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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOW  0OOpa3oBaTENbHOM  MPOrPaMMbl  CPEIHEro  OOIIEeTro
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHMOpMaTHKEe Na€T MPEACTaBICHUE O UENsIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUA OOyYAIOLIUXCS CpEACTBAMU
yaebHoro mpeamera «MHdopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeTbHOE IPEIMETHOE coJiep>KaHue, npeayCcMaTpUBaACT ero
CTPYKTYpPUPOBAHHE IO pasjeiiaM U TeMaM Kypca, ONpeAeiseT pacupeieieHUe ero
o kjaccaMm (rojaM u3yudeHus), Ja€T IPUMEPHOE pacipenesieHne y4eOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4YeOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.

[Iporpamma o nHGOpMaATHKE ONPENEIsIeT KOJTUYECTBEHHbBIE U KAYECTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIJs KaXI0To rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COZIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arTectaiuu). [Iporpamma no nHbopmaTuke sIBISIETCS
OCHOBOW [IIi COCTaBJIEHHWS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30oBaHUU OTPAKAET:

CYIIHOCTh HMH(MOPMATUKH KAaK HAYYHOM JUCHUIUIMHBI, U3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUsI ¥ BO3MOYKHOCTH aBTOMAaTHU3aIUU WH()OPMaIMOHHBIX
MPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00IacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COITUANBHYIO chepy;

MEXIUCITUTUTMHAPHBIN ~ XapakTep HHPOPMATUKH ¢ HHGOPMAIIMOHHON
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsS CpeIHEro 00Iero o0pa3oBaHUs SBISAETCS
3aBEpIIAIONIMM 3TallOM HEMPEpPHIBHONW TMOATOTOBKH OOydYalmuUXcs B 00JacTh
nHDOpMATHKA ¥ HUH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPACTCS
Ha coJIep)KaHue Kypca MH()OpMATUKHU YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUsS U
OMBIT  TOCTOSSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAlU0 U 000O0IIeHHE
ATOTO OIBITA.



Pesynbprarel  yrimyOnéHHOTO YpOBHS HM3yu€HHsT ydeOHOro mpeamera
«UudopmaTtuka» OpUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymnied MpoPecCUOHAIBHOW JIEITENIbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU TMOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOHUTCS JlaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIMX UM
PU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4yaeMOol peIMETHON 00JIacTH;

YMEHHE pemaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3a/1auu,
XapakTEepHbIE ISl HCIOJIb30BAaHHS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeaMEeTHON 00J1acTu;

HaJMyue TPEACTaBICHUM O JaHHOM MPEeAMETHONW O00JIACTH KakK IeJI0CTHOU
T€OpUU (COBOKYITHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yriayO0ia€HHOro ypoBHS M3y4eHHs] MHPOPMATUKH 0OECeurnBaeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCs K MPOJIOJDKEHUIO 00pa30BaHUs B
OpraHu3alusax  OpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HENOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHEpHs, UHPOpMAaIMOHHAasi 0e30MacHOCTb, MH(OPMalMOHHbIE
CUCTEMBl M TEXHOJOTMU, MOOMJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HHE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PACIPENECIEHHOIO PEECTpa, TEXHOJIOTHMH BUPTYaJIbHOU H
JIOTIOJTHEHHOM pPeaJbHOCTEM.

OcHoBHast 1enb u3yuyeHust yuyeOHoro mnpeamera «HudopmaTuka» Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ero
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOCcs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3M ¢ 3TUM H3yyeHUe
uHpopmatuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTHKd, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBILIICHUS;

chOpPMHPOBAHHOCTh YMEHHMM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETb HMX CBSI3b C KPHUTEPUSMH OLICHHBAaHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHio;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUW  WHGOPMAIMOHHBIX
TEXHOJOTUA Ha JKU3Hb 4YellOBeKa B OOIIECTBE, IMOHMMAaHUE COLUAIBHOTO,
SKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, IOPHAUYECKOTO, MPUPOIHOrO,
HPrOHOMHYECKOTO,  MEIULIMHCKOTO U (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAITMOHHBIX TEXHOJIOTUH;

MPUHATHE TPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHUE OTBETCTBEHHOCTH JIFOJEH, BOBJICYEHHBIX B CO3JAHUE U UCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOoCTpaHeHrEe HH(OpMAIUY;

CO37[aHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHMBAIIMM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun yuebHoro npeamera «MHpopmaTHKa» BBIICISIOTCS 4YEThIpE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BOIPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYAs
KOMIIBIOTEPHBIEC CETH, UCTIOJIb30BAHUIO CPEJCTB ONEPAIIMOHHON CUCTEMBI, paboTe B
cetd HHTepHET W WCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HH(OOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIM anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOTO MOJEIUPOBAHUS.

Paznen «Aaropurmbl M NPOrpaMMHPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peaju3alliy MPOrpaMM Ha S3bIKaxX MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuUMeHeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTU30BAHHBIX B MPHUKIAIHBIX
MPOrPaMMHBIX MPOAYKTaX U UHTEPHET-CEPBUCAX, B TOM UHCJIE B 33/la4ax aHaju3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJId pEIICHUs
MPUKJIAIHBIX 33/1a4.

B mpuBenénnom nanee coaepxkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO TTPOTpaMMy OOyYEeHHUsI, HO MOTYT OBITh IIPEIJIOKEHBI JIJIsT U3yUCHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHpld  ypOBeHb U3Y4YeHUS WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO  MpOQuiIsi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOIEHHBI YpPOBEHb W3Yy4YEHUS
uH(pOpMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUATbHOCTH B 00JAaCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CIEIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMITMA/IaX U cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOydYeHUs
MOXET OBITh HM3MEHEHAa MO YCMOTPECHHIO YYHTENS NpH TIOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

st uzydenust uHQoOpMaTUKK Ha yriyOJIeHHOM ypOBHE OTBOAMTCS 272 yaca:
B 10 xmacce — 136 yacoB (4 vaca B Henento), B 11 kimacce — 136 vacoB (4 yaca B
HEJICITIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Hu¢posasi rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OmnepatuBHasi, TOCTOSIHHAas M JoJroBpeMeHHass mnamsaTh. OOMeH JaHHBIMHU C
oMOIIbI0 IUH. KOHTpOIIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K MaMsITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJIOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotepbl. PacnpenenéHuble BbIYHCIUTENbHBIE CUCTEMBI M 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHUKALUSX. BcerpoenHnslie KOMITBIOTEPBI. MHUKPOKOHTPOJIIEPHI.
PoGoTn3npoBaHHbIe TPOU3BOJICTBA.

[IporpammHoe obecrnieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cHCTEM. BHbI
IPOrpaMMHOro oOecreyeHus: U uX Ha3HaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoHcTB. [lapamienbHoe mporpaMMUpOBaHUE.
CuctemHoe mnporpamMmHoe oOecriedeHue. OrnepalliOHHbIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecrieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 0OeCIIeUeHUs
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOJIb30BAaHUE TTPOrPAMMHOTO
oOecrieyeHuss U UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEMas
3aKOHOIaTenbCcTBOM Poccuiickorn @enepaniy 3a HEMPABOMEPHOE HCIIOJIb30BAHUE
IPOrpaMMHOTO o0ecriedeHus ¥ IMUPPOBBIX PECYPCOB.

[TpUHIMIIBI TIOCTPOCHUSI U ANNIaPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKoIIBI
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBanue. [loilyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y3i0M ceTth. OmnpeneneHue mapuipyTa JIBHXKCHUS
MTaKETOB.

Buaslt  pestensHocth B cetw  Uurtepner. CepBuckl  HMHTepHera.
["eonndpopmMalmonHbie CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWIBHBIX TelnehOHOB, OIPEACIICHUE 3arpy>KeHHOCTH
aBTOMAarucTpasnei), ”HTEpHET-TOProBiisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTMBHOTO B3aUMOJIEUCTBHS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TMpaBuWiia TMOBeAeHUs B Kubeprpoctpanctse. [IpobieMa MOMIMHHOCTH
nosyueHHoU nHpopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpoodeMbl 3alUThl
uHpopmaruu 1 uHbopmanmoHHOW  Oe3zomacHocTH. CpeicTBa  3alIUTHI
uH(pOpMAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIeHIIMATbHON HHPOpPMALUK, XpaHAIIEHCS Ha MEPCOHAIBHOM KOMITBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe oOecrieyeHrue U CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOTO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposbHas 3ammTa apxusa.

[udpoBanne naHHbiXx. CHUMMETPUYHBIE U HECUMMETPUYHBIC IIHQPBHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mdposanust RSA.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmarnus, nanusie u 3HaHus. MudopmanmonHsie mporeccsl B MPUPOJIE,
TEXHHMKE U OOIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3aluu uHGOpMaIMK, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, nepeiadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIECHUI, 3aNTMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOHOB C IMOMOUIBIO
nepeBa. Enunuiel u3aMepenus: koaudectBa uHbopmanuu. ApaBUTHBIA MOIXO0d K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrempl cumcienus. Pa3BépHyTass 3amuch IENBIX W APOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuuciaeHusi. CBOMCTBa MO3UIIMOHHOW 3amuCH YHUCa:
KOJIMYECTBO 1P B 3alUCH, MPU3HAK JEIMMOCTH YHCia HA OCHOBAHHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TIePEBO/Ia LIEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUUCIICHUS B
NECATUYHYI0. AJNTOPUTM MeEpeBOoJa KOHEUHOW P-wvHON npodu B ACCATUUHYIO.
AJITOpUTM TIEpEBOJAa LIEJIOTO YHWCJia U3 JECATUYHOW CUCTEMBI CUUCIEHUs B P-
nyHyro. IlepeBox KoHe4yHOU pAecaTHUYHOW npodbu B P-munyro. J[BowuHas,
BOCBMEPHUYHAS W LIECTHAILATEPUYHAS] CUCTEMBbI CUMCIICHUS, CBSI3b MEKIY HUMHU.



Apudmernueckre orepandyd B TO3UIIMOHHBIX CHUCTEMax CYHCICHHS. |powdHas
YPaBHOBEILIEHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

Konuposanne TtekctoB. KomupoBka ASCII. OpHoOailTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  u3oOpakenuit. Ouenka HMHQOpPMAIMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHEe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmarbl rpapuyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Konupoanue 3Byka. OuieHka HHGPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpIcKa3biBaTenbHbIE (OPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauibl UCTUHHOCTH. JlorHueckue BBIpaXKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI HICTUHHOCTH. JIorndeckue onepanuy 1 onepaluy HaJl MHOKECTBAMU.

3aKkoHbl aNreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOpPA30BAHMS JIOTHYECKUX
BbIpaxkeHUM. Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHIA.

Jlornyeckue GyHKUIUUA. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBa apryMeHTOB. [1o1HbIE CHCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIE HOpPMaJbHbIE (OPMBI, QITOPUTMBI UX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMEHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OTrpaHUYEHHOCTH
JVana3oHa 4YMCEl NpH OrPaHWYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTkH. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JIOTIOJTHUTEJILHBIN KOJI OTPULIATEIbHBIX YUCEI.

[TobutoBbie mormdeckue omnepanuu. Jlornueckwii, apudmernueckuii u
nukinyeckuid  capuru.  [lludpoBanue ¢ moMONIBIO TMOOWTOBOW — OmEparuu
«uckmmoyaroniee NI .

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B IAMITH KOMIIBIOTEPA. 3HAdaIlas
YacTh M MOPSAIOK Yucia. Jluama3oH 3HAYCHUN BEIIECTBEHHBIX umcen. IIpobiemsl
XpaHEHHUsI BEIIECTBEHHBIX 4YHCEJ, CBA3AaHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuii ¢ BEIIECTBEHHBIMH YHUCIIAMH, HAKOIUJICHUE
OLLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS] MCIOJHUTEISIMU M BBIYMCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPHIX aJITOPUTM MOKET JaTh TpeOyeMbIi pe3yibTar.

Oranbl penieHus 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u uUHTepHperanus
nporpamm. BupTyanbHble MalllUHBbIL.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmul. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxuble ycnoBus. Ilukner ¢ ycimoBueM. [lUMKiael 1O IEpEMEHHOM.
B3anMo3aMeHSI€EMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapuaHT UIUKIIA.
CocraBneHue 1IUKIAa C HMCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JIoKyMEHTHpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH JJIS IOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CYHUCIECHMs: pa30OMeHHe 3aluch 4Yucia Ha OTIEJIbHbIE LHQPBHI,
HaxXOXXJEHUE CYMMbl W TIpOU3BeleHUs UU(Dp, HAXOKACHUE MaKCUMaJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoaeHnue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuxcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeayphl U GYyHKIIUH).
Pexypcus. PexkypcuBHble 00bekThl ((pakransl). PekypcuBHbIE Mpolenypbl Hu
¢bynkuuu. Mcnonbs3oBaHue cTeka Jjisl OpraHu3aliyd PEKyPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoynpHBINA IPUHLAII IOCTPOEHUS IIPOTPAMM.

Yucnennele MeToabl. TouHOe ©  TPUOMMKEHHOE pEIIeHUs 3aJlayuu.
UYucneHHble METO/IbI PEILICHUS] YpaBHEHH: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkéHHoe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue momaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). [lonck makcumyma (MuHUMYMa) (YHKUMHM OJIHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS i1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA TOSIBJICHUM CHMBOJIA B CTpOKE,
pa30OHeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJIlaHHBIM
orpanndeHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. Bpruncienne 0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
AJIEMEHTOB, KOJINYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33J@HHOMY YCIIOBHIO).
JInHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIByMepHbIe MacCcuBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JTBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IMIpaBUjIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JIBYMEPHOIO MacCHBa, IEpPECTaHOBKa CTPOK M CTOJIOLOB
JIBYMEPHOT'O MacCHBa.

HNudopmanuoHHbie TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatukud. CpencrtBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnonb3oBanue  ctwieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIC
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0ayHble CEPBUCHI.
Henoas mepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubmmorpadguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccudukainys, KiacTepuszaius, aHaiu3 OTKIoHeHu#. [lociaemnoBaTrenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yalN3allMs TaHHBIX, HHTEPIIPETALMS pe3ysbTaToB. [IporpamMHbIe cpelcTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U Mpe/CTaBiIeHHs JaHHBIX. bombIiire naHHbIE.
Mammnnoe o0y4yenue. HTeNIeKTyanbHblii aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO 3JIEKTPOHHBIX TAaOIMI. BbIUKCIIEHHE CyMMBI,
CPEIHETO apU(PMETHUECKOTr0, HANOOJIBIIETO (HAUMEHBLIET0) 3HAUEHUS JUana3oHa.
Breruncnenne koag¢uuumeHTa KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KpYyroBbiX auarpamm. lloctpoenue rpaduxos
dbyuxmii. [Togbop auHUM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIEHUE YpaBHEHMM ¢ TIOMOLIbIO MOA0Opa MapameTpa.
OnTuMu3anys Kak MOKWCK HAWIyYIIEero peuleHus B 3alaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00@JIbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1ay oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue mMOAXOAbI K OLIGHKE KOJUM4ecTBa UWHGOpMAIUU. 3aKoH
annutuBHOCTH MH(opmaruu. @opmyna Xaptiu. MHpopManus u BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl  cxkatust JaHHbIXx. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHS [JAHHBIX C MOTEPSMH. YMEHBUICHHE
rIyOuHBI KoupoBanus 11Beta. OCHOBHBIE Uen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayd  oOT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBA3U. [IpuunHbI
BO3HUKHOBEHHUs OIMUOOK TIpU Tiepenade JaHHbIX. Kojbl, MO3BOJISIONINAE
oOHapy>XUBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Tepenaye TaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CcHUCTEMBI W UX B3aumopacucTBue. (CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMamoHHsli nponecc. OOpaTHast CBA3b.

Mopenun u monenupoBanue. Llens mMopenmupoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIU TMPOIleCCy, Meu MoaenupoBanus. dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BHUJIE, YAOOHOM A
BOCIIpUATHS yejoBeKoM. I'paduueckoe npecraBiaeHue JaHHBIX (CXEMBbI, TAOIHIbI,
rpadukn).

I'padpr. OcHoBHBIe MOHATUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPUIL, CIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJlad, CBS3aHHBIX C aHalu3oM TpadoB (IMOCTPOCHUE
ONTUMAJBLHOTO TYTH MEXAy BepIIMHAMU Tpada, OmpecieHue KOJIMYEeCTBA
pa3IMUHBIX MyTEed MEXAy BEpPUIMHAMU OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UTPbI
JIBYX UTPOKOB C MoJHOUW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUYHON (opme. BBIUrphILIHbIE U TPOUTPHILITHBIC
MO3UIINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOro0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEPEBOAA U
pacnio3HaBaHus YCTHOU peun. KorHUTHUBHBIE cepBUCHL. MaeHTH(UKANUS U TTOUCK
U300paKEHUH, pacrio3HaBaHKE T Camoo0byuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B oOydaronmux cuctemax. Mcnosb3oBanue MeTo0B
MCKYCCTBEHHOI'0 MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Qopmann3anus ~ NOOHATHS  anroputma. MammHa  TelopuHra  Kak
YHUBEpCcaJIbHas MOZENb BeruncieHui. Tezuc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsATH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBhIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUS).  XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 MPaBUILHOCTH CKOOOYHOTO BBhIpaKEeHUs. BbluucieHue
apu(PMETUIECKOTO BhIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (opMme.

Ouepenu. Mcnonp3oBanue ouepenn sl BpEMEHHOIO XPaHEHUS JaHHBIX.

Anroputmbl Ha Tpadax. I[locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KomaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO alMKJINYECKOro rpada. AIroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOUUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa JiepeBa.

JluHamMpyeckoe MporpaMMHUpPOBAaHHME KakK METOJA pELIeHHs 3axad ¢
COXpPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJayd, PEIIAEMbIE C MOMOILIBIO



JTUHAMAYECKOTO TMPOTPAMMUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIUMN,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBAHUH. OOBEKTHI U
kjaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsanus, HacieJ0BaHue, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noib3oBatens. VCnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUs HHTEpdeiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomsitue o  mapagurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

OTranbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJCIUPOBAHUS:  MOCTAHOBKA
3alayu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckpetuzanuss NOpU MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAENM B DKOHOMHUKE.  BblunciIuTeNbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCINEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OueHka 4YHCIOBBIX NApaMETPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MMuranmonsHoe
MoienarpoBaHue. CUCTEMbI MaCCOBOTO OOCITY KMBaHMSL.

Tabnuunbie (pensiuMoHHbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
roToBoil 0a3oif naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [lowWck, copTUpoBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabiuunbie 0a3bl JaHHBIX. THUIBI CBSI3€M MeXAy TaOaulaMH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-ipuiioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CaWTaA.
TexHONmorust «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamupix Tabmui ctuiert (CSS). Cuenapum Ha sa3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLIMs  IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaibl.
Coxpanenne BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii 1yis BeO-CalTOB.
AHHMMHPOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. HMcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMIIBI TIOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJECIIEH.
Cerounble Mmonemu. Marepuansl. MoaenupoBaHHE HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJBbTATBI

JIn4HOCTHBIE  pe3yJjbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAIlui, TO3UTUBHBIX BHYTPEHHHUX
yOXKIEHNW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3ZHEHHOTO OMbITA M OMbITA JCSITEIBHOCTU B IMPOIIECCE
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESTEIHLHOCTH.

B pe3ynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W TPaBOMOpsIKa,  COOJIIOJCHUE  OCHOBOMOJIAraloIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh POTUBOCTOSITh HUJACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIIMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HaYCHUSI HHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAs JCTETHKY HAay4yHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH pa3JIMYHBIE BUABl HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 3a CYET



cobmoeHrs TpeOoBaHuil 0€30MacHOM 3KCILTyaTalliid CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTHYCCKOW W COIMAIBHOU
HAPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTS;

uHTEepec K cdepaM MTPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHUEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WH(MOPMATUKH U HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4e€CKOIr0 BOCIIMTAHMS:

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUYCCKHX MPOoOJeM W IMyTed HuX
permeHus, B TOM YHCI€ C Yy4€TOM BO3MOXKHOCTEH WH(OpMaAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHH B YCIOBHSAX
1idpoBoii TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHE IIEHHOCTH HAYYHOM JIeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ASATENHPHOCTh HHINBHUIYATBHO U B TPYIITIE.

B mporecce noCcTWKEeHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no WHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJINPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTH aIanTHUPOBATBCI K
AYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHHMM KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydeHuss HHPOPMATUKM HaA YPOBHE CpPEIHEr0 OOIIEeTo
oOpa3zoBaHus y oOydaromierocsi OyayT copMuUpoBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX JCHCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIE JEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaJIbHbIe Y4YeOHbIC NEUCTBUS, PETYJSTUBHBIE YHUBEpPCAIbHBIE Y4ueOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JOorudeckKmne JaeMcTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYILIECTBEHHBIM INPU3HAK WJIM OCHOBAaHUSA JJI1 CPAaBHEHUS,
KJ1accupuKauu u 0000IIECHHUS;

ONpENENATh LEIN JACSITEIBHOCTH, 3a4aBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS,

BBISIBJIATh 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B PACCMATPUBAEMBIX SABJICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHHUsS] MPOOJEMbI C YYETOM aHAIM3a MMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH YUE€OHO-UCCIEI0BATENbCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYULIECTBJISATh PA3JIMYHbIE BHJIbBl JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsIX, B TOM 4YHUCJIE MpPH CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaaudy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3aJaud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U IMPAKTHYECKYIO 00JACTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIEC MOAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWUCK,  aHallu3, CUCTEMaTU3alHuil |
MHTEPIIPETALNIO HH()OPMALIMK PA3ITUYHBIX BUAOB U (OPM IPEACTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (¢opMarax ¢ Yy4€TOM Ha3HAYEHUs
uHpopMaMu U 1EJEeBOM  ayJIUTOpUM, BbIOMpas ONTUMAIBHYIO  (opMy
MPEICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpPMaM;

UCIIONIBb30BaTh  CcpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEHMs, IMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  pAclO3HABaHMS W 3aIIUTHl  WH(OpPMAIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHble YueOHbIe el CTBUSA

1) o61eHme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BeeX cdepax KU3HH;

pacCiio3HaBaTb HeBep6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pas3sIn9YHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA 1esiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEHCTBUSL MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEHU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

Pel"yJIﬂTl/lBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs NpodiieMbl € y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH YY4EOHOIO MPeAMETA Ha OCHOBE JIMUHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peueKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIBHBIX MPOLUECCOB, MX PE3yJbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peIEKCHH AJIsi OLEHKU CUTyallH, BhIOOpa
BEPHOI'O PELICHHS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINU3E pEe3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBHl APYrMX IIpM AHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YIiIyOJI€HHOro ypoBHs 6 10
Knacce oOydalomuMmucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  MPEeIMETHbIE
PE3yNbTaTHI:

BJIQJICHHE TPEICTaBICHUSMH O PO WHGOpMAIMU U CBSA3aHHBIX C HEU
IPOLIECCOB B TMPUPOJAE, TEXHUKE U OOLIECTBE, MOHATHAMHU «UHPOpMaLUD»,
«MH(OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cuCTeMHBIN A PEeKT», «MHDOPMAITMOHHAS CHCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TMoucka uHpopmauuu B cetd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH MHTepHET;

YMEHHE XapaKTepU30BaTh OONbIIME JJaHHbIE, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB MX TOJy4YeHHMs] W  HAlpaBJICHHUs  HUCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3UMPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHam3 OTKJIOHCHHIA), MOHUMATH
MOCIIEZIOBATEIHHOCTD PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3allHsl JaHHBIX, HHTEPIPETAUs pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB, TEHACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKaMHU pabOThl C OMEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOM CHeIUan3aIim;

HAJIMYUE TIPECTaBICHUN O KOMIBIOTEPHBIX CETIX U UX POJIA B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIAIIAX OPTaHU3aANUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIMIAX pa3pabOTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOACHCTBHS HSTUM yrpo3am, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMAHHE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NPOrpaMM, 0a3 MaHHBIX WU
paboTel B ceTn IHTEpHET;

MOHUMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3TUYHBIX BHUIOB
uHopMaIuU, YyMEHUE ONpeNesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE OINpEeAeNsaTh CPEAHIO CKOpPOCTh IME€pelaud JAaHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH HM3MEHEHHH HWH(OPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHHUE HCIIONB30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCe, AITOPUTMA IMOCTPOCHHUS 3aMUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAIlEl 3alHCh
ATOr0 YWcCia B MO3UIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

yYMEHHUE BBINOJHATH MPeoOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacThb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAIIETO
IIEPEMEHHBIE, PEIIATh HECIOKHBIE JJOTUYECKUE YPABHEHMS U CUCTEMBI YPABHEHUIA;

NOHMMaHuEe O0a30BbIX AIrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3arnuch 4Mcesl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JiMara3oHe, 00paboTka MHOTOpa3psAHBIX 1IEeJIbIX
YUCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHUE ONpPEeAeNsATh CI0XKHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MaccHBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIE
QITOPUTMBI, TBOMYHBIA MOWCK) U NPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O 0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE UCIOJIb30BaTh OCHOBHBIE  YIPaBJISIOLINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBISATh AHAINW3 NPENIOKEHHOW IPOrPaMMBbI:
OTPEAEIATh Pe3yJIbTaThl padOThl MIPOrpaMMBbl MPU 33JAHHBIX MCXOJHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTaTOB, BBISABIATH JAHHBIE, KOTOPhIE MOTYT NMPHBECTH K OMHUOKE B padoTe
pOrpamMmbl, (HOPMYIUPOBATH MPEIIOKEHHUS 10 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEICTB U O0JIAUYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJUIIBI JIJIi aHAJIW3a, TPEACTaBICHUS
u  0o0pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHE  CYMMBbI,  CPEIHETO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHE
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEIIEHUs, MOA00p JMHUU TPEHIA, PEIICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yuenus kKypca MHGOPMATHKU YIiIyOJIEHHOTO ypoBHS 6 11
Knacce oOyyarommmucs OyAyT  JOCTUTHYTBHI  CIEAYIOIIME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JIOMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), HUCMHOJb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI) BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUsS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJroOpuTMUUECKUE 3a/aud, CBSI3aHHBIC C aHAIM30M rpados
(3aJauyl  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXKAY BeplIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTEed  MEXAY  BEpIIMHAMHU
OPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada), yMEHHE HCIOIb30BaTh JIEPEBbS MPHU
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI MO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BHIUTPHIITHYIO
CTPaTEruio UrpPhl;

yMEHUE pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MporpamMm 0a3oBbIe
aJITOPUTMBI, YMEHHE HCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUM HA JMAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPE]IU, IEPEBh),
WCIIOJIb30BaTh 0a30BbIE OMEpalMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaH/JapTHBIE U COOCTBEHHBIE TOAMPOTPAMMBI JJIT 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HUCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTATbHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HUCTIOIh30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH POTPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpe,
CpeICcTBax CcoO37aHUs M pabOThl C HUMH, YMEHHE WCIIOIH30BaTh TAOJIMYHBIC
(pensinoHHBIC) 0a3bl TaHHBIX (COCTABIIATH 3aMPOCH B 0a3ax MaHHBIX, BHITIOJHSTH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBLIOTEPHO-MAaTEMAaTHICCKUE MOJICIH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEIh MOJEIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJIYYCHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WIJIM TPOIECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHUSI B HATJISITHOM BHUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC HWH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHITUIIOB Pa0OTHI, BO3MOKHOCTEH M OTpaHUYCHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTAaBICHUH O Kpyre peraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA ¥ MIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM (undgposbie)
Ne i/m Konrposbubsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
Paznea 1. llndpoBasi rpaMoTHOCTH
11 Kommnsrorep - yHuBEpcanbHOE YCTPOUCTBO 6
00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHme 6
1.3 KomnbroTepHsie cetu
1.4 Nudopmannonnas 6e30macHOCTb 7 2
Hroro no paszneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
)1 IIpencraBnenue nHGpoOpMaLUU B 19 )
KOMIIBIOTEpE
2.2 ~ OcroBsr anredpbl JJIOTUKH 14 1
23 KomnbrotepHas apudmerrnka 7 1
Uroro no pazgeny 40
Pa3nes 3. AnropuT™Mbl ¥ IpOrpaMMHpOBaHue
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5
3.2 BcniomorarenbHble aaropuTMbl 2
33 YuciaeHHbIe METOIEI 5
34 AnTOpuTMBI 00pabOTKH CUMBOJIBHBIX 5 1
JAHHBIX




3.5 Anroput™mbl 00pabOTKH MacCUBOB 10 3.5
Utoro no pazgeny 44
Paznen 4. UndopmanmoHHbIe TEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teoperudeckue 0CHOBbI MH()OPMATHKH
Nudopmanus u nabOpMaITnOHHBIE
1.1 Gopan (opwian 10 2.5
IIPOLIECCHI
1.2 MonenupoBaHnue 8 2
Hroro no pazgeny 18
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
2.1 DNEeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
MPOrPaMMHUPOBAHHUS
Hroro no pazgeny 50
Pa3nen 3. UnpopmanmoHHbIe TEXHOJIOTHH
31 KoMmnbroTepHO-MaTeMaTnaecKkoe 2 )
’ MO/JICITUPOBAHHE
3.2 ba3bl nanHbIX 10 4
33 Be0-caiitbl 14
34 KomnbsrotepHas rpaguka 3.5
3.5 3D-moaenupoBaHue 3
Hroro no pazgeny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckHe
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

TpeboBanust TEXHUKK OE€30IIACHOCTH U
THTHUEHBI IPH paboTe ¢ KOMITBIOTEPAMU H
JPYTMMU KOMIIOHEHTaMU HU(POBOToO
OKPY’KEHHUS

[TpuHIUIBEl PabOTH KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMEeH JaHHBIMU C ITIOMOIIBIO IIIVH.

KoHTponepsl BHEIIHUX yCTPONCTB

ABTOMAaTHYECKOE BBHITIOTHEHHE mporpamMmaI

IIPOLIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJTOBPEMEHHAs aMATb. KoHTpoIepbl
BHEIIHUX yCTPOHCTB. [Ipsamoit noctyn k
MIaMATH

COBpeMCHHBIC KOMITBIOTCPHBIC
TCXHOJIOTNH

[IporpamMmmMHoe obecrieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOMIIBHBIX YCTPOMCTB

CucremHoe nmporpaMMHOeE o0OecIieueHue.
OnepanoHHbIE CUCTEMBI




Yrunutel. [{paiBepsl yCTPOUCTB.

) [TapannensHoe nporpaMMHpOBaHUE

10 WNHcTannsuus v JeMHCTaUTALMS
MPOrPaMMHOTO OOeCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUTIBI

1 pa3MelieHus ¥ UMEeHOBaHUs (ailioB B
nonroBpemeHHoi namsaTy. [llaGnousr mist
OTMCaHus rpymi (HaiioB
3akoHOHaTEIBCTBO Poccuiickoi

12 ®denepanuu B 00J1aCTH MPOTPAMMHOTO
o0ecriedeHus 1 JaHHbIX
[IpuHUKIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Cetb UnTEpHET

15 Paznenenune IP-cetn Ha moaceru ¢
IIOMOILIBIO MaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunsl nestensHocTr B cetn MIHTEpHET.

17 Cepsucsl UnTepHera. ['ocynapcTBeHHbIE
AJICKTPOHHBIC CEPBUCHI M YCIYTH

18 Nudopmannonnas 6e30macHOCTh

19 Bpenonocusie mporpamMmmHoe o0ecredeHue
1 METO/Ibl OOPHOBI ¢ HUM

20 [IpakTudeckas pabota 1mo Teme
"AHTUBHPYCHBIE TPOrpamMmbl"”

o1 Opranuzanus TMYHOTO apXuBa

uHpopmanuu. PesepBHoe KonmupoBaHue.




[TaposibHas 3amuTa apxuBa

22

23

[IudpoBanue naHHBIX

Anroputm mmdposanus RSA.
Creranorpadust

24

25

26

27

28

[IpakTruyeckas pabora o Teme
"[u¢ppoBanue naHHBIX"

WNudopmanus, 1aHHbIC U 3HAHUS.
WHudopmanroHHbIe IPOLECCH B TPUPOE,
TEXHUKE U O0ILECTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curHayibl. Heo6Xo1mMoCTh IUCKpeTH3atuu
uHbopMalnH, peIHa3HAueHHON 115
XpaHeHus, nepeauu u o0paboTKU B
U(POBBIX cUCTEMAX

JIBonuHOE KoaupoBaHue. PaBHoMepHbIe 1
HepaBHOMEpPHBIE KOJIbl. JlekoaupoBaHue
COOOIIIEHUH, 3aTTMCAHHBIX C TTOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

VYcenosue ®ano. [Toctpoenne 01HO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JIepeBa.
I'pad An. A. MapkoBa

29

Enunuter n3amMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TOAXOT K
OIIEHKE KONM4ecTBa HH(OpMaLuu

30

31

CucreMbl CUUCIICHUS

[IepeBon unceln U3 OAHON CUCTEMBI
CUHUCIIEHUS B IPYTYIO

32

,HBOI/I‘IHaH, BOCBMEpHYHAA U




meCTHAAUaTCpUIHasA CUCTCMbI CUUCIICHU A,
CBs3b MCXKIY HUMHU

33

34

35

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAUaTCpUIHasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMU

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U
meCTHaauaTCpuiHasd CUCTCMbI CHHUCIICHUA,
CBsA3b MCXKIY HUMU

ApudmeTrueckue onepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCICHUS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUMCIICHHS

37
38

Z[BOI/I‘IHO-ILCCHTI/I‘IHB.H CUCTEMA CUHUCIICHUA

KoanpoBanue TekcTOB

39

40

PactpoBoe koanpoBanue n300pakxeHui
[IpakTryeckas pabora o Teme
"JluckpeTu3anus rpapuueckon
uHpopmanun"

41

[IBeToBBIE MOAETHN. BekTOpHOE
koaupoBanue. @opmartsl (Haios.
TpéxmepHnas rpaduka. @pakranbHas
rpaduka

42

Konuposanue 3Byka. OrieHka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 3aJaHHBIX YaCTOTE
JUCKPETU3ALNH U Pa3psIIHOCTH
KOJUPOBaHUs

43

[TpakTrueckas paboTa mo Teme




" JluckpeTH3anus 3ByKOBoi HHPpopManuu"

44

45

OcHOBBI anreOpsl JOTUKU

Jlorngeckue onepanuu. TabauIs!
WUCTHHHOCTHU

46

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JI0Ka3aTenbCTBO JTOrMYECKUX
TOXJIECTB C MIOMOILBIO TAOJINULl UCTUHHOCTH

47

48

[IpakTuueckas pabota mo Teme
«IlocTpoenue n anamu3 TaOIUIL
WUCTHHHOCTHU B TAOJMYHOM IIPOLIECCOPE»

Jloruueckue OIICpanru U OIICPpalvi HaQ
MHOXCECTBaAMU

49

Jlornueckue ornepanuu U onepaiuy HaJl
MHOKECTBAMU

50

51

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHBIE
npeoOpa3oBaHUs JIOTHUYECKUX BBIPAKCHU I

Jlornueckue ypaBHEHUs U CUCTEMBI
ypaBHEHUU

52

Jlornueckue QyHKIUU. 3aBUCUMOCTD
KOJIMYECTBA BO3ZMOXHBIX JJOTHYECKUX
GyHKIUH OT KOJIUYEeCTBa apryMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKUX (QYHKITUI

53

Kanonuueckue Gpopmbl TOruuecKux
BbIpakeHHi1. COBEpILICHHBIE
JTU3BIOHKTUBHBIE 1 KOHBIOHKTHUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHHS 10 TaOJIHIIe UCTUHHOCTH

54

Jlormdeckune 3JeMEHTHI B COCTaBe




KOMIIbIOTEpa

55

56

Tpurrep. Cymmarop. MHoOTropa3psiaHbIit
cymMmaTop

[TocTpoeHue cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3auch JOTHIECKOrO
BBIPQKEHUS 10 JIOTHYECKOH cxeme

57

MI/IKpOCXGMBI U TEXHOJIOI'HUA UX
IIpOU3BOJACTBA

58

[IpencraBnenue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHn4eHHOCTh AUAana3oHa
qucesl IpU OTPaHUYEHUU KOJINYECTBA
pa3psaoB. [lepenonnenue pa3psaHoit
CETKHU

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBbIN OUT. JIBOMYHBIIA
JIOTIOJTHUTEIBHBINA KOJI OTPULATEIbHBIX
qucell

60

61

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlormueckuii, apupmeTHuecKuii u
LUUKINYECKUI CIBUTH

[u¢poBanue ¢ TOMOLILI0 TOOUTOBON
onepauuu «uckiaovaroniee UIIN»

62

Hpe)ICTaBJ'IeHI/Ie N XpaHCHUC B IaMATU
KOMIIBIOTCPA BCIICCTBCHHBIX YUCCIT

63

BrinosiHeHue onepanuii ¢ BEECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TpH
BBEIYMCIICHUSIX

64

[IpakTuyeckas padora no Teme «M3yuenue




nopaspAAHOro MalliMHHOI'O NpPCACTABJICHUA
OEJIbIX U BEIICCTBECHHBIX YK CEID)

65 AHanu3 alropuTMoB 1
Otansl pelieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HNHcTpymMeHTanbHbIE CpEeACTBA: 1
TPAHCIATOP, OTJIAJUUK, TPOPUINPOBILUK
Cpena nporpamMmmupoBanust. Komnumsius

67 Y MHTEPIIPETALUs IPOrPaMM. |
Buptyanbhble MamuHbl. IHTErpupoBaHHas
cpena pa3paboTKu

68 MeTtobl OTJIaKK TPOrpaMM 1

69 Tumnbl nepeMeHHbIX B A3bIKE |
IPOrpaMMHUPOBAHUS

70 O6paboTKa HEeNTbIX YUCE 1

71 O6paboTka BEmIeCTBEHHBIX YHCE 1

72 CriyualiHble U IICEBAOCITYYaliHbIE YNCIIa 1

73 Bersnenus. CioxHble yCI0OBUS 1

74 [uknsl ¢ ycioBueM 1
[ukie1 MO MEpeMEHHOM.

75 B3anmo3amMeHseMOCTh pa3IMYHbIX BUI0B 1
ITUKJIOB

76 O06paboTka HATYpaJIbHBIX YHCEI C 1
HCIOJIb30BaHUEM ITUKJIOB
HaxosxeHue Bcex MpoCThIX YUCel B

77 3aJJaHHOM Juanas3oHe [IpakTrueckas 1 0.5
pabota no Teme «Penienne 3agad METOI0M '
nepedopa

78 WNuBapuaHT nukia 1




79

JIOKyMEHTUPOBAaHUE POrPaMM

O6paboTKa TaHHBIX, XPAHSIIUXCS B

80 .
daiinax

81 Pas0Ouenune 3amaun Ha rog3anayu
Vcnonp30BaHue CcTaHAAPTHON OMOIMOTEKH

%) s3bIKa nporpammupoBanus. [logkiatouenue
OMOIMOTEK MOIPOTPAMM CTOPOHHHX
IIPOU3BOAUTENEH

83 [Momnporpammel (iporeypsl U PyHKITUH )

84 [Toanporpammsl (Tpoueaypsl U (GYHKIIHN)

85 [IpakTnueckas pabota 1o Teme
"Pazpabotka noamporpamm"
Pekypcus. PekypcruBHbIE 00BEKTHI

26 (ppakrainsr). PexypcuBHbIe poLeaypsl U
¢ynkuuu. Mcnonb3oBaHue creka s
OpTaHU3aIH PEKYPCUBHBIX BHI30BOB

g7 [IpakTryeckas pabora o Teme
"PexypcuBHBIE TOAITPOrPaMMBI"

28 MoaynpHBIN NIPUHIMI IOCTPOCHUS
porpamMm

89 YucneHHble METOBI

90 [IpakTuyeckas pabora o Teme
«YucneHHoe pelieHne ypaBHEHU

01 Hcnonb3oBaHne AUCKPETU3ALMH B
BBIUUCITUTENFHBIX 3a/1a4ax
[IpakTruyeckas pabora o Teme

92 «[IpubnmxEHHOE BHIYUCIICHHE JTHH

KPUBBIX U IUIOIMIAAeH GUryp»




93

[TpakTuyeckas padora no Teme «Ilomnck
MakcuMyma (MUHUMYMa) QyHKITAN

94

O0paboTka CHMBOJIBHBIX JTAHHBIX.
AnropuT™MBI 00pa0OTKH CUMBOJIBHBIX
CTPOK: MOJICUET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

95

96

97

98

AnropuTMbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHHe CTPOKU Ha CIIOBA 110
pOoOETHLHBIM CHMBOJIAM

AnropuTMbI 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOMCK ITOJICTPOKU BHYTPH JaHHON
CTPOKH; 3aMeHa HallICHHOH NOACTPOKH Ha
IPYTYIO CTPOKY

[IpakTryeckas pabora o Teme
"O6paboTKa CTPOK C UCIIOIL30BAHUEM
(GyHKUMH cTaHAapTHON OMOIMOTEKH SI3bIKA
IIPOrpaMMHUpPOBaHUA"

FeHepauI/m CJIOB B 3aIaHHOM aJ'I(I)aBI/ITe

99

100

MaccuBbI 1 TIOCIIEIOBATENBHOCTH YHCEIL.
[IpakTnueckas pabota 1o Teme
"3anonHeHue Maccupa'

O06001IEHHbIE XapaKTePUCTUKH MacCHBa

0.5

101

JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHEeHBIA IOUCK 3aJaHHOI0 3HAYEHUS B
maccuBe"

0.5

102

[TpakTrueckas padota mo teme "llonck
MHUHHMAJIBHOTO (MaKCUMaJIBHOTO)




3JIEMEHTA B YACJIOBOM Maccuse"

103

104

105

106

CopTupoBKa OJJHOMEPHOTO MacCHBA.
IIpocTeie METOABI COPTUPOBKH.
IIpakTnueckas padora no teme "IIpocTsie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciausHueM. boicTpas
COPTHPOBKA MacCUBa (aJIrOpUTM

QuickSort). [IpakTrueckas padboTa 1mo Teme

"BricTpas copTupoBka maccupa”

JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM
Maccuse. [IpakTudeckas pabora o Teme
" JIBOMYHBIN TTOUCK"

JIByMepHbIe MacCCHUBBI (MaTpPHUIIbI)

0.5

0.5

0.5

107
108

Anroput™bl 00pabOTKH MaTPHIL

Pemenue 3aga4 ananu3a JaHHBIX

109
110

CpezcTBa TEKCTOBOTO Ipoleccopa

KomMmnerotrepHas BEpcTka TekcTa

[UNE R G (U G WY

111

[IpakTnueckas padbora no teme "BépcTka
AOKYMEHTOB C MAaTEMAaTUIYCCKUMU
dbopmymnamu”

112

113

HHCcTpyMEHTBI peLIEH3UpOBaHUS

[IpakTuyeckas pabora o Teme
"MHOrocTpaHU4HbIE TOKYMEHTHI"

114

O6maunbie cepuchl. KomnexktupHas
pabota ¢ mokymeHTamu. [IpakTiueckas
pabora o Teme "KonnexkruBHas pabora ¢
JNoKyMeHTamu'"

0.5

115

Ananus nangelX. bosplnye naHHanie




116

MarmmmnaHOe 00yueHue

117

118

AHaIM3 JaHHBIX C TOMOIIBIO IIEKTPOHHBIX
TadJIUIL

[IpakTrueckas pabota o Teme "AHanus

JAHHBIX C TOMOIIBIO IEKTPOHHBIX
Tabyur"

119

120

[TocTpoenne rpaduKoB GyHKITHIA.
[IpakTrueckas paboTa Mo Teme
"HarnsgHoe npencraBieHue pe3yibTaToB
CTaTUCTUYCCKON 00pabOTKM TaHHBIX B
BHJIC TUArpaMM CPEJCTBAMHU PEAAKTOpa
AJICKTPOHHBIX TaOIUII"

Jlunnm tpenna. [lpaktuueckas padoTa mo
teme "[logbop nuHUM TpeHIa,
IIPOrHO3MpOBaHUE"

0.5

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YucieHHoe pelieHne ypaBHeHU I
C MOMOIIIBIO 1T0/100pa napamerpa’

0.5

122

OnTuMHu3anus Kak MOMCK HAMITy4lIero
pelIeHNs B 3aJJaHHBIX YCIOBHSIX.
[IpakTuueckas pabora no teme "Perienue
3aJ1a4 ONTUMHU3AIUHU C TIOMOIIBIO
3JIEKTPOHHBIX TabHI"

0.5

123
124

PesepBHOe Bpems

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpemst

127

PesepBHOE Bpems

—_— | | | |




128 PesepBHoe Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 15

[NPOT'PAMME




11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoabueie  Ipaxrueckue fI[Sy'—ICHl/Iﬂ zﬁizosaTenLHue
padoThI padoTsbI pecypen
KonnyecTBo nHbOpMaLIHH 1
AJTOpUTMBI CKATHS TaHHBIX 1
Anroput™m Xaddmana 1
[IpakTuueckas pabora no teme "Cixxatue
4 JTAHHBIX C TTOMOINIBIO AITOPUTMA 1 1
Xaddmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKATUSI IAHHBIX C MIOTEPSMHU.
6 [IpakTryeckas pabora no Teme "Cixatue 1 0.5
JaHHBIX ¢ notepsimu (anroputmsel JPEG, '
MP3)"
CkopocTb nepenauu JaHHBIX 1
[TomexoycToitunBbIe KOJIBI 1
9 [IpakTuyeckas pabora o Teme 1 1
"[TomexoycroitunBbie KOABI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3auMozeiicTBrue. CucteMHbiid YQPexT. 1
VYnpasieHue Kak HHPOPMalMOHHBINA
npouecc. OOpaTHas CBS3b
11 Mogaenu u MOJIETUPOBaHKUE 1
12 I'padsr 1
13 Pemenue 3amau ¢ momornisto rpadoB 1




14

JepeBbs

15 OCHOBBI TEOPUH UTP
[Ipaktuyeckas padora o Teme "[lonck

16 BBIUTPBIITHON CTpaTEruu B UTPE C MOTHOM
nHpopmarnuen"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTudeckas pabora no teme "Cpencraa
HCKYCCTBEHHOTO MHTEJIEKTa"
dopmManuzaius TOHITHS AJITOPUTMA.

19 Mammna TrlopuHra Kak yHuBepcalbHas
MoJeb Beluncienuil. Tesuc Yépua—
Teropunra
[IpakTnueckas pabota 1o Teme

20 "CocraBieHue pocToi MporpaMmsl st
MamuHbl Teropunra"

21 Mammuna I[locta

22 Hopmanehbie anropugmel MapkoBa
ANTOPUTMUYECKH HEpPA3pEITUMBbIC 3aaUH.

23 3amgada octaHoBa. HeBO3MOKHOCTE
ABTOMATHUYECKOHN OTJIAJKH MPOTPaMM

24 Cno>XHOCTb BBIYUCIICHUI
[Touck nmpocThIX YKCel B 3aJaHHOM

25 JIMANa30He ¢ MTOMOILbIO AITOPUTMA
«pemrero IparocheHar

26 [IpakTuueckas pabora no teme "Ilonck
MPOCTHIX YHCEIT B 3aJJAaHHOM JIHana3oHe"

7 MHoropa3psiIHbI€ 1IeJIble YHCIIa, 33/1a41

JUTHHHOM apu(METHKHN




28

[IpakTuyeckas pabora o Teme
"Peann3anusa BLIYUCIEHUI C
MHOTOpa3psIHbIMA YHCIaMH"

29

CnoBapu (accoluaTiBHbIE MACCUBBI,
oToOpaxeHwus ). X3MI-TabIUIIbL.
[Toctpoenue andaBUTHO-9YACTOTHOTO
CIIOBapsi IS 3a/IaHHOTO TEKCTa

30

31

32

[IpakTnueckas pabota no Teme
"TTocTpoenue andaBUTHO-4aCTOTHOTO
cJioBapst U1 3aJaHHOTO TeKcTa"

AHam3 TekcTa Ha eCTECTBEHHOM S3BIKE.
Brinenenue mocnemoBaTeIbHOCTEH 1O
mabsiony. PerymnsipHbie BEIpaKeHHUS.
YacToTHBIN aHATN3

ITpakTrueckas padora mo treMe "AHanus
p p
TEKCTa HA ECTECTBEHHOM S3BIKE"

33

Creku. AHanu3 NpaBUIBLHOCTU CKOOOYHOTO
BBIPAKCHUS

34

35

36

Brruucnenue apudmetrndeckoro
BBIPKEHMSI, 3aMMCAHHOTO B MMOCT(HUKCHOM
dhopme

[IpakTudeckas pabota 1mo Teme
"Brruncnenue apudMeTudecKoro
BBIPQKEHMSI, 3aMMMCAHHOTO B MMOCT(HUKCHOMN
dhopme"

Ouepenu. Mcnonb3zoBanue ouepeau Ass
BPEMEHHOI'0 XPAHEHUS JAHHBIX

37

[TpakTrueckas paboTa mo Teme




"Ucnonws3oBanue ouepenu”

38

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnuHBIE
(bunapnsie) nepesbs. [locTpoenue nepesa
JUTSL 32JTaHHOTO apU(METHIECKOTO
BBIPKCHUS

39

40

41

[IpakTuueckas pabota mo Teme
"Ucnons30BaHue 1€PEBHEB IS
BBIYUCIICHUS apH(PMETUIECKUX
BbIpaXKEHUI"

PexypcuBHbBIE arOpUTMBI 00X0/1a JIePEBa.
Hcronp30BaHue CTEKa U OUEPean ISt
o0xoja repeBa

PexypcuBHbIe anroputMbl 00X0/1a AepeBa.
Vcnonp3oBaHue cTeka U O4epeIu JUTst
o0xoja nepesa

42

AnroputMmsl Ha rpagax. [Toctpoenue
MUHUMAaJIBHOI'O OCTOBHOTO JIEPEBA
B3BEIIEHHOT'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpaga

43

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

44

45

KonndecTBo pa3nuvHbIX MTyTeH MEXIy
BEPIIMHAMU OPUEHTUPOBAHHOT'O
AIMKJINYECKoro rpada

Anroput™m JlelKCTpHI.

46

[TpakTrueckas paboTa mo Teme
"Beruncienue JiMHbI KpaTyaruero myTa




MEXTy BepIIuHaMH rpada (aaropurm
Jeitkerpsn)"

47

48

Anroputm ®noiina—Yopiamia
3agauu, pemaemMble ¢ MOMOIIbIO

JUHAMHYECKOTr0 IPOrpaMMUPOBAHUSA:
BBIUHCIICHHE PEKYPCUBHBIX (DYHKIUN

49

[IpakTnueckas pabota 1o Teme
"Brruricnienue pekypcuBHBIX (PYHKIIHIA C
MOMOIIBIO0 JUHAMUYECKOTO
nporpaMmmMupoBaHus"

50

3amauu, pemaeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 MporpaMMHUpPOBaHMs:
MOCYET KOTMYECTBA BAPHAHTOB

51

52

53

[TpakTuueckas padota o teme "llomcuér
KOJIM4YECTBA BAPUAHTOB C MIOMOILIBIO
JMHAMHYECKOT0 IporpaMMupoBaHus"

3&,[[3.‘11/1, pemacMbIC C ITIOMOIIBIO
AXHAMHUYCECKOI'0O IIpOTrpaMMHUPOBAHU:
3aJa4u OIITUMHU3allun

Ilonstue o nmapagurmMax

nporpaMmupoBaHusi. O630p sI3bIKOB
MPOrPaMMHUPOBAHUS

54

[TonsiTre 06 0OHEKTHO-OPUEHTHPOBAHHOM
MIpOrpaMMHUpPOBaHUU

55

OO0BeKTHI U Knacchl. CBOMCTBA U METObI
00BEKTOB

56

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

57

[TpakTrueckas paboTa mo Teme




"Hcronp30BaHie rOTOBLIX KIaCCOB B
nporpamme"

Pa3paboTka mporpaMm Ha OCHOBE

58 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[IpakTrueckas padota "Pa3paboTka

59 MPOCTOM MPOTPAMMBbI C HCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancymnsuusd. [paktudeckas pabota mo

60 teMe "Pa3paboTka kinacca, HCIOIB3YIOIIETO 0.5
MHKanCyJIauuo"

61 Hacnenosanwue. [lomumopdusm

6 [IpakTuyeckas pabora o Teme :
"Pa3zpaboTka nepapxuu Kinaccos"
Cpenpl ObICTPOI pa3pabOTKU MPOrPaMM.

63 [TpoexTupoBanue uHTEpPeiica
I0JIB30BATENSA

64 [IpoextupoBanue nutepdeiica
10JIb30BATENS

65 Hcnonp30BaHne TOTOBBIX YIPABIISAEMBIX
AJIEMEHTOB JIJIsl IOCTpOeHusl uHTepgelica
[IpakTuyeckas pabora o Teme

66 "PazpaboTka rnporpammsl ¢ rpadu4ecKuM 1
uHTepdeiicom”

67 N3yueHne BTOpPOro si3bika
MIPOrpaMMHUPOBAHHUS

68 N3yueHne BTOPOro si3bika
IIPOrpaMMHUPOBAHUS

69 Oranel KOMIIBIOTEPHO-MAaTEMaTHYECKOT O




MOZACIINPOBAHUSA

70

71

,HI/ICKpCTI/IBaHI/IH IIpyu MaTCMAaTUICCKOM

MOZACIIMPOBAHUHN HCIIPCPBIBHLIX IMMPOLECCOB.

MoaenupoBaHH€e IBUKEHHUS

[IpakTrueckas paboTa mo Teme
"MonenupoBanue ABUKEHUS"

72

MonenupoBaHue OMOIIOTUYECKUX CUCTEM.
[IpakTrueckas paboTa Mo Teme
"MonaenupoBaHue OHOJIOTMYECKUX CHCTEM'

0.5

73

MaremMaTudecKue MOACIN B SKOHOMHKE.
BreraucnurensHbIC OKCIICPUMCHTEI C
MOACITAMU

74

75

76

BepositHocTHbie Monenu. [IpakTudeckas
pabora o Teme "MmuTanmonHoe
MO/JISIIMPOBAHHE C TIOMOIIBIO METO/Ia
MonTe-Kapno"

KoMmberoTepHOE MOIEIMPOBAaHUE CUCTEM
yTpaBJIeHUS

O06paboTka pe3ynbTaTOB IKCIIEPUMEHTA

0.5

77

78

79

Tabnuunbie (pesiuoHHbIC) Oa3bl TaHHBIX

ITouck, copTUpOBKa U GUIBTPALUS
JaHHBIX. 3ampoChl Ha BEIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpaMu. Berancisemsie
I10JIS B 3aIpocax

[IpakTuueckas pabora no teme "Pabora ¢
roToBoi 0a30if JaHHBIX"

80

MHuororabianyable 0a3bl JaHHBIX. TUIIBI
CBs3el Mex Iy Tabiuiamu. BuenHuit




K104, I{emocTHOCTh 6a3bl JaHHBIX

[IpakTuueckas pabota 1o Teme

81 "Pa3paboTka MHOTOTaOIUYHON 0a3bI
MaHHBIX"

%) 3anpocsl K MHOTOTa0IMYHBIM 0a3am
JTAHHBIX

23 [IpakTuueckas pabota no Teme "3anpocsl K
MHOTOTa0IMYHON 0a3e maHHBIX"

84 S3bIk ynipaBienus qaHHsiMu SQL
[IpakTuueckas pabota mo Teme

85 "VrpaBieHue TaHHBIMU C TTIOMOIIIBIO SI3bIKa
SQL"

26 Hepensiimonnsie 0a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHTepHeT-npuiioxxenus
ITonsiTHE O CEpPBEPHON U KIUEHTCKON

88 qacTax caiita. TeXHOIOrus «KIUEHT —
cepBep», €€ TOCTOMHCTBA U HEJJOCTATKH

89 OcHogsl s13p1ka HTML

90 IIpaktuyeckas padora no Teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHoBgsl s13p1ka HTML

92 Ocnogsl s13p1ka HTML
IIpakTuyeckas padora no Teme "Co3nanue

93 Be0-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEIUIHbIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"

94 OcHoBbI KackaaHBIX Ta0auI cTreit (CSS)




95

[IpakTruyeckas pabora o Teme
"OdopmiieHre CTPAHUIIBI C TTOMOIIBIO
KaCKaIHBIX Ta0muI cTriiei"

96
97

Cuenapun Ha si3b1ke JavaScript

Cuenapuu Ha s3bike JavaScript

98

99

100

®opmbl Ha BeO-CTpaHHIIE

[IpakTuueckas pabota no teme "O6padoTka
JTaHHBIX (hopm"

Pa3memenue Beb-caiiToB. Ycimyra
XOCTUHTA. 3arpy3Ka (aiiioB Ha CalT

101

Kagpuposanue. Ucnpasnenue
nepcnektusel. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKIIMS 1IBETA.
ObeciBeunBaHuE IIBETHBIX U300pakeHU N

102

103

104

105

BBoa nzo0paxeHuit ¢ HCOIB30BaHUEM
Pa3IMYHbIX HU(POBBIX YCTPOICTB.
[IpakTnueckas padora no teme "O6padboTka
uuppoBbIx Gororpaduit”

Perymis. Pabota ¢ obnactsimu. OUILTPHI.
[IpakTrueckas padota mo Teme "Perymib
undpoBbIx Gororpaduit”

MHorocnoitabie n300paxeHus. TekcToBbIe
ciou. Macka cios. Kanansl. CoxpaHnenue
BbIJIEJIEHHOW 001acTH

[IpakTuueckast pabota 1o Teme
"MHorocnoiabie n300paxxeHus"

0.5

0.5

106

[ToaroroBka uiTrOCcTpaIuii Ay BeO-calToB.
[TpakTrueckas paboTa mo Teme

0.5




" AHUMHPOBaHHBIEC N300paxKeHus"

107

108

Bekropnas rpaduka. Bekropuzamms
pacTpoBBIX H300pakeHUN

[IpakTrueckas padota o Teme "BekTopHas
rpaduka"

109

[TpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS
TPEXMEPHBIX MOJIEIEN

110

111

[IpakTuueckas pabota no teme "Coznanue
MPOCTBIX TPEXMEPHBIX MoJIenen"”

Certounsble MOJCJIN. MaTepI/IaJ'IBI

112

113

114

[IpakTuueckas padbora no teme "CerouHble
mojenn"

MonenpoBaHue HCTOYHUKOB OCBEIICHHUS.
Kamepsl

[IpakTnueckas pabora 1o Teme
"Pennepunr"

115

116

AnnutuBHbIE TexHOJ0TUH (3D-npuHTEpPHI)

IlonsTHE O BUPTYaJIbHON PEAIBHOCTH U
JIOTIOJTHEHHOM peaIbHOCTH

117
118

PesepBHOE Bpems

PesepBHOE Bpemst

119
120
121

PesepBHOE Bpems
PesepBHOE Bpemst

PesepBHOE Bpems

122

PesepBHOE Bpemst

123

PesepBHOE Bpemst

124

Pe3epBHOE Bpems

bt | | | k| | | | e




125

PesepBHoe Bpemst

126
127

PesepBHOE Bpems

PesepBHoe Bpemst

128
129

PesepBHoe Bpemst

PesepBHOE Bpems

130
131

PesepBHoe Bpems

PesepBHOE Bpems

132
133

PesepBHOe Bpems

PesepBHOE Bpems

134
135

PesepBHoe Bpems

PesepBHOE Bpems

136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpemst

I[TPOTPAMME

SN G S G R S R S S T U S S S R —

136

36.5







ITPOBEPAEMBIE HA EI'9 110 HHO®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon

NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHre OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHICHIIHMA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTIMH; BIaJICHWE HaBBIKAMH PabOTHI C
OTEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHJaMH HPOTPaMMHOTO
obecrieyeHnss JUIsI  pEUICHWsT yYeOHBIX 3a1a4 1O  BBIOpaHHOM

cricnyain3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHLMIAX OpraHU3alMM U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTe

1.3

ITormmanne OCHOBHBIX IMPUHOUIIOB AUCKPETHU3allWN PAa3JIMYHbBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOW M TEKCTOBOM
uHpopMalnuy (3alMCh 4YMCEN B TMO3UIHMOHHONW CHCTEME CUYHCIEHHS,
JIEIMMOCTb LIeJIbIX YHCEeN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/JlaHHOM
Jvara3one; o0paboTka MHOTOPAa3pSAHBIX MEIBIX YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U ,Z[pyrI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe Q)YHKHHOHaHBHI)IG BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Branenve OCHOBHBIMH CBEJEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO3aHUA U pa6OTH C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/I‘-ICHI/Iﬁ TEXHOJIOT Ui HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J13.CT51X; HaJIM4ue HpCI[CTaB.HCHI/Iﬁ 00
HUCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTHI B Pa3INYHBIX

npodeccuoHanbHbIX chepax

1.8

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
IIPEACTABJICHUE 3aJJAHHOTO0 HAaTypAJIbHOI'O YHCJIA B PA3JIMYHBIX CHCTEMAaxX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHHH,
UCTOJB3Ysl 3aKOHBI alreOphbl JIOTUKHU; ONpPEeNATh KpaT4alluid MyTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO IMyTeHd MEXIy BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJCIN s
aHanmm3a 00BEKTOB M MPOLECCOB: (HOPMYITUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAINU3 PE3YyJIbTaTOB, MOJYYEHHBIX B XOJ€ MOIEIHUPOBAHUS;
OLICHUBATh AJEKBATHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABISATh PE3YJIbTATHI MOJEIUPOBAHUS B HATJISITHOM BUE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 3a/layd  aHaIM3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3alHs, aHanu3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 3a7a4y aHalln3a
JTAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJACIH, TNPeoOpa3oBaHUE TAHHBIX,

BU3yaliM3allud JaHHBIX, MHTCPHOPCTAlUA PE3YJILTATOB
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YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpapUIECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TApaMETpax AUCKPETU3ALMH. Y MEHUE
ONpPENENATh CPEOHIO CKOPOCTb IIE€pPeNadd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepeauyd Ipu HU3MEHEHHH HH(POPMALUOHHOTO

00BbEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

YMeHne CTpouTh KO, OOECMEeYMBAIOIIMK HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIEHUs IPU U3BECTHOMN YacTOTE€ CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHUHM 3a7ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHWCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHWCIa B TMO3UIUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COJEpXKalllel 3aluch ITOTO 4YUCia B MO3UMLMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIOJHATH

apI/I(l)MeTI/I'-ICCKI/Ie ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Tabiuue
UCTUHHOCTH; HCCIeloBaTb 00JacTh HCTMHHOCTU  BBICKAa3bIBAHMUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHATHU30M
rpadoB (3amayu MOCTPOCHHS ONTHUMAIBHOTO IMYyTH MEXIy BEpIIMHAMHU
rpada, onpenenacHUs KOJUYECTBA PA3IMYHBIX ITyTeH MEXTy BEpIIMHAMH

OPUCHTHUPOBAHHOI'O AIUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JCPEBbA MPU aHAIN3E U IOCTPOCHHUHN KOJ0B M JJIA
MNpEACTaBJICHUA apH(bMeTI/I‘{eCKHX BBIpa)KeHPIfI, npu peHICHUU 3adav
MOorCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUIPHLI MO 3aJdaHHOMY

aIropuTMy; pa3pabaThiBaTb U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6JII/II_I
TPACCUPOBKU,; OIMPCACIIATH 0e3 HCIOJIb30BaHMS KOMIILIOTCPA PE3YJIbTAThI
BBITIOJIHCHHA HECJIOXKHBIX ITPOrpaMM, BKIHOYAOMIWX HHUKJIbI, BETBJICHHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX JaHHBIX

VYMeHue OmpenenaTh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JEMEHTOB MacCcHUBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE ANTOPUTMBbI, JABOWYHBIM IOMCK) W MPUBOAUTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU I pCIICHUA OI[HOﬁ 3aga4u

2.11

Brnagenne yHUBEpPCANBHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHussMu 0 6a30BBIX
TUNAX JAHHBIX M CTPYKTypaxX NaHHbBIX, YMEHHE HCIIOJIb30BaTh OCHOBHbBIE
VOPABISAIOMME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBISATh  aHAIW3
MPEIUIOKECHHOW  MPOrpaMMBI:  OMPENEISATh  PE3ydbTaThl  PadOTHI
NPOTrpaMMBbl TIPH 33JaHHBIX UCXOJHBIX JAHHBIX; OMPEICNIATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (OPMYJIMPOBATh  NPEUIOKCHHS 1O  YIYYIICHHUIO

MporpaMMHOIo KoJia

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCElI, YUCIOBBIX MOCIEA0BaTEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHUCIa B BUAE HaOOpa MPOCTHIX
COMHOXHTEJNEH; Hax0oXKIeHHE MaKCUMalbHOW (MUHUMAaJIbHON) LudpHI
HaTYpaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHs C OCHOBaHHUEM,
He npeBblmaonM 10; BbUMCIEHHE OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATENbHOCTH (CYyMMBI,
IIPOU3BENIEHUSI  CPEAHEro  apu(MEeTHYecKOro, MHHUMAIbHOIO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOMINX
3aJJaHHOMY YCJIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUIN Ha JMaNa3oH MX BO3MOXHBIX 3HAUEHUH, NPUMEHSTH IpU
pELIEHNN 3aJa4d CTPYKTYpPBbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIEPEBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTPaMMBbI IS
00pabOTKM YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIb30BaTh MpH
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IIPOrpaMMm B CpCIC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

npecTaBieHus U 00paOOTKH AAaHHBIX (BKIIIOYas BHIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJa, pelIeHHe 3a/1ad MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl JaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BLIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IHHU(PPOBBIX  TEXHOJIOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TU(GPOBBIX 00pa30BATEILHBIX CEPBUCOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
1HO UH®OPMATHUKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TECHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaHHeJ'IBHI)IC
BBIYMCIICHUA. MHOI‘OHpOHeCCOpHBIC CHUCTCMBI. PacnpeﬂenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06pa60TKa 0O0JBIINX JaHHBIX

[IpyHUKIIBI MOCTPOEHMS WU annapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEM.
CereBbie mpotokonibl. Cerb HMutepHer. Anpecanuss B cetu HHTepHer.
[Tporokoinbr creka TCP/IP. Cucrema nomeHHbIXx uMEH. Pa3nenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCTCﬁ

1.3

1.4

1.5

daiinoBas cucrema. [lonck B (aitnmoBoii cucreme. [IpuHIMIBI pa3MenIeHUs H
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamsaTH. [llaGnoHsl g omucaHus
rpyni ¢ainos

CkopocTp mepenauv  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

HIndpoanue aanHpiXx. CUMMeTpUYHble U HecuMMeTpuuHble mUdpsl. [ndps
npocroit 3amensl. [udp Lesaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, mo3Bossitonive 00Hapy>KMBaTh U UCHPABIIATH OIMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrosiHre Xammunra. KonupoBanue ¢ HoBTOpeHHEM OUTOB.

Konasr XsMmMuHTa
TeopeTnueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEPHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MTOMOIIBI0O HEPAaBHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO JEKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

2.3

Teopernueckne mMoAXonbl K OIEHKE KojiuuecTBa HHGpopMauuu. EauHUIbI
U3MEpeHusi KonuuecTBa uHGpopManmu. AndaBUTHBII MOAXOA K OICHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJJUTUBHOCTH HHopManuu. Popmyna

Xaptnu. Uudopmarus u BepositTHocTs. Dopmyina Lllennona

Cucrembr cumucienus. Pa3BépHyTas 3amuch IENbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cHucTeMe cuncieHus. CBOWCTBA MO3MIIMOHHOM 3allHUCH YHCHA:
KOJIMYECTBO IU(p B 3aMUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA 1IEJIOr0 uncia u3 P-uuHON cucTeMbl CUMCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEYHOH P-muHON npoOu B AECATUUHYIO.
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2.5

AJropuT™M mepeBojia LENOTr0 Yucia U3 JECITHYHOW CHCTeMbl cuucieHus B P-
nuyHyto. IlepeBon koHeuHOW necATUUHOM Jpodbu B P-nunyro. JIBonuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue ornepalnuy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIIICHHAsI CUCTEMa CUHUCIIEHU. J[BONYHO-/IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuporanue tekcroB. Konuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHAapT
UNICODE. Komupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO 00BEMa

TEKCTOBBIX COOOIIEHUM

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuit. Ouenka nHGOpMaoHHOTO 00bEMa TpadrUeCcKuX
AAaHHBIX MIPU 3aJaHHBIX pa3pClICHUN U FJ'IY6I/IHG KOOUpOBaHUA IBETA. LIBGTOBI)I@
monenu. KomupoBanue 3Byka. OneHka MH(OPMAlMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3aJaHHbIX YaCTOTC JUCKPCTU3ALUU U PA3PAAHOCTH KOJUPOBAHUA

Anrebpa noruku. IloHsTue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanyuy 1 onepanyuy HaJ MHOKECTBAMM.
3aKkoHBl anreOpsl JOTMKH. OKBUBAJIEGHTHbIE NpPeoOpa3oBaHUS JIOIMYECKHX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPaBHEHU.

Jlormueckue (QyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPAKECHUN

COBepH_IeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLIC HOPMAJBLHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HUCTUHHOCTH

Jlornueckne »>Ie€MEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmartop.
MHoropa3psaanbiii cymmarop. [loctpoeHne cxem Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenu u mopenupoBanue. lLlenn MopenupoBaHus. AJNEKBATHOCTh MOJETH
MOJIETTUpYEMOMY OOBEKTY WM mporeccy. DopManu3zaiius TpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUE, YAOOHOM JJIsl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXeMBbI, TAOIUIBL, TPadUKH).

[IpencraBnenue 1enbIX 4YHCET B MaMATH KommbioTepa. OrpaHMYeHHOCTb
Juarna3oHa 4Yuced MpH OrpaHMYEHUHM KojuuecTBa paspsnoB. llepenosinenue
paspsnHOl ceTkH. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTEIBHBIN KOJ OTPUIIATEIbHBIX YHCEIL.

[ToGuToBbIe JorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukmnueckuit  casurd. lludpoBanne ¢ moOMONIBIO MOOUTOBOW  OIeparuu




2.12

2.13

2.14

«uckmouaromiee UJIH»

[IpencraBiacHue BEIECTBEHHBIX YMCEN B NMaMATH KOMIIBIOTEpA. 3Hadauasi 4acThb
U NopsAaoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. I[Ipobmembl
XPAaHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaaoB. BellonHeHne omnepanyii ¢ BEIIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

oIn0OoK IIpHU BBIYUCJIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHainu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO MyTH MEXAY BeplIIMHaMU Trpada, ompeaeNeHUE KOJIUYECTBA
pa3IMYHBIX IyTEHd MEXAy BepIIMHAMU OPUEHTUPOBAHHOTO AlMKINYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. J[lepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAXECHUN B BUAE JAepeBa. Mcmonb3oBaHHe

rpa)oB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO MUpa

2.15

2.16

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJHOW MHpopMaruen. [loctpoeHue nepesa
nepebopa BapUaHTOB, OMHUCAaHHE CTPATETHH WIPbl B TaOnuuyHOW (dopMme.

BBII/IFpBII_HHBIC H IIPOUT'PBIITHBIC ITO3HUITUU. BBII/IFpLIH_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBCHHOTI'O HMHTCIIJIICKTA. I/I,Z[eHTI/I(I)I/IKaI_II/IH n IIOUCK
I/I306pa)I(GHI/II>'I, pacio3HaBaHuEC JIUII. Hcnons3oBanne MeTOI0B HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcmonbp30BaHEe METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI M IPOIPAaMMHUPOBAHKE

3.1

dopManuzanus MOHATHA alIropuTMma. MammuHa TeIOpHHTa Kak YHHBEpPCAJIbHAS

MOJEJb BBIYMCICHUM

32

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCMONB3yEeMOM
aMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOOHBIX JaHHbIX. OreHka
aCUMITOTUYECKOW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmbl. IlpuMepsl pa3IUYHBIX AITOPUTMOB

peicHuA OHHOfI 3a1a4u, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3YJbTaTOB pabOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIeHUs] MCIIOJHUTENSIMH M BBIUMCIUTENBHBIX anropuTMmoB. OmnpexneneHue

HUCXOAHBIX JAaHHBIX, IIPHU KOTOPBIX aJITOPUTM MOXKCT JaThb Tpe6yeMLII>'I pe3yiibTaT

AJIFOpI/ITMLI O6pa6OTKI/I HaTypPaJIbHBIX YHUCCII, 3allMCAHHBIX B ITO3WIHWOHHBIX
CUCTEMAX CYHCIICHHA: pa36I/IeHI/IC 3allMCu 4YucCjlda Ha OTACJIIbHBIC I_II/I(I)pBI,
HaxXOXIACHUC CYMMBI U TIIPOU3BCACHUIA I_[I/I(bp, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHUMATBLHOM ) IUQPHIL.




[IpencraBnenue uyncna B BUjae HaOopa IMPOCTHIX COMHOMKHUTENEH. ANTOpUTM
OBICTPOTO BO3BEJICHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JHana3oHe

C TIOMOIIIBIO ATITOPUTMA «pemieTo IpatocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ,HHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

A3pik nmporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 10 EpeMeHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailibl.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anadu. [logmporpaMmel (TpotieAypsl U QYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OHMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcusi. PexkypcuBHble mpoueaypsl u ¢GyHKuuu. Vcmonp3oBaHue cTeka Uis

oprann3anv pCKypCHUBHBIX BBI3OBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHI C momoulbio mojdopa mapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHHMi: MeToJ mepebopa, METOJ| IOJOBUHHOIO JIEJNEHUS.
[TpubnmxEHHOE BBHIYMCIICHUE JIMH KPUBBIX. Bhramcnenne miomaneit ¢uryp c
MTOMOIIBIO0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck wmakcumyma (MUHUMYMa) QYHKLUUH OJHOW IEPEeMEHHONH MeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMH  sI3bIKa
MIPOrpPaMMHUPOBAHUS JIJIsl 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IIOSABJICHUN CHMBOJIA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JIaHHOW CTPOKH, 3aME€Ha HalIeHHOW MOICTPOKH Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM an(paBHTE, YAOBIETBOPSIOMINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpergucieHne  0000IEHHBIX
XapaKTePUCTHK JJICMEHTOB MacCHBa WM YHCJIOBOH IOCIIEI0BATEIHHOCTH
(CyMMBI, TIPOU3BEACHHS, CpPEIHEr0 apu(PMETHUYECKOr0o, MHUHUMAIBHOTO U
MaKCUMaJbHOTO DJEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJIOBJIECTBOPSIOIINX
33JJaHHOMY YCJIOBHIO). JIMHEHHBI TIOWCK 33JaHHOTO 3HAYCHWS B MAacCCHBE.
ANTOpPUTMBI PAa0OOTHI C JJIEMEHTaMH MAacCUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHPOBKA OJHOMEPHOTO MaccuBa. [IpocThie METOABI COPTHPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKkamu). CopTUpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (amroput™ QuickSort). J[BowuHBIi

IIOMCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

3.12

3.13

JIByMepHbIE MacCHBBI (MaTpuLbl). AJITOPUTMBI 0OpabOTKH  JIBYMEpHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOTO MacCHUBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCICHHE MaKCHUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'0 MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCHUBBI,  OTOOpaxeHus).  Xd3UI-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXEHHA. Bbrumcienue
apu(METHYECKOTO BBIPaKEHUS, 3aIIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezu/l. Hcnons3oBanne oduepeau IJisi BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. I[locTpoeHHMe MHHMMAJIBHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBA3HOTO HEOPHEHTHUPOBAHHOro rpada. KomamuecTBo pasnuyHbIX
nyTel MeXAy BEepLUIMHAMU OPUEHTHUPOBAHHOTO alMKIMUYECKOro rpada. AIroputm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(bunapusie) nepeBbs. [locTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHus. PekypcuBHbIe anroputMsl 006xoaa faepesa. Vcnonb3oBaHue cTeka u
ouepeau 1 00xo/a AepeBa

JluHaMHUYeCcKOe POrpaMMUPOBAHNE KaK METOJ PELIEHUS 33]a4 C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOIIBI0 JUHAMUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUNCICHUE PEKYPCUBHBIX (DYHKLUH, MOACYET KOIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIIN3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOIXOJA.

Wukancymnsuus, Hacael0BaHue, MoJnMophu3M
WHpopmanoHHbIe TEXHOJIOTUU

Ananu3 nanHbix. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kjaccuukanus, KilacTepusanusi, aHaiau3 oOTkJIOHeHWH. [locinemoBaTenbHOCTH
pereHus 3a/1ay aHan3a JaHHBIX: cOOp MEePBUYHBIX JAaHHBIX, OUYMCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOp M (MJM) TIOCTPOSHHE MOJENHU, Mpeodpa3oBaHue
JAHHBIX, BU3Yyalu3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbTaToB. [Iporpammubie
cpenctBa u HHTEepHeT-cepBUCH Uisi 0OpaOOTKM M TIPECTaBICHUS JTaHHBIX.

Bonwmue nanasie. MammaHoe o0ydeHne

4.2

AHanmM3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOmwil. BeraucieHue CcyMMmsl,
cpemHero  apudMeTHyecKoro, HauOonbliero (HAaUMEHbBINET0)  3HAYCHUS

nuamnasoHa. Beraucnenue kodpduIMeHTa KOPPEISIIUU JIBYX PSIOB JaHHBIX.




[TocTtpoenne cronmbuaThiX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkui. [Ton6op nuHUYM TpeHa, pelieHue 3a7ad MPOrHO3uPOBaHMSL.

Pemenue 3aaa4 ONTUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusamnusi 0Opud  MaTEMaTHYECKOM  MOJCIHUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHUECKUX
cucteM. MaremMaruueckue MOJAEIM B SKOHOMHUKE. BbIYMCIHUTETbHBIE
SKCIIEPUMEHTHI ¢ Mojaensmu. OO6paboTka pe3yibTaToB ASKCIepuUMeHTa. MeTof
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M TMpoleccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH MO pe3ylibTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE MOJEIH. Meronsl Momnte-Kapio. NmutannonHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. Tabnuila — mpecTaBIeHue CBEACHUI
00 omumorthnHEBIX oOBekTax. Iloine, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
6a30i naHHbIX. 3anosnHeHue 0a3bl AaHHBIX. Ilouck, copTupoBka U (uIbTpanus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3amlpochl ¢ IapaMeTpaMHu.
Brruucnsemsle nosst B 3anpocax.

MHuorota0iauunble 0a3bl AaHHBIX. TUIBI CBsI3ell Mexay Tabnuuamu. BHemHuit
kimto4. LlenoctHoCTh 6a3bl TaHHBIX. 3aMTPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MoOMCKAa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE IOKyMEHTHI. CHOCKH, OTJIaBJICHUE.

[IpaBuna UUTHPOBAHUS MCTOYHMKOB U odopmieHHs Oubanorpapuueckux

CCBIJIIOK




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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