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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryoaéHHbI YPOBEHb) HA YPOBHE CPEIHETO
oOuiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOW  0OOpa3oBaTEeNbHOM  MPOrpaMMbl  CpPEIHEro  OOIIEeTro
oOpazoBanus, npeactaBieHHbix B ®I'OC COO, a takxe ¢enepanbHOil padoueii
IPOrpaMMbl BOCITUTaHMS.

[Tporpamma o uHbOpMaTHKe NAET MPEICTABICHHE O LIEJIX, 00IIeH CTpaTeruu
oOyueHus1, BOCIIUTAHUSA U PAa3BUTHSI 00yUaIOUINXCA CPEACTBAMH Y4EOHOTO ITpeIMeTa
«adpopmarukay Ha yriyOIEHHOM YpOBHE, YCTaHABJIMBAET 00S3aTEIbHOE
IpEeIMETHOE COEepkKaHUe, PEyCMaTpPUBAET €r0 CTPYKTYPUPOBAHUE TI0 pa3zienam
U TeMaM Kypca, ONpeleNsieT pacupeieseHue ero no kjiaccaM (rojaMm u3ydeHust),
na€T MPUMEPHOE paclipesesieHHe y4eOHBIX YacoB IO TEMAaTUYECKUM paszziesiamM
Kypca M PEKOMEHIyeMylo (MpUMEpHYI0) IMOCIEI0BAaTeIbHOCTh UX H3YUEHHUS C
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromUXCs.

[Tporpamma o uHGOpPMATHKE OTIPEAEAeT KOJINYECTBEHHbIC U KaYECTBEHHbBIE
XapaKTEepUCTUKHN y4eOHOro MaTepuaia JUisl KaKIoro rojfia u3y4eHusl, B TOM 4uCe
JUI COAEPATEIbHOIrO HANOJIHEHHWsI Pa3HOrO BHJA KOHTPOJS (IIPOMEKYTOUHOM
aTTeCTalllH oOyyJaronmxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
rOCyJIapCTBEHHOM UTOTOBOM aTTectauun). [Iporpamma nmo undopmaruke sBisieTcs
OCHOBOM JJIi COCTaBJIGHUSI aBTOPCKUX YYEOHBIX MporpaMMm M Yy4eOHHKOB,
NOYPOYHOI'0 IUIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpegHem od1ieM o0pa3oBaHUU OTPAXKAET:

CYUIHOCTh HMH(OPMATUKH KaK HAyYHOW JTUCHUIUIMHBI, H3y4arouiei
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOXKHOCTU aBTOMAaTU3allMu UH()OPMAIIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE ~ 00NMAacCTH  TpUMEHEeHUs  WHPOPMATHUKH, TPEKAEC  BCETO
uH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COLTHANIbHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMATHKM U HUH(OPMALMOHHON
NESTEIHOCTH.

Kypc uHpopmatuku Ajis ypoBHsSI CpelHEro o0Iero oOpa3zoBaHUs SBIAETCS
3aBEpIIAIOIIMM 3TallOM HEMPEPHIBHOM MMOATOTOBKH OOYyYaromuXxcsa B 00JacTH
uHGOPMATUKU U HMH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA, OMHPAETCs
Ha coJiep)KaHue Kypca MH(OPMATUKHU YPOBHS OCHOBHOI'O 00IIero oOpa3zoBaHUs U
ONMBIT  TIOCTOSIHHOTO  MPUMEHEHHS  WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETHUYECKOE OCMBICICHHME, MHTEPIPETALUI0 U 0000IIeHne
3TOTO OMbITA.

Pesynbrarel  yriiyOn€HHOro ypoBHsS ~M3ydyeHUs ydyeOHOro IpeamMera
«Nudopmartuka» OpHUEHTHpPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS



mocieaymein  mpopecCHOHAbHOM  JIEATEIbHOCTH KaK B paMKax JaHHOMN
MpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX C HEell o0nacTsax. OHU BKIIIOYAIOT B CeOsI:

OBJIQJICHUE KJIIOUYEBBIMM TMOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHas NpeaAMETHas 00JacTh, PAClO3HABAHHE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aUMOCBSI3€H, CTIOCOOHOCTH JIEMOHCTPUPOBATH PA3IMYHBIC TTOIXOIbI
K U3YUYCHUIO SIBJICHHM, XapaKTEPHBIX JJIs U3y4aeMOil MpeMeTHO 001acTy;

YMEHHUE pelaTh THUIIOBbIE MPAKTUYECKUE UM TEOPETUYECKUE 3a/1auH,
XapakTEPHbIE Ui HWCHOJIb30BaHUS METOJOB M HMHCTPYMEHTapus JIaHHOU
IpeaMETHON 00J1acTH;

HaJu4yue TPEeACTaBICHUM O JaHHOW IpeAMETHON 00JIacTH KakK IIeJIOCTHOU
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMH 00JIACTSIMU
3HAHUMU.

B pamkax yrimyOGn€HHOTO ypoBHSI M3yudeHUs WH(MOpPMATHKUA 00ecreunBaeTCs
1[eJIeHaNpaBJIeHHAs] MOJArOTOBKa OOy4YaroIIMXCAd K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHu3anugax  MOpo(ecCHoHaIbHOTO  O0pa3oBaHUs MO  CIEHHAIBHOCTSIM,
HEMOCPEJCTBEHHO CBA3AHHBIM C IU(POBBIMU TEXHOJOTHSIMU, TAaKUM Kak
porpaMMHasl WHXEHepHs, HHPOpMalMoOHHasE 0€30MacHOCTh, WH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTHMH, MOOWIIbHBIE CHUCTEMBbl U CETH, OOJbIINE JaHHBIE U
MalIMHHOE O0Oy4Y€HUE, MPOMBILIUICHHBIA WHTEPHET BeIEH, MCKYCCTBEHHBIM
UHTEJUJIEKT, TEXHOJOTUU OECHpOBOJHON CBSI3M, POOOTOTEXHHKA, KBAaHTOBBLIE
TEXHOJIOTUH, CHUCTEMbI PACIpPENEIEHHOIO peecTpa, TEXHOJOTMU BHUPTYaJbHOM U
JIOITIOJTHEHHOM pEeabHOCTEM.

OcHoBHas 1enb wu3ydyeHuss ydeOHoro mnpeamera «HMHpopmartuka» Ha
yrilyOI€HHOM ypOBHE cpeAaHero oOmiero oOpa3oBaHusi — oOecnedyeHue
JanbHEHIIero pa3BUTUS WHGOPMAIIMOHHBIX KOMIETEHITMH O00ydYaromierocs, ero
TOTOBHOCTH K ’KH3HHU B YCJIOBHSIX Pa3BUBAIOIIETOCS HHGOPMAIIMOHHOTO O0IIECTBA U
BO3pacTalolIed KOHKYPEHIMH Ha pPbIHKE TpyJa. B CBA3M € 3TUM U3ydE€HUE
uHpopmatuku B 10—11 kiraccax A0HKHO 00€CIEUNTD:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOTO HAa TMOHUMAHUU POJH
uHQOpMaTUKK, HWHOOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
COBPEMEHHOM OOIIIECTBE;

c(hOpMUPOBAHHOCTb OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHHUS,

chOpMHPOBAHHOCTh YMEHUI pa3nudarh (akThl M OIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh HUX CBSI3b C KPUTEPUSMH OIICHUBAHUS W CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEN, IPOBEPATH HA JOCTOBEPHOCTH U
00006maTe nHpoOpMaIHIO;

cOpPMHUPOBAHHOCTh  TPEJCTABICHUNW O BIUSHUU  MHGOPMAIMOHHBIX
TEXHOJIOTUI Ha KU3Hb 4YeloBeKa B OOIIECTBE, MNOHUMAaHUE COLMUAIBHOTO,
SKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOI'O, HOPUIAMYECKOTO, MPUPOIHOTIO,



HPrOHOMHUYECKOI0,  MEIUIUHCKOTO U (PU3UOJIOTUYECKOTO  KOHTEKCTOB
MH(POPMAILIMOHHBIX TEXHOJIOTH;

MPUHATUE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEW, BOBJICUEHHBIX B CO3/IaHUE U MCIOJIb30BAHUE
MH(OPMAITMOHHBIX CHUCTEM, pacCIpocTpaHeHrne nH(OpMaIny;

CO3/laHUE YCIIOBUHM Ul pa3BUTHsI HABBIKOB YUEOHOH, IPOEKTHOM, HAy4HO-
UCCJIEeIOBATEILCKOM M TBOPYECKOM NEATETbHOCTH, MOTHUBALMU OOYYAIOMIMXCA K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmatrka» BBIIEISIOTCS YEThIpe
TEMaTUYECKUX Pa3ZeiIa.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IM(POBOrO OKPYKEHHMs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPAI[MIOHHON cUCTeMBbI, paboTe B
cetu VIHTepHET W HCHOJB30BaHUIO HMHTEPHET-CEPBUCOB, HHPOPMAIMOHHOM
0€30I1aCHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ce0s
NOHATUMHBIN anmapaT HMH()OPMATUKH, BOIMPOCH KOAUPOBaHUS HH(pOpMaLH,
U3MEpeHUsl MHPOPMAIMOHHOTO OOBbEMA JAHHBIX, OCHOBBI alreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJIEJTUPOBAHUS.

Pa3nen «AJaropurMbl M NPOrpaMMHMpPOBAHHE)» HAIpaBI€H HAa pPa3BUTHE
JITOPUTMHYECKOTO MBILUICHUS, Pa3pabOTKy aIrOpUTMOB U OLEHKY UX CJIOKHOCTH,
(opMUpOBaHKE HABBIKOB pEalU3allii MPOTrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMOHHbIE  TEXHOJOIMH»  TOCBAIIEH  BOIMPOCaAM
OPUMEHEHUs HHQOPMAIIMOHHBIX TEXHOJOTUH, pPEaTu30BaHHBIX B MPUKIATHBIX
IIPOrPAMMHBIX IPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIE B 33Ja4ax aHaJIA3a
JAHHBIX, MCMOJb30BAHMIO 0a3 JAHHBIX M 3JEKTPOHHBIX TAONMIl Uil PEIICHHS
IIPUKJIAIHBIX 3a]1a4.

B npuBenéunom pnanee conxepkanun ydebHoro mpeamera «HubopmaTukay
KyPCHUBOM BBIJIEJICHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOJIAT B 00SI3aTENIbHY IO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITh MPEMAJIOKEHBI JUIsl U3YUEHHS] OTIEIbHBIM
MOTHUBUPOBAHHBIM U CITIOCOOHBIM O0YYAIOIIUMCS.

VYrnyOn€HHbI ypOBeHb U3ydeHUsT HH(OPMATUKH pEKOMEHAyeTCs s
TE€XHOJIOTMYECKOr0  MpoQuiis, OpPUEHTUPOBAHHOIO HAa  HMHXKEHEPHYIO U
MH(OPMAIIMOHHYIO C(epbl ACSITENbHOCTU. YTIyONEHHBI YpPOBEHb HW3YUYECHHS
uH(pOpMaTUKKA 00ECIEYMBAET: MOATOTOBKY OOYyYarolUXCsl, OPUEHTHPOBAHHBIX Ha
CHEeLMATBHOCTH B 00JACTH HMH(POPMAIMOHHBIX TEXHOJOTMM M HHXEHEPHbIE
CHELUAIbHOCTH, YYaCTHE B IPOCKTHOM M MCCIEIOBATEIbCKON JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMHU OTpacid MHGOPMAIIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUM, IOJITOTOBKY K YYaCTHIO B OJMMIIHAIAX U CAaYe
EnuHOro rocyiapcTBEHHOTO 3K3aMeHa 1o HH(QOpMaTHKE.

[TocmemoBaTeIbHOCTh W3YYCHHUS TEM B Mpeenax OJHOTO Toja OO0ydeHHS
MOXXET OBITh HM3MEHEHA 10 YCMOTPCHHIO YYHTENS MPU TOATOTOBKE pabodeit
IIPOrpaMMBbI U IIOYPOYHOTO IJIAHUPOBAHHMS.

OO611ee yncI0 YacoB, pEKOMEHIOBAHHBIX I M3ydeHuss HHOOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Heniento), B 11 kinacce — 136 yacos (4 yaca B
HEJIEIII0).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Hu¢posasi r(paMOTHOCTH

TpebGoBanus TexHUKN 0€30MACHOCTH ¥ TUTHEHBI TIPH Pab0TE C KOMITBIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KEHHUS.

[TpuHUMMIBEl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢bon Heitmana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaMMbl MPOLIECCOPOM.
OnepartuBHasi, TOCTOSHHAs MW JOJATOBpEeMEHHas mamsaTh. OOMEH JaHHBIMH C
IOMOIIBIO KUH. KOHTpOsuiepsl BHEMIHUX YCTPOUCTB. [IpsiMO TOCTYIT K TaMSTH.

OCHOBHBIE  TEHJICHIIMA  Pa3BUTHS KOMIIBIOTEPHBIX ~ TEXHOJOTHIA.
[TapannenbHble BIunciaeHus. MHoromnpouneccopHsle cuctembl. CylepKOMIBIOTEPBI.
PacripenenéHnpie BBIUUCTUTENBHBIC CUCTEMBI M 00pa0OTKa OONBIIMX JaHHBIX.
MoOunbHbIe IU(PPOBBIE YCTPONUCTBA U UX POJIb B KOMMYHHKaluix. BcTtpoeHHble
KOMITBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3HMPOBAaHHBIE TPOU3BOJICTRA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Buabl
MpOrpaMMHOT0 o0ecriedeHns M ux HasHaueHue. OCOOEHHOCTH TPOrPaMMHOTO
oOecrieueHus: MOOWIBHBIX ycTpocTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepallMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiictB. HMHCTamsiuuss W JAEUMHCTAUIALUSA  OPOTPAMMHOIO
obecrieueHusl.

@aitnoBbie cucTembl. [IpuHIMMIBI pa3MelnieHUuss ¥ UMEHOBaHHS (aillioB B
nosiroBpeMeHHou nmamsitu. [llabnons! ajist onucanus rpymnn Gaiios.

[IporpammHoe obecneuenue. JIuleH3npoBaHue NMPOrpaMMHOTO 00ecTIeUeHUs
U IMPPOBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE MPOrpaMMHOE 00ecTIeUeHHE.
KoMMepueckoe 1 HeKoMMepUECKOe UCII0JIb30BAaHUE MPOTPAMMHOI0 00eCTIeUeHUs U
nuppoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAEMas 3aKOHOJATEIbCTBOM
Poccuniickont ®enepaunyu 3a HENPABOMEPHOE HCIIOIB30BAHUE IPOTPAMMHOTO
o0ecrniedyeHus ¥ HUPPOBBIX PECYPCOB.

[IpyHUMIBI TOCTPOEHUS U AlMAPaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
Cetesbie nporokoiibl. Cets UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokosibl
cteka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ momombro Macok mnojcereid. CereBoe
agMuHUCTpUpoBanue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
IIpoBepka Hamuuusi CBSI3U C y3JIoM ceTh. OmnpenerneHrue MapuipyTa JABUKECHUS
ITAKETOB.

Buner  pestensHoctm B cetu  MHtepHer.  CepBuchl  MHTepHeTa.
['eoundopmarmonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH



(Hampumep, JIOKalusi MOOWIBHBIX TeIePOHOB, ONpPEIEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpasieil), ”HTEpPHET-TOPTOBIIsL, OpOHUPOBaHKE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI M yCiayrH. ColManbHBIE CETH —
OopraHu3aius KOJUIEKTUBHOTO B3aUMOJICUCTBUS M oOMeHa JaHHbIMH. CeTeBoil
ATHKET: TpaBuUja MOBeIeHUs B KuOepmpocTpaHcTBe. [Ipobrema mHOIIMHHOCTH
noytyueHHou nadopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE W JKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMALIMOHHO-KOMMYHUKAILIMOHHBIX TEXHOJOrui. OOmue mpoOaeMbl 3alluThl
uHdopmaru 1 nHGopMaMoHHO# Oe3omacHocTr. CpeacTBa 3auThl HHPOpMaAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHGOPMAITMOHHON OE30MTaCHOCTH.

[IpenorBpamnienue HECAaHKIIHOHUPOBAHHOTO JocTtyna K JUYHOM
KOH(UICHIIUATFHON HH(POPMAIIUU, XPAHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoMcTBax. BpenoHocHoe mporpaMMHOe 0OECleYeHUE U CIOCOOBI
O00ppOBl ¢ HUM. AHTHUBUpPYCHBbIE Mporpammbl. OpraHuzamnus JUYHOIO apXHBa
uH(popmanuu. PezepBHoe konuposanue. [laponbHas 3anura apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE U HECUMMETPUYHBIC IIHQPHI.
[ndper npoctoit 3amensl. Iludp Lezaps. udp Bwmwxenepa. Anroputm
mdpoBanus RSA.

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmarnust, nanusie u 3Hanus. MHbopMaIimoHHbie MPOIecchl B MPUPOJIE,
TEXHUKE U 0OIIECTBE.

HenpepbiBHBIE M JTUCKpETHbIE BEJIWYUMHBI W CcUTHAIBL. HeobxoammocTtb
JUCKpeTU3alu WH(OpMalMi, NPEeIHA3HAYEHHOW /i1 XpaHEHus, Nepefadyd M
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOILEHUI, 3aIMCAHHBIX C MOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. I[locTpoeHne OIHO3HAYHO AEKOAUPYEMBIX KOJIOB C ITOMOUIBIO
nepeBa. Enunauiipl n3mMepenust konudectsa nuHpopmanuu. AnhaBUTHBINA MOAXOA K
OILICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch ILENbIX W JAPOOHBIX YHUCEN B
MO3UIUOHHON cucTtemMe cuuciaeHus. CBONCTBA NO3UIMOHHOW 3alKMCU YHUCHA!
KOJIMYECTBO MU(P B 3aMUCH, TPHU3HAK JEIMMOCTH YUCJIA HA OCHOBAHHE CUCTEMBI
CUMCJIEHUS. AJITOPUTM NIEPEBOJA LIETOTO Yuciaa u3 P-MUHON CUCTEMBI CYUCIIEHUS B
JECATUYHYI0. AJNTOPUTM IepeBoja KOHEYHOM P-uuHON npoOu B NECATUUYHYIO.
AJITOpHATM ITEPEBO/IA LIEJIOT0 YUCIIA U3 AECATUYHON CUCTEMBI CYUCIEHUS B P-nuHyI0.
[lepeBoa KOHEUHOU AecITHYHON apoOu B P-nunyro. JIBomuHasi, BOCbMEpUYHAS U
HIECTHAIIIATEpUYHAs] CUCTEMbl CUMCIICHHUS, CBA3b MEXy HUMHU. ApudMeTHuIecKue



Olepally B MO3UIMOHHBIX CUCTEMax CUHUCIEHHsS. TpouuHass ypaBHOBELICHHAs
CUCTEMA CUUCIICHHUS. J[BOMUHO-IECATUYHAS CUCTEMA CUHUCIICHHUS.

Konuposanne TtekctoB. KommpoBka ASCII. OpHOOalTHBIE KOJUPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHYOPMaLMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUM.

KomupoBanne  u3obpaxenuit. OueHka  WHGOPMAIMOHHOTO  00BbEMa
rpauyecKuX TaHHBIX MIPH 3aJIaHHBIX pa3pelieHuy U rIIyOuHe KOAUPOBaHUS 1IBETA.
[IBeToBrie Monenu. BekropHoe koaupoBanHue. @opmatsl rpaduueckux Qaiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konupoanue 3Byka. Ouienka HHQOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
NP 3aJJaHHBIX YACTOTE IUCKPETU3AMU U PA3PATHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHMs. BpIcka3blBaTeIbHbIE (POPMBI
(npenukatel). KBaHTOpHI CyllIeCTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOnuibl UCTUHHOCTH. Jlornueckue BbIpaKEHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUUECKUX TOXKAECTB C MOMOIIBIO
Ta0JIUIl MICTUHHOCTH. JIoruueckue onepanuu U ornepaiuy Haj MHOKECTBAMH.

3aKoHBI anreOpbl JIOTUKUA. OKBHBAJICHTHBIE MPEOOPA30OBAHMS JIOTHUYECKUX
BbIpakeHui. Jlornueckue ypaBHEHHS M CUCTEMBI YPABHEHHUIA.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJIMUECTBA BO3MOXKHBIX JIOTHYECKHUX
(GyHKIUI OT KOJIMYeCTBA apryMeHTOB. [1oJiHbIE CUCTEMBI IOTMYECKUX (DYHKITUH.

Kanonnueckue  Gopmbl  jmoruueckux  BbipakeHuil.  CoBepIIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMalibHble (OPMBI, aNTOPUTMBI HUX
MOCTPOCHHUS 110 TabJIUIE HICTUHHOCTH.

Jlormueckue »3meMeHTHI B CcOCTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IlocTtpoeHne cxem Ha JIOTUYECKHX JJIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBneHne LENbIX YKWCEN B MaMATH KOMIboTepa. OrpaHUYE€HHOCTH
Jana3oHa YuCeNl MPU OrPaHUYECHUU KoiuyecTBa paspsaoB. llepenonHeHue
pa3psiiHOi ceTku. be33HakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBII
JIOTIOJTHUTEIIBHBIN KOl OTPULIATEIbHBIX YUCEI.

[lobutoBble norumueckue omnepauuu. Jlornueckuii, apupmMeTHyecKuii Hu
nukauyeckuii  capuru.  llludpoBanume ¢ momompo TOOUTOBON — Omepamuu
«uckimoygaroniee NJINy.

IIpencraBneHre BEMIECTBEHHBIX YHWCEN B MaMATH KOMIIbIOTEpA. 3Hadaias
4acTh M MOPSJOK uKcia. Jlmana3oH 3Ha4€HUN BENIECTBEHHBIX uuceln. [Tpobiembl
XpPaHEHHSI BEIIECTBEHHBIX UYHCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJHWYECTBA
pa3psanoB. BpllonHeHrWe omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAaMHU, HAKOIUJICHUE
OIMUOOK MPU BBIYUCIICHUSIX.



AJTOpUTMBI M IPOrPAMMHPOBAHKE

OmnpeneneHne BO3MOXKHBIX PE3yJIbTATOB Pa0OTHI MPOCTEHIIMX AJITOPUTMOB
YIPaBJIEHUSI HCHOJHUTEIIMU M BBIYHUCIHUTENBHBIX alropuTtMoB. OrnpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMbI pe3yJIbTaT.

Oramnbl pelieHus 3a7ad Ha KOMIIbIoTepe. MHCTpyMEHTalbHBIE CpPENCTBA:
TPaHCISATOP, OTJIAAYUK, TpouiupoBmMK. KoMmMnwisius W HHTEpHpeTarus
nporpaMm. BupTyasibHble MallluHBbI.

WurerpupoBanHas cpena pa3paboTKu. Meroabl OTIAAKA IPOrpamM.
Hcnonp3oBanue TpaccUpoBOYHBIX Tabmuil. Otnagounbiii BbiBoA. I[lomarosoe
BBITIOJTHEHUE TTporpaMmbl. Touku octaHoBa. [I[pocMOTp 3HaUEHUI IEPEMEHHBIX.

Azpik  nporpammupoBanust (Python, Java, C++, C#). Tunbsl JgaHHBIX:
LIEJIOYHCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIEC, JIorn4ueckue. BerBnenus. CinoxHbIe
ycnoBus. Lukibel ¢ ycnoBuem. Llukibel mo mepemeHHOM. B3ammo3aMeHs€MOCTb
pa3IMYHbIX BUIOB LMKIOB. MHBapuanT 1ukia. CocTaBieHHE LHKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA IIUKJIA.

JloxymeHnTpoBanue nporpamm. Mcnons3oBanue koMmmeHTapues. Iloaroroska
ONMCAaHUS MPOrPaMMbl U UHCTPYKIMU JJIS ITOJIb30BATEIS.

ANTOpUTMBI 00pa0OTKU HATYpaJIbHBIX YWCEN, 3aMHCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIEHMs: pa3OMeHHe 3aluch 4Yucia Ha OTIeJbHble UUDpHI,
HaXOXXJEHUE CYMMbl U TPOU3BEIAEHUS ULU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUQPHI.

HaxoxneHue Bcex MpOCThIX YMCEN B 3aJlaHHOM aAuanasone. lIpeacraBneHue
Yuclia B BUJIe HAaOOpa NPOCThIX COMHOXKHUTENEH. AITOPUTM OBICTPOTO BO3BEACHUS B
CTEIICHb.

OO0paboTka JaHHBIX, XpaHAMUXcs B (aiinax. TekcToBbie U JBOUYHBIC (HAITHI.
daitnoBrie nepeMenHbie ((paitnoBrie ykazatenu). Utenue u3 ¢aina. 3anuce B (aiii.

Pa3ouenue 3anaun Ha noazagaun. [loanporpammel (ipoueaypsl U PyHKIIUN).
Pekypcusi. PexkypcuBHble 00BeKTHl ((pakranbl). PekypcuBHblE npouenypbl M
¢byukun. Vcnonp30BaHue cTeKka AJs OpraHu3ally PEKyPCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OWMOJIMOTEKH s3bIKAa MPOTrpaMMHUPOBAHMUS.
[lopxntoyenne  OMOIMOTEK  MOAIPOrpPaMM  CTOPOHHUX  IPOU3BOJUTEIEH.
MopyIbHBINA IPUHLIMI TOCTPOEHHUS IPOrPAMM.

Yucnennbie MeTobl. TOUHOE M MPUOIIKEHHOE pellieHns 3a1aun. YucieHHbie
METO/Ibl pElICHUs] YpaBHEHHUU: MeToJ Tepedopa, METO] MOJOBUHHOTO JIEJICHUSI.
[TpubnmxEHHOE BBHIYMCIEHUE JIMH KPUBBIX. BbluncieHue miomanei ¢Guryp c
MOMOILBIO YUCIIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Touck w™akcumyma (MUHMMYMa) GYHKIMA OJHOW TEPEMEHHON METOI0M
MTOJIOBUHHOTO JEIEHUS.



OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (DYHKIIMM  S3BIKA
IPOrpaMMUPOBAHUS JJi1 00paOOTKA CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA TMOSBICHUNW CHUMBOJa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOETbHBIM CUMBOJIAM, MTOUCK MOJICTPOKUA BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HalJICHHOM MOJACTPOKHU Ha IPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpOM alihaBUTE, YAOBIETBOPSIONUIUX 3aJaHHBIM OrPAHUYCHUSIM.
[IpeobpazoBaHue uncia B CHMBOJIBHYIO CTPOKY U OOpATHO.

MaccuBbl M TOCIENOBATEIBHOCTH uKcCeNl. Brruncienne 0000MIEHHBIX
XapaKTEPUCTUK PJIEMEHTOB MAacCHBA WJIM YMCIOBOM MOCJIEI0BATENHHOCTH (CYyMMBI,
MPOU3BEICHUS, CPEIHEro apuMETUYECKOr0, MUHUMAIBHOTO U MaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHBIM MOKUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CopTtupoBKka 0JJHOMEPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
Mmy3bIpbKa, METOJ]l BbIOOpa, COpPTHpOBKa BcTaBKamu). COpPTHUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (anmroputm QuickSort). JIBOMYHBIM TNOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHBIE MaccuBBI (MaTpHIlbI). AJTOPUTMBI O0O0paOOTKH JIBYMEPHBIX
MAacCHBOB: 3all0JJHEHHUE ABYMEPHOTO YHUCIOBOIO0 MAacCHUBA M0 3aJaHHBIM MpaBUIIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAaCCHBE, BHIYMCIICHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, MEPECTAaHOBKA CTPOK M CTOJOLIOB
JIBYMEpPHOI'O MacCHUBa.

NudopManuoHHbIe TEXHOJIOTMH

TekcroBeiii mporeccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
oporpadbun u rpammaruku. CpeacTtBa NMOUCKA W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HcnonszoBanue  crwieid.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomnektuBHas paboTa ¢ JOKyMEHTaMu.
NHCTpyMEHTHI pelieH3upOBaHUsl B TEKCTOBBIX Mpolieccopax. OOIayHbIe CEPBUCHI.
Henosas nepenucka. Pedepar. [IpaBuna nuutupoBanuss UICTOYHUKOB U 0(hOpMIIECHUS
oubnuorpaduyeckux ccpuiok. OdopmiieHHE CHCKa JUTEPATyphl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHUYEeCKHMe CpelAcTBa BBOJA TEKCTa.
Crernmann3upoBaHHbIC CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananmu3 naHHbiX. OCHOBHBIC 3a7a4d aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kimaccudukaius, KiacTepusaius, aHauu3 OoTkiIoHeHui. [locnemoBarenbHOCTH
pelIeHus 3a7a4 aHajdu3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJENH, MpeoOpa3oBaHuE JAHHBIX,
BU3yaIM3allisl JTAHHBIX, UHTEPIIpETalus pe3ysbTaroB. [IporpamMmubie cpeicTBa u
WHTEPHET-CEPBUCHI JJI1 00paOOTKM M TIPEICTaBICHUS JaHHBIX. bosbIye naHHbIE.
MammunHoe o0yuenue. HTeekTyanpHbli aHAIW3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOMUI. BbluncieHne CyMMBI,
CpEIHEro apu(pMETHUECKOTr0, HauOOIbIIEr0 (HAMMEHBIIET0) 3HaUEHUs IUaIa3oHa.
Boruncnenne kosdduimenta Koppensauuu JBYX psSAoB JaHHBIX. [loctpoenue
CTOJIOYATHIX, JMHEHYaThIX K KpYyroBbix jguarpamm. Iloctpoenue rpadukos
¢byuxuii. [logOop nuHMM TpeH A, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

YucneHHoe pelieHHe YypaBHEHWH C MOMOIIBI0 [oadopa mapaMerpa.
OntrMu3anys Kak MOMCK HAaWIY4YLIEro pelleHUs B 3aJaHHBIX yCIoBUsAX. LleneBas
(byHKUHA, OrpaHrYeHus. JIOKanbHbIE U r100albHbIi MUHUMYMBI 1IEJIEBOU (PYHKLIUU.
Pemenue 3a1a4 onTUMHU3AIUH C TOMOLIBIO AJIEKTPOHHBIX TAOIUII.

11 KJTACC

TeopeTnueckue 0CHOBbI HHPOPMATUKH

TeopeTtndeckne MOAXOABI K OIEHKE KOJIMYECTBAa WHGOPMAIMH. 3aKOH
agnutuBHOoCcTH MH(opmarnuu. @opmyna Xapriau. Mapopmanus 1 BEpOSTHOCTb.
®opmyna IllleHHOHA.

Anroputmbl  cxatust JaHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTHUS TaHHBIX C TIOTEPSMU. Y MEHBITICHUE TITyOUHBI
KoJMpoBaHus 11BeTa. OCHOBHBIE Hieu aroputmMoB cxatus JPEG, MP3.

CkopocTh Tmepeayd JaHHBIX. 3aBUCHUMOCTh BpPEMEHU Iepefadyud  OT
MH(pOpPMAIIMOHHOTO 00bEMA JITAHHBIX M XapaKTEPUCTHUK KaHalla CBsI3U. [IpuyuHbI
BO3HMKHOBEHHUS OMMOOK Tmpu Tmepedade JaHHbIX. Kombl, TO3BOJISIONINE
OOHapy’>XUBaTh M UCHPABIIATH OMIMUOKH, BO3HUKAIONIME MPU TEpeadye JTaHHbIX.
Paccrossnue Xsmmunra. KogupoBanue ¢ moBropeHueM 0utoB. Koabl XoMMuHra.

Cucrembl. KOMIOHEHTBI CcHUCTEMBI W WX B3aumojacucTBue. CUCTEMHBIN
s dexT. Ynpapnenue kak nHGOPMAIMOHHBIN Tiportecc. OOpaTHas CBSI3b.

Mopenun u MonenupoBanue. Llens moaenupoBanus. COOTBETCTBUE MOJIENU
MOJIETUPYEeMOMY OOBEKTY WJIM Mpoleccy, eI MoJeaupoBanus. Dopmain3aius
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJCIUPOBAHUS B BUJE, YAOOHOM JJid
BOCIIPUATHS 4eJIOBeKOM. ['padmdeckoe mpeacTaBlieHne TaHHbIX (CXEMBbI, TaOJIHUIIbI,
rpaduxn).

I'pacdbl. OcHoBHBIE MOHATHA. Buabl rpados. Onucanue rpagoB ¢ NOMOUIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a/1a4, CBS3aHHBIX C aHauu3oM rpadoB (MOCTPOCHHE
ONTUMAJBLHOIO TyTH MEXIy BepliMHaMu Tpada, ompeAcsieHHuEe KOJIMYeCTBa
Pa3IMYHBIX MYTEeW MEXKAY BEPIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOTro rpada).

JepeBbs. bunaproe nepeBo. [lepeBbs momcka. CrocoObl 00Xoja jepeBa.
[IpencraBnenne apudMeTUYECKUX BBIPAKEHUN B BUJE JiepeBa. JJUCKpPETHBIE UTPHI
JIBYX UTPOKOB C MoJiHOM nH(popmarueit. [loctpoeHue aepena nepedopa BapHaHTOB,



OINKCAaHUE CTPATEruu Urpbl B TaOJUUHON (Qopme. BBIUTPHIIIHBIE U TPOUTPHILLIHBIE
NO3ULMN. BEIMIPBIIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CEpBUCHI MAIIMHHOTO NEPEBOJA U
pacrio3HaBaHusi ycTHOM peun. KornutuBHble cepBuChl. MaeHTudukanus u mouck
HN300paKeHUH, pacro3HaBaHue JIUIL. CamooOyyJaromuecs CHCTEMBI.
VcKycCcTBEHHBIN MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. lcnosib3oBaHue MeETOH0B
HCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaromux cuctemax. lcnosib3oBaHue METO0B
HCKYCCTBEHHOI'O MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemen. [lepcrnekTuBel
Pa3BUTHS KOMIIBIOTEPHBIX MHTEUIEKTYJBHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHHUE

dopmanuzanus NOHATHS aropurMa. Mamuza TerOprUHra Kak yHUBEpCcallbHas
Mozenb Berancienui. Tezuc Yepua—Trropunra.

OrneHka CIIOKHOCTH BBIYUCICHUN. Bpems paboThl U 00bEM HCIOIB3yeMOU
naMsATH, WX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHBIX. OneHka
ACUMIITOTHYECKOW CJIOXKHOCTH aJITOPUTMOB. AJTOPUTMBI  MOJUHOMHUAIBHOU
cinoxHocTH. [lepebopHbie anropuT™Mel. [Ipumepsl pa3inyHbIX AITOPUTMOB PELIEHUS
OJTHOM 3aJ]a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[Iouck mpOCTBIX YHMCEN B 3aJaHHOM JUana3oHE C IOMOIIBK AJITOPUTMA
«petreto DparocheHay.

MHoropa3zpsaHble LeIble YUCIa, 3a1a41 JJIMHHON apU(PMETUKH.

CnoBapu (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOUI-TaOIHUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOIO CJIOBApS IS 33aHHOTO TEKCTA.

Crekn. AHanmu3 NPaBUIBHOCTH CKOOOYHOIO BbIpaK€HHUsA. Beruucienue
apU(PMETUUECKOTO BbIPAKEHNUS, 3alIMCAHHOTO B MOCT(PUKCHOMN opMme.

Ouepenu. Mcnonp3oBanue ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTtpoeHne MHUHHMaIBHOIO OCTOBHOIO JepeBa
B3BEUICHHOIO CBS3HOIO HEOPUEHTUPOBAHHOrO rpada. KomnuecTBo pa3inuyHbIX
NyTel MeXIy BEpUIMHAMU OPHEHTHPOBAHHOIO alUMKIMYECKOro rpada. AJroputm
JIeWKCTpHL.

JepeBps. Peanmnsanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(ounapubie) aepeBbs. [locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpaKE€HUsI. PeKypcuBHbBIE alropuTMbl 00xo1a jaepeBa. Mcmonb3oBaHue cTeka U
ouepeau A1 00Xoja 1epena.

JluHampyeckoe INporpaMMHpOBaHME KaK METOJ peleHus 3a7ad C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJaud, PEIMIAEMBIE C IMOMOULIBIO
JUHAMUYECKOTO MPOTrPAMMHUPOBAHMS: BBIUHUCIECHUE PEKYPCHUBHBIX (PYHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4M ONTHMU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIM3.



Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJIXOJA.
WNukancynsuuys, Hacjaea0BaHue, MOTUMOpPHU3M.

Cpensl ObicTpoil pa3paboTku mnporpamM. IIpoexktupoBanue wunrtepdeiica
noJib3oBareis. Micronb30BaHUE TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJIsl IOCTPOCHUS
uHTepdeiica.

O630p  s3pIkOB  mporpammupoBanus.  [lomsitTue o  mapagurmax
pOrpaMMHUPOBAHUSI.

NupopmanuoHHbIe TEXHOJIOIHH

Ortanbl  KOMIIBIOTEPHO-MATEMATHUYECKOTO  MOJEJIUPOBAHMS:  MOCTAHOBKA
3ajayu, pa3paboTKa  MOJEIH, TECTUPOBAHME  MOJIEIH, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHMS.

Juckpetuzanusi OpU MaTEMAaTHYECKOM MOJEIMPOBAHUU  HEMPEPBIBHBIX
npoiieccoB. MoienupoBanue IBKeHUs. MoieTupoBaHre OMOIOTHUECKIX CUCTEM.
MaremaTnueckue MOJEIM B HIKOHOMHUKE. BBIYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJIEIISIMU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTAa. MeToJ HauMEHBIIUX KBaJIpPaTOB.
OrneHka 4YHCIOBBIX TAPAMETPOB MOJACIUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  mozenu.  Mertoasl Monte-Kapino.  MmurtaimonHoe
MozenrpoBaHue. CUCTEMbBI MACCOBOTO OOCITYKUBAHHS.

Tabnuunbie (pensiuoHHBIC) 0a3bl MaHHBIX. Talnuia — MpeacTaBlICHUE
cBeneHnii 00 ogHOTHMHIHBIX O0OBekTax. Ilose, 3ammch. Kirou Tabimmipel. Pabora ¢
roToBoil 0a3o0il JaHHBIX. 3amnojaHeHue Oa3bl JaHHBIX. lloMck, cOpTUpOBKa H
dbunpTpanus JaHHBIX. 3aIpoChl HA BBHIOOPKY JAHHBIX. 3alpoOChl C MapaMeTpPaMH.
Briuncnsiembie moJsi B 3ampocax.

MHoroTtabanuHbie 6a3bl TaHHBIX. THIIBI CBsA3eH MeX 1y TabauiiaMu. BHenHuit
kiro4. LlenoctHocTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

NutepueT-nipunoxenus. [lonsTue o cepBepHON U KIIMEHTCKOM YacTIX CauTa.
TexHoIorust «KIMEHT — CepBEp», €€ NOCTOMHCTBA U HeAoCTaTKU. OCHOBBI A3bIKa
HTML u kackagubix tabnui ctuieir (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3melienne BeO-caliToB. Y ciayra XocTuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHni ¢ MCIONB30BAHUEM PA3IMYHBIX ITUGPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmapaTtoB U MHUKPOCKOIIOB, BUIEOKAMEp, CKAaHEPOB M JIPYTUX
ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenue. Kaapuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — ILIBETA.
OOGecrBeunBaHre IBETHBIX H300pakeHwit. Peryms. Pabota ¢ obOmactsamu.
OUWIbTPHI.



MHorocnoiinble u300paxkeHus. TekcTroBble ciion. Macka ciosi. Kanainbl.
Coxpanenue BbifienieHHONW oOnactu. [loaroroBka winmocTpanuil ais BeO-CauTOB.
AHHUMHPOBaHHBIE U300paKEHUSI.

Bekropnasa rpaduka. IlpumutuBbl. HM3meHeHue mOpsAKa 3SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnuposka. Kpussie. dopmaTsl BEKTOPHBIX
pucyHKOB. VMcnionb30BaHue KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paxeHU .

[IpyHOMTBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MoJenel. CeTouHbIe
Mojenu. Marepuanel. MoaenupoBaHME HCTOYHMKOB OCBelIieHUsA. Kamepsl.
AnnutuBHble TexHOJoruu (3D-nipunTepsl). [loHATHE O BUPTYaIbHON peAIbHOCTH U
JIOTIOJIHEHHOM pEeaJIbHOCTH.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yibTaThl  OTPAXalOT TOTOBHOCTh H  CIHOCOOHOCTH
0o0y4Yaromuxcss PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEHW TMO3UIIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX
yOXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIIECTBa, PACHIMPEHHUE KU3HEHHOTO OIbITAa U OMbITA JIEATEILHOCTH B Ipoliecce
peanu3alu  CpeJCTBaMU  y4eOHOro TMpeaMeTra OCHOBHBIX  HamlpaBJICHUU
BOCIIUTATEJILHOU €SI TEILHOCTH.

B pesynaprate wu3ydenuss WHPOPMATUKHA HA YPOBHE CpPEIHErO OOIIETro
oOpa3oBaHus y oOydaromierocsi Oyayt copMupoBaHbl CISAYIOMIUE JTUYHOCTHBIC
pEe3YJIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX ITPaB M 00sI3aHHOCTEH, yBAKEHUE 3aKOHA
U TPaBOMNOPANIKA, COOJIOJICHUE OCHOBOIMOJATAIOIIMX HOPM HH()OPMAIMOHHOTO
npaBa U UHGOPMAITMOHHON OE301TaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH HUJEOJIOTUM DKCTPEMU3MA, HaIMOHAIU3Ma,
KCeHO()OOMHM, MUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HaCJEeAUI0, TOCTHUX eHUsIM Poccuu
B HayKe, UCKYCCTBE, TEXHOJOTHSX, TOHNMAaHNE 3HAYCHUS NHHOPMATHKHN KaK HAYKH
B KU3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
cetu MHTepHerT;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIE BUJBI UCKYCCTBA, B TOM YHCIIC
OCHOBAHHOI'0 HAa MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJOTHIA;

5) pu3nYeCcKOro BOCIIUTAHUSA:

chOpMUPOBAHHOCTH  370pOBOr0 M  Oe3omacHoro  oOpaza  JKHM3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0pPOBbIO, B TOM UHCJIIE 3a CUET COOIIOACHUS



TpeObOBaHMI  0Oe30macHOl  SKCIUTyaTalldd  CPEACTB  WHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATDH TAKyIO JEATEIbHOCTD;

uHTEpec K cdepaM MpoPecCHOHATBHON AESTENbHOCTH, CBA3aHHBIM C
MH(POpPMATUKON, NTPOrpaMMHUPOBAHUEM U HUH(OPMALMOHHBIMH TEXHOJOTUSIMHU,
OCHOBAaHHBIMU Ha JOCTIKCHUSX HAyKW WH(DOPMATUKM U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynaymiedl npodeccuu u
peaTu30BBIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

OCO3HAHUE TJI00ALHOIO XapaKTepa SKOJIOTHYECKHX MpOoOJIeM W MyTeH HX
peuieHus, B TOM 4YHCJI€ C Y4Y4€TOM BO3MOXHOCTEH MH(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, IOCTIKEHHSIM HAy4YHO-TEXHMUYECKOTO TIporpecca u
OOIIIECTBEHHOM MPaKTUKH, 32 CUET MOHUMAHUS POJIH MH(GOPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB W MHGOPMAIMOHHBIX TEXHOJOTUNA B YCIOBUSIX
uudpoBoil TpaHchopMauu MHOTUX cdep )KU3HU COBPEMEHHOIO 00I1IEeCTBa;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U UCCJIEA0BATENbCKYIO AESITEIbHOCTh HHINBUAYAIBHO U B TPYMIIE.

B npouecce 1OCTUAKEHUS TNYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOTrPaMMBI 10
nHpopMaTHKe y 00y4YaromMXCsl COBEPIICHCTBYETCS dMOIMOHAIBHBIM HMHTEIUICKT,
peAnoJiaraloiuil chopMUpPOBAHHOCTb:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIIOYAIONIECH CTPEMIICHHE K JIOCTMXKEHUIO LIENU U
yCIeXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

AMITIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 MNPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CHOCOOHOCTH K
COUYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C APYTUMHU JIIOJIbMH, 3a00TUThCS, MPOSIBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte u3ydeHus HMHOOPMATHKHM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHusg y oOydarwomerocss OyayT copMuUpOBaHbl MeETanpeaIMETHbIE
pe3yNbTaThl, OTPAXXCHHBIC B YHHUBEPCAIbHBIX YYEOHBIX NEHCTBUAX, a UMEHHO —
NO3HaBaTe/IbHbIE  yHUBEpCajbHble Yy4yeOHbIE JIEHCTBUS, KOMMYHUKATHBHBIC
yYHHUBEpCaJlbHbIe yueOHbIe NEHCTBHS, PEryJsATUBHBIC YHHUBEpCAJIbHBIC Yy4ueOHBIC
JIEHCTBHS, COBMECTHAS I€ATEIHHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

1) 6a30BbIe JJOrMYecKHUe AeiiCTBHS:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIA NMPU3HAK WJIM OCHOBAaHMS [IJIsi CPAaBHEHUS,
KJ1accuuKaIuy U 0000IICHHS;

OTPENENATh IEJIM JIeATeIbHOCTH, 3aJaBaTh IMMapaMeTpbl W KPUTEPUH HX
JIOCTHKCHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIINXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JIESITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
11eJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN JEATCIHLHOCTH,

KOOPJAMHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.

2) 6a30BbI€e HCCJIEeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh HABBIKAMHU YYCOHO-UCCIICIOBATEIILCKON U TIPOCKTHOM JeATeIbHOCTH,
HaBbIKAMU  pa3pelieHuss TpoOjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

OCYIIECTBIISITh PA3JIUYHBIC BHUJBI JESITEILHOCTH IO TMOJYYEHUIO HOBOTO
3HAHUS, €ro HHTEPIpEeTalnH, MPeoOpPa3OBaHUI0 W MPUMEHEHHUIO B Pa3IMYHBIX
Y4EOHBIX CHUTyallusiX, B TOM YHCII€ TPU CO3JaHUU YUYEOHBIX U COLMAIbHBIX
MIPOEKTOB;

dbopMuUpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJACTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMHU U METOJAaMU,

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIEATEIIbHOCTH U )KM3HEHHBIX CUTYalUsX;



BBISIBJISITh [PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJM3MpPOBaTh 3ajaady,
BBIJIBUTaTh TMIOTE3Y €€ PEIIeHUs, HAXOJUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOA€ pELICHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA IMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 M IMPAKTUYECKYHO 00JIacTh
KU3HEJIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEUIaraTb OpPUTrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUSL.

3) pabora ¢ uHpopMaumeii:

BJIAJI€Th HaBbIKAMU MOJIY4YEHUs MH(OPMAIIMU U3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOAATEJIBHO ~ OCYILECTBJIATh  IIOMCK,  AHAJIW3, CUCTEMATU3aLHUI0 WU
MHTEPIIPETALNIO HH)OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

co3JaBaTh TEKCThl B pa3auyHbIX (¢opmarax ¢ Yy4ETOM Ha3HAYCHHUS
uHpopMalMM W LEJIEeBOM ayJuTOpuH, BbIOMpas ONTUMalbHYI (Qopmy
IIPE/ICTABIICHUS U BU3yalIN3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnMU, €€ COOTBETCTBUE
MPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUI B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUM SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3ITHYECKUX HOPM, HOpM HHGPOPMALMOHHON
0Ee30ITaCHOCTH;

BJaJeTh  HABbIKAMU  pPACMO3HAaBaHWS W 3allUThl  HMH(OpMALUH,
MH(POPMAIMOHHOMN 0€30M1aCHOCTH JIUYHOCTH.

KoMMyHuUKaTHBHBIC YHHBEpPCAJbHbIC YYeOHbIe 1eliCTBUS

1) o61enne:

OCYIIECTBIISATH KOMMYHHUKAIIUK BO BCeX cdepax KU3HH;

pacmo3HaBaTh HEBEpOAJbHBIC CpEJACTBa OOIIEHWS, IMOHWMATh 3HAYCHHUE
COIMAJILHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalllidl |
CMSITYaTh KOH(IIUKTHI;

BIAJCTh  Pa3IUYHBIMM  croco0aMud  OOHIEHUST U B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMAT4aTh KOH()JIUKTHBIC CUTYaIIHNH;



Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MMOHUMAaTh W KMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYAIbHOU
paboTHI;

BBIOMpaTh TEMATUKy M METOJBl COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJI€HA KOJUIEKTUBA;

MPUHUMATh LEIM COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATh JCUCTBUSA MO MX JOCTHXCHHUIO: COCTABJISITH IUIAH JICHCTBHUM,
pacrpenensaTh Pojad C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOT0 YYaCTHUKA KOMAH/Ibl B OOIIIHIA
PE3YIbTAT 110 pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIEHWBAThL MAEHU C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

1) camoopranusanms:

CaMOCTOSITEJILHO OCYILECTBIISATH MO3HABATEIbHYIO JI€ATEIBbHOCTb, BBISBISATH
npo0emMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1aul B 00pa30BaTEIbHOM
JESATENbHOCTU U AKU3HEHHBIX CUTYalUAX;

CaMOCTOATEIBLHO COCTABJIATH IJIaH PELICHUS MPOOJIEMBbI C YUETOM UMEIOLIUXCS
pPECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CUTYyaLUsIM;

paclIMpATh paMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTECHUN;

JIeaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peueHue;

OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

CIOCOOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO IIMPOKON 3PYAHUIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO MOBBILIATH CBOM 00pa30BaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIENISAM;

BJAQ/JeTh  HABbIKAMU  IIO3HABaTEeNIbHOM  pediekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJNbTATOB H



OCHOBaHHM, MCIOJIB30BaTh MPUEMBI PEQIIEKCUU IS OIEHKH CUTYaIlMH, BhIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATH PEIICHUS 110 UX CHIXKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX TNpU aHalIU3e pe3yJbTaToB
JIEATEIIbHOCTH.

3) npuHATHS ce0s1 U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl APYTMX TNpU aHalIU3e pe3yJbTaToB
JIEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX Ha OIIHMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMHU APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

B mnponecce m3yuenuss kypca uHpopmMaTuku yriyOnéHHOro ypoBHs ¢ 10
Kitacce 00y4aronIuMucs Oy IyT TOCTUTHYTHI CIASAYIOIINE MPEAMETHBIC PE3yJIbTATHI:

BJIQJICHUE TIPEJCTABICHUSAMH O POJIM WHPOPMAIMA W CBS3aHHBIX C HEU
IIPOIICCCOB B IMPHUPOJE, TEXHUKE MU OOIIECTBE, MOHATHUAMH «HH(POPMAIUY,
«MH(POPMALIUOHHBIN MPOIIECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMbI», «CUCTEMHBIH
ek, «mHPOPMAIIMOHHAS CHCTEMaY, KCHCTEMa YIIPaBICHUS,

BIAJCHUE METOJaMH TIOMCKa HWHpoOpManmuu B ceTh VIHTEepHET, yMeHWHe
KPUTHUYECKU OTICHUBATh WH(OpMAIHIO, TOyIeHHYIO U3 ceTu HTepHeT;

YyMEHUE XapaKTepu3oBaTh OOJbIINE JaHHBbIC, MPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TIOJIYYCHHS W  HANpaBJICHUS  HWCIIOJIB30BAaHUSA, YMCHHE
KJIacCU(UIIMPOBATh OCHOBHBIC 3a/ladyd aHalnW3a JaHHBIX (IPOTHO3WPOBAHME,
Kiaccudukanus, KJIaCTepU3aIus, aHaM3 OTKJIOHEHUN), MOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUS 3a/1a4 aHAlIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA W OIICHKAa KayecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOCHUE MOJICIH,
npeoOpa3oBaHre JaHHBIX, BU3YaTU3alns TaHHBIX, MHTEPIPETAIHS PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX TIPHUHIIUIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TCH/ICHIIUNA Pa3BUTHSI
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HAaBBIKAMU PAOOTHI C OMEPAIIMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00eCIIeUeHUS Tl pEIIeHUsT yueOHBIX 3a/1a4 TI0 BRIOpAaHHON
CHeIUaTn3allnu;

HaJIMYHE MPEJCTABICHUN 0 KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUAIIAX OPTaHU3aANNUN U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 oOmUMX TpUHIMNAX pPa3paboTKu W (PYHKIIMOHUPOBAHUS WHTEPHET-
MIPUIIOKEHUM;



NOHUMaHUE yrpo3 HH(POpPMALIMOHHON 0€30M1aCHOCTH, UCIIOJIb30BAHNE METOI0B
U CPEACTB MPOTHBOJEWUCTBHUS STUM YIpo3aMm, COOJIIOJieHHE Mep Oe30MacHOCTH,
MPEeIOTBpAIAIONIMX HE3aKOHHOE pPACHPOCTPAHEHHE MEPCOHANBHBIX JaHHBIX,
coOtoieHne TpeOOBaHUII TEXHUKHM O€30MaCHOCTM M THUTMEHbl IpH padoTre ¢
KOMIIBIOTEPAMH U JIPYTUMH KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHUs, IOHUMAHHUE
MIPABOBBIX OCHOB HUCIIOJIH30BAHUS KOMITBIOTEPHBIX MPOTrpaMM, 0a3 JaHHBIX U padOThI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHUUIIOB JAUCKPETU3AaLUU Pa3IUYHBIX BHUIOB
uHOpMaIMU, YyMEHHUE ONpEeNesiTh HWHPOPMAIUOHHBI OO0BEM TEKCTOBBIX,
rpauueckuX W 3BYKOBBIX JIAHHBIX NPU 33JaHHBIX MapamMeTpax TUCKpPETU3alNH,
YMEHUE OTNPEAENSITh CPEAHIOI0 CKOPOCTh MEepeJaur JaHHBIX, OLICHUBATh U3MEHEHHE
BPEMEHU IMepeJayd NpU HW3MEHEHUH WH(OPMAIMOHHOIO OOBEMA JAHHBIX M
XapaKTEPUCTHK KaHaja CBS3H;

YMEHHE UCIIOJIb30BaTh MPU PELICHUH 33/1a4 CBOMCTBAa MO3WLHMOHHOW 3aIHUCH
YuCell, AITOPUTMA MOCTPOEHHUS 3alUCH YHUCIIA B TO3ULIUOHHOM CUCTEME CUUCIICHHUS C
3aJIaHHBIM OCHOBAaHUEM U MTOCTPOEHUS YHCIIA [10 CTPOKE, COAEPKALIEH 3alIUCh 3TOTO
4uclia B MO3WLIHOHHOM CHCTEME CUUCIEHUS C 33JaHHbIM OCHOBAaHUEM, YMEHME
BBITIOJIHATH apu(METUUECKHE OTlepaIlii B TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

YMEHHUE BBINOJHATh MPeoOpa3oBaHUs JOTUYECKUX BBIPAKEHUN, UCHOJIb3YS
3aKOHBl aiIreOpbl JIOTUKH, YMEHWE CTPOUTh JIOTHYECKOE BBIPAXKECHHE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHON HOPMAJIBHBIX (pOpMax Mo 3aJaHHON TaOIuIle
HMCTUHHOCTH, HUCCJENO0BaTh OOJACTh MCTHMHHOCTH BBICKA3bIBAHUS, COJIEPIKAILETO
NepeMEHHBIE, PEIIATh HECIOKHBIE JJOTHYECKUE YPABHEHUS U CUCTEMbl YPaBHEHUM;

NOHMMaHUE 0a30BbIX AJIrOPUTMOB OOpPAOOTKH YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YKCET B MO3UIIMOHHOM CHCTEME CUMCIEHUS, HaXOXKJICHHUE
BCEX MPOCTHIX YUCEN B 33J]aHHOM Juana3oHe, 00paboTka MHOTOPA3PSIHBIX IEJIbIX
Yucell, aHaJI3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHUE ONpPENENsATh CI0XHOCTh HM3y4aeMblX B Kypce O0a30BBIX aJIrOpUTMOB
(cyMMuUpOBaHHE 53JIEMEHTOB MacCuBa, COPTHpPOBKAa MaccuBa, IepeOopHbIe
aIrOPUTMBI, TBOUYHBINA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJrOPUTMOB
Pa3HOM CIOXKHOCTH ISl pEeLIEHUs] OJIHOM 3a]1auH;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM MPOTrPaMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mpencraBieHusMH O O0a30BBIX THUIAX JAHHBIX W
CTPYKTYypaX JaHHbIX, YMEHHE HCIOJIb30BaTb OCHOBHBIC  YIPABJISIOIINE
KOHCTPYKIIMM, YMEHHUE OCYILIECTBISATh AaHAIW3 NPEAJIOKEHHOW MPOTrpaMMBbI:
ONPENENATh PE3YNbTATHl PA0OTHI MPOrPaMMBbI MPU 3aJaHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KAaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX
pE3YNbTATOB, BBISBISATH JaHHBIC, KOTOPbIE MOTYT MPUBECTH K OIIMOKE B padoTe
porpamMmsl, GOPMyYJIMPOBATh NPEIJI0KEHHUS [0 YIYUIIEHUIO MPOTPAMMHOTI0 KOJa;



YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MAaTEPHAIbI C UCTIOJIB30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPaMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE UCIOJb30BaTh 3JIEKTPOHHbBIE TAOIUIIbI ISl aHATIN3a, IPEICTABIICHUS U
00pabOTKM MaHHBIX (BKIIOYAs BHIYMCICHHE CYMMBI, CPETHETO apu(PMEeTHIeCcKOro,
HAaMOOJIBIIET0 W HAWMEHBIIEro 3HAYEHW, pEIIeHHe YpaBHEHUH, BHIOOD
ONTUMAJIBHOTO  pEeIIeHus, TMOoA0Op JMHUM  TpeHJa, pelleHue  3ajaad
IIPOTHO3UPOBAHUS).

B mpormecce msyuenusi kypca mHpopmaTuku yriyOn€HHOTO ypoBHS 6 11
Ki1acce o0y4aronuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MTPEAMETHBIE PE3YIbTATHI:

YMEHUE CTPOUTh HEPAaBHOMEpHBbIE KOJbI, JOIMYCKAIOIIME OJIHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOIbI), UCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBHIE MO3BOJISIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepeaade
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONIMN HAUMEHBIIYI0O BO3MOXHYIO CPEIHIO
JUIMHY COOOIIEHUS] MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPHUHIIUIIBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHS JAHHBIX;

yMEHHUE peliaTh aITOPUTMHUUYECKHE 33/1au, CBS3aHHBIC C aHAIU30M TpadoB
(331241 MOCTPOEHUS ONTUMAIIBHOTO ITyTH MEXKy BepIIMHAMU rpada, onpeieieHus
KOJIMYECTBA  PA3IMYHBIX IyTed MEXIy BepUIMHAMH OPUEHTHUPOBAHHOTO
ALMKIIMYECKOTO rpada), yMEHUE UCIIONIb30BATh IEPEBbS IPHU aHAIU3E U TOCTPOEHUU
KOJIOB W JJISI TIPEJICTABICHUSI apu(METUUECKUX BBIPAKCHHM, MPU PEIICHUH 3a7a4
MOWCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY QJTOPUTMY,
pa3padaTbiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHE pa3palaTbiBaTh U PEAJTM30BBIBATH B BHJAE MpOrpaMm 0a30BbIC
QITOPUTMBI, YMEHHE HCIOJIB30BaTh B MPOrpaMMax JaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OrpaHMYEHUN Ha JUANa30H MX BO3MOXKHBIX 3HAUYECHWUM, MPUMEHSTH IMPHU
pelIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBApH, CTEKH, OUEPE/IH, ICPEBhs),
UCIONb30BaTh 0a30BbIE ONEpalMd CO CTPYKTYpamMHu JaHHBIX, IPUMEHSTh
CTaHapTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI JJII 00paOOTKH YHCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJb30BaTh NpH pa3paboTKe MporpamMm OUOIHOTEKH
noAmporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB cpefbl pa3padOTKH, YMEHHE UCIIOIb30BaTh CPEACTBA OTIAKU IPOrpaMM B
cpezie NporpaMMUPOBaHUs], YMEHUE JOKYMEHTUPOBATH POrPaAMMBI;

yMEHHUE CO3/1aBaTh BEO-CTPaHUIIbI;

BJIaJICHUE OCHOBHBIMU CBEJCHUSAMHM O 0a3ax JaHHBIX, KX CTPYKTYpe, CpelICTBaX
Co3JlaHusl U pabOThl C HUMHU, YMEHUE HCIOJIb30BaTh TAOIMYHBIE (PEISIMOHHBIC)
0a3bpl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3aX JaHHBIX, BHITIOJIHATH COPTUPOBKY H
MOWCK 3amuced B 0a3e MaHHBIX, HANOJHATH pa3paboTaHHYO0 0a3zy [aHHBIX) U
CIIPaBOYHBIE CUCTEMBI;



YMEHHUE HCIOJB30BaTh KOMIIBIOTEPHO-MATEeMaTHUECKUE MOJICIH ISl aHaJI3a
00BEKTOB U MPOIIECCOB: (HOPMYITUPOBATH IE]Ib MOACTHUPOBAHNS, BHITIOTHITH aHATIN3
pe3yJIbTaTOB, MOJYYCHHBIX B XOJE MOJCIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETIH MOJIETUPYEMOMY OOBEKTYy WM TPOLECCy, MPEACTABIATH PE3yIbTaThI
MO/JICJIMPOBAHUS B HATJISITHOM BHIE;

YMEHHE OpraHW30BbIBaTh JIMYHOE WH(MOPMAIIMIOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3IMYHBIX CPEIACTB HU(GPOBBIX TEXHOJIOTHHA, TOHUMAHUE
BO3MOYKHOCTEH IUQPPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, MH(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMaHHE OCHOBHBIX NMPHHIMUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHCHHS TEXHOJIOTUH UCKYCCTBEHHOTO WHTEIUICKTa B Pa3IMYHBIX OO0JIACTSIX,
HAJIMYKME TPEJICTABICHUH O KPYyre pelraeMbiXx 3ajad MAalIMHHOTO OOYyYeHUs
(pacmo3HaBaHMs, KIACCU(PUKAIMHA W MPOTHO3MPOBAHNUS) HAIMYHE TMPEICTABICHUM
00  WCHONB30BaHMM  HMH(OPMAIMOHHBIX  TEXHOJNOTUH B Pa3IUYHBIX
npodeccuoHaNbHbIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
Pa3pnen 1. u¢gpoBasi rpaMOTHOCTH
Hoyt0Oyk, MOV,
00pa3zoBaTebHBIN
HaOOp M0 MEXaHUKe,
MeXaTPOHUKE U
pPOOOTOTEXHHUKE,
00pa3oBaTeNbHbIHI
. KOHCTPYKTOp AJIs
KommeioTep - yHHBEpcaibHOE YCTPOUCTBO
1.1 6 NpPaKTUKU OJIOYHOTO
00pabOTKH TaHHBIX
IPOTrpaMMHUPOBAHUS C
KOMILJIEKTOM JaTYUKOB,
00pa3oBaTeNbHBIHI
Ha0Oop A U3yUYeHHUs
MHOTOKOMIIOHEHTHBIX
po0.cucreM,
bu6moreka [JOK
1.2 [TporpammHuoe oOecrieueHue 6
1.3 KomneroTepHsie cetu
1.4 Nudopmanmonnas 6€301macHOCTh 7 2
Hroro no pazgeny 24

Pasznea 2. Teopernueckue 0CHOBBI MHH()OPMATHKH




[IpencraBnenue nHdopmanuu B

2.1 19 2
KOMIIBIOTEpE
2.2 OcHOBBI AJIT€OPHI JIOTHKU 14 1
23 Kommnbrotepnas apupmeTnka 7 1
Hroro no pazneny 40
Pa3zgea 3. AliropuTmMbl M IPOrpaMMHUPOBaHHE

HoyTtoyk, MOV,
00pa3zoBaTeNbHBIN
HaOOp M0 MEXaHUKE,
MEXaTPOHUKE U
pOOOTOTEXHUKE,
00pa3zoBaTebHBIN
KOHCTPYKTOP JJISI

3.1 BBenenne B mporpaMMupoBaHue 16 0.5 MPaKTUKHU OJIOYHOTO
IPOrPaMMHUPOBAHUS C
KOMIUIEKTOM JaT4YUuKOB,
00pa3zoBaTebHBIN
Ha0Op IS U3yYCHHUS
MHOTOKOMIIOHEHTHBIX
po0.cucreM,
bu6mmoreka [JOK

3.2 BcnomorarenbHble anropuTMBl 8 2

33 UucrieHHble METOABI 5

14 AnTOpUTMBI 00paOOTKH CUMBOJIBHBIX 5 |

TAHHBIX
3.5 AnropuT™Mbl 00pabOTKH MacCHUBOB 10 3.5




Hroro no paszneny

44

Pa3nen 4. UndopmannoHHbIe TeXHOJIOTHH

4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus naHHBIX 3
Hroro no pazgeny 14
IToBTOpeHnE 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KoJsm4yecTBOo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrpouabnslie | IlpakTuyeckne
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. Teoperuueckue 0CHOBBI MH(OPMATUKH
Hoyt6yk, MOV,
o0pasoBaTebHbBIN
Ha0op M0 MEXaHHUKE,
MEXaTPOHUKE U
pOOOTOTEXHHUKE,
o0pa3oBaTeNnbHBbI
KOHCTPYKTOp JAJIst
Nudopmanus u napopmManmoHHbIe PYXTOp
1.1 10 2.5 MIPAKTUKH OJIOYHOTO
MIPOLIECCHI
IPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaTYUKOB,
00pa3oBaTeNnbHBI
Ha0o0p 11 U3yUCHHS
MHOTOKOMIIOHEHTHBIX
po0.cuctem,
Bbu6nuoreka [JOK
1.2 MopenupoBanue 8 2
Hroro no pasneny 18
Paznen 2. AiropuT™Mbl M IPOrpaMMHPOBaHUe
2.1 DEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPbI JAHHBIX 28 10
2.3 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 4.5




MIPOrpPaMMHUPOBAHUS

Htoro no pazgeny 50
Pa3nen 3. UndopMannoHHbIe TEXHOJIOTHH
Hoytbyk, MDY,
o0pa3zoBaTeIbHBIN
Ha0Op 10 MEXaHHUKE,
MEXaTPOHUKE U
pPOOOTOTEXHUKE,
00pa3oBaTeNnbHBI
KommnbroTepHO-MaTeMaTHYECKOe HOHCTPYITOp Ut
3.1 8 2 MPAKTUKU OJIOYHOTO
MO/ICJINPOBaHHE
MPOrPaMMHUPOBAHUS C
KOMILIEKTOM JaTYHKOB,
00pa3oBaTeNbHBII
Ha0op 115 U3yUCHHS
MHOTOKOMIIOHEHTHBIX
po0.cuctem,
bu6mmoreka [IOK
3.2 ba3bl naHHbBIX 10
33 Be0-caiitbr 14
34 Kommprorepnas rpaduxa 8 3.5
3.5 3D-MoaenupoBanue 8 3
Hroro no pazneny 48
[ToBTOpEHUE 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kosan4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hdara ungponbie
Tema ypoka Kourpouasbnsie | IIpakTuyeckn
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI e padoThl
pecypchl

TpeboBanus TEXHUKU 0€30MACHOCTH U
TUTHUEHBI TIPH paboTe C KOMITBIOTEpaMU
U APYTUMU KOMIIOHEHTaMH [U(PPOBOTO
OKPY’KEHHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

OOMEH JaHHBIMH C IIOMOIILIO IIINH.
KonTposepsl BHEITHUX YCTPOMCTB

ABTOMAaTH4YECKOE BEIIIOJIHEHUE
IpOrpaMMBbI POIIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJICOBPEMEHHAs ITaMSATh.
KoHTpoieps! BHEIIHUX YCTPOUCTB.
[IpsiMo#t gocTyn K MaMATH

COBpeMCHHBIe KOMITIBIOTCPHBIC
TCXHOJOT'MH

[IporpamMmMHOe obecrieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM
1 MOOWJIBHBIX YCTPOMCTB

HoytOyx, MOV,
00pa3oBaTeIbHBIN
Ha0op 0 MEXaHHUKe,
MEXaTPOHHUKE U
pPOOOTOTEXHHUKE,
00pa3oBaTeIbHBIN
KOHCTPYKTOP JUIS
NPaKTUKU OJIOYHOTO
NpOTrPaMMHPOBAHHS C
KOMIUIEKTOM
JaTYUKOB,
o0Opa3oBaTenbHbIN
HaOO0p U1 U3yUYEHUS
MHOTOKOMIIOHEHTHBIX
po0.cucrem,
bu6mmoreka [IOK




CucreMHOE MpOrpaMMHOE

8 obecrieuenue. OneparmoHHbIC
CUCTEMBI

9 Yrunutsel. [paiBepsl yCTPOUCTB.
[TapamiensHOE IPOrpaMMHUPOBAHKE

10 WNuctannsmus u AeMHCTaIUIALIUS
MPOrpaMMHOTO 00ecTieueHus
®aiinosble cuctemsl. [IpuHIUIIBL

1 pa3MenieHusi ¥ UMEHOBaHUs (ailioB B
nonroBpeMeHHON mamsTh. [[1aGnoHbI
JUTSL OTIICAHUS TPy (ailioB
3akonomarenbcTBO Poccuiickoit

12 ®denepaluu B 00J1aCTH MPOTPAMMHOTO
o0ecrie4eHus U JaHHBIX
[IpuHUKMIIBI TOCTPOEHUS U annapaTHbIe

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp HHTEpHET

15 Paznenenne IP-cetn Ha oaceru ¢
IMOMOULIBIO MAaCOK MOJICETEMN

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl nestensHoctu B cetn HTEpHET.

17 Cepsucsl UHTEpHETA.
['ocynapcTBeHHBIE 3JIEKTPOHHBIE
CEPBUCHI U YCIIYTH

18 HNudopmanronnas 6€301macHOCTh

19 BpenoHocHbie porpaMMHOE

o0ecrnieueHre U MeTobl O0pPHObI C HUM




20

[IpakTrueckas paboTa o Teme
" AHTUBHPYCHBIEC POTPAMMBI"

21

OpraHmauHs{ JIMYHOTO apXuBa
nHpopmanuu. PezepsHoe
konupoBaHue. [laponpHas 3ammra
apxuBa

22

HIndpoBanue 1aHHBIX

23

Anroputm mudposanus RSA.
Creranorpagus

24

[IpakTuueckas pabota o Teme
"[lIndpoBanue naHHBIX"

25

Nudopmanus, naHHble ¥ 3HAHUSL.
NudopmanirnoHHsle mpolieccs B
MIPUPOJIe, TEXHUKE U OOIIeCTBE

26

HenpepbiBHBIE U TUCKpETHBIE
BEJIMYMHBI U curHaiel. HeoOxoaumocTtsb
JTUCKpeTU3aluu nHpopmanuu,
MpeAHa3HAYEHHOM 11 XpaHEHHs],
nepeaadn u 00paboTKH B IU(PPOBBIX
cUcTeMax

27

JIBOM4YHOE KOJUPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE
KOJIbI. [lekoaupoBaHue COOOIICHHIA,
3aIlIMCaHHBIX C IIOMOIIIBIO
HEpPaBHOMEPHBIX KOJOB

28

VYcenosue ®ano. [Toctpoenne
OJIHO3HAYHO JCKOJAUPYEMBIX KOJIOB C
oMOIIbIo0 epesa. 'pad A A.




MapkoBa

EI{I/IHI/IIII)I HU3MCPCHUA KOJIMICCTBA

29 nHpopmanuu. AypaBUTHBIN MTOIXOI K
OIICHKE KOJMYeCTBa MH(POPMAITIT

30 CHCTEeMBI CUHCICHUS

31 [lepeBos uncen U3 OJJHON CUCTEMBI
CUHCTICHHSI B IPYTYIO
JIBon4Has1, BOCbMEPUYHAS U

32 HIECTHAALIATEPUYHAS CUCTEMBI
CUMCJICHHUSI, CBSI3b MEXKTy HUIMHU
JIBowuHas, BOCBMEpUYHAS U

33 IECTHAALIATEPUYHAS CUCTEMBI
CUHCJICHHUSI, CBSI3b MEXKTy HUIMHU
JlBowuHasi, BOCEMEpUYHAs U

34 IIecTHauaTepuYHasi CHCTEMBI
CUHCJICHHUS, CBSI3b MKy HUMHU

35 Apudmernueckue oneparyy B
MMO3UI[MOHHBIX CHCTEMAaX CUMCIICHHS

16 TpouuHas ypaBHOBEIIEHHAS CHUCTEMA
CUHUCJICHUS

37 JIBOMYHO-ACCATHYHAS CUCTEMA
CUHCIIEHUS

38 KoaunpoBanue TekcToB

39 PactpoBoe konupoBaHue n300paxeHui
[IpakTudeckas paboTa Mo Teme

40 "JluckpeTu3zanus rpagpuuecKon

uHpopmanuu"




41

[IBeToBbIe MOAETN. BexkTopHOE
kogupoBanue. opmatsl (aitinos.
Tpéxmepnas rpaduka. @pakranpHas
rpaduka

42

Koauposanue 3Byka. Ouenka
nH(pOPMaLMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JMCKPETH3alMU U pa3psiIHOCTU
KOZIUPOBaHUS

43

[IpakTuueckast pabora no Teme
"JluckpeTusanus 3ByKOBOU
uHpopmanun"

44

OcHOBBI aJIr€OpBl JTOTUKU

45

Jlornueckue onepanuu. TaOmuibt
HCTUHHOCTH

46

Jlormyeckune BbIPpAXXCHUA. Jlormueckue
TOXICCTBA. I[OKaSaTCJ'ILCTBO
JJOTHYCCKHX TOXKACCTB C IIOMOIIBIO
Ta6HI/IH HCTHHHOCTH

47

[IpakTrueckas paboTa Mo Teme
«IlocTpoenue u aHaTU3 TaOJIHIL
WUCTHHHOCTHU B TAOJIMYHOM
nporeccope

48

Jlornyeckue oneparyu 1 orepanuu
HaJ MHOKECTBAMU

49

Jlorndeckue Oorcpanru 1 orcpannun
Haa MHOKECTBaMH

50

3aKoHBI anreOphl JTOTHKH.




DKBHUBAJIECHTHbIE IPEOOPA30OBAHUS
JIOTHYECKHX BhIPAXKEHHM

51

Jlornueckme YpaBHCHHUA U CUCTEMbI
ypaBHEHUH

52

Jlornyeckue GyHKIMU. 3aBUCUMOCTb
KOJINYECTBA BO3MOYKHBIX JIOTHYECKUX
(GYHKIMK OT KOTMYECTBA apTyMEHTOB.
[TomHBIE CHCTEMBI JIOTHYECKUX
byHKIMI

53

Kanonnyeckue (hopMbl TOrHYECKHX
BbIpakeHUI1. COBEpIIECHHbIE
JN3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJIbHBIE (POPMBI, ATITOPUTMBI X
MOCTPOEHHS MO TAOJIHMIIE UCTUHHOCTH

54

Jlorudeckue 3JeMeHThl B COCTaBe
KOMIILIOTCPa

55

Tpurrep. Cymmarop.
MHoropa3psIHblli CyMMaTOp

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKHX
9JIEMEHTAaX. 3aIlNCh JIOTHISCKOTO
BBIPAXCHUS 110 JIOTHYECKON cXeMe

57

MuxkpocxeMbl U TEXHOJIOTHS UX
IIPOU3BOJICTBA

58

[IpencraBieHue LEeIbIX YUCEN B TAMATH
KoMIibtoTepa. OrpaHn4eHHOCTh
JMarna3oHa 4Kicesl Ipyu OrpaHUYEHUN
KoJuuecTBa pa3panos. [lepenonnenue
pa3psaAHON CETKU




59

be33HakoBbIe ¥ 3HAKOBHIE JTaHHBIC.
3HAKOBBIM OWT. J|BOMYHBIN
JOTIOJTHUTEBHBIN KOJI OTPHUIIATEIIBHBIX
quCen

60

[ToOGuTOBBIC JTOTUYECKUE OTIEPALTHIH.
Jlornueckuii, apupmeTHuecKuii u
LUUKIUYECKUI CIBUTH

61

HIudpoBanue ¢ MOMOMIBIO TOOUTOBOI
onepauuu «ucknovaroniee MJIN»

62

HpeILCTaBJICHI/IC 1 XPAaHCHUC B IaMATHU
KOMIILIOTCPA BEIICCTBCHHBIX YHUCCIT

63

Brinosinenue onepanuii ¢
BEIIICCTBEHHBIMHU YHCJIAMHU,
HAKOIUICHHE OIIMOOK MPHU
BBIUMCIICHUSX

64

[IpakTuueckas pabota o Teme
«M3yuenue nopazpsiiHOTO MAIIMHHOTO
MIPEJICTABICHHUS LIEJIBbIX U
BEIIECTBEHHBIX YHCEID

65

AHaJn3 aaropuTMOB

66

Oransl pelieHus 3a1a4 Ha
KoMmIbtoTepe. UHCTpyMeHTallbHbIE
CPEJICTBA: TPAHCIIATOP, OTJIAUHUK,
PO UITHPOBIITUK

67

Cpena nmporpaMMHUpOBaHMSI.
Komnwsanys v uHTEpIipeTanus
IporpamMm. BupTyasibHbIe MallIMHBI.
HNuterpupoBannas cpena pa3padboTku




68

MeTob1 OTIIAZKK TIPOTpaMM

Tumsr IEPEMCHHBIX B A3BIKC

69 MIPOTPaMMHPOBAHUS 1
70 O06paboTKa 1eNbIX Yncel 1
71 O0paboTKka BEIECTBEHHBIX YUCEI 1
72 CityyaliHble 1 NICEBAOCTyYalHbIC YnCTia 1
73 Bersnenus. CinoxHble yCI0BUS 1
74 [Muxnsl ¢ yciioBueM 1
[ukibl 0 MEPEMEHHOM.
75 B3anMo3aMeHsAeMOCTb pa3IMUHbIX 1
BUJIOB IIUKJIOB
76 O6paboTka HaTypaJIbHBIX YHUCEIT C 1
UCIOJIb30BAaHUEM LIUKJIOB
Haxosxaenne Bcex mpOCThIX YUCEI B
77 3ajaHHOM Juara3oHe [IpakTruaeckas i 0.5
pabota no Teme «Pemenue 3anau ’
METOIOM Tepebopar»
78 WNuBapuaHT nukia 1
79 JIOKyMeHTUpOBaHUE NPOTrpamMm 1
20 O0paboTka JaHHBIX, XPAHALIUXCS B 1
¢aitmax
81 Pa30Ouenue 3amaun Ha moa3agadu 1
Hcnons3oBanue craHIapTHOU
OMOIMOTEKHU SA3bIKA
82 nporpammupoBanus. [loakmouenue 1

O1OIMOTEK MOANIPOTrPAMM CTOPOHHHUX
MPOU3BOAUTENECH




[Toanporpammsl (pouerypsl U

83
GbyHKIIN)

84 [MommporpamMmel (Iporerypsl 1
GbyHKIHH)

85 [IpakTuyeckast pabota o Teme
"Pa3zpabotka nmoamporpamm”
Pekypcus. PekypcruBHbIE 00BEKTHI

26 (ppakransr). PexypcuBHBIE POIIETyPhI
u ¢pynkuuu. Mcnonbp3oBaHue cTeka s
OpraHU3aIH PEKYPCUBHBIX BHI30BOB

27 [IpakTuueckas pabota o Teme
"PexypcuBHBIE TOATPOrpamMMBbl"

28 Moy nbHBIN TPUHIUIN TOCTPOCHUS
MporpaMm

89 UucneHHble METOIbI

90 [IpakTuyeckast pabota o Teme
«HucneHHoe penieHue ypaBHEHUID)

91 Hcnonb3oBaHue TUCKPETU3ALNH B
BBIUMCIIUTENBHBIX 3a/1a4ax
[IpakTuueckas paboTa o Teme

92 «IIpubnmxEHHOE BBIUMCICHNUE JJIUH
KPUBBIX U IUIOIIAAEH QUryp»

93 [Ipaktrueckas padota o teme «Ilouck
MakcuMyma (MUHUMYMa) QYHKITAN
O6paboTka CUMBOJIBHBIX JIAHHBIX.

04 AnroputMbl 00pabOTKH CUMBOJIBHBIX

CTPOK: IOJCYET KOJIMYECTBA
MOSBJICHUI CUMBOJIA B CTPOKE




95

AnTOopuUTMBI 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30MEHHE CTPOKHU Ha CJI0Ba 110
POOETHHBIM CUMBOJIAM

96

AnroputMbl 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH
JTAHHOW CTPOKH; 3aMEHAa HAIEHHOM
MOJICTPOKH Ha APYTYIO CTPOKY

97

[IpakTnueckas paboTa o Teme
"O0paboTKa CTPOK C UCIIOJIH30BAHUEM
GyHKIMH CTaHAAPTHON OMOTMOTEKH
sI3pIKa MMPOTrpaMMHUpPOBaHUS"

98

I'eneparnust cioB B 3aJaHHOM aJipaBUTE

99

MaccuBsl 1 TOCIIEN0BATEILHOCTH
gmcen. [Ipaktuueckas paboTa o reme
"3amnonuenue maccusa'

0.5

100

O0600mEHHBIC XapaKTEPUCTUKH
MaccHBa

101

JIMHEWHEBIN TTONCK 3aJJaHHOT0 3HAYCHUS
B MaccuBe. [IpakTudeckas padora 1o
TeMme "JIMHENHBIN ITIONCK 3aJaHHOTrO
3Ha4YCHMA B Maccube"

0.5

102

[IpakTuueckas pabora no teme "Ilonck
MUHUMAaJIBHOTO (MaKCUMAJIBHOTO)
3JIEMEHTA B YMCIIOBOM MaccuBe"

103

CopTHpoBKa OTHOMEPHOT'O MAaCCHBA.
[IpocThie METOIBI COPTHPOBKH.
[IpakTuueckas pabora o Teme
"[IpocThle METO/IbI COPTUPOBKHU

0.5




Mmaccuba"

CoptupoBka ciusiHueM. beictpas
COpPTHPOBKA MaccuBa (aJropuT™m

104 QuickSort). ITpaktuueckas pabora 1o 1 0.5
teme "boicTpas copTupoBka maccupa”
JIBOMYHBIN [TOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [Ipaktnueckas padora 1o 1 0.5
teme "J[BonuHbIi ouck"

106 JIByMepHBIE MAaCCUBBI (MaTpPHULIbI) 1

107 AnTOpUTMBI 00PabOTKH MaTPHIL 1

108 Pemenne 3amau ananms3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KomnbrotrepHas BEpcTka TekcTa 1
[IpakTuueckas paboTa o Teme

111 "BépcTka JOKYMEHTOB ¢ 1 1
MaTemMaTuueckumu popmynamu”

112 HNHCTpyMEHTHI pelieH3upOBaHUs 1

113 [IpakTuueckast pabota o Teme | |
"MHOrocTpaHU4HbIE TOKYyMEHTHI"
Oo6naunsie cepBuchl. KomiektuBHas

114 pabota ¢ noxkymeHnTamu. [IpakTiuueckas 1 0.5
pabora no Teme "KoekTuBHas
pabota ¢ fokymeHTamu"

115 Anann3 ga"HubeIX. boabiire naHHbIE 1

116 MarmmaHoe o0ydeHue 1

117 ABanus3 JaHHEIX C HOMOIILIO 1

AJICKTPOHHBIX TaOJIHUIT




118

[IpakTrueckas paboTa o Teme
"AHaJIu3 JaHHBIX C IIOMOIILIO
AJIEKTPOHHBIX TabIHUIT"

119

[Toctpoenue rpaduxkoB GpyHKIMHA.
[IpakTuueckas pabora no Teme
"HarnsnHoe npencraBieHue
pe3yJIbTaTOB CTATUCTUYECKOM
00pabOTKHU JaHHBIX B BUJIC JUATPAMM
CPEICTBAMU peJaKkTopa 3JIEKTPOHHBIX
Tadaur"

0.5

120

Jluauu tpenna. Ilpakruueckas padota
o teme "[loabop muaNM TpeHna,
MIPOrHO3UpOBaHUE"

0.5

121

[Ton6op napamerpa. [IpakTrueckas
pabota no Teme "YnciaeHHoe penieHue
ypaBHEHUH C TOMOIIBIO MO00pa
napamerpa"

0.5

122

OnTuMu3aIms Kak MOMCK HAMITydIIero
pENICHUS B 33JJAHHBIX YCIOBHSX.
[IpakTuyeckast pabota o Teme
"Pemienne 3a1a4 ONTUMHU3ALIH C
MTOMOIIIBIO AJIEKTPOHHBIX TaOIHIT"

0.5

123

IToBTOpeHUE

124

IToBTOpEHME

125

[ToBTOpEeHune

126

IToBTOpeHune

127

IToBTOpEeHUNE

128

IToBTOpEHME

—_— = = =] =




129 [ToBTOpEHME 1
130 [ToBTOpEeHUe 1
131 [ToBTOpEHUE 1
132 [ToBTOpEeHUE 1
133 [ToBTOpEHME 1
134 [ToBTOpEHUE 1
135 [ToBTOpEeHue 1
136 [ToBTOpEeHUE 1

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

136

21.5




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Koutpoasnbie | IlpakTtuyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTeibHbIE
padoThI e padoThbl
pecypcsbl
KonnyecTBo nHpOpMannm 1

2 AJITOPUTMBI CKaTUA TAaHHBIX 1
Anroputm Xaddpmana 1
[IpakTuyeckas pabora o Teme HoyTt6yk, MOV,

4 "C:kaTHe TaHHbBIX C IOMOIIbIO 1 1 o0pa3oBaTeIbHbIN
anropurma Xapdmana" Ha0op MO MeXaHMUKe,

5 Anroputm LZW 1 MCXaTPOHHKE H

POOOTOTEXHUKE,
AJTOPUTMBI CKATHSI TAHHBIX C .

0o0pa3oBaTeIbHBIN
norepsimu. [IpakTuyeckas pabora mo

6 " 1 0.5 KOHCTPYKTOP ISt
teme "CikaTue NaHHBIX C MOTEPSIMHU e

MPAKTUKU OJIOYHOTO
(anroput™mel JPEG, MP3)" p
IPOrPaMMHUPOBAHUS C
7 CxopocTh TIepe1aun JaHHBIX 1
KOMILJIEKTOM
[TomexoycTONYMBBIE KOJBI 1 JATYMKOB,

9 [IpakTuyeckas pabota o Teme 1 | o0pa3zoBaTeNbHBIN
"[lomexoycroilunBbie KOAbI" HaOO0p JUIsl U3yUYEHUS
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX MHOTOKOMIIOHCHTHBIX

10 B3aumo/eiictBue. CucteMHblIi 3P QexT. 1 pob.cucrem,
VYnpasieHue kak HTHPOPMaLMOHHBIN bubmorexa LHOK
nporecc. OOpatHas cBsI3b

11 Mojenu u MOJEIupPOBaHNE 1

12 I'padbr 1




13 Pemenue 3amau ¢ momoipto rpados

14 JHepeBbs

15 OCHOBBI TEOPUH UT'D
[IpakTuueckas pabora no teme "Ilonck

16 BBIUTPBIIITHON CTPATETHUH B UTPE C
nojHoM uHpopmaruei”

17 CpencTBa MCKYCCTBEHHOTO MHTEIIJIEKTA
[IpakTuueckas pabora no Teme

18 "CpencTBa UCKYCCTBEHHOTO
uHTeNeKTa"
dopManuzaiys HOHITHUS AJITOPUTMA.

19 Mammuna TrropuHra kak
yHUBEpCaIbHasi MOJICNIb BHIYUCIICHUI.
Tesnc Yépua—Tpropunra
[IpakTudeckas paboTa Mo Teme

20 "CocraBieHHe IPOCTON MPOrpaMMbl
Jutst MatuHbl Teropunra'

21 Mamuna ITocra

22 Hopwmanbnsie anropudmer Mapkosa
ANTOPUTMUYECKH HEpPa3pEUTUMBbIE

” 3ama4yd. 3amada OCTAaHOBA.
HeB03MOXHOCTh aBTOMAaTHYECKON
OTJIa/IKH POTpaMM

24 Cno>XHOCTb BBIYUCIICHUI
[Touck npocThIX YKCell B 3aJaHHOM

25 JMANa30He ¢ TOMOIIBIO AJITOPUTMA

«penreto IparocheHar




26

[IpakTrueckas padota o teme "llonck
MIPOCTBIX YKCEN B 331aHHOM
nuamnaszone"

27

MHoropaspsiAHbIe LieNble YKcia, 3aJa4u
JUIMHHOM apu(pMeTuKu

28

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYMCIEHUN C
MHOTOpa3psIHbIMU yuciaMu"

29

CrnoBapu (accoruaTHBHbIC MACCHUBBI,
0TOOpaxeHws ). XAII-TaOIUIIBI.
[TocTpoenue angpaBUTHO-9YACTOTHOTO
cIoBaps s 3aJJaHHOTO TEKCTa

30

[IpakTuyeckas paboTa Mo Teme
"[locTpoenue anpaBUTHO-4YaCTOTHOTO
cyoBaps IS 3aJJaHHOTO TekcTa'"

31

AHanu3 TEKCTa Ha ECTECTBEHHOM
a3bIKe. Boiaenenue
10CJIe10BaTeNbHOCTEN 10 A0JIOHY.
Perynsipublie Boipaxenus. YacTOTHBIN
aHanu3

32

[IpakTuueckas paboTa Mo Teme
"AHaJau3 TEKCTA HA €CTECTBEHHOM
SI3BIKE"

33

Crexu. AHaNM3 MPaBUIBLHOCTH
CKOOOYHOT'O BBIpaKEHUS

34

Brrancnenue apudmMeTniaeckoro
BBIPA)KEHUS, 3aIIMCAaHHOTO B
nocTdukcHOM Gopme




35

[IpakTrueckas paboTa o Teme
"Brrancnenue apupMeTHIECKOTO
BBIPA)KEHUS, 3aIIICAHHOTO B
noctdukcHou Gopme"

36

Ouepenu. Mcnonbs3oBanue odepenu Ais
BPEMEHHOTO XpaHEHUs JaHHbIX

37

[IpakTuyeckas pabora o Teme
"Ucnonw3oBanue ouepean”

38

[epesbs. Peanusanus nepesa ¢
MIOMOIIIbIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIC) IEPEBBAI.
[TocTpoenue nepesa AJis 3a1aHHOTO
apu(PMETHYECKOTO BBIPAKCHUS

39

[IpakTuueckas paboTa Mo Teme
"Ucnonp30BaHue 1epeBbEB s
BBIYHCTICHUS apU(METHIECCKUX
BBIpaKEHUN"

40

PexypcuBHBIE anropuT™MbI 00X012
nepesa. Mcnonp3oBaHue cTeka u
ouepean i 00Xxo/a AepeBa

41

PexypcuBHBIE anTOpUTMBI 00X0/12
nepeBa. Mcnonb3oBaHue cTeka u
ouepeau it 00xoaa 1epena

42

Anroputmsl Ha rpagax. [Toctpoenue
MUHHMAaJIHLHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBSI3HOTO
HEOPHEHTHPOBAHHOTO Tpada

43

O6xox rpada B rmyouny. O6xon rpada




B UIMPUHY

44

KonnyecTBO pa3inuHbIX IyTEH MEXAY
BEPIIMHAMU OPUEHTUPOBAHHOI'O
AIUKIIMYECKOTo Tpada

45

Anroput™m JleUKCTpHI.

46

[IpakTruyeckas pabota o Teme
"Beluniciienue 1IMHbI KpaT4yaniero
MyTH MEXAY BepLIMHAMU rpada
(anroput™ JleitkcTpsbr)"

47

Anroputm @noitta—Y opriania

48

3agauu, pemaeMpie ¢ TOMONIBIO
JTUHAMHAYECKOTO MPOTPAMMUPOBAHUS:
BBIYMCIICHHE PEKYPCUBHBIX (PYHKITUN

49

[IpakTuueckas pabota no Teme
"Boruniciienue pekypcUBHBIX (PYHKIMH
C MIOMOILBIO TUHAMHYECKOIO
MporpaMMupoBaHus"

50

3agauu, perraeMble ¢ TOMOIIBIO
JUHAMHYECKOT0 IIPOrpaMMUPOBaHUS:
IIOJCYET KOJINYECTBA BAPUAHTOB

51

[IpakTudeckas paboTa Mo Teme
"[Toacu€r kKoMMyecTBa BAPUAHTOB C
IIOMOIIILIO JUHAMHUYECKOTO
IIporpaMMupoBaHus”

52

33,[[8.‘-11/1, pemacMbIC C TIOMOIIBIO
AUHAMHUYCCKOI'0 MpOorpaMMHUpPOBAHUS:
3aga4u OITUMH3AlIHN

53

[TonsiTue o mapagurmax




nporpamMmmupoBanus. O0630p S3bIKOB
MIPOrPaMMHUPOBAHHUS

TToustue 00 0OBLEKTHO-

>4 OPUEHTHUPOBAHHOM MTPOTPAMMHUPOBAHUH

55 OOmbekTh! U Ki1acchl. CBOMCTBA U
METO]IbI 0OBEKTOB

56 OOBEeKTHO-OPHUEHTUPOBAHHBIN aHATU3
[IpakTuueckas pabota o Teme

57 "Mcnonp30BaHKe TOTOBBIX KJIACCOB B |
nporpamme"”

58 Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a
[TpakTudeckas padora "Pa3paborka

59 MIPOCTOM MPOTrPaMMBI C 1
HCIOJIb30BaHNEM KJaccoB"
Wukancymsuus. [Ipaktuueckas padota

60 o Teme "Pa3paboTka kiacca, 0.5
HCIOJIb3YIOLIET0 UHKATCYJIISAHUI0"

61 Hacnenosanwue. [Tonmumopduzm

& [IpakTuueckas paboTa Mo Teme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpenpl ObICTpOIt pazpaboTKu

63 nporpamm. [IpoexktrupoBanue
nHTepderica moap30BaTENsI

64 [IpoexktupoBanue nntepdeiica
MOJTb30BATEIS

65 Hcnonb30BaHre TOTOBBIX YIIPABIISEMBIX




AJIEMEHTOB JIJISl IIOCTPOCHUS
uHTepderica

66

[IpakTuueckas pabota no Teme
"Pa3paboTka nporpamMmsl C
rpaduyeckuM unTepdericom”

67

N3yueHne BTOPOro s3bIKa
IIPOrpaMMHUPOBAHUS

68

N3y4enne BTOporo s3pIka
IPOrpaMMHUPOBAHUS

69

OTansl KOMIIBIOTCPHO-
MAaTEMAaTHYCCKOI'0O MOACIIMPOBAHUA

70

Jluckperusanust Ipu MaTeMaTu4eCKOM
MOJIETTUPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoienupoBaHue IBHKEHUS

71

[IpakTuueckas pabora no Teme
"MopaenupoBaHue IBUKEHUA"

72

MopenupoBanue OMOJIOTUYECKUX
cucteM. [IpakTuyeckas paborta 1o Teme
"MonenupoBaHue OUOIIOTHYECKUX
cuctem"

0.5

73

MaremaTtudeckrue MOAENIU B
3KOHOMUKE. BrluncnurensHbIe
SKCIEPUMEHTBI C MOJIETISIMHU

74

BeposiTHOCTHBIE MOZIENH.
[IpakTuueckas paboTa Mo Teme
"UMHUTalIMOHHOE MOJIETIUPOBAHUE C
nomoiibio Mmerona Mounte-Kapno"

0.5

75

KOMHBI—OTCpHO@ MOJCIINPOBAHUC




CUCTEM yIpaBJICHUS

76

O6paboTka pe3yabTaTOB IKCIEPUMEHTA

77

TabGnuunele (pensuoHHbIE) Oa3bl
JTaHHBIX

78

ITouck, copTupoBKa U GUIBTpALUSL
JIAHHBIX. 3ampochl Ha BBIOOPKY JJaHHBIX.
3a1npocsl ¢ napameTpamu.
Boruncnsiemsle 1mosis B 3ampocax

79

[TpakTrueckas padora o teme "Pabdora
C rOTOBOM 0a30¥ JaHHBIX"

80

Muororabnanuaeie 0a3bl JaHHBIX. THIBI
cBs3el Mexay Tabiuiamu. BuenmHuit
Kkimro4. [{eaocTHOCT 6a3bl JaHHBIX

81

[IpakTuueckas pabota no Teme
"Pa3paboTka MHOTOTaOIMYHOMN Oa3bl
TaHHBIX"

82

3anpockl K MHOTOTA0IMYHBIM 0azaM
JTAHHBIX

83

[IpakTudeckas paboTa Mo Teme
"3ampockl K MHOTOTaOIMYHOI 0ase
JaHHBIX "

84

SA3bik ynpaBieHus gaHHbiMu SQL

85

[IpakTrueckas paboTa o Teme
"YrpaBieHue TaHHBIMHU C TTOMOIIBIO
si3pika SQL"

86

Hepensimonnsie 60a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBI




87

HNHTepHeT-IpUII0KEeHUS

[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 yacTsx caiita. TeXHOIOTUs «KJIUEHT —
cepBep», €€ JOCTOMHCTBA U HETOCTaTK!

89 OcHoBgsl s13p1ka HTML

90 [IpakTruyeckas pabota o Teme
"Co3zaHue TeKCTOBOW BEO-CTpaHUIIbI"

91 OcHoBgsl s13p1ka HTML

92 Ocnogsl s13p1ka HTML
[IpakTuyeckas pabora o Teme
"Coznanue BeO-CTpaHHIIbI,

93 BKJIIOUAIOIIEN MyJIbTUMEIUIHHBIE
00BEKTHI (PUCYHKHU, 3BYKOBBIE JaHHBIE,
BHJ1€0)"
OCHOBBI KaCKaHBIX TAOJIHI] CTHIICH

94
(CSS)
[IpakTuyeckas pabota o Teme

95 "Oc¢opmiieHHEe CTPAHUIBI C IOMOIIBIO
KacKaJHbIX Ta0auI| cTuinen"

96 Cuenapuu Ha si3bIKe JavaScript

97 Cuenapuu Ha si3bIKe JavaScript

98 ®opMbI Ha BEO-CTpaHULIE
[IpakTuyeckas pabota o Teme

99 " |

O6paboTka 1aHHBIX (HOpM

100 Pa3mernenue Be6-caiiToB. Ycmyra
XOCTUHTA. 3arpy3ka (ailioB Ha calT

101 Kanpuposanue. cnpasnenue




NepcneKTuBsl. ['ucrorpamma.
Koppekuus ypoBHEM, KOPpEKIIUS [[BETA.
ObecuBeunBaHue IIBETHBIX
M300paKeHUI

102

BBoa nzo0pakeHuii ¢ HCTIOIB30BAHIEM
Pa3IMYHbIX HU(GPOBBIX YCTPOMCTB.
[IpakTuueckas pabora o Teme
"O6paboTka udpoBsx dhoTorpaduii”

0.5

103

Perymbs. PaGora ¢ obmactsmu.
OunbTpsl. [IpakTrueckas padora o
teme "Perymb nugpossix pororpaduit”

0.5

104

MHorocnoitHbie H300pakeHusl.
TexkcroBbie ciaou. Macka ciaost. Kanansl.
CoxpaHeHHe BBIICIICHHOM 00JIacTH

105

[IpakTuyeckas pabota o Teme
"MHorocnoiiabie n300paxeHus"

106

[ToaroroBka WLTFOCTpAIUi 17151 BEO-
caiToB. [IpakTuyeckas pabora 1o Teme
" AHUMUPOBaHHbIE U300pakeHus"

0.5

107

Bexkropnas rpaduka. Bekropuzamms
PacTpOBBIX U300pAKECHUM

108

[IpakTnueckas paboTa no Teme
"BekTopHas rpaguka"

109

[IpuHIMIIBI IOCTPOCHUS U
penaKkTUpOBaHUs TPEXMEPHBIX MOJEIEH

110

[IpakTuyeckas pabota o Teme
"Co31aHue NpocThIX TPEXMEPHBIX
Mozenen"




111 Cetounble MOJien. Matepuaiibl 1
112 [IpakTuueckas pabora no Teme |
"Cetounblie monenu"
113 MoaenupoBaHHe UICTOYHUKOB 1
ocsenieHus. Kamepsl
114 [IpakTruyeckas pabota o Teme 1
"Pennepunr"
115 AnmutuBHbIE TeXHOJI0THHU (3D- |
TIPUHTEPHI)
116 [TonsiTHe 0 BI:IpTyaJILHoﬁ pPEanbHOCTH U |
JIOTIOJTHEHHOM pealbHOCTH
117 IToBTOpeHune 1
118 IToBTOpeHUNE 1
119 [ToBTOpEeHUE 1
120 [ToBTOpEeHune 1
121 [ToBTOpEHUE 1
122 [ToBTOpEHUE 1
123 [ToBTOpEeHUE 1
124 [ToBTOpeHune 1
125 IToBTOpeHne 1
126 IToBTOpeHHE 1
127 [ToBTOpEHME 1
128 [ToBTOpeHune 1
129 IToBTOpeHune 1
130 [ToBTOpEeHue 1
1

131

IToBTOpEHUME




132 [ToBTOpEHME 1
133 [ToBTOpEeHuUe 1
134 [ToBTOpEHUE 1
135 [ToBTOpEeHUE 1
136 [ToBTOpEHME 1

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

136

36.5







IMPOBEPAEMBIE HA EI'D 10 HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpedoBaHMsI

IIpoBepsieMble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMBbI CPeIHEro o0ero
oOpa3oBaHus

1.

3namo (nonumams)

1.1

[TonnmaHue OCHOBHBIX IMPHUHIIMIIOB YCTPOICTBA U (DYHKIHOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TCHICHIIUH
pa3BUTHUSL KOMITBIOTEPHBIX TEXHOJOTUH; BIaJIeHUE HAaBbIKAaMU PabOTHI C
OTIEPAIIMOHHBIMU CHCTEMaMH M OCHOBHBIMU BHJaMH IPOTrPAMMHOTO
obOecrieueHus JUIsi pelIeHHs y4eOHBIX 3a7ad MO  BBIOPAHHOM

cHenraIn3alun

1.2

Hanmuune mnpexacraBnenuit o 0a30BbIX MNPHHLIMIAX OpPraHU3AlUU U

(YyHKIIMOHUPOBAHHS KOMITBIOTEPHBIX CETei

1.3

ITornmanne OCHOBHBIX IMPUHIUIIOB JUCKPETU3AMN PA3JIMYHBIX BUJI0B

UHpOpMALIUU

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOpPAOOTKH YUCIOBOH M TEKCTOBOM
uHopMaIuu (3amUCh 4YKHCENl B TO3UIMOHHOM CHUCTEME CUHUCIICHUS,
JIETUMOCTb LIEJTBIX YHCEIT; HAXOXKIACHUE BCEX MPOCTHIX YHCEN B 33JaHHOM
IuarnasoHe; o0paboTka MHOTOPA3PSAHBIX IEJBIX YHCEN, aHaIu3

CHUMBOIJIBHBIX CTPOK U L[pyrnx), AJITOPUTMOB ITOUCKA U COPTUPOBKHA

1.5

3HaHne (bYHKI_II/IOHaJ'IBHBIC BO3MOXHOCTH HMHCTPYMCHTAJIbHBIX CPCACTB

cpenbl pa3paboTKu

1.6

BrnaageHne OCHOBHBIMHM CBEICHUSIMH O 0azax JaHHBIX, UX CTPYKTYPC,

CpeIcTBaxX CO3/IaHus U PabOTHI C HUMHU

1.7

[Tonumanue BO3MOKHOCTEN U OTpaHUYCHUN TEXHOJIOTUH
UCKYCCTBEHHOTO HHTEUIEKTa B pa3jIMYHbIX 00JacTsAX; Haaudue
NpeACTaBICHUN 00 HCIOJIb30BaHUH HH()OPMAIIMOHHBIX TEXHOJOTHH B

Pa3IMYHBIX TPOQecCHOHANBHBIX cepax

1.8

Bragenue TeopeTH4ecKMM ammapaToM, MO3BOJIIOIUM OCYILECTBIATh
IIPEICTABJICHNE 3aJaHHOI0 HATYPaJIbHOI'O YHACIIA B PA3JIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH MPEeoOpa30OBaHUS JIOTMYECKUX BBIPAXKEHUH,
UCTIONB3YS 3aKOHBI aJTeOpBI JIOTHKH; ONPENeIsITh KpaTYalllini Ty Th BO
B3BELICHHOM TIpade U KOJIMYECTBO IyTeH Mexay BepUIMHAMU

OPUEHTUPOBAHHOTO AlMKINYECKOro rpada




Ymems

2.1

YMeHHEe HCIOIb30BaTh KOMITBIOTEPHO-MATEMATHUECKHE MOJCITH IS
aHaJIM3a 00BEKTOB U MPOIECCOB: (POPMYIIUPOBATH LIETh MOACITUPOBAHNUS,
BBITIOJIHATE aHAJM3 PE3YJIbTATOB, MOJYUYCHHBIX B XOJI€ MOCTHUPOBAHHS;
OICHUBATH AJACKBATHOCTL MOACIU MOACINPYCMOMY 06’BCKTy HJIn
NpoIlecCy; MPEICTaBIATh PE3yJbTaThl MOICIUPOBAHHUS B HATIISIHOM

BHUJIE

2.2

YMenue KiaaccHPUIMPOBATH OCHOBHBIC 3a/adll aHAW3a JaHHBIX
(mporHo3upoBaHue,  KiaccuuKamus, — KiIacTepu3alus,  aHaJIHU3
OTKJIOHCHH ); TOHUMATh TIOCJICIOBATSIIBHOCTh PEIICHUS 337a4 aHAIH3a
JTaHHBIX: COOP MEPBUYHBIX TAaHHBIX, OUMCTKA U OLIEHKA Ka4eCcTBa JaHHBIX,
BEIOOp W (WIM) TIOCTPOCHHE MOJENH, MpeoOpa3oBaHUE JTAHHBIX,

BU3yaIn3alus JaHHBIX, MHTCPIPCTALUA PE3YJILTATOB

23

YMmenue  ompenenats  UHOOPMALMOHHBIA  O0BEM  TEKCTOBBIX,
rpau4YecKux W 3BYKOBBIX JAHHBIX TIPU 3aJaHHBIX TapaMmeTpax
JUCKpETU3allui. YMEHHE ONpEeNeNsTh CPEIHIO CKOPOCTh Nepenayu
JaHHBIX, OLEHUBATh M3MEHEHHE BPEMEHHU Mepeladyd NMpU HU3MEHEHUU

UH(POPMALMOHHOTO 00BEMA JJAHHBIX M XapaKTEPUCTHK KaHaja CBA3H
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YMeHue CTpOUTH KO, O6€CH€‘IHB&IOIHHﬁ HaMMCHBIIYIO BO3MOXHYIO

CPEIIHIOIO JUIMHY COOOIEHUS PU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHe HCIOIb30BaTh IPU PELICHUU 3a1ad4 CBOMCTBA IIO3ULIMOHHOMU
3alIUCH YHUCEJI, aJITOPUTMBI IIOCTPOCHUS 3aIMCH YNCIA B MO3ULUOHHON
CUCTEME CUYHUCIICHUS C 3aJlaHHBIM OCHOBAaHHUEM U IIOCTPOEHUsS 4YHUCiA 110
CTPOKE, COJEprKalleil 3amucCh 3TOrO YHUCJIA B IMO3ULMOHHOW CHCTEME
CUMCIICHMSIT C  3aJaHHBIM  OCHOBAaHMEM; yMEHHUE  BBIIOJIHATH

apI/I(pMeTI/ILICCKI/Ie OIrepanru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHHe CTpPOUTh JIOTHUECKOE BBIPAXKEHUE B JIU3BIOHKTMBHON U
KOHBIOHKTUBHOW HOpPMaJIbHBIX (OpMax IO 3aJaHHOM TabmuIe
UCTUHHOCTH; HCCIIEJOBaTh 00JacTb HCTUHHOCTH  BBICKa3bIBaHUS,

COACPKAIICTO NEPEMCHHBIC, PCIIATh HECJIOXKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHue pemars aJlropuTMHUECKHE 3aJaud, CBSI3aHHBIE C AHAIU30M
rpadoB (3a1a4u MOCTPOCHHUS ONTHUMAIBHOTO MYyTH MEXAY BEpIIMHAMHU
rpada, onpeaeNneHus KOJTMYECTBA Pa3IMYHbBIX MTyTel MEeXIy BEpIIMHAMU

OPUEHTHUPOBAHHOTO AlMKINYECKOro rpada)

2.8

YMeHue ucrosb30BaTh AepeBbs IPU aHAIU3E U IOCTPOESHUHU KOJIOB U JUIS
MPECTaBICHUS apU(PMETHUECKUX BBIPAKECHUH, MPH PELICHUH 3ajad
MIOMCKAa U COPTHUPOBKH; YMEHUE CTPOUTH JIEPEBO UIPHI MO 33aJaHHOMY

QITOPUTMY; pa3pabaThiBaTh U 0OOCHOBHIBATh BHIMTPHIIIHYIO CTPATETHIO




UTPBI

2.9

YMmenue AHAJIU3UPOBATL AJITOPUTMBI C HCIIOJIB30BAHUCM Ta6J'II/II_[
TPACCUPOBKH,; OIIPCACIIATD 0e3 UCIOJIb30BaHUs KOMIIBIOTEPA PE3YJIbTAThI
BBITTOJTHCHUS HECIIOXKHBIX ITPOrpaMM, BKIIIOYAIOIIUX [MUKJIbI, BETBJICHUA U

noAInporpaMMmel, Ipu 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenenartb CIO0KHOCTh HU3y4aeMbIX B Kypce 0a30BBIX
aJITOPUTMOB (CYyMMHMpOBAHHE 3JIEMEHTOB MaccHBa, COPTUPOBKA MacCUBa,
nepeOOpHBIE aNTOPUTMBI, JBOWYHBIA MOWCK) M MPUBOAUTH MPUMEPHI
HECKOJIbKMX aJITOPUTMOB pPa3HOM CIOXHOCTU JJIsi pEUIeHHs] OJHOMN

3aga4un

2.11

Brnanenve yHUBEpCaJ bHBIM SI3BIKOM HPOTPAMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BbIX
THUIAX JaHHBIX M CTPYKTypax JaHHBIX; YMEHUE HCIIOJIb30BaTh OCHOBHBIC
VIOpAaBIAIOIIAE  KOHCTPYKLIMH; yYMEHHE  OCYIIECTBIATH  aHAIIN3
OPEJIOKEHHOW  MPOTpamMMbl:  ONpPEAeNsATh  Pe3ylbTaThl  PabOThHI
NPOTPaMMBI TP 33JaHHBIX UCXOJHBIX JaHHBIX; OMPEIENIATh, TP KaKHX
HCXOOHBIX OAaHHBIX BO3MOKHO IIOJIYYCHHC YKa3aHHBLIX PE3YJIbTATOB;
BBISIBIISITH JTAHHBIC, KOTOPBIE MOTYT TPUBECTH K OIMUOKEe B paboTe
OporpaMMmbl;  (OPMYJUpPOBaTh  HPEUIOKEHUS MO  YJIyYLICHHUIO

IIporpaMMHOIo KoJia

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM JJIsl  M3YYEHHs  S3bIKE
nporpaMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
THUIIOBbIE JITOPUTMBI 00paboTKu qucern, YHCIIOBBIX
IIOCJIEJOBATEIBHOCTE M MAacCHBOB: IIPEACTaBICHUE YHUCIA B BHJE
HaOopa TMpPOCTBIX COMHOXHTEJEH; HaXOXKAEHHE MaKCUMaJbHOU
(MuHMMaNbHOM) HM(PBI HATYypaIbHOIO YUCIA, 3aIUCAHHOTO B CHUCTEME
CUMCIIGHUS C OCHOBaHMEeM, He mpeBblmamomuM 10; BbIYHCICHUE
00OOIIEHHBIX XapaKTEPUCTUK HJIEMEHTOB MacCHBa WIM YHCIOBOMN
H0CJIEJ0BATEIBHOCTH (cymMBI, IIPOU3BEIECHUS CpeIHEro
apu(pMETHYECKOro, MMHUMAJIBHOTO M MAaKCHMAJIbHOIO 3JIEMEHTOB,
KOJINYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOUIMX 3aJaHHOMY YCJIOBUIO);
COPTHPOBKY 3JI€MEHTOB MAacCHBa; YMEHHE HMCIIOIb30BaTh B IIpOrpamMmax
JAHHBIE PA3JIMYHBIX TUIIOB C Y4ETOM OrPAaHUYEHUI Ha JMaNa3oH HX
BO3MOXHBIX 3HAUCHHH, MPUMEHATh MpPU PEIICHUH 33734 CTPYKTYpPHI
JAHHBIX (CHMCKH, CJIOBAapH, CTEKH, O4YEpelIu, AEPEBbs); NPUMEHSThH
CTaHJApTHBIE U COOCTBEHHBIE TOATIPOTPAMMBI JIJIs1 00pabOTKH YHCIOBBIX
JAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH Pa3paboTKe MporpamMm

OMOJIMOTEKH TOJITPOTrpaMM; YMEHHME HMCIOJb30BaTh CPEACTBA OTJIAJIKH




IPOTpaMM B Cpezie POTPaMMHUPOBAHUS

YMmenue HCIIOJb30BAaTh SJICKTPOHHBIC TaGJII/H_UaI I aHajm3a,

MNpCACTAaBJICHHA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IaH BLI60p OIITUMAJIBHOI'O

2.13 pelieHys, noa00p JUHUM TPEH[a, pelleHre 3a7ad MPOTHO3UPOBAHMUSA);
YMEHHUE HCIIOJIb30BaTh TaOMU4YHBbIE (pesSLMOHHbIE) 0a3bl JaHHBIX U
CIPaBOYHBIE CHCTEMBI
YMeHue OpraHu30BbIBaTh JIMYHOE WH(POPMALMOHHOE MPOCTPAHCTBO C
514 UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  LMU(POBBIX  TEXHOJIOTUH;

NOHUMAaHHE BO3MOXXHOCTEH LM(POBBIX CEPBHCOB TOCYAAPCTBEHHBIX

ycIyT, Hu(pPOBEIX 00pa30BaTeIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
1HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 [{udposast rpaMOTHOCTH

OcCHOBHBIE TEH/ICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUM. [lapaiensHble
1.1 BBIYMCIICHHs. MHOTrOnponeccopHsle cuctemMsel. PacnpenenéHusie

BBIYHCIIUTENBHBIC CUCTEMBI U 00paboTKa OOJBIINX JaHHBIX

[IpuHUUITBI TOCTPOEHUST W anmnapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
12 CereBpie mpoTokoibl. Cerb WurepHer. Agpecamusi B cetu HHTepHeT.
[Tporoxonsl crexka TCP/IP. Cuctema nomeHnHbix uMEH. Pasnenenue [P-cetn Ha

IMOJICETH C IIOMOIIBIO MaCOK IT0/IceTei

daiinosas cucrema. [louck B daitnoBoit cucreme. [IpHHIMTBI pa3MelieHUS U
1.3 MMEHOBaHMs (HaiiyIoB B JoJroBpeMeHHOW mamsaTu. [1laGmoHbl it omucaHus

rpyni ¢aiinos

14 CkopocTh mepenayd JaHHBIX. 3aBUCUMOCTb BPEMEHUM INepelayd  OT
nHGOPMaIMOHHOTO 00BEMA TaHHBIX M XapaKTEPUCTUK KaHajia CBSI3U

Iudpoanue nanupix. CUMMETpUYHbIE H HecUMMeTpHuHbIe I (psL. [udpsr
1.5 npocrtoii 3amenbl. [Iudp Llezaps. [ludp Buxenepa. Anroput™ muppoBaHus
RSA

Konpl, mo3Bosstomue oOHApy>KUBaTh U UCIPABIATH OUIMOKH, BO3SHHUKAIOIIUE
1.6 npu nepeaade gaHHbix. Paccrosinne Xsmmunra. KoaupoBanue ¢ moBTOpeHUEM

ourtos. Komsr XoMMuHTa

2 Teopernueckrie OCHOBBI HHOPMATHKU

JIBonuHOe  KoaupoBaHuE. PaBHOMEpHBIE U HEPAaBHOMEPHBIE  KOJBI.
21 JlexoqupoBaHue COOOIEHHH, 3aUCaHHbIX C TOMOLIbI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. [loctpoeHne 0JHO3HAYHO AECKOAUPYEMBIX KOJOB € ITOMOILBIO

JiepeBa

TeopeTnueckue NOAXOABI K OLEHKE KoinyecTBa HHGpopmauuu. EnuHuIs!
) U3MepeHus: KosimyectBa HHPopMmauuu. AlpaBUTHBIH TOAXOA K OLEHKE
KonuyecTBa HUHGoOpManuu. 3aKoH aIJUTUBHOCTH HH(opmanuu. Popmyia

Xaptiau. Uadopmanus u BepostHOCTh. Popmyia [lleHHoHa

CucTeMBbl CUMCIICHHS. PaSBépHYTaH 3aIIiMCh 1LCIbIX H ,Z[pO6HI>IX quccil B

MMO3UITHOHHON CHCTEME CUHCIICHHS. CsolicTBa MMO3UITMOHHOM 3aIlMCH YHCJIA:
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KOJIMYECTBO I_II/I(I)p B 3allUCH, IPU3HAK JCJIUMOCTHU YUCJIa HA OCHOBAHUC CUCTCMbI

CUUCJICHUS. AJITOPUTM TNEpPEeBOJA IEJOr0 4Yucia W3 P-WYHOU CUCTEMBI




CUHUCJICHHS B JICCSITHYHYIO. AJITOPUTM TIEpeBOa KOHEYHOU P-myHOM napodu B
JECATUYHYI0. AJTOPUTM TEPEeBOJa ILEJIOTO YHCIa U3 ACCATUYHOU CHUCTEMBI
cuucienus B P-nunyto. IlepeBon KOHEYHOU necATHUYHON ApoOW B P-munyio.
JIBonyHasi, BOCbMEpUYHAs U HICCTHAALIATEPUYHAS CUCTEMbl CUUCIICHHS, CBS3h
Mexay HUMU. Apudmerndyeckue omnepanud B TMO3UIHUOHHBIX CHCTEMax

CUHUCJICHUA
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TpouuHass ypaBHOBEUICHHAs CHUCTEMA CUYHCICHUS. [[BOMYHO-AecATHYHAS

CHUCTCMAa CUHUCIICHUA

2.5

KomupoBanue texctoB. KomupoBka ASCII. OnnobGailTHbIE KOIUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Onpenenenrue nHGOPMAITMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUNA

2.6

KomupoBanme  m3oOpaxenuii.  OneHka  MHQOPMALMOHHOTO  00BEMaA
rpaMuecKuX JaHHBIX IPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOJIUPOBAHMS
ugera. L{BeroBbie moaenu. KonupoBanue 3Byka. OneHka MHGOPMAIMOHHOTO
00bEMa 3BYKOBBIX JAHHBIX MPH 33JaHHBIX 4YacTOTE€ JUCKPETU3alUuu |

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTHEe BbICKa3bIBaHUS. BrICcKasbIBaTenbHBIE (OPMBI
(mpenukathl). KBaHTOpBI CyI1eCTBOBaHHS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabmuibl HCTUHHOCTH. Jlormueckue BBIpaKEHHUS.
Jlornueckue ToOXkAecTBa. Jlornmueckue omnepauMd M ONEpalMM  Haj
MHOKECTBAaMHU.

3aKkoHBl anreOphl JIOTUKU. OKBHUBAJICHTHBIE NPEOOpa3oBaHMS JIOTHYECKUX
BbIpakeHUi1. Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornueckue (GyHKIMUA. 3aBUCHMOCTb KOJHYECTBA BO3MOMKHBIX JIOTHYECKHX
(GYHKIUH OT KOJMYECTBAa apTyMEHTOB.

Kanonmnueckue (popmbl JIOTHUECKUX BBIPAXKEHUN

2.8

COBepH_ICHHLIe JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (bOpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_l€ HNCTHHHOCTH

2.9

Jlormueckue »neMeHTHl B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHuoropa3psaasiii cymmarop. [loctpoenue cxem Ha JIOTHYECKUX 3JIEMEHTaxX Mo
3aJaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alKCh JIOTUYECKOTO BBIPAXKEHUS I10

JIOTUYECKOU CXEME

2.10

Monenun u MoaenupoBanue. llenu monenupoBaHUs. AJIGKBATHOCTh MOJEIH
MOJIETUPYEMOMY O0BEKTY WM npoueccy. dopManu3zanus NpUKIaIHbIX 3a/1a4.
[IpencraBneHnue pe3ynbTaTOB MOJEIMPOBAHUS B BHUAE, YIOOHOM s
BOCHIPUATHS 4YeJIOBEKOM. ['paduueckoe mpelcTaBiICHUE JTaHHBIX (CXEMBI,

TaOIHUIIBI, TpaduKN).

2.11

HpeI{CTaBJ'ICHI/IC HCJIbIX 4YHCCJI B IIAMSATH KOMIIBIOTEPA. Or PAHUYCHHOCTD




JMana3oHa 4ucea NpU OTPAaHUYEHHUH KOJMuYecTBa paspsanos. Ilepenonnenue
paspsgHON ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBII TOMOJHUTEIBHBIN KOJ| OTPULATEIbHBIX YHCEN.

[ToOuToBble Jormueckue omnepanuu. Jlormyeckuii, apudmerndyeckuii u
muknuyeckuit  casuru. ludpoBaHne ¢ MOMOIIBIO MOOUTOBOM ONEpaluu

«uckinovaromee Iy

2.12

HpeI[CTaBHeHI/IC BCIHICCTBCHHBIX YUCCII B TaMATH KOMIIBIOTCPA. 3Haqama;1 4acCTb
U TIOpsAOOK YHUCIIa. I[I/IaHaSOH 3HAYCHHI BCIICCTBCHHBIX YMCCII. HpO6H€MBI
XpaHCHUA BCIICCTBCHHBIX YHUCCII, CBA3AHHBLIC C OI'PAHUYCHHUEM KOJIUMYCCTBA
pa3spaaoB. Brinonsenue onepauI/Iﬁ C BCIICCTBCHHBIMH 4YMCJIaMH, HAKOIIJICHUC

OIINOOK IIPpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHble noHATUSA. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHI, CIHUCKOB CMEXHOCTH. Pemienue
QITOPUTMUYECKUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM rpadoB (mocTpoeHue
ONTUMAJILHOTO TYTH MEXJAy BepIIMHaMu rpada, OnpelesieHHe KOJIUYecTBa

Pa3InYHBIX HYTeﬁ MCXKIAY BEpHIMHAMHW OPUCHTHUPOBAHHOI'O ALUKINYCCKOI'O

rpada)

2.14

HepeBbsa. bunapnoe nepeBo. [lepeBbs momcka. CrocoObl 00xoma Jepena.
[IpencraBienue apupmMeTHUECKUX BbIpaXKeHUH B BUie AepeBa. Mcnonp3oBaHue

rpadoB U JIepeBbEB PU OMUCAHUU 00BEKTOB U MPOLIECCOB OKPYKAOIIETO MUPA

2.15

JluckpeTHbIe UTPHI ABYX UTPOKOB ¢ TTOTHOM nHpopmMarueil. [loctpoenue nepeBa
nepebopa BapHAHTOB, OMHCAHWE CTpPAaTETMH WIrPbl B TabauMuHOU (opme.

BLII/IFPBIIHHBIG U IIPOUT'PBIITHBIC IMTO3HUIIUH. BBII/IrpBIHIHBIe CTpaTeruun

2.16

CpenctBa  HMCKYCCTBEHHOTO  HHTeiiekTa. MaeHTudukamuss ©  MOHUCK
n300pakeHuii, pacro3HaBanue Jull. Vcrnoiab30BaHne METOI0B HCKYCCTBEHHOTO
UHTE/UIeKTa B oOywaromux  cucremax. lcnonab3oBaHue — METOJIOB
MCKYCCTBEHHOI'O MHTEIJIEKTA B poOoToTexHUKe. HTepHeT Bemel. HeliponHbie

CCTHU

ANTOpUTMBI U IPOTPAMMHUPOBAHKE

3.1

dopManuzanys MOHATHS anroputMa. MammHaa ThIOpHHra Kak yHHBEpCaJIbHas

MOJENb BBIYUCIEHUN

3.2

OneHKa CJIOKHOCTH BBIYHCIICHHH. Bpems paboTel m 00BEM HCIOIB3yeMOI
MaMaTH, UX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JdaHHbIX. OlleHKa
ACUMIITOTUYECKON CJOKHOCTH aJTOPUTMOB. AJTOPUTMBI TOJWHOMHUAIBHOMN
cinoxxknoctu. IlepeGopubie anropuTmbl. [IpuMepbl pa3IMUYHBIX aITOPUTMOB

pelIeHus OIHOM 3a/1auu, KOTOPbIE UMEIOT Pa3INUHYIO CII0)KHOCTh

33

OmnpeneneHne BO3MOXHBIX PE3YJIbTaTOB padOThl MPOCTEHUIINX aJITOPUTMOB




yYHpaBJICHUA HUCIIOJTHUTCIIAMN W BBIYUCIUTCIIBHBIX aJI'OPUTMOB. Onpez[eneHHe

MCXOJIHBIX TAHHBIX, IPH KOTOPHIX AJITOPUTM MOXKET JIaTh TpeOyeMbIil pe3yIbTar

3.4

AnropuT™Mbl 00pabOTKHM HATYpajbHBIX YHCEI, 3AIMCAHHBIX B TO3UIIMOHHBIX
CHUCTeMaxX CYHCICHUS: pPa30WCHHE 3aliCH 4YUCJIa Ha OTHACIbHBIC IUQPHI,
HaXO0XJIEHWE CYMMBI M TPOHM3BENCHHS MHHU(p, HAXOXKICHHE MaKCUMaTbHON
(MUHUMATBEHOM ) IUQPHI.

[IpencraBnenune umcna B BuAe HAOOpa MPOCTBIX COMHOXHUTENEH. ANTOPUTM
OBICTPOTO BO3BEJCHUS B CTENEeHb. [IOMCK TPOCTBIX YHCEN B 3aJaHHOM

JIMATIa30HE € TIOMOIIBIO AlITOPHTMA «PEIIETO JpaTocheHar

3.5

MHOFOp&SpﬂI{HHe OeJIbIC YucCiia, 3adadu ,I[J'IPIHHOﬁ apI/I(i)MeTI/IKI/I

3.6

SA3pik nporpammuposanus (Ilackans, Python, Java, C++, C#). Tumnsl njaHHbIX:
LEJOYHCIICHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHBIC, JIOrMYecKkue. BeTieHus.
Cnoxnsie ycnoBus. Llukist ¢ ycnoBuem. LIUKIIbI 10 IEpeMeHHOM.

OO0paboTka naHHBIX, XpaHAmuXxcs B (aiinax. TekcToBble U TBOMYHBIE (DAtIIbI.
daiinossie nepeMeHHble ((aitnoBsle ykazarenu). Yrenue u3 ¢aiina. 3anuce B
daiin.

Pazbuenue 3amaun Ha noazanayu. [loamporpammel (poreaypsl U QYHKIIHH).

Hcnonb30BaHue CTaHAAPTHOM OMOIMOTEKH S3bIKa IPOTPAMMHUPOBAHHS

3.7

Pekypcusi. PexypcuBHble nporeaypsl U GyHkuuu. Mcnonb3oBanue creka Ais

opraHu3al pCKYPCHUBHBIX BBI3OBOB

3.8

Yucnennsle MeToabl. TouHoe U NpuOMMKEHHOE perieHus 3anaun. YucneHnoe
pelleHre ypaBHEHUH C MOMOIIBI0 MMoa0opa nmapameTpa. UMCIEHHbIE METOAbI
pelieHuss ypaBHEHHWiIl: MeToa mepedopa, METOJ IMOJOBHHHOTO JICJIEHUS.
[TpubnmxE€HHOE BBIYMCICHHUE JJIUH KPUBBIX. Beruncinenue miomanei Gpuryp c
MOMOIIbIO YHCJIEHHBIX METOJI0B (METOJ MPSMOYTOJIbHUKOB, METO]I TpANeIHi).
[Touck makcumyma (MUHMMyMa) (GYHKLIHH OIHOM IEpeMEHHOH METOI0M

IIOJIOBHHHOT'O ACJIICHUA

3.9

OO0paboTka  CHMBOJBHBIX  JAHHBIX. BCTpoeHHBIe  (QYHKIMH  SI3bIKa
MpPOrpaMMUPOBAaHUsA s O0OpaOOTKH CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBICHUN CHUMBOJA B
CTpOKe, pa30MeHHe CTPOKH Ha CJOBa IO MNPOOETbHBIM CHMBOJAM, ITOUCK
MOJCTPOKH BHYTPHU JAHHOW CTPOKH, 3aMEHA HANJAECHHOMN MOJCTPOKH Ha JPYTYIO
cTpoky. ['eHeparus Bcex CIIOB B HEKOTOPOM ai(aBUTE, yIOBICTBOPSIOMINX
3aJaHHBIM orpaHuyeHusM. [IpeoOpa3oBaHue yuciaa B CUMBOJIBHYIO CTPOKY U

obpatHO

3.10

MaccuBel U IOCJIEIOBAaTEILHOCTH 4HCEN. BrluucieHue 0606LI_[éHHBIX
XapaKTECPUCTHK DJJIEMCHTOB MacCChBa WU YHCJIOBOM IIOCJICA0BAaTCIBHOCTU

(CyMMBI, TIPOW3BEACHHUS, CPEIHEr0 apuPMETHUYECKOr0, MUHUMAIBHOTO U




MaKCUMaJIbHOIO 3JIEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YJOBIETBOPSIOIINX
3aJlaHHOMY YyCJIOBHIO). JIMHEWHBI MOUCK 3aJJaHHOTO 3HAYEHUsI B MAaCCHBE.
AnropuT™MBbI paboOTHI C DJIEMEHTAMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METONBI COPTUPOBKH
(MeTox my3bBIpbKa, METOJ BBIOOpa, COpTUpOBKAa BcTaBKkamu). CopTHpOBKa
cimusiaueM. beictpas coptupoBka maccua (anroputm QuickSort). JIBonuHbIi

IMOUCK B OTCOPTUPOBAHHOM MACCHUBC

3.11

JIBymepHble MaccuBBbl (MaTpulbl). ANTOPUTMBI 00pabOTKHU JIBYMEPHBIX
MacCHBOB: 3aIlOJIHEHUE JBYMEPHOI'O YHCIIOBOTO MacCcUBa I10 3aJaHHbIM
IIPaBWJIaM, TIOUCK 2JIEMEHTA B IBYMEPHOM MAacCHBE, BBIUMCIIEHHE MAaKCHUMyMa
(MMHMMYyMa) ¥ CyMMBI 3JIEMEHTOB IBYyMEPHOT'O MacCHBa, EPECTaHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOT'O MacCHBa

3.12

CrnoBapu  (acconMaTUBHBIE  MAacCHUBBI, OTOOpakKeHHSs).  XOII-TaOJHIIBI.

HOCTpOeHI/Ie aJI(baBI/ITHO-‘-IaCTOTHOI‘O CJIOBapsd IJIA 3aJaHHOT'O TCKCTa

3.13

Crekn. AHanW3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. Bbruncienue
apu(METUUECKOTO BBIPAKEHUS, 3aAIIMCAHHOTO B MOCT(PUKCHOM hopme.

Ouepenu. Mcnonb30Banne ouepeu Al BpEMEHHOTO XpaHEHUS! TaHHBIX

3.14

AJ'IFOpI/ITMLI Ha rpa(bax. HOCTpOGHI/Ie MHUHHUMAJIbHOI'O OCTOBHOI'O JCpCBa
B3BCHICHHOTO CBA3HOI'0O HCOPUCHTHUPOBAHHOI'O rpa(ba. KomnaectBo Pa3IMYHBIX
HYTeﬁ MCXKAY BCpHIIMHAMHU OpPUCHTHUPOBAHHOI'O ALUKIMNYCCKOI'O rpa(ba.

Auroput™ JIeHKCTpBI

3.15

HepeBps. Peanuzanusa aepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(Ounaphsle) aepeBbs. IlocTpoeHue nepeBa JUisl 3aJaHHOTO apU(YMETHUECKOTO
BbIpakeHUs1. PexypcuBHbIE anropuT™Mel 00xo/a aepesa. Vcnonb30Banue creka u

ouepenu Ui 00xo/a aepena

3.16

JuHamuueckoe mporpaMMHUpOBaHUE KaK METO]T PEIICHHS 3aa4 C COXpaHEHUEM
IPOMEXYTOUHBIX  pe3yJbTaTOB.  3ajauyd, peulaeMbple C  [TOMOLIBIO
JUHAMHYECKOTO MPOTrPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (YHKIIHH,

HOI[C'—IéT KOJIMYCCTBA BAPUAHTOB, 3ala4X OINITUMU3AIIUN

3.17

[Tonsitue 06 OOBEKTHO-OPUEHTHPOBAHHOM MpPOTrpaMMUpOBaHUN. OOBEKTH U
kiaccbl. CBOMCTBA M METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIH3.
Pa3zpaboTka mporpamMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IIOIXOJA.

I/IHKaHCYJIHI_[I/ISI, HacCJICa0BaHUC, HOJ'II/IMOp(bI/ISM

WNudopMannoHHbIE TEXHOIOTHH

4.1

Ananmu3 naHHbIX. OCHOBHBIE 33/layd aHAjIW3a JaHHBIX: IPOTHO3WPOBAHUE,
KJIacCU(UKaIus, KIacTepu3amus, aHamu3 oTkIoHeHui. [locrmenoBarenbHOCTH

PCUICHU 3a1da4 aHAJIN3a JAHHBIX! C60p NCPBUYHBIX JAHHbIX, OYMCTKA 1 OLICHKA




KauecTBa JIaHHBIX, BBIOOp W (WJIM) TOCTPOSHUE MOJENH, IMpeoOpa3oBaHHE
JIAaHHBIX, BU3YyaJM3allysl JaHHBIX, HHTEpIpeTanus pe3ynbTaToB. [IporpamMMHubie
cpenctBa U MHTEpHET-CEpBHUCHI Ui 00paOOTKM M TPEICTAaBICHHS JaHHBIX.

Bonbmme nannpie. MammaHoe 00yueHue

4.2

AHau3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOiuIl. Bbruncienue cymwmsl,
CpeHEero  apu(pMETUYECKOro, HauOOJbIIero (HAaWUMEHBINETO) 3HAYCHUS
nuana3ona. Beruncienue kodQuIMeHTa KOppesiiuU ABYX PSAIOB ITaHHBIX.
[ToctpoeHne cTonOuaThIX, JUHEHUYATBIX M KpyroBbIX auarpamm. Iloctpoenue
rpa¢ukoB  (yskmuii.  [lombop  AWMHWUM  TpeHma, pelIeHHe  3ajady
IIPOrHO3MpoBaHus. Pemenue 3a1ad ONTUMHU3ALUM C IOMOLIBIO 3JEKTPOHHBIX

TaOIUIL

4.3

Juckperuzanusi 0OpU  MaTeMaTUYECKOM MOJICIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojaenupoBaHue ABIKEHUS. MoJenupoBaHue OHOJOTHYECKUX
cucteM. MaremMaTHdecKHue MOJCIH B OKOHOMHKE. BBIUUCIHATETHHBIC
AKCIIEPUMEHTHI ¢ MozaensaMu. OOpaboTka pe3ylbTaToB AKCIEepUMeHTa. MeTon
HAaUMEHBIIUX KBaapaToB. OIEHKAa YHCIOBBIX IMAPAMETPOB MOJEIHUPYEMBIX
00BEKTOB W TMpoleccoB. BoccTaHoBIeHHE 3aBUCHMOCTEH MO pe3ysbTaraM

JKCIIEPUMEHTA

4.4

BepostHoctHele  Monmenu.  Meroael  Monrte-Kapimo.  MMurannoHHOe

MojienrpoBanue. CUCTEMbI MAaCCOBOTO 00CITY )KMBAHHUSI

4.5

Tabmuunbie (pensmuoHHBIE) 0a3bl JMaHHBIX. TabmMila — TPeaACTaBJICHHE
cBelieHul 00 OQHOTUIIHBIX 00bekTax. [loite, 3amuch. Kitrou Tabiuiel. Pabora ¢
rotoBoil 6a3oil AaHHbBIX. 3amoyiHeHue Oa3bl JaHHBIX. [lowck, copTupoBka U
bunbpTpaIus 1aHHBIX. 3aPOCHl HAa BEIOOPKY JAaHHBIX. 3alIPOCHI ¢ TapaMeTpamH.
Brranciisiemble nosist B 3anpocax.

MHuoroTtabnuunbie 6a3bl JaHHBIX. THIBI CBsI3el MEXy TaOnumamu. BuenmHuit
kimod. LlenocTHOCTh 0a3bl JaHHBIX. 3ampochl K MHOTOTAONIMYHBIM Oa3am

JaHHBIX

4.6

TekctoBbiii mponeccop. CpencrBa TOUCKa W aBTO3aMEHBI B  TEKCTOBOM
npoueccope.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE  JOKYMEHThl.  CHOCKH,
ornaBineHue. [IpaBuia  UMTUPOBaHUS  HCTOYHMKOB U odopmiieHus

oubmuorpaduuecKmux CCbUIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Undopmaruka (B 2 yactsx); 10 knace. yrinyonenHoe odyuenue [Honsikos K.1O.,
Epemun E.A. OGuiecTBo ¢ orpaHnuyeHHOM oTBeTcTBeHHOCThIO « BUHOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocBemienue»

» Uudopmaruka (B 2 wactsix); 11 kiace. yrmybnennoe ooyuenue [lomsikos K.1O.,
Epemun E.A. OO1iecTBO ¢ orpaHn4eHHON 0TBETCTBEHHOCTHI0O « BUHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCTBO

«IIpocseienue»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

NHTEPHET
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