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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma no unpopmatuke (yriryoaéHHbIH YPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMIl K pe3yJjbTaTam
OCBOGHMSI OCHOBHOM  00Opa3oBaTeIbHOM  MpPOTpaMMbl  CPEIHEro  OOIIero
obpazoBanus, npencraBieHHbpix B @I'OC COO, a Takxe (enepanbHoil padboueit
IPOrpaMMbl BOCITUTAHMS.

ITporpamma o uHpopMaTuke JaET NpeICTaBICHUE O LENsIX, 001l CTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU yUeOHOI 0 peameTa
«Uudopmaruka» Ha yriyOnEHHOM YpOBHE, YCTaHABIMBAET O0O0s3aTEIbHOE
IIPEIMETHOE COJAEPIKAHNE, IIPEyCMATPUBAET €0 CTPYKTYPUPOBAHUE IO Pa3esiaM
U TEMaM Kypca, OIpeNessieT paclpeieseHle ero mo kiaccam (rojaMm M3yudeHus),
JTAéT TpPUMEPHOE pachpelesieHue y4eOHbIX 4YacoB IO TEMATHYECKUM pasjiesam
Kypca U PEKOMEHAYEeMYI (IPHUMEPHYIO) MOCIEAOBATEIBHOCTh UX H3YUYEHUS C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
Hpoliecca, BO3PaCTHBIX 0COOEHHOCTEN 00yUYarOIXCS.

[Iporpamma no nHpopMaTHKEe ONpPEIEISeT KOIUYECTBEHHbIE U KAUYECTBEHHBIE
XapaKTePUCTUKHN y4eOHOT0 MaTepuaia JUisi KaKI0ro Tojia U3y4eHHs], B TOM YHCe
JUI COAEPXATEeNbHOTO HANOJIHEHHUsI Pa3HOro BHJA KOHTPOJIS (MIPOMEKYTOUHOM
aTTecTaluu oOyuJaronuxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCyapCTBEHHOW UTOroBOM aTrectanuu). [Iporpamma no uHpopMaTuke SBISIETCS
OCHOBOM Il COCTaBJI€HUS AaBTOPCKUX YUYEOHBIX MPOrpaMM M y4EeOHHKOB,
NOYPOYHOI0 IUIAHUPOBAHUS Kypca YUUTEIEM.

HNudpopmartuka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKK KAK HAYYHOM AUCHUIUIMHBI, H3ydarollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3allMu UH()POPMAIIMOHHBIX
IIPOLIECCOB B Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JJaCTM  NpPUMEHEHUs  UHQPOPMATUKU, TPEkKIE  BCETO
MH(OPMAIMOHHbIE TEXHOJIOTUH, YIIPABJIEHUE U COLIMANIbHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMATHKH #  HWHOOPMALUOHHOU
JESATENBHOCTH.

Kypc nHpopmatuku st ypoBHS CpelHEro oOLero oopa3oBaHUs SBISETCS
3aBEpPILIAIOIIMM JTAllOM HENPEPhIBHOM MOATOTOBKUA OOy4YaromMXCd B 001acTH
uHGOPMATUKU U WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA, OMHPACTCS
Ha coJiepkaHue Kypca MH()OPMATHKH YPOBHS OCHOBHOIO 00IIero oOpa3oBaHUs H
ONBIT  TIOCTOSIHHOIO  TNPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOTUM, AA€T TEOPETUYECKOE OCMBICICHUE, MHTEPIpPETAU0 U 0000LIeHne
3TOTO OIBITA.



PesynpraTel  yriayOn€HHOrO ypOBHS HM3y4eHHUS Y4yeOHOro TMpeaMeTra
«Mapopmatrukay OpPHUEHTHPOBAHBI HA TMOJYYEHHUE KOMIETEHTHOCTEH  JUIs
nocieaywiieil npopecCUOHaNbHONW JIeATEIbHOCTH KaKk B paMKax JaHHOU
MpeAMETHOM 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOmacTsax. OHU BKJIIOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMH MOHATHSIMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCSl JaHHAsl MpeAMeTHash 00JacTh, Pacro3HaBaHHWE COOTBETCTBYIOUIUX WM
MPU3HAKOB M B3aUMOCBSI3€H, CIOCOOHOCTH IEMOHCTPUPOBATH PA3JIMYHBIE MOIXOIbI
K U3YUYEHUIO SIBICHHI, XapaKTEPHBIX JJI U3y4aeMOil MpeIMeTHOI 00nacTy;

YMEHHE peliaTh THUIOBBIE MPAKTHUYECKUE U TEOPETUYECKUE 3aJaduH,
XapaKTepHble JJIs MCIOJb30BaHUS METOJOB M HHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTu;

HaJIM4Me MPEACTABICHUN O JAAHHOW MPEAMETHOW O00JIaCTU KaK IIEJIOCTHOM
TEOpUU (COBOKYIHOCTU TEOpHUI), OCHOBHBIX CBSI3IX CO CMEXKHBIMH OOJIaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI U3yudeHUs MH(MOpPMATHUKUA 00eCreuynBaeTCs
LieJIeHAPaBJICHHAs. MOJArOTOBKa OOy4YaromMXCAd K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusx  NpoecCHOHAIBLHOrO  00pa3oBaHUS 1O  CHEHUAIBHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C IUQPOBBIMH TEXHOJIOTHSIMU, TaKUM Kak
porpaMMHasl MHXEHepHs,, UHPOpMallMOHHAsE 0€30MacHOCTb, MH(POPMALIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWJIBHBIE CHUCTEMbl U CE€TH, OOJbLIME JaHHBIE H
MalllMHHOE O0O0Yy4Y€HHE, TMPOMBIIUICHHBI MHTEPHET BEUIEH, WNCKYCCTBEHHBIN
WHTEJIEKT, TEXHOJIOTMH OECIpPOBOJHON CBS3M, POOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMBI PACIpPEAECNIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYaIbHOW WU
JIOTTIOJTHEHHOM pealbHOCTEM.

OcHoBHast 1enb u3y4deHus: yuyeOHoro mpeamera «MudbopmaTtuka» Ha
yriyOI€HHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHusi — oOecnedeHue
JanbHeIero pa3BuUTUsl UH(GOPMAIIMOHHBIX KOMIIETEHIIMI OO0y4Yarolierocs, ero
TOTOBHOCTH K ’KM3HHU B YCJIOBHSX Pa3BUBAIOLIETOCs HHPOPMALIMOHHOTO O0IIECTBA U
BO3pACTAIOLIE KOHKYPEHIIMM Ha pbIHKE TpyJa. B CBSI3M ¢ ATUM HU3Yy4YEHHE
nHopmaruku B 10—11 kitaccax 10KHO 00ECIICUUTD:

c(OpMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMatrkd, HUHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBILIUICHHUS;

cOpMHPOBAHHOCTh YMEHUW pa3inuyarh (akTbl M OLEHKH, CPaBHUBATH
OLICHOYHbIC BBIBOJbI, BUJETh HUX CBSI3b C KPUTEPUSIMU OIICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh HHPOPMAIIHIO;



C(OPMUPOBAHHOCTh  NPEACTABICHUH O  BIUSHUUM  HUH(YOPMALIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJloBeKa B OOIIECTBEe, NOHUMAaHUE COLMAIBHOTO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOT0, MPUPOJHOTO,
SPrOHOMHYECKOTO0,  MEIULUUHCKOr0 U (DU3UOJOTHMYECKOr0  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATUE MPABOBBIX U STUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3JaHUE U HUCIIOIb30BaHUE
MH(OPMAILMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UH(OPMALUY;

CO3JJaHUE€ YCIIOBHI JJIsl pa3BUTHSI HABBIKOB YU€OHOM, MPOEKTHOM, HAy4YHO-
MCCJIeIOBATELCKOM M TBOPYECKOM NEATEeTbHOCTH, MOTHUBALMKA OOYYAIOMIMXCA K
CaMOpPa3BUTHIO.

B conepxxannn yuyeOHoro npeamera «MH(popmMaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢poBasi rpaMoOTHOCTBL)» TMOCBSIIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX D3JIEMEHTOB IM(GPOBOTO OKPYKEHHMs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, padoTe B
cetu VIHTepHET W WCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HHPOPMAIIMOHHOM
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ceOs
NOHATUUHBIA anmapar HWH(MOPMATUKH, BOIMPOCHl KOJIMPOBAHUS HH(MOpMaLuHy,
U3MepeHus: MHPOPMAIMOHHOTO O0OBbEMA JAHHBIX, OCHOBBI alredOpbl JIOTUKH U
KOMIIBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AJaroputrMbl M NPOrpaMMHMpPOBAHHE)» HAIpaBlIeH HAa pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pa0OTKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMupOBaHHE HABBIKOB peaM3alliy MPOTrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHS.

Paznen  «MHpopmManMoHHBIE  TEXHOJOTMH»  IIOCBALIEH  BONPOCAM
NPUMEHEHUSI MH(POPMALMOHHBIX TEXHOJOTMH, PpPEaJTu30BaHHBIX B IPHUKIAJIHBIX
IIPOrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE B 33Ja4ax aHaJINA3a
JAHHBIX, MCIOJb30BAHMIO 0a3 JAHHBIX M JJICKTPOHHBIX TAONMIl JUISl PEIICHHUS
MPUKJIAJAHBIX 3a7a4.

B npuBenéHHoM nanee coxaepxkaHuu ydeOHoro npeamera «MHpopmaTuka
KyPCHUBOM BBIJIEJICHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOJISAT B 00sI13aTEIIbHYIO
nporpaMmy OOy4YeHHs, HO MOTYT ObITh MPEMJIOKEHBI JUISI U3YUEHHS! OTIEIbHBIM
MOTUBUPOBAHHBIM U CITIOCOOHBIM O0YYAIOIINUMCSI.

VYriyOn€éHHbI  ypOBEHb M3y4eHHs HWH(OPMATHUKUA PEKOMEHIYeTCs IUIs
TE€XHOJIOTMYECKOr0  MpOoQuiis, OpPUEHTUPOBAHHOIO HAa  HMHXKEHEPHYIO U
MHPOPMALIMOHHYIO CQepbl JEATENbHOCTU. YIUIyONEHHBIH YpPOBEHb H3YUYCHHUS
uH(popMaTUKU 00ECleYnBaeT: MOArOTOBKY OOyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEIUATBHOCTH B 00JacCTH WHOOPMAIIMOHHBIX TEXHOJOTUH U WHKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B IMPOEKTHOM W HCCIENOBATEIbCKON NE€ATETbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMHU HAMPABJICHUSMH OTpaciu HUHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUM, MOJITOTOBKY K YYaCTHIO B OJUMIIMA/IAX U CAA4e
EaunHoro rocyapcTBEHHOTO 3K3aMeHa 1Mo nHopMaTHKe.

[TocnenoBaTeabHOCTh M3YYEHUS! TEM B Mpeenax OJHOTO roja OO0ydeHHUs
MOXET OBITh HM3MEHEHa [0 YCMOTPEHHMIO YUYWTENs NpH TMOATOTOBKE pabodeit
MIPOrpaMMBbl U MMOYPOYHOTO MJIAHUPOBAHMUSL.

OO011ee 9ncIo0 9acoB, PEKOMEHAOBAHHBIX ISl U3y4YeHUsT HHHOPMATUKHU — 272
gaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 gacoB (4 yaca B
HEJIETIO).



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

KoanuecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckn
e padoThbl

JlaTa
HU3yYeHUSs

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

TpeboBanus TeXHUKU 0€30MTACHOCTH U
TUTHUEHBI TIPH paboTe C KOMITBIOTEpaMU |
JIPYTUMH KOMIIOHEHTaMU IIU(PPOBOTO
OKPYKCHHS

[Tpuniuns! paboTHl KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C TOMOIIBIO IIIHH.
KoHTposuiepbl BHEUTHUX YCTPOUCTB

ABTOMaTHYECKOE BBIITOJIHEHUE
MIPOrpaMMBbI IIPOLIECCOPOM

OmnepaTuBHasA, TOCTOSTHHAS 1
JOJITOBpEMEHHas naMsATb. KOHTpoIepsl
BHEIIHHUX yCTPOMUCTB. [Ipsmoit noctyn k
aMATH

COBpeMeHHLIe KOMITBIOTCPHBIC
TECXHOJIOTHNH

[IporpammHoe obecnieueHme
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPONCTB

CucreMHO€ TPOrpaMMHOE OOecTIeueHUE.
OnepaiiuoHHbIE CUCTEMBI




Yrunursl. [{paiiBepbl yCTPOMCTB.

? [TapamiensHOE NPOrpaMMHUPOBAHKE

10 WNHcTannsamus u AeMHC TSNS
MIPOrpaMMHOT0 OOecTieueHus
®daiinoBble cuctemsl. [IpuHIUIIBL

1 pa3MenieHusl 1 UMEHOBaHWUsI (ailyioB B
nonroBpeMeHHON mamsTh. [11a0moHsr myist
oIrHcaHus Tpymi (aitaos
3akoHonarenbcTBO Poccuiickoi

12 ®enepanyn B 001aCTH IPOrPaMMHOTO
o0ecrieyeHns U TaHHbBIX
[IpuHUKMIIBI HOCTPOEHUS U annapaTHbIe

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetp UHTEpHET

15 Pasnenenne IP-cetn Ha noxceru ¢
TIOMOIITBI0 MaCOK ITOJICETEH

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl gestenbHoctu B cetu HTEpHET.

17 Cepsucel HTEpHETa. ["'0OCy 1apcTBEHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronHas 6€301macHOCTh

19 BpenoHocHbie mporpaMmmMHoOe
obecrieueHre U METOIbl OOPHOBI ¢ HUM

20 [IpakTuueckas paboTa no Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"

21 OpraHu3arys JMIHOTO apXUBa




uHpopmanuu. PezepBHoe konupoBaHue.
[TaponbHas 3amuyra apxuBa

22

HIndpoBanne TaHHBIX

23

Anroputm mmdpoBanus RSA.
Creranorpagus

24

[IpakTuyeckas pabora o Teme
"[udpoBanue JaHHbIX"

25

WNndopmanus, 1aHHbIE U 3HAHUSL.
NudopmanroHHbie IpoIeccs B IPUPO/IE,
TEXHHUKE U OOIIECTBE

26

HenpepbIBHBIC U TUCKPETHBIC BETHUNHBI
u curHaibsl. Heo0xoammMocTpb
TMCKpETH3aIMY MHPOPMAIUH,
NpeHa3HAYCHHOM [T XpaHCeHNS,
nepeaadu u 00paboTKH B IU(DPOBBIX
crcTemMax

27

JIBonuHOE KoupoBaHue. PaBHOMEpHBIE
Y HEpaBHOMEPHBIC KOJIBI.
JlexoaupoBaHre COOOIICHHH,
3alMCaHHBIX C TOMOILBIO
HEPaBHOMEPHBIX KOJOB

28

VYcenosue ®ano. [loctpoenune
OJTHO3HAYHO JICKOJUPYEMBIX KOJIOB C
nomo1npko aepesa. ['pad An. A. Mapkosa

29

EnuHu1bI 3MEpeHns KOIMYecTBa
uHpopManuu. AnpaBUTHBIA TOIXO/ K
OLIEHKE KOJIM4eCTBa MH(pOpMaLuu

30

CHucTeMBI CUMCIIEHUS




[TepeBoa uncen U3 OHON CUCTEMBI

31 CUHCJICHHS B IPYTYIO
JIBon4Hasi, BOCbMEpUYHAs

32 IIecTHauaTepuYHasi CHCTEMBI
CUHWCIICHUS, CBS3b MEXKTy HUMH
JIBon4Hasi, BOCbMEpUYHAs U

33 LIeCTHaaTepUYHAasi CHCTEMBI
CUHMCIICHUS, CBS3b MEXK]Ty HUMH
JIBon4Hasi, BOCbMEpUYHAas U

34 LIECTHAALATEPUYHAS CUCTEMBI
CUHUCIIEHUS, CBSA3b MEX]Ty HUMH

15 Apudmerrueckue ornepaium B
MO3UIIMOHHBIX CHCTEMaX CUUCIIEHUS

16 TpounuHas ypaBHOBEIIEHHAs CHCTEMA
CUHCTICHUS

37 JIBOMYIHO-JIECSITUIHAS CHCTEMA
CUUCIICHUS

38 KoaupoBanue TekcToB

39 PacTtpoBoe konupoBaHue H300paKeHUH
[IpakTuueckas paboTa o Teme

40 " Tuckpernzanus rpadguaeckoi
uHpopmanun"
[IBeToBbIE MOAETN. BekTopHOE

41 kogupoBanue. opmatsl (aitinos.
Tpéxmepnas rpaduka. OpakranbHas
rpaduka

49 Koauposanue 3Byka. Ouenka

1H(}OPMalMOHHOTO 00BEMA 3BYKOBBIX




JAHHBIX TIPHU 33JJaHHBIX YaCTOTE
JTUCKPETU3AINHN U Pa3psSTHOCTH
KOJIUPOBAHUS

43

[IpakTuueckas pabota no Teme
"JluckpeTusanus 3ByKOBOH
uHpopmanun"

44

OcHOBBI aJIr€OpBI JTOTUKU

45

Jlornueckue onepanuu. TaOmuibt
HCTUHHOCTH

46

Jlornyeckue BeIpakeHUs. Jlormaeckue
TOXACCTBA. J{0Ka3aTeIbCTBO JIOTHYSCKUX
TOXKJIECTB C IIOMOIIBIO TAOJIHIL
HCTUHHOCTHU

47

[IpakTuueckas paboTa o Teme
«ITocTpoenue u ananu3 TadIUIl
HUCTUHHOCTHU B TaOJMYHOM MPOIIECCOPE»

48

Jlornyeckue oneparyu 1 ornepanuy Haj
MHOKECTBAMU

49

Jlorngeckue OIrcpanuvu 1 orecpannn Halqg
MHOKECTBaMH

50

3aKoHBI areOpbl JIOTHKY.
DOKBHMBaJICHTHBIE IPe0Opa30BaHuUs
JIOTUYECKUX BBIPAXKCHUIN

51

Jlornyeckue ypaBHEHUsS U CUCTEMBI
ypaBHEHUH

52

Jlornyeckue QyHKIIMU. 3aBUCUMOCTD
KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
GYHKIUH OT KOJIMYECTBA apIyMEHTOB.




[TonHBIE CHCTEMBI JIOTHYECKUX (PYHKITUN

53

Kanonnveckue (hOpMBbI TOTHYECKIX
BbIpakeHUIl. CoBepIIEHHbIE
TN3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJsbHbIE (POPMBI, AITOPUTMBI UX
MIOCTPOEHHUS IO TabJINIIEe UCTUHHOCTH

54

Jlorndeckue 3JIEMEHTHI B COCTaBe
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropa3spsiaHblil
CyMMaTop

56

HOCTpO@HI/IC CXEM Ha JIOTHYCCKHUX
9JIEMEHTAaX. 3aIMCh JIOTHYSCKOTO
BBIPAKCHUS 10 JIOTUYECKON CXeMe

57

MI/IKPOCXCMH " TCXHOJIOI'UA UX
IIpOU3BOJACTBA

58

HpeI[CTaBJ'IeHI/IC TCJIbIX YHUCCII B ITaMATHU
KOMIIBIOTEPA. OFpaHquHHOCTB
JMarna3oHa YUCeN MPU OTPaHUYCHUHN
KouuecTBa pa3psanos. [lepenonnenue
pa3psAHON CETKU

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OUT. [[BOMYHBII
JIOTIOJTHUTEIBHBIN KOJT OTPULATEIbHBIX
qHUCell

60

[ToOuTOBBIC TOTHYECKHE OTICPAITUH.
Jlornyeckwii, apupMeTUIECKHA U
LUUKINYECKUI CIBUTH

61

[IIudpoBanue ¢ MOMOIIBIO TOOUTOBOM




onepauuu «uckiovaromniee NJIN»

HpeI[CTaBJIeHI/IC M XPpaHCHHUC B IaMATH

62 KOMIIBIOTEpA BEILIECTBEHHBIX UUCE !
Brinosinenue onepanuii ¢
63 BCIICCTBCHHLIMH YHCJIaMHM, HAKOILJICHHC 1
OIIMOOK NP BBIYUCIICHUSIX
[IpakTudeckas paboTa Mo Teme
64 «M3ydyenne nopa3psIHOrO MaTUHHOTO |
MIPEJICTABICHHUS LIEIBIX U BEIIECTBEHHBIX
qucem
65 AHaJIN3 aJropuTMOB 1
Dransl pelieHus 3a7a4 Ha KOMIbIOTEpE.
66 HNHcTpyMeHTanbHbBIE CpECTBA: 1
TPAHCIATOP, OTIATUHUK, TPOPUINPOBIINK
Cpena nporpamMmmupoBanus. Komnusuus
67 Y MHTEPIIPETALNS TPOTPAMM. 1
BupTyansHble MalIvHEL.
HNuTterpupoBannas cpena pa3paboTku
68 MeTopl OTIIAKU IPOTpaMM 1
69 Tumbel nepeMeHHBIX B S3bIKE 1
MIPOrPaMMUPOBAHHUS
70 O06paboTKa LEebIX YUCET 1
71 O6paboTKa BEIIeCTBEHHBIX YHCEI 1
72 CrnyualiHble U IICEBIOCITyYaliHbIE YnCa 1
73 Bersnenus. CnoxHble yCI0BUs 1
74 Hukinsl ¢ ycioBueM 1
75 LIMKJIBI 110 TIEPEMEHHO}A. 1




B3anMo3amMeHs1eMOCTh pa3IMYHbBIX BUIOB
LIUKJIOB

O06paboTKka HaTypaJTbHBIX YHCE C

76 HCIIOJIb30BaHUEM IUKJIOB
HaxoxneHne Bcex MpoCThIX YKCEN B

77 3alaHHOM Juana3oHe [Ipakrtuueckas 0.5
pabota mo Teme «Perienne 3amaq
METOJIOM TIepedopar»

78 WHBapuaHT nuKiIa

79 JIOKyMEeHTHpOBaHUE MPOTPAMM

20 OO6paboTka JaHHBIX, XPAHALIUXCS B
(aiinax

81 Pa30Ouenue 3agaun Ha noA3agauu
Hcnonws3oBanue craHIapTHOU

%) OUOJIMOTEKH SA3bIKA IPOTPAMMHUPOBAHUS.
[Tonxiouenue OMONMMOTEK OAITIPOrpPaMM
CTOPOHHUX IPOU3BOUTEIEH

23 [Tonnporpammsl (Ipoueaypsl 1
GbyHKITIH)

%4 ITonnporpammsl (Ipoueayps! 1
byHKIHN)

85 [IpakTuueckas pabota o Teme |
"PazpaboTka moamporpamm"
Pexypcusi. PexkypcuBHble 00BEKThI

26 (bpaxramnsl). PekypcuBHbIe TpOLIETypHI

¢bynxuun. Mcenonb3oBaHue cTeka ais
oprann3alvii pCKyYpPCHBHEBIX BHI3OBOB




87

[IpakTrueckas paboTa o Teme
"PexypcuBHbIe moanporpaMmmal"

88

MoaynpHBIN NPUHIMI IOCTPOCHUS
Iporpamm

&9

YucneHable METOIbI

90

[IpakTuyeckas pabora o Teme
«YucneHHoe pellieHue ypaBHEHUID)

91

Hcnonw3oBanne JUCKPECTHU3alIH B
BBIYMCIIMTCIIBHBIX 3aJa4ax

92

[IpakTuueckas paboTa o Teme
«[TpubnmxEHHOE BRIYUCIICHUE IJTUH
KPHBBIX U IUIOMIAICH HuUryp»

93

[IpakTuueckas pabora no teme «Ilouck
MakcuMyMa (MUHUMYyMa) (pyHKIHUN»

94

OO06paboTka CHMBOJIBHBIX JTaHHBIX.
Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IMOJCYET KOJIUYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE

95

AJTOpUTMBI 00paOOTKH CUMBOIBHBIX
CTpPOK: pa30HeHne CTPOKHU Ha CIIOBA 110
MPOOEITBHBIM CHMBOJIAM

96

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPHU JaHHOU
CTPOKH; 3aM€HAa HalICHHOHN NMOJCTPOKHU
Ha JIPYTYI0 CTPOKY

97

[IpakTuueckas pabota no Teme
"O06paboTKa CTPOK ¢ UCITOJIH30BaHUEM
(GyHKIMI cTaHIapTHON OMOIMOTEKH




A3bIKa MPOrpaMMUpPOBaHUS"

98

I'enepanus cioB B 3a1aHHOM alihaBUTE

99

MaccuBbl 4 ITOCHEI0BATEIILHOCTH YUCE.
[TpakTudeckas paboTa Mo Teme
"3amnonuenue maccusa"

0.5

100

O06001IEHHBIE XapaKTePUCTUKH MacCHBa

101

JIMHEHHEIN IOUCK 3aJaHHOT0 3HAUYEHUS B
Maccuse. [IpakTudeckas pabora o Teme
"JIMHENHBIN ITIONCK 3aJaHHOr0 3HAUCHUI
B MaccuBe"

0.5

102

[IpakTuueckas pabora no teme "Ilonck
MHUHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YMCIIOBOM MaccuBe"

103

CopTrpoBKa OJHOMEPHOTO MaCcCHBA.
[IpocTeie METOIbI COPTUPOBKH.
[IpakTuueckas paboTa o Teme
"[IpocTbie METOABI COPTUPOBKH MaccuBa'

0.5

104

CoptupoBka ciusiHueM. beictpas
COpPTHPOBKA MaccuBa (aJIrOPUTM
QuickSort). [Ipaktudeckas padora 1mo
teMe "bricTpast copTupoBka MaccuBa"

0.5

105

JIBOMYHBIN [TOUCK B OTCOPTUPOBAHHOM
Mmaccuse. [Ipaktudeckas pabora 1o reme
"JIBOMYHBII TOUCK"

0.5

106

JIByMepHBIE MacCCUBBI (MaTpPHULIbI)

107

AnTopuTMBI 00pabOTKH MaTPHIL

108

Pemenue 3agay aHainn3a JaHHBIX




109

CpencTBa TEKCTOBOTO MPOIIECCOpa

110

KommnsrorepHas BEpCTKa TEKCTa

111

[Ipaktudeckas padora o Teme "BépcTka
JOKYMEHTOB C MaTeMaTH4YE€CKUMHU
bopmynamu"

112

WHCTpYyMEHTHI perieH3MpOBaHUs

113

[IpakTuueckas paboTa o Teme
"MHoOrocTpaHU4YHbIC JOKYMEHTHI"

114

O6umaunbie cepuchl. KomnexktuBHast
pabota ¢ mokymeHTamu. [IpakTiueckas
pabota no Teme "KonnexktuBHas padoTta ¢
JIOKyMEeHTaMu"

0.5

115

AHanu3 njaHHbIX. boJbiine JaHHble

116

MarmmHHOe 00y4YeHue

117

Ananuz JaHHBIX C IOMOIIIBIO
QJICKTPOHHBIX Ta6J'II/II_I

118

[IpakTrueckas padora o Teme "AHanus
JAHHBIX C TOMOIUIBIO JIEKTPOHHBIX
Tabauir"

119

[Toctpoenue rpadukoB QyHKIHHA.
[IpakTuueckas paboTa o Teme
"HarnsinHoe npencraBieHue pe3ysibTaTOB
CTATUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE TUarpaMM CPEJICTBAMU peJaKkTopa
AJIEKTPOHHBIX TabIUIT"

0.5

120

Jluauu tpenna. [lpaktuueckas padora o
teme "[lopOop nmuHuu TpeHaa,
MIPOrHO3UpOBaHuEe"

0.5




[Ton6op mapamerpa. [IpakTuyeckas

121 pabora o Teme "UncieHHOe pelieHne | 0.5
ypaBHEHUH ¢ TOMOIIIBIO ToAO0pa
napameTpa"
OnTuMH3aus Kak MOUCK HAUITYUIIero
pelIeHNs B 3aJaHHBIX YCIOBUSX.

122 [IpakTuueckas pabota o Teme 1 0.5
"Pewienne 3a1a4 ONTUMU3ALMH C
TTOMOIIIBIO AJIEKTPOHHBIX TaOIHIT"

123 PesepBHoe Bpems 1

124 PesepBHOE Bpems 1

125 PeszepBHOe Bpems 1

126 Pe3epBHOE Bpems 1

127 PesepBHOeE Bpems 1

128 PesepBHOe Bpems 1

129 PesepBHOE Bpems 1

130 Pe3epBHOE Bpems 1

131 PesepBHOeE Bpems 1

132 PesepBHOeE Bpems 1

133 PeszepBHoe Bpems 1

134 Pe3epBHOE Bpems 1

135 PeszepBHOE Bpemst 1

136 PeszepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB ITO 136 )15

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KonTpoJbHbie
padoThI

IIpakTHyeckn
e padoThI

Jara
H3yYeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchI

KonnvectBo unpopmarmu

AJ'Il"OpI/ITMbI CXXaTusa JaHHBIX

Anroputm Xaddmana

[IpakTuueckas padora no teme "Cixarue
JAaHHBIX C TIOMOIIBIO aJIrTOPpUTMa
Xapdmana"

Anroputm LZW

AJNTOPUTMBI CKATHUS NaHHBIX C IIOTEPSIMH.
[IpakTuyeckas padora no teme "Coxatue
JaHHbIX ¢ otepsamu (anroputMsl JPEG,
MP3)"

0.5

CKOpOCTB nepciaauu faHHbIX

IToMexoycTONYMBBIE KOJIbI

[IpakTuueckas pabora 1o Teme
"I[TomexoycToitunBbie KOIBI"

10

Cuctembl. KOMIOHEHTBI CUCTEMBI M UX
B3aumoJeiicteue. CucreMHbiit 3 dekr.
VYnpasienue Kak HTHPOPMaLMOHHBIN
nporuecc. OOpaTHas CBs3b

11

Mogenu u MOACIINPOBAHUC

12

I'padsr




13 Pemenue 3aau ¢ momornisio rpadoB

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[TpakTuueckas pabota mo Teme "Ilonck

16 BBIMTPBIITHON CTPATErvy B UTPE C TOJTHOU
uHpopmanuei"

17 CpencTtBa HCKYCCTBEHHOTO MHTEIIJIEKTA

13 [TpakTrueckas pabota no teme "Cpexacraa
HCKYCCTBEHHOI'O UHTeJIeKTa"
dopmanu3anus MOHATHS ATOPUTMA.

19 MamuHa TerOpHHTra Kak YHUBEpCAIbHAS
Mozelb Beruucienuil. Te3uc Yépua—
Trropunra
[IpakTuyeckas pabora o Teme

20 "CocTaBiieHHE IPOCTON MTPOrPaMMBbI JUIs
MamuHb! Teropunra"

21 Mamuna I[locta

22 Hopwmainbnsie anropudmbel MapkoBa
ANTOPUTMUYECKH HEpa3peIIMble

” 3a1a4d. 3a/1a4a OCTaHOBA.
HeBo3M0XHOCTh aBTOMAaTHYECKON
OTJIA/IKH MPOTpamMm

24 C110>XHOCTh BBIYUCIICHUHN
[Tonck npocThIX YKCEN B 3aJaHHOM

25 JMara3oHe ¢ IOMOIIbIO aIrOPUTMa
«pemreto Iparochenar

26 [MpakTryeckas padora 1o teme "Tlounck




MIPOCTHIX YKCEJI B 38JJAHHOM J1Hana3oHe"

27

MHoropa3psaHble [elble Yicia, 3a1a41
JUTMHHON apu(METHKH

28

[IpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIECHUH C
MHOTOpa3psAAHbIMU YUCIaMu"

29

CrnoBapu (accoruaTUBHBIE MAaCCHBBI,
0TOOpaxeHwus ). X3MI-TabIHuIIbL.
[TocTpoenue angaBUTHO-4YACTOTHOTO
cJIoBaps A7 33JJaHHOTO TEKCTa

30

[IpakTrueckas paboTa 1o Teme
"ITocTpoenue andaBUTHO-4YaCTOTHOTO
cioBaps IS 3aJJaHHOTO TekcTa'"

31

AHanmu3 TekcTa Ha €CTECTBEHHOM S3BIKE.
Brigenenune mocneoBaTeIbHOCTEH 110
mabony. PerynspHbie BeIpakeHUS.
YacToTHBIN aHATU3

32

[TpakTrueckas pabota no Teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Creku. AHanu3 NpaBUIBLHOCTU
CKOOOYHOT'O BBIPAXKEHUS

34

Brrancnenue apugmeTnyeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B
noctdukcHou hopme

35

[IpakTuyeckas pabora o Teme
"Bpruncnenue apupMeTuieckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B
noctduxcHo popme"




36

Ouepenu. Mcnonb3oBanue ouepean s
BPEMEHHOTO XpaHECHHSI TaHHBIX

37

[IpakTuueckas pabora o Teme
"Ucnons3oBanue ouepenu"”

38

Hepesps. Peanuzanus nepesa ¢ IOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BOn4yHBIE
(bunapusbie) nepebs. [locTpoeHue nepeBa
JUISL 33JJAHHOTO apr(PMETHIECKOTO
BBIPpAXXCHUA

39

[IpakTuueckas pabora 1o Teme
"Ucnonbp3oBaHue 1epeBbEB IS
BBIUUCIICHUS apU(PMETHICSCKIX
BbIpaXCHUI"

40

PekypcuBHbBIe anroputMbl 00X0/1a JAepeBa.
Hcnosp3oBaHue cTeka U OUepeu Jlst
o0xoja nepena

41

PekypcuBHBIE aITOPUTMBI 00X0/1a IepeBa.
Hcnonb30BaHue CTeKa U OYEPEaM IS
o0xofa nepeBa

42

Anroputmsel Ha rpadax. [Toctpoenue
MUHUMAaJIBHOTO OCTOBHOTO JIepeBa
B3BEILIEHHOT'O CBSI3HOTO
HEOPUEHTHPOBAHHOTO Tpada

43

O6xox rpada B rimyouny. O6xox rpada B
HIAPUHY

44

KonnyecTBo pasiuuHbIX IIyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
AIMKIIMYECKOTo rpada




45

Auroput™m JIeHKCTpBI.

46

[IpakTuueckas pabora 1o Teme
"BbruncieHue JUIMHBI KpaTyailliero myTH
MEXJly BeplIMHaMu rpada (anroputm
HeiikcTpeor)”

47

AnropurMm @noiina—Y opania

48

3aaqu, peraeMple ¢ IOMOIIbIO
JTMHAMUYECKOTO MPOrpaMMHPOBAHUS:
BBIYUCIICHHE PEKYPCUBHBIX (PYHKLUH

49

[TpakTnyeckas pabora no Teme
"Bprunciienne peKypcuBHbIX (YHKIUHI C
HOMOIIBIO TUHAMHUYECKOTO
IpOrpaMMUpoOBaHus”

50

3amauu, pemaeMpie ¢ TOMOIIBIO
JTUHAMHAYECKOTO IMPOTPAMMHUPOBAHUS:
MOICYET KOJMYECTBA BAPHAHTOB

51

[Ipaktrueckas padota o teme "Ilomcuér
KOJIMYECTBA BaAPUAaHTOB C IIOMOLIBIO
JTMHAMUYECKOT0 TPOrpaMMHUpPOBaHUs"

52

3amauu, peniaeMble ¢ TOMOIIBIO
AUHAMHWYCCKOI'0 IMIporpaMMUpOBaHHs:
3aa4y OITUMHU3alnu

53

[TonsTHe 0 mapagurmax
nporpamMMmupoBanusi. O630p SI3BIKOB
IIPOrpaMMUPOBaHUSA

54

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
pOrpaMMUPOBAHUH

55

OO0BeKTHI U Kiacchl. CBOMCTBA U METOIEI




00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIINU3
[IpakTuyeckas pabora o Teme

57 "Ncnonbp30BaHne TOTOBBIX KIACCOB B 1
nporpamme"

58 Pa3paboTtka nmporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOX0/1a
[IpakTrueckas padota "Pa3paboTka

59 MPOCTOM MPOTrpaMMBbl C UCTIOJIb30BAHUEM 1
KJ1accoB"
Wnkancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka kiacca, 0.5
HCIIOJB3YOMIEr0 HHKAMCYJISIUI0"

61 Hacnenosanwue. [lommmopduzm

6 [IpakTuyeckas pabora o Teme 1
"Pa3paboTka nepapxuu Kjiaccon"
Cpenbl OBICTPOI pa3pabOTKU MPOTpaMM.

63 [IpoexTupoBanue uHTepdeiica
HOJIH30BATEI

64 [IpoekTupoBanue uHTEpPEiica
MOJIb30BATES

65 Hcrionp30BaHue TOTOBBIX YIPABISIEMBIX
3JIEMEHTOB JJIsl IOCTpOeHust uHTepdeiica
[IpakTuueckas pabora 1o Teme

66 "Pa3paboTka mporpaMMsl ¢ rpaduyecKum 1
uHTepdericom”

67 H3ydeHne BTOPOro si3bIKa




IPOrpaMMHUPOBAHUS

68

H3yueHnne BTOpPOro si3bika
IPOrpaMMHUPOBaHUS

69

OTansl KOMIIBIOTCPHO-MATEMATHYCCKOT'O
MOACIINPOBAHUA

70

I[I/ICerTI/ISaI_II/IH IIpU MaTCMAaTUICCKOM
MOZACIINPOBAHUHN HECTIPCPBIBHBIX
IMponecCoB. MO,Z[CJIHpOBaHI/IC JABHKCHUSA

71

[TpakTrueckas paboTa 1mo Teme
"MoaenupoBaHHu€e IBUKEHUS"

72

MonenupoBaHue OHOTOTUYECKUX CUCTEM.
[IpakTuueckas paboTa 1mo Teme
"MopenupoBaHrue OHOJIOTHUECKUX
cucrem"

0.5

73

MaremMaTHdecKue MOJACIHN B DKOHOMUKE.
BrraucnurensHbie OKCIICPUMCHTEI C
MOACTISIMHA

74

BepostHocTHBIE MOAenu. [IpakTueckas
pabora no Teme "MmMuTanimoHHoe
MOJIEJIMPOBAHHUE C TOMOIIBI0 METO1a
MomnTe-Kapno"

0.5

75

KomMmnberotepHOe MoIeIMpOBaHUE CUCTEM
YIIPABJICHUS

76

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

77

Tabmuunble (pensIuoHHbIC) Oa3bl TaHHBIX

78

[Touck, copTUpoBKa U PUIBTpALIUS
JaHHBIX. 3aMpOChl Ha BBIOOPKY JaHHBIX.
3anpocsl ¢ napamerpamu. Beruucisemble




I10JIA B 3a11pocax

[IpakTuueckas padbora no teme "Pabora ¢

79 . .
roToBoM 0a30i JaHHBIX"
MaHuororabianuasie 0a3bl JaHHBIX. THIIBI

80 cBsA3el Mexay Tabauamu. Bemnuit
KIIt04. LlenocTHOCTE 0a3bl JaHHBIX
[IpakTuueckas pabora Mo Teme

81 "Pa3zpaboTka MHOrOTabIMYHON 6a3bl
TaHHBIX"

%) 3anpochl K MHOTOTa0IMYHBIM 6a3aM
JTAHHBIX

23 [IpakTrueckas padoTa mo Teme "3anpocsl
K MHOTOTa0JIMuyHON 0a3e JaHHbBIX"

84 S3bIk ynipaBienus qaHasiMu SQL
[IpakTudeckas pabora 1o Teme

85 "VrpaBieHue JaHHBIMH C TIOMOIIBIO
si3pika SQL"

26 Hepensaunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 NHTepHeT-pHII0KEHUS
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 yacTax cata. TeXHOIOrust «KJIMEeHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcHogsl si3p1ka HTML

90 [IpakTuueckas pabora o Teme

"Co31aHue TeKCTOBON BeO-CTpaHHIIbI"

91

OcHoBrI a36ika HTML




92

OcHoBrlI a361ka HTML

[IpakTuueckas pabora 1o Teme
"Co3nanue BeO-CTpaHUIIbI, BKIIOYAIOIICH

93 . 1
MYJIbTUMEANMHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"
OCHOBBI KaCKaJIHBIX TaOJUI] CTHIICH
94
(CSS)
[IpakTuueckas pabora Mo Teme
95 "OdopmiieHrE CTPAHHIIBI C TTOMOIILIO 1
KacKaJHbIX Ta0IuI cTuiaeii"
96 Cuenapuu Ha s3bIKe JavaScript
97 Cuenapuu Ha s3bIke JavaScript
98 ®opMbI Ha BEO-CTpaHUIIE
[IpakTudeckas pabora 1o Teme
99 | " 1
O6paboTka qaHHBIX HopM
100 Pa3memienue Be6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka ¢aiiioB Ha calT
Kanpuposanue. Ucnpasnenue
101 nepcnelfTHBbL I'ucrorpamma. Koppekrus
YPOBHEH, KOpPEKIIUS IIBETA.
OO0eciBeunBaHKE IBETHBIX U300PKCHHM
BBox n3o0pakeHuil ¢ HCTIOIB30BaHUEM
102 pa3IUYHBIX TU(PPOBBIX YCTPOUCTB. 0.5
[IpakTrueckas paboTa 1mo Teme
"O6paboTka mudpoBeIX GoTorpaduit”
Perymb. Pabora ¢ obnactsimu. @uibTpsl.
103 [IpakTuueckas pabora no teme "Peryiib 0.5

¢ poBbIxX hoTorpaduii”




MHorocoifHbIe H300paKEHHS.

104 TexkcroBsle cion. Macka cios. Kanamsl.
CoxpaHeHHe BBIJICTICHHON 001acTH

105 [TpakTHueckas paboTa 1o Teme |
"MHorocnoiiabie n3o0paxkeHus"
[ToaroroBka wurOCTpaIyii st BEO-

106 caiitoB. [IpakTuueckas pabota 1o teme 0.5
" AHUMUpPOBaHHbIE N300pakeHUS"

107 Bekrophas rpaduka. Bexropuzarnmus
pacTpoBBIX H300pakeHUN

108 [TpakTrueckas paboTa 1mo Teme 1
"BexTopHas rpaduka"

109 [TpuHLIUIIBI TOCTPOCHUS U
peIaKTUPOBaHUs TPEXMEPHBIX MOJIENeH
[TpakTHueckas paboTa 1o Teme

110 "CoziaHue NpoCThIX TPEXMEPHBIX 1
Mozenen"”

111 Cerounsie Moaenu. Marepuanibl

112 [IpakTuyeckas paborta o Teme |
"CeTtouHble MOJeHN"

113 MoenrpoBaHie HCTOUHHUKOB
ocgeteHusi. Kamepot

114 [IpakTuueckas paboTa 1mo Teme |
"Pengepunr"

115 AnutuBHbIE TexHOIO0THU (3D-
IPUHTEPHI)

116 [TonsiTHE O BUPTYaIBHON PEAIIBHOCTH U




JIONIOJTHEHHOM PeaibHOCTH
117 PesepBHoe Bpemst 1
118 PesepBHoe Bpems 1
119 PesepBHOE BpeMs 1
120 Pe3epBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE BpeMs 1
124 Pe3epBHOE Bpems 1
125 PesepBHoe Bpemst 1
126 PesepBHoe Bpems 1
127 PesepBHOE BpeMs 1
128 Pe3epBHOE Bpems 1
129 PesepBHoe Bpemst 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE BpeMs 1
132 Pe3epBHOE Bpems 1
133 PeszepBHoe Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE BpeMs 1
136 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 136 0 36.5
I[MPOT'PAMME







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

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUSI K NMPEIMETHBIM Pe3yIbTaTaM OCBOECHHS
OCHOBHOIi 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 0011ero
o0pa3zoBanus

1.

3namo (nonumams)

1.1

[ToHrMaHNe OCHOBHBIX MPUHIUIIOB YCTPOMCTBA U (DYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHLIUI
Pa3BUTHs KOMITBIOTEPHBIX TEXHOJIOTUH; BIaJeHHE HABBIKAMU PabOTHI C
ONEPALMOHHBIMA CHUCTEMaMH W OCHOBHBIMH BHMJaMM IPOIPaMMHOTIO
oOecrieueHus JUisl pelieHus ydeOHBIX 3a7ad 10  BBIOPAHHOM

cricnuaim3aluu

1.2

Hannuue npeacraBieHuit o 0a30BbIX NPUHIUIAX OpPraHU3AlMU U

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CEeTeH

1.3

IToHnmanne OCHOBHBIX MNPUHIHUIIOB JUCKPETU3ALUN PA3JIMYHBIX BUJ0B

uHpOopMauu

1.4

[Tonnmanue 6a30BBIX ANTOPUTMOB OOPAaOOTKM UYMCIOBOW M TEKCTOBOU
uHpopManuy (3amuch YUCEN B MO3MLIUOHHON CHCTEME CUHCIICHHS,
JETUMOCTB LIEJIBIX YHCEIT; HAXOXKACHUE BCEX MPOCTHIX YHCEN B 33JaHHOM
nuanasoHe; 00pa0OTKa MHOTOpa3psSOHBIX [ENbIX YHCeN;, aHaIH3

CUMBOJIbHBIX CTPOK U JIPYTUX), AITOPUTMOB ITIOMCKA U COPTUPOBKHU

1.5

3HaHue (QYHKUMOHAIbHBIE BO3MOXKHOCTH MHCTPYMEHTAJBHBIX CPEICTB

cpenbl pa3paboTKu

1.6

Bnanenve oCHOBHBIMM CBENEHUSAMH O 0a3ax IaHHBIX, UX CTPYKTYpE,

CpeacTBax CO3JaHUus U pa60TBI C HUMH

1.7

[Tonumanue BO3MOXHOCTEU u OTpaHUYCHUI TEXHOJIOTHI
HCKYCCTBCHHOI'O HMHTCJUJICKTA B  Pa3JIMYHBIX 06HaCTHX; HaJIn4yue
NpEeCTaBICHU 00 MCIOJIb30BAHUU MH(POPMAIIMOHHBIX TEXHOJOTUH B

pa3IUyYHbIX podeccuoHaNbHBIX chepax

1.8

BianeHrne TeopeTHMYECKUM almapaToM, IMO3BOJIAIOIIMM OCYILIECTBIATh
IIPEICTABICHUE 3aJaHHOTO HATYPaJIbHOI'O YHCIIA B PA3JIUYHBIX CUCTEMAX
CUMCIICHUS; BBINOJIHATH MPEoOpPa30OBaHUSl JIOTUYECKUX BBIPAKCHUH,
UCTIOJIb3Ys 3aKOHBI aJIreOphl JIOTMKH; ONpPEeNeaTh KpaTyallliui myTh BO

B3BEIIEHHOM TIpade M KOJMYECTBO IMyTeH MEXIy BepLIMHAMU




OPUEHTUPOBAHHOTO AlMKINYECKOro rpada

Ymuems

2.1

YMeHue Hucnoab30BaTh KOMIIBIOTEPHO-MAaTEMATHUECKUE MOJENN JUIs
aHau3a 0OBEKTOB U MPOLECCOB: (HOPMYIUPOBATH LEJIb MOACTUPOBAHHUS,
BBITNOJIHATH aHAIM3 PE3YJIbTATOB, MOJYYEHHBIX B X0J1€ MOJCIUPOBAHMUS;
OLICHUBATh AaJIeKBATHOCTh MOJICIM MOJACIHUPYEMOMY OOBEKTY WU
Ipoleccy; MPEeACTABIATh PEe3yJbTaThl MOJCIUPOBAHMS B HArJIsSIHOM

BUJE

2.2

YMmeHue Kkiaccu(UIMpOBaTh OCHOBHBIC 33JaYdl aHAIM3a JaHHBIX
(mporuo3upoBaHue, KJ1accupuKanus, KJIaCTEepU3aLNs, aHaIu3
OTKJIOHEHM); TOHUMATh IIOCJIEN0BATEILHOCT PELICHU 3aa4 aHaJIu3a
JAHHBIX: COOP MEPBUYHBIX TAHHBIX, OUMCTKA U OLIEHKA KayecTBa JaHHBIX,
BEIOOp W (WIM) TOCTPOEHWE MOJENH, TNpeodpa3oBaHUE NaHHBIX,

BU3yaIU3alusl JAaHHBIX, MHTCPIPCTALUS PE3YJILTATOB
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YMenne  ompenensith  MHGOPMAIMOHHBIA  O0BEM  TEKCTOBBIX,
rpaduyecKuXx ¥ 3BYKOBBIX JIaHHBIX TIPH 3aJaHHBIX MapaMeTpax
JTUCKpEeTU3allMi. YMEHHE OIpeNessTh CPEIHIOI CKOPOCTh Iepeaaydu
JAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHU TMepeaaud MpU HU3MEHEHUU

I/IH(i)OpMaI_II/IOHHOFO 00BéMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3KU
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YMeHHne CTpOUTh KO/, OOECIeYMBAIOIINK HAWMEHBIIYI0 BO3MOKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHue HCmonb30BaTh MPU PEUICHUH 3a/ad CBOMCTBA IMO3WUIMOHHOMN
3alUCH YUCEJ, AJITOPUTMBI TIOCTPOCHUSI 3aIMCH YHCJIa B MO3UIIMOHHON
CHUCTEME CUHUCIICHUS C 33JJaHHBIM OCHOBaHUEM U MOCTPOEHUS 4YUCia 10
CTpOKE, COJepiKalleil 3amuch ATOr0 YHUCIa B MO3UIHMOHHOW cHCTEME
CUMCIICHMSI C  3aJlaHHbIM  OCHOBAaHHMEM; yMEHHUE  BBINOJHITH

apI/I(bMeTI/ILIeCKI/Ie OI€palvy B MO3UITUOHHBIX CUCTEMaxX CHHUCIICHHUA

2.6

YMeHue CTpouTh JIOTMYECKOe BBIPAKEHHE B JU3BIOHKTUBHOM U
KOHBIOHKTUBHOW HOpMaJIbHBIX (oOpMax IO 3aJaHHOM Tabmuie
WCTUHHOCTH; HCCIIE0BaTh 00JaCTh HMCTHMHHOCTH  BBICKA3bIBAHUA,

COACPKAIICTO NCPEMCHHBIC,; PCIIAaTh HCCIIOXKHDBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHue pemarbs aJropuTMHYECKHE 3aJadd, CBS3aHHBIE C AHAIU30M
rpadoB (3a4a4M MOCTPOSHHUS ONTUMAILHOTO IYTH MEXIy BEpIIMHAMU
rpada, onpeeneHus KOJIMYeCTBa Pa3InYHbIX MTyTel MEeXIy BepIIMHAMU

OPUEHTUPOBAHHOTO AIMKINYECKOTO Tpada)

2.8

YMeHHe Hcnoab30BaTh ACPEBbS IIPHU aHAJIN3C U TIOCTPOCHHUU KOJIOB U IJIA

npeacTaBieHus apubMETHUYECKHX BBIPAXEHHM, MPH pEHIeHUH 3ajad




IIOMCKA U COPTUPOBKH; YMEHHE CTPOUTH ACPEBO UIPHI IO 3aJAHHOMY
QITOPUTMY; pa3pabaThIBaTh U 0OOCHOBHIBATh BHIUIPHIIIHYIO CTPATETHIO

UTPBI

2.9

Ymenue AHAJIM3UPOBAThL QAJITOpPUTMBI C HCIIOJIB30BAHUCM Ta6J'II/III
TPACCUPOBKHU,; OIIPCACIIATH 0e3 HCIOJIb30BAHUS KOMIIBIOTECPA PE3YJIbTAThI
BBITTIOJITHCHUS HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIIHUX MUKIIbI, BETBJICHUA U

moAIporpaMMmsel, Ipu 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue ompenenartb CIO0KHOCTh U3y4aeMbIX B Kypce 0a30BBIX
aJITOPUTMOB (CyMMHpOBAHHE 3JIEMEHTOB MacCcHBa, COPTUPOBKA MacCUBa,
nepeOOpHbIe aIrOPUTMBI, JTBOMYHBIA TOUCK) M TNPHBOIAUTH MPHUMEPHI
HECKOJIbKMX aJIFOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi pEUIeHHs] OJHOMN

3aga4un

2.11

Bnanenue yHHMBEpCATbHBIM SI3BIKOM IPOIPAMMHPOBAHHUS BBICOKOTO
ypoBas ([Tackans, Python, Java, C++, C#), npeactaBieHUsIMUA 0 6a30BBIX
TUTIAX JAHHBIX U CTPYKTYpaxX NaHHBIX; YMEHHE UCIIOJIb30BaTh OCHOBHBIE
YIOpaBISAONME  KOHCTPYKIMH; YMEHHE  OCYIIECTBISITH  aHAIU3
NPEVIOKEHHONM — MPOTpaMMBbl:  ONpPENENATh  Pe3yibTaThl  paboTHI
NPOTPaMMBbI TP 33J]aHHBIX UCXOJIHBIX JaHHBIX; ONMPEIENATh, TP KaKHX
HCXOOHBIX AJAaHHBIX BO3MOKHO IIOJIYYCHHC YKa3aHHBIX PE3YJIbTATOB,
BBISIBJISITH JJaHHBIC, KOTOpBbIE MOTYT MPHUBECTH K omiOke B padote
porpaMMbl;  (OpPMYJIUPOBAaTh  MPEJIOKEHUS MO  YIyYIICHHIO

IIPOrpaMMHOTI0 KO/1a

2.12

YMeHue peanu3oBbIBATh Ha BBIOPAHHOM Il  W3YYEHHsS SI3bIKE
nporpaMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBbIE aITrOPUTMBI o0paboTku qyucer, YHCIIOBBIX
MOCJIEIOBATEIbHOCTEN W MACCHBOB: TPEJCTaBJIEHWE 4YHCIAa B BUIE
Ha0bopa TMPOCTBIX COMHOXXKHUTEJCH; HaxOXICHHE MaKCUMaTbHOU
(MuHUMATBHOM) TGPl HATYPATHHOTO YHCIIA, 3aMMCAHHOTO B CHCTEME
CUMCJICHMSI C OCHOBaHMEM, He mpeBblmatomuM 10; BbIYUCICHUE
000OIIEHHBIX XapaKTEPUCTUK JIIEMEHTOB MacCHBa WJIH YHUCIOBOM
MOCJIEIOBATEILHOCTH (cymmBl, MIPOU3BEICHUS CpEIHEeTO
apu(MeTHYecKoro, MHHHUMAJIbHOTO W MAaKCHUMaJbHOTO SJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSAIOIIUX 3aJaHHOMY YCIOBHIO);
COPTHUPOBKY 3JIEMEHTOB MAacCHBAa; YMEHHUE MCIOJIb30BaTh B MpOrpaMMax
JMaHHbIE PA3UYHBIX TUIOB C y4E€TOM OTpAaHMYEHUN Ha IUANa30H UX
BO3MOXKHBIX 3HAY€HUU, MPUMEHSTh MPU PEIICHUU 3a7]a4 CTPYKTYPhI
JMaHHBIX (CIHCKHU, CJIOBapH, CTEKH, OYEpPEAH, JACPEBbs); MPUMEHSTH

CTaHJIapTHbHIE U COOCTBEHHBIE MOANPOTrPAMMBI /17151 00pabOTKH YHCIIOBBIX




JAHHBIX U CUMBOJIBHBIX CTPOK; UCIIOJIB30BaTh MPH pa3zpaboTKe MporpaMm
OMOIMOTEKH MOANPOTPaAMM; YMEHHE HCIIONB30BATh CPEJCTBA OTIAJKU

IporpamMM B CpeJie MPOrpaMMHUPOBAHUS

YMeHne HCIOIB30BaTh SJICKTPOHHBIC Ta6J'II/IIII)I JJ1s aHajm3a,

MMPEACTaBJIICHUA U O6pa6OTI(I/I JaHHBIX (BKJ'IIO‘IaSI BLI60p OIITUMAJIBHOI'O

2.13 penieHus, moa00p JIMHUKM TPEHJA, PEHICHUE 3a7ad MPOTHO3UPOBAHUA);
YMEHHE HCIIONIb30BaTh TAaOMU4YHBIE (pesAlIMOHHbIE) 0a3bl JaHHBIX WU
CIPaBOYHBIE CHCTEMBI
YMeHue opraHu3oBBIBaTh JHMYHOE HMH(OPMALMOHHOE MPOCTPAHCTBO C
5 14 UCIIOJIb30BAaHUEM  PA3JIMUHBIX  CPEACTB  IM(POBBIX  TEXHOJIOTHUH;

NOHUMAaHHUE BO3MOXXHOCTEH LHMQPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX

yCIIyT, TUPPOBLIX 00pa30BaTEILHBIX CEPBHCOB




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

Kon IIpoBepsieMbIii 3J1eMEHT COACPKAHUS

1 [Mudpoast rpaMOTHOCTH

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

BBIYHUCIINTCIBHBIC CUCTEMBI U 06pa60TKa OOJIBIINX JaHHBbIX

[IpyHIMIIBI TOCTPOCHUSI U amnmapaTHbIE KOMIOHEHThI KOMIBIOTEPHBIX CETEH.
12 CereBoie mpoTokoibl. Cerb WuTepHer. Agpecamusi B cetu HHTepHeT.
[Tporoxonsl ctexka TCP/IP. Cuctema nomenubix uMéH. Pasnenenne IP-cetn Ha

IMOJICETH C IIOMOIIBIO MaCOK II0/ICeTeH

daiinoBas cucrema. [louck B ¢aitnoBoit cucreme. [IpHHIMIBI pa3MelieHUS U
1.3 MMEHOBaHMs (HailJIoB B JoJroBpeMeHHOW mamsaTu. [1laGmoHbl it omumcaHus

rpyni ¢aiinos

1.4 CKOpOCTL nepeaayn  JaHHBIX. 3aBHCHMOCTD BpEMCHHU IIEpCaaunu OT

MH(GOPMaIIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

Iudpoanue nanupix. CUMMETpUYHbIE 1 HecuMMeTpruHble Hdpsl. [udppsr
1.5 npoctoii 3amenbl. [Iudp Llezaps. [ludp Buxenepa. AnroputM muppoBaHus
RSA

Kompl, mo3Bomsitonue oOHApYKUBATh U UCIPABIATH OIMIMUOKU, BO3HUKAIOIINE
1.6 npu nepeaade gaHHbix. Paccrosinne Xsmmunra. KoaupoBanue ¢ moBTOpeHUEM

ourtos. Komsl XoMMuHTa

2 Teopernueckre 0CHOBBI HHGOPMATHKU

JIBonuHOoe  KogupoBaHuEe. PaBHOMEpHBIE U HEPAaBHOMEPHBIE  KOJBI.
21 JlexonupoBaHue cOOOIIEHUI, 3aMTMCaHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYenosue @ano. [loctpoeHne 0HO3HAYHO AECKOAUPYEMBIX KOJIOB € ITOMOILBIO

JiepeBa

Teoperndeckne MOAXOABI K OIEHKE KOJMYECTBAa WHQPOpManuu. EnuHUIBI
59 U3MepeHus: KosmdyectBa HHPopMmauuu. AJaBUTHBIH MOAXOA K OLEHKE
KoiuyecTBa HMHGoOpManuu. 3aKoH aJJAWTUBHOCTH HH(opmanuu. Popmyia

Xaptiau. Uadopmanus u BepostHOCTh. Popmyia [llenHoHa

CucTeMbl CUHCIICHHS. PaSBépHYTaﬂ 3alIiuCh NLOCIbIX H ,Z[pO6HI>IX quccil B

MMO3UITHOHHON CHCTEME CUHCIICHHS. CsolicTBa MO3UITMOHHOM 3aIlMCH YHCJIA:
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KOJIMYECCTBO I_II/I(l)p B 3allUCH, IPU3HAK JCJIMMOCTHU YUCJIa HA OCHOBAHUC CUCTCMbI

CUUCJICHUS. AJITOPUTM TNEPEeBOJA IEJOro 4uucia W3 P-W4HOU CcUCTEMBI




CUHMCJICHHS B JICCITHYHYIO. AJITOPUTM TIEpeBOIa KOHEYHOU P-wuHO apodu B
JECATUYHYI0. AJTOPUTM TEpPeBOJa ILEJIOTO YHCIa U3 ACCATUYHOU CHUCTEMBI
cuucienuss B P-nunyro. IlepeBon KOHEYHOU necATHUYHON ApoOu B P-munyio.
JIBomyHasi, BOCbMEpUYHAs U HICCTHAALATEPUYHAS CUCTEMbl CUUCIICHHS, CBS3h
Mexay HUMU. Apudmerndeckue omnepalnud B TMO3UIHUOHHBIX CHCTEMax

CUHUCJICHUA
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TpouuHass ypaBHOBEUICHHAs CHUCTEMA CUYHCICHUS. [[BOMYHO-AecATHYHAS

CHUCTCMAa CUHUCIICHUA

2.5

KomupoBanue texkctoB. KomupoBka ASCII. OnnHoGailTHBIE KOIUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenrne nH()OpMaIOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUNA

2.6

KomupoBanme  m3oOpaxenuii.  OneHka  MHQOPMALMOHHOTO  00BEMaA
rpaMuecKuX JaHHBIX IPU 33JaHHBIX Pa3pelIeHUU U TIIyOMHE KOJIUPOBAHMS
usera. L{BeroBbie moaenu. Konuposanue 3Byka. OneHka MHGOPMAIMOHHOTO
00bEMa 3BYKOBBIX JAHHBIX MPH 33JaHHBIX 4YacTOTE€ JUCKPETU3aluu |

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHEe BbICKa3biBaHUS. BrbICcKasbIBaTenbHBIE (OPMBI
(mpenukathl). KBaHTOpBI CyI1eCTBOBaHMS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabauibl HCTUHHOCTH. Jlormueckue BBIpaKEHHUS.
Jlornueckue ToOXAecTBa. Jlornmueckme omnepauMd M ONEpalMM  Haj
MHOKECTBaMHU.

3aKkoHBl anreOphl JIOTUKU. OKBHUBAJICHTHBIE NPEOOpPa3OBaHMS JIOTUYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHNs U CUCTEMBI YPaBHEHUM.

Jlornueckue ¢GyHKIMU. 3aBHCHUMOCTH KOJHYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIUH OT KOJMYECTBA 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 »nemMeHTHl B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHuoropa3psaasiii cymmarop. [loctpoenue cxem Ha JIOTHYECKUX 3JIEMEHTAaX IO
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3alUCh JIOTMYECKOTO BBbIPAXEHUS IO

JIOTUYECKOU CXEME

2.10

Monenun u MoaenupoBanue. llenu monenupoBaHUs. AJIGKBATHOCTh MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM npoueccy. dopManu3zanus NpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3ynbTaTOB MOJEIMPOBAHUS B BHUAE, YIOOHOM s
BOCIIpUATUSL 4YeJIOBEKOM. ['paduueckoe MpencTaBiIeHHE JaHHBIX (CXEMBI,

TaOIHUIIBI, TpaduKN).

2.11

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




JMana3oHa 4ucea MpU OTPaHUYEHUH KOJMuYecTBa paspanoB. Ilepenonnenue
paspsgHON ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBII JOMOTHUTEIBHBIN KOJ| OTPULATEIbHBIX YHCEN.

[ToOuToBble Jormueckue omnepanuu. Jlormyeckuii, apudmerndeckuii u
muknudeckuit  casuru. lludpoBaHue ¢ MOMOIIBIO MOOUTOBOM oOIepalnuu

«uckinovaromee Iy

2.12

HpeI[CTaBHeHI/IC BCIHICCTBCHHBIX YUCCJI B TaMATH KOMIIBIOTCPA. 3Haqama;1 4acCTb
U TOpsAOOK YHCIIa. I[I/IaHaSOH 3HAYCHHI BCIICCTBCHHBIX YMCCII. HpO6H€MBI
XpaHCHUA BCIICCTBCHHBIX YHUCCII, CBA3AHHBLIC C OI'PAHUYCHHUEM KOJIUMYCCTBA
pa3spaaoB. Brinonnenue onepaunﬁ C BCIICCTBCHHBIMH YHMCJIaMH, HAKOIIJICHUC

OIINOOK IIPpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHble noHATUSA. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHI, CIUCKOB CMEXHOCTH. Pemienue
QITOPUTMUYECKHUX 3a/1ady, CBSA3aHHBIX C aHaiM3oM rpadoB (mocTpoeHue
ONTUMAJILHOTO TYTH MEXJAy BepIIMHaMu rpada, OmpelesieHHe KOJIUYecTBa

Pa3InYHBIX HYTeﬁ MCXKIAY BEpHIMHAMHW OPUCHTHUPOBAHHOI'O AUKINYCCKOI'O

rpaga)

2.14

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

rpadoB U JIepeBbEB IPU OMUCAHUN 00BEKTOB U MPOLIECCOB OKPYKAIOIIETO MUPA

2.15

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

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

2.16

CpenctBa  HMCKYCCTBEHHOTO  HHTeiiekTa. MaeHTudukamuss ©  MOMCK
n300pakeHuii, pacro3HaBanue Jull. Vcrnoiap30BaHne METOI0B HCKYCCTBEHHOTO
UHTE/UIeKTa B o0ywaromux  cucremax. lcnonab3oBaHMe — METOJIOB
HCKYCCTBEHHOI'O MHTEJIEKTA B poOoToTexHUKe. IHTepHeT Benieil. HeliponHble

CCTHU

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

dopManuzanus MOHATHs anroputMa. MammHaa ThIOpHHra Kak yHHBEpCaJIbHas

MOJENb BBIYUCIEHUN

3.2

OneHKa CJI0KHOCTH BBIYMCIICHHH. Bpems pabGoTel m 00BEM HCIOIB3yeMOI
naMATH, UX 3aBUCUMOCTh OT pa3Mepa HMCXOAHBIX JdaHHbIX. OlleHKa
ACUMIITOTUYECKON CJIOKHOCTH aJTOPUTMOB. AJTOPUTMBI TOJWHOMHUAIBHOMN
cinoxxkHoctu. IlepeGopupie anroputmbl. [IpuMepbl pa3IMUYHBIX aITOPUTMOB

pelIeHus OIHOM 3a/1auu, KOTOPbIE UMEIOT Pa3IMUHYIO CII0)KHOCTh
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OmnpeneneHne BO3MOXHBIX PE3YJIbTaTOB padOThl MPOCTEWIINX aJITOPUTMOB




YHpaBJICHUA HUCIIOJTHUTCIIAMU W BBIYUCIUTCIIBHBIX aJI'OPUTMOB. Onpez[eneHHe

MCXOJIHBIX TAHHBIX, IPH KOTOPBIX aJITOPUTM MOXKET JIaTh TpeOyeMbIii pe3yIbTar

3.4

AnroputMbl 00paOOTKM HaTypajbHBIX YHCEJ, 3alIMCAHHBIX B MO3ULUOHHBIX
CUCTEMaX CYMCIEHUS: pa30MeHHMe 3alKMCH 4YHuClia Ha OTHAeIbHbIE LUQPHI,
HAXOXXJCHWE CYMMBbI U Tpou3BeNeHHs Lu(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MUHUMATBEHOM ) IUQPHI.

IIpencraBienue uucina B BuAEe HAOOpa IPOCTBIX COMHOXHUTENEH. AJITOpUTM
ObICTpOro BO3BEICHHs B cTeneHb. [lOMCK NpOCTBIX YHCEN B 3aJaHHOM

JIMATIa30HE € TIOMOIIBIO alITOPUTMA «PEIIeTO JpaTocheHar

3.5

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

3.6

SA3pik nporpammuposanus (Ilackans, Python, Java, C++, C#). Tunsl naHHbIX:
LEJIOYKCIICHHbIC, BEIIECTBEHHbIE, CHUMBOJIbHBIC, JIOrMYeckue. BeTieHus.
Cnoxnsie ycnoBus. Llukist ¢ ycnoBuem. LIMKIIBI 10 IEpeMeHHOM.

O0paboTka naHHBIX, XpaHAmuxcs B (aiinax. TekcToBble U TBOMYHbIE (aliibI.
daiinossie nepeMeHHble ((ailnoBsle ykazarenu). Yrenue u3 ¢aiina. 3anuce B
daiin.

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

Hcnonp30BaHue CTaHAAPTHOM OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pekypcusi. PexypcuBHble nporeaypsl U GyHkuuu. Mcnonb3oBanue creka Ais

opraHu3al pCKYpPCHUBHBIX BBI3OBOB

3.8

Yucnenusle MeToabl. TouHoe U MpHOMMKEHHOE perieHus 3anaun. YucneHHoe
pelleHre ypaBHEHUH C MOMOIIBI0 MMoa00pa mapameTpa. UMCIEHHbIE METOAbI
pelieHnss ypaBHEHHWiIl: MeToa mepedopa, METOJ IOJOBHHHOTO JICJIEHUSI.
[TpubnmxE€HHOE BRIYMCICHHUE JAJIUH KPUBBIX. Beruucinenue miomanein puryp c
MOMOIIbIO YHCJIEHHBIX METOJOB (METO] MPSMOYTOJIbHUKOB, METO]I TpaNeIHi).
[Touck wmakcumyma (MUHMMYyMa) (GYHKIHH OIHOM IEepeMEHHOH METO/I0M

IIOJIOBHHHOT'O ACJIICHUA

3.9

OO0paboTka  CHMBOJIBHBIX  JAHHBIX. BCTpoeHHBIe  (YHKIMH  SI3bIKa
MpPOrpaMMHUPOBAaHUSA s O0OpaOOTKH CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBICHUN CHUMBOJA B
CTpOKe, pa30MeHHe CTPOKH Ha CJOBa MO NPOOETbHBIM CHMBOJAM, ITOUCK
MOJCTPOKH BHYTPHU JAHHOW CTPOKH, 3aMEHA HANJAECHHOMN MOJCTPOKH Ha JPYTYIO
cTpoky. ['eHeparus Bcex CIIOB B HEKOTOPOM ai(aBUTE, yIOBICTBOPSIONINX
3aJaHHBIM orpaHuyeHusM. [IpeoOpa3oBaHue yuciaa B CUMBOJIBHYIO CTPOKY U

obpatHO

3.10

MaccuBel U IOCJIEIOBAaTEILHOCTH 4HCEN. BrluucieHue 0606LI_[éHHBIX
XapaKTECPUCTHK DJJIEMCHTOB MacCChBa WU YHCJIOBOM IIOCJICA0BATCIBbHOCTHU

(CyMMBI, TIPOU3BEACHHS, CPEIHEro apu(PMETHUYECKOr0, MUHUMAIBHOTO U




MAaKCUMaJIbHOIO 3JIEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YJIOBIETBOPSIOIINX
3aJlaHHOMY YyCJIOBHIO). JIMHEWHBI MOUCK 3aJaHHOTO 3HAYEHUsI B MAaCCHBE.
AnTopUTMBI paboOTHI C AJIEMEHTAMH MacCUBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METOIBI COPTUPOBKH
(MeTox my3bBIpbKa, METOJ BBIOOpa, COPTUpOBKAa BcTaBKamu). CopTHpOBKa
cimusiaueM. beictpas coptupoBka maccuBa (anmroputm QuickSort). JIBondHbIN

INOUCK B OTCOPTUPOBAHHOM MACCHUBC

3.11

JIBymepHble MaccuBBbl (MaTpUIbl). ANTOPUTMBI 00paOOTKHU JIBYMEPHBIX
MacCHBOB: 3aIlOJIHEHUE JBYMEPHOI'O YHCIIOBOTO MacCHUBa I10 3aJaHHBIM
IIPaBWJIaM, TIOUCK 2JIEMEHTA B IBYMEPHOM MAacCCHUBE, BBIUMCIIEHHE MAaKCUMyMa
(MMHMMYyMa) U CyMMBI 3JIEMEHTOB ABYyMEPHOT'O MacCcHBa, IEPECTaHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOT'O MacCHBa

3.12

CrnoBapu  (acconMaTUBHBIE  MAacCCHUBBI, OTOOpakKeHHs).  XDII-TaOJHIIBI.

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

3.13

Crekn. AHanW3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. Bbiuncienue
apuMETUIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM hopme.

Ouepenu. Mcnonb30Banne ouepeu Al BpEMEHHOIO XPaHEHUS! TaHHBIX

3.14

AJ'IFOpI/ITMLI Ha rpa(bax. HOCTpOGHI/Ie MHUHHUMAJIbHOI'O OCTOBHOI'O JCpCBa
B3BCHICHHOTO CBA3HOI'0O HCOPUCHTHUPOBAHHOT'O rpa(ba. KomnaectBo Pa3IMYIHBIX
HYTeﬁ MCXKAY BCpHIMHAMU OpPUCHTUPOBAHHOI'O0 ALUKIMNYCCKOI'O rpa(ba.

Auroput™m JIeHKCTpBI

3.15

HepeBps. Peanuzanus aepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(Ounaphble) aepeBbs. IlocTpoeHue nepeBa JUisl 3aJaHHOTO apU(YMETHUECKOTO
BbIpakeHUs1. PexypcuBHbIE anropuT™Mel 00xo/a Aepesa. Vcnonb30Banne creka u

ouepeau Uit 00Xo/a aepena

3.16

JuHamuueckoe mporpaMMHUpOBaHUE KaK METO]T PEIICHHS 3a7a4 C COXpaHEHUEM
IPOMEXYTOUHBIX  pe3yJbTaTOB.  3ajauyd, peulaeMble C  [TOMOLIBIO
JUHAMHYECKOTO MPOTrPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (YHKIIHH,

HOI[C'—IéT KOJIMYCCTBA BAPUAHTOB, 3a/la4X OINITUMHU3AIIUN

3.17

[Tonsitue 06 OOBEKTHO-OPUEHTHPOBAHHOM MpPOTrpaMMUpOBaHUN. OOBEKTH U
kiacchl. CBOMCTBA M METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIH3.
Pa3zpaboTka mporpamMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IIOIXOJA.

I/IHKaHCYJIHI_[I/ISI, HacCJICaA0BaHUC, HOJ'II/IMOp(bI/ISM

HudopMannoHHbIE TEXHOIOTHH

4.1

Ananmu3 naHHbIX. OCHOBHBIE 33/layd aHAJIU3a JIaHHBIX: IPOTHO3WPOBAHUE,
KIaccU(UKaIus, KIacTepu3amus, aHamu3 oTkIoHeHui. [locrmenoBarenbHOCTH

PCUICHU 3a1da4 aHAJIN3a JAHHBIX! C60p INCPBUYHBIX JAHHbIX, O4YMCTKA U OLICHKA




KauecTBa JIaHHBIX, BBIOOP W (MJIM) TOCTPOEHUE MOJENH, MpeoOpa3oBaHHE
JIAaHHBIX, BU3YyaJIM3allysl JaHHBIX, HHTEpIpeTanus pe3ynsbTaToB. [IporpaMMHubie
cpenctBa U MHTEpHET-CEpBHUCHI Ui 00paOOTKM M TPEICTAaBICHHS JaHHBIX.

Bonbimme nannpie. MammaHoe 00yueHue

4.2

AHan3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX Tabiuil. Brruncienue cymwmsl,
CpeHEero  apu(pMETUYECKOro, HauOOJbIIero (HAaWMMEHBIIETO) 3HAYCHUS
nuana3ona. Beruncienue kodQuUIMEHTa KOPpEsSUU ABYX PSAIOB ITaHHBIX.
[ToctpoeHne cTonOuaThIX, JUHEHMUATBIX M KpyroBbiX auarpamm. Iloctpoenue
rpadukoB  (yskmuii.  [lombop  AWMHWUM  TpeHma,  pelIeHHe  3aaady
IIPOrHO3MpoBaHus. Pemenue 3a1ad ONTUMHU3ALUM C OMOLIBIO 3JEKTPOHHBIX

TaOIUIL

4.3

Juckperuzanusi 0pU MaTeMaTUYECKOM  MOJICIMPOBAHUM  HEMPEPBIBHBIX
nporeccoB. MojaenupoBaHue ABIKEHUS. MoJenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaTUdecknue MOJICIH B OKOHOMHKE. BBIUUCIHATETHHBIC
AKCIIEPUMEHTHI ¢ MozaensaMu. OOpaboTka pe3ylbTaToB AKCIEpUMeHTa. MeTon
HAaUMEHBIIUX KBajpaToB. OIEHKA YHCIOBBIX IMAPAMETPOB MOJCIHUPYEMBIX
00BEKTOB W TMpoleccoB. BoccTaHOBIEHHE 3aBUCHUMOCTEH MO pe3yibTaTaM

JKCIIEPUMEHTA

4.4

BepositHocTtHele  Mozmenu.  Merogel  Monrte-Kapimo.  MMurannoHHOe

MojienrpoBanue. CUCTEMbI MAaCCOBOTO 00CITY )KMBAHHUSI

4.5

Tabmuunbie (pensmuoHHBIE) 0a3bl JMaHHBIX. TabmMiia — TPeACTaBJICHHE
cBeleHul 00 OQHOTUIIHBIX 00beKkTax. [loite, 3amuch. Kitrou Tabiuiel. Pabora ¢
rotoBoil 6a3oil AaHHbBIX. 3amoyiHeHue Oa3bl JaHHBIX. [lowck, copTupoBka U
bunbTpaIus 1aHHBIX. 3aPOCHl HAa BEIOOPKY JAaHHBIX. 3alIPOCHI ¢ TapaMeTpamH.
Brrunciisiemble nosist B 3anpocax.

MHuoroTtabnuunbie 6a3bl JaHHBIX. THIBI CBsI3el MeXy TaOnumamu. BrenmHuit
kmod. LlenocTHocTh 0a3bl JaHHBIX. 3ampockl K MHOTOTaOIMYHBIM Oazam

JaHHBIX

4.6

TekctoBbiii mponeccop. CpeacrBa TOUCKAa W aBTO3aMEHBI B TEKCTOBOM
npouieccope.  CTpyKTypHpOBaHHBIE  TEKCTOBBbIE  JOKYMEHThl.  CHOCKH,
ornaBneHue. [IpaBuia  UMTUPOBaHUS  HCTOYHMKOB U odopmiieHus

oubmuorpaduuecKmux CChUIOK
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