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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mno wuHbopMaTtuke (yriIyOJEHHBIH YpPOBEHb) Ha YPOBHE
cpenHero oOmiero oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE TpeOOBaHHM K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0OOpa30BaTENbHON MPOTrpaMMBbl CPEIHETO
oOmero odpazoBanus, npeacrabieHHbix B ®I'OC COOQO, a takxe enepaabHO
paboueit mporpaMmbl BOCITUTAHUS.

[Iporpamma mo wuHpopMaThke MAET MPEACTABICHHE O IENsIX, OO0IIei
CTpaTrernu OOYy4YEeHHs, BOCIUTAHUS W Pa3BUTUS OOYYAIOIIUXCS CpPEICTBAMU
yuebHoro npeamera «MHpopmaTka» Ha yriiyOJIEHHOM YPOBHE, YCTAHABINBAET
o0s3aTeNIbHOE peIMETHOE coJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pasjeiaM U TeMaM Kypca, ONpeAeaeT paclpe/eicHue
€ro mo kjaccam (rojaMm HM3y4deHHus), Ja€T MPUMEPHOE paclpeaesieHne y4eOHbIX
4acoB MO TEMAaTHYECKUM pasfenaM Kypca W PEKOMEHIyeMylo (TpUMEpHYIO)
MOCIEAOBATEIPHOCTh HUX HM3YYCHHS] C  Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEH 00yUYaroImMXCS.

[Iporpamma 10 uWHpOpPMATHKE OMpEAeNseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTePUCTUKU Y4YeOHOTO MaTepuana Uil KaXJOoro roja
U3Y4YCHHUS, B TOM 4YHUCJE IS COJEPKATEIHHOTO HAIMOJHEHHS Pa3HOTO BHUIA
KOHTpOJIA (MIPOMEXKYTOUHOM aTTECTallUd OOYyYaroIMXCs, BCEPOCCUHUCKUX
IIPOBEPOYHBIX PabOT, TOCYAAPCTBEHHOM UTOTOBOM aTTecTamuu). [Iporpamma mo
WH(POPMATUKE SIBISETCS OCHOBOM JUIS COCTaBIIEHUS aBTOPCKUX Y4YEOHBIX
MporpaMM U Y4eOHHUKOB, TOYPOUYHOTO MJIAHUPOBAHUS Kypca YIUTEIEM.

Nudopmartuka B cpeaemM o01ieM 00pa30BaHUH OTPAXKAECT:

CYIIHOCTh MH(GOPMATHKKA KaK HAYYHOM JUCIMIUIMHBI, H3y4aromen
3aKOHOMEPHOCTH MPOTEKaHUs u BO3MOKHOCTH aBTOMAaTH3AINN
WH(GOPMAIIMOHHBIX MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC OOJACTH TNPUMEHEHUS HWH(DOPMATUKHU, TIPEKIE BCETrO
uH(OPMAITMOHHBIE TEXHOJIOTHH, YIIPABIIEHNE U COIIMAIIbHYIO cepy;

MEXIUCIIUIUIMHAPHBIN  XapakTep HWHPOPMATUKH U UHOOPMAIMOHHOU
JESTEIIHOCTH.

Kypc undopmaTtuku 1151 ypoBHS cpeaHEro o01ero oopazoBaHust sSBISAETCS
3aBEPIIAONIMM ITArlOM HEMPEPHIBHOM MOATOTOBKH OOYYaIOIIUXCS B OOJACTH
uHpopmatuku W WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJIOTHUH,
omupaeTcsl Ha CojJep)KaHue Kypca MH(POPMATHKH YpPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHMsl ¥  ONBIT TOCTOSSHHOTO TNPUMEHEHHs  WHGOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX ~ TE€XHOJIOTUH, JaET TEOPETHUYECKOE OCMBICICHHE,
MHTEPIIPETALNIO U 0000IIIEHUE 3TOTO OIBITA.

PesynbraThl yriyONEHHOTO YpOBHA U3Y4YEHHUS Y4YeOHOro mpeamera
«MHdpopmarruka» OpPUEHTUPOBAHBI HA TMOJIYYEHUE KOMIIETEHTHOCTEH IS
nocieAymoneil npodeccuoHaIbHONM AEATETbHOCTH KaK B paMKax JTaHHOU
MPEAMETHOM 00JIaCTH, TaK U B CMEXHBIX C HEel oOmactsx. OHM BKIIIOYAIOT B
ceost:

OBJIQJICHUE KJIIOYEBBIMH MOHATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCS JaHHasl MpeAMeTHast 001acTh, paclO3HaBaHUE COOTBETCTBYIOUIUX UM
MPU3HAKOB W B3aWMOCBS3€H, CIIOCOOHOCTH JIEMOHCTPUPOBATH pPA3JIHYHbBIC
MIOAXOJbl K W3YYECHUIO SIBJICHUM, XaPAKTEPHBIX I M3y4aeMOW IPEIMETHOU
o0nacTy;

YMEHUE pEIIaTh THUIIOBBIE MPAKTUYECKHE U TEOPETUUYECKHE 3a/1auu,
XapakTepHbIE IS HCIOJb30BaHUS METOJOB M MHCTPYMEHTAapHs JTaHHOU
MpeaMeTHON 00J1acTH;

HaJIMyue MPEJCTABICHUN O JaHHOW MPeIMETHON 00JIacTh KaK IEJOCTHOU
TeOpuu (COBOKYITHOCTH TEOPHUii), OCHOBHBIX CBSI3SIX CO CMEXHBIMU O0JACTSIMU
3HAHUM.

B  pavkax  yriuyOl€HHOro  ypOBHS ~ HM3y4eHHs  MHPOPMATUKHU
obecrieunBaeTcsl  IeJICHANpaBlICHHAas  MOATOTOBKAa  OOydarommxcs K
IPOJOJDKEHUI0  00pa3oBaHUSl B OpraHu3anusax  npodecCUOHAIBHOTO
oOpa3oBaHMsI 10  CIEIHAIBHOCTSM, HETMOCPEJCTBEHHO CBS3aHHBIM  C
U(GPOBBIMU  TEXHOJIOTHSIMH, TaKMM Kak [porpaMMHas  WHXKEHEpHs,
nH(popmalmoHHas 0e30MmacHOCTh, UH(OOPMAIIMOHHBIE CUCTEMBI U TEXHOJIOTHH,
MOOUJIBHBIE CHCTEMBI U CETH, OOJbIIWE JaHHBIE W MaIIMHHOE OOydYeHHE,
POMBIILJICHHBI HHTEPHET BEIEW, UCKYCCTBEHHBI WHTEIJIEKT, TEXHOJOTHH
OecrpoBOAHON CBSI3U, POOOTOTEXHHKA, KBAHTOBBIC TEXHOJOTUU, CUCTEMBI
pacnpeenéHHOr0 peecTpa, TEXHOJIOTHUM BHUPTYaJbHOM W JIOMOJHEHHOMU

PEATbHOCTEMN.
OcHoBHast 1enb HU3yueHHs ydeOHoro mnpeamera «WHpopmaTukay Ha
yrayOn€éHHOM YpoBHE cpenaHero oOmero oOpazoBanust — oOecrieueHue

TaTbHENIIEeTr0 pa3BUTUS WH(GOPMAIIMOHHBIX KOMIETEHIIMNA 00YyYaromerocs, ero
TOTOBHOCTH K JKHW3HM B YCIOBHUAX Pa3BUBAIOIICTOCS HHPOPMAIIMOHHOTO
oOIecTBa W BO3pacTaroniell KOHKYPEHIIMM Ha pBIHKE Tpyaa. B cBs3u ¢ 3TuUM
nzydenue unpopmatuku B 10—11 kmaccax g0IKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, OCHOBAHHOTO HA TMOHWMAHUH POJIU
nHpopmaTuku, WHPOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTUNH B
COBPEMEHHOM OOIIECTBE;



chOpPMUPOBAHHOCTH ~ OCHOB  JIOTHYECKOTO W QJITOPUTMHUYECKOTO
MBIIICHUS;

c(OPMUPOBAHHOCTh YMEHUU paznuyarh (PakThl U OLEHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJBI, BUJIETh HUX CBSA3b C KPUTEPUSAMM OLICHUBAHUS U CBSA3b
KPUTEPUEB C  OMNPEACIEHHOM CHUCTEMOM UEHHOCTEH, NPOBEPATh Ha
JIOCTOBEPHOCTH M 00001aTh HH(pOpMaITHio;

C(OPMUPOBAHHOCTh TMPEIACTABICHUNH O BIMSHUM HHPOPMAIIMOHHBIX
TEXHOJIOTMA Ha >XM3Hb YEJIOBEKa B OOILECTBE, IOHMMAaHUE COLHUAIBHOIO,
DKOHOMHUYECKOTO, IMOJTUTUYECKOT0, KYJIbTYPHOIO, OPUANYECKOTO, IPUPOJHOTO,
SPrOHOMUYECKOTO,  MEIUIMHCKOTO U  (DU3HOJOTHYECKOTO  KOHTEKCTOB
MH(GOPMALIMOHHBIX TEXHOJIOTHUH;

OPUHATHE TPABOBBIX U OITHYECKUX AaCHEKTOB HH(POPMAIIMOHHBIX
TEXHOJIOTUHA, OCO3HAHUE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JIaHUE U
MCIIOJIb30BaHUE MH(OPMAIIMOHHBIX CUCTEM, pACIIPOCTPaHEHUE HH(OpMALUY;

CO3JaHUE YCJIOBHM I Pa3BUTHS HABBIKOB y4€OHOM, TPOEKTHOM, HAy4YHO-
HCCJIEI0BATENbCKOM M TBOPUECKOM AEATENbHOCTH, MOTUBAIIMKM O0YYaIOIUXCs K
CaMOpAa3BUTHIO.

B copmepxanun yuebHoro mpenmera «MHdopmartukay BbIAEISIOTCA
YEeThIpE TEMATUUECKUX pa3iena.

Paznen «lluppoBasi rpaMOTHOCTB» NOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JIPYTUX DJJIEMEHTOB IIM(PPOBOTO OKPYXKEHHS, BKIIOYAs
KOMITBIOTEPHBIE CETH, MCIOJIB30BAHUIO CPEJICTB ONEPAIMOHHONM CHUCTEMBI,
pabdore B cetu MHTepHET W  HUCHOJB30BaHUIO HMHTEPHET-CEPBUCOB,
MH(}OpMATMOHHOW O€30MaCHOCTH.

Paznen «Teopernueckue ocHOBbI MHGOPMATHKH» BKIIOYAET B CeOs
HNOHATUHHBIM anmapaT WH(GOPMATUKU, BOIPOCH KOAMPOBaHMS HHGOpMaIuH,
U3MepeHus MHGOPMAIIMOHHOTO O0BhEMa NTAaHHBIX, OCHOBBI aiareOphbl JIOTUKU H
KOMITBIOTEPHOT'O MOZEIIUPOBAHUS.

Paznen «AJropurMbl U MPOrpaMMHPOBAHUE)» HAIPABICH HA Pa3BUTUE
AITOPUTMHYECKOTO MBIIUICHUS, pa3padOTKy aJiropuTMOB M OLEHKY HUX
CIIO)KHOCTH, (pOpMHpOBaHHME HABBIKOB pealM3allMd OporpaMM Ha s3bIKax
IIPOrpaMMHUPOBAaHUS BBICOKOTO YPOBHSI.

Paznen «HH(popManMOHHBbIE TEXHOJOrMH» TOCBIIIEH BOIPOCAM
npyUMEHEHUs MH(OOPMAIIMOHHBIX TEXHOJOTMH, peaJu30BaHHbIX B MPUKIAIHBIX
[IPOrPaMMHBIX MPOAYKTaX W HMHTEPHET-CEPBUCAX, B TOM YHCIE B 3aJadax
aHaJlM3a JAHHBIX, HCIIOJB30BAHUIO 0a3 NAHHBIX U DJEKTPOHHBIX TaONMIl IS
pEeLIeHs NPUKIAIHbIX 3a1a4.



B npusenénnom nanee comepskannu yaeoHoro npeamera «MabopmaTrkay
KYPCHUBOM BBIJICJICHbl JOMOJHUTEIbHBIE TEMBI, KOTOpbIE HE BXOASIT B
00s3aTeNbHYI0 TPOrpaMMy OOy4Y€HHS, HO MOTYT OBIThb NPEIIOKEHBbI MJis
U3YYEHUS OTJIETbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYriyOnéHHpI YpOBEHb H3ydeHHsS] WH(POPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTHYECKOTO0 MpOo(duiisi, OPHEHTHPOBAHHOTO HA HWHKEHEPHYID U
UH(GOPMAITMOHHYIO Ccdephbl NEATebHOCTH. YTIyONEHHBI ypOBEHb H3yUEHHS
uH(pOpPMATUKK 00ECIIeUMBAET: MOATOTOBKY OOYYarOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CIENHUATLHOCTH B 00JACTH MH(DOPMAIMOHHBIX TEXHOJIOTHMM U MH)KEHEPHBIE
CIEIHUAIBHOCTH, y4acTHE B MPOCKTHOM M HCCIIEIOBATEIIbCKON ESTEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMH OTpaciu HH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, MOJATOTOBKY K YYacTHIO B OJIMMIHUAAAX U
cnade EquHoro rocynapcTBeHHOTO SK3aMeHa 1o MH(POPMATHKE.

[locnenoBaTenbHOCTh M3YYEHUSI TEM B IpEAeNiax OAHOTO rojila 00y4eHHs
MOXET OBITh M3MEHEHA MO YCMOTPEHUIO YUYHUTEJS MpPHU MOJATOTOBKE padoueii
MIPOTPaMMBbI U MOYPOUYHOTO IJIAHUPOBAHMUSL.

OO61iee 4uCiIO YacoB, PEKOMEHIOBAHHBIX JJIsI U3Y4YeHHUS] MH()OpPMATUKH —
272 gaca: B 10 xiacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB
(4 yaca B HezeINIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Mudposass rpaMOTHOCTD

TpeboBanust TexHUKHM O€30IaCHOCTM M TUTHEHBI MpU padore ¢
KOMITBIOTEPaMH U JPYTUMU KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHUS.

[Mpunmmner  paboOThl  KOMIBIOTEPOB W KOMIIBIOTEPHBIX  CHUCTEM.
Apxutektypa ¢(on Heiimana. ABTOMaTH4eCcKO€ BBIMIOJHEHUE MPOTPaAMMBbI
npoueccopoM. OnepaTuBHas, TOCTOSTHHAs U JIOJITOBpeMeHHas naMsatb. OOMeH
JAHHBIMM C NOMOUIbI0 IMH. KOHTposuiepel BHEHMIHMX YCTpoHCTB. IIpsmon
JOCTYTI K ITaMSITH.

OCHOBHBIE ~ TEHACHIMM  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHHU.
[TapannensHbie BBIYMCIICHUS. MHoromnpoueccopHbie CUCTEMBI.
Cynepkomiiplotepsl. PacnipenenéHnble BEIYMCIUTEIbHBIE CUCTEMBI U 00paboOTKa
00JbIIMX JaHHBIX. MoOunabHBIE UUQPOBBIE YCTPOHCTBA U UX pOJb B
KOMMYHUKAIUSX. Bcerpoennsie KOMIIBIOTEPBI. MUKpPOKOHTPOJIIIEPHL.
Po6otusupoBaHHbIE TPOU3BOACTBA.

[IporpamMMHOe oOOecrnieueHue KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM.
Bunelt nporpammHoro oOecriedeHuss M UX HazHadeHwe. OcoOGeHHOCTH
MporpaMMHOro  o0ecrieueHusi MOOWJIBbHBIX  ycTpoictB.  IlapamnensHoe
nporpammupoBanue. CucteMHoe mporpammHoe obecrneueHue. OnepanroHHbIe
cucteMmsbl. YTunuthl. JlpaiBepsl ycTpoucTB. MHCTAIUIALMSA M JAEWMHCTAIUISALNAS
IPOrpaMMHOT0 00eCTIeYeHHUS.

daitnoBbie cucTeMBbl. [IpUHIUMIIBI pa3MeleHuss 1 UMEHOBaHus (ailyioB B
nosropeMeHHor namatu. [abiaonsl Ay onucanus rpynn ¢aiios.

[Iporpammuoe obecrnieyeHue. JluuensupoBaHue MIPOrPaMMHOTO
obecnieueHuss ©u I1MPpoBBEIX pecypcoB. IlpompuerapHoe U cBOOOAHOE
IPOrpaMMHOE oOecrieueHue. Kommepueckoe u HEKOMMEPUYECKOE

WCIIOJIb30BaHUE IIPOTPAMMHOTO oOOecleueHHss ¢ MUQPPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh,  yCTAHABIIMBaeMasi  3aKOHOJATEJIbCTBOM  Poccuiickoit
®denepaluy 3a HEMPABOMEPHOE UCIIOIL30BAHUE MTPOTPAMMHOTO OOECIICUCHUS U
1IU(POBBIX PECYPCOB.

[IpyHIIUNIBI TTIOCTPOCHHUS W anmapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX
cererd. CereBble mpoTokoiibl. Cetp MHTEpHET. Anpecanust B cetu MHTEpHET.
[Tporokoisl creka TCP/IP. CucteMa JOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moaceTn ¢ momolibio Macok mojcerei. CereBoe
agMuHucTpupoBanve. [lomydeHue  JaHHBIX O  CETEBBIX  HACTPOMKax



koMmmbioTepa. IlpoBepka Hammuus cBs3u ¢ y3aoMm cetd. OmnpeneneHue
MapuipyTa JIBH>KEHHSI TAKETOB.

Bunbt  pgestenbHoctu B cetn  Mutepner. Cepsucsl WHTepHeTa.
['eoundopManioHHbIE CHUCTEMBI. | €OJIOKAIIMOHHBIE CEPBUCHI  PEATBLHOTO
BpeMEHH (Hampumep, JIOKalus MOOWJIBHBIX TeJIeQOHOB, OTMpEeIICHUE
3arpy’k€HHOCTH  aBTOMAarucrpaiei), HHTEPHET-TOProBis, OpOHHUPOBAHHE
OWJIETOB U TOCTUHHUIL.

['ocynapcTBeHHBIE AJEKTPOHHBIE cepBUCH U yciayru. ConuanbHble CeTH —
OpraHu3alys KOJJIEKTUBHOTO B3aMMOJICHCTBUA U oOMeHa daHHbIMU. CeTeBoit
ATUKET: MpaBuiia MOBeAeHUS B KubeprpocTpancTse. [Ipobnema moamuHHOCTH
nosrydeHHO nHpopmanmu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble 1 3KOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIB30BAaHUEM
MH(POPMAITMOHHO-KOMMYHUKALIMOHHBIX ~ TexHoJorui.  OOmme  mnpoOieMbl
3amuThl “HPopMaruu U uHGopMamoHHoN Oe3onacHocTU. CpencTBa 3allUuTh
nH(pOpMaMU B KOMIBIOTEPAX, KOMIBIOTEPHBIX CETSIX U aBTOMATHU3UPOBAHHBIX
nH(popmanmoHHbIX cuctemax. [IpaBoBoe oOecrnieueHre HHPOPMALMOHHON
0€301acCHOCTH.

[IpenoTBpamieHue  HECAaHKIMOHUPOBAaHHOIO  JOCTYNa K  JINYHOU
KOH(QUICHIMAIbHON  MHPOPMALIMM,  XpAHSIIEWCS  Ha  NEPCOHAIBHOM
KOMITBIOTEPE, MOOWJIBHBIX  YCTpOMCTBax. BpemoHocHoe mnporpaMMHoOe
o0OecrieueHre U CrnocoObl OOpbObI C HUM. AHTHUBUPYCHBIE IPOTrPaMMBbl.
Opranuzanuss JUYHOrO apxuBa uH(popmauuu. Pe3epBHOE KONUpOBaHHUE.
[TaposibHas 3amuMTa apxXuBa.

[udpoBanue naHHbIX. CHUMMETPUYHBIE W HECUMMETPHYHBIE IMIU(PHI.
[Mudper npoctoit 3amensl. ludp Lesaps. ludp Buxenepa. Anropurm
mdpoBanus RSA.

Teoperndeckne 0CHOBbI MHPOPMATHKHU

Nudopmanus, panusie u 3HaHus. MHbopmalmoHHbIE TpoLECcCHl B
MPUPOJIE, TEXHUKE U OOIIECTBE.

HenpepobiBHbBIE M AMCKpPETHBIE BEIUYMHBI M CUTHaIBL. HeobxoammocTb
IUCKpeTU3aluu MUH(QOpMAaIMK, MPEeIHa3HAUEHHOM NJIs XpaHEHHs, Mepedadd u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBouuHoe KoaupoBaHWe. PaBHOMEpHbIE M HEPABHOMEPHBIE KOJBI.
JlekoiupoBaHKUe COOOIIEHUM, 3alTMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJOB.
Ycenosue @ano. [locTpoeHne OJTHO3HAYHO AEKOJMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnquHuipl n3mepenust koaudectsa nHGopmaiuu. AndaBUTHBIN MOIX0T
K OLICHKE KOJIMYeCcTBa HH(POpMALIHH.



Cucremsl cuucieHus. Pa3BépHyTas 3amuch LENbIX M APOOHBIX 4YMCEN B
MO3ULIMOHHON cucTteMe cunciaeHus. CBOMCTBA MO3UIMOHHOM 3alUCH YHUCHA:
KOJIMYECTBO LM(pP B 3alUCH, NPHU3HAK JCIMMOCTH 4YHCIa Ha OCHOBAaHHE
CUCTEMbI CUUCIICHUS. AJITOPUTM TEPEBOJIA IEIOro Yucia u3 P-uuHO# cucTeMbl
CUMCIICHHS B JIECATUYHYIO. AJITOPUTM IE€peBOAa KOHEUYHOM P-u4HOW Opodu B
JNECATUYHYI0. AJTOPUTM MEpPEBOJA LIEJIOr0 Yuciaa HU3 JECATUYHON CHCTEMBI
curciienuss B P-uunyro. [lepeBoa KoHeuHOU necsATUYHOU ApoOu B P-uuHyro.
JIBonuHas, BOCbMEPUYHAs U IIECTHAAUATEPUUYHAsI CUCTEMbI CUMCIICHUS, CBS3b
MEXAy HUMH. ApudMeTHyYecKHe Olepaldd B MO3UIMOHHBIX CHCTEMax
CUMCIICHHs. TpoWyHas ypaBHOBEIIEHHas CHCTEMa CUHCIEHUA. JIBOMYHO-
JECATUYHAS CUCTEMA CUUCIICHUS.

Komuposanue tekctoB. Komupoka ASCIl. OnHoGaiiTHbIE KOAMPOBKH.
Cranmapt UNICODE. Koauposka UTF-8. Omnpenenenue nH(GOpMarmoHHOTO
00BEMa TEKCTOBEIX COOOIIECHU.

KonupoBanune wu3o0paxkenuit. OriieHka HUHPOPMAIMOHHOTO 00BEMA
rpadUyecKuX JaHHBIX MPU 3aJaHHBIX pa3pelieHUd U TIYOMHE KOIUPOBAHUS
nBera. [[BeroBeie mMogenu. BekTtopHoe xomupoBanue. @opMatskl rpadudecKux
daiinos. TpéxmepHas rpaduka. OpakraabHas rpaduka.

KogupoBanue 3Byka. OneHka HHPOPMaMOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX MPU 33JJaHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psSTHOCTH KOJUPOBAHUSI.

Anrebpa noruku. Ilonstre BbicKa3biBaHHs. Bbicka3piBaTeIbHBIE (OPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. Tabauibl UICTUHHOCTH. JIOTHYEeCKUE BBIPAKECHHUS.
Jlornyeckue ToxnaecTa. J[oka3aTenbCTBO JIOTMYECKHX TOXKJIECTB C IMOMOIIBIO
Ta0JIML] UICTUHHOCTH. JIorMuecKkue onepanuu 1 ornepauuy Haj MHOKECTBAMM.

3aKoHBI anreOpsbl JIOTMKU. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpaKeHUM. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUN.

Jlornyeckue  QyHKIMU.  3aBUCUMOCTb  KOJHMYECTBA  BO3MOXKHBIX
JOTHUYECKUX (DYHKIMNA OT KoJiMuecTBa aprymMeHToB. I[lonHbIE CHCTEMBI
JOTUYECKUX (QYHKIIMM.

Kanonnueckne Qopmbl  jormyeckux  BoipaxkeHud. CoBepilieHHbIE
JTU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMAaJbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOCHHUS 110 TaOJIMIIE UCTUHHOCTH.

Jlornyeckue »JeMEHTHI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
Mmuoropa3psaaeii cymmarop. [loctpoeHue cxeM Ha JOTMYECKUX 3JIEMEHTax IO
3aJIaHHOMY JIOTMYECKOMY BBIPAXKEHHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHUS II0
JIOTUYECKOM CXEME.



[IpencraBienune 1ENbIX YKCEN B MaMATH KOMIbioTepa. OrpaHUYEHHOCTh
JMana3oHa 4YKCEl NPU OTPaHUYEHUH KOJIMYeCTBa pa3pAnoB. llepenonnenue
pa3psaHOl ceTku. be33HakoBble W 3HAKOBbIE JaHHbIC. 3HAKOBBIA OWT.
JIBOMYHBIN AOTOJHUTEIbHBINA KOJI OTPUIATEIbHBIX YHCEIL.

[lobutoBbie normyeckue omepanuu. Jlornueckuit, apu@MeTHUECKUd Hu
nukmdecknii  cupurn. LlludpoBanue ¢ MOMOIIBI0 MOOUTOBOW OIEpaIuu
«uckmroyaroree NI .

[IpencraBiieHre BEIIECTBEHHBIX YMCEI B MAMSATH KOMIIBIOTEPA. 3HAYaAIIAs
4acTh M TMOPANOK uyucia. Jluama3zoH 3HAYEHWH BEIIECTBEHHBIX YHUCEI.
[IpoGiieMbl XpaHEHUsI BEUIECTBEHHBIX YHCEJ, CBA3AHHBIE C OrPaHUYCHUEM
KOJIMYECTBA Pa3psa0B. BhINonHEHHWE ornepanui ¢ BEIIECTBEHHBIMU YHCIIAMM,
HAKOIJICHUE OLTUOOK MPU BHIYUCICHUSIX.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

OrnpeneneHre BO3MOKHBIX Pe3yJbTaTOB pabOThI MPOCTEHIIINX AITOPUTMOB
YIIPABJIEHUS] UCIIOJHUTEISIMA M BBIUUCIUTEIBHBIX alrOPUTMOB. OrnpeneneHue
WCXOJHBIX JIaHHBIX, MPHU KOTOPBIX QJITOPUTM MOXKET JaTh TPeOYyeMbIii
pe3yJIbTaT.

DTanbl pelieHus 3a7a4 Ha KommbloTepe. MHCTpyMEHTalbHBIE CpPENICTBA!
TPAHCIATOP, OTIATUuK, npoduirpoBmuk. KoMmowisiuus u uHTEpHpeTanus
nporpaMm. BupTyanbHble MallluHbI.

WNurerpupoBanHas cpenga pa3paboTku. MeToisl OTIaAKH IPOrpamM.
Hcnonws3oBanue TpaccupoBOYHBIX Tabmuil. Otmamounsiii BbiBoA. I[lommarosoe
BBITIOJIHEHUE MTpOrpaMMbl. TOUkM ocTtaHoBa. [[pocMOTp 3HaUEHHIM IEPEMEHHBIX.

SI3pik mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CHUMBOJIBHBIE, JIOTHYECKHE. BeTBiieHus.
Cnoxnsie ycnoBusi. I{ukiael ¢ ycimoBueM. I[lUKIBI MO  MEpEMEHHOM.
B3anmo3aMeHsIeMOCTh  pa3/IMYHBIX BUAOB [HKIOB. VHBapuaHT LMKJIA.
CocTaBiieHHE LHKJA C MCMOJb30BAHUEM 3apaHEEe OMPEACIEHHONO WHBAapUAHTA
LHKJIA.

JlokymeHTHupoBanue  mporpamMm.  Fcronb3oBaHME ~— KOMMEHTapHEB.
[ToaroroBka onvcanus NporpaMmbl 1 HHCTPYKIMHU [T MOJIb30BATENS.

AnropuTMbl  00paOOTKM  HATypaJIbHBIX  YHCEJN,  3allUCAaHHBIX B
MO3UIIMOHHBIX CUCTEMAaX CYHCJICHUS: pa30MEHME 3allMCH YKCiia Ha OT/ACJIbHBIC
udpel, HaXOXIEHHWE CYMMBl M TpOU3BeAcHUA 1UPp, HAXOXKICHUE
MaKCUMaIbHOW (MUHUMAJILHOMN ) U PHI.

Haxoxnenme Bcex MpOCTBIX 4YHWCEN B 3aJaHHOM  JIMANa30HE.
[IpeacraBnenne uncina B BUjaE HAOOpa MPOCTHIX COMHOXHTENIEH. AJTOPUTM
OBICTPOIO BO3BEJICHUS B CTEIICHD.



OOpaboTka naHHBIX, XpaHsamwxcs B (aiinax. TekcToBble W JBOWYHBIC
¢aitnpl. DaitnoBeie nepeMeHHble ((aioBbie ykazarenu). Utenue u3 (aiina.
3anuch B daiii.

Pa3Ouenune 3amaum Ha mnopxzagaud. llognmporpammsel (mponenypbl U
¢yukun). Pekypcusa. PexypcuBHble 00BeKkTHl ((ppaktansl). PexypcuBHbIE
npoueaypsl U GpyHkimH. Mcrnonb3oBanue cTeka Uit OpraHu3alui peKypCHUBHBIX
BBI30BOB.

Hcnonp30BaHne CTaHAApTHOM OMOIMOTEKH S3bIKA MPOrPAMMUPOBAHMSL.
[lonkmtoueHne OUONIMOTEK MOANPOrpaMM  CTOPOHHUX  MPOM3BOAUTEIEH.
MonyIbHBIA IPUHIMI TOCTPOEHHUS IPOTPAMM.

Yucnennble MetTonpl. ToyHOe W NPUOIMKEHHOE pEIIEHUS 3a/layu.
YucneHHble METOABl pPEIICHUS YypaBHEHWM: MeTon mepedopa, MeETon
HNOJIOBUHHOTO  JieieHust. [lpubmmxkéHHoe  BBIYMCIIEHHWE [UIMH — KPHUBBIX.
Beluucnenne mnmomaneid (Guryp ¢ NOMOIIBIO YHCIEHHBIX METOAOB (METO[
MPSIMOYTOJIBHUKOB, MeTon Tpamnenuit). Ilouck wmakcumyma (MHUHUMYyMA)
(yHKUIMU OHOM NTEPEMEHHON METOIOM MOJOBUHHOTO JIEJIECHUS.

OOpaboTka CHMBOJBHBIX JaHHbIX. BcTpoeHHble (QYHKIUM — S3bIKa
OpOrpaMMUpPOBaHUsl Uil OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSIBICHUN CHMBOJA B
CTpOKE, pa30MeHue CTPOKM Ha CJIOBa MO NPOOEIbHBIM CHMBOJIAM, MOUCK
HOJICTPOKM BHYTPU JAHHOW CTPOKH, 3aMEHA HAaWJIECHHOM MOJCTPOKH Ha JPYTYIO
CTpoKy. ['eHepalus Bcex CJIOB B HEKOTOPOM ajipaBUTE, YJIOBIETBOPSIOLINX
3aJlaHHbIM orpaHuueHusM. [IpeoOpa3oBaHue uyucia B CUMBOJBHYIO CTPOKY U
o0OpatHo.

MaccuBel M IIOCJIEOOBATEIBHOCTH 4YHCENl. BbBIUMCIeHHE O0O000IIEHHBIX
XapaKTEPUCTHK JJIEMEHTOB MAacCHMBAa WM YHUCJIOBOW IOCIEAOBATEIBHOCTH
(cyMMBI, TpOU3BENEHHUS, CPEOHEro apu(MeTHYecKoro, MUHUMAIBHOTO U
MaKCUMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YAOBIIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JINHEMHBIN MOUCK 33/IaHHOTO 3HAUYEHHUS B MACCHBE.

CopTtupoBka oOJIHOMEpPHOro wmaccuBa. I[IpocTble MeToAbl COPTHPOBKH
(Meron my3bIpbKa, METOJ BbIOOpa, COpTUpOBKa BcTaBkamu). CopTHpoBKa
ciusinueM. beicTpas coptupoBka MaccuBa (anroputM QuickSort). JIBonuHbIi
MOKUCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymepHbIe MacCUBbI (MaTpHIlbl). AJTOPUTMBI 00OpPaOOTKH ABYMEPHBIX
MacCHBOB: 3aIlOJIHEHHE JBYMEPHOIO YHUCJIOBOIO MacCHBa M0 3aJJaHHBIM
IpaBujaM, IMOUCK 3JIEMEHTa B JBYMEPHOM MACCHBE, BBIYMCICHHE MaKCUMyMa
(MMHUMYMa) 1 CYMMBI 3JIEMEHTOB IBYMEPHOI'O MacCUBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB IByMEPHOI'O MacCHBa.



HNupopmanuoHHbIe TEXHOJIOIHH

TexcroBerii mporeccop. PemaktupoBanue u dhopmartupoBanue. [IpoBepka
opdorpaduu u rpammaruku. CpeacTBa MOMCKa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne cTwieil. CTpyKTypUPOBaHHBIE TEKCTOBBIE
nokyMmeHTbl. CHOCKM, oryaBiieHHe. KosuiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHCTpyMEHTBI PELEH3UPOBAaHUSI B TEKCTOBBIX IMporeccopax. OOnauHble
cepBuckl. Jlenosas nepenucka. Pedepar. [IpaBuna uutupoBaHusi HICTOYHUKOB U
opopmieHusi oubdauorpaduyeckux cchbiiok. OPopMiieHHuEe CUCKa JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKcTa. TeXxHHUecKkne cpeacTBa BBOJIA
TekcTa. Crnenualn3upOBaHHBIE CPEICTBA PEIAKTUPOBAHUS MAaTEMaTHYECKHX
TEKCTOB.

AHanu3 gaHHbIX. OCHOBHBIE 33J]a4M aHAJU3a JIaHHBIX: IPOTHO3UPOBAHUE,
Kjaccudukaius, Kiactepusalus, aHajau3 oTkiIoHeHu#. [lociemoBarenbHOCTh
pElIeHMs 3a/1a4 aHajdu3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLICHKA
KauecTBa JaHHBIX, BBIOOp W/WJIM TOCTPOCHUE MOJCIH, MpeoOpa3zoBaHUE
JAHHBIX, BU3yaJIM3allisl JTaHHBIX, UHTEpPIpETalus pe3yiabrartoB. [IporpamMmmubie
CpelcTBa U HWHTEPHET-CEPBUCHI JJiI OOpaOOTKM M TMPEJCTABICHUS JTaHHBIX.
Bonpmme nannpie. Mammnanoe oOydenue. HTeIeKTyanbHbIA aHaTU3 JaHHBIX.

AHanu3 TaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0JIUL. Briuncienue cymmel,
cpeaHero  apuMeTuyeckoro, HauOOJbIIEro (HAUMEHBIIEro) 3HAYCHUSA
nuanaszoHa. Beruucnenue kosdduimieHTa KOppensluy JBYX PSAOB JaHHBIX.
[TocTpoenue ctonduaThIX, JIMHEWUYATHIX M KPYTroBBIX auarpamm. lloctpoeHue
rpagukoB  ¢ynkuui. Ilombop  nuMHMM ~ TpeHaa,  pelieHue  3aaady
MIPOTHO3UPOBAHUSI.

YuclieHHOE pelleHne YpPaBHEHH € MOMOILIBIO MOA0O0pa mnapaMmerpa.
Ontummuzanusi Kak MOMCK HAWJy4Illero pPENIeHUs B 33JaHHBIX YCIOBUSX.
LeneBas ¢Qynkius, orpanuueHus. JlokanabHble M TIO0ATBHBI MHUHUMYMBI
1enaeBoil pyHkuuu. Pemenue 3a1ad ONTUMU3AUU C TOMOUIBIO 3JEKTPOHHBIX
TaOJIHLL.

11 KITACC

Teoperuveckne 0CHOBbI MHGOPMATHKHU

Teopetnueckne mNOAXOAbl K OLEHKE KOJMuecTBa WHGOpMaluu. 3aKOH
agautuBHOCTU MH(popmaruu. @opmyna Xaptiau. MHbopmaiys U BEpOSATHOCTb.
®opmyna llleHHoHa.

Anroputmbl cxatus aaHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl CKaTUsi AAHHBIX C MOTEPAMHU. Y MEHBIICHHE



riyOuHbl KOonuMpoBaHusa LBeTa. OCHOBHbBIE Hieu anroputmoB cxkatusi JPEG,
MP3.

CkopocTh Tmepenayu  JTaHHbIX. 3aBHCUMOCTb BPEMEHM IME€peayud  OT
UH(OPMAIITMOHHOTO 00BhEMA JJAHHBIX U XapaKTEPUCTUK KaHala CBs3u. [IpuumHbI
BO3HMKHOBEHHs OMMOOK TMpu Tnepenade AaHHbIX. Kojapl, MNO3BOJISIOLINE
oOHapyXHMBaTh W WCIPABIATH ONIMOKM, BOZHHUKAIOIIWE MPU MEpEeAade JTaHHbIX.
Paccrosiuue Xosmmunra. KonupoBanue ¢ mnoBTopeHuemM OutoB. Komabl
X3MMHUHTA.

Cucrtembl. KoMIOHEHTBI CHCTEMBI U WX B3aumoneucTBue. CHCTEMHBIN
s dext. Yrpasienue kak nHOOpPMAITMOHHBIN TIporiecc. OOpaTHasl CBA3b.

Mopenu u moaenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJIETU
MOJICIUPYEMOMY  OOBEKTY WM  Ipoleccy, LeId  MOJEIHUPOBAHUS.
dopManuzanys NPUKIAIHbIX 3a/1a4.

[IpeacraBienre pe3yabTaTOB MOJEIUPOBAaHUS B BHJIE, YIOOHOM ISt
BOCIIPUSITUSL YEJIOBEKOM. ['paduyeckoe mnpeacTaBieHUE AaHHBIX (CXEMBI,
TaOIUILIBI, TPA(UKH).

I'padpl. OcHoBHble mnoOHATUSA. Buael rpados. Omnucanue rpadoB ¢
IOMOIIBIO MAaTpHI] CMEXKHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEKHOCTH.
Pemenne anropuTMMuYecKMX 3ajlay, CBS3aHHBIX C AaHaIM30M rpadoB
(mocTpoeHre ONTHUMAIBHOTO MYTH MEXKJy BepLIMHaMu rpada, omnpeaeicHue
KOJIMYECTBA PA3IMYHBIX IyTEd MEXKIy BEPIIMHAMU OPUEHTUPOBAHHOIO
aIUKJIM4IecKoro rpada).

Hepesbs. bunaproe nepeBo. [lepeBbs moucka. CriocoOsl 006xoaa aepena.
[IpeacraBnenre apu@MeTHUECKUX BBIPAKEHUW B BUAE AepeBa. JHCKpeTHbIE
UTPBI IBYX UTPOKOB C mojHoW mHpopmanuei. [loctpoenue nepesa nepedopa
BapUAHTOB, ONMKMCAHUE CTPATETUU UTPhl B TaOIWYHOU (popme. Brurpoliinbie u
IPOUTPBILIHBIE TO3UIMH. BBIUTPBIIIHBIE CTPATETHH.

CpencTBa UCKYCCTBEHHOTO HHTEIUIeKTa. CepBUCHI MAIIMHHOTO MEPEBOA U
pacrio3HaBaHusi ycTHOM peun. KorHutuBHbBIE cepBUCHL. WneHtudukaius u
MOUCK U300pakeHul, pacrno3HaBaHue Jjull. CamooOydaronuuecss CHCTEMBI.
HckycCcTBEHHBIN UHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Vcnonp30BaHnEe METOI0B
MCKYCCTBEHHOIO MHTEJUIEKTa B oOOydaroumx cucremax. Mcnonb3oBaHue
METOJIOB MCKYCCTBEHHOTO HWHTEJUIEKTa B poOOTOTEXHHMKE. MHTEepHET Beuiei.
[lepcnekTuBbl ~ pa3BUTHUSI  KOMIBIOTEPHBIX  MHTEIJIEKTYalbHBIX  CHCTEM.
Heuponusie cetu.

AJITOPUTMBI U IPOTPAMMHUPOBaHHUE

dopMmanuzauuss MOHATUA  airoputMma. Mammea TerOpuHra Kak
YHUBEpCallbHas MOJeIb BeruuciaeHuil. Tesuc Uépua—Trropunra.



OreHka CJI0KHOCTU BhIYHCIEHUH. Bpemst paboThl U 00bEM HCTIONB3yeMOi
MaMATH, HX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OueHka
ACUMIITOTHYECKON CJIO0KHOCTH aJrOPUTMOB. AJTOPUTMBI TMOJUHOMHUAIBHON
cnoxuocT. IlepebopHbie anroputmbl. [IpuMepsl pa3aMYHBIX aITOPUTMOB
pelIeHus OJTHOM 3aJ]a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOAKHOCTb.

[Touck mpocCThIX YMCENl B 3aJaHHOM JHana3oHE C MOMOILBIO AJIrOpUTMA
«pemieto DparocheHar.

MHoropa3psigHbie LeIble Yucia, 3a1a4d JUIMHHON apu(METUKH.

CrnoBapu (accollMaTUBHBIC MACCHUBBI, OTOOpPaKECHHMS). XOII-TaOIMIIBI.
[TocTpoenue andaBUTHO-4YACTOTHOTO CIOBApPS AJIsl 33 JaHHOTO TEKCTA.

Crexku. AHanu3 NPaBUIBHOCTH CKOOOYHOTO BBHIpaKEHHUsS. Brruucienue
apu(pMETUYECKOTO BBIPAXKEHUS, 3a[IMCAHHOTO B MTOCTPUKCHON (hopMme.

Ouepenu. Mcnosb30BaHUE OYEPENN 11 BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmel Ha rpadax. IlocTpoeHre MUHUMaIbHOTO OCTOBHOTO JA€peBa
B3BELIEHHOT'O CBSI3HOTO HEOPUEHTUPOBAHHOTO Tpada. KoinyecTBo paznmudHbIX
MyTel MeXJ1y BEpIIMHAMH OPUEHTUPOBAHHOIO AlMKIMYECKOro rpada.
Anroput™ JleMKCTpHI.

HepeBps. Peanuzanmst nepeBa € IOMOIIBK CCBUIOYHBIX CTPYKTYD.
JIBonunble (OuHapHble) pepeBbs. IlocTpoeHwe naepeBa Mg 3aJlaHHOTO
apu(pMETUYECKOTO BbIpaKEeHHs. PeKypcHBHBIE alrOpuTMbl 00X0Ja JepeBa.
Hcnonb30BaHue cTeka 1 ouepeau Juist 00xoaa aepesa.

JluHaMu4yecKoe MpOorpaMMHUpPOBaHME KaK METOJ pELIeHHs 3a7ad C
COXPAHEHUEM IMPOMEXKYTOUHBIX PE3YJIbTATOB. 33J1a4H, PEIIAEMbIE C ITOMOILBIO
JTUHAMUYECKOTO MNPOrpaMMHPOBAHUSA: BBIYMCICHHE PEKYPCHUBHBIX (YHKIUH,
MO/ACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPHUEHTUPOBAHHOM TTpOrpaMMupoBaHuu. OOBEKTHI
u kiaccel. CBoiicTBa M MeTOJAbl O00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
ananu3. Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO
noaxonaa. MHkancynsauus, HacaegoBaHUE, MOTUMOPPU3M.

Cpensl ObicTpoil pa3zpaboTku mnporpamm. IIpoektupoBanue uHTEepdeiica
noJyib3oBaTess. Vcrnonap30BaHME TOTOBBIX — YIPABISIEMBIX 3JEMEHTOB  JUIS
IIOCTpOCHUS HHTEp(deiica.

O630p  s3pikOB  mporpammupoBanus. [loHstue o  mapagurmax
IPOrpaMMHUPOBAHMUS.

NudopmanuoHHbIe TEXHOJIOTHH

Otanbl KOMIBIOTEPHO-MATEMATUYECKOTO MOJIEIUPOBAHMS: MOCTaHOBKA
3ajau, pa3paboTKa MOJeNH, TECTUPOBAHHWE MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOAECIUPOBAHUS.



JluckpeTuzanusi Mpu MaTeMaTHYeCKOM MOJCIUPOBAHUU HEMPEPHIBHBIX
npoueccoB. MojaenupoBaHUE [BIKEHUS. MoJenupoBaHue OHOJOTHYECKUX
cucteM. MareMaTndyeckue MOJEIM B  OJKOHOMHKE. BpluMcIHUTENbHBIE
AKCIIEPUMEHTHI C MOAEIISIMHU.

O06paboTKa pe3ybTaTOB IKCIIEPUMEHTa. MeToT HAMMEHBIITNX KBaJIPaTOB.
OneHka 4YHUCIOBBIX MapaMETPOB MOJEITUPYEMBIX OOBEKTOB M IMPOLECCOB.
BoccTranoBieHne 3aBUCUMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepositHoctHbie  moaenu. Meroasl  Monte-Kapno. MmurtainmonHoe
MojenupoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHMUS.

Tabnuunbie (pensiuMOHHbIE) 0a3bl MaHHBIX. Tabnuia — mpeacTaBiIeHUE
CBeJIcHUI 00 oqHOTHIHBIX 00BbekTax. Ilone, 3amuch. Kimrou tadnunel. PaboTa ¢
roToBOM 0a30¥ JaHHBIX. 3arnojHeHue 0a3bl JaHHBIX. [louCk, copTHpOBKa H
buabTpanys JaHHBIX. 3aMpOCkl Ha BEIOOPKY JaHHBIX. 3alPOCHI C MapaMeTpamH.
Brruucnsiemsie moss B 3ampocax.

MHoroTtabiuunble 0a3bl JaHHBIX. TUIBI CBs3eH MeEXAY TaOIUIAMU.
Buemnnii kimod. LlenocTHOCTh 0a3bl HaHHBIX. 3alpochl K MHOTOTaOJIMYHBIM
0a3aM JaHHBIX.

Nurepuer-npuinoxenus. [IoHsaTHE O CEepBEPHOM M KIMEHTCKOM YaCTAX
canrta. TexHONOrMs «KIHEHT — CepBEp», €€ ITOCTOMHCTBA W HEIOCTATKH.
OcHoBel si3pika HTML u xackamapix Tabmur ctuneit (CSS). Crenapuu Ha
si3bike JavaScript. @opMbl Ha BeO-CTpaHHUIIE.

Pasmernienue BeO-caitToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBon n300paxeHuit ¢ HCMOIB30BAHUEM PA3ITUYHBIX ITU(DPOBBIX YCTPOUCTB
(umdpoBbIX QoToanmapaToB U MUKPOCKOINOB, BUIEOKAMEDP, CKAHEPOB U JPYTUX
yctpoiictB).  I'paduueckuit  penmaktop.  Paspemenue.  Kagpuposanue.
Ucnpasnenne nepcnektussl. [ ucrorpamma. Koppekuus ypoBHEH, KOppEKLHs
nBera. (OOeciBeunBaHME IIBETHBIX U300pakeHuit. Perymsb. Pabora ¢
oOnacTsiMu. OUIBTPHI.

MHuorocnoiinbie n3o0paxenus. TexcroBele ciou. Macka cnos. Kananbl.
Coxpanenue BbifielieHHON oOnactu. IlonrotoBka wiuirocTpanuii st BeO-
caiToB. AHUMUPOBAHHbBIC U300PAKECHUS.

Bekropnast rpaduka. IlpumutuBbl. M3MeHeHue mopsaka dSJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussie. @opmaThl BEKTOPHBIX
PHUCYHKOB. Hcnonb3oBanue KOHTYPOB. Bekropuzanus pacTpOBBIX
M300paKeHH.

[IpyHIMOBI TOCTPOEHUS U PEIAKTUPOBAHUA TPEXMEPHBIX MOJEIIEH.
Cetounbie Moaenu. Marepuanbl. MoaelupoBaHUE HCTOYHHKOB OCBEILICHHS.



Kamepwl. AgautuBabie Texnonoruu (3D-npuntepst). [lonaTue o BUpTyanbHOMN
pPEaNbHOCTH U JOTIOJHEHHOM PEalbHOCTH.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
NMHOOPMATHUKE  (YIJIYBJIEHHBIM YPOBEHb) HA  VPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3yJdbTaThl OTPAXalOT TOTOBHOCTh U  CIIOCOOHOCTH
oOyJaromuxcsi pyKOBOACTBOBATbCA C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX
yOeXKJICHUH, COOTBETCTBYIOIIMX TPATUIUOHHBIM IEHHOCTSM POCCHUHCKOTO
00111ecTBa, pacIIMPEHHUE )KU3HEHHOTO OMBITA U OIBITA JAEATCIBHOCTH B MPOLIECCe
peanu3aluu  CpelcTBaMU ydyeOHOro TMpeaMeTa OCHOBHBIX —HampaBJICHUHN
BOCIIUTATEIBHOMN AEATEILHOCTH.

B pesynpraTe u3ydeHuss mHOOpPMATUKU HAa YPOBHE CpPEIHEro OOIIEro
oOpazoBanusi y oOyuaromerocss OyayT chOpPMHpPOBaHBI  CIEAYIOIIHE
JIMYHOCTHBIE PE3YJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TpaB U OOS3aHHOCTEH, YBa)KCHUE
3aKOHa M TPABOMOpPSAKA,  COOJIOJIGHHE  OCHOBOMOJATAIONIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHGHOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJOTUM SKCTPEMHU3MA, HAIMOHAIU3MA,
KceHO(OoOUHU, NUCKPUMHUHAIIMM 1O COIMAIbHBIM, PEJIUTUO3HBIM, PAaCOBBIM,
HallMOHAJILHBIM MPU3HAKAM B BUPTYaJTIbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

[EHHOCTHOE OTHOIIEHUE K HCTOPUYECKOMY HACIEOUI0, TOCTUKEHUSIM
Poccum B Hayke, WHCKYCCTBE, TEXHOJIOTHSX, [IOHUMaHUE 3HAYEHUS
MH(POPMATUKH KaK HAYKU B )KU3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MuTepHer;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKIIOYash 3CTETUKY HAYyYHOrO U
TEXHUYECKOT0 TBOPUECTBA;

CITOCOOHOCTh BOCIIPUHUMATH Pa3IMYHbIE BHUJIBI UCKYCCTBA, B TOM YHUCJIE
OCHOBAHHOT'O Ha MCMOJIb30BaHUHU MH()OPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3nvecKoro BOCIUTAHUA:



c(hOpMHPOBAHHOCTH  3J0pPOBOrO M  Oe3omacHOro oOpa3a JKW3HH,
OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBbIO, B TOM YHCJE 3a CUET
coOmroIeHus TpeOOBaHMI Oe3omacHo AKCIUTyaTaluu CPEACTB
UH(OPMAITMOHHBIX 1 KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUUAIBHON
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IIJIAHUPOBATH "
CaMOCTOSITEIIbHO BBITIOIHATH TAKYIO AEATEIbHOCTD;

uHTEpeC K cdepam MnpodhecCHuoHANbHONU AESTEIBHOCTH, CBA3aHHBIM C
nH()OpPMATUKON, MPOrpaMMUPOBAHUEM M WH(OOPMAITMOHHBIMA TEXHOJIOTHSIMU,
OCHOBAHHBIMH Ha JOCTHIKEHUSX HAYKH MH(POPMATUKH U HAYIHO-TEXHUIECKOTO
mporpecca, yMeHUE COBEpIaTh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHUIO U CcamMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

OCO3HaHMUE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel uX
pemieHusi, B TOM 4YHCIEe C Y4E€TOM BO3MOXKHOCTEH HWH(OpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH, JOCTHXKEHUSIM HAY4YHO-TEXHHYECKOTO Iporpecca u
OOIIIECTBEHHON TMPAKTUKH, 3a CUET TMOHUMAHUA POJH WHGOPMAIIMOHHBIX
pecypcoB, MH(POPMALIMOHHBIX MPOIECCOB U MH(DOPMALIMOHHBIX TEXHOJIOTUH B
YCIOBUSAX LU(PPOBOM TpaHchopMmanuud MHOTUX cdep KU3HU COBPEMEHHOTO
00111eCTBa;

OCO3HAaHHE LIEHHOCTU HAay4YHOU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MPOEKTHYIO U UCCIEA0BATEIBCKYIO ACATEIbHOCTh UHIAUBUYAILHO U B TPYIIIIE.

B nporuiecce 1ocTHKEHUST TUYHOCTHBIX PE3YITATOB OCBOCHHUS ITPOTPAMMBI
no wuHpOpMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIIMOHATBHBIM
UHTEJUICKT, MPEeAnoaratonuii chopMUpPOBAHHOCTH:

CaMOpEryJMpOBaHUsl, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJCHHE, CIIOCOOHOCTh AaJaNTHPOBAThCA K
OMOIMOHAJILHBIM HM3MEHEHUSM U MPOSBIATE THUOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMU, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO LIEeNU
U yCIEeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/S U3 CBOUX
BO3MO>KHOCTEH;



SMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAJIBHOE
COCTOSIHME [JPYTHX, YYUTBIBaTh €r0 TNPU OCYIIECTBICHUH KOMMYHHUKAIIWH,
CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKIIOYAIOMIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHOIICHUS C APYTUMU JIIOJIbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pesynbpraTe u3zydeHuss MHOOpPMATUKU HAa YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanusi y oOyuaromierocsi OyayT chOpMHPOBaHbI METaNpeaIMETHbIC
pe3yJbTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YUCOHBIX JEUCTBUSX, @ UMEHHO —
MO3HAaBaTEJIbHbIC YHUBEPCAJIbHbIC YYEOHBbIC JEUCTBUS, KOMMYHHKATHUBHBIC
yYHUBEpCAIbHbIC yueOHBIC NEHCTBUS, PETYJISITUBHBIE YHUBEpCAJIbHbIE y4eOHbIE
NENUCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHbIE YUeOHbIE /1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJlU3UpOBaTh IpoOIIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WM OCHOBAHMS I CPaBHCHHUS,
KJ1accupukanuu u 0000IIeHHUS;

OTIPENCNIATh SN JCITEILHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKECHUS,

BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUMS B PacCMaTPUBACMBIX
SIBJICHUSX

pa3pabarpIiBaTh IUIAH PEIICHUS POOJIEMBI ¢ YIETOM aHalli3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
PE3yNbTATOB MEJISIM, OIIECHUBATH PUCKHU MTOCIICICTBUIA IEATSILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH pPabOTy B  YCIOBUAX PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUSA:

BJIQJCTh  HaBBIKAMH  Y4COHO-HCCIICNOBATEILCKOW M IMPOCKTHOM
NEeATeIbHOCTH, HaBbIKAMHM  paspelnieHus mpoOJieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUs MPAKTUYCCKUX
3a/1a4, MPUMEHEHHUIO PA3JIMYHBIX METOAO0B TTO3HAHHS;



OCYUIECTBJIATh PA3JIUYHbIE BUIBI JAEATEIBHOCTH IO MOJYYEHHIO HOBOIO
3HAHUS, €r0 MHTEPIPETALMHU, MPE0OPa30BAaHUI0 U NPHUMEHEHUIO B Pa3JIMYHBIX
y4eOHBIX CHUTyallUsIX, B TOM 4YMCJI€ MPU CO3/IaHUU YUYEOHBIX U COLIMAIBHBIX
IPOEKTOB;

¢opMupoBaTh  HAy4YHBI{  THUN  MBIIUICHHWS, BIAJACTh  HAay4YHOUH
TEPMUHOJIOTHEN, KIIFOUEBBIMH MOHATUAMHA U METOJAMU;

CTaBUTb M (OPMYJIHPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESTENIbHOCTU U )KU3HEHHBIX CUTYALIMSIX;

BBISIBJISIT IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U AKTYaJIU3UPOBATH 3aj4auy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs, HaXOAUTh apryMEHThI JUIS J1I0Ka3aTeIbCTBA
CBOMX YTBEPKICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEIICHMs 3aJa4d PpPe3yJbTaThl,
KPUTUYECKA OLEHMWBATh MX JIOCTOBEPHOCTbH, IIPOTHO3MPOBATh W3MEHEHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIAThH LEJIEHANPABICHHBIN MTOMCK MEPEHOCa CPEJCTB U CIIOCOO0B
JeHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IPEJIAraTh OPUTMHAIIBHBIE TOIXO/IBI U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aJbTepPHATUBHBIEC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

BJIQJIETh HABBIKAMM TIOJy4eHHMs] MH(GOpMAIMM U3 HMCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJBHO OCYILIECTBISATh MOMCK, AHAJN3, CHUCTEMATHU3AIUI0 U
MHTEPIPETaLNI0 HH()OPMALIUK PA3IUYHBIX BUI0B U (JOPM IPECTABICHUS;

CO3/1aBaThb TEKCTbl B PA3IUYHBIX (QopMmMaTax ¢ Y4ETOM Ha3HAUYCHUs
uHpopMaMM W 1LENEeBOM ayAUTOPUHU, BHIOMpPAs ONTUMAIBHYIO (QopMy
MIPEACTABICHUS U BU3yaIU3allUU;

OLICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTh UH(POPMALIMH, €€ COOTBETCTBUE
IPaBOBBIM U MOPAJIBHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh CpeACTBa MH(DOPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJOTUA B  pEUICHUHM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPeOOBaHUNM PPrOHOMUKHU, TEXHUKU
0€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPABOBBIX M ITHUYECKUX HOPM,
HOPM HH(POPMAIIMOHHOM 0€30IaCHOCTH;

BJIa/JIETh  HAaBbIKAMM  pPACIIO3HABAaHUS M 3alUTBl  MH(OpMAIIMH,
UH(OPMAIMOHHON 0€301aCHOCTH JIMYHOCTH.



KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe JelcCTBUS

1) oOmenue:

OCYIIECTBJISAITh KOMMYHUKAIIMK BO BCeX chepax >KU3HU;

pacno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIECHUS, MOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTYallUi U
CMSATYATh KOH(JIUKTHI,

BIIAJICTh PA3IMYHBIMU  CHOCOOAMU  OOIIEHUS W  B3aWMOJICHCTBHS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSTr4aTh KOH(MIUKTHBIEC CUTYAIINH;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMeCcTHas 1eITeJIbHOCTh:

NOHUMAaTh W HWCHOJIb30BaThb  IPEUMYIIECTBA  KOMAaHJAHOW U
UHANBUYabHON pabOThI;

BBIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHa KOJUIEKTUBA;

MpUHUMATh 1I€Id COBMECTHOM JEATEeNbHOCTHU, OPraHU30BBIBaTH U
KOOPAWMHUPOBATh AEHCTBUS MO MX JIOCTHKEHHIO: COCTaBIISITh IUIaH JACHCTBHIA,
pacnpenensiaTb poju ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKJIaTh PE3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAaJa M KaXJOr0 Y4YaCTHUKAa KOMAaH/bl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TIOBEJIECHUE B PA3TMYHBIX
CUTYyaIUsIX, IPOSIBIISTh TBOPUECTBO U BOOOpaX)KEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSATENIBHO  OCYILECTBIIATh  IIO3HABATENIBHYIO  JEATEIbHOCTD,
BBISIBIISAITh MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJayd B
00pa3oBaTeNbHOMN AESITEIbHOCTH U )KU3HEHHBIX CUTYyaIIUsX;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH pEHIeHUs MpoOJeMbl C Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;



pacmidpsATh paMKu ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JelaTh  OCO3HAHHBI  BBIOOp,  apryMeHTHpOBaTb  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEIICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIMH B
pa3HbIX 00JacTIX 3HAHUI, MMOCTOSHHO IOBBIIIATH CBOW 00pa3oBaTENIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJa/JeTh HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpLIAEMBIX JACHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB MU
OCHOBaHMI1, UCIIOJIb30BATh NPUEMBI pedIeKCHH ISl OLIEHKHA CUTYyalluu, BbIOOpa
BEPHOTO PEILICHHUS;

OLICHMBATh PHUCKM M CBOEBPEMEHHO MPUHUMATh PEHIEHUS 10 UX
CHIDKEHHUIO;

OPUHUMATh MOTHMBBI WM apryMEHThl JPYTMX IPU aHAJIU3€ pPE3yJIbTaTOB
NEATEIIBHOCTH.

3) npuHATHA ce0s1 M APYrUx:

OPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTATOB
NEeATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYIMX HA OIMIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIOBeKa.

HPEIMETHBIE PE3YJIBTATDI

B mporiecce m3ydeHusi kKypca WHGOPMATUKHA YIIIyOJIEHHOTO ypOBHS 6 10
Knacce oOydaromuMucs OyAyT JTOCTUTHYTHI —CIEAYIONIHME IPEIMETHbBIC
PE3yNbTATHI:

BJIaJICHUE MPEACTABICHUSIMU O POJU HMH(OPMALIMKM M CBS3aHHBIX C HEH
IIPOIIECCOB B MPHPOJAL, TEXHUKE M OOIIECTBE, IMOHATHAMU «HH(POpMAITUSY,
«MH()OPMAIIMOHHBIA  TIPOIECC»,  «CHUCTEMa», «KOMIIOHEHTBI ~ CHCTEMBI»,
«cuCcTeMHBIH D PeKT», «HHOOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHUE METOJaMH IOMcKa WHQopMaluu B ceTh MHTepHET, ymeHue
KPUTHYECKH OIICHUBATh MH()OPMAIIHIO, TOJyUYeHHYIO U3 ceTH MHTepHeT;



YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOJIUTH MPUMEPHI
MCTOYHUKOB HX TIOJIYYCHHS ¢ HANpPABICHUS HCIOJNb30BAHUS, YMEHHE
KJaccu(UIIMPOBATh OCHOBHBIE 3aJayMl aHalM3a JAHHBIX (IIPOTHO3UPOBAHME,
knaccudukanus, — KilacTepusalusi,  aHalu3  OTKJIOHEHMH),  MOHHMMATH
MOCIICOBATEIBHOCTh PEIICHUS 3ajady aHaju3a JaHHbIX: CcOOp MEPBHUYHBIX
JaHHBIX, OYMCTKA W OIIEHKa KadecTBa IaHHBIX, BBHIOOP W/WIU TOCTPOEHUE
MOJIeNId, TpeoOpa3oBaHUE [AHHBIX, BHU3yalu3allusl JAaHHBIX, WHTEPIpETalUs
pE3yNbTaTOB;

NOHMMaHUE OCHOBHBIX IPUHIIUIOB YCTPOHMCTBA U (DYHKIIMOHMPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIUMN
pPa3BUTHUSL KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HABbIKAMH PaOOTHI C ONEPAlMOHHBIMU CUCTEMaMH, OCHOBHBIMU
BUJAMH IPOTPAMMHOIO OOECHeYeHUs MJid pEIIeHUs YYEOHbIX 3a1ad IIo
BBIOpaHHOU CrieMAIU3alINH;

HAJIM4YUE TPEACTABICHUH O KOMIBIOTEPHBIX CETIAX W HMX pOJH B
COBpEMEHHOM  MHpe, O  0a30BBIX  NPHUHLHMIAX  OpraHuU3alud |
(PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTel, 00 00IMX MPUHLUIIAX Pa3padOTKU
U QYHKIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

MOHUMAHUE YIrpo3 HWH(OOPMAIMOHHOW O€30MacHOCTH, HCHOJIb30BAHUE
METOJIOB U CPEACTB NPOTHUBOJCHCTBUS STUM yrpo3aM, COOJIOACHHE Mep
0€30IacHOCTH, IpEeIOTBPALIAOIINX HE3aKOHHOE pacnpocTpaHeHHE
NEPCOHANLHBIX JAHHBIX, COOOIeHNEe TPeOOBaHUI TEXHUKH OE30MACHOCTU H
TUTMEHBl IPU paboTe C KOMIIBIOTEpaMH U IPYTUMHU KOMIIOHEHTaMH LU(POBOTro
OKpY)XCHHsI, TIOHMMaHHUE TMPABOBBIX OCHOB HCIOJIb30BAHUS KOMITBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U pabOTHI B ceTH MHTEepHET;

NOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB JUCKPETU3AIMHU PA3JIUYHBIX BHJIOB
uH(bOpMAIINK, YMEHUE OINpeAessITh HHPOPMAIMOHHBIM O00BEM TEKCTOBBIX,
rpaduyecKuX M 3BYKOBBIX JaHHBIX MIPH 3aJaHHBIX MapaMeTpax JUCKPETU3AIHH,
YMEHHE OIpPEAesATh CPEIHIOI CKOPOCTh Tepeqavyd JaHHBIX, OIICHHWBATH
M3MEHEHHE BPEMEHH TMepefadd NpH W3MEHEHHH WH(OPMAaIMOHHOTO 00BhEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBSI3H;

YMEHHE HCIONb30BaTh MPU PELIEHUH 3aJad CBOMCTBA MO3MIMOHHOU
3aMHCH YHCEN, AITOPUTMA IMTOCTPOCHHS 3aliCH YHCIIa B MMO3UITMOHHON crucTeMe
CUMCIICHUS] C 3aJaHHBIM OCHOBAaHMEM W TIOCTPOCHHUS 4YHCIA IO CTPOKE,
coJiepKallel 3amuch 3TOr0 YHUCJIAa B IMO3ULIHUOHHOW CHCTEME CUHUCICHHS C
3aJJaHHBIM OCHOBAaHUEM, YMEHHUE BBIMOJHATh apu(PMETUUYECKUE OMNEpaluH B
MO3UIMOHHBIX CUCTEMAX CUUCIICHMUS;



YMEHHUE BBITOIHIATH TPEOOPA30BAHUS JIOTHUECKUX BBIPAKCHUH, UCTIOJIB3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOWTH JIOTHUYECKOE BBIpAKCHHE B
JTU3bIOHKTUBHOM W KOHBIOHKTUBHOM HOpPMalbHBIX (opmax Mo 3aJaHHOMN
Ta0yMile MCTUHHOCTH, HCCJEN0BaTh 00JIACTh HMCTUHHOCTU BbICKA3bIBAHUA,
CoZIepKaIIero MEePEeMEHHbBIC, PelIaTh HECIOXKHBIC JIOTUYECKHE YpaBHEHUS U
CUCTEMBI YPaBHECHUM;

NOHUMaHUEe 0a30BbIX AJTOPUTMOB OOpPaOOTKM YHCIOBOM W TEKCTOBOMU
uH(popMaIuu (3aruch Yucelsl B NO3UIMOHHOM CUCTEME CUUCIICHHUS], HAXOXKICHHUE
BCEX IMPOCTHIX YHCEN B 3aJaHHOM JHana3oHe, o0paboTka MHOTOPa3psSAHBIX
IIEJIBIX YHCEJN, aHaJUu3 CUMBOJIBHBIX CTPOK W JIPYTHX), aITOPUTMOB TIOWCKA U
COPTHUPOBKH, YMEHHUE OMPEICATh CIOKHOCTh M3Y4aeMbIX B Kypce 0a30BBIX
QIrOpUTMOB (CYMMHUpPOBAaHHME »JJIEMEHTOB MacCHBa, COPTHUPOBKA MacCHBa,
nepeOoOpHbIE  aNTOPUTMBI, JBOMYHBIA IMOUCK) W MPUBOJAUTH IMPUMEPHI
HECKOJILKHMX aJTOPUTMOB Pa3HOW CJIOKHOCTH JIJISI PEIICHUS OHOM 3a1a4H;

BIIaJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHPOBAHUS BHICOKOTO YPOBHSI
(Python, Java, C++, C#), npencraBieHusMH O 0a30BBIX THIIAX JAHHBIX H
CTPYKTypax JIlaHHbIX, YMEHHE UCI0JIb30BaTh OCHOBHBIC YIPABISIONINE
KOHCTPYKIIMH, YMEHUE OCYHICCTBIISATh aHAIW3 MPEAJIOKEHHOU MPOTrpaMMBbI:
OTIpeNeNATh PE3yNbTaThl PabOTHl TPOTPAMMBI TPH 3aJAHHBIX HMCXOJTHBIX
TAHHBIX, OMPENCNATh, MPU KAKUX HMCXOMHBIX JTAHHBIX BO3MOXKHO IOJIYYCHHE
YKa3aHHBIX pE3YyJbTAaTOB, BBIABISTH JaHHBIE, KOTOPbIE MOTYT NPHUBECTH K
omudke B paboTe mporpaMmbl, GOPMYITHUPOBATH MPEATIOKEHHS 110 YIYUIICHUIO
IPOrPaMMHOTO KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAaHHBIC TEKCTOBBIC JOKYMEHTHI U
JEMOHCTPAlIMOHHBIC ~ MaTepuajbl C  HCIOJB30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX TPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YyMEHUE  HUCIOJb30BaTh  OJEKTPOHHBIC  TAOMUIBI /i1 aHAJIK3a,
MIPEACTABICHHS M 00paOOTKY TaHHBIX (BKJIIOYAs BBIYUCICHUE CYMMBI, CPETHETO
apu(pMETHIECKOTO, HAWOOJBINETO W HAWMCHBIIETO 3HAYCHHH, pEIICHUEC
ypaBHEHUH, BEIOOP ONTUMAIBHOTO PEIICHUS, TIO00p JUHUHN TPEH/IA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUS).

B mpomecce mzyuenus kypca nHpopmaTtuku yriayon€éHHoro ypoBHs 6 11
Knacce oOydJaromuMHCS OyAyT JOCTHUTHYTHI —CIICAYIOIIHUE IIPEIMETHBIC
PE3yNbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOIMYCKAIOIINE OJHO3HAYHOE
JIEKOJMPOBAHUE COOOIICHUI (TIPePUKCHBIE KOJIbI), HCTIOIB30BaTh MPOCTEUIITHE
KOJIbI, KOTOpBIC TIO3BOJISIOT OOHApPY)XMBAaTh W UCHPABIATh OIIMOKHU TPHU
nepenaye TaHHBIX, CTPOUTH KOJ, 00CCIICUMBAIONTNN HAMMEHBIITYIO BO3MOXKHYIO



CPEAHIOI JJIMHY COOOIIEHHS MPU HM3BECTHOM YacTOTE CHUMBOJIOB, MOSICHSIThH
MIPUHITUIIBI PAOOTHI POCTHIX ATOPUTMOB CXKATHS JTAHHBIX;

YMEHHUE pellaTh aIrOPUTMUYECKUE 3aJayH, CBSI3aHHBIE C AaHAJIU30M
rpadoB (3alayu MOCTPOCHUSI ONTUMAJIBHOTO IMyTH MEXKIY BEpIIMHAMU rpada,
ONpENCNICHUs]  KOJMYECTBA  PA3IMYHBIX  MyTed  MEXIy  BEpIIMHAMHU
OPHEHTHUPOBAHHOTO AaIMKINYECKOTO Tpada), YMEHHE HCIIOIb30BATh JICPEBHS
IpU aHaliu3e U MOCTPOCHUU KOJOB U Ui MPEACTaBICHHUS apuPMETHUECKUX
BBIPOKEHUN, MPU PEUICHUU 3a7ad MOUCKa U COPTHUPOBKH, YMEHHUE CTPOUTH
JIEPEBO WIPHI 1O 3aJaHHOMY alrOpUTMYy, pa3padaThiBaTh U 0OOCHOBBIBAThH
BBIUTPHIITHYIO CTPATETHIO UTPHI;

yMEHHE pa3paldaTbiBaTh M PEATU30BBIBATH B BHUJE IporpaMm 0Oa3oBbIC
QITOPUTMbI, YMEHHE UCTIOIB30BATh B MPOTPaMMaXx JIAHHBIE Pa3TUYHBIX THUIIOB C
y4€TOM OTpaHUYCHHM Ha JUANa30H UX BO3MOKHBIX 3HAYCHUM, IPUMEHSTH MIPH
pelieHu 3a1ad CTPYKTYphl JaHHBIX (CIHUCKH, CJIOBapH, CTEKH, OYEpe.H,
JIEpPEBbsI), UCIIOIB30BaTh 0a30BbIE ONEpallid CO CTPYKTypamMHu JIaHHBIX,
MPUMEHSTh CTaHJAPTHBIE M COOCTBEHHBIE MOJNPOTPAMMBI I 00paOOTKU
YUCJIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK, HCIOJIb30BaTh IPHU pa3pabOTKe
nporpamMm OMOJIMOTEKU MOJNPOrpamMM, 3HaTh (HYYHKIIMOHAJIBHBIE BO3MOXKHOCTH
WHCTPYMEHTAJIBHBIX CPEJICTB Cpelbl pa3pabOTKU, YMEHHUE HCIO0JIb30BATh
CpeACTBa OTJIQAKKA TporpaMM B Cpelle MNPOrpPaMMHUPOBAHUS, YMEHHE
JIOKyMEHTUPOBATH MPOTPAMMBI;

yMEHHE CO3/1aBaTh BEO-CTPAHUIIbI;

BJIaJICHUE OCHOBHBIMHM CBEIEHUSMH O 0a3ax JaHHBIX, UX CTPYKTYypeE,
CpeACTBax CO3MaHUs U PpabOThl C HUMHU, YMEHHUE HCIOIb30BaTh TAOJIUYHBIC
(pensitinoHHbie) 0a3bl  JaHHBIX (COCTABISATH 3alpochl B 0a3ax JaHHBIX,
BBITIOJIHATh COPTHPOBKY W TIOMCK 3amuceil B 0a3e JaHHBIX, HAMNOJHATH
pa3zpaboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHE HCIO0JIb30BaTh KOMITBIOTEPHO-MAaTEMATUUECKUE MOJEIN  JJIA
aHajgu3a OOBEKTOB U TPOIECCOB: (HOPMYJIHMPOBATh IEJb MOJECIUPOBAHUS,
BBITIOJTHATh AHAJIU3 PE3YyJbTAaTOB, TMOJYYEHHBIX B XOJE MOJICIUPOBAHUS,
OIICHUBATh COOTBETCTBUE MOJCIU MOJCIHUPYEMOMY OOBEKTY WM TPOIECCY,
MIPEACTABIISITH PE3YIbTATHI MOJICIUPOBAHUS B HATJISTHOM BUJIC,

YMEHUE OpPraHU30BBIBATH JIMYHOEC HWH(OPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOIb30BaHUEM PA3JIUYHBIX CPEACTB IU(POBBIX TEXHOJOTUN, MOHUMAaHUE
BO3MOXHOCTEH IU(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, MH(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHWE OCHOBHBIX TNPHHIIMIOB  palbOThl, BO3MOXHOCTEH W
OTPAaHUYCHMSI TIPUMEHEHHUS TEXHOJOTUM MCKYCCTBEHHOIO MHTEJUIEKTAa B



pa3IMYHBIX O0O0JACTIX, HATUYME MPEJICTaBICHUI O Kpyre pelaeMbIxX 3ajad
MaIIMHHOTO 00ydeHus (pacro3HaBaHus, KIaCCU(PUKALUU U MPOTHO3UPOBAHUS)
HaJIMYUE MPEACTABICHUN 00 HCNOIb30BaHUM MH()OPMALIMOHHBIX TEXHOJOTUH B
pa3IMyYHbIX TPO(ECCUOHATIBHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypcsl
Paznea 1. llndpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOUCTBO 6
' 00paboTKH JaHHBIX
1.2 [IporpammHuoe obecreueHue 6
13 KomnbrotrepHsie cetu )
14 Nudopmannonnas 6€300acHOCTb 7 2
Uroro no pazneny 24
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per bop 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNredphl JTOTUKU 14 1
2.3 KomnbsrotepHast apudmernka 7 1
Hroro mo paszneny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHble anropuTMbl

3.3 YuciieHHbIE METOIBI




AAropuT™MBI 00pabOTKH CUMBOJIBHBIX
3.4 5 1
TAHHBIX
3.5 ‘ AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Uroro no pazneny 44
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
4.1 O06paboTKa TEeKCTOBBIX JOKYMEHTOB 6 25
4.2 AHanu3 JaHHBIX 8 3
Uroro no pazneny 14
PezepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n Kontpoabnbsie IlpakTuueckue
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Teopernueckue 0CHOBBI MH()OPMATHKH
Wudopmanus u nHGopMamoHHbIE
1.1 Qopwan (opa 10 25
MIPOIIECCHI
1.2 MopenupoBanue 8 2
Wroro mo paszneny 18
Pa3nea 2. AnropuTmMbl 1 IPOrpaMMHUPOBaHHE
2.1 DNeMeHTHI TEOPUH aJTOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO
2.3 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no pasneny 50
Paznen 3. UndopmaumoHHbIe TEXHOJIOTUH
31 KomnbroTepHo-maremaTHueckoe 8 2
' MOJIETUPOBAHHE
3.2 Ba3re1 ganHbBIX 10 4
3.3 Be06-caiiTbr 14 4
3.4 KomnbroTepHas rpaduka 3.5
3.5 3D-monenupoBanue 3




Uroro no pazneny

PesepBHOE Bpems

48
20

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara u@poBbIe
wn Tema ypoka Beero Kontpoabnbie IIpakTuyeckue iyqemm :)Iﬁl()l:ll;OBaTEJILHLIe
padoThI padoThI pecypesr
TpeOGoBaHMs TEXHUKU O€30MaCHOCTH U
TUTHUEHBI PU paboTe C KOMIbIOTEPAMU 1
U IPYTUMHU KOMIIOHEHTaMH LU(PPOBOTO
OKPYXKEHUS
[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
OOMeH JaHHBIMH C TIOMOIIIBIO TITHH. 1
KoHTpouteps! BHEIIHUX yCTPONCTB
ABTOMaTHYECKOE BBIIIOJIHEHHE 1
IIPOrpaMMBbI ITPOLIECCOPOM
OneparuBHas, NOCTOSTHHAS U
JOJrOBpeMEHHast MaMATh. KoHTposiepbl 1
BHEIIIHUX yCTPOUCTB. IIpsamoit noctym k
namsTu
CoBpeMeHHbIE KOMITbIOTEPHBIE 1
TEXHOJIOTHH
[Iporpammuoe obecrneueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM 1

U MOOMJIBHBIX YCTPOMCTB




CucremMHOE TporpaMMHOE o0ecIieueHue.

8 OrnepaliuOHHBIE CUCTEMBI

9 Yrunutsl. J{paiiBepbl yCTpOUCTB.
[TapannensHOE MPOrpaMMHUPOBAHHE

10 WHcTannsanus v IenHCTAIIIS IS
POrPaMMHOTO OOecTIeueHust
®daiisioBble cucTeMbl. [[puHIHBI

11 pa3MenIeHUs 1 IMCHOBaHUS (ailyioB B
nonroBpeMeHHOU namsit. [11abnoHb
JUTSL OTIMCAHMS TPy (ailyioB
3akoHoaarenbcTBO Poccuiickoit

12 ®denepanyu B 00JIaCTH MPOTPAMMHOTO
obecrieueHus U JaHHbIX
[TpuHIMITBI TOCTPOEHUS U allllapaTHbBIE

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble TPOTOKOJIBI

14 Cetp UHTEpHET

15 Pasznenenne IP-cetu Ha moziceTH ¢
TTOMOIITbIO MacCOK ITOJICETEH

16 CereBoe aIMUHUCTPUPOBAHKE
Bunge! nestensHoctr B cetn UHTEpHET.

17 Cepsucsl MHTEpHETA.
locynapcTBeHHBIE 2TIEKTPOHHBIE
CEPBHCHI M YCIIYTH

18 Nudopmarnmonnas 6€30macHOCTb

19 Bpenonocusie mporpamMmmHoe




20

oOecrieyeHre 1 MEeTo bl OOPHOBI C HUM

[TpakTrueckas paboTa 1o Teme
"AHTUBHPYCHBIE TPOTPaMMBbI"

21

Opranu3zanys JMYHOTO apXuBa
uHpopmanuu. PesepBHOE KOTMPOBaHHE.
[TaponpHas 3amuTa apxuBa

22

23

HIudpoBanue JaHHBIX

AnroputMm mudpoBanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"UludpoBanue qanHbIX"

25

26

27

28

WNudopmanus, 1aHHbIE U 3HAHUS.
NupopmanronHsie mporeccs B
IpUPOJIE, TEXHUKE U OOIIECTBE

HenpepsiBHBIE U AUCKPETHBIE BETMUHUHBI
u curHaibel. HeoOxoaumocts
JTUCKpeTHU3auu nHhopMaIi,
MpEeIHAa3HAYECHHOMW JIJIS1 XpAHEHUS,
nepenayn u o0paboTKU B U POBBIX
CHCTEMaX

JIBonuHoe kKogupoBaHue. PaBHOMepHBIE
Y HEPAaBHOMEPHBIE KOJIBL.
JlexoaupoBaHue COOOIICHHH,
3aIlIMCaHHBIX C ITIOMOIIIBHO
HEPAaBHOMEPHBIX KOIOB

VYcenosue @ano. Iloctpoenue




OJTHO3HAYHO JICKOJIUPYEMBIX KOJIOB C
nomoIipio aepesa. ['pad Am. A.
Mapxkosa

E,Z[I/IHI/II_[BI HU3MCEPCHUA KOJTHYECTBA

29 uH(popmanuu. AsdaBUTHBIN MOAXOT K
OLIEHKE KOJIMYeCTBa HH(OpMAIHH

30 CHcTeMBbl CUMCIICHUS

31 IlepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHUS B JIPYTYIO
JIBowuHas, BOCbMEpUYHAS U

32 HIECTHAIATePUYHAS CUCTEMBI
CUHCIICHUS, CBSI3b MEXKTY HUMH
JIBonuHasi, BOCbMEpUYHAS U

33 HIECTHAALIATEepUYHAsl CUCTEMBI
CUMCIICHUS, CBSI3b MEXKY HUMH
JIBowuHasi, BOCBMEpPUYHAS U

34 HIECTHAALIATEpUYHAsE CUCTEMBI
CUMCIICHUS, CBSI3b MEXKY HUMH

35 Apudmerrdeckue oneparuu B
MMO3UI[MOHHEIX CHCTEMAX CUUCICHHUS

36 TpouuHasi ypaBHOBEIIICHHAS CHCTEMA
CUHCIICHHS

37 JIBOMYHO-eCcATHYHAs CUCTEMaA
CUHUCJICHHS

38 KoaupoBanue TeKCTOB

39 PactpoBoe xonupoBaHue H300pakeHuit




40

[IpakTuyeckas pabora o Teme
"luckpernsanus rpaguuecKon
uHpopmanuu"

41

42

43

44

[[BeToBBIE MOAEIN. BekTOpHOE
KoaupoBanue. @opmatsl (haiiiioB.
Tpéxmepnas rpadpuka. OpakraapHas
rpaduka

KoaupoBanue 3Byka. Ouenka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX NP 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psITHOCTH
KOJUPOBAHUS

[TpakTuyeckas paborta o Teme
"JluckpeTnusanus 3ByKOBOI
uHpopmanun"

OcCHOBBI areOpsl JIOTUKU

45

46

47

48

Jlornueckue oneparuu. TaOmuisr
NUCTUHHOCTHU

Jloruueckue BoipakeHus. Jlornueckue
TOXJeCcTBa. Jloka3aTenbCTBO
JIOTHYECKHUX TOKIECTB C ITIOMOILBIO
TaOIUI UICTUHHOCTH

[IpakTuyeckas pabora o Teme
«[Toctpoenue u ananu3 TabIUIL
UCTUHHOCTH B TaOJIMYHOM IPOIIECCOPE»

Jlornueckwue onepaiuu 1 ornepaluy HaJl
MHO>KECTBaMU




49

50

51

Jlormueckue OIcpanuru U onepanri HaxqQ
MHOXCCTBaMU

3aKOoHBI aJIreOpbl JIOTUKH.
OKBHMBaJICHTHbIE IPe0OPa30BaHUS
JIOTUYECKUX BBIPAKCHUMN

Jlornueckue ypaBHEHHsI U CUCTEMbI
YpaBHEHUU

52

Jlornveckue GpyHKIUHA. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JIOTUYECKUX
(GYHKIUI OT KOJIMYECTBA apTyMEHTOB.
[TonHbIe cUCTEMBI TOTHYECKUX (HYHKIUI

53

Kanonnueckue GpopMbl JTOrmuecKux
BbIpaxkeHHI1. CoBepIlIEHHbIE
JTU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbBIE
HOpMaJIbHbIE (POPMBI, ATTOPUTMBI UX
HOCTPOEHMS O TabJHIle UCTUHHOCTH

54

55

56

Jlornveckue 3JIEMEHTBI B COCTaBEe
KOMIThIOTEpa

Tpurrep. Cymmarop. MHoropaspsaHslii
CyMMaTop

[TocTpoeHune cxem Ha JIOTHYECKUX
3JeMeHTax. 3aluCh JOTHYECKOTO
BBIPKEHMUSI IO JIOTUYECKON CXeME

57

58

MukpocxeMbl U TEXHOJIOTHSI UX
IIPOU3BOJICTBA

HpeI[CTaBJIeHI/IG OCJIbIX YHUCCII B IIaMATH




KoMmIbroTepa. OrpaHu4eHHOCTh
Jarna3zoHa Yucell Ipu OrpaHuuEeHUuN
KoJMuecTBa pa3psanos. [lepenonnenue
pa3psiAHON CETKU

59

be33HakoBbIE U 3HAKOBBIE TAHHBIE.
3HaKoBbIN OUT. [[BOMYHBIIM
JIONTOJTHUTEIbHBINA KOJI OTPULIATEIIbHBIX
qucen

60

61

[ToGuTOBBIE TOrHYECKHE ONEPALIUH.
Jlornueckuii, apuMeTHIECKUI 1
LIUKJIAYECKUM CIBUTH

[[IudpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckmovaroniee MJIN»

62

HpeI[CTaBJ'IeHI/Ie " XPaHCHUC B MaMATU
KOMITIBHOTEPA BCHICCTBCHHBIX YHUCCIT

63

64

65

Brinonnenue onepanuii ¢
BCIICCTBCHHBIMU YHCJIaMH, HAKOIIJICHUEC
OIINOOK IMPU BBIYUCIICHUAX
[IpakTuyeckas pabora o Teme
«M3yueHne nopaspsiiHOTO MalIMHHOTO
MpEaACTaBIICHHUS LEJIBIX U BEHICCTBCHHBIX

HYHUCETI»

Ananuz AJITOPUTMOB

66

OTansl pelIeHns 3a7a4 Ha KOMIIbIOTEPE.
HNHcTpyMeHTaIbHBIE CPEACTBA!
TPAHCIATOP, OTIATYHK,
POQUITHUPOBIIIK




Cpena nmporpaMMupOBaHUS.
Komnwsiius u uaTepnperanus

o7 nporpamMm. BupryanbHble MallMHBbI. 1
WuTterpupoBanHas cpena pa3paboTku

68 MeToap! OTJIaZIKU IPOTpaMM 1

69 Turel HEpeMEHHBIX B SI3bIKE 1
POrpaMMHUPOBAHHUS

70 O0paboTKa ebIX YUCeT 1

71 O06paboTKa BEIIeCTBEHHBIX YHCEI 1

72 CrnyuaiiHble U TICEBAOCITYYalHbIE Yncia 1

73 Bersnenus. CinoxHele yclioBus 1

74 ukJiel ¢ yciioBuem 1
[{uKIBI IO TEPEMEHHOM.

75 B3aumo3ameHs1eMOoCTh pa3InyHbIX 1
BUIOB ITUKJIOB

76 O06paboTka HaTypaJIbHBIX YHCET C 1
UCIIOJIb30BaHUEM LIUKJIOB
HaxoxxeHre BceX MpOCThIX YHCEN B

- 3ajaHHOM Juana3one [IpakTiueckas 1 0.5
pabota o Teme «Pemienue 3a1a4y '
METO/I0M nepedopay

78 WNuBapuaHT nukia 1

79 JlokyMeHTHupOBaHuE IpOrpamMm

80 O06paboTka TaHHBIX, XPAHSIIIINXCS B 1
daiinax

81 Paz0Ouenue 3agaun Ha OA3aAa4H 1




Hcnonp3oBanue cTaHIapTHON
OMOIMOTEKH S3bIKA POTPAMMHUPOBAHHUS.

82 [Monkmouenne OMOGIMOTEK
HOJIPOrpaMM CTOPOHHHUX
MIPOU3BOAUTENEH

83 [Toanporpammsl (mpoueypsl U
$yHKIHN)

84 [ToanporpaMmel (mpoueaypsl 1
yHKIHH)

85 [IpakTuyeckas pabora o Teme
"PazpaboTka moamporpamm"
Pexypcus. PekypcuBHbIC 00BEKTHI

86 (ppakransl). PexypcuBHbIe npoleypsl
u ¢pyHkiuu. Mcnonb3oBanue cTeka ais
OpraHM3ali PEKYPCUBHBIX BHI30BOB

87 [IpakTuyeckas pabora o Teme
"PexkypcuBHBIE IOITPOrPaMMBbI"

88 MoaynpHBIN IPUHLIMII IOCTPOCHUS
IporpaMm

89 YuceHHple METObI

90 [IpakTuyeckas pabora o Teme
«HuCIIeHHOE pellIeHNE YPABHEHUI

o1 Hcnonbp30Banne AUCKpETU3ALNN B
BBIUMCIIUTEIBHBIX 3a7a4ax

92 [TpakTrueckas paboTa 1o Teme

«[IpubnmxEHHOE BRIUNCICHUE JJTUH




93

KPHUBBIX U TUIOMIAACH GUTYp»

[IpakTrueckas padota mo Teme «llonck
MakcuMyMma (MHHUMYMa) QyHKITUN)

94

O0paboTka CUMBOJIBHBIX TAHHBIX.
ANropuT™MBI 00paObOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJIMYECTBA MOSABICHUN
CHMBOJIA B CTPOKE

95

AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: pa30MeHNE CTPOKH Ha CII0BA IO
POOEJIbHBIM CUMBOJIAM

96

AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: ITOMCK IOJCTPOKU BHYTPU
JTAaHHOW CTPOKU; 3aMEHA HAJAEHHON

MOJICTPOKH Ha APYTYIO CTPOKY

97

98

[TpakTryeckas pabora o Teme
"O6paboTKa CTPOK C UCTIOJIB30BAHUEM
GyHKIMI cTaHaapTHON OMOINOTEKN
A3bIKa MPOTrpaMMUPOBaHUS"

FCHCpaLII/ISI CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

99

MaccuBs! 1 IT0CIEN0BATEILHOCTH
ymcen. [Ipaktuueckas padota o reme
"3amonHenue Maccusa"

0.5

100

101

O0600mEHHBIE XapaKTEePUCTUKN MAaCCHBa

JInHelHbBIN ITONCK 3aJaHHOTO 3HAUEHUA
B MaccuBe. [Ipaktuyeckas pabora 1mo
Teme "JIMHEWHBIN MOUCK 3aaHHOTO

0.5




3HAYEeHUA B MaccuBe"

[TpakTuueckas padota mo teme "l[lonck

102 MHUHHUMAJIBHOTO (MaKCUMaJIHHOTO) 1 1
3JIEMEHTa B YHCIIOBOM MaccuBe"
CopTupoBKa 0 JHOMEPHOTO MaCCHBA.
[TpocTbie METOIbI COPTUPOBKH.

103 [TpakTnueckas paborta 1mo Teme 1 0.5
"[IpocThie METOBI COPTUPOBKU
Maccua"
CoptupoBka ciusiHueM. beicTpas

104 COpPTUPOBKA MaccuBa (aJITOPUTM 1 05
QuickSort). ITpaktuueckas pabora 1mo '
teme "bbicTpas copTupoBka MaccuBa”
JIBOMYHBII OUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas paboTa 1o teme 1 0.5
" JIBOUYHBINA MOUCK"

106 JIByMepHbIE MaCCHBBI (MaTpPHUIIbI) 1

107 AAropuT™Mbl 00pabOTKH MaTpPHULL 1

108 Pemenne 3amau ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIeccopa 1

110 KomneiotrepHast BEpcTKa TeKcTa 1
[IpakTuyeckas pabora o Teme

111 "BépcTKa JOKYMEHTOB C 1 1
MaTemMaTuyeckumu popmymnamu”

112 WNHcTpyMeHTBI pelieH3upoBaHus

113 [IpakTruueckas paboTta 1mo Teme 1 1




114

115

"MHoOrocTpaHU4HbIE TOKYMEHTHI"

O6naunblie cepBuckl. KomnekruBHas
pabota ¢ nokymenTamu. [IpakTuyeckas
pabora o Teme "KosektuBHas paboTa
¢ JoKymeHTamu"

Ananus ga"HubeiX. boibie qaHubie

0.5

116

117

MamwuaHOE 00y4YeHUE

Ananuz JaHHBIX C IIOMOIIBIO
OJICKTPOHHBIX Ta6J'II/ILI

118

[IpakTryeckas pabora o Teme "AHanus3
JAHHBIX C IIOMOIIBIO AJIEKTPOHHBIX
Tadbymmn"”

119

[Toctpoenue rpadukoB pyHKIUH.
[IpakTuyeckas pabora o Teme
"HarnsaHoe nipeacTaBieHue
pe3yJIbTaTOB CTATUCTUYECKOU
00pabOTKM JaHHBIX B BUJE TUarpaMm
CPEICTBAaMU PEJAKTOPa JIEKTPOHHBIX
Tabaur"

0.5

120

Jlunuu tpenna. Ilpaktuueckas padota
no teme "[logbop nmuanm TpeHna,
IIPOrHO3HpOBaHUE"

0.5

121

[Ton6op napametpa. [lpakTrueckas
pabora no Teme "YnciaeHHOe penieHne
ypaBHEHHUH C TTOMOIIBIO MOI00pa
napamerpa"

0.5




OnTuMu3anus Kak IOMCK HAUITYYIIETO
pelIeHus B 3aJaHHBIX YCIOBHUSX.

122 [IpakTuyeckas pabora o Teme 1 0.5
"PemieHue 3a1a4 ONTUMU3ALUHU C
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHoe Bpemst 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpems 1

130 PesepsHOe Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PesepsHOE Bpems 1

134 PeszepBHOE BpeMms 1

135 PeszepBHOE Bpems 1

136 PesepBHOE BpeMs 1

OBUIEE KOJIMYECTBO YACOB I10 136 915

I[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne ara ugposBbIe
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue fIISyHEHI/Iﬂ :)Iﬁl()l;I;OBaTe.HLHLIe
padoThI padoThI pecypenI
KonndectBo napopMannm 1
ANTOPUTMEBI CXKaTHUS JaHHBIX
Anroputm Xaddmana 1
[IpakTudeckas padora mo teme "CixaTue
4 JIAaHHBIX C MTIOMOUIBIO AITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
ANTOPUTMEBI CKAaTHS JAHHBIX C
5 norepsamu. [Ipaktuueckas paboTa mo 1 05
teMme "CkaTue NaHHBIX C OTEPSIMU '
(anroputmsl JPEG, MP3)"
CxopocTb nepeaym JaHHBIX 1
[TomexoycToiunBBIE KOJIBI
9 [TpakTrueckas paboTa 1o Teme 1 1
"IlomexoycToitunBbie KOIbI"
Cuctembl. KOMIIOHEHTBI CHCTEMBI B UX
10 B3aumozeiicreue. CucTeMHbI 3 PexT. 1
VYmpasienue Kak UHQOPMALIMOHHBIN
nporecc. OOpaTHas CBs3b
11 Mopgenu 1 MOJIETUPOBAHUE 1




12 I'padmsr 1

13 Pemenue 3amau ¢ momoisto rpadoB 1

14 HepeBbs 1

15 OCHOBBI TEOPUU UTP 1
[IpakTuyeckas padora o Teme "[lonck

16 BBIMTPBIIIHONM CTPATEruu B UIPE C 1
noytHoM nHpopmarmen”

17 CpencTBa HCKYCCTBEHHOTO MHTEILIIEKTA 1
[TpakTrueckas paboTa 1o Teme

18 "CpencTBa HCKYCCTBEHHOTO 1
MHTEJUIeKTa"
dopmanu3anys MOHATHUS aJTOPUTMA.

19 Mammmna TelopuHTa Kak YHUBEpcalbHas 1
Mozelb Beryucienuil. Tesuc Yépua—
Trropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOH MPOrpaMMBI JIIST 1
MamuHbl TeropuHra"

21 Mamuna [Tocta 1

22 Hopmanensie anropudmer Mapkosa
ANTOPUTMHYECKH HEpa3pelnMbIe

93 3a7a4d. 3ajada OCTaHOBA. 1
HeB03M0XHOCTh aBTOMAaTHYECKOU
OTIAJKU TPOTpaMM

24 CnoXHOCTb BBIYHCIICHUI 1

25 [Touck npocThIX YnCen B 3alaHHOM




26

27

JIMana3oHe ¢ TIOMOIIBIO AlITOPUTMa
«penretro IparocheHar

[TpakTrnueckas padora mo teme "l[lonck
MIPOCTHIX YKCEN B 33/IaHHOM Jlnana3zoHe"
MHoropa3ps/iHbI€ 1IeJIbIe YUCIIa, 3a1a4l
JUTMHHOM apu(MeTuKu

28

29

30

31

32

[IpakTuyeckas pabora 1o Teme
"Peanu3anus BEIYUCIECHUN C
MHOTOpa3psIHbIMU YKCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
0oTOOpaXkeHus1). Xo31I-TaOJIUIIBI.
[TocTpoenwne andaBUTHO-9YACTOTHOTO
CITOBApSI U151 32IAHHOTO TEKCTa

[TpakTideckas paboTa 1mo Teme
"IToctpoenue angaBUTHO-4YACTOTHOTO
cJIoBaps IS 33JJaHHOTO TeKCcTa"

AHanu3 TekcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenue nocnenoBaTeIbHOCTEH 110
mrabsaony. PerynspHbie BRIpaKeHHs.
YacToTHBIN aHaAIN3

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

33

34

Crexu. AHaIM3 MPaBHILHOCTH
CKOOOYHOT'O BBIPAXKEHUS

Brruucnenue apudmernyeckoro
BBIPAKEHM I, 3alIICAHHOTO B




35

36

noctukcHor hopme
[TpakTrueckas paboTa 1o Teme
"Beruucnenue apugmMeTHIecKoro
BBIPAXXCHHSI, 3alIICAHHOTO B
noctdukcHon hopme"

Ouepenu. Vicrionp3oBaHue odepeu AJis
BPEMEHHOT'0 XPaHCHUS JaHHBIX

37

38

[IpakTuyeckas pabora 1o Teme
"Ucnons3zoBanue ouepenu"

JlepeBbs. Peanuzanus gepesa ¢
MTOMOUIBIO CCBUIOYHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIE) ACPEBbSI.
IToctpoenue nepeBa mJis 3aJaHHOTO
apu(METUUYECKOTO BBIPAKCHUS

39

40

41

[TpakTideckas paboTa 1mo Teme
"Ucnonp3oBanne 1epeBbEB s
BBIYHCIICHHS apU(METHICCKIX
BbIpaXeHUI"

PexypcuBHBIC arOpuTMBI 00X0/1a
nepesa. Micnons3oBaHue cTeka u
odepeu it 00Xo/a aepeBa
PexypcuBHBIC aropuTMBI 00X0/1a
nepesa. Micnons3oBaHue cTeka u
ouepean i 00Xo/a AepeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MHUHHMMaJIbHOI'O OCTOBHOIO JiepeBa
B3BEIIEHHOI'O CBSI3HOTO




43

HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

44

KosnnuecTBo pasinyuHbIX IyTEH MEXIY
BEpLIMHAMU OPUEHTHUPOBAHHOIO
alMKJINYecKoro rpada

45

46

47

Anroput™m JlefKCTpHI.

[TpakTrueckas paborta 1mo Teme
"Brrurcienue JUIMHbBI KpaTyaniiero
MyTH MEXY BeplInHamMu rpada
(anmroput™m JeitkeTpsr)”

AnroputMm ®noiina—Y opiiaiia

48

49

50

51

3amauu, penaeMbie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IPOBaHI/ISII
BBIUMCJIEHUE PEKYPCUBHBIX (DYHKIMI

[TpakTryeckas pabora o Teme
"BbruncieHne peKypCcuBHbBIX (PYHKINN C
MOMOUIbIO JUHAMUYECKOTO
nporpamMmmupoBaHus"

3aiauu, pelraeMble ¢ TOMOIIBIO
JAHAMUYECKOr0 ITPOrPaMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

[IpakTuyeckas pabora Mo Teme
"Ilogcuér KomMYecTBa BApUAHTOB C
MMOMOIILIO JUHAMUYECKOTO
nporpaMMupoBasus”




3aiauu, pellaeMble ¢ TOMOIIBIO

52 JTUHAMHYECKOTO TIPOrPaMMHUPOBAHUS:
3a/1a4¥ ONTUMHU3AIUU
[TonsiTHE O MapagurMax

53 nporpamMmmupoBanus. O030p S3IKOB
IPOrPaMMHUPOBAHHUS

54 [Tonsitrie 06 06BbEKTHO-
OPUCHTUPOBAHHOM IPOTPAMMHUPOBAHHU

55 OO0BbexThI U Kacchl. CBOMCTBA M METOTBI
00BEKTOB

56 OO0BeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora o Teme

57 "Hcnonb30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3zpaboTtka nmporpamMm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TIOIX0Ia
[Ipaktrueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPAMMEI C UCITOJIb30BAHHEM 1
KJIacCcoB"
WNukancynsmumst. [Ipaktudeckast pabota

60 no teme "Pa3paboTka kinacca, 0.5
MCTIOJIB3YIOIIEr0 HHKATICYJISIIUIO"

61 Hacnenosanue. [Tomumopduzm

62 [TpakTrueckas paboTa 1o Teme 1
"Pa3paboTka nepapxuu Kj1accoB"

63 Cpenbl OBICTPOIA pa3pabOTKU MPOTPAMM.




[IpoexTupoBanue nHTEpPeiica
TI0JIb30BATEIIS

[IpoexTupoBanue uHTEpPeiica

64
MOJIb30BATENS

65 Hcnonb30BaHne TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JJIsl IOCTpOeHus nHTepdeiica
[IpakTuyeckas pabora 1o Teme

66 "Pa3paboTka mporpaMmel ¢ 1
rpaduveckuM uHTEpdeiicom”

67 H3ydeHue BTOPOro si3bIKa
IPOrPaMMHUPOBAHHUS

68 H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHHUS

69 DTarnbl KOMIIBIOTEPHO-MAaTEMAaTUUYECKOTO
MOJICIIUPOBAHUS
Juckperusarysi mpu MaTeMaTH4eCKOM

70 MOJICTTMPOBAHUY HETIPEPHIBHBIX
npoueccoB. MoenupoBaHue ABUKECHUS

71 [IpakTuyeckas pabora Mo Teme 1
"MopenupoBaHue ABUKEHUA"
MopenupoBanue OMOJIOTHUECKIX

7 cucteM. [IpakTruueckas pabota mo Teme 05
"MonenupoBaHue OMOIOTUUECKUX '
cuctem"

73 Marematuuecke MOJIeTH B YKOHOMUKE.

BrerancnurensHbIC OKCIICPUMCHTEI C




MOJICIISIMA

BepositHocTHbIe MOAenu. [IpakTraeckas
pabora o Teme "MmutanmonHoe

74 MOJICIIMPOBAHKE C TIOMOIIHIO METOJIa 05
MomnTte-Kapno"
75 KommbproTepHOE MO/ICITMPOBAHUE CUCTEM
yIpaBJICHUS
76 O0paboTka pe3ysIbTaTOB KCIICPUMEHTA
77 TaGmuunble (pensIuoHHbIC) Oa3bl
JTAHHBIX
[Touck, coprupoBka U GUIBTPAIHSL
78 JAHHBIX. 3aIIPOCHI Ha BEIOOPKY JTAHHBIX.
3anpocsl ¢ mapameTpamMu. Beraucnsemoie
MOJISL B 3aMpocax
79 [IpakTuueckas pabora no teme "Pabora 1
C TOTOBOM 0a30i JaHHBIX"
MHoroTtabaugable 6a3bl JaHHBIX. THITBI
80 CBsI3eH Mex 1y Tabmuamu. BaemHui
Kiro4. [{eocTHOCT 0a3bl JaHHBIX
[IpakTuyeckas pabora Mo Teme
81 "Pa3zpaboTka MHOTOTaOIMYHON O6a3bl 1
JIaHHBIX"
82 3anpockl K MHOTOTA0IHYHBIM 0a3aM
JTAHHBIX
83 [TpakTrueckas paboTa 1o Teme 1

"3anpockl K MHOTOTAa0IMYHON 0aze




JTaHHBIX"

84 SI3bIk ynpaBieHust qaHHBIME SQL
[IpakTuyeckas pabora o Teme

85 "Y1paBiieHue TaHHBIMH C TIOMOIIBIO
s3pika SQL"

86 Hepensunonusie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HHTepHeT-IPHIIOKEHUS
[IoHsATHE O CEpBEPHOM U KIMEHTCKON

88 qacTsx caiita. TeXHOIOTHS «KIHCHT —
cepBep», €€ TOCTONHCTBA U HEAOCTATKU

89 OcHossl s1361ka HTML

90 [TpakTrdeckas paboTa 1Mo Teme
"Co31aHne TeKCTOBON BeO-CTpaHHIIbI"

91 OcHoBbl si3p1ka HTML

92 OcHossl s13p1ka HTML
[IpakTuyeckas pabora o Teme
"Coznianue BeO-CTpaHHULIbI,

93 BKITIOYAIOICH MYJIbTHMETUHHBIC
00BEKTHI (PUCYHKHU, 3BYKOBBIEC TAHHBIE,
BHj1€0)"
OCHOBBI KaCKaIHbIX TaOJIMI] CTHIIEH

94
(CSS)
[IpakTuyeckas pabora Mo Teme

95 "OdopmieHue CTpaHHIIBI C TOMOIIBIO

KacKaIHbIX TaOmuI cTuiieii"




96
97

Cuenapuu Ha s3p1Ke JavaScript

Cuenapum Ha s3b1Ke JavaScript

98

99

100

®opMbl Ha BEO-CTpaHULIE
[TpakTrueckas paboTa 1o Teme
"O6paboTka naHHBIX GopM"
Pa3menienue Be6-caitToB. Ycimyra
XOCTUHTa. 3arpy3ka ¢aiiioB Ha calT

101

Kanpuposanue. lcnpasienue
nepcnexkTuBsl. [ ucrorpamma.
Koppekuus ypoBHE#, KOppEKIMs LBETA.
OO6ecuBeunBaHNEe IBETHBIX
H300paKeHUI

102

BBoj nzo0paxeHuit ¢ HCMOIb30BaHUEM
Pa3IUYHBIX HU(POBBIX YCTPOMCTB.
[IpakTuyeckas pabora o Teme
"O6paboTtka nndpossx Gpororpaduit”

0.5

103

104

105

Perymb. Pabora ¢ o6nactsamu. @unbTpsl.

[Ipaktrueckas padbota o teme "Perymib
1 poBbIX poTorpaduit”
MHorocnoiiHble H300pakxeHusl.
TekcroBsle ciion. Macka cios. Kanamsl.
CoxpaHeHHe BBIICTIEHHON 0071acTH

[IpakTuyeckas paborta o Teme
"MHorocnoiHble n300paxxeHus"

0.5

106

[TonroroBka mitoCcTpanuii 11st BeO-
caiToB. [IpakTrnueckas pabora 1mo Teme

0.5




" AHUMHPOBaHHBIE H300paxeHus"

BekTopHnas rpaduka. Bekropuzamms

107 . 1
pacTpoBBIX N300paKeHUN

108 [IpakTuyeckas pabora o Teme 1
"BekTopHas rpaduka"

109 [TpuHIMUIBL HOCTpOCHHI/IiI u ) 1
PEAAKTUPOBAHUS TPEXMEPHBIX MOJICIICH
[TpakTrueckas paboTa 1o Teme

110 "Co3aaHue NpocThIX TPEXMEPHBIX 1
monenen"”

111 Cerounsie Moaenu. Marepuasl 1

112 {[paKTH‘{eCKaSI pabota o Teme 1

Cetounbie moaenu"

113 MonenupoBaHue HCTOYHUKOB 1
ocsemeHus. Kamepsl

114 'I:IpaKTquCK?ﬂ pabota 1o Teme 1

Pennepunr

115 AnmutuBHBIE TeXHOJI0THH (3D- 1
MIPUHTEPHI)

116 [ToHsiTHE O BUPTYAILHOMN pPEATbHOCTH H 1
JIOTIOTHEHHOH peanbHOCTH

117 PeszepBHOE Bpems 1

118 PeszepBHOe Bpemst 1

119 PesepBHOE Bpemst 1

120 PeszepBHOE Bpems 1




121 PeszepBHoe Bpemst 1
122 PezepBHOE Bpems 1
123 PesepBHOE BpeMms 1
124 PezepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMms 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepsHOe Bpems 1
134 PesepBHOE Bpems 1
135 PesepsHOE Bpems 1
136 PeszepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







HPOBEPAEMBIE HA EI'D 10 HHO®OPMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMoOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbI CPeIHEro
001ero ooOpazoBaHus

1.

3namo (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPUHIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX  CTAllMOHAPHBIX U  MOOWJIBHBIX  KOMIIBIOTEPOB;
TEHACHUMNA pPa3BUTHS  KOMIIBIOTEPHBIX TEXHOJOTHH;  BIJIAJICHHE
HaBbIKAMU pabOThl C ONEPAlMOHHBIMM CHUCTEMaMH U OCHOBHBIMH
BUJIAMHU TIPOTPAMMHOTO 00ECTICUECHHS ISl PEIICHHs YIeOHbBIX 3a/1a4 110

BbI6paHHOﬁ cricouajairM3alnnu

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Hanuuwue HpeI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX IIpUHLOUIIaAX OpraHu3alvii u

(1)YHKI_II/IOHI/IpOBaHI/I$I KOMIIbHOTCPHBIX ceTe

[ToHrMMaHKe OCHOBHBIX MPHUHIUIIOB AMCKPETU3AINN PA3IMYHBIX BHUIOB
nHpopmauu

[Tonnmanue 0a30BBIX aIrOPUTMOB 0OPAOOTKH YHMCIOBOW M TEKCTOBOM
uHpopManuy (3amUCh YHCENl B TMO3UIIMOHHOW CHUCTEME CUHCICHUS,
JEIMMOCTh TEJIBIX YHCENl; HaXOXKJIECHHUE BCEX MPOCTBIX YHCET B
3aJlaHHOM JHara3oHe; 00paboTka MHOTOPa3pSAHBIX IIENBIX YHCEN,
aHaJl3 CHUMBOJBHBIX CTPOK M JIPYTHIX), QJITOPUTMOB TIOMCKA H

COPTUPOBKH

3HaHue (QYHKIIMOHAIBHBIE BO3MOKHOCTH MHCTPYMEHTAJIbHBIX CPEACTB
cpenbl pa3paboTKu
Brnagenue OCHOBHBIMH CBEIEHUSMHU O 0a3ax NaHHBIX, UX CTPYKTYpeE,

CpeICTBax COo37aHus U pabOThl C HUIMH

[lonnManue  BO3MOXKHOCTEM M OTPAaHMYECHUM  TEXHOJOTHU
HCKYCCTBEHHOIO MHTEJUIEKTa B pPAa3IMUHBIX O0OJacTsIX; HaJIudue
MPECTaBICHUN 00 HCIOJIb30BaHUHM MH()OPMAIIMOHHBIX TEXHOJIOTHH B

pa3NUYHBIX MPOPECCUOHATBHBIX chepax

BJ'Ia,I[eHI/IC TCOPCTUYCCKUM allllapaToM, IMO3BOJAOIMIKUM OCYHICCTBIATDH
NpCACTABJICHUC 3aJdHHOTO HATypaJIbHOIO 4YHUCIIa B Pa3JIMYHBIX
CUCTEMAX CYHCIICHHA, BBIIIOJHATDH npeo6pa3013aHH51 JJOTHYCCKHUX

BBIPQKEHUI, HWCHONB3YS 3aKOHBl aireOphl JIOTMKH; ONpPEIENSTh




KpaTyaiiuii myTh BO B3BELICHHOM Tpade M KOJTUYECTBO IyTeH MEXIy

BEpIIMHAMHA OPUCHTUPOBAHHOI'O allUKIIMYECKOI'O rpaq)a

Ymemo

2.1

2.2

2.3

2.4

2.5

YMeHue Hucrnojab30BaTh KOMIbIOTEPHO-MATEMaTUYECKHE MOJENU IS
aHaiM3a  OOBEKTOB W  MpoleccoB:  (opMmynupoBaTh  LENb
MOJICJIUPOBAHUS, BBINOJIHATh AHAJIN3 PE3YIbTaTOB, IOJIYYEHHBIX B
X0/I€  MOJICIMPOBAHMS;  OIEHUBATH  QJEKBAaTHOCTh  MOJEIH
MOJIETTUpYeMOMY OOBEKTY HIIM IPOLECCYy; MPEICTABIATh PE3yJIbTaThl

MOZCIIMPOBAHUS B HAITIIZTHOM BU/JIC

YMenue kiaccuPpUIMpPOBATHL OCHOBHBIE 3a/layd aHadu3a JaHHbBIX
(mporHo3upoBaHue,  Kinaccuukamus, — KIacTepu3allusd,  aHalu3
OTKJIOHCHHI); TIOHUMAaTh IIOCJIEOBATEILHOCTh PEIICHHUS 3ajad
aHajM3a JaHHBIX: COOp NEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA
KauecTBa JIaHHBIX, BBIOOPp U  (WJIM) TOCTPOCHHE  MOJEH,
npeoOpa3oBaHue JaHHBIX, BU3YyalM3allWsl JAaHHBIX, WHTEPIPETALUS

pe3yJIbTaToB

YMenue  omnpenensaTh  MHPOPMAIMOHHBIH  O00BEM  TEKCTOBBIX,
rpa@uyYecKuX W 3BYKOBBIX JAHHBIX MPU 3aJ@HHBIX IapaMmeTpax
JUCKpETH3alMi. YMEHHE OMpeNessaTh CPEIHIOI CKOPOCTh IMepenadyu
JIAHHBIX, OLICHMBATh W3MEHCHHE BPEMCHHU Mepeiayd MpPU U3MCHEHUU

MH(}OPMaLMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

YMmenue CTPOUTHL KOQ, O6CCHC‘-II/IBaIOH_II/II‘/’I HAWMMCHBIIYIO BO3MOKHYHO

CPEIHIO0 JUIMHY COOOLIEHUS MPU U3BECTHOM YacTOTE CUMBOJIOB

YMeHHe HCIOJIb30BaTh IIpyu pCHICHHUU 3adav CBOMCTBA MO3UILIMOHHOM
3aIlMMCHU YHCCJI, AJITOPUTMBI ITOCTPOCHUSA 3alIMCU YHCJIa B MMO3HITHOHHOM
CUCTCMC CUHUCIICHUA C 3aJaHHBIM OCHOBAHUCM U IMMOCTPOCHUA YHUCJIa 110
CTPOKE, coz[epxcameﬁ 3allCh ITOr0 YHCIIAa B IIO3UIIMOHHOHW CHCTEME
CUHCIICHUA C 3aaHHbIM OCHOBAHHUEM;, YMCHHC BBIIIOJIHATD

apI/I(bMeTI/ILICCKI/Ie Orncpanru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUA

2.6

2.7

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHUE B JAU3IBIOHKTUBHON H
KOHBIOHKTUBHOM HOpMalbHBIX (¢GopMax IO 3aJaHHON Talmuie
UCTUHHOCTH; HCCIIEZOBaTh 00JacTh HCTHHHOCTU BBICKA3bIBAHUS,
COJIEp/KAIlETO  NEPEMEHHBIC; pPELIaThb HECIOKHBIE  JIOTUYECKHE

YpaBHEHUSA

YMmenue peliaTth aJIrOpUTMHUYCCKHUC 3aJja4d, CBA3aHHBLIC C AHAJIN30M

rpadoB (3a7a9u MOCTPOSHUSI ONITUMAIBLHOTO MTYTH MEXKIY BEPIIMHAMHU




rpada, oOmpeneNeHHs KOIUYECTBA PA3IMYHBIX IyTeH  Mexay

BEPIIMHAMU OPUEHTUPOBAHHOTO ALUKINYECKOTO0 rpada)

2.8

YMeHue UCnoib30BaTh JEPEBbs NMPU aHATN3€ U IMOCTPOCHUH KOJOB U
IUIL TIPEJICTABJIICHUSI apU(PMETUYCCKUX BBIPAKCHUU, MPH PEHICHUU
3aJa4 IMOWCKA M COPTUPOBKH; YMEHHE CTPOHMTH JIEPEBO WTIPHI 10
3alaHHOMY  QJITOPUTMY;  paszpabarbiBaTh ¥ OOOCHOBBIBATH

BBIUTPBILIHYIO CTPATETUIO UI'PBI

2.9

YMmenue AHAJIIM3UPOBATL AJITOPUTMBI C HCIIOJB30BAHUCM Ta6HI/ILI
TPaCCUPOBKHU, OIpCacCIIATh oe3 HCIIOJIBb30BaHUA KOMIIBIOTEPA
PE3YIbTATEI BBIIOJHCHHA HCECIOXKHBIX IIpOrpamMM, BKIIIOYAIOMIUX
IUKJIbI, BCTBJICHUA W MOAIPOIpaMMbl, IPH 3aJaHHBIX HMCXOAHBIX

JaHHBIX

2.10

211

YMeHne OomnpenensaTh CIOXKHOCTh HM3Y4aeMBIX B Kypce 0a30BBIX
QITOPUTMOB  (CyMMHUpPOBaHUE JJIEMEHTOB MAacCHBa, COPTHPOBKa
MaccuBa, MepeOOpHbIE ANTOPUTMBI, JBOMYHBIA MOMCK) M IPUBOIUTH
IPUMEPHI HECKOJbKUX aJTOPUTMOB PA3HOM CIIOKHOCTH Ul pEIICHUs
OJIHOM 3a/1a4u

BHaILGHI/IC YHUBCPCAJIBHBIM A3BIKOM IIPOTrpaMMUPOBAHUA BBICOKOI'O
ypoBus (ITackans, Python, Java, C++, C#), npeacraBieHUSIMH O
0a30BbIX TUIAX JAHHBIX U CTPYKTYpPax JaHHBIX; YMEHHUE HCII0JIb30BaTh
OCHOBHBIE  YNPABISIOIIME KOHCTPYKLUH; YMEHHE OCYIIECTBIAThH
aHAJIU3 TPEUI0KEHHON MPOrpPaMMBbI: ONPEAEIATh Pe3yabTaThl paObOThI
mnmporpamMmsbl IIpU 3aJaHHBIX HWCXOAHBIX JaHHBIX; OINPEACIIATh, IMPU
KaKUX MCXOJHBIX JAaHHBIX BO3MOJKHO IIOJy4YEHHE  YKa3aHHBIX
pe3yIbTaTOB; BBIABIATH JaHHBIE, KOTOPhIE MOT'YT NPUBECTU K OLIMOKE
B paboTe mporpamMmbl; HOPMYIUPOBATH MPEITOKEHHS 110 YIYyUIIEHUIO

IIPOrpaMMHOT0 K0J1a

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPDAaHHOM [UISl HM3Y4YEHUS SA3BIKE
nporpamMmmupoBaHus Bbicokoro ypoHs (ITackans, Python, Java, C++,
C#) TumoBble  ANTOPUTMBI  OOpAaOOTKM  YHMCEN,  YHUCIOBBIX
IIOCJIEZI0BATEILHOCTE M MAacCHBOB: IIPEACTABIECHUE YHCIA B BUAC
Ha0opa TPOCTHIX COMHOXHUTEJEH; HAXO0XKIACHUE MaKCUMaIbHOMN
(MUHMMaNBHOM) U(PBI HATYPATIBLHOTO YKCIIA, 3aIUCAHHOTO B CHCTEME
CUMCIIEHMSI C OCHOBaHMEM, He npeBblmaroluM 10; BbUKCIEHHE
00OOIIEHHBIX XapaKTEPUCTUK HIIEMEHTOB MAacCMBa WM YHCIOBOM

IOCICaJ0BATCIBbHOCTHU (CYMMI)I, IMPOU3BCACHUSA Cp€aHETO




2.13

2.14

apu(pMETHYECKOT0, MUHUMAIBHOTO M MAaKCHMAaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YIOBJIECTBOPSIONINX 33JaHHOMY YCIIOBHIO);
COPTHUPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE HCIIOJIb30BaTh B
porpaMMax JaHHbIE Pa3IUYHBIX THUIOB C Y4ETOM OrpaHMYEHUH Ha
JIMana3oH MX BO3MOXKHBIX 3HAYCHUH, MPUMEHATh NPH PEIICHUH 3a]1a4
CTPYKTYPBI JaHHBIX (CIIUCKH, CJIOBapu, CTEKH, OUYEPEaH, ICPEBbHs);
NPUMEHATh CTaHJAPTHBIE M COOCTBEHHBIE IIOANIPOTPAMMBI  JUIS
00pabOTKM YHMCIOBBIX JTAaHHBIX U CHMBOJIBHBIX CTPOK; HCIIOJIb30BaTh
npu pa3zpaboTke mporpamMM OHOIMOTEKH MOANPOTPaMM; YMEHHUE
UCIIONIB30BAaTh  CPEACTBA  OMIAAKM  [POTpaMM B cpexe

MIPOrpPaMMHUPOBAHUS

YMeHHe HUCHOJb30BaTh 3JNEKTPOHHBIE TaOMUIBI JJI  aHAu3a,
IpeJCTaBICHUs U 00pabOTKH aHHBIX (BKJIIOYas BBIOOP ONTHUMAIbHOIO
pereHwst, To00p JIMHUK TPEHIA, PEHICHUE 3a/1a4 IPOTHO3UPOBAHNUSA);
YMEHHUE MCII0JIb30BaTh TaOJIMYHbIE (PESLHOHHbIE) 0a3bl JaHHBIX U

CIIpaBOYHBIC CUCTCMbI

YMeHue opraHu30BbIBaTh JINYHOE UHPOPMALMOHHOE MPOCTPAHCTBO C
UCIOJb30BAHUEM  PA3JIMYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUH;
MOHMMaHHE BO3MOXXHOCTEW HHM(POBBIX CEPBUCOB TOCYAApPCTBEHHBIX

ycIyT, TU(GPOBBIX 00pa30BATEIHHBIX CEPBUCOB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'S 1O UH®OPMATUKE

Kon
1

11

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Hudposast rpaMOTHOCTH
OcHOBHbIE TEHJICHIIUN PA3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHUH.

HapaJIJIeHBHBIG BBIYHCIICHHA. MHOFOHpOLIeCCOpHBIC CHUCTCMBEI.

PacnpenenéHHHe BBIYMCIINTCIBHBIC CUCTCEMBI U O6p3,60TKa OOJIBIINX JaHHBbIX

1.2

1.3

[TpyHIMITBI TOCTPOCHUS U alMapaTHbIC KOMIIOHEHTHl KOMITBIOTEPHBIX CETEH.
CereBbie mporokoisibl. Cerb WHTepHer. Anpecauuss B cetu HTepHer.
ITpotokonsl creka TCP/IP. Cucrema momennbix uMméH. Pasmenenue IP-cetn

Ha 11oACCTHU ¢ IOMOIIBIO MAaCOK HOHCGTeﬁ

QaiinoBas cucrema. [louck B ¢aitnoBoit cucteme. IlpuHIUIIBI pa3MelIeHUs U

nMeHOBaHUS (DaiiyoB B JoNroBpeMeHHOU mamsatu. [1labnoHbl misi onmcanus

rpymi ¢aiinos

14

CKOpOCTI) nepcaaun JaHHBIX. 3aBUCHMOCTb BpEMCHH 1ncpeaadyu OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

1.5

udppoBanne naHHbIX. CHMMETPUYHBIE M HECHMMETPUYHBIE IHQPHI.
[udper npocroit 3amensl. Ulugp Lleszaps. Ulupp Buxenepa. Anroputm
mmdposanus RSA

1.6

2.1

2.2

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>I(I/IBaTB N UCIIPABIIATH OIJ_II/I6KI/I, BO3HHKAKOIMEC
npu nepeaavdc  JaHHBIX. PaccTrosaue XsMMUHra. KO)II/IpOBaHI/Ie C

noBToperrem 6utos. Koasr Xommunara
Teopernueckne 0CHOBbI UH(POPMATUKHI

JlBonuHoe komupoBaHHWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILEHUH, 3aMUCaHHBIX C IOMOIIbI0 HEPABHOMEPHBIX
konoB. YcnoBue ®ano. IlocTpoeHne ONHO3HAYHO NEKOOUPYEMBIX KOJOB C

IOMOIIBIO ACPEBA

Teopernueckue MmoaxoJpl K OIEHKE KoyimuecTBa WH(popMmanuu. EaunHuis!
U3MEpeHusi KoiuyecTBa HHGpopManuu. AJ(QaBUTHBIA IOAXOJ K OICHKE
KoJudecTBa MHGOpMaluu. 3aKOH aAJAUTUBHOCTH HH(popmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cucremsl cuucnenusi. Pa3BépHyras 3amuch LEIBIX W JAPOOHBIX YHCENT B
MO3UIINOHHOM cucTeMe cumciieHns. CBONWCTBA ITO3HIIMOHHOM 3alMCH YHCla:

KOJINYCCTBO I_[I/I(bp B 3alliucCy, IMpU3HAK JOCIMMOCTU YHCJIa Ha OCHOBAHUC




2.4

2.5

CUCTEMBI CYHUCIICHUS. AJTOPUTM TIEpeBOJa IEIOro uuciaa u3 P-udHON
CUCTEMBI CUHMCIICHUS B JECATHUYHYIO. AJITOPUTM MEpeBOjia KOHEUHOM P-uuHoi
Ipobu B JECATHUHYIO. AJTOPUTM IEpeBojia LEJIOro 4Yucia U3 JeCATUYHON
cucTeMbl cuncieHus B P-uunyto. IlepeBo KOHEUHOH AeCATUYHOM 1podu B P-
nyHyro. JIBowdHas, BOChMEpUYHAs U MICCTHAAIATCPUYHAS CHCTEMBI
CUMCIICHHS, CBSI3b MEXIy HUMU. Apudmernyeckue omepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

TponuHas ypaBHOBeEIIEHHAass CHCTEMa CYHUCIEHUA. JBOMYHO-AecITUYHAS
CUCTEeMa CUHUCIICHUS

KomupoBanue tekctoB. KomupoBka ASCIl. OmgHobGaiiTHBIE KOAMPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenrne nHPOPMAITMOHHOTO

00bEMA TEKCTOBBIX COOOILIEHUN

2.6

2.7

KomupoBanue  m3o0paxkenuit. Ouenka  UHPOPMALMOHHOTO  00BEMA
rpadUUecKuX JaHHBIX NP 3aJaHHBIX Pa3pelICHUH M TITyOWHE KOAWPOBAHUS
nsera. [[BeToBeie Moxenu. KogupoBanue 3Byka. OueHka HH(POPMATMOHHOTO
00béMa 3BYKOBBIX [AaHHBIX IPU 33JIaHHBIX YACTOTE IUCKPETH3ALUH U

Pa3psAHOCTH KOJUPOBAHUS

Anrebpa noruku. IlonsTue BbickasbiBaHUs. BbickasbiBaTenabHble (HOPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornuyeckue omepanuu. TaOuuibl UCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlormueckue TOXkAecTBa. Jlornmueckue onepanMM M ONEpalMM  HaJ
MHO>KECTBaMHU.

3aKoHbl anreOpbl JOTMKU. OKBHUBAJIEHTHBIE MPEOOPAa30BaHMS JIOTMUECKHUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornyeckue ¢GyHKIHMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIUHI OT KOJIMYECTBA apIyMEHTOB.

Kanonunueckue Gpopmbl TOrHuecKUX BbIpAKEHUN

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIBHBIC (1)0pMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/III€ UCTUHHOCTHU

2.9

2.10

Jlornueckue »HIEMEHTHI B cocTaBe KomrmbioTepa. Tpurrep. Cymmarop.
Muoropa3psaanbiii cymmarop. IloctpoeHue cxeM Ha JIOTMUECKHX 3JIEMEHTaX
M0 33/IaHHOMY JIOTUYECKOMY BBIPAKEHMIO. 3alUCh JIOTUUECKOTO BBIPAKEHUS
10 JJOTHYECKOM cXeMe

Mopenu u monenupoBanue. Llenn monenupoBanusi. AJEKBAaTHOCTh MOJENH
MOJICIIUPYEMOMY OO0BEKTYy wWiH mporeccy. Dopmanmzanus MTPUKIaTHBIX

3aaad.




2.11

2.12

2.13

2.14

2.15

2.16

3.1

[IpencraBieHrne pe3ylnbTaTOB MOJACIUPOBAHUS B BUIE, YIOOHOM st
BOCHPUATHS 4YEJIOBEKOM. ['paduueckoe mpencTaBiICHHE TaHHBIX (CXEMBI,
TaOIUIBI, TPAPUKH).

[IpencraBinenue wenpIX 4YMcesl B MaMsATH KommbroTepa. OrpaHuYeHHOCTH
JMarna3oHa 4yucel NpH OrPaHUYEHHUM KOJIMYecTBa paspsanoB. Ilepenosinenue
pa3psaHOW ceTkW. be33HakoBbIe ¥ 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCETL.

[To6uToBbIe JOrMYeckue omnepanuu. Jlornueckuit, apuPMeTHYECKUN W
uukiaudyeckuii capuru. lludpoBanue ¢ momoipi0 MOOMTOBON Omepanuu

«uckirovaroee MJINy

HpeI[CTaBJIGHI/IC BCIICCTBCHHBIX YHUCCII B IaMsATH KOMIIBIOTCpPA. 3Haqa1uas[
4aCTb W MOPAHOK UYHCIA. I[I/Ial'[a?;OH 3HAYCHUU BCIICCTBCHHBIX YHCCII.
HpO6J’ICMLI XpaHCHHUA BCIICCTBCHHBLIX YHCCII, CBA3AHHBIC C OI'PAHHYCHUCM
KOJIMYCCTBA pa3psa10B. Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHN 4YHUCJIaMU,

HaKOILICHUE OIIMOOK IMPpU BBIYUCIICHUAX

I'padbr. OcHoBHbIe moHsATUA. Buasl rpados. Onucanue rpadoB ¢ IOMOIIbIO
Marpul CMCKHOCTHU, BCCOBBIX MATpHll, CIIMCKOB CMCKHOCTH. Pentenue
QITOPUTMUYECKUX 3aJlay, CBA3aHHBIX C aHaiuu3oM rpadoB (MOCTpOEHUE
ONTUMAIILHOTO IYTH MEXAY BepmiuHamu rpada, ompeaercHue KOJIHMYecTBa
Pa3IMYHBIX TYTeH MEXIy BEPIIMHAMH OPUEHTHPOBAHHOTO AIMKJINYECKOTO
rpada)

HepeBwsi. bunapuoe nepeBo. JlepeBbsi moucka. CrmocoObl 00xoma aepena.
[IpencraBinenre  apupMeTHUYECKMX  BbIpaXEHUM B  BHJAE  Jepesa.
Hcnons3oBanue rpadoB U IE€pPEeBhEB MPU OMUCAHUU OOBEKTOB M IMPOIIECCOB

OKpYyKaromero Mmupa

JIMCKpeTHbIE UIpbl JBYX WIPOKOB C MONHOM uHGpopmauueil. Iloctpoenue
JepeBa mnepebopa BapHAHTOB, OINHCAaHME CTPATETMM HUIPHl B TaOJIMYHOM

(dopMe. BeIMrpblIIHbIE ¥ MIPOUTPBILITHBIE TTO3UIMU. BBIMTPBILIHBIE CTPATErUH

CpencTtBa HMCKYCCTBEHHOTO  HMHTEIUIEKTa. MaeHTUdUKamuss ©W  TMOHUCK
M300pakKeHHH, pacro3HaBaHUe JIWLI. Hcnonb3oBanue METOJIOB
HCKYCCTBEHHOTO HHTEIUIEKTa B OOydaromux cucremax. lcmons3oBanue
METOJIOB MCKYCCTBEHHOTO HMHTEJIEKTa B poOOTOTeXHUKE. VIHTEpHET BEIIeH.

Heliponnsie cetn
ANropUTMBI ¥ IPOrPaMMHUPOBAHKE

cDOpMEL]'II/B anysa TIOHATHA aJiropurMma. Mamuna TLIOpI/IHFa Kak

YHHUBEpPCaJIbHasA MOJC/Ib BBIYHCIIEHUH




3.2

OrneHka CIOXXKHOCTH BBIMHCICHHNA. Bpemst paboThl 1 00BEM HCHONIb3yeMOH
aMATH, HX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
aCUMITOTUYECKON CJIOKHOCTH AJIFOPUTMOB. AJTOPUTMBI MOJIMHOMHUAIBHOU
cioxkHoctu. Ilepebopubie anroputmsbl. [IpuMepsl pa3nuYHBIX AITOPUTMOB

peuicHuAd O[[HOI>'I 3ala4yu, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTb

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3YJIbTAaTOB PabOThl MPOCTEHIINX AJITOPUTMOB
YIPABJIEHUS UCIIOJIHUTENSIMHU U BBIUUCIUTEIBHBIX aIropuTMoB. OnpeneneHue
UCXOJHBIX JaHHbBIX, INPU KOTOPHIX AaJITOPUTM MOXKET JAaTh TpeOyeMblit

pe3ynbTat

Anroput™bl 00pabOTKH HATYPadbHBIX YHCEN, 3allUCAHHBIX B IMO3UIIHOHHBIX
CUCTeMax CYHCICHUS: pa3OMeHue 3alrCH YUCiia Ha OTACIbHBIC ITUQPHI,
HaXOXJCHUE CyMMBbl W TPOU3BEACHUS HU(DP, HAXOXKICHUE MAKCUMAIbHON
(MUHUMAJIBLHOM ) IU(PHI.

[IpencraBnenue yucia B BHJE HAOOpa MPOCTBHIX COMHOXHTEJCH. AJTOPUTM
OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX YHCEN B 3aJaHHOM

JMAITa30He ¢ TIOMOIIBIO AITOPUTMA «PEIIeTo JpaTocheHar

3.5

MHoropa3psiIHbIe IeIble YUCiia, 3a1a4d JITUHHON apupMeTHKN

3.6

3.7

3.8

SI3bik porpammupoBanus (ITackans, Python, Java, C++, C#). Tumnbl 1aHHBIX:
LIEJIOUNCIIEHHbIE, BEIECTBEHHbIE, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBieHus.
Crnoxuble ycnoBus. Llukisl ¢ yciaoBueM. L{ukisl o nepeMeHHOI.

O0paboTka NaHHBIX, XpaHAMUXCS B (aiinax. TekcToBble U TBOMYHbIE (aIIbI.
daiinosslie nepeMeHHbIe ((haiinoBble ykazarenu). Urenue u3 (aiina. 3anuce B
dbaiin.

Paz6uenue 3agaun Ha noazanaqn. IlognporpaMmel (mpoueayps! U QyHKIHN).

Hcnonb3oBanne cTaHIapTHON OMOIMOTEKH S3bIKa IPOrPaMMHUPOBAHUS

Pexypcus. PexypcuBHble npoueaypsl 1 GyHKIMH. Vcnonb30BaHue cTeka A

oprann3an pCKypCHBHBIX BbI3OBOB

Yucnennsle MeTopl. TouHOE M pUOIMKEHHOE peleHus 3a1aun. YucneHHoe
pellleHre ypaBHEHUH € MOMOIIBI0 1oA0opa napamerpa. YucieHHble METObI
pelieHusl ypaBHEHUI: MeToj mepedopa, METOJ MOJOBUHHOTO JIEIEHUS.
[TpubnmxEHHOE BHIYMCIIEHUE JUTMH KPUBBIX. Bbuncnenue miomaneit puryp c
MOMOUIbI0  YHUCJIEHHBIX METOJ0B (METOJ MPSAMOYTOJIbHUKOB, METOJ
tpaneuuit). [louck makcumyma (MUHUMYMa) (PYHKIMHM OJHOW NepeMeHHON

METOJAO0M ITOJIOBHUHHOTI'O JCIICHUA

3.9

OOpaboTka CHMBOJBHBIX JaHHbIX. BcTpoeHHble  (QYHKIHMH  sI3bIKa

nporpaMMupOBaHud  JId O6pa6OTKI/I CUMBOJIBHBIX CTPOK. AJ'IFOpI/ITMLI




00pabOTKM CUMBOJIBHBIX CTPOK: MOACUYET KOJIMYECTBA MOSBICHUN CUMBOJIA B
CTpOKe, pa30MeHHe CTPOKM Ha CJoBa IO MNPOOETbHBIM CHMBOJAM, IOHUCK
MOACTPOKM BHYTPU JaHHOM CTPOKH, 3aMe€Ha HAWJACHHOW IOJICTPOKH Ha
Apyrylo cTpoky. ['eHepamus Bcex CIOB B HEKOTOPOM  andaBure,
YIOBIICTBOPSIIOIIMX 33JaHHBIM OrpaHudeHusM. IlpeoOpa3oBanue uucia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

3.11

MaccuBel ¥ TOCIEAOBATEIBLHOCTH 4YHCEN. Bbruucienne 0000MEHHBIX
XapaKTePUCTUK AJIEMEHTOB MacCHBa WJIM YHCIOBOW IMOCIIEIOBATEILHOCTU
(CyMMBI, MpOU3BEACHUS, CPEIHEro apu@MEeTHYEecKOro, MHUHHUMAIBLHOTO H
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIIOBIIECTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO). JIMHEWHBIN MOMCK 33JaHHOTO 3HAYEHUS B MAaCCHUBE.
AJTopUTMBI paboOTHI C 3JIEMEHTAMH MacCHUBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa OJTHOMEPHOT0 MaccuBa. [IpocTbie METOIBI COPTUPOBKU
(Meron my3blpbKa, METOJ BbIOOpa, COpTHpPOBKa BcTaBkamu). CopTupoBKa
cnusaueM. beicTpas coprupoBka maccuBa (amroputm QuickSort). JIBonuHsbrit

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIByMepHBIE MacCUBBI (MaTpuIlbl). AJTOpPUTMBI OOPaOOTKU ABYMEPHBIX
MacCCHBOB: 3allOJJHCHHE JBYMEPHOTO YHCIOBOTO MacCHMBa II0 3aJaHHBIM
MpaBUJIaM, MMOKMCK 3JIEMEHTA B IBYMEPHOM MacCHBE, BEIYUCIECHIE MAKCUMyMa
(MMHMMYMa) U CYMMBI JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK

n CTOJ'I6I_[OB ABYMCPHOT'O MaCCHUBa

3.12

CnoBapu  (accolMaTHBHBIE MAacCCUBBI, OTOOpakeHMs1). Xd3UI-TaOIHUIIBL.

HOCTpOCHI/Ie aﬂ(l)aBI/ITHO"{aCTOTHOFO CJIOBapd IJIA 3aIaHHOTO TCKCTA

3.13

3.14

Crexku. AHanuM3 NpPaBUIBHOCTH CKOOOYHOTO BBIpaXeHHs. Bwruncienue
apu(pMEeTHYECKOTO BBIpaXKEHUS, 3alMCAaHHOT 0 B MOCT(GUKCHOM (opme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOI'O XpaHEHUS! TaHHbIX

AnroputMmbl Ha rpadax. IlocTpoeHne MUHMMAaIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO  CBSI3HOTO  HEOpHEeHTHpoBaHHOro rpada. Kommuectso
pa3IMYHBIX IyT€W MEXKIy BEPIIMHAMH OPHUEHTHUPOBAHHOIO ALMKIMYECKOTO

rpada. Anroput™m JledKcTpbl

3.15

JepeBbs. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. [BonmuHbIE
(Ounapusie) nepeBbsi. [locTpoenue aepeBa /Ui 331aHHOTO apu(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIE anropuTMbel o0xona naepeBa. lcmonb3oBanue

cTeKa M o4epenu s 00Xo0/1a epeBa

3.16

JluHamMuueckoe MporpaMMHUpOBaHME KaK METOJl pelIeHHus 3agad  C

COXpPAaHEHHEM MPOMEXKYTOUYHBIX PE3yJbTaTOB. 3aJaud, pelaemMble C




IMOMOIIBKO JUHAMHUYCCKOI'0 IMPOrpaMMHUpPOBAHUsA: BBIYUCICHUC PCKYPCUBHBIX

(bYHKHHﬁ, MNOJCYET KOJIMUECTBA BapHaHTOB, 3a/1a4i OIITUMH3AIINN

3.17

[Tonarue 06 0OBEKTHO-OPUEHTHPOBAHHOM MPOTpaMMUpPOBaHUH. OOBEKTH U
kiaccel. CBoiicTBa W MeToAbl 00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIM
aHanu3. Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO

nojxoxaa. MHKancynsus, Hacieq0BaHue, MOTUMOPPHU3M

WNudopmanroHHbIe TEXHOIOTHH

4.1

Ananu3 naHHbiX. OCHOBHBIEC 33/laud aHAJIW3a JAHHBIX: MPOTrHO3WPOBAHUE,
KiaccuuKkanus, KiacTepu3als, aHaliu3 oTkiIoHeHui. [locnenoBareabHOCTD
pelleHrs 3a7ady aHaliu3a JaHHBIX: COOp MEPBUYHBIX [JaHHBIX, OYHCTKA U
OLICHKa KayecTBa JIAaHHBIX, BbIOOpD U (WJIKM) TOCTPOCHHE MOENH,
npeoOpa3oBaHWe  JAHHBIX, BHU3YyaIHM3allUs  JIAHHBIX, HHTEPIpPETAIUsI
pesynbTaToB. [Iporpammusbie cpeacTBa u MuTEepHET-CEpBUCHI 7151 00pabOTKH

U IIPCACTABJIICHUA OAHHBIX. bonpume nannpie. MammaHOE O6y‘IeHI/Ie

4.2

4.3

4.4

Ananns JAaHHBIX C MOMOMIBIO 3JICKTPOHHBIX Ta6JII/III. Breraucnenne CYMMBI,
cpeaHero apu(MeTuyeckoro, HamOONbLIEro (HAUMEHbBILIEro) 3HAYeHUS
nuarnazoHa. Beramcnenune xo3dduimenta xoppeisiuuy AByX pAIOB TaHHBIX.
ITocTtpoenue cTonOUaThIX, JUHEHYATBIX U KPYroBbiX Auarpamm. [loctpoenue
rpadpukoB  ¢yHkumid. [lombop  nuHUM  TpeHaa, pelmieHHe — 3a1ad
IIPOrHO3MpoBaHus. Pemenue 3a1a4 ONTUMHU3ALNN C TIOMOILBIO JIEKTPOHHBIX

Ta0IUIL

I[I/ICerTI/BaHI/IfI npu MareéMaTU4€CKOM MOJCIUPOBAHNHN HCHPCPBIBHBIX
IMpoNLEeCCoOB. MO)ICJ'II/IpOBaHI/Ie JABVIKCHUA. MOI[eJ'II/IpOBaHI/Ie OMOJIOTHYSCKUX
cucteM. MaremaTuueckue MOACIM B OKOHOMUKC. BrrancauTenbHEBIC
IKCIICPUMCHTBI C MOJACIISIMU. O6pa60TKa PE3YJIbTATOB SKCIICPUMCHTA. MGTOI[
HaMMCHBIINX KBaJApaTOB. OHGHKa YHUCIOBBIX MapaMETpPOB MOACIHUPYEMBIX
00OBEKTOB U IMponeccoB. BoccraHoBineHne 3aBUCHMOCTEH MO pe3yjibTaTaM

JKCIIEPUMEHTA

BepositHocTHbie  Momenu.  Metoasl MonTte-Kapno.  MmutanuoHHOE

MOZICIINPOBAHHUC. CucTeMBI MacCOBOT'O 06CJ'IY)KI/IB3.HI/I}I

4.5

Tabnuunbie (pensiuoHHbIE) 0a3bl JNaHHBIX. Tabnmuia — TpeJCcTaBlICHUE
cBefeHMi 00 oqHOTHIIHEIX 00bekTax. [lone, 3amuck. Kmrou tabmuiel. Pabora
C TOTOBO# 0a30i AaHHBIX. 3amonHeHue 0a3bl JaHHBIX. [IOWCK, COPTUPOBKA U

¢bunbTpanus JaHHBIX. 3amnpockl Ha BBIOOPKY J@HHBIX. 3ampochl C




4.6

napaMmeTpamu. Beraucisemsle moss B 3a1pocax.

MuoroTabauunbie 6a3bl JaHHBIX. THIBI CBSI3ei MexX 1y TabmuiamMu. BHemHumit
ko4, LlemocTHOCT 0a3pl MaHHBIX. 3ampochkl K MHOTOTaONIMYHBIM 0azam
TaHHBIX

TexcroBeii mpoueccop. CpeacrBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbIE TEKCTOBbIE JIOKyMEHTHl. CHOCKH,

ornaBienue. [lpaBuna 1IUTUPOBAaHMS  MCTOYHUKOB W OQOPMIICHHSA

OoubmorpaguIecKux CChIIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka (B 2 yactsax); 11 kimace. yriayoneHHoe oOyuenue [lonskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlaGopartopus 3HaHU»; AKIIMOHEpHOE 00111ecTBO «M31aTeancTBo
«IIpocBenieHue»

Nudopmatuka. 10 knacc. YueOnuk (bazoBblit u yrity0ia€HHbIN ypoBHH). B 2 4.
Yacts 1 / [onsikoB K.1O., Epemun E.A.

Nudopmatuka. 10 xnacc. YueOnuk (ba3oslif u yriny0a€HHbIN ypoBHH). B 2

4. Yacts 2 / [TonsikoB K.1O., Epemun E.A.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET
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