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MNOACHUTEJBbHASA 3AIIUMCKA

[Iporpamma no undopmatuke (yriayOna€HHBI ypOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs pa3padOoTaHa Ha OCHOBE TpeOOBaHUI K pe3yJibTaTaM
OCBOCHHUS  OCHOBHOW  00pa3oBaTeNbHON  MPOTpaMMBbl  CPEIHETO  OOIIero
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a takxke ¢enepaibHON padoyeit
pPOrpaMMbl BOCITUTAHHSL.

[Iporpamma 1o uHoOpMaTUKe MAA€T NpeACTaBICHUE O LEeIAX, O0OIen
cTpaTerun OOy4YeHHs, BOCHHTAHUS M PAa3BUTUS OOYyYarOIMUXCS CpeICTBaMHU
yuebHoro mpeamera «MHpopmartukay Ha yriyOJ€HHOM YpPOBHE, YCTaHABIMBACT
o0s13aTeIpHOe IpeIMETHOE coJiep>KaHue, peyCcMaTpUBaET ero
CTPYKTYpUpPOBAHUE IO pas/iejaM U TeMaM Kypca, ONpeAeIsieT pacipe/eieHue ero
no kiaccaM (ToaaMm HW3y4deHwus ), 1aé€T mpUMepHOe pacrpesiesieHne ydeOHBIX 4acoB
MO0 TEMaTHYeCKUM pas3feliaM Kypca U peKOMEHAyeMyr (TpUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX ~ HM3yYeHUS C  y4€TOM  MEXKIPEIMETHBIX |
BHYTPUIIPEMETHBIX ~ CBSI3€H, JIOTUKH y4eOHOTO  TMpollecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma mmo wHPOpPMATHKE OTIPEAEISET KOJINISCTBCHHBIE U KaUeCTBEHHBIC
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHHsl, B TOM YHCIe
U1 COAEPXATEeIbHOTO HAMOJIHEHHUsS Pa3HOro BHJA KOHTPOJIS (IPOMEXYTOUHOU
aTTecTaluu oOyuatromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pa0bor,
rocyJapcTBEHHON UTOroBoi atrecranuu). [IporpamMmma no uHpopmaTuke sBiIseTcs
OCHOBOW JJIi COCTABJIEHUS AaBTOPCKUX Y4YEOHBIX INporpaMM M Y4EeOHHUKOB,
HOYPOYHOTI'O IUIAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpegaeM o0111eM 00pa30BaHUH OTPaKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyyHOM JUCUMIUIMHBI, H3ydYarollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATU3ALUU MHPOPMAIIMOHHBIX
IPOIIECCOB B PA3IMUHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TpPUMEHEHHS  WHPOPMATUKHU, TPEKIE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBICHHUE U COLUAIBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHPOPMATUKM U HUH(OPMALMOHHON
JesITeIbHOCTH.

Kypc nnpopmatuku 1js1 ypoBHS cpeAaHero odiiero oOpa3zoBaHUs SBISETCA
3aBEpIIAIOIIMM D3TallOM HEMPEpPHIBHOW MOATOTOBKM OO0yYaloOmMXCs B 00JACTH
UHPOPMATHUKU U HMHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, OMHpAaETCs
Ha coJlep)KaHue Kypca MH(OPMATHKH YPOBHS OCHOBHOTO 0OIIero oOpa3zoBaHHs U
OMBIT  TOCTOSSHHOTO  NPUMEHEHUs  MHGPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, Aa€T TEOPETHUYECKOE OCMBICIECHUE, MHTEPIpETAalNi0 U 0000IIeHne
3TOTO OTIBITA.



Pe3ynpraTel yrinyOn€HHOrO ypOBHA M3y4eHUs Y4YeOHOro mpeamera
«ndopmatrkay OpUEHTHPOBAHHI HAa TOJYYEHHE KOMIETEHTHOCTEW s
nocieaywneil mpoPpeccuoHaTbHOW JIESITEIBbHOCTH KAaK B paMKaxX JaHHOU
MpeIMETHON 00JIACTH, TaK U B CMEXHBIX C HEHl o0nacTsaXx. OHU BKIIOYAIOT B ce04:

OBJIQJICHUE KJIIOUEBBIMU TOHITHUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSl JaHHAas MpeaMeTHas 00JacTh, PAaCIO3HABAHUE COOTBETCTBYIOIIHMX WM
MPU3HAKOB U B3aUMOCBSI3€H, CHOCOOHOCTD IEMOHCTPUPOBAThH PA3IUYHBIE TOIXObI
K U3YUYEHUIO ABJICHUN, XapaKTEePHBIX JIJIS U3ydaeMoi npeaMeTHO o0nacTy;

YMEHHE pellaThb THUIOBBIE NPAKTUYECKUE M TEOPETUUYECKUE 3aauH,
XapaKTepHble JJIi HKCIOJIb30BAaHUS METOJOB W HWHCTPYMEHTapusi JaHHOM
peAMETHOM 00J1acTH;

HaJIMYME TPEICTAaBICHUA O JaHHOW MpeAMETHOM OOJacCTH KakK IIeJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOpPHUi), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHUU.

B pamkax yriny0GiaéHHOro ypoBHsS M3ydeHHs] MHPOPMATUKH OOecrieurBaeTCs
IeJICHANPaBIIEHHAsl TMOATOTOBKAa O0Y4YalOIMXCS K MPOJOJDKEHUI0 00pa3oBaHUs B
OpraHu3anusax  NpoPEeCcCHOHATIBHOIO  O0pa3oBaHUsl MO  CIEIHAIBHOCTSM,
HEMOCPEACTBEHHO CBSI3aHHBIM C [UQPPOBHIMU TEXHOJIOTHUSMH, TaKHUM Kak
nporpaMMHasl MHXeHepus, MHPOpMalMOHHAass 0€30MacHOCTh, MH(OpMAIMOHHBIE
CUCTEMBl M TEXHOJOTUH, MOOWIbHBIE CHCTEMBbl U CETH, OOJbIIHE JaHHBIE U
MalIMHHOEe O0O0y4YeHHe, TMPOMBIIUICHHBI WMHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEJJIEKT, TEXHOJOTHM OECIpPOBOJHON CBA3M, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTUU, CHUCTEMBI PACTPEIEIEHHOTO pPEeecTpa, TEXHOJOTUHU BHUPTYAIbHOU H
JIOTIOJITHEHHOU peaibHOCTEN.

OcHoBHast 1enb wu3ydeHus ydeOHoro mpeamera «UudopmaTuka» Ha
yrayoJIéHHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHust — oOecredeHue
JaNbHEUIIEro pa3BUTUS HWH(YOPMAIMOHHBIX KOMIIETEHIIMA OO0Yy4Yaromerocs, ero
TOTOBHOCTH K >KU3HH B YCJIOBHSIX Pa3BHBAIOLIETOCS MH(DOPMAIMOHHOTO 00IIeCcTBa
M BO3pacTalolleil KOHKYpPEHLMH Ha pPbIHKE Tpyda. B cBsI3M ¢ 3TUM H3yyeHUE
unpopmatuku B 10-11 ximaccax 70mKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOTO Ha TMOHHWMAHHUH POJIU
uHDoOpMaTHKH, WH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTh OCHOB JIOTUYECKOTO M AJITOPUTMHYECKOTO MBIIIICHUS;

c(hOpMHUPOBAHHOCTh YMEHHH pa3nuuath (DAKThl M OICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJbI, BHUJIETh HX CBSI3b C KPUTEPUSAMHU OLICHUBAHHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, ITPOBEPATH HA TOCTOBEPHOCTD U
00001aTh HHPOPMAIIHIO;



c(OPMHUPOBAHHOCTh  NPEJICTABICHUNA O  BIUSAHUM  HMHPOPMALMOHHBIX
TEXHOJOTMHA Ha IKU3Hb 4YeJIOBeKa B OOIIECTBE, MOHMMAaHHUE COLUAIBHOIO,
DKOHOMHYECKOTO, IOJUTUYECKOT0, KYJIbTYPHOTO, HOPHUANYECKOTO, MPHUPOIHOTO,
SPrOHOMHYECKOr0,  MEIMIMHCKOrO0 M (PU3MOJOTMYECKOIO  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJOTU;

OPUHITHE MPABOBBIX U 3TUYECKUX ACIEKTOB UH()POPMALMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBIEUYEHHBIX B CO3/IaHUE U UCIIOIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, PAaCIPOCTPaHEHHE UHPOPMALIUK;

CO37laHUE YCIIOBUW MJisi Pa3BUTUSL HABBIKOB YYEOHOM, NMPOEKTHOM, HAy4HO-
UCCJIEIOBATEIbCKON M TBOPYECKON MESITENbHOCTH, MOTHBAI[MU OOYYaIOIIMUXCSA K
CaMOPa3BUTHIO.

B copepxanuu yuyeOHoro npenmera «MHdopmaTika» BBIIENSAIOTCS YEThIpe
TEMAaTHYECKUX pa3zena.

Paznen «llu¢gpoBasi rpaMoOTHOCTB» IIOCBALIEH BOIIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB U JIPYTUX DJEMEHTOB LU(POBOTO  OKpYXKEHUs, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCTIOJIB30BAHUIO CPEJICTB OMEPAIIMOHHON CUCTEMBI, paboTe B
cetu VIHTEepHET H HCMONB30BAHUIO HHTEPHET-CEPBUCOB, HWH(OPMAIMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue OCHOBBI HMH(OPMATHKH» BKIOYAeT B ceOd
NOHSATUMHBIA anmapaT HMHPOPMATHUKH, BOMPOCH KOAMPOBAaHUS WHGOPMAIIHH,
u3MepeHuss MHPOPMAIMOHHOTO 00BbEMA JaHHBIX, OCHOBBI anreOphl JIOTUKA |
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pa3nen «AnropuTMbl M NPOrpaMMHPOBAHME» HAIPABIECH Ha DPAa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, Pa3padO0TKy aJTOPUTMOB U OLIEHKY MX CIOKHOCTH,
dbopMHUpOBaHUE HABBIKOB pealiM3allii MPOTPAMM Ha SA3BIKaX MPOTrPaMMHUPOBAHUS
BBICOKOTO YPOBHS.

Paznen «AndopmaumoHHble  TEXHOJOIrMHM»  IOCBANIEH  BOIPOCAM
NpUMEHEHUS] MH(POPMAIMOHHBIX TEXHOJOTUN, PEAlM30BAHHBIX B TPUKIATHBIX
IIPOrPAMMHBIX NPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHCIIE B 33/la4ax aHaIu3a
JaHHBIX, HCIOJb30BaHUIO 0a3 JaHHBIX U 3JCKTPOHHBIX TaOIMIl AJI pPEUICHUS
MIPUKJIAIHBIX 33]1a4.

B npusenénnom nanee copepxkanuu ydeOHoro mpenmera «MHdopmarukay
KYPCUBOM  BBIZICIICHBI  JIONOJHUTEIBHBIE TEMBI, KOTOpPBIE HE BXOIAT B
00513aTeIbHYI0 IPOrpaMMy 00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI IS U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM O0yYaIOIIHMCS.

VYrnyOn€HHbIl ypOBeHb U3Yy4YEeHHUS MH(POPMATUKH PEKOMEHIYeTCs IS
TEXHOJIOTUYECKOTO  MpO(uis, OpPUEHTHPOBAHHOIO HA  HMHXCHEPHYIO H
MHPOpMALIMOHHYIO Cc(epbl JeATebHOCTH. YTIYOJIEHHBIM YpPOBEHb HU3YUYEHUS
nHpopMaTUKK 00eCreurnBaeT: MOArOTOBKY OOYyYarOUIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEHUAIBHOCTU B 00JacTh WH(GOPMALMOHHBIX TEXHOJOTUM W WHXXCHEPHBIC
CIELUUAIBHOCTH, YyYacTUE B TPOCKTHOM W UCCIEAOBATEIBCKOU JEATEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HaNpaBICHUSIMU OTpaciu HUHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHUM, TOATOTOBKY K YYaCTUIO B OJIMMITMAJIaX U Clayue
Enunoro rocynapcTBeHHOro 3K3aMeHa 1Mo HH()OpPMaTHUKE.

[TocnenoBaTenbHOCT, M3Y4YEHHS TEM B MpeAeiaX OJHOro roja oOydeHUus
MOXET OBITh HM3MEHEHA MO0 YCMOTPCHHIO YUWUTENs MpPHU TMOJATOTOBKE paboueit
MIPOrpaMMBbl U MOYPOYHOTO TUIAHUPOBAHUSI.

OO61iee yKciio YacoB, PEKOMEHOBAaHHBIX JJI1 U3y4eHHs] UHpopMaTuku — 272
gaca: B 10 xkmacce — 136 yacoB (4 yaca B Heaeno), B 11 kimacce — 136 gacos (4 vaca
B HEJICIIO).



COAEPKAHUE OBYUYEHUSA
10 KVIACC

Iu¢pposast rpaMOTHOCTD

TpeGoBaHusi TEXHUKH OE30MACHOCTM MW THUTHEHBI Tpu paboTe ¢
KOMIBIOTEPAMH U APYTUMU KOMIOHEHTAMH U(PPOBOTO OKPYKEHHUS.

[TpuHuumel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heitmana. ABTOMAaTHYEeCKOE BBIMOJHEHUE MPOrpaMMBbI  MPOILECCOPOM.
OnepaTuBHasi, MOCTOSIHHAs W JOJATOBpeMEHHas mamsaTh. OOMEH JaHHBIMU C
noMouIbio muH. KoHTpouiepbl BHENTHUX YCTPOMCTB. [IpsAMOi 1OCTYyM K TaMSITH.

OcHOBHBIE TE€HJICHIIUU pa3BUTHS KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHbie BBIYMCIICHUSL. MHoromnpouneccopHbie CHUCTEMBI.
CynepkomnbioTepbl. PacnipenenéHHbie BBIYHUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OOoNbIIMX JaHHBIX. MoOOWIbHBIE MHUGPOBBIE YCTPOHCTBA W WX pPOJb B
KOMMYHUKALUSIX. BcTpoeHnHnbie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBanHbie IPOU3BOICTBA.

[IporpamMmmHoe oGecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. BuJbI
nporpaMMHOro obecrnedueHuss U ux HaszHaueHue. OCOOCHHOCTH MPOrpaMMHOIO
oOecrieueHusi MOOWJIBHBIX ycTpoiicTB. [lapamnenbHoe mporpaMMupOBaHHE.
CucremHoe mnporpamMMHoe obOecnieuenue. OrmneparMoHHbIE CHUCTEMBL. Y THIIUTHI.
HpaiiBepbl  ycTpoucTB. HMHCTAIUISIUMSA W JEHMHCTAULIOUAS —~ ITPOTPAMMHOIO
oOecrieueHusl.

daiinoBeie cUCTeMbl. [IpuUHIUIBI pa3MeleHus W HMMEHOBaHUS (aljoB B
noyiroBpeMeHHou nmamsaTy. [11aGmonb! 1t onmucanus rpynn Gansios.

[Iporpammuoe obecnieuenue. JluneH3upoBaHue MPOrpaMMHOro 0OecredeHus
u uudpoBeix pecypcoB. IlpompuerapHoe u CBOOOJHOE  IPOrPaMMHOE
oOecrieuenue. KomMepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BAHUE MTPOTrPAMMHOTO
obOecrieueHuss U MHUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTesbcTBOM Poccuiickorn @enepaiuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeH s U U(POBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHKS U anmnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoisl. Cets MHTEpHET. Afpecanus B cetn MHTepHET. [IpoTOKOMIBI
creka TCP/IP. CucreMa TOMEHHBIX HMEH.

Pa3nenenne IP-cetm Ha mojcetu ¢ moMouiplo Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hanmuuusi cBA3U € y310M cetu. OmnpeneneHue mapuipyTa JBHKEHUs
MTAKETOB.

Buner  nmestenbHoctm B cetu Mutepner. CepBucel  HMHTEpHeTa.
I'eonndopmanmonHbie cucteMbl. ['€0I0KAIIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU



(Hanmpumep, JoKanus MOOWIIBHBIX TeIe(OHOB, OINpeaeeHue 3arpyKE€HHOCTU
aBTOMarucTpasieit), ”HTEpHET-TOProBisl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHUIL.

['ocynapcTBeHHBIE PNEKTPOHHBIE CEPBUCHI M yCayru. COUHANbHBIE CETH —
opraHu3aius KOJUICKTUBHOTO B3auMMOJACHCTBUS U oOMeHa naHHbIMU. CeTeBoi
ATUKET: MpaBWia IMOBEICHHUS B KuOepmpoctpaHcTBe. [IpoGiema mnoamuHHOCTU
noyiydueHHoU nHpopmanuu. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

TexXHOreHHbIE M SKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C MCIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJorui. OO0ume mpoOjeMbl 3allUuThl
uHpopMarmn  u  uHbOpMaAMOHHON  Oe3zomacHocTH.  CpeacTBa  3alllUTHI
uH(OpMalMK B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX W aBTOMATU3WPOBAHHBIX
uHpopMalMOHHBIX cucTtemax. IIpaBoBoe obOecneyeHue HHPOPMAIIMOHHOM
0€30MacCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO JIOCTyTIa K  JUYHOU
KoH(uaeHIIMaTbHONH MH(OPMAIIMK, XPaHSIICHCS Ha MEPCOHATLHOM KOMIIBIOTEPE,
MOOWIBHBIX yCTpOHCTBaxX. BpemoHOCHOE mporpaMMHOE OOecreueHrne U CrocoObl
O00opbObI ¢ HHM. AHTHBUPYCHBIE Mporpammbl. OpraHuzaius JUYHOTO apXuBa
uHdopmanun. PezeppHoe konupoBanue. [laponbHas 3anura apxuga.

[Mudporanue maHHBIX. CHUMMETPUYHBIE W HECUMMETPUUYHBIE MIHUQPHI.
Mudpsr mpoctoit 3amensl. Iludp ILesapsa. Iludp Buxkenepa. Anroputm
mudpoanus RSA.

Teopernueckue 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanneie u 3HaHus. MHbopMaIMoHHbIE MPOIECCHl B MPUPOJE,
TEXHHUKE U 0OIIEeCTBE.

HenpeprbiBHBIE W JHUCKPETHBIE BEJIMYMHBI W CHUTHaNbl. HeoOXxoammocTh
TUCKpeTH3auud WHOOpMAaIM, NpeAHa3HAYEeHHOW [JIs XpaHEeHUs, Mepefadyd u
00paboTKH B IIUGPOBHIX CHCTEMAX.

JIBonyHoe  KoaupoBaHuWE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUH, 3alMCAaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycenoue @ano. IlocTpoeHne OIHO3HAYHO JEKOAUMPYEMBIX KOJAOB C IOMOIIBIO
nepeBa. EnuHuiibl uamMepenus konndectBa uHpopmainuu. AjadaBUTHBIN MOAXOA K
OIICHKE KOJIMYeCTBa WH(POPMAIIHH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LEIbIX W APOOHBIX YHUCEN B
MO3UIIMOHHOW cucTeMe cuucieHus. CBOWCTBa MO3WLIMOHHOW 3allUCH  YHUCTA:
KOJIMYECTBO UG B 3aMKCH, MPU3HAK JETUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBI
CUMCJICHUS. AJITOPUTM TEPEBOJIA LIEJIOr0 YKCia U3 P-UUHON CHUCTEMBbI CUMCIICHUS B
JNECATUYHYIO. AJTOPUTM TMEPEeBOJa KOHEYHOM P-wyHOW npodu B AECATUYHYIO.
AJTOpUTM TEepeBOa IIEJIOr0o 4YHclia U3 JECATUYHOM CHUCTEeMbl CUMCICHUS B P-
nuynyto. IlepeBon koHeuHOM pgecaTudyHOM JpoOu B P-uunyro. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAAIATEPUYHAS] CUCTEMbI CUMCJICHUS, CBA3b MEXIy HUMHU.



ApudmMeTnyeckue onepannu B MO3UIIMOHHBIX CUCTEMAaX CUUCICHUs. TpoudHas
YPAaBHOBEUICHHAS! CUCTEMA CUUCIEHUS. J[BONUHO-AECIATUYHASI CUCTEMA CUUCIICHUS.
Konuposanue TtekctoB. Komupoka ASCIl. OngHoGaliTHBIE KOJIMPOBKH.
Crangapr UNICODE. Kogupoka UTF-8. Ompexnenenue MHPOPMALHOHHOTO
00BEMa TEKCTOBBIX COOOILIEHUN.

KomupoBanne  u3obpaxenuil. OueHka  uHGOpPMAUMOHHOTO  O0BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJlaHHBIX Pa3pElICHUN U ITyOUHE KOAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. dopmatsl rpaduueckux (aiios.
Tpéxmepnas rpaduka. OpakranabHas rpaduka.

Konuposanue 3Byka. Ornenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIpU 3aJJaHHBIX YACTOTE JUCKPETU3ALUU U PA3PSTHOCTH KOJUPOBAHUSL.

Anrebpa noruku. IloHsiTue BbIcKa3zbiBaHMs. BrickaspiBaTelbHbIE (HOPMBI
(npenukatel). KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omeparuu. TaOGauIlbl UCTHUHHOCTHU. JIOTMYECKHUE BBIPAKCHHUS.
Jlorndeckue ToxaecTBa. JloKa3aTelbCTBO JOTMUYECKUX TOXAECTB C IMOMOIIBIO
TaOIUI] ICTUHHOCTH. Jlornueckue oneparuy 1 oneparuy HaJ MHO)KECTBAMH.

3aKkoHBI anreOpbl JIOTHMKUA. ODKBUBAJICHTHBIE MPEOOpPa30BaHUS JIOTMUECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUSI U CUCTEMbI YPaBHCHUH.

Jlornueckue QyHKIUMU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIUH OT KoM4ecTBa apryMeHToB. [loTHbIe chucTeMBbI JIOTHUeCKUX QyHKIUHA.

Kanonnueckue  gopmbl  sormueckux  BelpaxeHuil.  CoBeplieHHbBIE
JTU3BIOHKTUBHBIE ¥ KOHBIOHKTUBHBIE HOpPMajbHbIe (OPMBI, aJITOPUTMBI UX
NOCTPOCHHUSI IO TAOJIUIE UCTUHHOCTH.

Jlornueckue »JeMEHTBI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
Mmuoropa3psanabiid cymmarop. llocTpoeHue cxem Ha JOTMYECKHX DBJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIPAQKEHHUIO. 3aIluCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBieHne LENbIX YHCEN B NaMITH KOMIbIOTEpa. OrpaHUYEHHOCTH
quara3oHa 4YHCel NpH OrpaHMYEHUH KOJW4YecTBa paspsanoB. llepenonnenue
pa3psIHON CeTKH. be33HaKoBbIC W 3HAKOBBHIC JIAHHBIC. 3HAKOBBIA OWT. J[BOMYHBIN
JOTIOJIHUTENbHBIN KOJI OTPULIATEIbHBIX YUCET.

[lobutoBbie normyeckue omnepamuu. Jlormdeckuii, apudmeTHdeckui u
nuknudeckuii casurd. llludposanue ¢ momompio MOOUTOBOM OmMEparuu
«wckioyaromiee NJIN».

[IpencraBieHre BELIECTBEHHBIX YHMCEN B MaMATH KOMIIbIOTEpa. 3Havamias
4acTh W MOPSAJOK uucia. Jlpama3oH 3HaAYEHUM BEIIECTBEHHBIX uucen. [IpoOmemsr
XpaHEHUsl BEIECTBEHHBIX 4YHUCEJ, CBS3aHHBIE C OrpPaHUYCHUEM KOJUYECTBA
pa3psanoB. BelnonHeHue omnepanuil ¢ BENIECTBEHHBIMH YHCIAMU, HAKOIUICHHE
OIH1OOK MPU BBIYUCICHUSIX.



AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHE

Omnpenenenne BO3MOXHBIX PE3yJbTaTOB PadOThl MPOCTEUIINX aJITOPUTMOB
YOPaBJIEHUS WCIOJHUTEIAMU M BBIYUCIUTENBHBIX alropuTMoB. OnpeneneHue
MCXOJHBIX TAHHBIX, IPYU KOTOPBIX aITOPUTM MOKET JaTh TPEOYEMbIH pe3yJIbTarT.

Oranbl pelIeHus 3aJad Ha KoMIbloTepe. HMHCTpyMeHTalbHBIE CpeacTBa:
TPAHCIATOpP, OTIATUUK, Mpo@uiupoBIIMK. KoMmuusuus u UHTEpHpeTanus
nporpaMm. BupTyanpHblE MaIlIWHBI.

WurterpupoBanHas cpeaa pa3paboTKuM. MeToapl OTJIAJKU  MPOTPaMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmuu. Otnanounsiii BbeiBox. [lomiarosoe
BBINIOJIHEHUE TIporpaMMbl. Touku octaHoBa. [IpocMoTp 3HAUEHUI IEPEMEHHBIX.

SI3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYNCIICHHbIE, BEIIECTBEHHBIE, CUMBOJIbHBIEC, JIOTHUYECKHE.  BeTrBieHus.
Cnoxnple  ycnoBusa. Luknel ¢ ycnoBuem. Lukiael 1o mepeMeEHHOM.
B3anmo3aMeHs€eMOCTh  pa3jIiMYHbIX  BUJOB LHMKJIOB. MHBapuaHT  IUKIIA.
CocraBiieHME LHKJIA C HCIOJb30BAHUEM 3apaHEe OMNpEeAEcIEHHOTO HHBAapUaHTa
LUKJIA.

JlokymeHTHpoBaHue  nporpamm.  Vcnosb3zoBaHue KOMMEHTapHEB.
IToaroroBka onvcaHusi IPOrpaMMbl U HHCTPYKUMU JJIS TOJIb30BATENS.

Anroputmbl 00pabOTKH HATYpAJIbHBIX YMCEN, 3aMIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEeHMs: pa3OMeHHe 3amucy 4uclia Ha OTHENbHbIE IUPHI,
HaXO0XJCHUE CYMMbl W TMpOM3BENEHUs LU(Dp, HAXOKICHUE MaKCHUMAaJIbHOU
(MUHUMAJIBHOM) UG PHI.

HaxoxneHue Bcex MpOCTHIX YMCEN B 3aJaHHOM auanas3oHe. [IpencraBineHue
Yuclia B BUA€ HaOOpa MPOCTHIX COMHOXKHUTENEH. AIropuT™M OBICTPOTO BO3BEACHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCS B (aitnax. TekcTOBbIC M JBOMYHBIC (haiIbI.
daitnoBbie mepemMeHHbIe ((almoBeie ykazarenu). Urenwe u3 daina. 3anuch B
daiin.

Pa3z0Ouenue 3anaun Ha noazagauu. [lognporpammel (pouenypsl U GyHKIIHMN).
Pexypcusi. PexypcuBHble 00bekThl ((pakransl). PexypcuBHBIE mporenypsl u
¢ynkuuu. Mcnonp30BaHue cTeKa AJis OpraHU3alii peKYPCUBHBIX BHI30BOB.

Hcnonp3oBanue CTaHIApTHOM OMOMMOTEKH S3bIKa MPOrpPaMMHUPOBAHUS.
[lonkmioueHne  OUOAMOTEK  MOANPOrpPaMM  CTOPOHHMX  MPOU3BOJUTEINECH.
MoynpHBIN NPUHIKUII HOCTPOCHUS TPOTPAMM.

UYucnenHble MeToApl. TouHOE M MNpPUONMMKEHHOE pElIeHUs  3aJadM.
YuclieHHbIE METO/bI PELIEHUSI YPABHEHMI: METOJ niepedopa, METO/ MOJIOBHHHOIO
nenenus. [lpubGmmxéHHoe BBIYMCIEHUE JIMH KPUBBIX. Bbruncienue mmomazeit
(Guryp ¢ moOMOIIbIO YHCIEHHBIX METOAOB (METOJ IPSIMOYIOJbHUKOB, METOJ



tpaneuuii). Ilonck wmakcumyma (MUHUMYMa) GYHKUMA OJHOM NEpEeMEHHOU
METO/IOM IMOJOBHHHOIO JIEJIEHUS.

O6paboTka CHUMBOJIBHBIX  JaHHBIX. BcTpoeHHble — QyHKIUM — sI3BIKA
MPOrpaMMUPOBAHUS J1JI1 OOPAOOTKH CUMBOJBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TOJCYET KOJMYECTBA TMOSBJICHUA CHUMBOJA B CTpPOKE,
pa3OurieHue CTPOKM Ha CJIoBa MO MPOOENIbHBIM CUMBOJIAM, MOUCK TMOACTPOKHU
BHYTPM JAHHOM CTPOKH, 3aM€HA HAWJEHHOW MOJACTPOKM Ha APYI'YyIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aji(aBUTE, YIOBIECTBOPSAIOMIMUX 3aJaHHBIM
orpanunueHusiM. [IpeobpazoBanue yncia B CHMBOJIbHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M TOCIIEIOBAaTENbHOCTH 4HUCed. Bbluncienue 0000MIEHHBIX
XapaKTePUCTUK 3JIEMEHTOB MAacCHUBA MJIM YUCJIOBOM MOCIEIO0BATENBHOCTU (CYMMBI,
POU3BEACHUS, CPEIHEro apupMeTHUecKOro, MUHMUMAJIbHOTO M MaKCHUMAaJlbHOIO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIECTBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYEHHSI B MACCUBE.

CoptupoBka ogHOMEpHOro Maccupa. [IpocTbie METOIBI COPTUPOBKH (METOJ
nmy3bIpbKa, METOJ BbIOOpa, COpPTHUpOBKa BcTaBKaMu). COpPTHpPOBKA CIIUSHHUEM.
beictpas coptupoBka MmaccuBa (anroput™ QuickSort). JIBouuHBIH TMOHWCK B
OTCOPTHPOBAHHOM MAaCCHBE.

JIBymMepHble MaccuBbl (MaTpHIlbl). AJNTOPUTMBI OOpPabOTKH JABYMEPHBIX
MaCCHBOB: 3aII0JIHEHUE ABYMEPHOTO YHUCIOBOIO MAacCHBA MO 33aIaHHBIM MTPaBUJIAM,
MIOMCK DJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIIEHWE MAaKCUMyMa (MUHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MacCHBa.

NudopmannoHHbie TEXHOJOTHH

TexcroBeiii mporeccop. PemaktupoBanue u ¢opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpeacTBa IMOUCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcrnonb3oBanue  ctwiiel.  CTPYKTypUpPOBaHHbIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KosuiektuBHas paboTa ¢ JOKyMEHTaMH.
NHCTpyMEHTHI pEelieH3UupOBaHUs B TEKCTOBBIX Mporieccopax. OOimauHble CEPBUCHL.
HenoBas mepenmcka. Pedepar. IlpaBuna nuTHpoBaHUS  HCTOYHUKOB |
opopmienuss Oubnmorpaguueckux ccouiok. OdopmileHHe CHUCKa JUTEPaTypHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TeXHHUYecKkue CpeacTBa BBOJA
TekcTa. Crnenuaau3upoBaHHBIE CPEACTBA PEIAKTUPOBAHUS MaTEMaTUYECKUX
TEKCTOB.

Ananu3 naHHblX. OCHOBHBIE 33J]a4d aHAIM3a JIaHHBIX: MPOTHO3UPOBAHUE,
KiaccupuKkanus, KiacTepu3alus, aHaiau3 OTkIoHeHui. IlociienoBatenbHOCTD
pelieHns 3ajady aHaiau3a JAaHHbBIX: cOOp NMEPBUYHBIX JIAHHBIX, OYUCTKA M OLICHKA
KauecTBa JAHHBIX, BEIOOpP W/WJIM MOCTPOCHUE MOJEINH, NMPeoOpa3oBaHUE JAHHBIX,
BU3yaJIM3allMsl JaHHBIX, UHTEPIIpETalus pe3yiabTaTtoB. [IporpaMMubie cpencTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpPEICTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yyeHue. HTemneKTyallbHblid aHAIU3 JaHHbBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TAaOauL. BblYMcCleHHEe CyMMBI,
CPEIHET0 apu(pMETHUECKOT0, HAaNOOIBIIEr0 (HAUMEHBIIEr0) 3HAYEHHs AUANa30Ha.
Boruncnenne kosdduiueHta Koppensiuuu ABYX pAnoB AaHHbIX. [locTpoenue
CTONOYAThIX, JMHEHYATBIX M KpyroBblx auarpamm. lloctpoenune rpadukos
¢ynkuuit. [Tonbop nuHumM TpeHaa, peuieHue 3a1a4 NporHo3UPOBAHUSL.

YucneHHoe pelIeHUE YpaBHEHMHM C IOMOLIbI0 Mox0opa mapaMerpa.
OnTumu3anus Kak NOMCK HAaWIYyYILEro pelleHus B 3aJaHHBIX ycnoBusx. llenesas
¢yHkuus, orpaHuyeHus. JlokanpHble W O0ANbHBIA MHHUMYMBI II€JIE€BOU
¢yHkuuu. Pemenue 3a1a4 onTUMUA3AIMY C TOMOUIBIO 3JEKTPOHHBIX TAOJIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATUKH

Teoperndeckne mNOAXOABI K OIEHKE KoinuecTBa HHGOpMAIUU. 3aKOH
anautuBHOCTH WHpopmarmu. dopmyna Xaptinu. Mudopmanus U BEpOSITHOCTB.
®opmyna lllenHoHa.

Anroput™mbl cxatus JaHHbIX. AsroputM RLE. Anroputm Xaddwmana.
Anroput™m LZW. AnropuTMbl CXaTWs JAHHBIX C MOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus 1Beta. OCHOBHBIE ujen anroputMoB cxxatus JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBUCUMOCTh BPEMEHHM MEpeladyd OT
MH(POPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEPUCTHK KaHayla CBS3U. [IpuunHBI
BO3HMKHOBEHHUS OMMOOK Tpu mepenade AaHHBIX. Kojpl, MO3BOJSIOMINE
OOHapy>XMBaTh M HUCIPABJIATh OMIMOKH, BO3HUKAIOUIUE TPHU TEpenaye JaHHBIX.
Paccrosaune Xammunra. KogupoBanue ¢ nopropenuem 6utoB. Koasl XammuHra.

Cucrembl. KoMmoHEHTBHI cucCTeEMBI M HX B3auMouelcTBue. CHCTEMHBIN
s dext. Ynpapnenue kak uHGOpMaIMOHHBIN rporiecc. OOpaTHas CBS3b.

Mogenn u monenupoBanue. llens MogenupoBanusi. COOTBETCTBUE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MPOIECCY, enu MojaenupoBanus. dopmanusaius
MIPUKJIAIHBIX 33]1a4.

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUIE, YIAOOHOM JJis
BOCHIPHSTHS YeIOBEKOM. [ paduueckoe npeAcTaBiIeHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIE TOHATHS. Buasl rpadgos. Onucanue rpadoB ¢ TOMOIILIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIUCKOB CMEXKHOCTU. PelieHue
AMTOPUTMHUYECKUX  3a7a4, CBS3aHHBIX C aHamu3oM TrpadoB (MOCTpoeHHE
ONTUMAJIBHOTO IYTH MEXIy BepummHaMu rpada, OIpeaesieHne KOJINYECTBa
pa3IUYHBIX TyTEeH MEXAYy BEpIIMHAMU OPUEHTHUPOBAHHOTO  AIMKIMYECKOTO

rpada).



HepeBbs. bunapnoe nepeBo. [epeBbst moucka. CrnocoOsl 00xona Jepena.
[IpencraBinenne apupMeTUYECKUX BBIPAKEHUU B BHUJIE JepeBa. [ucCKpeTHble Urpbl
JIBYX UTPOKOB ¢ ToyiHOU nHopmanueit. [loctpoenue nepeBa nepedopa BapuaHTOB,
OMMCAHHME CTPATErMH UTPhbl B TAOJUYHOU (popMme. BBIMTpHIIHBIE U TPOUTPHILITHBIE
MO3ULUHU. BBIUTPBIIIHBIE CTPATETHH.

CpencTtBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHus ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTuduKanus u moucK
M300paKEHUM, pacrio3HaBaHUe I, CamooOyuaromuecs CUCTEMBI.
HcKkycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. lcronp3oBaHuE METOLOB
MCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. VMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboToTexHuke. MHTepHeT Beuiel. IlepcrekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaIbHbIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI M IPOTPAMMHUPOBAHNE

Qdopmanuzanusa  NOHATUS  anroputma. Mamuna  TelopuHra  kax
YHUBEpPCaabHAasi MOJEJb BbruuciaeHuil. Tesuc Uépua—TrropuHra.

OneHka CIOXHOCTH BhluMclieHUH. Bpemst paboThl U 00BEM HCIONB3yeMOH
naMsaTH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHbIX JAaHHbIX. OleHka
ACUMIITOTUYECKOW  CIIOKHOCTU  allTOPUTMOB. AJITOPUTMBI  MTOJMHOMHUAIBHON
cnoxHoctu. IlepebopHbie anroputmbl. [Ipumepbl pa3iMyYHBIX — AITOPUTMOB
peleHns OJHOM 3a/1aun, KOTOPhIE UMEIOT Pa3IMYHYIO CIIOKHOCTD.

ITouck mpocThIX Yyucen B 3aJaHHOM JUAIa30HE C IMOMONIBIO aIrOpUTMa
«pemieto IparocheHar.

MHoropa3psgHbie 1eNble Ynucia, 3a1a4d JIIMHHON apuMETHUKH.

CrnoBapu (accollMaTHBHBIE MACCHUBBI, OTOOpa)KeHHUs).  XOII-TaOJIMIIBI.
[TocTpoenue anhaBUTHO-YACTOTHOTO CJIOBAPS AJI 33JaHHOTO TEKCTA.

Crekn. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BBIpAKEHHUA. Bbrluncienue
apu(METHIECKOTO BBIPAKCHHS, 3aITUCAHHOTO B TOCT(UKCHOU dopme.

Ouepenu. Mcnonp3oBaHue O4epein 1Sl BPpEMEHHOTO XPAHEHHUS TaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHHMMAaIbHOTO OCTOBHOIO JiepeBa
B3BEILIEHHOT'O CBSI3HOT'O HEOpUEHTHpoBaHHOro rpada. KomuuecTBo pa3nmuyHbIX
nyTeld MeXAy BEepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AnropurM
JIeUKCTpBI.

JepeBps. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOonuHbIE
(bunapuwie) naepeBbs. [locTpoeHue paepeBa sl 3aJaHHOTO apU(PMETHUECKOTO
BbIpaxkeHHs. PekypcuBHBIE alropuTMbl 00xoAa nepeBa. Vcmonmb3oBaHue cTeka U
ouepeau Ui 00Xo/a JiepeBa.

JluHamuyeckoe IMporpaMMUpPOBaHME KaK METOJA pElIeHus 3a7ad ¢
COXPAHEHUEM MPOMEKYTOUHBIX PE3YJIbTATOB. 3aJaud, PEIIaeMble C TOMOLIBIO



JUHAMHYECKOTO TMPOTPAaMMUPOBAHUSA: BBIYUCICHUE PEKYPCHUBHBIX (PYHKIHIMA,
MOACYET KOJIMUECTBA BAPUAHTOB, 3aa4K ONTUMU3AIINH.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHuU. OOBEKTHl U
kjaccel. CBoMCTBa M MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAJIU3.
Pa3paboTtka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO MOJXO0JA.
WNukancynsuus, Hacaeq0oBaHue, TOJIUMOPHU3M.

Cpensl ObicTpoil pa3paboTku mporpamm. [IpoekTupoBanue uHTEpdeiica
noyip3oBarena. Vcmoib3oBaHME  TOTOBBIX — YIPABISIEMBIX — 3JIEMEHTOB IS
MoCTpoeHus uutepdeiica.

O630p  s3bIKOB  mporpammupoBaHusi.  [lonstTue o  mapaaurmax
IporpaMMHUPOBaHUS.

NupopmanmonHble TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJIEIUPOBAHUS:  TTOCTAaHOBKA
3ajaud, pas3paboTKa MOJCIH, TECTUPOBAHWE  MOJCIH, KOMIIBLIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3YIHTATOB MOJICITUPOBAHUS.

Jluckperuzanuss TpU  MaTeMaTHYECKOM MOJICIUPOBAHUM HEMPEPHIBHBIX
npoiieccoB. MojenupoBanue JBUXKEHUS. MojenupoBaHue — OHMOJIOTHYECKUX
cucreM. MaremaTu4ecKue  MOJEIM B  DKOHOMHKE.  BBIYHCIUTEIBHBIC
AKCHEPUMEHTHI C MOJEISIMHU.

O06paboTKka pe3yabTaTOB SKCIEpUMEHTa. MeToJ, HaMMEHBIIMX KBaJpaToB.
OneHka YHCIOBBIX TAPAMETPOB MOJECIUPYEMBIX OOBEKTOB M  IPOIECCOB.
BoccranoBiieHue 3aBUCUMOCTEN 110 pe3yJibTaTaM SKCIEPUMEHTA.

BepositHocTHbie  momenmu.  Metonel Monte-Kapino.  Mmuranuonnoe
MonenupoBanue. CHUCTEMBI MAaCCOBOTO OOCITYKUBAHMUS.

TaGmuunble (pensuMOHHBIC) O0a3bl JaHHBIX. Tabiuiia — TpeaCcTaBICHHUE
cBeleHnii 00 omHOTMHHBIX 00BbekTax. Iloie, 3ammcek. Kirou tabaumel. Pabora ¢
roroBoii 0a30il AaHHBIX. 3aroiHeHWe Oa3bl JaHHBIX. I[lOMCK, COPTHpPOBKA M
¢unbTpanug MTaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3ampoChl C MapaMeTpaMHu.
Boluncnsiembie MoJis B 3apocax.

MHororabnuunbie 0a3bl  JAaHHBIX. THIBI CBsA3eH MeEXAy TaOIHIIaMHU.
Buemnuii ximrou. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [loHaTHE O CEpBEPHON U KIMEHTCKOW YacTAX CauTa.
TexHONmorus: «KJIMEHT — CepBEP», €€ TOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML u xackamueix tabmur crwiei (CSS). Cuenapum Ha s3bike JavaScript.
dopmbI Ha BEO-CTpaHUIIE.

Pasmemnienne BeO-caiiToB. Ycmyra XocTuHra. 3arpyska (aiiioB Ha CauT.

BBoa n300paxkeHHil ¢ HUCMOIB30BAaHUEM PaA3IUYHBIX HUQPPOBBIX YCTPOUCTB
(undpoBbIX (QoToanmapaToB U MUKPOCKOIOB, BUICOKAMEp, CKAHEPOB U JIPYTUX



ycTpoicTB). I'papuueckuit penakrop. Paspemenne. Kanpuposanue. UcnpaBienue
nepcrekTuBbl.  I'ucrtorpamma.  Koppekuuss  ypoBHEH, KOppEKIMsS  IBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Perymb. Pabora c¢ oOnacTsamu.
QUIBTPHIL.

MHuorocnolinele n3oOpaxenus. TexkcrtoBble cimou. Macka cnos. Kanambl
Coxpanenue BblaeneHHOM oOnactu. IloaroroBka wimroctpanuil Ay BeO-caiToB.
AHUMUpOBaHHBIE U300paXKEHUSI.

Bekrtopnas rpaduxa. IlpumurtuBsl. l3MeHeHue mopsAKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynmnupoBka. Kpusbie. dopMaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaiust pacTpoBbIX H300paKeHUH.

[IpyHOMNBI TOCTPOEHUS M PEAAKTUPOBAHMUS TPEXMEPHBIX  MOJIEIEH.
Cerounble monenu. Marepuanel. MoAenMpoOBaHUE HMCTOYHMKOB OCBELICHUS.
Kamepbl. AnautuBhbie TexHonoruu (3D-npuntepsi). [loHsATHE O BHPTYaIbHOM
PEaNBHOCTU U JOTIOJHEHHOW peaIbHOCTH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJTHEI'O
OBLIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJBbTATDI

JInyHOCTHBIE  pE3yAbTaThl  OTPAKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jarommxcs PyKOBOACTBOBAaThCA CHOPMHUPOBAHHON BHYTpPEHHEH MO3ULIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHCHTAlUH, TIO3UTHUBHBIX BHYTPEHHUX
yOeXKJICHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IICHHOCTSAM  POCCHUCKOTO
o0IIIecTBa, pacIIMpPEeHUE KU3HEHHOTO OTbBITAa W OMBITA ACSITEILHOCTH B MPOIIECCe
pealm3alndyd  CpEICTBAaMU  y4yeOHOro TMpeIMeTa OCHOBHBIX  HampaBICHUI
BOCIIUTATEIIBHON JCATEITHHOCTH.

B pesynbraTe w3yueHHs WHPOPMATHKHA HA YPOBHE CpPEIHETO OOIIEero
oOpaszoBaHus y obOyuaromerocss OyayT copMHUpOBaHBI CIEAYIONINE JTUYHOCTHBIC
pe3yabTaTHI:

1) rpaxaaHCKOr0 BOCHHTAHMS:

OCO3HAHHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBa)KCHHE
3aKOHa ©W  TPaBOMOPSIKA,  COONIOJIECHUE  OCHOBONOJATaloIUX  HOPM
MH(GOPMAIIMOHHOTO TpaBa U MH()OPMAITMOHHOW 0€30MaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOATH HUACOJOTUM IKCTPEMHU3Ma, HAIMOHAIM3MA,
KCeHO(OoONH, AUCKPUMHUHAIMU [0 COLHUAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MIPU3HAKAM B BUPTYAJIbHOM MPOCTPAHCTBE;

2) IATPHOTHYECKOTO BOCHHTAHMS:

[IEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACIEIuI0, JocTkKeHussM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HAYCHHS] THPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIECTBa;

3) IyXOBHO-HPABCTBEHHOT0 BOCHHUTAHHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TIOBEJCHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYAIMIO U MIPUHUMATh OCO3HAHHBIE PEIICHMS,
OpUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
cetu MHTepHeT;

4) 3cTeTHYECKOT0 BOCIHUTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHPY, BKJIIOYAas OCTETUKY HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATD PA3TUYHBIC BUIBI UCKYCCTBA, B TOM UHCJIE
OCHOBAaHHOT'O Ha MCIIOJIh30BaHUH HH(POPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uyeckoro BOCHHUTAHUSA:

chopMUPOBAaHHOCTH  3J0pPOBOTO M Oe3omacHoro  oOpas3a  KU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 370pPOBbIO, B TOM HYHCIE 3a CUET



coOmoieHus: TpeOoBaHUM 0€30MaCHON IKCIUTyaTalluu CPEJICTB MH(OPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPY/I0BOT0 BOCHHTAHMSI:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJIOTUYECKOW M COIMAIbHON
HAIPaBIECHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOTHSITH TaKYIO JESTEIbHOCTD;

uHTepec K cdepaM MNpoPecCHOHATBHON JeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHM, MPOrpaMMUPOBAaHMEM W WH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JOCTIDKCHUSAX HAYKHM MH(POPMATHKH M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEplIaTh OCO3HAHHBIM BbIOOp Oyayuield mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0O W C€aMOOOpa30BaHMUIO Ha
NPOTSDKEHNUU BCEH KU3HU;

7) KOJIOTHYECKOTO BOCHHTAHHUS:

OCO3HaHUE TI00AIBHOTO XapaKTepa JKOJIOTHYECKHX MpOOIeM M IMyTed HX
pelieHus, B TOM 4YHCIe C Yy4E€TOM BO3MOXHOCTEH WMH(OPMAaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHHUS:

c(OpPMUPOBAHHOCTh MHPOBO33pPEHUS,, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKH, JIOCTH)KEHUSIM HAyYHO-TEXHHUYECKOTo Iporpecca u
OOIIIECTBEHHOM MPAKTHKH, 32 CUET MOHUMAHUS POJIM MHPOPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLECCOB U MH(POPMAIMOHHBIX TEXHOJOTUH B YCIOBHUSAX
P poBoi TpaHCHOPMAILIUN MHOTHX C(ep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAy4YHOW MAESITEeIbHOCTH, TOTOBHOCTH OCYUIECTBIIATH
INPOEKTHYIO U UCCIIE0BATEIbCKYIO AEATEIbHOCTh MHINBUYAIBHO U B TPYIIIE.

B nporecce noctukeHHs ITMUHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTrpamMMbl
no wuHbopMaTUKEe Yy OOYYalOIIUXCS COBEPIIEHCTBYETCS SMOIMOHAIbHBIN
UHTEJUIEKT, Ipe/oaraionuil chpopMUpOBaHHOCTD:

CaMOpPETYJIMPOBAHUSA, BKIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHE IMPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh AaJaNTUPOBATHCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSAM U MPOSIBISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOIIEH CTpEMIIEHUE K JOCTHKEHHIO IeNId U
ycrexy, ONTHUMH3M, MHUIIMATHUBHOCTh, YMEHHE JEHCTBOBAaTb, HMCXOIS U3 CBOUX
BO3MOKHOCTEH;

SMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYIIECTBICHUHM KOMMYHHKAIMH, CHOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAbHBIX HABBIKOB, BKIIOYAIOMINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIOABMH, 3a00TUTHCA, TPOSABISATH UHTEPEC U pa3peiiaTh KOH(PIUKTHI.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTte wu3yueHus WHPOPMATHKA HA YPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus y oOyuarouierocs OyAayT cGOpPMHpPOBAaHbI METalpEeAMETHBIC
pe3ynbTaThl, OTPAXXCHHBIE B YHHBEPCATBbHBIX YUYEOHBIX JEWUCTBUAX, a UMEHHO —
Mo3HaBaTeNbHBIE YHUBEpCAlIbHBICE Yy4eOHbIE JIEHCTBUS, KOMMYHUKAaTHBHEIC
YHHUBEpCAJIbHbIE y4eOHBbIC JCWCTBUS, PETYIATHBHBIC YHUBEpCadbHbIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESATEIbHOCTb.

ITo3naBaTe/bHbIE YHHBEPCAJIbHBIE yUeOHbIE TeiicTBHS

1) 6a30BbIe JIOTHYECKHE AeHCTBHS:

CaMOCTOSATECILHO  (OPMYJIMPOBATH M aKTyaJIM3upoBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yYCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK WJIM OCHOBAHUS JIJIsi CPAaBHCHUS,
KJaccuuKauu u 0000IICHHS;

OTIPECIISATh NN JACATSIIBHOCTH, 33/1aBaTh MapaMeTPhl U KPUTECPUH HX
JOCTHIKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U IMMPOTHBOPEYHS B PACCMATPHUBACMBIX SBJICHUSX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI C YU4ETOM aHaIM3a WMCIOIIUXCS
MaTepHUAJIbHBIX U HEMaTepUalbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JAESATEIHHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU MOCIEACTBUN EATEIbHOCTH;

KOOPJUHUPOBATH W  BBINOJHATH paboTy B  YCIOBHSX  peaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BHUBATh KPEATHBHOE MBIIIUICHHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE eHCTBHA:

BJIQ/IETh HABbIKAMU Y4EOHO-HUCCIEA0BATENbCKOM M MTPOCKTHON €SI TEIbHOCTH,
HaBBIKAMHU  paspenieHus mpoOjeM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY MOMCKY METOJ/IOB PEIICHUS IPAKTUYECKUX 3a]1a4, IPUMECHECHHIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

OCYIICCTBIISITh PA3JIUYHBIC BHIBI JCATEIBHOCTA IO TMOJIYYCHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAINH, MPEeoOpPa3OBaHUI0 W TNPUMEHEHHIO B PAa3TUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM YHCJE TPHU CO3/IaHUUA Y4YEOHBIX M COIHAIBHBIX
MIPOCKTOB;

dbopMHUpOBaATH HAYYHBIN THIT MBITIUICHHS, BIIAJETh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHITUSIMU U METOJAMU;

CTaBUTh © (HOPMYIUPOBATH COOCTBEHHBIC 3a/Jlayd B 0Opa30BATEIHHOMU
JESTEHPHOCTH U KU3HCHHBIX CUTYAITUSX;



BBISBJISATh TPUYMHHO-CIICACTBCHHBIC CBS3M M aKTyallM3MpOBaTh 3ajaady,
BBIIBUTATh TUIOTE3y €€ pEIICHUs, HAXOIUTh apTyMEHTHl I JO0Ka3aTeIhCTBa
CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPhl K KPUTCPUHU PEIIICHHUS,

aHANMM3UPOBATh TIOJNIYYCHHBIE B XOJE€ PEIICHHWS 3aJadyd  PEe3yJIbTaThI,
KPUTHUYECKU OIICHUBATh WX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIIGHKY HOBBIM CHUTYyalMsIM, OIICHUBAaTh TNPHOOPETEHHBIN OIIBIT,

OCYIICCTBIISITH IeJICHANPABICHHBIN ITOUCK TIEPEHOCA CPEJCTB U CITOCOOOB
NeNcTBUS B MPO(HECCUOHAIBHYIO CPENY;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTHYECKYIO 00J1acTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PAa3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTMHAIBHBIE TIOJIXOJIBI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOIyCKAIONIHEe aJbTCPHATUBHBIC PEIIICHUS.

3) padoTa ¢ mHpopmanueii:

BJIQJICTh HABBIKAMM ITOJTYYEHHUs WH(OPMAIIUU M3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITCJILHO ~ OCYIICCTBJIATH ~ IMOWCK, aHalIW3, CHUCTEMaTH3alldi0 W
MUHTEPIIPETAINI0 HHPOPMAIIUK PA3TUIHBIX BUIOB U ()OPM MPEICTABICHHUS;

CO3/1aBaTh TEKCThI B pa3IUYHBIX (opmarax C y4ETOM Ha3HAYCHHUS
UHPOpMAIIMK W  [EJICBOW  ayIUTOPHH, BBIOMpas ONTUMAaJbHYIO  (GOpMy
NPEICTABIICHUS U BU3YyaIH3aIlHH,

OILICHWBATh JTOCTOBEPHOCTh, JIETUTUMHOCTh WH(pOpMAIUU, €€ COOTBETCTBHE
MPaBOBBIM ¥ MOPAJbHO-3TUYECKHM HOPMaM;

UCTIOJh30BaTh  CpPEICTBa  MHQPOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3AIMOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHWUN HSPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
THTUEHBI, PECYpPCOCOCpPEKCHHS, TMPABOBBIX M  OJTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

BIAJICTh  HABBIKAMU  PACIIO3HABAHWS W 3alIUTHl  HHPOPMAIIHH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIEe 1eHCTBUS

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEX chepax KU3HU;

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHs, MOHWUMATh 3HAYCHUE
COLMAJIbHBIX 3HAKOB, pacCIiO3HAaBATh IIPCAIIOCBLIKH KOH(I)J'II/IKTHBIX CI/ITyaHI/Iﬁ nu
CMATYATh KOH(l)J'II/IKTBI;

BJIQJICTh  PA3JWYHBIMM  CIIOCOOAMH  OOIEHMS W B3aWMMOJCHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOHQJIUKTHBIE CUTYAINH;



Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) COBMeCTHAasl /IeSITeJIbHOCTD:

IIOHUMAaTh U HCIOJIB30BaTh MPEUMYILIECTBA KOMAHAHON U WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 WICHA KOJUIEKTHBA;

IIPUHUMATh  L€Id  COBMECTHOM  JEATEIBbHOCTH, OpPraHUu30BbIBATH U
KOOPAMHUPOBATH JEUCTBUA II0 UX IOCTU)KCHHUIO: COCTABIATH IUJIAaH JIEMCTBUH,
pacupenensaTh poiv € Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHMKAa KOMaHIbl B
oO1Iui pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHUBAaTh MWJAEU C NO3UIMU HOBH3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYaIUSX, MPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepcaJIbHbIe YueOHbIe 1eiicTBUS

1) camoopraHu3amms:

CaMOCTOSITEJIbHO OCYLIECTBISATh MO3HABATEIBbHYIO JEATEIIBHOCTD, BBISBIISITH
npoOJieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEATEIbHOCTU U JKU3HEHHBIX CUTYAIUX;

CaMOCTOSATENIbHO COCTABJISITHh IUIAH PEIICHHs TpoOieMbl C  y4€ToM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATh PaMKU y4eOHOTO MpeAMETa Ha OCHOBE JUYHBIX MPEANOYTECHUH;

JIenaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pELLIECHHE;

OIICHUBATH MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHPOBAHUIO U TPOSIBICHHUIO IIHPOKON SPYIUIUH B
pa3HbIX 00JIaCTAX 3HAHWM, IOCTOSHHO TIOBBINIATh CBOW 00pa3oBaTENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh  HABBHIKAMH  TIO3HABATENBbHON  pediekcnn Kak  OCO3HAHUSA
COBEpIIAEMBbIX I€UCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U



OCHOBaHUM, HCIOJIb30BaTh MPUEMBI peIeKCHM Il OLUEHKU CUTYyaluH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHHKEHUIO;

IIPUHUMATh MOTHMBBI M AapryMEHTHl JPYTMX IIPU AaHAIM3€ pe3yJbTaTOB
NEATEITbHOCTH.

3) npuHATHS ceds U IPYTUX:

OPUHUMATH c€0s1, TOHUMAsi CBOU HEJAOCTATKHU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEeHTBHl JAPYIMX INPH aHAJINA3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TO3UIMU JIPYTOT0 YeJIOBEKA.

NPEAMETHBIE PE3YJIBTATHBI

B mnponecce u3ydenust kypca uHpopmaTuku yriayonaéHHoro ypoBHs 6 10
Knacce oOyyaromuMucs OyayT JOCTUTHYTHI — CIEAYIOIIHUE  MPEIMETHBIC
PE3YNIbTATHI:

BJIQ/ICHHE TPEJCTABICHUAMH O PO MHGOpPMAIMM U CBSI3aHHBIX C HEH
IPOIIECCOB B MPHUPOJE, TEXHUKE U OOIIECTBE, MOHATHUSAMU «UHGOPMALIH,
«MHQOPMALIMOHHBIM  TPOLIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMBI,
«cucteMHbI 3P dekT», «MHPOPMAIIMOHHASI CHUCTEMay», «CHCTEMa YIPABICHU;

BJIaJICHHE METOJaMu IMOouCka HHpopMauuu B cetd HWHTepHET, ymeHHe
KPUTHUYECKHU OLIEHUBATh HH(POPMAIUIO, TOTYyYeHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JIaHHbIE, MPHUBOJIUTH TMPUMEPHI
UCTOYHUKOB HMX TIOJIYYCHUS W  HAMpaBiCHUS  UCIOJIb30BAHUS, yMCEHHE
KJaccu(UIUPOBATh OCHOBHBIE 3a7a4yd aHajiu3a JJaHHBIX (IPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepu3alus, aHaJIn3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a7]a4 aHAIU3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYHCTKAa M OIIEHKa KadecTBa JaHHBIX, BHIOOP W/WIM TOCTPOCHHE MOJEIH,
npeoOpa3oBaHUE TaHHBIX, BU3yalu3alus JAHHBIX, HHTEPIPETalus Pe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPHUHLHUIIOB YCTPOHCTBA U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHACHIIMNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHif;

BJIaJICHUE HaBBIKAMHM paOOTHl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMU TNPOrpaMMHOro oOecreueHus JUisl pelleHus ydeOHbIX 3aJad 1o
BBIOPaHHOM CIICIUATN3aINNT;

HaJIM4YUe MPEJCTaBICHUI O KOMIIBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHIIMIIAX OPTAHU3AINU U (PYHKINOHUPOBAHHS KOMITBIOTEPHBIX
cerei, 00 OOMMX NPUHUHUIAX Pa3padOTKM U (DYHKIHUOHUPOBAHUSI HHTEPHET-
MIPUJIOKEHN;



MOHUMAaHUE yrpo3 HMHPOPMALMOHHON OE€30MaCHOCTH,  HUCIOJIb30BAHUE
METOJIOB M CPEACTB MNPOTUBOAECUCTBUS H3TUM yrpo3aM, COONIOJACHHE Mep
0e30MacHOCTH, MPEIOTBPAILAIOIINX HE3AKOHHOE PaclpOCTPaHEHHUE NEPCOHATIBHBIX
JaHHBIX, COOJIIO/IEHNE TPEOOBAHUI TEXHUKH O€30MACHOCTU U TMUTUEHBI MpU paboTe
C KOMIbIOTEPAMH U APYTUMU KOMIIOHEHTaMU LU(PPOBOrO OKPYXKEHUS, TOHUMAaHHE
MIPaBOBBIX OCHOB HCIOJIb30BaHUSI KOMIIBIOTEPHBIX IMporpamm, 0a3 JaHHBIX U
pabotsl B cetn IHTEpHET;

NOHMMAaHUE OCHOBHBIX MPHUHIMIOB JUCKPETH3AIMH Pa3IHMYHBIX BHUIOB
uHpopMalK, YyMEHUE OIpeaeyiaTb HH(POPMAILMOHHBIA O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 33aJaHHBIX MapaMmeTpax AUCKPETU3ALIUH,
YMEHHE OMNpEeNesTh CPEAHIOI0 CKOPOCTh IMEpeAauyd JIaHHbIX, OLIEHUBATH
U3MEHEHHE BpPEMEHHU Iepefayd Npu HM3MEHEHUH HH(OpManuoHHOTO 00BbEMA
JAHHBIX U XapaKTePUCTUK KaHala CBS3U;

yYMEHHE UCIOJIb30BaTh MPHU PEIICHUH 3a]lad CBOMCTBA MO3UIIMOHHOW 3aluch
qucell, AITOPUTMA MMOCTPOEHUS 3aITUCH YUCIa B MO3UIIMOHHON CUCTEME CUUCIICHHUS
C 3aJJaHHBIM OCHOBaHHEM M MOCTPOCHHUS YHUCIA MO CTPOKE, COAEprKalleil 3amuch
ATOrO0 YHWCIa B MO3UIIMOHHOW CHUCTEME CYHUCIICHHS C 3aJaHHbIM OCHOBAaHHEM,
YMEHHE BBINOJHATh apu(PMeTHUecKue ornepaludd B TO3UIMOHHBIX CHCTEMax
CUHCJICHMUS,;

YMEHHE BBINOJHATh NpeoOpa3oBaHUs JIOTMUECKUX BBIPAKEHUHN, HCHOIb3Ys
3aKOHbl ~aiareOpbl JIOTUKM, YMEHHE CTPOUTb JIOTUYECKOE BBIPAXKEHHE B
JIU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (popMax IO 3aJaHHOW Tabiuie
UCTUHHOCTH, HUCCIIEJIOBaTh 00JacTh HCTUHHOCTH BBICKA3bIBaHUS, COJIEPIKAILIETO
IepeMEHHbBIE, PEeIIaTh HECJIOXKHbIE JIOTUUYECKHE YPAaBHEHUS U CUCTEMbl YpaBHEHMUIA;

MOHUMaHWE O0a30BBIX aJITOPUTMOB OOpAOOTKM YHCIOBOM M TEKCTOBOMU
UHpOpMaIMK (3alKMCh YKCEN B MO3UIMOHHON CUCTEME CUUCIICHHUS, HAaXOXIACHUE
BCEX MPOCTHIX YHCEN B 3aJJaHHOM JiHara3oHe, 00paboTKka MHOTOpa3psIIHbIX LETbIX
YHCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), JITOPUTMOB MIOUCKA U COPTUPOBKH,
YMEHHUE OIpPENENATh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX aIrOpUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCuUBa, COPTHPOBKA MAacCuBa, IepeOOpHBIE
QJITOPUTMBI, IBOMYHBIN MOMCK) U MPUBOAUTH HMPUMEPHl HECKOJIBKHUX aJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJHOW 3a/1a4u;

BJIQJICHUE YHUBEPCAJIBHBIM SI3bIKOM MPOTrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHHsSMH O 0a30BbIX THIAX JJaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MHCIIOJb30BATh OCHOBHBIE  YIPABJISAIOLINE
KOHCTPYKIIMH, YMEHHE OCYLIECTBISATh AaHAIW3 NPEUIOKEHHONH MPOrpaMMBbI:
OTIpEeNENATh Pe3yabTaThl pabOTHl MPOrpaMMBbl NIPU 33JaHHBIX MCXOJHBIX JTaHHBIX,
OTIPENIETATh, MIPH KAaKUX UCXOJHBIX TAaHHBIX BO3MOKHO MOJTYUYCHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABIATH JaHHbIE, KOTOPbIE MOTYT NPUBECTU K OLIMOKE B padoTe
MpOrpaMmsl, (HOPMYIUPOBATH NPEIIOKEHUS 110 YIAYUIIEHUIO IPOrPAMMHOTr0 KO/Aa;

YMEHHE CO3/1aBaTb CTPYKTYpUPOBAHHbIE TEKCTOBBIE JOKYMEHTBHl U
J€MOHCTPALlMOHHBIE MATEPUAIIBI C UCIIOIH30BAHUEM BO3ZMOKHOCTEN COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCIIONb30BaATh AJIEKTPOHHBIE TAOIUIBI ISl aHANM3a, TPEICTaBICHUs
u  o0pabOTKM  JaHHBIX  (BKJIOYAs  BBIYMCIEHUE  CYMMBI, CpeaHEro
apu(pMeTH4YecKoro, HauMOOJBIIET0 W HAUMEHbBIIET0 3HAYEHUH,  pEeIlIeHUE
YpaBHEHMM, BBIOOp ONTHUMAIBHOTO PpEIIEHUs, MOAOOp JUHUU TPEHJIA, PEIIEeHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenuss kypca uHpopmaTuku yriayO0iaéHHoro ypoBHa 6 11
Knacce oOyyarolmuMucs OyayT JOCTUTHYTHI — CIEAYIOIIHUE  MpPEeIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEPAaBHOMEpHBIE KObI, JIOIMYCKAIOIUE OIHO3HAYHOE
JIEKOANpOBaHUE cooOIIeHuN (MpedUKCHBIE KOJbl), HMCIOJB30BaTh MNPOCTEHIINe
KOJbl, KOTOPBIE TTO3BOJISIIOT OOHAPYKUBATh U UCTIPABISATH OIIMOKU MPH Ieperaye
JAHHBIX, CTPOUTH KOJI, 00ECIEeUMBAIOIINN HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPU HU3BECTHOM YAaCTOTE CHMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CHKATHUS TAHHBIX;

yMEHHE peliaTh arOpUTMUYECKHE 3a7aud, CBA3aHHBIE C aHAIM30M TpadoB
(3amauM  MOCTPOEHHs ONTUMAJIBHOTO TYTH MEXAYy BepuimHamMu  Tpada,
ONpEJeNIeHUs] ~ KOJMYEeCTBAa  Pa3NMYHBIX  MOyTed  MeXAy  BEepIIMHAMU
OpPUEHTUPOBAHHOTO AIMKINYECKOro Tpada), yMeHHe MCIOJIb30BaTh JEPEBbS MpU
aHanmM3e ¥ TOCTPOGHUU KOJAOB M JUIsl TpPEACTaBICHHUS  apuMeTHUecKuX
BBIP@KEHUH, TIPU PEIICHUH 3a]1a4y MOUCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JJaHHOMY QJTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHILIIHYIO
CTPaTETUI0 UTPHL;

yMEeHHE pa3padaThiBaTh U pPEATU30BBIBATH B BHUJE MNpPOrpaMM Oa30BbIC
aIrOPUTMBbI, YMEHUE KCIOJIb30BAaTh B MPOrpaMMax JaHHBIE PA3JIMYHBIX THUIIOB C
y4€TOM OrpaHUYEHUN Ha AHANa30H UX BO3MOXXHBIX 3HAYECHHM, MPUMEHSTH IMpU
pEeUIeHNH 3a/1a4 CTPYKTYpPhI JaHHBIX (CIUCKH, CIIOBAPU, CTEKHU, OUYEPEIU, IEPEBbH),
WCIIOJIb30BaTh 0a30Bble OMEpalMi CO CTPYKTypaMu JaHHBIX, TPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIC MOJMPOrPAMMBI JJIsi 00PaOOTKH YMCIIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NpPHU pa3pabOTKe OporpamMm OUOIHOTEKH
MOATPOTPaMM, 3HATh (DYHKIIMOHANBHBIE BO3MOXHOCTH WHCTPYMEHTAJIBHBIX
CPEIICTB Cpebl pa3pabOTKH, YMEHHE HCTOIB30BaTh CPECTBA OTIIAKH MPOTPAMM B
cpeze IporpaMMUPOBAHUSI, YMEHUE IOKYMEHTUPOBATh IPOTPaAMMBbI;

YMEHHE CO3/1aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMU CBEJICHMSIMH O 0aszax JaHHBIX, HX CTPYKTYpE,
CpeACTBaxX co3JaHusi W paboOThl C HHUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensanroHHbIe) 0a3bl TaHHBIX (COCTABIATH 3aMpPOChl B 0a3ax MaHHBIX, BHIOIHATH
COPTUPOBKY M TOHUCK 3amucedl B 0a3e NaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX ) U CIIPABOYHBIEC CUCTEMBI;

YMEHHUE HCIOJb30BaTh KOMIBIOTEPHO-MaTeMaTUUECKUE MOJCIH JIJI aHAJIn3a
00BEKTOB W MpOIECcCOoB: (OPMYJIUPOBATH I€db MOJICIUPOBAHUS, BBINOIHATH
aHaJIu3 pe3yJbTaTOB, TMOJYYCHHBIX B XOJ€ MOJEIUPOBAHUS, OIICHUBATH
COOTBETCTBHUE MOJICIM MOJCIUPYEMOMY OOBEKTY WJIM MPOIECCY, MPEIACTABIAThH
pe3yabTaThl MOACIUPOBAHUS B HATJISIIHOM BUJIE;

YMEHUE OpraHu30BBIBaTh JIMYHOE WH(POPMAIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB LUQPPOBBIX TEXHOJOTHUM, TOHUMAHHE
BO3MOXKHOCTEH ITM(POBBIX CEPBUCOB T'OCYJAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MMOHUMAHHUE OCHOBHBIX MPUHITUIIOB PabOTHI, BOBMOXKHOCTEH W OTpaHUUYCHUS
MPUMEHEHHS] TeXHOJOTUH MCKYCCTBEHHOT'O MHTEIJIEKTa B PA3UYHBIX 00JIacTsX,
HaJU4Me TMPEJCTABICHUNH O Kpyre pelaeMbiXx 3aad MAaIIuHHOTO O0Yy4YeHUs
(pacmo3HaBaHus, KiacCU(PUKAIIMU U MPOTHO3UPOBAHUS) HAJMYUE TPEIACTaBICHUN
00  HCMONB30BaHUM  HMHPOPMALMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccroHaIbHBIX cepax.
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INOYPOYHOE IINITAHUPOBAHUE
10 KVIACC

Ne

w/n Tema ypoka

TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI IPH padOTe ¢ KOMITBIOTEPAMHU U
JPYTUMHU KOMIIOHEHTaMH [UGPOBOTO
OKPYXEHUS

[IpuHIMIB pabOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C MOMOUIBIO IIUH.
KonTpoJsuiepsl BHEIIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBIITOJHEHUE IPOTPAMMBI
IIPOLIECCOPOM

OneparuBHas, NOCTOSIHHAS U
JoJroppemMeHHas namsats. Konrposuiepst
BHEIIHUX yCTpoUCTB. [Ipsimoint noctyn
aMsATU

COBpeMeHHHC KOMIIBIOTCPHBLIC
TCXHOJIOI'MH

[Iporpammuoe obecrieueHue
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucreMHOE TPOrpaMMHOE 0OecIIeueHHE.
OmnepamoHHBIE CUCTEMBI

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara

HU3YyYCHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

19

20

21

Yrunutel. JlpaiBepbl yCTPOUCTB.
[TapamiensHOE IPOTPaMMHUPOBAHUE
WNHcTannsamus u JeMHCTaIUTAIM
MPOTPaMMHOTO 00eCTIeUeHHUs
@aiisioBbie cucTembl. [IpuHUIATIBI
pa3MenieHusl ¥ UMEHOBaHUs (ailiioB B
noJyiroBpemeHHo mamsity. [llaGnons! s
OMMCaHus rpynn ¢ailyioB
3akoHoaTtenscTBO Poccuiickoi
®denepanyu B 06J1aCTH MPOTPAMMHOTO
oOecrieueHns U JaHHBIX

[IpuHIUIIBI TOCTPOSHUS U anmapaTHbIC
KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CeTteBbl€ MPOTOKOJIBI

Cetb UHTEpHET

Pa3znenenue IP-cetn Ha moaceTH ¢
MTOMOIIIBIO MacOK TOJIceTel

CeTeBoe aIMUHHCTPUPOBAHUE

Bunpl gestensHoCcTH B cetu IHTEpHET.
Cepsucsl Matepueta. 'ocynapcTBeHHBIE
AJIEKTPOHHBIC CEPBHUCHI U YCIYTH
NudopmanronHas 6€301macHOCTh

BpenonocHsle mporpaMmHoe oOecrieueHue
U METO/1bl OOpBOBI C HUM

[IpakTnyeckas paboTta o Teme

" AHTUBHPYCHBIE TPOIPAMMBI"
Opranuzanus JM4HOTO apXHUBa
uHpopmanuu. PezepBHoE KOMMPOBaHUE.



22

23

24

25

26

27

28

29

30

31
32

[TaposibHas 3amura apxusa
IudpoBanre TaHHBIX

Anroputm mugpoBanus RSA.
Creranorpadus

[IpakTuyeckas pabora 1o Teme
"[llndppoBanue naHHbIX"

Nudopmanws, 1aHHBIC ¥ 3HAHHSL.
WNHubopmanmoHHbIe MPOIIECCHl B TPUPO/IE,
TEXHHUKE U 00IIEeCTBE

HenpepbIBHBIC U TUCKPETHBIC BETMYUHBI U
curHaibl. HeoO0XoMMOCTh TUCKpETH3aNN
nH(bOopMannH, TpeTHa3HAYCHHOH JIIs
XpaHeHHUsI, TIepeaadn u 00pabOTKHU B
U(POBBIX CUCTEMAX

JIBonuHoe koaupoBaHue. PaBHoMepHbIE U
HEepaBHOMEpHBIE KOIbl. JleKoaupoBaHue
COOOIIEHUH, 3aIIMCAHHBIX C IIOMOIILIO
HEpPaBHOMEPHBIX KOJIOB

Ycnosue @ano. [TocTpoeHue oqHO3HAYHO
JIEKOIUPYEMBIX KOJIOB C TOMOIIBIO IepEBa.
I'pad An. A. MapkoBa

EnuHuib n3MepeHus KoJn4ecTBa
nHpopManuu. AnhaBUTHBINA MOIXOT K
OIICHKE KoJIn4YecTBa HHGOpMaIuu
CHUCTEMBI CUHCIICHHS

[lepeBon uricen U3 OJTHOM CUCTEMBI
CUHCTICHHS B JPYTYIO

I[BOI/IHHEUI, BOCbMCpHUYHAA U



33

34

35

36

37
38
39

40

41

42

43

IMeCTHAAUATCpHUIHAA CUCTCMbI CHHUCJICHUS,
CBs3b MCK/Y HUMU

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
IMEeCTHAAUATCPpHUIHAA CUCTCMbI CHUCIICHH,
CBs3b MCXKY HUMU

I[BOI/ILIHafl, BOCbMCpHUYHAA U
meCTHaAUaTCpuIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKY HUMU

ApudmMernueckue oneparuu B
MTO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUHCJICHHS

JIBOMYHO-JIeCATUYHASL CUCTEMA CUUCIICHUS
KoaupoBanue TekcToB

PactpoBoe kommpoBanue n300pakeHui
[IpakTnueckas pabora 1o Teme

" Tuckperuzarus rpaguaecKoi
nHpopmarun"

LIBeToBbie Mosieu. BekropHoe
koaupoBanue. @opmarsl (aiinos.
Tpéxmepnas rpaduka. OpakranpHas
rpadguka

Konuposanue 3Byka. Ouenka
MH(OPMAITMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MIPH 33JJaHHBIX YaCTOTE
JUCKPETU3ALNH U Pa3psAHOCTH
KOJIMPOBAHUSA

[IpakTudeckas paboTa o Teme



44

45

46

47

48

49

50

o1

52

53

54

"JluckpeTusanus 3ByKoBoi nnpopmanun"
OCHOBBI anreOpsI JIOTUKU

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

Jlornueckue BoIpakeHus. Jlornueckue
TOKJECTBA. JJ0Ka3aTeNnbCTBO JJIOTHYECKUX
TOKJIECTB C TOMOIIbIO TAOIHI] UCTUHHOCTH

[IpakTnueckas padbora 1o Teme
«[TocTpoenue u ananu3 TadIMIL
WCTUHHOCTH B TaOJIMYHOM IPOIIECCOPEN

Jlornueckue omepaiyy U OTepaIuy HaJl
MHOKECTBaMU

Jlornueckue onepamyy 1 Oreparuy HaJl
MHOKECTBaMU

3aKoHBI aNTreOphl JOTUKH. DKBUBAJICHTHBIC
peoOpa30BaHUsI JOTUUECKUX BbIpaKEHUI

Jloruyeckuie ypaBHEHUS U CUCTEMBI
ypaBHEHUH

Jlornueckune (GyHKIUH. 3aBUCUMOCTH
KOJIM4YECTBAa BO3MOKHBIX JIOTHUECKUX
(GYHKIHHI OT KOTUYEeCTBA apTyMEHTOB.
[TonHbIE CUCTEMBI JIOTHUECKUX (QYHKITUI
Kanonundeckue Gpopmbl TOTHUECKUX
BbIpakeHuil. CoBepIICHHbIE
JTU3bIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpPMaJbHbIE (OPMBI, AITOPUTMBI UX
MOCTPOCHHUS TIO Ta0JINUIIe HCTUHHOCTH
Jloruueckue 37€MEHTHI B COCTaBE



55

56

57

58

59

60

61

62

63

64

KOMIIbIOTEpa

Tpurrep. Cymmarop. MHoTOpa3psiaHblii
CyMMarop

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAKEHUS I10 JIOTUYECKOU CXeme

MuKpoCXeMbl U TEXHOJIOTHS X
MIPOU3BO/ICTBA

[IpencraBneHue MENBIX YUCET B TAMSATH
KommbioTepa. OTpaHUYEHHOCTH AWana3oHa
YUCEJN MPU OTPAHUUYEHUN KOJTMYECTBA
paspsanos. [lepenosHenne pa3psaHOi
CETKH

be33HakoBbIE U 3HAKOBBIE JaHHBIE.
3HaKOBBIN OHT. /[BOMYHBIH
JOTIOTHUTEIBHBINA KO/ OTPULIATEIbHBIX
qucel

[To6uTOBBIE JIOTUYECKUE OTIEPAIUH.
Jlornueckwuii, apuMeTHIECKHI 1
LUUKINYECKUI CABUTH

[[IudpoBanue C MOMOIIBIO TOOUTOBOM
onepanuu «uckiroyaromiee MIN»
[IpencraBienue u XxpaHeHHE B TAMSITH
KOMIIbIOTEpA BEUIECTBEHHBIX YUCEI
BrinonHeHue onepanuii ¢ BeeCTBEHHBIMU
YHClIaMU, HAKOTIJIEHUE OIHUOOK MPH
BBIYUCIICHUSAX

[IpakTuueckas pabota mo reme «3yuenue
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66

67

68

69

70
71
72
73
74

75

76

77

78

nmopaspaaHoro MallinHHOIO NpCACTaBJICHUA

LIEJIBIX U BEUIECTBEHHBIX YU CEID)
AHanu3 anropuTMoB

Oransl pelieHns 3a1a4 Ha KOMIIBIOTEPE.
HNHcTpyMeHTaNIBHBIE CPEACTBA!
TPAHCIATOP, OTIIATUUK, TPODUITHUPOBIINK

Cpena nporpammupoBanus. Komnumsius
Y UHTEPIPETALHS TPOTPAMM.

Bupryansnsie Mamnabl. UHTErpripOBaHHAs

cpena pa3paboTKu
Mertoas! OTIIaKH TPOTPAMM

TuIBI IEPEeMEHHBIX B SI3BIKE
MIPOrPaMMHUPOBAHUS

O06paboTKa MENTbIX YHCeIT

O06paboTKa BEIIeCTBEHHBIX YHCET
Ciny4aliHble U IICEBIOCTyYalHbIC YKCIIa
Bernenus. CioxxHble yCIOBUS

Hukiel ¢ ycaoBuem

[uKibpl IO IEPEMEHHOM.
B3anmo3aMeHseMOoCTh pa3IMuHbIX BUIOB
LUKIIOB

O06paboTKa HaTypalbHbIX YUCEN C
UCIOJIb30BAHUEM IIUKIIOB

HaxoxxnaeHue Bcex MMPOCTBIX YUCECII B
3aJaHHOM JHaIla30HC HpaKTI/I‘{CCKaH

pa60Ta o TeMme «Pelenye 3agay METO10M

nepedopa»

I/IHBapI/IaHT OHUKIa

R N

0.5
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80

81

82

83
84

85

86

87

88

89

90

91

92

JlokyMeHTUpOBaHUE POTPaAMM
O0paboTKa JaHHBIX, XPAHSILIUXCS B
daitmax

Pa36uenue 3a1aun Ha o3a/1a4u
Wcnonb3oBanue ctanaapTHONW OMONMOTEKN
s3bIKa MporpamMmupoBanus. [loakmoyenne
OMOIMOTEK MOANPOTrpaMM CTOPOHHUX
IIPOU3BOIUTENEN

[Toanporpammsl (rpoueaypsl 1 QyHKIIUHN)
[Toanporpammsl (rpoueayps! U QyHKITUHN)
[IpakTnueckas paborta o reme
"PazpaboTtka noamporpamm”

Pexypcusi. PexkypcruBHBIE 0OBEKTHI
(bpaxTansl). PekypcuBHBIE IPOTIEAYPHI
¢byuknun. Mcnonps3zoBanue creka ass
OpraHM3alluy PEKYpPCUBHBIX BEI30BOB
[IpakTuueckas paborta o Teme
"PexypcuBHBIE OAIIPOrpamMmbl"”

Moy/IbHBIN TPUHLIMI TOCTPOCHUS
MporpaMm

UucneHHble METO b
[IpakTnueckas pabora 1o Teme
«HucneHHoe pelieHre ypaBHeHUN»
Hcnonp30BaHne JUCKPETU3ALNH B
BBIYMCIIUTENBHBIX 3a7a4ax

[IpakTuyeckas paborta 1o Teme
«[TpubnmxEHHOE BEIYUCIECHHE ATTHH
KPHUBBIX U TUIOMIAAeH GUryp»
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[Ipaktuyeckas pabora no Teme «Ilonck
MakcuMyMma (MUHUMYyMa) (pyHKIIHH
O06paboTKa CUMBOJIBHBIX JIAHHBIX.
ANTOpUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJMYECTBA MOSBICHUN
CHUMBOJIa B CTPOKE

AnropuTMBI 00pabOTKH CHMBOJIBHBIX

CTPOK: pa30MEHUE CTPOKHU Ha CJI0BA 10
poOeIbHBIM CUMBOJIaM

ANropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: TTIOWCK TIOJICTPOKH BHYTPH JTAHHOM
CTPOKH; 3aM€HA HAJACHHOM MOJICTPOKH Ha
APYTYIO CTPOKY

[IpakTrueckas pabora mmo Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GbyHKIMIA cTaHIapTHON OMOTHOTEKH s3bIKA
nporpaMMupoBaHus"

I'enepanus ciioB B 3ajanHOM ayipaBUTe
MaccuBHBI 1 ITOCIEI0BATEILHOCTH YHCEII.
[IpakTrueckas paboTa o Teme
"3amoiHeHe MaccuBa"

O06001mEHHBIE XapaKTEPUCTHKHA MacCHBa
JIMHEWHBIN MOUCK 3aJaHHOrO 3HAYCHUS B
MaccuBe. [IpakTudeckas paboTa Mo Teme
"JInHeTHBIA NOUCK 3aJJaHHOTO 3HAYEHUS B
maccuBe"

[Ipaktuyeckas pabora o teme "[louck
MHHHMAJIBHOTO (MaKCUMAJILHOTO)

0.5

0.5
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115

3JIEMEHTA B YMCIOBOM MaccuBe"
CopTupoBKa 0THOMEPHOTO MacCHBA.
[IpocTbie METOBI COPTUPOBKH.
[IpakTnueckas padora no teme "llpocTsie
METO/1bl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beictpast
COPTUPOBKA MaccuBa (aJIrOPUTM

QuickSort). ITpakTrueckas padboTa 1Mo Teme

"BeicTpas copTupoBka MaccuBa'

JIBOMYHBII OUCK B OTCOPTUPOBAHHOM
MaccuBe. [Ipaktuueckas pabora o teme
" IBOMYHBIN MOUCK"

JIBymMepHBIE MacCHUBBI (MaTPHIIBI)
AnTopuTMBI 00pabOTKH MaTPHIL
Pemenue 3aau aHanm3a 1aHHBIX
CpencTBa TEKCTOBOTO MpoIieccopa
KommbrotepHas BEpCTKa TEKCTa
[IpakTruueckas padota no teme "Bépctka
JOKYMEHTOB C MaTeMaTHYECKUMHU
dbopmynamu"

WNHcTpyMeHTBI pelieH3upOBaHUs

[IpakTuyeckas paboTta o Teme
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

O6naunsle cepBuchl. KomnekTuBHas
pabota ¢ noxkymeHtamu. Ilpaktudeckas
paboTa no teme "KomnexktuBHas padota ¢
JNoKyMeHTamu'"

Amnanu3 naHHbIX. bonbmime naHHble

Y

0.5

0.5

0.5

0.5
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124
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126
127

MammaHO€e 00y4ueHue

AHanmM3 JaHHBIX C TIOMOUIBIO AIEKTPOHHBIX
TabIUIL

[IpakTnueckas padota no reme "AHnanus
JAHHBIX C TOMOIIBIO AIEKTPOHHBIX
prldivig

[TocTpoenue rpagukoB GyHKIUH.
[IpakTnueckas pabora o Teme
"HarnsgHoe mpeacTaBiieHre pe3yibTaToB
CTaTHUCTUYECKOI 00pabOTKH TaHHBIX B
BHJIE IMarpaMM CPEJICTBAMU pPeaKTopa
ANEKTPOHHBIX TAOIHIT"

Jlunuu tpenpa. [Ipaktudeckas paboTa mmo
teme "[logOop nmuHUM TpeHaa,
MpOrHo3upoBaHue"

[Ton6op mapamerpa. [IpakTrdeckas pabota
1o TeMe "UHCIIEHHOE pellieHHe YpaBHEHUH
C TIOMOIIBIO Mo00pa mapamerpa'
OnTuMu3anus Kak MoMCcK HAUITYYIlIero
pElIeHUs B 3aJaHHBIX YCIOBUSX.
[IpakTnueckas pabota no teme "Pemienue
3a/1a4 ONTUMHU3ALUH C IOMOIIBIO
ANIEKTPOHHBIX TAOIHIT"

PesepBHOE Bpems

PesepBHOE Bpems

PesepBHOE Bpems

PesepBHOE Bpems

PesepBHOE Bpems

N e e

0.5

0.5

0.5

0.5
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OBUIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOe Bpems
PesepBHOE Bpems
PesepBHOe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems

PesepBHOE Bpems

[TPOI'PAMME

N = T o T = T o T Y S Ty SN
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11 KJIACC

Ne

w/n Tema ypoka

KonunuectBo nndopmannu
AJITOPUTMBI CKaTHSI JAHHBIX
3 Anroputm Xaddmana

[IpakTnueckas pabora o teme "Cixxatue

4 JaHHBIX C ITIOMOIIBIO aJIrTOPUTMa
Xappmana"
5 Anroput™m LZW

A.]'Il"OpPITMBI CXKaTus TJaHHBIX C ITOTCPIMU.

[IpakTrueckas padota o teme "Cxarue

JTaHHBIX ¢ ToTepsimMu (anroput™mel JPEG,
MP3)"

CkopocTh niepeiauu JaHHBIX
[TomexoycToHYUBBIEC KOJIbI

[IpakTrueckas paboTa o Teme
"[TomexoycroiiuuBbIe KOIbI"

Cuctembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumo/ieiictBue. CucteMHsbIil 2P QexT.

10 .
VYnpasieHne Kak HHPOPMALMOHHBIN

nporecc. ObpatHas CBsI3b
11 Mogenu u MoAeTUpPOBaHUE
12 I'pader

13 Pemenue 3ana4 ¢ momomnibio rpados

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

0.5

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl
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19

20

21
22

23

24
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26

27

HepeBbs

OCHOBBI TEOPUH UTD

[Ipaktuyeckas pabdora o teme "[louck
BBIMTPBIIIHONM CTPATETUH B UTPE C TTOJTHOU
nHpopmanuein"”

CpencTBa HCKYCCTBEHHOTO HHTEIUICKTA
[IpakTnueckas padota o reme "Cpencraa
HCKYCCTBEHHOT'O MHTEJIJIeKTa"

dopmanuzaiys MOHATUS AITOPUTMA.
Mammuna TeropuHra kak yHuBepcanbHas
MoJienb Beruucienuil. Te3uc Yépua—
TrroprHra

[IpakTrueckas pabora o Teme
"CocraBiieHUE MPOCTON MPOrpaMMBbl TS
MamuHbl Trropunra"

Mamuna [locra

Hopmanshsie anropudmer MapkoBa
ANTOpUTMHUYECKH HEpa3pelIuMble 3a1a4u.
3anaya ocraHoBa. HeBO3MOXXHOCTH
ABTOMATUYECKOU OTIIAKN TIPOrPaAMM
CnoXHOCTb BBIYMCICHUIN

[Touck npocThIX YKCell B 3aJAHHOM
JMara3oHe ¢ MOMOIIBIO aITOpPUTMa
«pemeto JparocheHar

[IpakTrnyeckas padora o teme "[louck
MPOCTHIX YUCEIN B 33IaHHOM Jana3zoHe"
MHoropa3psi/iHble LIeNble YUCIIa, 3aJa41
JUIMHHOM apu(MeTuKu
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30

31

32

33

34

35

36
37

[IpakTuyeckas paboTta o Teme
"Peanuzanusi BBIYUCICHUH C
MHOTOPA3pPsIIHBIMU YCIaMu"
CrnoBapu (accoruaTUBHBIE MAaCCHBHI,
0TOOpaxeHus ). XAII-TaOIUIIBL.
[TocTpoenue anpaBUTHO-4ACTOTHOTO
cIIoBaps JUIA 3aJaHHOTO TEKCTa
[IpakTnueckas pabora o Teme
"[loctpoenue andaBUTHO-4ACTOTHOTO
CI0Baps JAJIsl 3aJTaHHOTO TeKcTa'
AHanmM3 TEeKCTa Ha €CTECTBEHHOM SI3BIKE.
Brienenue mocinenoBaTebHOCTEH 110
mabsony. PerynspHbie BbIpayKeHUSI.
YacToTHBIN aHATU3

[IpakTrueckas padota o reme "AHanu3
TEKCTa HAa €CTECTBEHHOM S3hIKe"

Creku. AHanu3 NpaBMIBHOCTH CKOOOYHOTO
BBIPAXKEHUS

Brruncnenue apupmMernyeckoro
BBIPAYKEHUS, 3aIMMUCAHHOTO B IOCT(UKCHOMN
dhopme

[IpakTnueckas paborta o Teme
"Beruncienue apuMeTHIECKOTO
BBIPAKEHUS, 3aMMCAHHOTO B IOCT(UKCHOMN
dbopme"

Ouepenu. Mcnons3oBanue ouepeau s
BPEMEHHOTO XPaHEHUS JTaHHBIX

[IpakTuyeckas paboTta 1o Teme
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44

45
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"Ucnonp3oBanue ouepean”

[epesbs. Peannzanus nepesa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. J{BonuHBIE
(bunapnsie) nepesbst. [locTpoeHue nepesa
JUTSl 33JAHHOTO apu(METHIECKOTO
BBIPAKCHHUA

[IpakTnueckas paboTa o Teme
"Ucnonp30BaHue AEPEBHEB IS
BBIUMCIICHUS apu(PMETHIECKUX
BBIpaKeHUI"

PexypcuBHBIE alTOPUTMBI 00X0/1a IepeBa.
Hcnons3oBaHue cTeKa U ouepean s
00xo/a iepeBa

PexypcuBHbIe anropuTMbl 00X0a AepeBa.
Hcnonb3oBanue cTeka U o4epeau st
00xo0/1a iepena

AnroputMmsl Ha rpadax. [ToctpoeHue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BELICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xo0x rpada B riyouny. O6xon rpada B
UIUPUHY

KonundecTBo pa3nuyHbIX MyTel MEXIy
BEpIIMHAMU OPUEHTHPOBAHHOTO
aIKIN4ecKoro rpada

Anroputm JleHKCTpHI.

[IpakTuyeckas pabora mo treme
"BbIunciieHue JUIMHBI KpaT4aliiero myTu
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54
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56
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MEX]ly BepIIuHaMu rpada (aIroputm
Heiikerpsr)”

AnroputMm @onina—Y opamia
3aiauu, perraemMbie ¢ MOMOIIBIO
JTMHAMUYECKOTO MPOTPaMMHUPOBAHUS:
BBIYHCIICHUE PEKYPCUBHBIX () yHKITHI

[IpakTrueckas pabota o Teme
"Boruncnenye peKypcUBHBIX QYHKIUHN C
MTOMOIIBIO0 JMHAMUYECKOTO
MporpaMMupoBaHus"

3agau, perraemMple ¢ TOMOIIBIO
JMHAMHYECKOTO TPOrpaMMHUPOBAHHUS:
MOACYET KOJIMYECTBA BAPHAHTOB
[IpakTuueckas padota mo teme "Tloacuér
KOJIMYECTBA BAPUAHTOB C MOMOIUIBIO
JTUHAMUYECKOTO MporpaMMHUpoBaHus"
3amauu, penraeMble ¢ IOMOIIBIO
JMHAMHYECKOT0 TPOrPaMMHUPOBAHHUS:
3a/1auM ONTUMHU3ALUU

[TonsiTre o mapaaurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

[TonsiTie 06 0O0BEKTHO-OPUEHTHPOBAHHOM
IIPOrpaMMHPOBAHUH

OO0mbexTh! U Kinacchl. CBOWCTBA U METO/IbI
00BEKTOB

OOBbEeKTHO-OPUEHTUPOBAHHBIHN aHATIN3
[IpakTuyeckas paborta 1o Teme
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66
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"Hcrionb30BaHKe TOTOBBIX KJIACCOB B
nporpamMme”

Pa3paboTka nmporpaMm Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO TTOAX0/1a
[TpakTudeckas pabota "Pa3paborka
MPOCTOM MPOTPaMMBbI C UCIIOIb30BaHUEM
KJ1accoB"

Wukancynsauus. [Ipaktuueckas padota no

Teme "Pa3zpaboTka Ki1acca, UCIOJIb3YIOLIET0

WHKAICYJSAIHI0"

Hacnenosanue. [lomumopduszm
[IpakTnueckas pabota o Teme
"Pa3paboTka uepapxuu kiaccon”

Cpensl ObICTpO pa3zpabOTKH IPOTPAMM.
[IpoextupoBanue unTepderica
MOJIL30BATEIS

[IpoexTupoBanue nunTepderica
M0JIb30BaTeNs

Hcnonb30BaHne TOTOBBIX YIPABIIsIEMbIX
AJIEMEHTOB sl TOCTPOeHUs uHTepdeiica
[IpakTnueckas paborta o Teme

"Pa3zpaboTka nporpammsl ¢ rpadudeckum
unrepgericom”

N3ydeHne BTOpOro s3bIka
IPOrpaMMHUPOBAHUS

N3ydeHne BTOpOro s3bIka
IPOrpaMMHUPOBAHUS

OTaIsl KOMIIBIOTCPHO-MATEMATHYCCKOT'O

0.5
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74

75

76
77

78

79

80

MO/ICTUPOBAHUS
Juckperuzaius mpu MaTeMaTHIECKOM
MO/ICTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoenupoBaHH€e ABUKEHHUS

[IpakTuyeckas pabora 1o Teme
"MonaenupoBaHue TBUKEHUA"

Mo enrpoBaHue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas paborta 1o Teme
"MopaenupoBaHue OMOJIOTUYECKUX cucTEM"

MareMaTtnueckre MOJIeITN B IKOHOMHUKE.
Brraucnurenbubie OKCIICPUMCHTEI C
MOACTSIMHA

BepostHocTHbIe MOenu. [TpakTndeckas
pabora o Teme "MMuTanmoHHoe
MOJETUPOBAHUE C MOMOLIBIO METOIA
Mownrte-Kapno"

KomMmmbroTepHoe MOieTupoBaHNEe CUCTEM
yIpaBICHUS

O0paboTKa pe3yJIbTaTOB SKCIEPUMEHTA
Tabmuunble (peNsIIIMOHHBIC) 0a3bl TAHHBIX

[Touck, coprupoBka U GUIBTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TAaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucnsembie
OJIS B 3aIIpOcax

[IpakTuyeckas pabota no teme "Pabora c
rotoBoit 0a30il 1aHHBIX"
MsoroTtabauunbie 6a3bl JaHHBIX. THITBI
cBsizell Mex 1y TabnunamMu. BHemHui

0.5

0.5
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91
92

93

94

Kir04. 1{eaocTHOCTE 0a3bl JaHHBIX

[IpakTnueckas pabora o reme
"Pa3zpaboTka MHOTOTAOIUYHOM Oa3bl
TaHHBIX"

3anmpockl K MHOTOTAOIMYHEIM 0a3aM
JTAHHBIX

[IpakTuueckas padota o Teme "3ampockl K
MHOTOTaOIUYHOM 0a3ze TaHHBIX"

S3pIk yripaBiieHus janHbIME SQL

[IpakTnueckas paborta 1o Teme
"VrpaBneHrue TaHHBIMU C TTIOMOIIIBIO S3bIKA
SQL”

Hepensitimonnsie 0a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI
HNuTepHeT-npunoxeHus

[TonsiTue 0 cepBepHOM U KIIMEHTCKOU
yacTax caita. TeXHOIOTHS «KIHEHT —
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU

OcHoBbrlI s361ka HTML

[IpakTuueckas pabota no teme "Cosnanue
TEKCTOBOM BeO-CTpaHHIIBI"

OcHoBbrlI sa361ka HTML
OcHoBbrlI a361ka HTML

IIpaktuyeckas padora no teme "Co3nanue
Be0-CTpaHUIbl, BKIIOUYAIOIIEH
MYJIbTUMEIUIHbBIE 00BbEKTHI (PUCYHKH,
3BYKOBBIE JJaHHBIE, BUJIE0)"

OcHoBbI KackaaHbIX Ta0uI cruieit (CSS)
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[IpakTuyeckas paboTa mo reme
"OdopmiteHre CTPaHUIIBI C TOMOIIBIO
KacKaJHBIX Ta0IuIl cTriIei"

Cuenapuu Ha s3bike JavaScript

Cuenapuu Ha s3bike JavaScript

®opMbl Ha BEO-CTpaHHULIE

[IpakTnueckas padota no reme "O6paboTka
TaHHbIX opm"

Pa3memenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka ¢aiaoB Ha CAlT

Kanpuposanue. lcnpasienue
nepcnekTuBsl. ['ucrorpamma. Koppeknus
YPOBHEW, KOPPEKIUS IIBETA.
OO6ecrBeunBaHKE IBETHBIX H300paKeHUH
BBoj n3o0paskeHuii ¢ HCTIOJIb30BaHUEM
Pa3IMYHBIX IU(PPOBBIX YCTPOUCTB.
[IpakTrueckas padota o teme "O6padboTka
nudposbIx pororpaduii”

Peryms. PabGota ¢ o6nactsamu. OUIbTPBHI.
[IpakTuueckas pabora no teme "PeTyib
nudpoBbIx potorpaduii”

MHuorocinoitHbie n300pakeHus. TeKCTOBbIC
ciou. Macka cios. Kanansl. Coxpanenue
BBIZIETIEHHOM 001acTh

[IpakTnyeckas paboTta o Teme
"MHorocnoiiHble n300paxeHus"

[ToaroTroBka UmIrOCTpaIuil st BeO-CalTOB.

[IpakTuyeckas pabota o reme

0.5

0.5

0.5
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124

" AHUMHPOBaHHBIEC H300pakeHus"

Bekropnas rpaduka. Bexropuzarmst
pacTpoOBBIX H300paKeHUH

[Ipaktuyeckas padora o teme "Bekropras
rpapuka"

[IpuHIMIBI HOCTPOEHUS U pEeIaKTUPOBAHUS

TPEXMEPHBIX MOJEIIEH

[IpakTnueckas pabota no teme "Cosnanue
MIPOCTBIX TPEXMEPHBIX MOJIENEHN"

Cetounslie MoJienu. Matepuaibl

[IpakTnueckas pabora no teme "CerouHbie
Mozenn"

MonennpoBaHe HCTOUHUKOB OCBEILIEHUSI.
Kamepnt

[IpakTrueckas padoTa o Teme
"Pennepunr"

AmutuBHBIE TexHOJIOrHH (3D-prHTEPHI)

[ToHsiTue 0 BUPTYyaJIbHOM PEATLHOCTU U
JIOTIOTHEHHOM peanbHOCTH

PesepBHOe Bpems
PezepBHOe Bpems
PesepBHOe Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems
PesepBHOE Bpems

R T = T = T o T = O ==y S
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OBIIEE KOJIMYECTBO YACOB I1O

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE BpeMst

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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