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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no wuHbopMaTuke (yriIyOJnEHHBIH YpPOBEHb) Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMM K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENbHON MPOTpaMMBbl CPETHETO
oOmero odpazoBanus, npeacrasieHHbix B ®I'OC COOQO, a takxe enepaabHO
paboueit mporpaMmbl BOCITUTAHUS.

[Iporpamma mo wuHpoOpMaThke MAET MPEACTABICHHE O IENsIX, OO0IIei
CTpaTeruu OOYy4YeHHUs, BOCIUTAHUS W PA3BUTHS OOYyYarOUIUXCs CpEICTBaMU
yueOHoro npeameta «MHpopmaTrukay Ha yriiyOJIEHHOM YPOBHE, YCTAHABIUBACT
o0s3aTeNIbHOE IpeIMETHOE coJIep>KaHue, peaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE MO pasenaM U TeMaM Kypca, OINpeAesaeT paclpe/eieHue
€ro 1o kjaccam (rojam M3ydeHus ), Ja€T IPUMEPHOE paclpeeieHHe YIeOHBIX
4acoB MO TEMaTUYECKUM paslieJlaM Kypca U PEKOMEHIYyeMYI0 (IPUMEPHYIO)
MOCJIEIOBATEIbHOCTh ~UX  H3YyYEHHUA C  Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEH 00yUaroImMXCS.

[Iporpamma 1o uHPOpPMATHUKE OMpENEIsieT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU Yy4yeOHOro Marepuana s KaXJIOoro roja
U3Y4YCHHUS, B TOM 4YHUCJE JUIsI COJAEPKATEIHHOTO HAIOJHEHHSI Pa3HOTO BHUIA
KOHTPOJISL  (MPOMEXYTOUHOM —aTTecTaliuu OOyYaronIuxcsi, BCEPOCCHHCKUX
IIPOBEPOYHBIX PabOT, TOCYJAPCTBEHHOM UTOTOBOM aTTecTaiuu). [Iporpamma mo
uH(pOpPMATHKE SBJISIETCS OCHOBOM Ui COCTaBJICHHUS aBTOPCKUX YUYCOHBIX
IpPOrpaMM M Y4€OHHKOB, TOYPOUYHOTO TUIAHUPOBAHUS Kypca YUUTEIEM.

Nudopmartuka B cpeHeM o01ieM 00pa30BaHUM OTPAXKAET:

CYIIHOCT, HWHGOPMATHKKA KaK HAYyYHOW AWCIUIUIMHBI, H3ydarolien
3aKOHOMEPHOCTH MPOTEKAHUS u BO3MOXHOCTH aBTOMATHU3AINH
UH(OPMAITMOHHBIX MPOIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIC OOJACTH TNPUMEHEHUS HWH(OOPMATUKU, TIPEKIE BCErO
nH(OPMAITMOHHBIE TEXHOJIOTHH, YIIPABIEHUE U COIIMAIIbHYIO cepy;

MEXAUCIIUIUIMHAPHBIN  XapakTep HWHPOPMATUKH ¢ HUH(POPMAIMOHHOM
NeSITeTLHOCTH.

Kypc undopmatuku 1j1st ypoBHS cpeaHero o01iero o0pa3oBaHust SBISIETCS
3aBEPIIAIOIIMM ITAllOM HEMPEPHIBHOM MOATOTOBKM O0YYalOIIUXCS B 00JACTH
uHpOpMATUKKY ¥ HMHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHUH,
omHpaeTcs Ha cojaepkaHue Kypca MH(POPMATHUKH YPOBHS OCHOBHOTO OOIIIETO
oOpa3oBaHMsi Y  ONBIT TIOCTOSHHOTO TPUMEHEHUs  HHGPOPMAIIMOHHO-
KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH, Ja€T TEOpPETUYECKOe OCMBICICHUE,
MHTEPIPETAINIO U 0000IIEHNE ATOTO OIbITA.

PesynbraThl  yrimyOmEHHOTO YpOBHS U3YYEHHS Y4YeOHOro Tmpeamera
«adopmarukay OpPUEHTUPOBAHBI HA TMOTYYECHHE KOMIIETCHTHOCTEH IS
nocyienyronein npoheccCuoHaTbHOM JEeATEeIPHOCTH KaK B paMKax JIaHHOUN
MpEAMETHON 00JIaCTH, TaK U B CMEXHBIX C Hel oOmactsx. OHM BKIIIOYAIOT B
ceost:

OBJIAJICHUE KJITIOYEBHIMHU TOHSATUSMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHAs MpeJAMETHas 00JacTh, PACIIO3HABAHUE COOTBETCTBYIOUTUX MM
MPU3HAKOB W B3aMMOCBS3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IHMYHbBIC
MOAXOAbl K HU3YYEHHUIO SIBJICHUM, XAPAKTEPHBIX IJI U3y4aeMOW MpPEAMETHOU
o0nacTy;



YMEHHME pellaTh THUIOBBIC NPAKTUYECKUE M TEOPETUYECKUE 3aJayu,
XapaKTepHbIC ISl MCIOJb30BAHUS METOJOB M HMHCTPYMEHTapus JaHHOM
peaMeTHON 00J1acTH;

HaJu4Yue MPEeACTaBICHUM O JaHHOW MPEIMETHOM 00JacTH Kak I1eJIOCTHOM
TeOpUH (COBOKYITHOCTH TEOPHI), OCHOBHBIX CBS3SX CO CMEXKHBIMU OOJIACTSIMHU
3HaHUMN.

B paMkax yTIIyOJIEHHOTO YPOBHSI M3y4YCHUS uH()OpMaTHKH
oOecrieynBaeTcs 1ieJICHAIIpaBJICHHAS IMOJITOTOBKA 00yJarommxcsl K
MPOJAOJKEHUIO o0Opa3oBaHUsI B OpTraHu3aIUsIX po¢eCcCHOHATILHOTO
o0pa3oBaHUs IO  CIHEHHAIBHOCTSAM, HEMOCPEACTBEHHO  CBS3aHHBIM  C
MPPOBBIMM  TEXHOJOTHSAMH, TaKMM KaKk IIporpaMMHasi  HHXXCHEpHs,
uH(opMaroHHasi 0€301MacHOCTh, HH(GOPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTHH,
MOOMJIBHBIC CHCTEMbI W CETH, OOJIbIIME JaHHBIC M MAIIMHHOE OOYyuYeHHe,
IIPOMBIIIEHHBI WHTEPHET BEIICH, UCKYCCTBCHHBIM WHTEJUIEKT, TEXHOJIOTHHU
OCCIIPOBOTHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC TEXHOJOTHHU, CHUCTEMBbI
pacIpeieIEHHOT0 PEeecTpa, TEXHOJIOTMM BUPTYAJIbHOW W JOINOJHEHHOU

pEaIbHOCTEN.
OcHoBHasi 1enb W3y4deHHS ydeOHoro mnpeamera «Wupopmarnka» Ha
yrayOn€éHHOM YpOBHE cpeaHero oOmiero oOpa3oBanust — oOecreueHue

JanbHENIIero pa3BuTusd MHGOPMAIIMOHHBIX KOMIETEHIIMH 00y4aromerocs, ero
FOTOBHOCTH K JKHM3HM B YCIOBUAX Pa3BUBAIOMIETOCS HHPOPMAIMOHHOTO
oOliecTBa W BO3pacTaroleil KOHKYPEHIIMU Ha phIHKE TpyJa. B cBs3u ¢ 3TUM
uzyuenue napopmatuku B 10—11 kiaccax 10mKHO 00€CTICUUTS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, OCHOBAHHOTO HAa TMOHWMAaHHUU POJIU
uHbOpMATUKK, HUHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIIECTBE;

c(OPMHUPOBAHHOCTh  OCHOB  JIOTHUECKOTO ¥  QJITOPUTMUYECKOTO
MBIIUICHUS;

c(hOpMHUPOBAHHOCTh YMEHUU pa3nuyaTh (akThl U OILEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSAMH OIICHUBAHUS U CBS3b
KPUTEPUEB C  ONPEACIEHHOW CUCTEMOW IIEHHOCTEW, MpPOBEpSITh Ha
JIOCTOBEPHOCTH M 0000111aTh HH(OPMAITHIO;

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN O BIUSHUU HHGOPMAIIMOHHBIX
TEXHOJIOTUA Ha >KU3Hb YEJOBEKa B OOIIECTBE, MOHWMAHHUE COIUAJILHOTO,
AKOHOMMYECKOTO, TOJIUTUYECKOTO, KYJIbTYPHOTO, IOPUINUYECKOTO, IIPUPOIHOTO,
APrOHOMHYECKOTO, MEIUIIMHCKOTO U (PU3MOJIOTHYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

MPUHSATHE TIPAaBOBBIX M OJTUYECKHX AaCIEKTOB WHOOPMAIIMOHHBIX
TE€XHOJIOTUH, OCO3HAHHE OTBETCTBEHHOCTH JIIOJICH, BOBICUEHHBIX B CO3/aHUE U
MCIIOJIh30BaHNE WH(OPMAITMOHHBIX CHCTEM, paclipocTpaHeHrne nudopmaiuu;

CO37IaHUE YCJIIOBHM IS Pa3BUTHSI HABBIKOB yUeOHOM, TPOCKTHOM, HAYYHO-
MCCIIEIOBATENLCKOM M TBOPUYECKOM JEATEIHHOCTH, MOTUBAIIMH O0YJaIONIUXCS K
CaMOpPa3BUTHIO.

B conepxxannm ydebHoro mnpeamera «MHbopmaThKa» BBIACISIOTCS
YEThIPE TEMATUUYECKHUX pa3jiena.

Paznen «l{udposBasi rpaMOTHOCTB» TIOCBSIIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJJIEMEHTOB IU(POBOTO OKPYKEHHS, BKIHOYAs
KOMIIBIOTEPHBIE CETH, HCIOJI30BAHUIO CPEJCTB OINEPALMOHHON CHUCTEMBI,
pabore B cetu VIHTepHET ©  UCIHOJB30BAHUIO WHTEPHET-CEPBUCOB,
MH(GOPMALIMOHHON O€30MaCHOCTH.



Paznen «Teoperndeckue OCHOBHI MH(OPMATHKH» BKJIIOYaeT B ceOs
NOHATUIHBIA anmapar WHGOPMATHKH, BOIMPOCHl KOAUPOBAaHUS HH(MOpMAIINH,
U3MepeHus MHGOPMAIIMOHHOTO O0BbEMa JTAHHBIX, OCHOBBI ajareOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurmMsbl 1 MPOrpaMMHUPOBaHUE) HANPABICH HA Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3padOTKy aJIropuTMOB M OIEHKY HUX
CJIIO)KHOCTH, (OpMUpPOBAHKME HABBIKOB pealu3alldd MpOorpaMM Ha SA3bIKax
IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Paznen «HH(popManMOHHbIE TEXHOJOITMH» TOCBIIIEH BOIPOCAM
npUMEHEHUs UHMOOPMAIIMOHHBIX TEXHOJIOTHH, peaJu30BaHHBIX B MPUKIAIHBIX
IPOrpaMMHBIX MPOAYKTAX M HMHTEPHET-CEPBUCAX, B TOM YHUCIE B 3aJayax
aHaJM3a JIaHHBIX, MCIOJIb30BaHUIO 0a3 NAHHBIX W AJCKTPOHHBIX TAOIMI] IS
pelIeHUs MPUKIAIHBIX 3a7a4.

B npusenénnom nanee conepkanuu yueoHoro npeamera «Mubopmarrka
KYPCUBOM BBIJICJICHBl JIONOJHUTEIbHBIE TEMBI, KOTOpPHIE HE BXOIAT B
00s3aTeNIbHYI0 TPOrpaMMy OOy4YeHHS, HO MOTYT OBITh MPEIIOKEHBI MJis
U3Y4YECHUS OTJIETbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM O0YYaIOIIUMCS.

VYriyOnéHHbI YpOBEHb HM3YYECHHS HMHPOPMATUKH PEKOMEHIYETCS s
TEXHOJIOTUYECKOTO  MpOGuisi, OPUEHTUPOBAHHOTO HA HWHKCHEPHYIO H
UH(OPMAITMOHHYIO Ccdephbl NEeATeNbHOCTH. YTIyONEHHBI ypOBEHb H3yUCHHS
uH(pOpPMATUKKA 00ECIICUMBAET: MOATOTOBKY OOYYaIOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CIENHUAILHOCTH B 00JACTH MH(POPMAIMOHHBIX TEXHOJIOTHUH U MH)KEHEPHBIC
CIIEHHAIBHOCTH, YYaCTHE B MPOEKTHOW M HCCIIEIOBATEIILCKON NIESATEIbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMU HAINpaBJICHUSMU OTpAci HHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, MOJATOTOBKY K YYacTHIO B OJIMUMIHUAAAX U
cnade EquHoro rocyiapcTBEeHHOTO SK3aMeHa 1o HH(POPMATHKE.

[TocnenoBatenbHOCTh M3YUYEHUS TEM B MpeAeNiax OJHOTO rojia O0ydeHHUs
MOXXET OBITh W3MEHEHA MO0 YCMOTPEHUIO YUWUTENs MpU MOATOTOBKE paboueit
IPOrpaMMbl U MOYPOUYHOTO IJIAHUPOBAHMUSL.

OO61iee 4uciIO YacoB, PEKOMEHOBAHHBIX I U3Y4YCHUS UHPOPMATUKH —
272 gaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 vacoB
(4 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Mudposast rpaMOTHOCTD

TpeOoBaHus TEXHUKM O€30MACHOCTM W THUTHEHBl TMpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[IpuHuunel  paboThl  KOMIIBIOTEPOB U KOMIIBIOTEPHBIX  CHCTEM.
Apxurektypa (on Heiimana. ABTOMaTHYECKOE BBIMIOJHEHUE MPOTPAMMBI
npoueccopoM. OnepatuBHasi, MOCTOSIHHAS U JOJTOBpeMeHHas namsitb. OOMeH
JAHHBIMA C MOMOILIb0 MUH. KOHTposiepbl BHEMIHUX YCTpOMCTB. lIpsimoit
JOCTYT K MTaMsITH.

OCHOBHBIE ~ TEHACHIIMU  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapautenbHbIe BBIUKCIICHUS. MHorormpoueccopHbie CUCTEMBI.
CynepkoMmmbroTepsl. Pactipenenénnbie BEIYMCTUTENbHBIE CUCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MoOuibHbIe 1UGPOBBIE YCTPOHCTBA U HUX pPOJb B
KOMMYHHUKALIUSAX. BcerpoenHnsie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6otuzupoBaHHbIe TPOU3BOICTBA.

[IporpammHoe oOecriedyeHUE KOMITBIOTEPOB W KOMITBIOTEPHBIX CHCTEM.
Bunel nporpammuoro obecriedueHus W uX HazHauyeHue. (OcoOeHHOCTH
nporpaMMHOro  obecrneueHuss MOOWIBHBIX  ycTpoicTB.  [lapamienbHoe
nporpammupoBanue. CucteMHoe nporpaMMmHoe oOecrieueHue. OneparioHHbIe
cucTeMbl. YTWINTHL. [lpaiiBepbl ycTpoucTB. MHCTausIuuUs M JCUHCTAJUIALMS
IPOrpaMMHOTO O0OeCTIeYeHUSI.

daitnoBbie cucTeMbl. [IpUHIUIIBI pa3MelleHuss 1 UMEHOBaHUs (ailyioB B
nonroBpeMeHHon namsaty. [llabmons! 11t onucanus rpymi (aisos.

[IporpamMmmuoe obecrieueHue. JInuensupoBaHue IPOrpPamMMHOTO
obecnieueHuss ©u I1UMPpPoBBEIX pecypcoB. IlpompumerapHoe u  cBOOOgHOE
IPOrpaMMHOE oOecrieueHue. Kommepueckoe u HEKOMMEPUYECKOE

UCIIOJIb30BaHUE TIPOTPAaMMHOTO oOOecleuyeHHs] HW  HH(PPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh,  YCTaHAaBJIMBaeMasi  3aKOHOAATEILCTBOM  Poccuiickoii
®denepanyu 3a HEMPABOMEPHOE MCTOIB30BAHUE MMPOTPAMMHOTO OOECTICYEHUS U
I (PPOBBIX PECYPCOB.

[IpuHIUTIBI TIOCTPOEHUS W amnmapaTHble KOMIOHEHTHl KOMITbIOTEPHBIX
cereil. CereBble mpoTokoiibl. Ceth MHTEpHET. Anpecauust B cetu MHTEpHET.
[Tpotokomnsl creka TCP/IP. Cucrema TOMEHHBIX HMEH.

Paznenenue IP-cetn Ha moncetn ¢ momomibio Macok nojceteit. CeTeBoe
agMuHuUCTpupoBanue. [lodydeHne  MaHHBIX O  CETEBBIX  HACTPOMKaX
komnbrloTepa. IIpoBepka Hamuuusi cBsi3u C  y3ia0oMm cetd. OnpexaesneHue
MapIipyTa JIBIKCHHSI TAKETOB.

Buner  nestensHoct B cetu  MutepHer. CepBuchl MHTepHeTa.
['eoundopManiioHHbIe CHUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI  PEATLHOTO
BpEeMEHU (HampuMep, JIOKalusg MOOWUIBHBIX TENePOHOB, OIpEICICHHE
3arpy’>KeHHOCTH  aBTOMArucTpaieil), HMHTEPHET-TOProBis, OpPOHUPOBAHUE
OMJIETOB ¥ TOCTUHMII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U yCiIyru. ColMAIbHBIE CETH —
OpraHu3alys KOJIJIEKTUBHOTO B3aUMOJICHCTBUSA U oOMeHa maHHbIMU. CeTeBoi
ATUKET: MpaBwia MOBEJACHUsI B kubeprpoctpanctse. [Ipobrema moaMHHOCTH
norydeHHoi uaopmaiuu. OTKpEIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE U PKOHOMHUYECKUE YTrpO3bl, CBSA3aHHBIE C HCIOJIb30BAHUEM
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoyoruid.  OOmmume  mpoOiaembl



3aIUThl UHPOpMauu U UHPOPMAIIMOHHON Oe3omacHocTu. CpelcTBa 3alluThl
uH(pOpPMAaIIUU B KOMIBIOTEPAX, KOMIBIOTEPHBIX CETSIX U aBTOMATHU3UPOBAHHBIX
uH(popMaIMOHHBIX cucTeMax. [IpaBoBoe oOecrneueHue HMHPOPMALUOHHOM
0€30MacHOCTH.

[IpenoTBpaiieHue  HECAaHKIIMOHUPOBAHHOTO  JIOCTYNMa K  JIMYHOM
KOH(MUJIEHIIMATbHOM ~ MHpOpMalMM,  XpaHALEHCs HAa  MEpPCOHAIBLHOM
KOMITbIOTEpE, MOOWIBHBIX  yCTpoilcTBaXx. BpemoHocHoe mnporpamMmmHoe
obecriedyeHUEe M CIOCOOBI OOpHOBI C HHM. AHTHUBHUPYCHBIE MPOIPAMMEBI.
Opranuzamnusi JU4YHOTO apxuBa wuHbopmanuu. Pe3epBHOEe KomMpoBaHUE.
[TaposibHas 3ammTa apxuBa.

[udpoBanue maHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC IMIUQPHI.
[udper npoctoit 3amensl. I[ludp ILlezapsa. [ludp Buxenepa. Anroputm
mdpoBanus RSA.

Teoperuueckne 0CHOBbI HHPOPMATUKH

Nudopmanus, nanHsie u 3HaHus. MHPOpMalMOHHBIE MPOIECCH B
IpUPOJIE, TEXHUKE U 00IIIECTBE.

HemnpepoiBHBIE M AUCKPETHBIE BEIWYHMHBI M CUTHaIBL. HeoOxoammocTh
JTUCKpeTU3aluu MHGOPMAIINK, MPEeTHAZHAYCHHON JIJIi XpaHEeHUs], Mepefadyu U
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBonuHOe KoaupoBaHWE. PaBHOMEpHbIE U HEPABHOMEPHBIE KOJIBI.
JlexoaupoBaHue cooOIIEHUH, 3aMMCAHHBIX C TTOMOIILI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. I[locTtpoeHne OAHO3HAYHO NEKOAUPYEMBIX KOZOB C ITOMOIIBIO
nepeBa. EquHuiel namMepenus konudectBa uHGopmaruu. AnhaBUTHBIN MTOX0]T
K OIICHKE KOJIMYeCTBa MH(MOPMAIIHH.

Cucrembl cuucnenusi. Pa3zBépHyTas 3amuch LENbIX U APOOHBIX YUCET B
NO3UIIMOHHOW cucTteMe cuucieHus. CBOICTBA MO3UIMOHHOW 3alUCU YHCIIA:
KOJIMYECTBO MHU(pP B 3alUCH, NPHU3HAK JCJIMMOCTA 4YHCIAa HAa OCHOBaHUE
CUCTEMBbI CUUCIICHHS. AJITOPUTM TEPEBO/JIA IIEJIOr0 YKciia U3 P-WYHOM CHCTEMBbI
CUHCJICHUS B JIECATUYHYIO. AJITOPUTM TepeBOAa KOHEUHOW P-u4HON apobu B
JECATUYHYI0. AJTOPUTM TMEpeBOJa IEJIOT0 YWCiIa W3 JeCATUYHON CHUCTEMBbI
curcienus B P-uunyro. [lepeBoa KOHEUHOU necsaTUYHOM ApoOu B P-uunyro.
JIBon4Hasi, BOCbMEpUYHasl U IMIECTHAIIATEPUYHAs] CUCTEMbl CUMUCIICHUS, CBA3b
MEXAYy HHUMH. ApudMeTuyeckue ormepanud B TO3UIIMOHHBIX CHUCTEMax
cuMclieHus. TpouyHas ypaBHOBEIICHHAas CHCTeMa CUHCIeHUsA. JIBOMYHO-
JIECATUYHAS] CUCTEMA CUUCIICHUSI.

KomupoBanune tekctoB. Komupoka ASCIl. OnHoGaiiTHBIE KOAMPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenune nHPOpMaIuOHHOTO
00BbEMa TEKCTOBBIX COOOIIICHUM.

KomupoBanne wu3obOpaxenuit. OreHka WHOOPMAIMOHHOTO 00bEMaA
rpaguUecKuX JaHHBIX TMPU 3aJJaHHBIX Pa3pelICHHH W TIyOWHE KOJIWPOBAHUS
nBera. [[BetoBbie Monenu. BekropHoe xoaupoBanue. @opMatsl rpadudecKux
daiinos. Tpéxmepnas rpaduka. OpaxraabHas rpaduka.

KomupoBanme 3Byka. OreHka HMHPOPMAIMOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX TIPH 3aJaHHBIX YaCTOTE AUCKPETU3AINU U PA3PSAHOCTA KOJUPOBAHUS.

Anrebpa noruku. [lonsarre BbICKa3biBaHMs. BbICKa3bIBaTeIbHBIE (DOPMBI
(npenukatsl). KBaHTOPBI CyI1€eCTBOBAHUS M BCEOOIITHOCTH.

Jlornyeckue omneparuu. Tabmuibl UICTUHHOCTH. JIOTHYEeCKUE BBIPAKECHHUS.
Jlornyeckue ToxnmecTBa. J[oka3aTeNbCTBO JIOTUYECKHUX TOXKJIECTB C IMOMOIIBIO
Ta0JIMI] UICTUHHOCTH. JIorudecKue oneparuyy 1 ornepalyy Hajl MHOKECTBAMH.

3aKoHBI anreOphl JIOTHKU. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHICCKUX
BbIpaXeHNHU. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHM.



Jlornyeckue  QyHKIMU.  3aBUCUMOCTh  KOJMYECTBA  BO3MOXKHBIX
JOTUYECKUX (YHKIMM OT KOJMYecTBAa aprymMeHToB. IlojHble cuUCTEMBbI
JOTUYECKUX (DYHKIIMM.

Kanonnueckne ¢opmbl  jormyeckux  BblpaxkeHud. CoBeplleHHbIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMAaJIbHBIE (DOPMBI, AITOPUTMBI HX
MOCTPOEHUS IO TaOIUIE HCTUHHOCTH.

Jlornueckue >JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3zpsaseiii cymmaTop. IlocTpoeHre cxem Ha JOTUYECKUX AJIEMEHTAX 10
3aIaHHOMY JIOTUYECKOMY BBIPQXKEHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHUS IIO
JIOTUYECKOMN CXEME.

[IpencraBieHne UENbIX YMCEN B MaMATH KOMIIbIOTEpa. OrpaHUYEHHOCTH
JYara3oHa 4YHCell MPU OrpaHWYEHHUHM KOoJIn4uecTBa pa3psanoB. llepenonnenue
pa3psaHON ceTKu. be33HakoBble W 3HAKOBBIC JIaHHbIC. 3HAKOBBIA OWT.
JIBOMYHBIN AOTOTHUTEIbHBINA KOJI OTPUIATEIbHBIX YHUCEIL.

[TobutoBble NOTHUYECKHE omnepanuu. Jlormueckuii, apupMeTHYeCKUud u
nukianyeckuid  capuru. [lludpoBanne ¢ MOMONIBIO MOOUTOBOW ONEpaIUU
«uckirovarotee M.

[IpencraBiieHre BEIIECTBEHHBIX YMCEI B MAMSITH KOMIBIOTEPA. 3HAYAIIas
4yacTb M TMOpPANOK uucia. JluamazoH 3HAYEHHWW BELIECTBEHHBIX YHUCEIL.
[IpoOnemMbl XpaHEHHUs BEHICCTBEHHBIX YHCEN, CBS3aHHBIE C OTPAaHUYCHUEM
KOJINYECTBA Pa3psA0B. BbINOIHEHME olepaluil C BELIECTBEHHBIMU YHWCIIAMM,
HAKOIJICHUE OLTUOOK MPU BHIYUCICHUSIX.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

Omnpenenenre BO3MOXKHBIX PE3yIbTaTOB pabOThI MPOCTEHUIIINX AITOPUTMOB
yIPaBJIEHUS UCHOJHUTEISIMU U BBIYUCIUTEIBHBIX alrOpUTMOB. OmnpeneneHue
UCXOJHBIX J@HHBIX, MPU KOTOPHIX AQJITOPUTM MOXKET JaTh TpeOyeMblit
pe3yJIbTAT.

Dtanbl pelieHus 3afa4 Ha KommbroTepe. MHCTpyMEHTalbHbIE CPENICTBA!
TPAHCISTOP, OTIAAYUK, NPOGUIMPOBIIMK. KOMOUISAIMS U UHTEpHpETAIs
nporpaMm. BupTyasibHble MallIMHBI.

WNurerpupoBanHas cpenga pa3paboTku. MeToasl OTIaAKH POrpamM.
Hcnonp3oBanne TpaccupoBOYHBIX Tabmuil. Otmamounsiii BbiBoA. [lomaroBoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUYKM ocTaHOBa. [ [pocMOTp 3HAYEHHI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX:
LEJIOYMCIICHHBIE, BEIIECTBEHHBIEC, CHUMBOJIbHBIE, JIOTUYECKHE. BeTBiieHus.
Cnoxnsie ycnmoBusi. Iukael ¢ ycrmoBueM. IlMKIBI 1O  MEPEMEHHOIA.
B3anmo3aMeHsIeMOCTh  Pa3IMYHBIX BUAOB LHKJIOB. VIHBapuaHT UHKIA.
CocraBieHue IUKIA C UCIOJIb30BAaHUEM 3apaHee ONpe/IeIEHHON0 MHBApUAHTA
LHKJIA.

JlokymeHTHpoBanue  mporpamMm.  lcronp3oBaHME ~— KOMMEHTapHEB.
[ToaroroBka onucanusi IpOrpaMMbl U MHCTPYKIIMU JJIsI OJIb30BATEISI.

AnropuTMbl  00paOOTKM  HATypalbHBIX  YWCEJ, 3alUCaHHBIX B
MO3UIIMOHHBIX CUCTEMaX CUYHCIICHMsS: pa3OMeHre 3alliCy YKClia Ha OTAEIbHbIE
mudpel, HAXOXKIACHUE CYMMBI U Tpou3BeneHUs 1P, HAXOKICHUE
MaKCUMaIbHOU (MUHUMAJILHOM ) U PHIL.

Haxoxnenme Bcex mOpoCTBIX 4YKWCEN B 3aJaHHOM  JIMAIla3oHE.
[IpeacraBnenne umcna B BujaEe HaOOpa MPOCTHIX COMHOXXHTENICH. AJITOPUTM
OBICTPOTO BO3BEICHUS B CTCTICHbD.

OO0paboTka maHHBIX, XpaHAMUXCS B (aimax. TeKkCTOBbIE W JBOWYHBIC
¢aitnpl. DaitnoBeie nepeMeHHble ((aiioBbie ykazarenu). UteHue u3 Qaiina.
3anuck B (hai.



Pa3buenne 3amaun Ha mnonzamauu. lloamporpammel (mpoueaypbl |
dbynknun). Pekypcus. PexypcuBHble 00BeKkThI ((ppaxrtansl). PexypcuBHbIe
npouenypsl U GyHKuuu. Mcronb3oBaHue cTeka Jijisi OpraHu3alii peKypPCUBHBIX
BBI30BOB.

Hcnonb3oBanne craHgapTHOW OMOJMOTEKH sI3bIKa MPOTPaMMHUPOBAHMUS.
[ToaxmtoueHue OUOTUMOTEK MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTEICH.
MonayibHBIN PUHIUI TOCTPOEHHUS IPOTPaAMM.

UYucnennbie Metonbl. ToyHOoe U MNPUONMKEHHOE pEIICHUS 3a/layu.
UuclieHHbIE METOJbl pEIICHHUs] ypaBHEHUW: MeToJ mepedopa, METO/
MOJIOBUHHOTO  jenieHus. [IpuOnvmk€HHOE  BBIYUCICHHE JUIMH  KPUBBIX.
Boruucnenune miomaneil Guryp ¢ MOMOIIBIO YHCICHHBIX METOJOB (METOJ
OpsIMOYTOJIbHUKOB, MeToJ; Tpaneuuii). Ilouck wmakcumyma (MUHUMYyMa)
GYHKIUY OJHON TTEPEMEHHON METOIOM MOJIOBUHHOTO JIEJICHUS.

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (YHKIHMHM  s3bIKA
IpPOrpaMMHUpPOBAaHMST  JJiE  OOpabOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSIBICHUN CHMBOJIA B
CTpOKe, pa30ueHue CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, TOUCK
NOJACTPOKH BHYTPH JTAHHOW CTPOKH, 3aME€HA HAWJAEHHON MOJACTPOKHU Ha JIPYTYIO
cTpoky. ['eHepaiusi Bcex CIOB B HEKOTOPOM aidaBUTE, YAOBIECTBOPSIOIINX
3aJlaHHbIM orpanuueHusiM. [IpeoOpa3oBaHue 4uciia B CUMBOJBHYIO CTPOKY M
o0OpatHo.

MaccuBbl U TOCJIEIOBATENLHOCTH 4YHceNl. Bbruncienue 0000MIEHHBIX
XapaKTepUCTHK SJIEMEHTOB MAacCHBa WM YHCJIOBOM MOCIEA0BATEIBHOCTH
(cyMMBbl, TpPOU3BEICHUS, CpPEIHEr0 apu(PMEeTHUYEeCKOro, MHHUMAJIBHOTO H
MAaKCUMAJIbHOTO 3JIEMEHTOB, KOJMYECTBA DJEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 33JJTaHHOTO 3HAYEHHSI B MAaCCHUBE.

CopTupoBka OJHOMEpPHOro MaccuBa. IIpocTeie METOIbI COPTHUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpA, COpPTUpOBKAa BcTaBKamu). CopTHpOBKa
ciusinueM. beicTpas coptupoBka MaccuBa (anroputM QuickSort). JIBonuHbIi
MOMCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJITOPUTMBI OOpPaOOTKH JABYMEPHBIX
MAacCHBOB: 3allOJIHEHUE ABYMEPHOTO YHUCJIOBOTO MacCHBa IO 3aJIaHHBIM
npaBUJiaM, MOUCK 3JIEMEHTAa B JIBYMEPHOM MAcCHBE, BBIYUCJIEHHUE MaKCUMyMa
(MUHHMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MacCUBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB IByMEPHOT'O MacCHBa.

NudopmanuoHHbIe TEXHOJIOTHU

TexcroBerit nporeccop. PepaktupoBanue u dpopmartupoBanue. [IpoBepka
opdorpadum u rpammaruku. CpeacTBa MoMcKa U aBTO3aMEHBI B TEKCTOBOM
nponeccope. HMcnonb3zoBanue ctuieil. CTPyKTYpUPOBAaHHBIE TEKCTOBBIE
nokymeHThl. CHOCkM, oryaBiieHne. KosuiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHcTpyMEeHTBI pEIieH3UpOBaHUSI B TEKCTOBBIX mporeccopax. (OOavHbie
cepBucsl. Jlemosas nmepenucka. Pedepar. [IpaBuna nutupoBaHusi ICTOYHUKOB H
oopmienus: oubdauorpaduyeckux cchbiiok. OGopMieHne CIUCKa JIUTEPATYPHI.
3HAKOMCTBO C KOMIIbIOTEPHOM BEPCTKOM TeKcTa. TexHHueckrue cpeAcTBa BBOJIa
TekcTa. Crnenualn3upoBaHHbIE CPEACTBA PEAAKTUPOBAHMS MaTEMAaTHUYECKUX
TEKCTOB.

AHanu3 gaHHbIX. OCHOBHBIE 33J]Ja4M aHAJIU3a JIaHHBIX: IPOTHO3UPOBAHUE,
Kinaccuukanuys, Kiactepusaius, aHanu3 oTkioHeHui. [lociemoBarenbHOCTH
pEIIeHUS 3a/1au aHaJu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUMCTKA U OIICHKA
KadyecTBa JaHHBIX, BBIOOP W/WIW TOCTPOCHHE MOJACIH, NPeoOpa3oBaHUE
JAHHBIX, BU3yallM3allisl JTaHHBIX, UHTEpPIpeTalus pe3yiabraroB. [IporpamMmmusbie



CpelIcTBa M WHTEPHET-CEPBHCHI IS OOpaOOTKHM M TPEJCTABICHUS IaHHBIX.
bonwmme nanapie. MammHaHOE 00y4eHHUE. VIHTEIICKTyanbHBIA aHATU3 JaHHBIX.

AHau3 TaHHBIX C ITOMOIIBIO JICKTPOHHBIX Ta0JIMI. BeIunciaeHue cyMMBl,
cpenHero  apudMeTHYecKkoro, HamOobIIero (HaWMMEHBIIECTO) 3HAYCHHS
nuanaszoHa. Beraucienue kodd@uIueHTa KOppeIslud JIBYX PSAAOB JTaHHBIX.
[TocTpoeHre cTOIOYATHIX, JIMHEWYATHIX M KPYTOBBIX auarpamm. lloctpoeHue
rpadukoB  ¢yHKumid. Ilombop  IWMHMM — TpeHaa,  peIICHHE  3ajaa4
IIPOTHO3UPOBAHMUS.

YuclieHHOe pelleHne YpaBHCHHH ¢ IIOMOINBIO IMOA0Opa mapaMmerpa.
Ontumuzanusi Kak IOMCK HAWJIy4Illero pelieHHus B 3aJaHHBIX YCJIOBHSX.
LleneBass (yHkIusA, orpanudeHus. JlokadbHbIE W TJI00ATBHBIA MHHHMYMBI
IeIeBOM (PYHKIMU. PerieHue 3amad ONTUMHU3AIMH C MOMOIIBIO AJIEKTPOHHBIX
TaOJIHII.

11 KITACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue Mmoaxoabl K OIIEHKE KojiudecTBa WHGOpMAIMHU. 3aKOH
agnutuBHoCcTU MHMOopMmaruu. Gopmyna Xaptiau. Mabopmaiys U BEpOSTHOCTb.
®opmyna llleHHoHa.

Anroputmel cxatusi gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJNTOpUTMBI CKATUS AAHHBIX C MOTEPAMHU. Y MEHBILICHHE
rIIyOuHBI KoJupoBaHusi 1BeTa. OCHOBHBIE ujaen airoputMoB cxkatusi JPEG,
MP3

CkopocTh Tmepenayu JIaHHbIX. 3aBHCUMOCTb BPEMEHHM IME€peayud  OT
UH(GOPMAITMOHHOTO 00BhEMA TAHHBIX M XapaKTEPUCTUK KaHala CBs3U. [IpuunHsb
BO3HUKHOBEHUSI OIMMUOOK TIpU mepenade JAaHHbIX. KoJbl, MO3BOJIAIONINE
oOHapy>XUBaTh W WCIPABISATH ONIMOKH, BOSHUKAIOIIWE MPHU TMepeaade JTaHHbIX.
Paccrosiune Xommuura. KonmupoBanue ¢ moBTOpeHnemM OutoB. Komabl
X3MMHUHTA.

Cucrtembl. KoMIOHEHTHI cHCTEMBI U WX B3aumoneicTBue. CHCTEMHBIN
s dext. Yrnpasienue kak nHGOpMaAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u mogenupoBanue. Lens mogenupoBanusa. COOTBETCTBHE MOJIENU
MOJICIUPYeMOMY  OOBEKTYy  WJIM  TpoOIecCy, IeId  MOJIECITUPOBAHHUS.
dopmanu3zanus IPUKIATHbIX 3a7a4.

[IpeacraBnenune pe3yabTaTOB MOJEIUPOBAHUS B BHJIE, YIOOHOM JIJIst
BOCIIPHUATHSL 4YeloBeKOM. ['paduueckoe TmpefcTaBiIeHUE MaHHBIX (CXEMBI,
TaOJHIIBI, TPADUKH).

I'padpr. OcnoBubie moHsATHA. Buasr rpados. Omnwmcanme rtpadoB cC
MIOMONIBI0 MATPHUIl CMEKHOCTH, BECOBBIX MATpHUI], CIHUCKOB CMEXHOCTH.
Pemenne anroputMuueckuMx 3ajad, CBSI3aHHBIX C aHamu3oM rpadoB
(mocTpoeHWEe ONTHUMAIBHOTO MYTH MEXIy BepIIMHaMu rpada, OompeeicHue
KOJIMYECTBA PA3JIMYHBIX NyTel MEXIy BepIIMHAMU OPUEHTUPOBAHHOTO
aIUKJIMYecKoro rpada).

HepeBbs. bunaproe nepeBo. JlepeBbs moucka. CriocoOsl 00xoaa aepena.
[IpeacraBnenne apudmMeTHUECKUX BBIpAKEHUN B BUAE AepeBa. JUCKpeTHbBIE
UTPHI IBYX UTPOKOB C mojHo mHpopmarmeit. [loctpoenune nepesa mepedbopa
BapUAHTOB, OMHCAHUE CTPATETUU WIPhI B TaOnuuHON (popme. Boiurpoliiiabie u
MPOUTPHINTHBIE NO3UIIUH. BBIMTPEINITHBIE CTPATETUH.

CpenctBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHI MAIIMHHOTO MEPEBOjIa U
pacrnio3HaBaHusi ycTHOM peun. KorautuBHble cepBuCH. WneHTHQuUKanus u



MOMCK M300pakeHuM, pacrno3HaBaHue Jmil. CamMooOydyarolmuecs CHUCTEMBI.
NckyccTBeHHBINM MHTEIJIEKT B KOMITBIOTEPHBIX Urpax. Mcrnons3oBaHue METOI0B
UCKYCCTBEHHOIO UHTEJJIEKTa B OOywarolmux cucremax. Vcnonb3oBaHue
METOJIOB MCKYCCTBEHHOTO HWHTEJUIEKTa B poOOTOTeXHHMKE. MHTEpHET Beuiei.
[lepcniekTuBBl ~ pa3BUTHUSI  KOMIBIOTEPHBIX  MHTEIJICKTYalIbHBIX  CHUCTEM.
Heviponnsie cetn.

AJITOPUTMBI U IPOrPAMMHUPOBAHUE

QdopManuzanus MOHATUA — anroputma. Mammnaa TelopuHra Kak
YHUBEpCajbHas MOAENb BeruncieHu. Tesuc Uépua—TrropuHra.

Or11ieHKa CJIOKHOCTH BRIUMCIICHUIN. Bpems paGoThl U 00BEM HCTIOJIB3yeMOM
naMsATd, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKOM CII0KHOCTU QJITOPUTMOB. AJTOPUTMBI  TOJMHOMHUATBHON
cnoxuocTt. IlepebopHbie anroputmbl. [IpuMepsl pa3IMYHBIX aAJITOPUTMOB
pEIIeHUs OJTHOM 3a7]a4K, KOTOPbIE UMEIOT PA3JINYHYIO CIIOAKHOCTbD.

[Touck mpocThIX YHCEN B 3aJaHHOM JHarna3oHEe C MOMOIIBI0 aJIrOpUTMa
«pemieto DparocheHar.

MHuoropa3psaHbie Leble Yucia, 3a1a4d JUIMHHON apu(METUKH.

CnoBapu (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKEeHMsI). XOII-TAOJIHUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JUIS 3aJJaHHOTO TEKCTA.

Crexu. AHanu3 TpaBUIBHOCTH CKOOOYHOrO BBIpaXEHUs. Bprumcienue
apu(pMETUIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN dopme.

Ouepenu. Mcniosb3oBanue ouepeau Il BpEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHre MUHUMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHUpPOBAaHHOTO rpacda. KomnyecTBo pazmudHbIX
nyTe MEXJIy BEpIIMHAMH OPHUEHTHUPOBAHHOTO allMKJIMYECKOro rpada.
Anroput™ JleMKCTpHI.

HepeBbsi. Peanuzanmst nepeBa ¢ TMOMOIIBIO CCBUIOYHBIX CTPYKTYD.
JlBonunble (OmHapHbie) gAepeBbsi. I[locTpoenue gepeBa mAyig  3aJaHHOTO
apu(pMETHYECKOTO BbIpaKeHMs. PexypcuBHBIE anropuTMbl 00X0Ja JepeBa.
Hcnonp3oBanue cTeka u odepeu i 00Xoa iepena.

JluHaMu4eckoe TMporpaMMUPOBaHME KaK METOJA peIIeHUs 3a7ad C
COXpaHEHUEM MPOMEKYTOUHBIX PE3YJIbTATOB. 3a/layH, PEIIaeMble C TTOMOIIBIO
JTUHAMUYECKOTO MPOrPaMMHPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (YHKIUH,
MoJICY€T KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONITHMH3AIIUH.

[Tonsitue 06 0OBEKTHO-OPHUEHTUPOBAHHOM TTpOrpaMMupoBaHuu. OOBEKTHI
u kimaccel. CBoiicTBa W MeTOABl O00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN
aHanu3. PaszpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO
noaxoaa. MHKancymsmnusi, Hacuea0BaHUE, TOTUMOP(PH3M.

Cpensl ObicTpoOil pazpabotku mporpamm. [IpoextupoBanue uHTEepdeiica
nmoyib3oBatTens. Vcmonb30BaHME TOTOBBIX YIPABISIEMBIX DIIEMEHTOB IS
IIOCTpPOCHUS HHTEp(deiica.

O630p  s3pikOB  mporpammupoBanus. [loHsatue o0  mapagurmax
MIPOTrpaMMHUPOBAHUS.

NudopmanuoHHbie TEXHOJIOTHU

OTanbl KOMIBIOTEPHO-MATEMAaTHYECKOTO MOJICTUPOBAHMS: TOCTaHOBKA
3amaud, pa3paboTka MOJEIM, TECTUPOBAHHE MOJCIH, KOMIBIOTEPHBII
AKCIIEPUMEHT, aHAIN3 PE3YJIbTaTOB MOJCITUPOBAHUSI.

Jluckperuzanusi Mpu MaTeMAaTHUYECKOM MOJEITUPOBAHUN HETIPEPHIBHBIX
mpoiieccoB. MopenupoBanue ABWXKEHUs. MoaenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaTH4ecKue MOJEIH B JKOHOMHKE. BpIYucCIHTENbHBIE
AKCIIEPUMEHTHI C MOJIEIISIMHU.



OO0paboTKa pe3ysbTaTOB IKCIEpUMEHTa. MeToJl HAMMEHBIIIUX KBaJpaToB.
OneHka 4YHUCIOBBIX MapaMeTPOB MOJETUPYEMBIX OOBEKTOB M IPOIECCOB.
BoccTranoBieHne 3aBUCUMOCTEN MO pe3yJIbTaTaM KCIIEPUMEHTA.

BepositHoctHbie  moaenu. Meroasl  Monte-Kapno. MmurtanmonHoe
MojenupoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHMUS.

Tabnuunble (pensuMOHHBIC) 0a3bl JaHHBIX. Tabnauila — MIpeacTaBiICHUE
CBeJleHHil 00 oqHOTUIHBIX 00bekTaxX. [loie, 3anucek. Kimrou tabaunel. Padora ¢
roToBOM 0a30i JaHHBIX. 3amojHeHue 0a3bl JaHHBIX. [loMCk, copTHpOBKa U
buabTpanys JaHHBIX. 3aMpOCkl HAa BEIOOPKY JaHHBIX. 3alPOCHI C MapaMeTpamH.
Brrunciisemsbie noJis B 3arpocax.

MHuororabnuunble 0a3bl JaHHBIX. THUIBI CBS3€d MEXIy TaOIUIlaMu.
Buemnnii kmou. llenoctHocTh 0a3bl HaHHBIX. 3alpochl K MHOTOTa0JIMYHBIM
0a3aM JaHHBIX.

Nurepuer-npuinoxenus. [IoHsaTHE O CEepBEpPHOM M KIMEHTCKOM YaCTAX
caira. TexHONOTHUs «KIHUEHT — CepBeEpP», €€ HOCTOMHCTBA U HEINOCTATKH.
OcHoBol si3pika HTML u xackaaabix Tabmun ctuneit (CSS). Cuenapuu Ha
si3bike JavaScript. @opMbl Ha BeO-CTpaHHUIIE.

Pa3menienue BeO-caiiToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBoa n3o00paxeHuit ¢ HCMOIB30BAHUEM PA3IUYHBIX TU(POBBIX YCTPOUCTB
(mmdpoBbIX GoToanmapaToB U MUKPOCKOIOB, BUICOKAMEDP, CKAHEPOB U JPYTUX
ycrpoiictB).  I'padmueckuit  pemakrop.  Paspemenune.  KaapupoBanue.
Ucnpasnenue nepcnexktuBbl. ['ncrorpamma. Koppekuus ypoBHEH, KOppEeKUIHUs
nBera. (OOecrBeunBaHME [BETHBIX U300pakeHuil. Perymsb. Pabora ¢
obOnacTsiMu. OUIBTPHI.

MHuorocnoiiabie n3o0pakenus. TexcroBeie ciou. Macka cios. Kananbl.
Coxpanenue BbiielieHHON oOmactu. [loaroroBka wiutrocTparuii st BeO-
calToB. AHUMUPOBAHHbBIC U300PAKECHUS.

Bekropnast rpaduka. IlpumutuBbl. M3MeHeHue mopska 3SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussie. @opmaTbl BEKTOPHBIX
PUCYHKOB. Hcnons3oBaHue KOHTYPOB. Bekropuzanus pacTpOBbIX
U300paKEeHUHN.

[IpyHIMOBI TOCTPOEHUS U PENAKTUPOBAHUA TPEXMEPHBIX MOJIEIIEH.
Cetounbie Moaenu. Marepuanbl. MoaeIUMpOBaHUE HCTOYHHKOB OCBEILICHHS.
Kamepsl. AgautuBabie TexHonoruu (3D-npuntepsi). [lonsitue o BUpTyanbHOM
peanbHOCTU 151 JOITOJTHEHHOU PEATIBHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI QCBOEHHUSA IIPOI'PAMMDBI 110
NHOOPMATUKE  (VIJIYBJIEHHBIM YPOBEHb) HA  VYPOBHE
CPEJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh W  CIOCOOHOCTH
00y4Jarommxcsi pyKOBOJICTBOBAaTbCS C(HOPMUPOBAHHONM BHYTPEHHEM MO3UIIHMCH
JUYHOCTH, CHCTEMOM IICHHOCTHBIX OpHEHTAIUH, IO3UTHBHBIX BHYTPEHHUX
yOeXJICHUH, COOTBETCTBYIOIIMX TPATUIUOHHBIM IEHHOCTSM POCCHUHCKOTO
00111ecTBa, paCIIMPEHHUE )KU3HEHHOTO OMBITA U OIBITA JAEATCIBHOCTH B MPOLIECCe
peanu3anuy  CpeIcTBaMU y4eOHOro IMpeaMeTa OCHOBHBIX —HaIlpaBJICHUN
BOCITUTATEIILHOM JICSITEIHHOCTH.

B pesynpraTe n3ydeHus HWHPOPMATHKM Ha YpPOBHE CPEIHETO OOIIEro
obpazoBaHus y oOyuwarwrmierocs OyayT  cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIE PE3YJIbTaThI:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX TpaB M O0OSI3aHHOCTEH, YBa)KCHHE
3aKOHa H  IPaBOIOPSAAKA,  COOJIOJCHHE  OCHOBOIIOJIATAIOIIUX  HOPM
“H()OPMAIIMOHHOTO TIpaBa ¥ MHPOPMAITMOHHOM 6€301TaCHOCTH;

TOTOBHOCTh IIPOTHUBOCTOSITH HJICOJOTHM SKCTPEMH3MA, HAIIMOHAJIN3MA,
KceHO(OOHH, TUCKPUMHUHAIIMK 110 COIMAIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAIlMOHAJIbHBIM MPHU3HAKaM B BUPTYaJbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIICHUE K HCTOPUYCCKOMY HACIEIUI0, TOCTHKEHUSIM
Poccum B Hayke, HCKyCCTBE, TEXHOJIOTHSAX, IIOHHUMaHUE 3HAYCHUS
nH(pOpPMATHKN KaK HaAyKH B KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CITIOCOOHOCTh OIICHUBATh CHUTYAIlUIO W NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
ceru MHTepHerT;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAas JCTETUKY HAYyYHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CITIOCOOHOCTh BOCIIPHHHUMATH Pa3lIMYHbIC BHJIBI HUCKYCCTBA, B TOM YHCJIC
OCHOBAHHOT'O Ha MCIOJIb30BaHUH MH()OPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3nvecKoro BOCIUTAHMUSA:

c(hOpPMHUPOBAHHOCTh  3JIOPOBOTO HM  O€30IMacHOro o0Opas3a  JKHU3HHU,
OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 3/I0POBbIO, B TOM YHCJE 3a CUET
coOroieHus TpeOOBaHU 0e30macHoOI IKCILUTyaTaIiH CpEICTB
MH(DOPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTH;

6) Tpy10BOr0 BOCIIUTAHUS:

FOTOBHOCTh K AKTUBHOM JESITEIBbHOCTH TEXHOJOTMYECKOW M COLMAIbHOMN
HaITPaBJIICHHOCTH, CIIOCOOHOCTH UHUIIMUPOBATD, IJIAaHUPOBATH "
CaMOCTOSITEIIEHO BBITIONHATH TAKYIO JIE€ATEILHOCTD;

HHTEpec K cdepaM MNpodecCHOHAIBHON NESATSILHOCTH, CBS3aHHBIM C
MH(POPMATUKON, MPOrpaMMHUPOBAHHEM M HWH(POPMAITMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHMIKEHUSX HAYKH MH(POPMATUKH U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymieil mpodeccun u
peann30BhIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;



TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHUI0 U CamMOOOpa30BaHUIO Ha
POTSHKECHUU BCEH KU3HU,

7) 3K0JIOrH4e€CKOro BOCIUTAHUS

OCO3HaHME TJI00ATBPHOTO XapakTepa HKOJOTHUUYECKUX MPOoOJeM U MyTel ux
pelieHus, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH HWH(OPMAIIMOHHO-
KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, JOCTIKCHHUSM HAy4YHO-TEXHHMYECKOTO IIporpecca u
OOIIIECTBEHHOM TMPAKTUKH, 3a CYET MMOHUMaHUSA POJd HHPOPMAIMOHHBIX
pecypcoB, MH(POPMAIIMOHHBIX IMPOIECCOB U MHMOOPMAIIMOHHBIX TEXHOJIOTHH B
yCJIOBUSAX IM(PpoOBOM TpaHchopmarui MHOTHUX cdep KU3HH COBPEMEHHOTO
00111eCTBa;

OCO3HaHHWE IIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATEILCKYIO JICSITEILHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

B nporecce 10CTH EHNS TUYHOCTHBIX PE3YJbTATOB OCBOCHHUS TPOTPAMMBI
no HHpOpMATHKE Yy OOYYaIOIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
UHTEJUICKT, MPeIoIararonuii copMupoBaHHOCTE:

CaMOpETYJIMPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJACHHE, CIIOCOOHOCTh aJaNTHPOBAThCA K
OMOIIMOHAJILHBIM HM3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIOUYAIOIIECH CTPEMIJICHUE K JOCTHXKECHUIO 1IEJIH
U yCIIeXy, ONITUMHU3M, HHUIITMATUBHOCTh, YMEHHUE JECHCTBOBATh, UCXOS U3 CBOMX
BO3MO>KHOCTEH;

SMIIATHH, BKJIIOYAIONIEH CIOCOOHOCThL IOHHMMAaTh 3MOIMOHAJIBHOE
COCTOSIHME JPyTHX, YUYUTBIBATH €ro MpPH OCYIIECTBICHUM KOMMYHUKAIIHH,
CITOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COITMAJILHBIX ~ HABBIKOB, BKJIIOYAIOIIMX  CIOCOOHOCTH  BBICTPAaMBATh
OTHOIIICHUS C APYTUMH JTFOJIbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3peliaTh
KOH(ITUKTHI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe usydeHus mHOOpPMATUKU HAa YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanusi y oOyuatomerocsi OyayT chOpPMHPOBAHBI METaNpeIMETHBIC
Pe3yNbTaThl, OTPAXKEHHBIC B YHUBEPCAIBHBIX YUCOHBIX IEUCTBUSIX, a HMEHHO —
MMO3HABATENIbHBIE YHUBEpPCabHbIE Y4eOHBIC MEUCTBUS, KOMMYHHUKATUBHBIC
YHUBEpCaIbHbIC y4eOHBIC NEWCTBUSI, PETYISTUBHBIE YHUBEpPCAIbHbIC yUeOHbBIS
JIEHUCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

1) 6a30BbIe JIOTHYECKHE IEHCTBUA:

CaMOCTOSTENbHO  (opMyNIUpoBaTh H  aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIA MPHU3HAK WM OCHOBAHMS IS CPABHEHUS,
kinaccudukanuu u 00001IeHUS;

ONpPENEIIATh LENIN ACSITEIbHOCTH, 3a/laBaTh MapaMETpbl U KPUTEPUU HX
JOCTUKEHUS,

BBIABJISIT 3aKOHOMEPHOCTM H MPOTUBOPEUYUSI B PpaccMaTPUBAEMbBIX
SIBJICHUSX;



pa3pabaThiBaTh TUTaH PEIICHHsSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3yIbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBIMONHITH pPabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE JeiiCTBUA:

BJAaJeTh  HaBBIKAMH  Y4€OHO-MCCIENOBATENbCKOM W TPOCKTHOU
JCSATCNIBHOCTH, HAaBBIKAMH  pa3pelieHdss MNpoOJieM, CIIOCOOHOCThIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB MTO3HAHNS;

OCYIIECTBJISTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAHUS, €r0 MHTEPIIPETAIluH, MPEeoOpa30BaHUI0 U NMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyaIlUsX, B TOM YHUCJE MPU CO3JaHUU YUYEOHBIX U COIMATBHBIX
IIPOEKTOB;

dbopMHupoBaTH  HAy4YHBIM  TUN  MBIIUICHUS,  BIAJETh  HAY4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MMOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOU
NESATEIbHOCTU U KU3HEHHBIX CUTYAIUAX;

BBISIBIISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PEeIICHUs, HAXOJUTh apTyMEHTHI IS JOKa3aTelIbCTBa
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBAaTh TIOJNYYECHHbIE B XOJI€ pEIICHHs 3aJa4dl pPe3yJbTaThl,
KPUTUYECKHA OIEHHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBJISATH IEJICHANPABICHHBIN MTOUCK MEePEeHOCca CPEJICTB U CIIOCOO0B
JENCTBUA B MPOGECCHOHANBHYIO CPEY;

yMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUUYECKYIO 00JIacTH
KU3ZHENICATECIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TIOIXO/IbI U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pa6ora c ungopmanmeii:

BJIQJICTh HABbIKAMU TOJy4YeHUS HHPOPMAIMK M3 HCTOYHHKOB Pa3HbIX
TUTIOB, CAMOCTOSITEJILHO OCYIIECTBISATh TOWCK, aHAJU3, CHUCTEMAaTHU3aIUuI0 U
MHTEpIpETani0 HHHOPMAIMH PA3IMYHBIX BUOB U (OPM MPEACTABICHIUS;

co37aBaTh TEKCThl B PA3IMYHBIX (QopMarax C yd4E€TOM Ha3HAUYCHUS
uHpoOpMaIMu W 1eJIeBOM ayAUTOPUHU, BHIOMpAs ONTUMAIBHYIO (QopMy
MIPEICTABJICHUS ¥ BU3YAIH3AIUH;

OIICHUBATh JJOCTOBEPHOCTH, JISTUTUMHOCTH HH(POPMAIIHH, €€ COOTBETCTBUE
MPaBOBBIM ¥ MOPATBHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh CpeACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33Jlad ¢ COOJ0/IeHeM TpeOOBaHUN IPTOHOMHKHU, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEeHUSI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

BIIQJICTh ~ HABBIKAMH  pACIIO3HABAHUS W 3alUThl  WHGOpPMAIHH,
MH(GOPMaLIMOHHON 06€30MaCHOCTH JTUYHOCTH.



KoMMyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIe JelcCTBUS

1) oOmenmne:

OCYILIECTBIISATH KOMMYHHKAIIMU BO BCeX cepax KU3HHU;

pacrio3HaBaTh HEBEpOAJIbHBIC CpEJCTBA OOIICHUSA, MOHUMATh 3HAUCHUE
COITMAJILHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYallMd W
CcMAT4YaTh KOH(IUKTHI;

BJIQJIETh Pa3IMYHBIMA  CHOcOOaMH  OOIIEHHMS W  B3aWMOJICUCTBUSA,
apTYMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(PJIMKTHBIE CUTYaIlUH;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

IIOHUMATh U HCIIOJIL30BaTh IIPEUMYIIECTBA KOMAaHIHOM u
WHIMBHIYaJbHON PaOOTHI;

BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBHM C y4éTOM OOIIHX
MHTEPECOB U BO3MOKHOCTEHN KaX0TO YJ€HA KOJUICKTUBA;

NpUHUMATh II€Id COBMECTHOM JCSATEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJMHHUPOBATh JIEUCTBUS MO UX JOCTHKEHHUIO: COCTABIATH IJIaH JICUCTBUIA,
pacrpenensaTb pojid ¢ y4éTOM MHEHHH Y4YaCTHHKOB, OOCYXKIaTh PE3yJbTaThbl
COBMECTHOM paboThI;

OIICHHMBAaTh KAa4eCTBO CBOETO BKJIAJa M KaXJIOr0 y4acTHHKA KOMAaHIbI B
0OIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npeayiaraTh HOBBIC IIPOCKTHI, OILICHWBATh HJEHW C TO3WIHUH HOBH3HHI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B Pa3JIUYHBIX
CUTYaIUSX, IPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh HMHUIIMATHBHBIM.

PeryiasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSITENIbHO  OCYIIECTBJISATH  [MO3HABATEJIBHYIO  JIESITEIbHOCTb,
BBISIBIISITh TIPOOJIEMBI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC 3aa4dl B
00pa3oBaTeNbHOM NEATEIHOCTH U )KH3HEHHBIX CUTYyAITUsX;

CaMOCTOSATENIbHO COCTaBJIATh TIUIAH pEHIeHUs TpoOJeMbl € Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpsaTh paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTECHUM;

Jenath ~ OCO3HAHHBIM  BBIOOpP,  apryMeHTHUpOBAaTh  €ro,  Oparth
OTBETCTBEHHOCTH 34 PELICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTH (DOPMUPOBAHUIO U TIPOSIBICHUIO IUPOKOW IPYAUIINU B
Pa3HBIX 00JACTSIX 3HAHWM, MOCTOSIHHO TOBBINIATH CBOW OOpa30BATEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B €S TEILHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BIIQJICTh HABBIKAMU TIO3HABATEIbHOM pediaekcun Kak OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB H
OCHOBaHM, UCIIOJIb30BATh MPUEMBI pedIeKcuu JUTsl OIIEHKH CUTYaIluH, BEIOOpa
BEPHOTO PELICHUS,



OLICHMBaTh PHUCKHM U CBOEBPEMEHHO TMPUHUMATh pEIIEHUS MO0 HX
CHUKEHUIO;

OpPUHUMATh MOTHMBBI W apryMEHTBhI JIPYTUX MpPU aHaJIU3€ pPe3yJIbTaTOB
NEeSTEIBHOCTH.

3) npuHATHS ce0s U APYTrUX:

NpUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpPUHUMATh MOTHMBBI W apryMEHTBhI JIPYTUX MpPU aHAJIU3€ pPe3yJIbTaTOB
NEeSTENBHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIMU JPYTrOro YyeaoBeKa.

IHPEAMETHBIE PE3YJIBTATDBI

B mporiecce mzyuenus kypca MHPOPMATUKH YriyOJI€HHOTO ypoBHA 6 10
Knacce oOyvaromuMucs OyAyT JOCTUTHYTHI —CIIEAYIONIME IPEIMETHbIC
pE3yNbTATHI:

BJIQJICHUE TPEACTABICHUSAMU O POJIM MH(MOpPMAIMU U CBS3aHHBIX C HEU
IIPOLIECCOB B TMPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «UHOOPMAIUNY,
«MH(GOPMAIIMOHHBIM  MPOIECCH,  «CUCTEMa», «KOMIIOHEHTBl  CHUCTEMbD»,
«cucTeMHbIN 3QPerT», «uHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHU;

BJaJICHUE METOoJaMH Ioucka uHpopmaiuu B ceTtu VHTepHeT, ymeHue
KPUTUYECKU OIICHUBATh MH(OpMaIHIO, TOYYeHHYIO U3 ceTu IHTepHeT;

YMEHUE XapaKTepU30BaTh OOJbIIME JaHHbIE, TPUBOJUTH MPUMEPHI
UCTOYHUKOB HUX TOJYyYEHUS W HAMNpaBICHUS HUCIOJb30BAaHUSA, YMEHHE
KJ1acCu(UIIMPOBATh OCHOBHBIC 33JlayMl aHalM3a JIaHHBIX (TIPOTHO3UPOBAHME,
Kinaccudukaius, — KiacTepusalusi,  aHalu3  OTKJIOHEHMH),  TOHHMMATH
MOCJICIOBATEILHOCTh PEIICHUsSI 3a/lad aHaju3a JaHHBIX: COOp TEPBUYHBIX
JAHHBIX, OYMCTKA M OIIEHKa KauyecTBa JaHHBIX, BBHIOOP W/WUIU TOCTPOCHUE
MOJIeNId, TpeoOpa3oBaHUE JaHHBIX, BHU3yalu3allusl JAaHHBIX, WHTEPIpETaIUs
pE3yNbTaTOB;

NMOHMMAaHUE OCHOBHBIX IPUHIIUIIOB YCTPOWCTBA U (DYHKIIMOHMPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOWIIBHBIX KOMIBIOTEPOB, TEHICHIUI
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBBIKAMU Pa0OTHI C OMEPAIMOHHBIMUA CUCTEMaMU, OCHOBHBIMU
BUJIaMH TIPOTPAMMHOTO OOECIeUYeHUsl I penieHus y4deOHBIX 3ajad 1o
BBIOpPAHHOM CIIeIIUaIn3alIum;

HAJIMYKUE TIPEACTABICHHM O KOMIIBIOTEPHBIX CETSIX W HMX pOJH B
COBPEMEHHOM  MHUpE, O  0a30BBIX  MPUHIUIAX  OpraHU3alUd |
(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel, 00 00ITUX MPHUHIUIAX pa3padoTKH
1 (QYHKIIMOHUPOBAHUSI HHTEPHET-TPUIIOKECHUI;

MOHUMaHUE Yrpo3 WHOOPMAIMOHHONW O€30MacHOCTH, WCIOIb30BAHKE
METOJIOB W CPEJCTB TMPOTUBOACHCTBUSA JTHM yIrpo3aM, COOJIOJEHUE Mep
0e30macHOCTH, MPEIOTBPAIIAIOITIX HE3aKOHHOE pacnpocTpaHeHUE
MEPCOHANILHBIX JaHHBIX, COOJIOJCHUE TPEOOBAHHMI TEXHUKH OE30MacCHOCTH U
TUTHEHBI TIPU pabOTe ¢ KOMITBIOTEPAMH U APYTUMH KOMIIOHEHTaMU ITU(POBOTO
OKPYXXEHUS, TIOHMMaHHE IPABOBBIX OCHOB HCIIOJIb30BAHUS KOMITBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U paOdOTHI B ceTH MHTEpHET;

MOHUMAHUE OCHOBHBIX MPHUHIIUIIOB JUCKPETU3AIMHA PA3JIUYHBIX BHJIOB
uHopMaIuu, yMEHHUE OmpeesaTh HHPOPMAIMOHHBI O0BEM TEKCTOBBIX,
rpauIecKuX M 3BYKOBBIX JIAHHBIX MPU 33JaHHBIX MapaMeTpax ITUCKPETU3AINH,
YMEHHUE OIPEACNATh CPEIHIO CKOPOCTh TepeAadd JaHHBIX, OIICHUBATh



U3MEHEHHE BPEMEHU TNepelaud MpU U3MEHEHUH HHGOPMAIMOHHOTO 00bEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHHUE HCIOJIb30BaTh MpPH PEIICHUHU 3a7ad CBOWCTBA MO3UIMOHHON
3aMUCH YUCEN, aJrOpuTMa MOCTPOCHHMS 3aIIMCH YKCIia B MO3UIIMOHHONW CUCTEME
CUHMCIICHHS C 3a/laHHbIM OCHOBAHMEM M TIOCTPOCHUSI 4YHUCIa MO CTPOKE,
coliepKallei 3amuMch 3TOr0 YWcCiIa B TO3UIIMOHHOM CHUCTEME CUUCIEHUS C
3aJlaHHBIM OCHOBAHHEM, YMEHHUE BBINOJHATH apuU(METUYECKHE OIepalu B
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBITIOJIHATH MPE0Opa30BaHuUsl JOTUYECKUX BBIPAKEHHM, HCTIONb3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOUTH JIOTMUECKOE BBIpAXKEHHE B
JTU3BIOHKTUBHOW W KOHBIOHKTUBHOM HOpPMalbHBIX (opmax Mo 3aJaHHOMN
Ta0JMile MCTUHHOCTH, HCCIEN0BaTh 00JIaCTh HMCTUHHOCTU BBICKA3bIBAHUA,
COJIepKalllero MEePEeMEHHbIE, peliaTh HECJIOXKHBIE JIOTUYECKUE YpaBHEHUS U
CUCTEMbI YpaBHEHU;

NOHUMaHuEe 0a30BbIX AJTOPUTMOB OOpPaOOTKM YHCIOBOM W TEKCTOBOMU
uH(popMaIuu (3aruch YUCeI B TO3UIIMOHHOM CUCTEME CUUCIICHHUS, HAXOXKICHHUE
BCEX IPOCTHIX YKCENl B 3aJlaHHOM JlMaria3oHe, o0paboTKa MHOTOPa3PSAHBIX
IEJIBbIX YKCEeJ, aHAIN3 CUMBOJBHBIX CTPOK U JAPYIHX), QJITOPUTMOB IOWCKA U
COPTHUPOBKU, YMEHHUE OMNPENEIATh CIOKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QIrOpUTMOB (CYMMHUpPOBAaHHME »JJIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa,
nepeOoOpHbIC  aNTOPUTMBI, JTBOMYHBIA TOWUCK) U MPUBOAUTH MPUMEPHI
HECKOJIBKHUX aJITOPUTMOB PA3HOM CIOXKHOCTH JIJIsl PEIICHUS OJHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O 0a30BBIX THIIAX JAHHBIX H
CTPYKTypax [aHHBIX, YyMEHHE UCIOJIb30BaTh OCHOBHBIC YIPABIIAIOIINE
KOHCTPYKIIMH, YMEHUE OCYIICCTBIISTh aHAW3 MPEAJIOKEHHOU MPOTrPaMMBI:
OTpeNeNsaTh Pe3yibTaThl PabOThl MPOTPAMMbl MPU  3aJAHHBIX HMCXOJIHBIX
TAHHBIX, OMPENENSATh, MPU KAKUX HMCXOJHBIX JTAHHBIX BO3MOXKHO MOJIYYCHHE
YKa3aHHBIX pEe3YyJbTaTOB, BBIABIATH JaHHBIC, KOTOPbIE MOTYT TPHUBECTH K
omuOke B paboTe mporpaMmbl, GOPMYIHPOBATH MPEITIOKEHHS 110 YIYUIICHUIO
IPOrPaMMHOTO KOJIa;

YMEHHE CO37]aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIC JIOKYMEHTHI H
JIEMOHCTPAlIUOHHBIE ~ MaTepuaibl C  HCIOJb30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YyMEHUE  HUCIOJb30BaTh  OJEKTPOHHBIC  TAOMUIBI  JUIA  aHAJK3a,
IpeICTaBlIeHUs U 00pabOTKU TaHHBIX (BKJIIOYAsl BHIYMCICHUE CYMMBI, CPETHETO
apu(pMETUYECKOTO, HAUOOJBIIETO0 W HAWMEHBIEr0 3HAYCHHM, peIIcHUe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHHS, TOJ00p JIMHUK TPEH/a, PEIICHHUE
3a/1a4 MPOTHO3UPOBAHUS).

B mpomecce mzyuenus kypca nHpopmaTtuku yriayon€HHoro ypoBHs 6 11
Knacce oOydaromuMucs OyAayT JTOCTHUTHYTHI —CICAYIOIIHNE IPEIMETHBIC
PE3yIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOIMYCKAIOIINE OJHO3HAYHOE
JEKOMPOBAHUE COOOMICHHH (TIPePUKCHBIE KOJIbI), HCIOIB30BaTh MPOCTEHIITHE
KOJIbI, KOTOpBIC TO3BOJISIOT OOHAPY)XMBAaTh W UCHPABIATh OIIMOKHA TPHU
nepeaayde JaHHBIX, CTPOUTH KOJI, 00ECIeYMBAIOIINN HAUMEHBIITYI0 BO3MOKHYIO
CPEIHIOI0 JJIMHY COOOIICHHWsS] TIPW M3BECTHOW YaCTOTE CHUMBOJIOB, IOSCHSTH
MIPUHITUTIBEI PA0OTHI MPOCTHIX AJITOPUTMOB CIKATHSI IAHHBIX;

YMEHUE peIIaTh alrOPUTMUYECKUE 3a/layd, CBS3aHHBIC C aHAIH30M
rpadoB (3a1auu MOCTPOCHHSI ONTUMAJIBLHOTO IMyTH MEXKIY BEpIIMHAMH Tpada,
OTIpENEeCHUsT  KOJWYECTBA  PA3JIUYHBIX  MyTE€H  MEXKIYy  BEPIIMHAMHU



OPUEHTHPOBAHHOTO AIUKIMYECKOro Tpada), YMEHHE HCIOIb30BaTh JIEPECBBS
IpU aHAJIW3€ W TIOCTPOSHUU KOJOB M JUIA TPEICTABICHUS apU(PMETHUSCKUX
BBIPQXCHHUM, MPU PEIICHWH 3a/Jad TMOWCKAa U COPTUPOBKH, YMEHHE CTPOUTH
JepeBO WTPHI IO 3aJaHHOMY alTOPUTMY, pa3padaTeiBaTh W 0OOCHOBHIBATH
BBIMTPBHIIITHYIO CTPATETHIO UTPBI;

yMEHHE pa3pabaThiBaTh M PEATU30BHIBATH B BHJE MPOTpaMM 0a30BbIC
QJIITOPUTMBI, YMEHHUE UCTIOIB30BaTh B IpOTpaMMax JaHHbIC PA3IMIHBIX THIIOB C
y4€TOM OTpaHUYCHUI Ha JUaANa30H WX BO3MOXHBIX 3HAYCHUH, MPUMEHSTH MPHU
pelIeHnr 3aa4 CTPYKTYphl JaHHBIX (CIHUCKH, CJIOBapH, CTEKH, OYEpENH,
JIepeBbsi), HWCIOJB30BaTh 0a30BBIC OMNEPAUA CO CTPYKTypaMHu JaHHBIX,
NPUMEHATh CTaHIAPTHBIE W COOCTBEHHBIC TMOIIPOrpaMMBI i 00pabOTKH
YHUCIIOBBIX JaHHBIX W CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU pa3paboTke
nporpamMm OMOJIMOTEKU MOJNPOrpamMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOYKHOCTH
WHCTPYMEHTANIBHBIX CPEJCTB Cpelbl pa3pabOTKH, YMEHHUE HCIOJIb30BaTh
CpelcTBa OTJIAJKM TMporpaMM B Cpelie MNpPOrpaMMHpPOBAHUSA, YMEHHE
JIOKyMEHTUPOBATH MPOTPAMMBI;

yMEHHUE CO3/1aBaTh BEO-CTPaHUIIbI;

BJIaJICHUE OCHOBHBIMM CBEJEHUSMH O 0a3ax JTaHHBIX, MX CTPYKTYype,
CpelcTBax Co3/laHus W PabOThl C HUMHU, YMEHHE HCIOJIb30BaTh TaOJIMYHBIC
(pensiiioHHBIE) 0a3bl JMAaHHBIX (COCTaBJIATH 3alpockl B 0a3zax JJTaHHBIX,
BBITIOJIHATh COPTHPOBKY W TIOMCK 3amuceil B 0a3e JaHHBIX, HAIOJHATH
pa3zpaboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHUE HCMOJb30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJICTH  JIJIst
aHann3a OOBEKTOB M IMPOIECCOB: (HOPMYyIUpOBaTh IMEJb MOJIECITUPOBAHMUS,
BBITIOJIHATh AQHAIM3 PE3YyJIbTaTOB, IMOJYYEHHBIX B XOJI€ MOJICTUPOBAHMUS,
OIICHUBATh COOTBETCTBUE MOJCIU MOJCIHUPYEMOMY OOBEKTY WM TPOIECCY,
MPEICTABIATh PE3YIbTaThl MOJCIUPOBAHNS B HATTISITHOM BHJIC;

yMEHUE OpPraHU30BBIBATH JIMYHOE WH(MOPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3IIMYHBIX CPEJCTB MHU(PPOBBIX TEXHOJOTHUN, MOHWMAHUE
BO3MOXHOCTEH IM(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, HH(PPOBBIX
o0pa3oBaTeNbHBIX CEPBUCOB,;

NOHMMAHUE OCHOBHBIX TPUHIMIIOB  pabOThl, BO3MOXHOCTEH U
OTpaHUYCHHUS TIPUMEHEHHUS TEXHOJOTUHA HWCKYCCTBEHHOTO WHTEIJICKTa B
Pa3IUYHBIX OOJACTSAX, HATWYUE TMPEJCTABICHUH O Kpyre peniaeMbIX 3aaad
MaIIMHHOTO OOy4eHHMsl (pacro3HaBaHUs, KiIacCU(UKAIIMN U TPOTHO3UPOBAHMS)
HaJIMYUE TPEACTABICHUN 00 MCIOJIb30BaHUN HH(POPMAIIMOHHBIX TEXHOJIOTHUI B
Pa3IMYHBIX poecCuoHaNbHBIX cdepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaunmeHoBaHue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoTshI padoTbI
Pa3nen 1. Hudposasi rpaMoTHOCTH
Kommbrorep -
YHUBEPCAIBHOE
1.1 . 6
YCTPOMCTBO 00paboOTKH
JAHHBIX
[IporpammHuoe
1.2 Porp 6
obecrieyeHne
1.3 KomMmnerorepHsie cetn 5
Nudopmannonnas
1.4 dop 7 2
6€301acHOCTb
Uroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue
2.1 uHpopManuu B 19 2
KOMIIBIOTEpE
OcHOBBI aJIreOpBI
2.2 P 14 1
JIOTUKH
Komnerorepnas
2.3 P 7 1

apudmernka




Htoro mo pazneny 40

Pa3zgen 3. Ainroput™MbI 1 NIPOrpaMMHUpPOBaHUE

BBenenue B
3.1 16 0.5
MIpOrpaMMHUPOBAHUE
39 BcmomorarennHbIC g 5
QJIITOPUTMBI
3.3 YuciaeHHbBIE METOIBI 5 3
AJITOPUTMBI
3.4 00paboTKn 5 1
CHMBOJIBHBIX JAHHBIX
ANTopuTMEBI
3.5 P 10 3.5
00pabOTKH MacCHUBOB
Hroro no paszneny 44
Paznen 4. UngopMannoHHbIE TEXHOJIOTHHI
O0paboTKa TEKCTOBBIX
4.1 P 6 25
JTIOKYMEHTOB
4.2 AHann3 Ja”HHBIX 8 3
Wroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136 0 215
YACOB I10 ITPOIT'PAMME '




11 KITACC

HaumeHoBaHue KosnuuyectBo 4yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmbl padoThI padoTshI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u
1.1 uH(pOpMaIMOHHBIC 10 2.5
IIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro o pasneny 18
Pa3zngen 2. AnropuT™Mbl U NIPOrpaMMHUPOBaHUE
DJIEMEHTHI TEOPUHU
2.1 P 6 1
AITOPUTMOB
AJNTOPUTMEBI U
2.2 P 28 10
CTPYKTYpHI TJaHHBIX
OcHOBBI O0BEKTHO-
2.3 OPUEHTHUPOBAHHOTO 16 45
IPOTPaMMHUPOBAHHUS
Wroro no pazueny 50
Pa3pnen 3. Un¢opmMannoHHbIe TEXHOJIOTUH
Komnerotepho-
3.1 MaTeMaTH4ecKoe 8 2

MOACIINPOBAHUC




3.2 ba3n1 manHbIx 10
3.3 Be6-caiiThl 14
K
34 OMIBIOTEPHAS g 35
rpaduka
3.5 3D-monenupoBanue 8 3
Wroro no pasaeny 48
Pe3epBHOE BpeMst 20
OBIIEE KOJIMYECTBO
136 36.5

YACOB 110 I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

TpeGoBaHMs TEXHUKU
0€30MacCHOCTH Y TUTUEHBI
npu pabore ¢
KOMIIBIOTEPAMH U JPYTUMHU
KOMITOHEHTaMH U(PPOBOTO
OKPYKECHHS

[TpuHIMIIBI paOOTHI
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C
MOMOIUIBIO IIHH.
KoHTpoieps! BHEIIHUX
YCTPOMCTB

ABTOMaTH4YECKOE
BBIITOJIHECHUEC HpOl”paMMBI
MIPOIIECCOPOM

OnepatuBHas1, HOCTOSTHHAS

" JOJITOBPEMCHHAA MMaMATh.

KoHTposneps! BHEIIHUX




ycTpoiicTs. [Ipamoit
JIOCTYI K IMaMsTH

CoBpemeHHbIE
KOMITBIOTCPHBIC
TCXHOJIOTHUH

[Iporpammuoe
obecrnieueHue
KOMITBIOTEPOB,
KOMITBIOTEPHBIX CHCTEM H
MOOWIJIBHBIX YCTPOUCTB

CucreMHoO€ NporpaMMHOE
o0ecrnieueHue.
OrnepalinOHHBIE CUCTEMBI

Yrunutel. [paiiBepsl
ycTporicts. [TapamiensHoe
IPOrpaMMHUPOBAHKE

10

Hucramnanusa u
JIEWHCTAIUISAIIAS
MIPOTPAMMHOI0
obecreucHus

11

DalIOBbIE CUCTEMBI.
[TpuHIIUTIBEI pa3MenIeHus 1
MMEeHOBaHUs (PailyioB B
JIOJITOBPEMEHHOM MTaMSITH.
[1Ta610HEB! U OUCAaHUS
rpyni ¢aitnos




12

3aK0HOJIaTEIHLCTBO
Poccniickoit denepanuu B
00J1aCTH TPOrPaMMHOTO
obecneyeHns U JaHHBIX

13

IIpuHIMIIBI TOCTPOCHUS U
arnapaTHble KOMIIOHEHTBI
KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14

Cetp UnTEpHET

15

Pasznenenue IP-cetn Ha
[IOJICETH C IIOMOIIIBIO
MAacCOK IoJceTel

16

CeteBoe
aIMUHUCTPUPOBAHKE

17

Buael nesaTenbHOCTH B ceTH
HuTepuer. CepBuCH
WNHurepHera.
I'ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U

yCIyrH

18

NudopmannonHas
0€e3011aCcHOCTb

19

BpenonocHsie
porpaMMHOe oOecrieueHue
U METOJIbI O0pHOBI ¢ HUM

20

[TpakTuyeckas pabdora 1mo




TeMe "AHTUBHUPYCHBIE
porpaMMmsl"

21

Opranu3zanus IMYHOTO
apxuBa UH(OPMAIIHH.
PesepBHOE KOnMpOBaHUE.
ITaposibHas 3amuTa apxuBa

22

HIudpoBanne JaHHBIX

23

Anroput™ mudpoBaHus
RSA. Creranorpadus

24

[TpakTrueckas paboTa mno
teme "llIudpoBanue
na”HHbBIX"

25

Wnpopmanus, faHHbIE U
3Hanus. MHpopmanmoHHbIe
MPOLIECCHI B IPUPOJIE,
TEXHHKE U OOIICCTBE

26

HenpepsiBHble 1
JUCKPETHBIE BEIMYMHBI U
curHansl. Heo6xoaumoctsb
JUCKPETU3ALNH
uHpopMauy,
MpeHa3HAYEHHON IS
XpaHeHus, nepeaadn u
00paboTKku B IU(POBBIX
cucTemMax

27

JIBOMYHOE KOAMPOBAHUE.




PaBHOMEpHBIE 1
HEpPaBHOMEPHBIE KOJIBI.
JexonupoBaHue
COOOIIIEHHH, 3aIIMCAaHHBIX C
MIOMOIIBI0 HEPABHOMEPHBIX
KOJIOB

28

Ycaosue daHo.
[TocTpoenue o gHO3HAYHO
JEKOJUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad
An. A. MapkoBa

29

Enununs! usmepenus
KOJIn4YecTBa MH(pOpMaLUH.
AndaBUTHBINA OIXO1 K
OLIEHKE KOJIMYECTBA
uH(popMaluu

30

CHCTEeMBI CUNCIICHUS

31

ITepeBoa uncen u3 ogHOU
CHUCTEMBI CUHUCIICHUS B

APYTYIO

32

J/IBon4Has1, BOCbMEpUYHAS
Y LIECTHAALATEpUYHAs
CUCTEMBI CUUCIICHUS, CBA3b
MEXy HUMU

33

JBonuHas1, BOCbMEpUYHAs
Y LIECTHAALATEpUYHAs




CHUCTEMBbI CUHCJIICHHUA, CBA3b
MCKIAY HUMHU

34

JIBon4Has1, BOCbMEpUYHAs
Y LIECTHAALATEepUYHAs
CUCTEMBI CUHCIICHUS, CBA3b
MEXIy HUMU

35

Apudmernueckue
orepanuy B MO3UIIMOHHBIX
CUCTEMAaX CUUCIICHUS

36

Tponunas
YpaBHOBEIIEHHAs] CUCTEMA
CUUCIICHUS

37

I[BOI/I‘IHO-,I[GCSITI/I‘IHEIH
CHUCTEMA CUHUCIICHUA

38

KOI[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe konupoBanue
MU300paKeHUI

40

[TpakTrueckas padota 1o
teme "Jluckperusanus
rpaduueckoit
uHpopmanun"

41

IIBeTOBBIC MOJIETTH.
BekTopHOE KOqUpOBaHUE.
®opmatsl (aitios.
TpéxmepHas rpaduka.
@paxkranbHas rpaduxa




42

KoaupoBanue 3Byka.
Ouenka
nH(popMarmoHHOTO 00BEMA
3BYKOBBIX JJAHHBIX TIPU
3aJJaHHBIX YaCTOTE
JMCKPETHU3AIH U
Pa3psAHOCTH KOJUPOBAHUS

43

[TpakTrueckas paboTa mo
teme "Jluckperuzanus
3BYKOBO# HH(popMarun"

44

OcHOBBI aNITreOpBI JTOTUKU

45

Jlornueckue onepanumu.
TaGmuIsl UICTUHHOCTH

46

Jlornueckuie BeIpaeHUsl.
Jlornueckue TOXIECTBA.
JlokazaTenbCTBO
JIOTHYECKHUX TOXIECTB C
TTOMOIITHIO TaOJTHI]
WCTUHHOCTH

47

[TpakTnueckas padota 1o
teMe «llocTpoenue n
aHanu3 TalJIuI
UCTUHHOCTHU B TaOJIMYHOM
IIPOLIECCOPE

48

Jlornueckue onepanuu u
orepanuu HaJ




MHOXCCTBaMU

49

Jlornueckue onepanuu u
onepauuy HajJ
MHOKECTBAMHU

50

3aKoHbI aNreOpbl JTOTHKH.
OKBHUBAJICHTHbBIE
npeoOpa3oBaHus
JIOTUYECKUX BBIPAKECHUIN

51

Jlornueckue YpaBHCHHUA U
CHCTCMbI ypaBHeHI/Iﬁ

52

Jlornueckue GpyHKIUU.
3aBUCHUMOCTh KOJIMYECTBA
BO3MOYKHBIX JIOTHYECKHUX
(GYHKIMHI OT KOJIMYecTBa
aprymeHToB. [lonHbIe
CUCTEMBI JIOTHYECKUX

byHKIMMA

53

Kanonuueckue Gpopmsl
JIOTUYECKUX BBIPAXKEHUM.
CoBepiieHHbIE

T3 BIOHKTHBHBIE U
KOHBIOHKTHBHBIE
HOpMaJibHbIE (POPMBI,
QITOPUTMBI UX MTOCTPOSHHUS
1o TabJuile UCTUHHOCTH

54

Jlormueckue 3J1eMEeHTEI B




COCTaBC KOMIIBIOTCPA

55

Tpurrep. Cymmarop.
MBHoropa3spsIHblit
CyMMarop

56

ITocTtpoenue cxem Ha
JIOTUYECKHUX AJIEMEHTaX.
3anuch JOru4ecKoro
BBIPAKEHMS 110 JIOTUYECKOU
cxeme

57

Muxkpocxemsbl U
TEXHOJIOTHS UX
MPOU3BOACTBA

58

[IpeacraBnenue Henbx
YHUCEJl B MaMSTH
KOMIIBIOTEPA.
OrpaHnn4eHHOCTh
JIMaIia3oHa yucen Mpu
OTPAaHUYEHUHN KOJIMYECTBA
pa3psnos. llepenonnenne
pa3psIAHON CETKU

59

be33HakoBEIC M 3HAKOBEIC
JIaHHbIE. 3HAKOBKIN OUT.
JIBOMYHBII
JIOIIOJTHUTEIILHBIN KO
OTPULIATENIbHBIX YUCEN

60

IToOuTOBBIEC TOTHYECKHE




onepauuu. Jlornueckuit,
apuMeTHIeCKuil U
LHUKJIAYECKUI CIIBUTH

61

IudpoBanue ¢ MOMOLIBIO
oOUTOBOM omepanuu
«uckmougaromiee NI

62

[Ipencrasienue u
XPAaHCHUC B ITaMATH
KOMITbIOTEpa
BCHICCTBCHHBIX YHCECII

63

BrinosineHue onepanuii ¢
BEIIECTBEHHBIMU YHCIIAMH,
HAKOIUIEHUE OLIMOOK IIPU
BBIUHCIICHUSIX

64

[TpakTrueckas padota 1o
teMe «3yuenune
MOpa3psAHOTO0 MATMHHOTO
MPEJICTaBICHUS LIETBIX U
BELIECTBEHHBIX YUCEID»

65

AHanu3 alropuTMOB

66

Oransl pelieHus 3a1a4 Ha
KOMITBIOTEPE.
HNHCcTpyMeHTAIbHBIE
Cpe/CTBa: TPAHCIIATOP,
OTJIaTYHK,

PO HINPOBIIMK




Cpena nmporpaMMHpOBaHMS.
Komnunsanusa n
HMHTEPIPETALHs TPOTPAMM.

67
BupryanbHbie MallTuHEbIL.
HNHuTterpupoBanHas cpena
pa3paboTKu

68 MeToab! OTHAIKA
nporpamMm

69 Turbel nepeMeHHbIX B
SI3BIKE MPOTPAMMHUPOBAHHS

70 O0paboTKa ebIX YUCe

71 O06paboTKa BeIeCTBEHHBIX
yucel

79 Cny4aiinbie u
NICEBAOCTyYaiiHbIe YncTa

73 Bersaenunsa. CnoxHbIe
YCIIOBUS

74 [{ukisl ¢ ycnoBueM
[{uKITBI 11O TIEpEMEHHOM.

75 B3auMmo3zaMeHIEMOCTE
Pa3TUYHBIX BHJIOB ITHKJIOB
O6paboTka HaTypaTbHBIX

76 YHCEeN ¢ UCIOIb30BaHUEM
LIUKJIOB
HaxoxaeHnue Bcex

77 0.5

IMMPOCTBIX YHUCCI B 3aJIaHHOM




nuana3one [Ipaktnueckas
pabora o Teme «Pemenue
3a/1a4 METOJIOM Tiepedopar»

78

WMuBapuaHT nukna

79

JlokyMeHTHupOBaHuE
nporpamMmm

80

O6paboTka TaHHBIX,
XpaHAmuxcs B (aiiaax

81

Pa3Ouenue 3amaun Ha
oa3agauu

82

Hcmonn3oBanne
CTaHJApPTHOU OMOJIIMOTEKH
SI3BIKA MPOTPAMMHPOBAHHUS.
IMogxroueHue ONOINOTEK
MOJMPOrPaMM CTOPOHHHX
MIPOU3BOIUTENEH

83

ITognporpamMmsl
(mpoueaypsl U GYHKINN)

84

ITognporpamMmsl
(mpouenypsl ¥ GYHKIIUN)

85

[TpakTrueckas padota 1o
teme "Pa3paboTka
noanporpamMm”

86

Pexypcus. PexypcuBHbie
00BeKTHI ((hpaKTanbl).
PexypcuBHbIE TpOLIETYPBI




U QYHKIUH.
Hcmons3oBanue creka s

OpraHHu3alH PEKYPCUBHBIX
BBI30BOB

87

[TpakTuyeckas pabora 1mo
teme "PexkypcuBHbIe
MOANPOTpaMMbI"

88

MoynbHBINA TPUHLIAI
MIOCTPOEHUS MPOrpamMm

89

YucneHHbIe METOIbI

90

[TpakTuyeckas pabora 1o
TeMe «HucaeHHoe pelexHue
YpaBHEHUI

91

Hcnonn3oBanue
JACKPETU3ALUN B
BBIYHUCIINTEILHBIX 3a/1auax

92

[TpakTrueckas padota 1o
teme «[Ipubmmxénnoe
BBIUNCJICHHUE JUIMH KPUBBIX
U momaneit puryp»

93

[TpakTrueckas padota 1o
teme «[louck Mmakcumyma
(MuHEMYMa) QYHKIIUI»

94

O6paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPUTMBI
00paboOTKH CUMBOJIBHBIX




CTPOK: MOJICUET
KOJINYECTBA IIOSABJICHUHU
CHMBOJIa B CTPOKE

Anroput™msl 00paboTKH
CHUMBOJIBHBIX CTPOK:
pa30ueHue CTpPOKH Ha
CIJIOBA TIO MPOOETHHBIM
CHMBOJIaM

Anroput™mbl 06paboTKH
CHUMBOJIBHBIX CTPOK: TIOMCK
HOJCTPOKH BHYTPHU JIaHHOM
CTPOKH; 3aMeHa HaiiIeHHOH
HOJCTPOKH Ha JPYTYIO
CTPOKY

[TpakTideckas paboTa mo
teme "OOpaboTKa CTPOK ¢
UCIIONIb30BaHNEM (yHKITUI
CTaHJapTHON OMOIHOTEKU
SI3BIKA
nporpaMmmMupoBaHus"

FeHepauHﬂ CJIOB B
3aJaHHOM aJ'I(I)aBI/ITC

Maccussl u
MOCIIEIOBATCIFHOCTH
yucen. [IpakTuueckas
pabota mo Teme
"3anoyiHeHne MaccuBa"




100

O0001éHHBIE
XapaKTEPUCTHKH MacCHBa

101

JIMHEWHBIN MONCK
3aJJaHHOT0 3HAYCHUS B
Maccuse. [IpakTuueckas
pabora 1o Teme
"JINHEHHBIN TOUCK
3aJIaHHOT'O 3HAUYCHUSA B
Maccube"

0.5

102

[IpakTryeckas pabdora 1mo
teme "llouck
MUHHMAaJIbHOTO
(MaKCHMaJILHOTO)
AJIEMEHTA B YHCIIOBOM
MaccuBe"

103

CoptupoBKa 0OJHOMEPHOTO
MaccuBa. [IpocTeie MeToIbI
COPTUPOBKH.
[TpaxkTnueckas padota 1o
teme "IIpocThie MeTO b
COPTUPOBKH MaccuBa'

0.5

104

CopTHUpOBKa CIIUSIHUEM.
bricTpast copTupoBka
MaccHBa (aaropuTMm
QuickSort). ITpakTuyeckas
pabota no Teme "beicTpas
COpTUpOBKA MaccuBa"

0.5




105

JIBOUYHBIN ITOUCK B
OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuueckas
pabota 1o Teme

" JIBOMYHBINA HOUCK"

0.5

106

JIBymepHbIE MacCHUBBI
(MaTpuIIb)

107

Anroput™mbl 06paboTKH
MaTpHI

108

Pentenue 3amau aHanmmsa
JAHHBIX

109

CpencTBa TEKCTOBOTO
mporeccopa

110

KomnrerorepHast BEpcTKa
TEKCTa

111

[TpakTrueckas padota 1o
teme "BépcTka
JIOKYMEHTOB C
MaTeMaTHYECKUMHU
dopmymnamun"

112

NHCcTpyMEHTBI
peLEeH3UPOBAHUS

113

[TpakTrueckas paboTa 1o
TeMe "MHOrocTpaHu4HbIE
JIOKYMEHTHI"

114

O61ayHbIe CEPBUCHI.

0.5




KonnexkruBnas padota ¢
JIOKYMEHTaMHU.
[TpakTrueckas pabota 1o
teme "KosiekTuBHas
pabora ¢ JokymeHTamu'"

115

Amnanu3 gaHaeix. bonemme
IAHHBIE

116

MamwuaHOE 00y4ueHUE

117

AHanu3 JaHHBIX C
MTOMOIIBIO AJIEKTPOHHBIX
Ta0JIHIL

118

[IpakTrueckas paboTa mo
TeMme "AHanu3 JaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX
TabauI"

119

[TocTpoenue rpapukos
¢bynkuunit. [IpakTrueckas
pabora 1o Teme
"HarnsgHoe
IpeJICTaBICHNE
pe3ysbTaToB
CTaTUCTUYECKOMN
00pabOTKM JaHHBIX B BUJE
Jyarpamm cpeicTBaMU
pENaKToOpa AIMEKTPOHHBIX
Tabau"

0.5




JInnuu Tpenna.
[TpakTuyeckas pabora 1mo

120 teme "Iloxbop nmuHuM 1 0.5
TpeHJ1a, MPOrHo3upoBaHue"
[TonGop mapamerpa.
[TpakTuyeckas pabora 1mo
121 teme "UncaeHHOe perieHue 1 0.5
YPaBHEHUH C TTOMOIIIBIO
noabopa mapamerpa"
OnTuMuzanus Kak OUCK
HAWJIYYIIETo peuieHus B
3aJJaHHBIX YCIOBUSX.
122 [TpakTrueckas paboTa mo 1 0.5
TeMme "Perrenue 3amau
ONITUMH3AIHMH C TIOMOIIBIO
AJIEKTPOHHBIX TabnuI"
123 | Pe3sepBHOe Bpems 1
124 | PesepBHOE Bpems 1
125 | PesepBHOe Bpems 1
126 | PesepBHOe Bpems 1
127 | PesepBHOe Bpems 1
128 | PesepBHOe Bpems 1
129 | PesepBHOe Bpems 1
130 | PesepBHOe Bpems 1
131 | PesepBHOe Bpems 1




132 | PesepBHOE Bpems 1
133 PezepBHOE BpeMms 1
134 PezepBHOE Bpems 1
135 | PesepBHOE Bpems 1
136 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO
136 21.5

YACOB I10 ITPOTPAMME




11 KITACC

N KoauvecTBo yacoB DJIeKTPOHHbBIE
) Hara uudgponbie
n/ Tema ypoka KoHnTpoubHbie IIpakTHYeckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIe
n padoThI padoThI
pecypcsbl
1 KonuyectBo naHpopMannm 1
ANTOPHUTMEI C)KaTHS JTAHHBIX 1
3 Anroputm Xaddmana
[TpakTrueckas pabota mno
4 TeMme "CxaTrue NJaHHEIX C
MTOMOIIHIO AJITOPUTMA 1 .
Xadpdpmana"
5 Anroputm LZW 1
ANTOPHUTMBI C)KaTHS JTAHHBIX
¢ motepsmu. [Ipaktudeckas
6 pabota no Teme "CixaTtue 1 0.5
JTAHHBIX C MMOTEPSAMU
(anroputmsl JPEG, MP3)"
CxopocTh nepenayn TaHHBIX 1
8 [TomMex0yCTOWYUBEIC KOJIBI 1
[TpakTudeckas paboTa mo
9 teme "[lomexoycToiunBbIe 1 1
KOAbI"
10 Cucrembl. KOMIOHEHTBI 1




CUCTEMBI M HX
B3aUMOJICHCTBHE.
Cuctemusiii 3pdekr.
VYnpasienue kak
nH(GOPMaLIMOHHBIN TIPOIIECC.
OOGparHas CBs3b

11 Moaenu 1 MOACITUPOBAHNE

12 ['padsr

13 Pemenue 3aa4 ¢ moMoIsIo
rpagoB

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[TpakTrueckas paboTa mno

16 teme "[1oucK BBIMTPBIITHON
CTPAaTETHUH B UI'PE C IOJTHOU
uH(popmanuein"”

17 CpencTBa HCKYCCTBEHHOTO
MHTEJUIEKTa
[TpakTuyeckas pabora 1o

18 teme "CpezncTsa
HCKYCCTBEHHOTO
MHTEJUIeKTa"
dopmanu3zanys MOHATUS

19 anroputMa. MamunHa

TrroprHTa Kak
YHUBEpCalbHasi MOJIEIb




Bbluncienuil. Tezuc Yépua—
TrropuHra

20

[TpakTuyeckas pabora 1mo
teme "CocTaBieHHue IPOCTOn
HPOrPaMMBbI [Tl MAITHHBI
Trropunra"

21

Mamuna I[locta

22

Hopmanbhblie anropudmsl
MapxkoBa

23

AJITOpUTMUYECKHU
Hepa3pelrMbIe 3a/1a4u.
3amaya ocTaHOBA.
HeBo3MOXXHOCTB
aBTOMATHYECKOM OTIagKN
porpaMm

24

C0>XHOCTh BBIYHCIICHUN

25

ITouck npocTsIX 4yncen B
3aJIaHHOM JIMalla30He ¢
IIOMOILBIO AIITOPUTMA
«pemeTo IparocheHar

26

[TpakTrueckas padota 1o
teme "[lonck npocThIX uncen
B 3aIaHHOM JHarna3one"

27

MHoropa3psiiHbIe LIeJIbIe
qHCIIa, 3a0a49d JJIMHHON
apuMeTHKH




28

[TpakTuyeckas pabora 1mo
teme "Peanuzanms
BBIYMCIICHHH C
MHOTOpa3psTHBIMU
qucaamMu"

29

CrnoBapu (accouMaTuBHBIC
MacCCHBBI, OTOOPAKCHHS ).
Xom-tabmunbl. [loctpoerue
an(aBUTHO-4aCTOTHOTO
cJoBaps 71 33JaHHOTO
TEKCTa

30

[TpakTrueckas pabota mno
teme "Iloctpoenue
an(aBUTHO-4aCTOTHOTO
cJoBaps 171 33JaHHOTO
Tekcra"

31

AHanus TexcTa Ha
€CTECTBEHHOM SI3BIKE.
Brinenenne
IMOCJIEIOBATEILHOCTEH 110
mabiony. PerynspHsie
BbIpaxkeHUs. HaCTOTHBIN
aHamm3

32

[TpakTrueckas padota 1o
TeMe "AHaIu3 TEKCTa Ha
€CTECTBEHHOM SI3BIKE"

33

Crexku. Auanus




NPaBUIBHOCTH CKOOOYHOTO
BBIPAKECHUS

34

Brruncienune
apu(METHIECKOTO
BBIPpAXXCHUA, 3aAlIMCAHHOI'O B
noctukcHou hopme

35

[IpakTyeckas pabora 1mo
teMe "Brrunciienue
apupMeTUIECKOro
BBIPQ)KEHUS, 3aIIMCAaHHOTO B
nocTdukcHou popme"

36

Ouepenu. Ucnions3oBanue
ouepean Uik BpeMEHHOTO
XPaHCHUA JAaHHBIX

37

[TpakTrueckas padota 1o
teme "Hcnonb3oBanue
ouepenn”

38

Hepesbs. Peanuzanus nepesa
C TIOMOIIIBIO CCHUIOYHBIX
CTPYKTYp. JBonuHBIE
(OuHapHbIE) 1epEBbSI.
ITocTtpoenue nepesa mis
3a/1aHHOTO
apu(MeTHYECKOTO
BBIPAXKECHUS

39

[TpakTuyeckas pabora 1mo




teme "HMcnosb3oBanue
JIEPEBHEB JIJISI BBIYUCIICHUS
apu(pMeTHUIECKUX
BbIpaKEHUM"

40

PexypcuBHBIE anrOpUTMBI
o0xoxa nepesa.
Hcnonp3oBaHue cTeKka U
ouepeau i 00Xo/a AepeBa

41

PexypcuBHBIE AIITOPUTMBI
obxoxa nepesa.
Hcnonp30Banue cTeka u
ouepeau i 00Xo/a aepeBa

42

Anroputmsl Ha rpadax.
ITocTpoeHre MUHUMAJIBHOTO
OCTOBHOTI'0 JIepeBa
B3BELIEHHOT'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpada

43

O6xo0x rpada B riryouny.
O6xon rpada B MUPHUHY

44

KonnyecTBO pa3imuHbIX
IIyTEeN MEX]1y BEPIIMHAMHU
OpPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

45

Anroputm JlefkcTpsl.

46

[TpakTudeckas paboTa mo
TeMe "Brranciaenne JUIMHBI




KpaTyauuiero myTH MEex1y
BepIIrHaMu Tpada
(amroput™m JleiikcTpsn)"

47

Anropurm ®noiga—
Yopmamia

48

3aa4u, peraemMsle ¢
IIOMOIIBIO TUHAMUYECKOTO
IIPOrpaMMUPOBAHUS:
BBIYMCIICHUE PEKYPCUBHBIX

byHKUMMA

49

[IpakTyeckas pabora 1mo
teMme "Boruncnenue
PEKYPCHBHBIX (DYHKIIHIA C
MOMOIIBIO JHHAMUYECKOTO
IIPOrpaMMHUPOBAHUS"

50

3amauu, pemaeMbie ¢
IIOMOIIBKO TUHAMHUYECKOT'O
HpOrpaMMUPOBAHUS:
MOJCYET KOJIUIECTBA
BapHaHTOB

51

[TpakTrueckas padota 1o
teme "[loncuér konmmyecTBa
BapHAaHTOB C [IOMOILBIO
JUHAMHYECKOT O
IPOrpaMMHUpPOBAaHUS"

52

38.I[2[1H/I, peuacMbIC C




MOMOILbIO TUHAMUYECKOTO
IpOrpaMMUPOBAaHUS: 3a/1a4l
ONTUMM3AIIH

53

ITonsiTHe 0 mapagurmax
nporpamMmmupoBanus. O630p
A3BIKOB [TPOrPAMMHUPOBAHHUS

54

ITousitue 06 0OBEKTHO-
OPUCHTUPOBAHHOM
pOTrpaMMHUPOBAHHH

55

OOBEKTHI U KIACCHI.
CBOMCTBa ¥ METOBI
00BEKTOB

56

OO0BekTHO-
OPHUEHTUPOBAHHBIN aHAIN3

57

[TpakTrdeckas paboTa mo
TeMe "Mcnoap3oBaHue
TOTOBBIX KJIACCOB B
nporpamme”

58

Pa3paboTtka mporpamm Ha
OCHOBE 00BEKTHO-
OPUEHTHUPOBAHHOTO TIOX0]1a

59

[TpakTideckas pabota
"Pa3zpaboTka mpocToit
MIPOrpamMMBbI C
HCIOJIb30BaHUEM KJIaccoB"

60

WNHukancynsanus.

0.5




[TpakTuyeckas pabora 1mo
teme "Pa3paboTka kiacca,
HCIOJIB3YIOIETO
HMHKaICYJIsIuI0"

61

Hacnenosanue.
[Tomumopduzm

62

[IpakTyeckas pabora 1mo
teme "Pa3paboTrka uepapxuu
KJ1accoB”

63

Cpenpl ObICTpOIT pazpaboTku
nporpamm. IIpoektupoBanue
uHTep(deiica noab30BaTENs

64

[TpoexTupoBanue
uHTepdeiica noab30BaTENs

65

Hcnonb3oBaHnEe rOTOBBIX
YIPaBISEMBIX 2JIEMEHTOB
IUTSI IOCTpOeHus uHTepdeiica

66

[TpakTuyeckas pabora 1o
teme "Pa3paboTka
IPOTPaMMBI € TpapUUECKUM
uHTepdeiicom"

67

N3y4eHne BTOPOro si3pIka
IpOTpaMMUPOBAHUS

68

W3yuenune BTOpOro s3pIka
IPOrpaMMHUPOBaHUS

69

OTansl KOMIIBIOTEPHO-




MaTeMaTU4eCKOro
MOJICJIUPOBAHUS

70

Juckpernsanus npu
MaTeMaTUYECKOM
MOJIETMPOBAaHUH
HENPEPBIBHBIX IIPOLIECCOB.
MogenupoBaHue ABMKEHUS

71

[IpakTryeckas pabdora 1mo
teme "MonenupoBaHue
nBIKeHus"

72

MopaenupoBanne
OMOJIOTUYECKHUX CUCTEM.
[TpakTryeckas pabdora 1mo
teme "MonenupoBaHue
OMOJIOTUYECKHUX CUCTEM"

0.5

73

MaremaTndeckne MOJIETH B
SKOHOMHKE.
BreraucnurensHbIe
DKCIEPUMEHTBI C MOJEIISIMU

74

BeposiTHOCTHBIE MOJENH.
[TpakTrueckas padota 1o
teme "MIMuTannoHHoe
MOJIEJTMPOBAHUE C TOMOLIBIO
Meroaa Mounre-Kapno"

0.5

75

Komneroreproe
MOJEIUPOBAHUE CUCTEM




YIIPABJICHUS

76

O6paboTka pe3yabTaToOB
IKCIIEPUMEHTA

77

TabmuunbIe (pensIMOHHBIC)

0a3nl JaHHBIX

78

[Touck, copTupoBka u
bunbTpanus JaHHBIX.
3anpochl Ha BBIOOPKY
JTaHHBIX. 3aIPOCHI C
napaMeTpami.
Brruucnsiembie moss B
3arnpocax

79

[TpakTuyeckas pabora 1mo
teMe "Pabora ¢ rotoBO#
0a30i maHHBIX"

80

MHuororabiau4Hble 0a3bl
NaHHBIX. THUIIEI cBs3el
MEXly TaOIHUIIAMHU.
Bremmmii xmrou.
[{emocTHOCTH 0a3bI JTAHHBIX

81

[TpakTideckas paboTa mo
teme "Pa3zpaboTka
MHOTOTA0JIHYHOM 0a3bl
JTaHHBIX"

82

3anpocsl K
MHOTOTAa0IMYHBIM Oa3aM




JaHHBIX

[IpakTrueckas padota o
Teme "3anpocsl K

83 .
MHOTOTA0JINYHOM Oase
JTaHHBIX"

SI3bIK yIpaBICHHUS JaHHBIMU

84
SQL
[TpakTrdueckas padoTa 1o

85 teme "YnpaBieHue TaHHbIMU
¢ ITOMOIIBIO sA3bIKa SQL"
Hepensimonnsie 0a3bl

86 JIAaHHBIX. DKCIIEPTHHIC
CHUCTEMBI

87 HHTEpHET-IPUIIOKEHUS
ITonsiTHE O cepBepHON U
KIIMEHTCKOM YacTIX caiita.

88 TeXHOIOTHS «KITUEHT —
cepBep», €€ JOCTOMHCTBA U
HENOCTATKH

89 OcHoBs! s361ka HTML
[TpakTrueckas padota 1o

90 teMe "Co3naHne TEKCTOBOI
BeO-CTpaHHIIBI"

91 OcHoBrl a361ika HTML

92 OcHoBrlI a361ika HTML




93

[TpakTuyeckas pabora 1mo
teme "Co3nmanue BeO-
CTPaHHIIbI, BKIFOYAOIIEH
MYJIBTUMEMHHBIC 00BEKTHI
(pUCYHKH, 3ByKOBBIE
JlaHHBIE, BUCO)"

94

OCHOBBI KaCKaHbIX TaOJIHII
cruieii (CSS)

95

[IpakTyeckas pabdora 1mo
teme "Odopmienne
CTPAHHIIBI C TOMOIIIBIO
KaCKaJIHbIX Ta0muL cTuiieii"

96

Cuenapuu Ha S3bIKe
JavaScript

97

Cuenapun Ha SI3bIKE
JavaScript

98

®opMbl Ha BEO-CTpaHUIIE

99

[TpakTideckas paboTa mo
teme "O6paboTKa TaHHBIX

q)OpMH

100

Pa3memnienue Be6-caliToB.
VYcnyra xoctuHra. 3arpyska
¢aiinoB Ha calT

101

KagpupoBanue.
HcnpaBnenne nepcrneKkTHUBBI.
I'mcrorpamma. Koppekuust




YPOBHEW, KOPPEKLHUS 1BETA.
OO0ecBeunBaHMEe IBETHBIX
N300paKCHHM

102

BBo nzo0paxenuii ¢
UCTIOJIb30BAaHUEM PA3IUYHBIX
U(PPOBBIX YCTPOHCTB.
[MpakTudeckas pabora 1mo
teme "O0pabdoTka nu(PpoBHIX
dotorpadpuii"

0.5

103

Perymb. Pabora c
obnactsamu. OUIBTPHIL.
[TpakTrueckas pabota mno
teme "Perymib nudpoBsix
dotorpadpuii"

0.5

104

MHoOTrOoCIOHbIE
n300paxenus. TekcTOBbIC
ciion. Macka ciios. Kanagl.
CoxpaHeHHe BbIIETEHHON
obnact

105

[TpakTideckas paboTa mo
TeMme "MHOrOCIIOHEIE
u300paxeHus"

106

IToaroroBka WiLrOCTpaun
JUTSL BEO-CAiTOB.
[TpakTudeckas paboTa mo
TeMe " AHUMUPOBAHHbIE
n300paxeHus"

0.5




107

Bekropnas rpaduka.
Bekropuszanus pacTpoBbIX
N300paKCHHM

108

[TpakTuyeckas pabora 1mo
teme "BekTopHas rpaduka”

109

[TpuHIMIBI TOCTPOEHUS U
peAaKTUPOBAHUS
TPEXMEPHBIX MOJIEIEHT

110

[TpakTrueckas paboTa mo
teme "Co3aHue mpocCThIX
TpEXMEpHBIX Mozemnei"

111

CetouHbIe MOJENH.
Marepuansl

112

[TpakTrueckas paboTa mo
teMe "CeTounble Moaean"

113

MonaenupoBanne
MCTOYHUKOB OCBEILICHUSI.
Kamepsl

114

[TpakTnueckas padota 1o
teme "Pennepunr"

115

ANTUTHBHBIE TEXHOJIOTHU
(3D-mpuHTEpHI)

116

IlonsiTuEe O BUPTYaIbHOU
pPEaNbHOCTH U JOIIOJIHEHHON
PEATBHOCTH

117

PesepBHOE Bpems




118 | PesepBHOe Bpems 1
119 | Pe3sepBHOE Bpems 1
120 | PesepBHOE Bpems 1
121 | PesepBHOe Bpems 1
122 | PesepBHOE BpeMms 1
123 | PesepBHOE Bpems 1
124 | PesepBHOE Bpems 1
125 | Pe3sepBHOE BpeMms 1
126 | PesepBHOE BpeMms 1
127 | PesepBHOE Bpems 1
128 | PesepBHOE BpeMms 1
129 | Pe3sepBHOE BpeMms 1
130 | PesepBHOE Bpems 1
131 | PesepBHOe Bpems 1
132 | PesepBHOe Bpems 1
133 | PesepBHOe Bpems 1
134 | PesepBHOe Bpems 1
135 | PesepBHOe Bpems 1
136 | PesepBHOe Bpems 1
OBLIEE KOJIMYECTBO YACOB
136 36.5

I10 ITPOTPAMME







HHPOBEPAEMBIE HA EI'D 10 UHO®OPMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Koxa npoBepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHQG
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1.

3namv (nonumams)

11

[TorrMaHre OCHOBHBIX MPUHITUIIOB YCTPOWCTBA M (DYHKIIMOHUPOBAHUS COB|
MOOUIIBHBIX KOMIBIOTEPOB; TCHICHIIUN PAa3BUTHS KOMIBIOTEPHBIX TEXHOJI
paboThl C ONEPAIMOHHBIMA CHCTEMaMH W OCHOBHBIMH BHJIaMHU TIPOTpal
penieHus: yueOHbIX 3a/1a4 10 BEIOPAHHOM CreIUaIn3aliu

1.2

Hanuuue npencraBnenuid 0 0a30BBIX MPHUHIIMIIAX OPraHU3alUUd U QYHKIHO!
ceTen

1.3

ITonnmanue 0CHOBHBIX MMPUHIUIIOB JUCKPECTU3AIUH PA3JIMYHBIX BUIOB I/IH(i)O

14

[TonnMaHnue 0a30BBIX AITOPUTMOB OOPAOOTKHM YMCIOBOM M TEKCTOBOW HMH(
MO3UIIMOHHON CUCTEME CYMCICHHS, JCIMMOCTh IICIBIX YHMCEN; HAXOMXJICH]
3aJJaHHOM JIMara3oHe; 00paboTKa MHOTOpPAa3psIHBIX IICNBIX YHCEI; aHal
JPYTUX), AITOPUTMOB TIOUCKA 1 COPTHPOBKHU

1.5

3HaHue QYHKIMOHAIBbHBIE BOBMOXHOCTH MHCTPYMEHTAIbHBIX CPEACTB CPEb

1.6

Brnanenue oCHOBHBIMH CBEJEHUSAMH O 0a3axX JAHHBIX, UX CTPYKTYpeE, CPEJC
HUMU

1.7

ITonMaHue BO3MOXHOCTEH M OTPaHUYEHUN TEXHOJIOTMH HMCKYCCTBEHHOTO
o0acTsaX; HaJM4ue MpeJCTaBICHUH 00 MCMOIb30BaHUM MH(POPMALMOHHBIX
npodecCHOHATBLHBIX chepax

1.8

Brmanenue TeopeTHYECKMM amnmapaToM, IO3BOJISIOIIMM OCYLIECTBIISATH

HaTypaJbHOTIO 4YMCJIA B PA3JIMYHBIX CUCTEMAX CUYUCIICHUS; BBIIOJIHATH IIp
BBIPQXEHUM, HCIIONb3ysd 3aKOHBI alreOpbl JIOTUKH; OINpENeNsTh KpaTdaidl
rpade 1 KoIM4YecTBO MyTel MeX 1y BEpIINHAMU OPHEHTUPOBAHHOTO AI[MKIHY

Ymemo

2.1

YMeHune ucnoab30BaTh KOMIBIOTEPHO-MATEMATHUECKUE MOJEIU I aHAJIN
dbopMyIUpOBaTh IENb MOJCIUPOBAHUS, BBIMOJIHATH aHAJIU3 PE3YJIbTaT
MOJIETTUPOBAHUS; OLEHHUBATh aJEKBAaTHOCTh MOJIETM MOJIECIUPYEMOMY
MPEJCTABIISITh PE3YIbTATHl MOJAEIUPOBAHUS B HATJISITHOM BUE

2.2

YMeHue KJ'IaCCI/I(I)I/II_[I/IPOBaTB OCHOBHBIC 3aJa4d aHaJli3a JaHHBIX (HpOFHOS]
KJIaCTCpu3anusd, aHaliu3 OTKHOHCHHﬁ); INOHUMAaTh I10CJIICA0OBATCIIbHOCTD
JaHHBIX C60p NEPBHUYHBIX JAHHBIX, OYMCTKA U OLICHKA KauCCTBA NAHHBIX, I
MOACIH, Hpeo6pa30BaHHe JaHHBIX, BU3yaJIn3allud JaHHBIX, HHTCPIPCTAIU |

2.3

YMmenue onpenensTh UHPOPMALMOHHBIH O00bEM TEKCTOBBIX, I'paUUecKux




3aJaHHBIX IapaMETpax AUCKPETU3AlUU. YmMmenue ONpeaAcCIATh CPECAHIOIO CK
OLCHUBAaTh HU3MCHCHHEC BPEMCHH II€pEaayu IIpU HU3MCHCHUU I/IH(bOpMaI_[I/I(
XapaKTECPHUCTHUK KaHalla CBA3HU

2.4

YMeHHe CTpoUTh KoJi, 00€CTIeYMBAIOIINN HAUMEHBIITYIO BO3MOXHYIO CPEIH]
U3BECTHOM YaCTOTE CUMBOJIOB

2.5

VYMeHne ucnonn30BaTh IIpu peCUICHHWHN 3aJad CBOMCTBaA HOBHHHOHHOﬁ 3
IMOCTPOCHU 3allMCH YHCJIa B HOSHHHOHHOﬁ CHUCTEMEC CUHUCJIICHUS C 3aJaHHBIM
qucCiia 1o CTPOKCE, conepmameﬁ 3aI1iMCh 3TOro 4ucia B 1'[03PII.[PIOHHOI>1 CHCTC
OCHOBAHHMEM,; YMCHUC BBINIOJIHATH apI/I(bMeTI/ILIeCKI/Ie Orcpanv B ITO3UIIMOHHE

2.6

YMCHI/IG CTpOI/ITB JIOTUYCCKOC BLIpa)KeHI/Ie B I[H3’bIOHKTHBHOfI 1N KOHBIOHKTHU
10 3aJaHHOM TaOJMIlE MCTUHHOCTH, MCCIIENOBATh 00JaCTh MCTUHHOCTH BEI
HepeMeHHI)IG; pemaTL HCCJIOXKHBIC JIOTUYCCKUC ypaBHCHI/IH

2.7

YMeHHue pemarh alropuTMUYECKUE 3a/ayd, CBS3aHHBbIE C aHAIH30M I
ONTUMAJFHOTO MYTU MEXAY BepIIMHAMH Tpada, onpeneiaeHus] KOJNYeCTBa
BEpIIMHAMU OPUEHTHUPOBAHHOTO allMKINYecKoro rpada)

2.8

YMeHHe HCIOoNb30BaTh JEpeBbs IMPH aHaIW3€ M IMOCTPOCHHH KOO!
apu(QMETHUUECKUX BBIPAKECHUN, TIPU PEIICHUU 3334 TMOUCKA U COPTHUPOBKI
UTPHI 110 33JJAHHOMY aJITOPUTMY; pa3pabaTbiBaTh U 00OCHOBBIBATH BHIUTPHIII

2.9

YMeHue aHalu3UpOBaTh AaNTOPUTMBI C HCIIOJIb30BAaHHEM TaOIHI[ Tpac
HCIIOJIb30BaHUsl KOMITBIOTEpA PE3YJbTaThl BBIIOJIHEHUS HECIOXKHBIX MPOTp:
BETBJICHUS U MOANPOTrpaMMBbl, IPU 3aJaHHBIX UCXOJIHBIX JAHHBIX

2.10

YMmenue ONPECACIIATh CIIOKHOCTD U3YUACMbIX B KYpCC 0a30BBIX AJITOPUTMOB
MacCuBa, COPpTUPOBKa MaCCHUBA, nepe60pHHe AJITOPUTMBI, JBOUYHBIN ITOKC
HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IS pCIICHUSA OJIHOM 3a7a4u
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Brnanenune yHUBEpCANbHBIM SI3BIKOM IPOrPAaMMHPOBAHHUS BBHICOKOTO YPOBH
C++, C#), npeacraBieHusIMU O 0a30BBIX THUIAX JAHHBIX U CTPYKTYpax JlaH}
OCHOBHbBIE YIPABJIAIOIINE KOHCTPYKLUHU; YMEHHE OCYLIECTBIISTh aHATU3 IT
OTIpEeNeNATh PE3yNbTaThl PaOdOTHl MPOTPAMMBI MPH 33JaHHBIX HCXOTHBIX
KaKHX UCXOJHBIX JAHHBIX BO3MOKHO TOJY4YE€HUE YKa3aHHBIX Pe3yJbTAaTOB; E
MOTYT MPUBECTH K OmMOKe B paboTe mporpammbl; (HOpMYIHpPOBaTh IPE,
IIPOrPaMMHOT0 KOJia

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM ISl U3YYECHHS SI3BIKE MPOTPAMMHU
(ITackanp, Python, Java, C++, C#) TunoBbie anropuT™Mbl 00pal
MOCNIe0BATEIHbHOCTEH U MAcCCHBOB: IPEJCTABICHHUE YUCIA B BUAEC HAOOP:
HAXO0XJICHWE MaKCHUMalbHON (MUHUMAIbHOW) HMU(PHI HATYPATBHOTO YHUCIH
CUHMCIICHUS C OCHOBaHHMEM, He mpeBblmaromuM 10; BBIYHCIEHUE O00C
DIIEMEHTOB MAacCHBa WM YHUCIOBOW TMOCIEN0BATENLHOCTH (CyMMBI,

apuQMEeTHUECKOTO, MHHHUMAIBHOTO ¥  MAaKCUMAJIbHOTO  AJIEMEHTOB,

VIOBJIETBOPSIONINX 33JJaHHOMY YCIIOBHIO); COPTUPOBKY IJIEMEHTOB MACCHUB
mporpaMMax JIaHHbIe Pa3IMYHbIX TUIIOB C YUETOM OTpaHUYCHHI Ha JHAra3ol
MPUMEHSTh TPU PENICHUH 3a7ad CTPYKTYPHl NAaHHBIX (CHUCKH, CIOBApH,




INPUMEHSTh CTaHJIAPTHBIE U COOCTBEHHBIC MOAMPOTpaMMbl Jsi 00padbo
CHUMBOJIBHBIX CTPOK; HCIOJB30BaTh MpHU pa3paboTKe IporpamMm OuOIHMOTE
MCIOJIb30BaTh CPEJICTBA OTJIAJIKH MPOTrPaMM B Cpejie MPOrpaMMUPOBAHHUS

2.13

YMeHue ucronb30BaTh NIEKTPOHHBIE TAOIMILBI JUIsl aHAIM3a, MPEICTaBIe
(BKITIOYAsi BEIOOP ONTHMAIBHOTO PELICHHUS, TO00D JIMHUHU TPEHAA, PEIICHHL
YMEHHUE HCIOJIb30BaTh TAOIUYHBIE (peNalnOHHbIE) 06a3bl TaHHBIX U CIIPaBOYF

2.14

YMeHue OpraHu3oBbIBaTh JUYHOE WH(GOPMAIMOHHOE MPOCTPAHCTBO C UC
CpeICTB HU(PPOBBIX TEXHOJOTHI; MOHUMAaHUE BO3MOXXHOCTEH LHU(POBBIX C
ycIyT, HUGPOBBIX 00pa30BaTEIbHBIX CEPBHCOB




HEPEYEHDb DJIEMEHTOB COAEP KAHUS, TIPOBEPAEMbBIX HA
EI'S 1O UH®OPMATUKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1

[{udposast rpaMOTHOCTD

11

OcHOBHBIE TCHACHIUHN PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapanneanLIe BBIYHCIIC
CHUCTCMBI. PaCHpeI[eJIéHHLIe BBIYHMCIINTCIBbHBIC CUCTCMbI U 06pa60TKa OOJIBIIINX JaHHBIX

1.2

[TpuHIIMTIBI TOCTPOCHUS U annapaTHbIe KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble I
Anpecamust B cetn MaTepHet. [IpoTokonbl creka TCP/IP. Cucrema JOMEHHBIX HME
IMOJICETH C IMOMOIILIK MAaCOK IOACETEN

1.3

QaitnnoBass cuctema. Ilouck B aiioBoil cucreme. IlpuHuMIIBI pa3melieHUs o
nonroBpeMeHHOl mamsatu. 11labmons! 11t onrcanus rpynmn (aiioB
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CKOpOCTB nepeaain MOaHHbIX. 3aBHCHUMOCTh BpEMCHH II€pCaadu OT I/IH(bOpMaI_[I/IO]
XApPaKTCPUCTHK KaHalla CBA3H

1.5

HIudpoanue nanapix. CHMMETpUYHBIE U HeCUMMeTpu4HbIe muGpbl. [Hudpsr mpocT
HIudp Bmxenepa. Anroputm mmdposanust RSA

1.6

KOI[BI, IIO3BOJJIAOIIUC O6H8.py>I(I/IBaTI> H HUCIIPABJIATb OIJ_II/I6KI/I, BO3HHUKAIOIIUC IIPH IICPH
XOMMHUHTA. KOI[I/II)OBEIHI/IG C IIOBTOPCHUCM OUTOB. KOI[BI XOMMUHTa

TeOpeTI/IquKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I

2.1

JIBon4yHOE KOAMpOBaHHE. PaBHOMEpHBIE W HEPaBHOMEPHbBIE KOMBI. JleKomupoBaHHE (
TIOMOIIIBI0 HEPAaBHOMEPHBIX KOz0B. YcioBue ®Pano. [TocTpoeHne 0JJHO3HAYHO JIEKO/IH]
JiepeBa

2.2

Teopetnueckne MoaXo/bl K OLEHKE KonuuyecTBa MHPopMmanuu. EquHunbl usmepenus
AndaBUTHBIN TOAXO K OIEHKE KOJUYecTBa MHPOpMaIMU. 3aKOH aIIATUBHOCTUA HHPO
Wndopmanus u BeposatHocts. Popmyna IllenHona

2.3

Cucremsl cuMcieHus. Pa3BépHyTas 3amuch LENbIX U JAPOOHBIX YHMCENT B TO3ULHUO!
CBoiicTBa MO3ULIMOHHOM 3aIUCH YMCIIA: KOJUYECTBO LU(P B 3aMUCH, NPU3HAK JEITHM
CHUCTEMBl CUHCIIEHUS. AJTOPUTM IMEpeBOjAa ILeNoro 4Yucia u3 P-muHOM cucTeMBI «
ANropuTM nepeBojia KOHeUHOM P-nuHOM ApoOu B AeCATHUHYIO. AJTOPUTM MEepeBOa II¢
cucTeMbl cuucienus B P-uunyto. [lepeBo KOHEUHOMN AecATHUHON 1pobu B P-nunylo.
HIECTHAIIATePUYHAsT CUCTEMBl CUUCIIEHUS, CBSI3b MEXAY HUMHU. ApuUMETHUECKUE
CUCTEMAaX CUHUCIICHMS

2.4

Tpoanaﬂ YPaBHOBCIICHHAA CUCTEMA CUHUCIICHUA. I[BOPI‘-IHO-I[CC?ITI/I‘-IHBJI CUCTEMA CHUCII

2.5

Komuposanue texcroB. Komuposka ASCII. OxrobaiitHpie komupoBku. Crangapt UNI
Onpenenenre MHPOPMAITMOHHOTO 00bEMA TEKCTOBBIX COOOIICHUH

2.6

KonupoBanue wuzobpaxenuil. OneHka HHPOpPMAMOHHOTO 00BEMa TpauuecKux
paspelIeHny U ri1youHe KoaupoBaHus 1Berta. L{BetoBeie Monenu. KoaupoBanue 3ByKa. !
00BbEMa 3BYKOBBIX JJAHHBIX NPU 33JaHHBIX YACTOTE AUCKPETH3AIMH U Pa3psIHOCTH KON




2.7

Anrebpa noruku. [ToHaTHe BhICKa3bIBaHUS. Bhicka3bIiBaTelIbHBIC (GOPMBI (PEAMKATHI).
1 BCEOOIIHOCTH.

Jlornueckue oreparuu. TaOnumbl UCTUHHOCTH. Jlormueckue BhIpakeHHs. JIOTHYeCKE
orepaIyy | ONepalyy HaJl MHOKECTBAMHU.

3aKoHBI aareOpbl JOTMKU. DKBUBAJICHTHBIC MTPEOOpPA30BaHUs JIOTHYCCKUX BBIPAKCHUM.
CHUCTEMBI ypaBHCHUH.

Jlornueckue GpyHKIMN. 3aBUCHMOCTh KOJIMYSCTBA BO3MOXHBIX JIOTHYCCKUX (DYHKITUH OT
Kanonuveckrie popMbl JIOTHYSCKUX BBIPAKCHUN

2.8

COBepLHeHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTUBHLIC HOPMAJIbHBIC (bOpMBI, AJITOPUTMBI ¥
HUCTUHHOCTH

2.9

Jlormdeckue 3MeMeHTHI B cocTaBe KommbioTepa. Tpurrep. CymmaTtop. MHoropaspsaH
CXEeM Ha JIOTMYECKUX JJIEMEHTaX IO 3a[aHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3aMUCh JI
JIOTUYECKOU CXeMe

2.10

Mopnenn u mopaenupoBanue. llenmu mopenupoBaHus. AJEKBATHOCTb MOJENIN MOJIE
npoueccy. @opmannzanus NIPUKIaAHbIX 33]1a4.

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BHUIEC, yAOOHOM Il BOCHPHUSATHS
MIPEJICTABICHUE JaHHBIX (CXEMBbI, TAOIHIIBI, TPAPUKH).
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IIpencraBneHue LenbIX 4YUCEN B MAaMATH KOMIbIOTepa. OrpaHMYEHHOCTH JUANAa30HZ
KonuuecTBa paspsnoB. IlepenonHenne paspsaHoOd ceTKH. Be33HAaKOBBIE M 3HAKOBBI
JIBOMYHBIN TONOIHUTEIbHBIN KOJ OTPULIATENBHBIX YUCEIL.
[ToGutoBble noruueckue omnepanuu. Jlormueckuil, apupmeTnyeckuii U HUKIMYECKHU]
MOMOIIBI0 TOOMTOBOM onepanuu «uckmoyatommee NI
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HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHUCCII B IMAMATU KOMIIBKOTEPA. 3Haqama;1 qaCTb U
3HAQYECHUN BEIIECTBEHHBIX YHCEN. HpO6HeMI>I XpaHCHUA BCHICCTBCHHBLIX YHCCI, CB
KOJIMYCCTBA pPa3psa0B. Brinmonnenue onepaunﬁ C BCIICCTBCHHBIMU 4YHUCJIIaMH, I
BBIYHMCIICHUAX

2.13

I'padbi. OcHoBHBIE TOHATHS. Busl rpados. Onucanue rpagoB ¢ MOMOILBIO MAaTPHUIL CM
CIIUCKOB CMEXHOCTU. PelneHue alropuTMHUECKHUX 3a/ad, CBSI3aHHBIX C aHAJW’
ONTUMAJIBHOTO MYTH MEXAY BEpLIMHAMU rpada, onpeeleHue KOJIMUeCTBa pa3InyHbIX
OPUEHTHPOBAHHOTO AIMKINYECKOTO rpada)

2.14

JHepesbsi. bunaphoe nepeBo. [lepeBbst moucka. CmocoObl o0xoma aepeBa. [Ipexct
BBIpQXEHUI B BuUIE JaepeBa. lcmonp3oBaHue rpadoB W JEPEeBHEB IPH OMHCAHMUI
OKPYKaroIero MUpa

2.15

JluckpeTHble UTPBI IBYX UIPOKOB ¢ mosiHOM uMH(popmarueil. [loctpoenue nepesa nepe
CTpaTeruy Urpbl B TAOIMYHOM popme. BoIUTphIliHbIE U TPOUTPHIIIHBIE TO3UIIUMHU. Bhinry

2.16

Cpe,Z[CTBa HCKYCCTBCHHOI'O HMHTCJIJICKTA. I/I,Z[CHTI/I(I)I/IKaI_II/IH N  TIOUCK H306pa>1<eH
Hcnonp3oBaHne METOIIOB HCKYCCTBCHHOI'0O HHTCJUICKTA B o6yqa}01u1/1x CUCTCMAX.
HCKYCCTBCHHOI'O MHTCJIJICKTA B p06OTOTeXHI/IKC. I/IHTCpHCT ;1511 (S)7 8 HCﬁpOHHLIC CCTHU

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

dopmanuzanus NoHITHs anroputMa. MammHa TeropuHra Kak yHUBEpcaibHasi MOJEIb B




3.2

OrneHka cI0KHOCTU BhIYUCIEHUN. Bpemsi paboTel 1 00BEM UCHOIB3yeMON MaMsTH, U
UCXOAHBIX JaHHbIX. OIllEHKa AacCHUMITOTHYECKONH CIOXHOCTU aJTOPUTMOB. AJII(
cnoxHoctu. I[lepebopHbie anroputmbel. llpuMepsl pazmuYHBIX aITOPUTMOB PEIICHU:
UMEIOT PA3JIMYHYIO CJI0KHOCTD

3.3

OnpeneneHue BO3MOXKHBIX PE3YyJIbTaTOB PaOOThl IMPOCTEHIIMX AJITOPUTMOB YIIPAE
BBIUMCIUTEIBHBIX ITOPUTMOB. OIpeieIeHNe UCXOIHBIX JaHHbIX, IPU KOTOPBIX aIropy
pe3yabTar

3.4

ANropuT™MBl 00paOOTKM HATYpPAIBHBIX YHCEN, 3allUCAHHBIX B TIO3HIIMOHHBIX CHCTEM
3allUCH YHCiIa Ha OTIeNIbHBbIe NMU(MPHI, HAXOXKJICHUE CYMMbI U TPOM3BENCHUS MU, H
(MUHUMAJTBEHOM ) T PHI.

[IpencraBieHue yucia B BUAE HA0Opa MPOCTHIX COMHOXHUTENEH. AJTOPUTM OBICTPO
[Torick mpoCTHIX YKCEN B 3aJaHHOM JHAara30He ¢ TOMOIIBIO alITOPUTMA «PEHIETO IPaToc

3.5

MHoropa3p;meIe OeJabIC YMClla, 3aaadu I[.]'IPIHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3eik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumsl JaHHBIX: IE]I0Y
CHUMBOJIbHBIC, Jornyeckue. Berienus. Ciioxubie ycnoBus. Llukiiet ¢ ycnoBuem. Lukiibl
OO0paboTka gaHHBIX, XpaHsmuxcs B Qaitnax. TekcToBble U qBoOMYHbIE (aiiibl. DailioB:
ykazarenu). Urenue u3 daiina. 3anuce B daii.

Pazouenue 3a1aun Ha nmoa3anaun. [logmporpaMmer (poueaypbl u GyHKIIHHN).
Vicrionp30BaHue CTaHAAPTHOM OMOIMOTEKH SI3bIKa IIPOTPAMMUPOBAHHUS

3.7

Pekypcusi. PexypcuBHbie porienypsl U GyHKIuH. Vicronap30BaHue cTeka il OpraHu3an

3.8

Uucnennsie MeTonpl. TOUHOE M MPUOIIKEHHOE pelieHus 3anadu. UucieHHoe pelieH
nosnbopa napaMerpa. UncieHHbIe METO/IbI PELICHUS] YpaBHEHUI: MeTo]l repedopa, Me
[TpuOnmxk€HHOE BBIUMCIEHHUE JUIMH KPUBBIX. Bbluncnenue mutomaneit Guryp ¢ momc
(Meron MpSAMOYrOJBHUKOB, MeToj Tpamenui). Ilonck makcumyma (MuHUMYyMa) ¢y
METOJIOM MOJIOBUHHOTO JI€JICHUS

3.9

O0paboTka CUMBOJIbHBIX JaHHBIX. BcTpoeHHbIE (GYHKIUU s3bIKa TPOrPaMMUPOBAHUS 1
CTPOK. AJNTOpUTMBI 0OpaOOTKM CHUMBOJIBHBIX CTPOK: MOACYET KOJMYECTBA IOSBI
pa3bueHue CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAM, MOMCK IOJCTPOKU BHYTP
HalJIeHHOM TOJCTPOKM Ha JAPYryl CTpoKy. ['eHepauus Bcex CIOB B HEKOTOPOM al(
3aJJaHHBIM orpaHuyeHusM. [IpeobpazoBaHue yncIa B CUMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbl M MOCIIE€0BaTeNbHOCTH 4Kce. Bbruncienne 0OO0OIIEHHBIX XapaKTEpUCTH]
YHUCIIOBOM IOCJIEIOBATEIbHOCTH (CYMMBI, IPOU3BEACHUS, CpPEIHEro apudMeTnye
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YAOBIETBOPSAIOIINX 3alaHHOMY Y
3aJJaHHOTO 3HAY€HUs B MaccuBe. ANTOpPUTMBI pabOTHI C 3JIEMEHTAMHM MacCHBa C (
MmaccuBa. CopTHpOBKa OAHOMEPHOI0 MaccuBa. [IpocTbie METO/IbI COPTUPOBKH (METOA
copTupoBKa BcTaBkamu). CopTupoBKa CilUsHUEM. bpicTpast copTHpOBKa MaccuBa (aarop
MOKMCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIByMepHbIE MacCUBBI (MaTpHIlbl). ANTOPUTMBI OOpPaOOTKH JIBYMEPHBIX MAaCCHBOB:
YHUCIOBOTO MAacCHBa MO 33/JIaHHBIM IpaBHJIaM, TMOMCK AJIEMEHTa B JIBYMEPHOM MAacCHB
(MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOI]




3.12

CrnoBapu (accoImaTUBHBIE MAaCCHBBI, OTOOpakeHwHs ). XamI-Tabmauiiel. [Toctpoenue anda
JUTS 33JJAHHOTO TEKCTa

3.13

Crexn. AmHanu3 mOpaBUIBHOCTH CKOOOYHOTO BbIpaKeHHs. Borunciaenue apud
3aMMCaHHOTO B IOCT(QUKCHOHN (opme.
Ouepenu. Mcnonp3oBanue oYepein sl BpEMEHHOTO XPaHCHUS TaHHBIX

3.14

Anroputmbl  Ha rpadax. IlocTpoeHMe MHMHHMMAIBLHOTO OCTOBHOTO  JIepeBa
HeopueHTHpoBaHHOro rpada. KomuuecTBO pa3nuUHBIX MyTed MeXAy BepIIn
anuKIMIeckoro rpada. Anroputm JlelKkcTpbl

3.15

HepeBbsi. Peanmzanust nepeBa ¢ MOMOUIBIO CCBUIOYHBIX CTPYKTYp. JlBomuHble (OmMHAap!
JiepeBa Ui 33aHHOTO apu(METHUECKOTO BBIpaKEHHsI. PEKypCHBHBIE alrOpUTMbI 00X0
CTeKa U ouepeau i1 00Xxo/a AepeBa

3.16

I[I/IHaMI/I‘ICCKOG IMporpaMMHUpPOBaHUC KaK MCTOJ PCHICHHUA 3aJja4d C COXPAaHCHUCM IIPO
38.,[[21‘11/1, peuiacMbI€ C IIOMOIIBIO AWMHAMHWYCCKOI'O IIPOTpaMMHUPOBAHHA: BBIYMCICHU
MOACYET KOJIMUECTBA BapHaHTOB, 3a/la4i OIITUMH3AallK1

3.17

[Tonsitie 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMmMupoBaHuu. OOBEKTHI M KIac
00BbekTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpaMM Ha OCHOBE 00
nonaxona. MHKkancymsus, HacieI0BaHue, MOJIUMOPPU3M

HudbopmalinoHHbIE TEXHOIOTUN

4.1

Ananun3 naHHbIX. OCHOBHBIE 33J]aud aHAIU3a JaHHBIX: IPOTHO3UPOBAHUE, KIacCU(pHUKaL
oTkJIoHeHuil. [locnenoBaTeIbHOCTD peIIeH s 3a/1a4 aHaIN3a JaHHbBIX: cOOp MEePBUYHBIX
KayecTBa JAaHHBIX, BBIOOp M (WJIM) TOCTPOCHUE MOJENH, NpeoOpa3oBaHUE JaHHBI
MHTEpIpeTanus pe3ynbratoB. lIporpammusle cpeacrtsa u MHTEepHET-cepBUCHl 1M OC
JaHHbIX. bonbine nanuple. MammHHoe 00ydyeHue

4.2

AHalu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaOyuL. BplUuCIEHHE CYMMBI, Cp!
HauOOoJbIIEro (HaWMEHBIIEr0) 3HA4YEHMs JAuana3oHa. Berunmcinenue koaguumeHTa
naHHbIX. [locTpoeHune cTonouaThX, IMHEHYATHIX U KPYroBbIX AuarpaMM. Iloctpoenue 1y
JUHUM TpEeHJa, pelleHHe 3a/jad IpOrHo3upoBaHus. PemieHue 3amad oNTUMHU3ALNU
TabIUI

4.3

I[I/ICerTI/BaI_[I/I}I IIpu MaTeMaTU4CCKOM MOICIUPOBAHUHN HETPCPBIBHBIX ITPOLICCCOB. J\Y
MO,Z[CJII/IpOBaHI/IC OMOJIOTHUYECKUX CHCTeM. MaTeMaTHYeCKHe MOACIM B JOKOH
9KCIICPUMCHTBI C MOJICIIAMU. 06pa60T1<a PE3YJIbTATOB SKCIICPHUMCHTA. Metoa HauMmel
YHUCJIOBBIX MapaMCTPOB MOACIIMPYCMbBIX 00BEKTOB M MponeccoB. BoccranopneHue 3aBi
9KCIICPUMCHTA

4.4

BepostHoctHeie wmonaenn. Mertonsl Monte-Kapio. MMurtanmonHoe MoaelnnpoBaH

00CITy>)KMBaHUS

4.5

Tabnuunble (pesiOHHbIe) 0a3bl NaHHBIX. Tabmuia — mpeacTaBlieHnue CBEACHHI 00 01
3amuch. Kimrou tabmunel. Pabora ¢ roroBoii 0a3oi JaHHBIX. 3alojHEHHE Oa3bl JaHH
bubTpaIys JaHHBIX. 3aMIPOCHl HA BEIOOPKY JaHHBIX. 3aIPOCHI ¢ TapaMeTpaMu. Beraucs

MHuoroTtabaudnble 0a3bl JaHHBIX. THUIBI CBA3EH Mexay TaOnuiiamu. BHenrHwit kimtou. |




3anpocm K MHOTOTa0JMYHEIM 0a3aM JaHHBIX

4.6

TekcroBbiii mporeccop. CpencTBa IOMCKa M aBTO3aMEHBI B TEKCTOBOM IIPOIIECC

TEKCTOBbIC  JOKyMeHThl. CHOCKH,
OnbmmorpaguUecKux CChUIOK

OI'JIaBJICHHUC.

IIpaBuina

HUTUPOBAHUA

HCTC




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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