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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no mHpopmartuke (yriayOJéHHBIM ypOBEHB) Ha YPOBHE CpeaHEro odiiero oOpa3oBaHHsl pa3paboTaHa Ha OCHOBE
TpeOOBaHUil K pe3yJbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl CPEeHEro 00IIero oopa3oBaHusl, MPEACTaBICHHBIX B
OI'OC COO, a Takxe penepanbHOI paboueil mporpaMmbl BOCIIUTAHUA.

[Iporpamma mno wuHbopmaTHKe AAET MPEACTABICHHE O LEsAX, OOIlIeld CTparerud OOydeHHUs, BOCIHUTAHUS M Pa3BUTHUS
oOyuaronuxcsi cpeactBamu ydeOHoro mnpeamera «Mudbopmarnka» Ha yriayOnEHHOM YpOBHE, YCTaHaBIIMBAeT 00s3aTelIbHOE
IPEIMETHOE COJEpKaHUE, IPETyCMATPUBAET €ro CTPYKTYPUPOBAHUE IO pa3zesiaM U TEMaM Kypca, OIpPEIeNsieT paclpeieleHUe ero
mo KkiaccaM (romaM H3y4YeHHUs), NaéT NPUMEpPHOE paclpeieNieHHe Y4YeOHbIX YacoB IO TEMAaTHUYECKHM pasfelaM Kypca |
peKOMEHIyeMyt0 (IPUMEpPHYI0) TMOCIEI0BATEIFHOCTh WX M3YYEHHUS C YYETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOI0 Mpolecca, BO3pPAaCTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

[Iporpamma 1o uH(OpPMATUKE OMpPEACNSeT KOJUYECTBEHHBIE U KAUYE€CTBEHHBIC XApaKTEPUCTUKU Y4e€OHOro marepuana s
KaKIO0T0 Tojia U3y4eHus, B TOM YHUCIIE I COAEP KaTeIbHOTO HAIOJIHEHUSI Pa3HOTO BHIa KOHTPOJA (ITPOMEKYTOUYHOM aTTecTaliuu
00yyJaroImmxcsi, BCEPOCCUUCKUX MPOBEPOUYHBIX PpabOT, TOCYJAapCTBEHHOM HTOroBoM arTtectanuu). [Iporpamma mo uHdopmatuke
SBIIIETCS OCHOBOM /ISl COCTaBJICHUS aBTOPCKHUX yUEOHBIX MPOTPAMM U yUSOHHKOB, TOYPOUHOTO IIAHUPOBAHUS Kypca yUUTEIEM.

Nudopmatuka B cpeaem o01ieM 00pa30BaHUH OTPAXKAECT:

CYIIHOCTh WH(MOPMATUKA KaK HAyYHOW JMCUMIUIMHBI, H3Y4YalOIIe 3aKOHOMEPHOCTH TMPOTEKAHUS U BO3MOXKHOCTHU
aBTOMAaTU3AIMK WH(OPMALIMOHHBIX MPOILIECCOB B PA3IIMYHBIX CHUCTEMAX;

OCHOBHBIE 00JIaCTH TIPUMEHEHHSI MHPOPMATHKH, MPEXKIE BCEro MHPOPMAIIMOHHBIE TEXHOJOTHH, YIPABICHHE U COLMATIBHYIO
chepy;

MEXIUCITUTUTMHAPHBIN XapakTep nHOOPMATUKHU U UHPOPMAITMOHHOM IEATETLHOCTH.

Kypc nnpopmaTuku 17151 ypoBHSI CpEAHEr0 00IIero oOpa3oBaHMsl SBISETCS 3aBEpUIAIOIIMM 3TAIOM HEMPEPhIBHON MOATOTOBKH
oOyuaromuxcsi B 001acTi HHOOPMATUKH U MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, ONMpaeTCs Ha COACpKaHHE Kypca
WH(POPMATHUKHA YPOBHSI OCHOBHOTO OOIIIEro 00pa30BaHUs M OMBIT MOCTOSHHOTO MPUMEHEHUS MH(POPMAITMOHHO -KOMMYHHUKAITHOHHBIX
TEXHOJIOT U, TaéT TEOPETUUECKOE OCMBICIICHHE, HHTEPIPETALMIO U 0000LIEHHE STOTO OMBITA.

Pesynbratel yrayOn€HHOTO YpOBHS u3ydeHus yuyeOHoro mnpeamera «MHdopmartukay OpUEHTUPOBAHBI Ha TMOJIy4YE€HHE
KOMITETEHTHOCTEN i mocieayromeid npodecCuoHanbHOW NEeATeTbHOCTH KaK B paMKaX JTaHHOM NpeIMEeTHOM 00JlacTH, Tak U B
CMEXHBIX ¢ Hel o0nacTsax. OHU BKJIIOYAIOT B ceO0si:



OBJIAJICHUE KIFOYEBBIMH TOHATUSAMH ¢ 3aKOHOMEPHOCTSMH, HA KOTOPBIX CTPOWTCS JaHHAsi TPEIMETHas 00JacTh,
pacro3HaBaHWE COOTBETCTBYIOIIMX WM IPU3HAKOB M B3aWMOCBS3€H, CIOCOOHOCTH IEMOHCTPHPOBATH PA3IUYHBIC TOIXOIBI K
U3YYECHUIO SIBIICHUMN, XapaKTEPHBIX JIJIS U3y4aeMOu MpeAMETHON 00J1acTu;

yMEHHUE pelllaTh THUIIOBbIE TNPAKTUYECKUE W TEOPETUYECKHE 3aJaud, XapaKTepHbIE [JIsi HCIOJIb30BAaHUSI METOJOB U
WHCTPYMEHTApHUS JaHHOW MPEeIMETHON 001acTH;

HaJlMyue MPEeACTaBICHUM O JaHHON MpPEeAMETHON 00JacTH KakK LEIOCTHON Teopur (COBOKYIMHOCTH TEOPHUM), OCHOBHBIX CBSI3SIX
CO CMEKHBIMHU 00JIACTSIMU 3HAHUM.

B pamkax yriy0n€HHOTO ypoBHS u3ydeHUss MHGOPMATUKU 00ECIeUnBaETCS IIeJICHAINIpaBiIeHHAsl MTOATOTOBKA 00YyJaroIIuXcs K
MPOJIOJDKEHUIO  00pa3oBaHMsl B OpraHu3anusx MNpodecCHOHANIBHOTO OOpa3oBaHMs MO CIHEIUAIBLHOCTSIM, HEMOCPEICTBEHHO
CBS3aHHBIM C THU(POBEIMH TEXHOJOTHSMH, TaKUM KaKk TIpOrpaMMHas WH)XXEHepus, uWHOOpMaIMOHHAas Oe30MacHOCTb,
WH()OPMAITMOHHBIC CHCTEMBI W TEXHOJOTHH, MOOWIBHBIE CHCTEMBI W CETH, OOJBIINE JaHHBIC W MAaIIUHHOE OO0ydYeHHE,
MIPOMBIIIUICHHBIA MHTEPHET BEIIeH, UCKYCCTBEHHBIM WHTEJUIEKT, TEXHOJOTHU OECIpPOBOJHOM CBsI3U, POOOTOTEXHUKA, KBAHTOBHIE
TEXHOJIOTHH, CUCTEMBI PACTIPEICIIEHHOTO PeecTpa, TEXHOJIOTHH BUPTYAIbHOU U JJOTIOJTHEHHOW peaJbHOCTEH.

OcHoBHas 1eNb u3ydeHus: yueoHnoro npeamera «Mudopmatuka» Ha yriiyoJ€HHOM ypOBHE cpeHero oOiiero oopa3oBaHuUs —
oOecrieueHre MaTbHEHINIETO Pa3BUTHS HWH(POPMAIMOHHBIX KOMITETEHIIMHA OOYyYaroIIerocsi, ero TOTOBHOCTH K JKM3HU B YCIIOBHSIX
pa3BUBAIOIIETOCS MHPOPMAIMOHHOTO OOIIECTBA M BO3PACTAIOIICH KOHKYPEHIIMM Ha PBIHKE Tpyaa. B CBsI3M ¢ 3THM H3ydeHUe
uHdopmatuku B 10-11 kmaccax J0KHO 0OECTICUHTh:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAaHHOTO HAa TOHMMaHUM poiid UH(OpMATUKHU, WHYOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIJICHUS;

c(hOpMHUPOBAHHOCTh YMEHUH pa3anvarh (akThl U OICHKU, CPABHUBATH OIICHOYHBIC BBHIBOJIBI, BUJIECTh MX CBSI3b C KPUTCPUIMHU
OIICHUBAHUS U CBA3b KPUTEPHUEB C OMPECIEHHON CUCTEMOM IIEHHOCTEH, TPOBEPSITH HA IOCTOBEPHOCTh U 0000111aTh HH(POPMAITHIO;

c(hOpPMHUPOBAHHOCTH MPECTABICHUHN O BIMSHUU MH(POPMAIIMOHHBIX TEXHOJOTHUH HA KU3Hb YEJIOBEKAa B 00IIECTBE, TOHMMAaHHUE
COIMAIBHOTO, IKOHOMHYECKOTO0, IMOJIUTHYECKOTO, KYJbTYPHOTO, FOPUINICCKOTO, TIPUPOTHOTO, IPTOHOMHUECKOTO, MEIUIIMHCKOTO U
(bM3HOJIOTHYECKOTO KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHI;

MPUHSATHE TPABOBBIX M OTHYECKUX AaCMEKTOB WH(GOPMAIMOHHBIX TEXHOJIOTHH, OCO3HAaHWE OTBETCTBEHHOCTH JIIOJIEH,
BOBJICUYEHHBIX B CO3JJaHUE M MCTIOJIb30BaHNE HHPOPMAIIMOHHBIX CUCTEM, PAaCIPOCTpaHEHNE HH(POPMAIIHH;

CO3/IaHUE YCJIOBUM JJI pa3BUTHS HABBIKOB YUEOHOMW, MPOEKTHOM, HAYyYHO-UCCIEA0BATENIbCKON U TBOPUYECKON NEATEIbHOCTH,
MOTHBAIMU O0YYAOIIMXCS K CAMOPA3BUTHIO.



B conepxxanuu yuebHoro npenmera «MHpopmaTkay BBIAETSIOTCS YETHIPE TEMATUUECKUX pa3jiena.

Paznen «lluppoBasi rpaMoOTHOCTBY» TMOCBSIIEH BOMPOCAM YCTPOMCTBA KOMIBIOTEPOB U JIPYTHX DJIEMEHTOB IU(POBOTO
OKpPY>KEHHUsI, BKJIIOYash KOMIIBIOTEPHBIE CETH, HCIOJb30BAHUIO CPEICTB ONEPALMOHHON CcUCTEMBbI, paboTe B cetu VHTEepHET U
UCIOJIb30BAaHUIO0 HHTEPHET-CEPBUCOB, HHPOPMAIIMOHHOM 0€3011aCHOCTH.

Paznen «Teopernueckue OCHOBbI MH(OPMATHKH» BKIIOYAaeT B ce0s TMOHATUWHBIM ammapaT HHPOPMATHKH, BOMPOCHI
KOAMPOBaHUS HH(MOpMALUK, HU3MEpeHUsT HHPOpPMAIMOHHOTO OO0BEMA JaHHBIX, OCHOBBI aIreOpPBl JIOTUKH W KOMIIBIOTEPHOTO
MOJIEIIMPOBAHMUS.

Paznen «AJropurMbl M NPOrpaMMHPOBAaHMe)» HANpaBiIeH Ha pa3BUTUE AITOPUTMHUYECKOIO MBILIUICHHUS, pa3padOTKy
QJITOPUTMOB U OLIEHKY UX CIIOKHOCTH, (DOPMHpPOBAHHE HABBIKOB PEaIM3allii NPOrpaMM Ha sI3bIKaxX MPOrpaMMHUPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «MH(poOpManMOHHBIE TEXHOJOIrMH» TMOCBIMIEH BOIMPOCAM MPUMEHEHUs WH(GOPMAIMOHHBIX  TEXHOJOTH,
pEaNn30BaHHBIX B IPUKIAJHBIX IMPOTPAMMHBIX MPOAYKTaX M HHTEPHET-CEpPBUCAX, B TOM 4YHUCJIE B 3aJadax aHajlu3a JAHHBIX,
MCIOJIb30BaHUIO 0a3 JaHHBIX U 3JIEKTPOHHBIX TAOJIUI JIsl pELICHUS IPUKIIAJIHbIX 33]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro mnpeamera «MHpopmaThka» KypCHBOM BbIJENIEHBI JOMOJHUTEIbHBIE TEMBI,
KOTOpbIE HE BXOIAT B 00S3aTENbHYI0 NpOrpaMMmy OOy4YEHHs, HO MOTYT OBbITb MNPEAJIOKEHBbl I HM3YYEHHS OTACJIbHBIM
MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYrnyOnéHHbI ypOBEHb M3yueHUs MH(GOPMATUKH PEKOMEHAYETCS AJI TEXHOJIOIMYECKOro mpoduisi, OpUEHTUPOBAHHOTO Ha
WHXCHEPHYI0 U HWHOOPMAIMOHHYIO c]epbl AeITeNbHOCTH. YTIyOnEHHBIM ypOBEHb HW3y4YeHUs WHGOPMATHKUA O0ECIeYUBAET:
MOATOTOBKY OOYyYaroIIMXCsA, OPUEHTUPOBAHHBIX HA CHEUUAIBbHOCTH B 00JacTH MH(MOPMALMOHHBIX TEXHOJIOTHMI M HH)KEHEpPHBIE
CIIEHHAIBHOCTH, YYAaCTHUE B IPOCKTHOM U UCCIIEIOBATENIBCKON AEATEIBHOCTH, CBA3aHHOM C COBPEMEHHBIMU HAIIPABICHUSIMU OTPACIIH
MH(GOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, MOArOTOBKY K yYacTHIO B OJUMIHNaAax U ciadye EquHOro rocynapcTBeHHOTO
sK3aMeHa 1o UHPOpPMaTHKE.

[TocnenoBarenbHOCTh U3YYEHHS TEM B IIpejieiax OJHOTO roja o0yueHUs MOKET ObITh U3MEHEHA 110 YCMOTPEHHIO YUUTENS PU
MOATrOTOBKE paboyeil mporpaMMbl U MOYPOUYHOTO TUIAHUPOBAHUS.

OG6riee 9ncio YacoB, pEeKOMEHI0BaHHBIX JIJIsl M3yueHus nHopmatuku — 272 gaca: B 10 kiacce — 136 yacoB (4 yaca B HefIeINI0),
B 11 kmacce — 136 4acoB (4 4yaca B He/I€INIO).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Mudposast rpaMOTHOCTD

TpeOoBaHus TeXHUKH OE€30MACHOCTHM W TUTHUEHBI NpH paboOTe ¢ KOMIBIOTEpaMU M JPYTUMU KOMIIOHEHTaMH IU(POBOTO
OKPYKECHHUS.

[IpuHUMIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. ApxutTekrypa ¢poH Heilmana. ABTOMaTH4ECKOE BBINOJHEHUE
nmporpammel  poueccopoM. OmnepaTvuBHAas, MOCTOSHHAsT W JOJITOBpeMeHHass maMsaTb. OOMEH JaHHBIMU C TOMOIIBIO IIWH.
KoHTposeps! BHEIHUX yCTpoUCTB. [IpsAMOi 1oCTyn K TaMATH.

OCHOBHBIE TEHJICHIIMH PA3BUTHS KOMIIBIOTEPHBIX TexHosIoruil. [lapamienbHbie BeranucieHns. MHOTOIIPOLIECCOPHBIE CHCTEMBI.
CynepkoMnbloTephl. PacripenenéHuble BBIUMCIUTENIBHBIE CHUCTEMBbl UM 00paboTka OOJbIIMX JaHHBIX. MoOuIbHBIE HUGPOBBIC
YCTPOMCTBA U UX POJIb B KOMMYHHUKaLUsIX. BcTpoeHHbIe KOMIBIOTEPBL. MUKPOKOHTpOJUIepbl. POOOTH3MpOBaHHBIE MPOU3BOCTBA.

[IporpamMMHOe obecrieueHrue KOMIBbIOTEPOB M KOMITBIOTEPHBIX CHCTEM. BUbl mporpaMMHOro obecrneueHusl 1 UX Ha3Hau€HUe.
Oco0eHHOCTH MPOTrpaMMHOT0 obecredeHus MOOUIIbHBIX ycTpoicTB. [lapannensHoe nporpamMmupoBanye. CHCTEMHOE IPOTPaMMHOE
obOecrieuenue. OnepalioOHHbIE CHUCTeMBbl. YTWIMTHL. JlpaiiBepsl ycTpoicTB. WHCTaISIUS W JEUHCTAUISAIMS MPOTPAMMHOIO
oOecreyeHusl.

@aitnoBeie cucteMbl. [IpUHIKIBI pa3MenieHus 1 UMEHOBaHuUA (aitsioB B qosiroBpeMeHHou namsty. [labmonsl qi1st onucanus
rpyni (Ghansos.

[Iporpammuoe oOecrnieuenue. JluneHsupoBaHnue mnporpamMmHoro oOecnedeHus U 1UGPoOBbIX pecypcoB. [IpompuerapHoe u
CBOOOJHOE TporpaMmHoe obOecnedeHue. KomMmepueckoe M HEKOMMEpPYECKOE HCIOJIb30BaHUE MPOTPAMMHOIO OOECHedeHHs] U
uuppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaeMas 3aKOHOAATENbCTBOM Poccuiickoil ®exnepanuu 3a HENpPaBOMEPHOE
MCIIOJIb30BaHUE MMPOTPAMMHOTO 00ecTiedeHUsT U IUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TIOCTPOEHUSI W alllapaTHble KOMIIOHEHTBHI KOMIBIOTEpHBIX cerel. CereBble mpoTokoiyibl. Cerb HHTEpHeT.
Anpecarus B cetr Matepuet. ITpotokosnsl creka TCP/IP. Cructema qoMeHHBIX HMEH.

Paznenenue |IP-cetu Ha mojaceTu ¢ momolbio Macok nojacereil. CereBoe aaMUHUCTpUpoBaHue. [lonydeHue JaHHBIX O CETEBBIX
HacTpoiikax komnbroTepa. [IpoBepka Hanuuus CBsI3U € y370M ceTu. OnpeneneHne MapupyTa IBUKEHUS TAKETOB.



Buner nestensuoctu B cetu Untepuer. CepBucel UnTtepnera. ['eomHpopManmonnbie cucTeMbl. [ €00KallMOHHbBIE CEPBUCHI
pEeaIbHOTO BpeMEHH (HampuMep, JIOKalus MOOMIBHBIX Tele(OHOB, OMpeNelIeHHe 3arpyKEHHOCTH aBTOMArucTpaneil), HHTepPHET-
TOProBJIsl, OpPOHMPOBaHUE OUIIETOB U TOCTHHHIL.

I'ocynapcTBeHHBIE AIIEKTPOHHBIE CEPBHUCHI U yCIyrd. COLMAIBHBIE CETH — OPraHU3alds KOJUIEKTUBHOIO B3aMMOJECHCTBHS U
oOMeHa naHHbIMU. CeTeBOW OSTHUKET: NpaBWiIa IOBEIECHHUA B KuOepnpocTpaHcTBe. IIpobiema NOIIMHHOCTH MOJYyYEHHOR
uHpopmaruu. OTKPBITEIE 00pa30BaTEILHBIC PECYPCHI.

TexHOreHHblE U S5KOHOMUYECKHE YTPO3bl, CBS3aHHBIE C MCIOIb30BAaHUEM MH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
OO0mue npoOnemsl 3amMThl UHPOpManuu U MHGOpMaLMOHHON Oe3omacHocTU. CpelcTBa 3amMThl HHGOOPMALUKA B KOMIIBIOTEpAX,
KOMIIBIOTEPHBIX CETSAX W aBTOMAaTH3UPOBAaHHBIX HH(POPMalMOHHBIX cHUcTeMax. IIpaBoBoe oOecnedyeHne HHOPMALMOHHON
0€30IaCHOCTH.

[IpenoTBpanieHue HECAaHKIIMOHMPOBAHHOTO JOCTyNa K JIMYHOM KOH(MUIECHUMAIbHON HWHGOpMALMK, XpaHsuleics Ha
NEPCOHAIBHOM KOMITIBIOTEpE, MOOUJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpammHoe obecrieueHue U crnocoObl OOpbObI C HUM.
AHTHUBUpPYCHBIE TporpaMMbl. Opranusanus JUYHOTO apxuBa HHGopmanuu. PesepBHoe konupoBanue. [laponbHas 3amura apxuBsa.

[udpoBanue naHHbIX. CuMMeTpuyHble U HecuMMeTpuuHble mUGpsl. [Hudper npoctoit 3amensl. ludp Lezaps. udp
Bwxkenepa. Anroputm mudposanust RSA.

Teopernyeckne 0CHOBbI HHPOPMATHKHU

WNupopmanus, nanaeie u 3HaHus. MHpopMalinoHHbIe TPOLECCH B IPUPOJIE, TEXHUKE U OOIIECTBE.

HenpepriBHbIE U JUCKPETHBIE BEIMUYUHBI U cUTHaNIB. Heo0X0AMMOCTh AMCKpETU3aluyu WH(OpMAaLUY, MpeIHa3HAYCHHONW IS
XpaHeHHUsl, nepegayu U 00paboTKu B HU(POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE M HEepaBHOMEpPHBIE KOJbI. JlekoaupoBaHue COOOIIECHHH, 3alTMCAHHBIX C MTOMOIIBIO
HEpPAaBHOMEPHBIX KOJOB. ¥YcioBue dano. [locTpoenne 0AHO3HAYHO AEKOAUPYEMBIX KOJIOB € IIOMOIIBIO AepeBa. EnqMHALIBI H3MepeHns
KonudecTBa nHGopmanuu. AnaBUTHBINA MOAXO K OIICHKE KOJIHMYeCTBa MH(POPMAIIUH.

Cucrembl cuucieHusi. Pa3BépHyTas 3amuch HENbIX W JAPOOHBIX 4YHMCENT B TMO3ULMOHHOW cucTeMme cuucieHus. CBoiicTBa
MO3ULIMOHHON 3amucy YHUCia: KOJUYECTBO UU(p B 3amMUCH, MPU3HAK JEIMMOCTH YHMCJIa HAa OCHOBAaHUE CHCTEMbl CUMCIICHUS.
AJTOpUTM NEpeBo/ia UEI0ro ynciaa U3 P-nyHOM cUCTeMbl CUMCIICHUS B IECSITUUHYIO. AJITOPUTM MEepeBojia KOHEUHOM P-uuHoi aApoou
B JIECATHYHYIO. AJNTOPUTM IMEPEBOAA IEJIOr0 YUCiIa U3 JECATHYHOM cucTeMbl cuMcieHus B P-uunyro. IlepeBoa KoHEUYHOM
AecITUUHOW Npobu B P-munyro. JIBonuyHasi, BOCbMEpUYHAsl M IIECTHAALATEPUYHAS CUCTEMbl CUHCIEHUS, CBS3b MEXKIY HUMHU.
ApudmeTrueckue onepanyy B MO3UIMOHHBIX CUCTEMAaX CUMUCIEHMs. TpouuHas ypaBHOBEILIEHHAs CHUCTEMa CUMCIIECHUA. J|BOMYHO-
JECATUYHAs CUCTEMA CUUCIICHUS.



KomupoBanne tekctoB. KomumpoBka ASCII. OpnobGaittapie xoampoBku. Cranmapt UNICODE. Komuposka UTF-8.
Omnpenenenre nHOOPMAITMOHHOTO 00hEMA TEKCTOBBIX COOOIICHHIA.

KonupoBanune wuzoOpaxenuil. OueHka HHPOPMAIMOHHOTO 00bEMa TIpapUUYECKUX ITAaHHBIX NPHU 3aJlaHHBIX pPa3pelIeHUH U
riyouHe koaupoBaHusi 1Beta. L[BetoBbie Mopaenu. BekxropHoe komupoBanue. Dopmatel rpaduueckux (QaitnoB. TpéxmepHas
rpaduka. @pakTanpHas rpaduka.

KomupoBanue 3Byka. OreHka WH(OPMAIMOHHOTO O0OBEMA 3BYKOBBIX MAaHHBIX TPH 33JaHHBIX YaCTOTE IUCKPETU3AIMH M
Pa3psSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [lonsiTue BhIcKa3zbiBaHus. Bricka3biBaTenbHbie GOpMbl (MpeauKkatbl). KBaHTOpPHI CyIIECTBOBaHUS U
BCEOOIIHOCTH.

Jlornueckue omneparuu. Tabmuibl ucTUHHOCTH. Jlornueckue BbIpakeHus. Jlornueckue TOXIecTBa. Jloka3zaTenbCcTBO
JIOTUYECKUX TOXKJIECTB C TOMOIIBIO TaOJUIl MICTUHHOCTH. JIoruueckue onepanuu U orepainy HajJi MHOXKECTBAMU.

3aKoHBI anreOphl JIOTUKWA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUUECKUX BbIpaxeHUi. JIornueckue ypaBHEHUS U CHUCTEMBI
YPaBHEHHU.

Jlornueckue QpyHKIMU. 3aBUCUMOCTh KOJIMUECTBA BO3MOKHBIX JOTHUECKUX (YHKIMN OT KOJIMYECTBa aprymeHTOB. [lonHbie
CUCTEMBbI JIOTUUECKUX (QYHKITUH.

Kanonuueckue gopmbl joruyeckux BbipaxeHuil. COBEpIICHHBIC TU3BIOHKTUBHBICE U KOHBIOHKTUBHBIE HOPMaJIbHbIE (DOPMBI,
QITOPUTMBI UX TIOCTPOCHHUSI 110 TAOJINIIE UCTUHHOCTH.

Jlornueckue 37eMEHTHI B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsiansiii cymmarop. [loctpoenue cxem Ha
JIOTUYECKUX AJIIEMEHTaX MO 33IAHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3AMKUCh JOTUYECKOTO BBIPAKEHUS MO JIOTUYECKON CXEME.

[IpencraBienue 1HeabIX YUCEN B MaMATH KOMObioTepa. OrpaHWYCHHOCTh AMAIa30Ha YUCENl NMPU OTPAaHUYECHUN KOJWYECTBa
paspsaoB. IlepenonHenue pa3psaaHo ceTku. be33HakoBbIE M 3HAKOBBIC JaHHBIC. 3HAKOBBINH OWT. JIBOMYHBIN JOTIOJHHUTEIBHBIA KOJI
OTPULIATENBHBIX YUCET.

[TobutoBble moruueckue omneparuu. Jlormdeckuii, apudmerndeckuii u nukianueckuii casurd. [lludpoBanue ¢ moMomibO
moOuTOBOM onepanuu «uckiovaromiee NJIN».

IIpencraBieHne BEMIECTBEHHBIX YHMCENI B NMaMsATH KOMIIbIOTEpA. 3HAYallas 4acTh W TMOPSAOK yucia. [[rana3oH 3HavyeHUi
BEIIIECTBEHHBIX uucen. [IpoOnemMbl XpaHEHHsI BEIIECTBCHHBIX YHCEJ, CBSI3aHHBIE C OrPaHUYCHHEM KOJUYECTBA Pa3psiOB.
BrimonHeHue omneparuii ¢ BEMECTBEHHBIMY YHCIaMHU, HAKOTUICHHUE OITMOOK IMPY BEIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBaHHE



Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThI MPOCTEUIINX aJTOPUTMOB YNPABICHUS HUCIOIHUTEISIMU U BBIYUCIUTEIBHBIX
anroputMoB. OmpeeneHne HCXOIHbIX TaHHbIX, IPU KOTOPBIX aIrOPUTM MOKET AaTh TPEOyEeMbIid PE3yIbTar.

Otamnbl pemieHus 3aJad Ha KoMIbloTepe. MHCTpyMEHTaldbHBIE CpPEICTBA: TPAHCIATOP, OTIAAUUK, TPO(YUIMPOBIIUK.
Komnunsauus u uaTepnperanus nporpaMm. BupryanbHble MallluHBbI.

NurterpupoBanHas cpena pa3padbotku. Meroasl oTiaagku nporpamM. Mcnonb30BaHue TpacCUPOBOYHBIX TaOmuIl. OTiag0YHbIMA
BbIBOJ. [lomarosoe BoinosiHeHUE nporpaMmMbl. ToUkM ocTaHoBa. [[pocMOTp 3HAaYEHHM TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl maHHBIX: LEJIOYHCIICHHBIC, BEIICCTBECHHBIC, CHMBOJIbHBIC,
nornyeckue. Bersienus. Cnoxsbsle ycnoBus. Lluknel ¢ yciaoBuem. Lukisl mo nepemMeHHOW. B3amMo3aMeHSEMOCTh pa3iIu4HBIX
BHUJIOB LIUKJIOB. THBapuaHT 1ukia. CoCTaBIECHUE IUKJIA C UCIIOIb30BAaHUEM 3apaHee ONPEIeIEHHOTO MHBAPHUAHTA IUKJIA.

JlokymeHTpoBanue nporpamm. Mcnonb3oBanue koMMmeHTapueB. [loAroroBka omucaHusi MPOrpaMMbl MU MHCTPYKUMU IS
MOJIb30BATEIS.

AJTropuTMBI 00pa00TKM HATYPAIBHBIX YHCEII, 3aMIMCAHHBIX B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS: pa30MeHue 3alricy Ynciia Ha
OTIIeTbHBIE IU(PHI, HAXOKACHUE CYMMbI U IPOU3BEACHUS TGP, HAXOXKICHUE MaKCUMaIbHOU (MUHUMAIIBHOMN) TIUGPHI.

HaxosxneHue Bcex MpoCThIX YKCEN B 3aJaHHOM Auana3oHe. lIpencraBnenue uucna B BUjae HaOOpa MPOCTHIX COMHOXKHUTEIEH.
AJTOpUTM OBICTPOTO BO3BEJAEHUS B CTEIEHb.

O6paboTka qaHHbIX, XpaHsmuxcs B (aitnax. TekcToBble U ABOMYHBIE (haityibl. DaiioBbie IepeMeHHbIe ((PailioBbIe yKa3aTeln).
Urenwne u3 ¢aiina. 3anuch B Qaii.

Pazbuenue 3amaun Ha noazanauu. [logmporpammel (iporienypsl u Gyukun). Pekypcusi. PekypcuBHbie 00BbEKTHI ((hpaKTasl).
PexypcuBHble ipoueaypsl 1 GyHKIMU. Mcnosib3oBaHue cTeka il OpraHu3alui peKypCUBHBIX BbI30BOB.

Hcnonb3oBanue cTaHgapTHOW OMOIMOTEKH sA3biKa mporpammupoBaHus. [logkmoueHue OMONMMOTEK MOANPOrpaMM CTOPOHHHX
MpoM3BOAUTENEN. MOIYJIBHBIN IPUHIIUII IOCTPOCHUS IIPOTPAMM.

Yucnennsie MeToibl. ToOuHOE M MPUOMIKEHHOE pelIeHus 3a1aun. YncieHHble METO/IbI PELICHUS] ypaBHEHUI: MeTOo]1 iepedopa,
METO/]I OJIOBUHHOTO feneHus. [IpubnmkEHHOEe BIUMCIICHUE JUIMH KPUBBIX. Boruncienue miomanei Guryp ¢ moMouibio YMCICHHBIX
METO0B (METO/ MPSIMOYTOJIbHUKOB, MeToA Tpaneuuit). [louck Makcumyma (MUHMMyMa) GYHKIHUHM OJHOW MEPEMEHHOW METOJ0M
MOJIOBUHHOTO JICTICHHUS.

OOpaboTka CUMBOJBHBIX JaHHBIX. BcTpoeHHbIE (PyHKUIMHU A3bIKa MPOTPaMMHUPOBAHUS UIsi 0OpaOOTKHM CHMBOJBHBIX CTpPOK.
AJroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: MOJCYET KOJIMUYECTBA MOSABICHUI CUMBOJA B CTPOKE, pa30MEHHE CTPOKH Ha CJOBa IO
npoOeIbHBIM CUMBOJIAM, MTOMCK MOJCTPOKH BHYTPHU JAHHOM CTPOKH, 3aMeHa HAaWJEHHOW MOJACTPOKU Ha APYTYI0 CTpOKy. I'eHeparus



BCEX CJIOB B HEKOTOPOM aipaBUTE, yIOBICTBOPSIONUINX 3alaHHBIM orpanndeHusiM. [IpeoOpa3oBaHue yncia B CAMBOJIBHYIO CTPOKY H
o0OpatHo.

MaccuBel U TOCIEN0BATENBHOCTH 4uCeNl. BpruncieHne 00O0OIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MaccHBa WJIM YHCIOBOMN
[IOCJIEI0BATENbHOCTH (CYMMBI, IPOU3BENEHUS, CPENHEr0 apU(PMETHUECKOr0o, MHUHHUMAJIBHOTO M MaKCUMAaJbHOIO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJIOBJIETBOPSIIONINX 3aJAHHOMY YCIOBUIO). JINHEHHBINA MOUCK 3aJaHHOTO 3HAYEHHSI B MACCHUBE.

CopTupoBKa OJHOMEpPHOTO MaccuBa. IIpocTeie MeTOAbI COPTHUPOBKH (METOJA Iy3bIpbkKa, METOJ BbIOOpa, COPTHPOBKA
BcTaBkamu ). CopTupoBKa ciusiHieM. beictpast coptupoBka maccuBa (anroputm QuickSort). /IBOW4HBIN MOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIByMepHBIE MacCUBBl (MaTpulbl). ANTrOpuTMBl 00paOOTKHM ABYMEPHBIX MAacCHBOB: 3allOJHEHHME IBYMEPHOTO YHCIOBOTO
MaccuBa MO 3a/laHHBIM MpaBUJIaM, MOHMCK 3JIEMEHTA B JIBYMEPHOM MAacCCHBE, BBIYMCIEHHE MakKCHUMyMa (MUHHMyMa) U CYMMBbI
AJIEMEHTOB JIBYMEPHOI'O MacCUBa, IEPECTAHOBKA CTPOK U CTOJIOLOB ABYMEPHOI'O MACCHBA.

NudopmanuoHHbie TEXHOJIOTUU

TexcToBbli nporneccop. PenaktupoBanue u gopmartuponanue. [Ipoepka opdorpadpunu m rpammatiku. Cpeactsa Moucka u
aBTO3aMEHbl B TEKCTOBOM Ipoueccope. HMcnonp3oBanue ctunei. CTpPYKTypHUpPOBAHHBIE TEKCTOBBbIE TOKYMEHThL. (CHOCKHW,
ornaieHue. KosiektuBHas pabota ¢ JAOKyMeHTamH. MHCTpyMEHTHI peueH3MpoBaHUsS B TEKCTOBBIX Mpoleccopax. OOnauHbie
cepBuchl. JlenoBas mnepenucka. Pedepar. IlpaBuna nutupoBaHuss UCTOYHUKOB U odopmiIeHUS OuOIMorpaduuecKux CChUIOK.
OdopmieHue crnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIBIOTEPHOM BEPCTKOW TekcTa. TeXHUYecKHe CpeAcTBa BBOJA TEKCTa.
Criennanm3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJayd aHaiW3a JaHHBIX: MPOTHO3MPOBAHUE, KiacCU(UKAIMs, KiIacTepu3alus, aHalIu3
oTkioHeHui. [locrenoBaTenbHOCTh pElIeHMs 3aJad aHaldW3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKAa M OLIEHKA KadyecTBa
JaHHBIX, BBIOOP W/WMJIM TOCTPOECHHUE MOJETH, MpeoOpa3oBaHUE HAHHBIX, BU3yalu3allds JTaHHBIX, MHTEpIPETalus pe3yJbTaToB.
[IporpaMMHBbIe cpeACcTBa U HHTEPHET-CEPBUCHI JIJIs1 0OpaOOTKHU M MPEACTaBICHUs JaHHBIX. bosbiine nanHeie. MammHHoe o0ydeHue.
NHTenneKkTyanbHbli aHAIN3 JaHHBIX.

AHanu3 JaHHBIX C TOMOILIBIO DJIEKTPOHHBIX TaOiull. BbluMclieHre cyMMbl, cpeaHero apupMeTHyecKoro, HamOOJBIIErO
(HaMMeHbIIEro) 3HA4YCHMs Juarna3oHa. Beruncnenue kodpuureHTa KOppeasiuuu IByX psAIoB JaHHbIX. [locTpoeHue cronOuaThix,
JMHEHUYaThIX U KpyroBbix auarpamm. [loctpoenue rpadukoB pynkuuii. [lonbop nuuum Tpenaa, peienue 3ajgad mporHo3upOBaHHUsL.

YucneHHoe pelieHne ypaBHEHH C MOMOIIbI0 Mmoadopa mapameTrpa. OnNTUMHU3aLUs Kak MOUCK HAWIYYIIEero pPEelIeHHs B
3aJlaHHBIX ycioBusX. LleneBas QpyHkius, orpannuenus. JIokanpHble U I7100adbHbIE MUMHUMYMBI 11€51eBOM (pyHKUMU. Pemenue 3amnau
ONTUMU3ALNHN C TOMOILBIO 3JIEKTPOHHBIX TAOJMII.



11 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue moaXoAbl K OIEHKE KoJW4yecTBa WHGOpMAIMU. 3aKOH aJAUTUBHOCTH HH(popManuu. Popmyrna Xaptiu.
Nudopmarnus u BepostHocTh. Dopmyita [lleHHoHa.

Anroputmbl cxatusi AaHHbiX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW. AnropuTmsl ckaTtus JaHHBIX C
noTepsiMU. Y MEHbIIIEHUE TITyOHHBI KoAupoBaHus BeTa. OCHOBHBIE Haen anroputmoB cxatust JPEG, MP3.

CkopocTh mnepefauyn AaHHBIX. 3aBUCMMOCTh BPEMEHHM NEpelayd OT MHPOPMALHUOHHOTO 00bEMa JaHHBIX U XapaKTEPUCTHK
KaHana CcBs3M. lIpuynHBI BO3HMKHOBEHHS OHIMOOK IMpH nepenade naHHbIX. Kozpl, mo3Bossiomye OOHAPYKHMBATh U HCIPABIATH
OLIMOKY, BOSHUKAIOUIHE MPH Nepeaaye naHHbiX. Pacctosnue Xammunra. Konuposanue ¢ nosropenneM 6utoB. Konpl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cUCTEMBI U UX B3aumojeicTBrue. CuctemMHubiil 3gdexT. YnpapieHue kak UHPOpMaIMOHHBIN Mpoliecc.
OOGpaTHas CBS3b.

Monenu u monenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOJETN MOJAEIUPYEMOMY OOBEKTY WJIM MpoIeccy, LEIH
MozaenupoBanusd. Gopmanusanus MPUKIAIHbIX 3a1a4.

[IpencraBneHue pe3yabTaTOB MOJCIMPOBAHUS B BUJAE, YAOOHOM AJisi BOCHpUATHS denoBekoM. ['paduueckoe mpencraBieHue
JAHHBIX (CXEeMbl, TAOIULIbI, TPAPUKH).

I'padsl. OcHoBHBIE MOHATHS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO MaTPULl CMEKHOCTH, BECOBBIX MAaTpPHI], CIIHMCKOB
CMEXHOCTH. PellleHne anropuTMHUYECKHX 3a]lad, CBSI3aHHBIX C aHAJIW30M TIpadoB (IOCTPOECHHUE ONTUMAJIBHOTO IYyTH MEXIY
BepIIMHaMU Tpada, onpeieJeHHe KOJIMUECTBa Pa3InYHbIX MMyTel MEXAy BEpIIMHAMU OPUEHTUPOBAHHOTO allMKINYECKOro rpada).

Hepesbsi. bunapuoe nepeso. JlepeBbs noucka. CriocoObl 00xoa aepesa. [IpencraBnenue apupmMeTHdecKux BhIpaKEHUN B BUJIE
nepesa. J[uckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoHOM uHpopManueil. [Toctpoenue nepera rnepedopa BapuaHTOB, OMUCAHUE CTPATEr U
UTPbI B TAOJIMYHOUN (popMe. BBIMTPHIIIHBIE U TPOUTPBILITHBIEC MTO3ULIMH. BBIUTPHILIHBIE CTPATETHH.

CpencrtBa HMCKyCCTBEHHOro HMHTEIUIeKTa. CepBUCH MAIIMHHOIO NEPEBOJA W PACIO3HABaHWS YCTHOW peuyd. KOrHUTHBHBIE
cepBUCHL. Mnentudukamnus u mouck n3odpaxeHuit, pacnosnaBanue jmi. CamooOydaromnuecs: cucteMbl. VICKyCCTBEHHBI MHTEIIIICKT
B KOMITBIOTEPHBIX UTpax. Mcrnoap30BaHNe METOJOB UCKYCCTBEHHOI'O MHTEJUIEKTa B 00ydaronmx cucremax. Mcnonb3oBaHue METO/10B
UCKYCCTBEHHOI'O0 MHTEIUJIEKTa B poboroTexHuke. HTepHeT Bemieil. [lepcnekTuBbl pa3BUTHsI KOMIIBIOTEPHBIX HHTEIIEKTYaTbHBIX
cucreM. HerpoHHblIe ceTu.

AJITOPUTMBI M IPOTPAMMMPOBAHHE



dopmanm3zanys NOHATUA anropurma. Mammua TelOprHIa Kak yHUBEpCaabHas MOJEb BerunciaeHn. Tesuc Yépua—Trropunra.

OneHKa CIOKHOCTH BbIYMCIECHH. BpeMs paOoTel 1 00bEM MCHOJIB3YyEMON MaMsTH, UX 3aBUCMMOCTH OT pa3Mepa MCXOIHBIX
naHHbIX. OLIEHKa AaCUMIITOTUYECKOH CII0KHOCTH aJIFOPUTMOB. AJITOPUTMBI [TOJIMHOMHUAJIBHOM CII0KHOCTH. [lepebopHbIe alnropuTMBl.
IIpuMepsl pa3au4HbIX AITOPUTMOB PEIICHUS OJHOM 3a4a41, KOTOPBIE UMEIOT Pa3INYHYIO CI0KHOCTb.

[Torck mpOCTHIX YUCEN B 3aJaHHOM JHaa30He ¢ TIOMOIIBIO aITOPUTMA «PEHIeTo JpaTocheHay.

MHuoropa3psigHbIe Tefible YUCIia, 3a7a4d JJIMHHON apu(pMETHKY.

CnoBapu (accolMaTUBHBIE MAacCHUBBI, OTOOpakeHus). Xnami-Tadbmuuel. IlocTpoeHne angaBUTHO-4ACTOTHOIO CJIOBaps s
3aJIaHHOT'O TEKCTA.

Crexku. AHanmu3 NpaBUIBHOCTH CKOOOYHOTO BBIpAKEHUS. BbluncieHHe apu(pMETHUEeCKOro BBIPAXKEHUS, 3alMCAHHOIO B
noctukcHou popme.

Ouepenu. Mcnonp3oBanue ouepean 1jisi BPDEMEHHOIO XPAHEHUS! TaHHBIX.

AnroputMmsl Ha rpadax. [ToctpoeHrne MUMHUMAaIbHOTO OCTOBHOTO J€pEBa B3BELICHHOI'O CBSI3HOTO HEOPUEHTHUPOBAHHOTO Tpada.
KonnuecTBo paznuyuHbIX MyTel MeXay BEpIIMHAMU OPUEHTHPOBAHHOTO allUKINYECKOT0 rpada. Airoput™ JedKkcTpsl.

HepeBbsi. Peanuzanus gepeBa ¢ MOMOIIBIO CChUIOYHBIX CTPYKTYp. [[BonuHble (OuHapHbie) nepeBbd. [locTpoenue nepesa s
3aJIaHHOTO apu(METUYECKOro BhIpaXeHusl. PeKypcuBHbBIE alrOpuUTMbI 00X0/a AepeBa. Vcnonb30BaHue cTeka U ouepeau 1uisi 00xoaa
nepeBa.

JluHaMu4yeckoe MpOrpaMMUPOBAHUE KaK METOJ PEIICHMS 3aJad C COXPAHEHHEM ITPOMEKYTOUHBIX pE3YyJIbTAaTOB. 3ajayd,
peliaeMble C MOMOUIIbI0 JUHAMHUYECKOIO MPOTrpaMMHUPOBAHUS: BBIYMCIECHUE PEKYPCUBHBIX (DYHKUMH, MOACYET KOJIMYECTBA
BAPUAHTOB, 33J1a41 ONTUMHU3AIUY.

[Tonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM TNporpaMmupoBaHuu. OO0beKThl M Kiacchl. CBOWCTBA M METOABI OOBEKTOB.
OOBEeKTHO-OPUEHTHPOBaHHbBIN aHaiu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO Nojxona. MHkancymnsus,
HacJIeJIOBaHKE, ITOJTUMOP(H3M.

Cpenpl  ObicTpol pa3paboTku mporpamm. IlpoektupoBanme wuHTEepdeiica moap3oBaTens. Mcmoap30BaHWE TOTOBBIX
YIPABJISIEMBIX JIIEMEHTOB JJIsl IOCTPOCHUS HHTepdeiica.

00630p s361KOB TporpamMmupoBanus. [loHsATHE 0 MapagurMax NporpaMMUpPOBaHUSI.

NupopmanuoHHbIe TEXHOJIOIHH

Otanbkl KOMOBIOTEPHO-MATEMATUYECKOTO MOJAEITUPOBAHUS: TOCTAHOBKA 3aJauu, pa3paboTKa MOENU, TECTUPOBAHUE MOJIEIH,
KOMITBIOTEPHBIN IKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOJEINPOBAHUS.



Juckperuzanuss MNpd  MaTEMAaTUYECKOM  MOJEIMPOBAHUM  HEMPEPBIBHBIX MPOLECCOB. MOIEIUMPOBAHUE  JBUKEHUS.
MonenupoBanue OMOTOTUYECKUX cucTeM. MaTeMaTH4ecKie MOJIeNId B SKOHOMUKE. BbruncauTenbHble SKCIEPUMEHTHI C MOZCIISIMHU.

O06paboTKa pe3yJabTaTOB SKCIEPUMEHTA. MeToJ] HauMEHbIIUX KBaapaTtoB. OIEHKAa YHUCIOBBIX MAPAMETPOB MOACIUPYEMBIX
00BEKTOB U MpolieccoB. BoccTaHoBIEHNE 3aBUCUMOCTEM 10 pe3yibTaTaM SKCIIEPUMEHTA.

BepostHocTHbIe MOAen. MeTonsl Monte-Kapio. Umutanmonnoe MmoaenupoBanue. CUCTEMbI MACCOBOTO OOCITYKUBaHHUS.

TabGnuunble (pensiuoHHbIe) 0a3bl JaHHBIX. Talnuia — mpejcTaBieHne cBeAeHUu 00 ogHOTUNHBIX oObekTax. [lome, 3amuce.
Kitou Tabnuipl. Pabota ¢ rotoBoii 6a3oi maHHBIX. 3amnonHeHUe Oasbl AaHHBIX. [louck, copTUpoBKa M (GUIBTpALMs JaHHBIX.
3anpochl Ha BBIOOPKY JaHHBIX. 3aIIpOCHI ¢ TapaMeTpaMy. Beruncisiemple 1osis B 3arpocax.

MHuorotabnuunble 6a3bl JaHHBIX. TUIBI cBsi3ed Mexay TaOnunamu. Baemnuiil kimtou. LlenoctHocTh 6a3bl JaHHBIX. 3apoChl K
MHOTOTa0JIMYHBIM 0a3aM JaHHBIX.

NutepHeT-npuoxenus. [IoHsTHE O CEPBEPHON M KIIMEHTCKOW YacCTAX calTa. TeXHOJIOTUS «KIMEHT — CEPBEP», €€ TOCTOMHCTBA
u Hepoctatku. OcHoBbI s3bika HTML u kackamabix tabmur ctuieit (CSS). Cuenapun Ha si3bike JavaScript. @opmbl Ha BeO-
CTPaHHIIE.

Pa3Mmerienne BeO-caliToB. Y ciayra XocTuHra. 3arpyska (aijioB Ha CauT.

BBon n300paxkeHUil € MCMOJB30BAHUEM PA3IMYHBIX LUUMPOBBIX YCTPOUCTB (LUUPPOBBIX (OTOANNAPATOB U MHUKPOCKOIIOB,
BHJIEOKaMep, CKAHEPOB U IpYrux ycTpoicts). I'paduueckuii pegakrop. Paspemenue. KagpupoBanue. Mcnpasienue nepcrneKkTUBI.
['uctorpamma. Koppekiusi ypoBHe#, koppekius neta. ObeciiBeuynBanre MBETHBIX n3o0paxeHuil. Perymb. Pabora ¢ obmactsamu.
OUIBTpPHL.

MHorocnolinble n3o0paxenus. TekcTtoBble ciou. Macka cinos. Kananel. CoxpaneHue BbiAeneHHOM oOnactu. I[loaroroska
WJUTIOCTPALIMMA JIJ1s1 BeO-cailToB. AHUMHUPOBAaHHbBIE U300pa’KEHU.

Bexropnas rpaduxa. [Ipumutusel. Mi3MeHeHne nopsika 21eMeHTOB. BeipaBHUBaHue, pacnpenenenue. ['pynmuposka. Kpussie.
dopMaThl BEKTOPHBIX pUCYHKOB. Mcronp30Banne KOHTYpOB. BekTopusarust pacTpoBbIX H300pasKEHHIA.

[IpyHIMIOBI TIOCTPOCHUSI M PENAKTUPOBAHUS TpPEXMEpPHBIX Mozeneil. Cerounsie Moaenu. Marepuansl. MonaenupoBaHue
UCTOYHUKOB ocBeuieHusi. Kamepsl. AnmutuBHble TexHojorun (3D-mpuntepsl). IloHsiTHE O BUPTyalnbHOM pealbHOCTH H
JOIIOJTHEHHOM PEaylbHOCTH.



TIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 UHOOPMATUKE (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OTPAKAIOT TOTOBHOCTh U CIHOCOOHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCA CGHOPMHPOBAHHOMN
BHYTPEHHEUW MO3ULIMEN JIMYHOCTU, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINM, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIINX
TPaJUIIUOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIlEeCTBa, pacCUIMpPEHUE >KU3HEHHOIO OMbITA M ONbITa ACATEIBHOCTH B MPOIECCe
peanu3aiuy CpeACcTBaMM Y4eOHOTO MPeMeTa OCHOBHBIX HAIMIPaBJICHUM BOCIUTATEILHON JEATEIbHOCTH.

B pesynbrare uzydenus nHpoOpMaTHKU Ha YpOBHE CpeIHEro OOIIEro oOpa3oBaHusl y oOyuyaromierocst 0yayT chopMUpOBaHbI
CIEAYIOIINE JTUYHOCTHBIE PE3YJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M O0O0S3aHHOCTEH, YyBa)XEHHWE 3aKOHAa M TNPaBOMOPsIKA, COOJIOJECHUE
OCHOBOITOJIATAlOIINX HOPM HH(POPMAITMOHHOTO MpaBa U UHPOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOATHh HJCOJIOTUMA DKCTPEMHU3MA, HAI[MOHAIM3Ma, KCEHO()OOWHU, MUCKPUMUHAIUM TIO COIHAIIbHBIM,
PEUTHUO3HBIM, PACOBBIM, HAITMOHAJILHBIM MIPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTRBE;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUYECKOMY HaCIeIUI0, NOCTKEeHUsIM Poccun B Hayke, UCKYCCTBE, TEXHOJOTUSX, TOHUMaHUE
3Ha4YC€HUS UHPOPMATUKH KaK HayKU B KU3HU COBPEMEHHOT'O 00IIEeCTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CITOCOOHOCTH OLICHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH, B TOM 4Yuclie B ceTu HTepHerT;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO U TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTH BOCHPUHHUMATh PA3JIMYHbIE BUbI UCKYCCTBA, B TOM YMCJIE OCHOBAHHOTO HAa MCIOJIb30BAaHUU MH(OPMAIMOHHBIX
TEXHOJIOTHH;

5) pu3uUecKoro BOCIMTAHMS:



c(hOpMHUPOBAHHOCTH 3JI0POBOTO M 0€301MaCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, B TOM YHCIIC
3a c4€T cOOMIOIeHHS TPEOOBAHUN OE€30MMAaCHOM IKCILTyaTalluy CPEACTB MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTHUH;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K AKTUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKOM U COLMAIbHOM HAMpaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATD,
TUTAHUPOBATh U CAMOCTOSITENIBHO BBIMIOJIHATH TAKyIO ACSITEIbHOCTD;

uHTEpec K cdepaMm mTpodhecCHOHANBbHOM JESTENbHOCTH, CBSI3aHHBIM ¢ HWHGOPMATHUKOHM, MPOrpaMMUPOBAHHEM U
UH(OPMAITMOHHBIMUA TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTHKEHUSAX HAYKW MHPOPMATHKH M HAYYHO-TEXHUYECKOTO Iporpecca,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOP Oy TyIIel npodecCuu U peain30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUU BCEH KU3HU;

7) IKOJIOTH4YeCKOIr0 BOCIIMTAHUSA:

OCO3HaHHWE TIO0ATBHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM U MyTeH MX PEelIeHHs, B TOM YHUCIIE C Yy4ETOM BO3MOXXHOCTEH
MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, JOCTHKCHHSM HAy4YHO-
TEXHUYECKOTO Tporpecca M OOIIEeCTBEHHOW MPAKTUKH, 32 CUET MOHUMAHUS POJId WH(GOPMALMOHHBIX PECYPCOB, HH(DOPMAIIMOHHBIX
MPOLIECCOB M HMH(POPMALMOHHBIX TEXHOJIOTMI B YCIOBHSIX LHUPPOBOM TpaHChOpMalMK MHOTUX cdep KU3HU COBPEMEHHOTO
00111eCTBa;

OCO3HaHUE LIEHHOCTH HAy4YHOH JeATENbHOCTH, TOTOBHOCTh OCYILECTBISATh NMPOECKTHYIO U HMCCIEAOBATEIbCKYIO NEATEIbHOCTh
WHIWBUyAJIBHO U B TPYIIIIE.

B mporecce oCTMKEHUS JUYHOCTHBIX PE3yJbTaTOB OCBOCHHMS MPOrpaMMbl 10 HWHGOpMATHKE Yy OOydaromuxcs
COBEPIIIEHCTBYETCSI YMOITMOHAIIBHBIN MHTEIJIEKT, IPEANOIararoninii ChopMUPOBAHHOCTH:

CaMOpPETyJIUPOBAaHMsI, BKJIIOUAIOIIErO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTD
aJanTUPOBATHCS K IMOIMOHATLHBIM U3MEHEHUSM U MPOSIBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTHIKEHHUIO 1M M YCIEXy, ONTUMU3M, HHHIIMATHBHOCTh, YMCHHUE
JICUCTBOBATh, UCXO/s U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHUE APYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUU
KOMMYHHKAIMH, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOUIEHUS C APYTMMH JIIOJAbMH, 3a00TUTHCS, MPOSBISATH
MHTEpPEC U pa3peniaTb KOHQIUKTHI.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbrare u3yueHus nHGOpMATUKH Ha YPOBHE CpeaHEro odiero obpazoBanusi y oOydaromierocs OyayT chopmupoBaHbl
METamnpe/JIMETHBIC Pe3yIbTaThl, OTPAYKCHHBIC B YHUBEPCAIBHBIX YUCOHBIX ACHCTBHAX, @ IMEHHO — IT03HABATEIILHBIC YHUBEPCATBHBIC
y4eOHBIC JCWCTBHSI, KOMMYHHKATUBHBIC YHUBEpCAIbHBIE ydeOHBIC ACUCTBHS, PETYJISTUBHBIC YHUBEPCAIbHBIC y4eOHBIC ICHCTBHS,
COBMECTHAsl ICITEIbHOCTb.

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTYalM3UPOBATh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUSA JIJIs CPAaBHEHUS, KJIacCU(UKAIIUA U 000OIIIECHMUS;

ONPEAETATH IEIU AEATCIbHOCTH, 3aJ1aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTHUKECHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 NMPOTUBOPEYMS B pACCMATPUBAEMBIX SIBICHUSX

pa3pabarpIiBaTh IJIaH PEIICHUS TPOOJIEeMBI C YUéTOM aHAJIM3a UMCIOIITUXCSl MaTepHUAJIbHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIbHOCTh, OIICHUBATh COOTBETCTBUE pPE3YyJbTATOB IIEJsIM, OLICHUBATH PHUCKH TMOCJIEIACTBUM
TeSITEIbHOCTH,

KOOPAWHUPOBATDH U BBIIIOJIHATH pabOTy B YCIIOBHSAX PEAIbHOT0, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1€ CTBUA:

BJIAJICTh HABBIKAMHM  Y4EOHO-UCCJIEIOBATEILCKOM M TMPOEKTHOM JESITEIBbHOCTH, HaBBIKAMHU pa3pelieHus Mnpoosiem,
CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TMOMCKY METOJIOB PEIICHUs MPAaKTHYECKUX 3a/Jad, TPUMEHECHHUIO Pa3IudHBIX
METOJIOB TTO3HAHUSI;

OCYIIECTBIISTh PA3IUYHBIC BHJBI JIEATCILHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIlud, MPeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyaIMsAX, B TOM YUCJIE TIPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MIPOCKTOB;

(dhopMUpOBaTh HAYYHBIN TUIT MBIIIJICHUS, BJIaJIETh HAYYHON TEPMUHOIOTHUEH, KITFOUEBBIMU IMMOHITHUSIMUA U METOJIaMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BaTEIBLHON NEATEIHOCTH M )KU3HEHHBIX CUTYyaIlHsX;

BBIABJISITh MPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3aJauyy, BBIJABUraTh THUIIOTE3Y €€ pEIICHUs, HAXOJUTh
apryMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPIKICHUI, 3a7]aBaTh MapaMETPhl U KPUTEPUU PEILICHHUS;



aHAJIM3UPOBAaTh IIOJIYYEHHbIE B XOJ€ PpEIICHHS 3aJayd pPe3yJbTaThbl, KPUTHYECKH OLIEHUBAaTh HX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH 1I€JICHAIIPABJICHHBIN TOMCK IIEPEHOCA CPEICTB U CIIOCOOOB AEMCTBUSI B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCHUTH 3HAHUS B ITIO3HABATENIBHYIO U MTPAKTUYECKYIO 00JIACTH KUZHENEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIIBUTaTh HOBBIE WJEH, NpeJlaraTb OPUTHMHAIbHBIE MOJIXOJbl M PEIICHUs, CTaBUTh NPOOJIEMBbl U 3a/1ayH, JOIMYCKAIOILIUE
aJIbTEpHATUBHbBIC PELICHMUS.

3) pa6ora ¢ ungopmanmeii:

BJIQJIETh HaBbIKAMHU MOJY4YEHUSI UH(OPMAIMU U3 UCTOUHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh MOUCK, aHAU3,
CUCTEMAaTHU3ALMIO U UHTEPIIPETALMIO HHPOPMALIMU PA3IMYHbIX BUAOB U (POPM MpEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iIMuYHBIX (opmarax ¢ Y4YETOM Ha3HauY€HUs HHPOpPMAMM U LEJIEBOW ayAUTOPHM, BBIOUpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyAIU3AlIHH;

OLICHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh HH(POpPMAIIUH, €€ COOTBETCTBHUE NMPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

MCIIOJIb30BATh CPEICTBA MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B pEIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX
Y OpPraHMU3allMOHHBIX 3a/a4 C COOJIOJEHUEM TPEOOBaHUI APrOHOMHUKH, TEXHUKH OE30MACHOCTU, TMTHEHBI, PECypcocOepeKeHusl,
MPABOBBIX U AITUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

BJIa/IE€Th HaBbIKAMU PACllO3HABAaHUs U 3aIUTHI MHPOpMAaLK, HH(POPMALMOHHON 0€30MMaCHOCTH JIUYHOCTH.

KoMMyHuKaTHBHBIE YHUBepPcaibHbIe yueOHbIe 1eHCTBUSA

1) oO1enmue:

OCYILECTBIISITh KOMMYHHUKAIIMU BO BCeX chepax KU3HHU;

pacmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHHS, MOHWMATh 3HAYCHHE COIMATBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKU
KOH(DJIUKTHBIX CUTYallMid U CMATYATh KOH(IUKTEHI;

BJQJ€Th PA3TMYHBIMU CIOCOOAMU OOIIEHHS M B3aUMOJECUCTBHS, apryMEHTUPOBAHHO BECTH JMAJIOT, YMETh CMAr4yaTh
KOH(MDJIMKTHBIE CUTYAIINH;

Pa3BEPHYTO U JIOTUYHO U3J1arath CBOIO TOUKY 3PEHHUS C UCIOIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA J1eATeJIbHOCTD:



IIOHUMATh ¥ UCIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM Y MHIWBHUIYaIbHOU paOdOTHI;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX JEUCTBUN C YYETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXKIOTO UJieHa
KOJUIEKTHUBA;

IPUHUMATh LIEJIM COBMECTHOM JIESTEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUS IO UX JOCTHKEHHUIO: COCTABIIATH
TUTaH JEHCTBUM, pacipeaensaTh PO ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4€CTBO CBOET0O BKJIAJIa U KAXKJOr0 YYaCTHUKA KOMAH/Ibl B OOLIMI pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

[peaaraTb HOBbIE IIPOEKTHI, OLICHUBATh UAEH C MO3UIUH HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE MOBEACHHUE B PA3IUYHBIX CUTYalMsIX, IPOSBISATH TBOPYECTBO U BOOOpaKEHUE,
OBbITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

1) camoopranusanus:

CaMOCTOSITENIbHO OCYUIECTBJIATh IO3HABATEJIbHYIO JESTEIBbHOCTb, BBISIBIATH MPOOJIEMbI, CTaBUTh M (HOPMYIHPOBAThH
COOCTBEHHBIE 33J]JauM B 00pa30BaTEIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEUICHHUs] IMPOoOJieMbl C y4ETOM HMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEINOYTCHUH;

JABATh OLICHKY HOBBIM CHUTYallHsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUMH;

7ieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOU 3PYIULIMU B Pa3HBIX 00JIACTAX 3HAHUM, TOCTOSIHHO MOBBIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JABaTh OLICHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJI€Th HABBIKAMM IO3HABATEJILHON peQuUIEKCHM KaK OCO3HAHMS COBEPILIAEMBIX JAEHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI peIICKCUH JIJIs OLIEHKH CUTYyalllu, BBIOOpa BEPHOIO PELLIECHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI M aPTYMEHTBI IPYTUX IIPU AHAIIM3E PE3YJIbTATOB ACATEIBHOCTH.



3) npuHATHSA ce0s U APYTHX:

MIPUHUMATh c€0s1, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyYMEHTBI APYTUX MIPU aHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO JIPYIHX HA OLIUOKY;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP € IO3ULIUU APYTOro YeIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

B mpomecce uzyuenuss kypca uHGOpMATUKU YriyOsn€HHOTO YpoBHSA 6 10 Knacce oOydarommmucs OyAyT JOCTUTHYTHI
CIEAYIOIINE TPEAMETHBIE PE3YIbTATHI:

BIIQJICHUE TPEJCTABICHUSIMUA O POJM MHGOPMAIMM U CBA3AaHHBIX C HEHW IMPOIIECCOB B MPHUPOJE, TEXHUKE U OOIIECTBE,
MOHATUSIMU  «HHGOpPMaLUsy, «UHOOPMAIIMOHHBIA TMPOIIECC», «CUCTEMAy, «KOMIIOHEHTBI CHUCTEMBD», «CUCTEMHBIH 3hderTy,
«H(OpPMALIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUSY;

BIIQJICHUE METOJaMH Moucka uHpopManuu B ceTu HTepHeT, yMeHUe KPUTUYECKU OIICHUBATh MH(POPMAIINIO, MTOTYICHHYIO U3
cetu MHTEpHET;

YMEHUE XapaKTepU30BaTh OOJBIINE JAaHHbIE, MPUBOAWTH MPUMEPHl HCTOYHUKOB WX TIOJYYCHUS ¢ HaMpaBiICHUS
WCIOJB30BaHUsA, YMEHHME KJIAacCU(UIMPOBATH OCHOBHBIE 3a/laud aHalW3a JaHHbIX (IPOTHO3UpPOBAHUE, KIacCUUKAINA,
KJIacTepu3allusl, aHaJIU3 OTKJIOHEHUH ), TOHUMATh MOCJIEI0BATEIbHOCTh PEIICHUS 3a7a4 aHalu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX,
OUMCTKA W OIlEHKA KauyecTBa JAaHHBIX, BHIOOP W/WIM TOCTPOCHHE MOJIETH, MpeoOpa3OBaHME NAHHBIX, BU3yalIM3allvs JIaHHBIX,
UHTEpIIpETalNs pe3ybTaTOB;

MMOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB YCTPOMCTBA MU (PYHKIMOHMPOBAHUS COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX
KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBBIKAMU PabOTHI C ONEPAIMOHHBIMU CUCTEMaMH, OCHOBHBIMH BUJaMHU MPOTrPaMMHOI0 0OeCrieueHus ISl pelIeHuUsI
y4eOHBIX 3374 10 BRIOPAHHOW CTIeIHaAIA3aIliH;

HaJU4Ke TPEJICTABIICHUH O KOMITBIOTEPHBIX CETSAX U UX POJM B COBPEMEHHOM MHpE, 0 0a30BBIX MPUHIIUIAX OPTaHU3AINN U
(YHKIMOHUPOBAHUSI KOMITBIOTEPHBIX ceTel, 00 00IIUX MPUHIMNAX Pa3padOTKU U (YHKIMOHUPOBAHUS UHTEPHET-NPUIOKEHU;

NOHUMaHUE Yrpo3 MHPOPMALMOHHON 0€30MaCHOCTH, MCMOJIb30BAHUE METOJOB M CPEACTB NMPOTUBOACHCTBUSA 3TUM Yyrpo3am,
coOmoienne Mep O€30MacCHOCTH, MPEAOTBPALIAIOIINX HE3aKOHHOE pPACIPOCTPAaHEHHE IEePCOHATbHBIX JaHHBIX, COOJIO/IEHUE



TpeOOBaHUI TEXHUKU 0€30MaCHOCTU U TUTHEHBI MPU paboTe ¢ KOMOBIOTEPAMH U IPYTMMH KOMIIOHEHTaMU [U(PPOBOTO OKPYKEHUS,
MOHMMAaHKE MIPABOBBIX OCHOB HCIOJIb30BaHUS KOMITBIOTEPHBIX MPOrpaMm, 6a3 JaHHBIX U paboThI B ceTu HTEpHET;

[IOHMMaHUE€ OCHOBHBIX IMPHUHLUIIOB AUCKPETU3ALNN PA3IMYHBIX BUAOB MH(OPMALIMU, YMEHUE ONpPEAEATh NHPOPMAIUOHHBIHI
00BEM TEKCTOBBIX, Tpa)MUECKUX M 3BYKOBBIX JAHHBIX IPH 3a/laHHBIX IapaMeTpax AUCKPETU3ALUU, YMEHUE ONPEAEIATh CPEIHIOK0
CKOPOCTh TEpEeIayul JIaHHBIX, OLIEHUBATh M3MEHEHHE BPEMEHHU Mepefaud NMpU M3MEHEHHH WH(OPMAalMOHHOTO 00BEMA NaHHBIX H
XapaKTEPUCTHK KaHaja CBS3H;

YMEHHUE HCIIOJIB30BaTh IIPU PEIICHUM 3a]a4 CBOMCTBA IO3MIIMOHHOM 3allMCU YMCEJl, aJrOPUTMa ITOCTPOEHUS 3allMCH 4Yucia B
MTO3ULIMOHHOM CHCTEME CUMCIIEHUS C 3aJJaHHBIM OCHOBAaHHEM U ITOCTPOEHUS YHUCIIA IO CTPOKE, COAEPIKAILEH 3alMCh 3TOIO YHCIIA B
NO3UIMOHHOM CHCTEME CUHUCIIEHHS C 33/JlaHHBIM OCHOBAaHUEM, YMEHHUE BBINOJHATH apu(PMeTHUYECKHe Orepanuud B MO3UIMOHHBIX
CUCTEMaX CUUCIICHUS;

YMEHHUE BBINOJHATh MPEoOpa30BaHUs JIOTMUECKUX BBIPAKEHUW, HCIOIb3YS 3aKOHBI aireOpbl JIOTMKH, YMEHHE CTPOUTH
JIOTUYECKOE BBIPAKEHHWE B JU3IBIOHKTUBHOM M KOHBIOHKTHMBHOW HOPMalIbHBIX (opMax MO 3aJaHHON TaOJuIe HCTUHHOCTH,
UCCIIEI0BaTh 00JIACTh MCTUHHOCTH BBICKA3bIBaHMs, COJIEPKAIIETr0 NMEPEMEHHbIE, PEIlaTh HECJIOKHbIE JOIMYECKHE ypaBHEHUS U
CUCTEMBI YPAaBHECHU;

MOHMMaHuEe 0a30BbIX AITOPUTMOB OOPAOOTKH YMCIOBOM M TEKCTOBOM MH(OpMalUU (3alMUCh YUCEN B MO3WLMOHHON CUCTEME
CUMCIICHUs, HAXOXJIECHHE BCEX IMPOCTBHIX YHMCEN B 3aJaHHOM Juana3zoHe, o0pabOoTKa MHOTOPA3pAIHBIX LEJIbIX YHUCEN, aHAJIU3
CHUMBOJIBHBIX CTPOK U JPYTUX), QJITOPUTMOB MOMCKA U COPTUPOBKU, YMEHHUE ONPEACIATh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BBIX
JITOPUTMOB (CYMMHPOBAaHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHUBa, epeOOpHbIE alIlTOPUTMBbI, JBOMYHBIN TOUCK) U IPUBOIUTD
MPUMEPHI HECKOJIBKUX aITOPUTMOB PA3HON CIOKHOCTH JJIsl PEILICHUs OJHOW 3a/1a4u;

BJIaJICHUC YHUBEPCAJIBHBIM SI3BIKOM IMPOTrpaMMUpOBaHus Beicokoro ypoBHsi (Python, Java, C++, C#), mpexncraBieHusMu o
0a30BBIX THUIAX JAHHBIX W CTPYKTypax JaHHbIX, YMEHHME HCIOJIb30BaTh OCHOBHBIC YIIPABISIIOIINE KOHCTPYKLIHUH, YMEHHE
OCYIIECTBIISATh aHAJM3 MPEIJIOKEHHOW MPOrpaMMbl: OMpPENEIsTh Pe3yibTaThl pabOThl MPOrpaMMbl NMPHU 3aTaHHBIX HCXOTHBIX
JAHHBIX, ONPENENSTh, IPU KAKUX MCXOJHBIX TAHHBIX BO3MOKHO IOJyYEHHE YKa3aHHBIX PE3yJIbTaTOB, BBISBISATH JAaHHBIE, KOTOPHIE
MOTYT IPUBECTH K OIIHUOKE B paboTe MporpaMMsbl, POpMYIHUPOBATH MPEATIOKEHUS 110 YIYUIIEHUIO IPOrPaMMHOI0 KO/a;

YMEHHUE CO3/1aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHl W JIEMOHCTPAI[MOHHbIE MaTepuajbl C HCIOJIb30BAHUEM
BO3MO>KHOCTEI COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U 00JaUHBIX CEPBHUCOB;

YMEHHE HCIIONb30BaTh 3JEKTPOHHBIC TAONUIBI JIJIs aHANW3a, MPEACTaBICHUS U 00pabOTKMU JaHHBIX (BKIIOYAs BBIUMCICHHE
CYMMBbI, CPEIHEro apu(pMEeTHYECKOro, HauOOJBIIET0O M HAUMEHBIIErO 3HAUYEHUM, PEIIEHUE YpPaBHEHUMH, BBHIOOP ONTHMAJIbHOIO
pelieHus1, Noa00p JMHUYU TPEHAA, PELLICHUE 3a1a4 IPOrHO3UPOBAHMS).



B mpouecce u3ydenus kypca HMHPOpPMATHKU YriayOn€HHOTO YpoBHS 6 11 knacce oOyyaromumucs OyAyT AOCTUTHYTHI
CJICAYIOIINE IPEIMETHBIE PE3YIIbTATHI:

yYMEHHUE CTPOUTh HEPAaBHOMEPHBIC KOJIbI, JOMYCKAIOIIUE OJHO3HAYHOE JAEKOAMPOBaHUE COOOIICHUH (TpePUKCHBIE KOJBI),
MCIIOJIb30BaTh MPOCTEHIIINE KO/IbI, KOTOPBIE TIO3BOJISIIOT OOHAPYKUBATh U UCTIPABIIATH OMIMOKH MPH TNepeaayde JaHHBIX, CTPOUTH KO/,
o0OecreunBarOUi HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOI [UIMHY COOOIIEHHS MpU HM3BECTHOM YacTOTE CHMBOJIOB, MOSICHSTDH
MPUHIIUIIBI pAOOTHI MPOCTHIX AITOPUTMOB CKATHS TaHHBIX;

yMEHHUE pellaTh aJrOpUTMHUYECKUE 3a/1a4H, CBSI3aHHBIE C aHAIN30M rpadoB (3a1a4u TOCTPOEHUS ONTUMAIBHOTO IYTH MEX]TY
BepIIMHAMU rpada, onpeaeseHrs KOJU4eCcTBa pa3IuyHbIX IMyTell MEXy BEpIIMHAMHU OPUEHTHPOBAHHOIO ALIMKIMYECKOTO rpada),
YMEHHE HUCIOJb30BaTh JIEPEBbS MPU AHAIU3E M MOCTPOCHUU KOAOB M JUIS NPEJCTaBICHUS apU(PMETHUECKUX BBIPAKEHUH, MPH
pEIIeHNH 3a/1a4 MMOMCKa U COPTUPOBKH, YMEHHUE CTPOHUTH JAEPEBO UIPHI MO 33JaHHOMY aJITOPUTMY, pa3padbaTbiBaTh U OOOCHOBHIBATH
BBITPBILIHYIO CTPATETHIO UTPHI,

yMEHHE pa3pabaThlBaTh M PEaM30BbIBATh B BUJE MPOrpaMM Oa30BbIE AJTOPUTMbI, YMEHHE HCIOJB30BaTh B MPOrpaMMax
JaHHbIE PA3IMYHBIX TUIOB C YYETOM OrpaHMYEHUI Ha JMANa3oH MX BO3MOKHBIX 3HAYEHWH, NPUMEHATh NPU PELICHUM 3a/ad
CTPYKTYpBI TaHHBIX (CIHCKH, CIOBapu, CTEKH, OUYEPEIH, ACPEBBS), HCIOIH30BaTh 0a30BbIE ONEpaIlMd CO CTPYKTypaMHu HAHHBIX,
NPUMEHSTh CTaHIAPTHBIE U COOCTBEHHBIC TOAIPOTPAMMBI JIsi 00pabOTKM YMCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK, UCIIOJIH30BAThH
pu pa3paboTKe mporpamMm OHOIMOTEKH MOANPOTpaMM, 3HATh (PYHKIIMOHAIBHBIE BO3MOKHOCTH HHCTPYMEHTAJIBHBIX CPEJCTB CPEIIbI
pa3pabOTKH, yMEHHE HCIOJIb30BaTh CPEACTBA OTJIAJKH NPOrpaMM B Cpele MNpOrpaMMHUpPOBAHHUS, YMEHUE JOKYMEHTHPOBATH
POrpaMMBbl;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

BIAJICHUE OCHOBHBIMU CBEICHUSAMU O 0a3ax [aHHBIX, WX CTPYKType, CPEACTBAaX CO3JaHUS U pabOThl C HUMHU, yYMCHHE
MCIIOJIb30BaTh TaOJUUHbIE (PENALMOHHbIE) 0a3bl JAHHBIX (COCTABIATH 3aMpPOChl B 0a3ax JAHHBIX, BHIMOJIHIATH COPTUPOBKY M MOMCK
3anuceit B 6a3e NaHHBIX, HATIOIHATH pa3pad0oTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIEC CUCTEMBI;

YMEHHE HCIOJb30BaTh KOMITBIOTEPHO-MAaTEMaTHYECKHE MOJETH JUIsl aHanu3a OOBEKTOB U MPOIeccOB: (GOPMYyIHUPOBATH I1IEJIb
MOJICTTUPOBAHUS, BBINOJHATH aHAIN3 PE3yJbTaTOB, IMOJYYCHHBIX B XOJ€ MOJCITUPOBAHUS, OIICHWBATh COOTBETCTBHUE MOJIEIH
MOJICTTUPYEMOMY OOBEKTY WIIH MPOIIECCY, MPEACTABIATh PE3yIbTaThl MOJCIMPOBAHUS B HATJISTHOM BH/IE;

YMEHHE OpraHM30BbIBaTh JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C HCHOJIB30BAHUEM PA3IUYHBIX CPEACTB IHPPOBBIX
TEXHOJIOT Ui, MOHUMaHUE BO3MOXHOCTEH IIM(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IIU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHUMAHUE OCHOBHBIX MPHUHLUIIOB pPadOThI, BO3MOKHOCTEH M OTPaHMYCHHS MPUMEHEHHs TEXHOJIOTUH HMCKYCCTBEHHOTO
MHTEJUIEKTa B PA3IMYHBIX 00JACTAX, HAJMUWE MPEACTABICHUN O Kpyre pellaeMbIX 3ajad MallMHHOTO oOy4yeHHs (pacro3HaBaHUs,



KJIaccHu()UKAMU U TMPOTHO3UPOBAHMS) HAIMYHE MPEICTABICHUI 00 MCIONB30BaHUN MH(POPMAIMOHHBIX TEXHOJIOTHH B Pa3IHMYHBIX
npodeccuoHaNbHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uudposbie
Ne /i P Kourpoabnsie IIpakruueckue (ipp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. llndpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOUCTBO 6
' 00paboTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHue
13 KomnbrotepHsie cetu ) 1
14 NudopmarnmonHas 6€30MacHOCTb 7 1 2
Uroro no pazneny 24
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
21 [IpencraBnenue nudpopmanuu B 19 1 5
KOMIIbIOTEpE
2.2 OcHOBBI anredpsl JOTUKU 14 1 1
2.3 KomnsrotepHast apudmernka 7
Hroro mo pazneny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenue B nporpamMmupoBaHue 16 1 0.5
3.2 BcenomorarenbHble anropuTMbl
3.3 YucneHHbIE METOIBI 5 1
3.4 ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX 5 1 1
JTAHHBIX
3.5 AnropuT™MBbI 00pabOTKH MacCHBOB 10 1 3.5




Uroro no pasneny

Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH

44

4.1 O06paboTKa TeKCTOBBIX JOKYMEHTOB 25
4.2 | AHann3 JaHHBIX 1 3
Uroro no pasneny 14
PezepBHOE Bpemst 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 21.5




11 KITACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/n Kontpoabnsie IlpakTuueckue
NPOrpamMmsbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. Teoperuueckue 0CHOBbI MH()OPMATHKH
11 Wudopmanus u naGopMamoHHbIe 10 1 95
MIPOIIECCHI
1.2 MopenupoBanue 8 1 2
Hroro mo paszneny 18
Paznen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE
2.1 DNeMEeHTHI TEOPUH AJTOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 1 10
53 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 1 45
IPOTPaMMHUPOBAHUS
Hroro no pasneny 50
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
31 KomnbroTepHo-maremaTHueckoe 8 1 2
MO/JISIIUPOBaHHE
3.2 Ba3e1 ganHbBIX 10 1 4
3.3 Be06-caiiTbr 14 1 4
3.4 KomnbrotepHas rpaduka 8 1 3.5
3.5 3D-MomenrpoBanue 8 1 3
Utoro mo paszneny 48
PesepBHOE Bpemst 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 36.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoarueie  Tpaxkruueckue f{lsyqeﬂnﬂ :)Iﬁl?al;osaTeanme
padoThI padoThI pecypes:
TpeOGoBaHMs TEXHUKU OE€30MaCHOCTH U
1 TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU 1 1
JPYTMMH KOMIIOHEHTaMU [IU(POBOTO
OKPYXKEHHUS
5 [TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIIBIO TITHH. 1
KoHTpoieps! BHEIIHUX YCTPOMCTB
4 ABTOMaTHYECKOE BBIIIOJIHEHUE TPOrPaMMBI 1
IIPOLIECCOPOM
OneparnBHas, NOCTOSHHAS U
5 JOJrOBpeMEHHast MaMATh. KoHTposiepbl 1
BHEIIHUX yCTPOMUCTB. IIpsmoii noctym k
namMsTu
6 CoBpeMeHHbBIE KOMITBIOTEPHBIE TEXHOJIOTHH 1
[TporpamMHoOe oOecrieueHre KOMIBIOTEPOB,
7 KOMIIBIOTEPHBIX CHUCTEM M MOOMIIbHBIX 1
YCTPOICTB
3 CucrtemMHOe IMporpaMMHOE obecrieueHue. 1
OrnepalinOHHBIE CUCTEMBI
9 Yrunutsl. [paiiBepbl yCTPOMCTB. 1
[TapannenbHoe MporpaMMHpOBaHUE
10 HNHCTamammsa U [eMHCTaISIIUA 1




POrPaMMHOTO O0ecTIeueHUs

®daiisioBble cucTeMbI. [[puHIUIIBI
pa3MeIeHusl 1 UMEHOBaHUS (HaiiyioB B

11 .
noarospeMeHHol namsaty. [labnons! 1is
onucaHus rpym (aiioB
3akoHo arenbcTBO Poccuiickon denepanun

12 B 00JIaCTH MPOTPAMMHOTO 00ECTICUCHUSI 1
JTAHHBIX
[TpuHIMTIBI TOCTPOCHHUS U alllapaTHbIE

13 KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetp UnTepHET

15 Paznenenue IP-cetu Ha mojceTu ¢ MoMoIIbO
MacoOK IOJCEeTeN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nedarensHoctu B cetu MIHTEpHET.

17 Cepsucsl UnTeprera. ['ocygapcTBeHHbIE
AIIEKTPOHHBIE CEPBHUCHI M YCIYTH

18 HNudopmannonHas 6€300acHOCTb

19 BpenonocHble mporpamMmmHoe obecriedeHue u
METO/16I OOPHOBI C HUM

20 [IpakTuyeckas pabora o Teme
"AHTUBUPYCHBIE TPOIPaMMBbI"
Opranuzanus JUYHOTO apXUBa HHPOPMALIUH.

21 PesepBHoe xonupoBanue. [TaponbHas
3alUTa apXuBa

22 [[IndpoBanne TaHHBIX

93 Anroputm mmdposanus RSA.
Creranorpadus

24 [TpakTruueckas paboTa 1mo Teme




25

26

27

"HludpoBanue qaHHbIX"

Wudopmanusi, naHHbIC H 3HAHUSL.
HHpopManimoHHbIE IPOIIECCH B IPUPOJIE,
TEXHUKE U O0II[ECTBE

HenpepbiBHBIC U TUCKPETHBIC BEJTMYUHBI U
curHaibl. Heo0X0MMOCTh TUCKpETH3aluU
UHPOPMAIINH, IPeTHA3HAYCHHON JIJIS
XpaHEeHUs, TIepe1adu U 00paboTKH B
U(PPOBBIX CUCTEMAX

JIBonuyHOE KoMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHbIE KOAbI. [lexonupoBanue
COOOLIEHUH, 3aIMCAHHBIX C TIOMOLIBIO
HEPAaBHOMEPHBIX KOJIOB

28

VYcnosue @ano. [loctpoeHne 01HO3HAYHO
JEKOAMPYEMBIX KOJOB C TOMOLIBIO JEPEBa.
I'pad An. A. Mapkosa

29

EnuHuIbI U3MEpeHns KoIuyecTBa
uHpopmanuu. AsndaBUTHBIN MOAXOA K
OLICHKE KOJIM4YeCTBa HH(pOpMaluu

30

31

CHCTeMBI CUNCIICHUS

ITepeBon uncesn U3 OHOM CUCTEMBI
CUHCJICHUS B APYTYIO

32

33

JIBonuHasi, BOCbMEpHUYHAS U
MIECTHAIIATEPUYHASL CUCTEMbI CUHCIICHUS,
CBSI3b MEXIY HUMU

I[BOI/ILIHEUI, BOCBMCpHUYHAA U
mecCTHaauaTecpuIHasd CUCTEMbI CUHNCIICHUS,
CBsA3b MCXKIY HUMHU

34

JIBonuHas, BOCbMEpHUYHAs U
LIECTHAALATEPUYHAS CUCTEMBI CUUCIICHUS,
CBSI3b MEXIY HUMU




Apudmernueckue onepanm B

3 MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36 TpouuHas ypaBHOBELIEHHAs cUCTEMaA
CUMCIICHUS

37 JIBOoM4yHO-JIeCATUYHAS CUCTEMA CUUCIICHUS

38 KomupoBanue TekcToB

39 PactpoBoe kogupoBaHue n3o0paxeHui
[IpakTuyeckas pabora 1o Teme

40 "luckpern3anus rpaguuecKon
uHpopmanuu"
IIBeToBbIE MOAENU. BekTOpHOE

41 koaupoBanue. @opmatsl (haitioB.
Tpéxmepnas rpadpuka. OpakraapHas
rpaduxa
KoaupoBanue 3Byka. Ouenka
MH(GOPMAIIMOHHOTO 00BEMA 3BYKOBBIX

42 JAQHHBIX TPU 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUN U Pa3psITHOCTH
KOJIUPOBAHUS

43 [TpakTudeckas paboTa 1mo Teme
"luckpeTrusanus 3ByKoBoi HHGopmaruu'"

44 OcHOBBI aNredphl JTOTUKU

45 Jloruueckue onepanuu. TaOmauibl
UCTUHHOCTH
Jloruueckue BeipakeHus. Jlornueckue

46 TOX/AecTBa. J{oka3aTenbCTBO TOTMUECKUX
TOXKJIECTB C MIOMOIILIO TAOIUI] ICTHHHOCTH
[TpakTrueckas padota mo teme «IloctpoeHune

47 Y aHAJIM3 TaOJIUIl UCTHHHOCTH B TAOTHYHOM

IpOLIECCOpe)




48

49

50

Jlorudeckuie onepanyy 1 onepamnuy Hajl
MHO>KECTBAMHU

Jloruueckue orneparyy U Onepaiy Hajl
MHOXECTBaAMU

3aKoHbI ANTeOpBI JTIOTHKH. DKBHBAJICHTHBIC
npeoOpa30BaHusl JIOTHIECKUX BBIPAKCHUH

51

52

53

54

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHU U

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHYECKHUX
(GYHKIHMI OT KOJIMYECTBA apIyMEHTOB.
[TomHbIE CHCTEMBI JIOTHYECKUX (PYHKITHIA

Kanonuueckue Gpopmbl TOrHuecKux
BbIpakeHH1. COBEpILICEHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJibHbIE ()OPMBI, AITOPUTMBI X
MOCTPOEHUS T10 TabJIUIIE UCTUHHOCTH

Jlormyeckue 3J1eMEeHTHI B COCTaBe
KOMIIBLIOTCPA

55

Tpurrep. Cymmarop. MHoropa3psaHbIi
CyMMaTop

56

57

58

[TocTpoeHune cxem Ha JIOTHYECKUX
AJIeMEHTaX. 3aMuCh JOTUYECKOTO BBIPAKECHHS
10 JIOTUYECKOMN CXeMe

MI/IKpOCXCMLI 1 TCXHOJOI'usA X
IMMPOU3BOACTBA

[IpencraBneHne HENbIX YUCEN B TAMATH
KoMIbtoTepa. OrpaHn4eHHOCTh AUaIla30Ha
qrcell IPU OTPaHUUYEHUH KOJINYECTBA
pa3psanos. IlepenonHeHne pa3psaHON CETKU

59

be33HakoBEIC M 3HAKOBEIC JaHHBIC.




3HaKOBBIN OUT. /[BOWYHBIN JOTOJIHATEIbHBII
KOJI OTPULATEIbHBIX YUCEN

IToOuTOBBIE JIOTHYECKHE OoIrcpanunu.

60 Jlornueckwii, apudmeTrnaeckuit u 1
UUKJIUYECKUI CIBUTH

61 [IudpoBanue ¢ MOMOIIBIO TOOUTOBOM 1
onepanuu «uckiaovaroniee NJIN»

62 [IpencraBneHne u XpaHEHUE B TAMSTH 1
KOMITHIOTEPA BEUIECTBEHHBIX YHCET
Brinonnenue omnepanuii ¢ BeleCTBEHHBIMU

63 YHCIIaMH, HAKOIIJICHHUE OIIMOOK MPH 1
BBIYUCIICHHSIX
[TpakTuueckas pabota no Teme «l3ydenue

64 NOPa3psAHOrO0 MAIMHHOIO IIPEACTABJICHUS 1
LEJIBIX M BELIECTBEHHBIX YHCEI»

65 AHaIM3 aNropuTMOB 1
Dranbl penieHus 3a/1a4 Ha KOMITBIOTEPE.

66 WNucTpyMeHTabHBIE CPEACTBA: TPAHCISATOD, 1
OTJIQAUUK, TPODUIUPOBIINK
Cpena nporpammupoBanus. Komnuiasuus u

67 UHTEpIpeTanys nporpaMm. Bupryanbabie 1
MamuHbl. IHTErpupoBaHHas cpena
pa3paboTku

68 Mertoas! OTJIaJIKK TPOrpaMm 1

69 THIBI TEpeMEHHBIX B SI3BIKE 1
IPOTPaMMHUPOBAHUS

70 O0paboTka 1eIbIX YhCe 1

71 O6paboTKa BEIIeCTBEHHBIX YHCEI 1

72 CrnyualiHble U IICEBAOCITYYalHbIE YnCia 1

73 BerBnenns. Ci0KHBIE YCITOBUS 1




74 vkl ¢ yciioBueM 1
[{MKIIBI O TEPEMEHHOM.
75 B3anMo3aMeHsIeMOCTh pa3IMYHbBIX BUIOB 1
LIUKJIOB
76 O0paboTka HaTypaTbHBIX YUCEI C 1
UCIIOJIb30BAaHUEM LIUKJIOB
HaxoxxeHne Bcex MpOCThIX YHCEN B
77 3aJaHHOM uanasone [IpakTuaeckas paborta 1 05
no teme «Pemenne 3agad MeTo1I0M '
nepedbopa
78 WNuBapuant uukia 1
79 JlokyMeHTupOBaHuE IporpamMm 1
80 O06paboTKa TaHHBIX, XPAHALIUXCS B (aiimax 1
81 PaszOnenne 3a1aun Ha moa3amgadyu 1
Hcnons3oBanue cTanaapTHON OUOIMOTEKH
82 s3bIKa TIporpaMMupoBanus. [logxrouenme 1
O1OIMOTEK MOANPOrpaMM CTOPOHHHUX
IPOM3BOIUTENEH
83 [Moxmporpamme! (Tiporietyps! U PYHKITUH) 1
84 [Monmporpammsl (porietypsl U QYHKITUH)
85 [TpakTrueckas pabota no teme "Pa3zpaboTka 1 1
noanporpamMm”
Pekypcusi. PekypcruBHbIE 00BEKTHI
86 (ppaxrainsr). PexypcuBHble mporeaypsl U 1
¢byukun. Mcnonb3oBaHue cTeka s
OpraHu3aIlH PEKYPCUBHBIX BHI30BOB
g7 [IpakTuyeckas pabora o Teme 1 1
"PekypcHuBHBIE IOITPOrPaMMBbI"
88 MoayibHBIN TPUHIUI TOCTPOEHUS 1

porpaMMm




89

90

YuciaeHHbIe METOBI

[TpakTuueckas pabota no Teme «Huciennoe
pelieHrue ypaBHEeHHU»

91

Hcnonp3oBanue TUCKpPETU3ALUU B
BBIYUCIUTCIIBHBIX 3aJa4dax

92

93

94

[IpakTuyeckas pabora o Teme
«[Ipubamx€HHOE BHIYUCICHUE IJTMH KPUBBIX
U TUTOIIAIeH PUTyp»

[Tpaktuyeckas pabdora no reme «Ilouck
MakcuMyMma (MUHUMYyMa) QYHKITUN

O0paboTKa CUMBOJIBHBIX JTAHHBIX.
ANropuT™MBI 00pa00OTKH CUMBOJIBHBIX CTPOK:
MOJICUET KOJTMYECTBA MOSIBIICHUI CHMBOJIA B
CTpOKE

95

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3OueHue CTpOKU Ha CJI0Ba MO MPOOETbHBIM
CHUMBOJIaM

96

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JIaHHOM CTPOKH;
3aMe€Ha HalJEHHOM MMOJCTPOKH Ha IPYTyIO
CTPOKY

97

98

99

[TpakTrueckas pabota no teme "Ob6paboTka
CTPOK C MCMOJIb30BaHUEM (PYHKIIMIA
CTaHJAPTHOU OMOJIMOTEKH SI3bIKA
porpamMmmupoBaHus"

FCHCpaLII/I}I CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

MaccuBsl 1 IOCIE€0BATEIBHOCTH YHCEIL.
[IpakTuueckas pabora o Teme "3amnonHeHue
maccuba"

0.5

100

O0600mEHHBIE XapaKTEePUCTUKN MaCCUBa




JIMHEeWHBIN TOUCK 3aJaHHOI'0 3HAYCHHUS B
maccuBe. [IpakTnyeckas pabora o reme

101 " . . 1 0.5
JIuHeWHBIN TOUCK 33AaHHOTO 3HAYCHUS B

MaccuBe"
[IpakTuueckas padora no Teme "[lonck

102 MUHUMAaJIBHOTO (MAaKCUMAJIBHOT0) 3JIEMEHTA 1 1
B YKMCJIOBOM Maccuse"
CopTupoBKa 0JHOMEPHOIO MacCHBA.

103 [TpocTble METObI COPTUPOBKH. 1 05
[IpakTuueckas padora o Teme "IIpocteie '
METO/Ibl COPTUPOBKHU MaccuBa”
CoprupoBka cnusiHueM. beicTpas

104 coprupoBka MaccuBa (anmroputM QuickSort). 1 05
[TpakTtuyeckas padora no Teme "boicTpas '
COpTHUPOBKA MaccuBa'
JIBOWYHBIH MOMCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTiueckas paboTa 1o teme 1 0.5
" JIBOUYHBINA MOUCK"

106 JIByMepHbIE MaCCHBBI (MaTpPHUIIBI) 1

107 AnropuT™Mbl 06pabOTKH MaTpPHULL 1

108 Pemenne 3amau ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIieccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[TpakTiueckas pabota no Teme "Bépcrka

111 JIOKYMEHTOB C MaTEMaTUYECKUMU 1 1
dbopmynamn"

112 HNHCcTpyMEHTHI peLleH3uPOBAHNS 1

113 [TpakTruueckas paboTa 1mo Teme 1 1
"MHoOrocTpaHM4HbIE TOKYMEHTHI"

114 O6naunsie cepuckl. KomnexktupHas padora 1 0.5




¢ nokymeHtamu. [IpakTudeckas pabota mo
teme "KosiekTuBHas paboTa ¢
JIOKyMeHTamu'"

115
116

Ananu3 ngaHgeixX. bosnpiye nanHeie

MarmmwuaHOE 00y4ueHue

117

118

AHanu3 JaHHBIX C TTOMOIIBIO 3JIEKTPOHHBIX
TaOIUIL

[TpakTrueckas padota nmo Teme "AHanus
JTAHHBIX C TOMOIIBIO AIEKTPOHHBIX TadIuI"

119

120

[Moctpoenue rpaduKoB QyHKIIHIA.
[IpakTuueckas pabora o Teme "Harnsaaoe
IpeJCTaBICHNE Pe3yJIbTaTOB
CTaTUCTHUYECKONW 00pabOTKU JaHHBIX B BUJIE
JarpaMM CpeiCTBaMH pelakTopa
9JIEKTPOHHBIX TaOIHIT"

Jluauu tpenna. Ilpaktuueckas padota no
teme "[logbop nuHUM TpeH.a,
IIPOrHO3UpOBaHUE"

0.5

0.5

121

[TonOop napamerpa. [Ipaktudeckas pabora
1o TeMe "YuciaeHHoe pelieHue ypaBHeHHH ¢
MOMOIIBIO TT0100pa mapamerpa”

0.5

122

OnTumu3anus Kak MoMCcK HauIydIlero
pelIeHUs B 3a/IaHHBIX YCIOBHSIX.
[TpakTrueckas pabota no teme "Penienue
3aJ1a4 ONTHUMH3AIUH C TIOMOLIbIO
AJIEKTPOHHBIX TabmuIr"

0.5

123

Pe3epBHOE Bpems

124

PesepBHOE Bpems

125

Pe3epBHOE Bpems

126

PesepBHOE Bpems

N R R




127 PesepBHOE Bpems 1
128 PezepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PezepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PezepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 21.5




11 KITACC

Ne
n/n

Tema ypoka

KonuuectBo undopmarmu

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

AJIFOpI/ITMBI CXXaTus JaHHBIX

Anroputm Xaddmana

[IpakTuueckas pabora o Teme "CixaTre

JTAHHBIX C ITOMOIIBI0 anroputMa Xaddpmana"

Anroput™m LZW

AJIFOpI/ITMBI CKaTus JaHHBIX C IIOTCPAMU.

[IpakTuueckas pabora no teme "Cxxatue

TaHHBIX ¢ moTepsmMu (anroputmsl JPEG,
MP3)"

0.5

CxopocTh nepeiaun JaHHBIX

HOMGXOYCTOI\/’I‘-II/IBBIC KOAbI

[IpakTuyeckas pabora o Teme
"ITomexoycToitunBelie KOJbI"

10

11

Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX
B3aumojeiicTeue. CucTeMHbI 3(pPexT.
VYmpasnenue Kak HH)OPMaLMOHHBIN
nporecc. OOpaTHas CBs3b

Mogenu u MOACIINPOBAHUC

12

I'padbr

13

Pemrenne 3a1a4 ¢ momoiisio rpados

14

HepeBbs

15

OCHOBBI TEOPUH UTP

16

[IpakTuyeckas padora no Teme "[lonck

N R




BBIUTPBIIIHON CTPATETUH B UT'PE C MOJIHOMN

uHpopmanueir”

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTa

18 [IpakTuyeckas padora o Teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEJIJIEKTa"
dopmanu3anys MOHATHUS aJTOPUTMA.

19 MamuHa TelOpHHra KaK yHUBEpCalbHas
Mozelb Beruucienuil. Tesuc Yépua—
Trropunra
[TpakTrueckas paboTa 1o Teme

20 "CocTtaBieHne IPOCTON MPOrpaMMBbI JIISI
MamuHbl Trropunra'

21 Mammna [Tocta

22 Hopwmanshsbie anropugmer Mapkosa
ANTOpUTMHUYECKH HEpa3peIInMble 3a0a4H.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
ABTOMATUYECKOM OTJIaIKU MTPOrpaMM

24 CI10XHOCTh BBIYUCIEHUI
ITonck mpoCTHIX YKCEI B 3aJaHHOM

25 JMana3zoHe ¢ MOMOUIbIO AITOPUTMA «PELIETO
DparocheHay

26 [IpakTuueckas padora no Teme "[lonck
IPOCTBIX YHCEJ B 33JJaHHOM JHarna3zoHe"”

97 MHoropa3psHble 1eJble YUCIa, 3a/1a4n
JUIMHHOU apu(METHKH

28 [IpakTuueckas padota mo Teme "Peanuzanust
BBIYMCIICHU C MHOTOPA3psAHBIMU YUCIaMu"
CrnoBapu (accouMaTUBHBIE MACCHUBHI,

29 otoOpaxenus ). Xami-tabnuiel. [Toctpoenue

an(aBUTHO-YaCTOTHOTO CJIOBApPS IS




30

31

3aaHHOIo TCKCTa

[TpakTrueckas padota mo Teme "IlocrpoeHue
an(aBUTHO-4aCTOTHOTO CJIOBAPS IS
3aJaHHOro Texcra"

AHanu3 TeKcTa Ha eCTECTBEHHOM S3BIKE.
Brigenenue mocienoBaTeIbHOCTEN IO
mabsony. PerynspHeie BhIpaKeHUS.
YacTOTHEBIN aHAIH3

32

[IpakTrueckas pabora o Teme "AHanus3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

34

Creku. AHaiIM3 NPaBUILHOCTU CKOOOYHOIO
BBIPAXKECHUS

Boruncnenue apupMeTuueckoro BeIpaKeHus,
3aMMCaHHOTO B TOCT(UKCHOHN dhopme

35

[IpakTuueckas pabora no teme "Boruncnenue
apru(METHIECKOTO BBIPAKEHUS, 3aIMCAHHOTO
B noctuxcHo hopme"

36

37

38

39

Ouepenu. Mcrionp3oBanue ouepenu AJis
BPEMEHHOT'0 XpaHEHUS JaHHBIX

[TpakTideckas paboTa 1mo Teme
"Ucnons3oBanue ouepenu”

HepeBbsi. Peanu3anus aepeBa ¢ MoMOIIbIO
CCBUIOYHBIX CTPYKTYp. J[BonuHBIE
(OunapHbie) nepeBbs. [locTpoeHue nepepa
JUIS 33JJaHHOTO apu(PMETHIECKOTO
BBIPAXKCHUS

[TpakTruueckas paboTta 1mo Teme

"Ucnonb3oBaHne IEPEBbEB 1151 BHIYMCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

40

PexypcuBHBIC anropuTMBI 00X0/1a AepeBa.
Hcnonp3oBaHue cTeka v odepeiu st 00Xo/a




41

42

JepeBa
PexypcuBHBIE anropuT™Mbl 00X0/1a JepeBa.
Hcnons3oBanue cTeka 1 ouepenu Uit 00xona
JepeBa

Anroputmsl Ha rpadax. [Toctpoenue
MHHHMAaJILHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B riryouny. O6xox rpada B
HIMPUHY

44

45

KonnuecTBo pa3inyuHbIX yTEH MEXIY
BEPILINHAMYU OPUCHTUPOBAHHOI'O
aIUKINIecKoro rpaga

Anroput™m JleMKCTpBI.

46

[IpakTuyeckas pabora no teme "Boruncinenue
JUTMHBI KPaTYalIIero myTH MEXTy
BepLIMHaMu rpada (anroputm Jeikctper)"

47

48

49

Anroput™m Droiina—Yopiraiia

3aaqu, pemaeMple ¢ TOMOUIBIO
JUHAMHYECKOr0 IPOrpaMMUPOBAHUSA:
BBIYUCIIEHHE PEKYPCUBHBIX (QYHKIIUN

[TpakTuueckas pabota no Teme "Bpruncienue
PEKYPCHUBHBIX (YHKLUH C TOMOILBIO
JUHAMHYECKOI0 IpOrpaMMupoBaHus”

50

3amauu, pemaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IH .
MOJICYET KOJMIECTBA BAPHAHTOB

51

[IpakTuyeckas padora o teme "[logcuér
KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JTUHAMUYECKOr0 MPOrpaMMupoOBaHus"




3aiauu, pellaeMble ¢ TOMOIIbIO

52 JMHAMUYECKOTO MPOTrPaMMHUPOBAHHUS: 33a]jaUl
ONITUMU3ALNH

53 [TonsTHE O MapagurMax MporpaMMHUpPOBAHUS.
00630p A3BIKOB IPOTrPAMMHUPOBAHUS

54 [TonsiTHEe 006 00BEKTHO-OPUEHTHPOBAHHOM
pOrpaMMHUPOBAaHUU

55 OObexTsl U Ki1accbl. CBOMCTBA U METOIBI
00BEKTOB

56 OOBEeKTHO-OPUEHTHUPOBAHHBIN aHAIIN3
[IpakTuyeckas paborta 1o Teme

57 "Hicnionp30BaHre TOTOBBIX KJIACCOB B 1
nporpamme"

58 Pa3paboTtka nporpamm Ha OCHOBE OOBEKTHO-
OpPUEHTHPOBAHHOTO TIOX0/1a

59 [TpakTtuyeckas padora "PazpaboTka mpocToi 1
MIPOTPaMMBbI C UCTIOIB30BAHUEM KJIacCOB"
WNukancynauus. [Ipaktuueckas padota mo

60 teme "Pa3paboTka kiacca, HCIOIb3YIOIEro 0.5
MHKAICYJIALUI0"

61 Hacnenosanwue. [Tommmopdusm

62 [IpakTuueckas padora o Teme "Pa3paboTka 1
MepapXxHuu KJ1accoB"

63 Cpenbl OBICTPOI pa3pabOTKU MPOTPAMM.
[IpoexTupoBanue uHTEpdeiica noabp30BaATENS

64 [TpoexTupoBanue nuTepdeiica moab30BaTENS

65 Hcnonp30BaHne TOTOBBIX YIPABISIEMbIX
3JIEMEHTOB JUIsl TIOCTPOEHUs uHTepdeiica

66 [TpakTuueckas padota mo Teme "PazpaboTka 1

nporpammsl ¢ rpadudeckum uaTepdeicom”




67

68

69

H3yueHne BTOpPOro si3bika
IIPOrpaMMHUPOBaHUS

H3y4eHne BTOPOro si3bIKa
IIPOrPaMMUPOBAHHUS

Oranbl KOMIIBIOTEPHO-MAaTEMATHUECKOT O
MOJIEJIUPOBAHUS

70

71

72

Jluckperusarysi mpu MaTeMaTHIeCKOM
MOJICTTMPOBAHUH HETIPEPHIBHBIX TIPOIECCOB.
MoaenupoBaHu€e ABUKECHUS

[TpakTrueckas paborta 1mo Teme
"MopenupoBaHue ABUKEHUA"

MogenupoBaHue OMOJIOTHYECKUX CHCTEM.
[TpakTrueckas paborta 1mo Teme
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

0.5

73

Maremarndeckue MOIEINA B DKOHOMHUKE.
BrruucnurenbHbie SKCTIEPUMEHTHI C
MOJENIMHA

74

BepositHocTHBIE MOaenu. [IpakTnyeckas
pabora o Teme "MmuranmonHoe

MOJICIUPOBAHUE C TOMOIIBIO MeTo/1a MoHTe-

Kapino"

0.5

75

76

KomneroTepHoe MoieIMpoOBaHUE CUCTEM
yIpaBJICHUS

O6paboTka pe3yabTaToOB SKCIIEPUMEHTA

77

78

Tabmuunble (pensIuoHHbIC) Oa3bl TaHHBIX

[Touck, copTupoBKa U GUIBTPALUS JAHHBIX.

3arnpocsl Ha BEIOOPKY JTaHHBIX. 3apoOCHl ¢
napaMmerpamu. BeraucisieMsle 1oss B
3ampocax

79

[IpakTuyeckas padora no Teme "Padora ¢




roToBOM 0a30M JaHHBIX"

Muororabnauuable 0a3bl JaHHBIX. THIBI

80 CBsI3el MeX Ay TabnuiaMu. BHeITHUN KITFOY.
I{emocTHOCTH 0a3bl JAHHBIX

81 [IpakTuueckas padora o Teme "Pa3paboTka
MHOTOTa0JIMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

83 [TpakTrueckas pabota mo Teme "3amnpocel K
MHOroTa0IM4YHON 0a3e JaHHBIX"

84 A3k ynipaBnenus nanasiMu SQL

85 [TpakTrueckas padota mo Teme "YnpapieHHe
JIAHHBIMH C TIOMOIIIBIO si3bika SQL"

86 Hepemsimmonnsie 6a3pl JaHHBIX. DKCIIEPTHHIC
CHCTEMBI

87 WHTepHeT-npunoxeHus
IToHsTHE O CEPBEPHOMN U KIIMEHTCKOW YacCTsX

88 caiita. TeXHONOTHS «KIUEHT — CepBEp», €€
JIOCTOMHCTBA U HEJIOCTATKH

89 Ocuossl s1361ka HTML

90 [TpakTrueckas padota no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHoBrI 1361ka HTML

92 OcuoBsI s1361ka HTML
[IpakTuueckas padora no teme "Co3nanue

03 Be0-CTpaHMIIbI, BKIIOYAIOMICH
MYyJTbTUMEANITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

94 OcHoBbI Kackaaubix Tadauiy cruieii (CSS)

95 [TpakTueckas paboTta 1mo Teme

"OdopmieHue CTpaHHIIBI C TOMOIIBIO




96

KacKaJHBIX Ta0auI] cTriein"

Cuenapum Ha s3bIKe JavaScript

97
98

Cuenapuu Ha s3p1Ke JavaScript

®opmbl Ha BEO-CTpaHUIIE

99

[IpakTuueckas padora o Teme "O6padboTKa
JTaHHBIX popM"

100

101

102

103

Pa3menienue BeO-caiiToB. Yciryra XOCTHHTA.
3arpy3ka QaityioB Ha calT

Kanpuposanue. VcnpaBiienne nepcrneKkTrUBbI.
I'ucrorpamma. Koppekiust ypoBHEH,

Koppeknus 1pera. O0ecrBeUnBaHUE IIBETHBIX

N300pakKeHUI

BBon n300pakeHuii ¢ UCTIOJIb30BaHUEM
Pa3INYHBIX UPPOBBIX YCTPOHCTB.
[TpakTryeckas padora no Teme "O6paboTKa
udpoBsIX GoTorpaduit”

Perymb. Pabora ¢ obnactsamu. @unbTpsl.
[TpakTuyeckas pabora no reme "Perymib
udpoBsIX GoTorpaduit”

0.5

0.5

104

MHorocnoiinbie n300paxenus. TekcToBbIe
cion. Macka cnosi. Kananel. Coxpanenue
BBIAEIIEHHON 001acTH

105

106

[IpakTuyeckas pabora o Teme
"MHorocnoiiable n300paxeHus"

[ToaroroBka umtrOCTpauii s Be6-caifToB.
[IpakTuyeckas pabora Mo Teme
" AHMMHpPOBaHHBIE H300paxeHus"

0.5

107

BekTopHas rpaduka. Bekropuzamms
PaCTPOBBIX U300paKECHHIA

108

[TpakTrueckas padota mo Teme "BekTopHas




rpaguka"
109 [TpuHIMIIBI TOCTPOCHUS U PEAAKTUPOBAHUS

TpEXMEPHBIX MOAemNei
110 [IpakTudeckas padora o teme "Coznanue

IPOCTBIX TPEXMEPHBIX Mojienen"
111 Cerounbie Moaenu. Marepuassl
112 [TpakTrueckas padota mo teme "CeTouHble

momenu"
113 MonenupoBaHie HCTOYHUKOB OCBEIICHUSI.

Kawmeps!
114 [IpakTnueckas padora mo teme "Penaepunr" 1
115 AnnutuBHble TeXHOJIOTUU (3D-nipuHTEpHI) 1
116 [Tonsitue o BI:IpTyaJILHoﬁ PEAbHOCTH U 1

JIOTIOJTHEHHOH PeabHOCTH
117 PesepsHOE Bpems 1
118 PesepBHOe Bpems 1
119 PesepsHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepsHOE Bpems 1
122 PesepBHOE Bpems 1
123 PeszepBHoe Bpems 1
124 PesepBHOE Bpems 1
125 PeszepBHoe Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PeszepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PeszepBHOE Bpems 1




132 PesepBHOE Bpems 1
133 PezepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PezepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 36.5







MMPOBEPSIEMBIE HA EI'3 IO UTHOOPMATHUKE TPEFOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOU
OBPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Kon IIpoBepsiemble TpeGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOECHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOBEPIEMOTo NMPOrpaMMbl CpeiHero oo0uero 06pa3oBaHus
TpeOoOBaHUs
1 3uamo (nonumamo)
[lonnMaHue OCHOBHBIX TPUHIUIIOB YCTPOWCTBA U (PYHKIMOHUPOBAHUS COBPEMEHHBIX CTAllMOHAPHBIX U
11 MOOWMJIBHBIX KOMITBIOTEPOB; TCHACHIIMH Pa3BUTHs KOMITBIOTEPHBIX TEXHOJIOTHH; BJIaJICHUE HABBIKAMU PabOTHI C
' OTICPAITMOHHBIMHU CHCTEMaMH U OCHOBHBIMH BHJIaMHU IIPOTPaMMHOTO O0CCIICUEHUS IS PEIICHUsT y4eOHBIX 3a1a4 10
BBIOPAHHOU CIIeUATTU3AIIHT
1.2 Hanaue npencrariennii 0 6a30BbIX MPUHIIAIIAX OPraHU3aNUU U QYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTEH
1.3 [TonrMaHre OCHOBHBIX MPUHIIMIIOB JUCKPETU3AIMH PA3JIMUHBIX BUI0B HHPOPMAIIUU
[Tonnmanne 6a30BBIX AITOPUTMOB OOPAOOTKHM YUCIOBOM M TEKCTOBOM MHGOPMAIINH (3aITUCh YUCEN B TTO3UITMOHHOM
14 CHUCTEME CYMCIICHHS, JEIUMOCTb LEJIbIX YHUCEN; HAXO0XJEHHE BCEX MNPOCThIX YHUCENI B 33JaHHOM JUAIa30HE;
' 00paboTKa MHOTOpA3pSAAHBIX ILENBIX YKCEN, aHaJu3 CUMBOIBHBIX CTPOK U JAPYrHX), aITOPUTMOB IOHCKA H
COPTHUPOBKH
1.5 3HaHue GYHKIUOHATBHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEJICTB CPEIbl pa3padoTKu
1.6 Branenne oCHOBHBIME CBEICHUSAMU O 0a3axX JaHHBIX, UX CTPYKTYPE, CPEACTBAX CO3JaHUS U pabOThl C HUMHU
[TornMaHue BO3MOXKHOCTEH W OTPAaHUYEHUN TEXHOJIOTHMH MCKYCCTBEHHOTO MHTEIUICKTAa B PA3IMUHBIX 00JIACTSX;
1.7 HaJU4He MPEJCTABICHUNA 00 MCIOIB30BaHNH HH(GOPMAIIMOHHBIX TEXHOJIOTHH B Pa3IUYHBIX MPO(EeCcCHOHATBHBIX
cdepax
Brnanenue TeopeTnueckuM ammapaToM, MO3BOJISIONIMM OCYIIECTBIISATh MPEACTABICHUE 3aJaHHOTO HATypabHOTO
18 qrclia B PA3IMYHBIX CHUCTEMAax CUWCJICHHSI; BBIMOJHSITH MPEOOPA30BAHUS JIOTUYECKUX BBIPAKEHUH, HCIIONB3YS
' 3aKOHBI QJITEOpPBI JIOTUKH; OMPEAENATh KpaT4allliii MyTh BO B3BEIICHHOM Tpade M KOJUYECTBO MyTEH MEXTy
BEpIITMHAMH OPUEHTHUPOBAHHOTO AIUKJINYECKOTo rpada
2. Ymemo




2.1

2.2

YMeHHne HCIOJIb30BaTh KOMIIBIOTCPHO-MATCMATHUYCCKUC MOACIIN I aHalin3a OOBEKTOB H IMpOLCCCOB:
(bOpMy.]'II/IpOBaTB ejib MOACIIMPOBAHNUA, BBIIIOJHATH aHAJIM3 PE3YJIbTAaTOB, ITOJYUCHHBIX B XOA€ MOACIMPOBAHUS,
OLCHUBATh AACKBATHOCTH MOJACIN MOACINPYEMOMY O6”beKTy UKW IIPpOHECCY, IMPECACTABIATL PE3YJIbTAThI

MOACIIUPOBAHUA B HAI'TIAAHOM BUIC

YMmeHue KiacCU(pUIMPOBaTH OCHOBHBIE 3aJauyd aHalu3a JIaHHbIX ([IPOTHO3MpPOBaHUE, Kiaccu(HUKaIus,
KJIacTepU3alus, aHAIU3 OTKJIOHEHWH); MOHMUMATh MOCJIEI0BATEIbHOCTh PEIICHHs 33Jad aHaju3a JaHHBIX: cOOp
MEPBUYHBIX JAaHHBIX, OYUCTKA U OLICHKA KauyeCTBa JaHHBIX, BHIOOP U (MJIM) MMOCTPOCHUE MOJIEIH, IPeoOpa3oBaHue

JAAaHHBIX, BU3yaJIn3alusd JaHHBIX, HHTCPHIPCTAlIUA PE3YJILTATOB

2.3

2.4

2.5

2.6

2.7

YMeHue OnpCacCiIATh I/IH(i)OpMaI_II/IOHHHﬁ 00BEM TCKCTOBBIX, rpa(bnqecm/lx 1 3BYKOBBIX HNAaHHBIX IIPHU 3aJaHHBIX
mapamMeTpax JUCKpPETU3alluu. YMeHue onpeaAcCIATL CPCAHIOI0 CKOPOCTD IIEpCaavdn JaHHBIX, OHCHUBATL U3MCHCHHC

BPEMEHH Ie€peiauul P U3MEHEHNU MHPOPMAIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTPOUTDH KO/, 06CCHC‘II/IBaIOH_II/II71 HAaUMCHBIIYIO BO3MOXHYIO CPCIHIOIO UINHY COO6H_ICHI/I5{ IIpu W3BECTHOM

H4aCTOTC CHUMBOJIOB

YMeHHe HCIOJIb30BaTh Ipru pPCHICHUU 3adaqd CBOIMCTBA MO3UILIMOHHON 3alHCH YUCCJI, AJITOPUTMBI IMOCTPOCHUA
3alMCH YKCJIa B MO3MIIMOHHON CHCTEME CUYHCICHHS C 3aIaHHBIM OCHOBAHUEM H IMOCTPOCHHUA 4YHCJIAa IO CTPOKCE,
coz[epxcameﬁ 3allMCh ATOTO 4YHCIA B IO3MIMOHHOM CHCTEME CUMCJICHHUS C 3aJaHHBIM OCHOBAHUEM; YMCHHUC

BBITIOJIHATH apI/I(l)MeTI/I‘leCKI/Ie Oonepanru B MO3UIMHUOHHBIX CUCTEMAX CHHUCIICHUA

YMenue CTPOUTH JIOTUYCCKOC BBIPAKCHUC B JU3BbIOHKTUBHON M KOHBIOHKTHUBHOM HOPpMaJIbHBIX (I)opMax 10
3aJJaHHOM Ta6n1/1ue HCTHUHHOCTHU, UCCIICA0BATH 00J1aCTh UCTHHHOCTHU BBICKA3bIBaAHUSA, COACPIKAIICTO NCPECMCHHBIC,

pe€miaTh HECJIOXKHBIC JIOTHYCCKHUC YPAaBHCHUA

YMenue pelraTh AJITOPUTMHUYCCKUC 3aa4U, CBA3AHHBIC C aHAJIU30M Fpa(l)OB (38.,[[8."11/1 MOCTPOCHUA OIITUMAJIBHOTO
nyTu MCXIAYy BCpUHIMHAMU rpa(ba, OMpeACIICHHUA KOJHMYECTBAa Pa3JIMYHBIX HYTefI MCXKAY BCpHIMHAMH

OPUEHTHPOBAHHOTO AIUKINYECKOTO rpada)

2.8

YMeHue uCnoiab30BaTh AEpPEBbS MPU aHAIU3E M TMOCTPOEHUU KOAOB U JUIsl MPEACTABICHUS apUPMETHUECKUX
BBIPAXEHU, IPU PELICHUH 3a/1a4 [IOUCKA U COPTUPOBKH; YMEHUE CTPOUTH JIEPEBO UIPHI 110 33JaHHOMY aJIFOPUTMY;

pa3pabaTbiBaTh U 0OOCHOBBIBATH BBIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

YMenue AHAIIU3UPOBATH AJITOPUTMbI C HCIIOJIB30BAHUCM Ta6JII/II_[ TPACCUPOBKH,; ONMPCACIIATH 0e3 HMCIOJIb30BAHUS




KOMIILIOTCPA  pPC3YyJIbTAaTbl BBIIOJIHCHUSA  HCCIOXHBIX IMPOrpamMMm, BKIIIOHAOMNIUX  [UKIIBI, BCTBJICHUA U

MMOAIIPOTrpaMMBI, IIPU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10
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2.12

YMeHue onpeaearTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX allTOPUTMOB (CYMMHUPOBAHHUE 3JIEMEHTOB MacCHBa,
COPTUPOBKA MaccuBa, NEpeOOpHBIE aIrOpPUTMbI, BOMYHBIN IOWUCK) M TNPUBOAUTH IPHUMEPHl HECKOJIBKUX

aJITOpUTMOB pa3H0171 CJIOKHOCTHU JIA pCHICHUSA OI[HOﬁ 3aJa4du

Branenre yHHBepcalbHBIM SI3LIKOM IIpOrpaMMupoBaHusi Beicokoro yposHs (Ilackams, Python, Java, C++, C#),
MPEACTABICHUSIMU O 0a30BBIX THUIMAX JaHHBIX M CTPYKTypax JaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIC
YIPABJISIIONINE KOHCTPYKIIMU; YMEHUE OCYIIECTBIISATh aHAJIN3 MPEJJI0KEHHON TPOrpaMMBbl: ONPEACIIATh PE3yIbTaThI
paboThl IPOrpaMMBbl MIPH 3a/IaHHBIX HCXOJHBIX JAHHBIX; ONPENENATh, MPU KaKUX HCXOAHBIX JAHHBIX BO3MOXKHO
MOJTyUYEeHUE YKa3aHHBIX pEe3Yy/lbTAaTOB; BBIABIATH JIaHHBIE, KOTOpPHIE MOTYT MPUBECTH K OmuOKe B padoTte

pOTpaMMBl; (HOPMyYTUPOBATH MPEUIOKEHUS TI0 YIYUIICHHIO TPOTrPAMMHOTO KOJa

YMeHue peann3oBbIBaTh Ha BHIOPAHHOM MJII U3y4U€HUs S3bIKE MPOTrpaMMHUpPOBaHUS BbICOKOro ypoBHsA (Ilackans,
Python, Java, C++, C#) TumoBble aaropuTMbl 0OpabOTKH YKCEN, YHUCIOBBIX IMOCICIOBATEIBHOCTEH ¥ MAacCHBOB:
MIPEICTABJIICHUE YWCIa B BUAE HaOOpa MPOCTBIX COMHOXHUTEJEH; HaXOXJACHHE MaKCUMAJIbHOW (MHHUMAIHHOM)
nupsl HATYpalIbHOTO YHCIA, 3alMCAaHHOTO B CHUCTEME CUMCICHHS C OCHOBaHWEM, He mpeBbimaromum 10;
BBIUMCJICHHE OOOOIIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHBa WM YHCIOBOM IMOCIENOBATENBLHOCTU (CYMMBI,
MPOU3BENICHUS CPEIHEr0 apu(PMETHYECKOTO, MHHUMAIBHOTO W MAaKCHMAaJbHOTO JJIEMEHTOB, KOJIMYECTBA
AJIEMEHTOB, YIOBJIETBOPSIOUINX 3aJaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHUE HCIIOIb30BaTh B
nporpamMmax JaHHbIE pPa3JUYHBIX TUIOB C Y4YETOM OrpPaHUMYEHH Ha [MANa30H WX BO3MOXKHBIX 3HAUYECHHH,
MPUMEHSATh MPU PELICHUU 3a/1ad CTPYKTYPhl JAHHBIX (CIUCKH, CIIOBApH, CTEKU, OUEPEAM, JEPEBbS); MPUMEHSThH
CTaHJApTHBIE W COOCTBEHHBIC TOMMPOTpaMMbI JJII OOpPaOOTKM YHCIOBBIX JaHHBIX W CHMBOJBHBIX CTPOK;
WCIIOJIB30BaTh MpH pa3paboTke mporpamMm OMOIMOTEKH MOAIPOrpaMM; YMEHHE MCIOJIb30BaTh CPEACTBA OTIAJKU

IIPOrpaMM B CpeJie€ MPOrpaMMHUPOBAHUS

2.13

YMeHue HCIoNb30BaTh JEKTPOHHBIE TaOIMIBI Ui aHalIM3a, MPEICTaBIeHUS W 0O0pabOTKH MaHHBIX (BKIIOYas
BHIOOp ONTHUMAJIBHOTO peIIeHUs, MOoA00p JHMHUM TPEHJAA, pelleHHe 3aJad IPOTHO3UPOBAHHUA); YMEHHE

WCITOJIH30BaTh TAOJIMYHBIE (PEISAIIMOHHBIC) Oa3bl JAHHBIX M CIIPABOYHBIE CUCTEMBI

2.14

YMenue OpPraHu30BLIBATL JIMYHOC I/IH(bOpMaI_[I/IOHHOG MNpOCTPAHCTBO C HCIIOJB30BAHUCM PA3JIMYHBIX CpPCACTB

U(POBBIX TEXHOJOTUH; MOHMMAaHHUE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB IOCYIAPCTBEHHBIX YCIYT, HU(POBBIX




06pa3OBaTCJ'H>HLIX CCPBUCOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O HHOPOPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [Tudposas rpaMOTHOCTH
11 OcHOBHBIE TCHICHIIUU Pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTUN. [1apasiensHble BeraucieHns. MHOronpouneccopHbIe CHCTEMBI.
' Pacnipenenénnpie BEIUMCIUTENBHBIE CUCTEMBI M 00pa00TKa OOJIBIINX JTaHHBIX
[IpuHIMIBI HOCTPOEHUS U annapaTHble KOMIIOHEHThI KOMIIbIOTEPHBIX ceTeil. CereBble poTokoibl. Ceth MHTEpHET. Anpecanus
1.2 B cetu MutepHer. [Ipotokomnsl creka TCP/IP. Cuctema nomennsix uMEH. Paznenenue IP-ceTn Ha mojceTr ¢ MOMOIIBIO MacoOK
nojcerei
13 Qaiinosas cucreMma. [louck B ¢aitioBoii cucreme. [IpuHIMITEI pa3MenieHUst © UMEHOBaHUS (ailyioB B TOJTOBPEMEHHON MaMSITH.
' [Tabn0oHBI U1 ONMcaHUs TPy (aiinos
14 CkopocTh mepefaud JaHHBIX. 3aBUCHMOCTb BPEMEHH Iepeladd OT MH(OPMAIMOHHOrO 00bEMa NAaHHBIX U XapaKTEPUCTHUK
' KaHaja CBSI3U
15 HIudpoanue nanHbix. CumMmerpuuyHble U HecumMmeTpuuHble mudpsl. [Hudgpsr npocroit 3amensl. ludp Llesaps. Mudp
' Buxenepa. Anroputm mugdposanust RSA
16 Konpl, nmo3Bosstonie oOHapyKUBaTh M UCHPABIATh OMIMOKM, BOSHUKAIOIIUE MPH Mepenave JaHHbIX. PaccTosHue XsMMuUHra.
' Konuposanue ¢ nosroperneM o6utos. Koabl XammuHra
2 Teopernueckue OCHOBBI HH()OPMATHKH
51 JlBonyHoe koaupoBaHue. PaBHOMepHBIE M HEpaBHOMEpHbIE KOAbL. JleKoaupoBaHUE COOOLICHHMH, 3alMCAHHBIX C MOMOIIBIO
' HEpaBHOMEPHBIX KOJO0B. Y cioBue Pano. [locTpoeHne 0JTHO3HAYHO NIEKOAUPYEMBIX KOJOB C IOMOLIBIO JIEpEBA
Teopernueckue MoaAXobl K OIleHKe KoyndecTBa MH(popmaruy. EMuHUIbI n3MepeHus: KoauuecTBa nHpopManuu. Aa(paBUTHBINA
2.2 MOJIXOJ K OIIEHKe KoiuyecTBa MH(poOpManuu. 3aKkoH aAauTUBHOCTH HHpopMmanuu. Dopmyna Xaptau. Wudopmanusa wu
BeposATHOCTH. @opmyna [llenHona
Cuctembl cuncneHus. Pa3BépHyras 3ammch IENbIX W JAPOOHBIX YWCENT B TO3MIIMOHHOW cucTteMe cuucieHus. CBoiicTBa
53 MO3UIIMOHHOM 3aIlMCH YHCia: KOJMYECTBO IMU(pP B 3aMuCH, MPU3HAK JETUMOCTH YHCIa HA OCHOBAaHHE CHUCTEMbI CUMCIICHUS.

AnropuT™M nepeBoja LEenoro yuciaa U3 P-MYHOW CUCTEMBI CUMCIIEHHUS B IECATUYHYIO. AJITOPUTM NEpEBOIa KOHEUHOU P-nuHOM

JIpoOH B IECATHYHYIO. AJITOPUTM IEpPEBO/Ia IEJIOT0 YKCIIa U3 IECATHIHON CUCTEMbI cuuciieHns B P-uanyto. [lepeBo koHeUHOM




I[GCHTH‘IHOﬁ ,Z[pO6I/I B P-I/I‘-IHyIO. I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U HICCTHAAUATCpUYIHAA CUCTCMbI CUUCIICHUSA, CBA3b MCKAY HUMHU.

ApI/Iq)MCTI/IIICCKI/IC Oor€panyru B IIO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.4 TpounyHasi ypaBHOBEIIEHHAs CUCTEMA CUUCICHUS. JIBOMYHO-/IECATUYHASI CUCTEMA CUUCIICHUS
25 Komupoanue TtekcroB. KomupoBka ASCIl. OpnobGaiitheie komupoBku. Cranmapt UNICODE. Komupoka UTF-8.
' Onpenenenre MHPOPMAIIMOHHOTO 00bEMA TEKCTOBBIX COOOIICHUH
KomupoBanue wuzoOpaxkenuii. OneHka WHGOPMAIMOHHOTO 00BbEMa TrpadUUYECKUX MAHHBIX TPHU 33JaHHBIX pPa3PEIICHUUd U
2.6 riyouHe kogupoBaHus 1Beta. L{Berossie Monenu. Konuposanue 3Byka. OneHka nH(GOPMALMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33JJaHHBIX YaCTOTE JTUCKPETU3AIUHU U PAa3PSITHOCTH KOJUPOBAHUS
Anre6pa noruku. I[lonsitTue BbICKa3biBaHUA. Bricka3piBaTenbHble (OpMbI (Mpeaukarsl). KBaHTOPHI CyIIeCTBOBAaHUS U
BCEOOIIHOCTH.
Jlornueckue oneparuu. TaOnuiel UICTUHHOCTU. Jlornueckue BhIpaxeHus. Jlormueckue ToxkaecTBa. Jlormueckue ornepanuu u
57 onepanyu HaJl MHOKECTBAMH.
' 3aKoHBI anreOpbl JOTHKU. DKBUBAJCHTHBIE MPEoOpa3oBaHUs JIOTUYECKUX BbIpakeHWid. Jlormdyeckue ypaBHEHUS U CHCTEMBI
YpaBHEHUM.
Jlornueckue GpyHKIMU. 3aBUCUMOCTH KOTMYECTBA BO3MOXKHBIX JIOTUYECKUX (DYHKIIMN OT KOJMUECTBA apTyMEHTOB.
Kanonuueckrie popmbl JOTHUECKUX BBIPAKEHUN
2.8 CoBepilieHHbIE TU3BIOHKTUBHBIE KOHBIOHKTUBHBIE HOpMabHbIE (POPMBI, aITOPUTMBI UX TTOCTPOEHUS IO TaOIUIE HCTUHHOCTH
29 Jlornueckue snemMeHTHl B cocTtaBe KoMmmbioTepa. Tpurrep. Cymmarop. MHoropaspsanbiii cymmarop. Iloctpoenue cxem Ha
' JIOTUYECKHX AJIEMEHTaxX M0 3aJJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3aUCh JIOTHYECKOTO BBIPAKEHUS 110 JJOTHYECKOM cXeme
Monenn u wmonenupoBanue. llenn monenupoBaHus. AJIEKBATHOCTh MOJIETH MOJACTUPYEMOMY OOBEKTY WM MPOIECCY.
510 dopmanuzarus TPUKIATHBIX 3a7a4.
' [IpencraBnenne pe3yabTaTOB MOJACTUPOBAHUS B BUJE, YIOOHOM JUIsi BOCTIPUATHS 4deloBeKOM. [ 'padudueckoe mpeacTaBieHue
JTAHHBIX (CXEMBbl, TAOIHIIBI, TPAPUKH).
[IpencraBienue HeabIX YUCEN B MaMITH KOMIbIoTepa. OrpaHWYEHHOCTh JMana3oHa YHCeNl MPU OTPAHMYECHUH KOJUYECTBA
511 pa3psoB. [lepenonuenue pa3psaHoi ceTku. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBINA JOMOIHUTEIBHBIN

KO OTpULATCIILHBIX YUCCII.

[TobuToBBIC JIOTMYEcKUEe orepanuu. Jlormueckuii, apudmMernuecknii W mukiaudeckuid ciasuru. lludpoBanune ¢ momombio




noOuTOBOM oneparun «uckiatovaromiee NI

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCI B IaMATH KOMIIBIOTEpA. 3Haqama51 JaCTb W HNOPAAOK YHCJIA. I[I/IaHaBOH 3HAYCHUI
BCIICCTBCHHBIX YHCCII. HpO6JICMBI XpaHCHUA BCHICCTBCHHBIX YHCCII, CBA3AHHBIC C OIPaHUYCHUCM KOJMYCCTBA pPaA3PAaO0B.

Brimonaenune onepaunﬁ C BCIICCTBCHHBIMH YK CJIaMH, HAKOIIJICHUC omn0OoK P BBIYUCJIICHUAX

2.13

['padbr. OcHoBHBIe MoHATHS. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTPUIl CMEKHOCTH, BECOBBIX MATPHI], CIIUCKOB
CMEXHOCTH. PelieHne anropuTMUYecKuX 3a/ay, CBSA3aHHBIX C aHAIU30M TpadoB (MOCTPOEHUE ONTHUMAIBHOIO IYTH MEXIY

BepIIMHAMHU Tpada, ONpeieicHne KOJIMYECTBA PA3IMUYHBIX ITyTeH MEXIy BEpIIMHAMH OpPUEHTHPOBAHHOTO AIMKIMYECKOTO

rpaga)

2.14

Jepesbs. bunapuoe nepeso. [lepeBbst noucka. CnocoObl 06xoa nepesa. [lpencrasnenne apupMeTnueckux BbIpaKEHUN B BUJIE

nepesa. Vicnonp3oBanue rpadoB U 1epeBbEB IPH OMUCAHUN OOBEKTOB H MIPOIIECCOB OKPYKAFOIIETO MHUPa

2.15

JlvcKkpeTHBIE UTPHI IBYX UTPOKOB ¢ moyiHoW mHpopmanmen. [loctpoenne nepesa mepebopa BapuaHTOB, ONMKCAHHE CTPATETHU

UTPHI B TAOIMYHOHN (opMe. BRIMTPBINTHBIE U TPOUTPHIIIHBIC TO3UIUN. BHIUTPHIIIHBIE CTpAaTeTHN

2.16

3.1

3.2

CpencTBa HMCKYCCTBEHHOTO HWHTE/UICKTA. MaeHTHdUKaIus ¥ TMOUCK HM300pakeHuM, pacrno3HaBaHue mull. Mcmonb3oBaHue
METOJIOB MCKYCCTBEHHOTO HWHTEJIEKTa B OOydYarommx cucremax. Vcrmonb30BaHHE METOJOB HMCKYCCTBEHHOTO WMHTEJIEKTa B

poboroTtexHuke. uTepHer Benieii. Heliponusie cetn
ANTOPUTMBI U IPOrPaMMHPOBAHUE
dopmanuzanus MOHATUA anropurMma. Mammza TerOpMHra Kak yHUBEpCAJIbHAs MOJIEIb BBIUUCICHUI

OreHKa CIIOXKHOCTH BBIYHCICHHUH. Bpems paboTel U1 00bEM UCHOIB3YEeMOM MaMSTH, UX 3aBHCHUMOCTH OT pa3Mepa MCXOTHBIX
naHHbIX. OIleHKa aCHUMMTOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI TOJMHOMUAIBHON clokHOCTH. [lepebopHbie

anropuTMsl. [IprMepsl pa3aMyHbIX alrOPUTMOB PEIICHUS OJHOM 3aau, KOTOPhIE UMEIOT Pa3INYHYIO CII0)KHOCTh

3.3

OnpeﬂeneHI/Ie BO3MOXXHBIX PE3YJIbTAaTOB pa6OTBI HpOCTeI\/’IIHI/IX AJITOPUTMOB YIPAaBJICHUSA UCIOJHUTCIAMN W BBIYUCIIUTCIBHBIX

anroput™MoB. OrpeeneHre HCXOIHBIX JaHHBIX, IPU KOTOPBIX aJIFTOPUTM MOXKET JaTh TPeOyeMblid pe3yabTaT

3.4

Anroput™bl 00pabOTKH HaTypalbHBIX YHCEN, 3aMIUCAHHBIX B MO3ULIMOHHBIX CUCTEMAaX CUMCIIEHUs: pa30MeHHe 3alucH YKciia Ha
OTJeNbHBIC IIU(PBI, HAXOXKAECHUE CYMMBI M TPOU3BEACHUS (P, HAXOKAEHHE MAKCUMAIIbHON (MUHUMAIbHON) U(PHI.
[IpencraBnenue uucia B BUAE HaOOpa MPOCTHIX COMHOMKUTENEH. AITOPUTM OBICTPOrO BO3BEIEHUS B CTENEHb. [I0MCK MPOCTHIX

qrces B 33JJaHHOM JTHaa30He C MOMOIIBIO aITOPUTMa «pemeTo DpatocheHay

3.5

MHoropa3psiHbie 1ieible YUCIa, 3a7a4i JJIMHHON apupMETHKN




3.6

S3bik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tunbsl 1aHHBIX: [EIOYHUCIICHHBIC, BEIICCTBEHHBIC, CHMBOJIbHbIC,
norunyeckue. BerBnenus. Cnoxxuble ycnoBus. L{ukisl ¢ ycnoBueM. L{ukiibl 0 nepeMeHHOM.

O6paboTka TaHHBIX, XpaHAmMuXcs B dainax. TexcroBeie U ABOMYHBIC (aiiibl. DaiioBeie IepeMeHHbIC ((pailioBbIe YKa3aTeu).
Urenue u3 (aiina. 3anuce B (aii.

Pazbuenue 3anaun Ha moa3anauun. [loanporpaMmel (iporieypsl U QyHKITUH).

Hcnonp30BaHue CTaHIAPTHON OMOIMOTEKH S3bIKA IPOTPaMMHUPOBAHUS

3.7

PeKprI/ISI. PeKprI/IBHLIC npoucaypsr u (1)YHKI_II/II/I Hcnonp3oBaHue cTeka s OopraHu3aln peKypCUBHBIX BBI3OBOB

3.8

YucneHHrle MCTOABI. TouHoe u HpI/I6HI/I)KéHHOC peUICHUA 3a1avu. YucneHnoe PCIICHUC ypaBHeHI/Iﬁ C IIOMOIIBIO noz[6opa
mapamMeTpa. YucneHHkle MCTOJbI PCHICHUA ypaBHeHHﬁ: METOL nepe6opa, MCTOA IIOJJOBHHHOI'O ACJICHUA. HpI/I6J'II/I)KéHHOC
BBIYUCJIICHUC JIMH KPUBBIX. Brrancienue Hnomaz{eﬁ (bI/II“yp C IMOMOIIBIO YHCIICHHBIX MCTOIO0B (MGTOIL IpsAMOYT'OJIbHUKOB,

MmeToJ Tparerui). [Touck Mmakcumyma (MUHUMYMa) GYHKITMH OJHOW TIEPEMEHHOW METOIOM TIOJIOBHHHOTO JICTICHUS

3.9

3.10

O06paboTKa CHMBOJBHBIX NaHHBIX. BcTpoeHHBIE (QYHKIMH S3bIKa MPOTPAMMHUPOBAHUS sl 00pabOTKM CHMBOJBHBIX CTPOK.
Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK: MOJICUYET KOJIMYECTBA MOSIBJIEHUN CUMBOJIA B CTPOKE, pa30MeHNe CTPOKU Ha ClIOBa
10 NpOOENTbHBIM CHUMBOJAM, MOUCK MOACTPOKM BHYTPH JAaHHOM CTPOKH, 3aMEHa HalJEHHOW MOACTPOKHU Ha APYTYIO CTPOKY.
['eneparust Bcex CIIOB B HEKOTOpPOM ayihaBUTE, YJOBJIETBOPSIOIIMX 3aJaHHBIM orpaHudeHusM. [IpeoOpasoBaHue uucna B

CHUMBOJIBHYIO CTPOKY U 00paTHO

MaccuBbsl U TOCIEIOBATENILHOCTH uuncen. Boruncienne oOOOMIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHUBa WM YHCIOBOMN
MOCJIEI0BATENBHOCTH (CYMMBI, IIPOU3BENIEHUS, CPEIHEro apu(pMETUYeCKOro, MUHUMAJIbHOTO U MaKCHUMaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIIMX 3aJaHHOMY YCIOBUIO). JIMHEHHBIM MOMCK 3aJaHHOIO 3HAYEHUS B MAacCCHBE.
ANropuTMBI pabOTHI C JIEMEHTAaMH MaccuBa C OJAHOKPATHBIM NMPOCMOTpOM MaccuBa. COpPTHPOBKAa OJHOMEPHOTO MAacCHBA.
[TpocThie MeTONBI COPTUPOBKH (METOJ My3bIpbKa, METOJl BbIOOpa, COPTUPOBKA BcTaBkamu). COpTHpOBKaA ciausiHuEeM. beictpas

coptupoBka MaccuBa (anmroput™ QuickSort). JIBOH4HBIH TOUCK B OTCOPTHPOBAHHOM MacCHUBE

3.11

JIBymMepHbIE MacCUBBI (MaTpullbl). AJTOpUTMBI OOpaOOTKH JABYMEPHBIX MAacCHBOB: 3aIllOJIHEHHE JABYMEPHOI'O YHCIOBOTO
MaccHBa IO 3aJJaHHBIM INpaBUJIaM, MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYUCIEHHE MaKCUMyMa (MUHUMYMa) U CYMMBI

9JICMCHTOB IBYMCPHOI'O MaCCHBa, IEPCCTAHOBKA CTPOK U CTOJI6].IOB ABYMCPHOI'O MaCCHBa

3.12

CroBapu (accolMaTUBHBIE MAaCCHUBBI, OTOOpakeHMs). Xom-tadbiuibl. [locTpoeHue andaBUTHO-4aCTOTHOTO CIIOBAps IS

3aJaHHOIo TCKCTa




3.13

3.14

3.15

Crekn. AHanu3 MPaBUIBHOCTH CKOOOYHOTO BBIpAKEHUs. BbruncieHne apuMeTHyecKoro BBIPAKEHHUS, 3allMCAaHHOTO B
nocThUKCHOU popme.

Ouepemnu. Mcnonp3oBanue oYepein A1l BpeMEHHOTO XPaHEHUS TaHHBIX

Anroputmbl Ha rpadax. [loctpoeHrHe MHHUMAIBHOTO OCTOBHOTO JIEpeBa B3BEIICHHOTO CBSI3HOTO HEOPHEHTHUPOBAHHOTO rpada.
KosmdecTBo pa3inyHbIX MyTEH MEXIy BEpIIMHAMH OPUEHTUPOBAHHOTO allMKJINYEeCKOTo rpada. Anroputm JleikcTps

HepeBbsi. Peanmuzanus aepeBa ¢ OMOIIBIO CCBUUIOYHBIX CTPYKTYp. JlBomuHbie (OmHapHBIC) AepeBbs. [locTpoeHue aepeBa st
33JIaHHOTO apH(PMETHUSCKOTO BBIpAKEHUS. PeKypcUBHBIC anropuTMbl 00X0aa JepeBa. Mcnonb30BaHUEe CTEKAa M OYEPeId IS

0o0xoma nepena

3.16

JluHamuueckoe MporpaMMHpPOBaHME KaK METOJl PELICHMs 3aJady C COXpPAHEHHEM IPOMEXKYTOUHBIX pe3ylbTaTOB. 3ajaud,
pemaemMple ¢ MOMOIIBI0 TUHAMUYECKOTO IPOTPAMMHUPOBAHMS: BBIYMCICHHUE PEKYPCHUBHBIX (DYHKIUH, MOICYET KOIUYECTBA

BApUAHTOB, 3a1a4X OIITUMHU3ALIUN

3.17
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4.2

[lonsatne 00 OOBEKTHO-OPHUEHTUPOBAHHOM TporpaMmupoBanud. OOBEKTH M Kiacchl. CBOWCTBA M METOABI OOBEKTOB.
OOBeKTHO-OpUEHTUPOBAaHHBIN  aHanu3. Pa3paboTka mporpaMMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOIXOJA.

WNukancynauus, HaciaeJoBaHue, MOJIUuMOopPHU3M
HNHdpopMaLnoHHbIE TEXHOJIOTHH

Ananu3 paHHbiX. OCHOBHBIE 3a7lauydl  aHajM3a JAQHHBIX: IPOTHO3MPOBAHME, Kiaccu(UKalus, KiIacTepu3alus, aHau3
otkyoHeHui. [locienoBarenbHOCTD pellieHus 3aa4 aHaJIW3a JJAaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP U (MJIM) IOCTPOEHUE MOJEIH, TPeoOpa3oBaHre JaHHBIX, BU3YyalIU3alUsl JaHHBIX, HHTEPIPETalus pe3yJibTaToB.
[Iporpammubie cpeactBa u MHTepHET-CepBUCH JUII 00paOOTKM M TNpeACTaBlIeHUs aHHbIX. bonbuime manxele. MamumHHOE
oOydeHue

AHanu3 JaHHBIX C TOMOIIBI0 3JEKTPOHHBIX TaOnul. BeluucieHne cyMMbl, cpeqHero apu(MeTnyeckoro, HauOOJBIIETO
(HauMeHbIIEro) 3HA4YEeHUs JAMana3oHa. BeluncineHne Kod(pQHIMEHTa KOppelsuuu JAByX psioB JaHHbIX. [locTtpoenue
CTONIOYATHIX, JIMHEHYAThIX U KpyroBbix auarpamM. [loctpoenue rpadukoB pynkuuii. [Tonbop nuHum TpeHaa, penieHue 3aaad

IMPOTrHO3UPOBAHUA. Pemenue 3aia4 ONITUMH3AlNHN C TOMOIIbIO 3JICKTPOHHBIX TaG.HI/II_[

4.3

I[I/ICI(peTI/IBaI_[I/ISI opu MaTeMAaTUYCCKOM  MOJCIHMPOBAHMKU  HCIPCPBIBHBIX  MPOLICCCOB. MOI[eJII/IpOBaHI/Ie JABHIKCHUS.
MOHCJ’II/IpOBaHI/Ie OMOJIOTMYECKHUX CHUCTEM. MaTeMaTHYEeCKUe MOACIN B DOKOHOMUHKE. BrrancanrenbHEBIC OKCIICPUMCHTBI C

mogensiMu. OOpaboTKa pe3ylbTaTOB JKCIEpUMEHTa. MeToJ HauMeHbIIMX KBajpaToB. OIIEHKAa YHCIOBBIX MapaMeTpPOB




MOJIETTPYEMBIX 00BEKTOB U IpolieccoB. BoccTaHoBIeHNE 3aBUCHMOCTEN IO pe3ysibTaTaM 3KCIIEpUMEHTA

4.4

BepOHTHOCTHBIe MOACIIH. MeTOI[I)I MOHTC'KapJ'IO. I/IMI/ITaI_[I/IOHHOC MOICIINPOBAHUC. CucreMbl MacCOBOT'O O6CJ'Iy>KI/IBaHI/I$I

4.5

4.6

Tabmuunble (pensiuuoHHbIe) 0a3bl AaHHBIX. Tabnuua — mpencTaBiieHHe cBeleHU 00 ogHOTHNHBIX oObekTax. [lone, 3amuck.
Kirou Tabnunpl. PaboTa ¢ rotoBoii 0a30i JaHHBIX. 3aroidHeHUe 0as3bl HaHHBIX. [TOMCK, COPTUPOBKA U (UILTpAIUsS JTaHHBIX.
3anpockl Ha BRIOOPKY JIAaHHBIX. 3aMpOChl ¢ TapaMeTpaMu. BeraucisieMbie oISt B 3aMpocax.

MHuororabnuunbie 0a3bl TaHHBIX. THIBI CBsA3eH Mexay Tabnunamu. Baemnmit kiarod. [lenocTHocTh 6a3bl JaHHBIX. 3aMpochl K
MHOTr0OTaOJIUYHBIM 0a3aM JaHHBIX

TexcToBbIi mpoueccop. CpeI[CTBa IIOUCKa MW aBTO3aMCHbl B TCKCTOBOM IIPpOLCCCOPC. CTI)YKTypI/IpOBaHHBIC TCKCTOBBIC

AOKYMCHTEIL. CHOCKI/I, OIJIaBJICHHUC. HpaBI/IJ'Ia HUTHUPOBAHHA NCTOYHHUKOB H Oq)OpMJ'IeHI/IH 6I/I6J'II/IOI‘pa(1)I/I‘leCKI/IX CCBIJIIOK




YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

e ludopmaruka yriny6iaeHHbIN ypoBeHb 10 kmacc . [TonsixoB K.}O., Epemun E.A. [Ipocsemenue 2023 r.
e ludopmaruka yriny0iaeHHbIN ypoBeHb 11 kimacc . [TonsixoB K.}O., Epemun E.A. [Ipocsemenue 2023 r.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

e IIOK
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