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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno wuHpopmaTuke (yriyOJ€HHBIH YpOBEHb) Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMM K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 0OOpa3oBaTENbHOW MPOrpaMMbl CPEIHETO
oOmero o0pazoBanus, npeacrasieHHbix B @I'OC COO, a taxxke denepanbHOU
paboueil mporpamMMbl BOCIIUTAHUS.

[Iporpamma no wuHOpMaTUKe AAET NpPEACTABICHHE O IEisAX, OoOuen
CTpaTeruu OOy4YeHMs, BOCIUTAHUS M PA3BUTUS OOYYaIOLIMXCS CpPEACTBAMU
yuebHoro npeameta «MHpopmaTuka» Ha yriiyOJI€HHOM YpOBHE, yCTaHABIUBACT
o0s3aTeNbHOe peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpPHpPOBaHHE MO pa3fesiaM U TeMaM Kypca, ONpenessieT pacrnpeeieHue
€ro mo kiaccam (rojaMm M3y4yeHusi), 1a€T MPUMEPHOE paclpesiesieHue yueOHbIX
4acoB MO TEMAaTHYECKUM paszfeiaM Kypca U PEeKOMEHAYeMYyIo (IIPUMEPHYIO)
NOCNIEIOBATEIBHOCTh ~ MX  HM3Y4YeHUS C  Y4ETOM  MEXOPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4eOHOro Ipoliecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIITNXCS.

[Iporpamma 1o uHOpMaTHKE  OMNpeAeNsieT KOJIMYECTBEHHbIE U
KayeCTBEHHBIE XapaKTEPUCTHKUW Y4yeOHOro Marepuana JUisi KaXIOoro rojia
U3y4YEeHHs, B TOM YHCJE IUIsl COJAEPX ATeIbHOTO HAMOJHEHUs pPAa3HOTO BHIA
KOHTpPOJS (MIPOMEKYTOUYHOM aTTecTaliu OOydYaromuXxcs, BCEPOCCUMCKUX
IIPOBEPOYHBIX PabOT, rOCYIapCTBEHHON MUTOrOBOM arrectaruu). [Iporpamma o
MHPOPMATUKE SBISETCS OCHOBOM [IJIi COCTaBIICHUS aBTOPCKUX Y4EOHBIX
IpOrpaMM M Y4€OHUKOB, IOYPOYHOTO IMIIAHUPOBAHUS Kypca YUUTEIEM.

Nudopmatuka B cperHeM o01eM o0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(POpPMATHKM KaK HAyYHOM JUCIHUIUIMHBL, HU3ydarouei
3aKOHOMEPHOCTH IPOTEKaHUs " BO3MOXKHOCTH aBTOMAaTHU3alUU
MH(GOPMAILIMOHHBIX MTPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00JacTH TNpUMEHEHUs WH(POpPMATHUKU, TIPEKIE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIPABIECHNUE U COLUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA  XapakTep HHPOPMATHKH U HHGOPMAIMOHHON
NEeSATENbHOCTH.

Kypc nndopmatvku 1751 ypoBHsI CpeHEro 00IIero 00pa3oBaHus SIBISETCS
3aBEpIIAIOIIMM 3TAallOM HENPEPHIBHOM MOJATOTOBKM OOYYarOIIUXCS B 00IacTu
uHGOpPMAaTUKK U HMHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJIOTHIA,
ONMMPAETCS Ha CcoJepk aHUE Kypca MH(OPMATHUKU YPOBHS OCHOBHOIO OOILEro
o0pa30BaHHs W  ONBIT [OCTOSSHHOTO NPHUMEHEHHS  HMHPOPMaLHUOHHO-



KOMMYHUKAlIUOHHBIX  TEXHOJIOTUM, JAa€T TEOPETUYECKOE  OCMBICICHHUE,
MHTEPHNPETALNIO U 0000IEHNE ITOTO OIBITA.

PesynbTathl  yriyOn€HHOTO ypOBHS M3Yy4YeHHUs Y4YEOHOro mpeameTa
«ndopmatrkay OpPUEHTUPOBAHbI HA TMOJYYCHHE KOMIETEHTHOCTEH s
nocieaywmeil npodeccuoHaIbHON AEATEILHOCTH KaK B paMKaxX JaHHOU
MpeIMETHON 001aCTH, TaK U B CMEXHBIX ¢ Hell 00s1acTax. OHU BKIIIOYAIOT B ce0sl:

OBJIQJICHUE KJIFOYEBBIMU TOHSITUSMH W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSI TaHHAsl MpeaMeTHasi 00JacTh, PaCliO3HABAHUE COOTBETCTBYIOIIUX UM
NPU3HAKOB U B3aMMOCBSI3EH, CIOCOOHOCTH JAEMOHCTPUPOBATH Pa3TUYHbBIC
MOAXOAbl K W3YYCHUIO SIBIICHHMM, XapaKTEPHBIX [JIs WM3y4yaeMOW MpeIMETHOM
obnacru;

yMEHHE pellaTh THUIOBbIE TMPAKTHUYECKUE U TEOPETHYECKUE 3ajlayH,
XapaKTEepHBbIC [IJI1 UCIIOJb30BaHUS METOJO0B M HHCTPYMEHTAapusl JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTaBICHUN O JAaHHOW MPEIMETHON 00JIaCTH KaK IeJTOCTHOM
TeOpuH (COBOKYITHOCTU TEOPUI), OCHOBHBIX CBSI3IX CO CMEXKHBIMU OOJIACTIMHU
3HAHUMU.

B pamkax yriny6néHHOTO YpOBHS H3ydeHUs HHPOopMaTHKH oOecrieunBaeTcs
IeJICHANpaBlIeHHAs MOATOTOBKA 00YJaIOUIUXCsl K TPOIOJKEHNIO 00pa3oBaHus B
opraHuzanusax mnpodeccHoHaIbHOTO 00pa30BaHUA [0  CHEHUATBHOCTSM,
HEMOCPEJICTBEHHO CBS3aHHBIM C LU(PPOBBIMU TEXHOJOTUSMH, TaKUM Kak
mporpaMMHasi HHXeHepus, HH(opMaloHHas 0€301acHOCTh, HH(POPMAIIMOHHBIC
CUCTEMBbI U TEXHOJIOTHUH, MOOUJIBHBIE CHUCTEMBI M CETHU, OOJBIINE aHHBIE H
MallMHHOE OO0ydYeHHE, IPOMBIIIJICHHBIH HMHTEPHET Belleld, HMCKYCCTBEHHBIN
WUHTEIJICKT, TEXHOJIOTMH OECIpPOBOAHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TE€XHOJIOTMHU, CUCTEMBI PACIPENEIIEHHOTO PEECTPa, TEXHOJIOIMU BUPTYAIbHON U
JOTIOJTHEHHOW PEAIbHOCTEN.

OcHoBHast 1enb wu3ydeHus ydeOHoro mnpeamera «Hbopmartnka» Ha
yrayOn€HHOM YpOBHE cpeaHero ooémero oOpa3oBanus — oOecredeHue
TATBHEUIIIETO Pa3BUTHS HH(POPMAIMOHHBIX KOMIETEHITMI 00yJaroerocs, ero
TOTOBHOCTH K JKH3HM B YCIOBHUSX pPa3BHBAIOMIETocs WHOOPMAIIMOHHOTO
oOIecTBa W BO3pACTAIONICH KOHKYPEHIIMM Ha pPhIHKE TpyAa. B cBsizm ¢ 3TUM
n3ydenne nHpopmaTuku B 10—11 kmaccax J0DKHO 00€CTICUHTH:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, OCHOBAHHOTO Ha TMOHWMAHWUU POJHU
nHpOpMaTHKN, WHPOPMAINMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTRBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMUYECKOTO MBIIIIJICHHUS;



c(hOpMUPOBAHHOCTh yYMEHUN pa3iauvaTh (aKThl U OLEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh MX CBSI3b C KPUTEPUSMHU OLICHHBAHUS U CBA3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEN, IPOBEPATH HA JJOCTOBEPHOCTH
1 000011aTh HHPOPMAIIHIO;

c(hOpMUPOBAHHOCTh TPEACTABICHUNA O BIMSHUU WHOOPMAIIMOHHBIX
TEXHOJOTUHA Ha HU3Hb 4YeJOBEKa B OOIIECTBE, MOHWMAHHME COLHUAIBHOIO,
SKOHOMHYECKOTO, TOJIUTHYECKOTO, KYJIbTYPHOI0, FOPUANYECKOT 0, IPUPOIHOTO,
HPrOHOMHYECKOT0,  MEAUIMHCKOIO M (PU3MOJIOrMYEeCKOro  KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTUH;

NPUHSATHE TPABOBBIX W JTUYECKUX  AaCMEKTOB  HHGOPMAIMOHHBIX
TEXHOJIOTUM, OCO3HAHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3[IaHHUE U
UCIOJIb30BaHNe HH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHHE HHPOPMALIUH;

CO37laHue YCIIOBUM /JIs Pa3BUTHS HABBIKOB YUEOHOM, MPOEKTHOM, HAYYHO-
UCCJIeI0BATEIBCKON U TBOPUYECKOW JESITEIIbHOCTH, MOTUBALIMU O0OYYAIOIIUXCS K
CaMOPa3BUTHIO.

B conepxanuu yue6Horo npeamera « MHpopmaTrkay BbIIETISIOTCS YEThIpe
TEMAaTUYECKUX pa3fea.

Paznen «ludpoBasi rpaMOTHOCTBY» TMOCBAIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M APYIHMX DJIEMEHTOB IM(PPOBOTO OKPYXKEHHUS, BKIOYas
KOMITBIOTEPHBIE CETH, HCIOJIb30BAaHUIO CPEACTB ONEPALMOHHON CHCTEMBI,
pabore B cetu lHTepHeT ©  UCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB,
uH(OPMAIIMOHHON 0€30TaCHOCTH.

Paznen «Teopernueckne OCHOBBI HMH(GPOPMATHKH» BKIIOYAET B ceOs
NOHSITUMHBIA anmapat WHPOPMATHKH, BOIMPOCHl KOJUPOBAHUS HHPOPMAIINH,
u3MepeHus: HHHOPMAIIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI alreOphl JIOTHKH U
KOMITBIOTEPHOT'O MOAEIUPOBAHMUS.

Paznen «AJIropuTMbl M MPOrpaMMHPOBAHME) HAIPABJIEH Ha Pa3BUTHUE
ANTOPUTMUYECKOTO MBINUICHUS, pa3pabOTKy alrOpuTMOB U OLEHKY WX
CIIOXKHOCTH, (OPMHPOBAHHE HABBIKOB peaTHM3allMd TPOrpaMM Ha S3bIKaX
MPOTPAMMHPOBAHHUS BBICOKOTO YPOBHS.

Paznen «HMudopmanuoHHbIE TEXHOJOTHM» TMOCBAIIEH BOIpPOCaM
MPUMEHEHUS] MHMOPMAIIMOHHBIX TEXHOJIOTUWA, PEaTu30BAHHBIX B MPHUKIIAIHBIX
MPOTPAMMHBIX IPOIYKTaX U UHTEPHET-CEPBUCAX, B TOM YHCJIE B 33/1a4aX aHAJIN3a
JAHHBIX, MCIOJIb30BAHUIO 0a3 JAHHBIX W AIEKTPOHHBIX TAONMUIl ISl PEUICHUS
MPUKJIAAHBIX 3a]1a4.

B npuBenénnom nanee conep:xkanuu yueobHoro npeamera « Mapopmarrkar
KYPCHUBOM  BBIJICJIEHBI JIOTNIOJIHUTEIBHBIE TEMBI, KOTOPHIE HE BXOIAT B



00s13aTeNbHYI0 TporpaMMy OOYYE€HUS, HO MOTYT OBITh MPEIOKEHbl st
W3YYEHUS OTJEIbHBIM MOTUBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOLIUMCH.

VYrinyOnéHHelii ypoBeHb H3y4deHUs HWH(GOPMATHUKUA PEKOMEHAYETCS s
TE€XHOJOTUYECKOTO  MPOQUIs, OPUEHTUPOBAHHOTO HA HWHXKEHEPHYIO U
nHpOpMalMOHHYIO cepbl NeSITENHHOCTH. YTIIYONEHHBIH YPOBEHb H3Y4YCHUS
nH(pOpPMATUKK OOECHEYMBAET: MOATOTOBKY OOYYarOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CNELMATIbHOCTH B 00JACTH MH()OPMALMOHHBIX TEXHOJIOTMI W MH)KEHEPHBIE
CHEIUANTbHOCTH, YYacTHE B MPOEKTHOW M HCCIEN0BATEIbCKON NeATEIbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMHM HAMpPaBICHUSIMH OTpaciu HH(POpPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUM, MOJATOTOBKY K y4YacTHIO B OJMMIIMAJAX U
caadye EquHoro rocyjapcTBEHHOr0 3K3aMeHa 1o UH(pOpMaTHKE.

[locnenoBaTenbHOCTh M3YYEHUSI TEM B MpEJeiax OJHOrO rojaa oOydeHHs
MOET OBITh M3MEHEHa MO0 YCMOTPEHHMIO YYHUTENsl MpU MOJATOTOBKE paboueit
IPOrpaMMbl U TOYPOUHOTO TIIAHUPOBAHMUS.

OO61iee 4KClIO YacOB, PEKOMEHIOBAHHBIX JIJISi M3y4eHUs MHOOPMATHKU —
272 gaca: B 10 xmacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB
(4 yaca B HeJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TeXHHMKH OE30MACHOCTH W TUTHEHBI Tpu padore C
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU LIU(PPOBOTO OKPYKEHHUS.

[Ipunuunel  paGOThl  KOMIIBIOTEPOB M KOMIIBIOTEPHBIX  CHUCTEM.
Apxutexktypa ¢on Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMEBI
npoiieccopoM. OnepaTuBHAs, MOCTOSIHHASI U JOJTOBpEeMEHHas mamsitb. OOMeH
JAHHBIMUA ¢ TOMOIIBI0 IMH. KOHTpoJuiepbl BHEHMIHUX YCTPOUCTB. [Ipsimoii
JOCTYTI K TTAaMSITH.

OCHOBHBIE  TCHJICHIIMM  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYHCIICHUSL. MHorormnpouneccopHbie CHUCTEMBI.
CynepkommnbioTepbl. PacipenenéHapie BEIYUCIUTEIbLHBIE CUCTEMBI M1 00paboTKa
OONbIIMX JaHHBIX. MoOunbHbIE UHU(PPOBBIE YCTPONUCTBA W HMX pOJIb B
KOMMYHHKaLIHSX. BcerpoeHHnbie KOMIIBIOTEPHI. MHUKPOKOHTPOJIIEPHI.
Pob6oTtu3npoBaHHbIE TPOU3BOJICTBA.

[IporpammHuoe oGecriedeHre KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM.
Buner mnporpammHoro oOecriedeHuss W uX HaszHadeHue. (OcoOeHHOCTH
nporpaMMHoOro  oOecrieueHuss  MOOWIBHBIX  ycTpouctB. [lapamnenbHoe
nporpammupoBanue. CucreMHoe mporpaMMmHoe oOecrieueHue. OnepainmoHHbIe
cUCTEMBI. YTWIHUTHL. [paiiBepbl ycTpoucTB. MHCTAUISIUNUSA W JEHMHCTAIUISALAS
IIPOTrPaMMHOT0 00ECIICUCHHS.

daiinoBbie cUCTEMBI. [IpUHITUIIBI pa3MeEIIeHUsT U UMEHOBaHHS (DaiJIoB B
nonroBpeMeHHoM namsaTu. [11aGmoHb! A onuvcanus Tpynm Gaiios.

[IporpammuoOe oOecrieueHue. JInueHsupoBaHue MPOrpaMMHOTO
obecieueHuss u 1UPpoBBEIX pecypcoB. IlpompuerapHoe u  cBoOOAHOE
nporpaMMmHoe obecrnieueHue. Kommepueckoe 1 HEKOMMEPUYECKOE UCTI0JIb30BAHUE
MporpaMMHOTO obecriedeHus: W MHQPPOBBIX pecypcoB. OTBETCTBEHHOCTb,
yCTaHaBiuMBaeMasi  3akoHojarenbcTBOM  Poccuiickonn ~ ®depepanuum  3a
HEMPaBOMEPHOE HCIIOJIB30BAHUE MPOTPAMMHOTO oObOecrnedeHus W IU(PPOBBIX
pecypcoB.

[IpyHUMIBI TOCTPOEHUS W AalMapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX
cereil. CereBble mpoTOoKOdbl. CeTb MHTEpHET. Anpecannst B cetu MHTEpHET.
[Tpotokomsl cteka TCP/IP. CucreMa JOMEHHBIX HMEH.

Paznenenne IP-cetn Ha mojcetu ¢ momoibo Macok noxacereil. CereBoe
aagMuHuctpupoBanue. [lonydeHre TaHHBIX O CETEBbIX HACTPONKAX KOMIIBIOTEPA.



[IpoBepka Hanmuuus cBsi3u ¢ y37a0M ceTH. OmnpenesieHre MapuipyTa JIBHKCHUS
MaKETOB.

Buget nearensHoctu B cetu  HutepHer. CepBuchl HMHTepHeTa.
['eonndopmarnmonnbie CcUCTEMBI. [ '€OJOKAlIMOHHBIE CEPBUCHI  PEATHLHOTO
BpEMEHU (HampuMmep, JoKanuuss MOOUIIBHBIX Tele(OHOB, OIpeaesieHne
3arpy’>KEHHOCTH  aBTOMAarucrpaieil), HHTEPHET-TOProOBis, OPOHHPOBAHHE
OWJIETOB U TOCTUHMUIL.

INocynapcTBeHHBIC JEKTPOHHBIE CEPBUCH U yCiIyrd. ColMabHbIE CETH —
OpraHu3aIs KOJUJIEKTUBHOTO B3aMMOJCHCTBUS U oOMeHa naHHbIMHU. CeTeBoi
ATUKET: MpaBuja MOBEACHUS B KuOepmpocTtpancTe. [IpobiemMa moaMHHOCTH
nostydeHHOU nHpopManu. OTKPBIThIE 00pa30BaTEeILHBIE PECYPCHI.

TexHoreHHbIe U YKOHOMUUYECKHE YIpo3bl, CBA3AHHBIE C UCIOJIH30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHoJoruil.  OO0mme  mpoOeMsl
3amuThl HHGopManmu u HHPopMarmoHHON Oe3omacHocTU. CpeacTBa 3alUThI
uH(OpMalMK B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATH3UPOBAHHBIX
uHopMalMOHHBIX cucTemax. [IpaBoBoe obOecnieueHrne WHGHOPMAIIMOHHOM
0€30MacHOCTH.

[IpenorBpamieHue  HECAHKIMOHUPOBAHHOTO  JOCTyma K  JIMYHOM
KOHQUIEHIIMATbHO  MHOpMalMK,  XpaHSALIEHCs  HAa  MEePCOHAIBHOM
KOMIIBIOTEpE, MOOWIJIBHBIX  YyCTpoWcTBax. BpemoHocHoe  mporpamMmHoe
obecriedueHUE H CMOCOOBI OOpPHOBI C HHUM. AHTHBHUPYCHBIC IPOTPAMMBI.
Opranuzanusi JIWYHOTO apxuBa wHHpopManuu. Pe3epBHOE KOMMpPOBaHUE.
[TaposibHas 3amura apxuBa.

MudpoBanne nanHbpix. CUMMETPUYHBIE U HECUMMETPHYHBIC MIUDPHI.
Mudpsr mpoctoit 3amensl. [ludp ILleszapsa. [lIudp Buwkenepa. Anroputm
mudpoBanus RSA.

TeopeTnueckune 0CHOBbI HHPOPMATHKHI

Nudopmanus, nanneie u 3HaHus. MIHPOpMaIMOHHBIE TPOIIECCH B IPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE UM OHCKpPETHBIE BEJIMYMHBI M CUTHaIBL. HeoOxoammocTh
JUCKpeTh3auuu MHGOpMaluK, MpeAHA3HAYCHHOW I XpaHEHUs, Mepeladyd U
00paboTKH B U(PPOBHIX CHCTEMAX.

JIBonyHoe KOoauWpoBaHHE. PaBHOMEpHbIE UM HEPABHOMEPHBIE KOJIBI.
JlekoupoBaHue COOOIIEHUM, 3alTMCAHHBIX C TOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenoeue @ano. IlocTpoeHrne 0JHO3HAYHO AEKOAUPYEMBIX KOJIOB C MOMOIIBIO
nepeBa. EnvHUIbI n3MepeHus KoiaudyecTBa nHopmManuu. AndaBUTHBIN TOIXO0
K OLICHKE KOJIMYECTBA UH(POPMALIUH.



Cuctembl cuucnenus. Pa3BépHyTas 3amuch MENbIX U APOOHBIX YUCET B
MO3UIIMOHHON cucTeMme cuuciaeHus. CBOMCTBa MO3UMIMOHHOW 3allMCU YHCHA:
KOJIMYECTBO 1U(p B 3aMKCH, MPU3HAK JCIUMOCTU YUCIIa HA OCHOBAHUE CUCTEMBI
CUMCJICHUS. AJITOPUTM MEPEBO/IA 1IEJIOr0 Yucia u3 P-udHOM CUCTEMBI CUMCIICHUS
B JICCATUYHYIO. AJITOPUTM MEpeBOAa KOHEUHOU P-UuHON ApoOU B IECITUUHYIO.
AJTOPUTM TEepeBOJia IEJIOTr0 YKCIa U3 JIECITUYHONW CHUCTEeMbl cUUCiIeHus B P-
nyHyto. IlepeBox koHewyHOU pgecsaTuuHOW aApodu B P-uunyro. J[Bomunas,
BOCBMEpHUYHASI U [IECTHAIIIATEPUYHAS] CUCTEMbI CYUCIICHUS, CBSI3b MEXK/Ty HUMHU.
ApudmeTndeckue onepamuy B MO3UIIMOHHBIX CUCTEMaX CUMCIICHHS. TpouuHas
ypaBHOBEIIIEHHAs] CHUCTEMa CYHCJICHHUS. J[BOUUYHO-AECATUYHAs  CHUCTEMa
CUHMCJICHUS.

Konuposanue tekctoB. KomupoBka ASCIl. OgHoOaliTHBIE KOJMPOBKHU.
Crangapr UNICODE. KomupoBka UTF-8. Omnpenenenrie MHOOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUI.

KonupoBanue wu3o0pakenuit. OrneHka HHPOPMAIIMOHHOTO 00bEMa
rpaduyYecKuX JaHHBIX MPU 3aJJaHHBIX pPa3pelIeHUHd W TIyOWHE KOJAUPOBAHUS
nBera. L{BeToBrie Moaenu. BektopHoe konupoBanue. dopmarbl rpaduuecKux
daiinos. Tpéxmepnas rpaduka. OpakranpHas rpaduka.

KomupoBanne 3Byka. OreHka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 3aJaHHBIX YaCTOTE JUCKPETU3ALMNH U PA3PSAHOCTH KOOUPOBAHUS.

Anre6pa noruku. [loHsiTue BbICKa3bIBaHUs. BbICKa3biBaTeNbHBIE (HOPMBI
(npenukatel). KBaHTOPHI CyIIeCTBOBAHMS M BCEOOITHOCTH.

Jlornueckue omeparuu. Tabauibl UICTUHHOCTH. Jlornueckue BBIpayKSHHS.
Jlornueckue ToxnaecTBa. J[oKa3aTelnbCTBO JIOTHUECKUX TOXKIECTB C MOMOIIBIO
Ta0JIUIl UICTUHHOCTH. Jlornyeckue oneparyu 1 ornepanuu HaJ MHOKECTBAMH.

3aKoHBI aNreOphl JIOTUKU. DKBUBAJICHTHBIE TTPEOOPA30BaHUS JIOTHUECKHUX
BbIpaXKCHUU. JIornueckue ypaBHEHUS U CUCTEMBbI YPABHEHHU.

Jlornueckue GyHKINU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIUH OT KOJIMYecTBa apryMeHTOB. [loHbIe cCTeMbI JTOTHYECKUX (PYHKITUH.

Kanonnueckue Qopmbl  joruueckux  BbipakeHud. CoBepllleHHbIE
JTU3BIOHKTUBHBIE YW KOHBIOHKTHBHBIC HOpPMAalbHBIE (DOPMBI, aITOPUTMBI HUX
MIOCTPOEHHUSI IO Ta0JIMIIe UCTUHHOCTH.

Jlornueckue 31eMEHTBl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psiaabiid cymmarop. [locTpoeHue cxem Ha JIOTHYECKUX DJIEMEHTaX 10
3aIaHHOMY JIOTMYECKOMY BBIPXKEHHUIO. 3aMUCh JIOTHUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBnenue 1enbIX YUCET B MaMSTU KOMIbOTEpa. OrpaHUYeHHOCTh
Jyara3oHa 4ucesl IpU OrpaHUYEHUM KoJuyecTBa paspsnoB. IlepenonHenue



pa3psaHoii ceTku. be33HakoBbIe U 3HAKOBBIE IaHHBIC. 3HAKOBBIN OUT. JIBOMUHBIN
JOTIOJTHUTENbHBIN KOJI OTPULATEIILHBIX YHCET.

[loObutoBble noruyeckue omnepauuu. Jlornueckuii, apudmeTnueckuii u
nukindeckuid  caBurd. llludpoBanue ¢ mNoOMOIIBIO MOOUTOBON oOmepanuu
«wckirovaroiee NJIM».

[IpencraBneHne BEIIECTBEHHBIX YMCEN B MaMITH KOMIbIOTEpA. 3Havalas
4acTh U MOPSIAOK uKciia. J{namna3oH 3HaueHU BelecTBEHHbBIX uncell. [Ipobiempl
XpaHEHHsS] BEUIECTBEHHBIX YMCEJ, CBSI3aHHBIE C OTPAHUYCHUEM KOJHUYECTBA
pa3psaoB. BellonHEeHWE omnepanuii ¢ BEIIECTBEHHBIMUA YHUCIAMM, HAKOIJICHUE
OIMKOOK MPU BBIUUCIICHUSX.

AJITOPUTMBI U TPOTPAMMHPOBaHHNE

OrnpeneneHne BO3MOXXHBIX PE3YyJIbTaTOB paOOThl MPOCTEUIIIUX aJITOPUTMOB
YIPaBJICHUSI UCIOJHUTEISIMU U BBIYUCIUTENBHBIX alroputmoB. OmpeaeseHue
UCXOJIHBIX JIAHHBIX, TPH KOTOPBIX aJITOPUTM MOXKET JIaTh TPEOYEMBI pe3yJbTart.

DTanbl peuieHus 3ajad Ha KomIbioTepe. MHCTpyMEHTallbHbIE CPE/ICTBA:
TPAHCHATOP, OTIAAAYHMK, NpodrIMpoBIIMK. KoMmMmuisius W WHTEpIpeTanus
nporpaMM. BupTyanbHble MallIUHBIL.

WNurterpupoBannas cpeaa pa3paboTku. Meroabl OTIAIKU MPOTPaAMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tadiui. OTinamounbiii BeiBoA. [lomiaroBoe
BBINIOJIHEHUE TTporpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaUEHMI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbsl maHHBIX:
LEJIOYNCIICHHbIE, BEIIECTBEHHbIE, CHMBOJIbHbIE, JIOTHYECKUE. BeTBieHwusl.
Cnoxsble ycnoBus. Iluknsl ¢ ycinoBuem. IuUkibl MO  MEPEMEHHOM.
B3anMmo3aMeHsI€MOCTh  pa3aUMYHBIX BHJIOB LHUKJIOB. MHBapHaHT LHKIIA.
CocraBiieHHE IMKJIA C UCIOJIb30BAaHUEM 3apaHEE OMPENIECIEHHOIO0 MHBAapUAHTA
LMKIIA.

JlokymMeHTHpOoBaHue  mporpamm.  Mcronp30BaHME ~— KOMMEHTapHEB.
[loaroroBka onucaHus NpOrpaMMbl U HUHCTPYKIUHU JJIS1 TOJIb30BATEIA.

Anroput™bl 00pabOTKH HATYpPaTbHBIX YUCEIT, 3AMTMCAHHBIX B TTO3UIIMOHHBIX
CHUCTEeMaxX CYHMCICHHs: pa3OMeHHe 3amucu 4YWcia Ha OTACNbHBIE ITUQPHI,
HAaxXO0XJCHUE CYMMBI W TpoW3BelNeHUs IH(dp, HAXOXKICHHE MaKCUMaIbHOU
(MUHUMAIBHOW) HUPPBHI.

Haxoxenue Bcex mpocThIX YKCEN B 3aJaHHOM auana3oHne. [Ipencrasnenne
yuciaa B BUAE HaOopa MPOCTBIX COMHOXUTENEH. AJTOpUTM OBICTPOro
BO3BEJICHUS B CTCIICHb.

O6paboTka naHHBIX, XpaHAmUXcs B ¢ainax. TeKCTOBble U JABOUYHBIC
¢aiinel. daitnoBble nepeMeHHbie ((aitnoBbie ykazatenu). Urenue u3 Qaiina.
3anucek B (aiin.



Pa3buenue 3amaun Ha mnonzagaun. lloamporpammel (mpoleAypbl U
¢ynkuuun). Pexypcus. PexypcuBHble 00bekThl ((pakrtansl). PexkypcuBHble
nporeaypsl U GyHkiuu. Mcnoap3oBaHue creka Jyisi OpraHu3allii peKypCHUBHBIX
BBI30BOB.

Hcnonb3oBanue cTaHAapTHOM OMOIMOTEKH SA3bIKAa MPOrPAMMHUPOBAHMSL.
[Togkmtouenne OUOMMOTEK TMOANPOTrpaMM CTOPOHHUX  MPOU3BOAUTENCH.
MoaynpHBIN IPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie MeToAbl. TouHOE U TPUOMIDKEHHOE PpEIICHMS 3aJlauu.
YucrneHHble METOAbl pEIICHUS ypaBHEHWiIl: MeToj rmnepedopa, METo[
MOJIOBUHHOTO  jeneHus. [IpuOmmkEHHOE  BBIYMCICHUE JJIMH  KPUBBIX.
Boruncnenue momanei ¢uryp ¢ TMOMOIIBI YHUCICHHBIX METOJOB (METOA
npSMOYTOJIBHUKOB, MeToj Tpanenuid). Ilouck Makcumyma (MUHUMYMA)
(GyHKIMY OJTHON TTEPEMEHHOM METOJIOM MOJIOBUHHOTO JICTICHUS.

O6paboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKIIUU — S3bIKa
IpOrpaMMHUpPOBaHUS IS OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKU CHUMBOJIBHBIX CTPOK: MOJACYET KOJUYECTBA MOSBICHHH CHUMBOJIA B
CTpOKe, pa30MeHuEe CTPOKM Ha CJIOBa MO NPOOENbHBIM CHUMBOJAM, TOUCK
NOJCTPOKH BHYTPH JaHHOW CTPOKH, 3aME€Ha HaWJEHHON MOJICTPOKU Ha JPYTYIO
cTpoky. ['eHepaius Bcex CJIOB B HEKOTOpPOM alipaBUTE, YIOBIETBOPSIOLIUX
3a/laHHbIM orpanndeHusiM. [IpeoOpazoBaHue uyucia B CUMBOJIBHYIO CTPOKY U
obOpatHo.

MaccuBbl W TOCJENOBATEILHOCTH YMceNl. Bpruncienne o0000mEHHBIX
XapaKTEPUCTUK BJIEMEHTOB MacCHBa WM YHCIOBOM MOCIEI0BATEIbHOCTH
(cymMMBbI, TIpOM3BEACHHS, CpPEIHEr0 apuMEeTHYeCKOro, MHHUMAIBHOTO W
MaKCUMAaJbHOTO 3JEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO). JIMHEMHBIN MOKCK 3aJJaHHOTO 3HAYEHHUSI B MACCHUBE.

CopTtupoBka ofHOMEpHOTro MaccuBa. [IpocThie METOIbI COPTUPOBKU (METO
My3bIpbKa, METOJ BHIOOpA, COPTUPOBKA BcTaBKamM). COPTHUPOBKA CIUSHHUEM.
breictpast coptupoBka maccuBa (anmroputm QuickSort). JIBowdHbBIN MOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIByMepHbIE MAacCHBBI (MaTpHUIbl). ANTOPUTMBI 00pabOTKH JABYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JABYMEPHOTO YHUCJIOBOTO MacCHBa IO 3aJIaHHBIM
MpaBUjiaM, MOUCK 3JIEMEHTa B JIByMEPHOM MAacCHBE, BBIYMCJIECHHUE MaKCUMyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB IByMEPHOTO MacCUBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB IBYMEPHOI'O MacCHUBA.

NupopmManuoHHbIe TEXHOJIOTHH

TexkcroBbiii niponieccop. PemaktupoBanue u popmarupoBanue. I[IpoBepka
opdorpadbun u rpammaruku. Cpeactsa Moucka M aBTO3aMEHbl B TEKCTOBOM



npoueccope. HMcnonp3oBanne crwiei. CTpyKTypHUpPOBAHHBIE  TEKCTOBBIE
nokyMmeHTbl. CHockH, ornaeieHue. KomiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHCTpyMEHTBI pPELIEH3UPOBAHUS B TEKCTOBBIX IHpoueccopax. ObOmauHble
cepBuchl. [lenoBas nepenucka. Pedepat. [IpaBuna nuTupoBaHusi HICTOYHUKOB U
oopmienus: oubauorpapuyeckux ccbliok. OpopMiieHHne CIUCcKa JUTEPATypPHI.
3HaAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTa. TEeXHUYECKHE CPENCTBA BBOJA
TekcTa. CHennanu3upOBaHHBIE CPEACTBA PENAKTUPOBAHUS MATEMATUUYECKHX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3aJ]a4M aHAJIU3a JTaHHBIX: TPOTHO3UPOBAHUE,
kinaccuduKkalus, Kiacrepusauus, aHaiu3 oTkiIoHeHuil. IlocnegoBaTenbHOCTD
pElIeHMs 3a/1ay aHaJlM3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA U OLIEHKA
KayecTBa JIAHHBIX, BIOOP W/UJIM MOCTPOSHUE MOENH, TPeoOpa3oBaHUE TAHHbIX,
BU3YyaJIU3alllsl TaHHBIX, HUHTEpPIpETauus pe3yapTatoB. [IporpammHubie cpeacTa
U HMHTEPHET-CEPBUCHI JII OOpaOOTKM M TMpEACTaBICHHsS JaHHBIX. bonbiiue
nanHble. MamunaHoe o0yuenue. MHTennexkTyanbHblid aHaIu3 JaHHBIX.

AHanu3 TaHHBIX C MTOMOIIBIO AIEKTPOHHBIX Tabaull. Beluucienue cymmsl,
cpeaHero  apu(MeTHYecKOoro, HauOOJbLIETO (HAUMEHBILEr0) 3HAYEHUS
nuana3oHa. Berumcnenue kodp@uieHTa KOppesislud IBYX pPSAOB JIaHHBIX.
[TocTpoeHune cTonbGUaThiX, JUHEHYATBIX U KPYroBbIX aAuarpamm. lloctpoenue
rpa¢gukoB ¢pyHkiuil. [lonbop 1uHNUN TpeHaa, peleHue 3a1a4d IPOrHO3UPOBAHUS.

UucnenHoe pelleHWe YpaBHEHUH C TIOMOIIBIO IoaOopa mapamerpa.
OnTumu3anys Kak MOMCK HAaWIIYYILIEro PEIICHNs B 3a1aHHbIX yclloBusAX. Llenesas
dbyHknmsa, orpanuueHus. JIoKambHBIE M TJIOOATBHBIE MHUHHMYMBI IICJIEBOM
¢yHkuuu. Perenue 3a1a4 ONTUMHU3AIUH C TIOMOIBIO AJIEKTPOHHBIX TaOJIULL.

11 KIIACC

TeopeTnueckune 0CHOBbI HHPOPMATHKHI

TeopeTndeckue MOAXOABI K OICHKE KOJIMYECTBA HHGOpMAIMH. 3aKOH
agnutuBHOCTH MHGopManmu. Gopmyna Xaptnu. MHbopmanms 1 BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroputmbl cxatust gaHHBIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl CKaTvsi JaHHBIX C MOTEPSAMHU. Y MEHbILICHHE
rIyOuHBI KogupoBaHus 11BeTa. OCHOBHBIC HIeH aaropuTtMoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTh BPEMEHHM TNiepeAadyu OT
MH()OPMAIIMOHHOTO 00bEMA TAHHBIX U XaPAKTEPUCTUK KaHaya CBA3U. [Ipuunnbl
BO3HMKHOBEHHUs OHIMOOK TMpW TMepenaye JaHHbIX. Kojabl, mMmo3Bosionye



OOHapyXUBaTh U UCHPABIATH OLIMOKHM, BOSHUKAIOIIUE MPU TEepeaade JaHHBIX.

Paccrosinue Xammunra. KonupoBanue ¢ noBropeHueM 6utoB. Koasl XaMmuHra.
Cucrembl. KOMIOHEHTBI CcUCTEMBI W UX B3aumojeiictBue. CHCTEMHBIN

addekrt. Ynpapienue kak nHOOpMaMOHHBIN nporiecc. OOpaTHast CBs3b.

Mopaenu u moaenupoBanue. Llens monenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJIETUPYEMOMY OOBEKTY WIIH TIPOIIeCCy, IeIu MojienupoBanus. DopManuzanus
MPUKJIAAHBIX 3a]1a4.

[IpencraBnenue pe3ynbTaTOB MOACIUPOBAHUS B BHUIE, YAOOHOM st
BOCIIpUSITUST 4esioBeKOM. ['paduueckoe mpeacTaBiICHUE JaHHBIX (CXEMBbI,
TaOJIULIBI, TPadUKH).

I'padei. OcHoBHbIe OHATHS. Busl rpadgoB. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHUI], CIUCKOB CMEXHOCTHU. PelieHue
QITOPUTMUYECKUX 3ajJlay, CBS3aHHBIX C aHaimu3oM TrpadoB (mocTpoeHue
ONTUMAJIBLHOTO MYTH MEXIy BepIiMHaMu Tpada, ompenesieHHe KOIUYeCTBa
Pa3IMYHBIX MYTEH MEXIYy BEpPIIMHAMHU OPUEHTUPOBAHHOIO AlUKIUYECKOTO
rpada).

Hepesbsi. bunapnoe nepeso. JlepeBbs noucka. Criocodbl 06xoaa aepesa.
[IpencraBinenue apudmeTnueckux BbIpaXEHUN B BHUE JaepeBa. JluckpeTHbie
UTPBI JIBYX UTPOKOB ¢ moiHou mHpopmanuei. [loctpoenne nepesa mepedopa
BapHaHTOB, OMHUCAHHUE CTPATETUU UTPhI B TAOIMUYHOU (opme. BeUrphiliHbe U
[IPOUTPBILIHBIE TO3UIUU. BBIUTPBILIHBIE CTPATETUN.

CpenctBa UCKYCCTBEHHOTO MHTENIEKTa. CepBUCH MAIIMHHOTO TIEPEBOAA U
pacrio3HaBaHus yCTHOUM peun. KoruutuBHbIe cepBUCHL. UneHTH(UKAIus 1 TOUCK
n3o0pakeHuid,  pacrno3HaBanue  Juil.  CaMooOydJarommuecss  CHCTEMBI.
HckycCTBEHHBIN MHTEIUIEKT B KOMITBIOTEPHBIX Urpax. Vcrnonb30BaHME METOI0B
MCKYCCTBEHHOTO HHTEIIJIEKTa B 00yJaronux cuctemax. Mcronp3oBanne METO10B
UCKYCCTBEHHOTO  HMHTEIUIEKTa B  poOoToTexHuke. HTepHeT  Bemiei.
[lepciekTBBI ~ pa3BUTUS  KOMIBIOTEPHBIX  HMHTEJUIEKTYAJIbHBIX  CHUCTEM.
Hewponnsie cetu.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

dopmanu3anus NOHATHS — anroputMa. Mamumaa  TeropuHra  Kak
YHHUBEpPCaJbHas MOJIeNIb BerurcieHui. Tesuc Y€pua—Trropunra.

Orenka cII0KHOCTH BhIuncIeHUN. BpeMs paboTel 1 00bEM HCTIONB3yeMOM
naMmsiTH, HUX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OlleHKa
ACHMIITOTUYECKON CIIOKHOCTH QJITOPUTMOB. AJITOPUTMBI MOJIWHOMHUAIBHOU
cinoxkHoctu. IlepeGopubie anroputmsbl. I[IpuMepsl pa3aUYHBIX aAJITOPUTMOB
pEeLICHUsI OOHOM 3aa4i, KOTOPBIE UMEIOT PA3JIUYHYIO CI0KHOCTb.



[lorick mpocCTBIX YMCeN B 3aJaHHOM JUana3oHE C MOMOIIbIO aJropuTMa
«pemeTo DpaTocheHar.

MHoropa3zpsaHble Leable YUCIa, 3a4a4i JUIMHHON apu(QMETHKH.

CnoBapu (accOlMaTUBHBIE MACCHUBBI, OTOOpa)xeHus). Xd3MI-TaOJHUIIBL.
[locTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPs ISl 33JaHHOTO TEKCTA.

Crexkn. AHaiu3 NpPaBWIBHOCTH CKOOOYHOI'O BBIpaKeHUs. Brrumcienue
apu(pMETHUYECKOr0 BhIPAXKEHUS, 3aMIMCAHHOTO B MOCT(HUKCHON (popme.

Ouepenu. Mcnonb3oBanue ouepenn Jisi BpeMEHHOTO XpAHEHUS JaHHBIX.

Anroputmsl Ha rpadax. [locTpoeHrne MHUHMMAaJIbHOIO OCTOBHOIO JIe€peBa
B3BEIICHHOT'O CBSA3HOTO HEOPUEHTUPOBAHHOTO rpada. KosnuecTBo pa3zaudHbIX
nyTed MEXIy BepLIIMHAMU OpPUEHTUPOBAHHOTO AIUKIMYECKOTo Trpada.
Anroput™m JleMKCTpHI.

HepeBbsi. Peanuzanus JepeBa € MOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JlBonunbie (OuHapHble) aepeBbs. llocTpoenuwe pgepeBa g 3aJAaHHOTO
apu(pMETUYECKOr0 BbIpaK€HUA. PeKypcuBHBIE alropuTMbl 00X0Ja JepeBa.
Hcnonb3oBaHue cTeka U ouepean st 00xoa nepesa.

JluHamuyeckoe NPOrpaMMHpPOBAHHME KaK METOJl pelIeHus 3aaad ¢
COXpaHEHHEM TMPOMEXKYTOUHBIX PE3YJIbTATOB. 3aJlayM, pellaeMble C MOMOIIBIO
TUHAMUYECKOTO TMPOTPAMMHUPOBAHUS: BBIYHCIEHUE PEKYPCUBHBIX (DYHKIIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4l ONTUMHU3AIIH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMUpPOBaHUU. OOBEKTHI
u kiacchl. CBOMCTBA M METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOIXO/A.
WNukancynsius, Hacjaea0BaHue, MOTUMOPHU3M.

Cpenpl ObIcTpoit pa3paboTku mporpaMm. [IpoekTupoBanue uHTEepdeiica
nosib3oBatesid. Vcrnonap30BaHWE TOTOBBIX — YIPABISEMBIX 3JEMEHTOB IS
MMOCTpPOCHHS uHTEepdeiica.

O630p  s3pikOoB  mporpammupoBanusa. [loHatne o  mapagurmax
IPOrpaMMUPOBAHUS.

NupopmMannoHHbIe TEXHOJOTHH

Oranbel KOMIBIOTEPHO-MATEMAaTHYECKOI0 MOJEIMPOBAHUA: ITOCTAHOBKA
3ajauy, pa3paboTka MOJENH, TECTUPOBAHUE MOJEIH, KOMIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJIEIUPOBAHMSL.

JluckpeTusanus NpU MaTeMaTHYeCKOM MOJEIUPOBAHUN HETPEPHIBHBIX
npoueccoB. MopenupoBanue ABWXKEHHS. MojaenupoBaHue OHOIOTMYECKUX
cucteM. MaremaTuueckue MOJAEIM B  3KOHOMHUKE. BplunMcIuTenbHbIE
AKCIIEPUMEHTHI C MOJEISIMHU.



O6paboTka pe3ynbTaTOB IKCIEpUMEHTa. MeTo HauMEHbIIINX KBaJIPaTOB.
OueHka 4YHUCIOBBIX MApPaMETPOB MOJEITUPYEMBIX OOBEKTOB M IMPOIECCOB.
BoccraHoBiieHMEe 3aBUCMMOCTEN 110 pe3yJbTaTaM dKCIIEPUMEHTA.

BepostHoctHele Mopenu. Meroael  Monte-Kapno.  MmurtanmoHHoe
MozenupoBaHue. CUCTEMbI MACCOBOI'O 0OCITYKUBaHUS.

Tabnuunbie (pensuyoHHbIE) 0a3bl JaHHBIX. Tabiauna — MOpeICcTaBICHUE
CBEJICHNH 00 OJHOTUIHBIX 00bekTax. [lone, 3anucek. Kirou tadmuiel. Padora ¢
roToBoil 0a30il AaHHBIX. 3amnoiHeHue O0a3bl AaHHBIX. [loMck, copTUpoBKa U
¢unbTpanys JaHHBIX. 3aMPOChl HA BEIOOPKY AaHHBIX. 3alpOChl C TapaMeTPaMH.
Beluncnsiemble mojs B 3ampocax.

MHuorortabiuynbsie 0a3bl JaHHBIX. THUMBl CBA3EH MEXIy TaONHMIIAMHU.
Buemnuii kmou. llenmocTHoCcTh 6a3bl JaHHBIX. 3ampochl K MHOTOTAOIUYHBIM
0a3zaMm JaHHBIX.

Nurepner-ipuiioxkenus. [loHATHE O CEpBEpPHOM M KIMEHTCKOW YacTAX
caiita. TEXHOJIOTHS «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HEAOCTATKH. OCHOBBI
s3pika HTML wu xackagubeix Tabmui ctuned (CSS). Cuenapuu Ha SI3bIKE
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE.

Pa3memenne BeO-caiiToB. Ycayra xocTuHra. 3arpy3ka ¢GaiioB Ha CaiT.

BBon n300paxeHuii ¢ UCTIONB30BAaHUEM PA3IUYHBIX ITU(POBBIX YCTPOUCTB
(dpoBbIX PoToanmapaToB U MUKPOCKOIOB, BUJIEOKaMep, CKAHEPOB U APYTHUX
ycTporictB).  I'paduueckuit  pemakrop.  Paspemenme.  Kaapuposanwue.
Ucnpasnenne nepcrnektuBbl. ['mctorpamma. Koppekuusi ypoBHEUW, KOPPEKIUS
nBera. O0ecIBeUnBaHNE IBETHBIX M300pakeHuil. Perymb. Pabota ¢ o6nactamu.
OWIbTPHI.

MHorocnoiinbie n300paxkenusi. TekcToBbie ciaon. Macka cios. Kananbl.
CoxpaneHnue BblienieHHOM o0nactu. [loaroToBka mittoctpaiuii 1 Be0-caiiToB.
AHHMMUPOBaHHBIE NU300paKEHUSI.

Bexropnas rpaduka. IlpumutuBel. M3meHeHue moOpsSaKa 3IEMEHTOB.
BripaBHuBanue, pacnpenenenue. [ pynnuposka. Kpussie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHre KOHTYpOB. BekTopuzaius pacTpoBbIX H300paKeHUH.

[IprHIMIIBI TOCTPOCHUS W PEAAKTUPOBAHMUS TPEXMEPHBIX MOJEIEH.
Cetounble moaenu. Marepuanbl. MoaenupoBaHUE€ HCTOYHUKOB OCBELICHUS.
Kamepsl. AgautuBHbie Texnonoruu (3D-npunrtepsr). [loHsiTHe 0 BUPTYyallbHOM
PEANbHOCTH U JOMOJIHEHHOW PEAIbHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
NHO®OPMATUKE  (YIJIVBJIEHHBIM YPOBEHL) HA  VPOBHE
CPEIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJbTaThl OTPaXXalOT TOTOBHOCTb M  CIIOCOOHOCTH
oOy4aromuxcs PyKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEW MNO3MLIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAIUi, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUI, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o01LIeCTBa, PACIIMPEHUE )KU3HEHHOTO OIbITA U OMbITA ACSTEIBHOCTH B MpOLIecCe
peanuzanuu  CpeACTBaMU Y4YeOHOro TIpelIMETa OCHOBHBIX HaIpaBJICHHM
BOCITUTATENIbHOW JIEATEIIBHOCTH.

B pesynbraTe u3ydeHuss MHGOPMATHKHM Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBaHus y o0ydaronierocs 0OyayT copMUpOBaHbI CIACAYIONIUE JUIHOCTHBIC
PE3YyABTATHI:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IpaB W OOSI3aHHOCTEH, yBaKEHUE
3aKOHa W TPaBOMNOpPsAKA, COOJIOJEHHE  OCHOBOIIONATalIIUX  HOPM
MH(GOPMAIIMOHHOTO TTpaBa U HHGOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh NPOTHBOCTOSITH HJEOJOTMU 3KCTPEMHU3MA, HALMOHAINA3MA,
KCeHO(OoONH, TUCKPUMHUHAIIMK 1O COLUAIBHBIM, PEIUTUO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOE OTHOILIEHHE K HUCTOPUYECKOMY HACIEOUIO, TOCTUKEHUSIM
Poccuu B Hayke, HICKYCCTBE, TEXHOJIOTUSAX, IOHUMAaHNUE 3HAYCHUS MHPOPMATUKH
KaK HayKH B )KH3HU COBPEMEHHOTO OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTH OILICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHUE K MHpPY, BKIKOYAs OSCTETUKY HAy4dYHOrO H
TEXHUYECKOTO TBOPUYECTBA;

CIOCOOHOCTh BOCHPUHUMATH PA3JIUYHBIE BUJIBI UCKYCCTBA, B TOM YHUCIE
OCHOBaHHOT'O HA MCIOJIb30BaHUH UH(POPMALIMOHHBIX TEXHOJIOTHA;

5) pusnvecKoro BOCIUTAHUSA:



chOpMUPOBAHHOCTHL  370pOBOr0 U  Oe3omacHoro oOpasza  JKU3HH,
OTBETCTBEHHOI0 OTHOILIEHHUS K CBOEMY 3J0pPOBbIO, B TOM YHCIE 3a CUET
coOmoeHus TpeOoBaHUI Oe3omnacHoi AKCILTyaTalUH CPEACTB
MH()OPMAIIMOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOW AEATEIBHOCTU TEXHOJOTHMYECKOM U COLUAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTH WHUIIMUPOBATH, MJIAaHUPOBATh u
CaMOCTOSITEJILHO BBITIOJIHATH TaKYyIO JAEATeIbHOCTD;

uHTEepec K cdepam mpodeccUuoHaATbHON JeATeIbHOCTH, CBS3aHHBIM C
uH()OPMATUKOM, MPOTpaMMHUPOBaHUEM U HHGOPMAIMOHHBIMU TEXHOJOTHUSIMU,
OCHOBaHHBIMU Ha JOCTI)KCHUSAX HAYKU MH(POPMATHUKUA U HAYUHO-TEXHUYECKOTO
nporpecca, yMeHHe COBepIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccun u
peanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpPa30BaHUIO Ha
MPOTSHKCHUH BCEH JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HaHHE TJI00aJHLHOTO XapakTepa dKOJIOTHYECKUX MpodieM U myTel ux
pelieHus, B TOM 4Hcle ¢ Y4ETOM BO3MOXKHOCTEH WH(GOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHUS HAYKH, JOCTHKCHHUSM HAyYHO-TEXHUUYECKOrO Tporpecca u
OOIIIECTBEHHON TPAKTUKH, 3a CUET MOHUMAHUS POJM HHPOPMAIIMOHHBIX
pecypcoB, MH(MDOPMAIIMOHHBIX MPOIECCOB U MHPOPMAIMOHHBIX TEXHOJOTHI B
ycloBuAX IUdpoBoi TpaHchopManmuu MHOTHX cdep KU3HH COBPEMEHHOIO
00111eCTBa;

OCO3HAHUE LIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYHIECTBIATH
MIPOEKTHYIO U HCCIIEIOBATENIbCKYIO NESITENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

B npouecce nocTukeHHs TMYHOCTHBIX PE3YJILTATOB OCBOEHUS MPOTrPaMMBbl
mo wHPOpPMATHKE Yy OOYYalOUIUXCs COBEPIICHCTBYETCS OSMOIMOHATHHBIN
WHTEJUICKT, MPEATIONAratonifi cOPMUPOBAHHOCTD:

CaMOPETyJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TMOBEACHUE, CIOCOOHOCTh aJalTHUPOBAThCA K
HYMOIMOHATLHBIM U3MEHEHUSM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEWH MOTHUBAILINY, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LEIU
U yCHexy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXO/SI U3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE
COCTOSIHUE JPYrHX, YUMTBIBaThb €ro IpU OCYUIECTBICHUM KOMMYHHUKALIUH,
CIIOCOOHOCTH K COYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPauBaTh
OTHOIIEHUS C APYTUMHU JIOAbMU, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peliaTh
KOH(MDJIUKTBHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe m3yueHuss MHPOPMATHUKKM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBanus y oOyuwatomerocs OynyT choOpMHpPOBaHBI MeTalpeAMETHBIC
pe3ynbTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YUEOHBIX JCUCTBUAX, 2 UMEHHO —
NIO3HABAaTEIbHbIC YHUBEPCAIBHbIC YyUeOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIC YYeOHBIC JEHCTBHSI, PETYJISTUBHBIC YHHBEPCAIbHBIE YUCOHBIC
JCHCTBHS, COBMECTHAS JIESTEIIHOCTb.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOruvYecKne JAeicTBUS:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh W aKTyalU3UpOBaTh  IPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK WM OCHOBAHMS IJI1 CPABHEHUS,
KJaccuuKkauy u 006001eHNS;

ONpeAeysaTh LN ACATCIIBHOCTU, 3aJlaBaTh MapaMeTpbl U KPUTEPHUHU HUX
JIOCTHOKCHHS,

BBIABJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTpUBAECMbBIX
SIBIICHUSX,

pa3pabaTeIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTepHaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTb, OIICHUBATh COOTBETCTBHUE
pe3yJIbTaTOB LEJSM, OLICHUBATh PUCKHU TTOCIIEICTBUN 1€ TEILHOCTH;

KOOPAWHUPOBaTh M  BBINOJHATE pabOTy B YCIOBUSIX pPEaIbHOIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIQJICTh ~ HaBBIKAMH  y4€OHO-HCCIIEIOBATEIbCKOH M IPOEKTHOM
JeSTEIbHOCTH, HAaBBIKAMH Pa3peIlIeHus MpooIeM, CIOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSTEIbHOMY IIOMCKY METOJIOB pEIICHUS MPaKTHYECKUX 3ajad,
MIPUMEHEHHIO PA3JIMYHBIX METOJ0B MMO3HAHUS,



OCYIIECTBIISITh Pa3JIMYHbIE BHUABI ACSITEIBHOCTU MO MOJIYYEHHUIO HOBOIO
3HAHMSI, €r0 MHTEPIPETALMH, NMPEeoOPa30BAHUI0 U MPUMEHEHHUIO B PA3TMYHBIX
y4EOHBIX CUTYyallUsX, B TOM YHUCJIE MPU CO3AAaHUU YUYEOHBIX M COLIMAIBHBIX
MIPOEKTOB;

dbopmMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHUS,  BIAAeTh  HAy4YHOU
TEPMUHOJIOTHUEH, KITIOYEBBIMU MOHITUSAMU U METOaMU;

CTaBUTh U (PopMyNIHpOBaTH COOCTBEHHBIE 3aJayd B 00pa30BaTEbHOMN
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISATh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJIU3UpOBATH 3ajady,
BBIIBUTATh THNOTE3y €€ pelieHusi, HaXOAUTh apryMEHThl AJis JA0Ka3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh TapaMeTPbl U KPUTEPUU PEIICHUS;

aHANIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAIMsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN MOUCK MEPEHOCa CPEJCTB U CIIOCOO0B
JENCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, TIpeJIaraTh OPUTHHAIBHBIE TTOIXO/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3aJ1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ unopmaumeii:

BJIQ/ICTh HABBIKAMHU TMIOJYYEHUS HH(OpMALMM M3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTh TOUCK, aHAlU3, CHUCTEMATU3AIMIO H
WHTEPIPETANNIO HHPOPMAIIUK PA3TUIHBIX BUIOB U (OPM MPEACTABICHHUS;

co3faBaTh TEKCTHI B pasNWyHBIX (opmarax ¢ y4€ToM Ha3HAYCHUS
uHQopMaIMl W 1EJIEBOM ayIUTOPHH, BHIOWpas ONTUMaIbHYIO (opmy
MIPEACTABICHUS U BU3YyaU3allUu;

OLIEHUBAThH JOCTOBEPHOCTb, IETHTUMHOCTh HH(POpPMAIUH, €€ COOTBETCTBUE
MPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMAM;

UCTIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TE€XHOJIOTMH B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3al[MOHHBIX
3aja4 ¢ coOnoeHueM TpeOOBaHUM SProOHOMHUKH, TEXHHKH O€30MmacHOCTH,
TUTUEHBI, PECypcOCOEpEeKEeHUs, TMPAaBOBbIX W JITUYECKUX HOPM, HOPM
MH(pOpMaIIMOHHOW 0€30MaCHOCTH;

BJIQJE€Th  HABbIKAMU  paclliO3HaBaHWUs W 3alIUTBl  WH(OpMaluw,
MH(pOpPMALIMOHHOW 0€30MaCHOCTH JIMYHOCTH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) o0enme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BeeX chepax KU3HM,

pacmo3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHHS, MOHUMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, PACIO3HABATH MPEATIOCHUTKH KOH(IUKTHBIX CHUTYaIlMi U
CMSATYATh KOH(IJIUKTHI;

BJIQJCTh Pa3IUYHBIMM  CIIOCOOAMHU  OOIICHUS W  B3aWMOJICHCTBUSA,
apryMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMST4aTh KOH(MIMKTHBIEC CUTYaIlUH;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeJIbHOCTD:

NOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAH/THON M WHINBUTyaJIbHON
paboThI;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUU ¢ y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0r0 YieHa KOJIJIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUS MO UX JTOCTUKEHHUIO: COCTABIAThH IUIAH JIEUCTBUIA,
pacnpenensiTh poii ¢ y4€TOM MHEHHH YYacCTHHKOB, OOCYXJaTh PE3ybTaTbhl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4acTHHKA KOMaHIbI B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjgaratb HOBBIE IPOEKTHI, OLIEHWBATh HJACH C TO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMUECKOE MOBEACHHE B Pa3IUYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

1) camoopranusanus:

CaMOCTOATEIBHO OCYIIECTBIIATh MO3HABATEIBHYIO €SI TETbHOCTD, BHISIBIISITH
POOIEMBI, CTABUTH U (JOPMYIUPOBATH COOCTBEHHBIC 33]]a4H B 00Pa30BaATEIIHLHON
NESITEIbHOCTH M )KU3HEHHBIX CUTYallUsIX;

CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH pEUIEHUs NpoOJeMbl ¢ Y4ETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEANIOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM;

pacmupsITh paMKH YY4€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEATTOUYTCHUH;



Jenatb ~ OCO3HAHHBIM  BBIOOP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYIHULIMU B
pa3HbIX 00JIacTAX 3HAHWM, MOCTOSIHHO IOBBINIATH CBOM 0Opa30BaTENbHBIA U
KYJIbTYpPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallusiM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/JIeTh HABBIKAMHM  IIO3HABATENIbHOW pedieKcud Kak OCO3HaHUs
COBEpIIAEMbIX JIEMCTBUI M MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJIbTATOB H
OCHOBaHHUM, UCTIOJB30BaTh MPUEMBI PePIIEKCUU IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHUKEHUIO;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTUX IPU aHAIM3E pPE3yJbTaTOB
JeSITEBHOCTH.

3) npuHsaTHs ce0s M APYrux:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAJIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYIHX Ha OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3UIMH IPYrOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

B mpouecce mzydenus: kypca nHGopMaTuku yriayoiaéHHoro ypoBHs 6 10
Knacce O0O0y4aromuMucs OyayT JOCTHTHYTBHI CIEAYIOMIHE TPEIMETHBIC
PE3YNIbTATHI:

BJIQJICHUE TIPEACTABICHUSIMH O pOJIM WHGOPMAIIMM U CBA3AHHBIX C HEU
MPOIICCCOB B MPUPOJAC, TCXHHKE M OOIIECTBE, IMOHATHAMU «UHMOpMAIIHI»,
«MH(QOPMAIIMOHHBIA  TPOIIECC», «CUCTEMa», «KOMIIOHEHTHI ~ CHCTEMBI»,
«cucteMHbIi G HEeKTy, «MHPOPMAIIMOHHAS CHCTEMAaY, «CUCTEMa YIIPABICHHSIY,

BJIQJICHHE METOJaMH TOuCKa WHpopMmanuu B ceTtu VHTepHET, ymeHue
KPUTHUYECKU OIICHUBATh WH(OPMAIIUIO, TTOIYICHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TNPUBOAUTH MPUMEPHI
UCTOYHUKOB WX TOJYyYCHUS W HAMNPABICHUS WCIIOJIB30BAHUS, YMCHHUE
KJaccu(UIMPOBATh OCHOBHBIC 3aJlayM aHAJM3a JaHHBIX (IMPOTHO3WPOBAHMUE,
kmaccuukanus, — KjlacTepusaris,  aHaliu3  OTKJIOHCHWH),  TOHHMATH



MOCJICIOBATEIPHOCT PEIICHUST 3aJad aHajdu3a JaHHBIX: cOOp TMEepBHYHBIX
JAHHBIX, OYMCTKA M OIEHKA Ka4yecTBa JaHHBIX, BHIOOP W/WIM TOCTPOCHHUE
MoOJeNr, TpeoOpa3oBaHWE JAHHBIX, BH3yaJIM3allUsl JTaHHBIX, WHTEPIIPETAIUs
pe3yIbTaToB,;

NOHMMAaHWE OCHOBHBIX IPUHIIUIIOB YCTPOHCTBA W (DYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTallMOHAPHBIX W MOOMJBHBIX KOMIIBIOTEPOB, TEHJICHIINN
Pa3BHUTH KOMIIBIOTCPHBIX TEXHOJIOTHI;

BJIaJICHHE HaBBIKAMHU PAa0OTHI C ONEPAIIMOHHBIMUA CUCTEMaMHt, OCHOBHBIMHU
BUJAMU TIPOIPAMMHOTO OOCCIEYCHMs I PEIICHUS Y4YeOHBIX 3ajad  II0
BBIOpAHHOM CTICIIMAIN3AIUY;

HaJIMYME TIPEJICTABICHUA O KOMIBIOTEPHBIX CETAX M HMX POJIU B
COBPEMEHHOM MHpE, 0 0a30BBIX IPUHITUIIAX OPTraHU3AIMH U (DYHKITMOHHPOBAHUS
KOMITBIOTEPHBIX ~ ceTel, 00  OoOmMX  NpPUHIOUIAX  pPa3paboOTKu U
(GYHKIIMOHUPOBAHMSI MHTCPHET-TIPUIIOKCHU;

NOHMMAaHWEe yIpo3 HHPOPMAIIMOHHON OE30MaCHOCTH, HCIIOJIb30BaHUE
METOJIOB M CPEJACTB IPOTHBOJCHCTBHUS OSTUM YIrpo3am, COOJIIOJICHUE MeEp
6e30macHOCTH, MPeI0TBpAIIAOIINX HE3aKOHHOE pacnpocTpaHeHue
NEPCOHAIBHBIX JAHHBIX, COOJO/IeHNE TPeOOBAaHUN TEXHUKH O€30MaCHOCTH U
TUTUEHBI pU paboTe ¢ KOMIIBIOTEpAMU U IPYTUMU KOMIIOHEHTaMU HU(PPOBOTO
OKPYXEHUS, TOHUMAaHHE IPABOBBIX OCHOB HCIIOJIb30BAHUSI KOMIIBIOTEPHBIX
nporpamMm, 0a3 TaHHBIX U PabOTHI B ceTu MHTEpHET;

MOHMMAaHUE OCHOBHBIX NPHUHIIMIIOB JUCKPETH3AIMU Pa3IUYHBIX BHUJIOB
uHDOpMalMK, YMEHHE OIpeaesiaTh HHQPOPMAIMOHHBIH O00BEM TEKCTOBBIX,
rpaduuecKkux ¥ 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX MapaMeTpax IUCKPETU3AINH,
YMEHHE ONpENesaTh CPEAHIOI CKOPOCTh TMepenayd JaHHBIX, OIEHUBATH
M3MEHEHHE BPEMEHHU IMepeiadd MpU HW3MEHEHUH WH(GOPMAIIMOHHOTO 00BEMa
JTAHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

yYMEHHE UCIIOJIH30BATh MPHU PEIICHUH 33]1a4 CBOMCTBA MO3UITMOHHON 3aMTUCH
qycell, ajirOpuTMa TIOCTPOCHUS 3alUCH YKCIa B TMO3UIUOHHON CHCTEME
CUHMCIICHUS C 3aJlaHHBIM OCHOBAHMEM M TIIOCTPOSHHUS YHCJIA 10 CTPOKE,
colepiKalie 3amuch JTOTO YWCIa B TIO3WIIMOHHOW CHCTEME CUHCICHHS C
3aJlaHHBIM OCHOBAaHHWEM, YMEHHUE BBITMIOJIHATh apu(PMETHUECKHE OIEpalud B
MO3UITMOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHHE BBITIOJIHATH MPEe0Opa30oBaHUs TOTUYECKUX BBIPAKECHUM, NCTIONB3YS
3aKOHBI aiTreOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKEHUE B
JTU3bIOHKTUBHOM W KOHBIOHKTMBHOM HOpMallbHBIX (opMax Mo 3aJaHHOU
Ta0NHIle WCTHHHOCTH, WCCJIENA0BaTh 00JIaCTh WMCTUHHOCTH BBICKA3bIBAHMS,



COJIEpKAIlleTO TEPEMEHHbIE, pellaTh HECJIO0XKHbIE JIOTMYECKUE YpPaBHEHUSA U
CUCTEMbI YPaBHECHUMU;

NOHMMaHHe O0a30BBIX aJTOPUTMOB OOpPAOOTKM YHMCIOBOM M TEKCTOBOM
nH(popManuu (3anuch YUCE B MO3UITMOHHON CUCTEME CUMCIICHUS, HAX0XKICHUE
BCEX MpPOCTHIX YMCEN B 3aJaHHOM JHana3oHe, o0paboTKa MHOTOPA3PSAHBIX
LETbIX YKCeNl, aHaJIu3 CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB IMOUCKA U
COPTUPOBKH, YMEHHE OINpPEIENsiTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
aNropuTMOB (CyMMHpPOBAaHHUE JJIEMEHTOB MacCHBa, COPTHPOBKAa MAacCCHUBA,
nepeOOpHbIE AITOPUTMBI, IBOUYHBIN MMOUCK) U TPUBOJAUTH MPUMEPHI HECKOIBKHUX
ITOPUTMOB PA3HOM CIIOXKHOCTH JIJISl PEILICHUs] OHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIBHBIM SI3IKOM MTPOTPAMMHPOBAHUS BHICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O 0a30BBIX THIAX IaHHBIX M
CTPYKTypaX JlaHHBIX, yMEHHUE HCIMOJb30BaTh OCHOBHBIC YIIPABISIONINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh aHAIN3 TPEAJIOKEHHONW MPOrpaMMBbl:
OTIPENICIIATh PE3YIbTAThI pA0OTHI TPOTPAMMBI ITPH 3aJJaHHBIX UCXOAHBIX JaHHBIX,
OTIPENIEeIIATh, TPU KAKUX UCXOIHBIX JAHHBIX BO3MOXHO TOJIYYEHUE YKa3aHHBIX
PE3YNIBTATOB, BBISBIISTH JaHHBIE, KOTOPhIE MOTYT MIPUBECTH K OIHUOKe B paboTte
OporpaMmbl, (HOpMyIUPOBATh MPEAJIOKEHHS MO YIYUYIIEHUIO MPOTPAMMHOIO
KOJa;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHl U
JEMOHCTpPAIlMOHHBIE ~ MaTepuaibl C  HUCIOJB30BaHMEM  BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U 00JAYHBIX CEPBHCOB;

YMEHHE  HUCIOJIb30BaTh  JJIEKTPOHHBbIE  TaOJUIBI  JJIs  aHalu3a,
Ipe/ICTaBIeHUs U 00paOOTKU JaHHBIX (BKJIIOYAs BEIYMCICHUE CYMMBI, CPETHETO
apu(pMETHIEeCKOro, HAMOOJBIIET0 W HAUMEHBIIETO 3HAYCHUW, pEIICHHE
ypaBHEHUH, BEIOOP ONTUMAJIBHOTO PEIICHUS], TOJ00p JIMHUK TPEHA, PEUICHUE
3a/1a4 MPOTHO3UPOBAHUA).

B mpouiecce uzydenus: xkypca uHbpopMaTuku yriayonéHHoro ypoBHs 6 11
Knacce oOyyaromuMmucs OyayT JOCTUTHYTHI —CIEAYIOUIME MpeaIMEeTHbIE
PE3YIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JOMYCKAIOIUE OJHO3HAYHOE
JIEKOANPOBaHNE COOOIMEeHn (MpeUKCHBIE KOJbI), UCIIOIH30BATh MPOCTEHINNE
KO/JIbI, KOTOPBIE MMO3BOJIAIOT OOHAPY>KMUBATh U UCIIPABJISATH OIIMOKH MPU Niepeaade
JAHHBIX, CTPOUTH KOJ], 00ECTICUNBAIOIINI HAUMEHBIIYIO BO3MOKHYIO CPETHIOIO
JUIMHY COOOILEHHS] MPU U3BECTHOM YAaCTOTE€ CHMBOJIOB, MOSICHATH MPUHIIMIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CHKATHS JAHHBIX;

yMEHHUE peniaTh aJropuTMHUUYECKUE 3a/1a4M, CBSI3aHHBIE C AaHAJIM30M T'padoB
(3aJauyn  MOCTPOCHUSI ONTUMAJIBHOTO IMYTH MEXAY BepliMHamu rpada,



OTpENCICHNs]  KOJMYECTBA  PA3JIMYHBIX  IMYyTEH  MEXAYy  BEPIIMHAMH
OPHUEHTUPOBAHHOTO AMKJIMYECKOTO0 rpada), yMEHUE HCIIOIb30BaTh JEPEBhS MPU
aHaNMM3¢ W TIOCTPOCHUU KOJIOB W JUIsl TPEICTaBICHUS apUPMETHUUECKHUX
BBIPOKCHUM, TPU PEUICHUW 3aJad TOWCKa U COPTHUPOBKH, YMEHHE CTPOUTH
JEPEBO WIPHI 10 3aJaHHOMY aITrOPHTMY, pa3padaThiBaTh W OOOCHOBBIBATH
BBIUTPHINIHYIO CTPATETHIO UTPHI,

yMEHHE pa3padaThlBaTh W pPEATM30BBIBATH B BHUJEC IMpOTrpaMM Oa30BBIC
aJTOPUTMBI, YMEHHUE HUCIIOH30BATh B MPOTPaMMax JIaHHBIC PA3UYHBIX THUIIOB C
y4€TOM OTpaHWYCHUM Ha JUAIa30H WX BO3MOKHBIX 3HAYCHHM, MPUMEHSATH MPU
peIICHUM 3a7ad CTPYKTYPBl JaHHBIX (CIUCKH, CIIOBApH, CTCKH, OYCPEiH,
JIEpeBhs), HCIOJB30BaTh 0a30BBIC OINEpPAllMA CO CTPYKTypaMU JIaHHBIX,
NPUMCHSTh CTaHJIAPTHBIE W COOCTBEHHBIC MOJANPOTpaMMBbI Il 00pabOTKH
YHUCJIOBBIX JaHHBIX M CUMBOJIBHBIX CTPOK, HMCIIOJIB30BaTh IPH pa3padOTKe
porpaMM OWOJIMOTEKH TONPOrpaMM, 3HATh (YHKIIMOHAIBHBIC BO3MOXKHOCTH
WHCTPYMEHTAJIbHBIX CPEACTB Cpeabl pa3pabOTKH, YMEHHUE HCIIOJIb30BaTh
CpelncTBa OTIAAKA TPOrpaMM B CpeAe MPOTrpaMMHUPOBAHMS, YMEHHUE
JOKYMEHTHPOBATH MIPOTPAMMBI;

yMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHHE OCHOBHBIMU CBEJCHUSIMU O 0a3ax HaHHBIX, UX CTPYKTYpe,
CpelCcTBaX CO3[aHus U pabOThl ¢ HUMH, YMEHHE MCIIOJIb30BaTh TAOIUYHbBIE
(pensimmoHHbBIC) 6a3bI JAHHBIX (COCTABIIATH 3aMPOCHI B 0a3aX JaHHBIX, BBIMOTHATh
COPTHUPOBKY M TOWCK 3amuced B 0a3e JaHHBIX, HANIOJHIATH pa3paboTaHHYIO 0a3y
JAHHBIX) ¥ CIIPABOYHBIC CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTUYECKUE MOJENIU s
aHanu3a OOBEKTOB M TMPOLECCOB: (OPMYIUPOBATH I1€db MOJCIHUPOBAHUSA,
BBITIOJIHATh aHAIM3 PE3YyJIbTAaTOB, IOJYYEHHBIX B XOJI€ MOJICTUPOBAHMS,
OIICHMBATh COOTBETCTBUE MOJCIHA MOJCIUPYEMOMY OOBEKTY WU IPOIIECCy,
MPEICTABIATH PE3YIbTAThl MOJACIUPOBAHUS B HATJISITHOM BH/IE;

YMEHHE OpraHWU30BHIBATH JIMYHOE WH(GOPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IIMYHBIX CPEJCTB MUGPOBBIX TEXHOJOTHHA, MOHMMAHHE
BO3MOXHOCTEH IM(GPOBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, MHQPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHWMAaHNE OCHOBHBIX MTPUHITUTIOB PAOOTHI, BO3MOXXHOCTEH M OTPAHUYCHUS
MPUMEHEHUS TEXHOJIOTUN UCKYCCTBEHHOTO MHTEJUIEKTA B PA3IMYHBIX 00JIACTSIX,
HAJIMYUe TPEICTABICHUNA O Kpyre pemaeMbIX 3ajlad MAIIWHHOTO OOyUYeHHUS
(pacno3HaBaHus, KJIacCU(pUKAIIUU 151 MPOTHO3UPOBAHMUS) HaJIN4ne
MpEeACTaBIeHNd 00 WCIOJIB30BAaHUHM WH(DOPMAIMOHHBIX TEXHOJIOTHHA B
pa3IUYHbIX NpodecCuoHaNbHBIX cepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndpoBas rpamoTHOCTH
11 KomnbroTep - yHUBEpcaibHOE YCTPOUCTBO 6
' 00paboTKN JaHHBIX
1.2 [TporpammuOE 0OecnieueHme 6
1.3 KommbrotepHsie ceTu 5)
14 Nudopmanronnas 6e301macHOCTh 7 2
Hroro mo pazgeny 24
Pa3nen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[Ipencrasnenue nunpopmanuu B
2.1 beA bop 19 2
KOMITbIOTEpE
2.2 OCHOBBI areOphI JTOTUKH 14
2.3 Kommnrerorepnas apudpmernka 7
Utoro no pazneny 40
Paznea 3. AropurmMbl 1 NpOrpaMMHpPOBaHUE
3.1 BBenenue B mporpaMMupOBaHue 16 0.5
3.2 BcenoMorarenbHble alropuTMbl 8 2
3.3 YucneHHbIe METOIBI 5 3




ANTopUTMBI 00paOOTKH CHMBOJIBHBIX

3.4 5 1
JTAHHBIX
3.5 AJTopuTMBI 00paObOTKH MAacCCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJIOT UM
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHaIN3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nen 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
WNudopmanms n nHGopMaimoHHbIe
1.1 opmart dopman 10 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Pa3znen 2. AnroputMbl 1 NPpOrpaMMHUpPOBaHHe
2.1 DNIEMEHTHI TEOPUHU aTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
IPOrpPaMMHPOBAHUS
Hroro mo pazgeny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
KomnbroTepHO-MaTeMaTHUECKOe
3.1 P 8 2
MO/ICITMPOBAHUE
3.2 Ba3sl maHHBIX 10 4
3.3 Be0-caiitbt 14 4
3.4 KomnsrotepHas rpaguka 8 3.5
3.5 3D-monenupoBaHue 8 3




Hroro no pazneny

48

PesepBHOe Bpems

20

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireckie u3yyeHusi = o0pa3oBaTesbHbIE
padoThI padoTsbI pecypest
TpeGoBanust TEXHUKH O€30MACHOCTU U
1 THTHEHBI IPH paboTe ¢ KOMITBIOTEpaMHU 1
U IPYTEMH KOMIIOHEHTaMH [ (pPOBOTO
OKPYKCHHS
5 [TpuHIIMTIBI pabOTHl KOMITBIOTEPOB H 1
KOMITbIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TIOMOIIIBIO IIKH. 1
KoHTpoJsiepsl BHENIHUX YCTPOUCTB
4 ABTOMaTHYECKOE BBINOJIHEHHE 1
MIPOrpaMMBbI POLIECCOPOM
OnepatuBHas, NOCTOSTHHAS U
5 JOJITOBPEMEHHAS! TAMSITh. 1
KoHTposiepsl BHEIIHUX YCTPONCTB.
[Ipsimoii nocTym K maMaTu
5 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOT U
IIporpammHoe obecnieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX 1

CHCTEM M MOOWJIBHBIX YCTPOICTB




CucreMHO€ NporpaMMHOE
obecnieuenne. OnepaiOHHbIE
CHCTEMBI

Yrtunutel. [[paiiBepsl yCTpONCTB.
[TapamiensHOE IPOrpaMMupOBaHUE

10

WNHcTannsmus u JeMHCTaIUTSIHs
MPOTPaMMHOTO 00ecTIeueHuUs

11

®daiisioBbie cucTeMbl. [IpuHIATIBI
pa3MenIeHus: 1 HMEHOBaHUs (DailyioB B
nosiroBpemMeHHo# mamsitu. [11a6imonsl
JUTsI OTIMCAHMS TPYII (paityioB

12

3aK0HOHATEIBCTBO POoccuiickomn
denepanyu B 00JIaCTH IPOTPAMMHOTO
obecrieueHns U TaHHBIX

13

[IpuHIMIBI HOCTPOEHUS U anmapaTHbIE
KOMITOHEHTBI KOMIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14

Cetb UHTEpHET

15

Pasnenenue IP-cetu Ha moaceTu ¢
IIOMOIIBIO MACOK MOACETEH

16

CereBoe AJIMUHUCTPUPOBAHUC

17

Buner nestensHoctu B cetu HTEpHET.
CepsBucsl UHTepHeTa.
I'ocynapcTBeHHBIE IIEKTPOHHBIE
CEPBHCHI U YCIyTH

18

WNudopmanronHas 6e30macHOCTb




19

BpenonocHsie mporpaMMHOE
o0ecrieyeHre U METOJIbI OOPHOBI C HUM

20

[IpakTuyeckas pabora 1o Teme
" AHTUBUPYCHBIE ITPOrpaMMBbl"”

21

OpFaHI/I3aIII/I$I JIMYHOTI'0 apXuBa
nHpopmauuu. PezepsHoe
konupoBaHue. [laponbHas 3amura
apxuBa

22

udpoBanue 1aHHBIX

23

AnroputMm mudpoBanus RSA.
Creranorpadus

24

[IpakTnueckas paborta o treme
"[llnppoBanue qaHHBIX"

25

Nudopmanus, naHHbIE U 3HAHUA.
HNudopmanronHbIe IpoI1ecchl B
MIPUPO/IE, TEXHUKE U OOIIECTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIE
BEJIMYUHBI 1 CUTHAJIBI.
Heo0xoauMOoCTh AUCKpETH3AINA
nHGOpMAIINH, TIPETHAZHAYCHHOM IS
XpaHeHHsI, TIepeiadr 1 00paboTKH B
U(PPOBBIX CUCTEMAX

27

JIBOM4YHOE KOJIMpPOBaHUE.
PaBHOMEpHBIE M HEPAaBHOMEPHBIE
KoJbl. JlekoupoBaHue cooOIeHuH,
3alMCaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJIOB




VYcnosue @ano. [loctpoenue
OJIHO3HAYHO JIEKOIUPYEMBIX KOJIOB C

28 nmomoIisko aepesa. ['pad A A.
Mapxkosa
EnuHUIBI M13MEpEeHUs KOJTMYeCTBa

29 nHpopmanuu. AndaBUTHBIN TOIXOA K
OIIEHKE KOJInYecTBa HH(popManuu

30 CHuCTEMBI CUHCIICHUS

31 [TepeBon uncen U3 OJHON CUCTEMBI
CUHCJICHHS B IPYT'YIO
JIBowuHasi, BOCBMEpUIHAS U

32 IIIECTHAIIATCPUIHAS] CHCTEMBI
CUHCJICHHS, CBSI3b MEXY HUMH
JIBowuHas, BOCBMEpUIHAS U

33 IIeCTHAAIATepUIHAS CUCTEMBbI
CUHCJICHHS, CBSI3b MKy HUMH
JIBowuHas, BOCBMEpUYHAS U

34 HIeCTHAAIATepUIHAS CUCTEMBI
CUHCJICHHS, CBS3b MEXy HUMH

35 Apudmernyeckue onepaiuu B
[MO3UIMOHHBIX CHCTEMAaX CUMCIECHHS

36 TpouuHasi ypaBHOBEIIICHHAsI CHICTEMA
CUHCJIECHHUS

37 JIBOMYHO-IeCATHYHAS CHCTEMA
CUHUCJICHUS

38 KoaupoBanue TekcToB




39

PactpoBoe kogupoBanue
M300paxeHUi

40

[IpakTuyeckas pabora 1o Teme
"Iluckpernszanus rpaduaecKoit
nHpopmanun"

41

[IBeToBbie MOsIeTM. BexkropHoe
KoupoBaHue. @opmarsl paisos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

42

KoaupoBanue 3Byka. O1rieHka
nH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE
JMCKPETU3aLMU U pa3psiiHOCTH
KOJMPOBAHUS

43

[IpakTrueckas padoTa o Teme
"JluckpeTusanus 3ByKOBOM
nHpopmarun"

44

OcHOBBI aredpsl JTOTUKU

45

Jlornueckue oneparuu. Tabauibl
HCTUHHOCTH

46

Jloruueckue BBIPpAKCHUA. Jloruueckue
TOXICCTBA. HOK&S&TGJ’IBCTBO
JJOI'MYCCKUX TOXICCTB C IIOMOIIIBIO
Ta6J'II/II_I HCTUHHOCTH

47

[IpakTryeckas paboTta o Teme
«IToctpoenue n aHanu3 TabnUIL




HNCTUHHOCTHU B Ta6J'H/I‘IHOM
IPOIIECCOPE»

48

Jlormueckue omncpanru U orcpanuunu
Haa MHOXKCECTBaAaMH

49

Jlormueckue omnepanru U orcpanuu
Haa MHOXXECTBaAMH

50

3aKoHBbI aNredphl JJOTUKH.
DOKBUBaJIEHTHbIE PeoOpa3oBaHUs
JIOTMYECKHUX BBIPAKECHUIN

51

Jlornueckue ypaBHEHHUS U CHCTEMBI
YpaBHEHUU

52

Jlornueckue QyHKIIMU. 3aBUCUMOCTh

KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX

(GYHKIHHM OT KOJIMYECTBA apTyMEHTOB.
[TonHbIe cUCTEMBI TOTHYECKUX

byHKINNA

53

Kanonunueckue Gpopmbl JTOrHUECKUX
BhIpakeHUil. COBEpILICHHBIC
JU3BIOHKTUBHbBIEC 1 KOHBIOHKTHBHBIE
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX
MIOCTPOCHHUSI 10 TaOIHIIe UCTUHHOCTH

54

Jloruueckue 3IEeMEeHThI B COCTaBE
KOMIIBOTCpa

55

Tpurrep. Cymmarop.
MHoropa3ps bl CyMMaTop




56

[TocTpoeHue cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAKEHUS 110 JIOTUYECKOU CXemMe

57

Muxkpocxembl U TEXHOJIOTUS UX
IIPOU3BO/ICTBA

58

[IpencraBnenue HenbIx ynucen B
IMaMATH KOMIIBIOTEPA.
OrpaHn4eHHOCTh IMana3oHa Yncen
IIpH OTPAaHUYCHHUHN KOJINYCCTBA
paspsoB. [lepenonHenue pazpsaHoi
CE€TKHU

59

be33nakoBbIe 1 3HAKOBBIC TAHHBIE.
3HAKOBBIN OUT. J[BOMYHBIHA
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
qHUCe

60

[TobuToBBIEC TOrMUYECKHUE OTIEpAIIUH.
Jlornueckwuii, apuMeTHICCKUI 1
LUUKIUYECKUI CIBUTH

61

[[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckiovaromee MJIN»

62

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHUC B IIaMATH
KOMIIBIOTCpa BCIICCTBCHHBIX YN CCII

63

BrinonHenue onepanuii ¢
BEIIECTBEHHBIMH YHMCIIAMH,
HaKOIUICHHE OIHUOO0K MpU
BBIYHCIIEHUAX




[IpakTtuyeckas paboTra 1o Teme
«M3yueHne nmopaspsiTHOro MalInHHOTO

o4 MPECTAaBICHUS LENbIX U
BEIIECTBEHHBIX YHCEID»

65 AHanmm3 alIropuTMOB
DTanbl peneHus 3a1a4d Ha

66 KoMmmbioTepe. MHCTpyMeHTaIbHbIE
CpeZACTBa: TPAHCISATOP, OTIAIIHK,
PO UITUPOBIITUK
Cpena nporpaMmMupoBaHHs.

67 Komnmssiiust 1 mHTEpIpeTaus
nporpamm. BupTtyanbHble MalTuHEL.
WuTerpupoBanHas cpena pa3padoTKu

68 MeToap! OTJIaIKK TPOTPaMM

69 Tunsl nepeMeHHbIX B s3bIKE
MIPOrPaMMHUPOBAHUS

70 O06paboTKa LETBIX YUCEI

71 O06paboTKa BEIIECTBEHHBIX YHCEI

79 Cny4aliHble U NICEBIOCTyYalHbIC
qucna

73 Bersnenus. CnoxHble yca0BuUs

74 Hukiel ¢ ycnoBuem
[MKIIBI 110 IEPEMEHHOMN.

75 B3anMo3amMeHseMOCTb pa3InyHbIX

BHUJOB IIUKJIOB




O0paboTka HaTypAIBHBIX YUCEIl C

76 WCIIOJIb30BAHNEM IIUKIIOB
HaxoxeHne Bcex MpOCThIX YHCET B
77 3aJaHHOM nuana3one [Ipaktuaeckas 05
paboTa o Teme «Pemienue 3a1au '
METOJIOM mepedopar»
78 WNuBapuanT nuxia
79 JlokyMeHTHpOBaHKE IPOTpaMM
80 O06paboTKa TaHHBIX, XPAHAIIUXCS B
(haiinax
81 Pas3Ouenne 3a1aum Ha 1013314491
Hcnonp3oBanne cTaHIapTHOU
OMOIMOTEKH SI3bIKA
82 nporpammupoBanus. [loakmroueHue
OMOTMOTEK MOIPOrPaMM CTOPOHHHUX
MPOU3BOIUTENCH
83 [Hoanporpammsl (poueIypsl U
(yHKIHN)
84 [Hoanporpammsl (poueIypsl U
yHKHH)
85 [IpakTuueckas paborta o Treme 1
"PazpaboTka nmoamporpamm"
Pexypcus. PexypcuBHbBIE 00BEKTHI
86 (ppaxrainsr). PexypcuBHble

poLeypbl U PYHKIUH.




HWcnonp3oBanue creka misd
OpFaHI/I?;aIII/II/I peKprI/IBHBIX BBI3OBOB

[IpakTuyeckas pabora 1o Teme

87 "PexkypcuBHBIE OANIPOrpamMMbl"

88 MoaynbHBIN IPUHIMI IOCTPOCHUS
MIPOrpaMMm

89 UwucieHHbIE METOTbI

90 [IpakTnueckas pabora o Treme
«HucneHHoe penieHne ypaBHEHHD)

o1 Hcnonb30BaHuEe TUCKPETU3ALMH B
BBIYHMCITUTEIIBHBIX 33]1a9ax
[IpakTnueckas paborta o treme

92 «[IpubnmwxEHHOE BBIUMCICHUE IJTUH
KpPUBBIX U IUIOIIa e GUryp»
[IpakTrueckas padoTa o Teme

93 «ITouck Mmakcumyma (MHHEMYMa)
byHKIANY
O06paboTKa CUMBOJIBHBIX JIAHHBIX.

94 ANroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJACYET KOJINYECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE
ANroput™Mbl 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHue CTPOKH Ha CJIOBA 110
MPOOENTbHBIM CUMBOJIAM

96 ANropuTMBI 00pabOTKH CUMBOJIBHBIX

CTPOK: ITOMCK IOJCTPOKU BHYTPH




JTAHHOW CTPOKH; 3aMEHA HAJEHHON
IIOJCTPOKH Ha IPYI'yIO CTPOKY

97

[IpakTuyeckas pabora 1o Teme
"O06paboTKa CTPOK C HCIIOJIb30BAHUEM
GyHKIUH cTaHAapTHON OMOITHMOTEKH
sI3pIKa MpOTpaMMHUpoOBaHus"

98

I'enepanus cioB B 3aJaHHOM
andasure

99

MaccuBbI B IOCIIEIOBATEIHHOCTH
yucen. [Ipakruueckas paboTa 1o teme
"3anonHenue maccusa”

0.5

100

O060061EHHbIE XapaKTEPUCTUKHI
MaccuBa

101

JIMHEeWHBII TOUCK 3aTaHHOTO
3HaveHHs B MaccuBe. [IpakTrdeckas
pabota o Teme "JIMHEWHBIN TTOUCK
3aJIaHHOTO 3HAYCHUS B MaccuBe"

0.5

102

[IpakTrueckas padoTa o reme
"ITorck MUHHMMAaJIEHOTO
(MakCHMaJIbHOTO0) JJIEMEHTA B
YHCJIOBOM MaccuBe"

103

CopTupoBKa 0THOMEPHOTO MacCHBa.
[IpocTbie METOIbI COPTUPOBKH.
[IpakTryeckas paboTta o Teme
"[IpocTbie METOABI COPTUPOBKU
Maccusa"

0.5




CoptupoBka ciausiHueM. beictpast
COPTUPOBKA MacCcUBa (JITOPUTM

104 QuickSort). ITpakruueckas pabora 1o L 05
teme "bricTpast coprupoBka MaccuBa"
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [Ipakrrueckas padoTa 1o 1 0.5
Teme "JIBOuYHBIN MOUCK"

106 JIByMepHBIE MACCHBBI (MATPHIIHI) 1

107 Anroput™bl 00pabOTKH MaTpUIL 1

108 Pemienne 3amau aHaim3a JaHHBIX 1

109 CpejcTBa TEKCTOBOTO MPOIIeccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTrueckas padoTa o Teme

111 "BépcTka TOKyMEHTOB C 1 1
MareMmatudeckumu popmynamu'

112 HNHCTpyMEHTHI pelieH3uPOBaHMS 1

113 [IpakTuueckas paborta o treme 1 1
"MHoOTrOCTpaHUYHbIEC IOKYMEHTHI"
O6uraunbie cepuckl. KosmekrupHas
paboTa ¢ TOKyMEHTaMHU.

114 [IpakTrueckas paboTa o Teme 1 0.5
"KonnexrupHas padoTa ¢
JOoKymMeHTaMu"

115 Awnanns gaHHbIX. bojbIne naHHbIE

116 MammnHoe o0ydeHue




117

Ananu3 JaHHBIX C HOMOIIBIO
AIEKTPOHHBIX TAOJIHII

118

[IpakTuyeckas pabora 1o Teme
"AHanu3 JaHHBIX C IOMOIIbIO
AIIEKTPOHHBIX Ta0HI"

119

[TocTpoenue rpagukoB GyHKIUHA.
[IpakTnueckas pabora o treme
"HarnsgHoe npencraBieHue
pe3yJIbTaTOB CTATUCTUYECKOM
00pabOTKHM JaHHBIX B BUJIE AHArPaMM
CpeICTBaMU PEaKTOpa MIEKTPOHHBIX
Tadanr"

0.5

120

Jlunuu tpennaa. [Ipakruueckas padota
o Teme "TlogGop muHMM TpeHa,
MpOrHo3upoBanue"

0.5

121

[Ton6op mapametpa. [IpakTuueckas
pabora o Teme "UucieHHoe perieHune
ypaBHEHUH ¢ MOMOIIBIO 10A00pa
napameTpa"

0.5

122

OnTuMu3anus Kak MOUCK HAUTYdIIIero
pElIeHUS B 3a/IaHHBIX YCIOBUSX.
[IpakTrueckas paboTa o Teme
"Penienue 3a1ay ONITUMHU3ALINA C
MTOMOIIBIO ANEKTPOHHBIX TAOIUIT"

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 Bpems 1
130 PeszepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHOE BpeMs 1
135 PeszepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBLIEE KOJIMYECTBO YACOB I1O 136 215

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KonunuectBo nnpopmanuu

AJ'IFOpI/ITMI)I CcXXaTuAa JaHHBIX

Anroputm Xahdmana

[IpakTnueckas paborta o treme
"CrxaTne TaHHBIX C TIOMOIIBIO
anroputma Xagpdpmana"

Anroputm LZW

AJNTOPUTMBI CKaTHsI TaHHBIX C
norepsmu. [Ipaktuyeckas padora mo
teme "CxaTue TaHHBIX C MOTEPIMHU
(amroputmser JPEG, MP3)"

0.5

CKOpOCTB nepeaadn JaHHbIX

[TomexoycToHYMBBIE KOIbI

[IpakTrueckas paboTa o Teme
"[TomexoycroitunBbie KOAbI"

10

Cucrembl. KOMIOHEHTBI CHCTEMBI U UX
B3aumo/ieiictBue. CucteMHsli 3 dekT.
VYnpasieHnue kak HTHPOPMaLMOHHBIN
npouecc. ObpaTHas CBsI3b

11

Mogenu u MOJCIINPOBAHUC




12 I'padsr 1

13 Pemenue 3aa4 ¢ nomonipio rpagon 1

14 HepeBps 1

15 OCHOBBI TEOPUU UTP 1
[IpakTuueckas pabora o teme "[louck

16 BBIMTPBIIIHOM CTPAaTEruu B UTPe C 1
noJiHo# nHdopmanuen”

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 1
[IpakTnueckas paborta o reme

18 "CpencTBa HCKYCCTBEHHOTO 1
MHTEIUIeKTa"
dopmanuzaiys MOHATHS AIrOPUTMA.

19 Mamrna TeropuHTa Kak 1
YHHUBEpCaJIbHasi MOJIENb BBIYMCICHUH.
Te3uc Yépua—TrropuHra
[IpakTuueckas paborta o reme

20 "CocTaBieHUe IPOCTON MPOTPaMMBbl 1
Ju1st MamuvHbl Thropunra

21 Mamuna [locta 1

22 Hopmansnbie anropudmsr MapkoBa
ANTOpUTMHUYECKU HEpa3peIInMbIe

93 3aaud. 3a/1a4a OCTaHOBA. 1
HeB03M0KHOCTH aBTOMATUYECKOU
OTIIAJKU TPOTpamMM

24 CnoXHOCTb BBIYUCIEHUIN 1




25

[Towck MPOCTHIX YKCEN B 33]JAHHOM
JMana3oHe ¢ TIOMOIIBIO AITOPUTMA
«perrero IparocheHar

26

[Ipaktuyeckas padora o teme "[louck
MIPOCTHIX YHCEI B 3aJJAHHOM
auanazoHe”

27

MHoropa3psiiHble Lenble Yncia,
3a/lauM JUIMHHOM apu(MeTnku

28

[IpakTnueckas paborta o treme
"Peanm3arys BEIYHCIEHUH C
MHOTOPa3psIHBIMU YU CIIaMH "

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
oTOOpaXkeHHs1). XII-TaOJIUIIBI.
[Moctpoenue andaBUTHO-YaCTOTHOTO
CIIOBaps IS 33/IaHHOTO TEKCTa

30

[IpakTrueckas padoTa o Teme
"[TocTpoenue aihaBUTHO-4ACTOTHOTO
cJloBaps JUIs 3aJaHHOTO TekcTa"

31

AHanu3 TeKCTa Ha eCTECTBEHHOM
s3bIKe. Boinenenue
MOCJIeIOBATENFHOCTEN 1O 1a0JIOHY.
Perynspubie Beipaxkenus. YacTOTHBIN
aHaIu3

32

[IpakTuueckast paborta o Teme
" AHaIn3 TEKCTA HAa €ECTECTBEHHOM
SI3BIKE"




33

Crexu. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

34

Brraucnenue apugmMeTnaeckoro
BBIPAKCHUS, 3aIIUCAHHOTO B
mocTpuKCHOU hopme

35

[IpakTnueckas paborta o reme
"Borunicienue apuMeTuyeckoro
BBIPAKCHUS, 3aIIUCAHHOTO B
noctuxcHo# Gpopme"”

36

Ouepenu. Mcnosp3oBanne ouepean
JJIA BpeMeHHOFO XpaHeHI/ISI JTAHHBIX

37

[IpakTnueckas paborta o treme
"Ucnons3oBanue oyepenn"

38

HepeBbsi. Peannzanus gepesa ¢
MTOMOIIBIO CCBIJIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) ACPEBbSI.
[TocTpoenue nepeBa st 3a1aHHOTO
apu(PMeTUYECKOTO BBIPAKEHUS

39

[IpakTrueckas padoTa o reme
"Hcnonb3oBaHue J1epeBbEB IS
BBIYUCIICHUS apHU(PMETHUECKUX
BBIpaKEeHUIT"

40

PexypcuBHBIE anropuT™Mbl 00X01a
nepeBa. Mcnonb3oBaHue cTeka u
ouepeau it 00xo/a AepeBa




41

PexypcuBHbI€ anroput™Mel 00xo1a
nepesa. Mcnonbs3oBaHue cTeka u
odepenu it 00xXo/1a IepeBa

42

Anroputwmsl Ha Tpadax. [Toctpoenue
MUHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O0xon rpada
B IIUPUHY

44

KonnuecTBo pa3nuuHbIX IyTeN MEXIY
BEpIIMHAMUA OPUEHTHPOBAHHOT'O
aIUKINYECcKoro rpada

45

Anroput™m JIeHKCTpBHI.

46

[IpakTrueckas padoTa o Teme
"Bpruncienue JiIMHbI KpaT4aniiero
MyTH MEXAY BeplInHamMu rpada
(anroput™m JlekcTphl)"

47

AnroputMm ®noitga—Y opiiasia

48

3amauu, periaeMble ¢ TOMOIIBIO
JMHAMHYECKOTO MTPOrPaMMHUPOBAHHUS:
BBIYHCIICHUE PEKYPCUBHBIX (DYHKIUI

49

[IpakTuyeckas pabota o Teme
"Boruricnenue pekypcuBHbBIX (pyHKINN
C TIOMOIIBIO TMHAMUYECKOTO
IIPOrpaMMHpPOBaHUS"




50

3ajauu, penraemMbie ¢ MOMOILbIO
JMHAMHYECKOT0 IPOrpaMMUPOBAHUSA:
IIOJICYET KOJIMYECTBA BAPUAHTOB

51

[IpakTuyeckas pabora 1o Teme
"[Toacuér KoMUecTBa BAPUAHTOB C
MTOMOIIBIO0 TUHAMUYECKOTO
MIpOrpaMMHUpOBaHus"

52

3aiauu, penraemMbie ¢ TOMOIIBIO
JAMHAMHUYCCKOI'0 IIporpaMMHUPOBaHUS:
3a1a4u OIITUMHU3AIINU

53

[Tonatne o mapagurmax
nporpaMmupoBanusi. O030p S3bIKOB
IIPOrPaMMHUPOBAHMS

54

ITousarue 00 00BEKTHO-
OPHUEHTUPOBAHHOM
MPOrPaMMHUPOBAHHH

55

O0BexTh!I U K1accsl. CBOMiCTBA U
METO 16l OOBEKTOB

56

OOBEKTHO-OPUCHTUPOBAHHBIN aHAIIN3

57

[IpakTuueckas paborta o Treme
"Hcnonbp30BaHne TOTOBBIX KJIACCOB B
nporpamme"

58

Pa3paboTtka nporpamMm Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO MMOX0/1a




[TpakTudeckas padota "Pa3paboTka

59 MPOCTON MPOTPAMMBI C 1
HCI0JIb30BAHUEM KJIacCOB"
Wukancynsauus. [Ipaktuueckas padora

60 o Teme "Pa3paboTka Kiacca, 0.5
HCIIOJIb3YIOLIET0 UHKAICYISIUI0"

61 Hacnenoanue. [lomamopduszm

62 [IpakTnueckas pabora o treme 1
"PazpaboTka nepapxuu Kiaccon"
Cpenpl ObICTpOil pazpaboTKu

63 nporpamm. [IpoexTupoBanue
uHTepdeiica moyp3oBarens

64 [IpoextupoBanue nnTepderica
MOJIL30BATEIS
Hcnonp30BaHne roToBbIX

65 YIPABIISIEMBIX JIEMEHTOB JIJIsI
oCTpOoeHHsI uHTEepdeiica
[IpakTudeckas pabora 1o Teme

66 "PazpaboTka mporpamMmbl ¢ 1
rpadudyeckuM uHTepdeiicom"

67 W3yueHue BTOporo si3bika
POrpaMMHPOBAHUS

68 W3yueHue BTOporo si3bika
MPOrpPaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-

MAaTEMaTUYICCKOTO MOACIIMPOBAHUA




70

Jluckperusanus Ipu MaTeMaTU4eCKOM
MOJCIUPOBAHUN HCIIPCPBIBHBIX
npoueccoB. MoaenupoBanue
ABHUKCHUS

71

[IpakTuyeckas pabora 1o Teme
"MonaenupoBaHue IBIKEHUS"

72

MopenupoBanue OHOJIOTHUECKUX
cucteM. [IpakTuueckas paboTa Mo Teme
"MonaenupoBaHre OMOJIOTHIECKUX
cucrem"

0.5

73

MaremaTnyeckue MOJIEIN B
SKOHOMHUKE. BEIUncInTEIbHBIE
SKCIIEPUMEHTBI C MOJIETIIMHU

74

BeposiTHoCTHBIE MOIETH.
[IpakTrueckas padoTa o Teme
"MIMuTalIMOHHOE MOJICIMPOBAHUE C
nomMolibo Meroga Mounre-Kapio"

0.5

75

KOMHBIOTCpHOC MOJACIINPOBAHUC
CHUCTEM YIIPABJICHHUA

76

OO6paboTka pe3ynbTaToB
IKCTIIEPUMEHTA

77

Tabnuunble (peasmoHHbIC) Oa3bl
JTAHHBIX

78

ITouck, copTupoBKa U GUIBTpALIUSL
JIAHHBIX. 3apoCkl Ha BBIOOPKY
JAHHBIX. 3alpOCHl C TapaMeTPaAMH.
Brruncisiemsle nosst B 3anpocax




79

[IpakTtuyeckas paboTra 1o Teme
"PaboTa ¢ ToTOBO# 0a30ii JaHHBIX"

80

MHuoroTta0au4HbIe 0a3bl JaHHBIX.
Turnel cBsi3eil MEX Ty TaOIUIIAMU.
Buemnnwmii ximtod. [emoctHOCTh 6a3b1
JAHHBIX

81

[IpakTnueckas pabora o reme
"Pa3paboTka MHOrOTabIUYHOM 0a3bl
TaHHBIX"

82

3anpockl K MHOTOTA0IMYHBIM 0a3zam
JTAHHBIX

83

[IpakTnueckas paborta o treme
"3anmpockl K MHOTOTaOIUYHOM 0ase
NaHHBIX"

84

S3bIk ynipaBneHusa nanHeiMu SQL

85

[IpakTrueckas padoTa o reme
"YrpaBieHue TaHHBIMU C TTIOMOIIIBIO
si3pika SQL"

86

Hepensmmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIC CUCTEMBbI

87

WNuTepHeT-npunoxxeHus

88

[TonsiTue o cepBepHOM M KIIMEHTCKOM

yacTax caiTa. TexXHOJIOrus «KIUEHT —

cepBep», €€ JOCTOMHCTBA U
HEJIOCTaTK!

89

OcHoBrI a361ka HTML




[IpakTtuyeckas paboTra 1o Teme

90 " . "
Co3naHne TEeKCTOBOW BEO-CTpaHUIIBI

91 OcHogpl si3p1ka HTML

92 OcHoBpl si3p1ka HTML
[IpakTnueckas pabora o reme
"Co3nanue BeO-CTpaHUIIbI,

93 BKITIOYAOIIEH MYJTbTHMEIUITHEIE
00BEKTHI (PUCYHKH, 3BYKOBBIE JIaHHbIE,
BH1€0)"

94 OCHOBBI KaCKaTHBIX TaOJIHI] CTHIICH
(CSS)
[IpakTnueckas paborta o treme

95 "OdopmiieHre CTpaHUIIBI C TOMOIIBIO
KaCKaIHBIX TaOIuI cTuireii”

96 Cuenapuu Ha s3bIke JavaScript

97 Cuenapuu Ha si3pike JavaScript

98 ®dopMbl Ha BEO-CTpaHHUIIE
[IpakTuueckas paborta o reme

99 " "

O6paboTka naHHbIX GopMm

100 Pa3memienue Be6-caiiToB. Yciyra
XOCTUHTa. 3arpy3ka (aiiyioB Ha caiT
Kanpuposanue. Mcnpasnenue
nepcneKkTuBsl. [ ucrorpamma.

101 Koppekuust ypoBHel, KOppeKIUs

nBeta. O0ecIBEYMBAHUE IIBETHBIX
M300paxeHuit




102

BBox n300pakeHuii ¢ NCTIOIB30BaHUEM
Pa3MYHBIX TU(PPOBBIX YCTPOUCTB.
[IpakTuyeckas pabora 1o Teme
"O6paboTka nudpoBeIx Gororpaduii”

0.5

103

Perymb. Pabora ¢ oOmactsmu.
OunbTpsl. [IpakTrueckas padora o
teme "Perymib nudposbx
¢doTorpaduit”

0.5

104

MHorocnoiiHble H300pakeHHUs.
TekcToBbie con. Macka cios.
Kananel. CoxpaHneHue BbIICICHHON
obnactu

105

[IpakTuueckas padoTa o Teme
"MHorocolHbsIe H300pakeHus"

106

[ToaroroBka wimrocTpamuii ajis Beo-
caitoB. [IpakTrnueckas paboTa 1mo Teme
" AHUMUPOBaHHbBIC U300paKCHUS"

0.5

107

Bekropnas rpaduka. Bekropuzamms
pacTpoBBIX N300pakeHUN

108

[IpakTuueckas paborta o Treme
"Bekropnas rpaduka"

109

[IpuHIUIIBI TOCTPOCHUS U
peIaKTUPOBAHUS TPEXMEPHBIX
MoOJIeJIEN

110

[IpakTnyeckas paboTta o Teme
"Co3anue npocTbIX TPEXMEPHBIX
Mozenen"




111 Cerounbie MoJien. Marepuarnsl 1
112 [IpakTuyeckas pabora 1o Teme 1
"Cerounbie Mmoaenu"
113 MoienupoBaHUE UCTOYHUKOB 1
ocsenieHus. Kamepsl
114 [IpakTnueckas pabora o treme 1
"Pennepunr"
115 AnnutuBHble TexHOJoruu (3D- 1
MIPUHTEPHI)
116 [TonATHE O BUPTYanbHON PEATTBHOCTH U 1
JIOTIOJTHEHHOM PEaIbHOCTH
117 Pe3epBHOE BpeMmst 1
118 PesepBHoe Bpemst 1
119 PesepBHoe Bpemst 1
120 PesepBHoe Bpemst 1
121 PezepBHoe Bpems 1
122 PezepBHoe Bpems 1
123 PezepBHoe Bpems 1
124 PezepBHOe Bpems 1
125 PezepBHoe Bpems 1
126 PezepBHOe Bpems 1
127 PezepBHOE Bpems 1
128 PeszepBHOE Bpems 1
129 PeszepBHOE Bpems 1
130 PeszepBHOE 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

[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero oopa3oBaHus

1.

3namo (nonumams)

1.1

[Tonnmanue OCHOBHBIX [IPUHILIUIIOB yCTpOMCTBa 51
(YHKIIMOHMPOBAHUSI COBPEMEHHBIX CTAallMOHAPHBIX U MOOMIIBHBIX
KOMIIBIOTEPOB; TEHJICHIMM Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH;
BJIaJICHUE HaBbIKAMU pPabOThl C ONEPALMOHHBIMU CUCTEMaMU U
OCHOBHBIMHM BHUJAMH MPOTPAMMHOTO OOecreueHusi JUisl peleHus

y4eOHBIX 3a/1a4 110 BEIOPAHHOM CIIeIMaTU3aIiN

1.2

Hanuuue mnpencraBieHuit o 0a30BbIX NPUHLMIIAX OPTraHU3aLUU U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

IlornmManne OCHOBHBIX IMPUHOUIIOB JUCKPETHU3alluU Pa3JIAYHBIX

BHJI0B HH(OPMAITUH

1.4

[Tonnmanue 6a30BBIX ATOPUTMOB 00PaOOTKU YHCIOBOM U TEKCTOBOM
UH(pOpMALUK (3aIMCh YHCEN B MO3UIIMOHHON CHCTEME CUHCIICHHS,
JETUMOCTh TENIBIX YHCEN;, HaX0XJIEHHE BCEX IPOCThIX YHUCENI B
3aJJaHHOM JMara3oHe; 00paboTKa MHOTOPa3pSIHBIX IIEJIBIX YHCEIT;
aHallM3 CHMBOJIBHBIX CTPOK M JIPYTUX), aJTOPUTMOB TIOMCKa H

COPTUPOBKH

1.5

3HaHue (bYHKI_[I/IOHaJIBHBIe BO3MOXXHOCTH HHCTPYMCHTAJIbHBIX

CPEICTB Cpelbl pa3paboTKu

1.6

Bnagenue oCHOBHBIMM CBEICHHUSIMHU O bazax JAaHHBIX, UX CTPYKTYPC,

CpeacTBax Co3JaHus U pa6OTBI C HUMH

1.7

IloanManue  BO3MOXKHOCTEH U OrpaHUYECHUU TEXHOJIOTHI
UCKYCCTBEHHOTO MHTEJUIEKTa B pPAa3jMYHBIX OONACTSIX; HalWYHe
npeCcTaBIeHNu 00 UCTIONb30BaHUH HHGOPMAITMOHHBIX TEXHOJIOTUN B

Pa3IMYHBIX TPOPEeCcCHOHATBHBIX chepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaTOM, IMMO3BOJIAIOIIUM OCYIICCTBIIATH
OpCACTAaBJICHUC 3aJaHHOI'0 HATYpaJIbHOI'0O 4YHUCIIa B Pa3JIMYHBIX
CUCTEMAaX CUYHMCIICHUS, BBbIIIOJJHATH Hp606p8.30BaHI/I$I JOTMYCCKUX

BLIpa)KeHPIfI, HCIIOJIB3YsSl 3aKOHBI aJir e6pBI JIOTUKH; OHIpCACIATH




KpaTyaliiuii myTb BO B3BEIIEHHOM rpade U KOJMYECTBO ITyTel

MEX]ly BEpIIMHAMH OPUEHTUPOBAHHOTO allMKINYECKOTO rpada

Ymemo

2.1

YMeHue ucnosnb30BaTh KOMIBIOTEPHO-MAaTEMATUUECKUE MOJIENN AJIs
aHamm3a OOBEKTOB W MpPOIECCOB:  (HOpMYIHpPOBATH  LIENb
MOJIETTUPOBAHUS, BBINOJHATh aHAIU3 PE3YyIbTATOB, NOJYYCHHBIX B
X0J€  MOJENUPOBAHUS;,  OLIEHMBATh  aJEKBAaTHOCTb  MOJENHU
MOJENUPYEMOMY OOBEKTY WJIM MPOLECCY; MPEACTABIATh PE3YAbTaThI

MOJCIPOBAHUSA B HAITIITHOM BUJIC

2.2

YMenne kinaccu(UIMUPOBATH OCHOBHBIE 3a/laud aHaln3a JaHHBIX
(mporHo3upoBaHue, Kiaccu(uKalusg, KilacTepu3alus, aHaiu3
OTKJIOHCHHI); TIOHMMAaTh IMOCJIEIOBATEILHOCTh PEIICHHUS 3a/1a4
aHalIn3a MaHHBIX: C60p NEPBHUYHBIX JaHHBIX, OYMCTKA M OIICHKa
KadyecTBa JaHHBIX, BBIOOP © (WIM) TIOCTPOCHUE MOJECIH,
Hpeo6pa3OBaHHe AaHHBIX, BU3yallu3allld JAaHHBIX, WUHTCPIPCTALUA

pe3ynbTaToB

2.3

YMmenue omnpenenars UHGOPMAIMOHHBIT  00BEM  TEKCTOBBIX,
rpaduyueckux W 3BYKOBBIX JAaHHBIX MpPH 3aJaHHBIX Iapamerpax
JTUCKPETU3alMH. YMEHHE ONPEeAEsATh CPEAHIO CKOPOCTh Mepeaaun
JAHHBIX, OIICHUBATh U3MEHEHUE BPEMEHU Iepelau MPpU U3MEHEHUU

I/IH(bOpMaI_[I/IOHHOFO 00BEMa JAaHHBIX U XapaKTCPUCTHUK KaHalla CBA3H

2.4

VYmenune CTPOUTH KO, O6CCHC‘II/IBaI-OH_[I/II71 HaMMCHBINYIO BO3MOXXHYIO

CPE€AHIOI0 AJIUHY COO6H.[€HI/I5[ IIpu HM3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHune ucnojib30BaTh IIpH PCIICHUHU 3aaa4 CBOMCTBA MO3UIUOHHOM
3aliMCu = 4uCCII, AJITrOpUTMBI  IIOCTPOCHHUA  3allMCHM  4YHCJIa B
MO3UIMOHHON CHCTEME CUMCIEHHMS C 3aJaHHBIM OCHOBaHHUEM U
IMOCTPOCHHA YHUCJIa IIO CTPOKE, conepmameﬁ 3aIIiMCh 3TOro 4ucia B
MO3UIMOHHOMN CUCTEME CUMCIICHUS C 3aITaHHBIM OCHOBAaHHEM; YMCHHC
BBITIOJIHATD apI/I(bMeTI/I‘-IeCKI/Ie orecpanu B MO3UIIMOHHBIX CHUCTEMAX

CUHCIICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTUBHON U
KOHBIOHKTUBHOM HOpMalbHBIX (opMax MO 3aJaHHON Tabiuie
UCTUHHOCTH; HCCIEN0BaTh 00JacTb HCTHMHHOCTH BBICKA3bIBAHMUS,
COJZIEPKALIET0 IEPEMEHHBIE; pEIIaTh HECJOXKHBIE JIOTUYECKUE

ypaBHEHUS




2.7

YMeHue pemars alrOpUTMHYECKHUE 3a]1a4M, CBA3aHHBIE C aHAIM30M
rpadoB (3a1a41 MOCTPOEHHSI ONITHMAIBLHOTO MYTH MEX/y BEpIINHAMH
rpada, oOmpeneseHUs KOJWYECTBA PA3IMYHBIX MyTEH MEXIY

BEPIIMHAMU OPUEHTUPOBAHHOTO ALMKIMYECKOTO Tpada)

2.8

YMeHMe UCTO0JIb30BaTh JEPEBhs NPU aHATIU3€ U TIOCTPOCHUH KOJOB U
JUIS TIPSJICTaBJICHUS apU(METUUYCCKUX BBIPAKCHHM, MPH PEIICHUN
3a/1a4 MOUCKA W COPTHUPOBKH; YMEHUE CTPOUTH JEPEBO HUIPHI IO
3aJIaHHOMY  QJITOpPUTMY;  paspabareiBaTh ¥ O0OOCHOBBIBATh

BBIMTPBIIIHYIO CTPATErUIO UIPbI

2.9

YMeHue aHajau3upoBaTh AJITOPUTMBI C HCHOJIb30BAaHUEM TaOJMUIL
TPACCUPOBKU; ONpPENENATh 0€3 MCIOJb30BaHUSA KOMIIBIOTEPA
pe3yNnbTaThl BBIMOJIHEHUS HECIOXKHBIX MPOrpamM, BKIIOYAIOMIMX
LUUKJIbI, BETBJIEHUS W MOJANPOrpPaMMBbI, MpPHU 3aJaHHBIX HMCXOJHBIX

JTAaHHBIX

2.10

YMeHue omnpeaensaTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHpPOBAHHME DSJIEMEHTOB MAacCHBa, COPTUPOBKA
MaccHBa, NepeOOPHbIE AITOPUTMBI, JBOUYHBIN MOUCK) U MPUBOJUTH
MIPUMEPBI HECKOJIBKMX aJITOPUTMOB Pa3HOM CIIOKHOCTH JAJISI peIIeHUs

OHOM 3aa4yn

211

Bnanenune yHMBEpCalbHBIM SI3BIKOM MPOTPAMMHPOBAHHUST BBICOKOTO
ypoBus (ITackanb, Python, Java, C++, C#), mpeicraBieHHSIMH O
0a30BBIX THIIAX JAHHBIX HM CTPYKTypax JaHHBIX; YMEHHUE
UCIIOJIb30BaTh OCHOBHBIC YIIPABJISIONUE KOHCTPYKIUH, YMCHHE
OCYIIECTBIISITh AHAIU3 MPEUIOKEHHOW IPOTPaMMBI: OIPEIEIISATh
pe3yNbTaThl pabOThI MPOTPAMMBI TP 33J]AHHBIX UCXOJHBIX JTAHHBIX;
OTIPENIENIATh, MPU KAKUX UCXOJHBIX JAHHBIX BO3MOXKHO MOJYyYCHUE
yKa3aHHbIX pE3yJbTaTOB; BBISBIATH JaHHBIC, KOTOPHIE MOTYT
NpUBECTH K oOmmMOKe B paboTe mporpammbl; (HOPMYIHpPOBAThH

MMPEUIOKCHUS 110 YIIYUIICHUIO IIPOrpaMMHOI'0 KO1a

212

YMeHHe pealn30BbIBATH Ha BBHIOPAHHOM [UIl M3YYEHUS S3BIKE
nporpaMMHupoBanusi Beicokoro ypoBas (ITackans, Python, Java, C++,
C#) TunoBble  anrOpuTMbBl  OOpabOOTKM  YHCEN,  YHCIOBBIX
HOCJIeI0BaTeIbHOCTEH U MAacCHBOB: IPEJICTABIEHHE YHCIAa B BUAE
Habopa MPOCTBIX COMHOXMTENEH; HaXOXIAEHHE MaKCUMaJIbHOM
(MMHUMaNIBHOM) 1UGPBl HATypaJbHOTO YMCJA, 3alMCAHHOTO B

CUCTCMC CYHHCIICHHA C OCHOBAaHUCM, HC NPCBLIIIAIOIINM 10,




BBIYHCJICHHUC O606IJ_IéHHBIX XapPaKTCPUCTUK IJICMCHTOB MAaCCUBA WU
YHMCIOBOH IOCIEN0BATEIbHOCTH (CyMMBI, IPOU3BEACHUS CPEIHETO
apmlmenzmecxoro, MHHUMAJIBHOTO W MAaKCHMAJIbHOI'O 3JIEMCHTOB,
KOJINYECTBA DJIEMEHTOB, YIOBJIETBOPSIOLIMX 3aJlaHHOMY YCIOBHIO);
COPTHPOBKY JJIEMEHTOB MAacCUBa; YMEHHME HCIO/Ib30BaTh B
IIporpamMMax JaHHbIE PA3JIMYHBIX TUIIOB C Y4ETOM OIPAHMYEHHUN HA
Auarta3oH uX BO3MOXKHBIX 3H3.‘-ICHPII>1, IMPUMCHSATD IIPU PCIICHUH 3a1a4
CTPYKTYpBl JaHHBIX (CIUCKH, CIOBapH, CTEKH, OYEpEaM, JIEPEBHS);
NPUMCHATL CTAaHAAPTHBIC U coOCTBEHHbBIE noanmporpamMmsbl  JIJI
O6pa60TKI/I YU CJIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJb30BaTh
npu pazpaboTke mporpaMm OHOIMOTEKH NOINPOrpaMM; yMEHHUE
UCIOJb30BaTh  CpPEACTBA  OWIAAKKM  [porpaMM B Cpele

MIPOrpaMMHUPOBAHUS

VYMenne WHCI0JIB30BaTh OJICKTPOHHBIC Ta6J'II/IIII)I JJIs1 aHalixu3a,

npeacTaBieHuss W o0pabOTKM  JaHHBIX  (BKiIIoYas  BbIOOp

2.13 ONTHMAIBHOIO pELIeHus, MoAOOp JMHHMU TPEHIA, PELIEHHE 3a1ad
MIPOTHO3UPOBAHMS); yMEHHUE HCITI0JTh30BaTh TaOJIMYHbBIC
(pensumroHHbIe) 06a3bI JAHHBIX U CITPABOYHBIC CUCTEMBI
YMeHne opraHu30BbIBaTh THYHOE HH(DOPMAIIMOHHOE MPOCTPAHCTBO C

514 WCTIOJIb30BAHUEM PA3IMYHBIX CPEACTB IHU(PPOBBIX TEXHOJOTHH;

IIOHUMAaHNE BO3MOKHOCTEH HH(i)pOBBIX CECPBUCOB I'OCYyAapCTBECHHBIX

ycnyr, HUGPOBBIX 00pa30BaTENIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O HH®OPMATUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Hudposas rpaMOTHOCTD

1.1

OcCHOBHBIE TEH/IEHIIUU PAa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTUH.
[TapannenbHble BeIUMCIEHUS. MHOTOIIPOLIECCOPHBIE CUCTEMBI.
PacrnipenienéHnble BEIUMCIUTEIbHBIE CUCTEMBI M 00pab0oTKa OOJIBIINX

JTAaHHBIX

1.2

[IpuHIUIIBI TOCTPOCHUS U anMapaTHbIe KOMITOHEHTH KOMITBIOTEPHBIX CETEH.
CereBble mporokonsl. Cerp HMuHTepHer. Anpecanusa B cetn HTepHeT.
ITpotoxkosnsr cteka TCP/IP. Cucrema nomenusix uMéH. Paznenenue IP-cetu

Ha II0JICETH C IIOMOIIBIO MACOK ITOJICETCH

1.3

Qaitnosas cucrema. [louck B ¢aitnoBoii cucteme. IlpuHnune! pa3menieHus
U uMeHoBaHUA ¢aiioB B jgosroBpeMeHHoM mnamstu. IllaGnonbr s

omnucaHus rpynmn ¢aiioB

1.4

CkopocTp Tmepenaydl JaHHBIX. 3aBHCUMOCTh BPEMEHM Iepeiadd oOT

nH(pOpPMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

1.5

HIudpoBanre naHHbIX. CHMMETPUYHBIE W HECUMMETPHYHBIC MIH(PHI.
[udper mpocroit 3amensl. [Hudp Lezaps. Hudp Bmwxkenepa. Anroputm
mudpoBanus RSA

1.6

KOI[BI, IIO3BOJIAOIIUC O6H3py>KI/IBaTB H UCIIPABJIATD OH_H/I6KI/I, BO3HHKAKOIIHUEC
Iopu 1nepcaadc JIaHHBIX. Paccrosane XsmmuHra. KOI[I/IpOBaHI/IC C

IIOBTOPCHUEM OUTOB. KOI[BI XOMMUHTa

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

HBOI/I‘IHoe KOJIUPOBAHUC. PaBHOMepHHe H HCPABHOMCPHBLIC  KOJbI.
HGKOI[I/IpOBaHI/IC COO6IHCHPII>1, 3alIMCAHHBIX C IMOMOIIBIO HCPABHOMCPHBIX
KOJIOB. YciaoBue ®aHo. HOCTpOCHI/Ie OJHO3HAYHO ACKOAUPYCMBIX KOIOB C

IIOMOIIIBIO ACPEBaA

2.2

Teopernueckne moaxonapl K OLEHKE KojmuecTBa MHpopMmaruu. EauHuims!
U3MEpeHus: KojmdecTBa HMHpopMmarmu. AJQpaBUTHBIM MOJIXOA K OLIEHKE
KoJMyecTBa MHGpOpManuu. 3aKOH aJIUTHUBHOCTH HHpopMmarmu. dopmyna

Xaprimu. Uapopmanus u BepositHocTh. Popmyna [llennona

2.3

CHucTeMbl CUHCIICHHS. PaSBépHYTa}I 3alrucChb LECIBIX U ,Z[pO6HLIX qucecll B

MO3UILIMOHHOMN CUCTEME CUUCIICHHUSL. CsolicTBa MO3UITMOHHOM 3aIIMCH YHCA:




KOJIMYEeCTBO LU(p B 3amHCH, MPU3HAK JEIMMOCTH YMCIIa Ha OCHOBAHUE
CUCTEMBl CUMCIEHUSA. AJITOpPUTM IEepeBoJa ILEeJoro uuciaa u3 P-uuHoit
CUCTEMbl CUMCIEHHUS B JAECATUYHYIO. AJITOPUTM IepeBoja KOHEYHOW P-
WYHOH JApoOM B AECATHYHYIO. AJNTOPUTM TIepeBOJA IEJIIOTO YHWCIIAa U3
NECSITUYHON cucTeMbl cuucieHus B P-uunyro. IlepeBox koHeuHOM
necATUYHOM  apo6u B P-wunyro. J[BowuHas, BOChbMEpUYHAs U
LIECTHAAATEPUYHAsl  CUCTEMbl  CUUCICHHMS, CBSI3b MEXAY HHMM.

Apudmernueckue onepanuu B HO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS

24

TpOI/ILIHafl YpPaBHOBCUHICHHAad CHUCTEMA CYHCIICHHS. HBOI/I‘IHO'}ICC?[TH‘-IH&SI

CUCTEMAa CUHUCIICHUSA

2.5

Komuposanue tekcroB. Komupoka ASCIl. OmHOOalTHBIE KOJMPOBKH.
Crannmapt UNICODE. Komuposka UTF-8. Ornpenenenne

MH(OPMALIMOHHOTO 00bEMA TEKCTOBBIX COOOIICHUN

2.6

KomupoBanune wu3obpaxkenuil. OrneHka HHPOPMAIMOHHOTO  00bEMa
rpaduyecKkux JaHHBIX MPHU 3aJaHHBIX pa3pelIeHud U IITyOrHe KOJUPOBaHUS
ueta. [[BeroBbie Monenmu. Koguposanue 3Byka. Orienka nH(OOPMaAIMOHHOTO
00b€éMa 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX YaCTOTE TUCKPETHU3AUU U

Pa3psSAHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruku. [loHsiThe BhICKa3biBaHMs. BbICKa3biBaTeNbHBIC (HOPMBI
(mpenukatsl). KBaHTOPBI CyIIECTBOBAHUS 1 BCEOOIIHOCTH.

Jloruueckue omnepanuu. Tabuuibl UCTUHHOCTH. Jlorndyeckue BbIpaKeHHS.
Jlormueckue TokaecTBa. Jlornyeckue omepauuu U ONEepalud  Haj
MHO>KE€CTBAMHU.

3aKkoHbI anreOpbl JIOTUKU. DKBHUBAJICHTHBIE MpeoOpa3oBaHUSl JOTHUYECKHX
BbIpakeHul. Jlornyeckue ypaBHEHUS U CUCTEMBI YPAaBHEHUH.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3ZMOXKHBIX JIOTHYECKHUX
(GYHKIHHI OT KOJIMYECTBA apTyMEHTOB.

Kanonunyeckue Qpopmbl TOTHUECKUX BBIPAKECHHIMA

2.8

COBepI_HeHHLIC JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJBHBIC (I)OpMBI,

AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6J'II/II_Ie HNCTUHHOCTH

2.9

Jlorndeckue dJIEMEHTBI B COCTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHuoropa3psaassiii cyMmmarop. [loctpoeHne cxeM Ha JIOTMYECKUX 2JIEMEHTaxX
I10 3a/IaHHOMY JIOTUYECKOMY BBIPAXKEHHIO. 3aIIUCh JJOTUMYECKOTO BBIPAKEHUS

0 JJOTUYECKOU CXEME




2.10

Mopnenu u moaenupoBanue. Llenn monenupoBanus. AJEKBaTHOCTb MOJIENH
MOJICTTUPYEMOMY OOBEKTYy WM mporeccy. DopManu3anus MPHUKIAIHBIX
3azad.

[IpencraBnenne pe3yabTaToB MOJACIHPOBAHHMA B BHJIE, YAOOHOM JUIs
BOCIIpUSITUS uyenoBekoM. ['paduyeckoe mpeacraBieHUE AAaHHBIX (CXEMBI,

TaOHIIbI, TpaduKn).

2.11

[IpencraBnenue 1eNbIX YKcea B MaMITH KommbioTepa. OTpaHUYEeHHOCTh
JMana3oHa YKCell MpU OrPaHUYCHUH KOJM4ecTBa paspsaaoB. [lepenonnenue
pa3psanHON ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBII TONTOJTHUTEIBHBINA KOJI OTPULIATEIIBHBIX YUCEN.

[TobutoBeie noruueckue omnepauuu. Jlornueckuit, apu@meTnyeckuil u
nukmaeckuii capurd. [lludpoBanne ¢ MOMOIBI0 MOOUTOBOWM OmEpaIuu

«uckimovaromee Iy

2.12

Hpe,ZICTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCII B IMaMATH KOMIIBIOTEPA. 3Haqama$1
4aCTb W TIOPAJOK YHCIA. JII/IaHaSOH 3HAQUCHUI BEIICCTBEHHBIX YHCEIL.
HpO6J'IeMBI XpaHCHHA BCIICCTBCHHBIX YHCCI, CBA3AHHBIC C OT'PAHUYCHHUEM
KOJIMYCCTBA pa3psaa0B. Bremonnenue onepaunﬁ C BEIICCTBCHHBIMH YU CJIaMH,

HaKOIUICHHE OIIHO0K IIPpU BBIYUCIICHUAX

2.13

I'pads1. OcHoBHbIe TOHATHSA. Brabl rpadoB. Omucanne rpadoB ¢ MOMOIIBIO
MaTpHUI[ CMEXHOCTH, BECOBBIX MATpPHII, CIIMCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX 33Jad, CBS3aHHBIX C aHanu3oM rpadoB (MOCTpoeHUE
ONTUMAIILHOTO MYTH MEXIy BepIIMHAMH rpada, onpeaesieHiHe KOJIM4ecTBa

Pa3JIMIHBIX HYTCﬁ MCXKIY BEpUIMHAMKU OPUCHTHPOBAHHOT'O AllUKIINYECKOI'O

rpada)

2.14

Hepesbsi. bunapuoe nepeBo. [lepeBbst moucka. CriocoOsl 006xona Jepesa.
[IpencraBnenne  apuMeTHUYECKHX  BBIpOKEHHH B BUIEC  JIepeBa.
Hcnonb3oBanue rpadoB U JepeBbEB MPU ONMHCAHUU OOBEKTOB M MPOIIECCOB

OKpYyXKXaromero Mmmupa

2.15

JIMCKpeTHbIE MIPbl JBYX UTPOKOB ¢ NoJHON uH(popmarmeil. IToctpoenue
JepeBa mnepebopa BapUaHTOB, ONMCAHME CTPATETMU UIPhl B TaOIMYHOMN

(bopMe. BLII/IrpLIHIHLIe U IPOUTPBIINIHBIC TTO3UIINH. BBII/IrpLIHlHLIe CTpaTerun

2.16

Cpe,Z[CTBa HCKYCCTBCHHOI'O HMHTCJIJICKTA. H,[[eHTH(bHKaI_[HH Hn TIIOHUCK
H306pa)KeHHﬁ, pacno3HaBaHuC JIMII. Hcnons3oBanue METOJ0B
HCKYCCTBCHHOI'O HHTCJUICKTA B 06yqaroumx cucreMax. Mcronb3oBaHue
MCTOJOB HCKYCCTBCHHOT'O MHTCJIJICKTA B pO6OTOTCXHI/IKC. I/IHTCpHCT BEIIEH.

Heiiponnsie cetn




ANropuT™MbI U IPOrpaMMHUPOBAHHE

3.1

Qopmanu3anyss  NOHATHS — anroputMa. Mammbaa  TelopuHra  Kak

YHUBCPCAJIbHAsA MOJCIIb BEIUHCIICHUH

3.2

OneHka coXHOCTU BbluuciaeHu. BpeMs paboTsl 1 00bEM UCHOIB3yEMON
MaMsITH, WX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHBIX. OrneHka
ACHUMNTOTUYECKOUN CI0KHOCTH QJITOPUTMOB. AJTOPUTMBI TOJTMHOMUAIBHOM
cnoxxnoctu. [lepebopubie anroputmbl. [IpuMepbl pa3IUYHBIX aJITOPUTMOB

peICHUA OHHOfI 3aaa4u, KOTOPBIC UMCIOT pa3jIMIHYyIO CJIOKHOCTDH

3.3

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB PabOTHI MPOCTEHIINX aJTOPUTMOB
YOpaBIEHUS  UCHOJHUTENSIMU U BBIYUCIUTENBHBIX  aJITOPUTMOB.
Onpenenenrne UCXOAHBIX JaHHBIX, MPU KOTOPHIX AJITOPUTM MOKET JAaTh

TpeOyeMblil pe3yibTart

3.4

AnTOpuUTMBI 00pa0OTKH HATYPATBHBIX YHCEII, 3aMTMCAHHBIX B MMO3UITMOHHBIX
CHUCTEMax CUMCIICHHUS: pa30MeHHE 3aluCH Yuciia Ha OTACNbHbIC IUQpHI,
HaxO0XXJICHWE CyMMBI W TPOU3BEACHUS IUPp, HAXOKICHUE MAKCUMAIBLHOM
(MUHUMATTEHOM) T (PHI.

[IpencraBnenue yucna B Buje HaOOpa MPOCTHIX COMHOXHUTEICH. ANTOpUTM
OBICTPOrO BO3BEACHUS B cTeneHb. [IOMCK MPOCTHIX uucen B 3aJaHHOM

JIMara3oHe ¢ TOMOIIBIO AITOPUTMA «penreTo DpaTocheHar

3.5

MHOl"Opa?)pS[I[HBIC OeJIibl€ Yuciia, 3aadu ,I[HHHHOﬁ apI/I(l)MeTI/IKI/I

3.6

S3eik mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tumsl
JAHHBIX: LEJIOYUCIIEHHbIC, BEIECTBEHHbIC, CHUMBOJbHbBIC, JIOTHUYECKHUE.
BerBnenus. Cnoxubele ycinoBus. Llukiasl ¢ ycnoBuem. Llukisl 1o
TIEPEMEHHOM.

OO0paboTka naHHBIX, XpaHsmuxcs B (ainax. TekcToBble U JABOUYHBIC
¢aiinbl. Qaiinossie nepeMeHHble ((aiinoBbie ykazaTenu). Utenue u3 daiina.
3anuck B (aii.

Pa3buenue 3amaum Ha mnomzamauyu. [loamporpammbl (Tpoueaypbl U

GbyHKIIN).
Hcnonbp3oBaHue cTaHAApTHOM OMOIMOTEKH sI3bIKA MPOTPAMMHUPOBAHUS

3.7

PeKprI/IH. PeKprI/IBHBIe npoucaypsl U (I)YHKI_II/II/I Hcnonp3oBaHue cTeKa A1

opraHu3alvi peKypCHBHBIX BBI3OBOB

3.8

YucneHnHele MeTOAbl. TouHOEe U HpI/I6J'II/I)KéHHOC peuicHud 3aJayvu.
YucnaeHHoe peUICHUC ypaBHCHI/Iﬁ C TIOMOIIbBIO no;[6opa napamMeTpa.
YuciaeHHBIE METOIbI peamicHus ypaBHCHHﬁZ METOQ nepeGopa, METOJ

IIOJIOBUHHOT'O OCJICHUS. HpI/I6J'II/I)KéHHOC BBIUUCJICHUC [UJIMH KPHBBIX.




Brruncnenue miomanei GUryp ¢ MOMOIIBIO YUCIEHHBIX METOIOB (METOJ
MpSIMOYTOJIbHUKOB, MeToJ Tpanenuii). Ilouck Makcumyma (MUHHMyMa)

(YHKIIMY OJTHOM MTEPEMEHHON METOI0M TIOJIOBUHHOTO JICIICHUS

3.9

OOpaboTka CHMBOJIBHBIX JaHHbIX. BcTpoeHHble (QyHKIUU — s3bIKA
[IPOrpaMMHUPOBaHMS Al OOpaOOTKM CHMBOJIBHBIX CTPOK. AJIFOPUTMBI
00pabOTKK CUMBOJIBHBIX CTPOK: MOACYET KOJUIECTBA MOSBICHUI CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKH Ha CJIOBAa IO NPOOENBbHBIM CHMBOJIAM, TOUCK
MOJICTPOKH BHYTPU JAHHOW CTPOKH, 3aME€HAa HAWJECHHOW MOJCTPOKH Ha
Ipyrylo CcTpoky. ['eHepammsi Bcex CJIOB B HEKOTOpoM andaBuTe,
YIOBIETBOPSAIOIINX 3aJaHHBIM OorpaHudeHusiM. llpeoOpa3zoBanue 4yucia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBsl MW MOCIEIOBATEIILHOCTH 4YHCENl. BrrunciaeHne 0000IIEHHBIX
XapaKTEPUCTHK DJEMEHTOB MAacCCHBA WJIM YHCIIOBOW IOCJIEI0BATEILHOCTH
(CyMMBI, TPOM3BENCHHUSI, CPEIHEr0 apu(PMETHIECKOTO, MUHHUMAIBHOTO H
MaKCUMaJbHOTO JJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIONINX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOMCK 33JaHHOTO 3HAYCHHsI B MACCHBE.
ANnroput™bl paboThl € dIEMEHTAMH MacCUBa C OJJHOKPATHBIM IIPOCMOTPOM
maccuBa. CopTupoBKa oOAHOMEpHOro MaccuBa. IIpocTeie  MeTOmBI
COPTHPOBKH (METOJ MY3bIpbKa, METOJ BHIOOpA, COPTUPOBKA BCTaBKAMM).
CoptupoBka ciusiHEeM. bpicTpass copTupoBka MaccuBa (aIropuTMm

QuickSort). JIBon4HbIi TOUCK B OTCOPTHPOBAHHOM MACCHBE

3.11

JIBymepHBIE MacCUBBI (MATpHIlbl). AJITOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCCHBOB: 3allOJJHEHUE JBYMEPHOTO YHCIIOBOIO MAacCHBa MO 3aJaHHBIM
NpaBHjaM, TIOUCK DJJIEMEHTa B JIBYMEPHOM MAacCHUBE, BBIYHCIICHHE
MakcuMyma (MUHHUMyMa) M CYMMBI JJIEMEHTOB JIBYMEPHOTO MAacCHUBa,

IEPeCTaHOBKA CTPOK U CTOJ'I6I_[OB ABYMCPHOI'O MaCCHBa

3.12

CnoBapu (accolMaTUBHBIE MAacCHUBBI, OTOOpaXKeHHsI). XOII-TaOIHIIBI.

HOCTpOGHI/Ie aJ'I(baBI/ITHO"IaCTOTHOFO CJI0Baps AJId 3aJaHHOT'O TCKCTa

3.13

Crexku. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BbIpaXkeHus. Borumcienue
apu(pMETHYECKOTO BBIPKEHUS, 3alIMCAHHOTO B MOCT(HUKCHOM hopme.

O‘ICpCI[I/I. Hcnons3oBanue oucpean il BpEMECHHOT'O XpaHCHHU A TaHHBIX

3.14

AHrOpI/ITMLI Ha rpaq)ax. HOCTpOCHI/Ie MHUHHUMAJIBHOI'O OCTOBHOTO JC€pCBa
B3BCIICHHOTI'O CBs3HOI'O HCOPUCHTHUPOBAHHOTO rpa(ba. KoaunuectBo
Pa3JINIHBIX HyTCfI MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOTO ATUKIIMYCCKOTO

rpaga. Anroputm JlefkcTps




3.15

JepeBps. Peanuszanus nepesa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBOMYHBIE
(OuHapHBIC)  JIEPEBBA. [Toctpoenne  nepeBa  yIsi  3aJaHHOTO
apu(METHYECKOTO BBIpAXKEHHS. PeKypcHBHBIE alrOpUTMBI 00X01a JepeBa.

Hcrnionb30oBaHue cTeka U o4epe/u il 00X01a aepeBa

3.16

JluHamuueckoe MporpaMMHUpPOBAaHHME KaK METOJ pelleHus 3ajad ¢
COXPAaHEHHEM NPOMEXKYTOUYHBIX pE3yJbTaTOB. 3aJayd, pellaeMble ¢
MTOMOIIBIO TMHAMUYECKOTO IPOrPaMMUPOBAHNUS: BBIYUCIIEHNUE PEKYPCUBHBIX

(byHKIMMA, TOACYET KOJIMYECTBA BAPUAHTOB, 33/1a4U ONITUMHU3AIIUN

3.17

[TonsiTHe 06 060BEKTHO-OPUEHTUPOBAHHOM ITPOrpaMMUpPOBaHUU. OOBEKTHI U
knaccel. CBoiicTBa W MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
aHanu3. Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO

noaxoja. MHkancymnsmus, Hacaea0BaHue, TOIUMOphU3M

NudopmanroHHble TEXHOJIOTUN

4.1

Ananus JaHHBIX. OCHOBHEIE 3ala4i aHalln3da JaHHBIX: IIPOTHO3HUPOBAHUC,
KaccupuKanms, KJIaCTepH3aIIHs, aHaJm3 OTKJIOHECHUH.
[MocnenoBaTebHOCTh PEUICHUS 3a/la4 aHadM3a JaHHBIX: COOP MEPBUYHBIX
JTAHHBIX, OYUCTKA U OIIEHKA KauyecTBa JaHHBIX, BHIOOP U (WJIM) TIOCTPOCHHUE
MOJIeNH, TPeoOpa3oBaHne JaHHBIX, BU3yaIN3allvsl JaHHBIX, HHTEPIPETAINS
pe3ynbTaroB. [IporpamMmMusbie cpenctBa U THTEpHET-CEPBUCHI Tt 00pabOTKH

" IMPpCACTABJICHUA TaHHBIX. bonpmmue JaHHBbIC. MamunHOoE O6y‘IeHI/IC

4.2

AHanmu3 JaHHBIX C MMOMOIMIBIO JEKTPOHHBIX TAONUI. BhrumncieHne cymmsl,
cpenHero apudMeTHYECKOro, HaWOONbIIET0 (HAMMEHBIIEr0) 3HAYCHHS
nuarnaszoHa. Berancienne ko3 duimenTa Koppensiun IByX PsI0B TaHHBIX.
[TocTpoenue cToIOUATHIX, THHEWYATHIX U KPYTOBBIX Auarpamm. [loctpoeHue
rpajpuxkoB  ¢ynkuuid. Ilogbop nHMHMM TpeHAa, pelieHHEe 3ajad
MPOrHO3UpoBaHMsL. Pernenune 3aa4 OnTUMHU3AIIH C TOMOIIIBEO 3JICKTPOHHBIX

TaOJINILL

4.3

I[I/ICerTI/IBaHI/IH npu MaTeMaTU4YCCKOM MOACIUPOBAHNU HEIPCPBIBHBIX
IIpOLECCOB. MOI[CJ'II/IpOBaHI/Ie JABWKCHUA. MOZ[CJ'II/IpOBaHI/Ie OMOJIOTHYCCKHX
cucteM. MaTreMaTUdecKue MOJEIHM B OSKOHOMHKE. BEIUHCIHUTEIbHBIC
OKCIICPUMCHTBI C MOJICIISIMU. O6pa60T1<a PE3yJIbTATOB SKCIICPUMCHTA.
MeTtoa HaWMEHBIINX KBaapaToB. OI_IGHKa YUCJIOBBIX  IIapaMETpPOB
MOJCIUPYEMBIX 00OBEKTOB U mpoueccoB. BoccranoBnenne 3aBUCMMOCTEN 1O

pe3yiibTaTaM SKCIICPUMCHTA




4.4

Beposatnoctueie  Mopenn.  Mertonsl  Monre-Kapno.  MMurannonHoe

MOJCIUPOBAHUC. CucreMbl MacCOBOIO 06CJIy)KI/IBaHI/I$I

4.5

Tabmuunbie (penspioHHBIE) 0a3bl AaHHBIX. Tabmuia — MpeacTaBlIeHHE
cBenennii 00 oMHOTHITHBEIX 00bekTax. [1oe, 3amuce. Kirou Tadmunsl. PaboTa
C TOTOBOM 0a30#i TaHHBIX. 3anogHeHne 0a3bl JaHHbIX. [I0MCK, COPTHPOBKA U
GwibTpanus JaHHBIX. 3ampochkl Ha BBIOOPKY JMaHHBIX. 3ampochkl ¢
napaMmerpamu. Breruucnsemsle noss B 3anpocax.

Mmuororabnuynble 0a3bl JaHHBIX. THIBI CBsI3eH MEXJy TaOJUIIaMHU.
Buemnuit kitou. [enoctHoCTh 6a3b1 JaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM

0a3zaM HaHHBIX

4.6

TexkcroBbelii mponeccop. CpeacTtBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTYpUpPOBAHHBIE TEKCTOBbIE JOKYMEHTbI. (CHOCKH,
ornaBneHue. [lpaBuna UUTUPOBAaHUS HMCTOYHUKOB U  odopmiieHus

OnOIMOTpPaPUIECKUX CCHITIOK




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






