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HOACHUTEJIbHASA 3AIIMCKA

[Iporpamma o napopmatrke (yriyOoJEHHBINH YpOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TpPeOOBaHWNM K pe3yabTaTam
OCBOCHHMS OCHOBHOW 00pa3oBaTelbHONW MPOTPAMMBI  CPEIHEro  OOIIero
obpazoBanusi, npeactaBieHHbIx B PI'OC COO, a Taxxe denepaipbHOil paboueit
IpOrpamMMbl BOCTIUTAHUS.

[Iporpamma o undopmaruke aéT npeACTaBICHHUE O LIEAX, 00ILEH cTpaTerum
oOy4deHus1, BOCIIMTAHUS U pa3BUTHS 00YJarOIIMXCsI CPeICTBAMU y4eOHOTO MpeaMeTa
«Mudopmaruka» Ha yrayOJ€HHOM YpOBHE, YCTAaHABIMBACT 00s3aTelIbHOE
npeaIMEeTHOE COAeprKaHKe, MPEAYCMaTPUBAET €ro CTPYKTYPUPOBAHKE 110 pa3/ienam
U TeMaM Kypca, ONpeessieT pachpe/eneHle ero mo kiaccam (rojgaMm U3y4eHust),
naéT TpUMEpPHOE paclpeesieHne y4eOHbIX YacoB MO TEMaTHMYECKUM pa3jieliaM
Kypca U pPEKOMEHIyeMylo (IIPUMEPHYIO) MOCIEI0BATEILHOCTh UX H3YYEHUS C
y4€TOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOro
npoliecca, BO3PACTHBIX 0COOCHHOCTEN 00YHarOIINXCHI.

[Iporpamma o uH(POpMATHUKE OTIPEACTSIET KOJIMYECTBEHHBIC M KaUeCTBEHHBIC
XapaKTEPUCTUKU YUYEOHOT0 Marepuaia JiJisl KaXJ10ro roja u3y4eHus, B TOM YUCIie
JUIA COJIEP>KaTeNIbHOTO HANOJHEHUs Pa3HOTO BUAA KOHTPOJS (IPOMEXYTOUHOM
arTecTaliu oOyyJaroumxcsi, BCEPOCCUNCKUX  MPOBEPOYHBIX  padorT,
roCy1apCTBEHHON UTOr0BOM arrecTanum). [IporpamMmma no nunpopmaruke sBisieTcs
OCHOBOM I COCTaBJICHUSI aBTOPCKUX YYEOHBIX NpOrpaMM U Y4EOHHUKOB,
MOYPOYHOTO INIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaruka B cpeHeM 00111eM 00pa30oBaHUM OTPAXKAET:

CYIIHOCTh HMH(POPMATHKM KaK HAyYHOW JUCHUIUIMHBI, H3y4aromien
3aKOHOMEPHOCTH IPOTEKaHKsI 1 BO3MOXKHOCTH aBTOMAaTH3 AU HH()OPMAIIMOHHBIX
MPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  OOJaCTM  MPHUMEHEHUsT  HUHDOPMATUKH, TPEKIE  BCEro
nH(GOPMAIMOHHbIE TEXHOJIOTHH, YIIPABJICHUE U COLIMATIbHYIO Chepy;

MEXKIUCUUIUIMHAPHBIN ~ XapakTtep HWHPOpMATHKH ¥ UHQPOPMAIMOHHON
NeSITEIbHOCTH.

Kypc undopmaruku ajist ypoBHSI CpeaHero oO1ero oopa3oBaHus siBISIETCS
3aBEpIIAONIMM 3TalloM HENpPEepPbIBHOW MOATOTOBKM OO0yYarolmMxcs B 00JacTd
UHPOPMATHUKU U UHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUN, OIHUPACTCS
Ha coJiep>KaHue Kypca MH()OPMATHUKK YPOBHS OCHOBHOTO 00IIero 06pa3zoBaHus u
OMBIT  TOCTOSHHOTO  TMPUMEHEHUS  WH(POPMAIMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH, AT TEOPETHUECKOE OCMBICJICHUE, UHTEPIIPETALUI0O U 0000IIeH e
ATOTO OTIBITA.
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PesynbTarbl  yriiyONEHHOrO ypOBHSI HM3Y4YEHHMs y4eOHOro IMpeameTa
«Mudopmaruka» OpUEHTHPOBAHBI HAa TIOJNYYEHHE KOMIIETEHTHOCTEH  JIJIs
nocjenyroned MNpoPecCUOHAILHON NeATeIbHOCTH Kak B paMKax JaHHOU
peIMETHOM 00JIaCTH, TaK U B CMEXHBIX € Hell oOnacTsax. OHM BKITIOYAIOT B Ce0s:

OBJIQJICHWE KITIOUEBBIMU MOHSATHSIMU W 3aKOHOMEPHOCTSIMH, HA KOTOPBIX
CTPOMTCS JaHHas TpeIMeTHas 00JiacTh, paclO3HAaBaHWE COOTBETCTBYIOIIMX UM
NPU3HAKOB ¥ B3aUMOCBSI3€H, CTIOCOOHOCTh IEMOHCTPUPOBATH PA3JIMIHBIC 10 TXO0THI
K U3Y4YEHUIO SIBJICHUI, XapaKTePHBIX JIJIS1 U3y4aeMOU MpeIMETHO M 001acTu;

YMEHUE pellaTh THUIOBBIC TMPAKTUYECKHE W TEOPETHUECKHE 3alladH,
XapakTepHBIC [JIsI WCIOJIb30BAaHHWS METOJI0OB M HMHCTPYMEHTApUS JTaHHON
npeaMeTHOM 001acTH;

HAJIMYKE TPEACTABICHUNA O JaHHOW MpEeAMETHOW 00JIaCTH KaK IICIOCTHOM
TEOpUH (COBOKYMHOCTH TEOPHil), OCHOBHBIX CBSI3sIX CO CMEKHBIMH OOJIACTIMU
3HAHUU.

B pamkax yriayOn€HHOTO YpPOBHSI M3y4eHHUS HH(POPMATHKHA 00ECIICUINBACTCS
1eJIeHaNpaBiieHHas MOJArOTOBKA OOyJaloIIMXCsl K MPOJOJDKEHUIO 00pa3oBaHus B
OpTaHM3aluiIX MNPOQPECCHOHATLHOTO O00pa3oBaHWS IO  CIEIHUATBHOCTSIM,
HEMOCPEACTBEHHO CBSI3aHHBIM C IU(PPOBBIMU TEXHOJIOTHSIMH, TaKUM Kak
nporpamMMHasi HHXKeHepus, nH(QOpMaIMOHHasE 0€30MacHOCTh, HH()OPMAIIMOHHbIC
CUCTEMbl U TEXHOJOTWH, MOOWIBHBIE CHCTEMbl M CETH, OOJbIIME JaHHbIE U
MaImrHHOE O0O0y4YeHHE, TMPOMBINUICHHBIA WHTEPHET BeEMIeld, HCKYCCTBEHHBIN
UHTEJJIEKT, TEXHOJOTMM OECHpOBOAHOM CBS3M, POOOTOTEXHHKA, KBAaHTOBbIE
TEXHOJIOTUH, CUCTEMBI PacHpeeNEHHOTO0 PEEeCcTpa, TEXHOJOTUM BUPTYaTbHOU U
JIOTIOJTHEHHO M PEATbHOCTEM.

OcHoBHas 1enb wu3yuyeHHs ydeOHoro mnpeamera «Mupopmaruka» Ha
yriayOnéHHOM ypOBHE CpenHero oOmiero oOpa3oBaHusi — oOecredeHue
JabHENIero pa3BUTHA MH(OOPMAIMOHHBIX KOMIIETEHIIMM 00Yy4aromerocs, ero
TOTOBHOCTH K JKU3HH B YCJIOBHSAX Pa3BUBAIOLIETOCS HHPOPMAIIIOHHOTO 0011IeCTBA
U BO3pacTarolleil KOHKYpEHIIMM Ha pBIHKE Tpylda. B CBS3M ¢ 3THUM H3y4yeHHE
uHpopmatiku B 10—11 kmaccax 10mKHO 00ECTICUUTH:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOTO HAa TMOHUMAHUU POJH
UHPOPMATUKH, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
COBpPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOBJIOTHUECKOTO U aJITOPUTMHYECKOTO MBIIIIICHUS;

c(hOpMHUPOBAHHOCTh YMEHUN pa3nuyarh (PakTbl M OILIEHKH, CPaBHHUBAThH
OLICHOYHBIE BBIBOJBI, BUAECTh UX CBSI3b C KPUTEPUSIMH OIICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEACIEHHON CUCTEMOM LICHHOCTEH, NP OBEPATH HA JOCTOBEPHOCTH U
0000111aTh UHPOPMAITHIO;
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c(hopMHUPOBAHHOCTb ~ NPEACTABJICHUH O BIUAHUM  MHGPOPMAIIMOHHBIX
TEXHOJIOTUH Ha JKU3Hb 4YelOBeKa B OOIIECTBE, MOHUMAHUE COLHUAIBHOIO,
HKOHOMHUYECKOTO, MOJIUTUYECKOT0, KYIbTYpPHOTO, HOPUAUYECKOTO0, IPUPOIHOIO,
SPrOHOMHUYECKOTO,  MEIUIMHCKOTO ¥ (PU3MOJIOTMYECKOrO0  KOHTEKCTOB
MH(GOPMAIIMOHHBIX TEXHOJIOTUI;

NPUHATUE MPABOBBIX U ITUYECKHUX aCMEKTOB MH(OPMAITMOHHBIX TEXHOJIOT U,
OCO3HAaHWE OTBETCTBEHHOCTH JIFOJIEM, BOBJICUYEHHBIX B CO3/IaHUE U MCIIOJIb30BaHNE
uH(GOPMAIIMOHHBIX CUCTEM, PACTIPOCTPAHEHNE HH(POPMAIINH;

CO3/1aHM€ YCJIOBHUM ISl pa3BUTHS HABBIKOB Yy4EOHOU, MPOEKTHOM, HAYyYHO -
UCCIIEIOBATENHCKOM U TBOPUYECKOU ACSITETHHOCTH, MOTUBAIIUU OOYUYaIOIINXCS K
CaMOpPa3BUTHIO.

B coaepxanum yaeOHoro npenmera «MHdopmaruka» BBIIEIIIOTCS YETHIPE
TEMaTUYECKHUX Pa3Jiela.

Paznen «lludpoBasi rpamMoOTHOCTB» IOCBAIIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JIPYTUX DJJIEMEHTOB LU(POBOTO OKPYXKEHHUS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOIb30BaHUIO CPEICTB OTIEPALIMOHHOM CUCTEMBI, paboTe B
cetu VHTepHET U HCHOJb30BAHUIO HHTEPHET-CEPBUCOB, HH(OPMAIIMOHHOM
0€30MacHOCTH.

Paznen «Teoperudyeckne 0OCHOBbI HH(OPMATHKH» BKIIOYACT B CeOs
NOHSITUMHBIN anmapar MHQOPMATHKH, BOMIPOCHl KOAMPOBAHUS HHPOpPMALUHY,
n3MepeHuss MHOOPMAMOHHOTO 00bEMa JaHHBIX, OCHOBBI anreOphbl JIOTUKA W
KOMITBIOTEPHOTO MOJEINPOBAHHS.

Pa3nen «AnroputmMbl M NPOrpaMMHPOBAaHME» HAIpPABIEH Ha Pa3BUTHE
aJITOPUTMHYECKOTO MBIILIEHUS, pa3pab0TKy AITOPUTMOB U OLIEHKY UX CJI0KHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaiM3allyi MPOTrpaMM Ha SA3bIKax IMpOrpaMMHpOBaHUS
BBICOKOT'O YPOBHSI.

Paznen «HWHpopManMOHHBIE TEXHOJIOTMM» TOCBALIEH  BOIPOCaM
OpUMEHeHHsT MH(QOPMAIIMOHHBIX TEXHOJOTHUW, PEaJM30BaHHBIX B MPUKIIAIHBIX
IPOTPAMMHBIX IPOAYKTAaX U UHTEPHET-CEPBUCAX, B TOM YHUCJIE B 33/1a4ax aHAIM3a
JTAHHBIX, WCIIOJIb30BAaHUIO 0a3 JTaHHBIX W AJIEKTPOHHBIX TAOJMIl AJIS PEleHHUs
NPUKIAHBIX 337a4.

B mpuBenéunom panee conep:kanuu ydebHoro npenmera «HpopmaTika»
KypCHUBOM BbIJI€I€HBI IOTIOJHUTEIbHBIE TEMbI, KOTOPBIE HE BXOIAT B 0053aTEIbHYIO
nporpammy oOydeHusi, HO MOTYT OBITb MPEIJIOKEHBI JJI1 U3YyYEHHUS OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00 y4arOIIMMCHL.

VYrinyOn€HHbI ypOBEHb H3y4yeHUS HH(OPMATHUKU PEKOMEHIYeTCs s
TEXHOJIOTUYECKOTO  NPOQHIIsL, OPUEHTUPOBAHHOIO HAa HWHXKEHEPHYI0 U
MH(POPMAIIMOHHYIO C(]epbl NeATeIbHOCTH. YTIyOJIEHHBIM YpOBEHb HW3Y4YECHUS
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MH(POPMATUKU 00ECTICUMBACT: MOJATOTOBKY 00YYaIOLMXCs, OPUEHTUPOBAHHBIX Ha
CHEIUATLHOCTH B 00JIaCTH WH(POPMAIMOHHBIX TEXHOJOTHUH W HHXCHEPHBIC
CHEINHUATLHOCTH, Y4acTUE B MPOCKTHOW M HCCIENOBATENLCKOW JeSTeIhHOCTH,
CBS3aHHOW C COBpPEMEHHBIMU HAMpaBJICHUSIMU OTpacid HH()OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOT UM, MMOATOTOBKY K YYaCTHIO B OJIMMIIHAAX U CIaue
EnuHoTro rocynapcTBEHHOTO 3K3aMeHa 1o WHPOPMATHKE.

[locnenoBarebHOCTh M3YUEHUSI TEM B IMpeAeiaX OJHOTO roja oOydeHus
MOXXET OBITh W3MEHEHA 10 YCMOTPEHHIO YUYUTENS MpPH TMOATOTOBKE pabouei
POTpaMMBbI U TIOYPOUYHOTO IJIAHUPOBAHUS.

O61iee Ko YacoB, PEKOMEHA0BAHHBIX JJIsl U3y4eHUsI HHPOpMaTuku — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Hememo), B 11 kmacce — 136 vacoB (4 yaca
B HEJICITIO).
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COJAEP/KAHUE OBbYYEHUA
10 KJIACC

Hud¢posast rpaMOTHOCTH

TpeboBanus TeXHUKH O€30MMACHOCTH U TUTUEHBI P PA00TE C KOMIThIOTEPAMU
U JIPYTUMH KOMIIOHEHTaMHU ITU(POBOTO OKPY>KEHUS.

[TpunIUIIEI pa®bOTHl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXHUTEKTypa
¢bon Heitmana. ABTOMarMYeCcKO€ BBITIOJHEHHWE MIPOTPAMMBI TPOIIECCOPOM.
OneparvBHas, TOCTOSIHHAs M JOJrOBpeMeHHas mnaMmsiTh. OOMEH JaHHBIMH C
MOMOIIBIO IMH. KOHTpOJUIEpHI BHEMIHUX YCTPOUCTB. [IpsiMo# fOCTYI K mamsATH.

OCHOBHBIE  TEHAEHUMU  PA3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHIA
[TapayensHble BbIYHCIEHNA. MHOTOITPOLIECCOpHBIE CUCTEMBI. CyNEpKOMIbIOTEPHL.
Pacnpenenéunpie BBIUMCIUTENBHBIE CUCTEMBI U 00pabOTKa OOJNBIIMX JaHHBIX.
MoobwibHbBIE 1TH(DPOBBIC YCTPONUCTBA U X POJIb B KOMMYHHKAIUAX. BCcTpoeHHbIe
KOMITbIOTEPBI. MUKPOKOHTpOJUIEpHl. POOOTH3MpOBaHHBIE TPOU3BO/ICTBA.

[IporpamMmmMHOe o0ecnedeHre KOMIbIOTEPOB U KOMITbIOTEPHBIX CUCTEM. Buibl
MpPOTPAaMMHOTO oOecriedeHus U ux HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecriedyeHuss MOOWIBHBIX YCTpOWCTB. [lapaminensHoe mpoTrpamMMHUpOBaHHUE.
CuctemHoe mporpammHoe obOecriedeHne. OmnepanuoHHbIE CHUCTEMBI. Y THIIUTHI.
HpaiiBepsl  ycTpoucTB. MWHCTAWAIMA W ACUHCTAULIOHUS  MPOTPAMMHOIO
obecrieueHusl.

daiinoBble cUCTeMBI. [IpHHIUIBI pa3MeIcHusT 1 UMEHOBaHUS (ailioB B
noaroBpeMenHo namsaty. [11a6noHb! 11 onrcanws rpynn (paisos.

[Iporpammuoe oGecniedenue. JInreH3npoBaHue MpoOrpaMMHOTO 0OecTiey eHust
u 1 poBbIX pecypcoB. [IponpuerapHoe 1 cB0OOOTHOE MPOTrPaMMHOE 0OECTICU CHEE.
Kommepueckoe 1 HeKOMMEPUYECKOE HCTI0JIb30BaHKE TPOTPAMMHOI0 00ECTICUCHHS 1
uGpoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIIMBaeMasi 3aKOHOaTEIbCTBOM
Poccuiickon ®enepanmu 3a HENPABOMEPHOE MCIIOIb30BAHUE IPOTPAMMHOIO
obecrieueHus ¥ UPPOBBIX PECYPCOB.

[TprHIMIIBI HOCTPOECHUS U allllapaTHbIe KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBbie mpoTokoibl. Cetb MHTEpHET. Afpecanus B cet MHTepHeT. [IpoTOKOBI
cteka TCP/IP. Cuctema TOMEHHBIX HMEH.

Pasnenenne IP-cetm Ha moacerum ¢ momomipro Macok noxacerei. CereBoe
anMuHUCTpUpoBaHue. [lolydeHne MTaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuust CBSI3U C y3i0M ceTu. OmpenencHue MapupyTa JIBUKECHUS
MTAKETOB.
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Bunst  gearemsHoctTh B cetm  HurepHer. CepBucbl  HMHTepHeTa.
["'eonHpopMaIMOHHBIE CUCTEMBI. | '€0JI0KAIMOHHBIE CEPBUCHI PEATHHOTO BpEMEHHU
(Harpumep, JOKaIusi MOOWIBHBIX TeNe(POHOB, OMpeNeNcHUEe 3arpyKeHHOCTU
aBTOMarucTpasieii), HHTEpHET-TOPTORBJIsI, OpOHUPOBAHUE OUJIETOB U TOCTHHHUII.

['ocynapcTBeHHBIE AIEKTPOHHBIE CEPBUCHI U yCiIyrH. ColUaabHBIE CETH —
OpTaHu3alus KOJUIGKTUBHOTO B3aUMOJCHCTBUS M OoOMeHa aaHHBIMU. CeTeBoit
ATUKET: TpaBWia TOBeAeHUs B KubOepmnpocTpaHcTtBe. [Ipobiema moammHHOCTH
nostydeHHoM nHopmanuu. OTKpbIThIE 00pa30BaTeIbHbIE PECYPCHI.

TexHoreHHble U SKOHOMHUYECKHE yIrPO3bl, CBSI3aHHBIE C HCTOJb30BAHUEM
UH(GOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TeXHOJoTHl. OO0I1me mpoOieMbl 3aluThl
uHbopmaImu 1 uHpopmMamoHHo M 6e3onacHocTH. CpencTBa 3auThl HGOpMaIUK
B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HH(GOPMAITMOHHBIX
cuctemax. [IpaBoBoe obecneuenre nHPOPMaITMOHHO N 0€30TTaCHOCTH.

[IpenoTBparieHne  HECAHKIIMOHMPOBAHHOTO  JOCTyma K  JIMYHOHU
KOH(UIEeHITHATLHON MHPOPMAINH, XPaHSIICHCs Ha MEPCOHATHLHOM KOMITBIOTEPE,
MOOWJIBHBIX yCTpoiicTBaX. BpenoHocHoe mporpamMmmHoe o0ecreueHue U CrocoObl
OopbOBI ¢ HUM. AHTHBHUPYCHBIE Tporpammbl. OpraHuzaius JTUYHOTO apXvBa
nHdopmanmn. PezepBHoe kommuposanwue. [laponpHas 3amuTa apxuBa.

[[lndpoBanne npaHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIE IHQPHL
[Inpper mpoctoii 3amensl. [ludp Iesaps. Iludp Bmwkenepa. Anropum™
mmdposanus RSA.

TeopeTnueckue 0CHOBbI HHPOPMATHKHI

Nudopmanust, nanusie U 3HaHus. MHGOpMaImoHHBIE TPOIIECCHI B IPUPO/IE,
TEXHUKE U OOIIECTBE.

HenpepbsiBHBIE M AWCKpETHBIC BEIMYMHBI U CcUTHaIBL. HeobxomumocTb
JTUCKpeTH3anuu WHQOpManuy, TpeIHa3HAuYeHHOW i1 XpaHEeHWs, Mepeaadyd U
00paboTKH B ITU(PPOBBIX CUCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPABHOMEPHBIE  KOJBL
JexonupoBanue coOOIIEHUH, 3aMUCAaHHBIX C MOMOIIbI0 HEPABHOMEPHBIX KOJOB.
Ycnoue @ano. llocTpoeHne OMHO3HAYHO NEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Equannp namepenus konmdectBa nHpopmanuu. AndaBUTHBIN TTOIXO K
OIICHKE KOJIMYeCTBA MH(POPMAITHH.

Cuctembl cumciieHus. Pa3BépHyTas 3amuch LENBIX W JAPOOHBIX YHCET B
MO3UIMOHHOM cucTeMe cuucieHusd. CBOWCTBA MO3UMIMOHHOW 3alUCHA 4YHUCJA:
KOJIMYECTBO MU(p B 3aMMCH, TPU3HAK JCIMMOCTH YKCJIa HA OCHOBAHUE CHUCTEMBI
CUHCJICHUS. ATITOPUTM NIEPEBOJIA LIEJOT O YUCIIA U3 P-WYHOM CUCTEMBI CUHUCIICHHUS B
JECSITUYHYI0. AJTOPUTM TMEepeBoJa KOHEUHOW P-uuHO# apoOu B JECSATUUHYIO.
ANTOpUTM MEPEBOJa UENOTO YUCTIA U3 IECATUYHON CUCTEMBI CUUCJICHHUS B P -nuHyro.
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[lepeBos1 kKOHEUHOH necaTUUHOM NpoOu B P-nunyto. J[BonuHas, BOCbMepUYHas U
IIeCTHAIIIATEpUYHASL CUCTEMBI CUMCJICHUS, CBA3b MEXKy HUMU. Apudmernueckue
omnepalid B TO3ULIHUOHHBIX CUCTEMaX CUMCJIEHUS. TpoWYHAas ypaBHOBEIIICHHAS
CHUCTEMA CUUCJICHHS. [[BONYHO-IECATUYHASI CHCTEMA CUUCTICHUS.

KoaupoBanne texctoB. Kommporka ASCII. OmHOOaNTHBIE KOJUPOBKH.
Crangapt UNICODE. Koauposka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUIA.

KonupoBanne wu3obpaxenuit. OrlleHka  HHPOPMAIMOHHOTO  00BEMaA
rpaduIeCKUX TaHHBIX MMPU 3aJIaHHBIX Pa3PEIICHUN U TJIyOMHE KOUPOBAHUS IIBETA.
[{BetoBBIe Moaemu. BektropHoe komupoBanue. @opmathl TpadudecKux (aiios.
Tpéxmepnas rpaduka. @pakranbHas rpauka.

KoaupoBanue 3Byka. OnieHka HHPOPMAITMOHHOTO 00bEMa 3BYKOBBIX JJAHHBIX
MIPU 3a1aHHBIX YaCTOTE JUCKPETU3 AU U PA3PSTHOCTH KOJAUPOBAHUSI.

Anrebpa noruxu. [loHsATHE BBICKa3bIBaHUA. BbICKa3bIBaTeIbHBIE (HOPMBI
(mpenukatel). KBaHTOPBI CYIIIECTBOBAHMS U BCCOOIITHOCTH.

Jlornyeckue omeparuu. Tabiuibl UCTHHHOCTH. Jlornmdeckue BhIpaKEHUS.
Jlormueckue ToxaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
TaOJIUI] ICTUHHOCTH. JIorudeckre onepaluu 1 orneparuy HaJ MHOKECTBAMHU.

3aKOHBI anreOpbl JIOTHKH. OKBUBAJICHTHBIC MPeoOpa3OBaHMS JIOTHYECKUX
BBIPAXEHHM. JIOTHUECKUE YpAaBHEHUS U CUCTEMbI YpaBHCHUH.

Jlornueckue GyHKIUH. 3aBUCUMOCTD KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GYHKIIUH OT KOJTMYECTBA apryMeHTOB. [[0JIHBIE CHCTEMBI TOTHYECKHUX (DYHKITHH.

Kanonnueckne  GopMbl  Jormueckux  BoipakeHuil.  CoBepIleHHbBIC
TU3BIOHKTUBHBIE W KOHBIOHKTUBHBIC HOPMAIbHBIE (OPMBI, AITOPUTMBI HUX
MOCTPOEHMSI IO TaOJIMIIE UCTUHHOCTH.

Jlornyeckue saeMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropa3spsaassiii cymmarop. [locTpoenne cxeM Ha JTOTMYECKUX 3JIEMEHTAaX IO
3aJJaHHOMY JIOTUYECKOMY BBIPOKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOU CXEME.

[IpeacTaBneHne WENbIX 4YHUCET B NaMATH KoMIbloTepa. OrpaHUYeHHOCTbH
JIAAMa30Ha YHCEN TNPU OTPAHUYEHUM KOJHMYECTBA pa3pAaoB. llepenonnenue
pa3psiiHO ceTk. be33HakoBbIe M 3HAKOBBIC JaHHbIC. 3HAKOBBIN OUT. J{BOMYHBIA
JIOTIOJIHUTENbHBIN KOJT OTPULIATENbHBIX YHACEIL.

[lobutoBbie moruyeckue ormepammu. Jlorudeckuit, apupMeTHUECKUNH W
mukmaeckuit  casuru. lludpoBanne ¢ moMomnpo MOOUTOBOM — Omeparuu
«uckmovaronee NNy,

[IpeacrtaBneHre BEMIECTBEHHBIX YUCEN B MaMSTH KOMIbIOTEpa. 3Havalas
4acTh W MOPSAOK uKcia. JlnanazoH 3Ha4eHU BeleCTBEHHbIX uucen. [Ipo6iaemsl
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XPAHEHHs BEUIECTBEHHBIX YHCEJ, CBS3aHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psAnoB. BeinonHeHHe onepauuii C BEIIECTBEHHBIMM YHCJIAMH, HAKOILJICHHE
OIIMOOK TP BHIYUCIICHUSIX.

AJITOPUTMBI M IPOTPAMMHUPOBaAHHUE

OmnpeneneHrie BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEUIINX aIrOPUTMOB
YIOPaBJICHUS MCIOJHUTEISIMU U BBIYMCIHUTEIBHBIX alropuTMOB. OmnpenencHue
MCXOJIHBIX IAaHHBIX, IPU KOTOPBIX AITOPUTM MOKET J1aTh TPEOYEMbIil pe3ynbTar.

OTanbl peleHusl 3a7ad Ha KommbroTepe. MHCTpyMEeHTallbHbIE CPEACTBA:
TPAHCJIATOP, OTIAAYUK, NpOGUIMPOBIIMK. KoOMOWISIIMS | HHTEpHpeTarys
nporpamMm. BupTyalibHbl€ MallIUHBI.

WNuterpupoBanHas cpena pa3paboTku. Meroabl OTIaAKU MNPOTpaMM.
Hcnonp30oBanne TpacCHpOBOYHBIX Ta0Omuil. OTnagodHbiii BeIBOA. [lomaroroe
BBIIOJIHEHUE MTpOrpamMMebl. Touku octaHoBa. [IpocMoTp 3HaYEHNMI TIEpEMEHHBIX.

Azpik mporpammupoBanus (Python, Java, C++, C#). Tumbsl naHHBIX:
LEI0YHCIIEHHBIE, BENIECTBEHHBIE, CHMBOJIbHBIE, JJoTHYecKkue. BerieHus. CnoxHble
ycioBud. [{ukiel ¢ ycioBuem. l{ukibl mo nepeMeHHOW. B3anmo3ameHseMOCTb
pa3IMuYHBIX BHUJIOB IUKIOB. IMHBapuant wukima. CocTaBieHWE M[HMKIA C
MCII0JIb30BaHUEM 3apaHee OMPEAEIEHHOTO MHBAPUAHTA LIMKIIA.

HoxymentupoBanue nporpamm. Mcnosp3zoBanue kommentapues. [loaroroska
OTNMCAHUA MPOTPAMMBI KU UHCTP YKUIUHU JJIS1 TTOJIb30BATEIS.

Anroputmbl 00pabOTKH HATYPATbHBIX YHCEIN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMax CUMCJCHUS: pa30uMeHHe 3aluCHh 4YHhCiIa Ha OTIAEIbHBIC IHQPHI,
HaXOXJICHHE CYMMBl W TPOU3BEACHHUS LU(DP, HAXOXKIACHHE MaKCUMAaJIbHOU
(MUHUMANTBHOM) ITUQPHL.

HaxoxneHue Bcex MpOCThIX YHCEN B 3aaHHOM JuarnazoHe. [IpencraBnenue
YucJa B BUJe Ha0Oopa MPOCThIX COMHOKUTENEH. AITOPUTM OBICTPOTO BO3BECHUS B
CTEIECHb.

O6paboTka TaHHBIX, XpaHAIMUXCS B ¢aitnax. TekcToBbIe U JBOUYHBIC (DAiiIbI.
daitnoBrie nepemeHHbIe ((aiinoBbie ykazatenu). Urenue u3 daiina. 3anuce B ¢ait.

Paz6uenwne 3anaun Ha moazamgaun. [loamnporpammel (ipotienypsl ¥ GyHKIINUN).
Pexypcusi. PekypcuBHble 00bekTbl ((ppakranbl). PexkypcuBHBIE MpoOLEAypbl U
¢yukuuu. Mcnonabp3oBaHue cTeka sl OpraHUu3aluH PEKYPCUBHBIX BI30BOB.

Hcnonp3oBaHue CTaHAAPTHOW OMONMOTEKM sI3bIKa HPOTPAMMMPOBAHUSL
[Monkmouenne  OMOMMOTEK  MOANPOrpPaMM  CTOPOHHHX  MPOU3BOIUTENCH.
Mo nynbHBINM NPUHIMUI TIOCTPOECHUS IPOTPAMM.

Yucnennsie MeTobl. TOUHOE M IPUOIMKEHHOE peleHus 3a1aun. YucieHHble
METOJbl pEIICHHs] YpaBHEHUI: METOJ] mepedopa, METOJ MOJIOBUHHOTO JIEJICHUS.
[IpuOmmx€HHOE BBIYMCIICHHUE JJIMH KpUBBIX. Bbluncienue miomaznein ¢uryp c
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NOMOIIbIO YHCJIEHHBIX METOJ0B (METOJ NPsIMOYTOJIbHUKOB, METOJI TpamleLuii).
[louck wmakcumyma (MUHUMYMa) (YHKUMHM OJHOM TIEPEMEHHOM METOJI0M
MTOJIOBUHHOT O JIEJICHUS.

O6paboTka CHMBOJIbHBIX JaHHBIX. BcTpoeHHble (DYHKIMU  SI3BIKA
IpPOTPAMMUPOBAHUS [T 00paOOTKHU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIbHBIX CTPOK: MOJCYET KOJMYECTBA TMOSBJICHUNH CHMBOJIA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETLHBIM CUMBOJIAM, TOUCK MOACTPOKH BHYTPH
JIAHHOM CTPOKH, 3aMEHA HalJICHHOU MO JCTPOKHY Ha APYT'YIO CTPOKY. ['eHepanus Bcex
CJIOB B HEKOTOpPOM aidaBuUTe, YIOBIECTBOPSIOUMX 3aJaHHBIM OTPAHUYCHUSM.
[IpeobpazoBanue yrcaa B CHMBOJIbHYIO CTPOKY i OOpaTHO.

MaccuBbl ¥ mOCHENOBaTeIbHOCTH 4YHceN. Beruucienue 0000IMEHHBIX
XapaKTEPUCTHK AIEMEHTOB MAaCCUBA UM YMCIIOBOM MOCIEN0BATEILHOCTU (CYMMBI,
POU3BENICHUSA, CPEAHEr0 apU(PMETHIECKOr0, MUHUMATLHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YIOBJICTBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JInHeNHEIN NONCK 3aJaHHOT0 3HAYEHHUS B MaCCHBE.

CopTtupoBka o JTHOMEpHOro MaccuBa. [IpocTbeie METOIbI COPTUPOBKH (METO
y3bIpbKa, METOJ BbIOOpa, copTUpoBKa BcTaBKaMu). COPTHPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (aymoput™ QuickSort). JIBOWYHBI TOUCK B
OTCOPTUPOBAHHOM MaCCHBE.

JIBymMmepHbIE MacCHBBI (MATpPHUIBI). AJTOPUTMBI OOPaOOTKH JIBYMEPHBIX
MacCHBOB: 3aII0JHEHHUE IByMEPHOTO YMCJIOBOI0 MaCCHBa IO 3a/IaHHBIM [IPaBUJIaM,
MOKCK 3JIEMEHTAa B JBYMEPHOM MAacCHBE, BEIYMCIEHHE MaKCUMyMa (MUHUMYMa) U
CYMMBI JJIEMEHTOB JIBYMEPHOIO MacCHBa, IMEPECTaHOBKA CTPOK M CTOJOLIOB
JBYMEPHOT'O MacCHBa.

NudopmanmnoHHbIE TEXHOJIOTHA

TexkctoBeili Tporieccop. PemaktupoBanue u dopmarupoBanue. I[IpoBepxka
opdorpaduu m rpammaruku. CpeAcTBa MOUCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope. McnonbzoBanue ctwieid.  CTpyKTypHpPOBaHHBIE  TEKCTOBBIC
nokymeHTbl. CHocku, orjiaeieHue. KomektuBHas paboTra ¢ JOKyMEHTAMU.
HMHCTpYMEHTBI PELICH3UPOBaHUS B TEKCTOBBIX Ipouieccopax. OO0JauHbIe CEPBUCHL
HenoBas nepernucka. Pedepar. [IpaBuia nurupoBaHust MKCTOYHUKOB U 0(OPMIICHUS
oubmiorpadguueckux ccobiiok. OpopMiieHHe CIIUCKA JUTEPaTyphl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEXHUYECKHE CpeAcTBa BBOJA TEKCTA.
Crneunann3upoBaHHbIE CPEACTBA PEAAKTUPOBAHNSI MATEMAaTHUECKUX TEKCTOB.

Anamm3 naHHbiX. OCHOBHBIE 33[]a4¥ aHAJIM3a JIaHHBIX: MPOTHO3UPOBAHUE,
KjnaccuuKauus, KiacTepu3auus, aHaau3 OTKIOHeHuH. IlocienoBarenbHOCTH
pelIeHus 3a/1ay aHaIu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OIICHKA
Ka4yecTBa JaHHBIX, BEIOOP W/WIM MOCTPOCHUE MOJIEIH, TPEe0oOpa30BaHUE JaHHBIX,
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BU3YyaJM3alusl TaHHBIX, HHTEpIpeTalus pe3yabTaroB. [IporpamMMubie cpeacTsa u
MHTEPHET-CEPBUCHI JJIs1 00pabOTKU U MPEACTABICHUS TaHHbIX. boJbIle 1aHHBIE.
MaumnHoe o0yuenue. IHTeIeKTyanbHbIN aHaIU3 TaHHBIX.

AHaM3 JaHHBIX C MOMOIIBIO JIEKTPOHHBIX TaOJUl. BbhluucieHne CyMMbl,
cpeaHero apupMernueckoro, Haudo oJIbIIEro (HAMMEHBIIIETO) 3HAYEHUS TUara3oHa.
Beruucienvne kosdduivenTa Koppemsiuu JIBYX psAaoB JaHHbBIX. [locTpoenue
CTOJIOUATHIX, JMHEWYaThIX W KPYroBbIX nuarpamm. IlocTpoenne rpadukoB
dbyukuwmii. [Togbop MuHUM TpeH 1A, pelIeHre 3a/1a4 MPOTrHO3UPOBAHHUS.

YucneHHoe pelleHWe YpaBHEHUH C TIOMOIIbIO Moja0opa mapamMmerpa.
OnTumu3anys Kak MOMCK HAMTYYIIEero pelieHrs B 3aaHHbIX ycioBusx. Llenesas
byHkiMs, orpanudeHus. JIokanbHbIe U r100anbHbI MUHUMYMBI 1I€1€BOM (DYHKITUN.

Petienne 3amay onTUMHU3AIUH C IOMOIIBIO ANEKTPOHHBIX TA0JIHII.
11 KIIACC

TeopeTnueckune 0CHOBbI MH(POPMATHKHI

Teopernyeckne TOAXOAB K OLIEHKE KOJMUecTBa HHGOpMAIMHU. 3aKOH
anmuTuBHOCTH MHpOopMaruu. Popmyna Xaptmm. MuabDOpManms u BEpOSTHOCT.
®opwmyna lllenHona.

Anroputmbel ckatus maHHBIX. AmroputM RLE. Anroputm Xaddmana.
AnroputMm LZW. AnTOpuUTMBI CKaTHS TAHHBIX C IOTEPSMH. Y MEHBIIICHNE TITyOUHBI
KoaupoBaHus iBeta. OCHOBHBIE Ujien aropuTMoB cxatust JPEG, MP3.

CkopocTh mepenayd JaHHbIX. 3aBUCHMOCTb BpPEMEHM Mepenadyd oOT
uH(POPMAIIMOHHOTO 00BhEMA TAHHBIX M XapaKTEPUCTUK KaHama CBs3H. [[puduHsI
BO3HMKHOBEHHS OMMOOK TMpu mepedade JaHHbIX. Kopawl, MO3BOJSIONHE
OoOHapy)XUBaTh W WUCIPABJSITh OIMMOKH, BO3HHMKAIOIIME TP Tepenaye JTaHHBIX.
Paccrosaune Xommunra. Koguposanue ¢ moBropeHuem 6utoB. Koasr XoMmuHTa.

Cuctembl. KOMIIOHEHTBI CHCTEMBI W WX B3auMojielcTBUE. CHCTEeMHbIN
adexrt. YnpasneHue Kkak ”HPOPMaMOHHBIH nporiecc. OO6parHasi CBA3b.

Mopemn u moaenupoBanue. Lens MoaenupoBanus. COOTBETCTBUE MOJEIU
MOJIETMPYEMOMY OOBEKTY WM MPOILIECCY, UEIU MOieaupoBanus. Gopmanuzaius
MPUKIIQAHBIX 33]1a4.

[IpeacraBnenne pe3ynbTaTOB MOJCIMPOBAHUS B BHUAEC, YIAOOHOM JIJis
BOCTIPUATHUS YelI0BeKOM. [ paduueckoe npeacTaBiieHue TaHHbBIX (CXeMbl, TaOJIUIIBI,
rpadukn).

['padsi. OcHoBHBIE OHATUS. Buasl rpadoB. Onucanue rpadoB ¢ TOMOIIBIO
MAaTpHI] CMEKHOCTH, BECOBBIX MAaTpHll, CHOUCKOB CMEKHOCTU. Pemenue
AMMOPUTMUYECKUX 3a7a4, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
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ONTUMAJBHOTO MyTH MEXKIYy BeplIMHAMU Tpada, ompenencHue KoJuuecTBa
Pa3IMYHBIX MyTEH MEXAY BEpIIMHAMHU OPUEHTUPOBAHHOTO ALMKIMYECKOT O rpada).

HepeBbsi. bunapnoe nepeBo. [lepeBps nmoucka. CriocoObl 00xo1a epena.
[IpencraBnenue apupmMeTHyeCKUX BhIpAKEHUI B BUAE epeBa. JJUCKpETHbIE UTPbI
JIBYX UTPOKOB ¢ oJiHoM nHpopmarueit. [loctpoenue nepesa nepedopa BApUaHTOB,
OTHMCaHUE CTPATEruu UTPhl B TAOJIMUHOM opMe. BBIUTpHIIIHbIE U TPOUTPHIIIHBIE
MO3ULMHU. BEIMTPBIIIHBIE CTPATErUH.

CpencTBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBHCHI MAIIMHHOTO MEPEBOJIA U
pacno3HaBaHus ycTHOU peun. KoruutuBHbie cepBUCHL. MIeHTUDUKAIUS U TTOUCK
W300p@KEHHUI,  pacmo3HaBaHWE  JIMII. CamooOyuarommecsi ~ CHCTEMBL.
N cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. lcrnosp3oBaHne MeTon0B
HCKYCCTBEHHOT'O MHTEIUIEKTAa B O0Oydaronmx cuctemax. Mcmnosb3oBanne MeTo0B
MCKYCCTBEHHOT'O MHTEIUIEKTa B poOoToTexHuke. Murepuer Bemieid. [lepcriekTuBbl
Pa3BHUTHS KOMIIbIOTEPHBIX HHTEINIEKTYalIbHBIX crucTeM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHUPOBAHUE

dopmanuzanus NoOHATHA aAroprutMa. Mammua TreropHUHra Kak yHuBepcallbHas
MoAenb BerunuciaeHuu. Tesuc Uépua—Twropunra.

OmeHka CJOXHOCTH BbIYuciieHu. Bpemsi paboTel m 00BEM HCITOB3yeMOM
namMsATH, HX 3aBUCHUMOCTh OT pa3Mepa HCXOJHbIX JAaHHbIX. OleHka
ACUMITOTHYECKON CJIO)KHOCTH QITOPUTMOB. AJNTOPHUTMBI  MOJUHOMHUAILHON
cioxHocTu. [TlepedopHbie anroput™sl. [IpuMepbl pa3InuHbIX AT OPUTMOB PELLECHHS
OJIHOM 3a/1a4M, KOTOPBIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[lonck MmpoCTHIX YMCENl B 3aJaHHOM JMANa30HE C MOMOIIBIO AITOPUTMA
«pettero DparocheHar.

MHoropa3psiiHbI€e Lesble Ynucia, 3a1a4u JIMHHOM apru(METHKH.

CrnoBapu (acCOlMaTUBHBIE MACCHBBI, OTOOpaKEHHs). XOII-TaOJHIIBI.
[TocTtpoenue andaBUTHO-4aCTOTHOTO CIOBAPS AJIs 38/IaHHOTO TEKCTA.

Crexku. AHanM3 MNPaBWIBHOCTH CKOOOYHOrO BbIpaKeHHs. Beluncnenue
apuPMETUIECKOTO BEIPAKEHHUS, 3aITUCAHHOTO B MOCT(PUKCHOH hopMme.

Ouepenu. cnionp3oBaHue 0uepein 115l BPEMEHHOTO XPaHEHUS! TaHHBIX.

Anroputmbl Ha Tpadax. IlocTpoeHrne MHHHMaIbHOTO OCTOBHOTO JAEpeBa
B3BEIICHHOTO CBA3HOTO HEOpUEHTHpOBaHHOTO rpada. KommdecTBo pa3imnyHbIX
nyTell MEeXy BEpUIMHAMU OPUEHTHUPOBAHHOTO AlIMKJINYECKOT0 rpada. AIroputm
JIelKCTpHI.

[epeBbs. Peannsanus nepesa ¢ NOMONIBIO CCBUIOYHBIX CTPYKTYp. /IBonuHbIE
(bunapubie) aepeBbs. [locTpoeHuwe aepeBa sl 33JaHHOTO apUPMETHYECKOIO
BbIpakeHHs. PekypcuBHbIe anmropuTMbl 00xo/1a nepeBa. Mcnonb30BaHue cTeka U
ouepenu it 00xo/1a gepena.
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Jlunamuueckoe MpOrpaMMHUpPOBAHME Kak METOJ| peIIeHUs 3alad ¢
COXpaHEHUEM MPOMEXKYTOUHBIX PE3YyJbTaTOB. 3a/layu, pellaeMble C MOMOIIBIO
JUHAMUYECKOTO0 MPOTrPaMMHUPOBAHMSI: BBIYUCJICHUE PEKYPCUBHBIX (PYHKIIUH,
N0ACYET KOJIMYECTBA BAPUAHTOB, 33/1a41 ONTUMU3AIUH.

[lonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM MTPOTpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIH3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO MOIXO/A.
Wukancynsuus, Hacaeq0BaHue, MOJTUMOpP Pu3M.

Cpenpl ObicTpOil pazpaboTku mnporpamm. [IpoexktupoBanue uHTepdeiica
noJsib3oBarens. Mcrnonp30BaHre TOTOBBIX YITPABIISIEMBIX 3JIEMEHTOB JJIsI [IOCTP OCHUS
uHTep etica.

O630p  s3bIKOB  mporpammupoBanus. [loHsTHe o0  mapagurmax
IpOTPaMMUPOBAHHUS.

NudopmanmoHHbIe TEXHOJIOTHH

OTanbl  KOMIBIOTEPHO-MATEMATUYECKOTO MOJEIUPOBAHUSA: TOCTAaHOBKA
3aaud, pa3paboTka MOJENM, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIN3 PE3YIbTATOB MOJACIUPOBAHUS.

Juckpernzanusi 0Opu MaTeMaTUYECKOM MOJIETUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue ABMKEHHs. MoennpoBaHue OMOJOTUY €CKUX CUCTEM.
Maremartnueckue MOAEIA B 3KOHOMHKE. BBIUMCIMTENbHBIE 3KCIEPUMEHTHI C
MO/IETISIMHU.

O6paboTka pe3ynbTaTOB SKCIEPUMEHTa. MeTo HaWMEHBIIMX KBaJIpaToB.
OrneHKa YHCJIOBBIX TMapamMeTpoOB MOJCITUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccTanoBneHre 3aBUCUMOCTEN 10 PE3yIbTaTaM dKCIEPUMEHTA.

Beposatnoctaeie Momemu. Meroasl  Monte-Kapmo.  Mmurtanmonnoe
MoaenrpoBanue. CUCTEMBI MaCCOBOTO O0CITYKUBAHMS.

Tabmuunbie (pensMOHHBIE) 0a3bl JaHHBIX. [a0nWia — MpeAcTaBICHUE
cBeneHnii 00 omHoTUIHBIX 00BbekTax. [lone, 3anucek. Kimou Ttabimmnel. Pabota ¢
roTOBOM 0a30W naHHBIX. 3amojiHeHWe Oa3bl JaHHbIX. [lonck, copTUpoBKa U
¢bubTpanys 1aHHBIX. 3ampochl HA BHIOOPKY JaHHBIX. 3alpOCHI C MapaMeTpamMu.
Beraucnsiemsle OJIA B 3apOoCax.

MuoroTtabmuaHbie 60a3bl JaHHBIX. THUIIBI CBA3EH MEX Ty Ta0auimamMu. Buemmuit
kiro4. LlenocTHOCTh 6a3bl TaHHBIX. 3aMPOCH] K MHOTOTA0JIMYHBIM 0a3aM 1aHHBIX.

HNurtepuer-ipuinoxenus. [loHaTHE O CEpBEPHOU M KIIMEHTCKOW YaCTAX CanTa.
TexHonorus: «KIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeNOCTaTKU. OCHOBBI SI3bIKA
HTML wu kackanubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3Mmenienue BeO-caiiToB. Yciyra XoCTUHTa. 3arpy3ka (aiijoB Ha Cailr.
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BBon n300paskeHuil ¢ MCNOJIb30BAHUEM Pa3IMUHBIX HU(POBBIX YCTPOUCTB
(uudpoBbIX QoToanmaparoB ¥ MUKPOCKOIOB, BUAEOKAMEDP, CKAHEPOB U JIPYTUX
ycTpoiicTB). 'paduueckuii penakrop. Pazpemenne. Kagpuposanue. Mcrnipaienue
nepcrnekTuBbl. I'mctorpamma. Koppekuuss ypoBHEW, KOppEeKUHs LBETa.
OOecnBeynBaHUe IBETHBIX H300paxkeHuil. Perymms. Pabota ¢ obOmacTsamm.
OUIbTPHI.

Mmuorocnoitasie n3obpaxkenusi. TekcToBbie ciou. Macka crnosi. Kananbl.
Coxpanenue BblJIeTICHHON 00macTh. [loAroToBKa WinmrocTpamii 11 BeO -CalTOB.
AHUMUPOBaHHbIE U300pAKEHHUS.

Bekropnas rpaduka. IlpumutuBbl. W3meHeHue mopsika 3SJIEMEHTOB.
BeipaBauBanue, pacnpenenenue. ['pynnupoBka. Kpusbeie. @opMarbl BEKTOPHBIX
pucyHnkoB. Mcnonp3oBaHre KOHTYpOB. BekTopu3alius pacTpOBbIX H300paKeHUH.

[IpuHUKMITBI TOCTPOEHUA U PENAKTUPOBAHUS TPEXMEPHBIX MoAenel. CeTouHble
Mojemd. Marepuaiibl. MojenupoBaHUE HWCTOYHMKOB oOcBelleHus. Kamepsl
AnnutuBHbIE TeXHOJOTUH (3D-npunHTEpHI). [IoHATHE O BUPTYAIbHOM PEATTBHOCTH U
JOTIOJIHEHHO M pEAIbHOCTH.
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[UIAHAPYEMBIE  PE3VIJIbTATBI OCBOEHMA [IPOI'PAMMLBI 11O
MH®OPMATHKE (YT JIVBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE peE3yNIbTaThl  OTPAKAIOT TOTOBHOCTH H  CIIOCOOHOCTH
0oOydJaronmxcsi pPyKOBOJCTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIIMEH
JWYHOCTH, CHCTEMOH IICHHOCTHBIX OPWEHTAIMi, TIO3UTUBHBIX BHYTPEHHUX
yOXKIACHUH, COOTBETCTBYIONIMX TPATUIIMOHHBIM IEHHOCTSIM POCCHICKOIO
oO1ecTBa, pacMpeHUe )KU3HEHHOTO OIBITa U OTBITA JACSITEIBHOCTH B TIPOIIECCE
peamm3anuy  CpeAcTBaMH y4eOHOTO TpeaMeTa OCHOBHBIX  HalpaBlICHUN
BOCITUTATEIILHOM 1€ TEIILHOCTH.

B pesynbrare wu3ydeHwss WHPOPMATHKH Ha YPOBHE CPEIHEro OO0IIero
oOpa3oBaHus y obyuaromerocs Oyayr chopMUpPOBaHBI CIACAYIOMNE JTUIHOCTHBIC
pe3ybTaThI:

1) rpa:knaHCKOro BOCIIMTAHUS:

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SI3aHHOCTEH, yBaXKEHHE 3aKOHA
U TIPaBOIOPSIKA, COOIOIEHUE OCHOBOIIOJIATAIONMX HOPM HH(POPMAITMOHHOTO
npaBa ¥ ”HGOPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSITh HCOJIOTHH JKCTPEMHU3MA, HAIMOHAIN3MA,
KceHo(poOur, AUCKPUMUHAIMU 10 COUUAIbHBIM, PEIUTHO3HBIM, PacOBBIM,
HAIIMOHAJIHHBIM MTPU3HAKAM B BUPTYAITbHOM IIPOCTPAHCTBE;

2) IaTPUOTHYECKOT 0 BOCTIMTAHMS

IIEHHOCTHOE OTHOIICHNE K UICTOPUUECKOMY HACIIEAHIO, TOCTIKeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHIX, MOHUMAaHUE 3HAaYCHHSI HHPOPMATUKH KaK HAyKd
B )KM3HU COBPEMEHHOTO 00IIIECTBA;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIMTAHMS:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TOBECHHUS;

CITOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACh Ha MOPATLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
ceru MHTEpHET;

4) 3CTeTHYECKOIr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs OJCTETUKY HAYYHOTO W
TEXHUYIECKOT'O TBOPUECTBA,

CITIOCOOHOCTh BOCIIPUHUMATH Pa3IMYHbIE BUABI MCKYCCTBAa, B TOM YHCIC
OCHOBaHHOTO Ha UCITIOJIb30BaHUH MH()OPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3uvecKoOro BOCIUTAHUSA:
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chopMupoBaHHOCTH  3A0pPOBOTO M  Oe3omacHOTo oOpa3a  JKHU3HU,
OTBETCTBEHHOT'O OTHOIIICHUSI K CBOEMY 3/I0POBbBIO, B TOM YHCJIC 32 CUET COOIIOICHUS
TpeOOBaHMA OE30MAaCHOW JKCIUTyaTallud  CPEACTB HHPOPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH;

6) TPy10BOT0 BOCIIUTAHUSA:

FOTOBHOCTh K AKTMBHOW JESATEILHOCTU TEXHOJOTMYECKOW U COLMAIbHOU
HaIPaBJICHHOCTH, CTIOCOOHOCTh MHUITMUPOBATD, TUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHATD TaKyIO JeSTCIILHOCTD;,

uHTepec K cdepam mnpodeccuoHATbHOU AESITeIbHOCTH, CBSI3aHHBIM C
UH(POPMATHKOHN, TPOTpaMMHPOBAHHEM M HH(OPMAITMOHHBIMH TEXHOJIOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTMDKCHUSX HAyKH HH(POPMATUKA W HAYIHO-TEXHHYICCKOTO
nporpecca, yMEHHE COBEpIaTh OCO3HaHHBIM BBIOOP Oyaymield mnpodeccuud u
peaM30BBIBAaTh COOCTBEHHBIC )KU3HCHHBIC TUIAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO M CaMOOOpa30BaHWIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JI0TrHY€eCKOT0 BOCIIMTAHUSI:

OCO3HaHME TI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U TMyTell Hx
pelieHus, B TOM 4YHCJIEe C Yy4E€TOM BO3MOXKHOCTEM HWH(POPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(hopMHUPOBAHHOCTP MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHSI HAyKH, IOCTIDKEHUSIM HAydyHO-TEXHHYECKOTO Mporpecca H
0OIIIECTBEHHOH MPaKTUKH, 32 CUET TOHUMAHUS POJIH HH(OOPMAITMOHHBIX PECYPCOB,
UHGOPMAITMOHHBIX MPOIECCOB U WH(MOPMAIMOHHBIX TEXHOJOTHH B YCIOBUSX
1dpoBoi TpaHc HopMauy MHOTHX Cep KU3HU COBPEMEHHOTO 00IIECTBA;

OCO3HAHME IIEHHOCTH HAYYHOUH AESITEIhbHOCTH, TOTOBHOCThH OCYIIECTBIISATH
MIPOEKTHYIO M KCCJIEIOBATENbCKYIO ACSITEIbHOCTh MHANBUYaIbHO U B TPYIIIIC.

B mporiecce 1oCTHXEeHNs TMYHOCTHBIX PE3YIbTaTOB OCBOCHHMS P OTPAMMBI T10
uHPOPMATHKE Y OOYyJarOIMXCs COBEPIICHCTBYETCS SMOIIMOHATIBHBIM WHTEIUICKT,
Ipeanoarariumi chopMUpOBaHHOCTD:

CaMOPEryJIMpPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEICHHE, CIOCOOHOCTh aJaNTUPOBATHCI K
OYMOIMOHATILHBIM U3MEHEHUSM U TIPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIFOYAIOIICH CTpEMJICHHE K JOCTI)KCHHUIO 1T U
yCTeXy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHUE JEHCTBOBATh, MUCXOMAS U3 CBOMX
BO3MOYKHOCTEH;
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OMIIATHUH, BKJ'II'O‘-IaIOI_Hef/'I CHOCO6HOCTB IMOHUMATh OMOIHMOHAJIbHOC COCTOSHHC
APYrux, yduTbiBaTb C€ro IIpH OCYHCCTBJICHHUHW KOMMYHHKAIIHUH, CHOCO6H0 CTh K
COYYBCTBHUIO U COTICPCIKUBAHUIO,

COLMAJIbHBIX HABBIKOB, BKJIIFOUAOIIIUX CHOCO6HOCTB BBICTPpAUBATb OTHOIICHUA

C IPYTUMH JIFOAbMH, 3800 TUTHCS, MPOSBIISITH UHTEPEC U pa3peliaTb KOHPIUKTHI.
METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare wuzydeHwss WHPOPMATHKH Ha YPOBHE CPEIHEro oO0IIero
oOpazoBanusi y oOyuaromerocss OyayT cQOpMHUpPOBaHbI MeETanpeaMETHbIE
pe3yNbTaThl, OTPAKEHHBIC B YHUBEPCATBHBIX YUEOHBIX IEHCTBHUSIX, & UMEHHO —
NO3HABATEIbHBIC YHHUBEPCAIbHBIE YYEeOHBIC JICHCTBUS, KOMMYHHKATHBHBIC
YHUBEPCAIbHbIE y4eOHbIC JCUCTBHS, PETrYyJSITUBHBIC YHUBEpCAIbHBIC ydeOHbBIC
JEHUCTBYSI, COBMECTHAS JSSITEIBHOCTD.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

1) 6a3oBbIe JJOTHYECKHE 1€ UCTBUS:

CaMOCTOSITENbHO  (OPMYIMPOBaTh U aKTyaJIM3UpPOBATH  MPOOJIEMY,
paccMaTrpuBarh €€ BCECTOPOHHE;

YCTaHABJIMBaTh CYLIECTBEHHbIA MPU3HAK WJIM OCHOBAHUS AJIi CpPaBHEHMS,
KJ1accu(puKauu U 0000IICHHUS;

ONpeNesITh LEIH JEATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHHUS;

BBISIBJIAT 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3zpabathiBaTh IUIaH pEUICHUs NpoOJIeMbl C YYETOM aHaIM3a HMMEIOLIUXCS
MaTepUaibHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B €S TEIILHOCTb, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKH TOCJIEACTBUM 1€ TEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH pa0OTY B YCIOBUSX PEaTbHOTO, BUPTYaAJIHHOTO
¥ KOMOWHHPOBAHHOT'O B3aUMO/IEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEILICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HCCJIeI0BATEIbCKIE 1€HCTBUS:

BJIaJIETh HaBBIKAMU Y4E€OHO-UCCIIE0BATENHCKON U POEKTHOW eI TEIHbHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOJjeM, CIOCOOHOCThIO W  TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TOMCKY METOJ0B PEIICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJI0B MO3HAHMUS;

OCYILIECTBIIATh PA3IUUHbIC BUABI JACSITEILHOCTH MO TMOJYyYEHUIO HOBOIO
3HaHUSA, €r0 WHTEpIpEeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHHIO B Pa3IMYHbIX
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y4e€OHBIX CHUTyallUsiX, B TOM YHUCJE NpPU CO3JaHUM Y4EOHBIX U COLMATIbHBIX
MPOEKTOB;

(dbopMupOBaTh HAYYHBIN TUI MBIIUICHUS, BIaJIETh HAYYHON TEPMUHOJIOTHEMN,
KJTFOUEBBIMU MMOHSTUSIMU I METOJIaMU;

CTaBUTh W (HOPMYyIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0O0pazoBaTeIbHON
NEeSTeTHHOCTH U YKHU3HEHHBIX CUTYAIHSIX;

BBISIBJIAATh TPUYMHHO-CJIEICTBCHHBIE CBSI3M M aKTyaJU3UpPOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOIUTh apTYMEHTHI JIJIsI I0Ka3aTelIbCTBA CBOMX
YTBEP KIEHUI, 3a/1aBaTh apaMETPhl U KPUTEPUU PEIICHUS;

aHATIM3UPOBATh TOJYYEHHBIE B XOJ€ pCEIICHUS 3aJa4yd Pe3yibTaThl,
KPUTUYECKU OLIEHUBATh UX JI0CTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCJIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBAThH MPUOOPETEHHBIH OTIBIT,

OCYILECTBIIATh LEICHANPABIECHHBIM MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
NeNCTBUA B MPO(PECCUOHAIBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAHWUS B IO3HABATEIbHYIO M MPAKTHUECKYIO 00JacTH
KU3ZHENEATEIbHOCTH,

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC WJICH, TPEJIararh OPUTHHAIBHBIC TIOJIXOJBI U PEIICHMSI,
CTaBUTh MPOOJIEMBI U 33/1a41, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHU .

3) pa6oTa c unopmanuei:

BJIAJIETh HAaBBIKAMU MOJy4YeHHs] HHGOPMAIH U3 UCTOYHUKOB PA3HbBIX THIIOB,
CaMOCTOSITEIbHO  OCYIIECTBIATh  IOWCK, aHaIN3, CUCTEMaTH3alio |
MHTEPIIPETAINIO HHOOPMAITUHN PA3TUIHBIX BUAOB U (HOPM IPEICTABICHHUS;

co3laBaTh TEKCTHI B pa3IMYHBIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHbpOpMAIlM W  1ENEBOM  ayJUTOPUHU, BBIOWpas ONTUMAIbHYIO (opmy
NpeCTaBICHUS U BU3yaIH3aliH1;

OLICHUBAaTh JOCTOBEPHOCTh, JETUTUMHOCTh MH(POpPMALIUU, €€ COOTBETCTBUE
PaBOBBIM U MOPAILHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh CpEACTBA HMH(POPMAIIMOHHBIX Y  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3aIIMOHHBIX
3a/1a4 ¢ coOIII0IeHNEM TpeOOBaHUI APTOHOMUKHU, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, IPaBOBbIX U ITUYECKUX HOPM, HOPM HH(OPMAIMOHHOM
0e30IMacHOCTH;

BJIaJeTh  HaBbIKAMM  pAacloO3HAaBaHUS WM 3aUMThl  HUHGOpPMAIUH,
MH(GOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMmMmyHMKaTHBHBIE YHHBEPCaJbHbIE y4eOHbIe e iCTBUSA
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1) oOmenmne:

OCYIIECTBIISTH KOMMYHHKAIIMH BO BCEX cepax KU3HU;

pacmo3HaBaTh HEBepOAIbHBIC CPEACTBA OOIICHWS, TOHUMAaTh 3HAYCHUC
COITMAILHBIX 3HAKOB, PAacTO3HaBATh MPEANOCHIIKA KOH(JIMKTHBIX CHUTYyaIlluid U
CMSITYaTh KOH(PIUKTHI;

BIIQJICTh  Pa3JMYHBIMU  CIOCOOaMHU  OOIIEHWUS W B3aUMOJICHCTBUA,
apTyMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMSTYaTh KOH(PJIMKTHBIC CUTYaITUH;

Pa3BEPHYTO U JIOTUYHO HM3J1araTh CBOKO TOYKY 3PEHUSI C HCIMOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eATeJIbHOCTD:

MOHMMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHON U MHAUBUIYAILHON
padoThI;

BBIOUPATH TEMATUKY W METOJbl COBMECTHBIX JIEUCTBUU C y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEH KaXKI0T0 YJICHA KOJUICKTHBA,

MPUHUMATh 1IEIM  COBMECTHOM JIEATENLHOCTH, OPraHU30BbBIBATH U
KOOPJIMHUPOBATh JIEUCTBUA MO WX JOCTHKEHHUIO: COCTAaBJSATh IUIaH JCHCTBHIA,
pacnpenensiTh poJid ¢ Y4ETOM MHEHMM YYaCTHUKOB, OOCYXIaTh PE3YJbTaThl
COBMECTHOM pabOThI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIJIa M KAXKJIOTO yUaCTHUKA KOMaH/IbI B OOTIIHiA
pe3yJIbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTh HOBBIE TMPOEKThI, OLIEHWBATh HAEH C TO3UIMA HOBU3HBI,
OPUTHMHAILHOCTH, TPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaIUSIX, IPOSIBJIATh TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUITUATUBHBIM.

PeryasTuBHbIe yHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA

1) camoopranm3zanms:

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESATEIbHOCTD, BBISBIISTH
po0OJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4U B 00Pa30BaTEIILHON
JEeATEIIbHOCTH U )KU3HEHHBIX CUTYallUsIX;

CaMOCTOSITEIbHO COCTABJISATh IJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BOSMOKHOCTEH U MPEIMOYTCHUIH;

JlaBaTh OIIEHKY HOBBIM CUTYalIUSIM;

pacIIMpATh paMK{ Y4€OHOTO IIPEeIMETa Ha OCHOBE IMYHBIX MPEATIOYTCHUI;

Jie7aTh 0CO3HAHHBIN BRIOOD, apTYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pELIEHHE;
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OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKOW SPYIHULIUUA B
pa3HBIX 00JIACTAX 3HAHWM, MOCTOSIHHO TMOBBIIATH CBOM 0Opa3zoBaTelbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTYallUsiM, BHOCHUTb KOPPEKTHUBBI B AEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh  HABbIKAaMU  TO3HABATEIbHOM  peduiekcM  Kak  OCO3HaHMs
COBEpIIAEMBIX JCHCTBHU M MBICIUTEIbHBIX IPOLECCOB, UX PpE3YJIbTATOB U
OCHOBaHUH, UCIOJIb30BaTh MPUEMBI peQUIEKCHH JJI OLIEHKHA CUTyallud, BbIOOpa
BEPHOT0 PELICHHUS;

OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATH PELIEHHMSI IO UX CHHKEHHUIO;

NpUHUMAaTh MOTHUBBI M apTyMEHTBl JPYTHX MPU aHaIu3€ pPE3yJIbTaToB
NEATEIbHOCTH.

3) npuHATHS ce0s M APYruXx:

NpUHUMATh ce0s1, MIOHUMAasi CBOM HEIOCTATKHU U TOCTOMHCTBA;

IPUHUMAaTh MOTHBBI M apTyMEHTBl JpPYIMX [pPH aHAIM3€ PE3YJIHTAaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTHUX HA OIIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3UIIMHU APYTOro YET0BEKa.

HPEIMETHBIE PE3YJIBTATbBI

B mpouecce uzyuyenust kypca nHpopMaTuky yriayoJ€HHOro ypoBHs ¢ 10
Kjacce 00y4aromuMucs OyayT T0CTUTHYTHI CIAETYIONINE TPEIMETHbIE Pe3YyIbTaThl:

BJIaJICHUE MPEICTABICHUSIMUA O POJM WMHPOPMALMU U CBSA3AHHBIX C HEH
NpPOLIECCOB B MPHUPOJE, TEXHUKE U OOIECTBE, MOHATHAMH «UH(POPMALUD,
«MH(POPMAIMOHHBIH TPOIIECCH, KCUCTEMA», K KOMIIOHEHTHI CUCTEMBI, « CUCTEMHbII
apdex», «uHpOopMALMOHHAS CUCTEMA», «CHCTEMA YIIPABICHUS;

BJIaJICHHME METOJaMu Moucka uHpopmauuu B ceTu VIHTepHeT, ymeHue
KPUTHYECKH OLIEHUBATH MH(OPMAIIHIO, TOTy4EeHHYIO U3 ceTH MHTepHer;

YMEHUE XapakTepu3oBaTb OOJBIIME JaHHBIC, TPUBOIUTH IPUMEPHI
UCTOYHUKOB WX TIOJYyYEHHS M HalpaBjieHUS MHCMOJb30BAaHUS, YMEHHE
KJIacCU(PUIMPOBAaTh OCHOBHBIC 3a/ladyd aHAIM3a JaHHBIX (IIPOTHO3HPOBAHMUE,
KJ1accudukanus, KJIACTEPU3ALIUS, aHaJIN3 OTKJIOHEHHUI), IMOHUMATh
MOCJIEIOBATENbHOCTD PEUICHUS 3a/1a4 aHAIM3a JIAHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OUMCTKA M OIICHKa KadyecTBa JIaHHBIX, BBIOOpP W/WIM TIOCTPOEHHE MOJEIH,
npeoOpa3zoBaHUe JaHHBIX, BU3YAIN3allUs IaHHBIX, UHTEPIPETAINS PE3yIbTaTOB;
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NOHMMAaHUE OCHOBHBIX MPUHIMIIOB YCTPOWCTBA M (PYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX ¥ MOOUJIHHBIX KOMIIBIOTEPOB, TCHICHIIMNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBBIKAMU PaOOThl C OMNEPAIMOHHBIMU CHUCTEMAaMH, OCHOBHBIMU
BUJIaMU MPOTrPaMMHOTO 0OecTieueHus JJIsl pellieHHsl y4eOHBIX 3a71a4 110 BEIOpaHHOM
CrieUATU3alllu;

HAJIMYUE MPECTABICHUA O KOMITBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 6a30BBIX NPHUHIIUIIAX OPTaHU3AIMH U (YHKIIMOHUPOBAHUS KOMITLIOTEPHBIX
cereil, 00 OOIMX MpUHLHUIAX Pa3pabOTKU W (QYHKIMOHUPOBAHUS HHTEPHET-
ITPUJIOKEHNN;

MOHUMaHHE Yrpo3 nHHOpMaMoOHHON 6€30MacHOCTH, UCTIOJIL30BAHUE METOJIOB
U CPEICTB MPOTHBOJACHCTBUS 3TUM yIpo3aM, COOIFOICHHWE Mep 0e30TacHOCTH,
NPEIOTBPALIAIOIIMX HE3aKOHHOE PaclpOCTPaHEHHE TMEPCOHAIBHBIX JaHHBIX,
coOmoieHne TpeOOBaHUN TEXHUKH 0€30MacHOCTM W TUTHEHBI NMpU paboTe ¢
KOMITBIOTEpAMU M JPYTUMHU KOMITIOHEHTaMH IIU(PPOBOrO OKPYKEHUS, TOHUMaHHE
MIPaBOBBIX OCHOB HCTIOIb30BaHUS KOMITBIOTEP HBIX MPOTPaMM, 6a3 JaHHBIX U PaOOTHI
B cetu UHTEpHET;

NOHMMAHUE OCHOBHBIX NPHHLMIOB JUCKPETH3ALMU PA3JMYHbIX BHJIOB
uHbOpMAIIMK, YMEHUE OMNpeneniaTbh HHPOPMAIMOHHBIA O0BEM TEKCTOBBIX,
rpauyeckux U 3BYKOBBIX JAaHHBIX MPH 3aJaHHBIX Mapamerpax IUCKpETU3aluu,
YMEHUE OIpPEAesITh CPEHIO CKOPOCTh MEPEIaYH IaHHBIX, OLIEHUBATh H3MEHEHUE
BpEMEHU Iepefayd NpU U3MEHEHMH HHMOPMAIMOHHOTO 00bEMa MaHHBIX WU
XapaKTepUCTHUK KaHala CBS3H;

YMEHHUE HCIIOJIb30BaTh IIPU PEIICHUH 33/1a4 CBOMCTBA MO3UIIMOHHOM 3aIIUCH
YuCell, AMTOPUTMA OCTPOESHHUS 3aIUCH YUCIIa B TO3ULMOHHON CUCTEME CUUCIICHUS
C 3a/1aHHBIM OCHOBAHHMEM M ITOCTPOEHMS YUCJA M0 CTPOKE, COJEPIKAILEH 3aInCh
ATOT'0 YUCJIA B MO3UILIMOHHOM CHCTEME CUUCIICHUS C 33JaHHBIM OCHOBAHNEM, YMEHHUE
BBITIOJIHATH apu(METUYECKUE OTIEPALIUH B MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATh MPE0OpPa30BaHUS JIOTUYECKUX BBIPAKEHUN, HCTIONIb3YS
3aKOHBI anreOpbl JIOTUKHA, YMEHHE CTPOUTH JIOTMYECKOE BBIPAKEHHE B
TU3bIOHKTUBHON U KOHBIOHKTUBHON HOPMAaIbHBIX (popMax 1o 3agaHHOMN Tabiuie
UCTUHHOCTH, UCCIIEI0BaTh 00JacTh MCTHHHOCTU BBICKA3BIBAHUSA, COIEPKAILEro
nepeMEeHHbIE, PEelIaTh HECIOKHBIE JIOTHUECKHUE YPABHEHUSI U CUCTEMbI YPaBHEHUIA,

NOHMMaHUE 0a30BbIX aNrOPUTMOB OO0PaOOTKM YMCIOBOM U TEKCTOBOM
UH(pOpMaIUK (3aMUCh YUCEN B MO3UIIMOHHOMN CHCTEME CUMCIICHHUS, HAXOXKICHHUE
BCEX MPOCTHIX YUCEII B 33JIaHHOM JlHana3zoHe, 00paboTka MHOT OPa3psIHBIX IIETIIX
YHCell, aHAJIM3 CUMBOJIbHBIX CTPOK M JIPYTUX), AITOPUTMOB IMOUCKA U COPTUPOBKH,
YMEHHUE OIPEAENATh CJIOXKHOCTh M3Y4aeMbIX B Kypce Oa30BbIX alTOPUTMOB
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(cyMMHUpOBaHHE 3JIEMEHTOB MAacCHBa, COPTUPOBKA MaccuBa, IepeOOpHbIe
ANITOPUTMBI, IBOMYHBIN MOUCK) ¥ TIPUBOUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CI0XHOCTH JJIs1 PEIICHNUs OJJHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM SI3IKOM MPOTPAMMMPOBAHUSI BHICOKOTO YPOBHS
(Python, Java, C++, C#), npenctaBieHUs MK O ©0a30BBIX THMAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPaBISIOIIUE
KOHCTPYKIIMH, YMEHHE OCYHIECTBISITh aHAINW3 MPEMJIOKEHHOW MPOTrpPaMMBbL:
OTIPENIEATh PE3yIbTaThl padOThI MPOTPAMMBI MPHU 3aIAHHBIX UCXOHBIX JTAHHBIX,
OTpeNENsITh, MPU KAKUX HCXOJHBIX JTAHHBIX BO3MOXKHO IMOJIyY€HHE YyKa3aHHBIX
pe3yIbTaTOB, BBISBIATH JaHHBIE, KOTOPBIE MOTYT MPUBECTH K OIIMOKE B padboTe
IpOoTpaMmbl, GOPMYIUPOBATH MPEAJIOKEHHUS 10 YIIyUIIEHUIO TPOTPaAaMMHOTO K04,

YMEHHE CO3/1aBaThb CTPYKTYpPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTpPAIIMOHHbBIE MaTEPHUATIBI C UCTIOIH30BAaHMEM BO3MOXKHOCTEHM COBPEMEHHBIX
IPOTPAMMHBIX CPEJICTB U 00JIaYHBIX CEPBUCOB,;

YMEHHUE UCTIOJIb30BAaTh AIEKTPOHHBIE TaOJIMIIbI 1JIS aHAIN34, TIPEICTABICHUS U
00pa0bOTKU TaHHBIX (BKIIIOYAs BHIYMCIICHHE CYMMBI, CPEIHET0 apu(pMETHUECKOrO,
HauOOJBIIETO M HAMMEHBIIEr0 3HAYEHWH, pelleHHe YpaBHEHUM, BbIOOP
ONTUMAILHOTO  peIleHHusd, [oA0Op JUHUM  TpPEHJa, peleHue  3anad
IPOTHO3WPOBAHMUSA).

B mnponecce nzyuyenust kypca uHboOpMaTtuku yriayoJ€HHOro ypoBHS 6 11
Kjaacce 00y4arommmMucs OyayT JOCTUTHYThI CIETYIOIIIE TPEIMETHbIE Pe3YyIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJIbI, JOIMYyCKaIOIIMe OJHO3HAUYHOE
JEKOAMPOBaHUE COOOIIEHUN (MpepUKCHBIE KOJbI), UCIOJIb30BATh MPOCTEHIIE
KOJIbl, KOTOPBIE MTO3BOJIAIOT 0OHAPYKUBATh U UCIIPABIISATH OIIMOKY MpU Mepenade
JAHHBIX, CTPOUTH KOJ, 00ECMeYMBAIOIINI HAUMEHBIIYI0O BO3MOXHYIO CPEIHIO0
JUIMHY COOOIIEHUS] MPHU M3BECTHOM YacTOTE€ CHMBOJIOB, MOSICHSATH MPUHIIMIIBI
pabOThI MPOCTHIX AITOPUTMOB CHKATHUS TAHHBIX;

YMEHHUE pellaTh aTrOPUTMUYECKUE 3a/1a4H, CBSI3aHHBIE C aHAM30M rpadoB
(3amaym MOCTPOEHUS ONTUMATILHOTO IYTH MEXK 1y BepIlMHaMHu rpada, onpeeieHus
KOJIMYECTBA PA3JIMYHBIX TMyTed MeXKAy BEpIIMHAMU OPUEHTUPOBAHHOTO
alMKIIMYecKoro rpada), yMeHle UCTI0b30BaTh I€PEBbs IPU aHATIM3E U ITOCTPOECHUH
KOJIOB U JJIsl TIPEJCTaBICHUs apu(PMETHUECKUX BBIPAKEHHUM, IPU PELICHUU 3a]a4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UIPHI MO 3aIaHHOMY AJTOPUTMY,
pa3pabareiBaTh U 00OCHOBBIBATH BEIUTPHIIIHYIO CTPATET MO UT'PHI;

yMEHUE pa3padaTbiBaTh U PEAIM30BBIBATH B BUAEC MporpamMm 0a30Bbie
aNITOPUTMBI, YMEHHE HCIIOJIb30BaTh B MPOTPAMMaX JaHHBIC PA3IMYHBIX THIOB C
y4€TOM OTpaHMYCHUN HA JMana30H MX BO3MOJKHBIX 3HAUEHUH, MPUMEHSTH IMPU
pElIeHUN 33/1a4 CTPYKTYPbI JaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OUEPEIH, 1EPEBb),
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UCIIOJIb30BaTh 0a30Bble OMNEpallMd CO CTPYKTypaMu JaHHBIX, HNPUMEHATh
CTaHAapTHBIE U COOCTBEHHBIE TTOAIIPOrpaMMBbI 1151 00pabOTKH YUCTIOBBIX TaHHBIX U
CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTke mnporpamMm OUOIMOTEKH
MOJIIpOrpaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOKHOCTH HWHCTPYMEHTAIBLHBIX
CPEACTB Cpebl pa3pabOTKH, yMEHHE UCTI0JIb30BATh CPEICTBA OTIIAKUA IPOTPaMM B
cpeze NporpaMMHUpOBAHNUS, YMEHUE TOKYMEHTHUPOBATh IPOTPAMMBI;

yYMEHHE CO371aBaTh BEO-CTPaHMIIBI,

BJIaJICHE OCHOBHBIMU CBEICHUSMU O 0a3ax IaHHBIX, UX CTPYKTYpPE, CPE/ICTBaX
CO3/1aHUs U pabOThl C HUMH, YMEHHUE HUCIIOJIb30BaTh TAOIMUHbIE (PETSIIUOHHBIC)
0a3bl TaHHBIX (COCTABISAThH 3aMPOCH] B 0a3ax aHHBIX, BBHIMOJIHITH COPTUPOBKY U
MOUCK 3amuceid B 0a3e MaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3zy JaHHBIX) U
CIIPaBOYHBIE CUCTEMBI;

YMEHHE HCTOJb30BaTh KOMIIBIOTEPHO-MaTEMAaTUYECKUE MOICTH JIJIsl aHAIIM3a
00BEKTOB U TIPOIIECCOB: hOPMYIIMPOBATH IIE]TH MOICTUPOBAHNUS, BBITIOTHSITH aHAJIH3
pe3yIbTaToOB, MOJYYEHHBIX B XOJI€ MOJCITUPOBAHUS, OLIEHUBATH COOTBETCTBUEC
MOJIENIA MOJIETUPYEMOMY OOBEKTYy WM MPOLECCY, MPEICTABISATh PE3YJIbTATHI
MOJICIMPOBAHUS B HATJISITHOM BU/IE;

YMEHHE OpraHU30BBIBaTh JHMYHOE HMHPOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PAa3JMUHBIX CPENCTB LU(MPOBBIX TEXHOJOTUH, MOHUMAaHUE
BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IUGPOBBIX
00pa3oBaTebHBIX CEPBUCOB;

MOHUMAaHNE OCHOBHBIX MIPUHIIUIIOB PA0OTHI, BOZMOYXHOCTEH M OTPaHWYEHUSI
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOT'O MHTEIJICKTa B PA3UYHBIX 00JIACTSX,
HAIMYUE TIPEACTABIEHUH O Kpyre pemaeMblX 3a]ad MAaIlMHHOTO OO0y4YeHHs
(pacmo3HaBaHus, KJacCU(UKAIUKA U TPOTHO3UPOBAHUS ) HATMIHE TPEICTABICHHI
00  HWCTOJIL30BaHWW  HMH(DOPMAIMOHHBIX  TEXHOJIOTHH B Pa3IUIHBIX
npodeccHoHaTbHBIX Chepax.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo 4yacos DJIeKTPOHHBbIE
HanmeHoBaHue pa3iesioB U TeM (uudpoBbIe)
Ne ni/m KonTpoabHbI IIpakTH4ecku
NpOrpaMMbl Bcero 6 : o0pa3oBaTeJibHbIEe
e padoThbl e padoTbl pecypesI
Paznea 1. iu¢p posast rpaMoTHOCTH
L1 KomribtoTep - yHuBEpCaIbHOE YCTPOICTBO 3
' 00pabOTKK JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KommbtoTepHble cetn
1.4 HudopmannonHast 6€301MacHOCTh 6 2
Hroro mo pazneny 15
Pa3zne 2. TeopeTuueckue 0CHOBbI HH() OPMATHKH
[IpencraBiienne nHGopManuu B
2.1 pet Qopa 12 2
KOMITBIOTEPE
2.2 OCHOBBI QJITEOPBI JTIOTUKA 12 1
2.3 Kommerorepuas apudmernka 7 1
Utoro no pazneny 31
Pa3neu 3. AropurmMbl ¥ NIPOrpaMMHUPOBaHNE
3.1 BBenenue B nporpaMMupoBaHue 16 1
3.2 BerioMorarenbHbie aaropuTMBI 8 2

3.3 YucneHHble METOIEI 5 3
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34 Anroput™Mbl 00pabOTKH CHMBOJIBHBIX 5 1
' JTAHHBIX
3.5 AnropuT™bl 00pabOTKH MacCHBOB 10 3.5
44

Htoro mo pazneny

Pa3nea 4. Und opmanmoHHble TeXHOJIOTHHA

4.1 O06paboTka TEKCTOBBIX JIOKyMEHTOB 2.5

4.2 AHann3 JaHHBIX 2,5

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO 102 0 215
[TPOI'PAMME ’
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11 KUIACC

HanMeHoBaHMe pa3ieJioB U TeM
Ne m/mn
NMporpaMmbl

Pasznea 1. TeopeTnyeckue 0CHOBBI HH() OPMATHKH

HNudopmanust 1 uHGOPMALMOHHBIE
IPOIIECCHI

1.1

1.2 MopenupoBanue
Hroro no pazneny

Pa3znen 2. AnropuT™Mbl M NPpOrpaMMHpPOBaHHE
2.1 DJIEMEHTBI TEOPUH AITOPUTMOB
22 ANTOPUTMBI U CTPYKTYPbl JaHHBIX

)3 OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO

MIpOrpaMMHUPOBAHUSI
Hroro no pazneny

Paznen 3. Und opMmanmoHHbIe TeXHOJIOTHH

KommnerorepHo-MareMaTnyeckoe

31 MOJICTTHPOBAHHE

3.2 ba3b1 nanHbIX

3.3 Be6-caiiTel

34 KomnbrorepHas rpaduka

3.5 3D-monenupoBaHue

e-mail: soch36@eduekb.ru

KoanyecTBo yacoB

Bcero

15

27

15

48

12
12

KoHTpoabHbI
e padoThbI

IIpakTH4yecku
e padoThbI

2,5

O R N

DJIEeKTPOHHBbIE
(und poBbie)
o0pa3oBareJ/ibHbIE

pecypebl
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Htoro no pazneny 39

OBIIEE KOJIMYECTBO YACOB IIO

102 0 34
[NIPOTPAMME
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INIOYPOYHOE INTAHUPOBAHMUE
10 KUJIACC

Ne

w/n Tema ypoka

TpeboBaHUs TEXHUKUA OE30MTACHOCTH U
TUTHEHBI IPU paboTe C KOMITBIOTEPAMHU H
JPYI'UMHU KOMITOHEHTaMH I (PPOBOTO
OKPYKCHUS

[TpuHIUTIEI paOOTH KOMITBIOTEPOB U
KOMITHIOTEPHBIX CHUCTEM

OOMeH TaHHBIMU C TOMOIIBIO TIIMH.
KoHTpomniepsl BHEIHUX YCTPOUCTB
[MporpamMHOe oOecrieueHue
KOMITHIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOMJIBHBIX YCTPOMCTB

CucreMHOE TPOrpaMMHOE 00ECIICUCHHE.
OrnepanmnoHHbBIE CUCTEMBI
3akoHomaTenscTBO Poccuiickon
denepamnyu B 001aCTH MTPOTPAMMHOTO
00ecCIICUeHMS U JaHHBIX

[TpUHITUTIBI TOCTPOCHUS U alllTapaTHbIS
KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CeteBbie TPOTOKOJIBI

KoaudecTBo 4acoB

Bcero

KoHTpobHbI
e paboThI

IIpakTnuecku
e pabdoTbI

Jara
U3y4eHH
s

DJIeKTPOHHBbIE
und poBbie
o0pa3oBaTeJibHbI
e pecypcsbl
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Cetp UnTEpHET

Paznenenne IP-cetu Ha mojzceTH ¢
ITOMOIIBI0O MACOK MOJICETEN

HNudopmarnonnas 6€301MacHOCTb

BpenonocHbie mporpaMmmHoe obecriedeHmne
1 METObI OOPBOBI C HUM

[Ipakruueckass paboTa o reme
"AHTUBHPYCHbIE TPOTPAMMBI"

Opranu3anus JIMYHOTO apXuBa
uH@opmaiuu. PesepBHoe KonupoBaHHUe.
IlaponpHas 3anmTa apxuBa
[[udpoBanmre TaHHBIX

[IpakTtuyeckas pabota mo Teme
"IudpoBanne naHHBIX"

Wudopmarniusi, 1aHHBIC U 3HAHUSL.
WubopmaninoHHbIE TPOLIECCH B IPUPO/IE,
TEXHUKE ¥ OOIIECTBE

HenpepbiBHBIE U TUCKPETHBIC BETUYMHBI U
curHaibl. HeoOX0IMMOCTh AUCKpEeTU3auu
nHpOpMAIUH, TpeAHA3HAYCHHON JITIS
XpaHEHMUsI, Tepeaayu u o0padoTKU B
UQPPOBBIX cHCTEMaX

JIBonuHOe KoAupoBaHue. PaBHOMEpHBIE U
HEpaBHOMEPHBIE KOJIbl. JleKkoupoBaHue
COOOIICHH, 3aITMCAaHHBIX C TIOMOIIHIO
HEepPaBHOMEPHBIX KOJIOB

e-mail: soch36@eduekb.ru
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23

24

25

26

27

Ycnosue @ano. [loctpoenne 01HO3HAYHO

JIEKOIUPYEMBIX KOJIOB C TIOMOIIBIO JIEpPEBa.

I'pad An. A. MapkoBa

EmuHuIel n3MEpeHus KOJIMYecTBa
uHpopMmaruu. AnQaBUTHBINA MTOAXOA K
OIICHKE KOJIMYeCTBA MH(pOpMAIUU

CucTeMbl CUYHCIICHUS

IlepeBo yncen U3 OTHOM CUCTEMBI
CUHCJICHMS B IPYTYIO

JIBonuHas1, BOCbMepUYHas U
IECTHA/ALaTepUYHAasi CUCTEMBI CUHCIICHHUS,
CBSI3b M@Ky HUMHU

Konnposanue tekcroB. PactpoBoe
KoJIMpoBaHue n300paxxeHui. [[BeToBbIe
Mojienu. BekropHoe koupoBaHue.
®opmartsl aitnos. Tpéxmepnas rpaduxa.
®pakranbHas rpaduka

[TpakTrdeckas pabota mo Teme
"Iluckpernsanus rpaguaecKoit
uHpopmarun"

Konuposanue 3Byka. Onienka
nH(opMarmoOHHOTO 00bEMA 3BYKOBBIX
JTAHHBIX IIPU 3aJaHHBIX YaCTOTE
JVICKPETU3ALNH M Pa3PSIIHOCTH
KOJMPOBAHUS

[Ipakruueckass paboTa o reme
"JluckpeTusanus 3BYKOBOM nHpopManuu"

e-mail: soch36@eduekb.ru
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30
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34

35
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OcHOBBI areOpbl JTOTUKU

Jlornueckue oneparuu. TaOnuIlsl
ACTUHHOCTH

Jlornmueckue BBIPAKCHHS. Jlornueckue
TOXACCTBA. I[OKaSaTeJ'IBCTBO JJOTHYCCKUX

TOXACCTB C ITOMOIIIBIO Ta6JII/II_[ HUCTUHHOCTHU

[Ipakrtuyeckass pabota o Teme
«lTocTpoeHue u aHamu3 TA0NIHUIL
UCTUHHOCTH B TAOJIMYHOM ITPOLIECCOPEN»
Jlorryeckue ornepamuu 1 onepanuu Haj
MHOKECTBAMH

Jlornmueckue OIICpalli U OIICpall HaJl
MHOXECTBaMH

3aKOHBI aNTeOPHI JIOTHKH. DKBUBAJICHTHBIE
peoOpa3oBaHUS JOTHYECKUX BBIPAKEHUI

Jlornueckue ypaBHEHHS U CUCTEMBI
YpaBHEHU I

Jlornueckue dyHKIMU. 3aBUCUMOCTD
KOJINYECTBA BO3MOXKHBIX JIOTHYCCKUX
GyHKIIUI OT KOJIMYECTBA apryMEHTOB.
[TosmHBIEC CHCTEMBI JTOTHYECKUX (DYHKITAM

Kanonnueckue Gopmbl TOTHYECKUX
BhIpakeHU . COBEpILICHHBIE
JU3BIOHKTUBHBIC 1 KOHBIOHKTHUBHBIC
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX
MOCTPOCHUS MO TAOIHIIE UCTUHHOCTH

e-mail: soch36@eduekb.ru
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40
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42
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47

Jlornueckne 3JeMEHTHI B COCTaBe
KOMITBIOTEPA

Tpurrep. Cymmarop. MHoropaspsiiHbIi
CyMMaTOp

MI/IKPOCXGMI)I U TEXHOJIOTUSA UX
MPOU3BOCTBA

HpCI[CTaBJ'ICHI/Ie ICJIBIX YN CCII B IAMATU
komnbroTepa. OTpaHUUYEHHOCTD JIMana3oHa
qrCcell TPU OTPaHUYEHUH KOJTUYeCTBa
paspsnoB. [lepenonHenue pa3psaHoit
CETKHU

be33nakoBbIe U 3HAKOBEBIC JaHHEIE.
3HaKkoBbIN OUT. J[BOMYHBIH
JIOIIOJTHUTENBHBIN KOJI OTPULIATEIBHBIX
qHCell

[ToGuTOBBIEC TOTHYECKUE OTEpaIIUH.
Jlornueckuit, apupmeTHdecKuii u
MUKIAYSCKUN CIBUTH

[IpeacraBiieHue U XpaHEHUE B IaMSITH
KOMITBIOTEPA BEILECTBEHHBIX YU CEI
BelnosiHeHHEe onepannii ¢ BEIECTBEHHBIMU
YK CJIaMH{, HAaKOTLJIEHHUE OIIMOOK TTPU
BEIUMCIICHHU X

[Ipaktuyeckas pabota o teme «3yueHue
MOPa3psIHOT0 MAIMHHOTO MPEACTABICHUS

O eJIbIX U BEMICCTBCHHBIX YU CEID»

AHanu3 anropuTMoB

e-mail: soch36@eduekb.ru
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DrTarbl pemeHus 3a7a4 Ha KOMIIBIOTEpE.
HNHucTpymMeHTaNbHBIE CPEACTBA!
TPAHCIATOP, OTJIATYUK, TPOPUITHPOBIIMK
Cpena nporpammupoBanust. Komnussius
Y MHTEPIIpEeTaus IPOrpaMM.
BupTyanbHble MalMHBI.
HNuTterpupoBannas cpena pa3paboTKu

Metoapl OTSIa KK TPOrpaMm

Tumsl nepeMEeHHBIX B S3bIKE
MPOrpaMMHUPOBAHUS

OO6paboTka HENbIX YHCE

OO6paboTka BEIIECCTBEHHBIX YUCET
CrnydaiiHble U IICEBAOCITyYaiiHbIe YnCIa
BerBnenus. CioxHbIE YCIOBUS

[Mukmel ¢ ycnoBueM

[mki1bl IO IEPEMEHHOI.
Bzanmo3amMeHseMOCTh Pa3ITMYHbBIX BUIOB
LIUKIOB

OO6paboTka HaTypaIbHbBIX YHCET C
MCIOJIb30BaHUEM LIMKIIOB

HaxoxaeHue Bcex MpOCThIX YUCEN B
3a/laHHOM Jrana3one [Ipakrnyeckas

pabota o Teme «PeiieHue 3a1a4 METOIOM

nepedopa»
WNuBapuaHT nuKia

JloKyMeHTHpOBaHHUE TPOTPaMM

e-mail: soch36@eduekb.ru
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73

OO6paboTka TaHHBIX, XPAHSIIMXCS B

e-mail: soch36@eduekb.ru

1
daitnax
PasOuenne 3agaun Ha moa3agadyn 1
Hcronb30BaHue CTaHAAPTHON OMOIMOTEKH
s3bIKa MporpammupoBanust. [logxmodenne |
OuOIMOTEK MOAPOrpaMM CTOPOHHHX
IIPOU3BOJUTENCH
[Toanporpamms! (TIporieayphbl U (PYyHKIIUH ) 1
[Moanporpammel (TIporieaypsbl ¥ (PyHKIIHH) 1
[IpakTtuyeckas pabota o Teme 1
"PazpaboTka moamporpamm”
Pekypcust. PexypcuBHBIE OOBEKTHI
(ppaxransr). PexypcuBHbIE poLEAYpPBl U |
¢bynkuuu. Vcronb3oBaHue creka Ais
OpraHU3aIuy PEKYPCUBHBIX BHI30BOB
[Tpakrrdeckass pabora mo Teme
"PexkypcuBHBIE TOANIPOTPaMMBI" !
MonaynbHBIA TPUHIUIT TOCTPOEHUS 1
porpaMm
YuciieHHbIE METOIbI 1
[IpakTtiyeckas pabota mo Teme
«HucneHHoe peleHre ypaBHEHUM» !
Hcnonp3oBanue AUCKpeTU3a U B |

BBIYMCIIUTCIBHBIX 3aa4ax
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80
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[pakTuueckass paboTa o reme
«IpubnmxEéHHOE BRIYUCIICHHE THH
KPUBBIX M TUIOIAACH UTryp»
[pakruueckas pabota mo reme «llouck
MakcuMyma (MUHUMYMa) QyHKIUK»
O06paboTka CHMBOJBHBIX JAHHBIX.
ANropuTMBI 00paObOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJTMYECTBA MOSBICHUN
CHMBOJIa B CTPOKE

Anroput™bl 00pabOTKH CHMBOJIBHBIX
CTpOK: pa3dueHne CTPOKU Ha CII0Ba 10
poOETbHBIM CUMBOJIAM

AJTOpUTMBI 00PaObOTKHA CUMBOJIBHBIX
CTPOK: TMOMUCK MOACTPOKH BHYTPH JAHHOMN
CTPOKH; 3aM€Ha HaliJICHHOW MOJCTPOKH HA
ApYryro CTpOKy

[IpakTtuyeckas pabota o Teme
"O6paboTKa CTPOK C UCIOIB30BAHUEM
GyHKIUM cTaHIAPTHON OUOIMOTEKH SI3bIKA
MpOrpaMMHUpPOBaHUS"

['eneparus cioB B 3aJaHHOM aJiaBUTE
MaccuBbl 1 IOCIe10BaTEIBHOCTH YU CEll.
[IpakTruueckass paboTa o reme
"3anonHeHue maccuBa”

OO000mEHHBIC XapaKTEPUCTUKA MacCHBa

JInHEeHBIN NONCK 3aIaAHHOTr0 3HAYEHUS B
MaccuBe. [Ipakrnueckas pabota mo Teme

e-mail: soch36@eduekb.ru
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"JInHEeHHBIN TONCK 3aIaHHOr0 3HAUYEHUS B
maccuse"

[Ipakrnaeckas padota mo teme "Tlowck
MUHHUMaJIBHOTO (MAaKCUMAaJIbHOTO)
3JI€MEHTa B UUCIIOBOM Maccuge"
CopTupoBKa OJHOMEPHOTO MacCUBA.
[IpocThie METOBI COPTUPOBKHU.
[Ipakrnaeckas padota o teme "TIpocTeie
METO/Ibl COPTUPOBKU MaccuBa'
CoptupoBka cinusiHueMm. beictpas
COpPTUPOBKA MaccuBa (AJITOPUTM
QuickSort). Ilpaktnueckas paboTa mo Teme
"BricTpas coptupoBka maccupa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM
maccuBe. [Ipakrrueckas pabora mo reme
"JIBOoUYHBII TOUCK"

JIByMepHBIE MacCUBBI (MaTpPHULIbI)
Anroput™bl 00pabOTKU MaTPHIL
Pemmenue 3amau ananm3a JaHHBIX
CpeacTBa TEKCTOBOTO Mpoueccopa
KomMmnbrotepHas BEpCcTKa TEKCTa
[Ipakruueckast pabota mo reme "Bépcrka
JIOKYMEHTOB C MaTeMaTH4YEeCKUMHU

dopmymnamu"
HMHuCcTpyMEHTBI peLleH3UpOBaHUS

e-mail: soch36@eduekb.ru
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[Ipaktuyeckas pabota mo Teme

95 , ; 1 1
MHOFOCTpaHI/I'-IHI)IC JOKYMCHTBI
OGnaunbie cepBuchl. KomiekruBaas
abota ¢ nokymeHTamHu. [Ipakrudeckas
96 p KyMm p 1 0.5

pabota no Teme "KomnektuBHast pabota ¢
JIOKymeHTamu'"

97 Ananu3 1aHHbIX. bonblme naHHbBIE. .
ManmHHoe 00ydeHne

Anamms JAAaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX

98
TadIHI

[Tpakrndeckas pabota o Teme "AHanu3
99 JAHHBIX C TOMOIIBIO 3JIEKTPOHHBIX 1 1
Tabmu"

[TocTpoenue rpadukoB QyHKIHA.

[Ipakruueckast paboTa mo reme

100 "HarnsiHoe mpencTaBiieHue pe3yibTaToB
CTaTHUCTHYECKOM 00pabOTKU JTaHHBIX B
BHJIE AMAarpaMM CPEJICTBAMH PENAKTOpa

AJIEKTPOHHBIX TabIUI"

[TonGop mapamertpa. [Ipaktuueckas padbota

101 1o reMe "UncieHHoe pellieHne ypaBHEHU N 1 0.5
C TIOMOIIBIO 1Mo100pa mapameTpa”
OnTumu3anys Kak MOUCK HauJTyq1Iero
peIeHUs B 3aJAaHHBIX YCIIOBHSIX.

102 [Ipakruueckast pabota mo reme "PemeHue 1 0.5
3a/1a4 ONTUMHU3ALUH C TOMOIIBIO
AJIEKTPOHHBIX TaOIUII"
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OBIIEE KOJIMYECTBO YACOB IIO

[TPOIT'PAMME 102 0 215
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KosuvecTBo yacon DJIeKTPOHHbIE
Ne Jata @ poBbIE
W Tema ypoka Beero KonTpoabHbI [pakTnyecku U3y4eHU 06pazOBATEBHDI
e padoThI e padoThl A e pecypeni
KonnuectBo nndpopmanuu 1
2 ANTOPUTMBI CHKATHS TAHHBIX 1
AnroputMm Xadxpmana 1
[Ipakruueckas pabora o teme "Cxarne
4 JTAHHBIX C TOMOUIBIO aJrOPUTMA 1 1
Xaddpmana"
5 Anroputm LZW 1
ANTOpUTMBI CKAaTHS JAHHBIX C IOTEPSMHU.
6 [Ipakruyeckas pabdora mo teme "Cxarue | 0.5
JaHHBIX ¢ moTepsamu (anroputmsl JPEG, '
MP3)"
7 [TomexoycToMUnBbBIE KOMBI 1
g [pakTuueckas paboTa 1o Teme 1 |
"TlomexoycToitunBbie KOIBI"
Cucrembl. KOMITOHEHTHI CHCTEMBI U UX
9 B3auMozieiictBue. CucteMHbIN 3(heKT. |
VYrpasnenue kak WHGOPMAIUOHHBINA
nporecc. OOpaTHasi CBsI3b
10 Mopenu u MoJIeTMpOBaHue 1
11 I'padwr 1
12 Pemenue 3ama4 ¢ momortpio rpadoB 1
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13 HepeBbs 1

14 OCHOBBI TEOpUHU UTP 1
[pakrnueckas padota mo teme "Tlonck

15 BBIUTPBIIIHON CTPATETUH B UTPE C TIOJHOU 1
nHpopmaruen"
dopmanu3zaiys NOHITUS aITOPUTMA.
Manmna TeroprHra Kak yHuBepcaibHast

16 MOJeNb BeruuciaeHui. Tesuc Yépua— !
TeropuHra
[IpakTnyeckas pabora 1o Teme

17 "CocraBieHue NpocToi mporpaMmsl AJs 1
MaimHbl ThropuHra"
18 Manmna Ilocra 1
19 Hopwmansasie anropugmsl MapkoBa 1
ANTOPUTMHYECKH HEpa3pelMMbIe 3a1a4H.
20 3agaua ocranoBa. HeBO3MOXKHOCTE 1
ABTOMAaTHYECKON OTJIaJIKH MPOrpamMM

21 CJ10KHOCTB BBIYUCIICHUM 1
ITonck mpoCThIX YMCEN B 3aJJaHHOM

22 JIMana3oHe C MOMOIIBIO aIrOpPUTMa 1
«pemeTo Dpatocherar

73 [pakrnueckas pabota o teme "Tlonck |
IIPOCTHIX YU CEIN B 3alaHHOM JAuana3oHe"”

24 MHoropa3zpsiHble Lieble uncia, 3aa4n |
JUIMHHOM apu(pMETUKU
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25

[MpakTuyeckass paboTa o TeMe
"Peanu3aiivg BEIYUCICHUH C

MHOTOpa3psIHbIMHU yncaamMu"

26

CroBapu (accoruaTuBHBIC MACCUBBHI,
OTOOpakeHM ). XOIII-TaOIUIIBI.
[Moctpoenue angaBUTHO-UYACTOTHOTO
CJIOBApS IS 33IaHHOTO TEKCTa

27

[IpakTnyeckass paborta Mo Teme
'"Tloctpoenue andaBUTHO-4aCTOTHOTO
cJIoBaps IS 33JaHHOTO TEKCTa"

28

AHaJN3 TeKCTa Ha €CTSCTBEHHOM SI3BIKE.
Brigenenue mocinenoBaTenbHOCTER 1O
mabnony. PerynsipHbie BhIpaKeHHUSL.
YacTOTHBIN aHAIN3

29

[IpakTuueckas pabota o reme "AHanu3
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

30

Creku. AHaJIM3 PaBUIIBHOCTHA CKOOOYHOTO
BBIPAKEHUS

31

Brruucnenue apugmernyeckoro
BBIPAXXEHMS], 3alIMCAHHOTO B MOCT(PUKCHOMN

dopme

32

[Ipakrnueckas pabota 1o reme
"Beruncienue apudMeTuyecKoro
BBIPAXECHMSI, 3aITMCAHHOTO B MOCT(PUKCHOM

(1X)pMe"
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33

Ouepenu. Vcrions3oBanue ouepean s
BPEMEHHOTO XpaHCHUS JaHHBIX

34

[MpakTryeckass paboTa o TeMe
"Ucnonp3oBanue ovyepenu"

35

JepeBbs. Peanuzanus aqepeBa ¢ mOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BOM4HBIE
(bunapnsie) nepeBbs. [locTpoenue nepeBa
JUTSL 33JTAHHOTO apH(METUUYECKOTO
BBIPKCHHS

36

[Ipaktuyeckas pabora mo Teme
"Mcnonb3oBaHuEe AEPEBHEB IS
BBIYMCIICHHS apy (PMETUUECKIX
BBIPKEHUI"

37

PexypcuBHBIE aITOPUTMBI 00X0/a JAepeBa.
Hcnonk3oBaHue cTeka U o4epenu s
o0xona niepeBa

38

Anroputmbl Ha rpagax. [loctpoenue
MHHHMAaJIBHOTO OCTOBHOTO J€peBa
B3BELICHHOTO CBSI3HOTO
HEOPHUEHTHPOBAHHOTO rpada

39

O6xox rpaga B niryonny. O6xon rpada B

HIMPUHY

40

KosnnuecTBO pa3nuuHbIX IyTeH MEXIY
BEPIIMHAMU OPUEHTUPOBAHHOTO
alMKINYECcKOro rpaga

41

Anroput™m JlefKCTpBI.
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42

[Ipakrnueckas pabota 1o reme
"Beruncnenue JUIMHBI KpaTYalllero myTu
MEXIy BepumMHaMH rpada (Iroputm
Heiixerpor)”

43

Anroputm ®noitga—Yopiania

44

3amauu, pemaeMbie ¢ MTOMOIIBIO
JIUHAMHUYCCKOT'O HpOIpaMMI/IpOBaHI/IHZ
BBIYHCIICHUE PEKYPCUBHBIX (DyHKITUH

45

[pakTuueckas paboTa 1o Teme
"BbiuriciieHue peKypcuBHBIX (QYHKLIHH €
MOMOIIBIO TMHAMUYECKOTO
nporpaMmupoBaHus"

46

3amauu, pemaeMbie ¢ TOMOIIBIO
INHAMHUYCCKOT'O HpOIpaMMI/IpOBaHI/ISII
MO/ICYET KOJIMUECTBA BAPHAHTOB

47

[Ipakruyeckas padora mo teme "Tlogcuér
KOJIMYECTBA BAPHAHTOB C ITOMOIIIBIO
JMHAMHYECKOTO TTPOrpaMMHUpPOBaHUs"

48

3anauu, pelaeMble ¢ TOMOIIBbIO
JTUHAMUYECKOTO MPOTrpaMMUPOBAHUS:
3a/1a4il ONTUMHU3BAIUH

49

[lousitue o mapagurmax
nporpammupoBanusi. O030p S3bIKOB
MpOTrpaMMHUPOBAHHUS

50

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM
MpOrpaMMHUPOBAHUM
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| OO0BexThl ¥ K1accsl. CBOMCTBA Y METOIBI 1

> 00BEKTOB

52 OOBEKTHO-OpPUEHTUPOBAHHBIN aHAIIN3 1
[Ipakrtuueckas pabota mo Teme

53 "Mcnonb3oBaHKUE TOTOBBIX KJIACCOB B 1 1
nporpamme”

4 Pa3paboTka mporpamm Ha OCHOBE !

> 00BEKTHO-OPUEHTUPOBAHHOTO MTOAX0/1a
[Ipakrudeckas pabdota "Pa3zpaboTka

55 MPOCTON MPOTPAMMBI C HCIIOJIb30BAaHUEM 1 1
K1accoB"
Wuxkancymsmust. [Ipakrnueckas pabota mo

56 teme "PazpaboTka Kiacca, UCMONB3YIOIIETO 1 0.5
WHKaICYJISIUI0"

57 Hacnenosanue. [Honumopdusm 1

53 [pakTrueckas paboTa 1Mo Teme | |
"Pa3zpaboTka mepapxuu KiaccoB"
Cpenbl ObICTpOI Pa3pabOTKH MTPOTPAMM.

59 [IpoexrupoBanue unTepdeiica 1
MOJIb30BATENS

60 [TpoekTrpoBanue nHTEpdeiica |
MOJIb30BATENs

61 Hcnonb3oBaHue roTOBBIX yIPaBIIIEMbIX |
3JIEMEHTOB JIJIsl TOCTPOeHU s uHTEepdeiica
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62

[Ipakrtnueckas paboTta 1o Teme
"Pa3paboTka mporpamMmel ¢ rpaduyaecKum
uHTepdericom”

63

N3yueHune BTOpPOTO SA3bIKa
pOTrpaMMHUPOBAHUS

64

W3yuenne BTOpOTO sI3bIKA
IIPOrPaMMHUPOBAHUS

65

Dransl KOMITBIOTCPHO-MATEMATUYCCKOI'O

MOACIINPOBAaHUSA

66

JuckpeTnsanus npu MaTeMaTHYECKOM

MOACIINPOBAHNHN HCTIPCPBIBHBIX ITPOLIECCOB.

MO,Z[GJ'II/IpOBaHI/Ie JABHKCHUA

67

[Ipakruueckas pabota mo Teme
"MonaenupoBaHue IBUKEHUS"

68

MonenupoBaHue OMOIOTUUECKUX CHCTEM.
[IpakTnyeckass pabora 1o Teme
"MonenupoBaHue OMOJIOTUUECKUX CHCTEM'

1

0.5

69

MaremaTtnueckie MOIETH B YKOHOMUKE.
BoruncinuTenbHbIe SKCIIEPUMEHTHI C
MOJIETISIMU

70

Bepostaoctabie Mogenu. [Ipaktnyeckas
pabora o teme "MmMutanmonHoe
MOJIEIIMPOBAHUE C IIOMOILBIO METOJA
MonTte-Kapio"

0.5

71

KomnbrotepHoe MoAeIMpoBaHUE CUCTEM
yIpaBJIeHUs
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72 O0paboTka pe3yabTaTOB dKCIIEPUMEHTA 1

73 Tabnuunble (pensuoHHbIe) 0a3bl JAaHHBIX 1
INouck, copTupoBka U GUIBTpALIHS

74 JAHHBIX. 3apOChl Ha BEIOOPKY JaHHBIX. |
3anpocsl ¢ mapaMmeTpaMu. Beraucrnsembie
OJISL B 3aITpOcax
[Ipakrudeckas pabora mo teme "Pabdota c

75 roToBoi 0a30il JaHHBIX" !
MuororabnuyHblie 0a3bl JaHHBIX. THIIBI

76 cBs3el Mex Iy Tabnunamu. Buemmuit 1
ko4, IlenoctHOCTh 0a3bl JaHHBIX
[pakTrueckass paboTa 1Mo Teme

77 "Pa3zpaboTka MHOTOTaOIMYHOM 6a3bl 1
INAaHHBIX"

78 3anpocsl K MHOTOTAOIUYHBIM 0a3am .
JTAHHBIX

79 [pakruueckas paboTa mo reme "3anpocsl K |
MHOTOTa0JIM4YHOU 0a3e NaHHBIX"

80 31k ynpaBieHus qaaaeiMu SQL 1
[pakTnueckas paboTa 1o Teme

81 "YpaBiieHHE TaHHBIMU C TOMOIIBIO S3bIKa 1
SQL"

20 Hepensimonnsie 6a3bl TaHHBIX. |
DKCIepTHBIE CHCTEMBI

83 WHTepHeT-nIpHUI0KEHNU 1
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[lonsarue o cepBepHOM U KIIMEHTCKON

84 yacTsx caita. TeXHOIOrus «IMEHT — 1
cepBep», €€ JOCTOMHCTBA U HEJIOCTATKU

85 OcHoBbl s3p1ka HTML 1

36 [Ipaktiyeckas pabora mo teme "Co3nanue 1
TEKCTOBOM BEO-CTpaHUIIBI"

87 OcHoBbsl si3p1ka HTML 1
88 OcHoBbsl si3p1ka HTML 1
[pakrnueckas pabota o reme "Co3nanue
29 B€0-CTPaHUIIbI, BKITIOYAOIICH |
MYJIbTUMEIUHHBIE OOBEKTHI (PUCYHKH,

3BYKOBBIC JIaHHBIE, BUJ1€0)"

90 OcHoBbI KackaHbIx Tabmui ctumueit (CSS) 1
[IpakTiyeckass pabota Mo Teme

91 "OdopmiieHre CTPaHUIIBI C TTOMOIIIBIO 1
KACKAIHBIX TaOJMI] cTHiIein"

92 Cuenapuu Ha si3bIke JavaScript 1

93 ®opMbl Ha BEO-CTpaHUlIe 1

94 [paktuueckas pabota o reme "O6paboTka |
JTaHHBIX (opm"

95 Pasmenenue BeO-caifToB. Ycmyra !
XOcTUHTa. 3arpy3ka (haifjioB Ha caiT
Kanpuposanue. cnpaBienue

9% nepcnektuBbl. ['mcrorpamma. Koppekiust |
YPOBHEN, KOPPEKIHS [[BETA.

OO6ecrBeunBaHNE LIBETHBIX N300paXKEHH
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BBox n3o0paxeHui ¢ nCHoib30BaHUEM
Pa3IMYHbBIX U (PPOBBIX YCTPOHCTB.

97
[pakTnueckas pabota o reme "O6paboTka

udpoBsIx GoTorpaduit”

Perymm. Pabora ¢ oGmactsimu. OUIBTPEIL.
98 [pakTuueckas pabota no reme "Perynm 1 0.5

ndpoBbIx Gororpaduii”

MHorocnoiiHbie n300pakeHus. TekcToBbIe
99 ciou. Macka cnosi. Kananel. Coxpanenue 1
BBIJIEIIEHHON 00J1acTH

[Ipakrudeckas pabota 1o Teme

100
"MHorociolinsle n300paxxeHus"

[ToaroToBka miutOCTpanuii 1st BEO-
101 caiitoB. [Ipaktrueckass pabora o reme 1 0.5
"AHMMHPOBaHHBIE N300pakeHUS"

Bekropnas rpaduka. Bexropuzanus
102 pacTpoBbIx n3o0pakeHui. [Ipakrnueckas 1 0,5
pabora o Teme "BekropHas rpaduka'

OBLIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME e i &
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MMPOBEPSIEMBIE HA EI'D ITIO UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBLHOMN
MMPOT'PAMMBI CPEJHET'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3y/ibTaTaM 0CBOEHHUS
NpoBepsieMOro OCHOBHOM 00pa3oBaTe/JIbHOI NMPOrpaMMbl CpeIHero 001Iero
TpeOOBaHuUsI o0pa3oBaHus

1. 3namo (nonumamy)

[loHnMaHue OCHOBHBIX NMPUHLHUIIOB YCTPOHCTBA M (yHKIIMOHHPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB; TEHICHIMI
1.1 Pa3BUTHUSL KOMITBIOTEPHBIX TEXHOJIOTHH; BIIaJIcHUE HaBbIKAMH pabOTHI ¢
ONEPALMOHHBIMA CHUCTEMaMU M OCHOBHBIMH BHJAaMH IIPOTPAMMHOIO

obecrieueHus IS pelieHust Ya4eOHBIX 3a/1a4 110 BRIOPAHHOM CTIIIM TN 3aI|N

) Hanuuue mnpencraBieHuit o 0a30BbIX MNPUHLIHMIAX OpraHU3alUU U
' (yHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTel

13 [loHnMaHue OCHOBHBIX MPHHIUIIOB JUCKPETU3ALMH PA3IHYHBIX BHUJIOB
' nHpopMauu
Ilonnmanue 6a30BBIX AITOPUTMOB OOpPaOOTKM YMCIOBOM M TEKCTOBOM
nH(opmanuu (3amUCh 4YHCET B MO3UIMOHHOW CHCTEME CUMCIICHHS,
1.4 JETMMOCTh LIeJIBIX YHMCeNl; HaX0XK/ICHUE BCeX MPOCTHIX YUCEI B 33JJaHHOM
nuanasoHe; 00paboTKa  MHOTOPA3psIAHBIX — IIENIBIX  YHCeN; aHallu3

CUMBOJIBHBIX CTPOK U JIPYTHX), aJIFOPUTMOB ITIOMCKA U COPTUPOBKU

15 3HaHue (yHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIBHBIX CpPEICTB
cpelbl pa3pabdoTKu

Brnanenvue OCHOBHBIMH CBeJeHHSIMH O 0a3zaX MJaHHBIX, UX CTPYKType,

1.6
CpeACTBax Co3/MaHus U pabOThl ¢ HUMHU

[TonnmMaHre BO3MOKHOCTEN M OTPAaHUYECHU M TEXHOJIOTUI MCKYCCTBEHHOTO
17 WHTEJUIEKTa B PAa3MUYHBIX O0OJacTsSIX; HalIUuuMe TMpeAcTaBlieHui 00
WCIMONBb30BAaHUM  MH(MOPMALMOHHBIX  TEXHOJOTHH B  PazIMYHBIX

npodeccuoHaIbHBIX cdepax

Bnagenue TCOPCTUYCCKUM aIlIapaToM, IO3BOJIAIOIMIMM OCYHICCTBIIATDH
1.8 NpCACTAaBJICHUC 3aIJaHHOI0 HATypaJIbHOTO 4YHCJia B PA3JIMYHBIX CHUCTEMaX

CUHHCJIICHUA, BBIIIOJIHATH Hp€O6pa3OBaHI/I$I JJOTHUYCCKUX BBIpa)KeHHfI,

UCIIONB3YSl 3aKOHBI aJreOpbl JIOTUKU; ONpEeAeNaTh KpaTdallmil myTh BO
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2.1

22

23

24

2.5

2.6

2.7
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B3BELUIEHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepUMHaMU

OPHEHTHUPOBAHHOTO AITUKINYECKOTO Tpada
Ymemu

YMeHue HCHoib30BaTh KOMITBIOTEPHO-MAaTEeMAaTUUECKUE MOJEIH IS
aHanu3a o0BEKTOB W MPOLECCOB: (OpMyIUpOBaTh 1€JIb MOJCIUPOBAHUS,
BBINOJHATH aHAIM3 PE3ylNbTaTOB, MOJYYEHHBIX B XOA€ MOJEIHUPOBAHUS,
OLICHMBATh aJIeKBaTHOCTb MOJIEIH MOJCIUPYEMOMY OOBEKTY HJHI

nponeccy; NpeaACTaBJIATh PE3YJIIbTAThl MOACINPOBAHNA B HAIVIAIAHOM BUJC

YMmeHnue Kiaccu(UIIMPOBAaTH OCHOBHBIE 3a/aud  aHAJM3a JIaHHBIX
(mporHo3upoBaHue, KJIacCH(pHKALIHSL, KIacTepH3alus, aHaJIn3
OTKIOHEHMH); MOHUMAaTh IOCIIEA0BATENBHOCTh PELICHUS 3a/ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OI[€HKA KayecTBa JAHHBIX,
BbIOOp W (MJM) MOCTPOEHHE MOJeNu, TMpeoOpa3oBaHUE JaHHBIX,

BU3yaJIM3allUsl JaHHbBIX, HHTEPIIpETaIus pe3yJIbTaTOB

YMeHue onpenensiT HHGOPMAITMOHHBIN 00bEM TEKCTOBBIX, TPadUUECK X
Y 3BYKOBBIX JTAHHBIX IPH 33JaHHBIX MTapaMeTpax IUCKpeTH3alu. Y MEHUE
OTIPENIENIATH CPETHIOI0 CKOPOCTh NEPeaayn JaHHbIX, OLICHUBATh H3MEHEHHE
BpEMEHH Tepeiadn MPU U3MEHEHU U HHPOPMAIMOHHOTO 00BhEMa TaHHBIX U

XapaKTepUCTUK KaHaja CBSI3U

YMenue CTpOUTHL KOMI, O6GCHC‘II/IB3.IOH_[I/II71 HanMCHBIIYIO BO3MOXHYIO

CPCAHIOKO NJIMHY COO6H.I€HI/I5[ npu HW3BECTHOM YaCTOTE CUMBOJIOB

YMeHue HCIOab30BaTh MPH PEIIEHUM 3aad CBOMCTBA MO3MIMOHHOU
3alMCH YHUCEJ, AITOPUTMbI MOCTPOEHUS 3alMMCH YHUCIa B IMO3UIIMOHHON
CHUCTEME CUMCIICHUs C 33JaHHBIM OCHOBAaHHMEM W MOCTPOEHUS YHCIIA IO
CTPOKE, COAEpKallell 3amuch 3TOI0 YKCIA B IO3UIMOHHOW CHUCTEME
CUMCIEHMS C  33JaHHBIM  OCHOBAaHMEM; YMEHHUE  BBIIOJIHATH

apI/I(bMeTI/ILIeCKI/Ie orepanuy B IO3UIHOHHBIX CUCTEMAX CYHUCIICHU A

YMeHHe CTpOUTh JIOTUYECKOE BBIPAXEHUE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHBIX (oOpMax IO 3aJaHHOM  TabiuIe
HUCTUHHOCTU; HCCIEN0BaTh O0NAacTh HMCTMHHOCTH  BBICKa3bIBaHUS,

COACPKAICTO MEPECMCHHBIC, pCIIATh HCCIIOKHBIC JIOTUYCCKUC YPABHCHU A

YMenue peuiaTh aJITOPUTMUYCCKUEC 3a/la4u, CBA3AHHBIC C aHAJIN30M I‘pa(i)OB
(38.,[[3‘11/1 IMOCTPOCHHUA OINTHMAIBHOIO IIYTH MCEXKAY BCEpIIMHAMU rpa(ba,
OIIPCACIICHUA KOJIMYCCTBA  PA3JIMYHBIX HYTeﬁ MCXKAY BCEpIIMHAMH

OPUEHTHPOBAHHOTO AI[UKINYECKOTO Tpaga)
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2.8

2.9

2.10

2.11

2.12
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VYMenune MuCIoabp30BaTh ACPEBhS IMPHU aHATIN3EC U ITOCTPOCHUHN KOAOB W JJIA
MpeACTaBICHUs apU(PMETUUECKUX BBIPDAKEHUN, MpPHU peIIeHUH 3ajad
IMOMCKa U COPTHPOBKHU, YMCHHEC CTPOUTH ACPCBO HUIPHI IO 3aJaHHOMY
ITOpUTMY; pa3pabarbiBaTh U OOOCHOBBIBATh BBIMTPBHIIIHYIO CTPATErHIO
WTPBI

YMmenue AHAJIM3UPOBATHL AJITOPUTMBI C  HCIIOJIB30BAHUEM Ta6J'II/II_I
TpaCCUPOBKHU; ONPEACIIATH 0e3 HCIIOIL30BaHUs KOMIIBIOTEpA PE3YIbTAThL
BBIINOJIHCHU A HCCJIOKHBIX ITPOrpaMM, BKIIHOYAOMIMX LHUKIIbI, BCTBJICHUA U

noanporpaMmal, Ipu 3aJaHHBIX UCXOAHBIX JaHHBIX

YMeHue onpenensiTs CloKHOCTh H3y4aeMbIX B Kypce 0a30BbIX allTOPUTMOB
(cyMMupoBaHue 3J€MEHTOB MaccuBa, COPTUPOBKA MaccuBa, nepedopHbIe
QITOPUTMBI, JIBOMYHBIN MOWCK) M NPUBOAUTH MPUMEPHl HECKOJIBKH X

AJITOPUTMOB pa3H0171 CJIOKHOCTU IJIsA PCHICHU A OJIHOM 3a1a4u

BJ'Ia)IeHI/Ie yHHBepcaJ'[BHBIM A3BIKOM HpOl"paMMI/IpOBaHI/ISI BBICOKOT'O ypOBH?I
(TTackanb, Python, Java, C++, C#), npeacraBieHusiMA O 0a30BBIX THIIaX
JAHHBIX U CprKTyan JaHHBIX, yMeHI/Ie HUCIIOJIB30BATh OCHOBHBIC
VITPaBJISIOIIE KOHCTPYKIIUW;,  yMCHHE OCYIIIECTBIISATh aHaIn3
MIPEIOKEHHOH IMTPOTPAMMBI: OIIPENIEISITh PE3yIbTaThl PA0OTH TPOTPAMMEI
MIPU 33J]aHHBIX HCXOJTHBIX JAHHBIX; OMPEACIATh, NMPH KAKHMX HCXOJHBIX
JAHHBIX BO3MOXHO TIIOJYYCHHE YyKa3aHHBIX pE3YJIbTaTOB, BBISBJIATH
JAHHBIC, KOTOPbIE MOTYT MPHBECTH K ONMOKe B pabOTe MPOTrpPaMMBI;

(bopMynTUpPOBATh MPEIOKEHUS M0 YITYUIIEHUI0 TPOrpaMMHOIO KOz

YMeHue peanu30BhIBATh HAa BBHIOPAHHOM IS HM3Y4eHUS  SI3BIKE
nporpaMmmupoBaHus Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMbI 0OPAOOTKH YMCEJl, YHCIOBBIX IIOCIEA0BATEIbHOCTEN
U MAacCUBOB: IIPEACTaBICHME 4YHWCIa B BHAE HabOpa IPOCTBIX
COMHOXKHUTEJICH; HAaXOXKICHUE MAaKCUMAJIbHONH (MUHHMAIBHOW) HHQPHI
HaTYpaJIbHOTO YKCJIa, 3aMCAHHOIO B CUCTEME CUMCIICHHSI C OCHOBAHUEM,
He mnpesblmaonmM 10; BbluKciaeHHEe OOOOIEHHBIX —XapaKTEpUCTHUK
JJIEMEHTOB MacCuBa WJIM 4YHCIOBOW IOCIIE€AOBATENBHOCTH (CYMMBI,
IIPOU3BENIEHUSI  CPeAHEro  apu(METHYeCKoro,  MHUHUMAJbHOIO U
MaKCHMAJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLIMX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY 53JIEMEHTOB MAacCuUBa; YMEHHUE
UCIOJIB30BaTh B IPOrpaMMax JaHHBIE pa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUN Ha JMANA30H MX BO3MOXKHBIX 3HAYEHWUH, MPUMEHSTH MpPH
pelieHUN 33734 CTPYKTYpbl JTaHHBIX (CIIMCKHU, CIIOBApH, CTEKH, OUEpEeiH,

[[epeBLSI); MNpUMCHATL CTaHAAPTHBIC U COOCTBEHHEBIE nmoamporpaMMbl I
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e-mail: soch36@eduekb.ru
O6pa6OTKI/I YHUCJIOBLIX JAHHBIX U CUMBOJIBHBIX CTPOK; HMCIIOJB30BAaTh IIPU
pa3zpaboTke mporpamMm OMOIMOTEKH MOANPOrpaMM; YMEHHE UCI0JIb30BaTh

CpEeACTBa OTJIAJKU POrpaMM B Cpeie IPOrPaAMMHUPOBAHUS

YMeHHe  HUCMOibh30BaTh  JJEKTPOHHBIE  TaOMUIBI  [JIs  aHAIN3a,
MpeACTaBlIeHUS U OOpabOTKM JaHHBIX (BKIIOYAs BBHIOOP ONMTHUMAIBLHOTO
pemieHus, noAdOp JIMHHUM TPEHa, peUleHUuEe 3aaad MPOTHO3UPOBAHMS),
YMEHUE HCIONb30BaTh TaONMUYHBIE (PENSAHOHHBIC) 0a3bl MaHHBIX U

CIIpaBOYHbIC CHCTCMbI

YMeHue opraHu3oBbIBaTh JHUYHOE HHQPOPMAIMOHHOE MPOCTPAHCTBO C
W CIIOJIb30BAHMEM PA3IMUHBIX CPEACTB 11 (PPOBBIX TEXHOJIOTUI; TOHUMAaHHE
BO3MOXXHOCTEH U (PPOBBIX CEPBUCOB TOCYITAPCTBEHHBIX YCIYT, H(POBBIX

O6paSOBaTeJ'IBHBIX CCPBUCOB
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HEPEYEHD 3JIEMEHTOB COAEP/KAHUSA, ITIPOBEPAEMbBIX HA
EI'3 11O UTHOOPMATUKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

IIpoBepsieMblIii 3J1IeMEHT CO/Ie PKAHUSA

[MudpoBas rpaMOTHOCTH

OCHOBHBIC TCHACHI NN Pa3BUTHUA KOMIIBIOTECPHBIX TEXHOJIOTHH. HapannenLHHe
BBIYUCIICHH . MHOFOHpOHeCCOpHLIe CHUCTCMBI. PaCHpeI[CJ'IéHHBIC

BBIYUCIIUTCIIBHBIC CUCTCMBI U 06pa60TKa OOJNIBIIIX JaHHBIX

[IpyHOMIIBI ITOCTPOCHUS W aNIapaTHbIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
Ceresble mpotokoisl. Cetb UHTepHET. Anpecanus B cetu UaTepuer. [IpoTokoss
creka TCP/IP. Cucrema ngoMmeHHBIX UMEH. Pazmenenme IP-cetm Ha mojiceTu ¢

IIOMOIILI0 MAacOK IOACETEN

daiinoBas cucrema. [louck B (aiinoBoii cucreme. IIpuHIUIBI pa3MenieHUs U
MMeHOBaHM (ailioB B noaroBpeMeHHon namstu. [11abmonb! 11t onucanus rpynmn
daitnos

CkopocTe mHepenayd  JaHHBIX. 3aBUCUMOCTb BPEMEHH Iepejadyd  OT

MHPOPMAIIMOHHOTO 00bEMA TAHHBIX U XapaKTepUCTUK KaHala CBS3U

udposanue nanablX. CUMMeTpHUHbIE U HecuMMeTpuuHble M dpsl. [Hudps
npoctoit 3amensbl. [ngp Llesaps. ludp Brkenepa. AnroputM mmppoBaHUS
RSA

KO)IBI, IIO3BOJIAIOIIMEC O6H8.py>KI/IBaTB " UCIIPABJIATH OH_II/I6KI/I, BO3HU KArONME IIpU
nepeaayuc NaHHbIX. PaccrossHue XsMMHHTA. KOI[I/IpOBaHI/Ie C IIOBTOPCHUECM OHUTOB.

Konasl XaMMuHTa
Teoperndeckre 0CHOBBI MH(DOPMATHKA

JlBonyHoe  koaupoBaHWe. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJIBI.
JlekompoBaHue COOOIIEHUH, 3alMCAaHHBIX C TTOMOIIBI0 HEPABHOMEPHBIX KOIOB.
VYcenosue @ano. IloctpoeHne OIHO3HAYHO JEKOAUPYEMBIX KOJIOB C IMOMOILBIO
nepeBa

Teopernyeckne mNOAXOABI K OIEHKE KoiaudecTBa HHpopManuu. EauHUIbI
u3MepeHus KonudectBa uHPopManuu. AnGaBUTHBIM TOAXON K OICHKE
KoJIM4ecTBa HHGpopMauuu. 3akoH aJauTUBHOCTH HHQopmanuu. Dopmyna

Xaptiu. Uadopmanus u BepostHocTs. Popmyna lllennona

Cucrembl cuncinenus. Pa3BépHyras 3amuch LeNbIX U JAPOOHBIX YHCET B

HO3UIIMOHHON cucTteMe cuunciieHusa. CBoOHCTBa NO3UIIMOHHOM 3allMCH YHCIIA:
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620078, r. Exatepun0ypr, yi1. Masnbnuesa, 134 ten. 8(343)374-02-91,
e-mail: soch36@eduekb.ru
KOJIMYECTBO LUQP B 3aIUCH, IPU3HAK AETUMOCTH YHCJIa HA OCHOBAHUE CUCTEMBI
cuncieHus. AIToOpyuT™M MEpeBo/a LIeJIoro Yuciaa u3 P-u4Hol cucTeMbl CUMCIIEHUS
B JIECATUYHYIO. AJITOPUTM IepeBoAa KOHeUHOW P-nuHO#l 1poOu B JECATUUHYIO.
AJTOPUTM MEpeBOJa LEJIOro 4uciaa U3 ACCATUYHOW CHUCTEMBbI CUHMCIEHUS B P-
nuynyto. IlepeBojy koHeuHOW necsTMUHOM npo6u B P-uunyro. JBouuHas,
BOCBMEpPUYHAsA U LICCTHAALATCPUYHAs CUCTEMbI CUMCIIEHHS, CBA3b MEXKIY HUMMU.

ApI/I(l)MeTI/I‘{eCKI/Ie ornepanru B IOBUIIUOHHBIX CUCTEMAX CUHCICHUA

TpOI/I‘-IHaSI YPaBHOBCHICHHAA CUCTCMA CHUCIICHU . I[BOPI‘-IHO-I[GCSITI/ILIHEUI CHUCTCMa

CUUCIICHUA

Komuposanue tekctoB. Komnposka ASCII. OanobaiiTHbie KogupoBku. CTaHIapT
UNICODE. Komupoka UTF-8. Ompenenenne wHQoOpMarimoHHOTO 00BEMA

TEKCTOBBLIX COOOIEHN I

Koauposanue nzobpaxenuii. Onienka nHPOPMaMOHHOTO 00bEMa rpauyuecKu X
JTAHHBIX TP 3aJJlaHHBIX pa3pelieHUu U ITyOMHe KOAUpOBaHMS LBeTa. L[BeToBbIE
monenu. KomupoBanue 3Byka. OmeHka MHPOPMAMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX IMIPH 3aJaHHBIX YaCTOTC JUCKPETHU3alUU U Pa3pIaAHOCTU KOAUPOBaHUA

Anrebpa goruku. IloHsTHe BbICKa3bIBaHUA. BbickasbiBaTenbHble  (HOPMBI
(mpenukatbl). KBaHTOpPBI CyIIeCTBOBAHUS U BCEOOIHOCTH.

Jlornyeckue omnepanuu. TaOmuubl HCTUHHOCTH. JlorMueckue BBIpaKEHUSL
Jlornueckue ToxeCTBa. JIormueckue onepanuy U onepaluy HaJ MHOXKE CTBaMH.
3aKkoHBl anreOpbl JIOTUKH. OKBUBAJIECHTHBIE MPEOOpPa30BAHUS JIOTUYECKH X
BbIpakeHHU1. JIornyeckre ypaBHEHHS U CUCTEMBl YPABHECHUN.

Jlornyeckue ¢QyHKIMU. 3aBUCHMOCTh KOJWYECTBA BO3MOXHBIX JIOTHYECKHUX
(GyHKIIMH OT KOJIMYEeCTBA apTyMEHTOB.

Kanonunueckue GopMbl TIOTHUECKUX BHIPAKCHUN

COBepH_IeHHBIC AUSBIOHKTUBHBIC  KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOpMI:;I,

AJITOPUTMBI UX ITOCTPOCHUSA 11O Ta6J'II/II_IC HNCTHUHHOCTHU

Jlornyeckue DJIEMEHTHI B COCTaBe KoMIbioTepa. ITpurrep. Cymmarop.
MHoropaspsaabslid cymmartop. IlocTpoeHne cxeM Ha JOTMYECKMX JIEMEHTaXx IO
33JaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS I10

JIOTHYECKOH cXeMe

Monenn n mopenuposanue. llenu monenupoBaHus. AJIEKBaTHOCTb MOJENH
MoJenupyeMoMy 00beKTy Wi mporneccy. @opmanu3zanus NpUKIAIHbIX 3a1a4.
[pencraBienue pe3ynbTaTOB MOACIHPOBAHUS B BHJIE, YIOOHOM JUIS BOCIIPHSTHSL

4eJoBeKoM. [ paduyeckoe mpencTaBieHne JaHHBIX (CXeMBbI, TaOIUIIbI, TPAQUKH ).
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[IpencraBienue 1enbIX 4YWCed B MaMmsATH Kommbiorepa. OTpaHUYEHHOCTHh
JMara3oHa 4Yucesl MPU OrpaHUMYCHUU KOoJu4ecTBa paspsnoB. Ilepemonnenue
paspsiiHOi ceTku. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. J|BOMYHBII
JOTIOJTHUTEIIBHBIN KOJT OTPUTIATEIBHBIX YU CETT.
[loGuToBpie normueckue omnepanuu. Jlornueckuii, apudmerndeckui u
numieckuii  capuru. llludpoBanme ¢ momonpl0 MOOMTOBON  Olepaliu

wuckimovaromee I

IIpencraBiieHne BEIECTBEHHBIX UM CEN B IaMATH KOMIIbIOTEpA. 3HAYalas 4acTb U
NopsAAOK uucia. Jluama3oH 3HaueHWH BeleCTBEHHBbIX uucen. [IpoGnemsr
XpaHEHHs BCIIECTBEHHBIX YMCEN, CBS3aHHBIE C OIPAaHUYECHHEM KOJIUYECTBA
pa3psanoB. BeinonHeHue omepanui ¢ BEIIECTBEHHBIMM YHWCIAMU, HAKOIUJICHUE

OIIIMOOK ITIpH BBIYH CIICHUAX

I'padei. OcuoBHBIe moHsTUS. Buabl rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpUI] CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHUCKOB CMEKHOCTH. PeieHue
AITOPUTMHYECKUX 3aJ7]ay, CBSA3aHHBIX C aHanu3oM rpadoB (MOCTpoeHUe
ONTUMAIBHOTO TYTH MEXAy BepIMHaMu rpada, OIpeleseHHEe KOIMYecTBa
PA3INYIHBIX Hy1“eI71 MCXKAY BEpHIMHAMU OpPUCHTHPOBAHHOIO aAlUKINYCCKOI'O
rpada)

HepeBbss. bunapnoe nepeBo. [lepeBbs momcka. CmocoObl o0xonma jepeBa.
[pencraBnenue apuMeTHYECKUX BBIPAKCHHUI B BUJE JAepeBa. Vcmonp3oBanue

rpadoB U IepeBLEB P OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYXKAIOIIETO MHPa

JlucKkpeTHBIE UTPHI IBYX UTPOKOB C MONHOW nHpopManuei. [loctpoerne nepeBa
nepebopa BapHaHTOB, OIMCAHHWE CTPATeTHH WIPHI B TaOIHMYHON Qopme.

BeiurpeiHbeie 1 IPOUTPHIIIHBIE TO3UIMH. BRIMIPBIIIHBIE CTPATETUH

CpenctBa HCKYCCTBEHHOTO MHTeIIEKTa. VieHTuuKaIus 1 MOUCK U300paKeHUH,
pacnio3HaBaHue Jull. Mcnonb3oBaHWEe METOJOB HMCKYCCTBEHHOIO HMHTEJIEKTa B
o0yJarnmx cucTemax. Vcrmoib30BaHre METOI0B MCKYCCTBEHHOTO MHTEIJICKTA B

poborotexuuke. HTepHeT Bemieil. HeiiponHble ceTn
ANropuTMBI ¥ IPOrpaMMHUPOBAHUE

dopmanusanus NoHATHSA anroput™Ma. MaumHa TeropuHTa Kak yHUBEpcalbHas

MOJENb BEIYUCIEHUN

OueHKa CIOXHOCTU BBIUMCICHUN. Bpems paboTbl u 00BEM HCHONB3yeMOU
MaMsTH, HX 3aBUCHUMOCTb OT pa3Mepa HCXOOHbIX JaHHbIX. OleHka

ACUMIITOTUYECKOM CJIOKHOCTH AJITOPUTMOB. AJ'IFOpI/ITMBI MMOJIMHOMUaJIbHOU



Jlenaprament oOpazoBanus AqMunuctpanuu r. EkarepunOypra

MyHunaisHOe aBTOHOMHOE 00111e00p a30BaTeNbHOE YUp ©KICHUE Cpeansis o0meodpa3oBarepHas mkoia Ne 36 um. M.I1. OxuHiioBa

3.3

34

3.5

3.6

3.7

3.8

3.9

620078, r. Exatepun0ypr, yi1. Masnbnuesa, 134 ten. 8(343)374-02-91,
e-mail: soch36@eduekb.ru
cinoxxHoctu. Ilepebopubie anroputmbl. [Ipumepsl pa3nUuUHBIX aJrOPUTMOB

PECHICHU A OIIHOﬁ 3aJa4ur, KOTOPBIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

OmnpeneneHue BO3MOXKHBIX pPE3yJIbTaTOB pPabOThl MPOCTEHIIMX AITOPUTMOB
YIOPaBJICHUSI UCIOJHUTEISIMA M BBIYMCIUTENBHBIX alropuTMoB. OrpeneneHue

HCXOOHBIX JAHHBIX, ITIPHU KOTOPBIX aJITOPUTM MOXKET 1aTh Tpe6yeMBII71 pe3yibTaT

Anroput™Mbl  00paOOTKM HATypaJdbHBIX YHCEJ, 3alHUCAHHBIX B TO3WIIMOHHBIX
CUCTeMax CUHCJIEeHMs: pa30MeHue 3alHuCH Yucia Ha OTIeNbHble IUpHI,
HaxXOXXJICHUE CYMMBbl U TMpou3BeneHUs Iudp, HaxXOXKICHUE MaKCHUMAaJIbHOM
(MHHUMAIIBHOMN ) T (PHI.

[IpencraBienne 4Yuciaa B BHAEC Habopa MPOCTBIX COMHOXHUTENIEH. ANTOPUTM
OBICTPOro BO3BEAEHHUS B cTeleHb. [lonck MpoCThIX Yncen B 3aJaHHOM JIMalia3oHe

C TIOMOIIIBIO ATOPUTMA «peleTo DpartocheHay
MHuoropa3psiiHbI€ I[ebIe YUCIIa, 3aa91 ITUHHON apu(METHKI

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl gaHHBIX:
LIEJIOYMCIICHHBIE, BEILECTBEHHBIE, CHMBOJIbHbBIE, JIOTUYeCKue. BeTBieHus.
Cnoxusle ycnoBus. Lukiel ¢ yenoBuem. LMkl Mo nepeMeHHOi.

OOpaboTka MaHHBIX, XpaHAIMXCS B Qaitnax. TekcToBbIe W JBOMYHBIE (aiiJIb.
daiinoBele nepeMeHHbIe ((ailioBeie ykazaTenu). Urenue u3 (aiina. 3anmuch B
Gaiin.

Pazouenwne 3amaun Ha moazanauu. [lonmporpaMmer (poueaypsl ¥ (yHKITHH).

Hcrionp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKa TTPOTPAMMHUPOBAHUS

Pexypcus. PexypcuBHble mpouenypsl M (yHkuuu. Mcmonb3oBaHue creka Uls

OopraHu3anu pCKypCUBHBIX BBI3OBOB

Uucnennsie MeTonbl. TouHoe W npuOIMKEHHOE perieHus 3a1adn. YucieHHoe
pelieHrue ypaBHEHHUM C TOMOINBIO moabopa mapamerpa. UuMcCIeHHBIE METObI
pellleHus] ypaBHEHMI: MeToja r1epedopa, MEeTOJ] IOJOBUHHOIO JICIEHHUS.
[Tpubnm>x€HHOE BBHIYMCICHUE JJIMH KPUBBIX. Berumciienue miomaned ¢uryp c
MOMOIIBI0 YUCIEHHBIX METOJIOB (METOJ MPSIMOYrOJbHUKOB, METOJ Tpamenuii).
Ilouck wmakcumyma (MUHHMYMa) (QYHKIUHA OJHOM MEpeMEHHOW METOI0M

IIOJIOBUHHOTO ACIICHUA

OOpaboTka  CHMBOJNBHBIX  JaHHBIX.  BcTpoeHHBIEe — (YHKIMM  s3bIKA
MPOrPaMMHUPOBAHHUS JUIE 00paOOTKM CHMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IOSBJIECHUNW CHUMBOJA B CTpPOKE,
pa3OueHue CTPOKM Ha CIOBa IO MPOOENBHBIM CHUMBOJIAM, IOUCK IOJICTPOKU

BHYTPU JTaHHOW CTPOKM, 3aME€HA HAWJICHHOW MOACTPOKA Ha JPYIYIO CTpPOKY.
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FeHepauI/Is[ BCE€X CJIOB B HEKOTOPOM aJ'I(baBI/ITe, YAOBJICTBOPAIOMINX 3aJaHHBIM

orpannyeHusam. [IpeobpazoBanue yncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

MaccuBbl W TOCIENOBATENBHOCTH  4ucel. BberuncneHue  0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHMBAa WM YHCJIOBOM IOCIIENOBATEIbHOCTH
(cymMMBI, TpOW3BENEHUS, CpPEAHEro apu(METHUECKOT0, MHUHHUMAIBHOTO H
MaKCUMaJIBHOTO  JJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YOBJIETBOPSIOIIN X
3aJJaHHOMY YCIIOBHIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYEHUS B MAacCHBE.
ANrOopuTMBl  PabOTBl C 3JEMEHTAaMHM MAacCHBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTHpoBKa OJHOMEpPHOTo MaccuBa. [IpocTeie METOIBI COPTHPOBKU
(Meron my3bIpbKa, MeETOJ BbIOOpa, copTHpoBKa BcTaBkamu). CopTHpOBKa
ciusiavieM. beictpast coptupoBka maccuBa (amroputM QuickSort). J[BowmdHBII

MOMCK B OTCOPTHPOBAHHOM MacCcHUBe

JIBymMepHBbIe MaCCUBBI (MATPHILIbI). ATTOPUTMBI 0OpaOOTKU ABYMEPHBIX MACCHBOB:
3al0JIHEHUE JABYMEPHOIO YHMCIOBOTO MAacCHBa IO 3aJlaHHBIM IpaBUJIaM, IOUCK
3JIEMEHTA B IBYMEPHOM MACCHBE, BBIYMCICHHE MAKCUMYMa (MUHUMYMA) U CyMMBI
HJIEMEHTOB JIByMEPHOTO MacCHBa, MEPECTaHOBKA CTPOK U CTOJIOIIOB JIBYMEPHOTO

MacCuBa

CrnoBapu (accormaTuBHBIE MACCHBBI, 0TOOpakeHu ). Xo1I-Tadbmuilsl. [loctpoenue

aJ'I(baBI/ITHO—LIaCTOTHOFO CJIOBaps IJIs1 3aIaHHOI'0 TEKCTa

Crexku. AHanu3 TPaBHIBHOCTH CKOOOYHOTO BBIpaKeHHUsA. Bprumcienue
apu(METHYECKOT0 BBIPAXKEHU S, 3aMCAHHOTO B IIOCT(PUKCHOH (opMe.

Ouepenu. Mcnonb3oBanue 0Uepean Uisl BPEMEHHOTO XpaHEHU S TaHHbBIX

Anroputmbel Ha rpadax. [locTpoeHMe MHHUMAJIBHOITO OCTOBHOTO JiepeBa
B3BEIIEHHOIO CBS3HOTO HEOPUEHTHPOBaHHOTO rpaga. KomuuecTBo pasmmyHbIX
nyTe MeXJly BeplIMHAMU OPUEHTUPOBAHHOTO allMKINYECKOTO rpada. AJIropuTm
JlenKeTpsl

HepeBbs. Peanmusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsbie) nepeBbs. [locTpoeHue aepeBa JUisl 3alaHHOTO apU(PMETHUYECKOTrO
BbIpakeHUsl. PekypcuBHbBIE anropuTMbl o0xona AepeBa. Vcnonb3oBaHue cTeka U
ouepean st 00xo/a IepeBa

JlnHaMuyeckoe nporpaMMHUpPOBAHUE KaK METOJ PEUICHUsS 337ad C COXPAHEHUEM
IIPOMEXKYTOUHBIX PE3y/IbTaTOB. 3aJaui, PELIAEMbIE€ C IIOMOIIBIO IUHAMHYECKOTO
[POrpaMMHUPOBAHMUSL: BBIUMCICHUE PEKYPCUBHBIX (PYHKUHMIM, MOACYET KOIUYECTBA

BapUaHTOB, 3a/la41 OITUMU3AlIUU
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[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM TMporpamMmmupoBaHuu. OOBEKTH U
ki1accel. CBolcTBa U MeTO/IbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIM3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO IOJIXOJA.
Wukancynsmus, HacaeI0BaHHUE, TOTUMOPHH3M

HudopmaninoHHbIE TEXHOTOTHI

Ananmu3 panHbiXx. OCHOBHBIE 3aJjaud aHallM3a JaHHBIX: IPOTHO3UPOBAHUE,
K1accuukanms, KiacTepusanus, aHanu3 oTkioHeHui. [locrnenoBarenbHOCTD
pellieHus 3a/1a4 aHalu3a JaHHBIX: cOOp MEePBUYHBIX IAHHBIX, OUHUCTKA U OI[EHKa
Ka4yecTBa JaHHBIX, BHIOOP U (MJIH ) TOCTPOSHUE MOJIENH, TPe0Opa3oBaHue TaHHBIX,
BHU3yaJIU3allisl JaHHBIX, HHTepIpeTanns pe3yabratoB. [IporpaMMmHbie cpeicTBa u
HuTepHeT-cepBUCH 111 00pabOTKM U TPEICTaBICHUS JaHHBIX. bobIie TaHHBIE.
ManmnaHoe obydeHune

AHanu3 JaHHBIX C IOMOIIBIO S3JEKTPOHHBIX Tabnaul. Beluncienue cymmsl,
cpenHero  apu@MeTHuecKkoro,  HauOosbliero  (HaMMEHBINETO)  3HAYCHHUS
nuana3zoHa. Berumcienue ko3 UIIMEHTa KOPPENSIUH JIBYX PSIAOB JIaHHBIX.
[Toctpoenue cTonOuYaThIX, JIMHEHUYATHIX W KPYroBbeIX nuarpamm. lloctpoenue
rpadukoB ¢ynkuuii. [logbop nuHUM TpeHIa, pelieHrne 3a/1a4 MPOTHO3UPOBAHMUSL

Pemenue 3a1a4 OIITUMH3AIUU C TOMOIIBIO 3JICKTPOHHBIX T36JII/II_[

Juckperusanusi Tpd  MaTEeMAaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nponeccoB. MoaenupoBanue ABMKEHUsA. MojenupoBaHue OHOJOTUYECKUX
CHUCTEM. MaremaTudeckne MOICIN B OKOHOMUKE. BrruncnurensHbie
SKCIEPUMEHTHI ¢ MojensMu. OOpaboTka pe3ynbTaToB JKclepuMeHTa. Meton
HauMEHbUMX KBaapaToB. OILIEHKAa YKCIOBBIX MapaMeTPOB MOJECIHPYEMbIX
O00BEKTOB M IpoleccoB. BoccraHoBieHHWE 3aBHCHMOCTEH IO pe3yibTaTam

IKCIIEPUMEHTA

BepositHocTHBIE MOJEIIH. Metonbl Momnte-Kapino. NmurtannonHoe

MozenupoBanue. CucTeMbl MACCOBOTO OOCITYKUBAHUS

Tabmuunble (pesioHHbIC) 0a3bl TaHHBIX. TaOnHIa — MPEACTABICHNE CBEICH Ui
00 ogHoTHIHBEIX 00BekTaX. Ilose, 3amuch. Kimrou Tabauipl. Pabora ¢ roroBoit
0a30il maHHBIX. 3amonHeHue 0a3bl NJaHHBIX. [lowCcK, copTupoBKa M (UIBTpaLIHs
JAHHBIX. 3aPOCH HA BEIOOPKY TaHHBIX. 3aIIPOCHI C MapaMeTpaMu. BeraucisieMbie
TOJIA B 3aIPOCaAX.

MHuorotabnuunble 0a3bl JaHHBIX. THIBI CBsA3eH Mexay Tabnuuamu. BHemmui

k1ro4. LlemoctHOCTh 6a3bl JaHHBIX. 3aMIPOCH K MHOTOTAOIMYHBIM 0a3aM JaHHBIX



Jlenaprament oOpazoBanus AqMunuctpanuu r. EkarepunOypra
MyHunaisHOe aBTOHOMHOE 00111e00p a30BaTeNbHOE YUp ©KICHUE Cpeansis o0meodpa3oBarepHas mkoia Ne 36 um. M.I1. OxuHiioBa
620078, r. Exatepun0ypr, yi1. Masnbnuesa, 134 ten. 8(343)374-02-91,
e-mail: soch36@eduekb.ru
TexctoBblii mpoueccop. CpeacrtBa IMOUCKA M aBTO3AMEHBI B TEKCTOBOM
4.6 npoueccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE JOKyMEHThI. CHOCKH, OIJIaBJICHUE.

[paBuna HUTHPOBAHUS UCTOYHUKOB U OPOpMIICHHS OMOTHOTpaPIECKUX CCHIIIOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 296520261781276660661547455625433911011083524551
Bnageney bafywkuHa Anexkcanfpa CepreeeHa
OeicTevTened C 16.02.2026 no 16.02.2027



http://www.tcpdf.org

		2026-09-30T18:17:58+0500




