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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma no wuHpopmatuke (yriyOJIEHHBI YpOBEHb) Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHHMs pa3paboTaHa Ha OCHOBE TpPeOOBaHMN K
pe3yiibTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTEbHON MNpOrpaMMbl CPEIHETO
obirero oopazoBanus, npeacraBieHHbix B ®T'OC COO, a Ttakxe eaepaibHOM
paboueii mporpaMMbl BOCITUTAHUS.

[Iporpamma mo wuHbopMaTuke AT MPEACTABICHHE O LENIX, oOuen
cTpaTeruu OOYy4YeHHs, BOCIHUTAHUS M Pa3BUTUA OOyYalOIIUXCS CPEACTBAMHU
yueOHoro npeameta «MHpopmarrka» Ha yriayOnéHHOM ypOBHE, yCTaHABIMBAET
00s13aTeNIbHOE npeaAMETHOE CoJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYpHpPOBAaHHUE MO pa3fielaM U TeMaM Kypca, ONpeenseT pacupenesieHue
€ro 1o kjiaccam (rojgaM U3y4eHusi), Ja€T IPUMEPHOE paclpeiesieHue yUeOHbIX
4acoB IO TEMAaTUYECKUM pasjeliaM Kypca U PEKOMEHIyeMylo (MPUMEPHYIO)
MOCJICIOBATEIPHOCTh WX  HM3YyYCHHS C y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€i, JIOTMKM Y4YE€OHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEN 00yJaromUXCA.

[Iporpamma 1o wuHOpMaTHKe OMNpenenser KOJWYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU YUeOHOro Marepuayia JUisi KaxJaoro roja
M3yUYeHHs, B TOM YHCJE JJISl COJIEPKATEIbHOTO0 HAMOJHEHUS] Pa3HOTO BHUJA
KOHTpOJS (MPOMEXKYTOUHOM arTecTalliu  OOydYalollUXCs, BCEPOCCUMCKUX
MIPOBEPOUYHBIX PabOT, TOCYJAPCTBEHHOM UTOTOBOM aTTectanuu). [Iporpamma o
nH(DOpPMATUKE SBIISETCS OCHOBOW IS COCTaBJICHUS ABTOPCKUX YUYEOHBIX
porpaMM U Y4eOHHUKOB, TOYPOUYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenrem oO1ieM 00pa30BaHUU OTPAKAET:

CYIIHOCTh WH(POPMATHKMA KAaK HAYYHOW JAUCIUIUIMHBI, W3yYaroIIeH
3aKOHOMEPHOCTH MPOTEKAHUS u BO3MOKHOCTH aBTOMATHU3aLIUU
MH(POPMAITMOHHBIX MPOIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE O0OJaCTU MNPUMEHEHUs HUHPOPMATUKH, TMPEKIE BCETO
MH(OpPMAIIMOHHBIE TEXHOJOTHUH, YIIPABICHUE U COLIMANBHYIO chepy;

MEXIUCITUTUTMHAPHBIA  XapakTep WHOOPMATHKA W HWHPOPMAIMOHHON
NESATEebHOCTH.

Kypc undpopmaTtuku ajist ypoBHsI CpeIHETO OOIIETO 00pa30BaHUS SBISIETCS
3aBEpIIAIONIUM HTAllOM HEMPEPHIBHOM MOATOTOBKU OOYydYarOIIUMXCS B 00JacTH
uHpopMaTHkn W WHPOPMANMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJOTHH,
OMMUpaeTcsi Ha COAEp:KaHUE Kypca MH(DPOPMATUKKA YPOBHSI OCHOBHOI'O OOIIETO
o0Opa3oBaHUs U  ONBIT MOCTOSHHOTO  MPUMEHEHUs  HUHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TE€XHOJIOTUH, Ja€T TEOPETHYECKOE OCMBICICHHE,
MHTEpIIpETalNI0 U 0000IIEHNE ATOTO OMbITA.

Pe3ynbTaThl  yriiyOJaEHHOrO ypOBHS HM3Y4YeHHs] Y4yeOHOro MpeaMera
«MapopmaTukay OpPUEHTUPOBAHBI HA TMOJTYyYEHHWE KOMIIETCHTHOCTEH IS
nocieAymoned npodeccuoHaIbHOW JEATeNbHOCTH KakK B paMKax JdaHHOM



MpeIMETHOM 001aCTH, TaK U B CMEXKHBIX ¢ HeH oOmacTax. OHU BKIIOYAIOT B
ceos:

OBJIaJICHUE KJIIOYEBBIMH MOHSATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTpPOUTCS JAaHHas MpeaMeTHas 00JacTh, paCclO3HABAHUE COOTBETCTBYIOIIMX UM
MPU3HAKOB W B3aUMOCBSI3€H, CHOCOOHOCTh JEMOHCTPUPOBATH pPa3IUYHBIC
MOAXOAbl K HM3YYEHHIO SABJICHHM, XapaKTEPHBIX IS M3Yy4aeMOM MpPEIMETHOU
o0nacTu;

YMEHHE pellaTh THUIIOBbIE MPAKTUYECKUE W TEOPETUUYECKUEe 3ajaud,
XapakTepHbIE JIS HWCIOJIb30BAaHUS METOJOB U HMHCTPYMEHTApHUsi JaHHOUN
MpeIMETHOM 001aCTH;

HaJu4yue MPEeJCTaBICHUN O JaHHOW MPeIMETHOW 00JacTh Kak I1eJIOCTHOM
TeOpuu (COBOKYMHOCTH TE€OPHUI), OCHOBHBIX CBS3SIX CO CMEXKHBIMH 00JIaCTSIMU
3HAHUM.

B  pamkax  yrimyOn€HHOro  ypoBHS — u3yueHUs — MH(OpMATHUKHU
oOecrieunBaeTcsl  IeJICHAINpPABICHHAs  MOATOTOBKAa  OOydYamIuxcs K
MpPOJOKEHNIO  o0pa3oBaHUs B OpraHu3anusax  NpodecCHOHAIBHOTO
oOpa3oBaHUs 1O  CHEHHAIBHOCTSIM, HEMOCPEACTBEHHO  CBSI3aHHBIM  C
IUGPOBBIMH  TEXHOJOTHSIMHM, TaKUM KakKk TIporpaMMHas  HHXEHEpHs,
nHopMarmonHas 0e30MacHOCTh, UH(OOPMAIIMOHHBIE CHUCTEMBI U TEXHOJIOTHUH,
MOOUWJIBHBIE CHCTEMBI U CETH, OOJbIINE [aHHBIE W MAalIMHHOE OOy4YeHHE,
MPOMBIIUICHHBIA WHTEPHET BEIle, MCKYCCTBEHHBIM HHTEIIEKT, TEXHOJOTHHU
OECIPOBOJIHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJIOTHH, CHCTEMBI
pacnpeieNi€éHHOr0 peecTpa, TEXHOJOTHMM BHUPTYaJbHOM W JIOMOJHEHHOMU
pEATBHOCTEN.

OcHoBHast 1enb u3ydeHus yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIiyOJIEHHOM YpPOBHE CpenHero oomero oOpa3oBaHuss — oOecreyeHue
JTanbHEUIero pa3BuTus UH(HOPMAIIMOHHBIX KOMIETEHIINM 00y4aromerocs, ero
FOTOBHOCTM K JKM3HU B YCJIOBHUSIX pa3BUBAIOIIETOCS HWH(OPMAIIMOHHOTO
oOllecTBa M BO3pacTarollell KOHKYPEHIIMM Ha PhIHKE Tpyaa. B cBsi3u ¢ 3TuMm
nzyuenue nHpopmatuku B 10—11 kmaccax J0KHO 00€CTIEUUTH:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUSI, OCHOBAHHOIO Ha MOHUMAHHUHU POJIU
nHpopMaTuku, WHOOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMUPOBAHHOCTh ~ OCHOB  JIOTHUYECKOTO M aJITOPUTMHYECKOTO
MBIIIJICHHS;

c(hOpMUPOBAHHOCTh YMEHHUM paznuyarh (HakThl U OLICHKH, CPaBHHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSIMHU OIICHUBAHUS U CBS3b
KPUTEPUEB C  ONPEICIEHHOWM CHUCTEMOW  IIEHHOCTEH, TMPOBEPSATH Ha
JIOCTOBEPHOCTH U 0000111aTh HH(OPMAITHIO;

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O BIUSHUU UH()OPMAILIMOHHBIX
TEXHOJIOTUA Ha >XU3Hb YEJIOBEKa B OOIIECTBE, MOHUMAHHUE COLHAIBHOTO,



SKOHOMHUYECKOT0, MOJUTUYECKOT O, KYJIbTYPHOTO, FOPUIHUYECKOTO, TPUPOJTHOTO,
APrOHOMUYECKOTO, MEIUIMHCKOTO U  (DPU3UOJOTUYECKOTO  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

NPUHATHE TPABOBBIX M JITUYECKUX AaCHEKTOB HHQPOPMAITMOHHBIX
TEXHOJIOTU, OCO3HAHWE OTBETCTBEHHOCTH JIKOJIEH, BOBJIICUEHHBIX B CO3/IAHUE U
UCIIOJIb30BaHUE NHPOPMAITMOHHBIX CUCTEM, paclpoCcTpaHeHre HHHOpMalUH;

CO3/IJaHU€ YCJIIOBUH JJiIs1 pPa3BUTHUSI HABBIKOB YUEOHOM, MPOEKTHON, HAYYHO-
HCCIIEIOBATENbCKON U TBOPUYECKOU AESTEILHOCTH, MOTHBALIMK O0YUYAIOIINXCS K
CaMOPa3BUTHIO.

B conmepxxanun yueOHoro mpeamera «HHopmaTtuka» BBIIETSIOTCS
YETBIPE TEMATUUYECKUX Pa3ea.

Paznen «ludpoBasi rpaMOTHOCTB» TOCBSIIEH BONpPOCaM yCTPOMCTBA
KOMIIBIOTEPOB W JAPYTUX DSJIEMEHTOB LHU(PPOBOTO OKPYKEHHS, BKIIOYAS
KOMITBIOTEPHBIE CETH, MCIIOJIb30BAHUIO CPEACTB OMNEPALMOHHON CHCTEMBI,
pabore B cetu UVHTEpHET U  HUCHOJIB30BAaHUIO HUHTEPHET-CEPBUCOB,
nH(pOpMAIIMOHHON 0€30IaCHOCTH.

Paznen «Teopernyeckme OCHOBbI MHGOPMATHKU» BKIIOYaeT B cels
MOHATUMHBIN amnmapatr WH(MOPMATHKU, BOMPOCH KOAUPOBAHUS HHQPOpMAIIUH,
M3MepeHUss WHPOPMAIIMOHHOTO 00BhEMA JAaHHBIX, OCHOBBI alIreOphl JOTUKU U
KOMITBIOTEPHOTO MOJEITUPOBAHUA.

Paznen «AJIrOpuTMBI M MPOrPAMMHUPOBAHME) HAIMPABJICH HA Pa3BUTHUE
QITOPUTMUYECKOTO MBIILICHUS, pPa3pabOTKy aJIrOpuTMOB M OIEHKY UX
CJIIOKHOCTH, (OPMHUpPOBAHME HABBHIKOB peAM3aAlUA TMPOrPaMM Ha S3BIKAX
MPOrPaMMHPOBAHHUS BBICOKOTO YPOBHSL.

Paznen «HMHpopManHOHHBIE TEXHOJOIMHM» TOCBAIIEH BOIIPOCAM
MPUMEHEHUS UHPOPMAIMOHHBIX TEXHOJOTHUM, pealu30BaHHBIX B MPUKIAJIHBIX
MPOrPaMMHBIX TPOAYKTaX M HHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJadax
aHajau3a JAHHBIX, HUCIOJb30BAaHUIO 0a3 JIaHHBIX M BJEKTPOHHBIX TAOIUIl AJIS
pELIeHUs MPUKJIAIHBIX 3a4a4.

B npuBenéunom nanee coaep:xkanuu yueoHoro npeamera « MapopmaTtukay
KYpCUBOM BBIJICJIEHBl JOMOJIHUTEIbHBIE TEMBI, KOTOPHIE HE BXOIAT B
00s13aTeNIbHYI0 TpOrpaMMy OOYyYEHHUs, HO MOTYT OBITh MPEIJI0KEHBI IS
M3YUYEHHUS OT/IEIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM O0YYarOIIUMCS.

YrnyOn€HHbll ypoBeHb H3y4YeHUST WH(POPMATHUKUA PEKOMEHAYETCS s
TEXHOJIOTUYECKOT0 Mpo(duiis, OpPUEHTUPOBAHHOTO Ha HWHXEHEPHYI U
nHQOPMAIIMOHHYIO Ccephl ACATEILHOCTU. YTIyOJEHHBIM YPOBEHb H3YUCHHS
nHPOpMATHKHU O0ECTIEUNBAET: MOJTOTOBKY OOYYarOUIUXCSl, OPUEHTUPOBAHHBIX
Ha CHEUUAbHOCTU B 00JaCTU MH(OPMAIIMOHHBIX TEXHOJOTHN U MHXKEHEPHBIE
CIICLIMAJIbHOCTH, YYaCTHE B MPOCKTHOW M MCCIEIOBATEIBCKOM NESTEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMU HAMNpPaBJICHUAMH OTpaciu HHGOPMAIUOHHO-



KOMMYHUKAITIOHHBIX TEXHOJIOTHIA, MOATOTOBKY K YYAaCTHIO B OJMMIIHATaX U
cnade EqmHOTO rocyiapcTBEHHOTO K3aMeHa 110 HH(popMaTHKe.

[TocnenoBaTeTbHOCTh M3YUYEHHUS TEM B MpEeIax OJHOTO roaa oOydeHUs
MOXXET OBITh M3MEHEHA 10 YCMOTPEHHUI0 YYHTENsS TMPH IMOJATOTOBKE padoueit
MPOTPAMMBI U TIOYPOYHOTO TTAHUPOBAHUSI.

OO0miee 4rCII0O 4acoB, PEKOMEHOBAHHBIX IS M3yYeHHs] WH()OPMATUKHA —
272 4qaca: B 10 xmacce — 136 gacoB (4 yaca B Hejeno), B 11 kmacce — 136 gacoB
(4 yaca B HeZIEIIO).

COILEPKAHUE OBYUEHUA
10 KVIACC

udposast rpaMOTHOCTD

TpeboBanuss TEXHUKH OE30MACHOCTM U THUTHEHBI IIpu padoTe ¢
KOMIBIOTEPAMH U APYTUMU KOMIOHEHTAMH [IU(POBOTO OKPYKEHUS.

[lpuHnunel  pabOThl  KOMIBIOTEPOB M KOMIIBIOTEPHBIX  CHUCTEM.
Apxutektypa ¢on Heiimana. ABTOMaruueckoe€ BBINOJHEHHE IPOTPAMMBbI
nporieccopoMm. OnepaTuBHas, MMOCTOSSHHAS U JOJTOBpEeMEHHas mamsaTb. OOMeH
JAHHBIMU C NoMONIp0 MHH. KOHTposepsl BHEMHUX YCTpoWCTB. [Ipsimon
JOCTYII K TAMSITH.

OCHOBHBIE  TEHACHLMU  PA3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BBIYMCIICHUS. MHoronpoueccopHbie CHUCTEMBI.
CynepkomnbroTepsl. Pactipeiei€HHbIe BEIUUCIUTENIBHBIE CUCTEMBI U 00paboTKa
OONbIIUX JaHHBIX. MoOuibHbIE HUGPOBBIE YCTPOWCTBA U HUX pPOJb B
KOMMYHHKALUSX. BcTrpoenHbie KOMIIBIOTEPHI. MUKpPOKOHTPOJLIEPHI.
PoGoTusnpoBaHHbIe MPOU3BOJICTBA.

[Iporpammuoe obOecriedeHUE KOMMBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM.
Buaslt mnporpammHoro obecnedeHus U UX HazHadeHue. (OcoOEHHOCTH
MporpaMMHOr0  oOecrieueHusi MOOWIBbHBIX  ycTpoicTB.  [lapamnensHoe
nporpamMmmupoBanue. CucremMHoe nporpammHoe oOecreduenue. OneparuoHHbIe
CUCTEMBI. YTWINTHL. [lpaiiBepbl ycTpoucTB. MHCTAUSINUS M JEUHCTAJUISLHS
MPOrPAaMMHOTO 00ECTICUCHHS.

@aiinoBeie cucTteMbl. [IpuHIIUNBI pa3MelieHuss 1 UMEHOBaHUs (aiijioB B
nosroBpeMenHou nmamsitu. [llabnous! ayist onuvcanus rpynn ¢Gansos.

[Iporpammuoe oOecrieueHue. JIuueHsupoBaHue MPOTrPaMMHOTO
obecnieueHuss u 1UdpoBbIX pecypcoB. IlpompuerapHoe u  cBoOOAHOE
POrpaMMHOE oOecrieueHue. Kommepueckoe U HEKOMMeEpYECKOe

UCIOJB30BaHUE MPOTPAaMMHOTO oOecredueHuss W HUPPOBBIX  PECYypCOB.
OTBETCTBEHHOCTh,  YCTAaHABIMBAaeMas  3aKOHOAATENBCTBOM  Poccuiickon
®denepaluu 3a HEMPABOMEPHOE MCIOIB30BaHUE MTPOTPAMMHOTO OOECIICUECHUS U
U(PPOBBIX PECYPCOB.



[IpuHIMOB TOCTPOEHUS W alMapaTHble KOMIIOHEHTHI KOMITbIOTEPHBIX
cereil. CereBbie npoTokoiibl. Cerb MHTEpHET. Anpecanus B cetu MHTEpHeT.
IIpotokoinsl creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenne [P-cetn Ha moaceT ¢ MOMOIIBID MAacok mojacereil. CereBoe
agMuHucTpupoBanue. [lomydeHue  AaHHBIX O  CETEBBIX  HACTPOMKAX
koMmmbioTepa. [IpoBepka Hamuuust cBsi3u C  y3nom cetu. OnpeaerneHue
MapuIpyTa JIBUKEHUS MMaKETOB.

Bunet  gesarenbHoct B cetu  HWuTepHer. CepBuchl MHTEpHeTA.
['eonndopmaiiionubie cUCTEMBI. ['€OJIOKAIIMOHHBIE CEPBUCHI  PEATBHOTO
BpEMEHHU (Hampumep, JOKalusi MOOWIbHBIX TeIe(OHOB, OMpEIeIICHHE
3arpy’>K€HHOCTH  aBTOMAaructpaiei), HWHTEpPHET-TOProBisl, OpPOHUPOBAHHE
OMJIETOB U T'OCTHUHHUIL.

['ocynapcTBeHHBIE SIEKTPOHHBIE CEPBUCH U yCiIyru. ColUanbHbIE CETH —
OpraHu3aIys KOJUIEKTUBHOTO B3aUMOJEHCTBHUS W oOMeHa JaHHbIMHU. CeTeBoid
ATUKET: MpaBWiia MoBeAeHUs1 B KubeprpocTpaHcTBe. [Ipobiema Mo IMHHOCTH
noyuyeHHou uapopmainuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE U PKOHOMHUUYECKHE YTPO3bl, CBA3AHHBIE C MCIOJIH30BAHUEM
MH(QOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoyiorui.  OOmue  mpoOiaeMbl
3amuThl nHQopManuu U uHOOpMAIMOHHON Oe3omacHOoCTH. CpeacTBa 3alluThl
nH(pOpMAIIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATH3UPOBAHHBIX
nHpopMalMoHHBIX cucteMax. IIpaBoBoe oOecneuenne UHPOPMAIMOHHOMN
0€30IacHOCTH.

[IpenoTBpanieHne  HECAaHKUMOHMPOBAHHOTO  JIOCTylIa K  JIMYHOU
KOHpUIAEHIHAIbHOW  uHGOpPMALMKU,  XpaHsALlEWcs HAa  NEPCOHAIBHOM
KOMIIbIOTEpE, MOOWMIIBHBIX  yCTpoiicTBax. BpemoHocHoe mporpamMmHoe
obecrieueHUe © CMOCcOObl OOpbOBI C HHUM. AHTUBHUPYCHBIE MPOTPAMMEI.
Opranuzamust au4Horo apxuBa wuHbopmanuu. Pe3epBHOe KomHMpoOBaHUE.
[TaponbHas 3amura apxuBa.

[udpoBanue aaHHbIX. CUMMETPUYHBIE M HECUMMETPUYHBIE MIUQPHL.
[Mudper npoctoit 3amensl. [Hudp Ilesapsa. [udp Buxenepa. Anroputm
mudpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nanHele u 3HaHUi. MH(DOpMalnMOHHBIE TMPOIECCH B
MIPUPOJIEe, TEXHUKE U OOIIIECTRBE.

HemnpepbiBHBIE M UCKPETHBIE BEJIMYMHBI W CUTHaAIBL. HeobxomuMocTb
JUCKpeTH3aluy MHPOpMaIu, MpeJHa3HAYEHHON [JIsi XpaHEHUs, nepeaayu u
00paboTKu B IU(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHWe. PaBHOMEpHbIE U HEPABHOMEPHBIE KOJIBI.
JlekoupoBaHue COOOIIEHUM, 3alTMCAHHBIX C IOMOIIBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. [locTpoeHHE OAHO3HAYHO NEKOAUPYEMBIX KOJAOB C IOMOIIBIO



nepeBa. EnuHUIBI U3MepeHus KoanuecTBa uHpopmanuu. AnpaBUTHBIN MOIX0T
K OLICHKE KOJInuecTBa MH(OpMAIIUH.

Cuctembl cuucnenus. PazpépHyTast 3amuch 1edbIX U JpPOOHBIX YHCEN B
MO3UIIMOHHON cucteme cuuciienus. CBONCTBA MO3UIMOHHON 3aluCH 4YHUCa:
KOJIMYECTBO IM(p B 3amuCH, NOpPHU3HAK [JETUMOCTH YHCJIa Ha OCHOBAHUE
CUCTEMBI CUUCIICHUS. AJTOPUTM IEepEeBOJIa LEJIOro uKcia u3 P-udHoil cuctemsl
CUHMCJICHUSI B JIECATUYHYIO. AJTOPUTM IepeBojia KOHeUHOo P-uuHOl npoOu B
JNECATUYHYIO. AJITOPUTM MEPEeBOJAA LEJIOro 4Yuciaa U3 JAECATUYHON CUCTEMBI
curciieHus B P-munyro. IlepeBoa KoHeuHOU necsaTuyHOW Apodu B P-nunyro.
JIBonuHas, BOCbMEpPUYHAs U IIECTHAAIaTEpUUYHAs CUCTEMbl CUUCIIEHUS, CBS3b
MEXIy HHUMHU. ApudMeTHUecKHhe Omepaluu B MO3UIUOHHBIX CHCTEMax
cuucieHus. TpouvHasi ypaBHOBEIICHHasi cHUCTeMa cUucieHus. J[BouuHo-
JECATUYHAS] CUCTEMA CUUCIICHHUS.

KonupoBanne texcroB. KomupoBka ASCII. OpHoOGalTHBIE KOIUPOBKH.
Crangapt UNICODE. Koauposka UTF-8. Onpenenenue mHOOPMaIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIEHU.

KonupoBanne wu3o0paxkenuit. Ouenka uHGOPMAIMOHHOTO 00BEMA
rpauyecKuX JaHHBIX MPU 3aJaHHBIX Pa3pelICeHUH U TIIyOWHE KOJIUPOBAHUS
useta. l{BeroBbie Moaenu. BektopHoe koaupoBanue. @opmathl rpaduueckux
¢aiinos. TpéxmepHas rpaduka. OpakranbHas rpaduka.

KonupoBanne 3Byka. OneHka uH(DOpMaMOHHOTO OOBEMa 3BYKOBBIX
JAHHBIX TPU 33JJaHHBIX YaCTOTE IUCKPETU3AIUU U PA3PATHOCTU KOJAUPOBAHUSI.

Anre6pa noruku. [loHsiTue Bbicka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jloruueckue omnepanuu. TaOnUIbI UCTUHHOCTU. JIOTHYECKHE BBIPAKEHUS.
Jlornueckue ToxzaecTBa. [[oka3aTeabCTBO JIOTMUYECKUX TOXKAECTB C MOMOIIBIO
Ta0JIUIl UICTUHHOCTH. JIornyeckue onepaiuu 1 ornepanuu Haj MHOKECTBAMM.

3aKkoHbl areOphl JOTUKU. DKBUBAJICHTHBIE MPEOOPA30BaHUS JIOTMYECKUX
BbIpaxkeHui. Jlornueckue ypaBHEHHs] U CUCTEMbI YPaBHEHUM.

Jlornueckue  QyHKUMH.  3aBUCHUMOCTh  KOJMYECTBA  BO3MOXKHBIX
JOTUYECKUX (YHKIUMNA OT KoJnuecTBa aprymeHToB. I[lodHbie cucTeMbl
JOTUYECKUX QYHKITUH.

Kanonuueckne Qopmbl  joruueckux  BbIpakeHuidl. CoBeplleHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMAaJbHbIE (OPMBI, AITOPUTMBI HX
MOCTPOCHUS IO TaOJIUIE UCTUHHOCTH.

Jloruueckue »SIE€MEHTBHI B cOCTaBe KomIibioTepa. Tpurrep. Cymmarop.
MHuoropa3psaasiii cymmaTop. [locTpoeHue cxem Ha JOTUYECKUX AJIEMEHTaX IO
3aIaHHOMY JIOTMYECKOMY BBIPQXXEHHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBienne 1eabIX YKCENl B MaMATH KOMIbioTepa. OrpaHUYEHHOCTD
Juara3oHa 4ucesl MpU OTpaHUUYECHHHM KoJiMuecTBa pa3psanoB. llepenonnenue



pa3psgHOl ceTkW. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN AOMOTHUTENbHBINA KOJI OTPUIIATEIbHBIX YHUCEIL.

[ToGuToBbIe NOruMueckue omnepanuu. Jlormdyeckuil, apudmeTHyecKuii u
nuknndyeckut casuru. llludpoBanne ¢ mnoMoONIBI0O TOOUTOBOM Omepaluu
«uckmoyvarouee NUJIN».

[IpencraBienne BEUIECTBEHHBIX YMCEN B MaMSITH KOMIbIOTEpA. 3HavaIas
4acTh M TMOPANOK uyucia. Jluama3oH 3HAaYeHUN BEIIECTBEHHBIX YHUCET.
[IpoGyieMbl XpaHEHUsI BEHIECTBEHHBIX 4YHUCEJ, CBSA3aHHbIE C OTPAHUUYCHHEM
KOJIMYECTBa pa3psiioB. BuimoiHeHHe omepaiuii ¢ BElECTBEHHbIMU YHCIIAMU,
HAKOIJICHUE OMHUOOK MPU BBIUUCICHUSIX.

AJITOPUTMBI H IPOTPAMMHMPOBaHHE

Ornpenenenue BO3MOKHBIX pe3yJIbTaTOB PaOOTHI MPOCTEHIITUX aITOPUTMOB
yIpaBIEHUS] UCTIOJHUTEISIMUA U BBIYMCIHUTENBHBIX alropuTMmoB. OmnpejeneHue
UCXOJHBIX JIaHHBIX, MPU KOTOPHIX aJITOPUTM MOXKET JaTh TpeOyeMblit
pe3yJIbTaT.

Otanbl pelleHus 3ajad Ha KommbloTepe. MHCTpymMeHTanbHbIE CpeficTBa:
TPAHCIATOP, OTJIAMYUK, TPOoPuIMpoBIIMK. KomMmumsauus u HHTEpHpeTarus
nporpamMm. BupTyanbHble MallIuHBI.

NurterpupoBanHas cpefa pa3paOoTku. MeToabsl OTIAIKH MPOTPaMM.
Hcnonb3oBanue TpaccupoBOYHBIX Tabnui. Otnamounsiii BeiBoA. [lommaroBoe
BBITIOJTHEHUE MporpaMmbl. Touku octanoBa. [IpocMoTp 3HaUeHUI TEpEMEHHBIX.

S3bik mporpammupoBanus (Python, Java, C++, C#). Tumbl AaHHBIX:
LETIOUYKCIICHHBIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHYECKHE. BeTBieHus.
Cnoxuble ycnoBusa. [uknsl ¢ ycnoBuem. [ukiasl 10  mepeMEeHHOM.
B3anmo3aMeHsieMOCTh  pa3fWYHBIX BHAOB LHKJIOB. VHBapuant wnwukIia.
CocraBiieHHE LHKJIA C WCHOJIb30BAaHWEM 3apAHEE OMPEACIEHHOTO WHBApHUAHTA
IMKJIA.

JlokyMeHTHpOBaHMEe  mporpamm.  Vcmonb3oBaHue  KOMMEHTapHUEB.
[ToaroroBka onucanusi IporpaMMbl U UHCTPYKIIMH JJIsI IOJIb30BATEIIS.

AnroputmMbel  0OOpabOTKM  HATypaJbHBIX  YHUCEN, 3alUCaHHBIX B
MO3UIIMOHHBIX CUCTEMAaX CUYUCIIEHUsS: pa3OMEeHHE 3alKCHU YHUCiIa HAa OTACJIbHBIC
uudpsl, HAXOXKJIEHUE CYMMBbl H MpOU3BEAEHUA UUPp, HAXOXKICHHE
MaKCUMAaJIbHOW (MUHUMAaJIbLHOMN) ITUDPHI.

Haxoxnaenue Bcex MOPOCTBIX YHCEN B 3aJlaHHOM  JMAamna3oHe.
[IpencraBnenne yuciaa B BUAE HaOOpa MPOCTHIX COMHOXUTENEU. AJTOPUTM
OBICTPOrO BO3BEJICHUS B CTEIICHD.

O6paboTka naHHBIX, XpaHAmuxcsd B (¢aitiax. TexcToBble M JBOUYHBIE
¢aiinbl. DaitioBeie nepeMeHHbIe ((ainoBble ykazatenu). Utenue u3 Qaiina.
3anuck B Qaii.

Pa3buenue 3agaunm Ha mnoazagauu. lloamporpammel (mpouenypsl U
¢yukiuu). Pekypcus. PekypcuBHble 00BeKTHl ((ppakrtanbl). PekypcuBHbIE



nporeaypsl U Gyukiuu. Mcnonb3oBaHue cTeKa Jisl OPraHU3aAINU PEKYPCUBHBIX
BBI30BOB.

Hcnonb3oBanue craHgapTHOM OHOIMOTEKH S3bIKA MPOTPAMMUPOBAHUS.
[Togxmouenne OUOMMOTEK MOANPOTPAMM  CTOPOHHHMX  MPOU3BOIUTENEH.
MonyJIbHBIA OPUHIUII HOCTPOCHUS IPOTPAMM.

Uucnenuble MeToApl. TouyHOe W TNPUONMKEHHOE pEIHICHUs 3ajadi.
UucneHHble METOABl pPEIICHUsT ypaBHEHWM: MeToa mnepedopa, METo.
MOJOBUHHOTO  JeieHus. [lpuOnmxéHHOe  BBIYUCICHUE JUIMH  KPHUBBIX.
Briuncnenue mmomanet Guryp ¢ HOMOIIBIO YHCICHHBIX METOAOB (METOJ
NpSIMOYTOJILHUKOB, MeToJ Tpamneuuii). Ilouck wmakcumyma (MUHHMYMa)
(yHKIIUU OTHOM MEPEMEHHON METO0M MOJIOBUHHOTO JCICHUSI.

O06paboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (yHKIMU — s3bIKA
NporpaMMHUpOBaHus sl  0OpaOOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSABJICHUN CHUMBOJA B
CTpPOKE, pa30ueHue CTPOKM Ha CJIOBa MO MPOOEIBHBIM CHMBOJIAM, IOUCK
MOJCTPOKU BHYTPU JAHHOW CTPOKH, 3aME€HA HAWJECHHOW MOJCTPOKU HA JPYTYIO
cTpoky. ['eHepaliusi Bcex CIOB B HEKOTOPOM alipaBUTE, YIOBIECTBOPSIOUIUX
3aIaHHBIM OrpanuueHusiM. [IpeoOpazoBaHue uuciia B CUMBOJBHYIO CTPOKY U
o0paTHO.

MaccuBbl ¥ TMOCHEIOBATENbHOCTH YKCeN. BbruucieHue o0000mEHHBIX
XapaKTEPUCTHK 3JJIEMEHTOB MAacCHBa WM YHCJIOBOM MOCIEA0BATEIbHOCTH
(CymMMBbI, TpOU3BENEHUS, CPEAHEro AapuPMETUUYECKOTO0, MHUHUMAJIBLHOIO H
MAaKCHUMaJIbHOTO 3JIEMEHTOB, KOJWYECTBA DJIEMEHTOB, YJOBJIETBOPSIOLINX
3aIaHHOMY YCIIOBUIO). JINHEMHBIN MOKUCK 3aJaHHOTO 3HAYEHUSI B MAaCCHUBE.

CoptupoBka omaHOMEpHOro MaccuBa. IIpocTeie MeTOABI COPTUPOBKHU
(MeTon Tmy3bIpbKa, METOJ BbIOOpA, COPTHpPOBKAa BcTaBKkamu). CopTUpOBKa
ciusinueM. beicTtpas coptupoBka MaccuBa (anroputMm QuickSort). J[BomuHbIM
MOKCK B OTCOPTHPOBAHHOM MAaCCHUBE.

JIByMepHble MacCuBBl (MaTpHIlbl). AJITOPUTMBI O00pabOTKU IBYMEPHBIX
MACCHBOB: 3allOJJHEHUE JBYMEPHOTO YHCJIOBOTO MAacCHBa II0 33JaHHBIM
MpaBuiIaM, MOUCK 3JIEMEHTA B JBYMEPHOM MACCHBE, BBIYMCICHHE MAaKCUMyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOI'O MacCUBa, MEPECTaHOBKA CTPOK U
CTOJIOLIOB JIBYMEPHOTO MaCCHBA.

NudopManuoHHbIe TEXHOJIOTUH

TekcToBblil mponieccop. PegaktupoBanue u dhopmarupoBanue. [IpoBepka
opdorpadbun u rpammaruku. CpeacTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM
npoueccope. Hcnonb3zoBanue ctuneid. CTpPyKTYpHUPOBAaHHBIE TEKCTOBBIE
nokyMeHTbl. CHocku, ornaBieHue. KosnektuBHas paboTa ¢ JOKyMEHTaMH.
NHCcTpyMeHTBl peleH3upoBaHUsT B TEKCTOBBIX mpoleccopax. OOmayHbie
cepBuchl. [lenoBas nepenucka. Pedepar. [IpaBuna uutupoBaHusi HICTOUHUKOB U
opopmiieHust oudnuorpapuueckux ccbliok. OdopmieHue crnucka JUTEpaTyphl.



3HaKOMCTBO C KOMITBIOTEPHON BEPCTKOM TEKCTAa. TeXHUUYECKHE CPENICTBA BBOAA
Tekcta. CHenuanu3upoBaHHBIE CPEACTBA PEHNAKTHUPOBAHUS MATEMATUYECKHUX
TEKCTOB.

Amnanu3 naHHbIXx. OCHOBHBIE 3aJ]a4d aHAJIN3A TAHHBIX: TPOTHO3UPOBAHUE,
KJaccuduKkanus, KilacTepusalus, aHaidu3 OTKIoHeHuiu. llocnemnoBaTenbHOCTh
pelieHus 3ajlay aHaJIn3a JIaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OI[EHKA
KauecTBa JaHHBIX, BBIOOP W/WIM TOCTPOEHUE MOJEIH, Mpeodpa3oBaHUE
JNAHHBIX, BU3yaJu3alus TaHHBIX, HHTEPOpPETalus pe3yabTaroB. [IporpammHubie
CpPEeACTBa W HHTEPHET-CEPBUCHI i OOpaOOTKM M MPEACTABICHUS JIaHHBIX.
Bonbmve nannsie. Maimanoe o0yuenue. MIHTeIeKTyanbHbIN aHATU3 TaHHbBIX.

AHaNu3 TaHHBIX C TOMOIIBIO JIEKTPOHHBIX TabJull. BeluuciaeHue cymmel,
cpeaHero  apuMEeTHYECKOTo, HauOOoJblIero (HAaMMEHBIIEr0) 3HAYEHHS
nuarnas3oHa. Beruncnenune kodpduiirieHTa KOppesiuu JIBYX PSAIOB JTaHHBIX.
[TocTpoenue cTonO4aThiX, JUHEHYATHIX U KPYTroBbIX nuarpamm. [loctpoenue
rpapukoB  ¢ynkumii.  IlomGop  nuHMM  TpeHJa,  pelIeHHe  3a1ay
MIPOTHO3UPOBAHUS.

UucneHHoe pelleHrue YpaBHEHUU C TMOMOINIBI0 MOJA00pa MmapameTpa.
OnrtuMuszanusi Kak MOUCK HAWIYYIIEr0 pEUIeHUs B 3aJaHHBIX YCIOBUSX.
HeneBass ¢dyHkuusa, orpanudeHusi. JlokanbHble W T100aNbHBIA MHUHUMYMBI
ueneBo QyHkuuu. Permenue 3agad ONTUMHU3ALMU C TOMOIIBIO 3JIEKTPOHHBIX
Ta0IuII.

11 KVIACC

Teoperuueckre 0CHOBbI HH(POPMATHKH

Teopernueckue MOAXOAbI K OIEHKE KOJWYecTBa HHMOpManuu. 3aKOH
agauTuBHOCTU UHPopMaruu. @opmyna Xaptiau. Muadopmanus 1 BEpOSITHOCTb.
®opmyna lllenHoHa.

Anroputmbl cxatus AaHHbIX. Anroput™m RLE. Anroputv Xaddmana.
Anroputm LZW. ANTOpuTMBI CKAaTUS [aHHBIX C MOTEPAMHU. Y MEHBIICHUE
ryOuMHBl KojnupoBaHusl 1BeTa. OcHOBHbIE uaen anroputmoB cxkatusa JPEG,
MP3.

CkopoCTh Tepenauy JaHHBIX. 3aBUCUMOCTb BPEMEHU IIepelladyd OT
MH(POPMAIIMOHHOTO 00BhEMA TAaHHBIX U XapaKTePUCTUK KaHaja CcBs3U. [IpuynHbI
BO3HUKHOBEHHUS OWIMOOK TMpu Tmnepenade JaHHbIX. Kojapl, MO3BOJISIONINE
OoOHapy»XWBaTh U UCHPABIATH OMMOKHU, BO3HUKAIOIINE NPU Tepeadye JaHHbIX.
Paccrossnue Xosmmunra. KoaupoBanue ¢ mnoBTropeHueM OutoB. Kogbl
X3MMUHTrA.

Cucrembl. KoMIoHeHTBI cucTeMbl U UX B3aumonaeiuctBue. CHUCTEMHBIN
addext. Yrpapnenue kak nHGOPMALIMOHHBIHN Mporiecc. OOpaTHas CBSI3b.



Mogaenu u mogenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJETU
MOJEIUPYEMOMY  OOBEKTY  WIJIM  [Opoleccy, IelId  MOJEIUPOBAHMUS.
dopmanu3zanusi IPUKIATHBIX 3a71a4.

[IpencraBrnennie pe3ynbTaTOB MOJIEIUPOBAHUS B BUIE, YIAOOHOM st
BOCIIpUATHSL 4elOBEeKOM. ['paduueckoe TpeACTaBICHUE MAHHBIX (CXEMBI,
Ta0auIbl, rpadukn).

I'padpi. OcHoBHbie mOHsATUS. Buasl rpadoB. Omnucanue rtpadoB ¢
MOMOIIIBI0O MAaTPHUIl CMEXKHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXHOCTH.
Pemiennie  alropuTMUYECKMX 3a7ad, CBSI3aHHBIX C aHalu3oM Tpados
(mocTpoeHre ONTUMAIBLHOTO MYyTH MEXIy BeplIMHamMu rpada, ompenesieHue
KOJIMYECTBA PA3UYHBIX NyTeld MEXIy BepIIMHAMU OPUEHTUPOBAHHOTO
aIUKINYecKoro rpada).

JlepeBbs. bunapuoe aepeso. JlepeBbs moucka. CriocoObl 00xoda JiepeBa.
[IpencraBnenne apuMeTUUECKUX BBIPAKEHHN B BUIE JepeBa. JMCKpeTHbIE
UTPBl JBYX UTPOKOB C mojHOM mHpopmanueit. [loctpoenne nepesa mepedopa
BAPUAHTOB, OMUCAHUE CTPATErMu UTPhl B TaOIUYHOU (opme. BoiUrpriiinbie u
MPOUTPHINTHBIE TO3ULIUH. BBIUTPHIIITHBIE CTPATETHUH.

CpencTBa HCKYCCTBEHHOTO HHTEIIEKTa. CepBUCHI MAIIMHHOTO MIEPEBOAA U
pacrio3HaBaHusi ycTHOW peun. KorHutuBHble cepBuchl. Wnentudukanus u
MOUCK H300pakeHuM, pacno3HaBanue ull. CamooOydaromuecss CHUCTEMBI.
NckycCTBEHHBIM MHTEIUIEKT B KOMIBIOTEPHBIX Urpax. Mcmnonb3oBaHue METOA0B
HMCKYCCTBEHHOTO MHTEJUIEKTa B 0Oyyawmux cucremax. Vcnoib3oBaHue
METOJIOB HMCKYCCTBEHHOTO HHTEJUIEKTa B poOoTOTexHHKe. MHTepHeT Bemieil.
[lepcriekTUBBI ~ pPa3BUTUSL  KOMIIBIOTEPHBIX  MHTEJUICKTYyaJbHBIX  CHCTEM.
Henpounnsie cetn.

AJITOPUTMBI M IPOTPAMMHMPOBaHHE

dopmanu3auuss NOHATUA  anroputma. Mammba  TeropuHra  Kak
YHHUBEpCcalibHasi MOIeNIb Beruuciaennil. Tesuc Yépua—Trropunra.

OreHKa CII0XKHOCTHU BhIUKCIICHUI. Bpemst paboThl U 00BEM UCTIONIB3yEMOM
maMmsiTH, HUX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OleHka
ACHUMIITOTUYECKOW CJO0XHOCTHA aJITOPUTMOB. AJTOPUTMBI MOJUHOMHUAIBHON
cinoxxkHoctu. IlepebGopubie anroput™mbl. I[lpumepsl pa3IUyYHBIX aITOPUTMOB
peLIeHUsI OOHOM 3a7]a4, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTb.

[Tonck mpoOCTHIX YMCEN B 3aJaHHOM AMAIA30HE C MOMOIIBIO alropuTMa
«petero DparocheHay.

MHoropa3psiHble 1eNble YUCcia, 3a/1a4d JIUHHON apu(METHUKH.

CnoBapu (accollMaTUBHBIE MACCUBBI, OTOOpa)KeHHs). XAII-TaOJHUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO CJIOBAPS JIJISl 3IaHHOTO TEKCTAa.

Crexu. AHanu3 MNPaBWIBHOCTH CKOOOYHOTO BbIpa)keHUs. BbruucieHue
apu(pMETUUYECKOTO BBIPAKEHHUS, 3aMUCAHHOTO B MOCTPUKCHOU dopme.

Ouepenu. Mcnionp30Banue ouepean sl BPEMEHHOTO XPAaHEHHS JAHHBIX.



Anroputmbl Ha Tpadax. [locTpoeHrne MUHUMAIIBHOTO OCTOBHOTO J€peBa
B3BEILICHHOTO CBSI3HOTO HEOPUEHTHUPOBAHHOTO rpacda. KonmduecTBO pa3inuHbIX
myTed MEXJy BEpIIMHAMU OPHUEHTUPOBAHHOIO AIMKIWYECKOro TIpada.
Anroput™m JIeHKCTpHI.

JlepeBbsi. Peanmsauuss nepeBa C IMOMOLIBKD CCBUIOYHBIX CTPYKTYD.
JIBonunbie (OuHapHbie) JAepeBbs. llocTpoenwe nepeBa Mg 3alaHHOTO
apu(METUYECKOr0 BBhIpaKeHUSI. PeKypcuUBHBIE alropuTMbl 00X0/Ja JepeBa.
Hcnonb3oBaHue cTeka U ouepenu st 00xoja AepeBa.

JlunaMmuueckoe TMPOrpaMMUPOBAHME KAaK METOJA pEIIeHUs 3aj1ad ¢
COXpPAaHEHHEM MPOMEKYTOUHBIX PE3yJbTAaTOB. 3aJjauu, pelIaeMble C MOMOIIbIO
JUHAMHYECKOTO MPOTrPpaMMHUPOBAHUS: BBIYUCIECHUE PEKYPCUBHBIX (YHKIIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONTUMU3ALIUH.

[Tonsarre 00 0ObEKTHO-OPUEHTUPOBAHHOM MpOrpaMMUpoBaHUU. OOBEKTHI
n knaccel. CBoWcTBA M METONbl OOBEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN
ananu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO
noaxoja. MHkancynsus, Haclel0BaHue, MOJTUMOP(U3M.

Cpenpl ObicTpoit pazpabotku mporpamm. [IpoekTupoBanue uHTepdeiica
noib3oBatens. lMcnonb3oBaHUME TOTOBBIX YIPABISIEMBIX JJIEMEHTOB  JUIs
MOCTpOeHMs nHTEpdeiica.

O630p  s3bIKOB  mporpammupoBanus. lloHsiTue o0  mapagurmax
MpOrpaMMHUPOBAHUS.

NudopManuoHHbIe TEXHOJIOTUH

OTtanbkl KOMIOBIOTEPHO-MATEMATUYECKOTO MOJCIUPOBAHUS: TOCTAaHOBKA
3ajaun, pa3pabOTKa MOJENIH, TECTUPOBAHUE MOJEIU, KOMIIbIOTEPHBIHN
AKCIEPUMEHT, aHAIIU3 PE3yJIHbTATOB MOJCIUPOBAHUS.

Jluckpetuzauusi Mpu MaTeMaTHYECKOM MOJACIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue JBHXeHUs. MojenupoBaHue OHOJOTHUYECKUX
cucteM. MareMaTuueckue MOJEeNM B JKOHOMHKE. BpruncnutenbHbie
AKCIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3ynabTaTOB IKCHEpUMEHTa. MeTo] HAMMEHBIINX KBaJIPaTOB.
OlleHKa YHUCJIOBBIX MMAPaMETPOB MOJEIUPYEMBIX OOBEKTOB M IPOIIECCOB.
BoccraHoBieHrEe 3aBUCUMOCTEN 10 PE3yJIbTaTaM IKCIIEPUMEHTA.

BepostHoctaeie moaenu. Meroael  Monte-Kapno. Hmuranmonnoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBaHHUS.

Tabnuunble (pensiuuoHHbIC) Oa3bl JaHHBIX. Tabnmuua — mpeacTaBiIcHUE
cBeJleHni 00 oqHOTUIHEIX 00bekTax. [lome, 3anucey. Kiorou Tabmumel. Pabora ¢
roToBoil 0a30M NaHHBIX. 3amoysiHeHUEe Oa3bl AaHHBIX. [louck, copTUpOBKa U
dbunbTpanus JaHHBIX. 3aMpPOChl HA BEIOOPKY JaHHBIX. 3aMpOChl C MapaMeTpaMu.
Brrancngemsie mosst B 3ampocax.



MHorotabnuunbie 0a3bl JaHHBIX. TUNBI CBsI3EH MeEXAy TaOIUIaMH.
Buemnuit kmtod. [{enocTHOCTh 0a3bl TaHHBIX. 3ampoChl K MHOTOTAOJUYHBIM
0a3aM JaHHBIX.

WNurepuer-npunoxenus. [loHarre o cepBepHON M KIMEHTCKOM YacTsX
caiita. TexHOJNOrus «KIUEHT — cepBep», €€ JOCTOMHCTBA U HEIOCTaTKH.
OcHoBbl s3pika HTML u kackagubix tabnui ctuneidt (CSS). Cuenapuu Ha
s3bike JavaScript. @opMbl Ha BeO-CTpaHHIIE.

Pa3Mmelienne BeO-caliToB. Y cayra XocTuHra. 3arpy3ka (aiijioB Ha CauT.

BBoa nzo0paxeHuii ¢ UCTIOb30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOICTB
(mudpoBbIX PoToOanmapaToB U MUKPOCKOIIOB, BUJIEOKaMeEp, CKAHEPOB U APYTUX
yctpoiictB).  I'paduueckuit  pemaktop.  Pazpemenue.  Kampupopanue.
Ucnpasnenue nepcrnextuBbl. ['nucrorpamma. Koppekius ypoBHEH, KOppeKIHs
nsera. (OOecuBeurnBaHWE IBETHbIX H300paxeHuid. Peryms. Pabora ¢
obnactsiMu. OUIBTPHI.

MHuorocinolinble n300paxkenusi. TekcTtoBbie ciou. Macka cnosi. Kanamsl.
Coxpanenue BbifieieHHON oOnactu. I[loaroroBka wuimtocTpanuii s BeO-
caliToB. AHUMUPOBAHHbBIE U300PAKEHUS.

Bektopnas rpaduka. IlpumurtuBel. M3MeHeHue mOpsiaKa >SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. [ pynnuposka. Kpussie. @opmaTbl BEKTOPHBIX
PUCYHKOB. Ucnonb3oBaHue  KOHTYpPOB. Bekropuzamusi ~ pacTpOBBIX
M300paKeHU.

[IpyHIMIIBL TOCTPOCHUSA M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIIEH.
Cerounsie mMozenu. Marepuansl. MoaenupoBaHHE HCTOYHHUKOB OCBELICHHS.
Kameprl. AgautuBnbie Texnonoruu (3D-npuntepsl). [lonaTtre o BUpTyanbHOMN
PEATIbHOCTH U JIOTIOJTHEHHON PEATbHOCTH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
UH®OPMATUKE (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3yibTaThl OTPAXKAIOT TOTOBHOCTh U  CHOCOOHOCTH
oOyyarommxcsi pyKoBOJICTBOBATbCSI CHOPMUPOBAHHOM BHYTPEHHEUW MO3UIIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTALMM, ITO3UTUBHBIX BHYTPEHHUX
yOeXKACHUN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM I[IEHHOCTSIM POCCUUCKOTO
00111eCcTBa, paCIIMPEHHUE )KU3HEHHOTO OMbITA U OMBITA JAEATEILHOCTU B MpOLIecce
peanu3aluu  CpelcTBaMU ydyeOHOro TMpeaMeTa OCHOBHBIX —HalpaBJICHUHN
BOCHUTATEIIbHOMN AEATEILHOCTH.

B pesynbpraTe u3ydeHus WHPOPMATUKH HA YpPOBHE CPEAHEro OOIIEro
oOpazoBanus y oOyuaromierocs OyAayT cpOpMHUpPOBaHBI  CIEIYIOIINE
JIMYHOCTHBIE PE3YIbTATHI:



1) rpaskIaHCKOro BOCIIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKEHUE
3aKOHa W TPaBOMOpPsSAKa, COOJIOJICHHME  OCHOBOIIOJATAIONIUX  HOPM
MH()OPMAITMOHHOTO TTpaBa U UHPOPMAITMOHHON OE30MIaCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITh HJICOJOTUHM SKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHOPOOUH, IUCKPUMHUHAIIMU MO COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYAJIbHOM MPOCTPAHCTBE;

2) NIaTPUOTUYECKOT0 BOCITUTAHMS:

IIEHHOCTHOE OTHOIIEHUE K HCTOPUYECKOMY HACIEIUI0, ITOCTUKEHHUSIM
Poccun B  Hayke, MCKYCCTBE, TEXHOJOTHSAX, [OHMMAHWE 3HAYCHUS
MH(QOPMATUKU KaK HAYKHU B )KU3HU COBPEMEHHOTO OOIIECTBA;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAllUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
cetu HTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAash 3CTETUKY HAy4YHOrO U
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTH BOCIPMHUMATh Pa3JIMUHbIE BUABl UCKYCCTBa, B TOM YHCIIE
OCHOBAHHOI'0O HAa UCTOJIb30BaHUH UH(OPMAIITUOHHBIX TEXHOJIOTHIA;

5) pu3nvyecKoro BOCIUTAHMSA:

cOpMHUPOBAHHOCTh  3JI0POBOTO M  0Oe3omacHOro oOpasza  JKH3HH,
OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 3a CUET
coO0IeHus TpeOOBaHMIA 0e3omacHo JKCIUTyaTaluu CPENCTB
MH(QOPMAITMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AQKTHUBHOM JESTEILHOCTH TEXHOJIOTHYECKOW U COIMATbHOU
HaIpaBJICHHOCTH, CITOCOOHOCTD WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITETILHO BBITIOHATH TaKylO JEATEIbHOCTD;

uHTepec K cdepaM npodhecCHOHAIBHON NESITEIbHOCTH, CBS3aHHBIM C
MHQOPMATUKON, MPOrpaMMUPOBAHUEM U UH(POPMAIIMOHHBIMU TE€XHOJIOTHUSIMHU,
OCHOBAaHHBIMU Ha JOCTUKEHUAX HAYKH MHPOPMATUKU U HAYUYHO-TEXHUYECKOTO
mporpecca, YMEHHE COBEpIATh OCO3HAHHBIM BBIOOp Oyayiel npodeccuu u
peaau30BBIBaTh COOCTBEHHBIE )KU3HEHHbIE TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa3OBaHMUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0J10THYeCKOTr0 BOCIIUTAHMS:

OCO3HAHUE TI00ATIBHOTO XapaKTepa HKOJOTUUECKUX MPOoOJIeM U MyTel ux
pelieHrs, B TOM 4YHCIE€ C YYETOM BO3MOXKHOCTEH HMH(GOPMAIIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;



8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAyKH, JOCTHKEHUSM HAYYHO-TEXHUYECKOrO IMporpecca u
OOIIIECTBEHHOM TPaKTUKH, 3a CYET MOHUMAHHUSA POJH HHGOPMAIIMOHHBIX
pecypcoB, UH(DPOPMAIIMOHHBIX MPOIECCOB M MH(POPMAIIMOHHBIX TEXHOJOTUNA B
yCHOBUAX LU(PPOBOM TpaHchopMmanuu MHOTUX chep KU3HU COBPEMEHHOTO
o0IIecTBa;

OCO3HAHUE IIEHHOCTU HAYYHOU JESTEIbHOCTH, TOTOBHOCThH OCYILECTBIISITh
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

B nporuecce nocTukeHUs] TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOTPAMMBbI
no wuHPOpPMATUKE Yy OOYYAIONIUXCS COBEPIICHCTBYETCA 3MOIMOHATBHBIN
WHTEJUICKT, MPEANoJararoniuii chopMUpPOBaAaHHOCTD:

CaMOPETyJIUPOBAHUS, BKIIOUAIOIIET0 CAMOKOHTPOIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJalNTHPOBATHCI K
SMOILIMOHAIBLHBIM H3MEHEHUSIM U TPOSBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIIOYAIOIIEH CTpEMIIEHUE K JOCTHXKEHUIO LIeNU
U yCIEeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JIEUCTBOBATH, UCXOJSl U3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh IOHHMAaTh HSMOLHMOHAIBHOE
COCTOSIHUE JPYTUX, YYHUTHIBATh €ro MPH OCYIIECTBICHUU KOMMYHHUKAIIUH,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COIIMAJIPHBIX  HABBIKOB, BKIIIOYAIOIIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOIIICHHS C APYTUMU JIIOJbMHU, 3a00TUTHCS, IPOSIBIISATh MHTEPEC U pa3peliaTh
KOH(JIMKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynpraTe um3ydeHuss mHOOpPMATUKH HA YPOBHE CPEIHEr0 OOIIETO
oOpazoBanus y oOyuwatomerocs OyayT copMUpOBaHBI MeETaNpPeIMETHBIC
pPE3yNbTaThl, OTPAKEHHBIC B YHUBEPCATHHBIX YUCOHBIX JTCUCTBUSIX, & UMEHHO —
MMO3HABATENIbHBIE YHUBEpCadbHbIC YYCOHBIE NEUCTBHUS, KOMMYHHKATHBHBIE
YHUBEpCAIbHBIC y4eOHBIC NEHCTBHSI, PETYJISTUBHBIE YHUBEpPCAIbHbIC YUCOHBIS
JEHCTBUS, COBMECTHAS JIEATEITHHOCTD.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUYeOHbIE 1eCTBUS
1) 6a3oBbIe JIOrHYECKHE A€ CTBHUS:
CaMOCTOSITENTbHO  (GOPMYJIIMPOBATH M AKTyaJIM3UpPOBAThH  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUA ISl CPABHCHMUS,
KJIaccu@uKauy U 00001IeHNUS;



ONpENEeNATh IENN ACSITEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHXKEHUS;

BBISBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEUYUSI B paccMaTPUBAEMBIX
SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUsI TPOOJIEMBI ¢ YUETOM aHalK3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
PE3yJbTATOB IIEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUM 1€ TEIHHOCTH;

KOOPAMHUPOBAaTh U BBIMOJHATH PabOTy B  YCIOBUAX PEAJIbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICICTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHHE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKIE 1eCTBUS:

BJIQJICTh ~ HaBBIKAMH  Y4eOHO-HCCJIEIOBATEILCKOM W MPOEKTHOMU
NEATeNbHOCTH, HAaBbIKAMHM  paspelieHuss mnpoOjeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSATEIIbHOMY IMOUCKY METOJIOB PEIICHUS] MPAKTUUECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJOB MTO3HAHUS;

OCYILECTBIISITh PA3IUYHbIE BUJbI JACSATEILHOCTU MO TMOJYYEHHUIO HOBOTO
3HaHUsS, €ro MHTEPHpeTaIuu, TpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX
Y4EOHBIX CHUTyallMsIX, B TOM YHCJI€ MPHU CO3JaHUU YYEOHBIX U COLMAIBHBIX
MIPOEKTOB;

dbopMupoBaTh  HAy4YHBIM  TWUN  MBIIUICHUS,  BJIaJA€Th  HAyYHOU
TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUAMHU U METOJaMU;

CTaBUTh U (OPMYJHUPOBATH COOCTBEHHBIE 3aJjadyd B 00pa3oBaTeNbHOU
NEATeNIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISABJISITh MPUUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyalM3UpPOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Yy €€ pEelIeHUs, HaXOAUTh apryMEHTHI JJIsl I0Ka3aTelbCTBa
CBOUX yTBEPXKIACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBaTh TMOJYUYECHHBbIE B XOJI€ pEILICHUS] 3aJlaud pe3yJIbTaThl,
KPUTHYECKH OILIEHUBAaTh WX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITH 1LI€JICHANPABICHHBIN MOUCK MEPEHOCca CPEACTB U CIIOCOOOB
JeHUCcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMeTh MEPEHOCUTH 3HAHUS B MO3HABATEJbHYIO U MPAKTUYECKYIO 00JIacTH
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJECH, IPEAJIaraTb OPUTHHATIBLHBIE MOIX0/IbI U PEIICHUS,
CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIEC PELICHUS.

3) pabora ¢ uH(popMaumeii:



BJIQJICTh HABBIKAMHU TMOJYyYEeHHUS HUH(POpMAIMU U3 HCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IMOUCK, aHAIU3, CUCTEMaTU3AIUI0 U
MHTEpIIpeTalnio HHPOpMAIIMU Pa3TUYHBIX BUAOB U (HOPM IIPEACTaBICHUS;

CO3/1aBaTh TEKCThl B pa3iMYHBIX (Qopmarax ¢ y4€TOM Ha3HA4YCHUS
uHpopMaluu U 1EJIEBOM ayJIUTOPUHU, BBIOMpas ONTUMAIbHYIO (opMy
MPEJCTABICHUS U BU3YyaJIU3allUH;

OIICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTh HHPOpPMAITNH, €€ COOTBETCTBUE
MPABOBBIM U MOPAJIbHO-ITUYECKUM HOpMaM;

UCIIOJB30BaTh CpeAcTBa HMH(GOPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUA B PEHIEHUWH  KOTHUTUBHBIX, = KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 ¢ COOJIIOJEHUEM TPEOOBAHUM SPTOHOMUKHU, TEXHUKU
0€30MacCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUsI, TPABOBBIX U ITUUECKUX HOPM,
HOpPM UHGOPMAITMOHHON 0€30TaCHOCTH;

BJIaJICTh ~ HABBIKAMM  pACHO3HABaHUS W  3allUThl  UHGOPMAIUU,
nH(POpPMAIIMOHHOM 0€301MaCHOCTH JTUYHOCTH.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHBLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIMHU BO BCeX chepax xKU3HMU;

pacmo3HaBaTh HEBepOallbHBIE CpeACTBa OOIIEHHUS, MOHUMATh 3HAYCHHUE
COIIMATIBHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYyallUi U
CMSITYaTh KOH(JIUKTHI;

BIIaJICTh  PA3JIUYHBIMU  CIIOCOOAMHM  OOIEHUST W  B3aUMOJICHCTBHS,
apryMEHTHUPOBAHHO BECTU JIUAJIOT, YMETh CMSATYaTh KOH(JIMKTHBIEC CUTYalIUH;

Pa3BEPHYTO U JOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eSITeJIbHOCTh:

MMOHUMATh u HCII0Ib30BaTh MPEUMYIIECTBA KOMaHJIHOM u
WHIUBUYaJIbHON paboTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHU ¢ y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH KaKJ0T0 YWICHA KOJIJICKTHUBA;

NPUHUMATh II€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBAaTH U
KOOPJAMHHUPOBATH JCUCTBUA MO MX JTOCTHUXKEHHUIO: COCTABJIATH IUIAH JCUCTBUU,
pacrpenensTh pojid ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM paboOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXJOTO yYaCTHHKAa KOMaHIbI B
001U pe3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OICHMBATh HMAEHU C MO3UIUM HOBU3HBI,
OPUTHHAJIBLHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.



PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH

1) camoopranu3zanus:

CaMOCTOSITEIbHO ~ OCYIIECTBIIATh  IMO3HABATEIBbHYK)  JIESITEIBbHOCTD,
BBIABJISITh TPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJadydl B
00pa3zoBaTeIbHON AEATEILHOCTU U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENIbHO COCTaBJISITh IJIAaH peIIeHUs MpoOJieMbl €  Y4€TOM
HMMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsiTb  paMKd  y4yeOHOro TMpeJAMETa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JenaTh ~ OCO3HAaHHBIM  BBIOOp,  apryMEHTHpPOBaThL  €ro,  OpaThb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U TMPOSIBICHUIO MIUPOKOWU IPYIULIUHU B
pa3HBIX 00JIACTSIX 3HAHUM, MOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JE€ATEIbHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BJIQJICTh HABBIKAMHM [O3HABATEJILHOM pediiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB U
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI peIECKCUU IJI OIIEHKH CUTYalllH, BIOOpa
BEPHOTO PELICHUS;

OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh pEHIEHUs MO0 HUX
CHIKCHUIO;

MPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX MPU aHAIU3E PE3YyJIbTAaTOB
NEATENBHOCTH.

3) npuHATHS Ce0H U APYTrUX:

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI W apryMEHTHl JPYIUX MPU aHAIU3E PE3YyJIbTAaTOB
NEATENbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMU APYroro 4eJIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

B nponecce uzydenus kypca uHGOpMaTUKU YriayOJnEHHOTO ypoBHA ¢ 10
Knacce oOyvaromuMucsd OyAyT JOCTUTHYTBHI —CIEOYIOIIME IPEIMETHbIE
pPE3yJIbTaTHI:



BJIQJICHUE TPEJCTABICHUSIMUA O POJIM MHPOPMAIUU U CBSI3aHHBIX C HEH
MPOIIECCOB B MPHUPOJE, TEXHHUKE W OOIIECTBE, MOHATHUIMHU «HUHGOPMAITUIY,
«MH(OPMALIUOHHBIA  TPOIECC», «CHUCTEMA», «KOMIIOHEHThI  CHUCTEMBI»,
«CUCTEMHBIN 3D PeKT», «MHDOPMAIIMIOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS»;

BJIaJICHUE METOJaMM TMoucka uHbopmanuu B cetu HHTepHET, ymeHue
KPUTHYECKHU OLEHUBATh MHPOPMAIIUIO, TOTYyUYECHHYIO U3 ceTu HTepHerT;

YMEHHE XapaKTepu30BaTh OOJIbIIME J@aHHbIE, NPUBOAUTH MPUMEPHI
UCTOYHUKOB MX TMOJIYyYEHUS] M HaNpaBJEHUsS HCIOJIb30BaHMS, YMEHHUE
KJIacCU(UIIMPOBATh OCHOBHBIE 3aJ]a4d aHajIu3a JaHHBIX (TIPOTHO3UPOBAHUE,
Kiaccupukanus,  KilacTepusalusi,  aHadu3  OTKJIOHEHWM),  MOHHUMATh
MOCJEA0OBAaTEILHOCTh PELICHUs] 3a/lad aHalin3a JIaHHBIX: COOp MEPBUYHBIX
JAHHBIX, OYMCTKA U OLIEHKAa KayecTBa JIaHHBIX, BBIOOP W/WUJIU TMOCTPOCHUE
MOJIeNH, TpeoOpa3oBaHME MAHHBIX, BU3yajdu3allusi [TaHHBIX, WHTEPIPETALMs
pEe3yIbTaTOB;

MMOHMMAHUE OCHOBHBIX MPHUHIUMIIOB YCTPOMCTBA U (HYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB, TEHJICHIINI
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHUH;

BJIaJICHUE HABBIKAMHU PaOOThI C OMEPAIMOHHBIMU CUCTEMaMU, OCHOBHBIMU
BUJIAMU TPOTPAMMHOT0 oOOecredyeHus: [Jsi pelieHus Y4yeOHBbIX 3ajad 1o
BBIOpaHHOU crieluanu3aiuu;

HaJu4yue TMpPEJCTABICHUII O KOMIIBIOTEPHBIX CETIX M UX pOJU B
COBPEMEHHOM  MHpe, O  0a30BbIX  MPHUHIUIIAX  OpraHu3aluu |
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTel, 00 0OIIUX MPUHIIMIAX Pa3paOOTKU
1 (QYHKIIMOHUPOBAHUS UHTEPHET-TTPUIOKECHU;

MOHMMAaHUE Yrpo3 HHGOPMALUMOHHONW OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEJCTB MPOTUBOJAEHUCTBUS JTUM Yrpo3aM, COOJIOJCHUE MEP
0€30MacHOCTH, MpEe0TBpAIIAOIINX HE3aKOHHOE pacrpocTpaHeHue
MEePCOHAIBHBIX JAHHBIX, COOMIOJICHHE TPEOOBAHUM TEXHUKU O€30MaCHOCTU U
TUTHEHBI NPU paboTe ¢ KOMIbIOTEPAMH U APYTUMHU KOMIIOHEHTaMU LU(PPOBOTO
OKpY>KEHUSI, TTOHUMAHHUE IMPABOBBIX OCHOB HCIOJIb30BAHUS KOMIIBIOTEPHBIX
nporpamm, 0a3 JaHHBIX U pabOThI B ceTu HTEpHET;

MMOHMMAHUE OCHOBHBIX MPHUHIMIOB JTUCKPETU3AIMHU Pa3IUYHBIX BUJIOB
uHpopMaluu, yMEHHUE ONpeaeyiaTh HHGOPMALIUOHHBIA O0O0BEM TEKCTOBBIX,
rpauyecKuX U 3BYKOBBIX JIaHHBIX MPHU 33JJaHHBIX [MapaMeTpax ITUCKPETU3AIlUH,
YMEHHE ONpPEACNSITh CPEIHIOI CKOPOCTh TNepedadyd JaHHBIX, OIEHUBATh
M3MEHEHHE BPEMEHHM TNepefadyd MpU W3MEHEHHH WH(OPMAIMOHHOTO 00bEMa
JAHHBIX M XapaKTEPUCTUK KaHalla CBSI3H;

YMEHHE UCIONb30BaTh MPU PEIICHUH 3a/lad CBOICTBA MO3UIIMOHHOU
3alUCH YHCEN, allTOPUTMa MOCTPOEHHUS 3allMCH YUCJa B O3UIIMOHHOW CUCTEME
CUMCJICHUSI C 3aJaHHBIM OCHOBAaHMEM U TIOCTPOCHHUS 4YHUCIa IO CTPOKE,
coJiep Kallled 3amuch STOr0 YKCJIA B MO3UWIHMOHHOW CHUCTEME CUHUCICHUS C



3aIaHHBIM OCHOBAHUEM, YMEHHE BBIMOJHITh apuMETHUYECKUE OIepaluu B
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

YMEHHE BBITIOHATH NpeoOpa3oBaHusl JIOTMYECKUX BBIPAKCHUH, UCTIONb3YS
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTH JIOTUYECKOE BBIPAXKEHUE B
JTU3bIOHKTUBHOW M KOHBIOHKTUBHOM HOpMalbHBIX (QopMax Mo 3aJaHHOMN
Ta0JauIle HMCTUHHOCTH, HCCIEA0BaTh 007acTh HCTUHHOCTH BBICKa3bIBAHUS,
COJIEpIKaIller0 MEPEeMEHHbIE, PEeIIaTh HECJIOXKHbIE JOTUYECKUE YpaBHEHUS U
CUCTEMBI YPaBHECHU;

MOHMMAaHUE 0a30BBIX AJITOPUTMOB OOPAOOTKM YHUCIOBOM U TEKCTOBOMU
nH(popManu (3amuch YUCeN B MO3UIMOHHON CUCTEME CUUCIICHHS, HAX0XKICHUE
BCEX NPOCTHIX YHWCEN B 3aJaHHOM Jhamna3oHe, o0paboTka MHOTOpa3psIHBIX
LENbIX YHCEeJ, aHAJIU3 CHUMBOJIBHBIX CTPOK M JAPYTUX), aJITOPUTMOB TMOUCKA U
COPTUPOBKH, YMEHHE OMPENENATh CJIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
aIrOpUTMOB (CYMMHpPOBAHHME D3JIEMEHTOB MAaCCHBA, COPTUPOBKAa MAaCCHBA,
nepedopHbIe  AIITOPUTMBI, JBOWYHBIM TOWCK) U MOPUBOAUTH MPUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOU CIIOKHOCTH ISl PEIICHUSI OTHOM 3aa4H;

BJIaJICHUE YHUBEPCATBHBIM SI3BIKOM MIPOTPAMMUPOBAHUS BHICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHus MU O 0a30BBIX THUIAX JaHHBIX U
CTPYKTypaX [laHHBIX, YyMEHHUE WCIO0JIb30BaTh OCHOBHBIE YIPABJISIOIIHE
KOHCTPYKIIMU, YMEHHUE OCYIIECTBIISITh aHAIU3 MPEI0KEHHON MPOrpaMMBbl:
OMpENEeNATh Pe3yJabTaThl PabOThl MPOTPaMMbl MPU 3aJaHHBIX HCXOJTHBIX
JAHHBIX, OMNPENENsATh, MPU KAKUX HUCXOIHBIX JTAHHBIX BO3MOXKHO IOJYy4YEHHUE
YKa3aHHBIX PE3yJIbTaTOB, BBISBISATH JAHHBIE, KOTOPbIE MOTYT IPUBECTH K
omuOke B paboTe mporpaMmsl, GOpMyIUPOBaATH MPEAJIOKEHUS 110 YIYUIICHUIO
MPOTPAMMHOTO KOJIa;

YMEHHE CO3/laBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTpPAllMOHHbIE  MaTepHalibl €  HCHOJIb30BAHHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX TPOTPAMMHBIX CPEACTB U 00JIAUHBIX CEPBUCOB;

YMEHHE  HCMOJb30BaTh  AJIEKTPOHHBIE  TAaOMUIBI  JJi1  aHaIu3a,
MpeCTaBIeHUs U 00pabOTKHU JaHHBIX (BKJIIOYAs BHIYUCIECHUE CYMMBbI, CPETHETO
apu(MEeTHYECKOro, HAMOOJBIIEr0 W HAWMEHBIIEro 3HAYEHUM, pellleHHe
ypaBHEHH, BEIOOP ONTUMAJIBHOTO PEIICHUs, TOAOOP JUHUU TPEHJA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUS).

B nponecce muzydenus kypca uHGOpMATUKU YriayOn€HHOro ypoBHs 6 11
Kaacce 0OOyyalIUMUCA OyIyT JOCTUTHYTHI CIIEIYIOIIHE IPEAMETHBIE
pEe3yIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JEKOUPOBaHKUE COOOIIeHUH (MpedUKCHBIE KOJMBI), UCIIOIb30BaTh MPOCTEHIITNE
KOJIbI, KOTOpbI€ TMO3BOJISIIOT OOHApyXMBaThb M UCHPABIATh OIIUOKU TPHU
nepejavye NaHHbIX, CTPOUTH KOJ, 00ECIIEYMBAIONIUN HAUMEHBIIYI0 BO3MOKHYIO



CPEIHIOW JUIMHY COOOILEHHS] MPU HM3BECTHOM YacTOTE CHMBOJIOB, MOSICHATH
MPUHIUIBI PA0OTHI MPOCTHIX AITOPUTMOB CHKaTHUS JJAHHBIX;

YMEHHE pellaTh aJIrOPUTMUYECKUE 3a/laud, CBS3aHHBIE C aHAIU30M
rpadoB (3aauyu MOCTPOCHUS ONMTUMAILHOIO MYyTH MEXIY BEpIIMHAMU rpada,
OMpeNeNieHus]  KOJIMYECTBAa  Pa3IMUHBIX  NyTed  MEXIy  BepUIMHAMHU
OPUEHTUPOBAHHOTO AlUKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JIEPEBbS
MpU aHaJW3€ M MOCTPOEHUM KOJOB M Il MPEJCTaBICHUS apuPMETHUYECKUX
BBIpAXKEHUN, TPHU PEIICHUU 3aJlady MOUCKAa M COPTUPOBKH, YMEHUE CTPOUTH
JIEPEBO WIrPhl MO 3aJaHHOMY aJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBAThH
BBIUTPBIIIHYIO CTPATETUIO UTPBHIL;

yMeHHE pa3paldaThiBaTh M PEAIU30BBIBATH B BHUJE IporpaMm 0a3oBbIC
aJITOPUTMBbI, YMEHHE UCIIOIB30BaTh B MPOrpaMMax JIaHHbIE PA3TUYHBIX THUIIOB C
y4ETOM OTpaHWYEHUM HA TUAa30H UX BO3MOKHBIX 3HAYEHUM, MPUMEHSTh MPHU
peleHnu 3ajad CTPYKTYphl JaHHBIX (CHHCKH, CJIOBapH, CTEKH, OYepe.u,
JIEpPEBbsI), HCIOJIB30BaTh 0a30BbIE€ OMNEpallMd CO CTPYKTypamMu JIaHHBIX,
MPUMEHSTh CTaHJAPTHBIE M COOCTBEHHBIE MOANPOrPAMMBI 1Jii 00pabOTKH
YUCJIOBBIX JAHHBIX W CHUMBOJIBHBIX CTPOK, HCIOJIB30BaTh MIpH pa3paboTKe
nporpaMMm OUOIMOTEKU MOANPOrpamMM, 3HATh (QYHKIIMOHAIBHBIE BO3MOXKHOCTH
MHCTPYMEHTAJIbHBIX CPEJICTB Cpelbl pa3pabOTKU, YMEHUE HCIOJIb30BATh
CpeACTBa OTJIAJAKKM TporpaMM B Cpelle NPOTPaMMUPOBAHUS, YMEHHE
JOKYMEHTHPOBATH IPOTPaAMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIbI;

BJIaJICHUE OCHOBHBIMHU CBEICHUSIMU O 0a3axX JaHHBIX, HUX CTPYKTYpe,
CpeACTBax CO3MaHusi U pabOThl C HUMHU, YMEHHE HCIIOIb30BaTh TaOJIUYHBIC
(pensitiioHHBIE) 0a3bl  JTaHHBIX (COCTaBIISITH 3alpoChl B 0a3zax JaHHBIX,
BBITIOJHATh COPTUPOBKY M TOWCK 3amuced B 0a3e MaHHBIX, HAIMOJHATH
pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUUECKUE MOJEIN IS
aHaiau3za OOBEKTOB U TMPOIECCOB: (opMyraupoBaTh I€db MOJCIUPOBAHMUS,
BBITIOJHATh aHAlM3 pe3yJbTaTOB, IMOJIYYEHHBIX B XOJ€ MOJCIUPOBAHMUS,
OIICHUBATh COOTBETCTBUE MOJEIN MOJEIUPYEMOMY OOBEKTY WM MPOIIECCY,
MPEACTABIATH PE3yJIbTaThl MOJICTUPOBAHUSI B HATJISIATHOM BUJIE;

YMEHHE OpPraHu30BbIBATH JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJB30BaHUEM Pa3JIMYHBIX CPEACTB HU(PPOBBIX TEXHOJOTHUM, MOHUMAHUE
BO3MOXXHOCTEH HHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTEIbHBIX CEPBUCOB;

MMOHMMAHUE OCHOBHBIX MPUHUUIOB  PabOThl, BO3MOXHOCTEH U
OTPAaHUYCHUS] TPUMEHEHHUS TEXHOJOTUM MCKYCCTBEHHOIO MHTEJIEKTA B
pa3IUUHBIX OONACTAX, HAMYUe MPEJCTABICHUN O Kpyre peuiaeMblx 3ajad
MaIllMHHOTO 00y4YeHus (pacrno3HaBaHUs, KiacCU(PUKAIMA U TPOTHO3UPOBAHMS)



HaJu4yue MpeACTaBIeHU 00 MCMOIb30BaHUN MHPOPMAITMOHHBIX TEXHOJIOTUN B
Pa3IMYHBIX npo¢eCCUOHANIBHBIX cdepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3ieioB U TeM KosamvectBo yacos JuiekTpoHHbBIE (UG pPOBbIE)
n/m | mporpaMmel Bcero Konrtpoabnsie | IlpakTuueckne | 00pa3oBaTejbHbIE PeCypChl
padoThI padoThI
Pasnea 1. [ludgpoBasi rpaMoOTHOCTH
11 KomMmibrotep - yHHBEpCaIbHOE 6
yCTPOMCTBO 00pPabOTKHU JTaHHBIX
1.2 [IporpammHoe obecnieueHue 6
1.3 KomMmnbrorepHsle ceTu
1.4 NudopmannonHast 6e30macHOCTh 7 2
Hroro no pazgeny 24
Pasnea 2. Teoperudyeckue 0CHOBbI HH(POPMATHKH
51 [IpencraBnenne HHPOpPMALIUH B 19 )
KOMIIbIOTEpE
2.2 OcCHOBBI aIreOpsbl JIOTUKU 14 1
23 KomnbrotepHas apudmernka 7 1
Hroro no pazneny 40
Pasnen 3. AlropuT™Mbl M1 IpOrpaMMHpOBaHUe
3.1 BBenenue B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble alropuTMbl 8 2
33 YucneHHble METOIBI 5
34 Anroput™bl 06paboTKH 5 1




CHUMBOJIBHBIX JAHHBIX

3.5 Anroput™mbl 06pabOTKH MacCCHBOB 10 3.5
Hroro no pasneny 44
Pasnen 4. UndopManoHHbIE TEXHOJTOTHH

4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5

4.2 AHanu3 JaHHBIX 3
Hroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 136 0 215
I[TPOTPAMME '
11 KUIACC

KosnnyectBo yacos
Ne HanmMeHoBaHMe pa3eioB U TeM DJIeKTPOHHBIE (HU(PPOBHIE)
KonTpoJsbHble IIpakTHyeckue
n/m | mporpaMmmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pasnea 1. Teoperudyeckue 0CHOBbI HH(POPMATHKH

L1 WNudopmanus u naHopMaIiioHHbIe 10 )5

IIPOLIECCHI

1.2 MopenupoBanue 8 2

Hroro no pazneny 18

Pasnen 2. Alnroput™Mbl M1 IPOrpaMMHpPOBaHHUe




2.1 DNEMEHTHI TEOPUU AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JaHHBIX 28 10
OcHOBBI 00BEKTHO-
23 OpPUEHTUPOBAHHOTO 16 4.5
IPOTPaMMUPOBAHUS
Hroro no pazneny 50
Pa3zpnen 3. UndopmanmoHHbIE TEXHOJIOTHHA
31 KomMmnberotepHO-MaTeMaTHUECKOE g )
' MOJICITUPOBaHKE
3.2 ba3b1 nannubIx 10
33 Be6-caiiTh 14
34 KomnbrotepHas rpadpuka 8 3.5
3.5 3D-MoaenpoBanue 8 3
Hroro no pazneny 48
PesepBHoe Bpemst 20
OBUIEE KOJIMYECTBO YACOB I10
. 136 36.5

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YyYeHUs

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/bHbIE

pecypcsbl

TpeOGoBaHMs TEXHUKH
0€30MaCHOCTH ¥ TUTUEHBI IPU
paboTe ¢ KOMIIBIOTEpaMH U
JAPYTHMHU KOMIIOHEHTaMH
U(PPOBOTO OKPYKEHUS

[TpuHIUIB pabOTHl KOMITBIOTEPOB

U KOMIIBIOTCPHBIX CUCTEM

OOMeEH aHHBIMU C ITIOMOIIBIO
muH. KoHTposieps! BHEITHUX
YCTPOMCTB

ABTOMAaTHYECKOE BBLITTOJHEHHUE
IpOrpaMMBI IPOIIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJTOBPEMEHHASI TAMSATb.
KoHTpomnieps! BHEITHUX
ycTpoicTs. [Ipsamoit noctyn k
aMsATH

CoBpeMEHHBIE KOMIIBIOTEPHBIE
TEXHOJIOTHH

[IporpammHoe obecnieueHue




KOMIIBIOTEPOB, KOMIIBIOTEPHBIX
CHCTEM M MOOMJIBHBIX YCTPOMCTB

CucreMHOe TpOrpaMMHOE
obecnieuenue. OnepalvoHHbIE
CHCTEMBI

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapamensHoe
IIpOrpaMMHUpPOBaHUE

10

WNHctannsuus u JeuHCTaIIALMS
MIPOrpaMMHOT0 00€ecTIeUeHUs

11

@aiinoBble cuctemsl. [IpuHIUTIBL
pa3MeIIeHHs] 1 UMEHOBaHUS
¢baiinoB B 10ATOBpEMEHHOM
namstH. [11abmoHs! 1 onmMcaHus
rpyni ¢aiinos

12

3akoHoaarenbcTBO Poccuiickoit
®deneparyu B 006J1aCTH
MPOrpaMMHOT0 00eCTIeUeHUsI U
JTAHHBIX

13

[TpuHIMIIBI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIIBIOTEpHBIX ceTell. CeTeBble
IIPOTOKOJIBI

14

Cetp UnTEpHET

15

Paznenenune IP-cetn Ha mojiceTu ¢
IIOMOIIBIO MACOK ITOACETEN




16

CereBoe aIMUHUCTPUPOBAHNE

Bunbl 1esTenbHOCTH B ceTr
WNutepuer. Cepsucs! HTEpHETA.

17
I'ocynapcTBeHHBIE JIEKTPOHHBIE
CEpBUCHI U YCIIyTH

18 NudopmannonHast 6e30macHOCTh
BpenonocHsle mporpaMMHOE

19 o0ecrieyeHre U MeTo Il OOPHOBI €
HUM

20 [IpakTruyeckas pabora o Teme
" AHTUBHPYCHBIE TPOrpamMmbl"”
Opranuzanus JUYHOTO apXHBa

21 uHpopmanuu. Pesepsroe
konposanue. [laponbHas 3ammra
apxuBa

22 HIndpoBanue 1aHHBIX

” Anroputm mmdposanus RSA.
Creranorpadus

24 [IpakTuyeckas paborta o Teme
"[u¢ppoBanue qaHHBIX"
Wudopmanus, 1aHHbIC U 3HAHUS.

25 NudopmanroHHbIe IPOIECCH B
MPUPOJIE, TEXHUKE U 00IIecTBE
HenpepbiBHBIE U JUCKPETHBIE

26 BEJIMYMHBI U CUTHAJIBL.

Heo6xoauMocTh AUCKpeTH3aUN




uHpOpMaLuy, peHa3HaueHHON
1Tl XpaHEHusl, epeaadu 1
00paboTKH B IU(PPOBHIX CHCTEMaX

27

JIBOM4YHOE KOJUPOBAHUE.
PaBHOMEpHBIE 1 HEpaBHOMEPHBIE
KoJbl. [lekonupoBaHue
COOOIIIEHHH, 3aIINCAHHBIX C
IIOMOUIbIO0 HEPABHOMEPHBIX KOJIOB

28

VYcenosue @ano. Iloctpoenue
OJTHO3HAYHO JIEKOJAUPYEMBIX
KOJIOB C ITOMOIIIBIO fepeBa. ['pad
An. A. MapkoBa

29

EnuHunps! u3smMepeHust KoJIuyecTBa
uHpopmanuu. AnpaBUTHBIHI
MOJIXO/1 K OIIEHKE KOJINYEeCTBA
uHpopMauu

30

CucreMbl CUUCIIEHUS

31

[IepeBoa uncen u3 ogHOMU
CHCTEMBI CUUCIICHHS B IPYIYIO

32

JIBonuHas, BOCbMEpUYHAs U
LIECTHAALATEPUYHASL CUCTEMBI
CUUCJIEHUS], CBSA3b MEK1Y HUMHU

33

JIBonuHas, BOCbMEpUYHAs U
LIECTHAALATEPUYHASL CUCTEMBI
CUUCJIEHUS], CBSA3b MEK1Y HUMHU

34

JIBonuHas, BOCbMEpUYHAs U




MeCTHAAUATCPpHUIHAA CUCTCMBL
CUHCJICHUA, CBA3b MCXKIY HUMU

35

ApudmeTnueckue onepanuu B
MTO3UIIMOHHBIX CUCTEMAX
CUHCTICHUS

36

TponuHas ypaBHOBELICHHAs
CUCTEMa CYUCIICHUS

37

I[BOI/I‘-IHO-,ZLGCHTI/I‘-IHBJI CHUCTCMa
CUMCIICHUA

38

KonupoBanue TekcToB

39

PactpoBoe xoaupoBanue
n300pakeHu i

40

[IpakTuyeckas pabora o Teme
" luckpeTu3anus rpapuueckoi
uHpopmanun"

41

[BeToBbIe MOAENU. BexkropHoe
KoaupoBanue. @opmatsl (Haitios.
Tpéxmepnas rpaduka.
@®pakranpHas rpaduka

42

Koauposanue 3Byka. Onenka
nH(pOpMaIIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX MIPU 33JJaHHBIX
94acTOTE AUCKPETU3ALUU U
Pa3psAIHOCTH KOJUPOBAHUS

43

[IpakTuyeckas paborta o Teme
"Jluckperusanusi 3ByKOBOU




uHpopmanun"

44

OcCHOBBI aIreOpsb JIOTUKU

45

Jlornueckue onepanuu. TaOmuirbt
HCTUHHOCTH

46

Jlornyeckue BbIpaKEHUSI.
Jlorndeckue ToXaAECTBA.
JloKa3aTenbCTBO JOTHUYECKUX
TOXKIECTB C IIOMOIILIO TaOIHUI]
HCTUHHOCTHU

47

[IpakTruyeckas pabora o Teme
«IlocTpoenue 1 aHamu3 TaOIUILL
HCTHUHHOCTHU B TAOJIMYHOM
IIPOLIECCOPEN

48

Jlornyeckue onepanuu u
OIlepallMK HAJl MHOKECTBAMU

49

Jlornyeckue onepanuu u
OIlEpallMK HAJl MHOKECTBAMU

50

3aKoHBI anreOpsl JIOTUKY.
DKBHMBaJICHTHBIE IPe0Opa30BaHUS
JIOTUYECKUX BBIPAKCHUI

51

Jlornyeckue ypaBHEHHUS U
CUCTEMBI YPaBHEHUU

52

Jlornyeckue QyHKIHH.
3aBUCUMOCTb KOJIMYECTBA
BO3MOXKHBIX JIOTHYECKUX
(GYHKIUH OT KOJIMYECTBA




apryMeHToB. [lonHbIe cCUCTEMBI
JIOTHYECKUX (QYHKIUN

53

Kanonnueckue hopMsl
JIOTUYECKUX BBIPAKCHUM.
CoBepIlieHHBIE TU3BIOHKTUBHBIC U
KOHBIOHKTUBHBIE HOPMaJIbHbIE
(bOpMBI, ATOPUTMBI KX
MTOCTPOCHHUS IO Ta0JIHIIe
WUCTHHHOCTHU

54

Jlornueckue 31€MEHTHI B COCTaBE
KOMIIBIOTEpA

55

Tpurrep. Cymmarop.
MHoropa3spsaHbIii CyMMaTop

56

[TocTpoeHune cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKCh JOTUYECKOTO
BBIPAKCHUS 110 JIOTHYECKOU CXeMe

57

MUuKpOCXeMBbI U TEXHOJIOTHS UX
MIPOU3BOJICTBA

58

[IpencraBieHue 1eNbIX YUCEN B
MaMsITH KOMIIBIOTEpA.
OrpaHnryueHHOCTh AUana3oHa
Yyucell Py OTPaHUYCHUU
KOJIMYECTBA Pa3psaoB.
[lepenonnenue pa3psiHON CETKU

59

bes33HakoBLIe ¥ 3HAKOBBIE
JIAHHbIE. 3HAKOBBINA OUT.




JIBOMYHBIN TOMOJHUTENbHBIN KO
OTPULATEIBHBIX YUCET

60

[ToOuToBbIC TOrUYECKHE
onepauuu. Jlornueckuid,
apu(METHUECKUIN U IUKITHYECKHHA
CIBHUIH

61

HIndpoBanue ¢ MOMOIIBIO
OOUTOBOM onepanuu
«uckmouaromiee NJIN»

62

IIpencraBineHue U XpaHEeHUE B
MIaMsATH KOMIIBIOTEpa
BEILIECTBCHHBIX YHCEI

63

BrinosiHenue onepauuii ¢
BELIIECTBEHHBIMU YHCIIaMH,
HAKOIJICHHE OLIUOOK MpHU
BBIYHCIIEHUSX

64

[IpakTudeckas pabora Mo Teme
«3yueHne nopa3psgHoro
MAIIMHHOTO MPEACTaBICHUS
LIEJIBIX U BEILECTBEHHBIX YUCEID)

65

AHanus alIropuTMoB

66

Drarnbl pelieHus 3a1a4 Ha
KoMIbloTepe. IHCTpyMeHTaIbHbIe
CPEICTBA: TPAHCISITOP, OTIAIUHK,
pOUINPOBIIUK

67

Cpena mporpaMMUpOBaHHUS.




KoMmnusiius u uHTepnpeTanus
nporpamm. Bupryaibssie
MaluHbl. IHTerpupoBaHHas
cpena pa3padoTKu

68 MeTtobl 0TJIaKK IPOrpaMM

69 Turnbl nepeMeHHBIX B S3bIKE
IPOTPaMMUPOBAHUS

70 OO0paboTka LebIX Ynce

71 O0paboTKa BEIECTBEHHBIX YHCET

7 CrnyualiHble U IICEBAOCITYYaiiHbIE
qrcia

73 BerBnenus. CinoxHble ycI0BUs

74 [Muxnsl ¢ yciioBueM
[{uKBI 10 IEPEMEHHOM.

75 B3anMo3aMeHAE€MOCTh Pa3IMYHbIX
BUJIOB ITMKJIOB

76 O06paboTka HaTYpaJIbHBIX YHCET C
MCTIOJIb30BAHUEM LIUKIIOB
HaxoxeHue Bcex mpocThIX
YrceN B 3aJaHHOM JTUara3oHe

77 [IpakTuyeckas pabora o Teme 0.5
«Perrenue 3agad METOJIOM
nepedopa»

78 WNuBapuant uukmia

79 JIOKyMEHTUpOBaHUE IPOrpamMM




80

O0paboTka TaHHBIX, XPAHAIUXCS
B (baiimax

81

Pa30uenne 3aaun Ha M0(3a1a4u

82

Hcnons3oBanue cTaHIapTHOU
OMOIMOTEKH SI3BIKA
MIPOrpaMMHUPOBaHUSI.
[Moxxmrouenne 6UOINOTEK
MOANPOrpPaMM CTOPOHHHUX
MPOU3BOAUTENEN

83

[ToxnmporpamMmsl (Iporietypsl U
GbyHKIUN)

84

[Toxnmporpammsl (IporieIypsl U
GbyHKIUN)

85

[IpakTuyeckas pabora o Teme
"Pazpabotka nmoamporpamm”

86

Pekypcusi. PekypcruBHbIe 00BEKTHI
(ppakrainsr). PexypcuBnbie
IpoIeTyphl U (PYHKIIUH.
Wcnonb3oBanue creka st
OpraHM3allM PEKYpPCUBHBIX
BBI30BOB

87

[IpakTuyeckas pabora o Teme
"PexypcuBHBIE TOAITPOrpaMMBbI"

88

MoaynbHbBIA TPUHLIKIT
MIOCTPOEHUS POrpaMM

&9

YuciaeHHbIE METOIBI




90

[IpakTuyeckas pabora o Teme
«HucneHHoe peuieHue
YPaBHEHUI»

91

Hcnons3oBaHue JAUCKPCTU3AallUU B
BBIYMCIIMTCIIBHBIX 3aaa4ax

92

[IpakTuyeckas pabora o Teme
«I[IpubmmKxEHHOE BHIYHCIICHUE
JUIVH KPUBBIX U IJIOLIAAEH

buryp»

93

[IpakTuyeckas pabora o Teme
«ITonck Makcumyma (MMHUMYyMa)

byHKITUN

94

OOpaboTka CHMBOJIBHBIX TAHHBIX.
Anroput™bl 06paboTKH
CHUMBOJIBHBIX CTPOK: MIOJICUET
KOJIMYECTBA MOSIBICHUH CUMBOJIA
B CTPOKE

95

Anroput™bl 06paboTKH
CHUMBOJIBHBIX CTPOK: pa30OneHue
CTPOKH Ha CIIOBa MO MPOOETHHBIM
CHMBOJIaM

96

Anroput™mbl 06paboTKH
CUMBOJIBHBIX CTPOK: ITIOMCK
IIOACTPOKH BHYTPU JAHHOU
CTPOKH; 3aME€Ha HalJICHHOU
IIOACTPOKH HA IPYTYHO CTPOKY




97

[IpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C
UCTIOJIb30BaHUEM (PYHKIUI
CTaHJapTHON OMOIMOTEKH S3bIKA
IIpOrpaMMHUpOBaHuA"

98

['enepanus cioB B 3a1aHHOM
andasute

99

MaccuBsI U ITOCIIEN0BATEILHOCTH
gucen. [Ipaktuyeckas padora 1mo
teme ""3anonnenue maccusa'

0.5

100

O06001IEHHBIE XapaKTEePUCTUKH
MaccuBa

101

JIMHEWHBIN MMONCK 3aJJaHHOTO
3HA4YEHMS B MacCHBE.
[IpakTudeckas pabora Mo Teme
" JINHEHHBIN TOUCK 3aJaHHOTO
3Ha4YeHMUS B MaccuBe"

0.5

102

[IpakTudeckas pabora Mo Teme
"IToucK MMHHMAJILHOT'O
(MakcHMaJIbHOTO) AJIEMEHTA B
YHCIIOBOM MaccHuBe"

103

CopTupoBKka 0THOMEPHOTO
maccuba. [Ipocteie MeTOIBI
coptupoBkH. [IpakTrueckas
pabota no Teme "IIpocTrie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5




CoptupoBka ciustHueM. beicTpas
COPTHUPOBKA MAacCHUBAa (AJITOPUTM

104 QuickSort). [TpakTrueckas 1 0.5
pabota no Teme "bricTpas
COpTHUPOBKA MaccuBa"
JIBOMYHBIN TOUCK B

105 OTCOPTHPOBAHHOM MaCCHBE. ] 0.5
[IpakTuyeckas pabora o Teme
" JIBOMYHBIA MTOUCK"

106 JIByMepHbIE MaCCUBBI (MAaTPUIIBI) 1

107 Anroput™mbl 06paboTKH MaTpPHUIL 1

108 Pemenue 3anau ananuza JaHHBIX 1

109 CpencTBa TEKCTOBOIO IpoLeccopa 1

110 KomMmnbrorepHas BEpcTka TekcTa 1
[IpakTuyeckas pabora o Teme

111 "BépcTka JOKYMEHTOB C 1 1
MaTeMaTH4ecKUMu Gopmynamu"

112 HNHCTpyMEHTBI peLieH3UPOBAHNS 1

113 [IpakTuyeckas paborta o Teme | 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"
OOnauHble CEPBUCHI.
KonnextuBHas padora c

114 nokyMmeHTamu. [Ipaktnueckas 1 0.5

paborta no Teme "KomnekTuBHas
pabota ¢ tokymeHTamu"




115

Anann3 ga"nueix. bombime
JTaHHBIC

116

MarmmmHHOE 00yUYeHHe

117

AHann3 JaHHBIX ¢ IOMOIIBIO
ANEKTPOHHBIX TAOJIHUIL

118

[IpakTudeckas pabora Mo Teme
" AHalM3 JaHHEBIX C IIOMOIIBIO
AJIEKTPOHHBIX TabmHI"

119

[Toctpoenue rpaduKoB GyHKIHIA.
[IpakTruyeckas pabora o Teme
"HarnsgHoe npencraBieHue
pe3yabTaTOB CTATUCTUYECKOMN
00pabOTKH TaHHBIX B BUJE
JarpaMM CpeICTBaMH pelakTopa
AJIEKTPOHHBIX TabmH"

0.5

120

JInnuu tpenna. [Ipakruueckas
pabota no Teme "Iloxpbop nMuHNM
TpEH]1a, IPOTHO3UpoBaHue"

0.5

121

[Ton6op mapamerpa.
[IpakTuyeckas paborta o Teme
"JucneHHOe peleHUE YpaBHEHUM
C MOMOMIBIO 1o100pa napamerpa”

0.5

122

OnTuMH3aIHs KaK IOUCK
HaWJTy4Ilero peiieHus B
3a/IaHHBIX YCJIOBUSIX.
[IpakTudeckas pabora Mo Teme

0.5




"Pemenue 3a1ay ONTUMU3ALIUY C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0uUI"
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOe Bpems 1
128 Pe3epBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHoe Bpemst 1
131 PesepBHOe Bpems 1
132 PesepBHoe Bpemst 1
133 PesepBHoe Bpemst 1
134 Pe3epBHOE Bpems 1
135 PesepBHoe Bpemst 1
136 PesepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136
I[MTPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero | KoutpoabHbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YyYeHHs

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

KonngectBo nnpopmaryu

AHFOpI/ITMbI CXXaTusd JaHHBbIX

Anroputm Xaddpmana

[IpakTudeckas pabora Mo Teme
"CokaTHe TaHHBIX C IIOMOIILIO
anropurma Xaddmana"

Anroputm LZW

ANTOpUTMBI CKATHUS TaHHBIX C
norepsmu. IIpaktuyeckas
pabota no Teme "Cixatue
JAHHBIX C MTOTEPSMU
(anroputmsl JPEG, MP3)"

0.5

CkopocTb nepeauu JaHHBIX

[TomexoycTONYMBBIE KOABI

[IpakTudeckas pabora Mo Teme
"[TomexoycroitunBbie KOAbI"

10

Cucrempl. KoMIIOHEHTBI
CHCTEMBI U X B3aUMOJICHCTBUE.
CucteMHbIi AP PEKT.
VYmpasnenue kak




MH(POPMALIMOHHBIN Mpo1iecc.
OOpaTHas CBsI3b

11 Mogenu 1 MOJEITMpPOBaHUE

12 I'pader

13 Pemrenue 3ana4 ¢ mOMOIIBIO
rpa¢os

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTuyeckas paborta o Teme

16 "[louck BBIMTPBILTHON
CTPATETUU B UI'PE C IOITHOU
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOTO
UHTEIJIEKTa
[IpakTuyeckas pabora o Teme

18 "CpencrBa HCKYCCTBEHHOTO
uHTeeKra"
dopmanuzanus MOHATUS
anropurma. Mammnna TeropuHra

19 KaK yHUBEpCaJIbHas MOJEIb
Bbluncienuil. Tesuc Yépua—
TrropuHra
[IpakTuyeckas paborta o Teme

20 "CocraBieHue poCToi

IIPOrpaMMBbI JIJIs1 MAILIMHBI
Teropunra"




21

Mamwuna ITocta

22

Hopmainbshsie anropudmol
Mapxkosa

23

AnropurMudecku
Hepa3peumMble 3aaun. 3a1aua
ocTaHoBa. HeBO3MOXXHOCTH
aBTOMATHYECKOU OTIIaIKHU
nporpamm

24

CI10KHOCTE BBIYUCIIEHHUHI

25

ITonck npocTeIX 4KcCel B
3aJJaHHOM JIMana3oHe ¢
IIOMOLIBIO AITOPUTMA «PEIIETO
Oparochenar

26

[IpakTuyeckas pabora o Teme
"[Tonck npoCTHIX UKCEN B
3aJaHHOM auamna3oHe"

27

MHoropa3spsiiHbI€ LIEJIbIE YHUCIIA,
3aJauu JJIMHHOM apupMeTuKu

28

[IpakTuyeckas paborta o Teme
"Peanu3anus BEIYUCIECHUH C
MHOT'0Opa3psIHbIMH yuciaMu"

29

CrnoBapu (accounaTuBHbIC
MacCCHBBI, OTOOpaKeHUs ). XIII-
tabnuiel. [Toctpoenue
aJ1(haBUTHO-4aCTOTHOTO CJIOBaps
JUIs1 33JAaHHOTO TEKCTa




30

[IpakTudeckas pabora Mo Teme
"IToctpoenue andaBuTHO-
9aCTOTHOTO CJIOBAps st
3aJaHHOro TekcTa"

31

AHanu3 TEKCTa Ha ECTECTBEHHOM
sa3bIKe. Beigenenue
IIOCJIEI0BATEIILHOCTEN 110
mabnony. Perynspueie
BbIpakeHUs. YaCTOTHBIN aHAIN3

32

[IpakTudeckas pabora Mo Teme
"AHanu3 TEKCTA Ha
€CTECTBEHHOM SI3bIKE"

33

Creku. AHanu3 NpaBUIBLHOCTU
CKOOOYHOI'O BBIPAKEHUS

34

Brruncnenue apugmMeTnyeckoro
BBIPQKCHUS, 3aITUCAHHOTO B
noctukcHol hopme

35

[IpakTuyeckas pabora o Teme
"Brruncnenue
apu(pMETHYECKOTO BBIPaKEHUS,
3aIMCaHHOTO B MOCT(HUKCHOMN

dbopme"

36

Ouepenu. Ucnonbs3oBanue
oycpcaun MJist BDEMCHHOI'O
XpaHCHUA NAaHHBIX

37

[IpakTuyeckas pabora o Teme




"Ucnonws3oBanue ouepenn”

38

Hepesps. Peanuzanus nepesa ¢
MIOMOUIBIO CCBIJIOYHBIX
CTPYKTYp. JBoMuHBIE
(OuHapHbI€) IEpEBbS.
ITocTpoenue nepesa s
33JJaHHOTO apU(PMETUIECKOTO
BBIPAKEHUS

39

[IpakTudeckas pabora Mo Teme
"Hcnons30BaHue 1€peBbEB AJIs
BBIYHCIICHUS apU(PMETHISCKUX
BBIpaKEHUI"

40

PekypcuBHBIC aITOPUTMBI
obxona nepesa. Mcmonp3oBanue
CTeKa M o4epeu s o0xoaa
JepeBa

41

PekypcuBHBIC aITOPUTMBI
obxona nepesa. Mcmonp3oBanue
CTeKa M o4epeu s 00xoaa
JepeBa

42

Anroputmsl Ha Tpadax.
[TocTpoenre MUHUMAJIBHOTO
OCTOBHOTO JIEpEeBa B3BELIEHHOI'O
CBSI3HOTO HEOPHUEHTUPOBAHHOTO

rpada

43

O6xox rpada B rmyouny. O6xon




rpada B mupuny

44

KonruecTBo pa3nuvHbIX My Tel
MEX/1y BEpIIUHAMU
OpPUEHTHUPOBAHHOTO
aIKINdeckoro rpaga

45

Anroput™m JleUKCTpHI.

46

[IpakTuyeckas pabora o Teme
"BrIunuciieHue JINHEL
KpaT4yauero ImyTH MEXIy
BepIIMHAMHU Tpada (aIropuT™
HeiikcTpsbr)”

47

AnropurMm @noiina—Y opania

48

3agauu, penraemMbie ¢ TOMOILbIO
JTMHAMHAYECKOT0
MIPOrpaMMHUPOBAHUS:
BBIYUCIICHUE PEKYPCUBHBIX
byHKIII

49

[IpakTuyeckas pabora o Teme
"Boluniciienue pekypcuBHBIX
(GYHKIMH C TOMOIIBIO
JUHAMHYECKOTO
IIpOrpaMMHpOBaHUA"

50

3agauu, penraemMbie ¢ OMOILbIO
JTMHAMHAYECKOT0
MIPOrpaMMHUPOBAHUS: MOACUET
KOJIMYECTBA BAPUAHTOB




51

[IpakTuyeckas paborta o Teme
"[Togcuér KoMMUeCTBA
BapHAHTOB C TIOMOIIBIO
JTMHAMUYECKOTO
IIpOrpaMMHUpOBaHUA"

52

3agauu, penraemMbie ¢ OMOILbIO
JTMHAMHAYECKOT0
MIPOrpaMMHUpPOBAHUS: 3aa4n
OINTHMH3AIIUN

53

[TonsTue o napagurmax
nporpammupoBanus. O63op
SI3bIKOB ITPOTrPaMMUPOBAHUS

54

IToHsaTHEe 00 OOBEKTHO-
OpI/IeHTI/IpOBaHHOM
[IPOrpaMMHUPOBaHUU

55

O0bexThl U Knaccesl. CBoiicTBa U
METOIBI O0OBEKTOB

56

OOBEKTHO-OPHUEHTUPOBAHHBIH
aHaJM3

57

[IpakTudeckas pabora Mo Teme
"Hcrmonp30BaHue TOTOBBIX
KJIacCOB B Iporpamme”

58

Pazpabotka nmporpamm Ha
OCHOBE O0OBEKTHO-
OPUEHTUPOBAHHOT'O TMTOAX0/1a

59

[IpakTuyeckas padora




"PazpaboTtka mpocToit
MIPOTPaMMBbI C UCTIOIb30BAHUEM
KJ1accoB"

Nuxancysauus. [Ipaktudeckas
pabota no Teme "Pa3paboTka

60 0.5
KJ1acca, UCTIOJIb3YIOIIETO
MHKAICYJISIIHI0"
61 HacnenoBanwue. [lomumopduzm
6 [IpakTuyeckas paborta o Teme
"PazpaboTka nepapxuu Kiaccon" !
Cpensl ObICTpOI pa3pabOTKH
63 nporpamM. IIpoextupoBanue
uHTepdeiica noap30BaTeNs
64 [IpoexTrpoBanue uHTepdeiica
MIOJIb30BATENS
Hcnons3oBanue roToBbIX
65 yIPaBJIEMBIX 3JIEMEHTOB IS
noctpoeHus uatepdeiica
[IpakTuyeckas paborta o Teme
66 "PazpaboTka nmporpamMmsl ¢ 1
rpaduueckuM uHTepdericom”
67 N3yueHne BTOpPOro si3bika
IPOTPaMMUPOBAHUS
68 N3yueHne BTOpPOro si3bika
IPOTPaMMUPOBAHUS
69 Oranel KOMIIBIOTEPHO-




MaTeMaTUu4CCKOIro
MOJCIIMPOBAHUA

70

Juckperusanus npu
MaTEMaTHYECKOM
MOJIETUPOBAHUY HETIPEPHIBHBIX
poueccoB. MonenupoBanue
JBUKCHUS

71

[IpakTudeckas pabora Mo Teme
"MopenupoBaHue IBUKEHUS"

72

MopenupoBanue
OHOJIOTHYECKUX CHCTEM.
[IpakTudeckas pabora Mo Teme
"MopnenupoBaHue
OHOJIOTHYECKUX CUCTEM"

0.5

73

MareMmaTndeckre MOJEIU B
SKOHOMUKE. BrluncinurenbHbIe
3KCIEPUMEHTBI C MOJIEIISIMU

74

BepositHOCTHBIE MOAENH.
[IpakTudeckas pabora Mo Teme
"Umutanimonnoe
MOJIEJIMPOBAHUE C TOMOIIIBIO
Merona Mounre-Kapio"

0.5

75

KomMmeroTepHOE MOIeIMpOBaHUE
CUCTEM yIPaBIEHUS

76

O06paboTka pe3yabTaToB
IKCIIEPUMEHTA




77

TaGnuunble (penAIHMOHHBIC)
0a3bl JaHHBIX

78

ITouck, coprupoBKa u
¢buIbTpanus 1aHHBIX. 3aIPOCHI
Ha BBIOOPKY JAaHHBIX. 3aIpOCHI €
napamerpamu. Beruucisemole
I10JIS1 B 3aIpocax

79

[IpakTudeckas pabora Mo Teme
"PaGoTa ¢ TOTOBOI 0a30i
TAaHHBIX"

80

Muorotabiauynbsie 0a3bl
JaHHBIX. THUIIBI CBA3EH MEXIY
TabnunaMu. BHEITHUIT KITI0Y.
LlenocTHOCTH 0a3bl JAaHHBIX

81

[IpakTuyeckas paborta o Teme
"Pa3zpaboTka MHOTOTAOIMYHOM
0asbl JaHHBIX"

82

3anpockl K MHOTOTA0THYHBIM
0a3am JTaHHBIX

83

[IpakTudeckas pabora Mo Teme
"3anpockl K MHOTOTaOIUIHON
0a3e qaHHBIX"

84

S3bIK ynipaBieHUS JAaHHBIMU

SQL

85

[IpakTudeckas pabora Mo Teme
"VrpaBneHue JaHHBIMU C




nomo1bto si3sika SQL"

Hepensunonnsie 6a3bl JaHHBIX.

86
OKCNepTHBIE CUCTEMBI

87 WHTepHeT-npuioKeHus
ITonsTHE O CepBEpHOU U
KJIMEHTCKOM YaCTAX CauTa.

88 TexHONIOTus «KJIMEHT —
cepBep», €€ JOCTOMHCTBA U
HEJ0CTaTKU

89 OcHoBgsl s13p1ka HTML
[IpakTudeckas pabora Mo Teme

90 "Co3naHnue TeKCTOBOM BeO-
CTpaHUIIbI"

91 OcHogsl s3p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTudeckas pabora Mo Teme
"CoznaHue BeO-CTpaHUIIbI,

93 BKJIIOYAIOLIEN MYJIbTUMEINNHBIE
O00BEKTHI (PUCYHKHU, 3BYKOBBIC
JTaHHBIC, BUEO)"

OCHOBBI KacKaJTHbIX TaOIHUIY

94 .
crunei (CSS)

[IpakTudeckas pabora Mo Teme

95 "OdopmiieHue cTpaHUIIBI C

IOMOILBIO KACKAIHBIX TaOJIUI]
cTreit"




96

Cuenapum Ha si3p1ke JavaScript

97

Cuenapumu Ha s13p1ke JavaScript

98

®opmbl Ha BEO-CTpaHULIE

99

[IpakTuyeckas paborta o Teme
"Ob6paboTka 1aHHBIX (opM"

100

Pa3merienue BeO-caiToB.
VYcnyra xoctuHra. 3arpyska
¢aiinoB Ha caifT

101

Kanpuposanue. UcnpaBnenne
nepcnekTuBsl. [ ucrorpamma.
Koppekuust ypoBHel, KOppeKLus
nBeta. ObecuBeUrBaHNE
LBETHBIX N300paskeHUit

102

BBog nzobpaxxenuii ¢
WCTIOJIb30BAHUEM Pa3TMYHBIX
U(PPOBBIX YCTPOUCTB.
[IpakTuyeckas paborta o Teme
"O6paboTka nudpPOBHIX
¢dororpaduii”

0.5

103

Perymis. PaboTa ¢ oGmactsamu.
y

OunbTpsl. [IpakTnyeckas
pabota no Teme "Perymip
udpoBsIx GoTtorpaduit”

0.5

104

MHorocnoiHbie 1300paKeHUSI.
TekcToBble cion. Macka ciios.
Kanansl. Coxpanenue




BBLIEJIEHHON 0o0acTu

105

[IpakTuyeckas paborta o Teme
"MHorocnoiiabie n300paxxeHus"

106

[ToaroroBka wiuTrOCTpauu Ji1s
BeO-caiiToB. [IpakTuueckas
pabota mo Teme

" AHUMUPOBaHHBIE
n3o00paxeHus"

0.5

107

Bekropnas rpaduxka.
Bekropusanus pacTpOBbIX
n300pakeHu

108

[IpakTuyeckas pabora o Teme
"BekropHas rpaduxa”

109

HpI/IHLII/IHBI HOCTpOQHI/ISI nu
penaKTUPOBaHUS TPEXMEPHBIX
Mojelen

110

[IpakTuyeckas paborta o Teme
"Co3zanue npocThIX
TpEXMEPHBIX Mozenei"

111

Cerounble Moaenu. Marepuaibl

112

[IpakTudeckas pabora Mo Teme
"Cerounsie moaenn"

113

MoaenupoBaHre UCTOYHUKOB
oceleHus. Kamepsl

114

[IpakTuyeckas pabora o Teme
"Pennepunr"




AnnutuBHbIe TexHonoruu (3D-

15 IIPUHTEPHI) 1
IlonsiTHE O BUPTYyaIbHON
116 PEAIBHOCTH U JAOTOJHEHHOMN 1
peasbHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOe Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOe Bpems 1
121 PesepBHOE Bpems 1
122 Pe3epBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHoe Bpemst 1




136 PesepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

136 0 36.5

INPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI CPEJJHET'O OBIIETO OBPA30OBAHUS

Kon nposepsiemoro
TpeOOBaAHUS

IIpoBepsiemble TpeOOBaHHUS K NIPEIMETHBIM pe3y/JibTATaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl CpeiHero o0uero 0opa3oBaHus

1.

3namo (nonumams)

1.1

[TonnMmaHvie OCHOBHBIX TPUHIIMIIOB YCTPOWCTBA M (DYHKIMOHUPOBAHUS COBPEMEHHBIX CTAI[MOHAPHBIX H
MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHIMI Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUW; BIAJCHHE HAaBBIKAMU
paboThI C OMEpaIMOHHBIMH CUCTEMaMH M OCHOBHBIMH BUJIAMH MPOTPAMMHOTO OOECTICUEHUS ISl PEIICHUS
y4eOHBIX 3a7a4 N0 BEIOPAHHOM CIICIUATH3AIIH

1.2

Hanuyne npencrapiennii o 6a30BbIX NPUHIMIIAX OPraHU3aluu H QYHKIIMOHUPOBAHHS KOMIIBIOTEPHBIX CETEH

1.3

IToHrMaHNe OCHOBHBIX MPUHLIMIIOB JUCKPETH3AIMK PA3IUYHBIX BHIOB HH()OPMAIIH

1.4

[Tonumanue 6a30BBIX aJrOPUTMOB OOpPAaOOTKM YHCIOBOM M TEKCTOBOM HMH(pOpMAIMM (3alHUCh YUCEN B
NO3ULIMOHHOM CUCTEME CUMCIICHHUS, ICTMMOCTb LIEJIbIX YHCEN; HAX0XK/IEHHE BCEX MPOCTHIX YUCEIl B 3aJJaHHOM
JMarnaszoHe; 00paboTKa MHOTOpa3psIHBIX IENBIX YHCENT; aHAJN3 CUMBOJIBHBIX CTPOK U APYTHX), AITOPUTMOB
MIOMCKA ¥ COPTUPOBKHU

1.5

3Hanue QPyHKIIMOHAIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX CPEJICTB CPEibl pa3paboTKu

1.6

Brnajienue oCHOBHBIMU CBeIEHUSIMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3JaHUS U pabOThl C HUMHU

1.7

IloHnMaHue BO3MOKHOCTEH W OrPaHUYECHUM TEXHOJIOTMH MCKYCCTBEHHOI'O HWHTEJUIEKTAa B PA3JIMYHBIX
o0acTsaX; HalIW4YMe MPEACTaBICHUNA 00 MCIOJNb30BaHUM HH(GOPMAIIMOHHBIX TEXHOJOTHH B pa3iIUYHBIX
npodeccHOHATBHBIX chepax

1.8

BrnaneHne TeopeTHMYECKHMM — ammaparoM, II03BOJIAIOIIMM  OCYLIECTBIATH IIPEACTABICHHUE 3aJaHHOTO
HATYpaJbHOTO YHCJIAa B pPa3IMYHBIX CHUCTEMax CUHUCIICHUs; BBIOIHATH INPEOOpPa3OBaHMs JIOTHUECKUX
BBIPA)KEHU, UCTIONB3Ys 3aKOHBI ajareOphl JOTUKH; ONPEAEIATh KpaTyalnii myTh BO B3BEIICHHOM rpade u
KOJIMYECTBO MyTeH MEKIY BEPUIMHAMU OPHEHTHPOBAHHOTO aLIMKIMUECKOro rpada




Ymemo

2.1

YMeHue ucnoiab30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJENM JUIsl aHaiu3a OOBEKTOB M IIPOLECCOB:
dopMynIHMpoBaTh I€NIb MOJEIMPOBAHUS, BBINOJIHATH AHAIMW3 pE3yJbTaTOB, TOIYYEHHBIX B XOJ€
MOJICJIMPOBAHMS; OLIEHUBATh aJIEKBATHOCTh MOJIEIIN MOJICIIUPYEMOMY OOBEKTY WIIM MPOLECCY; MPEICTABIAT
pe3yJabTaThl MOJAEIMPOBAHNSI B HATJISIIHOM BUIE

2.2

YMmenue kinaccupUUUpOBaTH OCHOBHBIE 3a/a4M aHalIM3a JaHHBIX (IIPOrHO3MpPOBAHME, Kiaccupukanus,
KJIaCTEpU3allks, aHAIM3 OTKJIOHEHMH); MOHMMATh IOCJIEI0BATEIbHOCTh PELICHMs 3aJad aHalIu3a JaHHBIX:
cOOp TEepBUYHBIX JAaHHBIX, OYMCTKA M OIIEHKA KayecTBa JAaHHBIX, BBIOOp M (MJIM) MOCTPOCHHE MOJEIH,
npeoOpa3oBaHue TAaHHBIX, BU3yAJTH3aIHsl JAHHBIX, HHTEPIIPETAIUs pE3yIbTaTOB
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YMmenue omnpenensith WHPOPMAIMOHHBIM O0BEM TEKCTOBBIX, TpapUUECKUX M 3BYKOBBIX IaHHBIX IPH
3aIaHHBIX IapaMeTpax AUCKPETU3alMHU. YMEHHUE OIpEeNeNATh CPEAHIOI CKOPOCTh IIEpeAadyd JAHHBIX,
OLICHUBATh HM3MEHEHHWE BPEMEHHU Nepefayd NpU H3MEHEHHMM HH(OPMAIIMOHHOTO 00BEMa MaHHBIX WU
XapaKTEPUCTUK KaHAJIA CBSI3H

24

YMeHue CTpoHuTh KOJ, 00ECIeurBaIONINN HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOK IJIUHY COOOIICHHUS MPH
U3BECTHOU YaCTOTE CUMBOJIOB

2.5

YMeHUe UCIO0JIb30BaTh pu pCIICHNHU 3a/iayq CBOMCTBaA HO3HHHOHHOﬁ 3aIlIMCHU YUCCJI, AJITOPUTMBI ITOCTPOCHU
3allucu 4ucjia B HOBHHHOHHOP'I CUCTCMC CYHCJICHUA C 3aJJaHHBIM OCHOBAHHUCM M IIOCTPOCHHA 4YHUCIIA II0
CTPOKE, COIICp)KElH.IGfI 3alliuChb 3TOro 4mcia B H03I/II_[I/IOHHOI>’I CHUCTEMC CUHUCICHHUA C 3aJaHHBIM OCHOBAHHECM,
YMCHUC BBITIOJIHATH apI/I(i)MeTI/I‘-IeCKI/IC Oorncpanr B HOSUIIUOHHBIX CUCTCMAX CHHUCJICHU S

2.6

YMeHHe CTpOHUThH JIOTHYECKOE BBIPAKEHUE B AM3BIOHKTUBHOM M KOHBIOHKTMBHON HOPMaJbHBIX (hopMax Io
3aJaHHON TalJiMile MCTUHHOCTH; MCCIeNIoBaTh O0JAaCTh HMCTUHHOCTH BBICKAa3bIBaHUS, COJEpIKAIIETO
IIEPEMEHHBIC; PEIIATh HECIIOKHbIE JIOTHYECKUE YPABHEHUS

2.7

YMeHue pemath aJIrOpUTMUYECKHE 3a7ayd, CBA3aHHBIE C aHaIM30M TpadoB (3a7a4d MOCTPOCHHS
ONTUMAIIFHOTO TYTH MEXAy BepIIMHAMHU rpada, OompereNncHHs KOJIMYeCTBAa DPA3NUYHBIX IyTeH MEXTy
BEPUIMHAMU OPHEHTUPOBAHHOTO ALMKIMUYECKOro rpada)

2.8

YMeHue UCIoNb30BaTh JAEPEBhs IPU aHAIHM3E U MOCTPOSHUH KOJIOB U JUI MPEACTABICHUS apU(PMETHIECKUX
BBIPAKCHUM, IIPU PELICHUH 3a1a4 IIOMCKA U COPTUPOBKH; YMEHHE CTPOUTH ACPEBO WUIPHI IO 3aJaHHOMY
QITOPUTMY; pa3padaTbiBaTh 1 0OOCHOBHIBATH BBHIMTPHIIIHYIO CTPATETHUIO UTPHI

2.9

YMeHue aHaIM3MpoBaTh AJITOPUTMBI C HUCMOJb30BAaHUEM TaOJHMIl TPAaCCHPOBKH; ONpEAesITh 0e3
UCIIOJIb30BAHUsl KOMIIBIOTEPA PEe3YyJIbTaThl BBIIOJHEHMS HECIOKHBIX IIPOrpPAMM, BKIIOYAKOUIUX IUKIIBI,




BCTBJICHHUSA U ITOATIPOTpAaMMBI, ITPH 3aJaHHBIX UCXOAHBIX TAHHBIX

2.10

YMeHue ompenensaTh CI0KHOCTh M3y4daeMbIX B Kypce 0a30BBIX aJITOPUTMOB (CYMMHpPOBAHHME 3JIEMEHTOB
MaccHuBa, COPTHPOBKA MAacCUBa, MepeOOpHBIC AITOPUTMBI, JIBOMYHBIA TMOWUCK) W TPUBOAUTH HPUMEPHI
HECKOJIbKHMX aJITOPUTMOB PAa3HOM CII0KHOCTH JUIsl PELIECHUs OQHOW 3a1a4u

2.11

Brnanenue yHuBepCadbHBIM S3BIKOM IpOTpamMMUpOBaHus Bbicokoro yposHs (Ilackans, Python, Java, C++,
C#), npencraBieHUsIMA 0 0a30BBIX THUIAX JAHHBIX M CTPYKTYpPax JaHHBIX; YMEHHE MCIIOIb30BaTh OCHOBHBIC
YIPABJIAOIUE KOHCTPYKLUU; YMEHHE OCYIIECTBIIATH AHANIN3 IMPEIJIOKEHHOU IIPOrpaMMBbI: OINPENEIATh
pe3ynbpTaThl pabOTHl MPOrpaMMbl NPU 33JaHHBIX HCXOAHBIX JAHHBIX; ONMPEAEIATh, MPHU KAKUX HMCXOIHBIX
JAHHBIX BO3MOKHO ITOJIyYEHHE YKA3aHHBIX PE3YJITATOB; BBIABIIATH JAAHHBIC, KOTOPbIE MOT'YT IIPUBECTH K
omnOKe B paboTe nporpaMmsl; (HOpMYIHUPOBATH NPEJIOKEHHS 110 YIYYIICHUIO TPOTPAMMHOT0 KOJa

2.12

YMeHue peanu30BbIBaTh Ha BBIOPAHHOM JJIsl M3YYEHHUS S3bIKE MPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#) TUIIOBBIE allrOPUTMBI 00PaOOTKH YHCEN, YUCIOBBIX MMOCIEI0BATEILHOCTEH
¥ MacCHBOB: IPEJCTaBICHHUE YKCIa B BUAE HaOOpa MPOCTHIX COMHOXHTENEH; HaX0XKIEHHE MaKCUMAIbHOM
(MMHUMAaNIBHOM) LMGPBI HATYpaJbHOrO 4YHCIA, 3aIHCAHHOTO B CHUCTEME CYHCICHHMS C OCHOBAHHEM, He
npesbimatomuM 10; BbluKciIeHne OOOOIIEHHBIX XapaKTEPHCTUK BJIEMEHTOB MAacCHBa WM YHCIIOBOM
NOCJIE0BATEIBHOCTH  (CyMMBI, TPOM3BEACHUS CpPEAHEro  apu(METHYECKOro, MHUHHMAJIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, YI0BJIECTBOPSIOUINX 33/1aHHOMY YCIIOBHIO); COPTHPOBKY
SJIEMEHTOB MAacCHBa; yMEHHE WCIOJIb30BaTh B IpOrpaMMax JaHHBIC pPa3lIUYHBIX THIIOB C YYETOM
OTpaHUYEHUI Ha TUAMa30H UX BO3MOXKHBIX 3HAYCHUH, IPUMEHATH NP PELICHUHU 33/1a4 CTPYKTYPHI TaHHBIX
(criucku, cloBapu, CTEKH, OYepet, ACPEBBS); MPUMEHATh CTAaHJAPTHBIC U COOCTBEHHBIE MOIPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MIPU pa3padOTKe MporpaMM OHOIHOTEKH
HOJIPOrpaMM; YMEHHE UCIOJIb30BATh CPEACTBA OTIAIKU IPOTrPaMM B Cpejie MPOrpaMMUPOBAHUS

2.13

YMeHHue HCHONb30BaTh 3JEKTPOHHBIC TAaOJIMIbI JUIs aHalW3a, IPEJICTaBICHUS U OOpaOOTKU JaHHBIX
(BKirOUas BHIOOP ONTHMMANIBHOTO PELICHHUs, MOAOOp JMHMUU TPEHIA, PElICHHE 3a7ad MPOrHO3UPOBAHUS);
YMEHHUE HCII0JIb30BaTh TAOJUUHBIC (peNALMOHHBIC) 06a3bl TAaHHBIX U CIIPABOYHBIE CUCTEMBbI

2.14

YMeHue opraHu30BbIBaTh JIMYHOE HHPOPMALMOHHOE MPOCTPAHCTBO C UCIIOIB30BAaHUEM PA3IUYHBIX CPEICTB
IUQPPOBBIX TEXHOJOTHH; MOHMMAHHE BO3MOXKHOCTEH LH(POBBIX CEPBHCOB TOCYNAPCTBEHHBIX YCIYT,
IMPPOBBIX 00pPa30BATENbHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
EI'D 11O HHO®OPMATUKE

Kon

IIpoBepsieMblil JJIEMEHT COAePKAHUS

1

I{udposasi rpaMOTHOCTH

1.1

OCHOBHBIE TCH/ICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TeXHONIOTHM. [lapamiensHbie
BBIYUCIICHNS. MHOIOIpOLeCCOpHBbIE CUCTEMBI. PactipenennéHHbIe
BBIYHCIUTENLHBIE CUCTEMBI U 00pab0TKa OOIBININX TAHHBIX

1.2

[IpyHIMIIBI TOCTPOEHUS M aNNapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBble npotokonsl. Cerb WHTepHer. Agpecanus B cetu MHTepHer.
[Tporoxomnsr cteka TCP/IP. Cuctema nomenHbix uMEH. Paznenenne [P-cetn Ha
MIOJICETH C MIOMOIIBI0 MACOK MOJCETEN

1.3

daiinosas cucrema. [louck B ¢aitnoBoit cucreme. [IpHHINIBI pa3MelieHUS U
uMeHOBaHus (aiioB B JoiroBpeMeHHON mamsatu. [1labmoHbl i onmucaHus
rpyni ¢aiinos

1.4

CkopocTh mepefaud JAaHHBIX. 3aBUCUMOCTb BpPEMEHM IE€pefaud  OT
MH(GOPMALIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaJIa CBSI3U

1.5

udposanue nanubix. CUMMETpUYHbIE U HeCUMMeTpuuHbIe HdpsL. [udpsr
npoctoii 3amensl. [udp Lesaps. [Hupp Buxenepa. Anroputm mudppoBaHus
RSA

1.6

Kompl, mo3Bositorre oOHApY)KUBATh U UCIPABIIATH ONIMOKU, BO3SHUKAIOIIUC
npu nepenave JaHHbiX. Paccrosiaue Xammunra. KogupoBanue ¢ moBTOpeHUEM
ouroB. Konst XaMMuHra

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

JlBonyHoe  KoaupoBaHuEe. PaBHOMEpHBIE U HEpPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHue COOOIIEHUH, 3amMCAHHBIX C TOMOIIbI0 HEPABHOMEPHBIX
konoB. YcioBue ®Pano. IlocTpoeHue OQHO3HAYHO NEKOJHUPYEMBIX KOIOB C
IIOMOUIBIO JEpEBa

2.2

Teopernueckue mMOIXOABI K OLEHKE KonudecTBa HHGpopmarmu. EauHuIm!
U3MEepeHusi KosnmdectBa HHPopMmauuu. AsnpaBUTHBI TOAXON K OICHKE
Koin4yecTBa HMH(POpMauuu. 3aKOH aATUTHBHOCTH HHpopmauuu. Dopmyra
Xaptan. Magopmanus u BepostHocTs. Popmyna [llenHona
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Cuctembl cumcienus. Pa3BépHyTas 3amuch IENbIX U JAPOOHBIX YHCET B
MO3UIMOHHON cucteme cuucieHus. CBoilcTBa MO3MIMOHHOM 3alMCH 4YMCIA:
KOJIMYECTBO IM(p B 3alMUCH, TPU3HAK JEIMMOCTH YHUCIIa Ha OCHOBaHHE
CUCTEMBI CUMCIIEHUS. AJITOPUTM IIEPEBOAA LIEJIOr0 Yncia U3 P-u4HOl cucTeMbl
CUHCIICHUS B JCCATUYHYIO. AJNTOPUTM TepeBojia KOHeYHOH P-muHOl npodu B
JECSATUUHYI0. ANTOPUTM IE€PEBOJA LIEJIOT0 YUCIa U3 JIECATUYHOM CHCTEMBI
cuncnenus B P-nunyto. IlepeBos KOoHEUHOH aecsITHYHON npobu B P-munyro.
JIBon4Hasi, BOCbMEpPUYHAs U IIECTHAALATEPUYHAsT CUCTEMBI CUMCIICHHUS, CBS3b
MEXIy HHMMU. Apudmernueckue omnepanud B TO3MIHUOHHBIX CHUCTEMax
CUMCJICHUSI
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TpOI/I‘-IHaSI YpaBHOBCHICHHAsA CHCTCMA CUYHUCJICHUA. I[BOI/I‘-IHO-,Z[GCSITI/I‘-IHaH
CHUCTEMA CUHUCIICHU

2.5

KomupoBanue TtekcroB. KonupoBka ASCII.  OnnoGaiiTHbIE KOIMPOBKH.




Crangapr UNICODE. Koguposka UTF-8. Onpenenenne HHPOPMAITHOHHOTO
00BEMA TEKCTOBBIX COOOIICHUN

2.6

KomupoBanue  m3oOpaxenuil.  Onenka  uHpOpMamuoHHOro  00BEMaA
rpadMUecKuX JaHHBIX NPU 33JaHHBIX Pa3pelICHUH U TIIyOMHE KOIUPOBAHHS
uBeta. LlBetoBeie Monenu. KoaupoBanue 3Byka. OneHka MHPOPMALMOHHOTO
00béMa 3BYKOBBIX JaHHBIX IPH 33JaHHBIX YacTOTE AMCKPETH3alUUd U
Pa3psaIHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHEe BbICKa3bIBaHUS. BbICKa3bIBaTeIbHBIE (OPMBI
(npenukatsl). KBaHTOPHI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOnauubl MCTUHHOCTU. Jlormyeckue BbIpaKEHUS.
Jlormueckue TtoxknmecrBa. Jlornueckue omnepaudd M ONEpallMM  HaJ
MHOXECTBaMU.

3aKkoHBl anreOpbl JIOTUKU. ODKBHBAJCHTHBIE NPEOOpa3OBaHMs JIOTUYECKUX
BBIpaKCHU. JIornueckue ypaBHEHMs U CUCTEMBI YPABHEHUM.

Jlornueckue ¢GyHKIMUA. 3aBHCHUMOCTH KOJHYECTBA BO3MOXHBIX JIOTUYECKHUX
(GYHKIMH OT KOTUYECTBA apTyMEHTOB.

Kanonnyeckue (OpMBbI JJOTHYECKHX BBIPAYKEHHUH

2.8

COBepH_IeHHLIC JAU3BIOHKTUBHBIC KOHBIOHKTUBHLIC HOPMAJIbHBIC (1)0pr1,
AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6J'II/ILI€ HCTUHHOCTHU

2.9

Jlornueckue »snemMeHThl B cocTaBe KommbloTepa. Tpurrep. Cymmatop.
MHuoropa3zpsaanbsiii cymmarop. [locTpoeHne cxem Ha JOTMYEeCKHUX dJIEMEHTaX M0
3aIaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aMKCh JIOTUYECKOTO BBIPAXKEHHS IO
JIOTUYECKOU CXeMe

2.10

Mogenu u monenupoBanue. Llenn mopenupoBaHus. AJIEKBaTHOCTh MOJAEIH
MOJIEIUPYEMOMY 00BEKTY MK Tpoueccy. @opManu3anus NpUKIaJIHbIX 3a/1a4.
[IpencraBnenne pe3yibTaTOB MOJEIMPOBAHUS B BHJAE, YAOOHOM JUIS
BOCIIPHUATHSA 4YeloBeKoM. ['paduueckoe MpencTaBieHHE TaHHBIX (CXEMBI,
TabIuIpBl, rpadukn).

2.11

[IpencraBiaenue wenbIX YMCEN B NaMATH Kommbiorepa. OrpaHUYeHHOCTb
JIMara3oHa 4Yucell MpU OIPAHMYEHUH KOJIMYECTBa pas3psaoB. llepenonnenue
paspsaHOi ceTku. be33HakoBble W 3HAKOBBIE JaHHBIE. 3HAKOBBIA OWT.
JIBOUYHBIN JONIOJHUTEIBHBINA KOJI OTPULIATEIIBHBIX YUCE]L.

[ToGutoBbIe Jormueckue onepanuu. Jlornyeckuit, apudmernueckuii u
nukinuaecknii capuru. IlludpoBanne ¢ MOMOIIBIO TOOUTOBOM Omepanuu
«uckmouaromniee NJIN»

2.12

HPGHCTaBHGHHe BCIHICCTBCHHBIX YHUCCII B IaMATHU KOMIIBIOTCPA. 3Haqa1ua${
4aCTb W TMOPSAAOK YHCIA. I[I/IaHa3OH 3HAUCHUIN BCIICCTBCHHBIX YHCCII.
HpO6.H€MI>I XpaHCHUA BCHICCTBCHHLIX YHUCCII, CBA3AHHBIC C OI'PAHUYCHHUCM
KOJIMYCCTBA pa3psAaaoB. Brmonaenue onepaunﬁ C BCIICCTBCHHBIMU 4YHCJIaMU,
HaKOILJICHUE OIINOOK IMPpU BEIYUCIICHUAX

2.13

I'padsl. OcHoBHble moHATUS. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpUI] CMEXHOCTH, BECOBBIX MATpHI, CIHCKOB CMEXKHOCTU. Perenue
AITOPUTMUYECKUX 3a/la4, CBS3aHHBIX C aHauu3oM rpadoB (IOCTPOCHHE
ONTUMAJIFHOTO IMyTH MEXJy BEepUIMHAMHU Tpada, OonpeiesiecHHe KOJIMYeCTBa
Pa3NUYHBIX MYTEH MEXIy BEpUIMHAMU OpPUEHTHPOBAHHOTO AIMKINYECKOTO

rpaga)




2.14

HepeBbsi. bunapnoe npepeBo. [lepeBbst momcka. CrmocoObl 00xoma Jepesa.
[IpencraBnenue apuMeTHUECKUX BbIpaXKeHUH B BHJIE epeBa. Mcnonb3oBanue
rpadOoB U JEPEBBHEB INPH OMHCAHUM OOBEKTOB U TMPOLIECCOB OKPY>KAIOILIETO
MUpa

2.15

JIMCKpEeTHbIE WIpPbI JIBYyX WIPOKOB ¢ moiHOW uH(popmanueil. [loctpoenue
7epeBa nepedopa BapuaHTOB, OMMCAHUE CTPATETUU UTPHI B TaOIMYHON (opme.
BbIMrphIIHBIE M IPOUTPBINTHBIE TO3UIMH. BBIMIPhIIIHBIE CTPAaTErHH

2.16

CpenctBa  HMCKYCCTBEHHOTO — WMHTEIUIEKTa. MpaeHTHHKamMs U TMOUCK
n300pakeHui, pacro3HaBanue nuil. Vicnoiap30BaHuEe METO/I0B HCKYCCTBEHHOTO
MHTEJUIEKTa B oOyyaromux  cucremax. lcroiap3oBaHHE — METOJIOB
UCKYCCTBEHHOTO  HMHTEJUIEKTa B  poOOoTOTeXHUKe. VIHTepHET  Belei.
Heiiponnsie cetn

AJrOpUTMBI M IPOrPAMMUPOBAHKE

3.1

dopManuzanys NOHATHs anroputMa. Mammynaa TeIOpUHIa Kak YHUBEPCAJIbHAsS
MOJIEJIb BBIYHCICHHI
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OreHka CI0XKHOCTH BblUMCIeHU. Bpems paboTsl U 00bEM HCHONB3yeMOH
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa HCXOOHBIX JaHHbIX. OreHka
ACUMITOTUYECKONW CJIOKHOCTU aJITOPUTMOB. AJITOPUTMBI ITOJIMHOMHUAIBHON
cioxkHoctu. Ilepebopubie anroputmbl. [IpuMepsl pasiIWYHBIX aJTOPUTMOB
peLIeHUsl OHOM 3a/1a4, KOTOPbIE MMEIOT PA3IUYHYIO CJI0KHOCTb
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OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB PAaOOTHI MPOCTEUIIMX aJTOPUTMOB
yIpaBIEHUS UCTIOIHUTEISAMU U BBIYUCIUTEIBHBIX anroputMoB. OnpeneneHue
UCXOJIHBIX JAHHBIX, TPU KOTOPHIX aJIrOPUTM MOXKET JaTh TpeOyeMblil
pe3yabTar

34

Anroput™Mbl 00pabOTKH HATYypaJbHBIX YHCEJN, 3alMCAHHBIX B TO3UIIMOHHBIX
chUCTeMaxX CYMCJICHHUS: pa3OMeHHe 3aluCH 4YHUClia Ha OTHENbHbIE LUQPHI,
HaXOXXJCHUE CYMMBI U TpPOU3BEACHHS LU(pP, HAXOXKACHUE MaKCHUMAJIbHOM
(MUHUMAaNBEHON) IHUDPHI.

[IpencraBnenue yucia B BHJE HAOOpa MPOCTHIX COMHOXHTEICH. AJTOPUTM
OBICTPOrO BO3BEJCHHUS B CTENeHb. [lOMCK MPOCTBIX YHCEN B 33JaHHOM
JIMana3oHe ¢ TOMOIIBIO AJITOPUTMA «penIeTo DpaTocheHar

3.5

MHoropaspsiiHbIe Leble YUCIIa, 3a/1a4i JITUHHON apupMEeTUKN

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYHMCIICHHBIE, BEIIECTBEHHbIE, CHUMBOJIbHBIE, JIOTHMYecKue. BerBieHusl.
Cnoxuble ycnoBus. Lluknsl ¢ ycnoBueM. LUKibl 1o nepeMeHHOM.

O06paboTka JaHHBIX, XpaHAMUXcs B ¢aitnax. TekcToBble U ABOMYHbIE (HaIb.
daiinoBeie epeMeHHble ((aiinoBeie ykazatenu). Yrenue u3 ¢aiina. 3anuch B
daiin.

Paz6uenue 3amaun Ha noazanayn. [loanmporpaMmel (ipoueaypsl U QyHKIHH).
Vcnonp30BaHue CTaHAAPTHON OMOIMOTEKH sI3bIKa MPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnble npouenypsl U ¢yHkud. Vcnonbp3oBaHue cTeka JUls
OpraHU3alMy PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsle MeToAbl. TouyHOE M MPHOMIKEHHOE pelieHus 3a1aun. YucieHHoe
pelleHre ypaBHEHHUH C MOMOIIbIO 1Moadopa mapameTpa. UHCIeHHbIE METOIbI
pelieHust ypaBHEHHUIl: Meroa mepedopa, METOX IOJOBHUHHOTO JICJICHUS.
[TpubnmxEHHOE BBIYUCIICHUE JJIMH KPUBBIX. Bhluncienue miomaznei puryp c




IIOMOUIBIO YHCJIEHHBIX METOJO0B (METOJ MPSMOYTOJIbHUKOB, METOJ] TPAIIELIHIA).
[Touck makcumyma (MuUHMMyMa) (GYHKIMU OIHOH TEpPEeMEHHOH METOIOM
IIOJIOBUHHOI'O JI€JICHUs

OOpaGoTka  CHUMBOJBHBIX  JaHHBIX. BcCTpoeHHBIE  (QYHKUMH  sI3bIKA
IpOrpaMMHUPOBAaHUS A1  OOpaOOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKN CHMBOJIBHBIX CTPOK: MOACYET KOJMYECTBA IMOSIBICHUI CUMBOJA B
CTpOKe, pa3OueHue CTPOKM Ha CJIOBa MO MPOOEThbHBIM CHUMBOJIAM, IOHCK
IIOACTPOKH BHYTPHU JAHHON CTPOKH, 3aMEHA HAWIECHHOM MOACTPOKH HA APYTYIO
cTpoky. ['eHepanusi Bcex CIOB B HEKOTOPOM ayihaBUTE, YJOBIETBOPSIOIIUX
3aJJaHHbIM orpaHudeHusM. [IpeoOpa3oBanue 4nciaa B CUMBOJIBHYIO CTPOKY H
00paTHO

3.10

MaccuBbl M IOCHEIOBATENBLHOCTH 4YHCEN. BplumnciieHne 0000IEHHBIX
XapaKTepUCTHK 3JIEMEHTOB MacCHBa WJIM YHCJIOBOM IOCIEA0BATEIbHOCTH
(cyMMBI, TIPOM3BENCHHS, CPEAHEr0 apu(METHUYECKOTO0, MHHHUMAIBHOTO U
MaKCHMAaJIbHOTO JJIEMEHTOB, KOJIMYECTBA D3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYEHUS B MAaCCHBE.
AAropuTMbl paboTHl C BIIEMEHTaMH MAacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. CopTupoBka 0JHOMEpHOro MaccuBa. IIpocTeie METOBI COPTUPOBKHU
(Meron my3bIpbKa, METOA BbIOOpa, COpPTHpPOBKa BcTaBKamu). COpTHpOBKa
ciusiuueM. beicTpas coptupoBka maccua (anroputM QuickSort). J[BonuHbIiH
IIOMCK B OTCOPTUPOBAHHOM MAaCCHUBE

3.11

JIByMepHble MacCHBBI (MaTpHLbl). AJNTOPUTMBI O0OpabOTKH JIBYMEpPHBIX
MacCHBOB: 3aIlOJIHEHUE JBYMEPHOI'O YHCIOBOIO MAaCcCHBAa 110 3aJaHHBIM
IIpaBWJIaM, IIOUCK 3JIEMEHTA B IBYMEPHOM MAacCUBE, BBIUMCIIEHHE MAaKCUMyMa
(MMHMMYMa) U CyMMBI JIEMEHTOB JIByMEPHOI'O MACCHBA, IIEPECTAHOBKA CTPOK
U CTOJIOIIOB IBYMEPHOT'O MacCHBa

3.12

CnoBapu  (accolMaTHBHBIE  MAacCHBBI, OTOOpakeHUs).  XOII-TaOJHIIBL.
ITocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS JIJIs 33JJAHHOTO TEKCTa

3.13

Crexu. AHaIM3 TPaBWIBHOCTH CKOOOYHOTO BBIpAXKEHHA. BpluncieHue
apu(pMETHYECKOTO BBIPAXKEHUS, 3aIIUCAHHOTO B MOCT(GUKCHOH (opme.
Ouepenu. Vicnoap3oBaHue odepen sl BpeMEHHOT'O XPAHEHUs! TAHHBIX

3.14

Anroputmbl Ha rpadax. [locTpoeHHMe MHUHUMAIBHOIO OCTOBHOTO JepeBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTUPOBAHHOTO rpada. KomuuecTBo pazanyuHbIX
nyTedl MeXay BepIIMHAMH OpPHUEHTHPOBAHHOTO AalMKINYECKOro rpada.
Anroputm JlefKcTpbl

3.15

JHepeBps. Peanusanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JBOMYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa U 3aJaHHOTO apU(METHYECKOTO
BbIpakeHus. PekypcuBHbIE anropuTMbl 006xoaa aepesa. Mcnonb3oBanue creka
1 ouepenu aist 00XoJa epeBa

3.16

JluHaMpyeckoe IMpOrpaMMHUpPOBAHME KAaK METOX  peLIeHHs 3axad ¢
COXPAHEHHEM IPOMEKYTOUHBIX PE3yJIbTATOB. 3aJauH, PEIIa€MbIE C IOMOIIbIO
JMHAMUYECKOTO MPOTrpaMMHUPOBAHUS: BBIYUCICHHE PEKYPCHUBHBIX (DYHKLUH,
IIOACYET KOJIUYECTBA BAPUAHTOB, 3a1a4¥ ONTUMHU3ALUU

3.17

[Tonatne 06 OOBEKTHO-OPUEHTHPOBAHHOM MpPOrpaMMUpOBaHUH. OOBEKTHI U
kaccbl. CBOMCTBA U METOABI 00beKTOB. OOBbEKTHO-OPUEHTUPOBAHHBIN aHAJIH3.
Pa3zpaboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOAXOJA.




Wukarncynsiuys, HacJieqoBaHue, TOJIUMOphu3mM

WudopMannoHHbIE TEXHOIOTHH

4.1

AHamu3 pgaHHbIX. OCHOBHBIE 3a/aydl aHalW3a JaHHBIX: IPOTHO3MPOBAHMUE,
KiIaccuuKkanus, KiacTepusanusi, aHaau3 oTkiIoHeHHH. [locinenoBatenbHOCTD
pelieHus 3a/jad aHajdM3a JaHHBIX: cOOp MEpPBUYHBIX JAHHBIX, OYHMCTKA M
OLICHKAa KayecTBa [JaHHBIX, BBIOOpD W (WJIM) TIOCTPOCHHE MOJEIH,
npeoOpa3oBaHuWe  JAHHBIX,  BU3yajdu3alMs  JaHHBIX,  HMHTEPIPETaIHs
pe3ynbTaroB. [IporpaMmmubie cpeacTBa u MHTEpHET-CepBUCHI 17151 00pabOTKU U
IIpe/icTaBIeHMs] JaHHbIX. boapine nanusle. MammnHoe 00ydeHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX Tabiui. Bbluncienue cymwmsl,
cpemHero  apu(METHYecKoro, HAMOONBIIEro (HAUMEHBIIETO) 3HAYCHUS
auanazoHa. Beraucnenue kod(p@uIMEeHTa KOPpENsUUd ABYX DPSIOB JaHHBIX.
[TocTpoeHne cTonOUaThIX, TMHEHYATHIX U KPYTroBbIX auarpamm. [loctpoenue
rpapuxoB  ¢ynkumid. Ilogbop  nMHMEM  TpeHZa, pemieHHe  3aaad
NPOTHO3UPOBaHMA. PemieHne 3a1ay ONTUMU3ALUHN C TTOMOUIBIO JIEKTPOHHBIX
TaOJIAILL

4.3

Jluckpernsauysi TpU  MaTeMaTU4YECKOM  MOJEIMPOBAHUM  HENPEPHIBHBIX
nporeccoB. MojenupoBaHue ABMKeHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuueckue MOJAEIM B OKOHOMHUKE. BwlunciuTenbHbIE
SKCHEpUMEHTHI ¢ MojensiMu. OOpaboTka pe3ynbTaToB dKCIepuMeHTa. MeTox
HAaUMEHBIIUX KBaApaToB. OLEHKAa YHCIOBBIX IAPaMETPOB MOJAEIUPYEMBIX
00BEKTOB W TMpoIleccoB. BoccTaHoBieHMEe 3aBUCHUMOCTEH IO pe3ysibTaTaM
JKCIIEPUMEHTA

4.4

BepositHocTHele  Mozmenu.  Meronsl Monte-Kapno.  MMuranumonHoe
MojienrpoBanue. CHCTEMBbI MAaCCOBOTO 0OCITY>KUBAHHSI

4.5

Tabnuunbie (pensiuoHHbIe) 0as3bl MaHHBIX. Tabnwma — mpeAcTaBlIeHUE
cBeleHull 00 ogHOTUIIHEIX 00bekTax. [loie, 3amuch. Kirrou Tabmuiel. Pabora ¢
roToBOH 0a30i NMaHHBIX. 3amonHeHue 0a3bl MaHHBIX. [IOMCK, COPTHPOBKA M
bunpTpanus  JaHHBIX. 3ampochkl Ha BBIOOPKY JAHHBIX. 3ampochl C
napameTrpamu. BeraucisieMble mosist B 3anpocax.

MHuorotabnuunbie 0a3el JaHHBIX. THIBI cBsA3el Mexay Tabmuiamu. BaemHuit
kmod. LledocTHOCTh ©a3bl AaHHBIX. 3ampochl K MHOTOTaOIMYHBIM Oa3am
JTAHHBIX

4.6

TexcroBeiii mporeccop. CpeiacTBa MOMCKAa W aBTO3aMEHBI B TEKCTOBOM
nporieccope.  CTpYKTypuUpOBaHHBIE  TEKCTOBBIE  JTOKyMEHTHL.  CHOCKH,
ornaBienue. IlpaBuna  mUTUpOBaHMS ~ MCTOYHHUKOB M odopmieHus
6ubmorpaduyecKix CCbUIOK
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