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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uHpopmaruke (yriayoiE€HHBIA YpOBEHb) HA YPOBHE CPEIHETO
obmero o6Opa3oBaHus pazpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTam
OCBOGHHUSI OCHOBHOWM  0Opa30BaTeNbHOM  MPOrpaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IpOTrpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKe HaET TMPEACTaBICHHWE O LeNAX, oOmei
CTpaTerul OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYYAIONIMXCS CpeACTBaMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE pEeIMETHOE coJiep>KaHue, npeycMaTpuBaeT ero
CTPYKTYpUpPOBaHUE IO pa3jieiaM M TeMaM Kypca, ONpeAessieT paciupe/iesieHHe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh ~ MX  HM3y4eHUS ¢  y4€TOM  MEXMIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.

[TporpamMma 1o nH(pOpMaATHKE ONpPEAEIIeT KOIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COIEPIKATEIIbHOTO HANOJHEHHUS PAa3HOTO BHUAA KOHTPOJS (MPOMEKYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYLUIHOCTh HMH(OpPMATUKM KaK HAyYHOM JHUCUMIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH IPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 0O0NIacTM  TpPUMEHEHUsT WH(MOPMATHUKH, TPEKIE  BCETro
UHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUAIBHYIO Cepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  UHPOPMALMOHHOM
JESITEIIbHOCTH.

Kypc uHbopmaTuku Ajis ypOBHsSI CpEeIHEro 00Iero o0pa3oBaHUs SBIAETCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOJATOTOBKM OOYyYaromMXcsi B 00JacTu
uHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHI, Oonmupaercs
Ha CoJIepKaHue Kypca MH(DOPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSTHHOTO  TNpUMEHEHUs  MHGPOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHUE, WHTEPIPETAUI0O U 0000IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS ~ HM3y4eHHS y4yeOHOro MpeaMera
«Uudopmartukay OpUEHTHPOBAHBI HAa TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywneil MpopecCUOHATIBHOW JIEITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hel oOnacTsax. OHM BKIIOYAIOT B CeO0s:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MIPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIEC MTOIXOIbI
K U3YUYEHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HMHCTPYMEHTapusi JaHHOMN
IpEeIMETHON 00JIacTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpEeAMETHON 00JacTH Kak IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  MOpo(ecCHoHaIbHOTO  00pa3oBaHUS MO  CHEIHUATBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4YeHHE, MPOMBIIIJIEHHBI HMHTEPHET BEUIEH, WCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCIpEACIEHHOIO PEECTpa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HHdopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE cpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HU B YCIIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pBhIHKE Tpyaa. B CBsI3M ¢ 3TUM HU3y4yeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHOPMATUKH, HWHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



chOPMHPOBAHHOCTh  TPEJCTABIECHUNA O BIUSHUM  WHOOPMAITMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOILIECTBE, MOHHUMAHHME COLMAILHOTO,
HYKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATUE TPABOBBIX U 3THUECKHUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIpOCTpaHEeHHE HH(OpMAIUY;

CO37[aHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepkanun ydeOHoro mpeametra «MHpopmMaTHka» BBIACISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHHS, BKIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIM anmapaT HUHQPOPMATHUKH, BOMPOCH KOAUPOBaHUS HHPOPMAIUU,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMU MPOrpaMM Ha sI3bIKax MpPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuUMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPUKIAIHBIX
MPOTPaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJa4ax aHaJIM3a
JAHHBIX, HMCMOJB30BAaHUIO 0a3 JaHHBIX W 3JIEKTPOHHBIX TaOMUL [Jis pEeLeHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydueOHoro npeamera «Hbopmatrka
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO TTPOTpaMMy OOyYEHHS, HO MOTYT OBITh MPEIJIOKEHBI ISl U3yUCHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCSI.

YrnyOnéHHpld  ypOBeHb U3Y4YeHUS WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Ccephl JeATEIbHOCTH. YTIIYyOJIEHHBIH YpOBEHb W3y4YEHUS
uH(popMaTUKKU 00ECIIEYMBAET: MOATOTOBKY OOYyYarolIMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTUHA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YacTHE B MPOEKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMHA HANPABJICHUSIMHU OTpaciu HWHOOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh M3MEHEHa MO YCMOTPEHHUIO YYHUTENsI TMPH IOATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3ydeHUs UHHOPMATUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

HugpoBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBEl pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaAaMMBbI  TIPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUUHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnponeccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnipenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX CUCTEM. BubI
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnedueHue. OmepalOHHBIE CUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTausiuuss W JEUMHCTAULINUA  IPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelleHUss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JIuneH3upoBanmue MpOrpaMMHOTO 00ECTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerappoe u  cBOOOJHOE MPOTPaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MIPOTPaMMHOT0 oOecTieueHUs U IU(PPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MuTepHet. [IpoTokonsl
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loydeHrne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MAKETOB.

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



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OPOHUPOBAHUE OMUIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJEWCTBUS U oOMeHa naHHbIMH. CeTeBoi
ATUKET: NpaBHja NOBEACHUS B KubepmpocTpaHcTBe. [IpobieMa nmoammHHOCTH
nosydyeHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopMaluu u  uUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3MPOBAHHBIX
uHPOpMAIMOHHBIX  cucTeMax. IIpaBoBoe obOecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBHOW MH(POpMAIUK, XpaHsIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHoCcHOE MporpaMMHOE 00€creyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBbIX. CUMMETpPUYHBIE U HECUMMETPUYHBIE IIUQPHI.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buxkenepa. Anroputm
mmdposanust RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle U 3HaHUs. VHQOpMalMOHHBIE NPOLIECCHl B MPUPOJE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluy MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IU(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHUIIBI U3MEpEeHHs KOIMuecTBa HHPopMauu. AnaBUTHBIA MOIX0] K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucrteMe cuMciieHns. CBOWCTBa IMO3WLIMOHHOM 3alUCU  4HWCHa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IMEepeBOAA 1EJI0Tr0 yucia u3 P-u4HON crCcTeMbl CUMCIICHUS B
JECATUYHYI0. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nyHyro. [lepeBox koHewHoOU pgecaTUyHOW npobu B P-wunyro. J[BowuHnas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAs] CUCTEMbl CUUCIIEHUS, CBSI3b MEXAY HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONUHO-/IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnoGaiiTHBIE KOIUPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  HHPOpMAIIMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPY 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS IBETA.
[IBeToBbie Monenu. BekTtopHoe komupoBanue. @opmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YAaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3bIBaTeNbHBIC (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlormueckue ToXxaecTBa. Jloka3aTenbCTBO JIOTMUYECKHX TOXKAECTB € MOMOUIBIO
Ta0JIUIl UICTUHHOCTH. JIormueckue onepanuu v ornepamuy Haj MHOKECTBAMM.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHs] U CUCTEMBI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTHh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX
GyHKIUN OT KOMYeCTBA apryMeHTOB. [1oIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  JlorMueckux  BbIpakeHHil.  CoBEpILIECHHBIE
JU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS IO TAOJIUIE UCTUHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPQKECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JAana3oHa 4YuCeNl MpU OTPAaHMYCHUU KOJIMYecTBa paspsaoB. llepenonHeHue
pa3psiiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JAaHHBIE. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuit  capuru. [lludpoBanue ¢ moMompbIO MOOUTOBOW — Omeparuu
«uckimoyaromniee NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YKMCENT B IMaMSITH KOMIIBIOTEpA. 3Haualas
YacTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuil ¢ BEIIECTBEHHBIMH YHUCIIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemeHus 3aJad Ha KommbioTepe. MHCTpyMEHTalbHbBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, NpodumupoBIMK. KoMmumismus u UHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3pabOoTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabiul. Orinanoussli BbiBoA. [lomiarooe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukimer ¢ ycioBueMm. [LlUkiael 1m0 NHEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3iIMYHBIX  BUAOB  IUKJIOB. HBapuaHT ULHUKIIA.
CocTraBneHue IUKIA C UCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIMH JUJIS ITOJIB30BATES.

AAroput™Mbl 00pabOTKHU HATYpaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHbIE LHUQPHI,
HaXOXXJEHUE CYMMbl U TPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex NMPOCTBIX YMCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJIEe HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHALuXcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazatenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U QYHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHMUSL.
[Tonkmtouenue  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENEH.
MoaynbpHBIN IPUHIKII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe ©  TNPUOMDKEHHOE pEIICHUS 3aayM.
UYucneHHble METO/IbI PELICHUS] YpaBHEHH: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxEéHHOE BBIYHMCIEHUE JJIWH KPUBBIX. BbluncieHue miouiaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUIMKW OJHOM MepeMeHHOU
METOJ/IOM MTOJIOBUHHOT'O JIEJECHMUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS i 00pabOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aM€HAa HAWJEHHOW MOACTPOKH Ha APYTYIO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BbruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAaCCHBA MJIM YMCIOBOM MOCIEN0BATEIBHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO ApU(PMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEpHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOJ
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coptupoBka wmaccuBa (anroputM QuickSort). JIBowuHbI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MAcCHBA M0 3a/IaHHBIM IPAaBHJIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u (opmarupoBanue. I[IpoBepka
opdorpaduu u rpammatukud. CpencTBa MOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  cruwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KosektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pElEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. OOnayHble CEpBUCHI.
Henoas mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CPEACTBA PEOAKTUPOBAHUS MATEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukainys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIEeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [IporpammHubie cpencTtBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M TPEICTABICHUS aHHBIX. bombie naHHbIe.
MamuaHoe 00yuenue. MHTe ek TyaabHbIi aHAIN3 TaHHbBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHue Cymwbl,
cpeaHero apuMeTHIeCKOro, HauooJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS JIUara3oHa.
Brruncnenne koddduiimeHta Koppeisiiuyd ABYX psAnoB AaHHBIX. [loctpoenue
CTOJIOYATHIX, JMHEWYATBhIX M KpYroBblx auarpamm. lloctpoenue rpadukos
¢dbynkmmii. [Togbop aHMM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

Uucnennoe pemnieHue ypaBHEHHMH C IIOMOIIBI0 Toja0opa Tmapamerpa.
OntuMuzanus Kak MOMCK HAWJIy4IIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJibHbIE U TJI00ANbHBIA MHUHHUMYMBI II€JICBOM
dbyaknuu. Pemenne 3ama4 oNTUMHA3AIUMN C TIOMOIIBLIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJM4ecTBa UWHGOpMAIMU. 3aKoH
apnutuBHOCTH uUH(opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
@®opwmyna lllenHoHa.

AnroputMmbl cxaTusi naHHbIX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl CKaTHS JIaHHBIX C TOTEPSIMH. Y MEHbIIICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMMOKH, BO3HUKAIOIIME TPHU TMepenade JTaHHbBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W WX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOoIlecCy, Meiu MoaenupoBanus. dopmanuzaus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BHUAE, YIOOHOM ISt
BOCIpUATHS yeioBeKoM. ['paduueckoe npencraBieHue JaHHBIX (CXEMBbI, TAOIHIbI,
rpadukn).

I'padpr. OcHoBHBIC MOHATHS. Buasl rpadgoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYyTH MEXIYy BepliMHaMu Tpada, oOmpeAesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



JlepeBns. bunapnoe nepeBo. JlepeBnsi moucka. CriocoObl 00xoma mepena.
[IpencraBienne apumMeTHUECKUX BBIpAXKEHUHN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHOM (popMe. BBIMIpHIIIHbIE U TPOUTPHIILIHBIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacmno3HaBaHus ycTHOUM peun. KornHutuBHbIe cepBUCHl. VneHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE JIULL CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHue METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuE METOI0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopManuzanus  HOHATHSA — anropurma.  MammbHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XHOCTH BbhIUMCICHUN. BpeMsa paboTel U 00BEM HCIONIB3yeMOM
IaMsATH, HWX 3aBHCHUMOCTb OT pa3Mepa HUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopuble anroputmsl. IlpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 33aJaHHOM [JHANAa30HE C IOMOIIBIO aJrOpUTMa
«pemiero DparocheHar.

MHoropa3psaHble 1ieble Yuciia, 3a7a4i JJIMHHON apu(pMEeTHKY.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamu3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaKEHHs. Bbluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aITMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHuE ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOIO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KommuecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allMKJIMYECKOro rpada. AJroputMm
JIeKCTpHl.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputmbl o0xona Aepesa. Mcmnonbs3oBaHue creka u
ouepeau s 00xoaa iepeBa.

JluHamMpuyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JUHAMUAYECKOTO TMPOTPAMMHUPOBAHUS: BBIYMCICHWE PEKYPCUBHBIX (DYHKIIHMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTEe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IOJXO]A.
Wukarncynsuus, HacleJ0BaHue, TOJTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noib3oBatens. Vcnonb3oBaHME TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBaHus.  [lonstue o  mapaaurmax
IPOrpaMMUPOBAHUS.

HNupopManuoHHBIE TEXHOJIOTHH

OTanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUS:  IOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOAECIUPOBAHUS.

Juckperuszanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOj]] HauMEHBIINX KBaJpaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposarnoctabie  momenu.  Metoasl  Monte-Kapno.  MMurtainmonHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMUBaHHMSL.

Tabnuunble (pensiuMoHHBIE) Oa3bl JaHHbIX. Tabmuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if nMaHHBIX. 3amojHeHue O0a3bl JaHHBIX. [lowWCk, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiembie mosis B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 6a3bl TaHHBIX. 3aTPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-nnpuiioxenus. IIoHaTHE 0 CepBEPHON U KIIMEHTCKOM YacTsAX CaWTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOUHCTBA U HEAOCTAaTKU. OCHOBBI A3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenienue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ WCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmapaTroB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLHs — LIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Peryms. Pabota ¢ oOnactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoNW obOnactu. [loaroroBka miumocTpamuii 1jist BeO-calToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussle. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamnus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. Apautusasle TexHoioruu (3D-npunrepst). Ilonsatue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHNN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIIECTBA, pACHIUPEHHE KUZHEHHOTO OMbITA M OMbITA JCSITEIILHOCTU B IpOIlecce
peanu3aluMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOU JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuyaromierocs OyayT cpOpMHUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHWE  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITH MJICOJIOTHU  OKCTPEMU3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM ITPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYCHUsI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



coOmonenns TpeOoBaHU 0€30MacHOM KCIUTyaTallud CPEACTB MHPOPMAIIMOHHBIX
Y KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JIESITCIIbHOCTS;

uHTepec Kk cdepam mpodecCUOHATBHONW NESITEIbHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM ¥ HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun u
peann30BLIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa3OBaHHWIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TU4e€CKOIr0 BOCIIMTAHMS:

OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJieM M MyTell ux
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaAImoHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTKCHHUSM HAyJYHO-TEXHHYECKOTO Iporpecca H
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
udpoBoil Tpanchopmaluu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHIYAIBHO U B TPYIITIE.

B mporecce noCTWKEHUS JTWYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHpOpMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIMOHAIBHBIM H3MCHEHHSIM U TTPOSIBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIICH CTpEeMJIEHHE K JIOCTHKEHHUIO LU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEUCTBOBAaTh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHUE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydenus HHGOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromerocsi OyayT chOpMUPOBaHbBl MeETaNpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4ueOHbIE [JIEWCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaIbHble Y4YeOHbIE ACUCTBUS, PETYJISTUBHBIE YHUBEpCAJIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  Ipoliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPAaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONPENENATh LEJIN JACSITEIBHOCTH, 33JaBaTh IApaMETPbl M KPUTEPUU HX
JOCTHKEHHS,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MUIAH PEHICHUS TPOOJEMbl ¢ y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH padOTy B  YCIOBHSX  PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOA0B PEUICHUS] TIPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U KU3HEHHBIX CUTYalLIHSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpPOBaTh 3a/4auy,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE pEUIeHMs 3ajauyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, MpeUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTydeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYILECTBJIATh  IOWUCK,  aHalu3, CUCTEMaTU3alul |
UHTEPIIPETALNIO HH)OPMALIK PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaThb TEKCThl B pa3aM4HbIX (opmarax ¢ y4€TOM Ha3HAUYEHUs
uHpopMaMu W IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYI0 (QopMy
IIPEICTABIICHUS U BU3yaJIU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIBb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMIoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECypcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMM  PAcClO3HABaHMSA W 3aIIUTHl  HWH(pOpMAIHH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBbIE YHMBeEpPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) o61enme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalnu,



Pa3BEPHYTO W JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHS C HCHOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1E€IM  COBMECTHOM  JEATCIBHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIONO YYaCTHHUKA KOMAaHJbl B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh WAEHU C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHON
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JienaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NESATEITbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M TJOCTOMHCTBA,;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBeKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJE€HHOrO ypoBHS 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM WHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUAMH «HUHGOPMAIU,
«MH(POPMALIMOHHBIN  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cucTeMHbIN 3 PerT», «MHPOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIAJCHUE METOJaMH Toucka uHbopmanuu B cetd VHTepHEeT, yMeHue
KPUTHYECKU OIICHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YyMEHUE XapaKTepHW30BaTh OOJbIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYCHUS ¥  HAMNpaBJICHUS HUCIOIB30BAaHUSA, yMEHHUE
KJacCU(UIIMPOBaTh OCHOBHBIE 3aJaud aHaJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHam3 OTKJIOHEHU), MMOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIbHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOeCredYeHusl I pelmieHus YYeOHBIX 3a7ad  II0
BBIOpaHHON CHeIUaIn3aIiu;

HaJIMYHE TPEJCTABICHUN 0 KOMITBIOTEPHBIX CETAX U UX POJIH B COBPEMECHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MpPUHIUINAX pPa3pabOTKM W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMaHUWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHA 3TUM yIrpo3aMm, COONIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIU(PPOBOTO OKPYKEHUS, IOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU PA3NUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpauyecKux M 3BYKOBBIX JAHHBIX IPU 3aJaHHBIX IapaMeTpax AMCKPETU3AlUH,
YMEHUE OMNPEACNATh CPEAHIO CKOPOCTh IE€pEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd Mpu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTEPUCTHUK KaHaya CBA3H;

YMEHUE HCIIONb30BaTh MPU PEUICHUH 3a/1ad CBOMCTBA MO3ULMOHHOW 3aIlliCH
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHUEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apUPMETHUECKHUE OIepaluy B MO3UIMOHHBIX CHCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOopMax IO 3aJaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaThb O0JacThb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILEIO
IIEPEMEHHBIE, PEIIATh HECIOKHBIE JJOTHYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

NOHMMaHuE O0a30BbIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3arnuch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 33JaHHOM JMara3oHe, 00pab0TKa MHOTOpa3psiAHbIX LEJbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCuBa, COPTUPOBKA MaccHBa, MepeOopHbIe
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JJIsl PEIIEHUS OJHOU 3a/1a4u;

BJIa/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYIIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENENATh Pe3yJbTaThl padOThl IPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYITUPOBATH MPEJIOKEHUS 10 YIYUIIEHUIO MPOTPAMMHOTO KO/,

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTPAlMOHHBIE MaTEPUAbl C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUS, MOAOOp JUHUU TPEHJIA, PEIICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus kypca HMHPOPMATHKM YIriyOJE€HHOro ypoBHS 6 11
Knacce oOydaromuMucs OyayT  JOCTHUTHYTHI  CIEAYIOIMHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HUCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPbI€ MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOW YaCTOTE CHMBOJIOB, MOSICHSTH TPUHIIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJjayn  MOCTPOEHUS ONTUMAJILHOIO IMyTH MEXAYy BepuIimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAYy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOTO Tpada), YMEHHE MCIOIb30BaTh JEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETUYECKUX
BBIPAXEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTb U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTpaTEruio Urphl;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHUJAEC MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CITUCKH, CIOBApHU, CTEKU, OUEpEeaH, JEPEBDS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaH/JapTHbIE U COOCTBEHHBIE TOAMPOTPAMMBI i1 00paOOTKM YUCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HUCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUPOBaHUS, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMHU O 0a3ax MTaHHBIX, UX CTPYKTYpe,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TAOIUYHBIC
(penairoHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHICCKUE MOJICITH /IS aHaJIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCy, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTAaBICHUNA O Kpyre perraeMbIX 3a7ad MaIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKAIUKU U MPOTHO3UPOBAHUS) HAIMYUE MPEJICTABICHUN
00  HWCMONB30BaHUU  HMHPOPMALMOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne /it Kontpoannbie IIpakruueckue
NPOrpamMMblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcsbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomrmbroTep - yHHBEpCAITBHOE YCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 KomnerotepHsie cetu )
1.4 WNudopmannonHas 6e30nacHOCTb 7 2
Hroro nio pazgeny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[Ipencrasnenue nHpopmanuu B
2.1 peA opman 19 2
KOMITBIOTEPE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no pazneny 40
Pa3znen 3. AllropuTtMbl M IpOrpaMMHUpPOBaHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarensHbIe alrOpUTMBI
3.3 YuciaeHHBIE METOIBI
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 25
4.2 AHann3 qa”HHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KoanyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus 1 nHPOpMaIMOHHBIE
11 hopmar hopmarg 10 25
HPOLIECCHI
1.2 MonenupoBaHue 8 2
Hroro no pazneny 18
Paznen 2. AJIropuT™MbI M IPOrpaMMHpPOBaHUE
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pazgen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomnbroTepHo-maremaTuueckoe 3 9
' MOJICIUPOBAHHE
3.2 ba3bl maHHbIX 10 4
3.3 Be6-caiiTh 14 4
3.4 Kommprotepras rpaduka 8 3.5
3.5 3D-monenupoBanue 8 3
Hroro no pazueny 48




PeszepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Koutpoapupie  IMpaxruyeckue fll3y'{em/m :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypes:
TpeOoBaHUst TEXHUKH 0€30MACHOCTU U
1 TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U 1
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKPY>KCHHUS
5 [IpuHMnIBI pabOTH KOMIIBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMH C TOMOIIBIO IHH. 1
KoHTposuieps! BHEIIHUX yCTPOICTB
4 ABTOMaTHYECKOE BBIIOJIHEHUE TPOIPAMMBI 1
IIPOLIECCOPOM
OnepaTuBHasA, TOCTOSTHHAS U
5 JOJTOBpeMeHHas aMsATh. KoHTposepbl 1
BHEIIIHUX yCTPOHCTB. IIpsmoit noctym k
aMsATH
6 CoBpeMeHHbIE KOMITbIOTEPHBIE 1
TEXHOJIOTUHU
ITporpammHoe obecrieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPOMNCTB
8 CucteMHOe ITporpaMMHOE obecrieueHue. 1

OnepaniuoOHHBIE CUCTEMBI




Yrunutsl. [{paiiBepbl yCTpPOUCTB.

) [TapamiensHOE IPOrpaMMUPOBAHUE

10 WucTrannsauus 1 1enHCTAIUTSIHIS
MIPOrpaMMHOTO o0ecreueHus
@aiinoBbie cuctemsl. [IpuHUAIIBI

11 pasMenieHust 1 UMEHOBaHUA (DailioB B
nosroBpeMeHHou mamstu. [la6mons! ams
onucaHus rpyni (aitnos
3akoHonarenscTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U alapaTHbIE

13 KOMITOHEHTBI KOMITbIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cerp UnTEpHET

15 Pasnenenune IP-cetn Ha moaceTu ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunsl nestensHocTr B cetn IHTEpHET.

17 Cepsucsel nTepHeTa. ['ocygapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTU

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmHoe obecriedeHne
U METO/1bl O0pPBHOBI ¢ HUM

20 [IpakTuueckas pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"

91 Opranu3zanus JMYHOTO apXUBa

nHpopmanuu. PesepBHOE KOTMpOBaHUE.




22

Hap OJIbHAsA 3alluTa apXruBa

[udpoBanmne JaHHBIX

23

24

Anroput™m mudpoanus RSA.
Creranorpagus

[IpakTuueckas pabota 1o Teme
"[lludpoBanue 1aHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmannoHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBe

26

HenpepriBHbBIE U TUCKPETHBIEC BETUUUHBI U
curHasibl. Heo0X01MMoCTh TUCKpEeTH3auu
nHbOpMaNuy, peTHa3HAYeHHON /IS
XpaHeHus, nepeaadn u o0paboTKu B
U(PPOBBIX CUCTEMAX

27

JIBonuHO€e KoMpoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIEHHH, 3aIIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHrne 0AHO3HAYHO
JEKOIUPYEMBIX KOJIOB C TOMOIIBIO JIepEBa.
I'pad An. A. MapkoBa

EnuHuis u3smepeHus KoJamyecTna
uHpopmanuu. AndaBUTHBIN MOAXOI K
OLIEHKE KOJIM4ecTBa MH(popMaluu

CucTeMbl CUHCIICHUS

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJICHHSI B IPYTYIO

32

I[BOI/I‘-IHaH, BOCbMCpHYHAA U




33

meCTHaAuaTCpuIHas CUCTEMbI CUNCIICHUAA,

CBs3b MCXKIY HUMHU

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U

meCTHaAuaTCpuIHas CUCTEMbI CUNCIICHU A,

CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

meCTHaAuaTCpuiIHas CUCTECMbI CUUCIICHUA,

CB3b MCXKAY HUMU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCIUICHHAA CUCTEMaA
CUHUCIICHUA

I[BOI/ILIHO-Z[GCSITI/ILIHaSI CucTeéMa CHUCJIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue n300paxeHHi

40

41

42

[IpakTuueckas pabota 1o Teme
"luckperusanus rpapuueckoin
uHpopmanuu"

I[BeToBBIE MOZENH. BexkTOopHOE
KoaupoBanue. @opmarsl (Haitnos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

Koauposanue 3Byka. Ounenka
MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IIPY 33JaHHBIX YaCTOTE
JTUCKPETHU3AINH U Pa3psIIHOCTH
KOJUPOBaHUs

43

[IpakTuyeckas pabora o Teme




44

" luckpeTrur3aius 3ByKOBOW nHpopMaruu'"

OcHOBBI anreOpsl JIOTUKA

45

46

47

Jlornueckue oneparuu. Tabmuibl
UCTUHHOCTH

Jlornueckue BeipakeHus. Jlornueckue
TOXJecTBa. Jloka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIbBI0 TA0IUIl AICTUHHOCTHA

[IpakTuueckas pabota 1o Teme
«[TocTpoenue u ananu3 TadIUIL
UCTUHHOCTHU B TaOJMYHOM ITPOIIECCOPE»

48

49

50

Jlormueckue Orcpalru U orcpanuy Hajj
MHOXKECTBaMH

Jloruueckue OIICpanru U OIICPalvi Hal
MHO>KECTBaMH

3aKOHEBI anre6pbl JIOTUKHU. DKBHUBAJCHTHBIC
Hp606p830BaHI/ISI JOTHUYCCKUX Bpra)KeHI/Iﬁ

o1

52

53

Jlornaeckme YpaBHCHHA U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTMUECKHUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTEMBI TOrMUECKUX (YHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIIECHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI X
MOCTPOECHHMSI 110 TaOJIMIle HCTUHHOCTH

54

Jlornueckue 31eMEHTEI B COCTaBE




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoropa3spsiaHbii
CyMMAarop

56

57

58

59

60

[TocTpoeHue cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alkCh JOTUUYECKOIO
BBIPA)KEHUS 110 JIOTHYECKOU CXeMe

MHuKpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue HebIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHnYeHHOCTh AUana3oHa
qycell IPU OTPAaHHUYEHUU KOJINYEeCTBa
paspsaoB. [lepenonnenue pa3psaHoit
CETKH

be33nakoBbIe 1 3HAKOBBIE JAHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIH
JOTIOJIHUTEBHBIN KOJI OTPULATEIbHBIX
YHCEN

[ToGuTOBBIC JTOTHYECKUE OTIEPALIHH.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

HIudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckiovaroniee MM
[IpeacraBnenue u XpaHeHUE B MAMSITH
KOMIThIOTEpA BEIIECTBEHHBIX YUCENT

Brinonsenue onepam/lﬁ C BCIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHMCIICHUAX

64

[TpakTrueckas padota nmo teme «M3ydueHnue




mopaspAAHOro MallilMHHOI'O NpEACTaBJICHUA
OCJIbIX U BEHICCTBCHHBIX YHUCEII»

65 AHanm3 anropuTMOB 1
Oransl peleHus 3a1a4 Ha KOMIIbIOTEPE.

66 HHcTpyMeHTalIbHEIE CPEACTBA: 1
TPAHCIATOP, OTIIATYUK, TPOPUIUPOBIIUK
Cpena nmporpamMmmupoBanus. KoMmmumsius

67 Y MHTEPIIPETAIUS IPOTPAMM. 1
Bupryansasle Mammebl. THTErppOoBaHHas
cpena pa3paboTKu

68 MeToapl OTJIAJIKK TPOTPAMM 1

69 Turbl mepeMeHHBIX B S3bIKE 1
IPOTPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O0paboTka BEUIECTBEHHBIX YHCEI 1

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHble yCI0BUsS 1

74 [{uknsl ¢ ycnmoBueM 1
[{uKJ1BI IO IEPEMEHHOM.

75 B3anMo3aMeHseMOCTh pa3IMUHbIX BUIOB 1
[IUKIIOB

76 O6paboTka HaTYpaATLHBIX YHUCET C 1
UCIOJIb30BAHUEM LIUKIIOB
HaxoxneHne BceX mpOCThIX YHCEN B

77 3aJJaHHOM nuarma3oHe [IpakTiaeckas 1 05
pabota no Teme «Perienue 3aa4 METOI0M '
nepedopar»

78 WNHBapuaHT nukiia 1




79

JIoKkyMeHTHUpOBaHUE MPOTrpamMmm

O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4YH
Vcnonb30BaHue cTaHAapTHOM OMOIHOTEKH

82 A3blKa IporpaMMmupoBanus. [logkirouenue
OUOIMOTEK MOAIPOrPaMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (rpoueaypsl U ¢ YHKITUHN)

84 [Momnporpammel (iponeyps! ¥ (pyHKITHH)

85 [IpakTruyeckas pabora no Teme
"PazpaboTka moamnporpamm"
Pexypcus. PexkypcuBHble 00BEKTHI

86 (ppaxransl). PekypcuBHbIE poOLIEyphI U
¢bynkuuu. Mcnonp3oBaHue cTeka Jyis
OpraHu3alM PEKYPCUBHBIX BBI30BOB

87 [IpakTuueckas pabota 1o Teme
"PexkypcuBHBIE IOTPOrpPaMMBbI"

88 MoaynbHBIN IPUHLUII IIOCTPOCHUS
porpamMm

89 YucieHHbIE METOIBI

90 [IpakTuueckas pabota 1o Teme
«HucneHHOoe peleHne ypaBHEHU

01 Hcnonb3oBaHue TMCKPETU3AUH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[TpakTrueckas paboTa mo Teme

92 «[IpubmmxEHHOE BRIYUCIICHUE JTJIUH

KPUBBIX U TUTOIIAACH GUTyp»




93

94

95

[IpakTrueckas padota nmo Teme «llonck
MakcuMyMma (MUHUMYMa) QyHKIIUN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AJropUTMBI 00pPaOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSIBICHUN
CHUMBOJIA B CTPOKE

AJTOpPUTMBI 00paOOTKH CUMBOIBHBIX

CTPOK: p336I/IeHI/Ie CTPOKH Ha CJIOBa I10
Hp06eHBHBIM CHMBOJIaM

96

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJICTPOKU BHYTPH JTaHHOH
CTPOKH; 3aMEHA HAlJICHHOM NIOJICTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTuueckas pabota 1o Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GyHKIUI cTaHJapTHOM OMOJIMOTEKH SI3bIKA
MporpaMMupoBaHus”

98

99

['enepanus ciioB B 3a1aHHOM ali(haBUTE
MaccHBBI ¥ TOCHEI0BATEILHOCTH YHCEN.

[IpakTudeckas pabota 1mo Teme
"3amonuenue maccusa'

0.5

100

101

102

O060011EHHbIE XapaKTEePUCTUKN MacCHBa

JInHEeMHBIN MONCK 3aJJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHetHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[Ipaktuyeckas padora no Teme "[lonck
MUHUMAaJIBHOIO (MaKCUMaJILHOTO)

0.5




3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[IpocTeie METOIbI COPTUPOBKH.

103 1 0.5
[IpakTrueckas padota mo Teme "IIpocTeie
METO/Ibl COPTUPOBKH MaccuBa"
CoptupoBka ciusinueM. beictpas

104 COPTHUPOBKA MAaCcCHUBA (AJITOPUTM 1 05
QuickSort). ITpaktuueckas paboTa 1o Teme '
"BricTpas copTupoBKa MaccuBa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTnueckas pabora 1mo reme 1 0.5
" JIBOMYHBII MOUCK"

106 JIByMepHBIC MACCUBBI (MATPHUIIBI) 1

107 Anroput™bl 06pabOTKH MaTpUIL 1

108 Pemenwuie 3a1ay anamm3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KommnbrorepHast BEpCTKa TeKCTa 1
[IpakTuyeckas pabota no Teme "Bépcrka

111 JOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dbopmymnamu”

112 HNHCTpyMEHTHI pelieH3upOBAHUS 1

113 [IpakTuueckas pabota 1o Teme 1 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
Oo6naunble cepBuchl. KomiekTuBHast

114 pabota ¢ mokymeHntamu. [IpakTuueckas 1 0.5
pabota mo Teme "KonnektuBHas pabota ¢ '
JOKyMEHTaMu"

115 Anamu3 ganubix. boiapine naHHble 1




116

117

MarmaHoe oOydeHue

AHanu3 JaHHBIX ¢ TOMOIIBIO 3JIEKTPOHHBIX
TadJIuI

118

119

[IpakTuyeckas pabora mo reme "AHanus
JAHHBIX C MOMOIIIBIO AIEKTPOHHBIX
prlivng

[Toctpoenue rpadukoB QPyHKIUH.
[IpakTuueckas padbota 1o Teme
"HarnsaHoe npeacTaBieHue pe3yibTaToB
CTaTUCTHYECKOW 00paOOTKM JAHHBIX B
BUJIC TMarpaMM CPEICTBAMH pEelaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jluauu Tpenna. [IpakTuueckas padota mo
teme "[logOop nmuHuM TpeHaa,
MIPOrHO3UpOBaHuEe"

ITon6op mapamerpa. [IpakTrueckas padbota
1o TeMe "UncineHHoe peleHne ypaBHEHUM
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4IIero
pEILIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTuyeckas padora no Teme "Pemienue
3aJ1a4 ONTUMH3ALMHU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpemst

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpemst

e




128 PesepBHOE Bpemst 1
129 PesepBHOe Bpems 1
130 PezepBHOE Bpemst 1
131 PezepBHOE Bpemst 1
132 PesepBHOe Bpems 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PezepBHOE Bpemst 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 215

[MTPOI'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne
o/ Tema ypoka Beero KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

KomngectBo nnpopmarnmm

AJ'IFOpI/ITMBI CXXaTusa JaHHBIX

Anroputm Xaddpmana

[IpakTuueckas pabora no teme "Cixkatue
4 JAHHBIX C IIOMOILBIO AJITOPUTMA 1

Xadpdpmana"
5 Anroput™m LZW 1

AJITOPUTMBI CYKATHS TAHHBIX C TIOTEPSIMH.
[IpakTuueckas pabora no teme "Cixxatue
JTaHHBIX ¢ ToTepsMu (anroputmel JPEG,

MP3)"

0.5

CxopocTh Tiepe1aun JaHHBIX

HOMCXOYCTOﬁqHBLIC KOIBI

[IpakTuueckas pabota 1o Teme
"[TomexoycroiunBblie KOIbI"

Cuctembl. KOMIOHEHTBI CUCTEMBI U UX
10 B3aumoJeiictBue. CucteMHbIi d(hPexT.
VYnpasienue Kak HHQOPMaIMOHHBIN

nporiecc. OOpaTHas CBS3b

11 Mogenu nu MOJEnTMpOBaHUE

12 I'padmr

13 Pemenue 3aau ¢ momouibio rpagos




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTrueckas padota mo teme "llonck

16 BBIUIPBILITHONW CTPATErvuu B UTPE C MOJIHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOI'O MHTEIUIEKTA

18 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIIeKTa"
dopmanuzanus HOHATHUS aIrOPUTMA.

19 Mamuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluucieHui. Tesuc Yépua—
Trropunra
[IpakTuyeckas pabora no Teme

20 "CocTaBieHHe TPOCTON MPOrpaMMBI IS
MamuHbl Teropunra"

21 Mammna [Tocta

22 Hopwmanshsie anropugmel Mapkosa
ANTOpUTMUYECKU HEPA3PEIINMBIE 3a/1a4H.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
aBTOMATUYECKOM OTJIAJIKU IPOrpaMM

24 CII0’KHOCTH BEIYHCIICHHIN
[Torck MpOCTHIX YKCeN B 3aJaHHOM

25 Jara30He ¢ TTIOMOIIBIO AITOPUTMA
«permeto Dparocheran

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

97 MHoropa3psiiHble Lienble YKcia, 3aJa4u

JUTMHHON apu(METUKH




28

29

30

IIpakTruyeckas pabora no Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT'0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpaKeHHMs ). XOI-TaOIHUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapst 71l 3aIaHHOTO TEKCTa
[IpakTuyeckas pabora 1o Teme

"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenne mocnemoBaTeIbHOCTEH 110
mabsnony. PerynspHsie BepaxeHUsI.
YacToTHBIN aHAIU3

32

33

34

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO
BBIpKECHUS

Brruucnenue apudmernyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTuueckas pabota 1o Teme
"Borunicnenue apupMeTudeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCTPUKCHOMN

dbopme"

36

Ouepenu. Mcnionb30BaHue ouepeau st
BPEMEHHOT'0 XpaHEHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3zoBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIE
(6unapueie) nepesbs. [locTpoenue nepesa
JUTSL 33JJAaHHOTO apH(PMETHIECKOTO
BBIpKCHUS

[IpakTuueckas pabota 1o Teme
"Hcnosb3oBaHue AepeBbEB IS
BBIYMCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

40

PexypcuBHBIC aJITOPUTMBI 00X0/1a JicpeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
o0xoma nepena

41

42

43

44

PexypcuBHBIE anTopuTMBI 00X0/1a AEpeBa.
Vcnonp30BaHne cTeka M O9epe I IS
o0xo/a epena

Anroputmsl Ha rpadax. [loctpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
HIAPUHY

KonndecTBo pa3inmuyHbIX MyTeH MEeXITy
BEpLIMHAMU OPUEHTHPOBAHHOTO
alMKJINYeCKOro rpaga

45

46

Asnroput™ JIeHKCTpBHI.

[IpakTuyeckas pabora o Teme
"Bolunicnenue IIMHBI KpaT4yanIIero nyTH




47

MEXy BeplIiiHaMHu rpada (aIroputm
HeiixcTpsbr)"

Anroputm @oitga—Y opania

48

49

50

51

3ajauu, pemaeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpOBaHM:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIUN

IIpakTuyeckas pabora no Teme
"Brrunciienue peKypcuBHBIX (DYHKIHH C
MIOMOUIBIO0 JUHAMUYECKOTO
IIporpaMMHUpoBaHus"

3azauu, pemaeMple ¢ IOMOLIBIO
JUHAMHYECKOTI0 IPOrPaMMHUPOBAHHUSA:
IIOJCYET KOJINYECTBA BAPUAHTOB

[TpakTryeckas pabora no teme "[loncuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JMHAMUYECKOTO MPOorpaMMHpOBaHus"

52

3aiauu, perraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMporpaMMHUpPOBaHM:
3a/la4 ONTUMHU3AIUU

53

54

55

[TonsiTHe 0 mapagurmax
nporpaMmupoBanus. O630p A3bIKOB
IIPOTrpaMMHUPOBAHUS

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHPOBAHUN

O0bekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

S7

[IpakTuyeckas pabora o Teme




"Mcnoip30BaHue TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMm Ha OCHOBE

>8 00BEKTHO-OPUEHTUPOBAHHOTO TTOX0/a
[IpakTuyeckas padora "Pa3paboTka

59 MPOCTOM MPOTPaMMBbI C UCIIOIB30BaHHEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka Kiracca, HCIOIb3YIOIIETo 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

62 [IpakTuueckas pabota 1o Teme 1
"Pa3paboTka uepapxuu Kiaccon"
Cpenbl ObICTPOI pa3pabOTKU MPOTPaMM.

63 [TpoexTupoBanue nHTEpPEiica
MIOJTb30BATENS

64 ITpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JIJIs TIOCTPOEHUs MHTepdetica
[IpakTuueckas pabota 1o Teme

66 "Pa3zpaboTka mporpamMmsl ¢ rpadu4ecKuM 1
unrepdeiicom”

67 W3yuenune BTOpOro si3bIKa
POrpaMMHPOBAHHS

68 N3yuenne BTOpOro s3bIka
IPOTpaMMHUPOBAHUS

69 DTarbl KOMITBIOTEPHO-MAaTEMaTUYECKOTO




70

MOACIINPOBAHUSA

Jluckperuzaius Ipu MaTeMaTH4eCKOM
MO/JICJTMPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB.
MoaenupoBaHu€e IBUKEHUS

71

72

73

74

[IpakTuyeckas pabora o Teme
"MopenupoBaHue JIBUKEHUS"

MopenupoBaHie OHOIOTUYECKUX CHCTEM.
[IpakTuueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BreraucnurenbHbie OKCIICPUMCHTEI C
MOACIIAMHA

BepositHocTHBIE MOAEnH. [IpakTdeckas
pabota no Teme "MMuTanmoHHOE
MOJIETTMPOBAHUE C TOMOIIBI0 METO1A
Moure-Kapno"

0.5

0.5

75

KomnproTepHoe MoAeMpOBaHUE CUCTEM
YIIPaBJICHUS

76
77

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

TabnuuHble (pensiuoHHbIe) 0a3bl TaHHBIX

78

[Touck, copTupoBKa U GUIbTpaLHs
JaHHBIX. 3aMpOChl HA BBIOOPKY JTaHHBIX.
3anpockl ¢ mapaMmeTpaMu. Beraucsiemsie
T0JIS B 3aMpocax

79

[IpakTruyeckas pabora no reme "Pabora ¢
roToBoi 0a30ii JaHHbBIX"

80

MHuororabauysblie 0a3bl JaHHBIX. TUIIBI
CBsI3ei Mex 1y Tabiuiamu. BaenrHuit




KJIIOY. I_IGJ'IOCTHOCTI) 0a3nl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOINYHOM Oa3bI
TaHHBIX"

82 3ampockl K MHOTOTA0IMYHEIM 0a3am
TAHHBIX

83 [IpakTuueckas pabota mo Teme "3anpocsl K
MHOTOTA0IMYHOM 0aze TaHHBIX"

84 A3bik ynpasienus ganHbiMu SQL
[IpakTuueckas pabota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKA
sQL”

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 WHTEepHET-IPUIIOKEHUS
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 JacTax caiita. TeXHOIOTHS «KIUSHT —
cepBep», € JTOCTOMHCTBA U HEIOCTATKU

89 OcHogsl s1361ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBbl s1361ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 BeO-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE O0OBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUEO)"

94 OcHoBbI KackaaubIxX Tadaui cruiei (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHUE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbBIX TaOIHII CTHIICH"

96 Cuenapuu Ha s3bIKe JavaScript

97 Cuenapun Ha si3b1ke JavaScript

98 ®dopMbI Ha BEO-CTpaHHUIIE

99 [IpakTuueckas padbora no teme "O6paboTka 1
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. Hcnpasnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppexkuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHNe LBETHBIX U300pakeHUI
BBoa nzobpakeHuil ¢ UCIONIb30BaHUEM

102 Pa3NUYHBIX HUPPOBBIX YCTPOUCTB. 05
[IpakTruyeckas padora no Teme "O6paboTka '
¢ poBeIx GoTtorpadpuit”
Perymb. Pabota ¢ obnactsimu. @uiabTpsl.

103 [IpakTruyeckas padora no Teme "Perymib 0.5
¢ poBeIx GoTtorpaduit”
MHorocnoitable n3o0paxenus. TekcToBbie

104 ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme 1
"MHorocnoitable n300paxxeHus"

106 [ToaroroBka WiLTFOCTpAIHii 1715 BEO-CalTOB. 05

[IpakTuyeckas pabora o Teme




" AHUMHPOBAaHHbBIC N300paKECHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
pacTpoBBIX N300pakeHU

108 [IpakTuyeckas padora no Teme "BekropHas 1
rpaguka"

109 [TpuHIMIIBI TOCTPOEHUS U pEAAKTUPOBAHUS 1
TPEXMEPHBIX MOenei

110 [IpakTrueckas padota no treme "Coznanue 1
MPOCTBIX TPEXMEPHBIX MOAeei"

111 Cerounsie Moaenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monaenun"

113 MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS. 1
Kamepsr

114 [IpakTuyeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIE TexHONOTUH (3D-pUHTEpPHI) 1

116 [TonsaTne o BI:IpTyanLHoﬁ pEaIBHOCTH U 1
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOoe Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOoe Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOoe Bpems 1

122 PesepBHOE Bpems 1

123 PezepBHOE Bpemst 1

124 PesepBHoe Bpems 1




125 PezepBHOE Bpemst 1
126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PezepBHOE Bpemst 1
129 PesepBHOe Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOe Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I1O 136 36.5

[NPOTPAMME







IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHre OCHOBHBIX HPUHIUIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOHMIBHBIX KOMITBIOTEPOB; TEHICHIIMNA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTWH; BJIaJCHHUE HaBBIKAMH PaOOTHI C
OIEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
ofecrieyeHnss Uil peHICHWsT y4eOHBIX 3agad 1O  BBIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HHH KOMIIBIOTCPHBIX ceTeu

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue ©0a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YHUCEN B IO3ULHOHHOM CHCTEME CUMCICHMS,
JEIUMOCTb LIEJIBIX YHMCEN; HAX0XKJIEHUE BCEX IPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3pSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3HaHue q)yHKHI/IOHaHI)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSIMH O 0a3ax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO34aHuAd U pa6OTBI C HUMH

1.7

ITonnManue BO3MOXKHOCTEHN U OI‘paHI/ILICHI/Iﬁ TEXHOJIOTUI HCKYCCTBECHHOI'O
HHTCIUICKTA B Pa3JIMYHBIX O6J'I8.CT}IX; HaJIn4yuec HpeI[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Uit B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Branenune TeopeTMUECKMM anmapaTtoM, IO3BOJIAIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOIO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAaX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUsl JIOTUYECKUX BbIPAXKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHKHU; ONpPENeNaTh KpaT4alliuid myTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO MyTeH MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKHE MOJEIN s
aHanmm3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETh MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJICKBAaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIIITh PE3YAbTATHl MOJAEIUPOBAHKS B HATJISIIHOM BUJE

YMenue KiIacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporuno3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh MOCJIEeI0BATEIIbHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJCIH, NpeoOpa3oBaHUE IAHHBIX,

BU3YyaJIM3allud JaHHBIX, HHTCPHIPCTALUA PE3YJILTATOB

2.3

2.4

YMenue onpenensiTh HHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, TpadHUeCKUX
Y 3BYKOBBIX JIJAHHBIX IIPU 3aIaHHBIX MapaMeTpax JUCKPETU3aluu. Y MEHUE
ONIPEAENATh CPEAHIOK CKOPOCTh IMEpe’auyd  JaHHBIX, OLIEHUBATH
W3MEHEHHE BpPEMEHHM Iepelayd MpU H3MEHEHUH HH(OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucenosib30BaTh MPU PEUIEHUHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI ITOCTPOCHUS 3allMCH YHUCIA B IO3ULIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCia B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Tabnuie
UCTMHHOCTH; MCcleloBaTb 00JacTh MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO TEPEMECHHBIC,; PCHIATE HECJIOXKHBIC JIOTUYCCKHUEC YPAaBHCHUSA

YMeHne pemaTh alroOpuTMHUYECKHE 3a7aud, CBS3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHUS] ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTUPOBAHHOI'O AIUKIIMYCCKOTO rpaq)a)

2.8

YMeHne ucnoab30BaTh JACPEBbA MPU aHAIMU3EC U IMOCTPOCHHUUN KOJA0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu PpeUICHUU 3aJav
MoruCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY

IrOpuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPBHIIMIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMeHHe aHaJIM3UpPOBaTh QAJITOPUTMBI  C  HCIIOJIB30BaHMEM  TaOJIHII
TPACCUPOBKHU; OMPEIENATh 03 MCIOJIb30BAHUS KOMITBIOTEPA PE3yIbTAThI
BBINOJIHEHUS] HECJIOXKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBIECHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJIsd pCIICHUSA OI[HOﬁ 3aga4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTIaX JAHHBIX M CTPYKTypax NaHHbBIX; YMEHHE HCIIOJb30BaTh OCHOBHBIC
VIOPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBISATH  aHAIU3
NPEIUIOKEHHOW ~ MPOrpaMMBI:  ONPENCIATh  PE3YNbTaThl  PaOOTHI
pOTrpaMMbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONMPEICIIATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOpPHIE MOTYT TPHBECTH K OIMMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKEHHUS  TI0  YIYYIICHHIO

MMpOorpaMMHOIo KoJia

2.12

2.13

YMeHue peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro yposus (Ilackams, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPaOOTKH YHCEll, YUCIOBBIX OCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHUCIa B BHUJAE HaOOpa MPOCTHIX
COMHOXMHTENEH; HaX0XJIeHHE MaKCUMalIbHOH (MUHUMAaJIbHOM) HUpPHI
HaTypaJbHOTO YHCIIA, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHUS C OCHOBAaHHEM,
He npeBblmaonM 10; BblUuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAO0BATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEr0  apu(PMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIIUX
3aJaHHOMY YCJIOBUIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCTIOJIB30BaTh B TPOTpaMMax [aHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpPaHMYEHUH Ha JMana3oH MX BO3MOXHBIX 3HAUEHUH, MPUMEHSATH INPH
pELIeHUH 33/1a4 CTPYKTYpPbI JAHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpEeH,
JIepeBbs1); TPUMEHATHh CTaHIAAPTHBIE U COOCTBEHHBIC TOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX TAHHBIX W CUMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke MmporpamMm OMOIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU NIPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

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

MNpEACTaBJICHUA U O6pa60TKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO




pelieHus, moaAdOp TUHUHM TPEHJa, PelICHHE 3aJad IMPOTHO3UPOBAHUSA);
YMEHHE HCIONIB30BaTh TaONWUHbIC (pPESAIMOHHBIE) O0a3bl JAaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAHUEM  DPA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOIHIA;
MOHMMAaHHE BO3MOXKHOCTEH LH(POBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BaTEILHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

Hudposast rpaMOTHOCTH

11

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'IeJ'IBHI)IG
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMHBI. PaCHpCI[eJ'IéHHBIC

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0JIBIINX JaHHBIX

[TpuHIMOBI TOCTPOEHMSI M amlMapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mnporokosbl. Cerb HWMHrepHer. Appecanuss B cetu  MHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenIeHUs U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGnoHsl i ommcaHus
rpymi ¢aiinos

CkopocTp mepefayd  JaHHBIX. 3aBHCHUMOCTb  BpPEMEHM  IepeJayd  OT
nH()OPMAMOHHOTO 00BEMA TAaHHBIX U XaPaKTEPUCTUK KaHAJa CBSI3U
Hludposanne naHHbIX. CUMMETpUYHBIE U HecUMMeTpuuHble MHUQpLL. [Ludpsr

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

1.6

2.1

Kozpl, no3Bossitonive 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE NIPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEeHUEM OUTOB.

Konarsr XsMmMuHTa
Teopernueckrue oCHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue. PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO JIEKOAUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXoAbl K OIEHKE KoiuuecTBa HHGpopMauuu. EauHUIbI
U3MEpeHusi KoiauuecTBa HHpopManuu. AmndaBUTHBI MOIXOA K OIEHKE
KonuyectBa MH(pOpManuu. 3aKoH aJJUTUBHOCTH HH(opmManuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyia [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX W JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHus. CBoOWCTBa MO3HUIIMOHHOM 3alHCH YHCIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUHCTICHHSI. AJITOPUTM TIEPEeBOA IEJIOT0 YKcia U3 P-M4HO# CUCTEMBI CUHCIICHUS

B ACCATUYHYIO. AJ'IFOpI/ITM nepeBoja KOHEYHOM P-muHOM IIpO6I/I B JCCATUYHYIO.




2.4

2.5

ANTOpUTM MepeBo/a ILEJOro YMcia W3 JCCSITHYHOW CHCTeMbI cuucieHus B P-
nuHyto. IlepeBox KoHe4WHOH aecsTHUHOW JpoOu B P-nunyro. J[BowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmerrdeckue ornepalyy B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

TponuHas ypaBHOBEIIICHHAS CUCTEMa CUUCIIEHUs. /[[BONYHO-/IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuporanue texcroB. Komuporka ASCII. OgHoGaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuii. OneHka nHGOpPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX HIPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPOBaHUA LBETA. HBCTOBBIC
mozenu. Komuposanue 3Byka. OueHka MHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PASPAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMsA. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl1€CTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanny 1 Onepanuy HaJ MHOXKECTBAMH.
3aKkoHBl anreOpbpl JIOTMKH. OKBHUBAJICHTHbIE MPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KECHM. JIornueckue ypaBHEHHs U CHCTEMBI YPAaBHEHUM.

Jlornyeckre (GyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GyHKLIUH OT KOJMYECTBAa apryMEHTOB.

Kanonuueckue Qopmbl TOrHUECKUX BBIPAKCHHIMA

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBbHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTH

Jlornueckue »sIeMEHTBHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psaasbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JIEMEHTax Mo
3aIaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenmu monenupoBaHus. AJNEKBATHOCTh MOJIETH
MOJIETTUPYEMOMY O0BEKTY WM nporeccy. DopManu3aius IpuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUE, YAOOHOM ISl BOCTIPUSATHUS

yenoBekoM. ['padpuueckoe npeacrapieHue 1aHHbIX (CXEeMBbl, TAOIUIBL, TpadUKH).

[IpencraBineHne wLenabIX YUCEN B MaMATH KommbloTepa. OrpaHU4eHHOCTh
JMana3oHa 4YHCcell IPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsnHOl ceTkH. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OWT. [IBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENBHBIX YU CEI.

[ToGutoBble jorMueckue onepanuu. Jlorndeckuid, apupmeTHyecKuii u

nukauyeckuit  casuru. llugpoBanune ¢ mnomomp0 MOOUTOBOM omnepanuu




«uckinouaromiee I

2.12

2.13

2.14

IIpencraBiacHue BEIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpA. 3Ha4allas 4acTb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uMcen. I[IpoGiembl
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsanoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YHWCJIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Pelienue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO MYTH MEXAY BepIIMHAMU rpada, ompesesieHue KOJIUYECTBa
pa3IMYHBIX MyTEH MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHIECKUX BBIpAKECHUN B BUAE JAepeBa. Mcmonb3oBaHue

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJiHOM nHpopManuen. [loctpoenue aepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WIPbl B Tabiu4yHOU dopme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBLIC ITO3ULHUH. BLII/II‘pLIIJ_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBECHHOI'O HHTCIJICKTA. I/II[GHTI/I(bI/IKaLII/IH n IIOHUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonbp3oBaHue METON0B HCKYCCTBCHHOI'O
HWHTCIIJIICKTA B 06yqa1011114x cucremax. Mcronp30BaHrue METOIOB HCKYCCTBCHHOI'O

WHTEJUIEKTa B poOoToTexHuke. aTepHeT Bemield. HeliponHsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alropuTMma. MammHa TeIOpHHTra Kak YHHBEpCaJbHas

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXONHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxxHoctu. IlepeGopHble anroputmel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHuA OZ[HOI\/'I 3ala4M, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aJITOPUTMOB
yIIpaBJICHUS] MCIIOJHUTENSIMH M BBIUMCIUTENIBHBIX anroputMmoB. OnpeneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMHﬁ pe3yiabTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIHOHHBIX
CUCTEMAX CYHCIICHHA: p336I/IeHI/IC 3allMCu 4YucCjIa Ha OTACIbHBIC L[I/I(I)pbl,
HaxXOXJIACHUC CYMMBbI W IIPOU3BCACHUSA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaTBEHO) U PBHIL.




[IpencraBnenue uyucina B BUAE HaOopa MPOCTBIX COMHOXKHUTENEH. ANroputM
OBICTPOTrO BO3BEJICHHUS B CTEMEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C TIOMOILIBIO AJITOPUTMA «PEIIETO DpaTocheHa

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Ynciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3eik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYHUCIICHHBIE, BEUIECTBEHHbIC, CHMBOJbHBIC, JOruueckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBuem. L{UKIIbI 110 IEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcToBble M TBOMYHBIC (aMIIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpamMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH SI3bIKA TPOTPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U ¢(yHkuuu. Mcrnonb3oBaHue creka s

oprann3anv pCKypCHBHBIX BbI3OBOB

3.8

3.9

3.10

Yucnennsle Meroabl. TouHoe M npuONIMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momollbio mojdopa mnapamerpa. UHCIEHHbIE METOJbI
peleHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JJIMH KPUBBIX. Bprumcnenue romanei ¢uryp c
IIOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
Ilouck makcumyma (MUHUMYMa) (QYHKUMM OJHOW IEPEeMEHHOW MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3BIKa
MIPOrPaMMHUPOBAHHUS JIJIsl 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHUU CHMBOJIA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aME€Ha HaliIeHHOW MOJCTPOKM Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM ani(haBUTE, YAOBIETBOPSIONIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4HcCel. BpraucieHne  0000IMIEHHBIX
XapaKkTEePUCTUK JJIEMEHTOB MACCHMBA WJM YHCJIOBOM MOCIEI0BATEIbHOCTH
(CyMMBI, TpPOU3BEACHUS, CpEeIHEro apuMETHYEeCKOro, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YAOBIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
AnTOpUTMBI PabOTHl C dSJEMEHTaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(MeTon mMy3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKA
cnusinueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

MTOMCK B OTCOPTUPOBAHHOM MAacCCHBE




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 MAacCCHUBE, BBIYMCICHHE MaKCUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I1€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxkeHus).  Xd3II-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaIM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXCHUSA. Bbrumcienue
apu(METHYECKOTO BBIPaKEHU S, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepeﬂn. Hcnons3oBanne ouepeaun s BpPEMCHHOI'O XpaHCHHA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MHUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBAHHOro rpada. KoauuecTBo pasnuyHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a Aepena

JluHaMu4ecKkoe NMporpaMMHUpPOBaHME KaK METOJ PELIeHMs 3a/lad ¢ COXPaHEHUEM
IIPOMEXYTOUHBIX PE3Yy/IbTaTOB. 3aJauH, PEIIAEMbIE C IIOMOILBIO JUHAMHYECKOTO
IPOrPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKINHN, MOJICUET KOINIECTBA

BapuaHTOB, 3ala4u OIITUMU3alIUN

3.17

4.1

[TonsiTue 006 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIN3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsauus, Hacae10BaHue, MoJIuMophu3m
WNHpopmaninoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHalIM3a JAaHHBIX: MPOTHO3UPOBAHUE,
KJaccupuKkanus, KilacTepu3anusi, aHajau3 OTKJIOHeHWH. llocienoBaTenbHOCTH
pelieHus 3a1a4y aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OILIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTauus pe3ynbratoB. [Iporpammubie
cpenctBa u MHTEpHET-cepBUCH UIsi 0O0paOOTKM M TPENCTABICHUS JTaHHBIX.

Bonwmme nanasie. MammaHOE 00yueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaONWIl. BBIUUCIEHHE CYMMBI,
cpenHero  apuMETUYECKOrOo, HAWMOOJBIIET0  (HAUMEHBIIETO0)  3HAYCHUS

Juara3zoHa. BeruucieHue KOE)(b(I)I/II_II/ICHTa KOoppeiisinuu IBYX PpAJOB HdaHHBIX.




[TocTpoeHne cTOMOYATHIX, JMHEHYATHIX W KPYroBbIX amarpamMm. l[loctpoenHue
rpadukoB ¢pyHkumid. [TonGop MMHUYM TpeHAa, peleHre 3a1a4 MPOrHO3UPOBAHMUS.

Pemenne 3aJla4 OIITUMH3allMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Jluckperuzanuss HOpH  MaTeMaTHYECKOM  MOJICIMPOBAaHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENM B OKOHOMHKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaJpaToB. OLEHKA YHCIOBBIX MapaMeTPOB MOJAEITUPYEMBIX
O00BEKTOB M IMPOIECCOB. BoccTaHoBieHHE 3aBHUCHUMOCTEH IO pe3yibTaTaM

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHoCTHBIE MOJIEIIH. MeTtonanl Mownre-Kapio. NmuranmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsIHOHHBIC) 0a3bl JaHHBIX. TabiuIa — IPEICTaBICHUE CBEICHUI
00 omHoThnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHne 0a3bl AaHHBIX. [loMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  IMapamMeTpaMu.
BrrunciisieMble mosis B 3ampocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUMbl CBS3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexcroBbiii mpoueccop. CpencrtBa ImoMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBaHHbIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK
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