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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uaGopmaruke (yriayonE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero o6Opa3oBaHus pazpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaMm
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npencrasieHHbix B PI'OC COO, a takxke denepanbHON paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHHWE O LeNAX, oOmei
CTpaTeruu OOYYEHHs, BOCIHMTAHUS M Pa3BUTUS OOYYaIOUIUXCS CPEICTBAMU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUpOBaHUE IO pa3jieiaM M TeMaM Kypca, ONpeaessieT paciupe/iesieHHe ero
1o kiaccaM (rogam M3ydyeHus), 1aé€T MPUMEPHOE paclpeieieHue y4eOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o uH(pOpMaTHKE ONpPEAEIIAeT KOIMUYECTBEHHbIE U KAUE€CTBEHHbBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUHCKUX IIPOBEPOYHBIX pabor,
roCy/lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUMIUIMHBI, H3y4darolien
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 005IacTM  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIN ~ XapakTtep WHPOPMATUKH U WHGPOPMAIIMOHHON
NESITEIIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJIep)KaHue Kypca MH()OpPMATUKHU YPOBHS OCHOBHOTO OOIIETO 0O0pa3oBaHUsS U
ONMBIT  TIOCTOSIHHOTO  TNpPUMEHEHUs  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartukay OpUEHTHPOBaHBI HAa TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3a/1auu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HHCTPYMEHTapusi JaHHOMU
peIMETHON 00J1acTH;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHS M3y4eHHs] MHQOPMATUKH 0OeCreunBaeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHEpHs, UHQOpMaIMOHHasi 0e30MacHOCTb, MH(OPMalMOHHbIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIIICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PACIPENEIEHHOIO PEECTpa, TEXHOJIOTMH BUPTYaJIbHOW H
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ero
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTh:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTUKU, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETb HMX CBSI3b C KPHUTEPUSMH OLICHWBAaHHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOr0, MPUPOJIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIOJEH, BOBICUEHHBIX B CO3/IJaHUE U UCIOJIb30BAaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBIAEISIOTCS YEThIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJEIIUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOTMM»  IOCBALIEH  BOIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHalIM3a
JAHHBIX, HMCMOJB30BAaHUIO 0a3 JaHHBIX W 3JIEKTPOHHBIX TaOMUL [Js pEeLIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu ydeOHoro mpenmera «MHdopmarnkan
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHpld  ypOBEHb W3Y4YEHUS WHPOPMATUKH PEKOMEHAYeTCS s
TEXHOJIOTMYECKOr0  MpOQuMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyONEHHBIH YPOBEHb W3YUYCHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUATbHOCTH B 00JACTH HWH(DOPMAIMOHHBIX TEXHOJOTUA W WHXXCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(POpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KCciI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl U3yueHus UHGOpMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU [IU(PPOBOTO OKPY>KEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOUIbI0 KUH. KOHTpOJIepsl BHEMIHUX YCTPOMCTB. [IpsAMOil 1ocTyn K mamsTH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALTUSX. BcerpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mporpaMMHpOBaHUE.
CucremHoe mnporpamMMHoe obOecrniedueHue. OmnepalOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsIuUs W JEUMHCTAULALUSA  IPOrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsty. [llabmons! 1u1st onucanust rpymn (aiios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MPOTPAMMHOTO
obecrnieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIMBaeMasi
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IIPOTpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokosbl. Cetb UHTEpHET. Anpecanus B cetu HTepHeT. [IpoTOoKOIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceth. OmnpeneneHue mapuipyTa JIBHKECHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonndopmaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMarvcTpasnei), THTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3auMMOJIEUCTBHS U oOMeHa aaHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHOM nHpopmanuu. OTKPBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOoTuid. OO1ue mpobiieMbl 3allUThl
uHdpopmaruu 1 uHbopmanmoHHOW  Oe3omacHocTu. CpeacTBa  3alIMTHI
uH(pOpMaIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W ABTOMATHU3UPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMax. IIpaBoBoe obecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpemoHOCHOE MporpaMMHOE 0OECHeUYeHHE U CIOCOObI
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle U 3HaHUA. VHQOpMalMOHHBIE NPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluy MH(opManuu, MpeAHa3HAYEHHOW Uil XpaHEHHUs, NepeAadd Hu
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHMIIBI M3MEpeHHs KoruecTBa HHPpopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JCIUMOCTU YUCIa HA OCHOBAHUE CHCTEMbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LEJIOr0 YHUCIA U3 ACCATUYHOW CHCTEMBI CUUCIECHHS B P-
nuyHyro. [lepeBox koHewHOU pgecaTU4YHOW Japobu B P-uunyro. J[BouuHnas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAS CUCTEMbl CUMCIIEHUS, CBSI3b MEXAY HUMHU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomumpoBka ASCIl. OmgnobGaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaUIeCKUX TaHHBIX MMPU 3aIaHHBIX pa3pelIeHUH U TITyONHE KOTUPOBAHUS IIBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpICKa3biBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndueckue onepaluuy U ONepalyi HaJl MHOKECTBaAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCTBa apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (DYHKIIUM.

Kanonnueckne  @opMbl  JIorMueckuxX  BblpakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBICE HOpPMaJbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IlocTpoeHne cxeM Ha JIOTUYECKHMX DJIEMEHTAx I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVara3oHa 4YMCel NpH OrpPaHUYEHWH KOoJIMYecTBa pa3psanoB. llepenosiHeHue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAaMH, HAKOILICHHE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yJIbTarT.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUYHBIX Tabmuu. Otnanoussli BbiBoA. [lomarosoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxubele ycinoBus. Iluknel ¢ ycmoBueM. [lukiael 1O 1epeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIUU JUIS [TOJIB30BATEIS.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoaeHue Bcex MpOCTBIX YUCEN B 3aJaHHOM Juaria3oHe. IIpencraBinenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTenu). Urtenwe u3 Qaitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKAa MPOrPAMMHUPOBAHMUSL.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkEéHHOE BBIYMCIEHUE AJIUH KPUBBIX. BpluncieHue miomiaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKUIMH  SI3bIKA
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHBA MJIM YHCIOBOM MOCJIEI0BATEIBHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0HOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKU (METOJ
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbId TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOTO YHCIOBOIO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u (opmartupoBanue. I[IpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UpPOBaHUs B TEKCTOBBIX Mpoueccopax. OOnauyHble CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MAaTEMaTUUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mammnnoe o0y4yenue. HTeNneKTyanbHbIi aHaau3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATBIX, JMHEWYATBIX W KpPYroBbIX auarpamm. IloctpoeHue rpadukoB
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHKIUsA, orpaHudyeHus. JlokaibHble U T00aNbHBIE MUHUMYMBI LEJIEBOM
¢bynkiun. Pemenue 3a1a4 ONTUMU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH WHMopmaruu. Dopmyna Xapriu. MupopMaivs U BEpOSTHOCTD.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
IIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepeayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IIepeladyd  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XoMMuHra.

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

Mogaenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOJIEIN
MOJICIUPYEMOMY OOBEKTY WJIM MpoIleccy, meiu moaenupoBanus. Gopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MoHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXKHOCTU. PemieHue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunapaoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCaHUE CTPATETUU UTPhl B TAOJUYHON (opMe. BBIMIPHIIIHBIE U IPOUTPHILIHBIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHHEe METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI M IPOrPAMMHMPOBAHUE

dopManuzanuss  HOHATHS  anropurma.  MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTUYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAJIBHOU
cinoxxHoctd. Ilepebopublie anroputmsl. llpuMepsl pa3iaMyHBIX —AJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AJITOPUTMA
«pemiero DparocheHar.

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

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN opme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOro rpada. AlroputM
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUsl. PekypcuBHbBIE anroputMbl 00xoja jaepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIINH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUN.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsnus, HacleJoBaHue, TOTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nonb3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BWXKEHHS. MojaenupoBaHue — OMOJOTHYECKHX
cucTteM. MaremaTudyecKMe  MOJEIM B JKOHOMHKE.  BbpluncnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBineHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3ammch. Kimrou tabaumel. Pabora ¢
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOauliamH.
Buenmnuit kintou. [enocTHOCTh 0a3bl JaHHBIX. 3aPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHUi C WCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmuecknii pexaktop. Paspemenue. Kagpuposanue. Mcnpasienne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHONW obOnactu. [lonroroBka mimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHUI.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
PEAIbHOCTH U JOIIOJIHEHHON PEAIbHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yJbTaThl  OTpPaXkarOT TOTOBHOCTh W  CIIOCOOHOCTh
oOydJarommxcsi PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH IMO3UIEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
o0I1IecTBa, paclIMpPEeHUEe KU3HEHHOTO OMbITa W OIbITAa ACATEILHOCTH B IIpoIecce
peanu3aluyd  CcpeJicTBaMHd  Y4eOHOTO TMpeaMeTa OCHOBHBIX  HaIlpaBJICHHUM
BOCITUTATEIILHOM JIEATETLHOCTH.

B pesynapraTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

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

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOHN JEATEIHHOCTH TEXHOJOTHYECKOW W COLMAaIbHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAaHHEM M HWHOOPMAIMOHHBIMUA TEXHOJIOTHIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peann30BhIBATH COOCTBEHHBIC KU3HECHHBIE TUIAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHusi, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIii MHOTHX cdep )KU3HH COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

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

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKEHHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATH €r0 TPHU OCYIICCTBICHUH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
YHUBEpCaIbHbIe Y4YeOHBbIE JCUCTBUS, PETYJISTUBHBIE YHUBEpCAIbHBbIC Y4YeOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAaH PEHICHUS TPOOJEMbl C Y4E€TOM aHajv3a HUMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE MNPU CO3JaHUU YYEOHBIX W COLHMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYaAlUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUSA B IO3HABATENIbHYIO M IPAKTHUECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pa6oTa ¢ uHpopmMaIueii:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iIMuHbIX (opMarax ¢ Yy4ETOM Ha3HAUYCHUs
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

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

UCIIOJIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJeTh ~ HAaBBIKAMH  PACIO3HABaHMS W 3alIUTHl  MH(POpPMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMATYATh KOH(l)J'H/IKTBI;

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



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

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

NpUHUMATh 1€IM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3yJbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YIriyOJE€HHOro ypoBHs 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHUCTEMbD»,
«cucTeMHbIN 3P PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopMmanuu B cetd VHTepHEeT, yMeHmue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTEpHW30BaTh OOJbIIHE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEIOBATEIHHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAI[MOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB, TCHICHIIMN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3AINN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTei, 00 OOmMUX MPUHIUIAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJCTB MPOTUBOACUCTBHS H3TUM Yyrpo3aM, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIUPPOBOTO OKPYKEHUS, IOHUMAHHUE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NPOrpaMM, 0a3 MaHHBIX U
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX MPUHIMUIOB JUCKPETU3AllMU PA3NIUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpaUyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3allUH,
YMEHUE OINpEAENITh CPEAHIOI CKOPOCTh IE€peladyd JAHHBIX, OLEHUBATH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JAaHHBIX U XapaKTePUCTHUK KaHaya CBA3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCel, AITOPUTMA MOCTPOCHHUS 3alIMCH YKCTIA B O3UIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPeoOpa3OBaHMS JIOTHUECKUX BBIPAXKECHHM, HCIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psAHbIX 1IeJIbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
AJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOAUTH MPUMEPHl HECKOJIBKUX aJIrOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIQ/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBISIOIINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OIpENENATh, MPU KAaKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce u3yueHus kKypca MH(POPMATHKU YIriyOJE€HHOro ypoBHS 6 11
Knacce oOyyarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIOJIB30BAaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATHSI IAaHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayd  MOCTPOEHUS ONTUMAILHOIO IyTH MEXAY BeplIMHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOJIb30BaTh JEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHuE pas3pabaTeiBaTh U PEATU30BBIBATH B BHUJEC IMporpamMm 0a30BbIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs W pabOThl C HUMH, YMEHHE HCIOIb30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH JIIS aHAIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJIM3 pe3yJIbTaTOB, IMOJNYYEHHBIX B XOJE€ MOJIETUPOBAHUS, OILICHUBATh
COOTBETCTBHE MOJIEIN MOJICIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3yabTaThl MOACIUPOBAHUS B HATJISIAHOM BHIE;

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

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BO3MOKHOCTEH M OTPaHUUYCHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCNONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznea 1. lndpoBasi rpaMOTHOCTD
11 KommbroTep - yHUBEpCalIbHOE YCTPOHUCTBO 5
' 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHue
1.3 KommbprorepHsie cetn
1.4 HNudopmannonnas 6€30macHOCTb 2
Hroro no pazgeny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHpopmanuu B
2.1 PeA bopman 19 2
KOMITBIOTEPE
2.2 OcHOBBI aNredpbl JTOTUKU 14 1
2.3 Kowmnbrotepnas apupmeruka 7 1
Hroro mo pazueny 40
Pa3zpnen 3. AllropuTtMbl M IpOorpaMMHUpPOBaHHE
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
3.3 YuciieHHbIE METOIBI
34 ANropuT™MBI 00pabOTKH CUMBOJIBHBIX 5 1

JaHHBIX




3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN
4.1 O06paboTKa TeKCTOBBIX JOKYMEHTOB 6 25
4.2 AHanu3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbusie | IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNudopmanus u nHGOpMaImoHHbIE
1.1 opuan dopan 10 2.5
MIPOIIECCHI
1.2 MonenupoBanue 8 2
Hroro mo pazueny 18
Paznen 2. AJiropuT™MbI M IPOrpaMMHpPOBaHUE
2.1 DNEeMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO
2.3 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro mo pazueny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
31 KomnbroTepHo-MaTemMaTHueckoe 8 5
' MOJIETTMPOBAHKE
3.2 basbr nanHbIX 10 4
3.3 Be6-caiiTs 14 4
3.4 KomnbrotepHas rpaduka 3.5
3.5 3D-monenupoBanue 3
Hroro no pazneny 48




Pe3epBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Tpe6OBaHI/IH TEXHUKHU 0€30I1aCHOCTH U
TUTHUCHBI IIPH pa60Te C KOMIIBXOTCpaMH U
APYruMHu KOMIIOHCHTaAMU I_II/I(I)pOBOl"O
OKPYKCHUA

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CHUCTEM

OOMeH 1TaHHBIMU C [TOMOIIIBIO LIHH.
KoHTposuteps! BHEIIHUX yCTPONCTB

ABTOMAaTHYECKOE BBIIIOJIHEHNUE
IPOTPaMMBI ITPOIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JoJITOBpeMeHHas naMATb. KoHTposutepsl
BHEIIHUX yCTPOMCTB. IIpsimoii nocTym k
namsTH

COBpCMeHHI)IG KOMITBIOTCPHBIC
TCXHOJIOT'HMH

[Iporpammuoe obecrneueHue
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM H
MOOUITBHBIX YCTPONCTB

CucreMHOe TporpaMMHOE o0ecIieueHue.
OnepauuoHHBIE CUCTEMBI




Yrunutsl. J{paiiBepbl yCTpOUCTB.

o [TapannensHOE MPOrpaMMHUPOBAHHE

10 WucTannsamus 1 [1euHCTaIUTSIIHS
MPOrpPaMMHOT0 OOecreueHust
®daiisioBble cucTeMbI. [[puHIUIBI

1 pa3MerieHust U UMeHOBaHUs (ailyioB B
nonroBpeMeHHON namsTH. [1labaoHb! s
omnucaHus rpynn ¢anaoB
3akoHoaarenbcTBO Poccuiickoit

12 ®denepanyu B 00JIACTH MPOTPAMMHOTO
obecrieueHus U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U amapaTHbIC

13 KOMITOHCHTHI KOMITBIOTEPHBIX CETCH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Pasznenenne IP-cetn Ha mmozceTH ¢
IIOMOILBI0 MACOK IIOJICETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunge! nestensHocTr B cetu UHTEpHET.

17 Cepsucsl UnTeprera. ['ocygapcTBeHHbIE
AIEKTPOHHBIE CEPBUCHI M YCIYTH

18 HNudopmannonHas 6€30MacHOCTb

19 BpenonocHble mporpaMmMHOe 0OecTiedeHme
U METOJIbI O0pHOBI ¢ HUM

20 [IpakTuyeckas paboTa Mo Teme
" AHTHBHpYCHBIE IPOTPAMMBI"

21 Opranuzanys JHYHOTO apXHUBa

uHpopmanuu. PesepBHOE KOMpPOBaHUE.




HaPOJ'IBHaSI 3alliuTa apxXuBa

22

[IndpoBanne TaHHBIX

23

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1Mo Teme
"[lIuppoBanue qaHHBIX"

25

WNudopmanivs, 1aHHbIE U 3HAHUSL.
HudopmaninoHHbIe TPOIECCH B IPUPO/IE,
TEXHHUKE U 00IIECTBE

26

HenpepsIBHBIE 1 TUCKPETHBIE BEINYUHBI U
curHaibl. Heo0XoquMocTs TMCKpeTH3anuu
uHpOpMAaLNK, IPeTHA3HAYCHHON /IS
XpaHEeHHs, TiepeIadn U 00pabOTKU B
U(PPOBBIX CUCTEMAX

27

JIBonuyHOE KOoMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHBIE KOJbI. [lekoaupoBanue
COOOIIEHNH, 3aIMCAaHHBIX C TTOMOLIBIO
HEPaBHOMEPHBIX KOJOB

28

VYcenosue @ano. IloctpoeHre 04HO3HAYHO
JEKOUPYEMBIX KOJOB C TOMOLIBIO JEPEBA.
I'pad An. A. Mapkosa

29

EnuHuis! u3smMepeHust KolauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXO K
OIICHKE KOJIM4YecTBa HH(pOpMaluu

30

CHCTEMEBI CUHNCIICHUS

31

[lepeBo uncen U3 OJHON CUCTEMBI
CUMCIICHUS B JIPYTYIO

32

JIBOI/I'-IHaSI, BOCBMCpHUYHAA U




mecTHaguaTepuIHas CUCTEMbI CUHNCIICHUS,

CBsA3b MCXKIY HUMHU

33

I[BOI/I‘IHaﬂ, BOCBMEpHUYHAA U

mecTHaguaTecpuIHas CUCTEMbI CUHMCIICHUS,

CBsA3b MCXKIY HUMHU

34

I[BOI/I‘IHaﬂ, BOCBMEpHUYHAA U

mecTHaauaTcpuIHadg CUCTCMbl CUHUCIICHUA,

CBs3b MCXKY HUMU

35

ApudmeTnieckue onepaiy B
MO3UITMOHHBIX CUCTEMAaX CUUCIICHHS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUYMCIICHUS

37

I[BOI/I‘-IHO‘I{GC?ITI/I‘-IH&?[ CHUCTEMA CUUCJIICHUA

38

KoaupoBanue TekcToB

39

PacTpoBoe konupoBaHHe U300paKEHUMA

40

[IpakTuyeckas pabora o Teme
"luckpernsanus rpapuueckoit
uHpopmanun"

41

LBeToBbie MOnEnn. BekTopHoe
koaupoBanue. @opmartsl (aiiaos.
Tpéxmepnas rpadpuka. OpakranabHas
rpaduxa

42

Konuposanue 3Byka. OnieHka
UH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX MPU 33JIJaHHBIX YaCTOTE
JUCKPETU3AIUU U Pa3psIIHOCTH
KOJIUPOBAHUS

43

[TpakTrueckas paboTa 1o Teme




" JluckpeTrusarus 3ByKoBo nHGpopMauu'"

44

OcHOBBI aNredphl TOTUKU

45

Jlornueckue oneparuu. TaOauibr
HCTUHHOCTH

46

Jlornueckue BeipakeHus. Jlornueckue
TOXIeCTBa. Jloka3aTeIbCTBO JJOTHUYECKUX
TOXJIECTB C IIOMOIILI0 Ta0INUI] KICTUHHOCTH

47

[TpakTrueckas paboTa 1o Teme
«[TocTpoenue u aHanu3 TaOIHIL
HMCTUHHOCTH B TaOJIMYHOM MPOIIECCOPE»

48

Jlornueckue Oncpanyu U Oorcpannun HaJl
MHOXECTBaMU

49

Jlormueckme OoIcpanru U onepanri HaxqQ
MHOXECTBaMU

50

3aKoHBI anreOphl JIOTUKU. JKBUBAJICHTHHIE
npeoOpa30BaHUsl IOTHUECKUX BHIPAKCHHI

51

Jlornueckne YpaBHCHHA U CUCTCMBIL
ypaBHEHUH

52

Jlornueckue QpyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJIOTHYECKHUX
GYHKIMI OT KOJIMYecTBa apryMEHTOB.
[TonHbIE cUCTEMBI TOTHYECKUX (QYHKITUI

53

Kanonndeckue Gopmbl TOTHUECKUX
BbIpaskeHM1. COBEpILIEHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHbBIE
HOpMaJbHbBIE ()OPMBI, ATTOPUTMBI UX
MOCTPOEHUS 10 TaOJIUIIE UCTUHHOCTH

54

Jlormueckue 3JIeMEHTEI B COCTaBE




KOMIIBIOTEPaA

55

Tpurrep. Cymmarop. MHoropaspsiaHbiil
CyMMaTop

56

HOCTpOCHI/IC CXEM Ha JIOTHYCCKHX
3JIEMEHTaX. 3aIMCh JOTHYSCKOT0O
BBIPpaKCHUA 110 JIOTHYSCKOM CXeMe

57

MI/IKPOCXGMBI 1 TEXHOJIOI'Uus UuX
IMPpOU3BOJACTBA

58

[IpencraBieHue 1ENbIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHUYeHHOCTh IMana3oHa
YUCCII IPpHU OIrpaHUYCHUHN KOJIUYCCTBA
pa3psanoB. [lepenonnenue pa3psaHoi
CCTKHN

59

be33HakoBbIE M 3HAKOBBIC JJAHHBIE.
3HaKoBbIN OUT. [[BOMYHBIH
JIOIIOJTHUTEIIbHBIN KO/ OTPULIATENIbHBIX
yuCcell

60

[ToGuTOBBIE TOrHYECKHE ONEPALIHH.
Jlornueckuii, apudmMeTHueckuil u
LUKJIAYECKUHN CIBUTH

61

HIudpoaHue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckmovaroniee MJIN»

62

HpeI[CTaBJ'ICHI/IC " XPAaHCHUC B IMaMATU
KOMITBIOTEPA BEHICCTBCHHBIX YUCCIT

63

Brimonnenue onepam/lﬁ C BCIICCTBCHHBIMUA
YUCJIaMH1, HAKOIIJICHUE omuoOoK npu
BBIYHCIICHUAX

64

[TpakTrueckas pabota no teme «M3ydenue




nopaspAAHOro MalliMHHOI'O MPEACTaBJICHUA
OEJIbIX U BEIICCTBECHHBIX YHCEI»

65 AHal13 alrOpuTMOB 1
Drarnbl penieHus 3a/1a4 Ha KOMITBIOTEPE.

66 NHCcTpyMeHTaNbHBIE CPEACTBRA! 1
TPAHCIATOP, OTJIAAYUK, TPO(QUITHPOBIIUK
Cpena nporpammupoBanwst. Kommumsiust

67 U MHTEPIIPETAIUS IPOTPAMM. 1
BuptyanbHbie MaInHbI.
WHTerpupoBaHHas cpena pa3padoTKu

68 MeToapl OTJIaZIKU TIPOTPaMM 1

69 TurbI mepeMeHHBIX B S3bIKE 1
IPOTPaMMHUPOBAHUS

70 O0paboTKa ebIX YUCe 1

71 OO0paboTKa BEMIECTBEHHBIX YHCETT 1

72 CrnyualiHble U TICEBAOCTYYalHbIE Ynca 1

73 Bersnenus. CioxHble ycloBuUs 1

74 [{ukiel ¢ ycnoBueM 1
[{uKIIBI IO TEPEMEHHOM.

75 B3anmMo3ameHs1eMOCTh pa3IMYHbBIX BUIOB 1
IIUKJIOB

76 O6paboTka HaTypaJIbHBIX YHUCEIT C 1
UCTIOJIB30BaHUEM ITUKIIOB
HaxoxxeHre BceX MpOCThIX YHCEN B

77 3a7aHHOM fuara3oHe [IpakTiueckas 1 05

paboTa 1o Teme «PerreHne 3a1a4 METo10M
nepebopar»




78

I/IHBapI/IaHT IIHKJIIa

79 JloKkyMEeHTHPOBaHKUE MPOrPaMM

80 O06paboTKka TaHHBIX, XPAHSIIINXCS B
daiinax

81 PasOuenue 3amayn Ha mmon3agadu
Hcnonp3oBaHue CTaHIaPTHON OUOIHOTEKH

82 A3bIKa nporpammupoBanus. [logxnrouenue
OMOIMOTEK MOANPOTrpaMM CTOPOHHHUX
MIPOU3BOIUTENCH

83 [ToamporpaMmsl (Tpoueaypsl U G YHKITUHN)

84 [ToamporpamMmsl (Tpoueaypsl U G YHKIUHN)

85 [TpakTrueckas paboTa 1o Teme
"PazpaboTka moamporpamm"
Pexypcus. PekypcuBHbIE 00BEKTHI

86 (ppakransl). PexypcuBHbIE poLieypHI U
¢yukun. Mcnonb3oBaHue cTeka ais
OpTaHU3aIH PEKYPCUBHBIX BEI30BOB

87 [IpakTuyeckas pabora o Teme
"PexkypcuBHBIE IOITPOrPaMMBbI"

88 MoaynpHBIN OIPUHIMI IOCTPOCHUS
porpaMmm

89 YucieHHble METOIbI

90 [TpakTrueckas paboTa 1o Teme
«HucneHHoe penieHue ypaBHEHUIN

01 Hcrnonb3oBaHne QUCKPETU3AIMH B
BBIUMCIIUTENLHBIX 33a9ax

92 [TpakTrueckas paboTa 1o Teme




«[IpubnmxEHHOE BBIUNCICHUE JJTUH
KPUBBIX | TUIONIaAeH puryp»

93

[IpakTrueckas padota mo Teme «llonck
MakcuMyMma (MHHUMYMa) QyHKITUN

94

O06paboTka CUMBOJILHBIX JIaHHBIX.
ANTOPUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CUMBOJIA B CTPOKE

95

ANropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: pa30MeHNE CTPOKH Ha CII0BA IO
pOOEJIbHBIM CUMBOJIAM

96

ANropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH JTaHHOU
CTPOKH; 3aMEHa HalJICHHOM MMOJICTPOKHU Ha

ZPYTYIO CTPOKY

97

[TpakTryeckas pabora o Teme
"OOpaboTKa CTPOK C UCTIOIB30BAHUEM
(GyHKUUH cTaHAAPTHON OMOIMOTEKH SI3bIKA
porpaMMupoBasus”

98

FeHepaHI/Iﬂ CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

99

MaccuBsl 1 ITOCHEI0BATENLHOCTH YUCEN.
[TpakTrdeckas paboTa mo Teme
"3amnoitHene Mmaccusa"

0.5

100

O06001mEHHBIE XapaKTEePUCTUKH MAaCCHUBA

101

JIMHEeWHBIN MOMCK 3aJaHHOI0 3HAUCHUS B
MmaccuBe. [IpakTudeckas pabora mo Teme
"JInHeHHBIH MOUCK 3aJaHHOTO 3HAUEHHS B
Maccuse"

0.5




[TpakTrueckas padorta mo teme "l[lonck

102 MHUHHUMAJIBHOTO (MaKCUMaJIHbHOTO) 1 1
3JIEMEHTa B YMCIIOBOM MaccuBe"
CoptupoBKa 0JITHOMEPHOTO MaCCUBA.

103 [TpocTbie METOIbI COPTUPOBKH. 1 05
[IpakTuueckas padora o Teme "IIpoctsie '
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beicTpas

104 COPTHUPOBKA MAaCcCHUBA (AJITOPUTM 1 05
QuickSort). ITpakTuueckas pabora 110 TEME '
"beicTpas copTupoBKa Maccupa
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTudeckas padbora 1mo Teme 1 0.5
" JIBOMYHBINA HOUCK"

106 JIByMepHBIE MaCCUBBI (MaTPHUIIbI) 1

107 AnropuT™Mbl 00pabOTKH MaTpPHULL 1

108 Pemenue 3amau ananmsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIieccopa 1

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

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
bopmymnamu"

112 WNHcTpyMeHTBI pelieH3upoBaHus 1

113 [IpakTuyeckas pabora o Teme 1 1
"MHOrocTpaHHUYHbIE TOKYMEHTHI"
Ob6naunsie cepBuchl. KomiektuBnas

114 pabota ¢ nokymeHTamu. [IpakTrueckas 1 0.5

pabota no Teme "KomnexktuBHas padota ¢




JIOKyMEeHTaMu"

115

Amnanu3 naHgeIX. bosplye nanHeie

116

MarmuaHoe o0ydeHue

117

AHanu3 JaHHBIX C TTOMOIIBIO 3JIEKTPOHHBIX
Ta0JIHUIL

118

[IpakTrueckas padota nmo teme "AHanu3
JAHHBIX C TOMOIIBIO JIEKTPOHHBIX
Tadymmn"”

119

[Toctpoenue rpadukoB QyHKIUH.
[IpakTuyeckas pabora Mo Teme
"HarmnsiiHoe npe/IcTaBICHHE PE3yJIbTaTOB
CTaTUCTHYECKOW 00paOOTKH JAHHBIX B
BUJIC JMarpaMM CPEICTBAMH PEIaKToOpa
AIIEKTPOHHBIX TAOIHIT"

0.5

120

Jlunauu tpenna. Ilpaktuueckas padota 1o
teme "llonOop nmuHuU TpeHaa,
IIPOrHO3UpOBaHUE"

0.5

121

[Ton6op mapamerpa. [IpakTuueckas padora
1o TeMe "YHcIeHHOoe peleHNe ypaBHEHUM
¢ oMouibo noadopa napamerpa”

0.5

122

OnTumu3zanus Kak MOMCK HaWJIy4dlIero
pEILIEHNUs B 3aJaHHBIX YCIOBHSX.
[IpakTuueckas padora no teme "Pemenne
3aJ1a4 ONTUMH3AIUH C TOMOLIBIO
AJIEKTPOHHBIX TabmuUIr"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems




126 PesepBHOe Bpems 1
127 PesepBHOe Bpems 1
128 PesepBHOe Bpems 1
129 PesepBHOE BpeMms 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE BpeMms 1
133 PesepBHOE BpeMms 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 215

[NPOTPAMME




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnsie | IIpakTHyeckue fllsyqennﬂ :)Iﬁlt)l:liOBaTeJleLIe
padoThI padoThI pecypes!
KonuvectBo nundopmanmu 1
ANTOPUTMBI CXKATHs JAHHBIX
3 Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixxatue
4 JAHHBIX C IOMOIIBIO AJITOPUTMA 1 1
Xapdmana"
5 Anroputm LZW 1
ANTOPUTMBI CKATHS JAHHBIX C MTOTEPSIMH.
6 [IpakTuueckas pabora no teme "Cixkatue 1 05
JTaHHBIX ¢ ToTepsmu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeauu JaHHBIX 1
ITomexoycTOWUYMBBIE KOJIBI
9 [IpakTyeckas pabora o Teme 1 1
"[TomexoycroitunBbie KOAbI"
Cuctembl. KOMIOHEHTBI CUCTEMBI U UX
10 B3aumoJeiictBue. CucTeMHbIN 3P QeKT. 1
VYnpasieHue Kak HTHPOPMalMOHHBINA
nporiecc. OOpaTHas CBS3b
11 Mojaenu u MOJeTMpPOBaHKUE
12 I'pader




13

Pemenue 3amau ¢ momornisto rpadoB

14 JlepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora o Teme "[lorck

16 BBIUTPBIIIHONM CTPATETUH B UT'PE C MOJTHOM
nHpopmanuen"

17 CpencTBa UCKYCCTBEHHOTO UHTEIIIEKTA

18 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOTO MHTEIIEKTa"
dopmanuzanus MOHATHS aarOpUTMA.

19 Mammmna TrlopuHra Kak yHUBepcaabHas
MoJieb Beiuncienuil. Tezuc Yépua—
Trropunra
[IpakTnueckas padbora 1o Teme

20 "CocTaBieHHe IPOCTOM MPOrpaMMBbI JIJIst
MamuHbl Thropunra"

21 Mammna [Tocta

22 Hopwmanshsie anropugmel Mapkosa
AJNTOPUTMUYECKU HEpa3pEIINMbIC 3a/1a4H.

23 3amaua octanoBa. HeBo3MOKHOCTH
ABTOMATHYECKOW OTJIAJIKU ITPOTpaMM

24 Cno>XHOCTh BBIYUCIICHUHN
[Torck MpOCTHIX UKCelT B 3aJaHHOM

25 JMaria30He ¢ TIOMOIIBIO AJITOPUTMA
«permeto Dparochera

26 [IpakTuueckas pabora no teme "Ilonck

MPOCTBIX YHUCCII B 3a/ITaHHOM I[I/Ial'la?)OHe"




27

MHuoropa3psiiHbie LeNIbIe YUCIa, 3a]a491
JUIMHHOM apu(pMeTHKu

28

[IpakTuueckas pabota 1o Teme
"Peanuzanys BEIYUCIEHUM C
MHOTOpa3psIHbIMA YU CIIaMH"

29

CroBapu (accOMaTHBHBIC MACCHBBI,
oToOpaxkeHwus ). X3MI-TaOIUIIbL.
[Toctpoenue andaBUTHO-YACTOTHOTO
CJIOBApSI JJIs 32JAHHOTO TEKCTa

30

[IpakTnueckas padbora 1o Teme
"ITocTpoenwue andaBUTHO-4aCTOTHOTO
cJioBapst U1l 3aJaHHOTO TeKcTa"

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenune mocnemoBaTeIbHOCTEH 10
mabsnony. PerynspHsie BepaxeHUs.
YacToTHBIN aHATU3

32

ITpakTrueckas padora mo reMe "AHanus
p p
TEKCTa HA ECTECTBEHHOM S3BIKe"

33

Creku. Ananu3 IMPaBUJIBHOCTHU CKOOOYHOTO

BBIPpAXKCHUSA

34

Brruucnenue apudmernueckoro
BBIPQ)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dhopme

35

[IpakTnueckast pabota 1o Teme
"Borunicnenue apupMeTuyeckoro
BBIPA)KCHUSI, 3aIIMCAHHOTO B IIOCT(QHUKCHOMH

dbopme"

36

Ouepenu. Micnionp3oBanue odepeu s




BPEMCHHOI'O XpaHCHH JaHHBIX

37

[TpakTrueckas paboTa Mo Teme
"Ucnonb3zoBanue ouepenn"

38

HepeBbs. Peanuzanus nepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYD. [[BonuHBIC
(6unapueie) nepesbs. [locTpoeHue nepesa
JUTS 32JTaHHOTO apu(METHIECKOTO
BBIPKCHUS

39

[IpakTnueckas padbota 1o Teme
"Ucnonp3oBaHue 1€pEBbEB IS
BBIYUCIICHUS apH(PMETUIESCKUX
BbIpaXKEHUI"

40

PexypcuBHBIC aJITOpUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKa M OYEPESIH JUIS
obxona nepena

41

PexypcuBHbBIE anropuTMbl 00X0/1a JAepeBa.
Vcnonp3oBaHue cTeka U O4epeIu JUIst
o0xoja repena

42

Anroputmsl Ha Tpadax. [locTpoenue
MUHHMAaJIbHOT'O OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

44

KonnyecTBo pa3InuHbIX MyTEH MEXIY
BEPLIMHAMU OPUEHTUPOBAHHOT'O
AIMKJINYECKoro rpada

45

Asnroput™ JIeHKCTpBHI.




46

[IpakTuueckas pabota 1o Teme
"Beruncienue JiIMHbI KpaTyauilero myTa
MEXy BeplIiHaMHu rpada (aJIroputm

Jeitkerpen)"

47

Anroputm Droitga—Y opiania

48

3azayu, permaeMple ¢ IOMOLIBIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUS:
BBIUHCJICHHE PEKYPCUBHBIX (PyHKLUI

49

[IpakTnueckas padbota 1o Teme
"Brrunciienue peKypcuBHBIX (DYHKIHH C
IIOMOUIBIO JUHAMUYECKOTO
IIporpaMMUpoBaHus”

50

3aiauu, pemaeMbple ¢ TOMOIIbIO
JTMHAMUYECKOTO IMPOrPaMMHUPOBAHUS:
MOJICUET KOJIMYECTBA BAPHAHTOB

51

IIpaxTrueckast padora o teMme "Ilogcuér
p p

KOJMYECTBa BAPUAHTOB C MTOMOIIBIO
JUHAMHYECKOTO IporpaMMUpoBaHus"

52

33,[[3.‘11/1, pemacMbIC C ITIOMOIIBIO
ANHAMHUYECKOI'O IIPpOTrpaMMHUPOBAHU:
3aJa4u OIITUMHU3allun

53

[lonsiTue 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
MIPOTPaMMHUPOBAHUS

54

[TonsiTre 06 0OBEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHUPOBAHUHT

55

OO0BeKTHI U Kinacchl. CBOMCTBA U METObI
00BEKTOB




56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

[IpakTuueckas pabota 1o Teme

57 "Hcnonb30BaHre TOTOBBIX KJIACCOB B 1
nporpamme"”

58 Paspabotka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TOIX0/1a
[TpakTrueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaMMBbI C HUCTIOJIb30BAHHEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teMe "Pa3paboTka Kiacca, HCIOIb3YIOIIEro 0.5
WHKaNCyJsuo"

61 Hacnenosanwue. [lomumopdusm

62 [IpakTnueckas padbora 1o Teme 1
"Pa3paboTka uepapxuu Kiaccon"
Cpenpl ObICTPOI pa3pabOTKU IPOrPaMM.

63 [IpoexTrpoBanue nHTEpPEiica
MIOJTb30BATES

64 [IpoexTupoBanue nutepdeiica
M0JIb30BATENS

65 Vcnonb30BaHue TOTOBBIX YIIPaBIIIEMBIX
3JIEMEHTOB JUJIs TIOCTPOEHUs MHTepdetica
[IpakTuyeckas pabora o Teme

66 "Pa3zpaboTka mporpammsl ¢ rpadu4ecKuM 1
uHTepdeiicom"

67 W3yuenune BTOpoOro si3bIka
IPOrpaMMHUPOBAHUS

68 N3y4eHue BTOporo s3pika




[IPOrpaMMHUPOBAHUS

69

OTansl KOMIIBIOTECPHO-MATEMATHYECKOI'O
MOACIINPOBAHUA

70

JluckpeTrusanus Ipu MaTeMaTHIeCKOM
MOJICIIMPOBAHUU HETIPEPHIBHBIX TIPOIIECCOB.
MopenupoBaHue JBHKESHUS

71

[TpakTrueckas paboTa Mo Teme
"MonenvupoBanue ABUKEHUS"

72

MonenupoBaHue OMOJIOTHYCCKUX CHCTEM.
[IpakTnueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX crcTeM"

0.5

73

MaremMaTHu4ecKue MOJCIN B SKOHOMHKE.
BreraucnurenpHbIe OKCIICPUMCHTEI C
MOACITAMU

74

BepositHocTHeIe MOAEenu. [IpakTdeckas
pabora o Teme "MmuTanmonHoe
MOJIETTMPOBAHUE C TOMOIIBI0 METOIA
Mounre-Kapno"

0.5

75

KoMmbproTepHOE MOIETMPOBAaHUE CUCTEM
yIIpaBJIeHUS

76

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

77

TabnuuHble (pensinoHHbIE) 0a3bl TaHHBIX

78

ITouck, copTUpoOBKa U GUIBTPALUSL
JaHHBIX. 3alPOCHI Ha BEIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisiemsle
I10JIS B 3aIpocax

79

[IpakTryeckas pabdora no reme "Pabora ¢
roToBoi 0a30ii JaHHBIX"




Muororabanuable 0a3bl JaHHBIX. THIIBL

80 CBs3e Mex 1y TabiumamMu. Baemuauit
kitou. LlenocTHOCTh 0a3bl JaHHBIX
[IpakTuueckas pabota 1o Teme

81 "Pa3paboTka MHOTOTaOINYHOM Oa3bI
TaHHBIX"

82 3ampockl K MHOTOTA0IMYHEIM 0a3am
TAHHBIX

83 [IpakTuueckas pabota no Teme "3anpocsl K
MHOTOTA0IMYHOM 0aze JaHHBIX"

84 S3bIk ynipaBnenus qauasiMu SQL
[IpakTnueckas padbota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SI3bIKA
SQL"

86 Hepensiunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WNHTepHeT-npuioxxenus
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 qacTsax caiita. TeXHONIOTHSA «KIMEHT —
cepBep», €€ TOCTOMHCTBA U HEJJOCTATKH

89 OcHogsl s13p1ka HTML

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

91 OcHoBgsl s13p1ka HTML

92 OcHoBbl s1361ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 Be0-CTpaHUIIbI, BKIIOYAIOIIEH

MYJIbTUMEIUIHbBIE 00BEKTHI (PUCYHKH,




3BYKOBBIC JIaHHBIE, BUJIEO)"

94 OcHoBbI KackaaHbIX Tabmwui cTuiei (CSS)
[IpakTuueckas pabota 1o Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KAaCKaIHBIX Ta0muI cTriiei"

96 Cuenapuu Ha s3bIKe JavaScript

97 Cuenapuu Ha s3bIKe JavaScript

98 ®dopMbI Ha BEO-CTpaHHUIIC

99 [IpakTuueckas pabota no teme "O6padboTka 1
JTaHHBIX hopm"

100 Pa3memenue Beb6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiiioB Ha calT
Kanpuposanue. Ucnpasienue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObeciBeunBaHuE IIBETHBIX U300pakeHU
BBon nzo0pakeHuit ¢ HCOIB30BaHUEM

102 Pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
I[TpakTuueckas pabora o Teme "OGpaboTka '
uuppoBbIX Gororpaduit”
Perymb. Pabota ¢ obnactsimu. @uibTpsl.

103 [IpakTuueckas pabora no teme "Peryib 0.5
¢ poBsIx GoTtorpaduit”
MHorocnoitable n300paxeHus. TekcToBbIe

104 ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJIEHHOW 001acTH

105 [IpakTruyeckas pabora o Teme 1

"MHorocioiiabie n3006paxxeHus"




[ToaroroBka wiTrocTpauii 1 Beo-

106 caiToB. [IpakTuyeckas pabora 1o Teme 1 0.5
" AHUMHPOBAaHHbBIC NU300paKECHUS"

107 Bekropnast rpaduka. Bekropuzamms 1
pacTpOBBIX N300pAKEHUN

108 [TpakTrueckas padota o Teme "BekTopHas 1 1
rpaguka"

109 [TpuHIMIBI TOCTPOECHUS M PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJEIEH

110 [IpakTuueckas padota no teme "Co3nanue 1 1
MIPOCTBIX TPEXMEPHBIX MoJenen"”

111 Cerounsie Mogenu. Marepuasl 1

112 HpaKTI/I:'IGCKaFI paborta no teme "CeTouHble 1 1
MOJIETHN

113 MonenrpoBaHue HCTOYHUKOB OCBEIIECHHUS. 1
Kamepsr

114 }:{)I)Ga}i(;:pq;:i?s{ pabota o Teme 1 1

115 AnnutuBHbIE TexHOJOTUH (3D-npuHTEpPHI) 1

116 [IonsiTHE O BUPTYaIbHOM PEATLHOCTH U 1
JOTIOJTHEHHOM PEaIbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHoe Bpems 1

122 PesepBHoe Bpems 1




123 PezepBHOE Bpemst 1
124 PezepBHOE Bpemst 1
125 PezepBHOE Bpemst 1
126 PesepBHOe Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOe Bpems 1
132 PesepBHOe Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHus

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

1.

3namo (nonumams)

11

[TonrMaHre OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB; TEHICHIUN
pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA; BaJIeHUE HaBBIKAMH PaOOTHI C
OTEpAIMOHHBIMU CHCTEMaMU M OCHOBHBIMU BHUJaMH MPOTPAMMHOIO
obecrieueHust Il pelieHHs  y4eOHBIX  3a7ad 1O  BBIOpaHHOM

cricnyajin3anuu

1.2

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUHLOUIIAX OpraHu3alun U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

Ilonnmanue OCHOBHBIX IPUHOUIIOB JUCKPETHU3alWN Pa3JIMYHbIX BHIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uH(popManuu (3amuch 4YHCEN B IO3ULHUOHHONW CHUCTEME CUHCIIEHMS,
JEIIMMOCTbD LIEJIBIX YHUCEN; HAXOXKJIEHUE BCEX IPOCTBIX YUCEN B 3aJaHHOM
JanasoHe; 00pa0oTKa MHOTOPa3psAAHBIX LENbIX YHUCEN; aHaJW3

CUMBOJIBHBIX CTPOK U APYTUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKI_II/IOHaJ'IBHLIe BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, UX CTPYKTYPE,

CpeaACTBax CO3JaHUA U pa6OTI>I C HUMH

1.7

ITonnMaHne BO3MOKHOCTEW U OTPAHUYEHUIN TEXHOJIOTMI MCKYCCTBEHHOIO
MHTEJJIEKTa B Pa3IMYHbIX O00JIaCTAX; HaJIUuMe NpeACTaBIeHUNH 00
UCMOJb30BaHUM  WH(POPMALIMOHHBIX  TEXHOJOTMH B PasIMUYHbBIX

npodecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH NpeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHHI,
UCTOJB3Ysl 3aKOHBI aureOpbl JIOTHUKH; ONMpPENeNaTh KpaTdalluid myTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MeXAy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada




Ymemo

2.1

YMeHHE HCNONb30BATh KOMIBIOTEPHO-MATEMAaTUYECKUE MOMACIN IS
aHaynM3a 00BEKTOB U IMPOLECCOB: (OPMYIUPOBATH IIEJIb MOJECIUPOBAHMUS,
BBIIIOJHATh AHAINU3 PE3YJIbTATOB, MOJIYUEHHBIX B XOJ€ MOEIMPOBAHUS;
OLICHMBATh aJIEKBATHOCTh MOJICIM MOJEIHPYEMOMY OOBEKTY WU

mponeccCy; NpeaACTaBIATE PE3YJIbTATEI MOACIMPOBAHNA B HAI'JIAAHOM BHUIC

2.2

YMeHne KiIacCHUIMPOBATh OCHOBHBIC 3a/laud  aHajlM3a JIaHHbBIX
(mporHo3upoBaHue, KJ1acCU(pUKAIIHS, KJIacTepH3aIus, aHamm3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEIFHOCTh PEIICHHS 3aja4 aHalln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLIEHKA KaueCTBa JIaHHBIX,
BbIOOp ¥ (WJIM) TIOCTPOCHHE MOJENH, MpeoOpa3oBaHUE JIAHHBIX,

BU3yaJIM3allud JaHHBIX, HHTCPIPCTAIHA PE3YJIILTATOB

2.3

Ymenue onpenensats "HGOPMAIMOHHBIN 00bEM TEKCTOBBIX, I'paduUeCKUX
Y 3BYKOBBIX JIaHHBIX IIPU 33JaHHBIX [TapaMeTpax AUCKPETH3aluu. Y MEHHE
ONpEeNEeNsATh CPEAHIO CKOPOCTh Mepelayd  JaHHBIX, OIEHUBATH
W3MCHCHHE BPEMCHH IIepelladyd TpU H3MECHCHWHU WH(OPMAIMOHHOTO

00BéMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

2.4

YMeHue CcTpouTh KOJA, OOECIEeYMBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUS IIPYU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

VYMeHue HCIOJIb30BaTh npu pCeIICHUN 3adad CBOMCTBA HO3I/II_II/IOHHOI71
3alucCu 4YUCCJI, AJITOPUTMBI IMOCTPOCHUSA 3aIllMCH YUCJia B IMO3HITHOHHOM
CUCTEMEC CUHCIICHUA C 3aJaHHBIM OCHOBAaHHWEM M ITIOCTPOCHHA YHCIIa IIO
CTPOKE, coz[epxcameﬁ 3allUCh A3TOr0 4YHCIa B IO3UIMOHHOM CHCTEME
CUHUCIICHUA C 3aJaHHbIM OCHOBAHUECM, YMCHHEC BBITIOJIHATDH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTHBHONW H
KOHBIOHKTUBHOM  HOpMallbHBIX  (opMax MO 33JaHHOW  Tabmuie
UCTUHHOCTH; HCCIENoBaThb 00JacTb  HCTUHHOCTH  BBICKa3bIBaHMS,

COACPKAIICTO MTEPEMECHHBIC,; PCIIATHL HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

2.7

YMeHHe pemars anropuTMHUYECKHE 3aayd, CBS3aHHBIE C AaHAIU30M
rpadoB (3aaud MOCTPOEHHUS ONTHUMAIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, ornpeneneHUs] KOJUYECTBA PA3IMYHBIX MMyTeH MeXAy BepIIMHAMHU

OPHUEHTHPOBAHHOTO AlMKINYECKOTO rpada)

2.8

YMeHHEe UCIIOIb30BaTh JEPEBbs IIPU AHAIU3E U ITOCTPOECHUU KOJOB U IS
Ipe/CTaBlIeHUsT apu(METHUYECKUX BBIPAXKEHHM, NpH pEIIeHUH 3ajad
IIOMCKA M COPTHUPOBKH; YMEHHUE CTPOUTH AEPEBO WUIPhHl IO 33aJaHHOMY

AJITOPUTMY;, p8.3p8.6aTBIBaTB 1 00OCHOBBIBAThH BBIMI'PBINIHYIO CTPATCTHUIO




UTPBI

2.9

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM Ta6HI/II_[
TPAaCCUPOBKH; OIPECACIIATH 0e3 HCIOJb30BaHUs KOMIIBIOTEPA PE3YJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

noarporpaMmsal, IMpr 3alaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue ompenenarh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BbBIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOUYHBIM IIOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUA OHHOﬁ 3aga4u

211

Brnanenwe yHHBEpCATBbHBIM SI3BIKOM MPOrPAMMHPOBAHHUSI  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTIAX JAHHBIX M CTPYKTypaxX JAaHHBIX; YMEHUE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
NPE/UVIOKEHHOW ~ MPOrpaMMbl:  ONPEICNATh  Pe3yabTaThl  PaOOTHI
IpOTpaMMBbl TIPU 3a/IaHHBIX MCXOJHBIX JTAHHBIX; OMPEICIATh, IPU KaKUX
UCXOJHBIX JIAHHBIX BO3MOXKHO TIOJIyYCHUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOpPhIE MOTYT NPHBECTH K OIMMOKe B padote
nporpamMMbl;  (QOPMYJIIMPOBAaTh  NPEMIOKEHHS [0  YIYYLIICHHIO

MMpOorpaMMHOI0 KoJia

212

YMeHne pealn30oBBIBATH HAa BBIOPAHHOM JUIS M3Y4YCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEIl, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHUCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIEeHHE MaKCUMalbHONW (MHUHMMAJIbHOW) LU(PHI
HaTypaJbHOTO YHCIIA, 3aIUCAHHOIO B CUCTEME CUHMCIEHHS C OCHOBAaHUEM,
He mnpeBblmaonmM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPHUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEIO0BATEIbHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEro  apu(PMETHYECKOro, MHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIIUX
3aJJaHHOMY YCJIOBHIO); COPTHUPOBKY DJIEMEHTOB MAacCHUBa; YMEHHE
UCTIOJIB30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTpPaHWYCHUH Ha JHMAara3oH WX BO3MOXKHBIX 3HAYCHH, NMPUMEHSATH TMPH
peLIeHUH 33/1a4 CTPYKTYpPHI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpe.H,
JIepeBbs1); TPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI IS
00pabOTKH YUCIIOBBIX JTAHHBIX W CUMBOJBHBIX CTPOK; HCIOJBH30BATH IPH
pa3paboTke mporpamMm OUOJIMOTEKH MOANPOrpaMM; YMEHHE MCIIOIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

2.13

YMmenune HCIIOJIb30BaTh OJICKTPOHHBIC Ta6J'II/II_[H JIA aHaJm3a,




MPEACTABICHUS W 00paOOTKM JMaHHBIX (BKIIOYAss BBHIOOP ONTHMAIBHOTO
pemeHus, moadop JMHUM TPEHJA, pEeIIeHHe 3a/1ad MPOTHO3MPOBAHUS);
YMEHHE HCHOJb30BaTh TaOIWYHbIE (pENAUMOHHBIE) 0a3bl NaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(PPOBBIX  TEXHOJOTHIA;
IIOHUMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIAapCTBEHHbIX

ycIyT, HUGPOBBIX 00pa30BaTEbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

[{udposast rpaMOTHOCTH

11

OcCHOBHBIE TECHACHIUHN PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJIJICJ'II)HBIC
BBIYHCIICHUA. MHoronpoueccopHme CHCTEMBI. Pacnpez[enéHHHe

BBIYHCIIUTENLHBIC CUCTEMBI M 00pab0TKa OONBININX TaHHBIX

1.2

[IpuHIMIBI MOCTPOSHUS W alIapaTHble KOMIIOHEHTHl KOMITBIOTEPHBIX CETEH.
CereBble mnporokodibl. Cetb HWuTepHer. Agpecauuss B cetu HHTepHerT.
ITpotokonsr creka TCP/IP. Cucrema momennsix umEéH. Pasnencuue IP-cetn Ha

MMOJCETH C IMOMOIIBIO MAaCOK ITOICETEH

1.3

®aiinoBas cucrema. Ilouck B (aitmoBoii cucreme. [IpuHITUIBI pa3MelIeHUs |
uMeHoBaHMs (aiiyioB B AodroBpeMeHHON mamstu. [labnoHbl ans onucaHus

rpymi ¢ainos

14

CKOpOCTB nepcaadu JaHHBbIX. 3aBHCHUMOCTh BpCMCHHU rnepcaadu oT

I/IH(1)OpMaI_II/IOHHOFO 00BEMa JaHHbIX U XapaKTCPUCTHUK KaHalla CBA3HU

1.5

HIudposanue nanHbx. CHMMETpUYHbIE U HecuMMeTpuuHble mMdpsl. [ndpsr
npocroi 3amensl. [IIudp Lezaps. [udp Buxenepa. Anropurm mmdppoBaHusS
RSA

1.6

Konpl, no3possitomye o6HapyKuBaTh U UCIPABIATh OMIMOKH, BOSHUKAIOIINE NTPU
nepenave qaHHbix. Paccrossaue Xammunra. KogupoBanue ¢ moBTOpeHHEM OUTOB.

Konwsr XoMmMmunra

TeopeTnueckre 0CHOBbI HHPOPMATUKU

2.1

JlBonuHoe  KoaupoBaHuEe. PaBHOMEpHBIE M HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3allMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenosue ®dano. IlocTpoeHre OMHO3HAYHO JNEKOJUPYEMBIX KOJOB C IOMOIIBIO

nepeBa

2.2

Teopernueckne NOAXOAbI K OLEHKE KoiaudecTBa HHpopmanuu. EauHuis
U3MepeHusl KoymyecTBa HH(oOpManuu. AJpaBUTHBIA TOIXOJ K OLIEHKE
KosimyectBa HH(popManuu. 3akoH anAuTUBHOCTH HHGpopmaruu. Dopmyna

Xaptiu. Uadopmanus u BepostHocTs. Popmysa LllenHona

2.3

Cucrembl cuucnenus. Pa3BépHyras 3amuch UENbIX U JIpOOHBIX YHCEN B
MO3UIMOHHON cucteme cuucieHus. CBoilcTBa MO3MIIMOHHOM 3amUCH 4YHCTA:
KOJINYECTBO IIU(P B 3aIHCH, MPU3HAK AECTUMOCTH YMCIIa HA OCHOBAaHHE CHCTEMBI
CUHCIIeHUs. AITOPUTM NEpeBOJIa LEJIOro Yuciia u3 P-uyHOi cucTeMBbl CUMCICHUS

B JIECATUYHYIO. AJITOPUTM I€pEeBOJa KOHEUHON P-N4HON ApOOM B JECATUUYHYIO.
A P 0




ANropuT™M nepeBoAa LENOro YMCIa U3 JIECATHUYHON CUCTEMBI cuMcieHus B P-
nunyo. IlepeBox KoHE4WHOH jecsTHUHOW npobu B P-munyro. J[BomuHas,
BOCBMEpUYHAs U LIECTHAALATEPUYHAs CUCTEMbI CUYUCIICHUS, CBSI3b MEXAY HUMU.

ApI/I(l)MCTI/IIICCKI/IC Oor€palru B IIO3UIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.4

TpoanasI YpaBHOBCUICHHAA CUCTCMaA CUUCIICHUS. I[BOI/I‘IHO-I[CCSITI/IHHEISI CHUCTEMA

CUHCJICHUA

2.5

Komuposanue TexcroB. Komuposka ASCII. OgnobatiTHpie kKogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

Komuposanue nzobpaxenuii. OueHka nHPOPMAMOHHOTO 00bEMa rpaduecKux
JAHHBIX TPU 3aJJaHHBIX PAa3pelICHNU U TITyOMHEe KOIUpOBaHUS LBeTa. L[BeToBBIC
monenu. Koguposanue 3Byka. OreHka MH(OPMAIIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U Ppa3pAAHOCTU KOAUPOBAHUA

2.7

Anrebpa gnoruku. IloHsTtue BbICKa3biBaHMs. Bpicka3piBaTesnbHble  (HOPMBI
(mpenukatsl). KBaHTOpHI CyIIeCTBOBAHMS U BCEOOIIIHOCTH.

Jlormueckue onepanuu. TaOmuibl HUCTHHHOCTU. JlorWdeckue BBIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanny 1 onepanyuy Haj MHOKECTBAMM.
3aKkoHBl aireOpspl JIOTMKU. OKBHUBAJICHTHbIE HNPeoOpa3oBaHUS JIOIMYECKHX
BBIPAKECHMM. JIornueckue ypaBHEHUsI U CUCTEMBI YPAaBHEHMIA.

Jlornueckue (GyHKIUU. 3aBHCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GYHKLUH OT KOJIMYECTBA apryMEHTOB.

KanoHnnveckue (popMbl JTIOTHYECKUX BBIPAKEHUN

2.8

COBCpHIeHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC  HOPMAJIBHBLIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6m/1ue HUCTUHHOCTH

2.9

Jlornueckue 2JIEMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii cymmarop. IloctpoeHue cxeM Ha JOTMYECKHX 3JIEMEHTax I0o
3alaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTUYECKOH cXeMe

2.10

Mogenu u wmonenupoBanue. llenmu monmenupoBaHusl. ANEKBAaTHOCTh MOJIETH
MoJIeTupyeMoMy 00BbeKTy uiu mporeccy. dopmanuzanus MpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaTOB MOJACTUPOBAHUS B BUAC, YAOOHOM JJIsl BOCTIPUSTHS

yenoBekoM. ['paduueckoe nmpeacTaBneHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPadUKH).

2.11

IIpencraBnenre MHeNbIX YHCEN B MaMATH KoMIbioTepa. OTrpaHUYEHHOCTh
JMara3oHa 4Yucell IIpU OIPaHMYEHHMM KOJIudecTBa paspsanos. llepenonnenue
pa3psiiHON ceTKU. be33HakoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBIA OUT. J|BOMYHBIIH
JIOTIOJTHUTEIIBHBIN KOJI OTPULIATENIbHBIX YNCET.

[ToOutoBrie normueckue omnepauuu. Jlormueckuit, apupmerudyeckuii  u

muknyeckuit  capuru. ludpoBanune ¢ mnomompio MOOUTOBOI  omepanuu




«uckirouaromiee NJIN»

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YMCCII B IMMAaMATHU KOMIIBIOTEPA. 3Haqama;1 4acCTb
U TIOpsAAOK YHCIIA. Z[I/IaHaSOH 3HAYCHHUH BCIICCTBCHHBIX YHCCII. HpOGJ’ICMBI
XpaHCHUA BCIICCTBECHHBIX YHUCEII, CBA3aHHBIC C OI'PAHUYCHHUEM KOJIHUYCCTBA
paspAaaoB. Brimonnenue onepaunﬁ C BCIICCTBCHHBIMH 4YHCJIaMH, HAKOIIJICHHC

oIInOoK IIPpU BBIYUCJIICHUAX

2.13

I'padppr. OcHoBHble ToHATHSA. Buabl rpadoB. Omucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATpHIl, CIHCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTUMAJIBFHOTO IYTH MEXIy BepIIMHaMU Trpada, ompeneneHue KOJIUYECTBA

Ppa3INIHbIX r[yTeﬁ MCXKIY BEpIIMHAMK OPHUCHTHUPOBAHHOTO alWKINYECKOI'O

rpada)

2.14

HepeBbsi. bunaproe npepeBo. JlepeBbs momcka. CrocoObl 00Xxoma jepesa.
[IpencraBieHue apupMeTUYECKUX BBIpAXKCHUW B BUC JepeBa. Mcmonb3oBaHue

I‘pa(bOB H JCPCBLEB IIPH OIIMCAaHUH 00BEKTOB U IMPpOHECCOB OKPY’KAKOLICTO MHUpPa

2.15

JIMCcKpeTHBIE UTPHI IBYX UTPOKOB ¢ MONHON mHpopmanueii. [loctpoenne nepesa
nepebopa BapUaHTOB, ONMCAHUE CTPATErMU UIPhl B TabIM4HOW (opMme.

BBII/IFpBIH_IHBIe H IIPOUT'PBIITHBIC ITO3HUIIUHU. BBII/IrpBIHlHBIe CTpaTCruu

2.16

CpenctBa  HWCKYCCTBEHHOTO — WHTEIUIeKTa.  MaeHTHduKamus W TOWCK
U300paKeHMid, pacrio3HaBaHue Jull. VICroiap30BaHHE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yUaroNMX cucreMax. Vcnosiap30BaHue METOI0B UCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie ceTn

AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

3.1

dopmanusanus MOHATHS anropurMma. MammuHa ThIOpHHra Kak yHHBEpCAJIbHAS

MOJENb BBIYUCIEHUI

3.2

OrneHka CIIO)KHOCTH BbluuCIIeHUH. Bpems pa®oTrbl u 00BEM HCHONB3yeMOH
namsiTH, WX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI IOJMHOMHAIBHOMN
cioxkHoctu. IlepebGopHble anroputmbl. [IpuMepsl pasiIWYHBIX —aJTOPUTMOB

pelicHusd OIHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTb

3.3

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aJIrOPUTMOB
yIpaBJIEHUS] HCIIOJHUTENSIMH M BBIUMCIUTENBHBIX anroputMmoB. OnpezneneHue

HNCXOAHBIX JAHHBIX, IIPHU KOTOPBIX aJITOPUTM MOKET NaThb Tpe6yeMBIﬁ pe3yiabTaT

3.4

AJ'IFOpI/ITMLI o6pa60T1<n HaTypaJbHBIX YHUCCII, 3allMCAHHBIX B IO3WIHWOHHBIX
CUCTEMAX CYUHCIICHUA: pa36I/ICHI/Ie 3aliuCu 4YHucCjJa Ha OTACIbHBIC I_[I/I(I)pLI,
HAaXOXXIACHUC CYMMBbI W IIPOU3BCACHUA ]_[I/I(I)p, HaxX0XJICHHUC MaKCHMaJIbHOM

(MMHUMAaJIBEHON) IUQPBHI.




[IpencraBnenune uucia B BHJAE HAaOOpa MPOCTBIX COMHOMKUTENEH. AJTOpUTM
6BICTpOI‘O BO3BCJICHUA B CTCIICHbD. ITonck MMPOCTBIX YUCCII B 3a/TaHHOM JUAIIA30HC

C IIOMOIIIBIO ATOPUTMA «pemeTo DpaTocheHar

3.5

MHoropa3psigHbie LeNble YUCIa, 3aJa41 JUITMHHON apudMeTuKu

3.6

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl gaHHBIX:
LEJIOYKCIICHHbIE, BEIIECTBEHHbIC, CHMBOJbHBIC, JOrHYeckue. BeTBieHus.
Cnoxnble ycnoBus. Lukiel ¢ ycnoBueM. [{UKIIbI MO MEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHAIMXCS B (¢aitnax. TekcToBble M JTBOMYHBIC (ailibl.
daiinoBsie nepeMeHHble ((aiioBele ykazatenu). Urenue u3 (daitma. 3amuch B
dbaiin.

Pazbuenue 3anaun Ha moa3anauun. [lognporpaMmer (IporieAypsl U PYHKIIHAH).

Hcnonp3oBanue ctanaapTHON OMOIMOTEKHU S3bIKA IPOIPaMMHUPOBAHUS

3.7

PeKprI/ISI. PeKprI/IBHBIe npoueaypnslr u CbYHKLIHH Hcnonp3oBanue creka ais

OopraHu3al peKypCHUBHBIX BBI3OBOB

3.8

Uucnennpie MeTonpl. TouyHOe W mpUONMKEHHOE pemieHus 3amgadd. UuncineHHoe
pelleHre ypaBHEHHMH ¢ MOMOIIbI0 Moaldopa mapamerpa. UMCIEHHBIE METOJbI
pelleHusT ypaBHEHMH: MeToa Iepedopa, METOA IOJOBHUHHOTO  JIeJICHHS.
[MpubmmxEHHoe BHIYMCICHUE JIUH KPUBBIX. Brrumcnenne ruromazei ¢uryp c
MIOMOIIbIO0 YHUCIIEHHBIX METOJO0B (METOJ MPSMOYIOJbHUKOB, METOJI Tpareuui).
[Touck wmakcumyma (MUHUMYMa) (YHKIUMM OJHOW IE€PEMEHHONH MeTOJ0M

IIOJIOBHMHHOI'O ACJICHUA

3.9

OOpaboTka  CUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — QyHKIMM  s3bIKa
pOTrpaMMHUPOBaHUs JUIsl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIbHBIX CTPOK: MOJCYET KOJMYECTBA IOSBICHUH CHUMBOJA B CTPOKE,
pa3OmMeHne CTPOKM Ha CJOBa MO TMPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKH
BHYTPU JIAaHHOM CTPOKH, 3aME€Ha HAWJECHHOW NOACTPOKHM Ha JPYTyl0 CTPOKY.
['eneparust Bcex CJIOB B HEKOTOPOM ai(aBHTE, YJOBICTBOPSIOMIUX 33JaHHBIM

OTpaHUYCHUAM. Hpeo6pa30BaHI/Ie qucjia B CUMBOJIBHYIO CTPOKY U 06paTHO

3.10

MaccuBbel M MHOCJIENOBATEIbHOCTH  4YHCeNl. BrplunciaeHue  0000IIEHHBIX
XapakTepUCTUK DJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IOCJIEA0BATEIbHOCTH
(CyMMBI, TIPOU3BEACHHUS, CPEIHEro apu(PMETHUYECKOro, MHUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJHMYECTBAa JJIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHUS B MAacCHBE.
AnropuTMBl PabOTHI C DJIEMEHTaMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MmaccuBa. COpTHpOBKa OJHOMEpPHOro MaccuBa. [IpocTbie METOIbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BbIOOpa, copTHpoBKa BcTaBkamu). CopTHpOBKa
ciusiaueM. beictpast coptupoBka maccuBa (amroputm QuickSort). JIBonuHBI#H

IMOUCK B OTCOPTHUPOBAHHOM MACCHUBC




3.11

JIBymepHBIE MacCuUBBl (MaTpuIlbl). AJNTOpUTMBI OO0pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIIOBOIO MacCHBa IO 3a/JaHHBIM
mpaBujiaM, IOHUCK 3JICMCHTA B JIBYMCPHOM MACCHBC, BBIYUCIICHUC MAKCHUMYyMa
(MUHUMYMa) ¥ CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MAacCHBA, NIEPECTAHOBKA CTPOK U

CTOJ'IGI_[OB ABYMCPHOI'O MaCCHuBa

3.12

CrnoBapu  (acCOlMaTUBHBIE  MAaCCHBBI,  OTOOpaKeHUs).  XOII-TaOJHUIIBI.

HOCTpOCHI/Ie a.]'I(baBI/ITHO-‘IaCTOTHOFO CJI0Baps IJ1d 3aJaHHOI'O TEKCTa

3.13

Crexn. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO BBIpXKECHHA. BbruncieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B TIOCTPHUKCHOH popme.

O‘ICpCI[I/I. Hcnonws3oBanue ouepean 4jis1 BPEMEHHOI'O XpaHCHHA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHue MHHMMAaJIbLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPHUEHTHPOBAHHOTO rpada. KoimyecTBo pa3mnmdHbIX
MyTel MEXy BEPIIMHAMU OPUEHTUPOBAHHOTO allMKJINYECKOTro rpada. AIropurm

JenkcTphl

3.15

HepeBps. Peanusanus aepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(Ounapuble) nepeBbsi. IlocTpoeHue nepeBa Il 3aJaHHOTO apu(PMETUYECKOrO
BbIpa)keHUs. PexypcuBHbIE aaroputmbsl 006xona aepesa. Vcnonab3oBaHue creka U

odepeau i1 00Xo/a JaepeBa

3.16

I[I/IHaMI/I‘ICCKOG MporpaMMHUpOBaHrC KaK METOJ PCHICHUA 3ada4 C COXpPaHCHHUEM
MMPOMEIKYTOUHBIX PE3YJIbTATOB. 38.,[[21‘114, peuiacMbIC C IIOMOIIbIO TUHAMHUYCCKOI'O
nporpaMMupoOBaHus: BbIYHUCIICHUC PEKYPCUBHBIX Q)YHKHI/II‘;I, MOACYET KOJIUYESCTBA

BAapHUAHTOB, 3ala41 OIITUMU3alIUN

3.17

[Tonstne 00 OOBEKTHO-OPUEHTHPOBAHHOM NpPOrpaMMHUpOBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa U MeTo/ibl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHANIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

Wukancynsmnus, Hacie1oBaHue, ToJIUMophu3mM

HNHpopMalnoHHbIE TEXHOJIOTHH

4.1

Ananmu3 naHHbiX. OCHOBHBIC 3a/ladydl  aHaIKW3a JaHHBIX: IPOTHO3UPOBAHUE,
KJaccuukanus, Kiactepusanus, aHanu3 oTkioHeHuil. IlocnenoBarenbHOCTH
peleHns 3aJa4u aHajau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OIIEHKA
KayecTBa JaHHBIX, BBIOOp M (MJIM) TOCTPOEHUE MOJAENH, IpeodpazoBaHue
JIAHHBIX, BU3yaJW3alMs JaHHBIX, MHTEpHpeTanus pe3ynbTaToB. [IporpammHubie
cpeactBa u MHTepHeT-cepBUCHl i OOpaOOTKM M MpPEACTABICHHS JIaHHBIX.

Bonpime gannpie. MammaHOe 00yueHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO SJEKTPOHHBIX TaONWIl. BbIUMCIEHHE CYMMBI,
cpemHero  apu(METHYeCKoro, HAuWOOJbIIEro  (HAMMEHBINET0)  3HAYCHHS

JuamnazoHa. BrruncieHue I(OE)(I)(I)I/II_II/ICHTa KOoppeiiiiuu J[BYX PSAAOB JaHHBIX.




[ToctpoeHue crombuaThiX, JTUHEWYATHIX W KPYroBbIX auarpamM. Iloctpoenue
rpa¢ukoB ¢yHkuuii. [Tonbop aMHUM TpeHa, pelIeHue 3aad NPOrHO3UPOBAHMSL.

Pemenne 3aa4 ONTUMHU3AIUHA C TTIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

4.3

Huckperuszamusi 1pud  MaTEMaTHYECKOM  MOJCIMPOBAHUU  HEMPEPBHIBHBIX
npoueccoB. MogenupoBanue JBWXKEHHS. MojenupoBaHue OHUOIOTHYECKUX
cucteM. Maremaruueckue MOJEIM B OKOHOMHUKE. BbIUMCIUTENbHBIE
JKCIEpUMEHThl ¢ MojensiMu. OOpaboTka pe3yibTaToB JKclepuMeHTa. MeToj
HaMMEHbIINUX KBajapaToB. OIEHKA YHCIOBBIX IMApaMETPOB MOJICIUPYEMBIX
00BEKTOB M TMpolleccoB. BoccTaHoBieHHE 3aBUCUMOCTEH IO pe3ylbTaTam

IKCIIEPUMEHTA

4.4

BepositHOCTHBIE MOJEIH. Metoanl Momnte-Kapio. HNmurtanmmonnoe

MozenupoBanue. CUCTEMBI MaCCOBOTO 00CTYKUBAHUS

4.5

TaGmuunble (pensuoHHbIe) 6a3bl JTaHHBIX. TabJMIa — IPeICTaBICHUE CBEACHUI
00 omHOTHIHBIX 00BekrTax. [lone, 3amucek. Kirou tabmunsl. Pabora ¢ roroBoit
0a30l nmaHHBIX. 3amnojHeHHe 0a3bl JaHHBIX. [loMCK, cOpTHpPOBKA W (QUIBTPALIHS
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochl € MapaMeTpaMHu.
Brrumcisiemsie 1mosis B 3ammpocax.

MHuoroTtabnuunbie 06a3bl JaHHBIX. THIBI CBs3el Mexay Tabnuuamu. BrenrHuii

KJIFOY. HCHOCTHOCTB 0a3ml JaHHBIX. 3anpocm K MHOTOTaOJMYHEIM 0a3aM JaHHBIX

4.6

TekcroBblii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
IIpoLieccope. CTpyKTypUpOBaHHBIE  TEKCTOBBIE  JIOKYMEHTHI. CHockw,
ornaeinenue.  IlpaBuna  OUTUpPOBAaHMS ~ MCTOYHUKOB M odopmieHus

6ubMorpaguuecKux CCbUIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Undpopmaruka (B 2 yactsx); 10 kinace. yriayonennoe ooyuenue [omsxos K.1O.,
Epemun E.A. OO1iecTBo ¢ OrpaHu4eHHO# 0TBETCTBEHHOCTHI0O « BTHOM.
JlaGoparopus 3HaHUI»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCcTBO
«IIpocBemenue»

* Unudopmaruka (B 2 yactsx); 11 kimacc. yrnmyonennoe ooyuenue [lomskos K.1O.,
Epemun E.A. OO11ecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHI0O « BTHOM.
JlabopaTopus 3HaHMI»; AKITMOHEPHOE 00111ecTBO «I31aTENBCTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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