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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHdopmartuke (yriayOn€HHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oO1rero oopa3zoBanus pa3paboTaHa Ha OCHOBE TPeOOBAHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOHM  00pa30oBaTelIbHOM MpOrpaMMbl  CpeaHero oOlmero o0pa3oBaHus,
npeacrasieHHbix B ®PI'OC COO, a Takxe ¢denepanbHOi paboueld mporpaMmbl
BOCITUTAHUSI.

[Iporpamma no uHpopmatuke Aa€T npeacTaBieHue O UesaX, oOlel cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHUs O0YUYaAIOIIUXCS CPEeACTBAMHU YYEOHOro mpeamera
«upopmatukay Ha yrayOJIEHHOM  YpOBHE, YCTaHaBIMBaeT 00sA3aTENbHOE
peIMETHOE COJEpKaHHue, MPEeIyCMaTPUBAET €ro CTPYKTYPUPOBAaHUE MO pasjesiaM U
TEMaM Kypca, ONpeeNsieT paclpeesieHle ero no kiaccam (rogam uU3ydeHwus ), 1aér
NpUMEpPHOE pachpe/iejieHue y4eOHbIX YacoB MO TEMATHUYECKUM paszfejiaM Kypca U
peKoMeHyeMyl0 (IPUMEpPHYIO0) MOCIEAOBATENbHOCTh MX M3YUYEHUS C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

[Iporpamma no uHGpOpPMATHUKE OINpEAeNsIeT KOJIUYECTBEHHbIE U KaueCTBEHHbIE
XapaKTepUCTUKN y4yeOHOro maTepuaia i KaXIO0ro roja M3y4deHus, B TOM YHCIe
JUISL  COJIEP>KATENIbHOTO HAIOJIHEHHUs] PAa3HOTO BHJIAa KOHTPOJIA (MPOMEKYTOUHOU
aTTecTallMi O0y4YaroIIMUXCs, BCEPOCCUICKUX MPOBEPOUYHBIX PabOT, TOCYIapCTBEHHON
uToroBoil arrectamnuu). llporpaMmma mno wuHbOpMATHKE SBISETCS OCHOBOM s
COCTaBIICHHUSA aBTOPCKUX Yy4YeOHBIX TMporpaMM U Yy4YeOHHKOB, IIOYPOYHOTO
TUTAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTuka B cpeaHem oO1ieM 00pa30BaHUU OTPAXKaET:

CYITHOCTh ~ MH(POPMATUKH  KaK HAaydYHOW  JUCHUIUIMHBI,  HM3ydYaromiei
3aKOHOMEPHOCTH TMPOTEKaHUs U BO3MOKHOCTH aBTOMATHU3AIMM HH(POPMAIMOHHBIX
IIPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  0O0JacTH  TPUMCHEHHS  WH(POPMATHKH,  TIPESXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTtep HWHPOPMATUKH ©W  HUHPOPMAIUMOHHOUN
TEeSATENBHOCTH.

Kypc unpopmaTuku 1751 ypOBHS CpeJHEro oOIero oOpa3oBaHUs SBISIETCA
3aBEpIIAIOIIMM STalOM HENPEPHIBHOM MOJATOTOBKM O0OydYaromuxcsi B 00JacTu
nHPOPMATUKU U MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, OMupaeTcs Ha
coJep)KaHue Kypca MHPOPMATHKH YPOBHS OCHOBHOTO OOIIET0 0Opa30BaHUS U OIBIT
IIOCTOSIHHOT'O MPUMEHEHNS HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH, 1aET
TEOPETUUECKOE OCMBICIICHUE, HHTEPIPETAILINIO U 0000IIEHHE ITOTO OIbITA.

Pesynbratel  yriyOn€HHOro  ypoBHS ~ M3Y4YEHHA  Y4yeOHOro  mpenmMera
«Mudopmaruka»  OpUEHTHPOBAHBl HA  TOJYy4YEHHE  KOMIIETEHTHOCTEH NSt



nocieaymwmeil  npoeccuoHaIbHOM  JEATEIbHOCTH Kak B paMKax JIaHHOU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMU TMOHATUSIMU M 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX
CTpPOUTCSI JaHHas TpeaMeTHas 00JlacTh, PACMO3HABAHME COOTBETCTBYIOIIUX UM
MIPU3HAKOB U B3aUMOCBSI3EH, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMUHbBIC TTOIXOAbI K
W3YUYCHUIO SIBJIICHUM, XapaKTePHBIX ISl U3y4aeMoM MpeMeTHON 00J1acTH;

yMEHUE pelllaTh THUIIOBbIE TPAKTUYECKUE M TEOPETUUECKHE 3ajiayw,
XapaKTepHBIE JIJIs1 UCIIOJIL30BAHUSI METOJIOB U MHCTPYMEHTApUS JJTaHHOU MpPEeIMETHOM
obnacTu;

HaJU4Me TMPEJCTABICHUN O JaHHOW MpeaMETHOW oO0JacTh KakK IIEJIOCTHOM
TEOpUH (COBOKYMHOCTH TEOPUiIl), OCHOBHBIX CBSI3IX CO CMEXKHBIMU OO0JIACTIMHU
3HaHUMU.

B pamkax yriy0na€HHOrO ypoBHS H3ydeHUs HH(POPMATHKUA OOECredyruBaeTCs
IieJICHANIpaBlIeHHasl TOATOTOBKAa OOYyYaroIMXCsl K MPOJOJDKEHHI0 00pa3oBaHUsS B
opraHu3anusax  npodecCHOHAIBLHOTO  O0pa3oBaHHWs IO  CIEIUATBHOCTSM,
HEMOCPEACTBEHHO CBSI3aHHBIM € [U(PPOBBIMU  TEXHOJIOTHSMH, TaKUM Kak
nporpaMMHas WHXEHEpHUs, HHQPOpMaIMoHHAs O0e30MacHOCTh, WH(OPMAIMOHHBIC
CUCTEMBl M TEXHOJOTUM, MOOWIbHBIE CHCTEMBI W CETH, OOJBIINE JIaHHBIC U
MalllMHHOE OO0y4YeHHe, TPOMBIIIJICHHBIA HHTEPHET BeElled, HWCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJIOTMM OECHpOBOJAHONW CBSI3M, pPOOOTOTEXHHKA, KBAHTOBBHIE
TEXHOJIOTUM, CUCTEMBI PACHpEAECNIEHHOTO PEECTpa, TEXHOJIOTUH BUPTYAJIBHOU H
JIOTIOJITHEHHOW peajbHOCTEN.

OcHoBHast 1enbp wu3ydyeHuss ydeOHoro mnpenvera «MHdopmatuka» Ha
yrayoJIEHHOM YpPOBHE CpeaHEro ooiiero obpasoBanus — obecredeHre JaabHEHIero
pa3BUTHs WHGOPMAIIMOHHBIX KOMIIETEHIIMHA O00YyYaromerocs, €ro TOTOBHOCTH K
’KU3HU B YCJIOBHSIX Pa3BUBAIONIETOCS HH(POPMAIIMOHHOTO 00IIeCTBAa U BO3pACTAIOIIEH
KOHKYpPEHIIMM Ha phIHKE Tpyaa. B cBs3u ¢ 3tMm m3ydeHue mHpopmatuku B 10-11
KJ1accax JOJKHO OOCCIICUHTh:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, OCHOBAHHOTO Ha TMOHUMAHUU POJHU
uHQOpMaATHKH, WHPOPMANMOHHBIX ©  KOMMYHHKAllMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIIUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUW pa3nuuaTth (aKTbl W OICHKHA, CpPaBHUBATh
OLICHOYHBIE BBIBOJbI, BHUAETh HMX CBSI3b C KPUTEPUSIMU OIICHUBAHUS U CBA3b
KPUTEPUEB C ONPENECIEHHON CUCTEMOM LIEHHOCTEW, MPOBEPATH HA JOCTOBEPHOCTH U
00001maTe nHHOPMAITHIO;

c(hOpMHUPOBAHHOCTH TIPEICTABIICHUN O BIUSHUN WH(OOPMAITMOHHBIX TEXHOIOT I
Ha >HU3Hb YeJIOBEeKa B OOLIECTBE, MOHUMAHHUE COLUAIBHOrO0, 3KOHOMHUYECKOIO,
MOJIUTUYECKOT0, KYJbTYPHOTO, IOPUIUYECKOr0, MNPUPOJHOTO, 3IPTrOHOMHUYECKOTO,
MEJIUIIMHCKOTO U (PU3HOJIOTHUECKOTO0 KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTH;



NPUHATHE TPABOBBIX M ITUYECKUX ACIEKTOB MH()OPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIOJEH, BOBJICYEHHBIX B CO3JaHUE M HUCIOJIb30BAaHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIIpOCTpaHEHUE H(OPMALIH;

CO37aHUE YCJIOBUH /i1 pa3BUTHS HABBIKOB Y4YE€OHOH, MPOEKTHOW, Hay4HO-
UCCJIEeI0BATEIbCKOM M TBOPYECKOW JEATEIBHOCTH, MOTHUBALIMM OOYyYaroOLUXCS K
CaMOPa3BUTHIO.

B copepxanuu yuebHoro npeamera «MHpopmaTtukay BBIIEISIOTCS YETbIPE
TEMATUYECKUX pa3jiena.

Paznen «llu¢ppoBasi rpaMOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JPYIMX DJIIEMEHTOB LU(POBOr0  OKPYKEHHs, BKIIOYas
KOMITBIOTEPHBIE CETH, MCIOJIb30BAHUIO CPEJICTB ONEpPAllMOHHON cHUcTeMbl, paboTe B
ceth VIHTepHET ¥ HCHOJB30BAHUIO HWHTEPHET-CEPBUCOB, HUH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue ocCHOBbI HMH(MOPMATHKHW» BKIIOYaeT B cels
NOHATUUHBIA anmapar WHQOPMATHKH, BOMPOCH KOIUPOBaHUS HWH(GOpMAIUH,
u3MepeHuss HH(POpPMAIMOHHOTO O00BbEMA JaHHBIX, OCHOBBI aireOpbl JIOTUKUA U
KOMITBIOTEPHOTO MOJICIIUPOBAHUSI.

Paznen «AJaroputMbl M NPOrpaMMHPOBAHHE)» HANpPaBICH Ha pPa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHUS, pa3pabOTKy aJrOPUTMOB M OLIEHKY HX CIIOKHOCTH,
(opMuUpOBaHHE HABBIKOB pealM3allMM NPOrpaMM Ha S3bIKax MPOrPaMMHPOBAHMUS
BBICOKOTO YPOBHSI.

Paznen «HpopManmoHHbIe TEXHOJOTHMN» TOCBSIIEH BOIIPOCAM MTPUMEHEHUS
MH(POPMAIIMOHHBIX TEXHOJOIHM, pEaJM30BAHHBIX B MPHUKIAAHBIX MPOrPaMMHBIX
OpOAYKTaX M HHTEpHET-CEpBHCAaX, B TOM YMCIE B 3aJayax aHajiu3a JIaHHBIX,
UCMOJIb30BaHUIO 0a3 JaHHBIX M DJEKTPOHHBIX TAaONUIl AJS PEIICHUs NPUKIATHBIX
3ajad.

B mnpuenénHom panee conxepkaHuu ydeOHoro mnpenmera «MHdopmarukan
KypCHUBOM BBIJICIICHBI JIONOJHUTENIbHBIE TEMbI, KOTOPbIE HE BXOJAT B 00A3aTEIbHYIO
nporpaMmMy OOy4Y€HHUS, HO MOTYT OBbITh MPENJIOKEHBl JJS H3YYCHHS] OTIECIbHBIM
MOTHBUPOBAHHBIM U CITOCOOHBIM 00YYarOIINMCSI.

VYrnyOn€éHHbll  ypoBeHb U3Y4YeHHMS HH(POPMATHUKUA PpPEKOMEHAYeTCs  AJis
TEXHOJIOTUYECKOTO  MpOQuis,  OPUEHTUPOBAHHOIO  HAa  HMHXKEHEPHYID U
WHOOPMAITMOHHYIO Ccepbl eATeTbHOCTH. YTIyONEHHBIM YPOBEHb HW3Y4YCHUS
uHPOpMATUKK OOECHeYrnBaeT: MOATOTOBKY OOYYalOIIMXCS, OPHUEHTUPOBAHHBIX Ha
CHEIMATbHOCTH B 00JacTM HWHGOPMALMOHHBIX TEXHOJOTUH U HH)KEHEPHbIE
CHEUUANbHOCTH, YYacTHE B NPOEKTHOM UM HCCIEA0BATEIbCKOW JAESTENBHOCTH,
CBSI3aHHOM € COBPEMEHHBIMU HANpaBICHUSIMH OTpaciu  HHGOPMAIMOHHO-
KOMMYHHKAIIHOHHBIX T€XHOJOTUH, MOATOTOBKY K YYacTHIO B OJIMMIHUAAAX M CAaue
EnuHOro rocy1apcTBEHHOr0 3K3aMeHa 10 HH(POpMaTHUKE.



[TocremoBaTeTbHOCTh U3YYCHHSI TEM B TIpeiesiaX OJJHOTO To/la 00yUEHUS MOXKET
OBITh M3MEHEHA 10 YCMOTPEHHUIO YYUTENs MPHU MOATOTOBKE pabodeid mporpaMmbl U
MOYPOYHOTO TIIAHUPOBAHMSI.

OO61iee yuciIO 4acoB, PEKOMEHJOBAHHBIX ISl M3ydyeHUs HH(pOpMATUKU — 272
yaca: B 10 kimacce — 136 gacoB (4 gaca B Hezento), B 11 kimacce — 136 gacos (4 gaca B
HEJICITIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBaHust TEXHUKN O€30MACHOCTH M TUTHUEHBI IIPU pabOTe C KOMIBbIOTEPAMU U
JIPYTUMU KOMIIOHEHTAMU LIUPPOBOTO OKPYKEHUS.

[TpuHuunel paboThl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. APXHUTEKTYypa
¢don Heiimana. ABTOMAaTHMYECKOE BBITIOJIHEHUE MPOTPaMMbl  IPOILIECCOPOM.
OnepaTuBHasi, TOCTOSIHHAs U JOJrOBpeMeHHas mamsaTh. OOMEH JaHHBIMH C
nomotibio muH. KoHTposiepsl BHEMTHUX yCTPOUCTB. [IpsiMoit 1ocTyn K mamsiTy.

OcCHOBHbBIEC TEHACHIIMU PAa3BUTHS KOMIBIOTEPHBIX TexHoJorui. [lapamienbHbie
BbIYKCIICHUS1. MHOTOMpolieccopHbie cucteMbl. CyrepkoMnbloTephl. Pacnipenenénubie
BBIYUCJIMTENIBHBIE CUCTEMBI U 00paboTKa OOIBIINX JaHHBIX. MoOWIbHBIE ITU(POBHIC
YCTPOWCTBA M WX PoOJdb B KOMMYHHUKAIUsAX. BCTpoeHHbIE KOMIBIOTEPHI.
MukpokoHTposiepsl. PoGoTH3npoBaHHbie MPOU3BOACTBA.

[IporpammHoe obOecrieueHrne KOMITBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bubl
mporpaMMHOro o0ecreueHusi M uX Ha3zHaueHne. OCOOCHHOCTH MPOrPaMMHOIO
obecrieueHus: MOOWJIBHBIX  ycTpouicTB. IlapamnensHoe  mporpaMMHpOBaHHE.
CucremHoe mnporpaMMHoe obOecriedeHue. OrnepanioHHbIe CUCTEMBI. Y TUJIMTHI.
HpaiiBepbl ycTpoiicTB. MHCTAIIAIMSA U JEMHCTAIIISALMS IPOTPAMMHOTO 00eCIieyeHusl.

daiinoBeie cucTeMbl. [IpUHIUIBI pa3MmelnieHuss W MMEHOBaHMs (aitjioB B
nonroBpeMeHHoM namsTu. [11a6Gnoub! Anig onucanus rpyni (hansos.

[Iporpammuoe oGecrnieuenue. JIuieH3MpoBaHUe MPOrPAMMHOIO OOECTICUeHUS U
udpoBbIX pecypcoB. IlpornpuerapHoe u cBOOOIHOE MPOrpaMMHOE OOeCIeUeHUE.
KomMmMepueckoe © HEKOMMEPYECKOE HCIIONIb30BAaHUE MPOrpPaMMHOT0 OOecTieueHus u
upoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas 3aKOHOJATEIHCTBOM
Poccuiickoit @enepanuu 3a HEMPAaBOMEPHOE HCIOJIB30BAHUE MPOTPAMMHOIO
obecrieueHus U MUPPOBBIX PECYPCOB.

[IpuHUUIIBI TOCTPOCHUS W aNNapaTHbIE KOMIIOHEHTbl KOMITBIOTEPHBIX CETEH.
CerteBbie mpotokoiibl. Cets UHTEepHeT. Anpecanusa B cetu MHrepHer. [IpoTokomsl
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha noxacerm ¢ momounipro Macok mnoxcereid. CereBoe
agmMuHuctpupoBanue. [lomydeHue AaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
IIpoBepka Hanmuuus cBsI3M C y3i1oM ceTd. OmnpenelieHHe MapuipyTa IBUKEHUS
MaKETOB.

Buner  gestenbHOCTM B ceth  MHTEpHeT. CepBucel  HMHTepHerTa.
I'eonndopmarmonasie CUCTEMBI. [ €0TOKAIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU
(Hanmpumep, JOKauus MOOWIBHBIX Telle()OHOB, ONPEACIICHUE 3arpyKEHHOCTHU
aBTOMarucrTpasiei), MHTEPHET-TOProBsl, OpOHUPOBAHUE OUIETOB U TOCTUHUII.



['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpBUCHI U ycayrd. CouuanbHble CETH —
OpraHu3aius KOJUIGKTUBHOTO B3auMOJEHUCTBUS U oOMeHa pJaHHbIMU. CeTeBoi
ATUKET: TMpaBuja NoBeAeHUs B KubepnpocTtpaHcTBe. I[IpobiieMa MOMIMHHOCTH
noyiydueHHoU nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE W HSKOHOMMYECKHE VYIPO3bl, CBSI3aHHBIE C HCIOJIb30BAaHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoruil. OO1mue mnpoOaeMbl 3allUThI
uHpopmamu 1 uHPopMamoHHoi 6e3onacHocTi. CpeacTBa 3aluThl UHHOPMALIMH B
KOMITBIOTEpPAX, KOMITBIOTEPHBIX CETSAX W aBTOMATU3MPOBAHHBIX HH(POPMALMOHHBIX
cucremax. [IpaBoBoe obecrneueHre HHPOPMAITMOHHON OE30MaCHOCTH.

[IpenoTBparnienue HECAaHKIIMOHUPOBAHHOTO JOCTyTa K JUYHOMN
KoH(uaeHIIMaTbHON WH(OpMAIK, XpaHAIICHCS Ha MEePCOHATBLHOM KOMITBIOTEPE,
MOOMIIBHBIX ycTpoiicTBax. BpegoHocHoe mporpammHoe oOecreueHue M CrocoObl
OOpbObI C HHUM. AHTUBHPYCHBIE mporpammbl. Opra"uzamus JUYHOTO apxuBa
uHpopmaruu. PezepBHoe konupoBanue. [laponbHas 3ammra apxusa.

[Mudporanue nanupix. CUMMETpUYHBIE U HecUMMeTpuuHble mudpel. [udpsr
npoctoit 3amensl. [lugp Lesaps. udp Buxenepa. Anroputm mudposanus RSA.

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Nudopmanusi, nanueie u 3HaHus. MHpopmanmoHHbIE MPOLECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpeprbiBHBIE U AWCKpPETHbIE BEIUYMHBI M cUTHaIBL HeoO0xoamMocTh
TUCKpeTH3alud HWHGOpMAlMK, TNPEJHA3HAYCHHON [JIs XpaHEeHWs, Tepeladyd u
00paboTKH B ITU(GPOBBIX CUCTEMAX.

JIBonuHoe  koaupoBaHue. PaBHOMepHblE W HEpaBHOMEpPHBIE  KOJBI.
JlexoaupoBanue cOOOIIEHUH, 3aMMCAaHHBIX C TMOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycinosue ®ano. I[loctpoeHne OAHO3HAYHO JEKOJUPYEMBIX KOJOB C ITOMOIIBIO
nepea. EquHuiel usMmepenus koiumdectBa uHPopManuu. AjdaBUTHBIA TOAXOI K
OILICHKE KOJIMYeCTBAa HUH(POPMAIIUH.

Cucrembl cuucieHusi. Pa3épHyTas 3amuch LENbIX M JIPOOHBIX YHCENT B
MO3UIIMOHHOW cucteme cuucieHuss. CBOWCTBAa MO3UMUHUOHHOW 3allCU  YHKCHA:
KOJMYECTBO IU(P B 3aMUCH, MPHU3HAK JEIUMOCTH YHCJIa HA OCHOBAaHUE CHCTEMBI
CUMCJIEHUSI. AJITOPUTM IEPEeBOJA LEIOr0 Yuciia U3 P-MUHOW CUCTEMBI CUMCIICHHS B
JECATUYHYI0. AIITOPUTM TepeBoJja KOHEYHOW P-w4yHO npobu B ACCATUYHYIO.
AJTOpUTM NEepeBOJa 1IEJIOr0 YUCa U3 IECATUYHON CUCTEMBbI CUUCIIEHUS B P-HuHYIO.
[lepeBon koHeuHOU necaTHUHOW npoOu B P-munyro. J[BowuyHas, BOCBMEpPUYHAS H
IIECTHAAIIATEPUYHAS] CHUCTEMBI CUWCIICHUS, CBS3b MEXIy HUMU. Apudmerndeckue
omepalyd B MO3UIUOHHBIX CHUCTEMax CUUCIeHud. TpouuHas ypaBHOBEIICHHAs
CUCTEMA CUUCIIeHUs. J|BOMUHO-eCATUYHAS] CUCTEMA CUUCIICHHUSI.

KomupoBanme TtekcroB. KommpoBka ASCIl. OpnoOailiTHBIE KOIWPOBKH.
Crargaptr UNICODE. Konuposka UTF-8. Onpenenenne napopManinoHHOT0 00BhEMa
TEKCTOBBIX COOOIIICHUH.



Koauposanne nzobpaxenuil. OnieHka nHGOpMaIMOHHOTO 00bEMa rpaduyecKux
JAHHBIX TPHU 3aJJaHHBIX pa3pelIeHUH W TIyOuHEe KoaupoBaHus I1BeTa. L[BeTOBBIE
Mozenu. BekropHoe komgupoBanue. @opmatbl rpapuyeckux aitnos. TpéxmepHas
rpaduka. @paxranbHas rpapuka.

KonupoBanue 3Byka. Ouenka WHGOPMAIMOHHOTO OOBEMA 3BYKOBBIX JAHHBIX
MIPU 33JIaHHBIX YaCTOTE IUCKPETU3AIUU U PA3PAIHOCTU KOJIUPOBAHMUS.

Anrebpa unoruku. I[loHsiTue BbICKa3biBaHUs. BbiCKa3biBaTeIbHBIE (POPMBI
(npenukatel). KBaHTOpBI CyIIECTBOBaHUS U BCEOOUTHOCTH.

Jlornueckue onepauuu. TaOnauipl HCTUHHOCTU. Jlormyeckue BbIpaKEHUS.
Jlornueckue ToxecTBa. JlokazaTenbCTBO JOTUYECKUX TOKIECTB C MOMOIIBIO TaOIHUIL
UCTUHHOCTHU. Jlornyeckue onepanuu U onepanuu Haj MHOKECTBAMH.

3aKkoHbl aNreOpbl JIOTUKH. ODKBUBAJIECHTHBIE MpeoOpa3oBaHUs JOTHYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUS U CUCTEMbl YPaBHCHUH.

Jlornueckue ¢GyHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXMXHBIX JIOTMUECKUX
GbyHKIHI OT KOoJInuecTBa apryMeHTOB. [lofHbIE CHCTEMBI TOTUYECKUX ()YHKITUH.

Kanonuueckue bopmBI JIOTUYECKUX BBIPKCHU . CoBeplilieHHbBIC
JTU3BbIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbIE (OPMBI, aJITOPUTMBI  HX
NOCTPOCHHMSI IO TAOJINIIE UCTUHHOCTH.

Jlornueckue »BJeMEHTBl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psansiii cymmarop. IlocTpoeHue cxeM Ha JOTMYECKMX DJIEMEHTax IO
3aIJaHHOMY JIOTUYECKOMY BBIPQXEHUIO. 3aluCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBieHne 1ENbIX YWCE B MaMITH KoMIbloTepa. OrpaHMYeHHOCTh
Iuara3oHa 4YWCell TMpU OrPaHUYECHHHM KoJudecTBa pa3psanoB. IlepenonHeHue
paspsaHON ceTku. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[TobuToBbIe JorMUYecKkue omeparuu. Jlormdeckuit, apudMeTHUYECKUNA U
mukinueckuii  capurd.  llludpoBanne ¢  MOMOIIBI0 TOOWTOBOM  Omepaluu
«wuckirovaroniee NJIN».

[IpencraBieHne BEMIECTBEHHBIX YHCEI B MAMSITH KOMIIBIOTEPA. 3HAYAIIAs YaCTh
U MOpAJIOK ymucia. /[uama3zoH 3HaueHU BelleCcTBEHHbIX uncel. [Ipobnembl xpaHeHus
BEILIECTBEHHBIX YHMCEJ, CBSI3aHHBIE C OrPAHUYECHUEM KOJMYECTBA pa3psioOB.
BrimosiHeHne omepanuii ¢ BEIIECTBEHHBIMH YHCIIAMH, HAKOIUICHHE OIMIMOOK TpH
BBIYMCIICHUSX.

AJITOPUTMBI U TPOTPAMMHPOBaHME

OnpeneneHrne BO3MOXHBIX PE3YJIbTATOB Pa0dOTHl TPOCTEHIINX aITOPUTMOB
YOpaBJI€HUS MCIOJHUTENSIMA W BBIUKCIUTENBHBIX alropuTtMoB. OmpeneneHue
MCXOJIHBIX JAHHBIX, P KOTOPBIX aJTOPUTM MOXKET 1aTh TpeOyeMblil pe3yibTarT.



Oranbl pelleHus 3a7ad Ha KoMmIbloTepe. HMHCTpyMeHTanbHBIE CpEencTBa:
TPaHCHATOpP, OTAAMUUK, npoduaupoBUK. KoMmmowisiius ©  UHTEpHpeTanus
nporpamMm. BupTyanbHble MallluHBL.

WurerpupoBanHass cpeaa  pa3paboTku. MeTonbl  OTJIAJKU — [POTrpaMM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmuu. Ornamouynslid  BbiBOA. Ilomarosoe
BBIIIOJIHEHUE ITporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaYEHUN IEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunel gaHHBIX:
LIEJIOUYHCIICHHBIE, BEIIECTBEHHBIE, CUMBOJIbHBIE, Jornueckue. Berienus. CinoxkHbie
ycinoBus. Lluknel ¢ ycnoBueM. Iuknbl 1mo nepemeHHoOM. B3anmo3aMeHAEMOCTH
pa3IMYHbIX BUAOB LUKIOB. MHBapuanT wnmkna. CocTaBlieHHME LHKIA C
UCITOJIb30BAHUEM 3apaHEE ONPEICIEHHOIO NHBAPUAHTA LIUKIIA.

JlokymeHTHpOBaHKE MporpaMmm. Mcmnonb3oBaHne KoMMmeHTapueB. IloaroroBka
OMUCAHUS MPOrPaMMbl U HHCTPYKIIMU JJIS1 TOJIb30BATEIIS.

Anroput™Mbl 00pabOTKM HATYypaJbHBIX YHUCEJ, 3alMCAHHBIX B TMO3UIIMOHHBIX
CUCTEMaX CUHCIICHUS: pa30ueHue 3aMucu YKciia Ha OTAeNbHbIe U(PbI, HAXOXKICHUE
CyMMBl W TMpou3BeNeHHS UUDp, HAXOXKICHHUE MAaKCUMAJIbHOW (MUHHUMAJIBHOM)
U PBHI.

HaxoxneHnue Bcex MpOCTBIX 4YUCEN B 3aJaHHOM Auamna3oHe. IIpeacrtaBieHue
yuclia B BUje Ha0opa MPOCTHIX COMHOXKHUTENEH. AJITOpUTM OBICTPOTO BO3BEACHHS B
CTCIICHb.

OO06paboTKa MaHHBIX, XpaHAIUXcs B Qainax. TekcToBble U ABOWYHBIE (Dailiib.
daiinoBsie mepeMeHHbIe ((paiiaoBeie ykazaTenu). Utenue u3 ¢aiina. 3anuck B Qaiin.

Pazbuenne 3amaun Ha moazagaud. [loamporpammel (mpouenypbl U GyHKIUN).
Pexypcusi. PexkypcuBHbie 00BeKTHI ((ppakranbl). PexkypcuBHBIE NpoOLEAYypHl H
¢ynkiuu. Mcnonb3oBanue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHAapTHOW OMOJMOTEKH sI3bIKa  MPOTPaAMMHUPOBAHUS.
[ToakmtoueHne OMOIUOTEK MOAMPOTPAaMM CTOPOHHHUX MPOU3BOAUTENCH. MOIYIBHBIN
IIPUHLIMI TOCTPOEHHUS TPOTPAMM.

UYucnennblie MeTonbl. TouHOE UM MPUOMMKEHHOE pelieHus 3aaaun. YnclieHHbIe
METOJbl PEIICHUS YpaBHEHHI: MeToj mepedopa, METOJ MOJIOBUHHOTO JIEJECHUS.
[TpubnmxEHHOE BHIYUCIICHUE JUIMH KPHUBBIX. Bbruncienwe miomaneid Guryp c
MOMOIIBI0 YHCIEHHBIX METOAOB (METOJ MPSIMOYIOJBbHUKOB, METOJ TpaIeLHii).
[lonck w™akcumyma (MUHMMyMa) (YHKIMA OJHOW TIEPEMEHHOW METOJ0M
MTOJIOBUHHOTO JICJICHUS.

OOpaboTka  CHMBOJBHBIX  JIaHHBIX.  BcTpoeHHble  (QYHKIIMM  S3BIKA
MPOTrPaMMHUPOBaHUS T 00paOOTKM CHMBOJBHBIX CTPOK. ANTOpUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TIOJICYET KOJMYECTBA TMOSBICHUI CUMBOJIA B CTPOKE, pazOueHne
CTPOKM Ha CJIOBA MO NPOOETbHBIM CHMBOJIAM, MOUCK MOJCTPOKH BHYTPU JAHHOU
CTPOKH, 3aME€Ha HANJEHHOMW IMOJCTPOKU Ha JIPYTYIO CTPOKY. ['eHepanus Bcex CIOB B



HEKOTOPOM andanure, YIOBJIETBOPSIOIIUX 3a/IaHHBIM OTPaHUYCHUSIM.
[IpeoOpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W MOCHEAOBATEILHOCTH uMCeNl. BpruncieHue 000OIIEHHBIX
XapaKTEPUCTUK AJIEMEHTOB MACCHBAa WM YUCIOBOW MOCIEI0BATEIBHOCTU (CYMMBI,
MPOU3BEICHUS, CPEAHEro apuPpMeTHUecKoro, MHUHUMAJIBHOTO U MaKCUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YJIOBIETBOPSIONIUX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYE€HUs B MAaCCUBE.

CopTtupoBka OJHOMEpHOro MaccuBa. [IpocTbie METOJbI COPTUPOBKHU (METON
My3bIpbKa, METOJI BBIOOpa, COPTUPOBKA BCcTaBKaMu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MmaccuBa (anroput™ QuickSort). JIBowuHblli TIOMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymMepHbIE MAacCUBBI (MaTpHIlbl). AJITOPUTMBI 00paOOTKM JBYMEPHBIX
MAaCCHBOB: 3allOJIHEHHE JABYMEPHOTO YHCJIOBOTO MAacCHBa MO 3aJaHHBIM IpaBUIaM,
MOMCK DJIEMEHTa B JBYMEPHOM MAacCHBE, BBIYHCICHHUE MakcUMyma (MUHUMyMa) U
CyMMBI 3JIEMEHTOB JIBYyMEPHOTO MAacCHBa, IIEPECTAaHOBKA CTPOK M CTOJIOIIOB
JIBYMEPHOT'O MacCHBa.

NupopmManoHHbIE TEXHOJIOIHH

TexcroBeiii mporieccop. PemaktupoBanue u ¢dopmarupoBanue. IIpoBepka
opdporpadburn u rpammaruku. CpencTBa TOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonb3oBanue ctuwiieid. CTpyKTypUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI.
CHocku, ornasinenue. KomnektuBHasi pabora ¢ JoKyMeHTamMH. HWHCTpYMEHTBI
pPElLEH3UPOBaHUsI B TEKCTOBBIX IMporeccopax. OO6maunbie cepBuchl. [lenoas
nepenucka. Pedepar. IlpaBuna 1UTUPOBaHHUS MCTOYHUKOB U OQOpMIICHUS
oubimorpaduueckux cchliok. OQopMIIeHHE CIUCKa JIMTEPATyphl. 3HAKOMCTBO C
KOMITBIOTEPHOM BEPCTKOM TEKCTA. TEXHUYECKHE CpPEIACTBA BBOJA TEKCTA.
Crenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUS MATEMATUUECKUX TEKCTOB.

AHanu3 paHHbIX. OCHOBHBIE 33/laud aHaNIW3a [JaHHBIX: IPOTHO3UPOBAHUE,
knaccudukaims, KiacTepusanus, aHanu3 oTkiIoHeHud. IlocremoBarenbHOCTH
pelIeHus 3a7ad aHaiu3a JaHHBIX: cOOp MEPBUYHBIX [TaHHBIX, OYMCTKA U OIICHKA
KauecTBa JIaHHBIX, BHIOOP W/WIM TIOCTPOCHUE MOJENH, NMpeoOpa3oBaHUE [TaHHBIX,
BU3yalIM3allMsl JAHHBIX, MHTEpIIpeTauusi pe3yiabTaToB. lIporpamMmublie cpelcTBa u
WHTEPHET-CEPBUCHI I 00paOOTKM M TPECTaBICHUS TaHHBIX. boyblve JTaHHBIC.
MammunHoe o0yueHue. HTenneKkTyanbHbli aHAIA3 TaHHbIX.

AHanu3 JaHHBIX C TMOMONIBIO 3JIEKTPOHHBIX TaONUIl. BbryucieHue cymmsl,
CpeaHero apuMETHIYECKOTO, HAanOOIbIIero (HAaMMEHBIIETO) 3HAYCHHS JHara3oHa.
Boluncnenue kosdduureHta KoOppenmsluu JBYX psAoB JaHHbIX. [locTpoenue
CTONOYATHIX, IMHEWUYATHIX M KPYTOBBIX quarpamm. [loctpoeHune rpagukoB QyHKITHIA.
[TonGop nmuHUYM TpeH/a, PEIICHNE 3a1a9 TPOTHO3UPOBAHHSI.

UucneHHoe pelleHWe ypaBHEHUW C MOMOIIbI0 Tmoabopa mapamerpa.
OnTuMu3anms Kak MOWCK HAWJIy4dlllero peuieHus B 3aJaHHbIX ycioBusix. llemeBas



¢yHKuuMs, orpaHudeHus. JIokaapHble U I100aNbHBI MUHUMYMBI 11€JI€BOM (DYHKIUU.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3IEKTPOHHBIX TaOIHII.

11 KVIACC

TeopeTruyeckne 0CHOBbI HHGPOPMATHKH

Teoperuueckue mMOAXOABI K OIEHKE KOJMYECTBA HH(pOpMaIuu. 3aKoH
aaautuBHocTH uHpopmanuu. Dopmyna Xaprau. HMubopmanuss U BEpOSTHOCTb.
®opmyina lllenHoHa.

Anroput™mbl ckatusi AaHHbIX. Anroputm RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmbl CKaTusi JaHHBIX C MOTEPSIMH. Y MEHBIIICHUE TTyOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIE Hjieu anroputMmoB cxatust JPEG, MP3.

CkopocTh Tmepenaud JIaHHBIX. 3aBUCUMOCTh BpPEMEHM TepeJadyd  OT
uH()OPMAIIMOHHOTO O0BEMA JTaHHBIX W XapPaKTEPUCTHUK KaHaja CBs3H. [IpuunHbBI
BO3HMKHOBEHHUSI OIIMOOK TMpu mepenade JaHHbIX. Koapl, MO3BOJISIONINE
OOHapyXWBaTh M WCHPABIATH OIIMOKM, BO3HUKAIOUIME IIPU TMepefadye JaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperreM 6utoB. Koabr XoMMuHTa.

Cuctembl. KoMmmoHEHTHI cUCTEMBI M MX B3auMoiericTBue. CucteMHbI d(PpdexT.
VYnpasnenue kak nHGOpPMaAIMOHHBIN TIporiecc. OOpaTHas CBS3b.

Mogenn u mopenupoBanue. Llenb monenupoBaHus. COOTBETCTBHUE MOJIEITU
MOJIETUpyeMOMY OOBEKTY WM Tpoleccy, Lenu MozenupoBanus. dopmanuzarus
NPUKJIAJHBIX 3a7a4.

[IpencraBienne pe3yiabTaTOB MOJICIUPOBAHUS B BUIE, YIOOHOM ISt
BOCHIpUATHs denoBekoM. ['paduueckoe npencraBieHue AaHHBIX (CXEMbl, TaOJIHUIIBI,
rpadukm).

I'padpr. OcHoBHble moHsATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHUL, CIUCKOB CMEXHOCTH. PelieHnue
ANTOPUTMHUYECKUX  3a/ad, CBA3aHHBIX C aHaiuu3oM TpadoB  (mocTpoeHUe
ONTUMAJIBHOTO TIYTH MEXIy BepIIMHaMH Tpada, omnpeaereHne KOJIUYecTBa
Pa3TUYHBIX MyTEH MEXKIy BEepIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOT0 rpada).

HlepeBbs. bunapuoe paepeBo. JlepeBbs mowmcka. CrocoObl 00Xoma aepesa.
[IpencraBnenne apugMETHUIECKUX BHIPAKCHWA B BHUJE JepeBa. JIUCKpETHBIE WUTPHI
JIByX MTPOKOB ¢ mojHOW mHpopmarmeil. [loctpoenue nepesa mepebopa BapHaHTOB,
OMHMCAHHUE CTPATETUU WTPHI B TAOMUYHOW (hopMe. BBIMTPHINIHBIE W MPOUTPHIIIHBIE
MO3ULMH. BBIUTPBIIIHBIE CTPATETHH.

CpenctBa HMCKYCCTBEHHOTO HHTeliekTa. CepBHCHI MAalIMHHOTO IE€peBOJia U
pacno3HaBaHus YCTHOW peun. KorHutuBHBIE cepBUCHl. MneHTudukamus u MOUCK
n300pakeHni, pacro3HaBanue jui. CamooOydaromuecs: cucteMbl. VICKyCcCTBEHHBIN
VMHTEJUIEKT B KOMIBIOTEPHBIX Wrpax. lcmonb3oBaHHE METONOB HMCKYCCTBEHHOTO
WHTEJUIEKTa B oOydyaromux cucteMax. lMcnonb3oBaHue METOJ0B HCKYCCTBEHHOTO



UMHTEIUIEKTa B poOoToTexHuke. WHTepHeT Bewmen. IlepcnexkTuBbl pa3BUTHUSA
KOMITBIOTEPHBIX MHTEJUIEKTYaJIIbHBIX cUCTEM. HellpoHHBIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

dopmanusanus MNOHATHS anropurMa. MammuHa TelOpUHIra Kak yHUBEpCaabHas
Mozeinb Belurcienui. Tesuc Yépua—Twropunra.

OueHka CIOXXHOCTH BbluMcleHUH. Bpems paboTbl U 00bEM HCIOIB3yEMOU
MaMsITH, UX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX JaHHBIX. OLEeHKa aCUMITOTHYECKOU
CJIOHOCTU QJITOPUTMOB. AJNTOPUTMBI MOJUHOMHAIBHOU cliokHOCTU. [lepeGopHbie
anropuTMel. [IpuMepsl pazauyHbBIX AITOPUTMOB PEUIEHUS OJHOM 3aJadH, KOTOpbIE
UMEIOT Pa3JIMYHYIO CJIIOKHOCTD.

ITorck mpocTeIX 4YuCeNl B 3aJaHHOM JMana3oHE C IIOMOLIBK AJIrOpUTMa
«penieTo DparocheHar.

MHoropa3psgHbie Lesble Ynucia, 3a1a4u JIMHHONW apu(pMETUKH.

CrnoBapu  (accollMaTUBHBICE  MAacCCUBBI,  OTOOpakeHHUs).  XDII-TaOJIMIIBL.
[MocTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crekn. AHamM3 MNpPaBWIBHOCTH CKOOOYHOTO BBIpaKEHMs. Beruncienue
apu(pMETUUYECKOTO BBIPAXKEHUS, 3aMMCAHHOTO B TOCTPUKCHOMN dopme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisl BDEMEHHOTIO XPaHEHHUS TAHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHre MUHUMAJIBLHOTO OCTOBHOTO JiepeBa
B3BEILLIEHHOT'O CBSI3HOTO HEOPUEHTUPOBaHHOTO rpada. KomnuecTBo pa3nnyHbIX MyTen
MEXJy BEpIIMHAMU OPHEHTUPOBAHHOIO  allMKIMYECKOro rpada. AJroputm
JIeKCTpBHI.

HepeBbd. Peanusanus nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbsi. [locTpoeHue nepeBa A 3alaHHOTO apU(METUUYECKOTO
BbIpaXKEHUA. PexypcuBHBIE alropuTMbl o0Xxona nepeBa. Mcmonb3oBaHue creka u
ouepenu i 06xoaa AepeBa.

JluHaMH4YeCcKoe MPOrpaMMHUPOBAHUE KaK METOJI PELICHM 3a1a4 C COXPaHEHUEM
IPOMEXYTOUYHBIX PE3yJbTAaTOB. 3aJauyM, pEIIaeMble C IMOMOIIBI JHUHAMHYECKOTO
POrpaMMUPOBAHUs: BBIYMCIECHUE PEKYPCUBHBIX (QYHKIUM, MOACUET KOJIMYECTBA
BAPUAHTOB, 3aJ1a4¥ ONTUMHU3ALUU.

[Torsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TNPOrpaMMHUpOBaHUU. OOBEKTHI U
kinaccel. CBoilcTBa UM MeTOAbl O00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHAIIN3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOJXOAA.
Wukancynsuus, HacleJ0BaHue, TOTUMOPPU3M.

Cpensr  ObicTpoit pa3paboTku mporpamm. [IpoekTupoBanme wuHTEpdeiica
osib30Baresd. Vcrnonb30BaHME TOTOBBIX YIIPABISAEMBIX JIEMEHTOB I MOCTPOCHUS

uHTEpdeiica.
O0630p  S3BIKOB IPOTrPaMMHUPOBAHHS. [Monsitne 0 napaaurMax
MIPOTrPaMMHUPOBAHHSI.

NupopmMannoHHbIe TEXHOJIOTHH



DTarbl KOMIBIOTEPHO-MATEMAaTHIECKOTO MOJCITMPOBAHUS: IOCTAHOBKA 3aa4H,
pa3paboTKa MOJENH, TECTUPOBAHUE MOJCIIH, KOMIIBIOTEPHBIH dKCIIEPUMEHT, aHATU3
pe3yabTaTOB MOACITUPOBAHUSI.

JluckpeTusanus TpH  MaTEeMAaTHYECKOM  MOJCIHMPOBAHWM  HEMPEPHIBHBIX
nporeccoB. MonennpoBanue ABWKEHUS. MojennpoBaHne OMONOTHUYECKUX CHCTEM.
MarteMaTH4ecKue MOJEIM B DKOHOMHKE. BBIYHCIUTEIBHBIC DKCIIEPUMEHTHI C
MOJICTISIMH.

O6paboTka pe3ynbTaTOB JKCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJpaToB.
OrneHka 4YHUCJIOBBIX IMAapaMETPOB  MOJCITUPYEMBIX OOBEKTOB M TPOIECCOB.
BoccraHoBieHIe 3aBUCIMOCTEH 10 pe3ybTaTaM dKCIIEpUMEHTA.

BepositHOCTHBIE MOJIC/IHN. Metonbr Mownre-Kapuiio. HmuTtanmonnoe
mMozenupoBanue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHUS.
Tabnuunbie (pensiuvoHHBbIE) 0a3bl JaHHBIX. Tabnuia — TpeAcTaBICHUE

CBEJIeHHH 00 OAHOTHIIHBIX oOBekTax. Ilone, 3ammch. Kimrou Ttabaumel. PaGora c
rotoBoil 0a30il JaHHBIX. 3amnojHeHuWe Oa3bl JaHHbIX. [loMCK, COpPTHUpOBKa H
bunpTpalysa JaHHBIX. 3anpochl HAa BBIOOPKY JaHHBIX. 3alpocChl C MapamMeTpamu.
Breruncnsiembie mosisi B 3arpocax.

MHororabnuunbie 0a3bl JaHHBIX. THIBI CBsI3e MeXay TaOiauiaMu. BHemHui
kitod. [lemocTHOCTh 6a3bl JaHHBIX. 3aMPOChl K MHOTOTAOJIMYHBIM 0a3am JaHHBIX.

HNuTepuer-tipunoxkenus. [loHaTHE O CepBEPHON M KIMEHTCKOW YacTsIX CauTa.
TexHOMOTHsT «KJIUEHT — CEepBEp», €€ NOCTOMHCTBA U HeNOCTAaTKH. OCHOBBI SA3bIKA
HTML u xackagueix tadmui ctuei (CSS). Cuenapun Ha si3pike JavaScript. @opmer
Ha BeO-CcTpaHUIIE.

Pasmenienne Be6-caiiToB. Ycimyra XocTHUHTa. 3arpy3ka (paiioB Ha CauT.

BBox m3o0OpakeHHi C HCIOJIB30BAHHEM PA3IMYHBIX HH(PPOBBIX YCTPOUCTB
(mdpoBbIX (GoTOANMAPATOB W MHUKPOCKOIOB, BHAECOKAMEpP, CKAaHEPOB M JAPYTHUX
ycTporicTB). ['padmueckuii penakrop. Paspemenue. Kampuposanue. WcrnpaBieHwue
nepcnekTuBbl.  ['ucrorpamma.  Koppekuwss  ypOoBHEH,  KOppEKIUs  IIBETA.
OO6ecrBeunBanue 1IBETHBIX M300pakeHui. Petymb. Pabora ¢ obnactsamu. OuibTpsl.

MHorocnoliable n300pakeHus. TekcToBble ciion. Macka cios. Kananbl.
Coxpanenue BbiieieHHON oOiacTt. [loaroroBka WUTIOCTpamnuii 1jisi BeO-callToB.
AHHMMUPOBaHHBIE N300paKEHUSI.

Bextopnas rpaduka. [lpumurtuBel. 3MeHeHHe TmOpsnKa DBJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @opmarbl BEKTOPHBIX
pucyHKOB. VMcnonb3oBaHre KOHTYpOB. BekTopuzanus pacTpoBbIX H300paKeHUM.

[IpuHUUIIBI TOCTPOCHUSI U PEIAKTUPOBAHUS TPEXMEPHBIX Mojenieid. CeTouHble
Mojend. Marepuansl. MogenupoBaHHe HCTOYHHMKOB — OCBelleHUsa. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTtepsl). [loHsATHE O BUPTyaIbHON pEalbHOCTH U
JOIOJTHEHHOW PEAIbHOCTH.



IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA  ITIPOTPAMMLBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBUIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yIbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTh 00YyYaIOLIUXCs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHON BHYTPEHHEW MO3ULMEN JIMYHOCTH, CUCTEMOM
IIEHHOCTHBIX OPUCHTAIUM, MO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIIUX
TPAJULMOHHBIM LEHHOCTSIM POCCUHCKOro OOUIECTBA, pPACIIMPEHUE >KU3HEHHOTO
OMbITa W ONBITa JIEATEILHOCTH B MPOIECCE pealn3alMi CPeICTBAMH y4eOHOro
IpeAMETAa OCHOBHBIX HANPABJIEHUN BOCIIUTATENBHOMN AEATENBHOCTH.

B pesynbrare wu3ydeHuss HUHPOPMATUKU Ha YpPOBHE CpPEIHEro OOUIEro
oOpa3zoBanus y oOydaromierocss OynyT c(opMHUpOBaHbBI CIEAYIOIIUE JIMYHOCTHBIC
PE3YyABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, yBa)KeHHUE 3aKOHA
U MpaBONOpsJIKa, COOJII0/IEHHE OCHOBOMOJIATaIOIMX HOPM MH(OPMAIIMOHHOIO IIpaBa
1 MTHGOPMAIIMOHHOM 6€30MacHOCTH;

FOTOBHOCTh ~ MPOTHUBOCTOSITh ~ MACOJOTMU  DKCTPEMHU3Ma, HAalMOHAIN3Ma,
KCeHo(oOuH, AUCKPUMHUHAIMU 10  COLMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAllMOHAJIBHBIM [IPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACIIEINIO, TOCTUKEHUAM Poccun B
HayKe, UCKYCCTBE, TEXHOJIOTHIX, TOHMMaHHe 3HAaYeHUs UHPOPMATUKH KaK HAyKUd B
KU3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSACHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE€ B CETH
WNutepner;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAas OCTETUKY HAy4YHOrO U
TEXHHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCIMPUHUMATh Pa3IMYHBIE BHJBI HCKYCCTBAa, B TOM YHCJE
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3nuecKoro BOCIUTAHUSA:

c(OpMUPOBAHHOCTDH 3J0POBOTO M 0€30MacHOro 00pasa KHU3HU, OTBETCTBEHHOTO
OTHOILIEHUS] K CBOEMY 3/I0POBbIO, B TOM 4HCJE 3a CYET COOIIOJEHUSI TpeOOBaHUI
0e30MacHOM HJKCIUTyaTallud CpPEeACTB HMHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOT UM,



6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AQKTHMBHOU JEATEIBHOCTA TEXHOJOTMYECKOW U COLUUAIBHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh HMHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHAThH TAKyIO JEATEIbHOCTD;

uHTEpec K cdepaMm NOpodecCHOHATBHOM  NE€ATENbHOCTH, CBSI3aHHBIM C
nHpOpMATUKON, MPOrpaMMUpPOBAHHEM U HHGOPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBaHHBIMU Ha JOCTHXXEHUSX HAayKu HWH(POPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yYMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiedl mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OO0Opa3oBaHHWI0O W CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

OCO3HAHUE TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX Npo0iIeM Hu MyTed HuX
pelieHrs, B TOM 4YHCI€ C Yy4€TOM BO3MOXHOCTEH  HMH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKH, JOCTH)KCHHUSM HAyYHO-TEXHUYECKOr0 TMporpecca M
OOIIIECTBEHHON TPAKTHKH, 32 CUET MOHUMAHUS PO WHGOPMAIUOHHBIX PECYpPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB M HH(POPMAIMOHHBIX TEXHOJIOTMH B YCIOBHUAX
1 poBoii TpaHchOopMaI MHOTUX cep KU3HU COBPEMEHHOTO 00IIECTBA;

OCO3HAaHHE IIEHHOCTHM HAY4YHOW JESITENbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

B mpouecce 10CTUKEHUSI TUMYHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOTrPaMMBbI 110
nHpopMaTUKE y OOYYalOUIUXCsI COBEPIIEHCTBYETCS SMOIMOHAIBHBIA HHTEIUICKT,
npeanoiaraimuid copMUPOBAHHOCTD:

CaMOPETYJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIOCOOHOCTh  aNanTUpPOBAThCS K
AMOIIMOHATLHBIM U3MEHEHUSIM U MPOSBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIUH, BKJIIOYAIOIIEH CTpEMJICHHE K JIOCTHKEHHIO LEIU U
yCcnexy, ONTHMH3M, WHHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, HCXOJs W3 CBOHUX
BO3MOKHOCTEH;

AMIIATHH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBaThb €0 IMpPU OCYIIECTBICHUH KOMMYHHUKAIMU, CIIOCOOHOCTh K
COUYYBCTBHIO U COINEPEKUBAHUIO;

COI[MAIbHBIX HABBIKOB, BKIJIIOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIIECHUS C
JIPYTUMU JIOIbMU, 3a00TUTHCS, MPOSBIISITH UHTEPEC U Pa3peliaTb KOHPIUKTHI.

METAIIPEAMETHBIE PE3YJIbTATbBI



B pesymbprare wu3ydeHus WHPOPMATHKH HAa YpPOBHE CPETHETO OOIIETO
oOpazoBanuss y oOyuyaromerocss OyayT chOpMUPOBAaHBI  METalpPEIMETHbBIC
pE3yNIbTAThl, OTPaXKCHHBIC B YHUBEPCAIBHBIX YUYCOHBIX JCHCTBUSAX, a WMEHHO —
MO3HABATEIbHBIC  YHUBEpPCAJbHBIC  Y4eOHBIC  JCHCTBUS, KOMMYHUKATHBHBIC
VHUBEPCAIbHBIC yUYEOHBIC JCHCTBHUS, PETYJIATHBHBIC YHUBEPCAIbHBIC YyUEOHBIC
JICHCTBUS, COBMECTHAS JACATCIBHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

1) 0a30Bble JJOrHYeCKHe eHCTBUS:

caMoCTOsITeIbHO  (GOpPMYJIHMpPOBaTH M aKTyaJu3upoBaTh  MpoOJIeMy,
paccmarpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBINM MpPU3HAK WM OCHOBAHUS JJIsI CpPaBHEHWS,
Kjaccudukauu u 006001eHNs;

OTIPENENIATh I1EW JESATEIBHOCTH, 3aJaBaTh TMapaMeTpbl U KPUTEPUHU UX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHHUS MPOOJIEeMBbI ¢ YYETOM aHaln3a WMEHOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBHI B JCSATEIBLHOCTh, OI[EHUBATh COOTBETCTBHUE PE3YJHTATOB
LESAM, OLIEHUBATh PUCKHU MOCIEACTBUMN AEATEIbHOCTH;

KOOPJMHUPOBATH U BBIMOJIHATH pa0OTy B YCIOBUSIX PEATbHOI0, BUPTYATBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIQ/IETh HABBIKAMH Y4E€OHO-HCCIIEIOBATEIBCKON U TPOEKTHOU AESITeNbHOCTH,
HaBBIKAMHU  paspelieHus  MpoOsieM, CHOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOAOB PEIICHUS MPAKTHUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIIATh PA3JIMUHbIE BUJbI JEATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMS,
€ro HMHTEpIpeTaluy, MpeoOpa3oBaHUI0 W TPUMEHEHUIO B Pa3IWYHBIX YUYEOHBIX
CUTYaIlUsSX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH, HAYUYHBIN THUI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTh © (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUIX;

BBISIBJIATH [PUYUMHHO-CJIEACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUNIOTE3Y €€ PEIICHUs, HAXOUTh apryMEHThI JIJIsl JOKa3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATH MOJTYYEHHBIC B XOJ/I€ PEIICHUS 3a/1aud pe3yJIbTaThl, KPUTUUECKU
OLICHUBATh X IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;



JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IICICHANPABIICHHBI TMOUCK TIEPEHOCAa CPEACTB M CIOCOOOB
NercTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIBHYID M TPAKTUYCCKYIO OOJacCTH
KU3HEICITCILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC HJEH, MpEJIaraTb OPUTHHAIBHBIC TOIXOIbI W PEIICHUS,
CTaBUTH IPOOJIEMBI 1 33J1a4H, JIOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ nunpopmaumeii:

BJIQ/ICTh HABBIKAMHU IOJyYEHUs WH(POPMAIMK W3 MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATEILHO OCYIIECTBIISATh MOUCK, aHAU3, CHCTEMATH3AI[UI0 U WHTEPIPETAIHIO
UH(POPMAIIMK PAa3IMYHBIX BUOB U (HOPM MPEICTABICHHUS;

co37aBaTh TEKCTHI B Pa3IMYHBIX opMarax ¢ y4€TOM Ha3HAUYCHUS WHGOPMAITIU
U T1ICJICBOM ayJAWTOPHH, BBIOWpas ONTHMAIbHYI0 (opMy mTpeacTaBiIcHUS U
BU3YaIU3alliH;

OIICHMBATh JIOCTOBEPHOCTh, JIETUTHMHOCTh HH(pOpMaNUU, €€ COOTBETCTBHE
IIPABOBBIM W MOPAJIBHO-3THYECKUM HOpMaM;

UCII0JIb30BaTh CPeJICTBa MH(POPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOT I
B PCIICHWM KOTHUTHWBHBIX, KOMMYHHKATHBHBIX M OPTraHHW3allMOHHBIX 3aJad C
coOmoienneM TpeOOBaHWUN SPrOHOMHKH, TEXHUKH OC€30MaCHOCTH, THTHCHBI,
pecypcocOepeXeHusl, TPaBOBbIX M O3THYECKHUX HOPM, HOPM HH(DOPMAIMOHHOM
0€30MacHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHMS U 3aIUTHI HHGOPMAIMH, HHPOPMAIIMOHHOMH
0e301acHOCTH JIMYHOCTH.

KommyHukaTuBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HMU;

pacmo3HaBaTh HeEBepOalbHBIE CpEACTBAa OOIIEHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyallud |
CMSATYATh KOH(DIIUKTHL;

BIQJICTh  Pa3NUYHBIMU  CIOcOOaMHM  OOIIEHWsT W B3aUMOJICUCTBUS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIE CUTYaIlNH;

pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHUS C UCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJIbHOCTh:

NOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW WU WHIUBUAYAIbHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEHCTBUI C Yy4€TOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJJIEKTHUBA;



NPUHUMATh  LEJAM  COBMECTHOM  JEATEIIbHOCTH, OpPraHUu30BbIBAaTbL WU
KOOPJAVUHUPOBATH JEHUCTBUS IO MX JOCTHKEHMIO: COCTABJIATh IUIAH JIEHMCTBUM,
pacrpenensTh poii ¢ Y4ETOM MHEHUM YYacCTHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOU paboThI;

OIICHUBATh KAUY€CTBO CBOETO BKJIA/Ia M KaXJOTO yYaCTHUKA KOMaHIbl B OOIIUMA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

[pejiaraT HOBBIE MPOEKThI, OLEHUBATh UIAECH C TMO3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, NMTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B  PaA3JIUYHBIX
CUTYAIUsX, IPOSIBIISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryasiTUBHbIC YHUBepPCAJIbHbIC y4eOHbIEe 1eHCTBHS

1) camoopranusanms:

CaMOCTOSITEILHO OCYIIECTBIISITh MO3HABATENILHYIO JEATEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIE 3ajlaud B 00pPa30BaTEIbHOU
JEATEIbHOCTU U )KU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITEJIHO COCTAaBJISAThH IJIAH PEIICHUs MPOOJIEMbI C YYETOM HUMEIOLTUXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOYTCHHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUN;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIoco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOUN IPYAUIIMHN B PA3HBIX
o0JacTaX 3HAHWM, MOCTOSHHO TIIOBBIIATH CBOM 0OOpa30BaTENIbHBIM M KYJIbTYPHBIH
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

BJIQ/IETh HABBIKAMH MMO3HABATEIBHONU PeIEKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUA W  MBICIHUTENBHBIX MPOLECCOB, HX PE3YJbTaTOB W OCHOBAHUHU,
UCIIOJIb30BaTh MPUEMBI PEeIIEKCUU JUIsl OIICHKM CHUTyallud, BBIOOpAa BEPHOTO
peLIeHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

IPUHUMATh MOTHBBI M AapPryMEHThl JPYrMX [pU AaHAJIU3€ pPe3yIbTaTOB
NEATENTBHOCTH.

3) npuHATHS ceOsl U APYTrUX:

MIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JAPYTrMX 0PU aHalW3€ Pe3yJbTaTOB
NEATEbHOCTH;



MPU3HABATH CBOE MPaBO M MPaBO APYIHX HA OMIMOKY;
pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C IO3ULUU APYTOrO YEJIOBEKA.

HPEJMETHBIE PE3YJIBTATBI

B nporecce n3yuenus kypca nHGOpMATHKHU yTrayOna€HHoro ypoBHs 6 10 knacce
oOydJarommMucs OyAyT JOCTUTHYTHI CICAYIOIINUE MPEAMETHBIC PE3YJIbTATHI:

BJIQJICHUE TIPESACTABJICHUSIMU O pOJM HWH(POpPMAlMM W CBSI3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJEC, TEXHUKE U OOIIECTBE, TOHATHIMH «HH(POPMAIIH,
«MH(POPMAITMOHHBIA TPOIIECC», «CUCTEMA», «KOMITOHEHTBI CHCTEMBI», «CUCTEMHBIN
ap ek, «MHPOPMAIIMOHHAS CHCTEMaY, KCHCTEMa YIIPABICHHS;

BJIQJICHHEC METOJaMU IIOMCKa WHpOpManuu B ceTH VIHTepHeT, yMeHHE
KPUTHYECCKHU OIICHUBATh WH(POPMAIIHIO, TTOJIYICHHYIO U3 ceTH MHTEepHeT;

YMCHHE XapaKTEPH30BaTh OONBIIKNE JaHHBIC, IPUBOIUTH MPUMEPhl HCTOYHHKOB
UX TIOJyYCHUS ¢ HANpPaBICHHUS WCIOJb30BaHUSA, YMCHHE KIacCCU(PUIIMPOBATH
OCHOBHBIC  3aJlaud  aHaliM3a JaHHBIX (IPOTHO3UPOBAaHME, KiIacCUpUKAIuS,
KJIacTepu3alusi, aHaju3 OTKJIOHCHHWI), IMOHWMATh TOCJICAOBATEIBHOCTh PEIICHUS
3aJlay aHajM3a JaHHBIX: COOp TMEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA KayecTBa
JTAHHBIX, BBIOOP W/WIM  TIOCTPOCHHE  MOJIENH, MpeoOpa3oBaHHE  JaHHBIX,
BU3YaJIU3allMsl TaHHBIX, MHTEPIPETALUs PE3YIbTaTOB;

NOHMMAaHUE OCHOBHBIX MPHUHIMUIIOB YCTpOHCTBA U (GYHKIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIIMI pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTU;

BJIa/ICHHE HaBBbIKAMU palbOThl C OINEPAlMOHHBIMH CHCTEMAaMH, OCHOBHBIMU
BUJIaMH TIPOTPAMMHOT0 00ECTIeUeHUs Ui PEIICHUs YIeOHBIX 3a7a4 MO BBIOpaHHOM
CHeIUATN3aIUH;

HAJIMYWE TPEJCTABICHUN O KOMIBIOTEPHBIX CETSIX M UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BbIX MPHUHIIMIAX OpraHU3alMK U (PYHKIIMOHUPOBAHMS KOMITHIOTEPHBIX
ceTted, 00 OOMMX MNpPHUHIMIAX pa3pabOTKu W (OYHKIMOHUPOBAHMUS HWHTEPHET-
MIPUIIOKEHUM;

MOHUMaHHE Yrpo3 HHPOPMAIIMOHHOM 0€30MacHOCTH, UCTIOIb30BAHIE METOIOB U
CPEICTB TPOTUBOACHCTBUS OSTUM Yrpos3aMm, coOtoneHne wmep Oe30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE pacClpOCTpaHEHHWE TEePCOHANBHBIX  JAHHBIX,
coOmoieHne TpeOOBaHWN TEXHWKM O€30MacHOCTH W THTHEHBl Tpu pabore ¢
KOMITBIOTEpaMH U JAPYTMMH KOMIIOHEHTAMH IU(POBOTO OKPYKEHHS, MOHUMAHUE
MIPaBOBBIX OCHOB MCITOJIb30BaHUS KOMITBIOTEPHBIX Mporpamm, 0a3 MaHHBIX U pabOTHI
B cetu VIHTEpHET;

NMOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB JHCKPETH3AIMU PAa3IUYHBIX BUIOB
uHpopMalK, YMEHHE ONpelensiTh HUHPOPMAIUMOHHBIH OO0BEM  TEKCTOBBIX,
rpauUecKknX W 3BYKOBBIX JAHHBIX TMPHU 33JIaHHBIX MapameTpax JAUCKPETH3AINH,
YMEHHUE OMPENEeNsATh CPEAHIOI CKOPOCTh MEpeladu JaHHBIX, OIEHUBATH M3MEHEHUE



BpEMEHM Tiepefaud NpU U3MEHEHUH UWH(OOPMALMOHHOTO O0BEMA MaHHBIX H
XapaKTEPUCTUK KaHalla CBSI3H;

YMEHUE HCMOJb30BaTh MPU PEUICHWU 3a7ad CBOMCTBA IMO3UIMOHHOW 3amuCcH
quce, allfOpUTMA MTOCTPOCHUS 3aMUCH YKCJIA B TO3UIIMOHHOW CUCTEME CUMCIICHHUS C
3aJlaHHBIM OCHOBAaHUEM M MOCTPOEHMS YUCIA MO CTPOKE, COAEpKAIlEH 3amuch 3TOr0
yycia B TO3WIMOHHOW CHUCTEME CUHMCIICHUS C 3aJlaHHbIM OCHOBAaHUEM, YMEHHE
BBITIOJTHATH apU(PMETUUECKHUE ONEePALMK B TTO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

YMEHHUE BBIMOJHIATh MPEe0Opa3oBaHUsl JIOTUUECKUX BBIPAKEHUN, MCIOIb3YS
3aKOHBI ~ anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
JTU3bIOHKTUBHOW M KOHBIOHKTMBHOM HOpMaJbHBIX (hOpMax Mo 3aJaHHOW TaOiuIle
UCTUHHOCTU, WCCIEN0BaTh O0JacCTh HCTHUHHOCTH BBICKA3bIBAHUSI, COJIEPIKAIIETO
NepEMEHHbIE, PelIaTh HECIOKHbBIC TIOTUUECKHE YPABHEHUS M CUCTEMbI YpaBHEHUI;

NMOHUMaHUE O0a30BBIX aJTOPUTMOB OOPAOOTKM YHUCIOBOM M TEKCTOBOM
uHdopMaluu (3anuch YUCeN B MO3UIITMOHHON CUCTEME CUUCIICHUSI, HAXO0XKICHUE BCEX
IPOCTHIX YKCEJ B 33JJaHHOM JIMana3oHe, 00paboTka MHOTOPA3PSIHBIX IEJIBIX YHUCEII,
aHaJM3 CUMBOJIBHBIX CTPOK U JPYTUX), aJTOPUTMOB MOUCKA U COPTUPOBKH, YMEHUE
OTIPENICNIATh CJIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX aJTOPUTMOB (CyMMHUPOBAHUE
AJIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa, MEpeOOpPHBIC aJITOPUTMBI, JIBOUYHBIN
MOMCK) U TPUBOAUTH NMPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CIIOKHOCTH JJIs
pEIlIeHus OJTHOM 3aauH;

BJIQ/ICHHE YHUBEPCAIBHBIM SI3bIKOM TPOTPAMMHUPOBAHMS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHussMu 0 0a30BBIX THIIAX JAHHBIX U CTPYKTypax
JAHHBIX, YMEHHUE HCIIOJIb30BaTh OCHOBHBIE YIPABIAIONINE KOHCTPYKIUH, YMEHUE
OCYIIECTBIISITh aHATIN3 MPE/JIOKEHHON MPOTrpaMMBbI: OPENEIATh PE3YIbTaThl paOOThHI
POrpaMMbl MPU 3aJaHHBIX HUCXOAHBIX TAHHBIX, ONPEACNATh, MPU KaKUX HUCXOIHBIX
JAHHBIX BO3MOKHO MOJTyYEHHE YKa3aHHBIX PEe3yJbTAaTOB, BHISBISATH JaHHBIE, KOTOPHIE
MOTYT MPUBECTH K OIKUOKe B paboTe mporpaMMbl, GopMyITHUpOBaTh MPEII0KEHUS 110
YIYYIIEHUIO POTPAMMHOTO KOJIa;

YyMEHUE  CO3[aBaThb CTPYKTYpPUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTHI U
JEMOHCTPAllMOHHbIE MaTEpHUajbl C HCIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE UCIOJIb30BaTh AJIEKTPOHHBIE TAONHIIBI JIJISl aHAIU3a, MPECTaBICHUS U
00pabOTKH MaHHBIX (BKJIIOYAs BBIYHUCIECHUE CYMMBI, CPEIHETO apu(pMETHYECKOTO,
HAauOOJBIIIETO W  HAWMMEHBIIETO 3HAYCHW, pEIICHHE YpaBHEHHWH, BBIOOD
ONTUMAJIBHOTO PEIICHHUS, TOA00p JIMHUM TPEHA, PEIICHUE 3a7]a4 MPOTHO3UPOBAHUS ).

B nporecce nzyuenus xypca uHpopMaTuku yrayon€Huoro yposas ¢ 11 knacce
oOydJarommmMucs OyAyT JOCTUTHYTHI CISAYIOINE MPEAMETHBIC PE3YIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOlUe OAHO3HAYHOE
JIEKOJIMPOBaHUE cOOOIIEeHUM (MTpePUKCHBIE KObI), UCTIOIb30BATh MPOCTEUIIINE KOIbI,
KOTOpPbIE€ MO3BOJISIOT OOHAPYKUBATH U UCIPABIATH OMIMOKU MPU Mepeaye JaHHBIX,



CTPOUTH KOJI, O0OECIEeUMBAIOIINI HAUMEHBITYI0 BO3MOXHYIO CPEIHIOI JJIUHY
COOOIICHUS TPW HM3BECTHOW YACTOTE CHUMBOJIOB, TMOSCHSTh NPHHIUIBLI PaOOTHI
MPOCTHIX aJITOPUTMOB CIKATHSI TAHHBIX;

YMEHHE pEeIIaTh aJIrOPUTMHUYCCKHE 3a/layd, CBSI3aHHBIC C aHAIM30M TpadoB
(3a7a4M TIOCTPOCHMS ONTHUMAIBHOT'O TyTH MEXIY BepIIMHaMu rpada, ompeneacHus
KOJIMYECTBA  PA3IMYHBIX  IMyTed  MEXKIy  BEpHIMHAMH  OPHCHTHPOBAHHOTO
AIMKJIMYECKOTO rpada), yMEHHE UCTIOIb30BaTh IEPEBhS MPU aHAIN3E U MOCTPOSHUU
KOJIOB W IS TPEICTaBICHUS apU(PMETUUCCKUX BBIPAKCHHUM, MPH PEIICHUH 3aaad
MOWCKAa W COPTUPOBKH, YMEHHE CTPOUTH JCPEBO WIPHI 10 3aJaHHOMY aJITrOPUTMY,
pa3pabaThiBaTh 1 0OOCHOBBIBATH BEIUTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaThiBaTh W pPEANM30BBIBATH B BHJE MpOorpaMM 0a30BbIC
aNITOPUTMBI, YMEHHUE HWCIOJb30BaTh B MpPOrpaMMax JaHHBIE Pa3JIMYHBIX THIIOB C
y4€TOM OrpaHWYCHHM Ha JUana3oH WX BO3MOXKHBIX 3HAYCHHWH, NMPUMCEHATH IPHU
pEIICHUH 3a/1ad CTPYKTYPBI JaHHBIX (CITMCKH, CJIIOBApH, CTCKH, OYCPEIIHU, JEPEBbH),
UCIIOJIb30BaTh 0a30BbIC  OINEpallid CO CTPYKTYpaMH JaHHBIX, HPHUMCHSTH
CTaHJapTHBIC U COOCTBEHHBIC MOIIPOrPAMMBI JIII 00paOOTKU YMCIIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU Ppa3pabOTKe MporpamMMm OHOJIHOTEKH
HOJIPOTpamMM, 3HaTh (YHKIIMOHAIBHBIC BO3MOXHOCTH MHCTPYMEHTAIBHBIX CPEACTB
Cpensl pa3pabOTKH, YMEHHE HCIIONh30BaTh CPEJICTBA OTJIAJKH MPOrpaMM B Cpefe
IPOrpaMMHUPOBAHUS, YMEHUE JOKYMEHTUPOBATH IPOrPAMMBI;

yYMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIa/ICHHE OCHOBHBIMH CBEICHHUSIMH O 0a3axX JaHHBIX, X CTPYKTYpE, CPEIACTBAX
co3faHus U pabOThl C HUMH, YMEHHUE HCIIOIb30BaTh TAOJIMYHbIE (PESIIMOHHBIE) Oa3bl
JaHHBIX (COCTaBIATH 3alpOChl B 0a3ax JaHHBIX, BHIMOJIHSATH COPTHUPOBKY M TOHCK
3anucell B 0a3e JMaHHBIX, HATIOJHATH pa3pabOTaHHYIO 0a3y JaHHBIX) U CIIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIU [JIs aHaIHu3a
00BEKTOB M MPOIECCOB: (HOPMYIUPOBATH LI€Th MOACIUPOBAHUS, BHITIOIHITH aHAIN3
pE3yNbTATOB, TMOJYYEHHBIX B XOJ€ MOJCIMPOBAHMS, OIIEHUBATh COOTBETCTBUE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TMPOIECCy, TMPEACTABIATh PE3YIbTaThl
MOJICIMPOBAHUS B HATJISATHOM BUJIE;

YMEHHE OpraHW30BbIBATH JUYHOEC HWH(POPMAIMOHHOE TIPOCTPAHCTBO C
WCIIOJIb30BAaHUEM  PA3NIMYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHH, MMOHUMaHUE
BO3MOXHOCTEH IU(GPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX  YCIyr, LHU(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHNE OCHOBHBIX MPUHIIUIIOB PaOOThI, BO3MOKHOCTEH M OTpPaHUUYCHUS
MPUMEHEHUSI TEXHOJIOTHA HMCKYCCTBEHHOTO WHTEJUIEKTAa B PAa3IMYHBIX O0IACTSX,
HaJIM4Ue TPEACTABICHUN O Kpyre pelraeMblX 3a7ad MAIIMHHOTO OO0y4YeHUs
(pacnio3HaBaHusl, KiIacCU(PUKAIIMU U IPOTHO3UPOBAHUS) HAIMYKE MPECTaBICHUN 00



WCITOJIb30BaHUU WH()OPMAITMOHHBIX TEXHOJOTHHA B PA3IMYHBIX MPO(HECCHOHATHHBIX
chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HanMeHOBaHHE KoaunudecTBO 4acoB DJIeKTPOHHBbIE
n/ | pasgeioB H TeM B Kontposbnbie | Ipakrtuueckne | (undposbie)
n IporpamMmal cero padoThI padoThI o0pa3oBaTe/IbH
ble pecypchl
Paznea 1. llndpoBas rpamoTHOCTH
Kommsrorep -
11 YHHBEpCAILHOE 6 0 0
YCTPOMCTBO
00pabOTKH JaHHBIX
12 [IporpammHuoe 6 0 0
obecrieueHne
1.3 KomnbroTepHblie cetn 5 0
14 Nudopmannonnas 7 0 5
0€301MacHOCTh
Hroro mo pazgeny 24
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue
2.1 nHpOpMaIU B 19 0 2
KOMITHIOTEpE
29 OcHOBBI anreOpbI 14 0 1
JIOTHKH
23 KomnbrorepHas 7 0 1
apudmerrka
Wroro no pazueny 40
Pa3nen 3. Allroput™Mbl M IPOrpaMMHPOBAHHE
31 | Dpexcmies 16 0 0.5
IPOrpaMMHUPOBAHUE
3.0 BcrnomorarenbHbie 8 0 9
QJITOPUTMBI
3.3 YuciieHHbIE METO IbI 5 0 3
ANTOPUTMBI
3.4 00paboTKn 5 0 1
CHUMBOJIbHBIX JIAHHBIX
35 | AJrOpHTMEI 10 0 35
00pabOTKN MacCHBOB
Wtoro mno pazneny 44
Pa3nes 4. UnopManmoHHbIC TEXHOJIOTHHU
41 O06paboTka TEKCTOBBIX 5 0 25
JTOKYMEHTOB
4.2 | Anamn3 JaHHBIX 8 0 3
Hroro no paszneny 14
PezepBHOE Bpemsi 14 0
OO111ee KOJIMYECTBO YacOB 136 0 215

10 MporpamMmme




11 KVIACC

Ne HanveHoBanme KosnyecTBo yacoB DJIeKTPOHHbIE
n/ Pa3ie/ioB U TEM Bceer KoHTpo/bHBI IIpakTHyeckn (unpornie)
o0pa3oBaTe/bHbBI
n NnporpaMmbI 0 e paboThbI e paboThbI e pecypel
Pa3nes 1. Teoperuyeckue 0oCHOBbI MH(POPMATUKH
Wudopmanms n
1.1 WH(POPMAIMOHHBIE 10 0 2.5
IIPOLIECCHI
1.2 MoenupoBaHue 8 0 2
Wroro mno pazueny 18
Pazgen 2. AnropuTMbl 1 NIpOrpaMMHUpOBaHHe
21 DneMEeHTBl TEOPUH 6 0 1
ITOPUTMOB
29 ANTOpUTMBI U 28 0 10
CTPYKTYPBI TAaHHBIX
OcHOBBI 00BEKTHO-
23 OpPUEHTHPOBAHHOTO 16 0 45
MPOrpaMMHPOBAHU
s
Wroro mo pazueny 50
Paznea 3. UndopmanmoHHbie TEXHOJIOTHH
KommnbrorepHo-
3.1 MaTeMaTH4ecKoe 8 0 2
MOJIETUPOBAHUE
3.2 Ba3er maHHBIX 10 0 4
3.3 Be0-caiitbl 14 0 4
34 Komnbrorepuas 8 0 35
rpadguka
3.5 3D-onenupoBanue 8 0 3
Hroro no pazgeny 48
PesepBHOE Bpems 20 0 0
OO111ee KOJIMYECTBO YacOB 136 0 36.5

10 MporpamMmme




