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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHdoOpmMaTHKe MAa€T MpEACTaBICHUE O LENsAX, oOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yuebHoro mpenmeta «Uudopmaruka» Ha yriayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE pEeIMETHOE coJiep>KaHue, npeayCcMaTpUBacT ero
CTPYKTYPUPOBAHUE IO pa3ziejiaM U TeMaM Kypca, ONpeesieT pacipeie]IeHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
Mo TEMaTUYECKUM pazfeiaaM Kypca ¢ pPEeKOMEHAyemylo (IIPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS € y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM Y4eOHOTO Tpolecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

[TporpamMma 1o uH(pOpMaTHKE ONpPEAEIeT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXIO0TO roja U3yuyeHus, B TOM YHUCIIe
JUISL COZEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCyJ1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Yy4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTtuka B cpeHeM oO1ieM 00pa30BaHUM OTPAXKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUMIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00MacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIbHOCTH.

Kypc undopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SBISAETCS
3aBEpIIAIONIMM DTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuXxcsi B 00JacTu
uHGOPMaTUKU U UH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHI, onmupaercs
Ha CoJIepKaHue Kypca WH(DOPMATHKUA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJOTHH, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4YeHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywneil npodecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsx. OHM BKIIOYAIOT B ce04:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYEHUIO SIBJICHUM, XapaKkTEepHBIX JI U3y4aeMoil IpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
pEeIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHOM MpEeAMETHON 00JIacTH Kak IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JacCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00eCIeYnBaAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HENOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0OYy4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeH, WCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMU OeCHpOBOAHOM CBSI3U, POOOTOTEXHHKA, KBAaHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOECIeueHUE
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBHUSIX Pa3BUBAOILErocs MHPOPMAIIMOHHOTO 00IeCcTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

cOpPMHPOBAHHOCTh YMEHHUM pa3iaudath (akThl U OLEHKH, CpPAaBHUBATh
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHMMAaHHE COLMUAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATUE TPABOBBIX M ATUYECKUX ACTIEKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAYy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM MESITeIbHOCTH, MOTHUBAIMKM OOYy4YaroImuxcs K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeamera «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMATUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OMEPALMOHHON CHCTEMBI, pabOTe B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMAILIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAeT B ce0s
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WH(OPMAIIMOHHOTO 00BbEMA JAaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OIIEHKY UX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB pEaIU3allMU MPOrpaMM Ha S3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  TOCBALIEH  BOIIPOCAM
npuMeHeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaiau3a
JIAHHBIX, MCMOJIb30BAHUIO 0a3 JaHHBIX U AJICKTPOHHBIX TaOJIUIl JJISI pPEUICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeameta «MHbopmarrkay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT ObITh MPEIOKEHBI 1S U3YYESHU
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCHI.

YrnyOnéHHpld  ypOBeHb U3Y4YeHUST WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUCHTUPOBAHHOTO HA  HWHXCEHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YpPOBEHb W3YUYCHUS
uH(popMaTUKKA 00ECIEYUBAET: MOATOTOBKY O0OYyYarolUIuXcsi, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NS TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIINAAAX U Cllaue
EauHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOy4YeHUs
MOXET OBITh HM3MEHEHAa IO YCMOTPECHHIO YYHTENS TpPH TOJATOTOBKE paboueit
POrpaMMbl U MTOYPOYHOTO IJIAHUPOBAHUSL.

OO11ee 4nciI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3yueHus UHGOpMaTUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Hezieno), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeOoBaHus TEXHUKM O€30MAaCHOCTM M TUTMEHbI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBEl pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTtuBHas, TOCTOSHHAs W JOJATOBpeMeHHass mamaTb. OOMEH IaHHBIMHU C
oMONIbI0 IKUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUWU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbie BBIYHCIICHUS. MHoromnponeccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHbie BEIYUCIUTEIBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Bubl
IPOrpaMMHOro oOecredeHus: U uX Ha3HaueHue. OCOOEHHOCTH MPOTPaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMHoe obOecrnedueHue. OmnepalOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JEUHCTAULALMUSA  OPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MeleHuss W UMEHOBaHUS (ailjioB B
noyroBpeMeHHoi namsaty. [labmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JInneH3upoBanue MpPOrpaMMHOTO 0OeCTICUeHHUSI
u  1upoBeix pecypcoB. IlpompuerapHoe U  CBOOOJHOE MPOrpaMMHOE
oOecrnieuenne. Kommepueckoe 1 HEKOMMEPUYECKOE HUCIIOIb30BAHUE MTPOTPAMMHOTO
obecrnieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTenbCcTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
MIPOTPaMMHOT0 oOecTieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS W anmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiplo Macok nonacereid. CereBoe
agMuHUCTpUpoBanue. [lojlydyeHrne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y3i10M ceTh. OmnpezneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoctn B cetu  HMuTepHer. CepBucel  HMHTepHeTa.
['eonndopmalimoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JOKauus MOOWJIBHBIX TeJIe(POHOB, OIpeAesieHue 3arpy>KeHHOCTU
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OpOHUPOBAHUE OMIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia TMOBeJIEeHUS B KubepmpoctpaHnctBe. [IpobiieMa mogIMHHOCTU
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXxHoJoruid. OO1ue mpodsieMbl 3alUThl
uHpopmaruu 1 uHbopmarmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHpOpMalMOHHBIX ~ cucTemax. IIpaBoBoe obOecrneueHue UHOOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMAIBHOW MH(POpPMAK, XpaHsAIIEecs Ha MEPCOHATLHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe o0ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

MudpoBanue naHHBIX. CHUMMETPUYHBIE U HECUMMETPUYHBIE HIHQPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxkenepa. Anroputm
mgpoanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle U 3HaHUs. VHQOpMalnMoHHBIE NPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKPETHBIE BEIMYMHBI M cuUrHanbl. HeoOxomumocTsb
JUCKpETU3alu MH(opManuu, MNpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOOB.
Ycnosue @ano. IlocTtpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHMIIBI M3MEpEeHHs KonuecTBa UHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHMCEN B
MO3UIIMOHHON cucTemMe cuuciaeHusi. CBOMCTBa MO3MIIMOHHON 3alHuCH YHKCHa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIEHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 Yyucia U3 P-U4HON CUCTEMBI CUUCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
ANTOpUTM NEpeBOJa LEJIOr0 4ucia U3 JECATUYHOW CHCTEMBbI cuucieHus B P-
nuyHyro. [lepeBox koHewHOU pgecaTUuHOW npobu B P-munyro. J[BowuHas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAS CUCTEMbI CUMCIIEHUS, CBSI3b MEXAY HUMHU.



Apudmernueckne orepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TponyHas
YpaBHOBEIIIEHHAS! CUCTEMA CUUCIICHUS. JIBONYHO-IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uH(POPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3oOpaxenuid. OuneHka  MHQOPMAILMOHHOIO  00BEMA
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBeToBbie Monenu. BektopHoe komupoBaHue. Popmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MPU 33IaHHBIX YACTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JloKa3aTeabCTBO JIOTMYECKUX TOMKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aNreOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  Jormueckux  BbipakeHHil.  CoBEpILIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbiEe (OPMBI, aITOPUTMBI HX
MOCTPOEHUS IO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMEHTHI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
33JITaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3alKCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MHaMsATH KOMIbioTepa. OTrpaHUYeHHOCTh
JMana3oHa 4YHcel MpU OrpaHUYEHHHM KOoJudecTBa pas3psaoB. [lepenosHenue
pa3psiIHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO/ OTPULIATEIIBHBIX YUCE.

[lobutoBbie normyeckue omnepanuu. Jlornyeckuii, apupMeTUUECKH W
nukinyeckuii  capurn.  [lludpoBanme ¢ moMomprO MOOMTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBneHre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Havarmias
4acTh W MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duced. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJICHUE
OIMUOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alropuTMmoB. OnpeneneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, NpoGUIMpoBIMK. KoMmumsmus u HUHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paOoTku. MeToapl OTIaAKM  MPOTPaMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmul. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycimoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULHUKIIA.
CocTraBneHue IUKIAa C HMCHOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JlokyMeHTHpOBaHuE IIPOrpaMM. Hcnonp3oBanue KOMMEHTapHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKHU HATYpaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MEeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJIEHUE CYMMbl U TMPOMU3BEIEHUA LHUPpP, HAXOKICHUE MaKCHUMaIbHOU
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [Ipeacrasienue
yuciia B BUJe HAOOpa MPOCTHIX COMHOXKUTENENH. AJIITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aiiax. TeKCcToBbIe U JBOUYHBIEC (ailiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazatenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3anaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U QYHKIIVH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakranbl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Juisl OpraHu3aliid PEKYpPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOM OMOJMOTEKH S3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIKUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe ©  TNPUOMDKEHHOE pEIICHUS 3aJadyM.
YucneHHble METOIbI PEIICHUS] YpaBHEHHI: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOnmxkEéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbluncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOI'O JIEJIEHMUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30neHne CTPOKHM Ha CJIOBa MO NPOOETbHBIM CHMBOJIaM, TMOHCK MOJCTPOKH
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JPYLYIO CTPOKY.
['eHepanius Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl W MOCHEAOBATENIbHOCTH 4HceNl. Bbluucienne 0000mEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO M MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHS B MACCUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIE MacCHUBBI (MaTpUIlbl). AJTOPUTMBI OOpaOOTKHU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IIpaBUjIaM,
MIOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCHBa, I[EPECTaHOBKAa CTPOK MU CTOJIOILIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbie TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammartukud. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHThl. CHocku, oriaBieHue. KomnektuBHas paboTa C JTOKyMEHTaMHU.
NHCTpyMEHTBI pElEH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEpBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuwia 1uuTHpOBaHHMS HCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OQopMmieHue Crucka JIUTepaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHHUYECKUE CPEeICcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIM3a JaHHBIX: MPOTHO3UPOBAHUE,
KJaccupuKanus, Kiactepusalus, aHaiu3 oTkioHeHuil. IlocnenoBarenbHOCTD
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [IporpammHubie cpencTtBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM U TIPEACTABICHUS NaHHBIX. bonbime naHHbIC.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIA3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BbluncieHne CyMMbl,
cpeaHero apuMeTHIeCKOro, HauooJIbIIETr0 (HAMMEHBIIIET0) 3HAUCHUS JTHara3oHa.
Breruncnenne koddduimenTa KOppessiuyd ABYX psanoB gaHHBIX. [loctpoenue
CTOJIOYATHIX, JMHEHYATBIX W KPYroBbiX jguarpamm. Iloctpoenme rpadukos
¢bynkiuii. [Togbop aHMM TpeH A, pellieHne 3a/1a4 MPOTHO3UPOBAHUSI.

Uucnennoe perieHne ypaBHEHHMH C IIOMOIIBI0 Tojabopa TIapamerpa.
OntuMuzanus Kak MOMCK HAWJIy4IIEro pelieHus B 3aJlaHHBIX ycloBUsX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00AJbHBIA MHUHUMYMBI IICJICBOM
dbynaknuu. Pemenne 3amay oNTUMHA3AIUMN C TIOMOIIBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teoperuueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue MOAXOJbI K OILEHKE KoJaudyecTBa HH(opmanuu. 3akoH
annutuBHOCTH MH(Oopmaruu. @opmyna Xapriau. MHpopManus v BEpOSTHOCTS.
®opwmyna lllenHoHa.

Anroputmel  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANrOpUTMBI CKATHSl JAHHBIX C MOTEPSMH. Y MEHBIICHUE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIC HUjien anroputmoB cxatust JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, TMO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPHU Tepenaye JaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumopacucTBue. CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMalroHHblii nponecc. OOpaTHas CBS3b.

Mopenun n monenupoBanue. Llens MogennpoBanus. COOTBETCTBUE MOIEIU
MOJICIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. dDopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJAEIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeoBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpt. OcHoBHbIe moHATHS. Buapl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MATpUL CMEXKHOCTH, BECOBBIX MATpPUIL, CIMCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX  3aJ1ad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYyTH MEXJIy BepliMHaMu Tpada, ompeaesieHHue KOoJIUYeCTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AIlMKJIMYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBienne apudMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHble Urpbl
JIBYX UTPOKOB C MojHOUW nHpopManuei. [Toctpoenne nepea nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPbl B TAOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BEIMIPBIIIHBIE CTPATETHN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO IMEpEeBOAA U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. VaeHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE JULL. CamooOyuaromuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuE METO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopManuzanus ~ HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOAENb BeruncineHui. Tesnc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUH. BpeMs paOoTel U 00BEM HCHONB3yEMOMN
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxkHoctd. [lepebopubie anroputmsl. IlpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4r, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM JMAIMla30HE C TNOMOIIBI0 aIrOpUTMa
«pemuiero DparocheHar.

MHoropa3psaHble 1ieible Yucia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUS).  XOII-TAOJHIIBI.
[TocTpoenue angpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Creku. AHaIM3 MPaBUIBHOCTH CKOOOYHOrO BbIpaXEeHHs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (popMme.

Ouepenu. Mcnosib3oBaHue ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBS3HOIO HEOopUeHTHpoBaHHOro rpacda. KomudecTBo pazinyHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOI'O allMKJIMYECKOro rpada. AJroputMm
JleKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(Ounapubie) aepeBbs. [locTpoeHue naepeBa Mg 33aJaHHOTO aApUPMETHUYECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xXoaa iepeBa.

JluHamMpyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXKYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIIHA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. Vcnonb30BaHME TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBanus.  [lomsitue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmanuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MaTEMaTUYECKOrO0  MOJECIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckpetuzanuss Npud MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
cucTteM. MaremaTMdyecKMe  MOJEIM B JKOHOMHUKE.  BpluncnuTenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJECIHPYEMBIX OOBEKTOB M  IPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  mozenu.  Metoasl Monte-Kapno.  Mmwuranmonnoe
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHHBIX 0OBekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojHeHue O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOCHl C MapaMeTpamu.
Brruncnsiembie mosisi B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUMBI  CBsI3EH Mexay TaOauIlamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npriioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CaWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ MTOCTOMHCTBA U HENOCTAaTKU. OCHOBBI A3bIKa
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(udpoBbIX (poTOanmapaTtoB U MHKPOCKOIOB, BHJIEOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocoiinbie uzo0paxkeHus. TekcrtoBble ciou. Macka cnosi. Kanainsl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa 3SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbeie. dopmaTsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBsable TexHonoruu (3D-nmpunrepst). Ilonsatue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



I[NTAHUPYEMBIE PE3VYJIbTATBEI OCBOEHUA ITPOI'PAMMEI 11O
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJTHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJibTaThl  OTPAXKalOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEWU MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHE KUZHEHHOIO OMbITA M OMbITA JACSITEILHOCTH B MPOIECCe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyvaromierocs OyayT copMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3yibTaThl:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSIKa,  COOJIOJICHHME  OCHOBOMOJIATAloOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA TI0 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAITMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUs UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu HTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4eCcKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyIO JCATCIIEHOCTD;,

uHTepec K cdepaM NpodecCHOHATBHON JEATEIbHOCTH, CBS3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O W CaMOOOpa3OBaHHMIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HaHWE TJI00AJBHOTO XapaKTepa JKOJOTHYCCKUX MPOOJIeM M IMyTeH HX
pelleHns, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSM HAYYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHOHN IPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PECypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HaHWE IIEHHOCTH HAyYHOW JESATeIbHOCTH, TOTOBHOCTH OCYIICCTBISITH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JICATEIBHOCTh MHINBUYyaIbLHO U B TPYIIIIE.

B mporecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMbI
no wH(pOpMAaTHKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS  OMOIMOHATHHBIN
WHTEIICKT, MPEANOIaralonmi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IMIOBEJCHHME, CIIOCOOHOCTh aJaNTHPOBAThC K
HYMOIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOUYAIONICH CTPEMIICHHE K JIOCTIKEHUIO IS U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE JICHCTBOBATh, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHLHBIX HABBIKOB, BKITFOUAIOIUX CITOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MMPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromerocss OyayT chOpMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHbIE y4e€OHbIC JIEUCTBUSA, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIE Y4YeOHbIE ICUCTBUS, PETYJSITUBHbIE YHUBEpCAJIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIE€ATEIbHOCTD.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOru4YecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMyJIHpOBaTh M aKTyalM3UpOBaTh  IMpoOjeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WJIM OCHOBAaHUA /JI1 CPaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONPENENATh LEJIN JACSITEIBHOCTH, 33JaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJI5IM, OLIEHUBATh PUCKH NOCIIEACTBUN JEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHSIX  PEABHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIBl JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HAHMS, €r0 WHTEpPIpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 0O0pa30oBaTEIbHOU
NEeSATETbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl i1 JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBII TIOUCK MEPEHOCa CPEACTB M CHOCO00B
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH oO01acTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIE€U, IpeUlaraTh OPUTMHAIbHBIE MOJIXOJbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH(POPMALIMK Pa3IMYHBIX BUAOB U (YOPM MpEICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iaMuHbIX (opmarax ¢ YYETOM Ha3HAYCHUS
uHpopMaMu U IEJIEeBOM  ayJUTOpPUH, BbBIOMpas ONTUMAIBHYIO (QopMy
IPEICTABIICHUS U BU3yaJIU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcocOepexeHHs, TMPaBOBBIX U  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAClO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIe 1eiCTBUSA

1) o61eHme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX cdepax KU3HH;

paciio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I J51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(l)J'H/IKTHBIe CUTyalunu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IpUHUMATh 1€MW  COBMECTHOM  JEATCIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JICHCTBUS IO HUX JOCTHKCHHUIO: COCTABJIATHh IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIONO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICEHUBATh HJEHU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHHUI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAMIIMHU B
pa3HbIX O00JaCTSIX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BATENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HX PE3yJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJIsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPEe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JIPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  MPEeIMETHbIE
pe3yJIbTaThI:

BJIQJICHUE TMPEICTaBICHUSIMH O PO WHGOPMAIMUM U CBSA3AHHBIX C HEH
IPOLIECCOB B TMPHUPOAE, TEXHUKE M OOIIECTBE, MOHATHUAMHU «HHPOPMALIHSI,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3¢ (HeKT», «uH(POPMALMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HHpopmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOTYICHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH IPHUMEPHI
UCTOYHUKOB HX TOJY4YEHMs] W  HAlpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanm3 OTKJIOHEHHIA ), MOHUMATh
MIOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX TAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3allMsl TaHHBIX, UHTEPIPETALUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOHMIBHBIX KOMIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAaMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHON CHeIUan3aIim;

HAJIMYUE TIPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3ANUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmUX MPUHIMINAX pPa3pabOTKM W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMaHHE Yrpo3 HMHGPOPMAMOHHONW 0€30MacHOCTH, HCIOJIb30BAHUE
METO/JIOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMU LIUPPOBOTO OKPYKEHUSI, IOHUMAHHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AlMU PA3NUYHBIX BHJIOB
uHpOpMallMM, YMEHUE ONPENeNiATh HH(POPMALMOHHBIE OOBEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHUE OMNpEACNATh CPEAHIO CKOPOCTh IIE€pEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH HWHGOPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIIONB30BaTh IPYU PEUIEHUH 3a/1a4 CBOMCTBA MO3UIMOHHOW 3aIUCU
YyHuCel, AITOPUTMA IMMOCTPOCHHUS 3alUCH YUCTIa B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IOCTPOCHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCIa B MO3UIMOHHON CUCTEME CYHCICHHS C 33JaHHbIM OCHOBAaHHEM,
YMEHHME BBINOJHATh apU(PMETHUECKUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMAaJIbHBIX (hOpMax MO 3aJaHHOM Taliuie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAILIErO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BbIX AIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3anuch 4Mcesl B MO3UIIMOHHOW CHCTEME CUMCIIECHHUS, HAXO0XJECHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JIMarna3oHe, 00paboTka MHOTOpa3psIAHbIX LEIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccHuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JJIsl PEIIEHUS OJHOW 3a/1a4u;

BJIAQJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O 0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYIIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTPEAETATh Pe3yJbTaThl padOThl IPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
ONPENENATh, NPU KAKUX HCXOJIHBIX JaHHBIX BO3MOXXHO ITOJIyYEHHE YKa3aHHBIX



PE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAllMOHHBIE MAaTEPUAJbl C UCIOJBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIEr0 W HAUMEHBIIEr0o 3HAYEHUM, pelIeHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce u3yueHus Kypca UHPOPMATHKU YTriayOJ€HHOro ypoBHs 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI — CIEAYIOIHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyl  MOCTPOEHUS ONTUMAILHOTO TYTH MEXAYy BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IMYHBIX  IMyTEed  MEXKIAYy  BEpPIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaATh JCPEBhS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETUUECKUX
BBIpAKEHUMN, TIPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BHIMTPHIITHYIO
CTPaTEruio UrPhI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE HCMOJIb30BAaTh B MpOrpaMMax JIaHHBIC Pa3JIUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHN Ha IMANa30H MX BO3MOXKHBIX 3HAUYEHUW, MPUMEHSTH TPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKU, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTYpaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKE MporpamMm OHUOIHOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIB30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMHUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BATh TAOIMYHBIC
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTHPOBKY M TOWCK 3aluceil B 06a3e JaHHBIX, HAMOJHATH pa3paboTaHHyO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /IS aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJIYYEHHBIX B XOJIE MOJCIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICIUPYEMOMY OOBEKTY WIJIM TPOIIECCY, MPECTABIAThH
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMAaHHUE
BO3MOXKHOCTEH IHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HMHTEIICKTa B PA3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALUKA U MIPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUM
00  HWCMNONB30BAaHUU  HMHPOPMALMOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
’ 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnerorepHslie cetu 5
1.4 WNudopmannonHas 6€30nacHOCTb 1 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1 1
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenune B nporpaMMupoBaHue 16 1 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 3
34 AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX 5 1

JTAHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u uHGopMaioHHbIe
1.1 Popua Popuar 10 25
IPOLIECCHI
1.2 MopenupoBanue 8 1 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1
22 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 1 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTIP 16 1 45
IPOrPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KomnberorepHo-MaTeMaTHueCKOE g )
) MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 1 4
33 Be6-caiiTh 14 4
34 KomnrelorepHas rpaduka 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 36.5




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

TpeOoBaHust TEXHUKH 0€30MAaCHOCTU U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JOPYTUMU KOMIIOHEHTaMU IIU(GPOBOTO
OKPYKCHHUS

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuHUMIIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMH C TOMOIIBIO IHH.
KoHTposieps! BHEIIHUX YCTPOMCTB
ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPAMMBI
IIPOLIECCOPOM

OmnepaTuBHasA, TOCTOSIHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposuiepsl
BHEIIHUX yCTPOHCTB. IIpsiMoit noctym k
aMsATH

COBpeMeHHBIe KOMIIBIOTEPHBIC TEXHOJIOTNH

[IporpaMmMHOe obecrieueHruEe KOMITBIOTEPOB,
KOMITBIOTEPHBIX CHCTEM U MOOMIIBHBIX
YCTPOMCTB

CucteMHOe ITporpaMMHOE oOecrieueHue.
OnepaiuoOHHBIE CUCTEMBbI

Yrunutsl. [[paiiBepbl yCTPOUCTB.




[TapannensHoe nporpaMMHpOBaHUE

I/IHCTaJIJIHL[I/IH U ACHHCTALIAL A

10 IIPOrpaMMHOT0 00ecreueHus
@aiinoBble cuctemsl. [IpuHIAIBI

1 pa3MeleHust 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHON namsaTh. [1[abnoubr mist
ornucaHus rpymi GaiioB
3axonogarenscTBO Poccuiickoit denepanun

12 B 00JIACTH MPOTPAMMHOTO 00ECIICUEeHUS H
JAaHHBIX
[IpyHIMIIBI TOCTPOEHUS U aNlllapaTHbIE

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Cerp UHTEpHET

15 Pa3znenenne IP-cetn Ha OACETH C IIOMOIILIO
MAacoK IToJceTen

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nestensHoctr B cetn IHTEpHET.

17 Cepsucsel UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpaMmMHoe oOecredeHue 1
METO/bI OOpBOBI C HUM

20 [IpakTnueckast pabota 1o Teme
"AHTHUBUPYCHBIE IPOrPaMMBbI"
Opranu3zanus JMYHOTO apXHUBa

21 nHpopMmanuu. Pe3epBHOE KOMMPOBAHKE.

[TaponpHas 3amura apxvBa




22

23

[IudpoBanue 1aHHBIX

Anroputm mmdposanus RSA.
Creranorpadus

24

25

26

27

28

[IpakTuyeckas pabora 1o Teme
"udpoBanue qaHHBIX"

Wudopmanus, naHHbIC ¥ 3HAHUSL.
WudpopmanmoHHbIE TPOIECCH B TPUPO/IEL,
TEXHHUKE U 00I11eCTBE

HenpepbIBHBIE U JUCKPETHBIC BETUYUHBI U
curHayibl. Heo0X0IMMOCTh TUCKPETU3AIUU
nHpOpMaIINH, TPeTHA3HAYCHHOMN JIJIs
XpaHEeHMS, TIepe1adl U 00paboTKH B
U(PPOBBIX CUCTEMAX

JIBonuHO€ KOoaMpoBaHue. PaBHoMepHbIE 1
HepaBHOMEpPHBIE KOJIbl. JlekoaupoBaHue
COOOIIIEHUH, 3aTTMCAHHBIX C TTOMOIIIBIO
HEpPaBHOMEPHBIX KOJIOB

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JI€PEBA.
I'pad An. A. MapkoBa

29

Enunuter n3amMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TOAXOI K
OLIEHKE KOJIM4ecTBa HH(pOopMaluu

30

31

CHUCTEMBI CUUCTIEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

,HBOI/I‘IHaH, BOCBMEpHYHAA U
meCTHaAuaTCpuIHass CUCTEMBI CUUCIICHUAA,




33

CBs3b MCXKIY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuiIHasd CUCTCMbI CUUCIICHUS,
CBsA3b MCXKIY HUMU

35

36

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHMCIICHUA

37
38

I[BOI/ILIHO-Z[GCSITI/ILIHaH CUCTeéMa CHUCJIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe koanpoBanue n300paxeHui

40

41

42

43

[IpakTryeckas pabora o Teme
"Jluckperusanus rpaguueckoin
nHpopmanuu"

IIBeToBBIE MOAEIN. BekTopHOE
KoaupoBanue. @opmartsl (Haitnos.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Koauposanue 3Byka. Onenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IPU 33JaHHBIX YaCTOTE
JUCKPETU3ALNH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBor HHPpopManuu"




44

45

OcHoOBBI aNreOpbl JOTUKU

Jlornueckue onepaunu. TaOauis!
UCTUHHOCTHU

46

47

48

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JJ0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IIOMOIIBIO TaOJIUI] HCTUHHOCTH

[IpakTuyeckas paborta 1o Teme
«IlocTpoenue u ananus TabIUL UICTUHHOCTU
B TaOJIMIHOM TIPOIIECCOPE

Jloruueckue OIICpanru U OIICPalvi Hal
MHOXCECTBaAMU

49

Jlormueckue Oorcpanyvu 1 OoIcpannn Halqg
MHOXKECTBaMH

50

51

3aKoHbI aNreOphl JOTUKU. DKBUBAIICHTHBIC
npeoOpa3oBaHMs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
(GYHKIUH OT KOJIUYECTBA ApTYMEHTOB.
[TonHbIE cCUCTEMBI TOTHYECKHUX (DYHKITUI

53

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHH1. COBEPILICHHBIE
JTU3BIOHKTHBHBIE 1 KOHBIOHKTHUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOESHUS 1O TabJIHIIe UCTUHHOCTH

54

Jloruyeckue JIEMEHTHI B COCTaBE
KOMITbIOTEpa




55

56

Tpurrep. Cymmarop. MHoropaspsiaHblit
CyMMarop

[TocTpoenue cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3alKch JJOTHIECKOTO
BBIPQKEHUS 110 JIOTHYECKOH cXxeMe

57

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

59

60

61

[IpencraBnenue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHnYeHHOCTh AUAana3oHa
qucesl IpYU OTPaHUYEHUHU KOJINYECTBA
pa3psaos. [lepenonnenue pa3psaaHoil ceTku

be33HakoBbIC U 3HAKOBBIC JTAHHBIC.
3HaKoBBIN OWT. JIBOMYHBIN
JIOTIOTHATETHLHBINA KO/ OTPUIIATEITBHBIX
qHCcen

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CABUTH

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckirovaromee NI

62

63

64

HpeHCTaBHeHI/Ie " XPaHCHUC B IaMATH
KOMITBIOTEPA BEICCTBCHHBIX YUCCIT

Brinmonsenue onepam/lﬁ C BCIICCTBCHHBIMHA
YHCJIaMH, HAKOIIJICHUC OIIOOK npu
BBIYHMCIICHUAX

ITpakTruyeckas pabdora no teme «M3ydenue
MIOPa3psAHOTO MATMHHOTO IIPEICTaBICHUS
LIEJIBIX U BELIECTBEHHBIX YHCEI»




65 AHaJIi3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIBIOTEPE.

66 WHcTpyMeHTallbHbIE CPEACTBA: TPAHCIATOP, 1
OTJIa4MK, IPOPUINPOBILIMK
Cpena nporpammupoBanus. Komnusiuus u

67 MHTEepHpeTanus nporpaMm. Bupryanbasie |
MamuHbl. IHTErpHpOBaHHas cpena
pa3paboTKu

68 MeTtop! OTIIAZKK IPOrpaMM 1

69 Tumnbl nepeMeHHbIX B A3bIKE |
IPOrpaMMUPOBaHUS

70 OO0paboTKa LEeJBIX YnCe 1

71 O6paboTka BEIIeCTBEHHBIX YUCEI 1

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUS 1

74 [uxsl ¢ yenoBueM 1
[ukiel O mepeMEHHOM.

75 B3anMo3aMeHsaeMOCTh pa3IMYHbIX BUI0B 1
IIUKJIOB

76 O06paboTka HaTYpaJIbHBIX YHCEN C |
HCIIOJIb30BAHUEM LIUKIIOB
HaxoxneHne BceX mpOCThIX YHCEN B

77 3aJjaHHOM Juanas3one [IpakTuueckas paboTta | 0.5
no teme «Pemenue 3agay MeTo1I0M '
nepebopa»

78 HNuBapuaHT nukia 1

79 JIOKyMEHTHpOBaHUE NPOTrpamMm 1




80 O06paboTka JaHHBIX, XpPAHSIIHUXCS B (aitimax

81 PazOuenue 3agaun Ha OA3a/1a4YH
Hcnonb30BaHue cTaHAapTHON OMOIMOTEKH

2 s3bIKa porpaMmupoBanust. [logkirouenue
OUOIMOTEK MOAIPOTPaMM CTOPOHHHUX
IIPOU3BOJUTENIEH

83 [Toanporpammsl (rpoueaypsl U G YHKITUHN)

84 [Tomnporpammel (iporeypsl ¥ (pyHKITHH)

85 [IpakTuueckas pabora no teme "PazpaboTka
noanporpamMm”
Pexypcusi. PexkypcuBHbie 00BEKTHI

26 (ppakransr). PekypcuBHbIE POIIETYpPHI U
¢byukun. Mcnonb3oBaHue creka s
OpraHu3alK PEKYPCUBHBIX BBI30BOB

%7 [IpakTyeckas pabora o Teme
"PexypcuBHBIE IOAITPOrPaMMBI"

23 MoaynbpHBIN NPUHIMI IOCTPOCHUS
porpamMm

89 UucneHHble METObI

90 [IpakTuyeckas padora o Teme «HucineHHoe
penieHue ypaBHEHU

91 Hcnonb3oBaHne AUCKPETU3ALNH B
BBIUUCITUTENFHBIX 3a/1a9ax
[IpakTuyeckas pabora o Teme

92 «[TpubGnuxEHHOE BHIYMCIICHUE JUTMH KPUBBIX
U Tomaaen puryp»

93 [IpakTrueckas padota o Teme «llonck

MakcuMyMma (MUHUMYMa) (QYHKIIUH»




94

95

96

97

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
MOJCYET KOJTUUECTBA TTOSBICHUI CHMBOJIA B
CTpOKE

AaroputMbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3zbueHne CTPOKH Ha CJIOBa MO MPOOEIbHBIM
CUMBOJIaM

Anroput™bl 00pab0OTKH CUMBOJIBHBIX CTPOK:
MIOUCK MOJICTPOKH BHYTPH JJAHHOH CTPOKH;
3aMeHa HalJIeHHOW NOJCTPOKH Ha IPYTYIO
CTPOKY

[IpakTnueckas padbora no teme "O6padboTka
CTPOK C UCIOJIb30BaHUEM (DYHKIIHIA
CTaHJIaPTHOW OMOIMOTEKH S3bIKA
IIPOrpaMMHUpPOBaHUA"

98

99

100

['enepanus ciioB B 3a1aHHOM aji(haBUTE

MaccuBbl U IOCIIEJOBATENBHOCTH YHCEIL.
[IpakTnueckas padbota no Teme "3anonHeHne
MaccuBa'

O06001IEHHbIE XapaKTEPUCTUKN MacCHBa

0.5

101

JIMHEWHBIN MONCK 3aJaHHOT0 3HAUCHHUS B
Maccuse. [IpakTudeckast paboTa mo Teme
"JInHeHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccuBe"

0.5

102

[IpakTuueckas pabora no teme "Ilonck
MUHUMAaJIbHOTO (MaKCUMAJIBHOT'0) 3JIEMEHTa
B YHMCJIOBOM Maccuse"

103

CopTupoBKa 0JIHOMEPHOTO MacCHBa.

0.5




[TpocThie METOABI COPTHPOBKH.
[Ipaktuyeckas padora no Teme "[IpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciausHueM. boictpas

coptupoBka MaccuBa (anroput™ QuickSort).

104 1 0.5
[IpakTrueckas padota o Teme "beicTpas
COpTHUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora o Teme 1 0.5
" JIBOMYHBIN TTOUCK"

106 JIByMepHbIE MaCCUBBI (MaTpPHULIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIIL 1

108 Pemenue 3anay ananuza JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KomnerotrepHas BEpcTka TekcTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTU4YECKUMU 1 1
dbopmynamu”

112 NHCcTpyMEHTEI peLieH3UPOBAHUS 1

113 [IpakTnueckast pabota 1o Teme 1 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
O6naunble cepBuchl. KomuekTuBHas paborta

114 ¢ nokymeHtamu. [Ipaktuueckas padota mno ! 0.5
teme "KomnektusHas paboTa ¢ '
JTOKyMEHTaMu"

115 Anamu3 ganHbix. boiapmme nanHble 1

116 Maruanoe oOydeHne 1

117 AHalli3 TaHHBIX C IOMOMIBIO 3JEKTPOHHBIX 1




TalJInI

[IpakTruyeckas padora o Teme "AHanuz

118 1 1
JAHHBIX C TOMOILBIO MIEKTPOHHBIX Ta0IMIL"
[Toctpoenue rpapukoB GyHKITHIA.
[TpakTuyeckas padora o Teme "Harmsianoe
119 HpGI[CTaBJIeHI/Ievpe3y.]IbTaTOB | 0.5
CTaTUCTHYECKON 00paOOTKU JaHHBIX B BUJIE
JMarpaMM CpeiCTBaMH pelakTopa
AJICKTPOHHBIX TabIUII"
Jlunun tpenna. Ilpaktuueckas padota o
120 teme "llogbop nuHuu TpeHa, 1 0.5
IIPOrHO3UpOBaHue"
[Ton6op napamerpa. [IpakTuueckas padbora
121 o Teme "YnclieHHOe pellieHne YpaBHEHUH ¢ 1 1
MOMOIIIBIO TT0100pa mapamerpa"
OnTuMu3zaius Kak MOUCK HAUITYYIIero
peleHMsl B 3aJaHHBIX YCIOBUSAX.
122 [IpakTnueckas pabora no teme "Pemienue 1
3aJ1a4 ONTUMHU3AIUU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"
123 PesepBHOE Bpems 1
124 Pe3epBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpemst 1
129 PesepBHOE Bpemst 1
130 PeszepBHoe Bpemst 1




131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 4 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne nugposeie
/i Tema ypoxa Beero Kontposbubie IIpakTuueckue 06pAI0BATEBHELE
padoThI padoThI pecypesI
KomngectBo nndopmanmm 1
2 AJITOPUTMBI CKaTUs TAaHHBIX 1
Anroputm Xaddpmana 1
4 [IpakTuueckas pabora no teme "Cixkatue | 1
JTAHHBIX ¢ TTOMOIIBI0 anroputMa Xaddmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKAaTUSI IAHHBIX C TIOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHBIX ¢ ToTepsimu (anroputmel JPEG, '
MP3)"
CxopocTh nepeaun JaHHbIX 1
[TomexoycToNYuBbBIE KOJIBI 1
9 [IpakTnueckas pabota 1o Teme 1 I
"[TomexoycTroiunBbIe KOABI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3aumoJeiictBue. CucteMHbIl 3P QexT. |
VYnpasieHue Kak HHPOPMalMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu u MOJETMpOBaHNUE 1
12 I'padmr 1
13 Pemenue 3aau ¢ momouisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "Ilonck

16 BBIUIPBILTHOW CTPATEruu B UTPE C IOJHON
uHpopmanuein"

17 CpenctBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuueckas padora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopmanuzanys HOHATHUS aIrOPUTMA.

19 Mammuna TrroprHra Kak yHuBepcaabHas
Mozeib BeruucineHui. Tesnc Yépua—
Trropunra
[IpakTruyeckas pabora o Teme

20 "CocraBieHue MpoCTOM MpOrpaMMBbl ISt
MamHbl Thropunra"

21 Mammwuna ITocra

22 Hopmanshsie anropugmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOKHOCTD
aBTOMATUYECKOM OTJIAJIKU IPOrpaMM

24 CII0’)KHOCTb BBIYHCIICHUI
[Torck mpoCTHIX YKces B 3aJaHHOM

25 JMarna3oHe ¢ MOMOIIbIO AITOPUTMAa «PELIETO
OpatocheHay»

26 [IpakTuyeckas padora no Teme "[lornck
IIPOCTBIX YHUCEN B 33JaHHOM JlMana3zoHe"

7 MHoropa3psiiHble Lienble YKcia, 3aJa4u

JUTMHHON apu(METUKH




28

29

30

[IpakTrueckas padota o Teme "Peanuzamms
BBIUYHCIIEHUI ¢ MHOTOpa3psaIHbIMU yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
otoOpakenus ). Xomi-tTabaunel. [locrpoerue
as(haBUTHO-9AaCTOTHOTO CIIOBAPS JIJIst
3aJJaHHOTO TEKCTa

[IpakTnueckas padbora no teme "Iloctpoenue

an(aBUTHO-9aCTOTHOTO CJIOBAPS JISI
3aJaHHOro Tekcra"

31

AHanu3 TEKCTa Ha €CTECTBEHHOM SI3BIKE.
Beraenenue nocnenoBaTeIbHOCTEN 110
mabsony. PerynspHbie BbIpaXXeHUsI.
YacToTHbIN aHAIN3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Creku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAKECHUS

Brruncnenue apupMeTHieckoro BbIpaXKeHus,
3allMCaHHOTO B MOCT(UKCHON hopme

35

[IpakTnueckast pabota 1o Teme
"Boruncnenue apupMeTuyeckoro
BBIPA)XCHUSI, 3aIIMCAHHOTO B TIOCT(QHUKCHOMH

dhopme"

36

37

Ouepenu. Mcnionb30Banue ouepeau st
BpeMeHHOFO XpaHeHI/ISI JTAHHBIX

[IpakTuueckas pabota 1mo Teme
"Ucnons3oBanue ouepenu"”

38

HepeBbs. Peanuzanus nepeBa ¢ TOMOINIbIO




39

40

CCBUIOYHBIX CTPYKTYp. J[BoruHbBIC
(bunapnsie) nepesbs. [locTpoeHue nepesa
JUIS 33JAHHOTO apH(PMETHIECKOTO
BBIPAKECHUS

[TpakTrueckas paboTa Mo Teme
"Hcnonb3oBaHue A€pEBbEB ISl BHIYMCICHUS
apu(METHIECKUX BbIpaKeHUI"

PexypcuBHbIe anropuTMbl 00X0/2a AepeBa.
Hcnonb30BaHue CTEKa M OYEPEIH SIS
o0xoma nepena

41

PekypcuBHBIC aJITOpUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKa M 09PN JISI
o0xoma nepena

42

AnroputMmel Ha rpadax. [Toctpoenue
MHUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

44

45

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

KonndecTBo pa3nuyHbIX yTel MEXITy
BEpIIMHAMU OPUEHTHUPOBAHHOTO
aIMKINYecKoro rpada

Asnroput™ JIeHKCTpBHI.

46

[IpakTnueckas pabota 1o Teme
"Bpruncienue JIMHBI KpaT4aiIero myTu
MeX1y BepLIMHaMH rpada (aaroputm
Jeitkerpsn)"

47

Anroputm ®noiiga—Yopuamia




48

49

50

3azayu, pemaeMble ¢ TOMOLIBIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUS:
BBIUUCIIEHUE PEKYPCUBHBIX ()YHKIIUN

[IpakTuueckas pabota 1o Teme
"Brrunciaenue peKypcuBHBIX (DYHKITHI C
MIOMOUIBIO0 JUHAMUYECKOTO
IIporpaMMUpoBaHus”

3ajauu, penaeMble ¢ TOMOILBIO

JAUHAMHWYCCKOI'O IIPOrpaMMHUpPOBaHHA:
MOJCYET KOJIUUECTBA BapUaHTOB

51

[IpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPHAHTOB C IIOMOIIBIO
JMHAMUYECKOTO MPOrpaMMHpPOBaHUs"

52

53

54

3aiauu, pemraeMbple ¢ TOMOIIBI0
ANHAMHUYCCKOI'0 MMporpaMMHUpPOBaHUsA: 3aa4n
OInITUMMH3aAIINU

[TonaTue o mapaaurmMax nNporpaMMHpPOBAHUS.
O0630p A3BIKOB IPOrPaMMHUPOBAHUS

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
IpOrpaMMUPOBAaHUH

55

56

57

OO0BeKTHI U Kinacchl. CBOMCTBA U METOIbI
00BEKTOB
OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3

[IpakTnueckas pabota 1o Teme
"Hcrionb30BaHue TOTOBBIX KJIACCOB B
nporpamme”

58

Pa3zpaboTka nporpamMmMm Ha OCHOBE OOBEKTHO-
OPHEHTUPOBAHHOTO ITOAX0/Ia




[IpakTueckas padota "Pa3paboTka npocToii

59 IIPOrpaMMBbI € UCIIOJIb30BaHUEM KJIacCcOB" !
WNukancynanus. [Ipaktudeckas padota no

60 Teme "Pa3paboTka kiacca, UCIOJIb3YIOIIETO 0.5
HMHKaICYJISIHI"

61 Hacnenosanwue. Iomumopdusm

& [IpakTuueckas pabora no teme "PazpaboTka |
Hepapxuu KjiaccoB"

63 Cpenbl ObICTPOI Pa3pabOTKU MPOrpaMM.
[IpoektupoBanue nntepdeiica moab3oBaTess

64 [TpoexTrpoBanue nHTEpPEiica MoIb30BaATEINS

65 Hcnonb30BaHre TOTOBBIX YIPABISEMBIX
AJIEMEHTOB JIJIsl IOCTpOeHusl uHTepgerica

66 [IpakTnueckas pabora no teme "PazpaboTka |
porpamMMsl ¢ rpadudeckuM uHTepdeiicom”

67 N3yuenne BTOpOro s3b1ka
MIPOrpaMMHUPOBAHHUS

63 N3y4eHne BTOpOro s3bIka
IpOrpaMMHUPOBAHUS

69 Dranbl KOMIIBIOTEPHO-MaTEMaTHYECKOTO
MOJIETUPOBAHUS
Jluckperusanus Npu MaTeMaTu4ecKoM

70 MOJIEJIINPOBAHNHN HETIPEPBIBHBIX IIPOLIECCOB.
MoaenupoBaHu€e IBUKEHUS

71 [IpakTuyeckas pabora o Teme 1
"MopenupoBaHue JBUKEHUS"

7 MonenupoBaHue OMOJIIOTUYECKUX CUCTEM. 0.5

[IpakTuyeckas pabora o Teme




"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

MaremMaTHudecKue MOACIN B SKOHOMHMKECE.

73 BrruncnurenbHbIe S5KCIEPUMEHTHI C
MOJIETISIMU
BepositHocTHBIE MOAEenu. [IpakTueckas

74 pabota mo Teme "MmMuTanmonHoe 0.5
MOJIETMPOBAHUE C ITOMOIIBIO0 MeTo1a MoHTe- '
Kapino"

75 KomMmnbrotepHoe MoienpoBaHUE CUCTEM
yIpaBJIeHUs

76 O06paboTka pe3ynbTaTOB SKCIIEPUMEHTA

77 Tabnuunbie (pessiIuoOHHbIC) 0a3bl TaHHBIX
[Touck, copTupoBKa U PUIbTPALHS TaHHBIX.

73 3anpochl Ha BBIOOPKY JIaHHBIX. 3aMPOCHI C
napaMmerpamu. BoraucisieMsle mosis B
3anpocax

79 [TpakTryeckas pabora no reme "Pabora ¢ |
rOTOBOM 0a30il naHHBIX"
Mmuororabanuabie 0a3bl JaHHBIX. THIE

80 cBsi3el Mex a1y Tabiunamu. BHemHui kioy.
[lenocTHOCTH Oa3bl JaHHBIX

81 [IpakTnueckas pabora no teme "PazpaboTka 1
MHOTrOTa0IU4YHOI 0a3bl JTaHHBIX"

82 3ampockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

23 [IpakTuueckas pabota o Teme "3anpocsl K 1
MHOroTa0In4YHOl 0a3e JaHHbBIX"

84 S3bIk ynpaBieHus nanHbiMu SQL

85 [IpakTuyeckas pabora no Teme "YmnpasieHue 1




JaHHBIMH C IIOMOILBIO si3pIKa SQL"

Hepensiunonnsie 6a3bl JaHHBIX. DKCIIEPTHHIE

86
CUCTEMBbI

87 WHTepHeT-npuiIoKeHus
[TonsiTue 0 cepBepHOM M KIIMEHTCKOM YacTsIX

88 caiita. TeXHOJOTHS «KIUEHT — CEpPBEP», €&
JOCTOMHCTBA U HEJOCTATKU

89 Ocnogsl s13p1ka HTML

90 [IpakTuueckas pabota no teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHogsl s13p1ka HTML

92 Ocnogsl s13p1ka HTML
ITpakTruyeckas padora no Teme "Co3nanue

03 Be0-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUIEO)"

94 OcHoBbI KackaIHBIX TaOau1 cTriei (CSS)
[IpakTnueckas pabota 1o Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO
KaCKaIHBIX Ta0muIl cTiiiei"

96 Cuenapumn Ha si3b1ke JavaScript

97 Cuenapuu Ha s3bIKe JavaScript

98 ®dopmbl Ha BeO-CTpaHHUIIe

99 [IpakTryeckas padora no Teme "O6paboTka
JTaHHBIX popM"

100 Pa3mernenue Be6-caiiToB. Yciyra XOCTHHTA.

3arpy3ka ¢aiioB Ha caT




101

102

103

104

Kanpuposanue. VcnipaBieHnue nepcreKkTuBsI.
I'mcrorpamma. Koppekuus ypoBHen,
Koppekuus 1npeta. OdeclBeurBaHUE
[BETHBIX N300pakeHM

BBox n3o0pakeHuit ¢ HCIOIb30BaHIEM
pa3IUYHbIX HUPPOBBIX YCTPOUCTB.
[IpakTuueckas padbora no teme "O6padboTka
¢ poBsx Gortorpadpuit”

Peryms. Pabota ¢ obnactsimu. OuibTpsl.
IIpakTuyeckas pabora no Teme "Perymb
nudpoBbIx pororpadumit”

MHorocinoiiasle n300paxxenus. TekcToBbie
cion. Macka cnosi. Kanansl. Coxpanenue
BbIJIEJIEHHOW 001acTH

0.5

0.5

105

106

107

[IpakTnueckas pabota 1o Teme
"MHorocnoiiable n300paxxenus"

[ToaroroBka uiuTrOCTpaIyii 115 BeO-CallToOB.
[IpakTnueckas pabota 1o Teme

" AHUMUPOBaHHbIE U300pakeHus"
Bekrophas rpaduka. Bexropuzarus
pacTpoOBBIX N300pAKEHUN

0.5

108

[IpakTuueckas pabora no teme "BekTopHas
rpacduka"

109

110

[TpuHIMIIBI TOCTPOEHUS U pEAAKTUPOBAHUS
TPEXMEPHBIX MOJIENEN

IIpaktuyeckas padora o Teme "Co3nanue
IIPOCTBIX TPEXMEPHBIX MoJenen"”

111

Cetounbie MoJienT. Matepuaiibl




[IpakTrueckas padota nmo teme "CeTouHbIC

112 " 1
MOJIETHN
113 MogenupoBaHie HCTOYHUKOB OCBEIIEHUS. |
Kamepsr
114 [Ipaktuyeckas padora no Teme "Pengepunr" 1
115 AnutuBHBIE TeXHOJIO0THH (3D-puHTEpHI) 1
116 [IonsiTHE O BUPTYaIbHOM PEATBHOCTH U |
JOTIOJIHEHHOM PEAIbHOCTH
117 PesepBHOE Bpems 1
118 PesepBHoe Bpems 1
119 PesepBHoe Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOe Bpemst 1
122 PesepBHOE Bpems 1
123 PesepBHoe 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 PeszepBHoe Bpemst 1
131 PesepBHOe Bpems 1
132 PesepBHOe Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1




135 PesepBHOE Bpems

136 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




MPOBEPSEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpedoBaHUs

1.

1.1

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

3namv (nonumams)

[TonnMaHue OCHOBHBIX HPUHLMIIOB YCTPOWCTBA M (YHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX MU MOOWJIBHBIX KOMITHIOTEPOB; TCHICHIIHIA
pa3BUTUS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIAJICHUE HAaBBIKAMH PaOOTHI C
OTEpAIMOHHBIMU CHCTEMaMU M OCHOBHBIMU BHUJaMH MPOTPAMMHOIO
obOecrieueHus AN peuieHus  yuyeOHBIX 3aJad 1[0  BHIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHLMIAX OpPraHU3ALUU U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uH(popManuu

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpopMauuy (3amMCh 4YMCEN B IO3UIHOHHONW CHCTEME CUHCIIEHUS,
JIETUMOCTh LIEJIbIX YHMCEN; HaX0X/IeHHE BCEX MPOCTHIX YHUCEN B 33JaHHOM
Jarna3oHe; o0paboTka MHOTOPA3pSAHBIX IEIBIX YHCEN, aHaIu3

CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpenbl pazpaboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpencTBax CO3/IaHus U pabOTHI C HUMHU

1.7

1.8

ITonnMaHne BO3MOKHOCTEW U OTPAaHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
UHTEJUIEKTa B pa3IMYHbIX OOJNACTAX; HAJW4Me TMpe/iCcTaBlIeHUul 00
UCMOJb30BaHUU  HWH(MOPMAIIMOHHBIX  TEXHOJOTMH B pa3jM4HbIX

npodeccuoHanbHbIX chepax

Baanenue TCOPCTUYCCKUM allllapaToOM, IMO3BOJIAKOIINUM OCYIICCTBIIATH
NpEACTABICHUEC 3aJJaHHOI'0 HATypaJbHOI'0 YMUCJia B pa3JIMYHBIX CUCTEMax
CUHCIICHUA, BBIIIOJHATH HpeO6p330BaHI/I$I JJOTHYCCKHUX BBIpa)KeHI/If/'I,
HCIOJIb3YA 3aKOHBI aﬂre6pm JIOTUKH, ONPCACIIATH KpaT‘laﬁIHHﬁ IIyTb BO
B3BCIICHHOM rpaq)e n  KOJIHYCCTBO Hy’TefI MCXKAY  BCpUIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

22

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN s
aHanmm3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOJICIUPOBAHUS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIHUPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 3a/laud  aHAlW3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENH, NpeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allud JaHHBIX, HHTCPHOPCTAlHUA PE3YJILTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIPENEIATh CPEOHIO CKOpPOCTb IIE€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHME BPEMEHHU Iepejauyd IpU H3MEHEHMH HH(POPMALMOHHOIO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PELICHUHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI ITOCTPOCHUS 3allMCH YHUCIA B IMO3ULIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpKalllell 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanv B IO3UIMOHHBIX CUCTEMAaX CYHUCIICHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Talmiuie
UCTMHHOCTH; HCCIeloBaTb 00JacTb MCTMHHOCTH  BBICKA3bIBAHMUS,

COACPKAIICTO IEPEMECHHBIC,; PCHIATHL HECIIOKHBIC JIOTHYCCKUEC YPAaBHCHHA

YMeHne pemaTh alrOpUTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHSI ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne Ucnoiab30BaTh ACPEBBA IIPpU AaHAJIN3C U ITOCTPOCHHUMN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3adav
IOoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IrOpuUTMy; pa3padaThiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI
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2.10

YMeHHe aHaIM3MpOBaTh AJITOPUTMBI  C  HCIIOJB30BAaHMEM  TaOJIHII
TPACCUPOBKH; ONPEICNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yJIbTaThI
BBINOJIHEHUS HECJIOXKHBIX IPOTrPaMM, BKJIFOUYAIOIIMX LIMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue OmpenensaTh CIOXKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

2.11

Bnajgenue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTIaX JAHHBIX W CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
POTrpaMMBbl TIPH 33JaHHBIX UCXOJHBIX JIAHHBIX; ONPEICIIATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJIYyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOpPhIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (OPMYJIMPOBATh  NPEUIOKCHHST  TO0  YIYYIICHHUIO

MMpOorpaMMHOIo KoJa

2.12

2.13

YMeHue peanu3oBbIBaTb HA BBIOPAHHOM JUISI M3Y4YEHHUS  SI3bIKE
nporpamMmmupoBanus Beicokoro yposHs (Ilackanb, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAOOTKH YHCEIl, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHMCIa B BUAE HaboOpa MPOCTHIX
COMHOXMHTEJEH; HaX0XJIEeHHE MaKCHMaJbHOW (MUHUMAIbHON) LHUQPHI
HaTypaJIbHOTO YMCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuCleHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAO0BATEIBHOCTUH (CYMMBI,
NPOU3BEECHUS  CpPEAHEro  apuPMEeTHYeCKOro, MHUHHUMAJIbHOIO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBIETBOPSIOLINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUN Ha JMAaNa30H UX BO3MOXHBIX 3HAYEHUH, NPUMEHATH IpU
peLIeHUH 33/1a4 CTPYKTYpPHI JaHHBIX (CHHCKH, CIOBAPH, CTEKU, OUEpEe.H,
JIEpEBbs1); TPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrpPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU MIPOrpaMm B CpCIC IMPOrpaMMHUPOBaAHNUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO




pelieHus, moadOop JTUHUHM TpPEHJa, PelIeHHE 3aJad MPOTHO3HPOBAHMUS),
YMEHHE UCIOIb30BaTh TaONHUHBIC (pPESIMOHHbIE) 0a3bl JAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

Kox

ITHO TH®OPMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHCTEMEI. P acnpez[enéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
[Ipotokomnsl creka TCP/IP. Cucrema nomennsix umeH. Paznenenue IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl g omnmcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U
Hludposanne naHHbIX. CUMMETpUYHbIE U HecUMMeTpuuHble UL [Lndpsr

npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitonivie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOLIUE TIPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOIUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXOAbl K OIEHKE KoauuecTBa HHGpopMauuu. EauHUIbI
U3MEpeHusi KoiauuecTBa HHpopManuu. AndaBUTHBII MMOAXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJJUTUBHOCTH HH(opmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHus. CBoOWCTBAa MO3MIIMOHHOW 3alUCH YHCIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JIETUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA LIEJIOTr0 uncia U3 P-uuHOM cucTeMbl CUMCIICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-munHO IIpO6I/I B JCCATUYHYIO.
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2.5

AJNropuTM MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nuHyto. IlepeBox KoHewHOH aecsaTHuHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue orneparyy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIEHUA. [[BONYHO-IecITHYHAsS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPpOBaHUA LBECTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(pOPMAlMOHHOIO 0O0bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepannuy 1 onepanuy HaJ MHOXKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckre (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKLIUH OT KOJMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOTHYECKUX BhIPaKEHHI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenu monenupoBaHus. AJEKBATHOCTH MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM npoteccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM ISl BOCIIPUSITUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbI, TAOIUIBL, TPadUKH).

[IpencraBineHne LENbIX YHCEN B MaMATH KoMmmbroTepa. OrpaHUYeHHOCTh
JUana3oHa 4YMCeNl IPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEI.

[ToGutoBbIe jorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukauyeckuit  casuru. IlllugpoBanune ¢ mnomompi0 MOOUTOBOM omnepauuu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHMUS BEIECTBCHHBIX YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTU. PelieHue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMYyTH MEXIY BepIIMHaMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX NyTEH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U 1epeBLEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHUE CTPATETHH WIPbl B TaOIU4YHON (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. Brur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKEII_[I/IX n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonbp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIeHHH. Bpemst paboTel M 00bEM HCNONB3yeMOM
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3ala4M, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJIEHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNroputMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTat

AJIFOpI/ITMLI O6pa6OTKI/I HAaTypaJbHbBIX YHUCCII, 3allMCAHHBIX B IMO3UIITMOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjla Ha OTACJIbHBIC I_II/I(I)pBI,
HaxXOXJICHUEC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBEHOW) UGB




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHUS B CTENEeHb. [I0OMCK MPOCTHIX YMCEN B 3aJaHHOM JIHana3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (ailibl.
daiinoBsle nepeMeHHble ((aitioBbie ykazatenn). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmel (TpoieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) QYHKUUM OJHOW IEPEeMEHHOH MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl M IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000IIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCMBa WM YHCIOBOM IOCJIENI0BATEILHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpEeIHEro apuMETHYEeCKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOTHI € dSJEMEHTAMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(MeTox mMy3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBII

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCHBBI  (MaTpuLbl). ANTOpUTMBI  00paOOTKH  JIBYMEpPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MaccHBa IO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, NI€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCCUBBI,  OTOOpakeHHWs).  XOII-TAOJHIIBL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepem/l. Hcnons3oBanne ouepean 4jisi BpPEMEHHOI'O XpaHCHHA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAJIBHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPUEHTHPOBAHHOro rpada. KomauuecTBo pasnuyHbIX
nyTeil MeX 1y BeplIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOr0 Ipada. AIropurm
JlenkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 00xoja aepesa. Vcrnonb3oBaHue cTreka u
ouepeau i 00xo/a AepeBa

JluHaMu4ecKoe MporpaMMHUpPOBaHME KaK METOJl PELICHMs 3a/lad ¢ COXPaHEHUEM
IIPOMEXYTOUYHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOT O
IPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKIUHN, MOJICUET KOINIECTBA

BAapuaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOIXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3m
WHdopmannoHHbIe TEXHOJIOTUU

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupuKanus, KilacTepusanus, aHaau3 oOTKJIOHeHWH. IlocienoBaTenbHOCTH
perieHus 3a1a4 aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TIOCTPOSHHE MOJENH, Mpeodpa3oBaHUe
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH JUIsi 0O0paOOTKHM M TPENCTABICHUS JTaHHBIX.

Bbonwsmme manasie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONuWll. BBIUUCIEHHE CYMMBI,
cpenHero  apudMETHYECKOTOo, HAWMOOJbIIEro  (HAaUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BeruucieHnue KOE)(b(I)I/II_II/ICHTa KOoppeiisinuu IBYX PpAIOB HOAaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX auarpamMm. l[loctpoeHme
rpadukoB ¢pyHkuuid. [Ton6op MMHUYM TpeHAa, pelIeHre 3a1a4 MPOrHO3UPOBAHMUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanuss Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHoCTHBIE MOJICIIH. Metonanl Momnre-Kapio. NmuranmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmunel. Pabota ¢ roroBoit
0a30ii JaHHBIX. 3amojiHeHUe 0a3bl JaHHBIX. [IOMCK, COPTUPOBKA U (PUIBTPAIUSL
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C IMapamMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabauunble 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiamu. BHemHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa IMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHHKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




N

9.

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. HNudopmaruka (B 2 vactsax), 10 kimacce/ [Monsko K.FO., Epemun E.A., OGmiecTBo ¢
orpaHudeHHOW  orBeTcTBeHHOCThIO  «BMHOM.  JlaGoparopusi  3HaHHII»;
AxmmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue»

2. Hudopmaruka (B 2 vactsx), 11 kmace/ IMomskoB K.1O., Epemun E.A., O6mectBo ¢
orpaHudeHHOW  oTBeTcTBeHHOCThIO  «BMMHOM.  JlaGoparopuss  3HaHUN»;
AxkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

3. VYuebnuk «Mudopmaruka» 10-11 xmaccer (PI'OC, yrmyOn€HHBI ypOBEHB)
https://kpolyakov.spb.ru/school/probook.htm

4. Tecrtsr: https://kpolyakov.spb.ru/school/probook/tests.htm

5. Ilpaktuueckue padotsr: https://kpolyakov.spb.ru/school/probook/prakt.htm

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

. KXO. Tlonsxos, E.A. Epemun. Undopmaruka 10—-11 knaccel. ba3zoBslii 1 yriayGneHHbII

ypoBHHU. MeTonuueckoe nocodue: https://goo.su/6Et7J1
Caiir ITonskosa K.1O. (https://kpolyakov.spb.ru/school/probook/program.htm)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Caitr ITonsikosa K.1O. (https://kpolyakov.spb.ru/ )

VYueOnuk «Mudpopmatuka» 10-11 wimaccer (PI'OC, yrayOn€éHHBI  YpPOBEHbD)
https://kpolyakov.spb.ru/school/probook.htm

Tectrr: https://kpolyakov.spb.ru/school/probook/tests.htm

3
4. TlpaxTtuueckue pabotsl: https://kpolyakov.spb.ru/school/probook/prakt.htm
5.
6
7
8

S-KJIACC https://www.yaklass.ru/

VYuu.py https://uchi.ru/

Poccuiickas anexktponHas mkosa https://resh.edu.ru/
https://lesson.edu.ru/catalog

ITonroroska xk KEI'D-2026: https://kpolyakov.spb.ru/school/ege.htm

10. SAunekc.Yueouuk https://education.yandex.ru/
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