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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryon€éHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTeIbHOM  MPOTpaMMbl  CPEIHEro  OOIIero
oOpazoBanus, npeacraBieHHbix B GI'OC COO, a takxe ¢enepanbHOil paboueit
POrpaMMbl BOCITUTAHHSI.

[Tporpamma o uHpopMaTuke 1aET NpeICTaBICHUE O LEsIX, 001IEeH CTpaTeruu
oOy4eHMsI, BOCTUTaHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT O pemeTa
«Mudpopmatukay Ha yriyOJEHHOM YpOBHE, YCTaHABIMBAET 0053aTEIbHOE
npeaIMETHOE COoepKaHue, MPEIyCMaTPUBAET €r0 CTPYKTYPUPOBAHHE TIO pa3zieiam
U TeMaM Kypca, OIpeessieT paclpeaeseHle ero mno kjiaccam (rogaMm M3yudeHus),
TaéT TMpUMEPHOE pachpelielieHue y4eOHBIX 4YacoB IO TEMATHYECKHUM pasjiesam
Kypca M PEKOMEHIyeMylo (TpUMEpHYI0) IMOCIEI0BAaTeIbHOCTh WX HW3YYCHHUS C
y4€TOM MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
IpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yYarOImMUXCs.

[Iporpamma no nHbopMaTHKE ONPEEseT KOITUYECTBEHHbIE U KAUYECTBEHHBIE
XapaKTePUCTUKHN y4eOHOTO MaTepuaia JUisi KaKI0ro Tojia U3y4YeHHs], B TOM YHCTe
JUIS COACPXATEeNbHOTO HAMOJIHEHHsI Pa3HOTO BHJA KOHTPOJS (MPOMEKYTOUHON
aTTecTaluu oOyyarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX paoor,
rocyZIapCTBEHHOW MUTOrOBOM aTTecTtaiuu). [Iporpamma no uHpopMaTuke SBIsSIETCS
OCHOBOM JJIi COCTABJIGHHSI aBTOPCKUX YYEOHBIX MpOrpaMM U y4eOHHKOB,
MOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTuka B cpegHem oO1ieM o0pa30BaHUM OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKH KAaK HAYYHOM JAUCIUIUIMHBI, H3ydalollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3allMi WH()OPMAIIMOHHBIX
MPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WHOOPMATHKH, TMPEXKAEC  BCETro
MH(GOpPMAIIMOHHBIE TEXHOJIOTUH, YIIPABJIECHUE U COLUANIbHYIO0 chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHQOpMATHKH ©  HWHOOPMAIMOHHOU
JeSITEIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsS CpelHEro o0Imero o0pa3oBaHUs SBISETCS
3aBEPIIAIONIMM JTAllOM HENPEPHIBHOM MOATOTOBKA OOyYaIOMIMXCA B 001acTH
uHPOPMATUKUA U WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, OMHPAETCS
Ha cojiep)KaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOTO 00IIEro oOpa3oBaHUs H
OMBIT  TIOCTOSIHHOTO  NPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETUUYECKOE OCMBICICHUE, MHTEPIPETAN0 U 0000IIeHHE
3TOTO OTBITA.

Pesynbprarel  yrimyOnéHHOTO  ypOBHS ~ HM3ydeHHUS y4eOHOro ImpeamMera
«adpopmatrukay OpPHEHTHPOBAHbI HA TMOJYYECHHE KOMIETEHTHOCTEH  JUIs



mocieayomein  mpopecCHOHAbHOW  JIEATEIbHOCTH KaK B paMKax JaHHOMN
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX C Hell o0nacTsax. OHU BKIIIOYAIOT B CeOsI:

OBJIQJICHUE KJIIOUEBBIMM TMOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHas NpeaAMETHas 00JacTh, PaCliO3HABAHHE COOTBETCTBYIOIIMX HM
MPU3HAKOB M B3aUMOCBSI3€H, CTIOCOOHOCTH JIEMOHCTPUPOBATH PA3IMYHBIC TTOIXOIbI
K U3YUYCHUIO SIBICHHM, XapaKTEPHBIX IS U3y4aeMOil MpeMeTHOM 001acTy;

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

HaJu4Yue TPEeACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH KakK IeJOCTHOU
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMH O00JIACTSIMU
3HAHUMU.

B pamkax yrimyOGn€HHOTO ypoOBHSI M3ydeHUs WH(MOpPMATHKUA 00eCreunBaeTCs
1eJIeHaNpaBJIeHHAs] TOJArOTOBKa OOy4YaroMIMXCAd K MPOJOJDKEHHIO 00pa3oBaHUs B
OpraHu3anugax  MOpo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHHAIBHOCTSIM,
HEMOCPEJCTBEHHO CBA3AHHBIM C IU(POBBIMU TEXHOJOTHSIMU, TAaKUM Kak
mporpaMMHas WHXEHepus, HHPOpMalMoHHass 0€30MacHOCTh, WH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTHUH, MOOWIbHBIE CHUCTEMBbl U CETH, OOJbIINE JaHHBIE H
MalIMHHOE O0Oy4Y€HHUE, MPOMBILUICHHBIA WHTEPHET BeIlEH, MCKYCCTBEHHBIM
MHTEJJIEKT, TEXHOJOTUU OECHpOBOJHON CBSI3M, POOOTOTEXHHKA, KBAaHTOBBLIE
TEXHOJIOTUH, CHUCTEMbI PACIpPENEIEHHOIO peecTpa, TEXHOJOTMU BHUPTYaJbHOW U
JIOITIOJTHEHHOM peabHOCTEM.

OcHoBHas 1enb wu3ydyeHuss ydeOHoro mnpeamera «HHdpopmartuka» Ha
yrilyOI€HHOM  ypOBHE cpeAaHero oOmiero oOpa3oBaHusi — oOecnedeHue
JanbHEHIIero pa3BUTUS WHGOPMAIIMOHHBIX KOMIETEHIIMN 00ydYaromierocs, ero
TOTOBHOCTH K ’KH3HHU B YCIOBHSIX Pa3BUBAIOIIETOCS HHGOPMAIIMOHHOTO O0IIECTBA U
BO3pacCTalOlIe KOHKYPEHIMH Ha PbIHKE TpyJa. B CBA3M € 3TUM U3y4dEeHUE
uH(popmatuku B 10—11 kitaccax A0HKHO 00€CIEUNTD:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOTO HAa TMOHUMAHUU POJIH
uHpoOpMaTUKK, HWHOOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
COBPEMEHHOM OOIIIECTBE;

c(hOpMUPOBAHHOCTb OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIJICHHUS,

chOpMHPOBAHHOCTh YMEHUI pa3inudarth (akThl M OIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh HUX CBSI3b C KPUTEPUSMH OIICHUBAHUS W CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEN, IPOBEPATH HA JOCTOBEPHOCTH U
00006maTe nHpOpMaIHIO;

cOPMHUPOBAHHOCTh  TPEJCTABICHUNH O  BIUSHUU  MHGOPMAIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeloBeKa B OOIIECTBEe, NOHUMAaHUE COLMAIBHOTO,
SKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOI'O, HOPUIAMYECKOTO, MPUPOIHOTO,



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

MPUHATUE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEW, BOBJICUEHHBIX B CO3/IaHUE U MCIOJIb30BAHUE
MH(OPMAITMOHHBIX CHUCTEM, paclipocTpaHeHrne nH(OpMaIuy;

CO3/laHUE YCIIOBUHM Ul pa3BUTHsI HABBIKOB YUEOHOH, IPOEKTHOM, HAy4HO-
HCCJIEIOBATENLCKOM M TBOPYECKON NE€ATETbHOCTH, MOTHUBALMK OOYYAIOMIMXCA K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmatrka» BBIIEISIOTCS YEThIpe
TEMaTUYECKUX Pa3zeiia.

Paznen «llugpoBass rpamMoOTHOCTBL» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IM(POBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPAI[MIOHHON cUCcTeMBbl, paboTe B
ceTu VIHTepHET W HCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HHPOPMAILMOHHOM
0€30I1aCHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ceOs
NOHATUWHBIN anmapaT HMH()OPMATUKH, BOIPOCH KOAMPOBaHUS HH(pOpMaLUH,
U3MEpEeHUs] MHPOPMAIMOHHOTO OOBbEMA JAHHBIX, OCHOBBI alredOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOJICJIMPOBAHUS.

Pa3nen «AJaropurMbl M NPOrpaMMHMpPOBAaHHeE)» HAIpaBI€H HAa Pa3BUTHUE
JITOPUTMHYECKOTO MBILUICHUS, Pa3pabOTKy aIrOpUTMOB U OLEHKY HX CJIOKHOCTH,
(opMUpOBaHNE HABBIKOB peaM3allid MPOTrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHS.

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

B npuenéunom pnanee coxepkanun yde6Horo mpeamera «HMupopmaTukay
KyPCHBOM BBIJIEJIEHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOJIAT B 00SI3aTENIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITh MPEMAJIOKEHBI JUIsl U3YUEHHS] OTIEIbHBIM
MOTHUBUPOBAHHBIM U CITIOCOOHBIM O0YYAFOIIUMCSL.

VYrnyOn€HHbI ypOBeHb H3ydeHUsT HH(OPMATUKH pPEKOMEHAyeTCs s
TE€XHOJIOTMYECKOr0  MpoQuiis, OpPUEHTUPOBAHHOIO HAa  MHXKEHEPHYIO U
MHDOPMAIIMOHHYIO C(epbl AESITENbHOCTU. YTIyONEHHBI YpPOBEHb HW3YUYECHUS
uH(pOpMaTUKKU 00ECIIEYMBAET: MOATOTOBKY OOYyYarolUXCsi, OPUEHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JACTH HMH(POPMAIMOHHBIX TEXHOJOTMM M HHXXEHEpPHBIE
CHEUAIBbHOCTH, YYaCTHE B IPOCKTHOM M MCCIEIOBATEIbCKON JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMHU OTpacid MHGOPMAILMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUM, IOJITOTOBKY K YYaCTHIO B OJIMMITHAIAX U CAA4e
EauHOro rocy1apcTBEHHOTO 3K3aMeHa 1o HH(QOpMaTHKE.

[TocmemoBaTeIbHOCTh M3YYCHHUS TEM B Mpeenax OJHOTO Toja OO0ydeHHS
MOXXET OBITh HM3MEHEHA I0 YCMOTPCHHIO YYWTENs TMPU IOATOTOBKE pabodeit
IIPOrpaMMBbI U IIOYPOYHOTO IJIAHUPOBAHHMS.

OO611ee yncI0 YacoB, pEKOMEHOBAHHBIX IS M3ydeHUss HHOOpMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Heniento), B 11 kinacce — 136 yacos (4 yaca B
HEJIEITI0).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Iu¢pposast rpaMoTHOCTDH

TpebGoBanus TeXHUKU 0€30MMACHOCTH ¥ TUTHEHBI TIPU PabOTE ¢ KOMITBIOTEpAMHU
U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KEHHUS.

[TpuHIMIIBEI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
¢bon Heitmana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaMMbl MPOLIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsI W JOJrOBpeMeHHass mamsiTb. OOMEH JaHHBIMU C
MOMOIIBIO HUH. KOHTpOsIepsl BHEMIHUX YCTPOUCTB. [IpsiMO TOCTYII K TaMSITH.

OCHOBHBIE ~ TEHACHUWU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJIOTHUHU.
[TapaienbHbie BRIUUCIEHUS.. MHOTONpPOLECCOpPHBIE CUCTEMBL. CyNEpKOMIBIOTEPHI.
PacnpenenéHnuble BBIYMCIUTEIBHBIE CUCTEMbI W 00pabOTKa OOJBIIUX TaHHBIX.
MoOunbHble IUPPOBBIE YCTPONUCTBA U UX POJIb B KOMMYHHKaluix. BcTtpoeHHbie
KOMITbIOTEPBI. MUKPOKOHTpOIUIEphl. POOOTH3MpOBaHHbBIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Buabl
IPOrpaMMHOro o0ecnedeHus: U MX HazHaueHne. OCOOEHHOCTHM IPOrpaMMHOIO
oOecrieueHus: MOOWJIBHBIX yCTpocTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepallMOHHBIE CUCTEMBI. Y THIIWTHI.
HpaitBepsl  ycTpouicTB. HWHCTAIUNISILIMA W JAEUMHCTAUIALMA — [POTPAMMHOTO
o0ecrieueHusl.

daitnoBbie cucTeMmbl. [IpuHIHMMIBI pa3MelieHuss ¥ MMEHOBaHHS (aillioB B
nonroBpeMeHHon namatu. [llabnonsl 11 onucanus rpymi (haisos.

[IporpammHuoe obecrnieuenue. JIuleH3npoBaHue MPOrpaMMHOTO 0OecTieUeHUs
U IUPPOBBIX pecypcoB. [IponpuerapHoe u cBoOOAHOE MpOrpaMMHOE 00ecTieUeHHE.
KoMMepueckoe 1 HeKoMMepUeCKOoe UCIIOJIb30BaHUE MPOTPAMMHOT0 00€CTIeUeHUs U
UppOoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaEMas 3aKOHOJATEIbCTBOM
Poccuiickon ®denepanuyu 3a HENPABOMEPHOE MCIIOIB30BAHUE IIPOrPaMMHOIO
oOecrieueHus ¥ IMUGPOBBIX PECYPCOB.

IIpUHIUIIBI TIOCTPOCHUS U anmnapaTHbIe KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CereBbie npoTokonsl. Cets MHTEpHET. Anpecanus B cety MHTEpHET. [IpOTOKOIEBI
cteka TCP/IP. Cucrema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomibro Macok mnojcereid. CereBoe
agMuHUCTpUpoBanue. [lojlyyeHre AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuusi CBA3M € y310M ceTd. OmnpenesneHue MapuipyTra IBHKEHUS
MAKETOB.

Buast  pestensHoctu B cetu  HMurepuer. CepBuchl  MHTepHera.
['eoundopmarmonnsie cuctemsbl. ['€0OKalMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH



(Hampumep, JIOKalusi MOOWIBHBIX TeIe(POHOB, ONpPEIEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpasieil), ”HTEpPHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI M yCiayrd. ColManbHbBIE CETH —
OopraHu3aius KOJUIEKTUBHOTO B3aUMOJICUCTBUS M oOMeHa naHHbIMH. CeTeBoil
ATHKET: TpaBuUja MOBeIeHUs B KubOepmpocTpaHcTBe. [Ipobiema mHOIIMHHOCTH
noyiyueHHoi nadopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE W JKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAILIMOHHBIX TEXHOJOrui. OOmue mpoOaeMbl 3alluThl
uHdopmaruu 1 HHGopMaMoHHOM O6e3omacHocTr. CpeacTBa 3auuThl HHPOpMaAIUn
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe oOecrieueHre nHGOPMAIMOHHON O€30MTaCHOCTH.

[IpenorBpamienue HECAaHKIIMOHUPOBAHHOTO Joctyna K JIMYHOM
KOH(UICHIIUATEHON WH(POpPMAIIUU, XPAHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpOHCTBax. BpenoHocHoe mporpaMMHOe 0OECIeYeHUE U CIOCOOBI
O00prOBl C HUM. AHTHUBUpPYCHBbIE MporpamMmbl. OpraHu3amnus JUYHOIO apXHBa
uH(popmanuu. PezepBHoe konuposanue. [laponbHas 3anura apxusa.

[udpoBanne nanHpix. CUMMETPUYHBIE U HECUMMETPUYHBIC ITHQPHI.
[ndper npoctoit 3amensl. Iludp Lezaps. Iudp Bmwxenepa. Anroputm
mdpoBanus RSA.

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmarnust, nanusie u 3Hanus. MHboOpMaIimoHHbie MPoOIecchl B MPUPOJIE,
TEXHUKE U 00IIECTBE.

HenpepbiBHBIE M JTUCKpETHbIE BEJIWYMHBI W CcUTHAIBL. HeobxoammocTtb
JUCKpETU3alu WH(OpMalMi, NPEeIHA3HAYEHHOW /Ui XpaHEHus, Nepefadyd |
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOILIEHUI, 3aTMCAaHHBIX C MOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. I[locTpoeHne OIHO3HAYHO AEKOIUPYEMBIX KOJIOB C ITOMOUIBIO
nepeBa. Enunauiiel n3mMepenust konnuectsa nuHpopmanuu. AnhaBUTHBINA MOAXOMA K
OILICHKE KOJIMYeCTBa MHPOPMALIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch I1eNbIX M JAPOOHBIX YHUCEN B
MO3ULUOHHOW cucTteMe cuuciaeHus. CBONCTBA NO3UIMOHHOW 3alKMCU  YHUCHA!
KOJIMYECTBO MU(P B 3aMUCH, TPHU3HAK JEIMMOCTH YUCJIA HA OCHOBAHHE CUCTEMBI
CUMCJIEHUS. AJITOPUTM NIEPEBOJA LIETOTO Yucia U3 P-M4HON CUCTEMBI CYUCIIEHUS B
JECATUYHYI0. AJNTOPUTM IepeBoja KOHEYHOM P-uuHOM n1poOu B NECATHUYHYIO.
AJITOpHATM ITEPEBO/IA LIEJIOT0 YUCIIA U3 AECATUYHON CUCTEMBI CYUCIIEHUS B P-nuHyI0.
[lepeBoa KOHEYHOU AecsITHUYHON MpoOu B P-nunyro. /IBomunasi, BOCbMEpUYHAS U
HIECTHAAIIATEpUYHAsT CUCTEMbl CUHMCIICHHUS, CBA3b MEXy HUMHU. ApudMeTHuIecKue



Onepally B NO3UIMOHHBIX CUCTEMax CUHUCJIEHHsS. TpouuHass ypaBHOBELICHHAs
CUCTEMA CUUCIICHHS. J[BOMUHO-IECATUYHAS CUCTEMA CUHUCIICHHUS.

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

KomupoBanne  u3obpaxenuit. OueHka  WHGOPMAIIMOHHOTO  00BbEMa
rpauyecKuX JTAaHHBIX MIPH 3aJIaHHBIX pa3pelieHuy U rITyOuHe KOAUPOBaHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe xoaupoBanue. dopmatsl rpaduueckux Qaiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Komupoanue 3Byka. Ouienka HHQOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
NP 3aJJaHHBIX YACTOTE IUCKPETU3AMUU U PA3PATHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsTue BbICKa3bIBaHMs. BpICKa3biBaTe€IbHbBIE (POPMBI
(npenukatel). KBaHTOpHI CyllIeCTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOnuibl UCTUHHOCTH. Jlornueckue BbIpaKEHUS.
Jlormueckue TtoxnecTBa. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
Ta0JIUIl UICTUHHOCTH. Jloruueckue onepanuu v ornepaiuy HajJ MHOKECTBAMH.

3aKoHBI anreOpbl JIOTUKUA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHUYECKUX
BbIpaXkeHui. Jlornueckue ypaBHEHHs M CUCTEMBI YPABHEHHUIA.

Jlornueckue ¢GyHKIUU. 3aBUCUMOCTh KOJIMUECTBA BO3MOXKHBIX JIOTHYECKHUX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [1oJiHbIe CUCTEMBI JIOTMYECKUX (DYHKIUH.

Kanonnueckue  Gopmbl  jmoruueckux  BbipakeHuil.  CoBeplIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMasibHbie (OPMBI, alNTOPUTMBI HUX
MOCTPOCHHUS 110 TabJIUIIE UCTUHHOCTH.

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

[IpencraBneHne LENbIX YKWCEN B MAMATH KOMIbOTepa. OrpaHUYE€HHOCTH
Jana3oHa 4YuCeNl MPU OrPaHUYECHUU KOiu4ecTBa paspsaoB. llepenonHenue
paspsiHOM ceTku. be33HakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBII
JIOTIOJTHUTEIIBHBIN KOl OTPULIATEIbHBIX YUCEI.

[lobutoBble norumueckue omnepauuu. Jlornueckuid, apupMeTHyecKuili Hu
nukauyeckuii  capuru.  llludpoBanume ¢ momompo TOOUTOBON — Omepamuu
«uckimoygaroniee NJIN».

[IpencraBneHre BEMIECTBEHHBIX YHWCENI B MAaMATH KOMIIbIOTEpA. 3Hadamias
4acTh W MOPSAJOK uKcia. Jlnana3oH 3Ha4eHUN BENIECTBEHHBIX unceln. [Tpobimembl
XpPaHEHHSI BEIIECTBEHHBIX UYHCEN, CBS3aHHBIE C OIPAHMYECHHEM KOJMWYECTBA
pa3psanoB. BpllonHeHrWe omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAaMHU, HAKOIUJICHUE
OIMUOOK MPU BBIYUCICHUSIX.



AJTOpUTMBI M IPOrPAMMHPOBAHKE

OnpeneneHue BO3MOXKHBIX PE3yJIbTATOB Pa0OTHI MPOCTEHIIMX aJITOPUTMOB
YIPaBJICHUSI HCHOJHUTEIMU M BBIYHUCIHUTEIBHBIX alropuTtMoB. OrnpeneneHue
MCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMBbI pe3yJIbTaT.

Oramnbl pelieHus 3a7ad Ha KOMIIbIoTepe. MHCTpyMEeHTalbHBIE CpPEICTBA:
TPaHCISATOP, OTJIAAYUK, TpouiupoBmMK. KomMnwisiuss W HMHTEpHpeTarus
nporpaMm. BupTyaibHble MallluHBbI.

WurerpupoBanHas cpena pa3paboTKu. Meroabl OTIAAKA IPOrpamM.
Hcnonp3oBanue TpaccUpoBOUYHBIX Tabmuil. Otnagounblii BbiBoA. I[lomarosoe
BBITIOJTHEHUE MTporpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUYEHUI IEPEMEHHBIX.

Azpik  nporpammupoBanust (Python, Java, C++, C#). Tunbel JgaHHBIX:
LIEJIOUYHCIICHHBIE, BELIECTBEHHBIE, CHMBOJIbHBIE, JIOrH4ecKue. BerBnenus. CinoxHbIe
ycnoBus. Lukibel ¢ ycnoBuem. Llukibl mo mepemeHHoOM. B3ammo3aMeHsS€MOCTb
pa3IMYHbIX BUIOB LUKIOB. MHBapuanT 1ukia. CocTaBieHHE LHKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA IIUKJIA.

JloxymeHnTupoBanue nporpamm. Mcnons3oBanue kommeHnTapues. Iloaroroska
ONMCAaHUS MPOrPaMMbl U UHCTPYKIMU JJIS ITOJIb30BATES.

ANTOpUTMBI 00pa0OTKU HATYpaJbHBIX YWCEN, 3alMHCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIEHMs: pa3OMeHHe 3aluch 4Yucia Ha OTIeJIbHble UUpHI,
HaXOXXJIEHUE CYMMbl W TpPOU3BEIAEHUS ULU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUQPHI.

HaxoxneHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auanasone. lIpeacraBneHue
Yuclia B BUJIe HAaOOpa NPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEACHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAUXcs B (aiinax. TekcToBbie U JBOUYHBIC (DAITHI.
daitnoBrlie nepeMenHbie ((paitnoBbie ykazaTenu). Utenue u3 ¢aina. 3anuce B (aiii.

Pa36uenue 3anaun Ha noazagaun. [loanporpammel (ipoueaypsl U PYHKIIUN).
Pekypcusi. PexkypcuBHble 00BeKTHl ((pakrtanbl). PekypcuBHblE npoueaypbl H
¢byukun. Vcnonb30BaHue cTeKa Ajs OpraHu3allyi PeKypCUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHgapTHOW OWUOIMOTEKH s3bIKAa MPOrpaMMHUPOBAHMUS.
[loaxntoyenne  OMOIMOTEK  MOANPOrPAaMM  CTOPOHHUX  IPOU3BOJUTEIEH.
MopaybHBIN PUHLIMI HOCTPOEHHUS IPOrPAMM.

Yucnennbie MeTObl. TOUHOE M MPUOTIKEHHOE pellieHns 3a1aun. YucieHHbie
METO/Ibl pEelIeHUs] YpaBHEHUU: MeToJ Tepedopa, METO] MOJOBUHHOTO JIEJICHUSI.
[TpubnmxkEHHOE BBIYMCIEHUE JIMH KPUBBIX. BhluncieHue muiomanei ¢Guryp c
MOMOILBIO YHUCIIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Touck w™akcumyma (MUHMMyYMa) GYHKIMA OJHOW TMEPEMEHHON METOI0M
MOJIOBUHHOTO JEIEHUS.



OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (DYHKIIMM  S3BIKA
MPOrpaMMUPOBAHUS JJI1 00paOOTKA CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA TMOSBICHUNW CHUMBOJa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0OBa MO MPOOETbHBIM CUMBOJIAM, MTOUCK MOJICTPOKUA BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HalICHHOM MOJICTPOKHU Ha JIPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpOM alihaBUTE, YAOBIETBOPSIONUIUX 3aJaHHBIM OrPAHUYCHUSM.
[IpeobpazoBaHue uncia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl W TOCIENOBATEIBHOCTH 4KceNl. Briuncienne 0000MIEHHBIX
XapaKTEPUCTUK PJIEMEHTOB MAacCHBA WJIM YMCIOBOM MOCJIEI0BATEIHLHOCTH (CYyMMBHI,
MPOU3BEICHUS, CPEIHEro apuMETUYECKOr0, MUHUMAIBHOTO WU MaKCHUMaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO).
JIvHEeNHBIM MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CopTtupoBka oHOMEPHOr0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
nmy3bIpbKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIIHSHHUEM.
beictpas coptupoBka MaccuBa (anmroputm QuickSort). J{BOWYHBIM MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MaccuBBl (MaTpHIbI). AJTOPUTMBI O0O0paOOTKH JBYMEPHBIX
MAacCHBOB: 3all0JJHEHHUE ABYMEPHOTO YHUCIOBOIO0 MAacCHUBA M0 3aJaHHBIM MpaBUIIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCCHBE, BHIYMCIICHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, MEPECTAaHOBKA CTPOK M CTOJOLIOB
JIBYMEpPHOI'O MacCHUBa.

NudopManuoHHbIe TEXHOJIOTMH

TexcroBeiii mporeccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
oporpadbun u rpammaruku. CpeacTBa NMOUCKA W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  McnonszoBanue  crwieid.  CTpyKTypUPOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomnektuBHas paboTa ¢ JOKyMEHTaMu.
NHCcTpyMEHTHI pelieH3upoBaHusl B TEKCTOBBIX Mpolieccopax. OOIayHbIe CEPBUCHI.
Henosas nepenucka. Pedepar. [IpaBuna uutupoBanuss MICTOYHUKOB U 0(hOpMIICHUS
oubmuorpaduyeckux cceutok. OdopmiieHHe CHCKa JTUTEPATyphl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHUYEeCKHME CpelAcTBa BBOJA TEKCTa.
Crermann3upoBaHHBIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIC 3a7a4d aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kimaccudukaius, KiacTepusaius, aHanu3 OTkiIoHeHuil. [locnemoBarenbHOCTH
pelIeHus 3a7a4 aHajdu3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHuE JAHHBIX,
BU3yalM3allisl JTAHHBIX, UHTEPIIpETalus pe3yJbTartoB. [IporpamMmubie cpeicTBa u
WHTEPHET-CEPBUCHI JJI1 00paOOTKM M TPEICTaBICHUS JIaHHBIX. bosbIiye naHHbIE.
MamunHoe o0yuenue. HTeekTyanpHblil aHaIW3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOMUL. BbluncieHne cyMMmbl,
CpEIHEro apu(PpMETHUECKOTr0, HauOOIbIIEro (HAMMEHBIIET0) 3HaUCHUS 1MaIa3oHa.
Boruncnenne kosdduimenta Koppensauuu JBYX psAAoB JaHHBIX. [loctpoenue
CTOJIOYATHIX, JMHEHYAaThIX K KpYyroBbix jguarpamMm. Iloctpoenue rpadukos
¢byuxmii. [TogOop nuHMM TpeH[a, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

YucneHHoe pelieHHe YpaBHEHWH C MOMOIIBI0 [oadopa mapaMerpa.
OntrMu3anys Kak MOMCK HAaWIY4YlIEro pelleHUs B 3aJaHHBIX yCloBUsAX. LleneBas
(GyHKUHA, OrpaHrYeHUs. JIOKanbHbIE U r100albHbIi MUHUMYMBI 1IEJIEBOU (PYHKLIUU.
Pemenue 3a1a4 onTUMHU3AIMH C TOMOLIBIO AJIEKTPOHHBIX TAOIUII.

11 KVIACC

Teopernueckue 0CHOBbI HHPOPMATUKH

Teopernueckne NOAXOABI K OIEHKE KoJaudyecTBa HHMOpManuu. 3akoH
agnutuBHOCcTH WH(Mopmaruu. @opmyna Xapriau. MapopManus u BEpOSTHOCTb.
®opmyiia [llenHoHa.

Anroputmbl cxatust JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AIropuT™mBbl CkKaThs JAHHBIX C TOTEPSMU. Y MEHBIICHHE TTTyOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIE Hjien anroputMmoB cxkatust JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepeayud  OT
nH(pOpMAIIMOHHOTO 00BbEMA JTAHHBIX W XapaKTEPUCTUK KaHalla CBs3U. [IpuyuHbI
BO3HUKHOBEHHUs OIIMOOK TpU Tmepegade JaHHbIX. KoJbl, MO3BOJSIONINE
OOHapy>XUBaTh W UCIHPABIIATH OIMMUOKH, BO3HUKAIOIIME MPU Tepejadye ITaHHbBIX.
Paccrosinue Xsmmunra. KoaupoBanue ¢ noropenueM 6utoB. Koabl XammuHra.

Cucrempl. KoMIoHeHTBI cucTEMBl M HX B3auMmopaercTBue. CHCTEMHBIN
s dexT. Ynpapnenue kak HHGOPMAIMOHHBIN Tiportecc. OOpaTHas CBSI3b.

Mopenun u MmonenupoBanue. Llens momenupoBanuss. COOTBETCTBHUE MOJIENU
MOJICTIUPYEMOMY OOBEKTY WJIM MpoIlleccy, Lelu MoJeaupoBanus. dopManuzaius
MPUKJIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJECIUPOBAHUS B BUJIE, YAOOHOM Jid
BOCIIPUATHS YeJIOBeKOM. ['padmdyeckoe mpeacTaBieHne TaHHbIX (CXEMBbI, TaOIUIIbI,
rpaduKkm).

I'pacdbl. OcHoBHBIE MOHATUA. Buabl rpados. Onucanue rpagoB ¢ NOMOUIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a/1ad, CBS3aHHBIX C aHamu3oM TrpadoB (MOCTPOCHHE
ONTUMAJILHOTO IMYTH MEXJy BepIIMHaMu rpada, omnpeaeieHne KoIudecTBa
Pa3IUYHBIX MYTEeW MEXKAY BEpIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOTro rpada).

JepeBns. bunapnoe nepeBo. JlepeBbst momcka. CrocoObl 00xoma aepena.
[IpencraBnenne apudMeTUYECKUX BBIpAKEHUN B BUJE JepeBa. JJUCKpPETHBIE UTPHI
JIBYX UTPOKOB € MojHoi nungopmanuei. [loctpoenue gepesa nepedbopa BapuaHTOB,



OIKCAaHUE CTPATETuu UTpbl B TaOJUUHON (Qopme. BBIUTPHINIHbIE U TPOUTPHILIHBIE
NO3ULIMN. BEIMIPBIIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CEpBUCHI MAIIMHHOTO NEPEBOJA U
pacrnio3HaBaHusi ycTHOU peun. KornutuBHbie cepBuchl. MaenTudukanus u mouck
HN300paKeHUH, pacro3HaBaHue JIUIL. CamooOyyaromuecs CHCTEMBI.
VcKycCTBEHHBINT MHTEIIEKT B KOMIIBIOTEPHBIX Mrpax. lcnosib3oBaHuME METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaromux cuctemax. lcnosib3oBaHue MeTO0B
MCKYCCTBEHHOI'O MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemen. [lepcrnekTuBel
Pa3BUTHS KOMIIBIOTEPHBIX MHTEUIEKTYJBHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHHUE

dopmanuzanus NOHATHS aroput™Ma. Mamuza TerOprUHra Kak yHUBEpCcallbHas
Mozenb Berancinenui. Teznc Yepua—Trropunra.

OrneHka CIIOKHOCTU BBIYMCICHUN. Bpems paboThl U 00bEM HCHOIB3yeMOH
naMsATH, WX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHBIX. OneHka
ACUMIITOTHYECKOW CIIOXKHOCTH aJITOPUTMOB. AJTOPUTMBI  MOJWHOMHUATBHOM
cinoxHocTH. [lepebopHbie anropuT™Mel. [Ipumepsl pa3InyHbIX AITOPUTMOB PELIEHUS
OJTHOM 3aJ]a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[Iouck mpOCTBIX YHMCEN B 3aJaHHOM JUana3oHE C IIOMOIIBK AJITOPUTMA
«peteto DparocheHay.

MHoropa3zpsaHbie Leable YUCIa, 3a1a41 JJIIMHHON apU(PMETUKH.

CnoBapu  (accouMaTUBHBIE MAaCCHBBI, OTOOpaKeHHUs). XOUI-TaOIHUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOIO CJIOBApS IS 33JAHHOTO TEKCTA.

Crekn. AHanmu3 NpaBUIBHOCTH CKOOOYHOIO BbIpaKe€HHUA. Bpruncienue
apU(PMETUUECKOTO BBIPAKEHNUS, 3aAIIMCAHHOTO B MOCT(PUKCHOMN opMme.

Ouepenu. Mcnonp3oBanue ouepenn Juisi BpEMEHHOIO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTtpoeHne MHUHHMAaIBHOIO OCTOBHOIO JepeBa
B3BEUIEHHOTO CBS3HOTO HEOPUEHTUPOBAHHOrO rpada. KommuecTBo pa3inuyHbIX
NyTel MEXIy BEpUIMHAMU OPHEHTHPOBAHHOI'O alUKIMYECKOro rpaga. AJroputm
JIeWKCTpHL.

JepeBps. Peannsanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(Ounapubie) aepeBbsi. [locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpaKEHUs. PeKypcuBHbBIE allropuTMbl 00Xxo01a jaepeBa. Mcmonb3oBaHue cTeka U
ouepeau A1 00Xoj1a 1epena.

JluHampyeckoe INporpaMMHpOBaHME KakK METOJ peleHus 3afad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJaud, PEIMIAEMBIE C IMOMOULIBIO
JUHAMUYECKOIO MPOTrPAMMHUPOBAHMS: BBIUHUCIECHUE PEKYPCHUBHBIX (PYHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4M ONTHMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAIM3.



Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJA.
WNukancynsuus, Hacjaea0BaHue, MOTUMOpHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. lIpoexktupoBanue wunrtepdeiica
noJib3oBareis. Micronb30BaHUE TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJIsl IOCTPOCHUS
uHTepdeiica.

O630p  s3pIkOB  mporpammupoBanus.  [lonsitTue o  mapagurmax
IpOrpaMMHUPOBAHUSI.

NupopmanuoHHbIe TEXHOJIOIHH

Ortanbl  KOMIIBIOTEPHO-MAaTEMATHUYECKOTO  MOJEJIUPOBAaHMS:  IMMOCTAaHOBKA
3ajayu, pa3paboTka  MOJEIH, TECTUPOBAHME  MOJIEIH, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJICIUPOBAHMS.

Juckpetuzanuss OpU MATEMATHYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
nporiieccoB. MoienupoBanue IBKeHNs. MoieTupoBaHre OMOIOTHUECKIX CUCTEM.
MaremaTnueckue MOJEIM B HIKOHOMHUKE. BBIYMCIUTENBHBIE 3KCIEPUMEHTBI C
MOJIEIISIMU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIpPaToOB.
OrneHka 4YHCIOBBIX TAPAMETPOB MOJCIUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctheie  mozenu.  Mertonsl Monte-Kapno.  MmurtainmonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuoHHBbIC) 0a3bl MaHHBIX. Talnuia — MpeacTaBlICHUE
cBeneHnii 00 ogHOTHMHIHBIX 00BekTax. Iloie, 3ammch. Kirou Tabimmipel. Pabora ¢
rotoBoil 0a3o0il JaHHBIX. 3amnoiaHeHue Oa3bl JaHHBIX. lloMck, cOpTHUpOBKa H
dbunbTpanus IaHHBIX. 3aIpoCchl HA BBHIOOPKY JAHHBIX. 3alpoOChl C MapaMeTpaMH.
Briuncnsiemsbie moJsi B 3arpocax.

MHoroTtabnuuHbie 6a3bl JTaHHBIX. THIIBI CBsA3eH MeX 1y TabauiiaMu. BHenHuit
kiro4. LlenoctHoCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

NutepueT-nipunoxenus. [loasTue o cepBepHON U KIIMEHTCKOM YacTIX CauTa.
TexHoIorus: «KIMEHT — CepBEpP», €€ NOCTOMHCTBA U HeAoCTaTKU. OCHOBBI A3bIKa
HTML u kackagubeix tabnui ctuiein (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3melenne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHni ¢ WCIONB30BAHUEM PA3IMYHBIX ITUGPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmapatoB U MHKPOCKOIIOB, BUIEOKAMEp, CKAaHEPOB M JIPYTUX
ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenue. Kaapuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLIHs — ILIBETA.
OOecrBeunBaHre IBETHBIX H300pakeHuit. Peryms. Pabora ¢ obOmactsamu.
OUWIbTPHI.



MHorocnoiinble n3o0paxkeHus. TekcTtoBble ciion. Macka ciosi. Kanainbl.
Coxpanenue BblfienieHHONW oOnactu. [loaroroBka wimocTpanuil ais BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUS.

Bekropnasa rpaduka. IlpumutuBbl. HM3meHeHue mOpsAKa 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnuposka. Kpussie. dopmaTsl BEKTOPHBIX
pucyHKoB. VMcnonb30BaHue KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paxeHU .

[IpyHOMTBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MoJenel. CeTouHbIe
Mojenu. Marepuanel. MoaenupoBaHME HCTOYHMKOB OCBelleHusA. Kamepsl.
AnnutuBHble TexHoJoruu (3D-nipunTtepsl). [loHATHE O BUPTYaIbHON pEAIbHOCTH U
JIOTIOJITHEHHOU pEeaIbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yibTaThl  OTPAXAalOT TOTOBHOCTh U  CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMH, TITO3WTHBHBIX BHYTPEHHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIeCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITAa U OMbITA JIEATEILHOCTH B IMpOIiecce
peanu3aluMu  CpeACTBaMU  yuyeOHOro TpeIMeTa OCHOBHBIX  HallpaBJICHUUN
BOCIIUTATEJILHOM €SI TEIHLHOCTH.

B pesynpraTe wu3ydeHuss HMHPOPMATHKHM Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus y oOydaromierocsi OyayT copMupoBaHbl CISAYIOMIUE JTUYHOCTHBIC
pE3yNbTAThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEHN, YBAXKECHUE 3aKOHA
U TPaBOMNOPANIKA, COOJIOJICHHE OCHOBOIMOJATAIOIINX HOPM HH()OPMAIMOHHOTO
npaBa U ”HGOPMAIIMOHHOMN O0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH HUJCOJIOTUM DKCTPEMU3Ma, HaIMOHAIU3Ma,
KceHO()oOMHM, MUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HaCJIEeAUI0, TOCTHKeHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHSX, TOHUMAaHNE 3HAYCHUS NHHOPMATHKU KaK HAYKH
B KU3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu HTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas ACTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIPUHUMATH pa3JIMYHBIE BHUJBI HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOI'0O Ha MCMOJIb30BAaHUH UH(OPMAIIMOHHBIX TEXHOJOTHIA;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTH  370pOBOr0 M  Oe3omacHoro  oOpaza  JKHM3HH,
OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 3JI0POBbIO, B TOM UHUCJIE 32 CUET COOIOICHUS



TpeOOBaHMI  0Oe30mMacHON  SKCIUTyaTalldd  CPEACTB  WHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMHPOBAThH, TUIAHHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKyIO JEATEIbHOCTD;

uHTEepec K cdepaM MNpoPecCHOHATBHON AESTENbHOCTH, CBA3aHHBIM C
MH(POpPMATUKON, NPOrpaMMHUPOBAHUEM U HUH(OPMALMOHHBIMH TEXHOJOTUSIMHU,
OCHOBAaHHBIMU Ha JOCTIKEHUSX HAyKW WH(DOPMATUKM U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymiedl npodeccuu u
peaTu30BBIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIaHBI;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0OTHYECKOTr0 BOCIIUTAHUS:

OCO3HaHUE TJI00ALHOIO XapaKTepa SKOJIOTHYECKHX MpOoOJieM W MyTed HX
peuieHus, B TOM 4YHCJI€ C Y4Y4E€TOM BO3MOXHOCTEH MH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTIKEHHSIM HAy4YHO-TEXHMUYECKOTO Iporpecca u
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH MH(GOPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB W HMHGOPMAIMOHHBIX TEXHOJOTUNA B YCIOBUSIX
uudpoBoii TpaHchopMauu MHOTUX cdep KU3HU COBPEMEHHOIO 00I1IECTBa;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO AESITEIbHOCTh HHIMBUAYAIBHO U B TPYIIE.

B npouecce 10CTUAKEHUS TNYHOCTHBIX PE3YJIbTATOB OCBOCHUS IIPOTrPaMMBI 10
nHpopMaTHKe y 00y4YaroIMXCsl COBEPIICHCTBYETCS dMOIMOHAIBHBIM HMHTEIICKT,
peAnoJiaraloiuii chopMUPOBAHHOCTb:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEIECHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIECH CTPEMIICHHE K JIOCTHXKEHUIO LIETU U
yCIEeXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

AMITATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIIBHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 MNPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CHOCOOHOCTH K
COUYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTH BBICTPAUBATH OTHOIICHHUS
C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHHs HWHPOPMATHKHM HAa YpPOBHE CPEIAHETO OOIIEro
oOpa3zoBaHus y oOydawmierocss OyayT chopMupoBaHbl MeTampeaMETHBIC
pe3yJIbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX yUCOHBIX JICHCTBHUSAX, & MMEHHO —
MO3HABATC/IbHbIC ~ YHUBEPCAJIbHbIC yd4eOHBIC JICHCTBUSA, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHBIC yYEeOHBIC JEHCTBHUSA, PETYJIATUBHBIC YHHBEPCAIbHBIC YyUeOHBIC
JCHCTBYS, COBMECTHAS JICATEITHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

1) 6a30Bble JJOruvYecKune JaeicTBUsi:

CaMOCTOSITeIbHO  (OpMyIMpoOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbI NMPU3HAK WJIM OCHOBAaHWS [JIsi CPAaBHEHUS,
KJ1accuuKaIu U 0000IICHHS;

ONpeAesTh LU ACATECIBbHOCTH, 3aJaBaTh IapaMeTpPbl U KPUTEPUU HX
JIOCTYDKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B PACCMATPUBACMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIINXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBEI B JICITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUIN AESTEILHOCTH;

KOOPJAMHUPOBATH 1 BHITIOIHATE Pa0OTY B YCIOBUSAX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIaJIETh HABBIKAMH YYCOHO-HCCIICIOBATEIILCKON U TIPOCKTHOM JeATeIIbHOCTH,
HaBbIKAMU  pa3pelieHHs TpoOjeM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3IMYHBIX METOJOB MO3HAHHUS;

OCYIIECTBIISITh PA3JIUYHBIC BHUJBI JESITEILHOCTH IO TMOJYYEHUIO HOBOTO
3HAHUS, €ro HHTEPIpPEeTalnH, MPeoOpPa30BaHUI0 W MPUMEHEHHUIO B Pa3IMYHBIX
Y4EOHBIX CHUTyallusiX, B TOM YHCII€ TPU CO3JAaHUU YUYEOHBIX U COLMAIbHBIX
MIPOEKTOB;

dbopMUpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJACTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMH MOHATHIMH U METOJaMU;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;



BBISIBIISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJM3MpPOBATh 3ajady,
BBIJIBUTaTh TMIOTE3Y €€ PEIIeHUs, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33/1aBaTh MapaMeTPhl U KPUTEPUU PELLICHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOA€ pELICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIECHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA IMOUCK MEPEHOCa CPEACTB U CIIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMEThb INEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 M MPAKTUYECKYHO 00JIacTh
KU3HEJIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIaCTeN;

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

3) pabora ¢ uHpopmMaumeii:

BJIJIETh HaBbIKAMU MOJIY4YEHUs MH(OPMAIIMU U3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOAATEJIBHO ~ OCYILECTBJIATh  IIOMCK,  AHAJIW3, CUCTEMATU3aLHI0 WU
MHTEPIIPETALNIO HH)OPMALINY PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS;

co3JaBaTh TEKCThl B pa3auyHbIX (¢opmarax ¢ Yy4E€TOM Ha3HAYCHHUS
uHpopMalMu W  LEJIEeBOM ayJuTOpUH, BbIOMpas ONTUMalbHYI (Qopmy
IIPE/ICTABIICHUS U BU3yaJIN3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpManuu, €€ COOTBETCTBUE
MPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUN SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3ITHYECKUX HOPM, HOpM HHGPOPMALMOHHON
0Ee30ITaCHOCTH;

BJaJeTh  HABbIKAMU  pPACMO3HAaBaHWS W 3allUThl  HMH(OpMALUH,
MH(POPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIMH BO BCeX cepax KU3HHU;

pacrio3HaBaTh HeBepOajbHbIE CpeJICTBa OOIICHUS, MOHMMAaTh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd H
CMAT4YaTh KOH(PIUKTHIL;

BIIQJIETh  Pa3IMYHBIMU  CIIOcOOaMU  OOIICHWS W B3aMMOJICHCTBUS,
apryYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYyaIlUH;



Pa3BEPHYTO M JIOTHYHO H3J1araThb CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas /1eITeJIbHOCTh:

MMOHUMAaTh W KMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYAIbHOU
paboTHI;

BBIOMpaTh TEMATHUKy M METOJBl COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

MPUHUMATh UEJIM  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBaTH U
KOOPJMHHUPOBATh JCUCTBUSA MO MX JOCTHXCHHUIO: COCTABJISITH IUIAH JICHCTBUM,
pacrpenensaTh POl C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

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

npejjgaraTb HOBBIE MPOEKTHI, OIEHWBATHL MAEHU C TO3UIMA HOBHU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

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

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBLIC yqeﬁnble IleﬁCTBHH

1) camoopranusanus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIEATEIBHOCTD, BBISABIATH
poOIeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOATEILHO COCTABJIATH IJIaH PELICHUS MPOOJIEMBbI C YIYETOM UMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

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

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO IIMPOKON SPYAUIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJQJIeTh  HABbIKAMU  IO3HABaTEeNbHOM  pediekcuu KaKk  OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HUX pPE3YyJbTATOB H



OCHOBaHHM, MCIOJB30BaTh MPUEMBI PEQIIEKCUU IS OIEHKH CUTYaIlMH, BhIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOCBPEMEHHO NMIPUHUMATH PEIICHUS TI0 UX CHIXKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpU aHaIU3e pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS ce0s U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl APYTMX TNpU aHaIU3e pe3yJbTaToB
JIeATEIIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMHU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B mpouecce uzydyenus kypca MHPOpMaTHKU yriayOnéHHOro ypoBHS ¢ 10
Knacce oOy4aronuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIEC PE3YIbTAThI:

BJIQJICHUE TPEICTaBICHUSAMH O DPOJH HHPOpPMAIMM M CBSI3aHHBIX C HEH
MPOIIECCOB B TPHUPOJE, TEXHUKE W OOIIECTBE, MOHITHAMHU «HHPOPMAIIUY,
«MH(OPMALIMOHHBIN TPOIIECCH, KCUCTEMA), KKOMIIOHEHTBI CUCTEMBI», «CUCTEMHBIN
b dexTy, «MHPOPMAIIMOHHAS CUCTEMAaY, KCUCTEMA YIIPaBICHUSY;

BJIQJICHWE MeEToJaMu TMoucKka uHpopManuu B ceTn MHTEpHET, yMeHue
KPUTHYECKH OIICHUBATh WH(OPMAIINIO, TOTyYeHHYI0 U3 ceTH HTepHET;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIE, MPUBOJIUTH IPUMEPHI
MCTOYHUKOB HMX TIOJIYYEHHS] M  HANpaBliEHUs  HUCIIOJIb30BAaHUS, YMEHHE
KJIacCH(UIIMPOBaTh OCHOBHBIE 3aJaud aHaiW3a MJaHHBIX (MIPOTHO3MPOBAHUE,
KJIaccu(puKanus, KJIacTepu3anus, aHanm3 OTKJIOHEHHUIA), NOHHUMATh
MOCJIEI0BATEIbHOCTh PEILICHUS 3aJ1a4 aHajln3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYMCTKA U OIICHKa KauyecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOCHUE MOIEIH,
npeoOpazoBaHue NaHHBIX, BU3YAIU3AIHS JaHHBIX, UHTEPIPETAIHs PE3yIbTaTOB;

MOHUMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPONUCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALlMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHLUUN pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMH PaOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMH NPOTPAMMHOT0 00eCTieYeHHs ISl pEIIeHUs yueOHBIX 3a/1a4 10 BEIOpaHHOU
CrHelMaTIu3aluy;

HaJIM4YKe MPEJCTaBICHUN 0 KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3aNNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOOHMX NpUHIUNAX pa3paboTKu H (YHKIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHNM;



MOHUMaHUE yrpo3 HH(POPMALIMOHHON 0€3011aCHOCTH, UCIIOJI30BAHNE METOI0B
U CPEACTB MPOTHBOJCWUCTBHUS STUM YIrpo3aMm, COOJIOJeHHE Mep Oe30MacHOCTH,
MPEeIOTBpAIAIONIMX HE3aKOHHOE pPACHPOCTPAHEHHE MEPCOHABHBIX JaHHBIX,
coOtoieHne TpeOOBaHUII TEXHUKHM O€30MaCHOCTM M THUTMEHbl IpH padoTre ¢
KOMIIBIOTEPAMH U JIPYTUMH KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHUs, TIOHUMAHHUE
MIPABOBBIX OCHOB HUCIIOJIH30BAHUS KOMIBIOTEPHBIX MPOTrpaMM, 0a3 JaHHBIX U pabOThI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHUMUIIOB AUCKPETU3AaLUU Pa3IUYHBIX BHUOB
uHOpMaIMU, YyMEHHUE ONpEeNesiTh HMHPOPMAIUOHHBI OO0BEM TEKCTOBBIX,
rpauueckux W 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapamMeTpax IUCKpPETU3AIlNH,
YMEHUE OTNPEIENSITh CPEAHIOI0 CKOPOCTh MEepejauu JaHHBIX, OLICHUBATh U3MEHEHUE
BPEMEHU IMepeJayd NpU HU3MEHEHUH HWH(OPMAMOHHOIO OOBEMA JAaHHBIX U
XapaKTEepUCTHK KaHaja CBS3H;

YMEHHE UCIIOJIb30BaTh MPU PELICHUH 33/1a4 CBOMCTBAa MO3WLIMOHHOW 3aIlHUCH
YuCell, AITOPUTMA MOCTPOEHHUS 3alUCH YHUCIIA B TO3UIIUOHHOM CUCTEME CUUCIICHHUS C
3aJIaHHBIM OCHOBAaHUEM U MTOCTPOEHUS YHCIIA 10 CTPOKE, COAEPKALIEH 3aIUCh 3TOTO
Yyclia B MO3WLIHOHHOM CHCTEME CUUCIEHUS C 3aJaHHbIM OCHOBAaHUEM, YMEHHE
BBITIOJIHATH apu(METUUECKHE OTlepaIlii B TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

YMEHHUE BBINOJHATh MPeoOpa3oBaHUs JOTUYECKUX BBIPAKEHUN, UCHOJb3YS
3aKOHBI aiIreOpbl JIOTMKH, YMEHUE CTPOUTh JIOTHUYECKOE BBIPAXKECHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAJIBHBIX (pOopMax Mo 3aJaHHON TaOIuIle
WMCTUHHOCTH, HUCCJEeN0BaTh OOJACTh MCTHMHHOCTH BBICKA3bIBAHUS, COJIEPIKAIIETO
NepeMEHHBIE, PEIIATh HECI0KHBIE JTJOTHYECKUE YPABHEHUS M CUCTEMbl YpaBHEHUM;

NOHMMaHUE 0a30BbIX AJIrOPUTMOB OOpPAaOOTKH YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YKCET B MO3UIIMOHHOM CHCTEME CUMCIEHUS, HaXOXKJICHHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM Juana3zoHe, 00paboTka MHOTOPA3PSIHBIX IEJIbIX
Yucell, aHAJIM3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHUE ONPENENsATh CI0XHOCTh HM3ydyaeMblX B Kypce O0a30BBIX aJIrOpUTMOB
(cyMMuUpOBaHHE 53JIEMEHTOB MacCuBa, COPTHpPOBKAa MaccuBa, IepeOopHbIe
aIrOPUTMBI, TBOUYHBINA MOWUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pPa3HOM CIIOXKHOCTH ISl pEeIIEHUsI OJTHOM 3a]1auH;

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



YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIIMOHHBIE MAaTEPHAJIbI C UCTIOJIB30BAHIUEM BO3MOYKHOCTEH COBPEMEHHBIX
MPOTPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE UCIOJb30BaATh 3JIEKTPOHHbBIE TAOIUIIbI ISl aHATIN3A, IPEICTABICHUS U
00pabOTKM MaHHBIX (BKJIIOYAs BHIYMCICHHE CYMMBI, CPEIHETO apu(PMEeTHIEeCcKOro,
HAaMOOJBIIEIr0 W HAWMEHBIIEro 3HAYEHW, pEIIeHHEe YpaBHEHUH, BBIOOD
ONTUMAJIBHOTO  pEeILIeHus, MOoA0Op JUHUM  TpeHJa, pellieHue  3ajad
IIPOTHO3UPOBAHUS).

B mpormecce m3yuenusi kypca mHpopmaTuku yriyOn€HHOTO ypoBHS 6 11
Ki1acce o0y4aronuMucs Oy 1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIEC PE3YIbTATHI:

YMEHUE CTPOUTHh HEPAaBHOMEPHBbIE KOJBI, JOMYCKAIOIIME OJIHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOIbI), UCMOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBHIE MO3BOJISIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepeaade
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONIMI HAUMEHBIIIYI0O BO3MOXKHYIO CPEIHIO
JUIMHY COOOIIEHUS] MPU HU3BECTHOM YACTOTE€ CHMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHS JAHHBIX;

yMEHHUE peliaTh AITOPUTMHUYECKHE 33/1au, CBS3aHHBIC C aHAIU30M TpadoB
(331241 MOCTPOEHUSI ONITUMAJIBHOTO ITyTH MEXK/y BeplIMHAMU rpada, onpeieeHus
KOJIMYECTBA  PA3IMYHBIX IyTed MEXIy BepUIMHAMH  OPUEHTHUPOBAHHOTO
ALMKIIMYECKOTO rpada), yMEHUE UCIIOIb30BATh IEPEBbS IPHU aHAIU3E U TOCTPOECHU U
KOJIOB W JJISI TIPEJICTABICHUSI apu(METUUECKUX BBIPAKCHHM, MPU PEIICHUH 3a7a4
MONCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33[aHHOMY QJITOPUTMY,
pa3padaTbiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHE pa3palarbiBaTh U pPEAJTM30BBIBATH B BHJAE MpPOrpaMMm Oa30BbIC
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MPOrpaMMax JaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OrpaHMYEHUN Ha JUANa30oH MX BO3MOXKHBIX 3HAUYCHWUM, MPUMEHSTH IMPHU
pelIeHnH 3a/1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBApH, CTEKH, OUEPE/IH, ICPEBh),
UCIIOIB30BaTh 0a30BbIE€ OMNEpallMd CO CTPYKTypamMHu JaHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JJIT 00paOOTKH YHCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJb30BaTh NpH pa3paboTke MporpamMm OUOIHOTEKH
noAmporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB cpefbl pa3padOTKH, YMEHHE HCIIOIb30BaTh CPEACTBA OTIAKU IPOrpaMM B
cpeze NporpaMMUPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOrPaAMMEBI;

yMEHHUE CO3/1aBaTh BeO-CTPaHUIIbI;

BJIaJIEHUE OCHOBHBIMU CBEJCHUAMHM O 0a3ax JaHHBIX, KX CTPYKTYpE, CpelICTBaX
co3JlaHusl U pabOThl C HUMHU, YMEHUE HCIOIL30BaTh TAOIMYHBIE (PEISIMOHHBIC)
0a3pl JaHHBIX (COCTABIATH 3aMPOCHl B 0a3ax JaHHBIX, BHIMIOJHATH COPTUPOBKY H
MOWCK 3amuced B 0a3e MaHHBIX, HANOJHATH pa3paboTaHHYyO0 0a3zy [aHHBIX) U
CIIPaBOYHBIE CUCTEMBI;



YMEHHUE HCIOJB30BaTh KOMIIBIOTEPHO-MATEeMaTHUECKUE MOJICIH ISl aHaJI3a
00BEKTOB U MPOLIECCOB: (HOPMYITUPOBATH ENIb MOACTUPOBAHNS, BHITIOTHITH aHATIN3
pe3yJIbTaTOB, MOJYYCHHBIX B XOJE MOJCIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETTH MOJIETUPYEMOMY OOBEKTYy WM TPOLECCy, MPEACTABIATH PE3yIbTaThI
MOJICIIMPOBAHUS B HATJISTHOM BHIE;

YMEHHE OpraHW30BbIBaTh JIMYHOE HH(GOPMAIIIOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3IMYHBIX CPEIACTB HUGPOBBIX TEXHOJIOTHHA, TOHUMAHUE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, MH(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMaHHE OCHOBHBIX NMPHHIUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHCHHS TEXHOJIOTUH UCKYCCTBEHHOTO WHTEIUICKTAa B Pa3jIMYHBIX O0JIACTSIX,
HAJIMYKME TPEJCTABICHUH O KPYyre pelraeMbiXx 3ajad MAaIlIMHHOTO OOYyYeHUs
(pacmo3HaBaHus, KIACCU(PUKAIMHA W MPOTHO3MPOBAHNUS) HAIMYHE IPEICTABICHUM
00  WCHONB30BAaHMM  HMH(OPMAIMOHHBIX  TEXHOJOTUH B Pa3sIUYHBIX
npodeccuoHanbHbIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakTnyeckue
NpPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ludgpoBasi rpaMOTHOCTH
11 Komibtotep - yHUBEpCaIbHOE YCTPOHCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpamMHoe obecrieueHne 6
1.3 KomnsrorepHsie cetn
1.4 WNudopmannonnas 6€30MacHOCTb 7 2
Hroro no paszneny 24
Pa3nea 2. Teopernueckne 0CHOBbI HHPOPMATHKH
ITpencraBnenue nHGOpMaLuu B
2.1 ped bopuan 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aJIreOphl JTOTUKU 14 1
23 Kommnbrotepras apupmeTnka 7 1
Hroro no pasneny 40
Pa3nes 3. AIropuTMBI H IPOTPaMMHPOBAHHE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMsl 8 2
33 YucneHHble METO/IBI 5
3.4 AnTOpUTMBI 00PaOOTKH CHMBOJIBHBIX 5 1




JaHHBIX

3.5 AnropuT™Mbl 00pabOTKH MacCHUBOB 10 3.5
Hroro no pasneny 44
Pa3nen 4. UndopmannoHHbIe TeXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JJOKYMEHTOB 6 2.5
4.2 AHann3 TaHHBIX 3
Hroro no pazgeny 14
PesepBHoe Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie | IlpakTuyeckne
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. Teopernueckne 0CHOBbI HHPOPMATHKH
Nudopmanus u nHPOpMaIIOHHBIE
.1 dopman dopvan 10 25
MIPOLIECCHI
1.2 MoaenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AIropuTMBI H IPOrPaMMHPOBAHHE
2.1 DEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
MIPOrPaMMHUPOBAHHUS
Hroro no pazgeny 50
Pa3nen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomMmnbprorepHO-MaTeMaTHUECKOE g )
' MOJIETTHPOBAHHE
32 ba3sl jaHHBIX 10 4
33 Be0-caiitbl 14
3.4 Kommprorepnas rpaduxa 8 3.5
3.5 3D-MmoaenupoBanue 8 3
Hroro no pazneny 48




Pe3epBHOE Bpems

20

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpo/bHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

TpeboBanusi TEXHUKU O€30MACHOCTH U
TUTHEHBI TPU paboTe ¢ KOMIbIOTEpaAMU U
JIPYTUMHU KOMIIOHEHTaMHU 1IU(PPOBOTO
OKPY>KEHUS

[TpuHIUIB paGOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C IOMOIIBIO IIIKH.
KoHTposieps! BHEIIHUX YCTPOHCTB

ABTOMaTHYECKOE BBIIOJHEHNE IPOTPaMMBI
MIPOLIECCOPOM

OmnepaTuBHas, TOCTOSIHHAS U
JOJITOBpEMEHHas naMsATb. KOHTpoIepsl
BHEIIIHHUX YCTPOMUCTB. IIpsmoit noctyn k
aMATH

COBpeMeHHLIe KOMIIBIOTCPHBIC
TCXHOJIOTHH

[TporpammHuoe obOecrieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOWIIBHBIX YCTPOMCTB

CucremMHOE TPOrpaMMHOE 0OeCTIeueHUE.
OnepaimoHHble CUCTEMBI




Yrunursl. {paiiBepbl yCTPOUCTB.

? [TapanenpsHOE NpOrpaMMHPOBAHHE

10 WNHcTamsmus u AeMHC TSNS
MPOrpaMMHOTO 00€CTICUeHUS
@aiinoBble cucTemsl. [IpUHIUITBL

1 pa3MenicHust 1 UMeHOBaHUs (DAiiIoB B
nonroBpeMeHHON mamsTh. [1a0moHsr myist
orucaHus rpymi (haiaos
3akoHonarenbcTBO Poccuiickoi

12 ®enepanyu B 00,1aCTH IPOrPAMMHOTO
o0ecrnieveHus U JaHHbBIX
[IpuHUMITBI HOCTPOEHUS U annapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

14 Cetb UHTEpHET

15 Pasnenenne IP-cetn Ha noxceru ¢
TTOMOIITBI0 MaCOK ITOJICETEH

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl gestenbHoctu B cetu HTEpHET.

17 Cepsucsel HTepHeTa. ['ocyjapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTH

18 HNudopmanmonHas 6€301macHOCTh

19 Bpenonocuble nporpamMmmHoe o0ecrieueHme
1 METOJIbI OOPHOBI ¢ HUM

20 [IpakTnueckas padbota 1o Teme
" AHTUBUPYCHBIE TPOrpPaMMBbI"

21 OpraHu3arys JHIHOTO apXHBa




uHpopManuu. PezepsHoe konupoBaHue.
[TaponpHas 3amura apxuBa

22

udpoBaHmre JTaHHBIX

23

Anroputwm mmdposanus RSA.
Creranorpagus

24

[TpakTryeckas paboTta o Teme
"udpoBanue JaHHBIX"

25

WNudopmanivs, 1aHHbIE U 3HAHUSL.
NudopmaininoHHbIe TPOIECCH B IPUPO/IE,
TEXHHUKE 1 00IIECTBE

26

HenpepsiBHBIC ¥ TUCKPETHBIC BETMUUHBI U
curHasibl. HeoOX0IMMOCTh TUCKPETU3AIIH
WHPOpPMAIINH, IPeTHA3HAYCHHON /IS
XpaHEHMsI, Iepeaur ¥ 00pabOTKH B
UPPOBBIX CUCTEMAX

27

JIBonuHOE KoaupoBaHue. PaBHomepHbIE 1
HepaBHOMEpHbIE KObl. [lekoaupoBaHue
COOOIIEHMIA, 3aITHCAaHHBIX C IIOMOIILI0
HEPABHOMEPHBIX KOJIOB

28

Ycenosue ®ano. [loctpoenne o1HO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOIIbIO JIEPEBA.
I'pap An. A. Mapkosa

29

EnuHuIp n3MepeHust KoJIuyecTBa
uHpopManuu. AapaBUTHBIA TOIXO K
OLIEHKE KOJIMYECTBa HH(POpMAIIUU

30

CucTeMbl CUHCIICHUS

31

[TepeBoa uncen U3 0OAHOM CUCTEMBI
CUHCIICHHSI B IPYTYIO




32

ﬂBOI/I‘IHaﬂ, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUUCIICHUA,
CBs3b MCXKIY HUMU

33

I[BOI/ILIHafI, BOCbMCpHUYHAA U
meCTHaaAuaTCpuIHas CUCTECMbI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

34

HBOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCTHaAuaTCpuIHasg CUCTCMbI CUUCIICHUA,
CBA3b MCXKIY HUMHU

35

ApudnmeTndeckne onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS

36

Tpoanaﬁ YpaBHOBCHICHHAA CUCTCMaA
CUMCIICHUA

37

IIBOI/ILIHO-I[GCHTI/ILIHZU[ CHCTEMA CUHUCJICHUA

38

Konnposanue TekcToB

39

PacTtpoBoe kxoaupoBaHue N300paKeHUH

40

[TpakTryeckas paborta o Teme
"JluckpeTruszanus rpaguueckon
uHpopmanuu"

41

[IBeToBBIE MOJIETH. BekTOpHOE
KoaupoBanue. @opmaTsl (haitsioB.
TpéxmepHas rpaduka. OpakraabHas
rpaduka

42

Konnpoanue 3Byka. OnieHka
nH()OpMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YACTOTE
IUCKPETU3AINH U PA3PSIHOCTH
KOJAUPOBAHUS




43

[TpakTrueckas paboTa mo Teme
" luckpeTrunzarus 3ByKoBoM nHGpopMarmn'"

44

OcHOBBI aJIreOpbl JTOTUKU

45

Jloruueckue onepanuu. Ta0nuirbt
UCTUHHOCTH

46

Jlormueckue BBIPAKCHUS. Jlormueckue
TOXACCTBA. I[OI(SB&TCJIBCTBO JJOTHYCCKHUX
TOXACCTB C IIOMOIIIBIO Ta6HI/IL[ HCTHUHHOCTHU

47

[IpakTuueckas pabota no Teme
«ITocTpoenue u aHanu3 TaOIHIL
UCTUHHOCTHU B TaOJIMYHOM MPOIIECCOPE»

48

Jlornueckue ornepanuu U onepanuy HaJl
MHOK€ECTBAMU

49

Jlormueckue OIrcpanuru 1 Oorecpanrn Halq
MHOXKECTBaMH

50

3aKoHBI aNreOpsl JIOTUKU. DKBUBAJICHTHBIE
IIpeoOpa30BaHus JOTMUYECKUX BbIPAXKEHUM

51

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUHI

52

Jlornueckue GpyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GYHKIUI OT KOJIMYECTBA apPIyMEHTOB.
[TonHbIe cuCTEMBI TOTHYECKHUX (QYHKIUN

53

Kanonunueckue Gpopmbl TOruueckux
BbIpakeHnii. COBEpIIICHHbBIC
IN3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMasbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOCHHUS IO TabJIHIIe UCTUHHOCTH




54

Jlormueckue IeMEHTHI B COCTaBe
KOMIThIOTEpa

55

Tpurrep. Cymmarop. MHoOropa3psaHbIit
CyMMaTop

56

[TocTpoeHune cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCh JOrMYECKOI0
BBIPAKECHMS 110 JIOTUYECKOU CXeMe

57

MI/IKpOCXeMBI 1 TEXHOJOTUA X
MMPpOU3BOACTBA

58

IIpencraBneHue 1enbIX YUCe B MaMATH
KomrbloTepa. OrpaHUYeHHOCTh AMana3oHa
quceN IPU OTPAaHUYEHUH KOJIMYECTBA
paspsnos. llepenonnenue paspsaaHon
CETKH

59

be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC.
3HaAKOBBII OUT. JIBOMUHBIHM
JOTIOJTHUTEBHBIA KOJT OTPUIIATEIIbHBIX
qHUCe

60

[ToOuToBBIE JOrMUECKHE OEpaLlUU.
Jlornueckwii, apudmeTraecKkuit u
HUKIUYECKUI CIBUTH

61

[udposanue ¢ TOMOIIbIO TOOUTOBOM
onepaunu «uckiroygaromee MJIN»

62

HpeHCTaBHGHI/IC " XpaHCHUC B ITaMATH
KOMITIBIOTCPA BCIICCTBCHHBIX YU CCIT

63

Brinonsenue onepaunﬁ C BEIICCTBCHHBIMHA
YuCJIaMH1, HAKOIIJICHHUEC OIIMOOK npu
BBIYHMCIICHUAX




[TpakTrueckas padota no teme «M3ydenue

64 MOPa3psAAHOTr0 MATMHHOTO MPEACTaBICHUS 1 1
LEJBIX U BEIIECTBEHHBIX YHCEID

65 AHanus anropuTMoB 1
Oransl peleHus 3aad Ha KOMIBIOTEPE.

66 NHcTpymeHTanbHbIe CpeACTBa: 1
TPAHCIATOP, OTJIAAYUK, TPO(YUIHPOBIIUK
Cpena mporpamMmmupoBanus. KoMmumsimmst

67 Y MHTEPIpEeTalus MPOrpaMM. 1
Bupryansable Mamnsbl. THTErpUpOoBanHas
cpena pa3paboTKu

68 Mertoabl OTIIaK1 POTPaMM 1

69 Tunsl nEpeMeHHBIX B S3bIKE |
MIPOrPaMMHUPOBAHUS

70 O06paboTKa HEeTbIX YUCEe 1

71 O0paboTKa BEUIECTBEHHBIX YUCEI 1

72 CrnyualiHble U TICEBIOCITyYaliHbIE YNCIIA 1

73 Betrsnenus. CroxHbie yCIOBUS 1

74 [uxiel ¢ ycmoBrueM 1
[{uKIIBI IO IEPEMEHHOM.

75 B3anmo3aMeHs1€eMOCTh pa3InyHbIX BUIOB 1
IIUKJIOB

76 O06paboTka HaTypaJbHBIX YHCEI C |
UCTIOJIb30BaHUEM LIUKJIOB
HaxoxeHue Bcex MpocThIX YKcel B

77 3aJJaHHOM Juana3one [IpakTrueckas 1 0.5

pa60Ta no TeMe «Pemenue 3agay METoa0M




nepedopay

78 WNuBapuant nukia

79 JIOKyMEHTUpOBaHUE NPOTrpamMm

20 OO6paboTKa TaHHBIX, XPAHSIIUXCS B
daitnax

&1 PasOuenue 3amaun Ha roa3agadyu
Hcnonb3oBaHue cTanapTHON OUOIHOTEKN

2 s3bIKa mporpaMMmupoBanust. [loaxmmouenue
OMOIMOTEK MOAMIPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH

83 [ToxnporpaMmel (ipouieypsl ¥ QyHKITHH)

84 [ToxnporpaMmel (poueaypsl U QyHKIHH)

85 [TpakTuyeckas pabota o Teme
"PazpaboTka moamporpamm"
Pekypcus. PexkypcuBHble 00BEKThI

26 (bpaxransr). PekypcuBHbIE IPOLIETYPHI
¢byskuuu. Mcnonp3oBaHue cTeka s
OpraHu3allM PeKYPCUBHBIX BbI30BOB

27 [IpakTnueckast pabota no Teme
"PexkypcuBHBIE TOAIIPOrpaMMBbI"

28 MoaynpHBIN IPUHLIMI IOCTPOCHUS
porpaMm

89 YucneHHble METOBI

90 [TpakTuyeckas pabota o Teme
«YucneHHoe pelieHrne ypaBHeHU»

01 Hcnonp3oBaHne TUCKPETU3ALNUH B

BBIYHMCIINTCIIPHBIX 3aJJadax




92

[TpakTrueckas paboTa mo Teme
«[TpubmmKxEHHOE BRIYUCIICHUE JUTHH
KPUBBIX U TUTOIIAACH HUTYD

93

ITpakTnyeckas padora no teme «Ilonck
MakcuMyMma (MUHUMYyMa) QyHKLIHN

94

OO0paboTKa CHUMBOJIBHBIX JAaHHBIX.
AAropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJIUYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

AAropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHue CTPOKU Ha CJI0Ba 110
MpoOeTbHBIM CUMBOJIAM

96

AJropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOMCK MOACTPOKU BHYTPH JaHHOU
CTPOKH; 3aM€Ha HallICHHOH MOACTPOKHU Ha

JIPYTYIO CTPOKY

97

[TpakTryeckas pabota o Teme
"OO6paboTKa CTPOK C UCITOJIb30BAaHUEM
GyHKIUI cTaHIapTHOM OMOIMOTEKH SI3bIKA
IIPOrpaMMHUPOBAaHUS"

98

I'enepariust cioB B 3a1aHHOM alihaBUTE

99

MaccuBbI ¥ TIOCIIEIOBATEIIEHOCTH YUCEIT.
[IpakTnueckas pabota 1o Teme
"3anonHenue Maccupa'

0.5

100

O06001IEHHBIE XapaKTEPUCTUKH MACCHBA

101

JInHeHbBIN ITIONCK 3aJaHHOTO 3HAUEHNSA B
MaccuBe. [IpakTuyeckas pabora mo reme
"JInHeHbINA TOUCK 3aJaHHOr0 3HAUEHUS B

0.5




maccuse"

[IpakTnueckas pabora no teme "Ilonck

102 MHUHUMAJIBHOTO (MAaKCUMAaJIbHOTO) 1 1
AJIEMEHTA B YHUCIOBOM MaccuBe"
CopTupoBKa OJHOMEPHOI'O MacCHUBA.

103 [IpocTeie METOBI COPTHUPOBKH. 1 0.5
ITpakTnueckas padora no teme "IIpocTeie '
METO/]Ibl COPTHPOBKHU MaccuBa"
CoprtupoBka cinusHueM. beictpas

104 COpPTHPOBKA MaccuBa (aJIrOPUTM 1 0.5
QuickSort). [Ipaktuueckas pabora 1o reme '
"beicTpas copTupoBka Maccupa”
JIBOMYHBIN TOMCK B OTCOPTUPOBAHHOM

105 maccuse. [Ipaktudeckas pabora 1o reme 1 0.5
" JIBOMYHBIN MTOUCK"

106 JIByMepHBIC MacCUBBI (MaTPHIIHI) 1

107 AnroputMbl 00pabOTKH MaTpPHIL 1

108 Pemenue 3ana4 aHanm3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KomnberoTepHas BEpcTka TeKCTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JTOKYMEHTOB C MaTEMAaTHIECKAMU 1 1
dbopmynamu"

112 NHCTpyMEHTBI peleH3UPOBaHHUS 1

113 [TpakTuyeckas pabora o Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"

114 O6aunbie cepBrchl. KotekTBHAs 1 0.5




pabota ¢ nokymeHntamu. [Ipakruyeckas
pabora o Teme "KonnexkruBHas pabota ¢
JTOKyMeHTaMu"

115

AHanu3 navHbeIX. bojpline JaHHbIe

116

MarmmHHOE 00y4YeHHe

117

AHanu3 JaHHBIX C TOMOIIBIO SJIEKTPOHHBIX
TadJIULI

118

[IpakTrueckas pabora o Teme "AHanus
JAHHBIX C TOMOIIBIO JIEKTPOHHBIX
Tabnui”

119

[Toctpoenue rpadukoB QyHKINH.
[IpakTrueckas paboTa mo Teme
"HarnsnHoe npencraBieHre pe3yJibTaTOB
CTaTUCTUYECKON 00pabOTKM TaHHBIX B
BUJIE IMarpaMM CPEJICTBAaMU pelaKkTopa
AJIEKTPOHHBIX TaOIUIT"

0.5

120

Jlunuu tpenna. [paktuueckas padota no
teme "[logOop nmuHuM TpeHaa,
MPOTrHO3UpOBaHUE"

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o teMe "YucneHHoe peleHue ypaBHeHUM
C TIOMOIIBIO MO00pa mapameTpa”

0.5

122

OnTuMu3ays Kaxk MOUCK HAWITYYIIETo
pelIeHHs B 3aJJaHHBIX YCIOBUSX.
ITpakTnueckas padbora no teme "Pemnienue
3a]1a4 ONTUMH3AINHU C TIOMOIIIBIO
AJIEKTPOHHBIX Ta0JHIT"

0.5

123

PesepBHOE Bpems




124

Pe3epBHOE Bpems

1
125 Pe3epBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 Pe3epBHOE Bpems 1
130 PeszepBHoOe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHOE Bpemst 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O

[NPOTPAMME

136

21.5




11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTtpoJbHble
padoThI

IIpakTHyeckne
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

KonnuectBo nnpopmanuun

AJ'IFOpI/ITMLI CXXaTusa JaHHBIX

AnroputMm Xaddmana

[TpakTnueckast pabota no teme "Cixxatue
JAaHHBIX C TIOMOIIBIO aJIrTOPUTMa
Xapdpmana"

Anroputm LZW

AJNTOPUTMBI CKaTHUS JaHHBIX C IIOTEPSIMHU.
[TpakTuyeckas padora no teme "CixaTue
JIaHHbIX ¢ otepsMu (anroputmsl JPEG,
MP3)"

0.5

CKOpOCTL nepeaauu AaHHbIX

ITomMexoycTONYUBBIE KOJIbI

[TpakTnueckas paboTa 1o Teme
"[TomexoycToitunBbIe KOIBI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3anmMojeiicTere. CucteMHbI d(hdeKT.
Yrpasiienue Kak nHOOPMAITMOHHBIN
npoiiecc. OOpaTHas CBs3b

11

Mogenu u MOZICIINPOBAHUC

12

I'padsr




13 Pemenue 3amau ¢ momoiisto rpadoB

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[TpakTnueckas padora no teme "[lonck

16 BBIMTPBIIIHON CTPATETHH B UTPE C MOJTHOM
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [TpakTnueckas pabota no teme "Cpezacraa
HCKYCCTBEHHOI'O MHTeJIIeKTa"
dopmanuzanys MOHATHS AIFOPUTMA.

19 MammuHa TelOprHTra KaKk YHUBEPCAJIbHAA
Mozelb Beruucienuil. Te3uc Yépua—
TrropuHra
[TpakTuyeckas pabora o Teme

20 "CocTaBieHHe IPOCTON MPOrpaMMBbI JIJIs
MamuHbl Teropunra"

21 Mammna [Tocta

22 Hopwmainbnsie anropudmbel MapkoBa
ANTOpUTMUYECKU HEpa3pelINMbIe 331a4u.

23 3anaya octaHoBa. HeBO3MOXKHOCTD
ABTOMATUYECKOM OTJIaJJKU IPOrpaMm

24 CnoXHOCTb BBIYMCIIEHUI
ITorck mpOCTHIX YKCEN B 3aJaHHOM

25 JMara3oHe ¢ IOMOIIIbIO alrOPUTMa
«pemeTo Iparochenar

2% [TpakTnueckas padora no teme "[lonck

IMMPOCTBIX YHUCECJ B 3aJaHHOM z[Hana30He"




27

MHoropa3psiIHbIe LeNbIe YHcia, 3a1a9u
JUTMHHOM apu(METHKH

28

[TpakTnueckas paboTa 1o Teme
"Peanu3anus BEIYUCICHUN C
MHOTOpa3psIHbIMU YHCIaMu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHws ). X3II-TaOIUIIbL.
[TocTpoenue andaBUTHO-9aCTOTHOTO
CJIOBapsl JJIS 33/IaHHOTO TEKCTa

30

[TpakTuyeckas pabora o Teme
"TlocTpoenue anhaBUTHO-4ACTOTHOTO
cJIoBaps 71 33JaHHOIO TeKcTa"

31

AHanu3 TekcTa Ha €CTECTBEHHOM S3BIKE.
Brigenenue nocnenoBaTeIbHOCTEH 110
mrabiony. PerynspHbie BRIpaKeHHs.
YacToTHBIN aHATU3

32

[TpakTrueckas padbota o Teme "AHanu3
TEKCTa Ha €CTeCTBEHHOM S3bIKe"

33

Crexu. AHanu3 mpaBUILHOCTH CKOOOYHOTO
BBIPAXKEHUS

34

Boruncnenue apupmernyeckoro
BBIPAXEHMUSI, 3alIMCAHHOTO B MOCT(HUKCHOMN

dbopme

35

[TpakTuyeckas pabora o Teme
"Bprunciienue apupMeTuaeckoro
BBIPA)KEHUSI, 3aIMCAaHHOTO B MOCT()UKCHOM

dbopme"

36

Ouepenu. Mcrionp3oBanue ovuepen AJis




BPEMCHHOI'O XpaHCHUSA JaHHBIX

37

[TpakTnueckas paboTa 1o Teme
"Ucnons3oBanue ouepenn"”

38

Hepesbs. Peanuzanys nepesa ¢ MOMOIIBIO
CCBIJIOUHBIX CTPYKTYp. J|BonuHbIE
(6unapublie) nepesbs. [locTpoenue nepesa
JUIS 33JIaHHOTO apu(METUIECKOT0
BBIPAXKCHUS

39

[TpakTuueckas paboTa 1mo Teme
"Ucnonbp3oBaHue 1epeBbEB s
BBIYUCIICHHS apU(METHIESCKIX
BbIpaKeHUI"

40

PexypcuBHBIE alropuT™MBI 00X0/1a JACpeBa.
Hcnonp30BaHue CTEKA M OUEPEIH IS
o0xofa nepeBa

41

PekypcuBHBIE aJITOpUTMBI 00X0/1a IepeBa.
Hcnonp30BaHue CTeKa M 04PN JUIs
00xoma nepea

42

AnroputMmsel Ha rpadax. [loctpoeHue
MUHUMAaJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xox rpada B
HIAPUHY

44

Konn4ecTBO pa3inyHbIX ITyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIlMKIIMYECKOro rpada

45

Anroput™m JleMKCTpHI.




46

[IpakTrueckas paboTa mo Teme
"Bpruncienue JUIMHBI KpaTyauilero myTi
MEXy BeplInHaMu rpada (aIropuTM
HetrikcTpsn)"

47

AnroputMm @noina—Y opiania

48

3aiauu, penaeMble ¢ TOMOIIBIO
JAUHAMHUYCCKOIr'0 MporpaMMHUpOBaHus:
BBIYUCIICHHE PEKYPCUBHBIX (PYHKIUI

49

[TpakTuyeckas pabora no Teme
"Bprunciienue peKypcUBHbBIX (DYHKIUHI C
MIOMOUIbIO TUHAMUYECKOTO
IporpaMMUpoBaHus"

50

38.]_'[21‘11/1, peuracMbIC C MIOMOIIBIO
AUHAMHUYCCKOI'0 IpOrpaMMHUpPOBaHUNA:
MOJACYET KOJIMYESCTBA BapHUaHTOB

51

[TpaxTrueckas padota o teme "Ilogcuér
KOJIMYECTBA BAPUAHTOB C MTOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

52

3agayu, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS
3aJ1a4d ONTUMHU3ALUU

53

ITonsiTHe 0 mapagurmax
nporpammupoBanusi. O0630p A3BIKOB
IPOrpaMMHUPOBAHUS

54

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM
MporpaMMHUpPOBaHUU

55

OO0BekTHI U KiIacchl. CBOMCTBA U METOIEI
00BEKTOB




56 OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3
[TpakTnueckas paboTa 1o Teme

57 "Hcnonb30BaHnE TOTOBBIX KJIACCOB B 1
nporpamme”

53 Pa3paboTtka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0AA
[TpakTuueckas padora "PazpaboTka

59 HPOCTO MPOrpaMMBbl C UCHIOIB30BAHUEM 1
KJ1accoB"
Wukancynanus. [Ipaktuueckas pabota no

60 teMe "Pa3paboTka Kiacca, UCIOJIb3YHOIIETO 0.5
MHKAINCYJsAUU0"

61 Hacnenosanwue. [Tomumopduzm

& [TpakTnueckas paboTa 1o Teme 1
"PazpaboTka nepapxuu kjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaAMM.

63 [TpoexTrpoBanue uaTepdeiica
M10JIb30BATEIIS

64 [TpoexTrpoBanue uHTepdeiica
HOJI30BATEIS

65 Hcnonp30BaHue TOTOBBIX YIPABISEMBIX
AIIEMEHTOB JIJIsl IOCTpOeHUst uHTepdeiica
[IpakTrueckas paboTa mo Teme

66 "Pa3paboTka nmporpaMMsl ¢ TpadUueCcKUM 1
uHTepdericom"

67 N3yueHune BTOpOro s3bIKa

IIPOrpaMMHUPOBaHUSA




68

N3ydenue BTOpOro A3bIka
IPOrpaMMHUPOBAHUS

69

OTaIsl KOMITBIOTCPHO-MAaTEMATUUICCKOT' O
MOACIIUPOBAHUA

70

Juckperusanus Ipu MaTeMaTH4eCKOM
MO/ICJIMPOBAHUU HEMPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHK€e IBUKEHHUS

71

[TpakTuueckas paboTa 1mo Teme
"MopenupoBaHue JBUKEHUA"

72

MopenupoBaHue OMOJTOTUYECKUX CHCTEM.
[TpakTrueckas paboTa 1mo Teme
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

0.5

73

MaremMaTudeckue MOJCIN B DKOHOMHKE.
BrerancnurensHbIC OKCIICPUMECHTEI C
MOJCISIMHU

74

BepostHocTHBIE MOAEnH. [IpakTHueckas
paborta no Teme "HMmuTanonHoe
MOJICJINPOBAHUE C IOMOIIBIO METOA
Momnte-Kapio"

0.5

75

KoMnbroTepHOEe MOAENMPOBAHUE CUCTEM
YIIPaBJICHUS

76

O6paboTka pe3yabTaToB SKCIIEPUMEHTA

77

Tabnuunble (pensauruoHHbIE) 0a3bl TaHHBIX

78

[Touck, copTUpoBKa M PUIBTPALIHS
JaHHBIX. 3ampoChl HA BBIOOPKY JTaHHBIX.
3anpocsl ¢ nmapameTpamu. Beruucnsemoie
TOJIsl B 3aIIpocax

79

[TpakTuyeckas padora no Teme "Pabora ¢




roToBo¥ 0a30i JaHHBIX"

Muororabanyabie 0a3bl JaHHBIX. THIIBI

80 cBs3el Mexay Tabauamu. Buemnuit
Kir04. [lemocTHOCT Ga3bl JaHHBIX
[TpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUIHOM 0a3bl
TaHHBIX"

%) 3anpockl K MHOTOTA0IMYHBIM Oa3aM
TAHHBIX

23 [TpakTrueckas padoTa mo Teme "3anpocsl K
MHOroTa0JIM4Hou 0a3e qaHHbBIX"

84 SA3bIK ynpaBieHus TaHHbIME SQL
[TpakTnueckas paboTa 1o Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIIBIO SI3bIKA
SQL"

26 Hepensiimonnpie 6a3bl TaHHBIX.
OKCIEPTHBIE CUCTEMBbI

87 HHTepHEeT-NIPUII0KEHUS
[ToHsiTHE O CEpBEPHOM U KIIMEHTCKOM

88 yacTAx cailta. TeXHOIOrus «KIHEHT —
cepBep», €€ JOCTOMHCTBA U HEOCTaTKU

89 OcHoBbl s13p1ka HTML

90 [TpakTnueckas pabota no teme "Co3znanue
TEKCTOBOW BeO-CTpaHUIIbI"

91 OcHossl s13p1ka HTML

92 OcHogsl s1361ka HTML

93 [TpakTnueckas padbota no teme "Co3znanue




BEO-CTPaHMIIBI, BKIIFOYAIOIICH
MYJIbTUMEINHHBIC 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

94

OcHoBHI KackaaHbIX Tabmul ctuieit (CSS)

95

[TpakTuyeckas pabora o Teme
"OdopmiieHHE CTPAHUIIBI C TIOMOIILIO
KacKaJaHbBIX Ta0muI cTwiei"

96

Cuenapun Ha si3pike JavaScript

97

Cuenapun Ha s3bIKe JavaScript

98

®opmbl Ha BeO-CTpaHULIE

99

[TpakTuyeckas padora o Teme "O6padboTka
JTaHHbIX Gopm"

100

Pasmernienue BeO-caiitoB. Yciyra
XOCTHHTra. 3arpy3ka ¢ailioB Ha caiT

101

Kanpuposanwue. Mcnpasnenue
nepcrektuBbl. ['nctorpamma. Koppexkiust
YPOBHEMH, KOPPEKLIUs 1IBETA.
ObecrBeunBaHuE LIBETHBIX U300pakeHUI

102

BBoj n300paskeHHii ¢ UCTIOJIb30BaHHEM
Pa3JINYHBIX IU(PPOBBIX YCTPOHCTB.
[TpaxTrueckas padota o Teme "OOpaboTKa
nndpoBbIX pororpadmit”

0.5

103

Peryms. Pabora ¢ obnactsimu. OuibTphl.
[TpakTrueckas padota o Teme "PeTymib
ndpoBbIx pororpadmit”

0.5

104

MHorocnoiiabie n3o0paxkeHus. TekcToBbIe
ciou. Macka cnos. Kanansl. Coxpanenue
BBIAEIIEHHON 001aCcTH




[IpakTrueckas paboTa mo Teme

105 . 1 1
"MHorocoiHbIe H300pakeHus"
[ToaroroBka UuTFOCTpaIUil A1 Be€O-CalTOB.

106 [TpakTnueckas pabota 1o Teme 1 0.5
" AHUMUpPOBaHHbIE U300pakeHus"

107 Bekropnas rpaduka. Bexropuzarms 1
pacTpOBBIX U300pakeHU

108 [TpakTuueckas pabdora no reme "BekropHas 1 1
rpaduxa"

109 [IpuHIUITBI TOCTPOECHUS U PEJAKTHPOBAHUS 1
TPEXMEPHBIX MOJIEIICHN

110 [Ipaktuueckas padota o Teme "Coznanue | |
MPOCTHIX TPEXMEPHBIX Mozenei"”

111 Cerounsie Moaenu. Marepuas 1

112 [TpakTuueckas padora no Teme "CeTouHbie 1 |
moxenn"

113 MonenupoBaHie HCTOUHUKOB OCBEILECHUS. 1
Kamepsl

114 [TpakTuueckas pabota 1o Teme 1 |
"Pennepunr"

115 AnnutuBHbIe TexHOJOTUH (3D-nipuHTEpHI) 1

116 [TonaTHE O BUPTYyAIBHON PEAIBHOCTH U 1
JIOTIOJTHEHHOM pEaIbHOCTH

117 Pe3epBHOE Bpems 1

118 Pe3epBHOE Bpems 1

119 PesepBHOE Bpemst 1

120 Pe3epBHoe Bpems 1




121 Pe3epBHOE Bpems 1
122 PesepBHOE Bpemst 1
123 PesepBHoe Bpems 1
124 Pe3epBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 Pe3epBHOe Bpems 1
127 PesepBHoe Bpems 1
128 Pe3epBHOE Bpems 1
129 Pe3epBHOE Bpems 1
130 PesepBHOE Bpemst 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE Bpems 1
134 PesepBHOE Bpemst 1
135 PeszepBHoe Bpemst 1
136 Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

136

36.5







IMPOBEPSIEMBIE HA EI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJbTATAM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHKe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA U (DYHKIMOHUPOBAHMSA
COBPEMEHHBIX CTALIMOHAPHBIX M MOOMIIBHBIX KOMIIBIOTEPOB; TEHJEHLMH
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTHWU; BIIAJICHWE HABBIKAMH DPAaOOTHI C
ONEPALlMOHHBIMU CHCTEMaMH U OCHOBHBIMH BHJIAMH IPOIPaMMHOIO

obecrieueHus IS pelIeHus yIeOHBIX 3a/1a4 10 BEIOPAHHOH CITCIHaTH3aIHH

1.2

Hanuuaue Hpe,[[CTaBJIeHI/Iﬁ 0 0a3oBBIX MNpUHIHUIIaX OpraHu3aluu H"

(GYHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CeTel

1.3

ITornmanne OCHOBHBIX IMPUHOUIIOB AOUCKPCTHU3alWKN Pa3JIMYHBIX BUIOB

uHbOopMaIuu

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOpPaOOTKH YHMCIOBOW M TEKCTOBOM
uHpOpMalnuu (3amUCh YHMCENT B TO3UIMOHHOM CHCTEME CUYHUCICHHS,
JEeTUMOCTb LIEJIbIX YHUCEII; HaX0XKJIEHHE BCEX MPOCTBIX YMCEI B 3aJaHHOM
auamna3oHe; 00paboTka MHOTOPA3pSAHBIX  IENBIX  YUCET;, aHAJIM3

CHUMBOJIBHBIX CTPOK U z[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

L.5

3HaHNe (bYHKHI/IOHaJ'IBHBIe BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Bnagenve OCHOBHBIMH CBEJACHUSIMU O 0azax JaHHbIX, HX CTPYKTYpC,

CpeICTBax COo37aHus U pabOThl C HUMU

1.7

[TonnMaHnue BO3MOKHOCTEM M OTPAHUYEHUN TEXHOJIOTMI UCKYCCTBEHHOTO
UHTEJJIEKTa B Pa3MYHBIX OO0JACTAX; HaJuuue MpeJcTaBiIeHuid 00
UCTIONIb30BaHUM  WH(GOPMAIMOHHBIX  TEXHOJOTHMH B pPa3slIUYHBIX

po¢eCCHOHABHBIX chepax

1.8

Bnagenue TteopeTnyeckuM ammapaTroM, MO3BOJISIOIIUM OCYILIECTBIISITh
IIPEJICTaBICHUE 3aJaHHOIO HATYypaJbHOTO YMCJA B PA3JIMYHBIX CUCTEMAX
CUMCJICHMSI; BBINOJHATH MNpPEeoOpa3oBaHUs JIOTUYECKUX BBIPAKECHUI,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; ONpPEAeNsaTh KpaTdyalIiuil MyTh BO
B3BEIICHHOM Trpade ¢ KOJMYECTBO MyTeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOIO AlIMKINYECKOro rpada

Ymems




2.1

VYMeHue HCIOJIb30BaTh KOMIIBIOTCPHO-MATEMATUUCCKHUEC MOJICIN JJIA
aHaM3a O0BLEKTOB U MpoIcCCoOB: (1)OpMYJ'II/IpOBaTB oeJIb MOJCIUPOBAHUA,
BBIIIOJIHATL aHAJIW3 PE3YJIbTAaTOB, IMOJMYYCHHBIX B XOJA€ MOACIUPOBAHUA,
OLCHUBATHL AACKBATHOCTb MOJACIN MOICIUPYCMOMY O6’beKTy NN

MPOLECCY; MPECTABIATh PE3YIbTAThl MOJCTUPOBAHMS B HATJISITHOM BUJIE

2.2

YMmenue kinaccuuIMpoBaTh OCHOBHBIC 3aJladll  aHANW3a JaHHBIX
(TIpOrHO3MpPOBaHHUE, KJIaccupuKanms, KJIaCTepH3aIHs, aHaJu3
OTKJIOHCHHMI{); TIOHUMATh IIOCIICIOBATCILHOCTh PEIICHUS 3aJad aHau3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OlEHKA Ka4ecTBa JAHHBIX,
BBIOOp ¥ (WIM) TIOCTPOCHHME MOJCIH, TpeoOdpa3oBaHuE HTaHHBIX,

BU3yalin3alud JaHHBIX, HHTCPHIPCTALIUA PE3YJIbTATOB
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Ymenue onpenensats "HGOPMAIMOHHBIN 00bEM TEKCTOBBIX, T'padUIeCcKUX
Y 3BYKOBBIX JIaHHBIX TIPH 33JJaHHBIX IMapaMeTpax AUCKPETH3alUU. Y MEHHE
ONpEIEATh CPETHIOK CKOPOCTh NIEPE/Iauu IaHHbIX, OLIEHUBATh U3MEHEHUE
BPEMEHH Tepeaun MPU U3MEHEHUH NH(HOPMAITMOHHOTO 00hEMa TaHHBIX U

XapaKTCPUCTHUK KaHaJla CBA3U
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YMeHue CTPOUTHb KO/, O6CCH€‘II/IB8.IOH_[I/II71 HAaUMCHBIIYIO BO3MOKHYIO

CPEAHIOK0 UTMHY COOOIEHHS ITPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

VYMeHHue HuCHoab30BaTh Ipu pCHICHUH 3aJiayd CBOICTBa IIO3UIIMOHHOM
3alucCu 4YUCEJI, AJITOPUTMBI IMOCTPOCHUA 3allMCU 4YUClia B HO3I/II_II/IOHHOI7I
CUCTCMC CYHHCJICHHA C 3aJaHHBIM OCHOBAHHUECM M IMOCTPOCHHUA 4YHCIA I10
CTPOKC, coz[epmameﬁ 3aIIMCh 3TOro 4uciia B HO3HHHOHHOI>1 CHUCTCMC
CUHCJICHHUA C 3alaHHbIM OCHOBAHHUEM, YMCHUC BBITIOJIHATH

apI/I(bMeTI/I‘ICCKI/IC onepanru B IO3UIHUOHHBIX CUCTCMAX CHHUCJIICHUA

2.6

YMeHHe CTpPOUTh JIOTMYECKOE BBIPA)KEHHE B JU3BIOHKTHBHON H
KOHBIOHKTHBHOM HOPMaJIbHBIX (hOpMax 1o 3aJaHHOM TabIuIe HCTUHHOCTH;
uccieoBaTh  00JacTh  MCTMHHOCTH  BBICKA3bIBaHMSA, COJEPIKAIIETo

MNEPEMCHHBIC; PCIIaTh HECCIIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHue penaTh alrOpUTMUYECKUE 33a]1a4H, CBA3aHHBIE C aHAIU30M IpadoB
(3a1auu MOCTPOEHUS ONTUMAIBHOIO MYTH MEXIy BepIIMHaMu Tpada,
ONpe/eNeHUs] KOJMYECTBAa Ppa3JIMYHBIX IyTeH MEXIy BepIIMHAMU

OPUEHTHUPOBAHHOTO allUKINYEeCKOro rpada)

2.8

YMeHue ucronb30BaTh ACPEBhS MPHU aHATU3E U TTOCTPOCHUHU KOJOB U IS
Mpe/CTaBiICHUsT apuMETUUECKUX BBIPAXKCHHUM, MPH PEHICHUH 3a1ad
MOKWCKa U COPTHUPOBKH;, YMEHHE CTPOUThH AEPEBO HUIPHI MO 3aJaHHOMY

AITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIMIPHIIIHYIO CTPATETHIO




UTPBI

2.9

VYmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJB30BAHUEM Ta6JII/ILI
TpaCCUPOBKH; OIIPCACIIATH 0e3 HCIOJIb30BaHUs KOMIIBIOTEpA PE3YJIbTAThI
BBIITOJIHCHHA HECJIOXHBIX IMMPOrpaMM, BKIHOYAKOMIUX HUKJIIbI, BETBJICHUA W

noAnporpaMmsal, IMpu 3aIaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue onpeaenaTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJTOPUTMOB
(cymMmMHpOBaHHE >IIEMEHTOB MacCHBa, COPTHPOBKA MacCUBa, MepeOoOpHbIe
QITOPUTMBI, JBOUYHBIA IOUCK) M TPUBOAMTH TMPUMEPHI HECKOIBKHX

QITOPUTMOB Pa3HOU CIIOKHOCTH JJI pELICHUS OJTHOM 3a/1a4u

2.11

BitaneHne yHUBEPCAIBHBIM SI3bIKOM IIPOIPaMMUPOBAHUSL BBICOKOTO YPOBHS
(ITackane, Python, Java, C++, C#), npeacTtaBieHUsIMA O 0a30BBIX THIAX
JAaHHBIX H CTp}IKTyan JaHHBIX, YMGHI/IC HUCIIOJIB30BATh OCHOBHEIC
YIPaBJISAIONIME  KOHCTPYKIIMM;  yYMEHHE  OCYIISCTBISTh  AHAIM3
MIPEIOKEHHONW MTPOrPaMMBI: OIIPENESATh Pe3yIbTaThl padOThI TPOrPaMMBbI
MPHU 33aJaHHBIX HMCXOJHBIX NTAHHBIX; OMpPENeNATh, MPH KAKMX HCXOJHBIX
JAHHBIX BO3MOXKHO TOJTYYCHHE YKA3aHHBIX pE3yJIbTaTOB; BBISBIIATH
JaHHBIe, KOTOpBIE MOTYT IpPHUBECTH K OMIMOKE B paboTe MpOrpaMmbl;

(bopMyIHpOBaTh MPEATIOKEHUS O YIYUIIEHUIO IPOrPaMMHOTO KOJa

2.12

YMeHne peanu3oBBIBaTH HA  BBIODAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMMmupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE AJITOPUTMBI 00pabOTKN YHCEII, YUCIOBBIX MTOCIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE YWCIa B BUAE HabOpa MPOCTHIX
COMHOXXUTEJIEH; HaXO0XICHWE MaKCUMaJIbHOW (MUHHMANbHOW) LUQPHI
HATypaJIbHOTO YHCJIA, 3alIMCAHHOTO B CHCTEME CUHCIICHUS C OCHOBAHHEM,
He mpeBblmaonmM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAacCHBa WJIM YHCJIOBOM MOCIEAO0BATEIbHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEro  apu(PMETHYECKOro, MHHHUMAIBHOTO |
MaKCHMAJIFHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBICTBOPSIOIINX
3aJJaHHOMY YCJIOBUIO); COPTHPOBKY 3JE€MEHTOB MAacCUBa; YMEHUE
UCIIONIB30BAaTh B IPOrpaMMax JaHHbIE pPa3JIMYHBIX THUIOB C Y4ETOM
OTpaHUYEHUN Ha JMANa30H WX BO3MOKHBIX 3HAYCHUH, MPUMEHSTH TPH
pelIeHUH 3a/1a4 CTPYKTYpPbI JaHHBIX (CHHMCKH, CIOBApH, CTEKU, OUEpeu,
JepeBbs); NPUMEHATh CTAaHIAPTHBIC M COOCTBEHHBIE MOIIPOTPAMMBI IS
00pabOTKM YHMCIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MPH
pa3paboTke mporpaMm OMOIMOTEKH MOIIPOTPAaMM; YMEHHUE HCIIOIb30BATh

CPEJCTBA OTJIa/IKHU IPOTrPAMM B CpEJI€ POrPaMMHUPOBAHUS

2.13

YMmenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6JII/ILILI JIA aHaJInu3a,

MIPEACTABICHUS M 00paOOTKM JaHHBIX (BKIIOYas BBHIOOP ONTHMAJIBHOTO




pelieHus, noadop JUHUM TpPEHJa, pelIeHHe 3aJad IMPOrHO3HPOBAHUS);
YMEHHE WCIOJB30BaTh TaONHUYHBIC (pPESAIMOHHBIC) 0a3bl NaHHBIX W

CIIpaBOYHBLIC CUCTCMbI

2.14

YMeHHue OpraHu30BHIBATH JUYHOEC HWH(GOPMAIMOHHOE MPOCTPAHCTBO C
HCIOJIb30BaHUEM PA3IMYHbIX CPEACTB UG POBHIX TEXHOIOTHI; TOHUMaHHUE
BO3MOXKHOCTEH IIU(PPOBBIX CEPBUCOB IOCYAAPCTBEHHBIX YCIYT, HU(DPOBHIX

00pa3zoBaTeNbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IO TH®OPMATHUKE

Kon

IIpoBepsieMbIii 3J1eMEHT COACPKAHUS

1

[Mudpoast rpaMOTHOCTH

1.1

OcCHOBHBIE TEHICHIIMYU Pa3BUTHsI KOMIIBIOTEPHBIX Te€XHOJIOTUM. [lapamiensHble
BBIYMCIICHHs. MHOronponeccopHsle cuctemsl. PacpenenéHusie

BBIYHUCIINTCIBHBIC CUCTEMBI U 06pa60TKa OOJIBIINX JaHHBbIX

1.2

[IpyHIMIBI MOCTPOCHUST W amnmapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEM.
Ceresble npotokoinbl. Cetb MHTEpHET. Afpecanus B cetu MHTepHeT. [IpoTokonbl
creka TCP/IP. Cucrema pomeHHbix uMéH. Paspenenue IP-cerm Ha moncerw c

TIOMOIITbI0 MAaCOK ITOJICETEH

1.3

daiinoBas cucrema. Ilouck B QaiinoBoil cucreme. [IpuHIMIIBI pa3MelieHus U
UMEHOBaHMsl (ailyioB B 1oaroBpeMeHHOH namsaTy. [11a6ioHb! 171 onycanus rpymn

¢aiinoB

1.4

CKOpOCTL nepeaauun JaHHBbIX. 3aBUCHMOCTD BpEMCHU nepeaadun oT

MH(GOPMaIIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

1.5

IudpoBanue nanHeix. CUMMeTpUYHbIE U HecuMMeTpuuHble mUGpsl. [ndpst
npoctoii 3amensl. [HIudp Lezaps. udp Buxenepa. Anroputm mmdpoBanms
RSA

1.6

Kompl, mo3Bosnstomme 00HapyKUBATh U UCIIPABIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenade naHHbIX. Paccrosinne Xommunra. KogupoBaHue ¢ moBTopeHuEM OUTOB.

Koarsr XoMmMmuHura

TeopeTnueckne 0CHOBbI HH(POPMATUKU

2.1

JlBonuHOEe  KOoaupoBaHuE. PaBHOMEpHBIE M HEPAaBHOMEDHBIE  KOJBI.
JexonupoBaHue COOOIICHNH, 3allMCAaHHBIX C MOMOIIbI0O HEPABHOMEPHBIX KOJIOB.
VYcenosue ®ano. IlocTpoeHre ONHO3HAYHO IEKOIUPYEMBIX KOJIOB C ITOMOILBIO

JiepeBa

2.2

Teopetnueckue MOAXOAbI K OLEHKE KojudecTBa HHGpopmauuu. EaunHuib
U3MEpEeHUsl KoJuuecTBa uHpopMauuu. AJQaBUTHBIM MNOAXOA K OLIEHKE
KoluyecTBa MHGopManuu. 3aKkoH aAguTHUBHOCTH uH(popmauuu. Dopmyna

Xaptiau. Uadopmanus u BepostHOCTh. Popmyia [llenHoHa
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CucTeMbl CYHCIICHMA. Pa3BépHYTa$[ 3alIMCh INIOCJIBIX U I[pO6HBIX Yuccll B
MMO3UITMOHHOM CHCTEME CUHCICHHS. CsoiicTBa MO3UITMOHHOM 3alyCH YHCa:
KOJIMYECCTBO LII/I(bp B 3aIllUCH, IPU3HAK ACIIMMOCTU YUCJIa HAa OCHOBAHUC CUCTCMBEIL

CUHUCJICHHSI. AJITOPUTM MePEBOA I1EJI0T0 YMCIa M3 P-MYHON CHCTEMBI CUUCIICHUS B




JNECATUYHYI0. AJITOPUTM TIEpPEeBOJIa KOHEYHOW P-wuyHOM npobu B JECATUYHYIO.
AJTOPUTM TEepeBOJa LEJIOr0 YHUCIa U3 JIECATUYHON CHUCTEMBbI CUUCIEeHHS B P-
nyHyro. IlepeBoj KOHEUHON necATHYHOW ApoOou B P-munyro. JIBomunas,
BOCBMEpPUYHAS U IIECTHAAATEPUYHAS CUCTEMBbI CYMCIICHUSI, CBA3b MEXKIy HUMH.

ApI/Iq)MeTI/ILIeCKI/Ie Oncpanru B MO3UHUOHHBIX CUCTEMAX CHUCIICHUA
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Tpoanaﬂ YpPaBHOBCHICHHAA CUCTEMA CUUCIICHUS. ,Z[BOI/I‘IHO-,Z[GCHTI/I‘IHaH cHUCTEMA

CUHCJICHUA

2.5

Komuposanue TekcroB. Kogupoka ASCII. OnnoGaliTHbIe KoaupoBku. CTaHaapT
UNICODE. Koaupoka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO 00bEMa

TCKCTOBBIX COO6H.[€HPII>1

2.6

KomupoBanue nzobpakenuii. Onenka nHOOPMAITMOHHOTO 00BbEMa TpaPUIECKUX
JAaHHBIX MPHU 3aJaHHBIX pa3spClICHUU U FJ'IY6I/IHG KOOAUpPOBaHUA IBETA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OreHka HH(POPMAIMOHHOTO O00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPECTU3AINU U Ppa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. IloHsTue BbICKa3bIBaHUs. BpIcka3piBaTenbHbIE (HOPMBI
(mpenukatsl). KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH.

Jlormueckue onepauuu. Tabmuipel HMCTUHHOCTU. Jlormueckue BbIpa)KEHUS.
Jlornueckue ToxkaecTa. Jloruueckue onepanyy U onepaui HaJ MHOKECTBAMHU.
3aKkoHbl aiareOpbl JIOTMKU. OKBUBAJCHTHBIE MPEOOPa3OBAHUS JIOTMYECKUX
BbIpakeHuil. Jlornyeckre ypaBHEHHUS U CUCTEMbl YPaBHEHUH.

Jlornueckue ¢GyHKUMU. 3aBHUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKINH OT KOJMYECTBA apTyMEHTOB.

Kanonmnueckue Gpopmbl JIOTHUECKUX BBIPAKEHUN

2.8

COBepIHeHHBIG JU3BIOHKTUBHBIC KOHBIOHKTUBHBIC  HOPMAJIbHBLIC q)OpMBI,

AJITOPUTMBI UX MTOCTPOCHUSA 11O Ta6J'II/II_IC HNCTUHHOCTH

2.9

Jlormyeckne ndneMEHTBI B cocCTaBe KommbikoTepa. Tpurrep. Cymmarop.
MHuoropa3zpsasbiii cymmarop. [loctpoeHne cxeM Ha JIOTUYECKHUX AJIEMEHTAX 0
3aIaHHOMY JIOTHYECKOMY BBIPQKEHHIO. 3alHCh JIOTMYECKOrO BBIPAXKEHUS IO

JIOTUYECKOM CXEMeE

2.10

Mopenu u moaenupoBanue. Lleam monenupoBanus. AJEKBaTHOCTb MOJENH
MOJIETTUPyeMOMY O0BEKTY WM mpoteccy. dopManu3zaus NpuKIaaHbIX 3a/1ay.
[IpencraBieHne pe3ynbTaToOB MOJCTUPOBAHUS B BUJIC, YIOOHOM JUISI BOCTIPUSITHS

yesoBekoM. ['padudeckoe npeacraBieHne JaHHBIX (CXeMbl, TaOJUIIBI, TPadUKH).

2.11

HpeﬂCTaBHeHI/Ie ICJIBIX YHUCCII B IaMsiITHU KOMHBIOTepa. OFpaHI/I'-IeHHOCTB
JAUuara3oHa 4YHCCII HpI/I or paHI/I‘ICHI/II/I KOJIMYCCTBaA pa3p$I,Z[OB. HepenonHeHI/Ie
paspsiHOi ceTku. be33HakoBbIe U 3HAKOBBIC JJaHHBIC. 3HAKOBBIN OWUT. J|BOUUYHBII

IIOHOHHHTGHBHBIﬁ KOA OTpULATCIIbHBIX YHUCCII.




[TobutoBble normueckue omneparuu. Jlormdyeckuid, apudmeTHUeCKUd
nukanaecknii  casurn. llludpoBanme ¢ momomipl0 MOOUTOBOW — OmEparuu

«uckirouaromee NJIN»

2.12

Hpe}ICTaBHGHI/Ie BCIICCTBCHHLIX YUCECJI B IAMATHU KOMIIBIOTEPA. 3Haqamaﬂ qacCThb U
MOPAAOK YHUCJIA. I[I/IaHa3OH 3HA4YCHUI BCIICCTBCHHLBIX YHUCCII. HpO6J1€MBI XpaHCHU
BCIICCTBCHHBLIX YHUCC]I, CBA3AHHBLIC C OI'PaHUYCHHEM KOJHUYCCTBA paspsaaoB.
Brinonnenue onepam/lﬁ C BCIICCTBCHHBIMU YHCJIaMHU, HAKOIIJICHHUC OIIMOOK npu

BBIYUCJICHUAX

2.13

I'padpl. OcHoBHBIE mOHATHS. Buasl rpagos. Onucanue rpadoB ¢ HOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXHOCTH. Pemenue
QIFOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHajau3oM rpadoB (IOCTpoeHHE
ONTUMAIIFHOTO TYTH MEXAy BepIIMHAMH rpada, omperescHHe KOJINYecTBa

Ppa3INIHbIX HYTeﬁ MCXKAY BEpPpIIMHAMHU OPHUCHTHPOBAHHOI'O AIUKINYCCKOI'O

rpaga)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbst moucka. CrocoObl 00xoia aepesa.
[IpencraBnenune apudMeTHUECKUX BBHIPAKECHHUHN B BHE JepeBa. Mcmonab3oBaHue

rpad)oB U AEPEBBHEB MPH OMHCAHUN 0OBEKTOB U MPOILIECCOB OKPYKAIOIIETO MUPA

2.15

JlicKkpeTHbIe UTphl IBYX UTPOKOB ¢ MOIHOM mHpopmanueil. [loctpoenue nepesa
nepebopa BapUaHTOB, ONHCAHME CTPAaTErMM UIPbl B TaOIWYHON QopMe.

BLII/IFpBIIHHBIe W IPOUTPBIIIHBIC ITO3UITAH. BBII/IFpBII_HHBIC CTpaTerun

2.16

CpencTBa NCKYCCTBEHHOTO MHTEIJIEKTA. MneHTudUKaIus 1 TOUCK N300payKeHUH,
pacrnio3HaBaHue Jul. Mcnonb30BaHHME METO/IOB HMCKYCCTBEHHOTO HMHTEJUIEKTa B
oOydaromux cucremax. Mcnonp3oBaHue METOI0B UCKYCCTBEHHOT'O MHTEIIICKTA B

poboTtorexnuke. MHTepHeT Bemen. Heliponnsie cetn

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

@opManuzanys MOHATUSA alIroputMa. MammHa ThlOpUHra Kak yHHUBEpCalbHas

MOJICIIb BBIYHCIICHHI

3.2

OneHka CIOKHOCTH BblUMCIEHMH. Bpemst pa®oTsl 1 00BEM HCIONIB3YEeMOM
namMsATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOOHBIX JaHHbIX. OreHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cnoxknoctu. IlepeGopubie anroputmbl. [IpuMepsl pa3nUYHBIX —aNTOPUTMOB

peUICHUA O,I[HOI71 3aJlauy, KOTOPbIC UMCIOT PAa3JIMYHYIO CIIOKHOCTDb

3.3

OnpeneneHne BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEUIINX aJITOPUTMOB
yIpaBJIEHUS HCIOJHUTENSIMH M BBIYMCIUTENIBHBIX anroputMoB. OnpeznencHue

UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET JAaTh TpeOyeMbli pe3yibTar

3.4

AJ'II‘OpI/ITMBI 06pa6OTKI/I HaTypaJIbHBIX YHCCJI, 3allMCAHHBIX B IMMO3UIMOHHBIX

CHUCTCMax CYHUCICHUA: p836I/ICHI/IC 3alIMCu 4ucjla Ha OTIACJIBHBIC I_II/I(prI,




HAXOXXJCHWE CYMMBl W TpOW3BeICHHs NH(Dp, HAXOKACHUE MaKCUMAIIbHOU
(MHHUMATBHON) TIHQPHIL.

[lpencraBnenne 4ucia B BHIE HAOOpa MPOCTHIX COMHOXKHUTENCH. AJTOpHTM
OBICTPOTO BO3BEJICHUS B CTETICHB. [ [OMCK IPOCTHIX YHCEI B 33 JaHHOM JIHAIIa30HE C

MMOMOIIBIO AJITOPUTMA «KPCHICTO 3paTocq)eHa»

3.5

MHoropa3psiAHbIe LeNble YKcia, 3aJa9d JJTHHHON apu(MeTHKH

3.6

Azpik nmporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYMCIICHHbIE, BELIECTBEHHbIE, CHMBOJbHBIEC, JOrMueckue. BerBieHus.
Cnoxnsle ycnoBus. kel ¢ ycnouem. LIMKIIbI 10 IEpeMEHHOM.

OO6paboTka maHHBIX, XpaHsAnMXcs B (aitnax. TexcToBble W ABOMYHBIC (DAIIbL.
daiinoBele nepeMeHHble ((aiioBble ykazarenu). Urenue u3 ¢aitna. 3anuch B
dbaiin.

Paszbuenue 3agaun Ha moa3agauu. [lognporpammer (IporieAypsl U PYHKIIHH).

Hcrnons3oBanne CTaHﬂapTHOﬁ OMOJINOTEKH SI3BIKA IMporpaMMHUpPOBaHUs

3.7

Pexypcust. PexypcuBnble mponenypbl U ¢yHKuuu. Vcrnonb3oBaHue cTeka Ui

OopraHu3an pCKypCUBHBIX BBI3OBOB

3.8

Uucnennple MeTOabl. TouHOE W MpUOMMHKEHHOE pElIeHUs 3anadu. YucieHHoe
pelieHrue ypaBHEHUM € TOMOIIBI0 Toa0Opa mapameTpa. UYuciaeHHbIE METOJbI
pellleHusT ypaBHEHUH: MeTonx rmepedopa, METOJ TOJOBHUHHOTO JIEJICHUS.
[Tpubim>x€HHOE BBHIYUCIICHHUE JUIMH KPHUBBIX. Bhruuciaenue momaneit puryp c
MOMOIIBI0 YHCIEHHBIX METOJOB (METOJ MPSIMOYTOJILHUKOB, METOJl TPAIelnii).
[Touck makcumyma (MUHMMYMa) GYHKIHA OJHOW TIEPEMEHHOM METOIO0M

IIOJIOBHUHHOI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIMM  sI3bIKa
MpOrpaMMUPOBaHUS 11 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TOSIBJIEHUN CHMBOJIAa B CTpPOKE,
pa30bueHre CTPOKM Ha CJOBa MO MPOOEIbHBIM CHMBOJAM, IOUCK IOACTPOKHU
BHYTPU JAaHHOM CTPOKH, 3aMEHa HAWJECHHOW MOJCTPOKM HA APYTYIO CTpPOKY.
['eneparusi Bcex CJIOB B HEKOTOpPOM aiaBUTE, yAOBIETBOPSIOUINX 3aJaHHBIM

orpanndeHusM. [IpeoOpa3zoBaHue 4nciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel W MOCJIEHOBAaTENIbHOCTH  4Huced. Bbruncienue  0000MIEHHBIX
XapakTEpUCTUK DSJIEMEHTOB MAacCHMBAa WJIM YMCIOBOM IIOCJIEN0BATEIBHOCTH
(cyMMBI, TIPOM3BEICHUS, CpPEAHEr0 apu(pMETHYECKOro, MHHUMAIBHOTO U
MaKCUMaJbHOIO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJIOBJIETBOPSIOLIUX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH NOUCK 3aJaHHOIO 3HAYEHHs] B MAacCHBE.
ANropuT™Mbl paboOTBl C 3JIEMEHTaMH MacCcHuBa C OJHOKPATHBIM INPOCMOTPOM
MaccuBa. CopTHpOBKa OJHOMEpHOro MaccuBa. [IpocTble MeTOnbI COPTHPOBKHU

(MeTon my3bIpbKa, METOJ BbIOOpa, cOpTHpoBKa BcTaBkamu). CopTHpoBKa




cmusiaueM. breictpast coptupoBka maccuBa (anroput™m QuickSort). J[BonuHbIiM

IMMOUCK B OTCOPTUPOBAHHOM MACCHUBC

3.11

JIBymMepHbIe MacCHUBBI (MATPHIIb). AITOPUTMBI 00PAOOTKHU IBYMEPHBIX MACCUBOB:
3arMoJHEHUE JBYMEPHOTO YHUCIOBOTO MAcCHMBA MO 33/JIaHHBIM IpPaBUJIaM, MOUCK
AJIEMEHTA B IBYMEPHOM MacCHBE, BEIYMCICHUE MAKCUMYMa (MUHUMYMa) U CyMMBbI
AIIEMEHTOB JIBYMEPHOTO MacCHBa, MIEPECTAHOBKA CTPOK U CTOJIOIIOB JBYMEPHOTO

MaccuBa

3.12

CrnoBapu (accolmaTuBHBIE MaCCHUBBI, 0TOOpaskeHus). Xon-radbnuisl. [loctpoenue

&]’I(baBI/ITHO-‘IaCTOTHOFO CJIOBaps M1 3aJaHHOTO TCKCTa

3.13

Crtexu. AHamu3 NpPaBWIBHOCTH CKOOOYHOTO BbIpaKEeHUs. Bbluncienue
apu(METUIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(GUKCHOM hopme.

Ouepenu. Mcnonb3oBanne ouepeu A BpEMEHHOIO XpaHEHUS! TaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMaIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHpPOBaHHOTrO rpada. KomnuecTBo pa3nnyHbIX
nyTeil MeX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOro rpada. AIropurm

JenkcTphl

3.15

[epeBps. Peammsanus aepeBa ¢ IMOMOLIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(Ounaphble) nepeBbs. IlocTpoeHue nepeBa A 3aJJaHHOTO apUPMETUYECKOTrO
BbIpakeHUs. PekypcuBHbIe airopuTMBbl 00X0/a fepeBa. VMcnonas3oBanue creka u

ouepeau it 00Xo/a AepeBa

3.16

JluHamMu4yeckoe IporpaMMUPOBAHKE KaK METOJ PEIIEHUsS 3a/1ad C COXPAHEHUEM
IIPOMEXKYTOUHBIX PE3yJbTATOB. 3a/1a4H, PEIIAEMbIE C IOMOIIBIO IUHAMUYECKOTO
IPOTPaMMHUPOBAHU: BEIYUCIEHHE PEKYPCUBHBIX (YHKIMH, MOACUET KOJINYECTBA

BAapHUAaHTOB, 3a1a4i OIITUMU3AlIUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TpOrpaMMHUpoBaHUU. OOBEKTH U
ki1accel. CBoicTBa M MeTOIbI 00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBINA aHAIU3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOA.

I/IHKaHCYJIHI_[I/ISI, HaCJICAOBaHUC, HOJ'II/IMOp(I)I/ISM

WNHdpopMannoHHbIE TEXHOIOTHH

4.1

Anamu3 naHHbIX. OCHOBHBIE 3aJlaud aHalIM3a JAHHBIX: I[POrHO3UPOBAHHE,
KIaccu(UKaIys, KIacTepu3alys, aHanu3 OTKIOHeHHH. IlocienoBaTenbHOCTH
pelleHus 3aay aHajau3a JaHHbIX: cCOOp NEpBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KayecTBa JaHHBIX, BEIOOD U (WJIM) IOCTPOEHUE MOJEIH, TPe0Opa30BaHNE JAHHBIX,
BU3yalM3alys JaHHBIX, HHTEpIpeTalus pe3yiabTaToB. [IporpaMMHbie cpeacTsa u
HHTepHeT-cepBUCH! 1151 00paOOTKU U IIPEACTABICHUS AaHHBIX. boubline naHHbIe.

MaimnHoe o0yueHue

4.2

Ananmmz JaHHBIX C TIOMOIIBIO 3SJICKTPOHHBIX Ta6HI/II_[. Brraucnenne CYMMBI,




cpemHero  apu(METHUecKoro, HauOOJbIIEero  (HAMMEHBIIETO)  3HAYCHHS
nuanazoHa. Berumcinenue ko3dduimeHta KOppensuuu JIByX pSIOB JaHHBIX.
[Toctpoenue cronOyaThiX, JUHEHYAThIX M KPYroBbIX aAuarpamm. lloctpoeHue
rpapukoB ¢pyHkuui. [Ton6Gop nuHUM TpeHaa, peleHne 3a1a4y MPOrHO3UPOBaHHUS.

Pemienue 3aa4 ONTUMHU3AIUN C TIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

4.3

Jluckperu3anysi NPU  MATEMaTHYECKOM  MOJICTHUPOBAHUU  HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHONIOTHYECKUX
cucteM. MaremaTH4eckne MOACTH B  OKOHOMHKE. BBIYHCIHTENHHBIE
AKCIIEPUMEHTHI ¢ MojensaMu. OO0paboTka pe3yibTaToB HSKCIEepUMeHTa. MeToj
HAaUMEHBIIUX KBaApaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJIEITHPYEMBIX
00BEKTOB M TPOIECCOB. BoccTaHOBIEHME 3aBUCHMOCTEH TI0 pe3ysibTaTaM

OKCIICpUMCHTA

4.4

BepostHocTHBIE MOJICIIH. Metoanl MomnTe-Kapno. Muranmonnoe

MozesnupoBane. CUCTEMBI MaCCOBOTO 00CITYKUBAHUS

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. Tabnuila — npeacTaBIeHUE CBEICHUM
00 oxgHoTHnHBIX 00BekTax. Iloine, 3amuch. Kimrou tadmuiel. PaboTa ¢ roroBoii
0a30i maHHBIX. 3amomHeHHe 0a3bl JaHHBIX. [IOMCK, COPTHPOBKA M (MIBTpALIUS
JTaHHBIX. 3aMpoChl Ha BEIOOPKY JaHHBIX. 3aMpOChI ¢ MapaMeTpamu. Beruncnsemsbie
OJIs1 B 3a1pocax.

MHuorotabnuunble 0a3bl AaHHBIX. TUMBL cBA3ell Mexay Tabnuuamu. BaemrHuit

KJIIOY. HCHOCTHOCTL 0a3bl JaHHBIX. 3anpocm K MHOTOTAa0JUYHEIM 0azam JaHHBIX

4.6

TekcroBblii mponeccop. CpencrtBa NOHMCKA U aBTO3aMEHbI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKYMEHThI. CHOCKHU, OTJIaBJICHUE.

[TpaBuia HUTUPOBAHUS UCTOYHUKOB M OPOpMIICHHUS OMOIHOTrpadUIecKiX CChITOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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