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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTeIbHOM  MpPOrpaMMbl  CPEIHErO0  OOIIEro
oOpazoBanus, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0IIe
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOn€HHOM ypOBHE, YCTaHABIMBAET
00s3aTeNbHOE IpeIMETHOE coJiepKaHue, pea1yCcMaTpUBAET ero
CTPYKTYpPUPOBaHHUE MO pa3jieiaM U TeMaM Kypca, ONpeAesieT pacupeeieHue ero
1o kinaccaM (rogam H3ydyeHus), 1a€T NPUMEPHOE paclpe/esieHue yueOHbIX 4acoB
N0 TEMAaTUYECKUM pazfelaM Kypca U PEKOMEHIyeMyl (IIPUMEPHYIO)
MOCNIEIOBATEIPHOCTh ~ MX  HM3yYeHUS C  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3CH, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIUXCSl.

[TporpamMMma 1o nHGOpMATHKE ONpPEAENeT KOTUUECTBEHHbIE U KAaU€CTBEHHBIE
XapaKTEPUCTUKU y4€OHOro Martepuaia Jijisl KaxJaoro roja u3y4eHus, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUs Pa3HOr0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTallu oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEeHHOM UTOTOBOM arrecraiun). [Iporpamma o nndopmaTtuke sBisercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHHS Kypca YIUTEIIEM.

HNudopmaTtuka B cpeaHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JWUCUUIUIMHBI, U3ydarollen
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3allMU HHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE = 00NlacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABIICHUE U COITMATBHYIO Chepy;

MEXIUCIUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku ©  HUHPOPMAIMOHHOM
JESTEIBHOCTH.

Kypc uHpopmaTuku i ypoBHS CpeIHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHONW TMOATOTOBKH OOydYalomuxcs B 00iacTu
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha cojiep)KaHue Kypca WH()OPMATHUKKA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
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TEXHOJIOTHUM, AT TEOPETHUYECKOE OCMBICIEHUE, MHTEpIpPETalui0o U 0000IIeH e
ATOTO OTBITA.

PesynpTaTel  yrayOnaEHHOTO ypOBHS HM3YyYCeHHS y4eOHOTO MpeaMmeTa
«Madpopmatukay OpPUEHTHPOBAHBI HA TMOJYYECHHE KOMIIETEHTHOCTEH ISt
nocienymoneil npodeccuoHaIbHOM JIeATeNTbHOCTH KaK B paMKax JIaHHOM
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIOYAIOT B CeOs:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas TMpeAMETHas 00JIacTh, PACTO3HABAHHME COOTBETCTBYIONIUX MM
MIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMYHbIE TTOIXO0/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepPHBIX JJI1 U3y4aeMOU peIMETHON 00JIacTH;

YMEHHUE peniaTh THUIOBBIE TMPAKTUYECKHME W TEOPETUUECKUE 3ajlauu,
XapakTepHbIe JUIsl HCIOJIB30BAHUSI METOJOB W HHCTPYMEHTapusl JTaHHOU
npeaMeTHON 00J1acTu;

HaJIM4Me TPEACTABICHUM O JAAHHOW MpEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TeOpuH (COBOKYITHOCTH TEOPHUii), OCHOBHBIX CBS3SX CO CMEXKHBIMH OOJIACTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI W3y4deHUs MH(OpPMATHKUA 00€CIeYnBaAETCA
1[eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  MNpoPEeCcCHOHAIBHOIO  00pa3oBaHUsA IO  CIEHUAIBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
nporpaMMHasi MHKeHepus, MH(OpMallMOHHAsT 0€30MacHOCTh, UH(POPMAIMOHHBIC
CUCTEMbl M TEXHOJIOTMM, MOOHWJIbHBIE CHUCTEMbl U CETHU, OOJbIINE JaHHBIE U
MalIuHHOE O0O0Yy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTMH OECIpPOBOJHON CBSA3H, POOOTOTEXHHMKA, KBAHTOBBIE
TEXHOJIOTUH, CHUCTEMbI PaCIpe/eIEHHOTO pPeecTpa, TEXHOJIOTHU BHUPTYaJTbHOU U
JIOTIOJTHEHHOM peaIbHOCTEM.

OcHoBHasi 1enb U3y4deHUsi yuyeOHoro mpeamera «WudpopmaTuka» Ha
yrayOnéHHOM  ypOBHE CpelHero ofmiero oOpa3oBaHusT — OOECTHedeHHE
JTanbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMH OOy4YaroIerocs, €ro
TOTOBHOCTH K JKU3HU B YCJIOBHUSIX Pa3BUBAIOIIErOCss MHOOPMAIIMOHHOTO O0IIIeCTBa
M BO3pacTalolleil KOHKYPEHIIMU Ha phIHKE Tpylaa. B CBA3M ¢ ATUM H3ydeHUE
unpopmatuku B 10—11 ximaccax goMKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCT, MHPOBO33PECHHS, OCHOBAHHOTO HAa TMOHUMAHUU POJIH
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTHh OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHHUS;
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chOpMHPOBAHHOCT, YMEHHMM pa3ian4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CHCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;

cOPMHPOBAHHOCTh  MPEJCTABIECHUNA O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTU Ha HU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHIMYECKOrO, MPUPOIHOIO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATUE TPABOBBIX U dTUYECKUX ACTIEKTOB MHPOPMAIIMOHHBIX TEXHOJIOTHA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUEHHBIX B CO3[JaHUE U MCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paclpOCTpaHEHNE HH(OPMALUY;

CO3JaHHE YCIIOBUW MJisi pa3BUTUSL HABBIKOB y4€OHOHM, NMPOEKTHOM, HAYyYHO-
UCCIIEIOBATEIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMU OOYyYarolmmxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro npeamera «MHpopmaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB M JAPYTUX 3JIEMEHTOB LHU(POBOTO  OKPYKEHMsS, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALIMOHHOMN CUCTEMBI, paboTe B
cetd HWHTEpHET M UCIOJB30BAHUIO HWHTEPHET-CEPBUCOB, HH(MOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBLI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHSATUUHBIN anmapar WH(QOPMATUKH, BOMPOCH KOJWPOBaHUS HWH(OpMaIUH,
u3MepeHus WHOOPMAIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJECIIMPOBAHUS.

Paznen «AjaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLUEHKY MX CIO0HOCTH,
dbopMHpOBaHNE HABBHIKOB pEeaIM3alliy MPOrPaMM Ha SI3bIKaX MPOrpaMMHUPOBAHHS
BBICOKOT'O YPOBHH.

Paznen  «udopmMaumoHHbIe  TEXHOJOTMH»  ITIOCBALIEH  BONPOCAM
npuUMeHEHUsT WH(GOPMAIIMOHHBIX TEXHOJIOTHUM, pPEaM30BAaHHBIX B MPUKIATHBIX
MPOTrPaMMHBIX MIPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHalIu3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 JaHHBIX W 3JIEKTPOHHBIX TAaOMUI[ IJisl pPEeLIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee coaepxanHuu ydyeOHoro npenmera «MHdopmaTukar
KYPCUBOM  BBIJEJIEHBI JIONOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
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00s13aTEIBHYIO TIPOrPaMMy OO0YUYEHHSI, HO MOTYT OBITh MPEIOKCHBI JIJIS H3yUCHHUS
OTJICJTbHBIM MOTHBHPOBAHHBIM M CIIOCOOHBIM 00YYaIOIIIAMCS.

YrinyOnéHHBIH  ypOBEHb M3YYCHHS WH(DOPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTHYECKOTO0  MPOQuUIs, OPUCHTUPOBAHHOIO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Cepbl ACATCIBHOCTA. YTIYOJEHHBIH YpPOBEHb HW3YUYCHUS
nHDOpMaTHKH 00ECIIEYNBACT: MOATOTOBKY OOYYarONIUXCs, OPHCHTHPOBAHHBIX Ha
CHEIUATbHOCTH B 00JacTH WH()OPMAIMOHHBIX TEXHOJOTHA ¥ WH)XCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESITEIbHOCTH,
CBA3aHHOM C COBPEMCHHBIMH HANpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, TTOJATOTOBKY K YYaCTHIO B OJIUMITHAAX U cllaue
EnuHOTro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO roma OOy4eHHS
MOXET OBITh HM3MEHEHa IO YCMOTPCHHIO YYHTENS TpPH TOATOTOBKE paboueit
IIPOTPaMMBbI U IOYPOYHOTO IJIAHUPOBAHUS.

OO611ee Ynciio YacoB, peKOMEHIOBAHHBIX JIJI U3yYeHUs] HHPOpMATUKH — 272
yaca: B 10 ximacce — 136 gacoB (4 Jaca B Hezeno), B 11 kimacce — 136 gacoB (4 gaca
B HEJCIIO).
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COJEPXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpebGoBanusi TeXHUKM OE30MACHOCTM U THUTHEHBI TpU paboTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBIl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIMOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
NIOMOIIBIO KH. KOHTpOJIIephl BHENIHUX yCTPOMCTB. [IpsAMOi1 1OCTYII K mamsTH.

OCHOBHBIE ~ TEHICHIMHM  pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapaiensHble BBIYVCIICHHUS. MHoromnpoueccopHbie CUCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHable BbIUMCIUTEIbHBIE CUCTEMBI U 00pabdOTKa
OonpmIMX JaHHBIX. MOOWIBHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAaIUX. BceTpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJLIEPHI.
PoGoTn3npoBaHHbIe IPOU3BOJICTBA.

[IporpammHoe obecrnieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cHCTEM. BHbI
POrpaMMHOro oOecnedeHus: U HX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecreueHne. OrnepalMOHHBIC CHUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTtpouctB. MHCTAsiuusT W JEUHCTAULALUSA  IPOTPAMMHOIO
oOecreyeHusl.

@aitnoBble cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
noyroBpeMeHHoi namsatu. [1labmons! 11t onucanus rpymi (haios.

[TporpamMmmMHoe obecnieueHue. JIMeH3UpoOBaHUE MPOTPAMMHOI0 OOeCrieueHus
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOrPaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasl
3aKOHOATeNnbCTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpyHIMTBI TIOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToK0IIBI
creka TCP/IP. CuctemMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiplo Macok nonacereid. CereBoe
agMuHuACTpupoBaHue. [lomydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
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[IpoBepka Hamuuus CBA3U C y3i0M ceTh. OmnpeneneHue mapuipyTa JIBHXKECHUS
MaKEeTOB.

Buast  pestensHocth B cetw  Uutepner. CepBuckl  HMHTepHeTa.
["eoundopmanmoHHbie CUCTEMBI. [ €0JI0KAIIMOHHBIE CEPBUCHI PEAIbBHOIO BPEMEHU
(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIE(POHOB, OMNpPENETICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), tHTepHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHBIE SJEKTPOHHBIE CEpPBUCHI U yciyrd. ColuanbHbIe CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJCUCTBHS W oOMeHa maHHBIMU. CeTeBOu
ATUKET: MpaBwWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nostyueHHoi uadopmaruu. OTKpbIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHBIE M JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BaHUEM
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOorui. OOImue npoodsieMbl 3alUThI
uHpopmaruu  u  uHbOpMALMOHHONW  Oe3omacHocTH. CpeacTBa  3allUTHI
uH(pOpMAIIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHopMaIMOHHBIX cucTemax. [IpaBoBoe obOecrneueHne UHOOPMAITMOHHON
0€30IacCHOCTH.

[IpenoTBparieHue HECAHKIIMOHUPOBAHHOTO aocTyna K JIMYHOM
KOH(DUIeHIUaNBbHON HH(POpMAIIUK, XPaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWIIbHBIX yCTpoMcTBax. BpemoHocHoe mporpaMmHoe obOecrieueHrne u CrocoObl
O0prOBl C HUM. AHTHUBUPYCHBIE MporpamMMmbl. OpraHuzaius JHWYHOTO apXHuBa
uHpopmanuu. PezepBHoe konupoBanue. [laposbHas 3anmTa apxusa.

[[InppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IIUDPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
mudposanust RSA.

Teopernueckne 0CHOBLI HHPOPMATHKHU

Nudopmarusi, nanabie U 3HaHusA. MHOpMalMOHHBIE MPOLECCHl B MPUPOJIE,
TEXHUKE U 00IIIEeCTBE.

HempepbiBHBIE W JTUCKPETHBIC BEJIWYMHBI W CUTHAIBL. HeoboxoammocTh
JTUCKpeTh3auu uHpopmaluu, NpeaHa3HAYEHHOW ISl XpaHEHHWs, Mepenayud u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHble U  HEpPaBHOMEpPHBIE  KOJbI.
JlexoaupoBaHue COOOIIECHMI, 3aITMCAHHBIX C TTOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycinosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel uaMepenus: koaudectBa uHdopmainuu. AndaBUTHBIN TOAXOM K
OLICHKE KOJIMYeCTBa UHPOPMALIUU.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEJIbIX W JPOOHBIX YHCET B
MO3UIIMOHHON cucTemMe cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3alUCH YHUCa:
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KOJIMYECTBO UG B 3alUCH, IPU3HAK JCIUMOCTU YMCJIa HA OCHOBAaHUE CHCTEMBbI
CUUCIICHUS. AJITOPUTM IIEPEBO/IA LEJIOr0 YUCia U3 P-nuHOM CUCTEMBI CUMCIICHHUS B
NECATHUUHYIO. AJTOpPUTM TepeBoja KOHEYHOW P-wuHON npobu B NIECATUUHYIO.
AJITOpUTM TIEpEBOJA LEJIOr0 YWCIa U3 JECATUYHOW CUCTEMBI CUUCIeHus B P-
nuynyto. IlepeBon KoHewHON necsaTUYHOM Jpodbu B P-wunyro. [[BouuHas,
BOCBMEPHUYHAS W LIECTHAALATEPUYHAS] CUCTEMBI CUMCIICHHUS, CBSI3b MEXKIY HUMHU.
Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUA. TponyHas
YPABHOBEIICHHAsA CUCTEMA CUMCIICHHS. JIBONYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KonupoBanne TtekctoB. KomupoBka ASCII. OpnobGaiiTHBIE KOJUPOBKH.
Crangmapt UNICODE. Komupoka UTF-8. Omnpenenenre uHPpOpMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanne  u3zoOpaxenuil. OueHka  UH(OPMAIMOHHOTO  00BEMaA
rpaduuecKuX JaHHBIX MPHU 3aJaHHBIX Pa3pEIICHUH U TIIyOMHE KOJUPOBAaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Dopmartbl rpadudeckux (aityios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. Orenka nHHOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

Anrebpa noruku. [loHsiTue BbICKa3biBaHMs. BbickasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOIITHOCTH.

Jlornyeckue omeparuu. TaOnauIbl MCTUHHOCTH. JlorMueckue BBIpAKEHUS.
Jlormueckue ToXxnaecTBa. Jloka3aTenbCTBO JIOTMUYECKHX TOXAECTB C MOMOUIBIO
TaOJIUIl UICTUHHOCTH. JIornueckue onepanuu v ornepaiuy HajJ MHOKECTBAMU.

3aKoHBI anreOpbl JIOTUKUA. OKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BBIpAKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHECHUM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOKHBIX JIOTUUECKUX
GyHKIUN OT KOM4eCcTBa apryMeHTOB. [1oHbBIE CHCTEMBI JIOTHYECKUX (PYHKITUMA.

Kanonnueckne  Gopmbl  jmormueckux  BbipakeHuil.  CoBepIllIeHHBIC
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaJbHbIE (OPMBI, alTOPUTMBI HX
MOCTPOEHUS TIO TAOJIUIE UICTUHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbioTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxem Ha JIOTUYECKUX DJIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBneHne HENbIX 4YUCET B MaMATH KOMIIblOTEpa. OrpaHU4YeHHOCTH
JAana3oHa 4YucCesl MpPU OrPaHUYEHUHM KOJuyecTBa pazpsnaoB. llepenonHenue
paspsiAHON ceTkH. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JIOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.
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[ToGuToBbIE JOTHUYECKHE omepanuu. Jlorudeckuit, apupMeTHUECKUd W
mukimyecknii  capurn.  [lludpoBanme ¢ mOMOIIBI0O TOOWUTOBOW  omepanuu
«uckmovaroniee NJIN».

[IpencraBiieHHE BELIECTBEHHBIX YKCEN B IMaMATH KOMIBIOTEpA. 3HAdaIas
4acTh W MOPSAJOK yucia. Jluanma3oH 3Ha4€HHM BelECTBEHHBIX uuceln. [IpoGiembl
XpPAHEHUsI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJIMYECTBA
pa3psnoB. BellonHeHWE onepanuii ¢ BEIIECTBEHHBIMH YHCIAMHU, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Omnpenenenrne BO3MOXKHBIX pPe3yJIbTATOB pabOThl MPOCTEHIINX aJITOPUTMOB
YIOPABJICHUS] HCIOIHUTEISIMU U BBIYMCIUTENBHBIX alroputmoB. OrnpexaeneHue
WCXOJHBIX JAHHBIX, PU KOTOPBIX AITOPUTM MOKET JAaTh TpeOyeMblid pe3ysbTar.

OTamnbl pelmeHus 3aJad Ha KoMmbloTepe. MHCTpyMeHTalbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAYuK, MNpo@mmpoBIMK. KoMmumisuus W HUHTEpHpeTanus
nporpamMm. BupTyaiibHble MallluHBI.

WuTerpupoBanHas cpena pa3pabOTKu. Meroabl OTIAAKA MPOTrpaMM.
Hcnonb3oBanue TpaccUpoBOouHbIX Tabaun. Otiagounbii BeiBOA. [lomarosoe
BBITIOJTHEHUE MTporpaMmbl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOUYKCIICHHbIE, BELIECTBEHHBIE, CHUMBOJIbHBIC, JIOTUYECKHE. BeTBieHus.
Cnoxuble ycnoBus. [luknel ¢ ycinoBuem. [lukibsl 1O NEpEMEHHOM.
B3auMo3aMeHsIeMOCTh ~ pa3lMYHbIX  BUAOB  IUKJIOB. HBapuaHT  UHMKIA.
CocraBieHue 1LMKJIAa C MUCIOJIb30BAaHUEM 3apaHee ONpEeAeEHHOTO WHBapHaHTa
LUKIIA.

JIoKyMEeHTHUpOBaHKE porpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHus IPOrpPaMMbl U HHCTPYKLIMH JIJIs1 TOJIb30BATEIIS.

AnTOpuUTMBI 00pa0OTKM HATYPaJIbHBIX YMCEN, 3aITUCAHHBIX B MO3UIIUOHHBIX
CUCTEMaX CYHUCJICHHs: pa30OMEeHHE 3alucu 4Yucia Ha OTHeNdbHbIe HUDpHI,
HAaXOXXJEHUE CYMMbI W TIpou3BeleHUs 1U(dp, HAXOKICHHUE MaKCUMAaJIbHON
(MuUHUMAaTBHOWN) UGPHI.

HaxoxzaeHnue Bcex MpOCTBIX YMCEI B 3aJJaHHOM AuariazoHe. [IpencraBiieHue
Yucia B BUJIE HAOOpa MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXcs B (aityiax. TeKCTOBbIC U TBOMYHBIC (PaiIbI.
daitnoBbie TiepeMeHHbIe ((aiioBble ykazaTenu). Urtenue u3 Qaina. 3anuch B
Gait.
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Pazbuenue 3amaun Ha noazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHble 00BekTHI ((pakrtansl). PekypcuBHBIE MpoLEAyphl U
¢bynkiun. Vcnonb30Banne cTeKka Al OpraHu3alii PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH fA3bIKA MPOTrPaMMHUPOBAHUS.
[MoaxmtoueHne  OMOIMOTEK  MOANPOTpPaMM  CTOPOHHUX  MPOU3BOAMUTEIICH.
MoaynbHbIN PUHLKI TOCTPOEHHUS IPOTPAMM.

Yucnennble MeToapl. TouHoe U TpHOMMKEHHOE pEIICHUS 3a/Iauu.
YuclieHHbIE METOIbI PEIIEHUsS] YPaBHEHUI: METO/ 1epedopa, METO/I MTOJIOBUHHOIO
nenenusi. [IpuOnuxEHHOE BBIYMCICHUE JJIMH KPUBBIX. BbruuciieHue miomaaen
buryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYIOJbHUKOB, METOA
Tpanenuii). Ilonck Makcumyma (MUHUMYMa) QYHKUAM OJHOM NE€pEeMEHHOU
METO/IOM MOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX  JaHHBIX. BcTpoeHHbIE  (QYHKIMM  s3bIKA
IPOrpaMMHUPOBAHUS ISl 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMbI 00paOOTKH
CUMBOJIBHBIX CTpPOK: MOJACYET KOJIMYECTBA IIOSIBICHUN CHMBOJIa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHUMBOJIAM, IOUCK MOJCTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aME€Ha HAWJEHHOW MOJCTPOKM HA APYTyIO CTPOKY.
['eHepanusi Bcex CJIOB B HEKOTOPOM aii(haBUTE, YAOBJIETBOPSIOLIUX 3aJaHHBIM
orpannuyeHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl W TOCIEIOBaTENbHOCTH 4Hced. Bpruncienue 0000MEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCUBA MJIM YUCIOBOM MOCIEI0BATEILHOCTH (CyMMBI,
MPOU3BEJCHUS, CPEIHEro apupMETUYECKOr0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33Jl@HHOMY YCIIOBHIO).
JInHEeNHbIN MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CoptrpoBka 0HOMEpHOro Maccupa. [IpocTeie MeTOABI COPTUPOBKU (METOA
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
brictpass coptupoBka MaccuBa (aimroput™m QuickSort). JIBOMYHBIN MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBl (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MaCCHBOB: 3aMOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JIaHHBIM MTpaBUjIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIE TEXHOJIOT U

TekcToBeIil TIporieccop. PemaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammartukd. CpencrBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnonb3oBanue  ctwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBbIC
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nokymeHThl. CHocku, oriaBieHue. KomiekTuBHas paboTra ¢ JIOKYMEHTaMH.
HMHCTpyMEHTBI pelieH3UpOBaHUsI B TEKCTOBBIX Mporeccopax. OOimayHble CepBUCHL.
JllenoBast mepenucka. Pedepar. IlpaBunma 1WTHPOBAaHUS HUCTOYHUKOB U
opopmieHust OubnMorpaguueckux ccpuiok. OdopMieHue Crucka JIUTepaTyphl.
3HaKOMCTBO C KOMITBIOTEpHON BEPCTKOW TeKcTa. TeXHUYECKHE CpelcTBa BBOJIA
Tekcta. CHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAIM3a JAHHBIX: MPOTHO3HPOBAHUE,
Kiaccudukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTh
pelieHus 3aja4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/MJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHHE JaHHBIX,
BU3yallM3allisl JaHHBIX, HHTEpIpeTalus pe3ynbTaToB. IIporpammubie cpencTtBa u
WHTEPHET-CEPBUCHI JJI1 00paOOTKM U MPEICTaBICHUS JaHHbIX. bonpiine naHHbIE.
MarmmunHoe o0yuenue. IHTemekTyanpHblil aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAOIUIl. BbIYMCIeHHE CyMMBI,
CpEHEro apru(pMETUYECKOTr0, HAMOOBIIEr0 (HAMMEHBIIET0) 3HAYCHHSI AUana30Ha.
Boeruncnenre kKo3p@puuueHnta Koppensuuu JBYX psAIoB JaHHbIX. llocTpoenue
CTOJIOYATHIX, JUHEHYAThIX W KPYroBbix jguarpamm. Iloctpoenue rpadukos
dbynkuuii. [Togbop muHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

UucneHHoe pelieHre ypaBHEHWH C TIOMOIIBIO MOa00pa TmapameTpa.
OnTuMu3anys Kak MOMCK HAWIYYILIEero peuieHusl B 3alaHHbIX ycioBusx. LleneBas
byukius, orpaHuyeHus. JlokanbHbie W TJI00ATBHBIA MHUHUMYMBI II€JI€BOMN
dbynkuuu. Pemenune 3a1a4 onTUMHA3AIUN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KUIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teopernyeckue mMNOAXOAbI K OLIEHKE KOJMYecTBa HWH(pOpMAaIMU. 3aKoH
annutuBHOCTH MH(popmanuu. @opmyna Xaptinu. MHpopManuss u BEpOATHOCTb.
®opmyna lllenHOHA.

Anroputmbl cxaTtusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHS JAHHBIX C TMOTEPSMH. Y MEHBLICHUE
rIIyOuHBI KOgupoBaHus 11BeTa. OCHOBHBIE Uaen anropurmoB cxatus JPEG, MP3.

CkopocTh Tmepenayu JaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepeayud  OT
UH(POPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEpUCTHUK KaHasa CBA3H. [IpuyuHbI
BO3HMKHOBEHHUSl OIIMOOK TMpu mepefade JaHHbIX. Kozbl, mo3BoJsIONINE
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OoOHapy>KUBaTh W HUCIHPaBJIATh OIMIMOKHM, BO3HUKAIOUIME NpPHU Mepenaye JAaHHBIX.
Paccrosinne Xsmmunra. KoaupoBanue ¢ noBropenneM 0utoB. Koabl XaMMuHra.

Cuctembl. KOMIIOHEHTBI cUCTeMbl W UX B3aumojeiicTBue. CUCTEMHBIN
s dext. Ynpapnenue kak nHGopMaIMoHHbIi ipotiecc. OOpaTHast CBS3b.

Mopgenn u monenupoBanue. Llens MopennpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpolEeccy, Lenu MoaenupoBanus. Gopmanuzanus
IIPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAE, YIOOHOM IS
BOCIIPUATHS YesioBeKOM. [ 'paduueckoe npeacTaBieHue JaHHBIX (CXEMbl, TAOJIHIIbI,
rpadukn).

['padbl. OcHoBHBIE MOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHI], CIHACKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTpOCHUE
ONTUMAJIBHOIO MyTH MEXIy BeplIMHAMu Trpada, omnpeaeseHue KOIMYecTBa
pa3IMYHBIX IIyTE€d MEXKAY BEPIIMHAMU OPHUEHTHPOBAHHOIO ALUKIIAYECKOTO
rpada).

HepeBbs. bunapnoe aepeBo. JlepeBbsi moucka. CrocoObl 00Xxoja Jepena.
[TpencraBienue apuMeTHUECKUX BBIPAXKEHUHN B BUJE AepeBa. [[uckpeTHble Urpbl
JIByX UT'POKOB € MosiHOM uH@opmanueit. [loctpoenne nepesa nepedopa BapHaHTOB,
OMKMCAHKE CTPATErHH UTPhl B TAOIMYHON (hopme. BHIMTPHINIHBIE ¥ TPOUTPHIIIHBIE
MO3ULMHU. BBIMTPHIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CEpBUCHl MAIIMHHOTO IEPEBOJA U
pacnio3HaBaHusi yCTHOU peun. KorHuTuBHBIE cepBHUCHL. MneHTudukanus u mouck
N300paKeHUH, pacro3HaBaHUE JIUIL. CamooOy4aromuecs CHCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcrmosib3oBaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremax. Mcrnonb3oBaHuE METO0B
MCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MuTepuer Bemieit. [lepcrexkTuBb
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

dopmanuzauuss  OOHATUA  anropurma.  Mammna  TeropuHra  Kax
YHUBEpCcalIbHasl MOJeJIb BbruucieHuil. Te3uc Yepua—TrropuHra.

OrneHka CIIOKHOCTH BBhIUMCICHUN. BpeMst paGoTel 1 00BEM HCIIONB3YyEeMOM
naMaTH, WX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHUYECKON  CIIOKHOCTH  QITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHON
cinoxHocTH. IlepeGopHbie anroputmbl. [Ipumepsl pazIUYHBIX aAJITOPUTMOB
pELIEHUs OJTHOM 3a/1a4H, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTbD.
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[Torck mpocThIX 4YMCENd B 3aJ@aHHOM JUala3oHE C IMOMOIIbIO aJTOPUTMA
«petiero DpartoceHar.

MHoropa3psiaHbIe 1IeNble YUCIIa, 3a7a4d JUIMHHON apu(METHKY.

CnoBapu  (accolMaTUBHBIE MAacCUBBI, OTOOpakeHUs). XOII-TAOJIHIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CIOBApPs JJIsl 33JaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpa)XXEHHMs. BpluncieHue
apu(pMeTHYECKOT0 BBIPAKEHHUS, 3aITMCAHHOTO B MOCTPHUKCHOM (hopme.

Ouepenu. Mcnonp3oBanue ouepeu Al BpEMEHHOTO XpaHEHHS! TaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHHHMaIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOro rpacda. KoimdyecTBo pa3anMyuHbIX
nyTeld MeXIy BEepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada. Anroputm
JIeHKCTpBL.

JepeBbs. Peanuzanms n1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) naepeBbs. [locTpoeHue aepeBa JUIsl 33aJaHHOTO apuU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbl 00xoja nepeBa. Vcnonb3oBaHue creka U
ouepenu il 00xo/a Jiepena.

JluHamuueckoe TPOrpaMMHPOBAHME KaK METOJA peIIeHHs 3agad ¢
COXPaHEHUEM IPOMEKYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, peIIaeMble C MOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (DYHKLIHH,
1oJICYET KOJMYECTBA BApUAHTOB, 33]]a4l ONITUMHU3ALIHH.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa U METO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXO0JA.
Wukarncynsuus, HacleoBaHue, MOJIuMOphu3Mm.

Cpenbl ObicTpol pa3paboTku mnporpamMm. IlpoexktupoBanue wuHTepdeiica
nonp3oBarens. Vcmonp30BaHME TOTOBBIX  YOPABISEMBIX — DJIEMEHTOB IS
MOCTpOeHUS HHTEepdeiica.

O030p  s3bIkOB  mporpammupoBaHus.  Ilonarue o  mapagurmax
IPOrpaMMHUPOBAHUS.

NupopmanuoHHbIE TEXHOJIOT U

Otanbl  KOMITBIOTEPHO-MAaTEMaTHYECKOTO0  MOJCIUPOBAHUSA:  IMOCTAHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3yJIbTAaTOB MOACIUPOBAHUS.

Juckpernzanusi TpH  MaTeMaTHYECKOM MOJCIMPOBAHUHM  HEMPEPBHIBHBIX
npoieccoB. MogenupoBanue ABMKEeHHs. MojaenupoBaHue  OMOJOTHYECKHUX
cucteM. MareMaTu4eckue MOJETM B JKOHOMHUKE.  BwrumciurenbHbIE
HKCIEPUMEHTHI C MOJIETISIMHU.



JenaprameHT obpasoBannst AxMuHuCcTpauuu r. ExatepunOypra
MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

OOpaboTKka pe3yJbTaTOB SKCHEPUMEHTA. MeTOoJ] HaUMEHBIIMX KBaJPaTOB.
OueHKa YHUCIOBBIX MapaMeTpoOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBnenue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepositHoctHeie  Mozenu.  Metoasl Monte-Kapno.  MMutanmoHHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunable (pensaiuoHHBbIC) ©0a3bl JaHHBIX. Taliuia — TpeJCcTaBIICHHUE
cBeJeHU 00 ogHOTHIHBIX 0OBekTax. Ilome, 3amuch. Kmorou Tabmmiel. Pabora ¢
roToBoM 0a30i1 NaHHBIX. 3amnojiHeHWe Oa3bl JNaHHbIX. [louck, copTHpoBKa U
bunbTpalys TaHHBIX. 3ampochl Ha BBIOOPKY JT@HHBIX. 3alpOChl C MapaMeTpamu.
Briuncrnsiemblie 1oJsi B 3ampocax.

MHuorotabnuunble 0a3bl JaHHBIX. TUIMBI CBSI3eM MeXAy TaOaulamu.
Buenmnuit kitou. [{enocTHOCTh 0a3bl TaHHBIX. 3aIPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. IIoHATHE O cCepBEPHON U KIIMEHTCKOM YacTAX CaWTa.
TexHonoruss «KJIUEHT — CEPBEP», €€ MOCTOMHCTBA U HEAOCTaTKU. OCHOBBI A3bIKa
HTML u kackaaubix Tabnui ctuwieit (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pasmenienne BeO-caiiToB. Ycinyra XocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300paykeHU C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(mdpoBbIX (PoToanmaparoB U MHKPOCKOIIOB, BUIEOKaMEp, CKAHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekmuss  ypoBHEH, KOppEKUIHs — IIBETa.
OO6eciBeunBaHre IBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnactsamu.
OUIBTPHL.

MHuorocnoiinbie n3o0paxenus. TekcroBble cion. Macka cios. Kanamibl.
Coxpanenue BblJieieHHON obJsiacTu. [IoAroTOBKa WILTIOCTpAlMil 1Jisi BEO-CalTOB.
AHUMHPOBaHHBIE N300pAYKEHUSI.

Bekropnas rpaduxa. I[lpumutuBbl. H3meHeHue mopsiaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. dopmaTbl BEKTOPHBIX
pucyHkoB. Mcnosnb3oBanue KOHTYpOB. BekTopu3aius pacTpoBbIX U300paKEHUH.

[IpyHIMIOBI  TIOCTPOCHUST UM PEIAKTUPOBAHUS TPEXMEPHBIX  MOJEICH.
Cerounble Monenu. Marepuansl. MojenupoBaHHE€ HWCTOYHUKOB OCBEILICHHUS.
Kamepsl. AnautuBable TexHosioruu (3D-nipuntepsi). [loHsaTHe 0 BUpTyanbHOU
PEATBLHOCTHU U JIOTIOJTHEHHON PEaTbHOCTH.
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INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAINM, TMO3UTUBHBIX BHYTPEHHUX
yOEXKJEHUW, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM  POCCHIICKOTO
o0111ecTBa, paclIMpEHUe KU3HEHHOTO OMbITa U OMbITAa JEATEILHOCTU B IPOLECCE
peanu3alnud  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATENBHOUN JESITENBHOCTH.

B pesynabrate u3ydyeHHss HHPOPMATUKUA HA YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus y oOyyaromierocs OyayT copMHUpOBaHBI CIEIYIONIUE JIMYHOCTHBIC
pe3yibTaThl:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KECHHE
3aKOHA M TpaBOMNOpSAAKA,  COOJIIOJIGHWE  OCHOBOIIOJAralpIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH(OOPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HUJECOJIOTMUA JKCTPEMH3Ma, HAIMOHAJIU3Ma,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHNE K UICTOPUYECKOMY HACIEIUI0, OCTHKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMAaHUE 3HaYeHUsI MH()OPMATUKH KaK HAYKU
B KU3HHU COBPEMEHHOTO 00IIECTBAa;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYAas JCTETUKY HAy4YHOro W
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAHUU MH(DOPMAITMOHHBIX TEXHOJIOTUH;
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5) pu3u4eCcKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTh ~ 3[0POBOTO W  0Oe3omacHOro  oOpa3a  JKU3HH,
OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3J0pPOBBIO, B TOM YHUCJIE 3a CYET
coOIo/IeHUs TpeOOBaHMI O6e30MacHON KCIUTyaTallud CPEACTB UHPOPMAIIMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

uHTepec K cdepaM MNpoPecCUOHATbHOM JAEATEIbHOCTH, CBSI3aHHBIM C
MH()OPMATUKON, MPOrPaMMUPOBAHUEM M HHPOPMALHUOHHBIMU TEXHOJIOTHIMU,
OCHOBAHHBIMU Ha JOCTHKEHUAX HAYKH HMH(OOPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBepLIaTh OCO3HAHHBIM BBIOOp Oynymieil mpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O U C€aMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHUE IJ100AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOJIeM U IMyTel ux
pelieHus, B TOM 4HCI€ C YYETOM BO3MOXKHOCTEH  HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOr0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKH, JIOCTHXKEHHMSAM HAyYHO-TEXHHUYECKOrO IIporpecca M
OOIIECTBEHHOMN MPAKTHKH, 32 CYET IOHUMaHUS POJIU MH(OPMALIMOHHBIX PECYPCOB,
MH()OPMAIMOHHBIX MPOLECCOB U HH(GOPMAIIMOHHBIX TEXHOJOTHA B YCIOBHUAX
unppoBoil TpaHchopMauu MHOTUX C(ep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M HCCIIE0BATENBCKYIO JEATEIBHOCTh HHIMBHUIYAIbHO U B TPYIIIIE.

B mponecce QOCTHKEHHS JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IMPOTrPaMMBI
no HWHPOpPMATUKE Yy OOYYAIOLIUMXCS COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJUIEKT, Mpenoaraoumii chopMHUpOBAHHOCTH:

CaMOpPETYJIMPOBAHUS, BKJIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJaNnTUPOBATHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOMIEH CTpeMJIEHUE K JIOCTHKEHHUIO LU U
ycrexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHME JIE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;
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HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro MNPHU OCYIIECTBICHHMH KOMMYHHUKALMH, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOLIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISITh HHTEPEC U pa3peliaTb KOH(PIUKTHI.

METANIPEJMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEero
oOpa3zoBaHus y oOyuarwomerocss OyayT chOpMUPOBaHBl METAaNpEeIMETHBIE
pe3yJIbTaThl, OTPAKEHHBIE B YHHUBEPCAIbHBIX YUEOHBIX JEUCTBUSIX, & UMEHHO —
[O3HABATEJIbHbIE  YHUBEPCAJIbHBIE yueOHbIE JECUCTBUSA, KOMMYHUKATHBHbIE
YHHUBEpCajJbHble Yy4eOHbIE NIEWUCTBUS, PETYJIATHBHbIE YHHMBEpPCAJbHBbIC yueOHBIE
JIEHCTBUS, COBMECTHAS I€ATEIHHOCTb.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

1) 6a30BbIe JJOTHYECKHUE IeHCTBUA:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpobJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECCTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA I CPaBHEHUS,
Kiaccudukanmu u 00001IeHUS;

OTIPENEeNATh IENN JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTCPUU HX
JOCTHKCHHSI,

BBISIBIIITH 3aKOHOMEPHOCTH M MIPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepHaTbHBIX ¥ HEMATEPHUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YIhTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH yU4e€OHO-MCCIICOBATEIBCKON U MMPOCKTHOM JESTEIHHOCTH,
HAaBBIKAMHM  paspernieHusi MpoOyieM, CIMOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY IMOMCKY METOIOB PEIICHUS IPAKTUIECCKUX 3aa4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

OCYIICCTBJIATh PA3JIMYHBIC BHJBI JIEATCILHOCTH IO TIOJYYCHHIO HOBOTO
3HAHMS, €r0 WHTEPIpETaly, MPeoOpa30oBaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
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YU4EOHBIX CHUTyalUsX, B TOM YHCIE IpPHU CO3JaHUU YYEOHBIX U COLMAJIBHBIX
IIPOEKTOB;

(dbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0KA3aTelbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh IIapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIN IOUCK MEpPEeHOCca CPEeACTB M CIOCcOo00B
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3ZHEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTe;

BBIJIBUT'aTh HOBBIE WJEH, NpPEAjiaraTb OPUTMHAIBHBIE TOJIXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmaumei:

BJIAJI€Th HABBIKAMU MOJy4Y€HUs WH(OPMAIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATEJIBHO  OCYIIECTBJIATh  IIOWMCK,  aHalu3, CUCTEMAaTU3alUIl |
MHTEPIIPEeTALNIO HH(POPMALIMK Pa3IMYHbIX BUAOB U (HOPM MPE/ICTaBICHMUS;

co3JaBaTh TEKCThl B pa3au4HbIX (QopMarax ¢ Y4E€TOM Ha3HAYCHUS
uHpopMauu U 1EJEBOM  ayJUTOpPUM, BbHIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yAJIN3aL1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnu, €€ COOTBETCTBUE
IIPaBOBBIM M MOPAJIBHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEICTBa  WH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIIEHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1a4 ¢ CcoOMIoJicHHeM TpeOOBaHUN HSPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMUTUEHBI, pecypcocOepexeHHsl, TMPaBOBBIX UM  JTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3allUThl  WH)OpManuwy,
MH(OPMAIIMOHHOW 6€30MaCHOCTH JINYHOCTH.
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KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA

1) oOmenme:

OCYILECTBIATh KOMMYHUKAIIMU BO BCEX cepax *KU3HU;

pacro3HaBaTh HEBEepOaJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCBUIKM KOH(MIUKTHBIX CUTyaluil |
CMSITYaTh KOH(JIUKTHI;

BJIAQJE€Th  PA3IMYHBIMM  CcHocoO0amMM  OOIIEHHSs U B3aUMOJACWUCTBUA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMAT4aTh KOH(DJIUKTHBIE CUTYAILIUH;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA JAesiTeJIbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI;

BBIOMPATh TEMAaTUKy M METOJAbl COBMECTHBIX JAECUCTBUI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

IPUHUMATh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJMHUPOBATh JEUCTBUS MO HX JOCTH)KCHHMIO: COCTABJIITH IUIAH JCHCTBUM,
pacupenensiaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE TMOBEJECHUE B Pa3IUUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

1) camoopranuszanms:

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATCIIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH PEIICHUS NPoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEITTOYTCHHIA;,

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsATh paMK{ y4eOHOTO IIpeAMETa Ha OCHOBE JTUYHBIX MPEANOYTCHUM;
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JieJIaTh OCO3HAHHBINA BBIOOP, apIryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pEIICHHE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHHUIO HIMPOKOM JpyAHMLIUK B
pa3HbIX 001acTAX 3HAHWM, NOCTOSHHO IOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYallHUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/JE€Th HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEpPILIAEMBIX JEUCTBUM M MBICIUTEIBHBIX INPOLIECCOB, HX PpE3YJNbTAaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CUTyalllH, BhIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUSA 110 UX CHUKECHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX I[IPU AaHaJIU3€ pPe3yJbTaToOB
NEATEIIBHOCTH.

3) npuHATHA ce0s1 M APYyrux:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M apryMEHTBl APYIMX I[IPU AaHaJIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIHX HA OIIHOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3ULIMU APYTOro 4eaoBeKa.

HPEAMETHBIE PE3YJIbTATDBI

B mnponiecce uzyuenuss xkypca MHGOpPMATHKH YriyOJaE€HHOTO ypoBHS 6 10
Knacce OOy4arONMMHUCSA  OyOyT JOCTUTHYTBHI  CJEAYIONIME  IPEIMETHbIE
PE3yNbTATHI:

BJIAJICHUE TIPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIICCCOB B TMPHUPOJAC, TEXHHUKE U OOIISCTBE, IOHATUAMHU «HHOOPMALIH,
«MH(POPMAIIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cUCTeMHBIN 3 PeKT», «MHDOPMAITMOHHAS CHCTEMAY, «CUCTEMa YITPABICHUS;

BJIAJCHUE METOJAaMH IIOMCKa HWHPOpMamuK B ceTH VIHTEpHET, yMEHHE
KPUTHYECKH OIICHUBATh WH(POPMAIIHIO, TOTYICHHYIO U3 ceTH VIHTepHeT;

YyMEHUE XapaKTepu30BaTh OOJbIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS ¥  HAMpPaBICHUS HWCIIOIB30BAHUSA, yMEHHUE
KJacCH(PUIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
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KJaccuduxanus, KJIacTepHU3allus, aHaIu3 OTKJIOHEHHH ), MOHUMATh
MOCIIEI0BATEIBHOCTD PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allMsl TaHHBIX, UHTEPIPETALHS pPe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTpoiicTBa U (YHKIUOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHJACHIIUN Pa3BUTUS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKAMHU pabOThl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMUA TPOTPAMMHOTO OOecredyeHus: MJisi pelieHus Y4YeOHbIX 3a7ad [0
BbIOpaHHOM cHelUalIn3ally;

HAJIMYUE TIPECTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3aAlNUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 oOOWMX MNpUHUMIAX Pa3padOTKM W (PYHKUMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHUM;

NOHMMaHHWE YIrpo3 HWH(POPMAlMOHHONM O0€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB W CpPEICTB MPOTUBOACUCTBHA OSTUM yIrpo3aMm, COONIOJCHHE Mep
0€301MacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PaCIPOCTPAHEHNE TTEPCOHATBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH U TUTHEHBI ITPHU paboTte
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMU LIU(PPOBOTO OKPYKEHUSI, TOHUMAHHUE
IPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIBIOTEPHBIX Mporpamm, 0a3 HaHHBIX U
paboTel B ceTn MIHTEpHET;

NOHMMAaHHWE OCHOBHBIX TMPHUHIMIOB JUCKPETU3AIMHA DPA3NUYHBIX BHJIOB
uHdopMaIuu, yMEHUE ONpEeNensiTh HMHPOPMAIMOHHBI OOBEM TEKCTOBBIX,
rpaduyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alluH,
YMEHHE OIpPEACNsATh CPEAHIOI CKOPOCTh TMepefadd JaHHBIX, OIICHHWBATH
U3MEHEHHE BpEMEHH Tepefadyd Ipd H3MEHEHUH WHGOPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H;

YMEHHE MCIOJIb30BaTh MPU PEIICHUU 3a/lad CBOMCTBA MO3UIIMOHHOW 3amucu
YHCell, AITOPUTMA TIOCTPOEHUS 3alMCH YUCIIAa B MO3UIIMOHHONW CHUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHHS YHCIIA 1O CTPOKE, COACprKaIlei 3amuch
ATOTO YHCla B TIO3UIIMOHHOM CHCTEME CUHCIICHHS C 3aJlaHHBIM OCHOBAaHHEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE OIepalud B TO3ULIHUOHHBIX CHCTEMax
CUHCJICHHUS,

YMEHHE BBITIONHATH MpeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH, HCIONB3Ys
3aKOHBI ~ajareOpbl JIOTUKH, YMEHHE CTPOWTH JIOTHYECKOE BBIPAXKECHHE B
TN3BIOHKTUBHON Y KOHBIOHKTUBHOW HOPMAJBHBIX (hOpMax MO 3aJaHHOU TalmwIe
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WUCTUHHOCTH, HUCCJEN0BAaTh O0OJACTh MCTUHHOCTU BBICKA3bIBAHUS, COACPIKAIIETO
NepeMEHHBIC, PENIaTh HECIOKHBIC JJOTHICCKUE YPABHCHUS M CHCTEMbI YpPaBHEHU;

NOHMMaHUE O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM H TEKCTOBOM
uHpopmaluu (3anuch 4Mcesl B MO3UIIMOHHOW CHCTEME CUMCIICHHUS, HAaXO0XKJICHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JMana3oHe, 00paboTKa MHOTOPA3PSIAHBIX HETbIX
YHCeJl, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTUX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CI0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKAa MAaccHBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH JIJIsl PEIICHUSI OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussiMH O 0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISTh AaHAINU3 NPEIJIOKEHHOW MPOTPaMMBI:
OTIPEJICIIATh PE3YNIbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
OTIPEENATh, TPU KaKUX HCXOJHBIX JTaHHBIX BO3MOXXHO ITOYYCHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPBIE MOTYT MPHBECTH K OIMMUOKE B padoTe
porpamMmbl, GOPMYIUPOBATH MPEI0KEHUS M0 YIYUIIEHUIO POTPAMMHOTO KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEePHANIbI C UCTIOJIb30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh AJIEKTPOHHBIC TAOIWIIBI ISl aHAIM3a, TPEICTaBICHUS
u  o0paboTku  JaHHBIX  (BKJIIOYAash  BBIUMCIEHUE  CYMMBI,  CPEIHETO
apu(PMETUIECKOTO, HaWOONBIIET0 W HAUMEHBIIEr0 3HAYEHUW, pelIeHue
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHUS, MOJ00p JUHUU TPEHIA, PEIICHUE
3aJ1ay IPOTHO3UPOBAHMUS).

B mnpornecce uzyuenus kypca uHGOpMATUKU YriayOn€HHOTO ypoBHS 6 11
Knacce oOydarONMMUCS  OyQyT JOCTUTHYTBHI  CJEAYIONWE  TPEIMETHbIE
PE3yNbTATHI:

YMEHHE CTPOUTHh HEpPaBHOMEPHBIC KOIbI, JJOMYyCKAIONINEe OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEHIIINE
KOJIbI, KOTOPBHIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepeade
JAHHBIX, CTPOUTH KOJ, 00ECTICUMBAIOIINI HANMEHBIITYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIICHHMSI TIPH HW3BECTHOM YAaCTOTE CHMBOJIOB, IOSICHATH TPHHIIMITBI
paboOTHI MPOCTHIX AATOPUTMOB CIKATHSI TAHHBIX;

YMEHHE pellaTh aJTOPUTMHUYECKUE 3ajaud, CBSI3aHHBIC C aHAIM30M rpados
(3amauM  TIOCTPOCHHUS  ONTHUMAIBHOTO TYTH MEXIy BepimuHamMu rpada,
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ONpENENeHUs]  KOJIMYECTBA  PA3NUYHBIX  IyTed  MeXAy  BeplIMHAMU
OPUEHTHPOBAHHOTO AIIMKIMYECKOro rpada), yMEHHE HCIOJIb30BaTh JACPEBbs IMPH
aHallM3e W TIOCTPOCHHWU KOJOB U JJS TPEIACTaBICHUA apUPMETHUECKUX
BBIPQXEHUM, TIpU PELIEHUH 3aja4 TIOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO
UTPHI 10 3alaHHOMY aJTOpPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBHIUTPHIIIHYIO
CTPATETrHuIO UIPBHI;

yMEHHE pa3padaTbiBaTh W pEANM30BBIBaTH B BHUAE NporpamMm 0a3oBbIC
aJITOPUTMBI, YMEHHUE HCIOJB30BaTh B MPOrpaMMax JaHHbIE PA3IUYHBIX TUIIOB C
y4€TOM OrpaHMUYEHHUI Ha JUana3oH UX BO3MOKHBIX 3HAUEHUH, MPUMEHSATH IPU
pELICHNN 3a/1a4 CTPYKTYPbI JaHHBIX (CIUCKH, CIOBapHU, CTEKU, OUE€PEIN, IEPEBH),
UCIIONB30BaTh 0a30BbIE OMEpallid CO CTPYKTypaMH JAQHHBIX, HPUMEHSTh
CTaHJAPTHBIE M COOCTBEHHBIE TOIIPOrPAMMBI ISl 00paOOTKH YMCIOBBIX JAaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MpHU pa3paboTke mporpamm OHOIHMOTEKH
HOJIpPOrpaMM, 3HaThb (PYHKUHMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpe/bl pa3pabOTKH, yMEHUE UCIOIb30BaTh CPEACTBA OTIAIKHU IPOTPAMM B
cpelie MporpaMMHUPOBAHUS, YMEHHE TOKYMEHTUPOBATH IPOTPAMMBEI;

YMEHUE CO37aBaTh BEO-CTPAHUIIBL;

BJA/ICHHE OCHOBHBIMH CBEICHMSIMH O 0a3zax JaHHBIX, HX CTPYKTYpE,
CpeICTBaxX CO3[aHHUS W pabdOThl C HUMH, YMEHHE HCIOJb30BaTh TAaOJIMYHbIE
(pensiioHHBIE) 0a3bl JAHHBIX (COCTaBIATH 3alpOChl B 0a3aX JAHHBIX, BHIMIOIHSITH
COPTHPOBKY M TIOMCK 3amuceld B 0a3e JaHHBIX, HAMOJMHATH pazpaboTaHHyIO 0azy
JTAaHHBIX ) U CIIPABOYHBIE CUCTEMBI;

YMEHHE UCIO0JIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUE MOJIEIN JJIs aHaInu3a
OOBEKTOB M MPOLECCOB: (OPMYIUPOBATH LEJIb MOJAETUPOBAHUS, BBINOIHITH
aHallM3 pe3yNbTaTOB, IMOJYYCHHBIX B XOJI¢ MOJCIMPOBAHUs, OICHUBAThH
COOTBETCTBHE MOEIN MOJEIHUPYEMOMY OOBEKTY WM IPOILECCYy, MPEICTaBIATh
pe3yJbTaThl MOJIETUPOBAHUS B HATJISAHOM BUJIE;

YMEHHE OpraHU30BBIBATH JIMUYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LU(MPPOBBIX TEXHOJIOTUH, TOHUMaHUE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJApCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB pa0dOThI, BO3MOKHOCTEH M OTpaHUYEHUs
NPUMEHEHHUsI TEXHOJOTM MCKYCCTBEHHOI'O HMHTEJIEKTa B Pa3IMYHBIX 00JaCTX,
HAJIMYUE TPEJCTAaBICHUI O Kpyre penraeMbpIX 3afad MalIidiHHOTO OO0y4YeHUs
(pacnio3HaBaHus, KJaCCU(PUKAIMK U MPOTHO3UPOBAHWS) HAJIMUWE MPEACTABICHUH
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHA B Pa3IAYHBIX
npodeccruonanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mn Konrposnbusie  IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazgea 1. lndpoBasi rpaMoOTHOCTH
11 Komiberotep - yHHBEpCanbHOE YyCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 ITporpammHoe obecnieueHue
1.3 KomnerorepHslie cetn 5
1.4 WNudopmannonHas 6e300acHOCTb 7 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 Pei dopan 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Hroro no pazneny 40
Pa3zpnen 3. AllropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
32 BcenomorarenbHble aaropuTMbl 8 2
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3.3 YuciaeHHbIe METOIBI 5 3
34 AAroputMbl 00pabOTKH CUMBOJIBHBIX 5 |
JTAHHBIX
3.5 AJTOpUTMBI 00paOOTKH MacCUBOB 10 3.5
Hroro no pazneny 44
Pa3nen 4. UndopmaumoHHbIe TEXHOJIOTUHN
4.1 ‘ O0paboTka TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 1aHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5
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11 KUIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u nHGopMamoHHbIe 10 )5
IIPOLIECCHI
1.2 MoaenupoBaHue 8 2
Hroro nio pazgeny 18
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
2.1 DNeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
)3 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
IPOTPaMMHUPOBAHUS |
Hroro no pazneny 50
Paznen 3. UndopmManmoHHbie TEXHOJIOTUH
31 KomnbroTepHo-maremaTnueckoe g )
' MOJICIUPOBaHHE
3.2 bas3rer qaHHBIX 10 4
33 Be6-caiiTh 14 4
34 Kommnprorepnas rpaduka 8 3.5
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3.5 3D-monenupoBaHue 8 3
Hroro no pazgeny 48
PesepBHOE Bpemst 20
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 0 36.5
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara uudposbie

Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero H3y4eHusi o0pa3oBaTeJbHbIC

padoThI padoTbI pecypes!

TpeboBanus TeXHUKH OE€30IIACHOCTH U
TMTUEHbI IPH paboTe ¢ KOMITBIOTEPaMU U
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKPY>KCHHUS

[TpuHIMIIBI pabOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMEH JaHHBIMU C IIOMOIIBIO IIIVH.
KonTtposepsl BHEIIHUX YCTPOMCTB
ABTOMAaTHYECKOE BBITTOJIHEHUE MPOTPaMMBbI
MIPOLIECCOPOM

OneparnBHasi, NIOCTOSIHHAS U
JOJITOBpeMeHHas naMsATb. KoHTpotepsl
BHEILIHUX yCTpOMUCTB. IIpsamoii noctym k
naMsATH

COBpeMeHHBIe KOMITBIOTCPHBIC
TEXHOJIOTUH

[Tporpammuoe obecnieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H 1

MOOWJIBHBIX YCTPOUCTB
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g CucreMHOe ITporpaMMHOE OOecreueHue. |
OrnepaliluOHHBIE CUCTEMBI

9 Yrunutsl. [[paiiBepbl yCTPOUCTB. |
[TapamienpHOE IPOrpaMMUPOBAHUE

10 WNHcTannsuus v JeMHCTaIUTALIMS |
MPOrpaMMHOTO 00ecTIeueHUs
daiinoBbie cucTembl. [IpuHIUIIBI

1 pa3MeNIcHHs] © UMEHOBaHUS (ailyioB B |
nosroBpeMeHHou mamst. [11a6mons! ais
ornucaHus rpymi GailioB
3akoHoaarenbcTBO Poccuiickoit

12 ®enepanyu B 001aCTH MPOrPaMMHOTO 1
oOecreueHus U JaHHBIX
[IpuHUKIIBI TOCTPOEHUS U annapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEM. 1
CereBble MPOTOKOJIbI

14 Cetb UnTEpHET 1

15 Paznenenune IP-cetn Ha moaceru ¢ 1
IIOMOIIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPHUPOBAHHE 1
Bunel nestensHocTr B ceTu IHTEpHET.

17 Cepsucsl MHTEpHETA. ["'OCy1apcTBEHHBIE 1
AJIEKTPOHHBIC CEPBUCHI M YCITYTH

18 Nudopmannonnas 6e30macHOCTh 1

19 Bpenonocuble nporpamMmmHoe obecrieueHue 1
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20

1 METOJIbl OOPHOBI ¢ HUM

[IpakTuueckas pabota 1o Teme
" AHTUBHUPYCHBIC TPOTPAMMBI"

21

OpraHmaum{ JIMYHOT'O apXHBa
uHpopmanuu. PesepBHoe KomupoBaHUe.
[TaposibHas 3amuTa apxuBa

22

23

[IudpoBanme TaHHBIX

Anroput™m mmdpoBanusi RSA.
Creranorpacdus

24

25

26

27

28

[IpakTnueckas pabora 1o Teme
"[llndppoBanue naHHBIX"

WNudopmanus, 1aHHbIE U 3HAHUS.
WHdopmanroHHbIe TPOLECCH B TPUPO/IE,
TEXHUKE U 00ILECTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curHasiel. Heo6xo1umMocTh ucKpeTn3anuu
uHbopMaIny, NpeHa3HaueHHON IS
XpaHeHHus, epeiau u 00paboTKU B
uU(pPOBBIX cUCTEMaX

JIBonuHO€E KogupoBaHue. PaBHOMepHBIE U
HEpaBHOMEpPHBIE KOABI. [[ekoanpoBanue
COOOIICHUH, 3aMCAaHHBIX C TTOMOIIBIO
HEPABHOMEPHBIX KOJIOB

Ycenosue @ano. I[loctpoeHrne 0AHO3HAYHO

JEKOAUPYEMBIX KOJOB C IIOMOIIBIO JAEpEBa.
I'pad An. A. Mapkosa
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E,I[I/IHI/IHLI HN3MCPEHUSA KOJIUYCCTBA

29 uHpopmanuu. AnpaBUTHBIA MOIXOA K 1
OLIEHKE KOJMYECTBa HH(POpMAIIUU

30 Cucrembl CUUCIICHUS 1

31 [TepeBon unceln U3 OAHON CUCTEMBI |
CUHUCIICHUS B IPYTYIO
JIBou4Hasi, BOCbMEpUYHas U

32 LIeCTHAaTepUYHAsI CUCTEMbI CUMCIICHUS, 1
CBSI3b MKy HUMHU
JIBou4Hasi, BOCbMEpUYHas U

33 HIeCTHAALATepUYHAs CUCTEMBI CUUCIICHHUS, 1
CBSI3b MEX/Yy HUMU
JIBon4Hasi, BOCbMEpUYHas U

34 LIECTHAALIATEPUYHAS CUCTEMBI CUUCIICHUS, 1
CBSI3b MKy HUMU

35 Apudmerrueckue onepanuu B |
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS

36 TpouuHast ypaBHOBEIIIEHHAs CHICTEMa 1
CUHCTICHUS

37 JIBOMYHO-/IECATUYHAS] CUCTEMA CUUCIICHUS 1

38 KoaupoBanue TekcToOB 1

39 PacTtpoBoe koupoBaHue n300paskeHui 1
[IpakTnueckast pabota 1o Teme

40 " Tuckperuzarus rpaduaeckoit 1 1

nHpopmarun"
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41

42

43

44

[IBeToBbIE MOAETH. BekTOopHOE
koaupoBanue. @opmatsl (haiios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Konuposanue 3Byka. OnieHka
MH()OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX [P 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUN U Pa3PsIIHOCTH
KOJIMPOBAHUS

IIpakTryeckas pabora o Teme
"Jluckperusanus 38ByKoBoi nupopmanun"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabmuibr
NUCTUHHOCTHU

Jlormueckue BBIPAXKCHUA. Jlornueckue
TOXACCTBA. I[OKEB&TCJ'ILCTBO JOTHUYCCKHUX

TOXACCTB C ITIOMOIIIBIO Ta6J'II/II_[ HCTUHHOCTHU

[IpakTuyeckas pabora o Teme
«IToctpoenue u anamu3 TabIUIL
MCTHUHHOCTHU B TAOJIMYHOM IIPOLIECCOPEN»

48

Jlornueckue oneparyu 1 ornepaniu Haj
MHOKECTBAMU

49

Jlormueckue oncpanuru U orepan Halg
MHOXKECTBaMH

50

3aKoHBI aNTeOphl TOTUKUA. DKBUBAIICHTHBIC

peoOpa30BaHUs TOTUIECKUX BBIPAKCHHIMA




JenaprameHT odpa3oBanus AxMuHHCTpanun I. ExatepunOypra
MyHununaisHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOe yIpexkKaAeHNe — CpeAHss o0meobpa3oBartenpHas mkona Ne 36 um. M.IT.Oxunnosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

51

52

53

54

Jlornueckue ypaBHEHUS U CUCTEMBI
YpaBHEHUU

Jlornueckue GpyHKIIMU. 3aBUCUMOCTD
KOJIMYECTBA BO3MOKHBIX JIOTHUYECKHX
(GYHKIUH OT KOJIUYECTBA ApIYMEHTOB.
[TosiHbIE cUCTEMBI TOTMUECKUX (QYHKIUI

Kanonuueckue Gpopmbl TOrHuecKux
BbIpakeHUi1. COBEpILICHHbIE
TU3BIOHKTUBHBIE U KOHBIOHKTUBHbIE
HOpMaJsbHbIEe (POPMBI, AJITOPUTMBI HX
MOCTPOEHUS 110 TabJINIIE UCTUHHOCTH

Jloruueckue 3J1€MEHTHI B COCTaBe
KOMIIBIOTCPA

55

56

57

Tpurrep. Cymmarop. MHoropa3psaHbiit
CyMMAarop

IlocTpoeHne cxem Ha JJOTMYECKHUX
2JIEMEHTaX. 3alKCh JJOTUYECKOIO
BBIPAKEHMS 110 JIOTHYECKOU CXEME

MI/IKpOCXCMBI N TCXHOJIOI'UsA UX
IMPpOU3BOJACTBA

58

HpeHCTaBHeHI/Ie LEJIBIX YHUCECII B IIaMATH

KoMIibtoTepa. OrpaHn4eHHOCTh JUana3oHa

YyyCell IPU OTPAaHUYECHUU KOJIMYECTBa
pa3psaoB. Ilepenonnenue paspsaHoit
CETKH

59

be33HakoBEIe ¥ 3HAKOBEIC JaHHBIC.
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3HaKOBBII OUT. JIBOMYHBIM
JOTIOJTHUTEIBHBIN KO/ OTPUILIATEIIbHBIX
quceln

IIoOuTOBEIE JIOTHYECKHUE Oorcpanuru.

60 Jlornueckuii, apudpmeTndecKkuii u 1
LHUKINYECKUI CIBUTH

61 [IIudpoBanme ¢ MOMOIIBIO TOOUTOBOM |
onepanuu «vckiyvaroniee NI

& [IpencraBienue u XxpaHeHUE B IAMSITH !
KOMIIBIOTEpA BELLIECTBEHHBIX YHCEN
BrinonHenue onepanuii ¢ BEeCTBEHHBIMU

63 qHCcIaMU, HAKOIUIEHHE OMIHMOOK MpH 1
BBIYHCIICHUSX
ITpakTryeckas pabora no teme «M3ydenue

64 [IOPA3PAAHOrO MAIIMHHOIO NPEACTaBICHUS 1 1
LIEJIBIX U BELIECTBEHHBIX YUCEI»

65 AHanu3 alropuTMoB 1
Oranel peleHus 3a1a4 Ha KOMIIbIOTEPE.

66 HNHcTpymMeHTaNbHBIE CPEACTBRA: 1
TPaAHCIATOP, OTIAAAUUK, TPOPUITUPOBIIUK
Cpena nporpamMmmupoBanust. Komnumsius

67 U MHTEPIIPETALINS TPOrPAMM. |
Buptyansabie Mmammnbl. IHTErprpoBaHHAS
cpena pa3paboTKu

68 MeToap! OTJIaAKU IPOrpaMM 1

69 Tunel nepeMeHHBIX B S3bIKE 1
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[IPOrpPaMMHUPOBAHUS
70 O6paboTKa LEeTbIX YUCET 1
71 O0paboTKa BENIECTBEHHBIX YHCEI 1
72 CiyuaiiHble ¥ IICEBIOCIIYYaliHbIE YNCIIA 1
73 BerBnenus. CinoxHble yCI0BUS 1
74 [uknsl ¢ ycnoBueM 1
[ukibl O MEPEMEHHOM.
75 B3anMo3aMeHsAeMOCTh pa3IMYHbIX BUI0B 1
IIUKJIOB
76 O06paboTka HATypaIbHBIX YUCEIl C |
WCTIOJIH30BAHNUEM IIUKIIOB
HaxoxxaeHne Bcex MpOoCThIX YHCeN B
77 3aJJaHHOM Juana3oHe [IpakTuueckas | 0.5
pabota no Teme «Pemienue 3agay METOJIOM '
nepedopar»
78 WNuBapuaHT nukia 1
79 JIOKyMEHTHUPOBAaHKE MPOTPaMM 1
20 O0paboTka JTaHHBIX, XPAHALIUXCS B |
daitmax
81 PasOuenne 3amaun Ha mmoa3amayu 1
Vcnonb30BaHue cTaHAApTHOM OMOIMOTEKH
2 A3bIKa porpaMmupoBanus. [logkirouenue 1
O1OIMOTEK MOANPOTPAMM CTOPOHHHX
MPOU3BOAUTENEH
83 [Tonnporpammel (ipoueypsl U (pyHKITHH) 1
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84 [Toanporpammel (TIporietypbl U G YHKIIUN) 1

25 [IpakTuueckas pabota 1o Teme | |
"PazpaboTka moamporpamm"
Pexypcust. PekypcuBHble 00BEKTHI

26 (bpaxramnsl). PekypcuBHbIE TPOLIETYPHI |
¢bynkuuu. VMcrnonp30BaHue CTEKa IS
OpraHu3aliy PEKYPCUBHBIX BHI30BOB

g7 [IpakTuueckas padbora 1o Teme | |
"PexkypcuBHBIE IOAIIPOrPaMMBbI"

28 MonynbHbIN TPUHIUT TOCTPOCHUS |
porpamMm

89 YucneHHble METOIbI 1

90 [IpakTryeckas pabora o Teme | |
«HucnenHoe penieHnue ypaBHEHU

91 Hcnonb3oBaHue TMCKPETU3ALUH B |
BBIYHUCITUTENBHBIX 33/]a4ax
[IpakTnueckas pabota 1o Teme

92 «I[IpubmmxEHHOE BRIYUCIICHUE JJIUH 1 1
KPUBBIX U TUIOIIAAeH Quryp»

93 [TpakTryeckas pabora mo Teme «Ilomck | |
MakcuMyma (MUHUMYyMa) QyHKIIUN
OOpaboTka CHUMBOJIBHBIX TAHHBIX.

94 AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX |

CTPOK: IMOJICYET KOJIMYECTBA MOSBICHUI
CUMBOJIa B CTPOKE
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Anroput™bl 00pab0OTKH CUMBOJIBHBIX
95 CTPOK: pa30MeHNEe CTPOKU Ha CIIOBA 1O 1
poOETHLHBIM CUMBOJIAM

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM

96
CTPOKH; 3aMCHA HAUJICHHOUW ITOJACTPOKHU Ha

APYTYIO CTPOKY
[IpakTuueckas pabota mo Teme
"O6paboTKa CTPOK C UCMOJIB30BAHUEM

97 . .
GyHKIUI cTaHIapTHON OMOJIMOTEKH SI3bIKA

MporpaMMUpoBaHus"

98 I'eneparus cioB B 3aJaHHOM ajipaBUTE 1

MaccuBbI 1 TIOCIIEIOBATENBHOCTH YHCEIL.
99 [IpakTnueckast padbota 1o Teme 1 0.5
"3anonHenue Maccupa'

100 O06001IEHHbIE XapaKTePUCTUKH MacCHBa 1

JIMHEWHBIN MOMCK 3aJaHHOT0 3HAUCHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA IOUCK 3aJaHHOIO 3HAYEHHUS B
maccuBe"

101

[IpakTuueckas pabora no teme "Ilonck
102 MUHUMAaJIBHOTO (MaKCUMaJILHOTO) 1 1
2JIEMEHTA B YHCIOBOM MaccHuBe"

CopTupoBKa OJHOMEPHOTO MaCCUBA.
103 [IpocTeie METOIBI COPTHPOBKH. 1 0.5
[IpakTrueckas padota mo Teme "lIIpocTeie
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METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciausHueM. boictpas

104 COPTHPOBKA MaccuBa (aJIropuT™m | 0.5
QuickSort). [TpakTrueckas pabota 1mo Teme '
"BricTpas coptupoBKa MaccuBa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora 1o reme 1 0.5
" JIBOMYHBIN TTOUCK"

106 JIByMepHbIE MaCCUBBI (MaTpPHULIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIIL 1

108 Pemenue 3aiay ananm3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KommnsrorepHas BEpCTKa TEKCTa 1
[IpakTruyeckas padora no Teme "Bépcrka

111 JIOKYMEHTOB C MaTEMaTU4YECKUMHU 1 1
dbopmynamu”

112 HNHCcTpyMEHTBI peLieH3UPOBAHUS 1

13 [IpakTuueckas pabota 1o Teme 1 1
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
Ob6naunblie cepBuchl. KomnekTuBHast

114 pabota ¢ mokymeHntamu. [IpakTuueckas | 0.5
pabora o Teme "KomnexktuBHas pabota ¢ i
JTOKyMEHTaMu"

115 Anamu3 ganubix. boiapime nanHble 1

116 MarmaHnoe oOydeHne 1
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117 AHaIM3 JaHHBIX C MOMOIIBIO JIIEKTPOHHBIX
TadIIUI

[IpakTrueckas pabota o Teme "AHanus
118 JTAHHBIX C TTIOMOIIBIO AJIEKTPOHHBIX 1 1
Tabyurn"”

[TocTpoenne rpadukoB GyHKIIHIA.
IIpakTryeckas pabora o Teme

119 "HarisiiHoe npesicTaBiIeHue pe3ysibTaToB
CTaTUCTHUYECKON 00pabOTKHU JaHHBIX B
BUJIE IMarpaMM CpeICTBaMH pelakTopa
ANEKTPOHHBIX Tabnui"

Jluaun Tpenna. [Ipaktuueckas pabota mo
120 teme "Ilon0Oop nuHuM TpeHa, 1 0.5

IIPOrHO3UpOBaHuE"

[Ton6op napamerpa. [IpakTuueckas padbora
121 1o TeMe "YncneHHoe peleHue ypaBHeHUM 1 0.5
C MOMOIIIBIO 1T0/100pa napamerpa”

OnTumMHu3anus Kak MOMCK HAUITy4IIero
pelIeHns B 3aJJaHHBIX YCIOBUSIX.

122 [IpakTuueckas pabora no teme "Perienue 1 0.5
3aJ1a4 ONTUMHU3AIUHU C IOMOIIBIO
3JIEKTPOHHBIX TabmHI"

123 PesepBHOE Bpems

124 PesepBHOE Bpems

125 PesepBHOE Bpems

— | | |

126 PesepBHOE Bpemst
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127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoOe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoOe Bpemst 1
136 PeszepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136 0 15
[MPOTPAMME
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11 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
/i Tema ypoxa Beero KonrTpoabubie IIpakTuuyeckue fll3y'{eﬂl/lﬂ :)Iﬁlil;l;OBaTeﬂbele
padoThI padoThI pecypesI
KomngectBo nndopmarnmu 1
2 AJITOPUTMBI CKaTUsl TAHHBIX 1
AnroputMm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixatue
4 J@HHBIX C IIOMOLIBIO AITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKaTUSI TAHHBIX C TIOTEPSIMHU.
6 [Ipaktuueckas padota o teme "Cxxatue 1 0.5
JTaHHBIX ¢ oTepsamu (anroputmsl JPEG, '
MP3)"
CkopocTh nepenaun JaHHbIX 1
[TomexoycToNYMBBIE KOJIBI 1
9 [IpakTnueckast pabota 1o Teme | 1
"[TomexoycroitunBblie KOIbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3auMozeiicTBrue. CucteMHbiid YHPexT. 1

VYnpasnenue kak HHGHOPMAITMOHHBIN
nporiecc. OOpaTHas CBS3b
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11 Mojenu 1 MOJIeTMpOBaHKE 1
12 I'padmr 1
13 Pemenue 3aa4 ¢ momoIisio rpados 1
14 HepeBbs 1
15 OCHOBBI TEOPUU UTD 1
[IpakTuueckas pabota no teme "Ilonck
16 BBIUTPBIIITHOM CTpaTEruu B UTPE C MOTHOM 1
nHpopManuen"
17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 1
18 [IpakTuueckas pabora no teme "Cpeacraa |
HCKYCCTBEHHOTI'O MHTeIeKTa"
dopmannzanys NOHATHS aJTOPUTMA.
19 Mammna TrropuHra Kak yHuBepcaabHas |
Mozeib BeruuciaeHui. Tesuc Yépua—
TrropuHra
[IpakTyeckas paborta o Teme
20 "CocraBieHue MpoCTOi MporpaMMbl 1S 1
MamuHbl Teropunra"

21 Mammuna ITocta 1
22 Hopmanbhbie anropudmel MapkoBa 1
AJTOpUTMUYECKU Hepa3pelInMble 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOXKHOCTD 1

aBTOMATUYECKOM OTJIAJIKU IPOrpaMM
24 C0>XHOCTh BBIYUCIICHUI 1
25 ITonck nmpocThIX YKCeEll B 3aJaHHOM 1
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26

JMAana3oHe ¢ MOMOIIBIO aITOPUTMA
«pemrero DparocdeHar

[IpakTrueckas padota mo teme "llonck
MIPOCTHIX YKCEN B 33/1aHHOM JihanazoHe"

27

MHoropa3psiaHble Leble YKcia, 3a1a4u
JUTMHHON apu(METHKH

28

29

30

IIpakTryeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0Opa3psIHbIMH yuciaMu"

CrnoBapu (accoruaTUBHbIE MAaCCHUBBI,
oToOpaxeHus ). X31I-TaOIUIIbL.
[Toctpoenue andaBUTHO-4YACTOTHOTO
CcIIoBapst ISl 3aIaHHOTO TEKCTa
[IpakTudeckas pabota 1mo Teme

"IToctpoenue angaBUTHO-4YACTOTHOTO
cJoBaps JUIs 3aJJaHHOTO TekcTa'"

31

AHann3 TeKkcTa Ha €CTeCTBEHHOM SI3BIKE.
Briaenenne nocieoBaTeIbHOCTEH T10
mabnony. PerynspHbie BeIpaKeHUS.
YacToTHBIN aHATN3

32

[IpakTnueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Creku. AHanu3 IpaBHIILHOCTU CKOOOYHOTO

BBIPpAXKCHUA

34

Brruucnenue apudmMeTnaeckoro

BBIP)XEHUS, 3aIMCAHHOTO B IIOCT(PHUKCHOM
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35

36

dhopme

[IpakTuueckas pabota 1o Teme
"Brrunciaenue apuMeTHIECKOTO
BBIPAXKEHUS, 3aITICAHHOTO B TOCT(OUKCHOMN
dbopme"

Ouepenu. Mcnionb3oBanue ouepeau ass
BPEMEHHOI'O XpaHEHUs JaHHBIX

37

38

39

40

41

[IpakTnueckas padbora 1o Teme
"Ucnonws3oBanue ouepenu"”

JepeBbs. Peanuzanus gepesa ¢ moMOLIbIO
CCBUIOYHBIX CTPYKTYp. /IBonuHbBIE
(OunapHsbie) nepeBbs. [locTpoeHue nepesa
IS 33JTAHHOTO apu(METHIECKOTO
BBIPpAXKCHUSA

[IpakTudeckas pabota 1mo Teme
"Ucnonp30BaHue 1€pEBbEB IS
BBIYHCIICHUS apu(METHIECKUX
BBIpa)KCHUI"

PexypcuBHbBIE anropuTMbl 00X0/1a JAepeBa.
Vcnonp30BaHue cTEKa U OUYEPEIH TS
o0xoja 1epena

PexypcuBHbBIE anropuT™Mbl 00X0/1a JAepeBa.
Vcnonp3oBaHue cTEKa U O4epeu JUIsl
o0xoJa repena

42

Anroputmsbl Ha rpadax. [Toctpoenue
MHUHHMAaJILHOTO OCTOBHOTO JiepeBa
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43

B3BEIICHHOT'O CBSI3HOT'O
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
MIHUPUHY

44

KonnyecTBo pa3MuHbIX ITyTEH MEXIY
BEpLIMHAMU OPUEHTUPOBAHHOIO
alMKJINYECKOro rpaga

45

46

47

Ausiroput™ JIeHKCTpBI.

IIpakTuyeckas pabora o Teme
"Bpruncienue JJIMHBI KpaTYalliero myTu
MEX]y BepLIIMHAMU Tpada (IropuT™
JelikeTpbr)”

Anroput™ @noiga—yY opamia

48

49

50

51

3aiauu, pemaeMbpie ¢ TOMOIIBIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHH:
BBIUHCIICHHE PEKYPCUBHBIX (PyHKUINN

[IpakTryeckas pabora o Teme
"Bprunciienue peKypcuBHbBIX (DYHKIMH C
ITOMOIIBI0 JUHAMUYECKOTO
MporpaMMupoBaHus"

321,[[3.‘{1/1, pemacMbIC C ITIOMOIIBIO
AXMHAMHUYCCKOI'0O IpOTrpaMMUPOBAHU:
MOACYET KOJIMYECTBa BAapHUaHTOB

IIpaxTrueckas padora o teMme "Ilomcuér
p p

KOJINYECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHYECKOI0 IporpaMMupoBaHus"
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52

53

54

3agaym, perraemMple C TOMOIIbIO
JMHAMUYECKOTO TPOrPaMMUPOBAHUS:
3aJa4M ONTUMH3AIUH

[TonsiTue o mapaaurmax

nporpaMmupoBanus. O630p S3bIKOB
MIPOTpaMMHUPOBAHUS

[TonsiTre 06 0OBEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUU

55

56

OO0BeKTHI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[IpakTnueckas pabota 1o Teme
"Hcnonb30BaHue TOTOBBIX KJIACCOB B
nporpamme”

58

59

60

Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TOIX0/1a

ITpakTuyeckas padora "Pa3paboTka
MPOCTOM MPOTPaMMBbI C UCTIOJIB30BaHHEM
KJIaCCOB"

WNukancymnsuus. [Ipaktuaeckas paboTa mo
Teme "Pa3paboTka Kiacca, HCIOIb3YIOIIEro
MHKAICYJIALNI0"

0.5

61

Hacnenosanwue. [lonumopduzm

62

[IpakTuueckas pabota 1mo Teme
"Pa3paboTka nepapxuu KiaccoB"
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63

64

65

Cpebl OBICTPOI pa3pabOTKH IPOrpaMMm.
[TpoexTrpoBanue nHTEpPEiica
HIOJTE30BATEILS

[IpoekTupoBanue unTepdeiica
0JIb30BaTENs

Hcnonbs3oBanme roTOBBIX YIPaBIsEMbIX
AJIEMEHTOB JIJIsl IOCTpOeHusl uHTeperica

66

67

68

[IpakTnueckas padbora 1o Teme
"Pa3zpaboTka mporpammsl ¢ rpadu4ecKuM
uHTepdeiicom”

N3y4eHne BTOpOro s3bIka
IPOrpaMMHUPOBAHUS

N3y4eHue BTOpoOro s3bIka
IPOrpaMMHUPOBAHUS

69

70

71

OTalbl KOMIIBIOTCPHO-MATEMATUYCCKOT'O
MOACIINPOBAHUSA

Z[I/ICerTI/ISaI_II/IH IIpu MaTCMATHUICCKOM

MOZCIIMPOBAHUN HCIIPCPLIBHLIX MPOLECCOB.

MoaenupoBaHHe IBUKEHUS

[IpakTuueckas pabota 1mo Teme
"MopenupoBaHue JBUKEHUS"

72

MopenupoBanre OMOJIOTHUECKUX CHCTEM.
[IpakTnueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

0.5

73

MaremMaTudeckue MOACIN B SKOHOMHKE.
BrerancaurenbHbIe OKCIICPUMCHTEI C
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74

75

MOACIAMU

BepositnoctHbie Monenu. [Ipaktuyeckas
pabora o Teme "MmMuTanimoHHoe
MOJIETTUPOBAHUE C TOMOIIBI0 METO1a
Mounrte-Kapno"

KOMHI)IOTepHOC MOACIINPOBAHUC CUCTEM
YIIpaBJICHUA

0.5

76
77

O0paboTka pe3yabTaTOB IKCIIEPUMEHTA

Tabnuunble (pesiuoHHbIC) 0a3bl TaHHBIX

78

[Touck, copTUpOBKa U UIBTPALIS
JaHHBIX. 3alpOChl HA BBIOOPKY JTaHHBIX.
3anpockl ¢ mapaMmerpamu. Beraucisemsie
I10JIS B 3aIpOcax

79

80

81

[IpakTuueckas pabora no teme "Padora ¢
roToBoi 0a30ii JaHHBIX"

MHoroTtabauuHble 6a3bl JaHHBIX. THITBI
cBsi3el Mexay Tabnunamu. Buemnui
kito4. LlenmoctHOCT 6a3bl TaHHBIX

[IpakTnueckas pabota 1o Teme

"Pa3zpaboTka MHOTOTAOIUYHOM Oa3bl
TaHHBIX"

82

3anpockl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX

83

[TpakTuueckas pabota mo Teme "3anpockl K
MHOTOTa0INYHONI 0a3e maHHBIX"
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84 S3bIk ynpaBieHus nanHbiMu SQL 1
[IpakTuueckas pabota 1o Teme

85 "VrpaBieHue JaHHBIMU C TIOMOIIIBIO sI3bIKA 1
SQL"

26 Hepensmonnsie 6a3bl JaHHBIX. 1
DKCIEPTHBIE CUCTEMBI

87 HNuTepHeT-npuioxeHus 1
[TonsiTue 0 cepBepHOM U KIIMEHTCKOU

88 4yacTAx caita. TeXHOJOrusl «KJIMEeHT — 1
cepBep», €€ TOCTOMHCTBA U HEOCTATKU

89 OcHoBsl s1361ka HTML 1

90 ITpakTruyeckas padora no Teme "Co3nanue 1
TEKCTOBOM BeO-CTpaHUIIbI"

91 Ocnogsr s13p1ka HTML 1
92 OcHogsl s13p1ka HTML 1
ITpakTuyeckas padora no Teme "Co3nanue
93 BeO-CTpaHUIIBI, BKIIOYAIOIIEH |

MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBHIE JIaHHBIE, BU/IE0)"
94 OcHoBbI KackaaHBIX TabmuI cTriei (CSS) 1
[IpakTuueckas pabota 1mo Teme
95 "OdopmieHue CTpaHUIIBI ¢ TTOMOIIBIO 1
KaCKaIHBIX Ta0muIl cTHiIei"
96 Cuenapuu Ha s13b1ke JavaScript 1
97 Cuenapuu Ha si3b1ke JavaScript 1
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98 ®opmbl Ha BeO-CTpaHULIE 1
99 [IpakTrueckas padota nmo Teme "OOpaboTKa | |
JTaHHBIX hopm"
100 Pa3memenue Be6-caiiToB. Ycimyra |
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
Kanpuposanue. Vcnipaienue
101 HepCHeIfTI/IBLI. I'ucrorpamma. Koppekiust 1
YPOBHEW, KOPPEKIIHS I[BETA.
ObecrBeunBaHNe IBETHBIX N300paKeHUH
BBoa n3o0pakeHuii ¢ UCIOIb30BaHUEM
102 Pa3IUYHBIX U(POBBIX YCTPOICTB. | 0.5

[IpakTryeckas padora no Teme "O6padboTKa

undpoBbIX Gororpaduit”

Perymis. PaboTa ¢ obnactsimu. OUILTPHI.
103 [IpakTryeckas padora no Teme "Perymib 1 0.5

¢ poBeIx GoTtorpagpuit”

MHorocnoitasle n300paxxkeHnus. TekcToBbie
104 ciou. Macka cios. Kanansl. CoxpaneHue 1
BbIJIEJIEHHOW 001acTH

[IpakTnueckast pabota 1o Teme

105 "MHorocnoiiable n300paxxenus" : 1
[ToaroroBka WiLTIOCTpAIHii 1715 BeO-CalTOB.

106 [IpakTuyeckas pabora o Teme 1 0.5
" AHUMHPOBaHHBIC NU300paKeHUS"

107 Bekropnas rpaduka. Bexropuzarus 1

pacTpoBBIX N300pakeHUN
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108 [TpakTrueckas padota o Teme "BekTopHas 1 |
rpaguka"

109 H];?.I/IHI_[I/IHLI HOCTpOCI—iI/I}I U peAaKTUPOBAHUS |
TPEXMEPHBIX MOJieNen

110 [Ipaktuueckas padota no teme "Co3nanue 1 |
MPOCTBIX TPEXMEPHBIX MoJenen"”

111 Cetounbie MoJien. Matepuaiibl 1

112 [IpakTuueckas pabora no teme "CeTouHble | | |
monaenun"

113 MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS. |
Kameps!

114 [IpakTryeckas pabora o Teme 1 |
"Pennepunr"

115 AnnutuBHbIE TexHOJOTUH (3D-npuHTEpPHI) 1

116 [TonsTne o BI:IpTyanLHoﬁ peanbHOCTH U I
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOe Bpems 1

119 PesepBHoe Bpems | ]

120 PesepBHOe Bpemst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHoe Bpems 1

124 Pe3epBHOE Bpems 1
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125 PesepBHOE Bpems 1
126 PezepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PeszepBHOe Bpemst 1
135 PeszepBHOE Bpemst 1
136 PeszepBHOe Bpemst 1
BIIEE KOJIMYECTBO YACOB I1
?[PglFPAM?\iIIE RO TS o 0 36:5




JenaprameHT odpa3oBanus AxMuHHCTpanun I. ExatepunOypra
MyHununaasHOe aBTOHOMHOE 00111e00pa3oBaTeIbHOE YIpEeKIeHUe — cpeqHsis obmeoopasoBaTenbHast mkona Ne 36 nm. ML.IT.Oguanosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru



JenaprameHT obpasoBannst AxMuHuCcTpauuu r. ExatepunOypra
MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

IMPOBEPAEMBIE HA ETD 10 UH®OPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHUSA o0pa3oBaHus

1. 3namv (nonumams)

IToHMMaHue OCHOBHBIX IPUHLHMIIOB YCTPOWCTBA M (YHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHLIMN
11 PasBUTHsI KOMIIBIOTEPHBIX TEXHOJOIMH; BJIaJICHHE HaBbIKAMM PabOThI C
' ONEpALMOHHBIMU CHUCTEMaMM U OCHOBHBIMM BHAAMU HPOTrPAMMHOIO

oOecrieueHHs I peuieHuss ydeOHBIX 3a7ad [0  BBIOpaHHOM

cricnyaim3annn

12 Hanumume mnpexacraBiennii o0 0a30BbIX NPUHIMIAX OpraHU3alUd |

(yHKIIMOHUPOBAHMSI KOMIIBIOTEPHBIX CETEH

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

1.3
uHpopmarun

[Tonnmanue 0a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpopMalMy (3alMCh YMCEN B TMO3UIHMOHHONW CHCTEME CUYHMCIEHHUS,
1.4 JIETUMOCTh LIEJIBIX YHCEN; HaX0X/IeHHE BCEX MPOCTHIX YHCEN B 33JaHHOM
Jvarna3oHe; o0paboTka MHOTOPA3PSAHBIX IEIBIX YHCEN, aHaIU3

CHUMBOJIbHBIX CTPOK U JPYTUX), AITOPUTMOB IOMCKA U COPTUPOBKU

15 3HaHue Q)YHKHI/IOHZU'IBHBIC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB
cpensl pa3paboTKu

16 Brnanenue OCHOBHBIMH CBEJEHUSMH O 0a3zax HaHHBIX, WX CTPYKTYpE,

CpeaACTBaxX CO3aHUA U pa6OTI>I C HUMH

ITonnMaHne BO3MOKHOCTEW U OTPaHUYEHUN TEXHOJIOTUH HCKYCCTBEHHOTO
17 UHTEJUIEKTa B pa3IMYHbIX OOJNACTAX; HaAJWYMe TMpeACTaBIeHUu 00
UCMOJb30BaHUM  WH(POPMALIMOHHBIX  TEXHOJIOTMH B Pa3IM4HbIX

npodeccuoHanbHbIX chepax

BHa}IeHI/Ie TCOPECTUYCCKUM allllapaToM, IMO3BOJIAOIINM OCYIICCTBIIATH
18 NpEACTABICHUEC 3aJaHHOI'0 HATypaJbHOI'0O YHCJIa B Pa3JIMYHBIX CHUCTEMax
CUHUCIICHUA, BbIIIOJHATH Hp606p330BaHI/I}I JJOTHYCCKHUX BBIpa)KGHI/II\/'I,

HCIOJIb3YA 3aKOHBI am“e6pLI JIOTUKH, ONPCUACIIATH KpaTqaﬁMHﬁ IyTb BO
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B3BEIICHHOM rpade M KOJIMYECTBO MyTeHl MeXIy BepIIMHAMHU

OPUEHTHPOBAHHOTO AIIMKINYECKOT0 rpaga

Ymemo

2.1

22

YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTaTOB, MOJYYEHHBIX B XOJ€ MOJEIHUPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIITh PE3YAbTATHl MOAEIMPOBAHUS B HATJISIIHOM BUE

YMenue KiIacCH(PUIMPOBATH OCHOBHBIC 3a/Jadll aHAU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3aIHs, aHau3
OTKJIOHEHMI1); MOHMMATh TOCJIEI0BATEIBHOCTh PEIICHUs 3ajad aHalu3a
JIAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYUCTKA U OIICHKA KAa4yeCTBa JaHHBIX,
BbIOOp ¥ (WIM) TMOCTPOCHHE MOJACIH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPHIPCTALUA PE3YJIbTATOB

23

24

YMenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX [TApaMeTpax AUCKPETU3ALMH. Y MEHUE
OIPENEIATh CPEOHIO CKOpPOCTb II€peladyd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BPEMEHHU IepeJauyd Ipu HU3MEHEHHH HH(POPMALUOHHOTO

00BbEMa TaHHBIX U XapaKTepUCTUK KaHaja CBsI3U

YMeHue CcTpouTh KOJA, OOECIEeYMBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIEHUs IPU N3BECTHOMN YacTOTE CUMBOJIOB

2.5

YMeHue ucnoib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHWCEJ, aITOPUTMbl MOCTPOCHUS 3allMCH YHUCIa B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa II0
CTPOKE, COZEp)Kalllell 3alKucCh HTOTO 4YUCIa B TMO3UIMOHHOM CHUCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I'-ICCKI/IC ornecpanyru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTHBHOM  HOpMaJbHBIX ¢opMax 1O 3aJaHHOM  Tabmuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb HCTHMHHOCTU  BBICKAa3bIBAHUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJadd, CBSI3aHHBICE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX IMyTEH MEXTy BEpIIMHAMHM

OPUCHTHUPOBAHHOI'O alUKIINICCKOTO rpa(ba)
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YMeHMe UCIIOIb30BaTh JEPEBbs IIPU AHAIN3E U IIOCTPOECHUU KOJOB U JUISA
IpeICTaBICHUA apU(METHUECKUX BBIPAKEHHUH, NpU pEIICHUH 3a/1adu
[IOMCKA U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO WUIPHI 110 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUIPBILIHYIO CTPATETUIO
UTPbI

VYMeHue aHalu3UpoBaTh AITOPUTMBl €  HCIOJIb30BaHMEM  TaOJIMIL
TPACCUPOBKH; ONPEACNATh 03 MCHOIB30BAHUS KOMIBIOTEpA PE3yJIbTAThI
BBIIIOJIHEHUS HECJIOKHBIX IIPOrpaMM, BKIFOYAKOLIUX LIMKJIbI, BETBICHUSA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

YMeHue omnpeaensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHble AJITOPUTMBL, JBOMYHBIA IOUCK) U IPHUBOAMTH MPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU JIA pCHICHUA OIIHOﬁ 3aga4un

2.11

BJ'IaIIeHI/IC YHUBCPCAJIBHBIM  A3BIKOM  IIPOrpaMMHpPOBaHHA BBICOKOI'O
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUNAX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPABJISIONUE  KOHCTPYKIIMHM,  YMEHHE  OCYHISCTBISTH  aHAJM3
NPE/UIOKEHHOW ~ MPOTpaMMBl:  ONPENENATh  pe3yabTaThl  PabOTHI
mporpamMmsl Ipu 3aJaHHBIX MCXOAHBIX JAHHBIX; OIMPEACIIATH, IPHU KAKHUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIONyYE€HUE YKa3aHHBIX pPE3yIbTaToOB;
BBISIBJISITH JIaHHBIE, KOTOpPbIE MOTYT MpHBECTH K OIHUOKe B paboTe
MpOrpaMMBI; dopMynupoBaTh  NPEUIOKEHHS O  YIYYIIEHHUIO

IIPOrPaMMHOT0 K0/1a

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI M3Y4YEHHUS  SI3bIKE
nporpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPAOOTKH YKCElI, YUCIOBBIX MOCIEI0BATENIbHOCTEH
U MacCHMBOB: TMpPEJACTaBI€HUME YHWCIa B BHJE Habopa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) LUdpHI
HATypaJIbHOTO YHCJa, 3alIUCAHHOTO B CHUCTEME CUMCIIEHHS C OCHOBaHHUEM,
He mpeBblmaonmM 10; BbluuCIeHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEIOBATEIBHOCTH (CYMMBI,
MIPOM3BEICHUSI  CpPEAHEero  apu@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBIETBOPSIOLINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa, YMEHHE
HCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPa3jIMYHbIX THUIIOB C Y4ETOM

Ol'”paHI/I'-IeHI/II\/’I Ha aualia3oH HX BO3MOXKHBIX 3Ha‘IeHI/II>’I, MIPUMCEHATE IIPU
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pELIEHNN 33a4 CTPYKTYpPbl JAHHBIX (CIUCKHU, CIOBAapH, CTEKU, OYEpPEH,
JIEPEBbs1); NPUMEHATh CTAHJAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MPH
pa3paboTke nporpamMm OUOIMOTEKU MOANPOTrpaMM; YMEHHUE UCIIONIb30BaTh

CpEJICTBA OTJIAJKH IPOrpaMM B CpPEZI€ IPOIPaMMHUPOBAHHUS

YMeHHE  UCIONB30BaTh  DIIEKTPOHHBIE  TAONMIBI  JUIsI  aHajM3a,
MPEJICTaBICHUST U OOpabOTKM NaHHBIX (BKJIIOYAss BHIOOP ONTHMAIBLHOTO
pelieHus, moadOp JTUHUHM TPEHJa, PElICHHWE 3aJad MPOTHO3HPOBAHMUS),
YMEHHE UCIOJIb30BaTh TaOJW4YHbIC (pENSIIMOHHBIC) Oa3bl JaHHBIX U

CIIPABOYHBIC CUCTCMBbI

YMeHue OpraHu30BbIBaTh JIMYHOE HH(DOPMAIIMOHHOE IPOCTPAHCTBO C
UCMOJb30BAHUEM  PA3JIMYHBIX  CPEACTB  IM(POBBIX  TEXHOJOTHIi;
NOHMMAaHHE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

ycayr, Hu(ppOBEIX 00pa3oBaTeIbHbIX CEPBUCOB
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HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

Hudposast rpaMOTHOCTH

1.1

1.2

OcHoBHBIC TCHACHIUHN PAa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHI. HapaHHeJIBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYHUCIINTCIBHBIC CUCTEMbI U o6pa60TI<a OOJNIBIIINX JaHHBIX

[TpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie mpotokosibl. Cerp HWarepuer. Appecanmss B cetu  HHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umMEH. Paznenenue IP-cetu Ha

IIoACECTHU C IIOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

@aiinoBas cucrema. Ilouck B ¢aitnoBoii cucreme. IlpuHIMIBI pa3MenieHus u
uMeHOBaHUs (aiioB B gonroBpeMeHHOM namsTu. IllaGnoHbl 11 onucaHus
rpynn QaitnoB

CkopocTe mepenayd  JaHHBIX. 3aBUCUMOCTb  BpPEMEHM  I€pefadyd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

HIudpoBanue nanHplx. CUMMeTpuYHble U HecuMMmeTpuuHble mUGpsl. [ndps
npoctoii 3amensl. ludp Llesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, mo3Bossitonive 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenade JaHHbIX. Paccrosnue Xammunra. KonupoBanue ¢ moBTOpeHHEM OUTOB.

Konasr XsMmMuHTa
Teopetnueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue. PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlekoaupoBaHue COOOIIEHUH, 3aMCaHHbIX C MOMOLIbI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OIHO3HAYHO NIEKOIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXoAbl K OIEHKE KoiuuecTBa HHGpopMauuu. EamHUIb!
U3MEpeHusi KonuuecTBa uHpopMmanmu. AnpaBUTHBI MOIXOA K OIICHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llenHona

CucreMbl CUHCIICHUSA. PaBBépHYTa}I 3alluChb I1CJIbIX H IlpO6HLIX quccll B

MO3UIIMOHHON cucreMe cunucieHnsa. CBoiicTBa IMO3UIIMOHHOW 3alyCy YHCIIa:
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KOJIMYECTBO IU(P B 3alUCH, MPU3HAK JETUMOCTH YHCIIa HA OCHOBAaHUE CHCTEMBI
CUMCIIEHMs. AJITOPUTM IIEPEBOAA LIEJIOr0 YKcia U3 P-MuHOM cUCTEMbI CUMCICHUS
B JICCATUYHYIO. AJITOPUTM IE€peBOJa KOHEUYHON P-WuHO# ApoOHM B JIECATUUYHYIO.
ANropuTM IepeBofa LEJIOro 4ucia U3 JEeCATUYHON CHUCTEMbI CUUCICHHS B P-
nunyro. IlepeBox KoHe4wHOH aecsaTHuHOW Jpobu B P-munyro. JIBomuHas,
BOCBMEpPHUYHAS U ILIECTHAALIATEPUYHAsI CUCTEMBl CUUCIIEHUS, CBSA3b MEXY HUMHU.

ApI/I(bMeTI/ILICCKI/Ie OoI€paliru B IMMIOSUIIUOHHBIX CUCTEMAX CUHUCIICHUA

24

TpOI/I‘-IHaSI YpaBHOBCUICHHASA CUCTCMA CUUCIICHUSA. I[BOH‘IHO-I[CCSITH‘IH&SI CHUCTEMA

CUMCIICHUA

2.5

2.6

Koauposanue texctoB. Koguposka ASCII. OgnoOaliTHbIe KOaUpoBKU. CTaHgapT
UNICODE. Konuposka UTF-8. Omnpenenenue wuHPOpMAIHOHHOTO 00BbEMa

TEKCTOBBIX COOOIIECHHUI

KoaupoBanue nzobpaxenuil. Ouenka nHGOpMaMOHHOrO 00bEMa rpapuuecKkux
JTAHHBIX TPHU 3aJIaHHBIX Pa3pelIeHUH U TIIyOWHE KOIUpOBaHH IBeTa. LIBeToBBIC
mozenu. KomupoBanue 3Byka. OneHka HHPOPMAIMOHHOTO O0BEMA 3BYKOBBIX

JaHHBIX IIPHU 3aIlaHHbIX YaCTOTC JUCKPETU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. Ilonstue BbicKka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpHI CyLIeCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanyy. TaOuuIl HCTHMHHOCTU. Jlormueckue BBIpayKEHHS.
Jlormueckue ToxxaecTBa. Jlornueckue onepanny 1 onepanuy Haj MHOKECTBaMH.
3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE MPEOOpa3oBaHMs JIOTMUECKHUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckre (GyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTMUECKHX
(GyHKIIUHI OT KOJIMYECTBA apIyMEHTOB.

Kanonunueckue Gpopmbl TOrMueCKUX BbIpaKEHHM

2.8

COBCpIHGHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC  HOPMAJIbHBIC (bOpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 11O Ta6m/1ue HCTUHHOCTHU

2.9

2.10

Jlornueckne »IeMEHTBI B cocTaBe KowmmbioTepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JOrM4ecKHX 3JEMEHTAX I10
33JJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3aIUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

Mogenn u wmopenupoBanue. llenn MopenupoBaHus. ANEKBAaTHOCTb MOJIEIH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUAC, YAOOHOM JUJIsl BOCTIPUSTHS

gyenoBekoM. ['paduueckoe npeacraBneHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPA(UKH).
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[IpeacraBinenue 1enbIX 4YHCEN B NaMATH Kommbiorepa. OrpaHuuyeHHOCTh
JUana3oHa 4Yucell MpU OrpaHUYEHUH KoiudecTBa paspsanoB. llepenonHeHue
paspsIHON ceTkH. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBINA OWT. JIBOMYHBIN
JIOTIOJTHUTEIBHBIN KOJI OTPUILIATEIbHBIX YUCEI.

[ToGutoBbIe JOorMueckue onepanuu. Jlorndeckwii, apupMeTHUECKUl U
nuknudeckuii  casuru. [lludpoBanne ¢ MOMOMIBIO MMOOMTOBOHM  oOmepanuu

«uckirouaroniee NJIN»»

2.12

HpCHCTaBJIeHI/Ie BCIICCTBCHHBLIX YHCCII B MaMATH KOMIIBIOTCpPA. 3Haqama;1 4acTb
u IIOpAOOK 4YHCJIa. I[I/IaHa3OH 3HAYCHHI BC€IICCTBCHHBIX YHCEII. HpO6J'IeMBI
XpaHCHUS BCIICCTBCHHBIX YHCCII, CBA3AaHHBIC C OI'PAHMYCHUCM KOJIMYCCTBA
paspAaaoB. Brimonaenue onepaunﬁ C BCHICCTBCHHBIMHU 4YHCJIaMH, HaAKOIIJICHHC

OIITHOOK IIPpU BBIYUCIICHUAX

2.13

I'padsr. OcnoBuble moHATHA. Buapl rpados. Omnmcanue rpadoB ¢ IMOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXHOCTH. Pemenue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTUMAIILHOTO TYTH MEXAy BepIMHamMH rpada, OompeaesieHHe KOIM4YecTBa

PA3IINYIHBIX HYTeﬁ MCXKAY BCpHIMHAMHU OPUCHTUPOBAHHOI'O AHUKINYCCKOI'O

rpada)

2.14

2.15

2.16

3.1

3.2

HepeBnsi. bunapuoe nepeBo. /[lepeBbs mnoucka. CrnocoObl 00xoma aepeBa.
[IpencraBnenne apudmeTnuecKux BhIpaKEHUN B BUJE NepeBa. Mcmomb3oBaHue

rpadoB U 1€pPEBbEB MIPHU OMHCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAIOLIET0 MUPA

JIMCKpeTHBIE UTPHI IBYX MUTPOKOB € MONHOM mHpopmanueil. [loctpoenue nepesa
nepebopa BapuUaHTOB, ONMCAHUE CTPAaTeTMHd UIPhl B TabIM4HOM dopme.

BeIMrpsIIHbIE U IPOUTPHIIIHBIE O3ULNN. BEIMIPHIIIHBIE CTPAaTETHH

CpencTtBa  MCKYCCTBEHHOrO  WHTeUIeKTa.  WneHTudukanus W MOUCK
n300pakeHui, pacrno3HaBaHue Jull. Vcrosib30BaHHEe METOJ0B HCKYCCTBEHHOI'O
MHTEJJIEKTa B 00yJaronux cucreMax. Vcmonp3oBaHne METOI0B HCKYCCTBEHHOTO

WHTEJJIeKTa B poboToTexHuke. uTepHeT Bemel. HeiiponHsie cetu

AJTOpUTMBI U IPOTPAMMHUPOBAHKE

dopmanuzanusa NOHATUS anroputma. MammHa ThrOpHHra Kak yHHBEpCaJIbHAs
MOJIEJIb BEIYUCIIEHUN

OreHka CIOXKHOCTH BbIUMCIEHHH. Bpemsi paboTel m 00BEM ucHonb3yeMon
MaMATH, MX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI IOJMHOMHAIBHOMN

cnoxkHoctu. IlepeGopubie anroputmbl. [IpuMepbl pa3IMYHBIX —aJTOPUTMOB




JenaprameHT obpasoBannst AxMuHuCcTpauuu r. ExatepunOypra

MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa

33

620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

peuicHuAd O[[HOI>'I 3ala4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDb

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIPABJICHUS UCIOJHUTENSIMH M BBIYMCIHUTENBHBIX alroputmoB. OmnpenencHue

MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ybTar

34

Anroputmbl  00pabOTKHM HATypajlbHBIX YHCEN, 3alMCAHHBIX B IO3UIIMOHHBIX
cHUCTeMaX CYHCICHHSA: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHBIE IHQPHI,
HAXOX/ICHHE CyMMBl W TPOU3BENCHHA LU(P, HAXOXKAECHHE MaKCHMAIbHON
(MUHUMAIBLHOM ) IUQPHI.

[IpencraBnenue uyucna B BUjae Habopa MPOCTBIX COMHOXKUTENEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENCHb. [IOMCK MPOCTHIX YKCEN B 3aJaHHOM JIHaNa3oHe

C TIOMOIIIBIO AJITOPUTMA «PEIIeTO DpaTtocheHar

3.5

3.6

MHOI‘Op&SpHI{HHe OeJabIC YKucila, 3aJa4u HHHHHOﬁ apI/I(bMeTI/IKI/I

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl maHHBIX:
L[EJIOYHCIICHHBIE, BEIICCTBEHHBIE, CHMBOJbHBIC, JOrMYecKkue. BerBieHus.
Cnoxusie ycnoBus. L{ukisl ¢ ycnoBuem. L{UKIIbI 110 IEpeMEHHOM.

OO0paboTka MaHHBIX, XpaHAMMXCS B (Qaitnax. TekcToBble M BOMYHBIC (ailiIbI.
QaiinoBsie nepemMeHHble ((haiiioBbie ykazatenu). Urtenue u3 daitna. 3anuch B
(aii.

Pazouenue 3amaun Ha moazanayu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnonb30BaHne cTaHIapTHON OMOIMOTEKH S3bIKAa IPOrPaMMUPOBAHUS

3.7

Pexypcus. PekypcuBHble mponeaypbl u ¢yHkiuu. Mcrnonb3oBaHue cTeka s

opraHu3anu pCKypCHBHBIX BBI3OBOB

3.8

39

UYucnennsle Meroabl. TouHoe M MpUOMMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHI C momoulbio Hojdopa mapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHMii: MeToJ] mepebopa, MeETOJ| IOJOBHHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIEHUE JUIMH KpUBBIX. Bhluucienue miomaneid ¢uryp c
MTOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpameruii).
[Touck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpPEeMEHHOW MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMHM  SI3BIKA
MPOTpaMMHUPOBAHUS JIs1 00PaOOTKH CUMBOJIBHBIX CTPOK. AITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJACYET KOJIMYECTBA TIOSIBJICHUH CHMBOJIa B CTpPOKE,
paz0ueHne CTPOKM Ha CJOBa MO MPOOETbHBIM CHMBOJAM, MOWCK TMOJCTPOKHU
BHYTPU JaHHOW CTPOKHM, 3aME€HAa HaWJEHHOM MOJCTPOKM Ha JPYTyK CTPOKY.

I'enepanust Bcex CJIOB B HEKOTOPOM aiihaBUTE, YAOBIETBOPSIOIIMX 3aJaHHBIM
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3.11
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orpannueHusM. [IpeobpazoBanue yucia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

MaccuBel W TOCHEAOBATEIbHOCTH  4YHcel. Bpluucienne  0000MEHHBIX
XapaKTepUCTHK 3JIEMEHTOB MacCHBa WJIM YHUCJIOBOM IOCIEA0BAaTEIbHOCTU
(CyMMBI, TPOU3BEACHHUS, CPEIHEro apuPMETHYECKOr0o, MUHUMAIBHOTO U
MaKCUMaJbHOTO D3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJIOBJIETBOPSIOIIMX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCCHBE.
Anroput™mbl pabOTBl C 3JEMEHTaMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(Metox my3bIpbKa, METOJl BbIOOpa, COpPTHpPOBKAa BcTaBkamu). CopTUpOBKa
cnusiHueM. breicTtpas coprupoBka maccuBa (anroput™ QuickSort). J[BowmdHBII

IIOMCK B OTCOPTUPOBAHHOM MACCHBE

JIBymMepHBIE MacCUBBI (MaTpUIlbl). AJTOpUTMBI OOpPaOOTKM  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOTO MacCHBa IO 33/JaHHBIM
MpaBWJIaM, MOUCK 3J€MEHTa B JBYMEPHOM MAaCCHBE, BBHIYHMCICHHE MaKCHUMyMa
(MHHMMYMa) U CYMMBI 3JIEMEHTOB JIByMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK U
CTOJIOIIOB JByMEPHOTO MacCHBa

CnoBapu  (accouMaTUBHBIE ~ MAacCHBBI,  OTOOpakeHUs).  XOUI-TaOIUIBL
[TocTpoenwne andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JJAHHOTO TEKCTa

Crexkn. AHanu3 TMPaBUIBLHOCTH CKOOOYHOTO BBIpAKEHHs. BpruncieHue
apu(pMeTHYECKOro BhIpaKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeau Al BpEMEHHOIO XpaHEHUS TaHHbIX

3.14

3.15

Anroputmbl Ha rpadax. IlocTpoeHME MHMHHMAaJIbHOIO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBS3HOTO HEOPUEHTHPOBaHHOro rpada. KommuecTBo pa3nuyHbIX
nyTeil MeX1y BepIIMHAMU OPUEHTHPOBAHHOTO AIMKIMYECKOTo Tpada. AIropurm
JlenkcTphl

JepeBbs. Peanuszanus nepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BomuHbIE
(ounapnble) nepeBbsi. IlocTpoeHue nepeBa A 3alaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE alropuTMbl 00x0/a aepeBa. Mcnonas3oBanue creka u

ouepeau st 00Xo/a AepeBa

3.16

JluHaMuyeckoe NMporpaMMHUPOBAaHUE KAaK METOJ pELICHUs 3a1a4 C COXPaHCHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILIBIO JUHAMHUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUNCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3alIUN

3.17

[Tonsitue 006 OOBEKTHO-OPHEHTUPOBAHHOM HporpamMmMupoBaHuU. OOBEKTH U

kyaccel. CBoMCTBa U METOABl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIN3.
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Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO IIOJIXOJA.

WNukancynsnus, HaclieJ0BaHHe, TOTUMOPHU3M

WudopmanroHHble TEXHOIOTUU

4.1

Anamu3 paHHbiX. OCHOBHBIE 3a/layMl aHajdW3a JaHHBIX: IPOTHO3UPOBAHHUE,
KinaccuuKkanus, KiacTepus3amnus, aHanu3 OTkiIoHeHuil. IlocienoBarenbHOCTH
peleH sl 3a/1a4 aHallu3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA U OICHKA
KadyecTBa JaHHBIX, BBIOOpP W (WJIM) IOCTPOCHHE MOJCIH, NpeoOdpa3oBaHUE
JAHHBIX, BU3YyaJIM3alMsl JaHHBIX, MHTEpPIpeTanus pe3ynbraroB. [Iporpammubie
cpenctBa U VHTEpHET-CEpBHUCH UIE OOpaOOTKM M TPEICTABJICHUS JIaHHBIX.

bonpmme nanupie. MammaHoOe 06yquI/Ie

4.2

AHanu3 JaHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX Tabaui. BberuncieHue cymmsl,
cpemHero  apudMeTHyecKkoro, HawOosbmiero  (HaMMEHBINETO)  3HAYCHUS
nuanazoHa. Beraucienue ko3 duiueHTa KOppensuuu JBYX pSJIOB JIaHHBIX.
[loctpoenue cronOyaThiX, JIMHEHYAThIX M KPYroBbIX Auarpamm. lloctpoenue
rpadukoB ¢pyHKuui. [lon6op MMHUYU TpeHAa, pelieHre 3a1a4y MPOrHO3UPOBAHMUS.

Pemenne 3aaa4 OITUMH3allK C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/IIl

4.3

I[I/ICerTI/ISaHI/Iﬂ npu MaAaT€MaTHU4CCKOM MOACIIMPOBAHUUA HCTIPCPBIBHBIX
IIponIccCoB. MOI[CJ'II/IpOBaHI/IC JABHMOXKCHUA. MOI[CJ'H/IpOBaHI/Ie OMOJIOrMYECKUX
CHUCTEM. MaremMaTuueckue MOJACIIN B O9KOHOMUKE. BrrancanrenbHbIe
OKCIICPUMCHTBI C MOICIIAMMU. O6pa60TI<a PE3YIbTATOB SKCIICPUMCHTA. MGTO)I
HAaMMCHBIINX KBaJpPaTOB. OHGHKa YUCJIOBBIX MapaMETpOB MOACIUPYCMBIX
00OBEKTOB H MpoHeCCOB. BoccraHoBineHne 3aBHCHUMOCTEH IO pe3yiibTaTaM

JKCIIEpUMEHTA

4.4

4.5

4.6

BepositHoCTHBIE MOJICIIH. MeTton! Mownre-Kapio. NmutanmmonHoe

MOJCIINPOBAHUC. CucTeMBI MaCCOBOTO O6CJ'Iy>I(I/IBaHI/I}I

Tabnuunble (pensuuoHHbIe) 0a3bl JaHHBIX. Tabmuia — IpeaCcTaBIeHUe CBEICHUN
00 omHoTHNHBIX 00BekTax. Ilone, 3amuch. Kiorou tabaumel. Pabora ¢ rotoBoit
0a30if maHHBIX. 3anofHeHUe 0a3bl JaHHBIX. [IOMCK, cOpTUpPOBKA U (PUIBTPAIUSL
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Brruncnsiembie mosis B 3ampocax.

MHoroTtabiauunable 0a3bl JaHHBIX. THIBI CBA3eH MexAy TaOnunamu. BHemrHmit
kitou. [lenocTHOCTH 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

TexctoBbiii mponeccop. CpencrtBa moucka W aBTO3aMEHbl B TEKCTOBOM

npoueccope. CTpyKTypupPOBaHHbIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
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[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopmieHHS OHOIHOrpaduuecKux

CCBIIIOK
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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