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I. HOACHUTEJBHASA 3AIINCKA

[Tporpamma no nHpopmatuke (YriryOJa€HHBINM ypOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
IPOrPaMMBbI BOCITUTAHHSL.

[Tporpamma o uHGOpMaTHKE MAET IPECTABICHHE O IENsIX, 00IIeH CTpaTernu
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUINXCs CPEACTBAMH Y4eOHOTO IpeiMeTa
«Uudopmaruka» Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0Os3aTEIBHOE
IPEeIMETHOE COJEpKaHUE, IPETyCMAaTPUBAET €0 CTPYKTYPUPOBAHUE 110 pa3/eiaM
U TeMaM Kypca, ONpeAelsieT pacupeesieHue ero mo kiaccaM (rojgaM HU3y4deHHs),
Na€T MPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMaTHUYECKUM pa3esaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYIO) IOCIEeIOBATEIIbHOCTh UX HW3YYCHHUS C
yI6TOM MEXKIPEAMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTUKA YYCOHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4YaroIuXCsl.

[Iporpamma o nHbOpMaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTEePUCTUKU Y4EOHOro Marepuaia Jyisl KaI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COIEPIKATEIIbHOTO HANOJHEHUS PAa3HOTO BHUAA KOHTPOJS (MPOMEXKYTOUHOMN
aTTecTalluu oOyuaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arTectanuu). [Iporpamma no nHbopmaTuke siBIsIETCS
OCHOBOM JIJIi COCTaBJICHHUS AaBTOPCKUX YYE€OHBIX MPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTtuka B cpegHem oO1ieM o0pa30oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCHWIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIMH WH(POPMAIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE = 0O0NIacTM  TMpPUMEHEHUsT  WH(GOPMATHUKH, TPEKIE  BCETro
UH(GOPMAIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Cepy;

MEKIUCIUTUTMHAPHBIA ~ XapakTep HWHPOPMATHKH ¥ HWH()OPMAIMOHHOU
NESITEIIbHOCTH.

Kypc uHbopmaTuku ajis ypoBHsSI CpeaHEro o0Iero oOpa3oBaHUs SBISAETCS
3aBEpIIAIONIMM JTallOM HEMPEepPhIBHOW TOJATOTOBKM OOYyYaromMxcsi B 00JacTu
HHOOPMATHKA W WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OIMHUPASTCS
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, AaéT TEOPETHUECKOE OCMBICICHUE, WHTEPIIPETALNI0O U 000O0IICHHE
3TOTO OTIBITA.

Pesynbrarel  yriyOnm€HHOTO  YpOBHS HM3y4eHHS y4eOHOro MpeaMera
«Mapopmatrukay OpPHEHTHPOBAHBI HA TOJYYCHHUE KOMIETEHTHOCTEH IS



nocyenyromneil  mpodecCHoHaTbHOW NIEeATeTbHOCTH KaK B paMKax JIaHHOW
MIPEIMETHON 00JIACTH, TaK U B CMEKHBIX ¢ Hel oOnacTsax. OHM BKITIOYAIOT B CEO0S:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, PAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3THMUHbIE TTOIXO0IbI
K U3YYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOU
peIMeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JAaHHOW IpeAMETHOM 00JIacTH Kak IeJIOCTHOM
TeopuH (COBOKYITHOCTH TEOPHWIA), OCHOBHBIX CBS3SX CO CMEKHBIMH OOJIACTIMU
3HAHUM.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTCs
1[eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusaXx  Opo(ecCHOHaTLHOTO  OO0pa3oBaHUsSl IO  CHEHHUATBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIuHHOE O0O0y4YeHHEe, TMPOMBINIJICHHBI WHTEPHET BelIe, KCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHUKA, KBAHTOBbBIC
TEXHOJIOTUH, CHUCTEMbI PaCIpe/eIEHHOTO peecTpa, TEXHOJOTMU BHUPTYaIbHOW U
JIOIIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHasi 1enb U3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero oOmiero oOpa3oBaHus — OOECIeUYEeHHE
JaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3pacCTallleil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M C 3TUM HU3y4yeHUE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3iandarh (akThl U OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IPOBEPATH HA TOCTOBEPHOCTD U
00001aTh nHpOpMaIHIO;

chOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUM  WHOOPMAITMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U 3TUUECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAYyYHO-
UCCIIEIOBATENILCKON U TBOPYECKOM ACSITENbHOCTH, MOTHUBALMU OOYYArOMIMXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «LlugpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DBJEMEHTOB IM(GPOBOTO OKPYKECHHS, BKIIOYAs
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEJICTB ONEPAIMOHHOM CUCTEMBI, pa0OTE B
cetd HWHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBHUCOB, HHGOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus MHGOPMAIIMOHHOTO O0BbEMaA JaHHBIX, OCHOBBI QJIreOpbl JIOTUKH U
KOMIIBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AjaropuTmMbl M NPOrpaMMHPOBAHME)» HAIMPABJICH Ha Pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHUS, pa3padOTKy aJITOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHpOBaHUE HABBIKOB peaM3allMy MPOrPpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
MPUMEHEHUS WH(OPMAIIMOHHBIX TEXHOJIOTHH, peau30BaHHBIX B MPUKIATHBIX
MPOTPaMMHBIX MIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJauax aHaiIu3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAaOMUI[ NJis pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenéHnHoM nanee coaepxaHuu ydeOHoro npeameta «MHbopmarrka
KYPCHBOM BBIJICJICHBI JIOMTOJTHUTEIbHBIE TEMbI, KOTOPBIE HE BXOSAT B 0053aTEIBHYIO
nporpamMMmy OOy4e€HUSI, HO MOTYT ObITh MPEIJIOKEHBI JJII U3YYEHHUS OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

YrnyOnéHHpld  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOT0  MpOQuUisi, OPUEHTUPOBAHHOIO HA  HMHXEHEPHYID W
nHpopMaIIMOHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YYCHUS
nH(OpMaTHKHA 00ECIIEUYNBACT: MOATOTOBKY OOYYalONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHEIUAIbHOCTY B 00JAaCTH HWHOOPMAIMOHHBIX TEXHOJOTUA U WHXKCHEPHBIC
CHEUHUATIBHOCTH, yYacTUE B MPOEKTHONM M HCCIIEIOBATEIIbCKON IEeATEeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMHM HAMNpaBJICHUSAMH OTpacid HHOOPMaIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHM, TOATOTOBKY K YYaCTHIO B OJIUMIIUAJAX U cllaue
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUS TEM B MpejeiiaX OJHOro rojia oOy4YeHHs
MOXET OBbITh HM3MEHEHa MO0 YCMOTPEHHMIO YYMTENs NpHU TOJrOTOBKE paboueit
MIPOTrPaMMBbI U IOYPOYHOTO INTAHUPOBAHUS.

OO11ee ynCiI0 YacoB, pEeKOMEHAOBAHHBIX ISl U3y4eHHsI HHPOpMaTUKu — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJIEIIIO).

1. COOEP’KAHUE OBYUYEHUSA

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue NOAXOIbI K OIEHKE KoJM4ecTBa HH(OpManuu. 3aKoH
annuTuBHOCTH WH(opmanuu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxkatusi aaHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroput™ LZW. ANTOpuTMBI CKATHUS TaHHBIX C OTEPSMU. Y MEHBIIICHHUE TITyOUHBI
KoJrpoBaHus 11BeTa. OCHOBHBIE AU anroput™MoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BbEMA JTAHHBIX U XAPAKTEPUCTUK KaHaia CBs3U. [IpuduHbBI
BO3HUKHOBEHHUs OIMUOOK TIpU TMepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OOHapyXUBaTh W HCHPABJIATH OLIMOKH, BO3HHUKAIOIIME MPHU Mepeaye JaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cuctembl. KOMIIOHEHTBI cUCTEMBl W UX B3aumojaeicTBue. CUCTEMHBIH
ahdekrt. Ynpapnenue kak nHGopMaloHHblii nponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens mMoaenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOoIlecCy, Meiu MoaenupoBaHus. dopmanusaus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BUAE, YJIOOHOM ISt
BOCIIpUATHS yeoBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbl, TaOJIUIIbI,
rpadukn).

['padpr. OcHoBHbie moHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHue
AITOPUTMUUYECKUX  3a/lad, CBS3aHHBIX C aHamu3oM T1padoB (MOCTPOEHUE
ONTUMAJLHOTO TYTH MEXIy BepliMHaMu Tpada, oOmpeacsieHHe KOoJIUYeCTBa
Pa3IMYHBIX MYTEH MEXTy BEpPIIMHAMU OPUEHTUPOBAHHOTO AIUKINYECKOTO Tpada).

JlepeBbs. bunaproe aepeBo. [lepeBbs momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenne apudpMeTHUECKUX BBHIPAKEHUM B BHJIE AepeBa. JIUCKpeTHBIE UTPhI
JIBYX UTPOKOB C TIoJiHOM uH(popmarueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMHUCAHUE CTPATETUU UTPHI B TaOIWUYHON (hopMe. BBIUTpHINIHbIE U TPOUTPHIIITHEIE
MO3UIINU. BBIMTPBILIHBIE CTPATETUH.



CpeacTBa MCKYCCTBEHHOrO0 HMHTEIIEKTa. CepBHCHI MAIMHHOIO MEPEBOAA H
pacmno3HaBaHus ycTHOM peun. KornutuBHbie cepBuchl. UaeHTHPHUKAIUS U TOUCK
N300paKECHU, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. VCmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B oOydaronux cucreMax. Mcrnonb3oBaHue METOJIOB
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

dopmann3anus NOHATHS anroputMa. Mammna TeroprHTa Kak yHUBEpCAIIbHAS
MoJenb BeruucieHu. Tesuc Yépua—Twrropunra.

OueHka CII0KHOCTH BhIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
naMaTH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cioxxHocTH. [lepebopHsbie anroputmsl. [IpruMeps! pa3nuyHbIX aITOPUTMOB PELICHUS
OJIHOM 3aJ]auM, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpoCThIX YHUCEN B 3aJaHHOM JUAaNa3oHE C MOMOUIBIO alropuTMa
«peuieto DparocheHay.

MHoropa3zpsiaHble 1ieble YuCiia, 3a7a4i JUIMHHON apu(pMEeTHKU.

CnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XdII-TAOJIHIIBI.
[TocTpoenue angpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBIpaXKECHUs. BbluucieHue
apu(pMETHYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnosib3oBaHUE oUepean Il BpEMEHHOIO XPAaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEUIEHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO alUKIMYECKOro rpada. AJroputMm
JIeKCTpHL.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHbBIE
(Ounapubie) naepeBbs. I[locTpoeHue nepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputmbsl o0xoja AepeBa. Vcnonb3oBaHue CTEKa U
ouepenu i 00Xo/a JiepeBa.

JluHaMpyeckoe INpOrpaMMHUpPOBAaHME KAk METOJ PEIICHHs 3aJad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJayd, PEIIAEMBIE C MOMOILIBIO
JUHAMUYECKOTO MPOTPaMMUPOBAHMS: BBIUMCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOJICUYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMHUpPOBaHUH. OOBEKTHI U
kiaccel. CBoicTBa U MeTO/bl 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAINU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.
WNukancynsuus, Hacaea0BaHue, MOTUMOphU3M.



Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noJib30Batess. Mcrnonb3oBaHue TOTOBBIX YIPABIAEMbIX 3JIEMEHTOB ISl TOCTPOSHUS

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTHe 0  mapaxurmax
IPOTPaMMHPOBAHHS.

HNupopMmanuoHHBIE TEXHOJIOTHH

Ortanbkl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJCIUPOBAHUS:  MOCTAHOBKA
3ajlayu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTn3zanuss OpU MATEMATHYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBMKeHus. MoaenrpoBaHue OMOJIOTHUYECKUX CUCTEM.
MaremaTudyeckre MOJIeId B HSKOHOMHUKE. BBIYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJEISIMHU.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOJ] HaAUMEHBIINX KBaJPaTOB.
OleHKa YHUCIOBBIX TMapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccranoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MMutanmonsHoe
MojenrpoBanue. CUCTEMBbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensioHHBIC) Oa3bl JaHHBIX. TalOnmuna — mpeacTaBiICHUE
cBelleHHi 00 OMHOTHMHHBIX 0OBekTax. Iloie, 3ammch. Kimrou Tabmumel. Padora c
roToBoM 0a30i1l NaHHBIX. 3arnojHeHue Oa3bl JaHHbIX. [loMCK, COpTHpOBKa H
bunbTpalys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncnsiembie moJsi B 3ampocax.

MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBsA3EH MeXay TabauiiaMu. BHenHmit
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Nurtepuer-nipunoxenus. 1lonsaTre o cepBepHON U KIMEHTCKOW YaCTAX CauTa.
TexHonorus «KJIMEHT — CEpBEP», €€ NTOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu xackamubix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienre BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka (aijioB Ha CauT.

BBon m300pakeHUil ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(GPOBBIX YCTPOUCTB
(mdpoBbIX (PoToanmaparoB U MHKPOCKOIIOB, BUIEOKaAMEp, CKAHEPOB M JPYTUX
ycTtpoictB). ['padmueckuii penakrop. Pazpemenue. Kaapuposanue. Mcnpasienue
nepcriekTuBbl.  I'mcrorpamma. Koppekius  ypoBHeH, KOppeKuus  IIBeTa.
OOecuBeurBaHUE I1BETHBIX U300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIBTPHL.

MHorocnoliple u300pakeHus. TekcroBele cion. Macka cios. Kanaibl.
Coxpanenue BblfienieHHONW obyactu. [lonroroBka winmrocTpanuii Ajis BeO-CaiToB.
AHHUMHPOBaHHBIE U300PAKEHUS.



Bektopnast rpaduka. I[lpumutuBsl. M3MmeHeHue mopsaKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYPOB. BeKTOpHU3aLus pacTpoBbIX H300paKEHUN.

[ IpyHIUIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mozeel. CeTouHbIe
Mozaenu. Marepuanel. MopenupoBaHUE MCTOYHUKOB —oOcBeleHus. Kamepsl.
AnmutuBHble TexHOIOTHH (3D-nipunTepsl). [loHsATHE 0 BUPTYaabHON peaJbHOCTH U
JIOTTIOJTHEHHOM PEaIbHOCTH.

I11. IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
WH®OPMATHUKE (YTIJIYBJEHHBIYM YPOBEHD) HA YPOBHE
CPEJJHET'O OBHIET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCT W CHOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU IO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPCHHHX
yOXKIEHNW, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHHCKOTO
00l1leCTBa, paclIMPEHUE KUZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MPOIIECCE
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIBLHOU JIEATETLHOCTH.

B pe3ynbrate uzyueHuss MHOOPMATUKKM Ha YPOBHE CpEIHEr0 OOIEero
oOpaszoBaHus y oOyuvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA
U TMPaBOMOPSAJIKA, COOIIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HHGOPMAIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaITMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJIEIUI0, TOCTHXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI MHOOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOUIEHWE K MUpPY, BKJIKOYAs JCTETUKY HAay4HOIO U
TEXHUYECKOT0 TBOPUYECTBA;

CIOCOOHOCTh BOCIPHUHMMATH pPa3jiHYHbIE BHJIBI HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTHH;

5) pu3uYeCcKOro BOCIMTAHMS:

c(OpMUPOBAHHOCTh ~ 30POBOTO W  Oe3omacHOro  oOpa3a  JKU3HH,
OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 370POBBIO, B TOM YHUCJIE 33 CUET COOTIOACHUS
TpeOOBaHMI  0Oe30macHOl  SKCIUlyaTalluu  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MIIAHUPOBATH U CAMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

uHTepec K cdepam MNpodecCUOHAIBHON NEATEIbHOCTH, CBSI3aHHBIM C
MH()OPMATUKOH, MPOrPaMMUPOBAHUEM M HHPOPMALHUOHHBIMU TEXHOJIOTHIMU,
OCHOBAHHBIMU Ha JOCTHKEHUAX HAYKH WMH(OOPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

OCO3HaHUE IJI00AJIBHOTO XapakTepa HKOJIOTMYECKHUX MpoOJeM W MyTed HX
pelieHus, B TOM 4YHCI€ C Y4€TOM BO3MOXKHOCTEH HH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH, JIOCTH)KEHHMSM HAyYHO-TEXHMUYECKOrO IIporpecca M
OOIIECTBEHHO!N MPAKTHKH, 32 CYET IOHUMaHUS POJIM MH(OPMALIMOHHBIX PECYpPCOB,
MH(OPMAIMOHHBIX TPOIECCOB U HMH(GOPMAIIMOHHBIX TEXHOJOTHA B YCIOBHUAX
undpoBoil TpaHchopmauu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IIPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYyIIIIE.

B npouecce TOCTHKEHHS TIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTPAMMBI 110
uH(popMaTHKe y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOLMOHAIBHBIM MHTEIUIEKT,
npeanojaraimuii copMupoBaHHOCTD:

CaMOpPETYJIMPOBAHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBAIH, BKIIIOYAIOIICH CTpEeMJIEHNE K JOCTHKCHHUIO 1T U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEWCTBOBATh, MCXOAS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHMM KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

METANIPEJMETHBIE PE3YJIBTATHI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETaNpeAMETHbIC
pPE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHbIE  YHHUBEPCAJIbHbIE y4eOHBIE JIEUCTBUS, KOMMYHHKATHBHBIE
yHUBEpCaIbHbIe Y4YeOHBbIC JCUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBIC Y4YEOHBIC
JICHCTBUS, COBMECTHAS I€ATEIHHOCTb.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe JeliCTBUS

1) 0a3oBble JIOrH4YecKHue JAeCTBUSL:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccmaTpuBath €€ BCECTOPOHHE;

yCTaHaBIMBATh CYIIECTBCHHBIM MpPHU3HAK WM OCHOBAaHHUS [JIsl CpaBHEHHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh 1N JCSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTHKEHUST,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
[EJISIM, OLICHUBATh PUCKH TOCEACTBUMN JCSITEIBHOCTH;

KOOPAMHHUPOBATH U BHIMIOIHITH PAOOTY B YCIOBHIX PEabHOTO, BUPTYaJIHHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH yUeOHO-MCCIICIOBATEIBCKON U MTPOCKTHOM JESITEIBHOCTH,
HaBBIKAMM  pa3peuieHusi npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB PEIICHHsI MPAKTUIECKUX 3314, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIICCTBJISATh PA3JIMYHbIC BHUJBI JESITEILHOCTH TO TOJYyYEHUIO HOBOTO
3HAHMS, €r0 WHTEPIpETalny, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX



yU4EOHBIX CHUTyallUsX, B TOM YHCIE MPH CO3JaHUU YYEOHBIX U COIHMAIBbHBIX
IIPOEKTOB;

(dbopMUpOBATH HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI IS JOKA3aTEIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpCEIICHHs 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpPEeHOca CPEeNCTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO O0JacTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpeyiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBbIKAMH MOJyYEHUsI UHPOPMAIMKU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATEJIBHO  OCYIIECTBJIATh  IIOWMCK,  aHalu3, CUCTEMAaTU3alUIl |
MHTEPIIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHUS;

co3gaBaTh TEKCThl B pa3au4HbIXx ¢dopmarax ¢ Yy4E€TOM Ha3HAUYCHHUS
uHpopMaMu U 1EJNEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIN3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpManuu, €€ COOTBETCTBUE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMAM;

UCIIOJI30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHHMKAIMOHHBIX
TEXHOJIOTUMA B PELICHWH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNHM SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHON
0e301acHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWS M 3alUThl  WHMOpManuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeiiCTBUA

1) oO61enme:

OCYUIECTBJISITh KOMMYHHUKAIIMK BO BCeX chepax KU3HH;



pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(IMKTHBIX CUTyallUd Hu
CMSITYaTh KOH(JIHUKTHI;

BIAJCTh  Pa3IMYHBIMM  cllocoO0aMu  OOIIEHUST U B3aUMOJCHUCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMSTr4aTh KOH(MIUKTHBIE CUTYAIINH;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCIOJb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MIOHMMATh W HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBAaTh JEUCTBUS MO HX JOCTH)KCHHMIO: COCTABJIITH IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0I0 y4aCTHUKA KOMaH bl B OOLIUI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh I[MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIE Y4eOHbIe el CTBHSA

1) camoopranuszanmus:

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCHUTh KOPPEKTHUBBLI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JIECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEIIEKCUU ISl OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIBHOCTH.

3) npuHATHS Ce0H U APYTrHUX:

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTbl JPYTUX NpPU aHaldu3e pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIMIHUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIOBEKa.

HPEAMETHBIE PE3YJIBTATHBI

B npouecce u3yueHus kypca HUHPOPMATHKU YriayOJ€HHOro ypoBHS 6 11
K1acce o0Oy4aronIuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3yIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOpPbI€ MO3BOJISIOT OOHAPYKUBATh M UCIPABIATH OIIMOKU MPHU Mepeaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUsS] TIPU WU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a7auM, CBSI3AHHBIC C aHAIU30M TpadoB
(3a1a4u MOCTPOCHUS ONITUMATBFHOTO MyTH MEX1Y BeplInHaMu rpada, onpeaesieHus
KOJIMYECTBA PA3JIMYHBIX MyTE€d MEXKIYy BEpPUIMHAMU OPUEHTUPOBAHHOTO
aIUKINYecKoro rpada), yMeHHE UCIIOIb30BATh JIEPEBbS NIPU aHAIHM3E U TTIOCTPOCHUH
KOJIOB U JIJISI MPEACTABICHUS apu(PMETUUECCKUX BBIPAXKECHUM, MPU PEIICHUM 3a/1a4
MOUCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3padaThiBaTh 1 OOOCHOBBIBATH BHIUTPHIINIHYIO CTPATETHUIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MporpamMm 0a3oBbIe
aJITOPUTMBI, YMEHUE KCMOJIb30BaTh B MPOTPpaMMax JaHHbIE Pa3IMYHBIX TUIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH IPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JJIsI 00pa0OTKH YUCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TIpH pa3paboTke mporpaMm OUOIHOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX



CPEICTB Cpelbl pa3paboTKH, yMEHHUE UCTIOIb30BaTh CPEACTBA OTIAIKH IPOTPAMM B
cpele MporpaMMHUpPOBaHUS, YMEHUE TOKYMEHTUPOBATh IPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJIaJIcHHE OCHOBHBIMHU CBEJICHUSIMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBAX
co3laHusi U paboThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIMYHBIE (PENSIMOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3amMpPOCHl B 0a3ax NAaHHBIX, BHIMOJIHATH COPTUPOBKY H
MOUCK 3amucedl B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPaBOYHBIE CHCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTeMAaTHYECKHE MOJIENN JIJIsl aHAIIN3a
00BEKTOB U MPOIIECCOB: (HOPMYITUPOBATH LEJIb MOACTUPOBAHUS, BBIIIOJIHATH aHAIN3
pe3yabTaTOB, MOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJIETI MOJIEIUPYEeMOMY OOBEKTY WM MPOIECCy, NPEICTaBISITh pPE3yIbTaThl
MOJIEJIMPOBAHUS B HArJISIIHOM BUJE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIONb30BAaHUEM PA3IUYHBIX CPEACTB HHU(PPOBBIX TEXHOJIOTUN, TOHWMaHHUE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, MHPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pa0dOThI, BO3MOKHOCTEH M OTpaHUYEHUS
IPUMEHEHHUSI TEXHOJOTMIl MCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3jIMYHBIX O0JACTIX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMs, KJIACCH(PUKAIMU U MPOTHO3UPOBAHUS) HATHUKE MPEACTABICHHMA
00  HUCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccruoHanbHbIX chepax.



IV. TEMATHYECKOE IINTAHUPOBAHUE

Ne
/o

HaumenoBaunue
pa3aenoB U TEM
y4eOHOTro mpeaMeTa

KonnuecTBO
9acoB

[IporpamMmHO€E conepxaHue

OcHOBHBIC BUIBI ACATEIBHOCTH
00yYaroIMXCst

Pa3znen 1. Teopernueckne 0CHOBbI MH(POPMATHKH

1.1

Nudopmarus

17§
WHPOPMaITMOHHBIE
[IPOLIECCHI

10

TeopeTueckne MoaxXoAbl K OLICHKE
KOJIMYeCTBa MH(POPMAIIUH.

3aKOH aITUTUBHOCTU MH(GOPMALIHH.
Dopmyna Xapriau. Uapopmanus u
BepoATHOCTh. Dopmyia [llenHoHa.
AJITOPUTMBI C3KAaTHSI TAaHHBIX.
Anroput™m RLE. Anroputm
Xadbdmana. Anroputm LZW.
AJITOPUTMBI CKATHS TaHHBIX

C MOTEPSIMU. Y MEHBIIICHUE TTyOUHbI
KOMpoBaHUs 11BeTa. OCHOBHBIE UJIEH
anroputMoB cxxkatuga JPEG, MP3.
CkopoCTh NEpeaun JaHHbIX.
3aBUCHUMOCTh BPEMEHH MEepeiaun

0T HH(GOPMAIITMOHHOT'O 00BhEMA JaHHBIX
U XapaKTEPUCTUK KaHAJIa CBSI3H.
[Ipu4yrHBI BOSHUKHOBEHHUS OIMIHMOOK MPHU
repenaye qaHHbIX. Koppl,
O3BOJISIIOLME OOHAPYKUBATH U
MCIIPABJISTH OIIUOKHU, BOZHUKAIOIINE
[pU Mepenayde AJaHHbIX. PaccTosinue
X3MMUHTIA. KonupoBanue C
noBTopeHueM 6uToB. Kombl XaMMmuHra.
Cucrembl. KOMIIOHEHTHI CUCTEMBI U UX]

XapakTepu3oBaTh pa3InyHbIC
TEOPETUUYCCKHE MOIXO0/IbI K OLICHKE
KOJInueCcTBa MHGOPMAIIUH.
OnuchIBaTh U3y4aeMbl€ aJrOPUTMBbI
CKaTHs JTaHHBIX, CPABHUBATh
pe3yabTaThl UX PabOTHI.

Pemiats 3a1a4n Ha ONIPEICIICHUE
BpPEMEHU Mepeaaur TaHHBIX M0 KaHAITy
CBSI3U C U3BECTHBIMU
XapaKTePUCTUKAMH.

[TosICHATH IPUHLIUIIBI OOHAPYKEHUS
1 MCTIPABJICHUS OMIKOOK MpHU Mepeiayue
TAaHHBIX C TTOMOIIIBIO
MOMEXO0YCTOMUUBBIX KOJIOB.
[TosICHATH 3HAUEHUE TTIOHATUN
(CUCTEMa», KIOJICUCTEMAY,
«CUCTEMHBIN A PEeKT,
«yTIpaBJICHUEY; 3HAUCHUE 00paTHON
CBSI3U VISl JOCTYOKCHUS 1IEeTTU
yIIpaBJICHHUS.

Ilpakmuueckue padomot:

1. Coicamue 0aHHbIX ¢ NOMOUBIO
ancopumma RLE.

2. Coicamue OaHHBIX C NOMOUBIO




B3anmojiericTBre. CucreMHbIi dPPexT.
YrpaBieHue Kak HHPOPMaIMOHHBIHI
npouecc. O6parHast CBSI3b

aneopumma Xagpmana.
3. Corcamue 0anublx ¢ nomepamu

(anecopummvl JPEG, MP3).
4. Tlomexoycmotiuusbie K0Obl

1.2

MoaenupoBanue

Mopaenu u moaenupoBanue. Llenb
MOJICTUPOBaHUA. AJIEKBATHOCTD
MOJEJIN MOAEIUPYEMOMY OOBEKTY WU
MpolLecCy, LEIH MOJAETHUPOBAHHUS.
dopManuzanys NPUKIAIHbIX 3a/1a4.
[IpencraBieHue pe3ynbTaToB
MOJICITUPOBAHUS B BUJIE, YIOOHOM IS
BOCIIPUATHS YEIIOBEKOM.
['padpuueckoe npeacTaBiICHUE TaHHBIX
(cxeMbl, TaOIUIBI, TpauKN).

['padsi. OcHoBHBIC MOHATHS. Buab
rpados. Omucanne rpad)oB C TOMOIILIO
MaTpUILl CMEKHOCTH, BECOBBIX MaTpHII,
CIIHCKOB CMEKHOCTH. Pelienue
QITOPUTMUYECKHUX 3aJ1ay, CBSI3aHHbBIX
c aHanu30M rpagoB (IOCTPOECHHE
ONTUMAJILHOTO MMYTU MEXTY
BepIIMHaMU rpada, onpeaeneHue
KOJIMYECTBA PA3TUYHBIX TTyTEH MEXKIY
BEPLIMHAMU OPUEHTHUPOBAHHOTO
AIUKJIMIecKoro rpada).

JlepeBbsi. bunapHoe nepeso. JlepeBbs

OrnpenensiTe MOHATHS «MOJICIIbY,
«MOJICIIUPOBAHUEY.
KiaccudunmpoBaTh MOAEIH MO
3aJJaHHOMY OCHOBAHHIO.

OnpenensiTe 1elb MOJASIUPOBaHUS B
KOHKPETHOM CJIy4ae.

[[pUMEHATH anrOPUTMbI HAXOKACHUS
KpaT4yalllinX MyTel MEKly BEpIIMHAMHU
OpUEHTHUPOBAHHOTO Tpada.

[IpUMEHSATh AJTOPUTMBI OTPEIEICHUS
KOJIMYECTBA PA3JIMUHBIX MyTEH MEXKIY|
BEpPILIMHAMHU OPUEHTHUPOBAHHOTO
AIMKJIMIEeCKOro rpada.

[IpyuBOIUTH PUMEPHI UCTIOTB30BaAHUS
nepeBbeB U rpadoB MPU OMUCAHUU
00BEKTOB U MIPOIIECCOB OKPYKAIOIIETO
MUpa.

CtpouTh iepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJIEITh
HEKOTOPOU CUTYyallNH.

JlaBaThb ornpeneneHrue BBIMTPHIIIHON
CTpaTeruu.




noucka. CrnocoObl 00Xoja Jepera.
[IpencraBnenue apu(METHIECKHUX
BBHIPAKCHUH B BUJIE JIEPEBA.
JIMCKpeTHBIEC UTPHI IBYX UTPOKOB

c ostHOM nHbopmarme. [Toctpoenue
nepesa rnepedopa BapuaHTOB, OITMCAHUE
CTpaTeruy UTPHI B TAOJIUYHOU (opMme.
BhIMTpBINIHBIE U IPOUTPHILIHBIE
MO3UIMU. BBIUTPBIIIHBIE CTPATErUH.
CpencrTBa HCKYCCTBEHHOTO
nHTeIIeKTa. CepBUCHI MAILIMHHOTO
MEepeBOJA U PACIIO3HABAHUS YCTHOU
peun.

KorHuTHBHBIE CEPBUCHI.

W nentudukaiys U mMOUCK
M300paKEHUM, pacio3HaBAHUE JIMII.
Camo00y4Jaromuecs: CACTEMBI.

M CKyCCTBEHHBIN MHTEIJICKT B
KOMITBIOTEPHBIX UTpax.
Hcnonb30BaHUE METOJOB
MCKYCCTBEHHOT'O MHTEJIJICKTA B
00yYaroINX CUCTEMAX.
Hcnonb30BaHUE METOJOB
MCKYCCTBEHHOTO MHTEIICKTA

B poOOTOTEXHUKE. IHTEpHET Belei.
[lepcnieKTHBBI pa3BUTHUSA
KOMITbIOTEPHBIX MHTEIIEKTYalbHBIX
cucteM. Heitponnsle cetn

OnuchIBaTh BEIMTPBILIHYIO CTPATETUIO
B 3aJIaHHOW UTPOBOU CUTYaIlUU

B (opMe nepeBa WK B TaOJIMYHOU
dhopme.

[1osICHATH MOHSATUS «UCKYCCTBEHHBIN
MHTEJUIEKT», «MAIIMHHOE 00YYEHUE).
[IpuBOINTH MPUMEPHI 3a/1a4,
pelIaeMbIX C TOMOIIIbIO
MCKYCCTBEHHOTO MHTEJUICKTA.
Ilpaxmuueckue padomot:

1. Ilouck svluepviwinoii cmpame2uu 8
uepe ¢ NOJIHOU UHGopmayuetl.

2. Cpedcmea uckyccmeenHo2o
uHme1eKma

Htoro no paszueny

18




Paznen 2. AIropuT™MbI 1 IPOrpaMMHUpPOBaAHUE

2.1

DJI€MEHTHI TCOPHUHN
AJITOPUTMOB

6

DopManu3anus MOHITUSA AITOPUTMA.
Mamnnaa TeropyHTra Kak
YHUBEpCAJIbHAsI MO/JI€JIb BEIYMCIICHUM.
Tesuc Yépua—TrropuHra.

Mawuna Ilocma.

Hopmanvuvle ancopugmovr Maprosa.
Aneopummuuecku nepazpeuiumvie
Baodauu. 3ad0aua ocmanosa.
Hesozmooicnocmov asmomamudeckoil
OMAAOKU NPOSPAMM.

O11eHKA CJIOKHOCTH BBIUMCIICHHUH.
Bpemst paboTbl 1 00BEM UCTIOJIB3yEMO
MaMsiTH, UX 3aBUCUMOCTh OT pa3Mepa
MCXOOHBIX JaHHBIX. O1eHKa
ACUMIITOTHUECKOM CII0KHOCTHU
QJITOPUTMOB. AJITOPUTMBI
MMOJIMHOMHUAILHOM CII0KHOCTH.
[Tepebopubie anroputmbl. [Ipumepsl
Pa3IUYHBIX aJITOPUTMOB PELICHUS
OJHOM 3a/1a4M, KOTOPHIE UMEIOT
Pa3IMYHYIO CJIIOKHOCTD

[1osICHATD MOHATHUS «BBIUYUCTUTEIBHBIN
MPOLIECC), KCIOKHOCTH aITOPUTMAaY,
AP HEKTUBHOCTH AITOPUTMa.
[IpuBoaUTH pUMEPHI 3P PEKTUBHBIX
QITOPUTMOB.

CocTaBIsAITh IPOTPAMMBI JIJISl MAIIMHBI
TrropuHra.

Hcnonvzoeams HOpManbhbie
anzopughmol Mapxosa.

JlaBaTh OIEHKY CIIOKHOCTH M3BECTHBIX
QITOPUTMOB.

Ilpaxkmuueckue padomot:

1. Cocmaenenue npocmoti npoecpammoi
0151 mawunsl Toropunea




2.2

AJITOPUTMBI
U CTPYKTYPBI
NTAHHBIX

28

[Tovrick MPOCTHIX YUCEI B 3aJaHHOM
nrama3oHe ¢ TOMOIIIBIO allTOPUTMa
«pemieto DparocheHar.
MHoropaspsiIHbIe eNIbIe YnCIa,
3a/la4yd TMHHON apru()METHKH.
CnoBapu (accolMaTUBHBIE MACCHUBHI,
O0TOOpaKEeHHUST ). XOII-TaOTUIBI.
[TocTpoenue andaBUTHO-9aCTOTHOTO
CIIOBaps IS 3aJaHHOTO TEKCTa.
Ananuz mexcma Ha ecmecmeeHHoOM
s13biKe. Buidenenue
nocnedosamenvHocmel no wadJioHy.
PeeynapHule gvipadxcenus. Yacmomuulii
AHAU3.

Crexu. AHAJIN3 TPAaBUIBHOCTH
CKOOOYHOTO BhIpakeHUs. Beruucienue
apu(pMETUIECKOTO BHIPAKECHHUSI,
3alIMCaHHOTO B TOCT(HUKCHOH hopme.
Ouepenu. Micnionp3zoBanue ouepeau
TUTSI BPEMEHHOTO XpaHCHUS JaHHBIX.
Cesazuvie cnucku. Peanuzayus cmeka u
ouepeou ¢ NOMOWDBIO CEAZHBIX CHUCKOS.
Anroputmel Ha rpadax. [Toctpoenue
MUHHAMAaJIEHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 enyouny. O6x00 epagha
6 wiupury. KommaecTBo pa3mMuHbIX
yTEH MEXKIy BEPLINHAMHU

M cnonb30BaTh alITOPUTM «PELIETO
OpaTocdeHay s TOUCKa MPOCTHIX
yuCcesl B 3aJaHHOM JUamna3oHe.
[TosiCHATH IPUHLIUITBI 00PAOOTKH
MHOTOPA3PSAAHBIX LEIbIX YACEIT

1 PEaIN30BbIBATh COOTBETCTBYIOIIHE
QITOPUTMBI Ha SI3BIKE
MPOrpaMMHUPOBaHUS.

[IpumeHsTh coBapu (acCOIMaTUBHBIE
MaCCHUBBI, OTOOpaKeHUS) B 3a1a4ax
00pabOTKH JTaHHBIX.

BBINOIHATE NPOCTOM aHAIIN3 TEKCTA HA
ECTECTBEHHOM $3bIKE, B TOM YHCJIE C
MCIIOJIb30BAaHUEM PETYJIIPHBIX
BBIPAKCHU M.

[losicHATH IPUHIUTIBI pa0OTHI CTEKA U
OuYepenn, UCII0Ib30BaTh CTEKH U
ouepeny ISl pEeIICHUs
QITOPUTMUYECKUX 3a]1a4.
Peanu3oBbIBATH U UCIIONIB30BATH
BOMYHbBIC (OMHAPHBIE) 1€PEBbS U
rpadbl 11 penieHus 3a1a4 o0padoTKu
NTAHHBIX.

M cnonb30BaTh TMHAMUYECKOE
MPOrpaMMUPOBAHUE JIJIs1 BBIYUCIICHUS
PEKYPCUBHBIX (DYHKIIHH, MOACUETA
KOJINYECTBA BAPUAHTOB U PEUICHUS
3a/1a4 ONTUMU3ALINH.

Ilpakmuuecxkue pabomul:




OPUEHTUPOBAHHOTO ALIMKINYECKOTO
rpada. Anroput™ J{eUKCTphI.
Aneopumm Pnotida—Yopwanna.
JlepeBbs. Peanmu3zanusa nepesa

C IOMOIIIBIO CCBIJIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIC) IEPEBbSI.
[TocTpoenue nepesa Jisl 3aIaHHOTO
apu(METUUECKOTO BBIPAKECHHUS.
PexypcuBHBIE alTOPUTMBbI 00X0/1a
nepea. Mcnosib30BaHue CTeKa U
ouepenu st 00xoja AepeBa.
JluHamMu4ecKkoe mporpaMMHUpPOBaHUE
KAaK METO/I PEIICHUS 3a/1a4 C
COXPAaHEHUEM MTPOMEKYTOUYHBIX
PE3yJbTaTOB. 3aJ1a4H, PEIIAEMBIE C
TOMOIIBIO IMHAMUYECKOTO
[IPOrpaMMHUPOBAHUS: BBIUUCIICHHE
PEKYPCUBHBIX (DYHKITUH, MOJACYET
KOJIMYECTBA BAPUAHTOB, 3a/1a41
ONTUMU3ALIUN

1. Ilouck npocmwix uucen 6
3A0aHHOM Ouanasoue.

2. Peanusayus evluucienui

C MHO20PA3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue angasummo-
YACIMOMHO20 CI08APs 018 3A0AHHO20
mekcma.

4. Ananuz mexcma Ha ecmecmeenHOM
s3bIKe.

o. Buiuucnenue apughmemuueckoco
BbIPAdNCEHUS, 3ANUCAHHO2O

6 nocmeuxcHot ghopme.

6. Hcnonvzosanue ouepeou.

7. Hcnonvzosanue oepesves

0151 BLIYUCTICHUSL APUPMEMUYECKUX
BbIPAIICEHULL.

8. Buluucnenue onunvl Kpamuatiuie2o
nymu mexcoy epuunamu epagha
(aneopumm [etikcmpot).

0. Bowiuucienue pexypcusHvlx (hyHKyuil
C NOMOWBIO OUHAMUYECKO20
NpOSPaAMMUPOBAHUSL.

10. Tloocuém konuuecmea apuarnmos
C NOMOWBIO OUHAMUYECKO20
NpOSPaAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuuc
HOMOWBIO OUHAMUYECKO2O
NpOSpPaAMMUPOBAHUSL




2.30cHOBBI  O0OBEKTHO- 16 ITousatue 00 0OBEKTHO- [10sSICHATH OCHOBHBIE TTPUHITUTIIBI
OpPUEHTHUPOBAHHOTO OpUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMUPOBAHUS nporpaMmmMupoBaHun. OOBEKTHI U MpOrpaMMHUPOBAHMUS.
kjacchl. CBOMCTBA U METOIbI [IpoekTupoBaTh U UCIOIH30BATH
00beKTOB. OOBEKTHO- MPOCTHIE KJIACCHI OOHEKTOB.
OpUEHTHUPOBaHHBIN aHanu3. PazpadoTkallpoexkTrpoBaTh HEpapXuu KIaccoB JJIs
MporpamMM Ha OCHOBE OOBEKTHO- OTHCAHMS TPEIMETHON 00IacTH.
OPUEHTUPOBAHHOTO TIOIX0/1A. Pa3pabaTeIBaTh IPOTrpaMMBI
Nukancynsauus, HaclieI0BaHUE, c rpadguyeckum uHTEPhEUCcOM.
MOUMOpP(hU3M. M3y4aTb BTOPOU SA3BIK
Cpensl ObICTpOil pa3paboTKu rporpamMmmupoBanus Ilpakmuueckue
rporpamm. [IpoektupoBanne pabomuoi:
uHTEpQeiica MoIb30BaTEeIIs. 1. Ucnonvzosanue 20mogvix K1accos 8
Vcrionp30BaHre TOTOBBIX npozcpamme.
YIPaBJISEMbIX JJIEMEHTOB IS 2. Paspabomka npocmoii npozpammol
MOCTpOEHUSI HHTEpPeiica. C UCNONIL308AHUEM KIACCO8.
00630p SI3BIKOB IpOorpamMMmupoBanus. 3. Paszpabomka knacca,
[TonsiTue o mapagurmax LCNONIL3VIOWe20 UHKANCYTISIYUTO.
pOrpaMMUpPOBaHUs. M3yuenue 4. Paspabomka uepapxuu Kiaccos.
6mMopo2o sA3viKa npoepammuposanusi 9. Paspabomxa npoepammul
c epaghuueckum unmepgheticom
lIToro mo pasaeny 50
Pa3znen 3. UHpopManmoHHbIE TEXHOJIOTUH
3.1 [KommbroTepHO- 8 JTarbl KOMITBIOTEPHO- BriaensiTh 3Tansl KOMIIBIOTEPHO-
MaTEeMaTUIeCKOe MaTEMaTUYECKOTO MOICIIUPOBAHUS:  [MATEMATHYECKOTO MOJICTUPOBAHHUS U

MOACIUPOBAHUC

MMOCTAaHOBKA 33]1a4H, pa3padoTKa

PpCaJIN30BbIBATh UX C IIOMOIIBIO




MOJIEJIN, TECTUPOBAHUE MOJENH,
KOMITbFOTCPHBIN

ADKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJETUPOBAHUSL.

JluckpeTu3anus Ipyu MaTeMaTHYECKOM
MOJETUPOBAHUU HENIPEPBIBHBIX
rpoueccos. MoaenupoBanue
NBUKEHUS. MoaenupoBaHue
OMOJIOTUYECKUX CUCTEM.
MaTteMaTun4ecKue MOJAEIN

B SKOHOMHUKE. BrIuncnurenbHbie
PKCIIEPUMEHTHI C MOJCIISIMU.
Komnvromepnoe modenupoganue
cucmem ynpaeieHus.

O6paboTKa pe3ybTaToB
BKCIIEpUMEHTa. MeTOl HANMEHBIIUX
KkBagpaToB. OLEHKa YMCIOBBIX
napamMeTpOB MOJICIIUPYEMBIX OOBEKTOB
1 [poleccoB. BoccraHoBieHue
3aBUCHUMOCTEH MO pe3yJIbTaTam
HKCIIEPUMEHTA.

BepositHocTHBIE MOAETM. METOIBI
Momnrte-Kapio. UMutanimonsoe
MozenpoBaHue. CUCTEMBI MaCCOBOTO
00CITyKUBaHUS

MPOrPaMMHOTO 00ECTICUeHUSI.
[TosICHSITH HEOOXOIUMOCTH M CYIITHOCTb
ITUCKPETH3AINH IIPH PEIICHUH
BBIYHCITUTEIBHBIX 33729 C TIOMOIIBIO
KOMITBIOTEPOB.

lcrionb30BaTh UMUTAIIMOHHOE
MOJICIUPOBAHUE, B TOM YHUCIIC HA
OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OOpabaTeIBaTh pe3yJIbTAThI
HKCIIEPUMCHTA.

Ilpaxmuueckue padomot:

1. Mooenuposanue osudxicernus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposarue ¢
nomowywvio memooa Monume-Kapio.

4. Obpabomka pe3yrbmamos
DKCnepumMeHma




3.2

ba3nl jaHHbBIX

10

TabnuunbIe (peIsSIMOHHbIE) Oa3bl
naHHbIX. Tabnuiia — mpecTaBiIeHNe
CBEJICHUI 00 OJHOTUITHBIX 0OBEKTAX.
ITone, 3anuce. Kirou tabmuel. Padota
C TOTOBOM 0a30ii TaHHBIX. 3aMOJHEHHE
0a3bl qaHHbIX. [loUck, copTUpOBKa U
(buabTpanys TaHHBIX. 3aMPOCHI

Ha BEIOOPKY JaHHBIX. 3alIpOChI

C mapaMeTpaMu. Beraucisiembie moss B
3ampocax.

MHuoroTa0au4yHble 0a3bl JaHHBIX. THIE
CBsI3e MEXTy TaOJIUIIaAMH.

Buemmuii kimrod. LlenoctHOCT 62361
TaHHBIX. 3aMPOChl K MHOTOTaOJIMYHBIM
0azam JTaHHBIX.

OcHo6Hble NPUHYUNBL HOPMATU3AYUU
a3z Oanmbvix. A3vik ynpaesieHus
Oannvimu SQL. Cozoanue npocmulx
sanpocos Ha sizvike SOQL Ha 6b100pKy
OQHHBIX U3 OOHOU MAOIULDL.
Hepensyuonnvie 6a3vl OAHHbIX.
DKcnepmuble cucmemol

XapakTepu3oBaTh 0a3y JaHHBIX KaK
MOJIEIb TIPEAMETHON 00JIaCTH.
[IpoekTHpOBaTh MHOTOTA0INIHYIO
0a3y JaHHBIX.

OcCymecTBISATh BBOJ U
peIaKTUpOBaHUE JaHHBIX.
OcCyIecTBIATh COPTHPOBKY, TIOWCK U
BBIOOp JTAHHBIX B TOTOBOM 0ase
TTaHHBIX.

DopMHpOBaTH 3aITPOCH HA TTIOWCK
TTAaHHBIX B CPEJIC CHCTEMBI YIIPABIICHUS
0a3aMH TaHHBIX.

YpapisTh 6a301 JaHHBIX

C TIOMOIIIBIO MPOCTHIX 3aIIPOCOB HA
si3pIKke SQL.

[TosicHATH 00J1aCTH MPUMEHEHUS,
ITOCTOMHCTBA M HEJIOCTATKU
HEpESIMOHHBIX 0a3 JaHHBIX

B CPaBHCHHUU C PEISAIIMOHHBIMHU.
Ilpakmuueckue pabomel:

1. Paboma c comoeoti 6a30ti O0AHHbIX.
2. Paspabomka MHO2OmMabIU4HOU
0a3bl OQHHLIX.

3. 3anpocul kK MHO2OMabAUUHOU Oa3e
OaHHDIX.

4. Vnpaenenue oaHHbIMU C NOMOWBIO
s361ka SOL




3.3 [BeO-caiitThl 14 Nutepuet-npunoxenusd. [lonstue o [[losICHATh NPUHITUTIEI TEXHOJIOT MU
CEpPBEPHON U KIIMEHTCKON YacTsX CKJIUEHT — CEpPBEP» Ha MIpUMEpE
caiita. TeXHONOTUS «KIHEHT — B3aMMOJICUCTBUS Opay3epa
cepBep», €€ JOCTOMHCTBA U 1 BeO-cepBepa. Co3aaBaTh IPOCTHIE
HegocTaTki. OCHOBBI BeO-CTPAHUIIbI, UCTIONB3YS S3bIK
si3p1ka HTML u xackagHbIx TaOIUIL pasmetkn HTML, xackaaHbie TaOIHITbI
ctuneit (CSS). Cuenapuu Ha sI3bIKE CTUJIEH U CLIEHAPUHU HA SI3bIKE
JavaScript. @opmel Ha BeO-cTpanutie. |[JavaScript. OmuchIBaTh TEXHOJIOTHIO
Pa3merienne BeO-caliToB. Ycmyra pa3MeIIeHus CauToB B ceTu MHTepHeT.
XOCTHUHTra. 3arpy3ka (aiiyioB Ha cailt  [[Ipakmuyeckue padomut:

1. Cozoanue mexcmoegoti 6e6-
cmpanuybl.

2. Co3zoaHue eb-cmpaHuybi,
eKrIIOUAIOW el MYTbMUMEOULIHbLE
0OveKmul (PUCYHKU, 38VKOBble OAHHbLE,
6110€0).

3. Ogopmnenue cmpanuysol c
NOMOWBIO KACKAOHBIX MAOIUY CIUell.
4. Hcnonvzoseanue cyenapues na
si3bike JavaScript

3.4 [KommbroTepHas 8 BBoa nzo0pakeHui ¢ UCMoIb30BaHUEM |BBITTOHATE OOIIYI0 KOPPEKIIUIO

rpaduka Pa3IMYHBIX HU(POBBIX YCTPONCTB U (DPOBBIX U300paKEHUIA.

(L@ poBbIX PoTOANTIAPATOB U
MUKPOCKOIIOB, BUJIEOKAMED, CKAHEPOB
U IPYTUX YCTPOICTB).

['paduueckuit penakrop. Pazpemenne.
Kanpuposanue. UcnpaBinenue

[IpuMeHSATh HHCTPYMEHTHI
rpaduueckoro pefakropa K OTAeIbHbIM
00JacTsIM N300paKEeHHUSI.

CTpoUTh MHOTOCIIOWHBIE U300paKEHUS
C CTIOJIb30BaHUEM MAaCOK, TOTOBUTH




[EpPCIEKTUBLL. [ HcTOrpaMma.
Koppekuust ypoBHEN, KOPPEKLIMS
[[BETA.

O6ecBeunBaHNE IBETHBIX
n3o0paxenuid. Petymb. Pabora ¢
oOnacTsiMu. OUIBTPHI.
MHOTrOoCI0MHbIE N300PAKEHHUS.
TexcroBeie cion. Macka cios.
Kananbl. CoxpaHeHue BbIAEIECHHON
o6sactu. [loaroToBKa WILTIOCTpALINI
1151 BeO-CaliTOB. AHUMUPOBAHHBIC
M300paKeHHUS.

Bekropnas rpaduka. [[puMUTUBBL.
M3MeHeHne nopsiaka 3JIEMEHTOB.
BripaBHUBaHUE, pacpe/ICIICHHE.
['pynnupoBka. Kpussie. @opmatel
BEKTOPHBIX PUCYHKOB. Mcnosib30BaHue
KOHTYPOB. BekTopH3anus pacTpoBbIX
M300paKEHUHN.

[ [prHIMIIBI TOCTPOEHUS U
PEIAKTUPOBAHUS TPEXMEPHBIX
Moieeri. CeToOUHbIE MOICIIH.
Marepuansl. MoaenupoBanue
MCTOYHHUKOB OCBelIeHUs. Kamepsl.
AnnuTuBHBIC TexHOIorHH (3D-
npuHTEpHl). [[oHSITHE O BUPTYaJIbHOM
[PEATBHOCTHU U JIONIOJIHEHHON
PEATBHOCTH

VJLTIOCTPAIINH JTsl pa3MeIeHHs Ha
BeO-caiiTax, co371aBaTh
AHIMHUPOBAHHBIC N300paKCHHUS.
Co3iaBaTh BEKTOPHBIE U300PaXKEHHUSI C
MOMOIIIBIO PEIAKTOPa BEKTOPHOM
rpadyK UM HHCTPYMEHTOB
TEKCTOBOTO MPOIIECCOPa.
IIpakmuueckue pabomul:

1. Obpabomxa yugposwvix
domoepaghuii (kadpuposanue,
Lcnpasienue nepcneKmugul, Koppexkyusl
VpO8Hel, KOppeKyus yeema,).

2. Pemywwv yugposvix pomoepadghui.
MHmnoeocnotinvle uzoopasicenus.
AHumuposanivie uz00pariceHusl.
Bexmopuas epagpuxa

3.
4.
3)




3.5 [3D-monenupoBaHue

[ [prHLIMIIBI TOCTPOEHUS U
[PEOAKTUPOBAHUS TPEXMEPHBIX
Mozeneil. CeTOUHbIE MOJEIIH.
Matepuansl. MonenupoBanue
MCTOYHUKOB OcBelieHus1. Kamepsl.
AU TUBHBIE TeXHOJOoTHH (3D-
[IPUHTEPBHI).

[ToHATHE O BUPTYaJIbHOU PEATBHOCTU U
NOTIOJITHEHHOW pPEATbHOCTH

[10sSICHATH MPUHLHUIIBI TOCTPOCHUS
TPEXMEPHBIX MOJECIIEH.

BBINOTHATH ONEpalyy MO MOCTPOEHUIO
1 PEAAKTUPOBAHUIO TPEXMEPHBIX
MOJIEJICH.

Pa3zmemaTe Ha BUPTYyaJbHOM CIIEHE
MCTOYHHKH OCBEILCHUS U KAMEPBI.

[ [puBOANTH PUMEPHI UCIIOIB30BAHUS
TEXHOJIOTUN BUPTYaJIbHOU

Y JTIOTIOJTHEHHOUM PeabHOCTH.
Ilpakmuueckue padomoi:

1. Cozoanue npocmuoix mpéxmepuuix
mooernell.

2. Cemounvie mooenu.

3. Penoepune

[TPOTPAMME

HTtoro no pazneny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I1O




2. IMPOBEPAEMBIE HA EI'D IO UHO®OPMATUKE
TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI CPEJHEI'O OBIIETO

OBPA3OBAHUA
Jl71st mpoBeieHUsl €IMHOTO TOCYAapPCTBEHHOIO 9K3aMeHa 10 HH(OpMaTHKe
(manmee — EI'D mo wunHdopmartuke) HCHONb3yeTcd MmnepeyeHb (KoaudukaTop)
MPOBEpPSIEMBIX ~ TpeOOBaHMII K  pe3yJpTaTaM  OCBOEHUS  OCHOBHOM
0o0pa30BaTeNbHON MPOTrpaMMbl CPETHEro o0IIero oOpa3oBaHUS M 3JIEMEHTOB
CoJIepKaHusl.

IIposepsiemvie na EI'D no ungopmamuxe mpebosanus K pe3yibmamam
0CB0E€HUS  OCHOBHOU  00pPA308AMENbHOL  NPOSPAMMbL  CpedHe20  00ue2o
00pa3zo6aHusl

Kon [TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM Pe3yabTaTaM
IIPOBEPSIEMOIO OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBbl
TpeOOBaHUS cpeaHero oo1iero oopa3oBaHus
1. 3namo (nonumamy)

[loHnMaHue  OCHOBHBIX MPUHLMIIOB  YCTPOWCTBA H
(YHKIIMOHUPOBAHUS  COBPEMEHHBIX  CTAallMOHAPHBIX U
MOOWJIBHBIX ~ KOMIIBIOTEPOB;  TEHJIECHUUH  pa3BUTUS
1.1 KOMIIBIOTEPHBIX TEXHOJIOTHI; BJIaIeHUE HaBBIKAMU PabOTHI €
ONEpalliOHHBIMU ~ CHUCTEMaMHU U OCHOBHBIMH  BUJAMH
IPOrPaMMHOTO OOeCIieueHus JUTsl pelieHusl y9eOHbIX 3a7a4
110 BEIOPAHHOM crieuanu3alim

Hamuuune  mpencraBneHuit o0 0a30BBIX  MPHUHITUIIAX
opraHu3anyy U GyHKIIMOHUPOBAHKS KOMITBIOTEPHBIX CETeH

1.2

[loHnMaHue  OCHOBHBIX  MPUHLMIIOB  JUCKPETH3ALHH
pa3IMYHBIX BUJOB MHGOPMALIIH

1.3

[Tornnmanue 6a30BBIX AITOPUTMOB OOPAOOTKU YMCIOBOUN U
TEKCTOBOM WHGOpMAIMK (3amUCh 4YUCEN B TMO3UITMOHHOU
CUCTEME CUHCIICHHUSI, ISTUMOCTh TICJIBIX YHUCETT; HAaXOKICHUE
BCEX MPOCTBHIX YHCEI B 3aJIaHHOM JHMana3oHe; o0paboTka
MHOTOPa3PsAHBIX MEIbIX YUCEN, aHAIM3 CHMBOJIBHBIX CTPOK
U IPYTHX), AITOPUTMOB TTIOMCKA U COPTUPOBKHU

1.4

3HaHue (byHKIIMOHATIbHBIE BO3MOKHOCTH

1.5
WHCTPYMEHTAJILHBIX CPEACTB CPEIbl pa3pabOTKH

Bnanenne OCHOBHBIMH CBEIEHHMSIMH O 0a3axX JaHHBIX, HX

1.6
CTPYKTYp€, CPEACTBAX CO3/IaHUs U PAOOTHI C HUMH




1.7

IToHuMaHWe BO3MOXHOCTEM M OTPAHUYEHUM TEXHOJIOTHH
HUCKYCCTBEHHOTO MHTEIUICEKTa B Pa3IUYHBIX 00JIacTsX;
HaJn4ne MPEJCTaBICHUM 00 HCIIOJIb30BaHUU
HH(POPMAITHOHHBIX TEXHOJIOT U B Pa3IUYHBIX
po(decCHOHANBHBIX cepax

1.8

Bragenue TEOpeTMYECKMM  ammapaToM, IO3BOJISAIOIINM
OCYLIECTBJIATh IPEACTABICHUE 3aJaHHOTO HATypaJIbHOIO
YUCJIa B PA3JIMYHBIX CHCTEMaxX CYHCIICHUS; BBINOJIHATD
npeoOpa3oBaHusl JIOTUYECKUX BBIPAXKEHUN, HCIHOJB3YS
3aKOHBI alreOpbl JIOTUKH; ONPEAEIATh KpaTYalllnil MyTh BO
B3BEIICHHOM Ipade 1 KOJTUYECTBO MyTeH MEX Ty BEpPIIMHAMU
OPHEHTUPOBAHHOI'O AlIMKJIMYECKOro rpada

Ymemo

2.1

YMeHrne HCHoJb30BaTh  KOMIIBIOTEPHO-MATEMAaTUUYECKUE
MoAenW A aHaiau3a  OOBEKTOB M IPOLECCOB:
dbopMyIHpOBaTh 11€J1b MOJICIIUPOBAHMUS, BBINOIHATh aHAJU3
pe3yJNbTAaTOB, MOJYYECHHBIX B XOAE MOJEIUPOBAHUS;
OIICHUBATh aJICKBATHOCTh MOJIEIIN MOJICIUPYEMOMY OOBEKTY
WJIY TIPOLIECCY; NIPEJICTABIATH PE3YJIbTAaThl MOACIUPOBAHUS B
HArJISTHOM BHJIE

2.2

YMenne kiaccuuurpoBaTh OCHOBHBIE 3aJadyMl aHajlu3a
JTAHHBIX (IporHo3upoBaHue, KJaccudukanusi,
KJIacTepu3alus, aHaJIn3 OTKJIOHCHUH); IMIOHUMATh
MOCJICI0BATEILHOCTD PEIICHMS 3329 aHaJIn3a JaHHBIX: cOOp
MePBUYHBIX JAHHBIX, OYUCTKA M OIICHKA KauyeCcTBa JaHHBIX,
BHIOOp ¥ (WMJM) TOCTPOCHHME MOJENH, TpeoOpa3oBaHue
JTAaHHBIX, BU3yaJIM3aIIHs JTAaHHBIX, UHTEpIIpETaINs
pe3yJIbTaToOB

2.3

YMeHue onpenensitb UHOOPMAMOHHBIA 00bEM TEKCTOBBIX,
rpaduyeckux M 3BYKOBBIX JIaHHBIX TMpH  3aJaHHBIX
napameTpax IUCKpeTU3auuu. Y MEHHE ONIPEAEIISITh CPEIHIOIO
CKOPOCTh IE€peayd JAaHHBIX, OLICHUBaTh W3MEHEHUE
BPEMEHM IMepelayd MpU HU3MEHEHUU HHPOPMAIMOHHOTO
00bEMa TAaHHBIX M XapaKTEPUCTUK KaHaja CBsI3U

2.4

YMeHue CTpouTh KOJ, OOECreyMBarOUIUi HAUMEHBIIIYIO
BO3MOXXHYIO CPEJHIOI JIJIMHY COOOIIEHUS MPU H3BECTHOU
YacTOTE CUMBOJIOB

2.5

YMeHue WuCNoJb30BaTh IPU PEIIEHWH 3aJ1a4 CBOMCTBA
MO3UIIMOHHOM 3alMCH  YHCEJ, aJIrOPUTMbl IOCTPOEHUS
3allUCH YHCjIa B MO3UIMOHHOM CHCTEME CUMCIEHUS C




3aJaHHBIM OCHOBAHHUCM M IIOCTPOCHHA YHCIIa I10 CTPOKC,
coz:epxcameﬁ 3aIIMCh 3TOI'O 4YHCJia B HOBHHHOHHOﬁ CHCTCMC
CUHCJICHUA C 3aJdHHBIM OCHOBAHHUCM; YMCHHC BBIIIOJIHATD
apI/I(l)MCTI/I‘IeCKI/IC Oorcpaniii B TIIO3MIUOHHBIX CHCTCMAX
CUMCIICHUA

2.6

YMeHHe CTpOUTh JJIOTUYECKOE BHIPAXKEHHE B TU3bIOHKTUBHOU
U KOHBIOHKTUBHOM HOpPMallbHBIX (opMax Mo 3aJaHHOU
Ta0JIMIle MCTUHHOCTH; HCCIEAOBaTh 00JIACTh HCTHHHOCTHU
BBICKA3bIBaHUS, COJEpPIKAILErO0  TEpPEeMEHHbIC;  pelllaTh
HECJIOKHBIE JIOTHUYECKUE YPABHEHMUSI

2.7

YMeHue pemarh aqrOPUTMHUSCKHUE 3aJladyd, CBsI3aHHBIC C
aHanu30oM rpadoB (3a/1a4u TOCTPOSHUSI ONTUMAIBHOTO ITyTH
MEXIy BepiiMHamMu Tpada, omnpenaeraeHuss KOJIUYeCcTBa
Pa3IMYHBIX MyTeH MEX]y BepIIMHAMHU OPUEHTHPOBAHHOTO
AIUKINYECKOTO Tpada)

2.8

YMeHre uCroap30BaTh AEPEBbS MPU aHAIU3E U MOCTPOCHUU
KOJIOB M JJIsI IPEACTABICHUS apu(PMETUUECKUX BBIPAKCHUMH,
IIPU PEIIECHUH 3a/1a4 [TIOMCKA U COPTUPOBKU; YMEHUE CTPOUTH
JIEPEBO WUTIPHI 10 3aJJAHHOMY aJrOPUTMY; pa3padaThiBaTh U
000CHOBBIBATh BHIUTPHIIITHYIO CTPATETHIO UTPHI

2.9

YMeHre aHaIu3upOBaTh AJITOPUTMBI C HCIIOIH30BAHUEM
TaOJIUIl TPACCUPOBKU;, OMNpEACNsITh 0€3 HCIOJIb30BAHUS
KOMITBIOTEpA  pE3yJbTaThl  BBITIOJIHGHUS  HECJIOXKHBIX
mporpamMM,  BKIIOYAIONIMX  IUKIJIBI,  BETBIEHUA U
MOJIMPOTPAMMBI, TIPY 33JIAHHBIX UCXOJHBIX JIAHHBIX

2.10

YMeHue omnpeneniarh CI0XKHOCTh HU3Yy4aeMbIX B Kypce
0a30BBIX AITOPUTMOB (CYMMHUPOBAHUE JIEMEHTOB MacCUBa,
COPTUPOBKA MAacCCHBa, MEpeOOPHBIC aJTOPUTMBI, JBOUYHBIM
MOUCK) W MPUBOAUTH MPUMEPHl HECKOJbKUX aJTOPUTMOB
PA3HOM CJIOKHOCTH U PEIICHUST OJTHOM 3aJjaun

2.11

Brnanenne yHUBEpCATbHBIM SI3LIKOM MPOTPAMMHUPOBAHUS
Boicokoro ypoBHsi (ITackanb, Python, Java, C++, C#),
MIPEICTABIICHUSIMU O 0A30BBIX THUIAX JAHHBIX U CTPYKTypax
JAHHBIX; YMEHHUE HCIOJIb30BaTh OCHOBHBIC YITPABJISIONINC
KOHCTPYKITUH; yMEHUE OCYIICCTBIIATh aHaIH3
MPEIOKCHHOW — MPOTpaMMBbI:  ONPEACIATh  PE3YIbTaTh
paboThl TPOTpaMMbl TPU 3aJAHHBIX HCXOIHBIX JAHHBIX;
OTpEeEeNsTh, TPH KaKUX HCXOAHBIX JTAaHHBIX BO3MOXKHO
MOJIYYCHUE YKA3aHHBIX PE3yIbTaTOB; BBISBIATH JIaHHbBIC,
KOTOpbIE MOTYT MIPUBECTH K ONMIMOKE B pabOTE MPOTPaMMBEI;




bopMyaMpoBaThH MPEAIOKEHUS o YIIYYIIEHUIO
POrpaMMHOT0 Koza

YMeHne peanu3oBbIBaTh Ha BBIODAHHOM Il W3Y4YEHUS
S3BIKE MPOTPaMMUPOBaHUsI BbIicOkoro ypoBHs (Ilackaib,
Python, Java, C++, C#) TumoBble aJropuT™Mbl 00paOOTKU
YUCEJ, YHCIOBBIX IOCIEAOBATEILHOCTE! © MacCUBOB:
NpeAcTaBlIeHUEe Yuciaa B BUjae Habopa  MPOCTHIX
COMHOKHUTENEH; HaXO0XJICHUE MaKCUMaJIbHOU
(MUHUMATBHON) UGPHI HATYPATBHOTO YHCIIA, 3aMIMCAHHOTO
B CUCTEME CUMCIICHUS C OCHOBaHUEM, HE TIpeBhImatommm 10;
BEIYHCIICHHE OOOOIMIEHHBIX XapaKTEPUCTUK DIIEMEHTOB
MaccuBa WM YHCJIOBOW TOCIEIOBATEIIBHOCTH (CYMMHI,
MIPOU3BEICHUS CPETHETO apu(HPMETHIESCKOTO0, MUHUMAITEHOTO
2.12 U MaKCHUMaJIBLHOTO JJIEMEHTOB, KOJHWYECTBA DJIEMEHTOB,
YIOBIICTBOPSIONINX 33aJJaHHOMY YCIIOBHIO); COPTHPOBKY
AJIEMEHTOB MAacCHBa; YMECHHE HCIOJb30BaTh B MPOTpaMMax
JAHHBIC PA3JIMYHBIX THUIOB C Y4YETOM OTpPaHUYCHHA Ha
JIMAna3oH WX BO3MOXKHBIX 3HAYCHHUM, TPUMEHSTh MpU
peleHnun 3a7ad CTPYKTYphl JaHHBIX (CIHMCKH, CIOBapH,
CTEKU, O4Yepequ, IEPeBbsi); MPUMEHATh CTaHAAPTHBIE U
COOCTBEHHbBIEC MOAMPOrPaMMbI JUIsi OOpabOTKH YHCIOBBIX
JAHHBIX YW CHUMBOJIBHBIX CTPOK; HCIOJb30BaTh MpHU
pa3paboTke mporpamMm OMOJIMOTEKU MOANPOrpPaMM; YMEHHE
UCITOJIB30BaTh CPEACTBA OTJIAQAKH TpPOrpaMM B Cpele
IPOTrPAMMHUPOBAHUS

YMeH1e UCTob30BaTh JIEKTPOHHBIE TAOTHUIIBI JJIs aHAIN3A,
MpeacTaBlieHuss U 00pabOTKM MaHHBIX (BKJIIOYAs BBIOOP
ONTUMAJIBHOTO PEIIeHUs, MOA00p JUHUU TPEH/a, PelIeHUe

2.13
3aJa4  NPOTHO3MPOBAHMS);  yYMEHHME  HCIOJb30BaTh
TaONMuHbIe (pENsUMOHHbIE) 0a3bl NaHHBIX M CIIPABOYHbBIC
CUCTEMBI

YMeHue OpraHu3oBbIBaTH JIMYHOE HWH(OpMAIMOHHOE
MPOCTPAHCTBO C MCIOJIb30BAaHUEM PA3JIMYHBIX CPEJICTB
2.14 UMPOBBIX  TEXHOJIOTHW, TOHUMAaHHE BO3MOXXHOCTEU
IU(POBBIX CEPBUCOB T'OCY/IAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa30oBaTeIbHBIX CEPBUCOB

Ilepeueny anemenmos codepocanus, nposepsemvix Ha EID  no
uHgpopmamuxe

Kon [IpoBepsieMblil 2JIEMEHT COJIEPKAHUS




[{udpoBas rpaMOTHOCTh

1.1

OcHOBHBIEC TEH/ICHIIUU PA3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTHH.
[TapamnienbHbie BbIUUCICHUS. MHOTONPOLIECCOPHBIE CUCTEMBI.
Pacnipenenéanapie BEIMUCIUTEIBHBIE CHCTEMBI U 00paboTKa
OOJIBIINX TaHHBIX

1.2

[TpuHIMTIBI MOCTPOCHHUS n anmnapaTHbIe KOMIIOHCHTBI
KOMIbIOTEpHBIX ceTel. CeteBble npoTokodbl. Cerb HWHTEpHET.
Anpecanust B cetn Muatepnet. [Iporokoinsl creka TCP/IP. Cuctema
IOMEHHBIX UMEH. Pa3nenenne [P-ceTr Ha moiceTH ¢ MOMOIIBIO MAaCOK
nojceTen

1.3

Qaitnoast cuctema. [louck B (aiimoBoii cucteme. I[IpuHIUIBI
pa3MelleHuss U MMEHOBaHUsS (aillioB B JOJITOBPEMEHHOM MaMSITH.
[1Tab0HbI AJ1 onucaHus rpynn ¢Gansios

1.4

CKOpOCTB nepcaad JaHHBIX. 3aBUCHUMOCTbD BpPpEMCHH IICPCaAaYu OT
I/IH(l)OpMa]_II/IOHHOFO 00BEMa JAHHBIX W XapaKTCPUCTHUK KaHaJla CBA3HU

1.5

udpoBanne naHHbIX. CHMMETpPUYHBIE W HECUMMETPUYHbBIC
mmdpel. upper npocrtoit 3amensl. [Hudp ILesaps. [Mudp
Buxkenepa. Anroputm mudpoBanus RSA

1.6

Koapl, mno3Bosstomue OOHAapyKMBaThb W MCHPABIATH OIIMOKH,
BO3HMKAIOIIME MpHU Mepenaye AaHHbIX. PacctosgHue X3MMHHTA.
Konuposanue ¢ noroperrem 6utoB. Koasl XomMuHra

Teopernyeckre 0CHOBBI HHPOPMATUKU

2.1

JIBonuHOE KOAMpPOBaHWE. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJBI.
JlexonupoBanue COOOIIECHHH, 3aMIHCaHHbBIX C HOMOIIBIO
HEPaBHOMEPHBIX KOJ0B. YcinoBue Pano. [loctpoeHne 01HO3HAYHO
JEKOAUPYEMBIX KOJOB C IIOMOIIIBIO JIEpEBa

2.2

Teopernyeckue MNOAXOAbI K OILIEHKE KOJWYECTBA HH(POPMALIUU.
Eaununel  u3Mepenust koiaumyecTtBa HH@OpMauuu. AsdaBUTHBINA
MOAXO0J K OLIEHKE KOJMYEeCTBa MH(POpPMALMU. 3aKOH aJAJUTUBHOCTU
unpopmaruu. Popmyna Xaptau. UHopmaius u BepOSITHOCTS.
®opmyna lllenHoHa

2.3

Cuctemsbl cuucienus. PazsépHyTas 3anuch 1ebIX U JPOOHBIX YHCE
B MO3MIMOHHOM cHUCTEMe cuucieHus. (CBoWcTBAa IO3UIIMOHHOMU
3alUCH YKCJIa: KOJMYECTBO IU(P B 3amUCU, MPU3HAK JICIUMOCTH
YHCJIa Ha OCHOBAHUE CHCTEMbI CUHUCICHMS. AJTOpPUTM IEepeBoja
LEJIOr0 4uciia U3 P-WYHOW CHCTEMBI CUUCICHUSI B JECITUYHYIO.
AnTOpUTM mepeBojia KOHEYHOUW P-wuHOW npoOM B ACCATUYHYIO.
ANTOpUTM TIEpeBOJA LEIOr0 4YUCiIa W3 JACCATUYHOM CHCTEMBI
cunciienus B P-uunyto. [lepeBon koHeuHOM AecsaTuyHOU npodu B P-




HYHYIO. I[BOI/I‘IHaSI, BOCBMCPpHYHAA U HICCTHAAUATCPpHUIHAA CUCTCMBI
CUHCIICHUA, CBA3b MCKIY HHUMH. ApI/I(l)MeTI/I‘IEECKI/IG orcpanunu B
ITO3UIIMOHHBIX CUCTCMAax CUMCIICHUA

2.4

TponuHass ypaBHOBEUICHHAs CUCTEMa CUHUCIEHUA. J[BOMYHO-
JECATUYHAs] CUCTEMA CUHUCIICHUS

2.5

Komupoanme TekcroB. KomupoBka ASCII.  OnnobaiiTHBIC
kogupoBku.  Crammapt  UNICODE.  Kommposka  UTF-8.
Omnpenenenre HHOOPMAITMOHHOTO 00HhEMA TEKCTOBBIX COOOIICHUI

2.6

KoaupoBanue wn3zobpaxenuil. OueHka MHPOPMAIMOHHOTO 00BEMa
rpaUyecKuX [aHHBIX NPU 3aJaHHBIX pAa3pEUICHUM U TIIyOUHE
koaupoBaHus 1BeTta. L[BeroBele Mmonenu. KonumpoBanue 3ByKa.
Ouenka MHPOPMALMOHHOTO OOBEMA 3BYKOBBIX JAHHBIX [pU
3aJIaHHBIX YACTOTE IUCKPETU3ALUHU U PA3PSITHOCTH KOAUPOBAHUS

2.7

AnreOpa noruku. IloHsTHe BbICKa3bIBaHUA. BbICKa3bIBaTEIbHBIC
dbopmel (mpeaukaThl). KBaHTOPHI CyIIeCTBOBAHUS U BCEOOIITHOCTH.
Jlornyeckue omnepanuu. Tabmuibl UCTUHHOCTU. Jlormyeckue
BbIpakeHus. Jlormyeckue ToxknectBa. Jlormdyeckue omepanuu u
oTiepaliy HaJl MHOKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKH. OKBUBAJEHTHBIC TPeoOpa3oBaHUs
JIOTUYECKUX BBIpaXeHUH. Jlorndeckne ypaBHEHHUS U CHCTEMBI
YpaBHECHUM.

Jlornyeckne (QyHKIMU. 3aBHCHUMOCTh KOJIMYECTBA BO3MOIKHBIX
JOTHYECKUX (PYHKIIMHA OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue (popMbl JIOTHUECKUX BBIPAKEHUIN

2.8

CoBeplICHHBIE JU3BbIOHKTUBHBIE KOHBIOHKTHUBHBIE HOPMAJbHbBIC
(GbOpMBI, AITOPUTMBI UX TTOCTPOCHUS IO TaOJINIIE UICTUHHOCTHU

2.9

Jlormdeckue 3JIeMEHTHI B cocTaBe KomnbioTepa. Tpurrep. Cymmarop.
Muoropa3psaaeii cymmarop. lloctpoeHne cxem Ha JOTMYECKHUX
AJEMEHTAX MO 3aJaHHOMY JIOTHYECKOMY BBIPAXEHUIO. 3aIucCh
JIOTUYECKOTO BBIPAXKEHUSI MO JIOTUYECKON CXEME

2.10

Mopenu u moaenupoBanue. llenu monenupoBanus. AJEKBaTHOCTD
MOJIENTd MOJEIUPYEMOMY O0BEKTy wmin mporeccy. dopmanuszanus
PUKJIAIHBIX 3a7a4.

[IpeacraBnenne pe3yabTaTOB MOJCIMPOBAHUS B BUJIE, YIOOHOM JIJIst
BOCIIPUSITUSL 4YENOBEKOM. ['paduyeckoe MpefCcTaBICHUE JaHHBIX
(cxempl, TaOIUIIBI, TPApUKH).

2.11

[IpencraBmenue  meabIX  4YMCENI B IAMATH  KOMIIBIOTEpA.
OrpaHM4eHHOCTh JHana3oHa YHUCeN MPU OrPpaHUYCHUH KOJHUYeCTBa
pa3psanoB. llepenonHeHrne pa3psAHOM CETKU. be33HAKOBBIE U




3HAKOBBIE JaHHBIC. 3HAKOBBIM OUT. JIBOMUHBIN JOMOIHUTEIBHBIN KO
OTPULIATENBHBIX YUCET.

[ToGuToBbIE JIoTHYECKKE onepanuu. Jlornueckuit, apupMeTHIECKUM
u 1ukiaudyeckui casuru. llludpoBanue c¢ momMomiplo MOOUTOBOM
onepannu «uckimovaronee NIy

2.12

HpeI[CTaBJ'IeHI/Ie BCHICCTBCHHBIX YHCCII B IIaMATH KOMIIBIOTCPA.
3Haqama;1 HJaCcTb HW IIOpAOOK  YHCIIA. I[I/IaHa?:OH 3HAYCHUH
BCIICCTBCHHEBIX YHUCCII. HpO6J’ICMBI XPaHCHUS BCIICCTBCHHBIX YHCCII,
CBA3aHHBIC C OI'PAHHYCHHCM KOJHUYCCTBA Pa3psAa0B. Breimonnenue
onepaunﬁ C BCIICCTBCHHBIMHU YHUCJIaMH, HAKOIIJICHHC [0)1115(810) S IIpu
BBIYHCJIICHUAX

2.13

I'padpr. OcHoBHble TOHSATUSA. Buasl rpadgos. Onucanue rpados c
NOMOIIBIO MATPHUI] CMEXHOCTH, BECOBBIX MAaTpUIl, CIIMCKOB
CMEXKXHOCTU. PemnieHue alropuTMHUYECKMX 3a/lad, CBSA3AHHBIX C
aHanu3oM rpadoB (IIOCTPOEHUE ONTUMAIBHOTO IMYTH MEXKIY
BepIIMHAMHU Tpada, OmNpeeseHUE KOJUYECTBA PA3IMYHBIX ITyTEH
MEX1y BEpIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOTO rpada)

2.14

JlepeBbs. bunapaoe nepeBo. JlepeBbs moucka. CriocoObl 00Xoj1a
nepeBa. IlpencraBieHue apudMETHYSCKUX BBIPAXKCHUH B BHJIC
nepea. Mcmoab3oBanue TpaoB M JCPEBHEB IIPU  OIMMCAHUU
00BEKTOB M MPOIIECCOB OKPYKAFOIICTO MUPA

2.15

JIuCKpeTHble HIphl JBYX WIPOKOB C MOJHOM HH(POPMALIHEH.
IToctpoenne nepeBa mnepebopa BapHaHTOB, ONHUCAHUE CTPATETHU
Urppl B TaOiWyHOW Qopme. BBIUMTpBIIHBIE W HPOUTPHILIHBIE
NO3ULIMHU. BBIMTPBIIIHBIE CTPATErUU

2.16

CpenctBa UCKYCCTBEHHOTO HMHTEIUIeKTa. MaeHTudukamus u mouck
n300pakeHuii, pacro3HaBaHue Jull. Vicrmons3oBaHue METOMOB
UCKYCCTBEHHOTO  HMHTENIEKTa B OOydYamOUmMX  CHUCTEMax.
Ucnonb3oBaHue  METOAOB  HUCKYCCTBEHHOTO  MHTEJUIEKTAa B
poboTtorexnuke. MuTepuer Bemeit. HeitponHeie cetu

AJNTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

dopMmanuzaums TMOHATUA anroputma. MammHa TeropuHra Kak
YHUBEPCAJIbHAs! MOJIEJIb BEIYMCIICHUM

3.2

OueHka CJHOXKHOCTH BbIYMCIEHHH. Bpemsi pabotsl u  00BEM
UCIOJIb3yeMOW NaMATH, MX 3aBUCUMOCTh OT pa3Mepa HCXOJIHBIX
naHHbIX. OIleHKa aCHMIITOTHYECKOW CIOKHOCTHU —aJrOPUTMOB.
AJITOPUTMBI MOJIMTHOMHAJIbHOMN CJIOKHOCTH. ITepebGopHbIC
anroputMsl. IIpuMepbl pa3IWYHBIX AJITOPUTMOB DPELICHUS] OJHOU
3a/1a4, KOTOPbIE UMEIOT PA3JIUYHYIO CJI0KHOCTh




3.3

OnpeneneHre BO3MOXKHBIX pe3yJbTaTOB pabOThl MPOCTEHIIMX
QITOPUTMOB  YIPABJICHUS HCIOJHUTEISIMU U BBIYHCIUTEIbHBIX
anroputmoB. OrmpeneneHue HMCXOAHBIX JaHHBIX, MPU KOTOPBIX
JITOPUTM MOXET JaTh TpeOyeMbIi pe3ysbTat

3.4

Anroput™Mbl OOpaOOTKM HATypaJIbHBIX YHCEN, 3aliCaHHBIX B
MO3UIIMOHHBIX CHCTEMaxX CUUCIICHHs: pa3OMeHHe 3amicH Yuciia Ha
OTJeNbHBIE MHU(PHI, HAXOXKICHUE CYMMBI U TIPOW3BENCHUS TP,
Hax0XXJICHHUE MaKCUMaJbHON (MUHUMAIBLHOM) ITUMPHI.
[IpencraBneHune uYuciaa B BHIE HaOOpa TPOCTBIX COMHOXKHTEICH.
Anroput™M OBICTPOTO BO3BENICHUS B CTENEHb. [IoMCK MPOCTHIX YuCen
B 33JaHHOM JHala3oHe C TOMOINBI0 AIrOpPUTMa  «PEILIETO
OpatocheHar

3.5

MHOFOpa?)p}II[HBIe OCJbIC YHCia, 3a1a4u HHHHHOﬁ apH(bMeTI/IKI/I

3.6

A3bik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsi
JTAHHBIX: IEJI0YNCIICHHBIE, BCIIIECTBCHHEIE, CUMBOJIHHBIE,
nornyeckue. BerBienusa. Cnoxnele ycinoBud. LIUkibl ¢ ycaoBuem.
[{uKJIBI 110 TIEPEMEHHOM.

O06paboTKa TaHHBIX, XpaHAIuXcs B (ainax. TekcToBbIe U TBOUYHBIC
daiinsl. Daiinossie nepeMeHHbIe ((aitioBeie ykazarenu). UteHue u3
daiina. 3anuce B daii.

Pazbuenue 3amaun Ha mojazanauu. [lommporpammel (mpouenypsl u
byHKIIUN).

Ucnonp3oBanue CTaHJapTHOMN OoubIMoTeKU A3bIKA
MIPOTrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBnbie nponeaypsl u ¢Gyukuuu. Mcmnonas3oBanue
CTEKa JJIsl OPraHU3allui PEKYPCUBHBIX BBI30BOB

3.8

Yucnennble MeTobl. TOUHOE M MPUOMMKEHHOE PEIICHHS 3aJayM.
YuclieHHOE pellleHHe YpaBHEHUN ¢ MOMOILBIO 0100pa mapamMmerpa.
YuclieHHbIE METOJIbI pEUIEHUsI YPAaBHEHMI: METO]] epedopa, METo
HOJIOBUHHOTO JesieHus. [IpubnmxEHHOe BhIUNCICHUE IIMH KPUBBIX.
Boruncnenue miomaneit Guryp ¢ moMOILIBIO YHUCICHHBIX METOOB
(MeTon MpAMOYTrOJIbBHUKOB, MeToJ Tpanemnuii). Ilonck Makcumyma
(MuHMMYMa) QYHKIMH OJHOW MEPEMEHHOM METOJIOM MOJOBHHHOIO
JETCHUS

3.9

O6paboTka CHUMBOJIBHBIX JaHHBIX. BCTpoeHHbIe (DYHKIIUM S3bIKA
IporpaMMHUpPOBaHUsl  JiJIE  OOpabOTKM  CUMBOJIBHBIX  CTPOK.
AnropuTMBl 00paOOTKA CUMBOJIBHBIX CTPOK: MOJCYET KOJIUYECTBA
MOSIBJICHUW CHUMBOJIa B CTPOKE, pa3OMEeHHME CTPOKM Ha CJIOBa TIO
MpoOETHLHBIM CUMBOJIAM, TTOMCK MOJCTPOKH BHYTPH JAaHHOU CTPOKH,
3aM€Ha HaJECHHOW MOJICTPOKHU Ha JIPYTYI0 CTPOKY. ['eHepanus Bcex




CIIOB B HEKOTOpOM aidaBHTe, YIOBICTBOPSIONINX 3aJaHHBIM
orpannueHusM. [IpeobpazoBanue umcia B CUMBOJIBHYIO CTPOKY U
o0paTHO

3.10

MaccuBEBI 1 ITOCJIEIOBATEILHOCTH Yncell. Berunciienrne 0000mEHHBIX
XapaKTEPUCTUK 2JIEMEHTOB MaccHuBa WIIN YHCJIOBOM
IIOCJIEIOBATEIBHOCTH (CyMMBI, IPOM3BEICHMUS, CPEIHETO
apu(METHIECKOI0, MUHHUMAJILHOTO M MaKCHUMAaJbHOI'O AJIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YJIOBJICTBOPSIONIUX 3aJaHHOMY YCIIOBHIO).
JIuHelWHBIH TOMCK 3aJaHHOTO 3HAYCHHS B MAacCHUBE. AJITOPUTMBI
paboThl C 2JIEMEHTAaMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTHpOBKAa OJHOMEPHOTO MaccuBa. IIpocTeie MeTomabl
COPTUPOBKHA (METOA My3bIphbKa, METOJ BBIOOpA, COPTHUPOBKA
BcTaBkamu). COpTUPOBKA CIIMSIHHEM. BBICTpas copTHpoBKa MaccHBa
(amroput™  QuickSort). JIBomuHBIH MNOUCK B OTCOPTUPOBAHHOM
MacCHUBE

3.11

JIBymepHbIe ~ MacCHBBI  (MaTpuilbl). AJTrOpUTMBI  00pabOTKU
JIBYMEPHBIX MACCHUBOB: 3aIIOJIHEHHE JIByMEPHOT'O YUCIOBOTO MaCCHBa
0 3a/IaHHBIM TIPaBUJIAM, MTOUCK AJIEMEHTAa B JBYMEPHOM MAacCCHBE,
BBIYMCIICHHE MakcuMymMa (MHHUMyMa) H CYMMBI JJICMEHTOB
JIBYMEPHOTO MacCHBa, IIEPECTAHOBKA CTPOK U CTOJOIIOB ABYMEPHOTO
MaccuBa

3.12

CrnoBapu (accolaTUBHBIE MACCUBBI, OTOOPAKEHUS ). XOII-TaOIUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JJIs 3aIaHHOTO TEKCTa

3.13

Creku. AHanmuM3  TPaBUIBHOCTH  CKOOOYHOTO  BBIPAKEHUSI.
Boruucnenne apudMeTUyecKoro BBIPAKEHMs, 3alHCaHHOTO B
nocTuKcHOU popme.

Ouepeaun. HMcnonb3oBaHwe oyepeAu MJiE BPEMEHHOTO XpaHEHUs
JTAHHBIX

3.14

Anroputmbl Ha Tpadax. IloctpoeHne MHHMMaJIBHOIO OCTOBHOIO
JiepeBa B3BELIEHHOI'O CBSI3HOTO HEOPUEHTHPOBAHHOrO rpada.
KomnuectBo pa3IUYHBIX IyTen MEXIY BEpLIMHAMU
OPHEHTHUPOBAHHOTO AIIMKINYECKOT0 rpada. Anroputm JlelKkcTpbl

3.15

JlepeBbs. Peanmzanus gepeBa ¢ MOMOUIBIO CCBUIOYHBIX CTPYKTYP.
JIBonunble (OuHapHbie) nepeBbd. [locTpoeHue nepesa 11l 3a1aHHOTO
apu(pMETUYECKOTO BhIpaxeHusi. PexypcuBHBIE alropuTmbl 00xoj1a
nepesa. VMcrnonp3oBaHue cTeka U ouepenn sl 00xojia Aepena

3.16

JluHamMuyeckoe MporpaMMUPOBAaHUE KaK METOJ pPEIICHUs 3aJad ¢
COXpaHEHUEM IMPOMEKYTOUHBIX Pe3yJbTaTOB. 3a/lauu, pellaeMble ¢
NOMOIIIO  JTMHAMHYECKOT0 NPOrpPAMMHUPOBAHMS:  BBIYMCIICHUE




PEKYPCUBHBIX (GYHKUUN, MOACYET KOJMYECTBA BApPUAHTOB, 3aJa4M
ONTHUMH3ALIUN

3.17

[TousitTue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM IPOTPAMMHUPOBAHHH.
OObekTel U Kiaccel. CBoOMCTBA M METOALI 00BEKTOB. OOBLEKTHO-
OpPUEHTUPOBaHHBIN aHanu3. Pa3paboTka mnporpaMM Ha OCHOBE
00BbEKTHO-OPUEHTUPOBAHHOTO IOIX0/a. WNuxkancymnsanuys,
HacJeJ0BaHue, MOIUMOPhU3M

WNudopmanimoHHbIe TEXHOJIOTHH

4.1

AHamm3  naHHbIX. OCHOBHBIE  33a/laud  aHaIM3a  JaHHBIX:
OpPOrHO3UPOBaHWE, KiaccUUKaIMs, KiIacTepu3alus, aHaau3
OTKJIOHEHUHU. [locnemoBaTenbHOCTh pEHICHUS 3aJa4  aHAIN3a
JAHHBIX: COOp TMEPBUYHBIX JIAHHBIX, OUMCTKA M OIICHKAa KayecTBa
JAHHBIX, BBIOOp W (WJIM) TMOCTPOCHUE MOJIEIU, MpeoOpa3oBaHUE
JNAHHBIX, BHU3yaJIW3allUsl JIlaHHBIX, MHTEPIPETALUS PEe3yJbTaTOB.
[Iporpammublie cpenctBa u MHTepHET-cepBUCH it 00pabOTKU U
NpeCcTaBlIeHNs JaHHBIX. bosbiiive nanuple. MammHHOe 00ydeHne

4.2

AHanu3 JaHHBIX C MOMOUIBIO 3JIEKTPOHHBIX Ta0iul. Beruucienue
CYMMBI, CPETHETO apu(PMETHUECKOTO, HAUOOJIBIIETO (HAUMEHBIIETO)
3HAUEHHs Juana3oHa. BeluncineHue kodp@ULIHMEHTa KOppensuuu
IBYX pAnoB JaHHbIX. [locTpoeHune cTONOYATHIX, JMHEWYATBIX W
KpyroBbix auarpamm. lloctpoenue rpadpukoB ¢ynkumii. ITogdop
JUHUU TPEHJA, pElIeHUe 3a/1ad MpOorHo3upoBanus. Pemienue 3agau
ONTHMH3ALMHU C TOMOIIBIO 3JIEKTPOHHBIX Ta0JINIL

4.3

JluckpeTtuzanus npu MaTeMaTUu4eCKOM MOJICTTUPOBAHUU
HETIPEPBIBHBIX MPOIIECCOB. MonenvupoBanue JIBUKEHUS.
MopenupoBaHue OMOIOTHYECKUX CUCTEM. MaTeMaThuyecKre MOJEIH
B DKOHOMHUKE. BBIYHCIUTETbHBIE ASKCIEPUMEHTHI C MOJIEIISIMH.
O6paboTka pe3yJlbTaTOB JKCIEPUMEHTa. MeTOoJ] HauMEHbIINX
kBaaparoB. OIllEHKa YHUCIOBBIX MAPAMETPOB  MOJAECIUPYEMBIX
00BEKTOB U TpoleccoB. BoccTaHoBIeHHWE 3aBUCUMOCTEH 110
pe3yabTaTaM >KCIEepUMEHTa

4.4

Bepostaoctaeie moaenmu. Meroaslt Monte-Kapno. MmuranmonHoe
MozenrpoBaHue. CHCTEMbl MaCCOBOI0 OOCITYKUBAHHUSI

4.5

Tabmuuneie  (pensumoHHBIE) 0a3pl  JaHHBIX.  labmwma —
MpEeJCTaBIICHUE CBEICHU 00 OMHOTUITHBIX 0OBbekTax. loire, 3anmuchk.
Kirou Tabmunel. Pabota ¢ roToBoii 0a30# JaHHBIX. 3aloJIHEHHE 0a3hl
naHHbIX. [lonck, copTHpoBKa M (QUIBTpalUs JaHHBIX. 3alPOCHl Ha
BBIOOPKY JTaHHBIX. 3alpOChl ¢ TapaMeTpaMu. BerauciisieMple O B
3ampocax.




MHuoroTtabinuHbie 0a3bl JaHHBIX. THIBI CBA3EH MEXTy TaOJIUIIAMHU.
Buemmnmuit  xmrou.  IlemocTHOCTh 0a3pl  JAaHHBIX. 3ampochl K
MHOT'OTaOJIMYHBIM 0a3aM JaHHBIX

TekctoBeiii mpomeccop. CpencrBa mMNouWCKa W aBTO3aMEHBI B
TEKCTOBOM  mporeccope.  CTpyKTypHpOBaHHBIE  TEKCTOBBIC
nokymeHThl. CHocku, ornapieHue. [IpaBuna nuTHpOBaHUSA
HMCTOYHUKOB M ohopmiteHns1 6nbnorpaduuecKux CChblIOK

4.6

VI. TEKYIIIUHA KOHTPOJIb U IPOMEXKYTOYHASI ATTECTALIUA

Texywas oyenxa

Tekymias olleHKa MPEACTABISIET cOOOM HENPEPBIBHBINA (B X0J1€ M3YUYEHUS
KaXJ0M TEMbl) MOHUTOPUHI  Y4YEOHBIX JIOCTH)KEHHH  0Oydarommxcs,
CBUAETENBCTBYIOIIUX O C(HOPMHUPOBAHHOCTH Y HHUX MPEAYCMOTPEHHBIX
HACTOALIEH IporpaMMoil 3HaHUM, YMEHHH, HABBIKOB, YHUBEPCAJIbHBIX Y4€OHBIX
JOeHCTBUM, WHBIX  OOpa3oBaTENbHBIX  KOMIIETEHTHOCTEH  (najmee — —
oOpa3oBaTeIbHbIE PE3YJILTAThI).

Texyias orieHKa NpoBOIUTCS B (POpME OLIEHUBAHUS PE3YJIHTATOB YCTHBIX
OTBETOB OOYyYalOUIMXCSA, HMX MHCbMEHHBIX (JIOMAIllHUX, CaMOCTOSITENIbHBIX,
MIPOBEPOYHBIX, KOHTPOJBHBIX M HMHBIX) padOT, pe3yJbTaTOB HX y4dacTUs B
CHEeUUaIbHBIX aTTECTALMOHHBIX MpoleaAypax (KOJUIOKBMyMax, 3aderax W IIp.).
OTMeTKH 10 pe3yabTaTaM TEKYIIEH OLEHKH BBICTABIISIOTCS B COOTBETCTBHUU CO
CJIEYIOIIUMHU TPeOOBaHUAMMU:

«OTIAMYHO» — OOydYalIMiicss B TMOJHOW Mepe JAEMOHCTPUPYET
00pa3oBaTeIbHbIE PE3YIIBTATHI, SIBJSIONIUECS MTPEIMETOM OIEHKH;
«Xopomio» —  OOydalolHiics  JEMOHCTPUPYET  00pa3oBaTeIbHBIC

pe3yNbTaThl, SBISIONIMECS TPEIMETOM OIIEHKH, TMPU O3TOM JIOMyCKaeT
HE3HAYWTEIbHBIE OMMOKHN (HEI0UYEThI), KOTOPhIE CAMOCTOSITEIHLHO HCIPABIISET
Y YKa3aHWUW HA HUX YUUTeNeM (IIpernoiaBaTesiemM);

«YZOBJICTBOPUTEIBHO» — OOyYalolmuics JIEeMOHCTpUPYET 0a30BbIC
oOpa3oBarenbHbIE PE3yJbTAThl, SBISIONMIUE MPEIMETOM OIICHKU, IMPU OITOM,
BO3MOYHO, JOMYCKAeT OIIMOKH, KOTOPHIE MOXET HCHPAaBUTh TOJBKO TIPH
3HAYUTEITHLHON MTOMOIIM YUUTENs (MperoaaBaTes);

«HEYIOBJIETBOPUTEIILHO — oOyJaromuics JEMOHCTPUPYET
HEJOCTIKEHNE OOJIBIIION YacTH 0Opa30BaTCIIbHBIX PE3YJIbTaTOB, SBIISTFOITUXCS
IIPEIMETOM OIICHKH, JOIYCKAET YacThle M TPyObIe OMTUOKH, KOTOPBIC HE MOXKET
UCIIPABUTh JaXKE C MOMOILBIO yUUTES (MpernoaBaTesis).

OTMeTKa «HEYyOBICTBOPUTEIHLHOY» BBICTABIISIETCS TaKXKe B TOM cClydae,
Kor/1a 00yJaronuics He ¢/1ajl MUCbMEHHYI0 pad0Ty B YCTAaHOBJICHHBINA YUUTEIIEM
(mpemogaBatenemM) CpoK, JUOO OTKA3aJlCsi OT YCTHOTO OTBETAa HAa ypPOKE WIIH
CIEHHAIBHOM aTTeCTAlMOHHOM Ipolieaype (KOJUIOKBUYME, 3a4€TeE U TIp.).



dopma aTrTecTaliu: 3K3aMeH B KOHIIE MOJIYTOAMS/TOA.

JTMTebHOCTh KOHTPOJIbHOM paboThl, SBJISIONICCS (popMOi MTUCbMEHHOMN
MPOBEPKU PE3yIbTATOB OOYYEHHS] C LEJIbI0 OICHKH YPOBHS JTOCTHXKEHUS
MPEAMETHBIX U (MJIM) METANPEIMETHBIX PE3yJbTaTOB, COCTABISET OT OJHOIO JI0
JIBYX YPOKOB (He 0osiee ueM 45 MUHYT KaK/IbIi ).

JIMUTeIbHOCTh  MPaKTHYECKOW  paboThl,  sBISIOMmIEHCS — dopMoit
OpraHu3alMi y4eOHOro TMpoIlecca, HaNpaBICHHOW Ha BbIPAOOTKY Yy
oOydaronuxcst  NPaKTUYECKUX  YMEHUH, BKJIIOYast  J1abopaTopHbIE,
UHTEPAKTUBHbIE W WHBbIE pabOThl U HE SBISIOUIEHCS (OpMON KOHTPOJS,
COCTaBJIICT OJIMH ypOK (HE Oosiee uem 45 MUHYT).

[Tpu sToM 00beM yueOHOro BpEMEHH, 3aTPauyMBaEMOr0 Ha IMPOBEICHUE
OIICHOYHBIX TIPOIIETYp, HE MOJDKEH mpeBbimath 10% oT Bcero o6bema yaeOHOTO
BPEMEHHU, OTBOJAMMOrO Ha M3Y4YEHUE JAHHOrO y4yeOHOro MpeaAMeTa B JaHHOM
KJIacCe B TEKYILEM y4eOHOM TOAY.

Kputepun onieHMBaHNs MTUCbMEHHBIX padoT:

Ornenka 2 3 4 5
[IpoueHt

BBITTOJTHEHUS 0-64% 65-74% 75-84% 85-100%
paboThI

O6pa3ez¢ IKZAMEHAUUOHHbIX 60NPOCOB6

1. [Tpubop aBTOMaTHUECKOW (PUKCAUMK HAPYLWIEHUN MpPaBUI JTOPOKHOTO
NBIDKEHUS JenaeT 1BeTHbie ¢oTorpaduu  pazmepom 1024x960
nukcened. CHUMKU COXPAHSIIOTCS B TTAMSITH KaMephl, TPYIIUPYIOTCS B
nakerbl Mo 32 IITyKH, 3aTeM I[epefaroTcs B IIEHTP 00paboTKu
nH(pOpMaIu co CKOPOCTHIO nepenaun JaHHbIX 1 474 560 6ut/c. KakoBo
MaKCHUMaJIbHO BO3MOXKHOE KOJIMYECTBO 1IBETOB B MATUTPE N300paKeHNUS,
€CJIM Ha Tepeqauy OJHOTO makera oTBoauTcs He 6osee 140 cexkynna? B
OTBETE 3aMUIINTE [EI0e YHCTIO.

2. Omnpenenure KoaudecTBO 20-pUYHBIX TATH3HAYHBIX YHUCEI,B 3aITUCH
KOTOPBIX YETHBIC ¥ HEYETHBIC ITU(MPHI YEPEIYIOTCS U CyMMa YUCIOBBIX
3HAYEHUN KpalHUX IU(p JAHHOTO yucia paBHa 18

3. [Tama pemmn 3aKoAMPOBATH MEPCOHANBHBIE JaHHbIE Bcex 1279
YYEHHKOB Bcel MIKOJIBI. J[s1 kKakaoro ydeHuka Obu1 chopmupoBan 1D
U3 HECKOJIbKMX TIO0JIeil: HoMmep Kiacca, OykBa (a,0,B,r,), TOJI, JCHBb
POKIIEHUS, MECSI] POXKIACHUS, HOMEp UMEHHU 10 Tabiuile uMeH (BCero
103) u HOMep dhamusuu no Tabnune hamunuii. Kaxmoe nmose B ydeTHOM
3aMKCH TIPEACTABICHO MUHUMAIHLHO BO3MOJKHBIM II€JIBIM KOJIMYECTBOM
Oaiit. Bcs 06aza ymemaercs B 10Kbaiit. Kakoe wmakcumanbHOe
KOJIMYECTBO (pamMmiinii MOXeET ObITh B Tabsuile pamuinii?




WUcnonuutens Penmakrop mosydyaer Ha BXOJ CTPOKy uwudp u
npeoOpa3oBeIBaeT e€. PemakTop MOXKET BBIMOIHATH JBE KOMaHBI, B
o0erx KoMaHAaX v i W 0003HAYArOT IIEMOYKH CHMBOJIOB.
1. 3aMeHUTH (V, W)
2. HawIoCh (V)
[lepBas kOMaH/a 3aMEHSIET B CTPOKE MEPBOE CIIEBA BXOKACHHUE LIETTOUKH
V Ha 1enodky w. Eciii 1enodku v B CTPOKE HET, 3Ta KOMaHAa He
U3MEHSeT CTpOKy. Btopas koMmaHzma mpoBepsieT, BCTpedaeTrcs JIu
I[EM0YKa V B CTPOKE UcnoyHuTeNst Penakrop.
Jana nporpamma aJist uicoJinutesnst Pegakrop:
HAYAJIO
ITOKA HE namutocs(00)

3ameHuTh(01,21022)

3ameHuTh(02,310)

3ameHuTh(03,230112)
KOHEII I[TOKA
KOHEI]
N3BeCTHO, UTO UCXO/IHAS CTPOKA HAYMHAIACH C HYJSI U 3aKaHYMBAJIACh
HyJIEM, a MEXIy HuUMH ObUTM TOdbko mudpsl 1, 2 u 3. Tlocne
BBITIOJTHEHUS IAaHHOW MPOrpaMMBbl IOJIyYHJIach CTPOKa, coaepsxkaias 96
eaunautl, 36 nBoek u 80 Tpoek. CkoabKo 1P ObLIO B UCXOAHOM CTPOKE?

B tepmunonoruu cereii TCP/IP mackoil ceTd Ha3bIBalOT JABOUYHOE
YHCIIO, KOTOpOE€ TIOKa3bIBaeT, Kakasg 4yacTh [P-agpeca y3ma ceru
OTHOCHTCS K aJIpeCy CETH, a KaKas - K aJpecy y3/a B 3TOU CETU. Anipec
CETH MOJIy4aeTCsl B pe3yJIbTaTe MPUMEHEHUS MOPa3PsAIHON KOHBIOHKIIUU
K 3aJaHHOMY aJ[peCy y3JIa U €r0 Macke.

Hns y3na ¢ [P-agpecom 153.202.16.17 agpec cetu pasen 153.202.16.16.
Omnpenenure HaubOOJbIIEE BO3MOXKHOE 3HAYEHHE CYMMBI IOCIIEIHUX
NBYyX 0alTOB Macku. B 0TBeTe yKa)KuTe TOJIBKO YUCIIO.

JIBa wurpoka, Ilets m Bans, urparor B caenyromyro wurpy. llepexn
WUTPOKAMMU JIEXKAT ABE Kyud KaMHel. Irpoku XomsT no ouepeau, nepBbli
xon nenaet Ilets. 3a oquH X0 UTPOK MOKET 100aBUTh B OAHY U3 Kyd
(o cBoemy BbIOOPY) 10 KaMHEH UK YBEIUYHUTH KOJTMYECTBO KaMHEH B
Kyue B J1Ba pa3a. Hanmpumep, nmycts B oHOM Kyue 10 kaMHel, a B Ipyrou
5 KaMHEeH, Takylo o3uInio B Urpe Oyaem obo3nayats (10, 5). Torna 3a
OJIMH XOJT MOKHO TOJIYYUTh JIFOOYI0 U3 4eThIpéX mosuimii: (20, 5), (10,
15), (10, 10). g Toro 4yToObl AenaTh XOAbl, Y KaKJIOTO UTPOKA €CTh
HEOTPaHUYEHHOE KOJMYECTBO KAMHEH.

HUrpa 3aBepmiaeTcs B TOT MOMEHT, KOTJIa CYMMapHOE€ KOJHUYECTBO
KaMHel B Kydyax ctaHoBUTCs He MeHee 107. Ecnu npu 3T0M cyMMapHoe




KOJIMYECTBO KaMHEH B JBYX Kydax He mpeBbimaer 170, moGeaurenem
CUMTAETCA MIPOK, COBEPIUMBIIMK IIOCIECOHUNA XOJ, HHA4e €ro
NPOTUBHUK. B HauanbHBIE MOMEHT B MEPBOU Kyue ObUIO 5 KaMHEH, BO
BTOpOH Kyde — S kamHuei, 1 <S < 100.

Byznem roBopuTh, UTO UTPOK UMEET 8bIUSPLIULHYIO CMPame2uio, €Ciu OH
MO>KET BBIUTPATh MPU JHOOBIX X0JaX MPOTUBHUKA.

Ne6
N3BecTHO, uTO BaHs BeIMTpa CBOMM MEPBBIM XOJ0M IMOCIE HEYTa9HOTO
xona [Teru. [Tpu kakoM MUHUMAITEHOM 3HAYEHUU S TAKOE BO3MOXKHO?

Ne7

Jns wrpel, onucanHod B 3agaHuu 19, usBectHo, uto Ilets mmeer
BBIMTPBIIIHYIO CTPATETHUIO.

YKaXuTte MUHUMAaJIbHOE 3HAYCHHUE:

1. pu KOTOpOM IleTss MMeeT BBIMTPBIIIHYIO CTPATETUI0 CBOUM
MEPBBIM WJIA BTOPBIM XOJIOM, ITPUA 3TOM BaHs JOIKEH COBEPIINTH CBOU
TIEPBBIN XOI.

Ykaxute MUHAMAJIbHOE 3HAYCHHUE:

2. pu KOTOpOM IleTss MMeeT BBIMTPBINIHYIO CTPATETUI0 CBOUM
BTOPBIM XOJIOM TpH Jt000i1 urpe Banu.

B xadecTBe 0TBETA yKa)KMUTE CHavyasaa 3HaueHue s 1.1, 3atem ais 1m.2.

Ne§

Jnsa wurpel, onucanHoM B 3amaHud 19, m3BecTHO, uTOo Bans umeer
BBIMTPBIIIHYIO CTPATETHUIO 3a OJWH WJIM JBA XOJa, IPU 3TOM HE MMEET
BBIMTPBIIIHOM CTpAaTeTMd B OAWH XxoA. Haigute MUHUMAanbHOE
3Ha4YeHHe S, MPU KOTOPOM 3TO BO3MOXKHO.

HNcnonaurens TpoWHUK UMEET TPU KOMAH/IbL:

1. [TpubaBuTs 3.

2. Crenatb HEUETHOE.

3. Crnenyromee, kpaTHoe 3.

Komanzga 1 yBenmnuuBaeT 4nciio Ha SKpaHe Ha 3, KOMaHAa 2 MOJydaeT
quciao Buaa 2*x+1, komanaa 3 mosydaeT 4ucio, KpaTtHoe 3, OoJbliee
TEKYILETO.

[Iporpamma AJist HCIOJIHUTEISI — 3TO MOCJIEIOBATEIIBHOCTh KOMAaH/I.
CKOJIBKO TIpOTpaMM CYIIECTBYET TaKUX, YTO MPU HUCXOAHOM YHCIE 5
OyJeT MojaydyeHo 4uciao 48, mpu 3TOM B TPACKTOPUM BBIYUCICHUI
WCIIOJTHUTENISI KOJTMYECTBO YETHBIX 3HAUYCHUM PABHO KOJIUYECTBY HUGP 5
BCTPEUCHHBIX B TPAEKTOPUU?




TpaekTopusi BBIUHMCICHUW NOPOTPaMMbl — 3TO IMOCIEI0BATEIBHOCTD
pE3yNbTATOB BBIMIOJIHEHHS] BCEX KOMaH[ mporpamMmbl. Hanpumep, mms
nporpamMmsel 132 mpu UCXOJHOM 4YHCIIE 5 TPAaeKTOpHUs OyIET COCTOSITh
nu3 gucen 8, 9, 19.

10.

HazoBémM Mackol umciia mociaeaoBaTeIbHOCTh U(P, B KOTOPOH TakkKe
MOT'YT BCTPEYATHCS CIAEAYIOIIUE CUMBOJIBIL:

. CUMBOJI «?7» O3Ha4aeT POBHO OAHY MPOU3BOJILHYIO HIUPY;

. CUMBOJ «*» oO3HauaerT JoOyI0 MOCIeI0BATENbHOCTD IU(D
MPOM3BOJIBHON JJIMHBL, B TOM YHUCIE «*» MOXET 3a/1aBaTh U MYCTYIO
ITOCJIEA0BATEIBHOCTb.

. cuMBOJI «N» O3Ha4aeT NYyCTYlH NOCIEI0BAaTEIbHOCTb, JIHOO
IIPOU3BOJIBHOE COCTABHOE YHCIIO.

Hampumep, macke 12N3*4?5 cootBercTBytor uncna 123405, 12253405
u 12300405.

Cpenn uncen go 10° Haliqure wmcia, yAOBIETBOPSAIOIIME MAacCKe
INO04*6*, kpatHbie uncity 22768.

B otBere 3amummre: B mepBOM CTOJNOLE - cCaMU 4YMciIa B THOPSIKE
yObIBaHMS, BO BTOPOM - Y€MYy paBHO 4uciio N B 3THX 4yHciax (0e3
HE3HaYaluXx HyJen).

IIpumeuanue: mycTtasi IOCJIEI0BATENBHOCTD HE SIBJISIETCS. YUCIIOM.

11.

[Iycte M (N) — cymma 2 HauOONBIIMX pPa3IUYHbIX HATypalbHBIX
JIEIIATENIEN HATypaJlbHOTO uWcia N, HE CYUTas CaMoro 4Yucia |
eqununibl. Ecou y yucna N Mmenbiie 2 Takux aenuteneit, o M (N)
cuutaercsa pasHbiM 0. Halinure Bce Takne uncia N, 112 500 000 < N <
112 550 000, a necsatuunast 3anuch yncia M (N) 3akanunBaeTcs Ha 1214
B otBere mnepeuncnuTe Bce HaWJAeHHbIE uYucaa N B TOPSAKE
BO3PACTAHUSI.

12.

[To xaHay CBA3M MepeatoTcsi COOOIEHHUs, COIEPKAIINE TOIHKO OyKBbI
u3 Habopa: A, H, T, U, X, P, ¥V, IT , K, O, C, b. Jlna nepenauu
UCIIOJIb3YETCS IBOMYHBINA KOJI, yIOBIETBOPStONINA ycinoButo @ano. 3T1o
yCIIOBUE OO0ECIEYMBAET BO3MOXKHOCTH OJHO3HAYHOW pacHIM(ppOBKU
3aKOIMPOBAHHBIX cooOmeHui. KogoBbie cioBa i HEKOTOPBIX OYKB
m3BectHel: T — 1, P — 00. Kakoe KOJIMYECTBO JBOMYHBIX 3HAKOB
notpedyercst i konupoBanus cioBa AHTUXPYIIKOCTD, ecnu
M3BECTHO, YTO OHO 3aKOJUPOBAHO MHMHHMAJBHO BO3MOKHBIM
KOJINYECTBOM JIBOMYHBIX 3HAKOB?

13.

Jano apudmeTrnueckoe BbIpakeHue SxyAis + 17X7y. Onpenenure,
CKOJIBKO Pa3UYHBIX 3HAYCHUH MOKET PUHUMATh BRIPAKECHHUE TIPHU BCEX
BO3MOXHBIX X H Y.

14.

[Tycts P — MHOXeCTBO Bcex 16-OMTOBBIX IEMOYEK, HAUMHAIOITUXCS C
101, Q — MHOXkeCTBO BCeX 16-OMTOBBIX IIENOYECK, OKAHUMBAIOIIUXCS Ha




01, a A — HEKOTOPOE MHOKECTBO MPOU3BOJIBHBIX 16-OMTOBBIX IIETIOYECK.
CKOJIBKO 3JIEMEHTOB COACPKUT MHUHHUMAIIBHOE MHOXECTBO A, mpHu
KOTOPOM JJis 110001 16-OMTOBOM IENOYKHU X UCTUHHO BBIPAXKEHUE

(XEQ)—((xEP)V(XEA))

Ommemka 3a noayeooue/200

OTMeTka 3a MOJYyroJM€ BBICTABISIETCSI HA OCHOBAaHUM pE3YJIbTaTOB
TEKYIICH OI[CHKH JIMYHBIX YIEOHBIX JOCTHKECHHI MO CIEAYIOUIUM MpaBUIaM:

OtmeTka «5» (OTIIMYHO) CTABUTCS, €CITM CPEHUHN 0aJT OTMETOK TEKYIIIETO
KOHTpOJIs cocTaBisieT oT 4,65 10 5,0 npu OTCYTCTBUM HEYAOBIETBOPUTEIBHBIX
OTMETOK.

OtmeTka «4» (XOpOoII0) CTABUTCS, €CIIU CPEHUMN OaJlJT OTMETOK TEKYIIIETO
KOHTPOJISI COCTaBIISIET OT 3,65 110 4,64.

Otmetka «3» (YIOBJIETBOPUTEIHHO) CTABUTCS, €CIU CPEAHHMM Oain
TEKYILIETO KOHTPOJISI COCTAaBISAET OT 2,65 1o 3,64.

OtmeTka «2» (HEYIOBIETBOPUTEIBHO) CTABUTCS, €CIM CPEIHMMA Oat
OTMETOK TEKYILIETO KOHTPOJISI COCTABISET 2,64 U HUKE.

PesynpTupyromue OTMETKH 3a mnoiayroaue (roia) MO MpeIMeTam,
BBIHECEHHBIM Ha HK3aMEHAIlMOHHYIO CECCHIO, CTaBSTCS C YYETOM OTMETOK
MOIYroA0BOM (ro/IoBoi) aTTecTanuu. Pe3ynbTupyroiias OTMETKa 3a MOJIYT0/Ihe
Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus CTABUTCS HA OCHOBAHUM OTMETKH 3a
| monyronue (ceMecTp) U OTMETKH, MTOJYYEHHOM 3a MOJIYTrO0BYIO aTTECTALIHIO.

B crnopHeIX ciyyasx 3a MNEJAaroru4eckuM pabOTHUKOM 3aKpEIieHO
OKOHYATEJIbHOE PEIIEHUE O BBICTABICHUN PE3YJIbTUPYIOMIEH OTMETKH 3a
MOJIyTO/INE C YYE€TOM JUHAMHMKH YCIIEBAEMOCTH IIPU OCBOEHUHU 00pa30BaTEIbHON
IPOrPaMMBbI, PE3yJbTaTOB yU4€OHOU NEeATEIbHOCTH, PE3YJIbTATOB MOJIYTO0BOM
aTTeCTaluH.

VII. YYHEBHO-METOAUYECKOE OBECIIEYUEHUE
Obsi3amenvHbie yuebHble Mamepuabl 01 00y4anue2ocs
1. Undopmaruka. 11 knacc. Yueonuk (ba3zoBbiit 1 yriryOiaEHHbBIN YPOBHM).

B 2 4. Yacts 1. Ilonskos K.1O., Epemun E.A. — M.: IIpocsemienue, 2023.
2. Uadopmatuka. 11 knacc. Yueonnk (ba3oBbrit u yriyOaEHHBIN ypOBHH).
B 2 4. Yacts 2. [Tonskos K.1O., Epemun E.A. — M.: IIpocsemienne, 2023.

Lughposvie obpazosamenvhbie pecypcol u pecypcvl cemu
1. http://www.edu.ru — oOpa3oBarenbHblii mopTan «Poccuiickoit
oOpa3oBaHHE»
2. http://www.edsoo.ru — Exnnoe comepkanre o01iero oopa3oBaHust
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