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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno wuHopmatuke (yriayOn€HHBIM YpPOBEHb) Ha YPOBHE
cpenHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUI K
pe3ysibTaTaM OCBOECHMsSI OCHOBHOH 00pa30BaTEIbHOM MPOTrpaMMbl CPEIHETO
oOmrero odpazoBanus, npeacraBieHHbx B PI'OC COO, a Takxke deaepanbHOR
paboueil mporpaMMbl BOCITUTAHHUS.

[Iporpamma mo wuHpOpMaTUke HAET MPEACTABICHHE O UEIsAX, OOuen
cTpaTernu OOy4YeHHs, BOCIHUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CpPEICTBAMU
yueOHoro npeameta «MHbopmarrkay Ha yrayOnéHHOM ypOBHE, yCTaHABIMBAET
o0s3aTeNIbHOE peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAaHME IO pasfeiaM U TeMaM Kypca, ONpeeNsieT pacipeeicHue
€ro no kjaccam (rogaMm H3y4deHHus ), Ja€T NPUMEPHOE PACIPEICICHHE YUEOHBIX
4acoB MO TEMAaTWYECKUM paszejaM Kypca M PEKOMEHIyeMYH (IPUMEPHYIO)
MOCIIEIOBATENIbHOCTh  UMX  M3YyYEHHUS C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4e€OHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEH 00yYaroOmuXCs.

[IporpaMmMa 10 uWHpOpPMATHKE OMpeAenseT KOJIHMYECTBEHHbIE U
KAueCTBCHHBIC XapPaKTEPUCTUKH YyYEOHOTO MaTepuana Ijsi Kaxaoro roja
U3y4YeHHUsS, B TOM 4YHUCJE IS COJAEPKATEIbHOIO HAIMOJHEHMSI Pa3HOTO BHUA
KOHTpOJIsA  (MPOMEXKYTOYHOW —aTTecTalli  00yYaroluuXxcsi, BCEPOCCHUICKUX
MPOBEPOUYHBIX PabOT, TOCYJAPCTBEHHOM UTOTOBOM aTTectanuu). [Iporpamma o
nH(DOpMATHKE SBISICTCSI OCHOBOW JJIS COCTABJICHUS aABTOPCKUX YUEOHBIX
porpamMm M y4eOHMKOB, TOYPOUYHOTO TUTAHUPOBAHUS Kypca yUUTEIIEM.

NudopmaTtuka B cpeaeM oO1ieM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh MH(GOPMATHKKA KAaK HAyYHOH JAMCLUMIUIMHBI, H3y4darolien
3aKOHOMEPHOCTH IPOTEKAHUS U BO3MOKHOCTH aBTOMaTHU3ALMH
UH()OPMAITMOHHBIX TIPOIIECCOB B PA3TUYHBIX CUCTEMAX;

OCHOBHbIE OO0JAaCTH TPUMEHEHUS HH(DOPMATUKH, TIPEXKIE BCEro
UH(OPMAIIMOHHbIE TEXHOJIOTUH, YIIPABJIEHNE U COLIMAIIbHYIO cepy;

MEXIUCIMIUVIMHAPHBIN  XapakTep HHPOPMATUKUM U HHGOPMAIMOHHON
NESTENbHOCTH.

Kypc undopmatuku 1151 ypoBHS CpeHETro 0011ero o0pa3oBaHus SBISIETCS
3aBEPIIAIOIIUM 3TAlOM HEMPEPHIBHON MOATOTOBKM OOYYaIOIIMXCS B 00JACTH
uHpopMatuku U HUHPOPMAIMOHHO-KOMMYHHMKAIIMOHHBIX  TEXHOJIOTHH,
ONMMpaeTcs Ha colepkKaHUEe Kypca MH(POPMATUKH YPOBHS OCHOBHOI'O OOIIEro
oOpa3oBaHMsI W OMNBIT TIOCTOSHHOTO TPHUMEHEHUs  MHGOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUW, MJa€T TEOPETUYECKOE  OCMBICICHHE,
MHTEPHPETALNIO U 0000IIEHNE ATOTO OIbITA.

Pe3ynbTaThl  yriiyOJaEHHOrO ypOBHSI HM3Y4Y€HHsS Y4yeOHOro ImpeaMera
«Madopmarukay OpPUEHTUPOBAHBI HA TMOJYyYEHHWE KOMIIETCHTHOCTEH IS
nocieayromneil nmpodeccuoHaNbHOW JESTEIbHOCTH KaK B paMKax JIaHHOMN
MpeMETHOM 00JIACTH, TaK U B CMEXHBIX C Hel o0macTsX. OHM BKITIOUAIOT B ceO0s:

OBJIQJICHUE KJIIOYEBBIMH TMOHSATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCS JAaHHas MpeaMeTHas 00J1acTh, pAClO3HABAHUE COOTBETCTBYIOIIMX UM
MPU3HAKOB W B3aUMOCBSI3€H, CIIOCOOHOCTH JIEMOHCTPUPOBATH PA3ITHYHBIE
NOJXO0Jbl K W3YUYCHUIO SBJIICHUM, XapakTEpHBIX I M3y4yaeMoOll NpeaIMeTHON
obnacTu;

YMEHHE pellaTh THUIIOBbIE MPAKTUYECKUE U TEOpPETUYECKUEe 3ajadd,
XapakTepHbIE IS WCIOJIb30BaHUS METOJ0OB U HMHCTPYMEHTapUsi JaHHOMN
IpeaMETHON 00J1acTH;

HaJU4ue MPEeACTaBICHUM O JAaHHOW MPEIMETHOM 00JacTH Kak IeJIOCTHOM
TeOpuHU (COBOKYIMHOCTH TE€OPHUI), OCHOBHBIX CBS3SIX CO CMEXKHBIMH 00JIACTSIMU
3HAHUU.

B pamkax yriryOn€HHOTO ypOBHS N3Y4eHHUSI HHPOPMATHUKHN 00eCTICUnBACTCS
IeJICHaNpaBlIeHHAs MOJAT0TOBKA 00YYaIOIIUXCs K MPOIOKEHUIO 00pa30BaHusl B
opraHu3ainusx MnpodhecCUOHAIPHOTO 00pa30BaHUsl TIO0  CHEIUAIBHOCTSM,
HEMOCPEJCTBEHHO CBS3aHHBIM C LU(PPOBBIMU TEXHOJIOTHUAMH, TaKUM Kak
porpamMMHasi HXeHepusi, nHopmaImoHHas 6€30MacHOCTh, THGOPMAIIMOHHbBIE
CUCTEMBI U TEXHOJOTHUU, MOOUIIbHBIE CHCTEMBI U CETH, OOJIbIIME JaHHBIC U
MalIMHHOE OO0y4YeHHe, MPOMBIIUICHHBIA WHTEPHET BelIeH, HCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJIOTMU OeClpOBOJHON CBSI3M, POOOTOTEXHUKA, KBAHTOBBIE
TEXHOJIOTHUU, CUCTEMBI PACIPEAeIEHHOTO PEECTpa, TEXHOJIOTUN BUPTYAJIbHOU U
JOTIOJTHEHHOU peaibHOCTEM.

OcHoBHasi 1enb u3ydeHus ydeOHoro mnpenmera «WHpopmaruka» Ha
yrIyOJIEHHOM YpOBHE cpelHero oOmiero oOpa3oBaHusi — oOOecleuYeHue
JajabHEUIero pa3BuTuss HHGOPMAIMOHHBIX KOMIETEHIIUNU 00yYaromerocs, ero
TOTOBHOCTH K JKM3HM B YCIOBUSX Pa3BUBAIOMIETOCS HWHPOPMAIIMOHHOTO
oOIecTBa W BO3pacTarolleil KOHKYPEHIIMKM Ha PBIHKE Tpynaa. B cBs3u ¢ aTUM
nzydenue napopmatuku B 10—11 kmaccax J0MKHO 00ECIICUNUTD:

c(hOpMHUPOBAHHOCTh MHUPOBO33PECHUSI, OCHOBAHHOTO HA MOHUMAHHUHU POJIU
nHpopMaTuKku, WHOOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBITIICHHUS;



c(OpMHUPOBAHHOCTh YMEHUW pa3nuyaTh (aKkThl U OLIEHKH, CPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTCPUSIMHU OLICHUBAHUA U CBS3b
KPUTEPHUEB C ONIPEIEIEHHON CUCTEMOM LICHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH
1 000011aTh HHPOPMAITHIO;

c(OpMHUPOBAHHOCTh TPEACTAaBICHUN O BIUSHUM HWHGOPMAIIMOHHBIX
TEXHOJIOTUM Ha >KW3Hb YeJioBeKa B OOIIECTBE, MOHUMAHUE COIMAIBHOIO,
DKOHOMMYECKOTO, TOJIMTUYECKOT0, KYJbTYPHOTO, IOPUANYECKOTO, IIPUPOIHOTO,
HPrOHOMHUYECKOT0,  MEIUIMHCKOTO U  (DU3HOJOTHYECKOTO0  KOHTEKCTOB
UH()OPMAIMOHHBIX TEXHOJIOTUH;

OPUHATUE TIPABOBBIX W OTUYECKUX  ACMEKTOB  HMHGOPMAIIMOHHBIX
TEXHOJIOTU, OCO3HAHUE OTBETCTBEHHOCTH JIFOAECH, BOBJICYEHHBIX B CO3JAaHUE U
UCII0JIb30BaHUE UH(OPMAIIMOHHBIX CUCTEM, pACIIpOCTpaHEHUE UH(OpMALUY;

CO37aHME YCIOBHM JJISI Pa3BUTHSI HABBIKOB yUe€OHOM, TPOCKTHOM, HAYYHO-
MCCJIeI0BATEILCKON M TBOPUECKOM ACSATEIBHOCTH, MOTUBAIIMKM 00YYaIOUXCs K
CaMOpPa3BUTHIO.

B conepxxannu yuebHoro npeamera «MHpopMaTikay BBIIEISIIOTCA YETHIPE
TEMAaTUYECKHUX pa3iena.

Paznen «lludpoBasi rpaMOTHOCTB» TOCBSALIEH BOIpPOCaM YCTPOMCTBA
KOMITBIOTEPOB M JPYTUX DJIEMEHTOB IM(POBOTO OKPYKEHHS, BKIHOYas
KOMIIBIOTEPHBIE CETH, MCIOJIB30BAHUIO CPEJCTB OINEPALMOHHON CHUCTEMBI,
pabore B ceru VHTEpHET MW  HUCHONB30BAHUIO HHTEPHET-CEPBHUCOB,
nH()OPMAITMOHHOM 0€30TTaCHOCTH.

Paznen «Teopernueckue ocHOBbI MH(GOPMATHKH» BKIIOYAET B CeOs
NOHATUIHBIA anmnapar WHGOPMATHKH, BOMPOCH KOAUPOBAHUS HHGMOpMAIINH,
U3MepeHus UH(POPMAIMOHHOTO 00BhEMaA JaHHBIX, OCHOBBI alIreOpbl JIOTHMKUA U
KOMIIBFOTEPHOT'O MOJIEJINPOBAHMS.

Paznen «AJIropuT™Mbl U MPOrpaMMHUPOBAHUE) HAIPABICH HA Pa3BUTHUE
QITOPUTMHYECKOTO MBIIIIEHUS, pa3pabOTKy aJiropuTMOB M OIIEHKY HX
CJIOHOCTH, (OPMUPOBAHHE HABBIKOB peaju3allud MporpaMM Ha s3bIKax
MPOrpPaMMUPOBAHHUS BBICOKOTO YPOBHSI.

Paznen «HWHdopManMOHHbIE TEXHOJOIHM» TOCBALIEH BOMpOCaM
MpUMEHEHUsT WH()OPMAITMOHHBIX TEXHOJOTUH, PEATTM30BAHHBIX B MPHUKIATHBIX
IPOrpaMMHBIX MMPOAYKTaX U HHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJ]a4axX aHaJIu3a
JAHHBIX, WCIOJIb30BaHHUIO 0a3 JaHHBIX U DJEKTPOHHBIX TAOJMI] JJISI PEIICHUS
MPUKJIATHBIX 33/1a4.

B npuBenénnom nanee comepskannu yueoHoro npeamera «Muadopmarika
KYpPCUBOM  BBIJCJIIEHBl JONOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOIAT B



00s3aTeNbHYI0 MporpamMmy OOY4YEeHMs, HO MOTYT OBITb MpPEAJIOKEHbI s
W3YYEeHUS OTAEIHHBIM MOTHBHPOBAHHBIM U CTIOCOOHBIM 00YyYaIOITIMCS.

YrnyOnéHHbI ypOBEeHb H3yueHUS HMH()OPMATHKH PEKOMEHIyeTCsS s
TEXHOJIOTMYECKOro mpoduis, OPUEHTUPOBAHHOIO HA HMHXKEHEPHYIO U
MH(POPMAIMOHHYIO c(hepbl NeATENbHOCTH. YTIyOJIEHHBIM YpPOBEHb HM3y4YEHUS
nH(pOpMaTUKU OO0ECIEYMBAET: MOATOTOBKY OOYyYaroUIuXcsi, OPUEHTUPOBAHHBIX
Ha CIEIUAIBHOCTH B 00JIaCTH MH()OPMAIMOHHBIX TEXHOJOTHA M WH)XCHEPHBIC
CHELMATBbHOCTH, Y4acTUE B MPOEKTHOW M HMCCIEAOBATEIbCKON AESITETbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAINpaBICHUSIMH OTpaciu HH(YOPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K y4acTHUIO B OJMMIIMAIAX U
caade EquHoro rocy1apcTBEHHOT0 SK3aMeHa 0 MH(POpPMAaTHUKE.

[locnenoBaTenbHOCTh U3YUYEHHUS TEM B MPEAENIaX OJHOrO rojaa oOy4deHHs
MOKET OBbITh M3MEHEHa MO YCMOTPEHUIO YUWUTENsl MpH IMOATOTOBKE paboueit
IpOrpaMMBbl U IOYPOYHOIO IIAHUPOBAHMUSL.

OO1iee yuciio 4acoB, pEeKOMEHAOBAHHBIX NI W3Y4YeHHs] MH(POPMATUKU —
272 yaca: B 10 knacce — 136 yacoB (4 yaca B Hefiento), B 11 kimacce — 136 vacos
(4 yaca B HeZIEIIO).



COIEPKXAHUE OBYYEHUA
10 KUIACC

IHu¢ppoBass rpaMOTHOCTH

TpeboBanuss TEXHUKM OC30MACHOCTH W THUTHCHBI TIpH padoTre ¢
KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMU ITU(POBOTO OKPYKEHUSI.

[IpuHumnel  pa®OThl  KOMIBIOTEPOB UM KOMITBIOTEPHBIX  CHCTEM.
Apxutektypa ¢on Heiimana. ABTOMAaTW4YeCKOE BBIIIOJIHEHHE MPOrPAMMBbI
nporieccopoM. OnepaTruBHas, MOCTOSIHHASI U JOJTOBpEeMeHHas mamsaTb. OOMeH
JAHHBIMM C nOMOUIp0 WHWH. KOHTponepsl BHEMHUX YyCTpoMCTB. [Ipsimon
JNOCTYM K MaMSITH.

OcCHOBHBIE  TEHJACHIIMM  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHeie BBIYUCIICHUS. MHoronpoueccopHbie CUCTEMBL.
Cynepkomnbrotepsl. PacnipenenéHubie BEIYUCIUTENBHBIC CUCTEMBI U 00paboTKa
O0onpImIMX JaHHBIX. MoOunbHble 1UGPOBBIE YCTPOHCTBA W UX pOJib B
KOMMYHHKAIIHUIX. BcTpoennbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
Po6oTu3upoBaHHbIe TPOU3BOACTBA.

[IporpammHOe oOecredyeHue KOMITBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM.
Buner nporpammuoro obecrneuenus W uX HasHadeHue. (OcoOeHHOCTH
nporpaMMHoOro  obecrnedueHuss MOOWIbHBIX  ycTpoiicTB.  [lapamienbHoe
nporpammupoBanue. CucteMHoe mporpamMmHoe obecrneuenue. OnepanroHHbIe
cucTeMbl. YTHUIUTHL. JlpaiBepsl ycTpoucTB. MHCTAIUIALMA M AEUHCTAIUISALAS
IIPOrPaMMHOT0 00ECIIEYEHUS.

daitnoBbie cucTembl. [IpuHIUMTIBI pa3MeleHuss 1 UMEHOBaHUs (ailioB B
nonroBpeMeHHoOU namatu. [I1abnonsl A1 onucanus rpyi (haiaos.

[Iporpammuoe obecrnieyeHue. JlnnensupoBanue IIPOrPaMMHOTO
obOecrieueHuss u 1HQPPOBBIX pecypcoB. [IpompuerapHoe W  CcBOOOIHOE
nporpaMMHoe o0ecnieueHre. Kommepueckoe 1 HEKOMMEpPUECKOe UCIIOJIb30BAHNE
nporpaMMHoOro obecnedeHuss U I1UGPOBBIX pecypcoB. OTBETCTBEHHOCTD,
yCTaHaBJIMBacMast 3aKOHOJ1aTE€JIHLCTBOM Poccuiickoi denepannun 3a
HEIPaBOMEPHOE HCIOIb30BAHUE IMPOTPAMMHOIO oObOecrnedeHuss U IUPPOBBIX
pecypcos.

[IpyHIMOBI TOCTPOEHUS W AalapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX
cereii. CereBble npoTokoiibl. Cetp MHTEpHET. Anpecauuss B cetu MHTEpHET.
[TpoTtokonsl creka TCP/IP. CucteMa 1OMEHHBIX UMEH.

Paznenenue IP-cetm Ha moxaceTn ¢ IMOMONIBIO MAacok mojcereit. CereBoe
aagMuHucTpupoBanue. [loydeHue JaHHBIX O CETEBBIX HACTPOUKAX KOMITbIOTEPA.



[IpoBepka HanMuus CBSI3U € y3JI0M ceTu. OmnpeneneHue MapuipyTa ABUKECHHS
MAKETOB.

Buaet npestensHoctu B cetu  HMutepHer. CepBuckl HHTepHera.
['eonnpopMaliuOHHbIE CHCTEMBI. | €OJIOKAIMOHHBIE CEPBUCHI  PEATBHOIO
BpeMEeHU (HampuMmep, JOKalus MOOWIbHBIX TelaedOHOB, OMpe/eIcHUue
3arpy>KeHHOCTH  aBTOMArucTpaieil), HHTEPHET-TOProBisl, OpPOHUPOBAHUE
OMJIETOB U T'OCTHUHUIL.

['ocynapcTBeHHBIE AJIEKTPOHHBIE CEPBUCHI U yciyrd. ColnaabHble CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJICHCTBUS U oOMeHa naHHbIMH. CeTeBoi
ATUKET: MpaBuUiia MOBEACHUS B kubOeprpoctpancTse. [IpobieMa moaiMHHOCTH
nostydyeHHoi uHopmanuu. OTKpbITbIE 00pa30BaTEbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHYECKHE YIPO3bl, CBSI3AHHBIE C HCIIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosoruid.  OOmme  mpoOiaembl
3amuThl UHPOpMau U UHPOPMAIMOHHON Oe3omacHocTu. CpencTBa 3aliuThl
uH(pOpMaIIMU B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX
uHpopManmoHHbIX cucteMax. IIpaBoBoe obOecrneueHre HHPOPMALMOHHON
0€30IMacHOCTH.

IIpenoTBpanieHne  HECAaHKUMOHMPOBAHHOTO  JOCTyNla K  JIMYHOM
KOH(MUIEHIIMATBbHON ~ MHpOpMalMM,  XpaHAIIeWcs Ha  NEPCOHAIBLHOM
KOMITbIOTEPE, MOOWIBHBIX  YyCTpoOiicTBaXx. BpemoHocHoe mnporpamMmmHoe
o0OecrieyeHue H CHocoObl OOpbObI C HUM. AHTUBUPYCHBIE MPOTPAMMBI.
Opranuzanusi JTUYHOrO apxuBa uHpopManuu. Pe3epBHOE KomupoBaHUE.
[TaponbHas 3amuTa apxusa.

[udpoBanue nanHblx. CHUMMETPUYHBIE U HECUMMETPHUYHBIE IIUDPHI.
Mudper npoctoit 3amensl. ludp Llezaps. ludp Buxenepa. Anaroputm
mmgpoBanus RSA.

Teopernyeckne 0CHOBbI HHGPOPMATHKH

Nudopmarnus, nanueie u 3Hanus. MIHGopMalMoHHbIE MTPOIIECCH B TPUPOJIE,
TEXHUKE U 0OIIECTBE.

HenpepbiBHbBIE M AUCKpPETHBIE BEIWYMHBI M cuUrHaibl. HeoOxoaumMocTh
IUCKpeTU3aluu UH(pOpMAaIMK, MpEeAHa3HAUCHHOW NIJIs XpaHEHUs, Mepefadyd U
00paboTKH B ITU(POBBIX CUCTEMAX.

JIBonyHOE KOIMpOBaHHE. PaBHOMEpPHbIE U HEPABHOMEPHBIE KOIBI.
JlekoiupoBaHue COOOIIEHUM, 3aTTMCAHHBIX C IOMOIIBI0 HEPABHOMEPHBIX KOIOB.
Ycenosue @ano. [locTtpoeHne 0AHO3HAYHO NEKOAUPYEMBIX KOJOB C ITOMOLIBIO
nepeBa. EquHUIBI n13MepeHus KonmdecTBa nHGopMarmi. AnhaBUTHBIN MTOIX0]]
K OIICHKE KOJInYecTBa UH(OpMALIHH.



Cucrembl cuucienusi. PazBépHyTas 3amuch LENbIX U APOOHBIX YUCET B
MMO3UIIMOHHON cHucTemMe cunciieHus. CBOMCTBA IMO3UMUMOHHOM 3aIlUCH YHUCA:
KOJIMYECTBO LU B 3aMKCH, IPU3HAK JACITUMOCTH YHCIIAa HA OCHOBAHUE CUCTEMBI
CUMCJIEHHS. AJITOPUTM IIEPEBOAA LIEJOT0 YUCHIA U3 P-WYHOM CUCTEMBI CUMCIIEHUS
B JIECATUYHYIO. AJITOPUTM TEPeBOJIa KOHEUHON P-nuHOM poOu B NECATUYHYIO.
AJITOPUTM MEpeBOAA LETOT0 YKCIA U3 JACCATUYHOM CUCTEMBbI CUMCIIEHUS B P-
nyHyto. IlepeBoxg KoHeuHOH JnecaTHUyHOM Jpobdu B P-nunyto. JIBonuHas,
BOCBMEPHUYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUMCIIEHUS, CBA3b MEXYy HUMHU.
Apudmerrueckue ornepanu B MO3UIUOHHBIX CUCTEMax CUUCieHus. TponuHas
YPABHOBEILICHHAs! CHCTEMa CYHUCIEHUs. J[BOMYHO-IECATHUYHAsT CHCTEMA
CUUCIICHUSL.

Konuposanne texcroB. KomupoBka ASCII. OnHoOGalTHBIE KOIUPOBKH.
Cranmaptr UNICODE. KommpoBka UTF-8. Omnpeneneane mHOOPMAIIMOHHOTO
00BEMa TEKCTOBBIX COOOIIECHUIA.

KomupoBanne wuzoOpaxenuii. OrieHka uHOOpPMAIMOHHOTO 00bEMa
rpauuecKkux JaHHBIX MPHU 3aJaHHBIX Pa3pelieHUH U TIyOMHE KOJUPOBAHUS
nBera. L{BetoBbie Mozmenu. BekTopHoe koaupoBanue. @opmarsl rpapuuecKux
¢aiinos. Tpéxmepnas rpaduka. OpakranpHas rpaduka.

KomupoBanue 3Byka. OrneHka HMHPOPMALMOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX MPH 3aJaHHBIX YaCTOTE TUCKPETU3ALMHU U PA3PATHOCTU KOJUPOBAHHS.

Anreopa noruku. IloHsTue BbICKa3bpiBaHUS. BbIcKa3bIBaTENbHBIE (POPMBI
(mpenukatel). KBaHTOpHI CylIECTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omneparuu. Tabnuibl UICTUHHOCTHU. JIOTHYEeCKHEe BBIpaKEHUSI.
Jlornueckue ToxnecTra. JlokazaTenbCTBO JIOTUYECKUX TOMXKIECTB C MOMOILBIO
TabNuI UICTUHHOCTHU. JIornueckue onepauuy U onepaluy HaJl MHOKECTBaMHU.

3aKoHBI anreOpsl JIOTMKUA. DKBUBAJIEHTHBIE NMPEOOpa30BaHUs JOTHYECKUX
BBIp@KECHUU. JIornueckue ypaBHEHHUsI U CUCTEMbI YPABHEHU .

Jlornueckue GyHKIUHU. 3aBUCUMOCTb KOJIMYECTBA BOZMOMKHBIX JIOTHYECKUX
(GyHKLIMIA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTUYECKUX (DYHKIIUM.

Kanonnueckne ¢opmbel  jormyeckux  BblpaxkeHud. CoBEpILIECHHbIE
IU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE HOpPMalbHbIE (DOPMBI, AITOPUTMBI HX
MOCTPOEHUS MO TabJINIIE UCTUHHOCTH.

Jlornueckue smeMEHTBI B COCTaBe Komibiorepa. Tpurrep. Cymmarop.
MHoropa3psaabsiii cymmarop. [loctpoeHue cxeM Ha JOrMYECKUX DJIEMEHTAX 110
3aJaHHOMY JIOTMYECKOMY BBIPQXKEHUIO. 3aIHUCh JIOTUYECKOTO BBIPAKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBienye LENbIX YHCENT B MaMATH KoMmIbroTepa. OrpaHMYEHHOCTh
Ivaria3oHa 4Hcell MpU OrpaHWYEHHUHM KoJinuecTBa paspsaoB. llepenosnHenue



pa3psiIHOM ceTkU. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBIN OUT. J|BOMUHBIN
JOTIOJTHUTEIIBHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[ToOuToBbie normyeckue omepanuu. Jlornueckuit, apugmeTuyecKui u
nuknnyeckuit capurd. llludpoBanre ¢ MNOMOIIBI0 MOOUTOBOW OIEpaIuu
«uckimoygaroniee NJIN.

IIpencraBienne BEMIECTBEHHBIX YUCEN B MaMSITH KOMIIbIOTEpA. 3HAYaIas
4acTh U NOPSAOK uKcia. /[namna3zoH 3HaueHui BenecTBeHHBIX yucen. [IpolaemMbr
XPaHECHUSI BEIIECTBCHHBIX YHUCEI, CBA3aHHBIE C OTPAHMYEHHUEM KOJIMYECTBA
pa3psaoB. BeIOIHEHUE onepanuid ¢ BEUIECTBEHHBIMU YHCIIAMU, HAKOILUICHUE
OLIMOOK MIPU BBIYUCICHUSX.

AJITOPUTMBI M IPOrPaMMHPOBaAHHE

Ornpenenenue BO3MOKHBIX Pe3yJIbTaTOB pabOThI MPOCTEHIIINX AITOPUTMOB
YIPaBICHUSI UCIIOJTHUTEISIMA M BBIYUCIHUTENBHBIX alropuTMoB. OnpeneneHue
MCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AITOPUTM MOKET JIaTh TPEOYEeMBbIH pe3ybTar.

Otanbl pelieHus 3aJad Ha KoMmnbroTepe. MIHCTpyMEHTalbHbIE CPENICTBA!
TPAHCIATOP, OTJIAMUUK, TPOPUIUPOBIIMK. KoMmMmumauus u HHTEpHpeTarus
nporpamMMm. BupryanbHble MalllUHbI.

WNurerpupoBanHas cpena pa3paboTku. MeETOoAsl OTJIaJAKH MPOrpamM.
Hcnonb3zoBanue TpaccupoBOYHBIX Tabmui. OTmamounsiii BeiBoA. [lomaroBoe
BBINOJIHEHUE ITporpaMmMel. Touku octa”oBa. [IpocMOTp 3HaUYEHUH ITEPEMEHHBIX.

Azpik mporpammupoBanus (Python, Java, C++, C#). Tunsl aaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTHYECKHE. BeTBieHusl.
Cnoxnpsle ycnoBusi. I{ukiael ¢ ycrmoBueM. [lMKIBI 1O  MEpEeMEHHOI.
B3anmo3aMeHsEMOCTh  Pa3NWYHBIX BHAOB LHKJIOB. [HBapuaHnT wnHKIA.
CocraBiieHME LKA C MCMHOJIb30BAaHWEM 3apaHEEe ONMPEACIEHHOTO WHBApPHUAHTA
[HKJIA.

JlokymeHTHpoBaHue  mporpamM.  Mcrnonb3oBaHME ~— KOMMEHTAPHUEB.
[ToaroroBka onucanusi IpOrpaMMbl U MHCTPYKIIMH JJIs IOJIb30BATEIS.

AnroputmMbl 00pabOTKHM HaTypaJIbHBIX YUCEI, 3AMTMCAHHBIX B TO3UIIMOHHBIX
CHUCTEMaX CUMCIEHHUs: pa30MeHHUE 3allkiCH 4Yuclia Ha OTAC/bHBIE IUQPHI,
HaxOXXJICHUE CYMMbI W MOpou3BeleHHUs HUPp, HAXOXKJICHHE MaKCHUMalbHOMN
(MUHUMATBHOW) TTUDPHI.

HaxoxaeHue Bcex MpoCThIX YHUCEIT B 3aJaHHOM nauana3oHne. [Ipencrasienue
yycia B BUAE HaOOpa TMPOCTBIX COMHOXHUTENEH. AJITOpPUTM OBICTPOTO
BO3BEJICHUA B CTEIICHb.

O6paboTka maHHBIX, XpaHAmmuxcsd B (aimax. TexcToBble M JIBOMYHBIC
¢aiinel. PaitoBele iepeMeHHbIe ((almoBeie ykazaTtenu). Utenue u3 aiina.
3anuck B ¢aii.



Pa3buenune 3amaun Ha mnonzagaud. llommporpammsel (mpouenypsl U
¢ynkuun). Pekypcusi. PekypcuBHble 00BeKTbl ((pakrtansl). PekypcuBHbIe
npoueaypsl U GyHKIuH. Mcrnonb3oBaHue cTeka st OpraHu3alui PeKypCUBHBIX
BBI30BOB.

Hcnonb3oBanne cTaHIapTHOW OMOIMOTEKH SI3bIKAa MPOTrpaMMHUPOBAHUS.
[loaxntoueHue OUOMUMOTEK MOANPOTPAMM  CTOPOHHUX  IPOU3BOJUTENEH.
MonyJIbHBIM IPUHIMI TOCTPOEHUS IPOTPAMM.

Uucnennple wmetonbl. TodHOoe W TPUOMMKEHHOE pEIICHUS 3a/aqu.
UYucrieHHbIE METOJbI PEIICHHUs] ypaBHEHUMH: MeTol mepedopa, METol
NOJIOBUHHOTO  jenieHud. [IpubnuxEHHoe  BBIYUCICHHE JUIMH  KPUBBIX.
Boluucnenne miomaneil Guryp ¢ NOMOIIBIO YHCIEHHBIX METOAOB (METOJ
NpSMOYTOJIBHUKOB, MeTonx Tpanenui). Ilonck wmakcumyma (MUHHMYyMa)
GyHKIIMM OHON EPEMEHHOM METOI0M TOJIOBUHHOTO JACJICHUSI.

OOpaboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (QyHKIMHM — s3bIKa
OpOrpaMMHUpPOBAaHUS Uil  OOpaOOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBICHUN CHMBOJIA B
CTpPOKE, pa30MEHue CTPOKM Ha CJI0OBA MO NPOOEIbHBIM CHMBOJAM, IOUCK
MOJCTPOKU BHYTPU JAHHOMW CTPOKH, 3aMEHA HAWJCHHOU MOJCTPOKU HA JIPYTYIO
cTpoky. ['eHepanusi Bcex CIOB B HEKOTOPOM aidaBUTE, YIAOBIECTBOPSIOIIUX
3a/laHHbIM orpanuyeHusiM. [IpeoOpa3oBaHue 4uclia B CUMBOJBHYIO CTPOKY U
oOpaTHo.

MaccuBpl U TOCIIEIOBATENbHOCTH 4YHCeNl. Bpruncnenne 000OIMIEHHBIX
XapaKTEPUCTUK JJIEMEHTOB MAacCUMBa WM YHUCJIOBOW IOCIEA0BATEIBHOCTH
(CyMMBbl, TpPOU3BEICHUS, CPEIHEr0 apuPMETHYECKOr0, MHUHUMAJIBHOTO U
MaKCUMAaJIbHOTO 3JEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOIIUX
3aJlaHHOMY YCJIOBUIO). JINHEHHBIN MOUCK 3a/IaHHOT0 3HAYE€HHS B MACCHUBE.

CoptupoBKa olHOMEpHOro Maccusa. [IpocTeie METOIBI COPTUPOBKHU (METOA
my3bIpbKa, METOJ| BBIOOpA, COPTUpOBKAa BcTaBKamu). COPTHUPOBKA CIHSHUEM.
brictpas coptupoBka MaccuBa (anroput™ QuickSort). JIBoMYHBI TIOMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHBIE MacCHUBBI (MaTpHULbl). ANTOPUTMBI 0OpabOTKU JIBYMEPHBIX
MacCHBOB: 3alOJIHEHHE JBYMEPHOIO YHUCJIOBOIO MacCHBa M0 3aJaHHBIM
npaBUjiaM, MOUCK 3JIEMEHTAa B JIBYMEPHOM MAacCHBE, BBIUYMCIECHHE MAKCUMyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOI'O MacCHBa.

NudopmanuoHHbIe TEXHOJIOTHH

TexcroBerii nporeccop. PemaktupoBanue u dopmarupoBanue. [IpoBepka
opdorpaduu u rpammaruku. CpeacTBa MOMCKa U aBTO3aMEHBI B TEKCTOBOM



npoueccope. Hcnonb3zoBanue crwiieil. CTpyKTypUPOBAHHBIE TEKCTOBBIE
nokyMeHTbl. CHocku, oryasineHue. KomnekTtuBHas paboTa ¢ JOKYMEHTaMH.
WNHCTpyMEHTBI peLEeH3UpOBaHUsI B TEKCTOBBIX mpoueccopax. O6maunbie
cepBucsl. JlemoBas nepenucka. Pedepar. [IpaBuna nutupoBanus UICTOYHUKOB U
oopmienust obubauorpaduyeckux cchiiok. OpopmMiieHne CIUCKa JIUTEPATyPHI.
3HAKOMCTBO C KOMITBIOTEPHOUN BEPCTKOM TEKCTa. TexXHUUECKHUE CpeICcCTBAa BBOJA
TekcTa. Crenuanu3upoBaHHBIE CPEACTBA PEAAKTHUPOBAHUS MATEMATHYECKUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 33/]a4M aHaJW3a JIAHHBIX: IPOTHO3UPOBAHUE,
Kjaccudukanus, Kiactepusaius, aHaiu3 oTkIoHeHuM. [lociemoBarenbHOCTh
pELIeHMs 3a/1ay aHaJu3a JaHHbIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA U OLICHKA
KaueCcTBA JAHHBIX, BEIOOP W/MIIM IOCTPOEHUE MOJENH, TPe0oOpa30BaHNE JaHHBIX,
BHU3yalIM3allis JaHHBIX, UHTEPIpETaus pe3yiabTaToB. [IporpaMmubie cpencTBa
U HMHTEPHET-CEPBUCHI JUIsi 00paOOTKM W TPEJCTaBICHUS JaHHBIX. bombiiue
naHHbie. MammHHoe o0yueHnue. HTeIeKTyanbHbIi aHaIu3 TaHHbIX.

AHau3 TaHHBIX C TTIOMOIIBIO JIEKTPOHHBIX TabJUIl. BeluucieHue cymmel,
cpeaHero  apudmeTuyeckoro, HauOOJbIIEr0 (HAaUMEHBIIEr0) 3HAYEHUS
nuana3zoHa. Beruucnenwe koddduimieHTa KOppensiuyd JBYX pPSJOB JTaHHBIX.
[TocTpoenue ctonduaThiX, JIUHEWUYATHIX M KPYroBbIX auarpamm. lloctpoenue
rpadukoB pyukiuii. [lonbop nuHuu TpeHaa, peleHue 3a1a4 NPOrHO3UPOBAHUSL.

YuclieHHOE pelleHue YpPaBHEHHM € NOMOIIBIO MOA00pa mapaMerpa.
OntuMu3anys Kak TOMCK HaWTy4Illero pelieHus B 3a1aHHbIX ycloBusX. [leneBas
bynkuus, orpanuueHus. JlokanpHble U TJIOO0ANBHBIA MHHUMYMBI 1EJIEBOM
¢bynkuuu. Pemenune 3a1a4 oNTUMHU3AIMU C TTOMOIIBIO AJIEKTPOHHBIX TaOIUII.

11 KUIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernueckne mMOAXOAbl K OLIEHKE KOJMYECTBa WH(GOpMalud. 3aKOH
agnutuBHocTU MH(popmaruu. Gopmyna Xaptiu. Mudopmalus u BEpOSTHOCTb.
®opmyna llleHHoOHA.

Anroputmbl cxatus AaHHbiX. Anaroput™m RLE. Anroputv Xaddmana.
AnroputM LZW. AJropuTmbl cKaTus JaHHBIX C HOTEPSMH. YMEHBIIECHUE
rIyOMHBl KonupoBaHusi 1BeTa. OcHOBHbIE uaen anroputmoB cxkatus JPEG,
MP3.

CkopocTh Tmepefayu  JaHHBIX. 3aBUCUMOCTh BPEMEHHM IIepefadd  OT
MH(}OpMaMOHHOTO0 00BEMA JTaHHBIX U XapaKTEPUCTHK KaHaya CBs3H. [IpruunHbI
BO3HMKHOBEHHUSI OIIMOOK TMpH Tmepeaaye nAaHHbIX. Konpl, Mo3BoJsIOMINE



oOHapyKMBaTh W HUCIPABISATH OUIMOKM, BOZHUKAIOIINE MPHU Mepenade JaHHBIX.
Paccrostnue Xammunra. Konuposanue ¢ mosropenuem 6utoB. Konbl XaMmmuHra.

Cuctembl. KoMIoHEHTHI cHCTEMBI M WX B3aumojeiicTBue. CUCTEMHbIN
s dexT. Ynpapnenue kak nHOOpMaAIMOHHBIN TTporiecc. OOpaTHas CBA3b.

Mogenu u moaenupoBanue. Lleap MogenupoBanus. COOTBETCTBUE MOJIENU
MOJICIIUPYEMOMY OOBEKTY WIIH IIPOLIECCY, LEIN MoAeupoBanus. @opmanu3aius
MPUKJIAJHBIX 33/1a4.

[IpencraBnenne pe3yabTaTOB MOJACITUPOBAHUS B BHIE, YIOOHOM ISt
BOCIIPUATHUSL 4YelloBeKoM. ['paduueckoe mpenacTaBieHrue JaHHBIX (CXEMBI,
TaOuUIIbI, TpaduKn).

I'padsl. OcHoBHBIE OHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MATPUIL] CMEXHOCTH, BECOBBIX MAaTpHI, CIIMCKOB CMEXHOCTU. Pemienue
AMTOPUTMHUYECKUX 3a/ad, CBA3AaHHBIX C aHanmu3oM TpadoB (TOCTpoeHUE
ONTUMAJIBHOTO IyTH MEXIYy BepliMHaMu rpada, OmpeleseHUEe KOIMYecTBa
pPa3IMYHBIX MYTEW MEXAY BEpPLIMHAMH OPUEHTHUPOBAHHOIO AIMKIAYECKOTO
rpada).

Hepeswsi. bunapraoe nepeso. JlepeBnst moncka. CrocoObl 00Xoaa aepena.
[IpencraBnenne apudmeTHUYECKUX BBIpAKEHUUW B BUAE AepeBa. JMckpeTHbie
UTPHI JIBYX UTPOKOB C moiHoi mHpopmanuei. [loctpoenue nepesa mepedopa
BApUAHTOB, OMMCAHUE CTPATErMu UTPhl B TaOJIUUHOU (opme. BrIUrphiiiHbie U
MPOUTPBIIIHBIE TO3UIMU. BBIMTPBIIIHBIE CTPATETHH.

CpenctBa UCKYCCTBEHHOIO UHTEIUTIEKTa. CepBUCHI MAIIMHHOTO MEPEBOJIA U
pacno3HaBanusl ycTHOU peun. KoruutuBHbie cepBuchl. UnenTudukaius u mouck
n300pakeHud,  pacno3HaBanue  Jull.  CamooOywarolmuecs  CHUCTEMBI.
HckycCTBEHHBIN HHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcrons3oBaHue METON0B
MCKYCCTBEHHOT'0 MHTEJIJIEKTA B 00y4Jaromux cuctemMax. Mcrnonb3oBaHrue METOI0B
HUCKYCCTBEHHOTO  HMHTEIUIEKTa B  pobOoToTexHuke. MHTepHET  Bemiek.
IlepcnekTuBBl  pa3BUTHSL  KOMIBIOTEPHBIX  HMHTEJUIEKTYQJIBHBIX  CHUCTEM.
Heviponnsie cetn.

AJTOpUTMBI M IPOrPaMMHPOBaHHE

Qopmaim3anuss  NOHATUA — anroputMma. Mammuaa TeropuHra kax
YHHUBEpCaJIbHasA MOJIeIb BbruucieHuil. Tesuc Y€pua—Trropunra.

OrneHka CI0XXHOCTH BbIYMCIICHUN. Bpemsi paboThl 1 00BbEM HCTIONB3yEeMOM
MaMsiTH, WX 3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OIleHKa
ACUMIITOTUYECKON CJIO0XXHOCTH aJITOPUTMOB. AJTOPUTMBI MOJHMHOMHUAIBHOMN
cinoxxkHoctu. IlepebGopubie anroput™mbl. I[lpumepsl pa3mWyHBIX aNTOPUTMOB
pELIeHUsI OJHOM 3aa4, KOTOPbIE UMEIOT PA3JIMUYHYIO CJIO0XKHOCTb.



[Torck TPOCTBIX YMCEN B 3aJaHHOM [UAaNa3oOHE C MOMOILIBIO AITOPUTMA
«peteto DparocheHay.

MHoropa3psaHbie Leble Yucia, 3a1a4u JUIMHHOW apu(pMETUKH.

CrnoBapu (accollMaTUBHBIE MACCHUBBI, OTOOpaKEHMsI). XOUI-TaOIHUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOIO CJIOBApS 7S 3aJaHHOTO TEKCTA.

Crexku. AHanu3 mnpaBUIBHOCTH CKOOOYHOrO BhIpa)keHUs. Bblumcienue
apu(PMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOM (hopMme.

Ouepenu. Mcnonp3oBanue ouepean sl BpEMEHHOTO XPaHEHUs JaHHBIX.

AnroputMmbl Ha rpadax. IlocTpoeHne MHUHMMAaIBbHOTO OCTOBHOIO J€pEBa
B3BEILIEHHOI'O CBSI3HOI'O HEOPHUEHTUPOBAHHOTO rpada. KoanmuecTBo pasnuyHbIX
nyTel MeXJy BEepIIMHAMH OPUEHTUPOBAHHOIO alMKIMYECKOro rpada.
Anroputm JleMKCTpEI.

HepeBbs. Peanuzanmst nepeBa € IMOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JBonunbie (OmHapHbie) gepeBbsi. [locTpoenue nepeBa uisi  3aJaHHOTO
apu(MeTnyecKkoro BbIpakeHUs. PekypcuBHbIE alropuTMbl 00X0Ja JAepeBa.
Hcnonb3oBaHue cTEKa U o4epeu A1 00X0/aa 1epeBa.

JluHamMu4eckoe MporpaMMUPOBaHME KaK METOJA pEIIEHHs 3a1ad C
COXpPaHEHUEM IPOMEXKYTOUYHBIX PE3YJIbTATOB. 3a/1auy, PEIIAEMbIE C MTOMOILBIO
JUHAMHMYECKOTO IMPOTrpaMMMPOBAHUS: BBIYMCIECHUE PEKYPCUBHBIX (YHKIIMM,
MO/ACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMU3ALIUU.

[TonsiTne 00 0OBEKTHO-OPUEHTUPOBAHHOM IPOrpaMMHUPOBAHUH. OOBEKTHI
1 k1accel. CBoMCTBA M MeTOIbI 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHAIIH3.
Pa3paboTka mnporpaMMm Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO IOAXO/A.
Wukarncynauus, HacjieJoBaHue, TOJIUMOphU3M.

Cpensl ObicTpoil pa3zpabotku mporpamm. [IpoextupoBanue uHTEpdeiica
noJyib3oBaTensl. VIcnonap30BaHWE TOTOBBIX YHOPABIAEMBIX JJIEMEHTOB  JUIS
IMOCTpOeHUS HHTEepdeiica.

O630p  s3pikOB  mporpammupoBaHus. [lonstTe o  mapaaurmax
IPOrpaMMHUPOBAHUS.

NudopmanuoHHbIe TEXHOJI0THH

Oranbl KOMIBIOTEPHO-MATEMAaTHYECKOTO MOJIEIUPOBAHMS: TMOCTaHOBKA
3aJauM, pa3pabOTKa MOJENH, TECTUPOBAHHWE MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOJEINPOBAHNUS.

JluckpeTuzanusi Mpu MaTeMAaTHYECKOM MOJEIMPOBAHUU HETPEPBHIBHBIX
npoieccoB. MopenupoBanue ABWXKEHUs. MojaenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuyeckue MOJEIM B  JIKOHOMHKE. BbpluucnurenbHble
DKCIIEPUMEHTHI C MOJEISIMHU.



OO06paboTKa pe3ysIbTaTOB IKCIIEpUMEHTa. MeTo/l HAMMEHBIIIUX KBaJIpaToB.
OuneHka 4YHUCIOBBIX MapaMeTPOB MOJEITUPYEMbIX OOBEKTOB U MPOLECCOB.
BoccranoBienue 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctapie moaenu. Meroaet  Monte-Kapno. Wmuranmonnoe
moaenupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHMUS.

Tabnuunble (pensiuMoOHHBIC) O0a3bl JaHHBIX. Tabiuiia — mpeacTaBiIcHUE
CBeJIeHnH 00 oJHOTUIHBIX 00BbekTax. [lome, 3anucek. Kiorou Tabmuiel. Pabora ¢
roToBOM 0a30il JaHHBIX. 3amojHeHWe 0a3bl JaHHBIX. [loucCk, cOpTHpOBKa U
¢bunbTpanus JaHHBIX. 3aIPOCHl Ha BHIOOPKY JAHHBIX. 3alpOCHI C MapaMeTpaMu.
Brruncnsiemble noss B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUIBI CBS3EH MEXAy TaOJIUIlaMH.
Buemnuii kmrou. LlenocTHOCTh 0a3bl aHHBIX. 3ampochl K MHOTOTaOJIMYHBIM
0azaM JaHHBIX.

Nurepuer-npuiioxkenus. [IoHsaTHE O CEepBEPHOM M KIMEHTCKOM YacTAX
caiita. TeXHOJIOTUS «KIIMEHT — CEPBEP», €€ JOCTOMHCTBA U HEAOCTATKH. OCHOBBI
s3pika HTML wu kackanueix Tabnun ctwier (CSS). Cuenapuu Ha s3bIKe
JavaScript. ®opMbl Ha BeO-CTpaHUIIE.

Pasmemnienne BeO-caiiToB. Ycimyra XxocTuHra. 3arpy3ka ¢aiioB Ha CailT.

BBox n300paxeHuit ¢ HCHOIB30BAHUEM PA3IUYHBIX TU(DPOBBIX YCTPOUCTB
(g poBbIX QoToanmnapaToB U MUKPOCKOIIOB, BUAEOKaAMEP, CKAHEPOB U IPYTUX
yctpoiictB).  I'padpuueckuit  penakrop.  Paspemenue.  KagpupoBanue.
Ucnpasnenne nepcrektuBsl. [ ucrorpamma. Koppekuus ypoBHEH, KOPpEKLIUS
neera. OOeciBeunBaHue 1IBETHHIX U300pakeHuil. Petyms. Pabora ¢ o6nactsamu.
OUIbTPHI.

MHmuorocnoiinbie n3oopaxenus. TexcroBeie ciou. Macka cios. Kananbl.
Coxpanenue BbieseHHON o0nacTy. [loaroToBka nirocTpanuii 11t BeO-CalTOB.
AHUMUPOBaHHbIE H300PAKEHUSI.

Bekropnas rpaduka. IlpumutuBbl. M3MeHeHue mopsKa 3SJIEMEHTOB.
BripaBHuBanue, pacupenenenue. I'pynnupoBka. Kpusble. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcrionb3oBaHue KOHTYpOB. BekTopu3zaiiys pacTpoBbIX H300paKeHUIA.

[IpyHUMIIBI TIOCTPOECHHUST W PEAAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounsle Mozaenu. Marepuanel. MopenupoBaHHE HMCTOYHUKOB OCBELICHUS.
Kamepsl. AgautuBabie TexHonoruu (3D-npuntepst). [loHsiTue 0 BUpTyanbHON
peaNbHOCTU U JOTOJIHEHHON peagbHOCTH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHS IIPOTPAMMBI 110
NHO®OPMATHUKE (YIJIYBJIEHHBIM YPOBEHb) HA  YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJdbTAaThl OTPAXKAIOT TOTOBHOCTh U  CIOCOOHOCTH
oOy4Jaronmxcsi pyKoBOACTBOBAThCS C(HOPMUPOBAHHONW BHYTPEHHEH MO3UIMEN
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpPUEHTALWW, IMO3UTHUBHBIX BHYTPEHHHX
yOeXKIeHHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0111ecTBa, pacIIMPEHNUE KUZHEHHOTO OMBITA U OIBITA JESITEILHOCTH B IIPOLIECCE
pealM3allud  CpeACTBAMM Y4EOHOTO IIpeIMeTa OCHOBHBIX HallpaBICHUN
BOCITUTATEIbHOU J€ATEIbHOCTH.

B pesynbrare m3ydenus WHGOpPMATUKH HA YpPOBHE CPEIHETO OOIIETro
obOpaszoBaHus y o0y4Jaromerocs 0yayT copMHUPOBaHbI CISAYIOMINE THIHOCTHBIC
pe3yJIbTaTh:

1) rpasKaaHCKOr0 BOCIIMTAHMSA:

OCO3HAHME CBOMX KOHCTUTYILMOHHBIX MpPaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHa W  TPaBONOPSAKA, COONIIOJIEHHE  OCHOBOIOJATalolMX  HOPM
UH(OPMAIMOHHOTO MpaBa U MHYOPMAITMOHHOM 0€30MIaCHOCTH;

TOTOBHOCTh HPOTHUBOCTOSITh HJEOJIOTMH SKCTPEMH3Ma, HAlMOHAIN3MA,
KCeHO(pOoOuM, IUCKPUMHUHALIMK TIO COLMAIbHBIM, PEITUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM [IPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) IaTPHMOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOE OTHOLIEHHWE K HCTOPUYECKOMY HACJIEINI0, TOCTHXKCHHIM
Poccuu B Hayke, HCKYCCTBE, TEXHOJIOTUAX, [IOHUMaHUE 3Ha4€HUs1 UHPOPMATUKU
KaK HAyKW B )KU3HHU COBPEMEHHOTO OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu UHTEpHET;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAsl ACTETHUKY HAy4HOrOo U
TEXHUYECKOTO TBOPUECTBA;

CIOCOOHOCTh BOCHPHUHHMMATh PA3JHYHbIE BUJIbI UCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BaHNN MH()POPMALIMOHHBIX TEXHOJIOTUH;

5) pusnveckoro BOCIUTAHMSA:



c(OpMHPOBAHHOCTh  30pOBOr0 M  Oe3omacHoro oOpa3za  >KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 3a CUET
coOmoieHns TpeOOBAHMIA 0e3omacHo JKCILTyaTalu CpEIICTB
MH()OPMAITMOHHBIX M1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUA;

6) Tpy10BOI0 BOCTIMTAHMSI:

FOTOBHOCTh K AKTUBHOM JEITEIIBHOCTH TEXHOJOTMYECKOM M COLIMAIIbHOM
HaIpPaBJICHHOCTH, CIOCOOHOCTH WHUIIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOIHATH TaKyIO JEATEIbHOCTD;

uHTEepec K cdepaM MNpodhecCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIM C
MH(GOPMATHKON, TPOrpaMMHUPOBAHHEM U HH(POPMALMOHHBIMU TEXHOJOTHUSIMHU,
OCHOBAaHHBIMU Ha JOCTHKEHUSX HAYKU MHGOPMATUKU M HAYUYHO-TEXHUYECKOTO
Iporpecca, yMEHUE COBEpILATh OCO3HAHHBIM BBIOOp Oynymiel npodeccuun u
peann30BhIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3oBaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU,

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

OCO3HAHHE TI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MpoOJIeM U MyTel Ux
pemieHusi, B TOM 4YHCle ¢ Y4€TOM BO3MOXKHOCTEH WH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAyKH, JOCTHKEHUSM HAYYHO-TEXHUYECKOrO Iporpecca u
OOIIIECTBEHHON TMPaKTUKH, 3a CUET TOHUMAHUS POJIU WHOOPMAIMOHHBIX
pecypcoB, MH(MDOPMAIMOHHBIX MPOLIECCOB U MH(POPMAIMOHHBIX TEXHOJIOTHH B
yCloBUSAX LU(PPOBOM TpaHchopMmaluu MHOTUX cdep >KU3HU COBPEMEHHOTO
00I11ecTBa;

OCO3HAHHE IIEHHOCTU HAay4YHOU AESTEIbHOCTH, TOTOBHOCTh OCYILIECTBISAThH
IMPOEKTHYIO U HCCIIENOBATENBCKYIO NESITEIbHOCTh MHINBUAYAJIBHO U B TPYMIIE.

B npouecce 10CTHKEHUS TMYHOCTHBIX PE3YIBTATOB OCBOCHUS ITPOTrPaMMBbI
nmo wuHPOpPMATUKE Yy OOYYAIONIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, PEoJiaralonui chOpMHUPOBAHHOCTS:

CaMOPETyJMPOBAHHUS, BKIIOUYAIOIIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEIN
U yCIEXY, ONTUMU3M, THUIIUATUBHOCTh, YMEHHUE JIEUCTBOBATH, HCXO/IS1 U3 CBOUX
BO3MOKHOCTEH;



SMIATHM, BKJIIOYAIOIMIEH CIHOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYTHX, YYHUTBIBATH €r0 MNpPU OCYIIECTBIECHUH KOMMYHUKAIIUH,
CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPauMBATh
OTHOILIEHUS C APYTUMHU JIOJbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3pellaTh
KOH(IJIUKTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynpraTte um3ydeHuss mH)OpPMATUKH HA YPOBHE CPEIHEr0 OOIIETO
oOpa3zoBanust y oOydaromerocss OyayT cGhOpPMHPOBAaHBI METANpPEeIMETHbBIE
pe3yNbTaThl, OTPAKEHHBIC B YHUBEPCATbHBIX YUCOHBIX NEHCTBUAX, & HMCHHO —
MMO3HABATENIbHBIE YHUBEpCAIbHbIC YYCOHBIE NEUCTBHUS, KOMMYHHKATHBHBIC
YHUBEPCAIbHBIC yUYeOHBIC NEUCTBHS, PETYISTUBHBIC YHUBEPCAIBHBIEC YUCOHBIC
JICHCTBUSA, COBMECTHAS JEATEIHHOCTD.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIEe 1elCTBUS

1) 6a30Bble JIOrHYeCKHE TeHCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATH U aKTyaJIM3UpPOBaTh  MPOOJieMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS ISl CPAaBHEHUS,
KJ1accupuKauyu 1 0000IICHHUS;

ONpPEAEATh LENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTYDKCHMS,

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B paccMaTpHUBaeMbIX
SIBJICHUSIX

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBbI B JICSTEIIBHOCTh, OIICHUBATh COOTBETCTBUE
pe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKH TMOCIEICTBUN 1€ TEIbHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH PpabOTy B  YCIOBUAX PeajbHOTIO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOT'O B3aMMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€E HCCJIEA0BATEIbCKHE AeliCTBUSA:

BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOMN u MIPOCKTHOMN
JESATEeIbHOCTH, HAaBBIKAMH pa3pelieHus pooiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHUS NPAKTUYECKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB NO3HAHUS,



OCYIIECTBIISITh Pa3IUYHbIE BUABI JEATEIHHOCTH IO TIOJYYEHUIO HOBOTO
3HAHMS, €r0 MHTEPIIPETAIlNH, MPEeoOpa30BaHUI0 U NMPHUMEHEHHUIO B Pa3IUIHBIX
y4eOHBIX CHUTYyaIlMsX, B TOM YHWCJE TPHU CO3MaHUU YYEOHBIX M COIUATBHBIX
MIPOEKTOB;

dbopMUpOBaTh  HAyYHBI  THII ~ MBINUICHUS,  BJIAAETh  HAYYHOU
TEPMUHOJIOTHECH, KITFOUCBBIMH MIOHATHSIMH ¥ METOJIaMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JESTENHHOCTH U KU3HCHHBIX CUTYAIUAX;

BBISIBIISAITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ peIlIeHUs], HAXOIUTh apryMEHTHI JJIs J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHANMM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJadd pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHECHHE B
HOBBIX yCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIIECHUBATh MPHUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH IEJICHANPABICHHBIN MMOUCK MEPEHOCa CPEJICTB U CIIOCOO0B
JEHCTBUS B MPOPECCHOHATBHYIO CPEy;

YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTH
KHU3HEACSITEITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS M3 PA3HBIX MPEJAMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOABI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmaunmeii:

BJIaJIETh HABBIKAMHU TONy4YeHHUs WH(GOPMAlMd W3 HMCTOYHHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEJILHO OCYIIECTBIIATH IMOWCK, aHAIHW3, CHCTEMATH3allui0 WU
WHTEPIpETANNIO NHGOPMAINH PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

co3JaBaTh TEKCThl B pa3IMYHBIX (QopMarax C y4€TOM Ha3HAYCHHUS
uHbOpMAIlM W 1EJEBOM ayJAUTOpPHH, BbIOMpas ONTUMAIbHYIO (Qopmy
NPECTABICHUS U BU3YAITH3AIlHH;

OIICHWBATh JOCTOBEPHOCTh, JISTUTUMHOCTH HH(OPMAITHH, €€ COOTBETCTBHE
MPABOBBIM M MOPAIHHO-ITHIECKUM HOPMaM;

UCIIOJIB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OpTraHU3aI[MOHHBIX
3aJ1a4 ¢ COOJIIJCHUEM TPeOOBAaHUM SPrOHOMMKHU, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeKeHMsS, TPABOBBIX M OJTHUYECKHUX HOPM, HOPM
HH(POPMAITMOHHOM 0€30IaCHOCTH;

BIIAJICTh ~ HABBIKAMU  pACIIO3HABAaHUS W 3alIUTHl  WHGOpMAIINH,
MHPOPMAITMOHHOHN 0€30MaCHOCTH JTMYHOCTH.



KoMMyHuKaTHBHBIC YHHBeEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS

1) oO1enme:

OCYIIECTBIISATh KOMMYHUKAIINH BO BCeX c(hepax KU3HU;

pacmo3HaBaTh HeBepOalbHBIC CPEICTBa OOIIECHUS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PaclO3HABATh MPEANOCHIIKM KOH(DIMKTHBIX CUTyallUd U
CMAT4YaTh KOH(QIUKTHI;

BJIQJICTh PA3IMYHBIMM  CIOCOOaMU  OOIIEHWST W B3aUMOJICUCTBUS,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMST4YaTh KOH(MIUKTHBIEC CUTYAIIHH;

Pa3BEPHYTO U JIOTUYHO M3JIAaraTh CBOKO TOUKY 3PEHHUS C UCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

MMOHUMATh U UCIIOJIL30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBHUIYaTIbHON
paboTHI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JNEHCTBUN C Yy4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEN KaXJ0T0O YJI€HA KOJUIEKTUBA;

MPUHUMATh 1€TM COBMECTHOM JEATENbHOCTHU, OPraHU30BBIBaThH U
KOOPJWHUPOBATH JECHUCTBUS MO MX JOCTHKEHUIO: COCTABIATH IUIAH JIEUCTBUM,
pacupenemnsaTh pPojau ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yiabTaThl
COBMECTHOM padoThI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXXJOr0 y4acTHUKA KOMaH/bI B
o0l pe3yJbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaratb HOBBIE MPOEKTHI, OLICHUBATH HJIEHM C MO3HUIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBJISITh IO3UTHUBHOE CTPATErMUYECKOE ITOBEICHHE B PA3TUYHBIX
CUTYyaIUsX, MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PerJIﬂTI/IBHLIe YHuBEpCaJdbHbIC y‘leﬁHLle HeﬁCTBMH

1) camoopranuszanus:

CaMOCTOSITENILHO OCYIIECTBIISATh TO3HABATEIBHYIO €SI TEIbHOCTD, BHISBIIATh
po0JIeMbl, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a1a4K B 00pa30BaTEIbHOMN
NESATeNIbHOCTU U )KU3HECHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJISITh IUIAH pEIICHUST MPOOJeMBbI C  Y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN 1 MPEOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MTPEATIOUTCHUH;



JenaTh ~ OCO3HAaHHBIM  BBIOOp,  apryMeHTHpOBaTb  €ro,  Opathb
OTBETCTBEHHOCTb 3a PELIECHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW SPYIUIMH B
pa3HbBIX O00JACTAX 3HAHUI, MMOCTOSHHO IOBBIIATH CBOW 00pa3oBaTENIbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTHUBHI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJAJ€Th HAaBBIKAMM IIO3HABATEIBHOM pediiekcuM Kak OCO3HaHUs
COBEpUIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pe(dIEKCHH I OLIEHKU CUTYalluH, BbIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATh PELIECHHUS 110 UX CHUYKEHHUIO;

IPUHUMaTh MOTHBBI M apryMEHTBhl JPYTMX IPU AHAIU3€ DPE3YJIbTATOB
NEATEIBHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA;

OPUHUMaTh MOTHBBI M apryMEHTBhl JPYTMX I[pPU AHAJIU3€ PE3YJIbTATOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYrHMX Ha OIIHOKY;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP € TO3UIMH IPYTOro YeJIOBEKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

B mpouecce nzyuenusi kypca UHQOpMATUKHU yIiyOJIEHHOTO YpoBHsS 6 10
Knacce oOyvaromuMucs OyAyT JOCTUTHYTBHI —CIEAYIONIME IPEIMETHbIE
PE3yJIbTATHI:

BIIQJICHUE TPEJCTABICHUSMUA O POJIU MHPOPMAIIUA U CBSI3AHHBIX C HEH
IPOLIECCOB B TMPHUPOJE, TEXHUKE M OOIIECTBE, MOHATUAMH «UHMOpMAIUs»,
«MH(POPMALIMOHHBIN  TMpOIECC», «CHCTEMa», «KOMIIOHEHTBI  CHCTEMBbI»,
«cuCcTeMHbIN 3P PeKrT», «MH(DOPMAILMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS»;

BJIQJICHHE METOJaMM Toucka uHpopmanuu B cetu HHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOITYUEHHYIO U3 ceTu MHTepHerT;

YMEHUE XapaKTepu30BaTh OOJbIINE JaHHBIE, NPHUBOJIUTH IPUMEPHI
MCTOYHUKOB HMX TIOJyYEHHS] W HANpaBJICHUS HCIOJIb30BAHUS, YMEHUE
KJIACCU(PUIIMPOBATh OCHOBHBIE 3a/layd aHalIM3a JAHHBIX (IIPOTHO3MPOBAHUE,
Knaccuukanysa, — KjacTepus3aius, — aHalu3  OTKIOHEHWH),  MOHUMAaTh



MOCJIEIOBATENbHOCTh PELICHUsI 3a/ad aHajiu3a JIaHHbIX: COOp MEPBUYHBIX
JAaHHBIX, OYMCTKA M OIICHKAa KadecTBa JaHHBIX, BBIOOP W/WIU TIOCTPOCHUE
Mojeny, TpeoOpa30BaHWE MAaHHBIX, BU3yalH3allvds JaHHBIX, WHTEPIPETAITUSI
pPE3ybTATOB;

NOHMMaHUE OCHOBHBIX TMPUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX M MOOWIBHBIX KOMITBIOTEPOB, TEHACHITUI
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA,

BIIaJICHUE HABBIKAMU PAOOTHI C OTMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJIaMU TIPOTPAMMHOTO OO€CTeUeHUus Il pEIIeHUs YYeOHBIX 3a7ad 10
BBIOpAaHHOM CHEIMaIN3alUu;

HaJIMYHME TPEACTABICHUH O KOMITBIOTEPHBIX CETIX W HUX pOIH B
COBPEMEHHOM MUPE, 0 0a30BBIX MPUHIIUIIAX OPTAHU3AIUN U QYHKIIMOHUPOBAHUS
KOMITBIOTEPHBIX ~ CeTe, 00  o0mmX  MpUHIMIAX  pa3pabOTKu U
(GYHKIIMOHUPOBAHUSI UHTEPHET-TNPUIIOKEHU;

NOHMMaHUEe yrpo3 HWHGOPMAIIMOHHONW O€30MacCHOCTH, HCIOJIb30BAHKE
METOJIOB W CPEJCTB TPOTUBOACHCTBUS OJTHM yTpo3aM, COONIOJCHUE Mep
0e30macHOCTH, MPEIOTBPAIIAIOIITIX HE3aKOHHOE pactpocTpaHeHUE
MEPCOHANIBHBIX JaHHBIX, COONIIOJICHHE TPEOOBAHMI TEXHUKU OE30MacHOCTH U
TUTUEHBbI TpU paboTe ¢ KOMIBIOTEPAMH U APYTUMH KOMIIOHEHTaMH LU(PPOBOTO
OKPY)KEHHs, TIOHMMAaHHE IPABOBBIX OCHOB HCIIOJIb30BAaHUS KOMITBIOTEPHBIX
nporpamm, 0a3 TaHHbIX U paboThI B ceTu HTEpHET;

MOHUMAHUE OCHOBHBIX MPHUHITUIIOB JTUCKPETU3AINHM PA3JTHYHBIX BHUIOB
uHopMaIuu, YMEHHUE ONpeeisaTh HHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpaduuecKkux M 3BYKOBBIX JJAHHBIX MPHU 33JaHHBIX MMapaMeTpax AUCKPETH3alluH,
YMEHUE OIpPEACNATh CPEIHIO CKOPOCTh Iepefavyd JaHHBIX, OIICHUBATH
M3MCHEHUE BPEMEHHU Tepefadd NP W3MEHEHUW WHOOPMAIMOHHOTO O0BEMa
JTAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE UCTIOIh30BATh MPU PEIICHUH 3a]1a4 CBOMCTBA MO3UIIMOHHOMN 3aITUCU
qyces, alropuTMa MOCTPOCHMsI 3alMCU 4YHClIa B MO3UIIMOHHOM CHUCTEME
CUHMCIICHUS C 3aJlaHHBIM OCHOBAHMEM | TIIOCTPOCHHsI dYHCIa TIO CTPOKE,
colepiKaIie 3amrMch 3TOT0 YWCIa B TIO3UIIMOHHOW CHCTEME CYHCIICHUS C
3aJlaHHBIM OCHOBAaHHEM, YMEHHE BBITIOJNHATH apu(METHUECKHE Oleparuu B
MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

YMEHHUE BBITTOHATH TPEOOPa30BaHUS JIOTHUCCKUX BBIPAKEHUH, UCITONIB3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOWTH JIOTHYECKOE BBIPAKCHUE B
TU3BIOHKTUBHOW M KOHBIOHKTHBHOM HOPMabHBIX (opMax I10 3adaHHOMN
Tabnuile HWCTUHHOCTU, HCCIEAOBATh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUA,



CoJiepKalllero TEepEeMEHHbIE, pelIaTh HECIO0XHbIE JIOTUYECKUE YpaBHEHUS U
CUCTEMBI YPaBHECHU;

NOHMMaHHE 0a30BBIX AITOPUTMOB OOPAOOTKM YHCIOBOM W TEKCTOBOU
uH(popmaIuu (3amuch YUces B MO3UIUOHHON CUCTEME CUUCIICHUS, HAXOXKICHUE
BCEX IMPOCTHIX YHCENl B 3aJlaHHOM JIhara3oHe, o0paboTkKa MHOTOPa3psSAHBIX
[ENBIX YUCEN, aHAJIU3 CHUMBOJBHBIX CTPOK U JAPYTUX), AITOPUTMOB TIOMCKA U
COPTHUPOBKH, YMEHHE ONPEICISITh CIOKHOCTh M3YyYaeMBIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHPOBAHHME 3JIEMEHTOB MAacCHBa, COPTHPOBKAa MacCHUBa,
nepeObOpHBIC AITOPUTMBI, TBOUYHBIN TTOUCK) U IPUBOJUTH MPUMEPHI HECKOIBKUX
ITOPUTMOB PA3HOM CIIOKHOCTH JIJIsl PEIICHUs OHOM 3a/1auu;

BJIa/ICHUE YHUBEPCATHHBIM S3BIKOM IIPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHus MU O 0a30BBIX THUIAX JaHHBIX H
CTPYKTypax JlaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC YIIPABIISIONIUE
KOHCTPYKIIMH, YMEHHE OCYHICCTBIISTh aHAIW3 MPEAJIOKEHHOU MPOTrpaMMBbI:
OTPENENAThH PE3yAbTaThl pA0OTHI IPOrPAMMBI IIPU 33JIAHHBIX UCXOIHBIX JAHHBIX,
OTIPENENATh, IPH KaKUX MCXOMHBIX JAHHBIX BO3MOYKHO TOJIYYCHHE YKA3aHHBIX
pe3yNbTaTOB, BRISBIATH TaHHBIC, KOTOPbIE MOTYT MPUBECTU K OIIMOKE B paboTte
MpOrpamMMbl, (OPMYJIHPOBATH TMPEUIOKEHUS IO YIYUIICHHIO MPOTPaAMMHOTO
KOJa;

YMEHHE CO37aBaTh CTPYKTYpHUPOBAaHHBIE TEKCTOBbIE JIOKYMEHTHI W
JEMOHCTPAIIMOHHBIE ~ MaTepuaibl C  HWCIOJIB30BaHMEM  BO3MOXKHOCTEU
COBPEMEHHBIX MPOTPAMMHBIX CPECTB M 00JAUHBIX CEPBUCOB;

YMEHUE  HCIMOJb30BaTh  DJIEKTPOHHBIE  TaOMWIBI  JUIsl  aHAIM3a,
npe/icTaBlIeHUus U 00pabOTKH NaHHBIX (BKJIIOYAsi BBIYUCICHHE CYMMBbI, CPETHETO
apu(meTnyeckoro, HauOOJBIIETO W HAWUMEHBIIETO 3HAYCHHUH, peIlIeHue
ypaBHEHUH, BHIOOp ONTHMAIBHOTO PEHICHUS, TOJ00p JIMHUU TPEH[A, pEIICHHe
3a/1a4 MPOTHO3UPOBAHUSA).

B mpouiecce mzyuenusi kypca uHGopmMaTuku yriayonéHHoro ypoBHs 6 11
Knacce oOyvaromuMucs OyAyT JOCTUTHYTHI —CIEOYIOIIME TpeIMETHbIE
pe3yNbTaThL:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, IOMYCKAIOIIHE OJHO3HAUHOE
JEKOIMPOBaHUE cOOOUIeHUH (TMpeUKCHbIE KOAbI), UCMOIb30BaTh MPOCTEHIINE
KOJIbl, KOTOPBIE TTO3BOJISIIOT OOHAPYKUBATH U UCTIPABIISATH OIIMOKU MPU TIEpeiaue
TaHHBIX, CTPOUTH KOJ, 00ECTICUNBAIONINN HAUMEHBIITYI0 BO3MOKHYIO CPEIHIOI0
JUIMHY COOOINEHHUsI MPU HM3BECTHONW YACTOTE CHMBOJIOB, MOSCHATH MPUHIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;

YMEHHUE peliaTh aJrOPUTMUUYECKUE 3a/1a4H, CBSI3aHHbBIC C aHAIM30M rpadoB
(3aauM  MOCTPOCHMSI ONTUMAJIBHOTO MyTH MEXAY BeplIMHaAMU rpada,



ONpENEeeHUs]  KOJMYECTBA  Pa3jUYHBIX  MyTed  MEeXAy  BepIIMHAMU
OPUEHTUPOBAHHOTO AIUKJIMYECKOro rpada), YMEHUE UCII0JIb30BaTh JIEPEBbS MPU
aHanW3e W TIOCTPOCHWU KOJIOB W [UJISI TIPEACTABICHHUS apUPMETHICCKUX
BBIPOKECHUM, TPU PEIICHUU 3a7a4 TOWCKAa U COPTUPOBKH, YMEHHE CTPOUTH
JIEpPEBO WIPBI 1O 3aJaHHOMY aJrOpPUTMY, pa3padaThiBaTh M OOOCHOBBIBATh
BBIUTPHIIITHYIO CTPATETHIO UTPHI;

yMEHHE pa3paldaTbiBaTh M pEaju30BbIBATh B BUJIE IporpaMm 0a3oBbIC
QNITOPUTMBI, YMEHUE HCTIOIH30BaTh B MPOrPaMMax JIaHHBIE PA3IMYHBIX THUIIOB C
y4€TOM OTpaHWYCHUI Ha JTMAIa30H WX BO3MOXKHBIX 3HAYCHUH, MPUMEHSTH MPU
pEelIeHUN 3aJad CTPYKTYphl JIaHHBIX (CIHMCKH, CJIOBapu, CTEKH, OYEpeH,
JIEPEBbsI), UCIIOJIB30BaTh 0a30BbIE ONEpallMd CO CTPYKTypamMu JIaHHBIX,
MPUMEHATh CTaHAAPTHBIE W COOCTBEHHBIC MOANPOTPAMMBI I 00pabOTKHU
YHUCJIOBBIX JAHHBIX M CHUMBOJBHBIX CTPOK, HCIOJB30BaTh MPHU pa3padOTKe
nporpaMm OUOJIMOTEKH TOJNPOrpamMM, 3HaTh (DYHKIIMOHAIBLHBIE BO3MOKHOCTH
MHCTPYMEHTAJIBHBIX CPEJICTB Cpelbl pPa3pabOTKH, YMEHHE HCIOJIb30BaTh
CpeACTBa OTJIAJAKKM TIporpaMM B Cpellie MPOrpaMMHUPOBAHUS, YMEHHUE
JTOKYMEHTHUPOBATH MPOTPAMMEI;

yMEHHUE CO3/1aBaTh BEO-CTPAHUIIBL;

BJIaJICHME OCHOBHBIMHM CBEJIEHUAMH O 0a3ax JaHHBIX, MX CTPYKTYpE,
CpeACTBax CO3/aHUs U PpabOThl C HUMH, YMEHHUE HCIIOJIH30BaTh TaOIUYHBIC
(pensaionHbIe) 0a3bl JAHHBIX (COCTABIIATH 3aMIPOCHI B 0a3aX TaHHBIX, BHIIOJIHATh
COPTHPOBKY U MOUCK 3anuceil B 0a3e JaHHbIX, HAMOJHATh pa3padoTaHHyIO 0a3y
JAHHBIX) ¥ CIIPABOYHBIC CUCTEMBI;

YMEHUE HCMOJb30BaTh KOMIBIOTEPHO-MATEMATUUECKUE MOJEIN IS
aHajgu3a OOBEKTOB U TIPOIECCOB: (HOPMYIUPOBATH I€Ib MOJICIUPOBAHMUS,
BBITIOJIHATh aHAJIN3 PE3yJbTAaTOB, IIOJIYYEHHBIX B XOJ€ MOJACIUPOBAHUS,
OLICHUBATh COOTBETCTBUE MOJEIN MOJEIUPYEMOMY OOBEKTY WM IPOIIECCY,
NPEJICTABIATh PE3YIbTaThl MOACIUPOBAHUS B HATJISITHOM BH/IE;

YMEHUE OpPraHU30BbIBATH JIMYHOE HWH()OPMAIMOHHOE MPOCTPAHCTBO C
HCITOJIb30BAaHUEM PA3JIMYHBIX CPEICTB ITU(GPOBBIX TEXHOJIOTHH, MOHUMaHUE
BO3MOXKHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, ITU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMaHUE OCHOBHBIX MPUHIIUIIOB pabOThl, BO3MOKHOCTEHN U OTPAHUYCHUS
MIPUMEHEHHUS TEXHOJIOTHIH UCKYCCTBEHHOTO MHTEJUICKTA B PA3JIMYHBIX 00JIACTSX,
HaJlMyue NPEACTABICHUNA O Kpyre peliaeMbiX 3ajlad MalIMHHOTO OO0Y4YeHHS
(pacnio3HaBaHus, Kraccupukanmm W MPOTHO3HPOBAHUSA) HAJTHYne
MpEACTaBICHU 00 WCMOJIb30BAaHUM HMH(POPMAIIMOHHBIX TEXHOJOTUHA B
pa3nuYHBIX MpodeccuoHaIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 knace. Moayas THOOPMATHUKA

KonTposbHbIe IIpakTnyeckue DJIeKTPOHHBIE PecypPcChl
Ne ni/mn HaunmenoBanue tem [Tmarupyemoe padoThI padoThI
KOJIMYECTBO
/B TOM 4HCIIE C y4eTOM paboueil mporpamMMsl | yacos,
BOCTIMTaHUA OTBOJAMMBIX Ha
OCBOCHHE

Ka)KJION TEMBI.

1. IMudpoBasi rpaMOTHOCTD 24

1.1. [Tpununer paboTE KOMITBIOTEPOB U 6
KOMITBIOTEPHBIX CUCTEM.

/Hanuuue npedcmasienutl 06 uHpopmayuu,
UHDOPMAYUOHHBIX npoyeccax u
UHDOPMAYUOHHBIX MEXHONI02USX,
COOMBEMCMBYIOUWUX  COBPEMEHHOMY  YPOBHIO
paseumusi HaAyKu u 00uecmeenol npakmuxu/




1.2.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB H
KOMITBIOTEPHBIX CHCTEM.

/Hanuyue npedcmaeienuli 06 unpopmayuu,
uHpopmayuoHHbIX npoyeccax u
UHpOPMAYUOHHBIX MEXHON02USX,
COOMBEMCMBYIOWUX  COBPEMEHHOMY YDOBHIO
pazeumus HayKu U 00uecmeeHHol NPpakmuxu/

1.3.

HpI/IHHI/IHLI IMOCTPOCHUMA n arnrmapaTHbIC
KOMITOHCHTBI KOMITBIOTCPHBIX cereil.

/unmepec Kk pabome 8 KOMNLIOMEPHBIX CEMSIX,
ycmanoska Ha  6esonacmyilo  pabomy ¢
cpeocmeamu UKT, unmepec K
NPaKmMu4yeckomy uzyuenuio npogeccuii 8
cpepax mnpogheccuonanvholl OessmenbHOCmu,
CBA3AHHBIX c uHgopmamuxot,
npocpamMmuposanuem u UHGOPMayUoOHHIMU
MEXHONO2UAMU, OCHOBAHHBIX Ha
OOCMUICEHUAX —~ HAYKU — UHQPOpMAmMuKy U
Hay4YHO-MexXHU4ecKo2o npozpecca/

1.4.

HNudopmarnmonHas 6€30MacHOCTb.

/YeHHOCMHOe OMHOWEHUE K OMedeCMBEHHOMY
KVIbMYPHOMY, UCHOPUYEe-CKOMY U HAYYHOMY
Hacneour, nonumanue 3HaQueHUs
uHgopmamuku KAk  HAYKU 8  JHCU3HU




COBPEMEHHO20 obuecmea,
BAUHMEPECOBAHHOCb 8 HAYH-HbIX SHAHUSIX O
yuppoeoti mpancopmayuu  COBPEMEnHO20
obwecmesa/

2. TeopeTnyeckne 0CHOBBI HH(POPMATHKH. 40

2.1. [IpencraBnenue nHGOPMALIUK B KOMITBIOTEDE. 19

2.2. OCHOBBI anTeOphl JIOTHKH. 14
/YeHHOCmHOe OMHOUEHUe K 0edeCnEeHHOMY
KYAbMYPHOMY, UCIMOPUHECKOMY U HAYYHOMY
Hacneourw; NOHUMAHUe 3HAUeHUs
uHopmamuxu KAk ~ HAYKU 6  JICUZHU
COBPEMEHHO20 obwecmsa
3QUHMEPECcOBAHHOCHb 6 HAYYHLIX 3HAHUAX O
yugposoti mpaucgopmayuy  co8pemMenHo2o
obwecmsa/

2.3. [IpencraBnenne 49wicem B  KOMIIBIOTEpE. 7
Kommnerorepnas apudmernka

3. IloeTOpenne. MWTOroBasi  KOHTPOJIbHAA 4

padora.




Peszepr yueOHOTO BpeMEHH.

Hroro 68 1 5
10 kmace. Moayabs BEB-ITPOT'PAMMUWPOBAHUE
KonTtpoibHble IIpakTH4eckue DJIeKTPOHHbIE pecypchl
Ne m/mm HanmMeHoBaHue Tem [Inanupyemoe padoTsI padoThI
KOJIMYECTBO
/B TOM YHCIIE C Y4E€TOM paboueil 4acos,

IIporpaMmsbl BOCIIMTaHU A

OTBOJUMBIX HaA
OCBOEHHE
Ka)KJIOU TEMBI.

Ucrtopus cereit. Beenenne B PHP,
HTTP

/Komnwvromep u 300posve 21as,
HepeHotl cucmemvl. bezonachas
paboma 6 cemu uHmepHem.
Ipogheccus eeb-npoepammucma/

12




Bsenenne B HTML

/Pazoenenue croxcuvix 00vekmos
Ha cocmagnaowue. Payuonanonuiii
noo0xo0 K 8blO0py cnocobda
Opeanu3ayUU INeMEeHmMO8.
Bcnomoeamenvhuie cepsucei u
uHcmpymenmul 051 6e0-
paspabomxku. Basxcrnocmo
co0O100eHUsL NPasul 0PopMIeHUs
xooa/

OcHossl CSS

/Paboma co ceoticmeamu
00vexmos. Ponb eusyanvroti
cocmasasioweli npeocmasieHus
unghopmayuu/

1,5

Crnoco6st opranuzanuu HTML
JIOKYMCHTA.

/Brusanue cnocoba npedcmasnenus
uHGOpMayUU Ha 1e2KOCHmb €€
socnpusimus. IpeoHOMUYHOCHIb/




Bbasel nanubeix. MySQL

/Ponv epynnupoexu u
Kamez2opu3ayuu OaHHLIX.
Baoicrnocms 3awumer ungopmayuu/

Grid u Flex. AmantuBHOCTH

/Paboma co ceoticmeamu
00vexmos. Ponv eusyanvhoti
cocmassiioujeli npedCcmasieHus
unghopmayuu/

12

JavaScript

/Y menue uemko hopmynuposamo
3a0auy. Cocmaenenue niana
peuenust 3a0aqu. Basxcnocmo
coO00eHUst NPAsUL 0popMmaeHUs
kooa. Coepemenmble mexHoi02uu
6e6-npoepamMmuposanus/

20

HToro

34

10,5




10 knacc. Moayns IPOTPAMMUPOBAHUE

KonTtpousn IIpakTHyeck | DJIEKTPOHH
IInanupyemoe
Ne n/m Haumenosanue Tem Py ble paGoThI ne paGoThI ble pecypehbl
KOJIMYCCTBO
/B TOM YHCIIC C YIETOM paboUeit mporpaMMbl BOCTIMTAHHS 4acos,
OTBOAUMBIX HA
OCBOEHME KAXKIOU
TEMBI.
1 Baenenue 2
/Brnao pycckux yuenvix 6 pazeumue npocpamMmuposanusl.
Bocnumanue unmepeca k 6yoywei npogeccuu/
2 Vca0BHOE B ITUKIIMYSCKOE BHITIOJTHCHHE 2 0,5

/Obecneyums yciosus 015 061a0eHUS YUAWUMUCS ATCOPUMMOM
pewenus npocmeiuux 3a0ay. @opmuposanie co3HaAmMenbHOU
OUCYUNTUHDBL U HOPM NOBEOEHUS YHauuxcs/




CuHTaKCHUC porpaMm

/Bocnumanue akkxypamuocmu u 6HUMAMETbHOCMU NPU
BbINOIHEHUU NOCMABIEHHbIX 3a0ay. Bajicnocmoy cobmodenus
npasui oghopmienus Kooa/

[IpoexTupoBanue u pa3paboTKa MporpamMmm

/Pazeumue ymenuii meopuecko2o nooxooa K peueHuio
npakxmuyeckux 3aday/

ByneBsl BeIpakeHus

/Pazeumue mexunono2uueckoeo abcmpakmuo2o u 102UecKo2o
Mouunenus. Pazeumue enumamensnocmu, HabuooamenbHocmu u
YMeHUs 8bl0eAMb 211a8Hoe/

TectupoBanue

/Coz0ams ycnosus, obecnewusaiowue Gopmuposarnie y Y4eHuKos
HABbIKOG CAMOKOHMPOTS, CAMONPOSEPKU/

TexcToBbIe QaifIbl ¥ MUKINIECKOE BHIITOIIHEHUE

/Obecnevums ycnosus 0718 081A0CHUS YUAWUMUC AN2OPUMMOM
peuteHust 3a0ay ¢ npuUMeHeHuem Yukios u ¢aiinos. Pazsumue
MEXHONIO2UUECKO20 ADCMPAKMHO20 U TOSUYECKO20 MbIULICHUSL.

0,5




Ponv UUKTUYECKU NOBMOPANWUXCIA NPOUECCos 6 ocuzHu/

BBCZ[@HI/IC B IpOrpaMMHOC UCYHUCIICHUC

/Pazeumue mexnonocuiecko2o abcmpaxmuoco u 102ueckKo2o
Mmolunenus. Pazeumue enumamenvrocmu, HaOA100amenrsHOCmu u
YMeHUs 8bl0eAMb 211A8H0e 8 meKcme 3a0a4u/

0,5

Hcuncnenne nporpamm

/Pazeumue mexnonocuiecko2o abcmpaxmuoco u 102uieckKo2o
Mmolunenus. Pazeumue enumamenvrocmu, Haba100amenrsHOCmu u
VYMeHUs 8bl0eAMb 211A8H0e 8 meKcme 3a0a4u/

10

Pezeps

11

[ToBTOpenue matepuaina 3a 1 momyroaue




12

IIpouenypsl ¢ napamerpaMu

/Paboma ¢ bonvuuumu 3adavamu: pazoeieHue Ha RO03a0a4uU.
Paboma co croocuvimu obvekmamu. gvloenenue easHblx
ceoticme 00vexkmos. Llenu cmpykmypuposanus npocpamm.
Ananuz ¢ mouku 3penus npogheccuu u CoBMeCmHolU papabomru

110/

13

[IporpammupoBanue ¢ peKypcuen

/Obecnenums ycnosus 071 081A0CHUSL YUAWUMUCS AN2OPUMMOM
pewienst 3a0ay ¢ npumeneruem pexypcuu. Pazeumue
MEXHONI0SUUECKO20 ADCMPAKMHO20 U T02UHECKO20 MbIUULEHUSL.
Ponv pexypcueno nosmopsiiowuxcs npoyeccos 8 scusmu/

14

Crnenudukanyst mporpamMm. Moymm.

/Passumue ymenuil yuawuxcs 0606uams nosiyyeHHvle 3HaHus,
npoeooUMb AHAIU3, CUHME3, CPABHEHUSL, 0ellanb HeobXoouMble
8b16000b1/

15

ITonp30BaTeNbCKHE THUITHI M KOHCTAHTHI.

/@opmuposanie payuoHaIbHO20 NOOX00d K 8b100PY MUNOS
Odannwvix. Pazeumue ymenuii 00006uams nonyuennvie 3Hanus.,
NpPOBOOUMb AHANU3, CUHMES, CPABHEHUS, Oelamb HEODX0OUMbLe
66160001/




16

HOpSII[KOBI)Ie THIIBI JaHHBIX, TCIIOYNCIICHHBIC BBIYUCIICHUA

/@opmuposatniie payuoHaIbHO20 NHOOX00d K 8b100PY MUNOS
Odannuwvix. Pazeumue ymenuii 00006uams nonydennvie 3Hanus.,
NPOBOOUMb AHANU3, CUHMES, CPAGHEHUS, Oelamb He0dX0OUMbLe
661800061/

17

CJ10KHBIC THUIIBI JaHHBIX: MHO>KECCTBA, 3allMCH, (I)aﬁ.]'[]:l.

/@opmuposaniie payuoHaIbHO20 NHOOX00A K 8b100PY MUNOS
dannwvix. Pazsumue ymenuti 0606uamo noayuennvie 3HAHU,
npPOBOOUMb AHANU3, CUHME3, CPAGHEHUS, Oellamb HeoOX00uMble
8b1800bl. 3HAUUMOCHb PA3OELEHUS CLONCHBIX 0OBLEKMOB HA
cocmasnsiowue/

18

JIOTIOTHUTENTBHBIE CPEACTBA YIIPABICHHUS IIOTOKOM BBITOJTHEHHUS
/Vmenue ycmanasnusamos npudunHo-cie0CmeeHHble Ces3U 8
npoyecce pabomsli co cpeoCm8amu YRPAsIeHUs NOMOKOM
6blnoOIHeHU/

19

Maccussl, CTEK

/Buvloenenue ceoticms, ynopsoouusarue 0OHOMUNHBIX OAHHBIX.
Ponb epynnuposxu u ynopsoouusanusi OAGHHbLX 6 HCUusHU/

20

[ToBTOpEHUE




21 Peseps
Hroro 68
11 kinacc. UTHOOPMATHUKA
KonTpoibu pakTnyeck JIeKTPOHHBI
IInanupyemoe
Ne n/m Hamvenoranue rem Py ble padoThI ne paboThI e pecypcsl
KOJIMYECTBO
/B TOM 4YHCIIE C y4ETOM padoyeil mporpaMMbl BOCITUTAHHS 4acos,
OTBOJMMBIX HA
OCBOCHHC Ka)KZ[Oﬁ
TEMBI.
1. TeopeTnyeckne 0CHOBbI MHPOPMATHKH 24 5.5
12 2,5

1.1.

Hudopmanust 1 nHGOPMaLMOHHBIE POLIECCHI.

/Pazeumue mexnonocuuecko2o abcmpakmuozo u
Jo2uyecko2o mvluaeHusd. Pazsumue enumamensHocmu,
HAoA00amenbHOCMU U YMeHUsL blOeIsIMb 2a1deHoe/




1.2.

MopenupoBaHue.

/Pazsumue mexnonozuuecko2o a6cmpaKmH020 u
Jn02uyecko2o molunenus. Pazsumue BHUMAMEIbHOCMU,
HabI00amenrbHOCmu U ymernus 8bl0eNsimb 2nasnoe/

12

NHpopMalMOHHBIE TEXHOJIOTUH

40

2.1.

KOMHLIOTepHO—MaTeMaTI/I‘IeCKOG MOJCIINPOBAHUC.

/Tlooeomoska obyuarowuxcs Kk nociedyrowetl
nPoGheccuoHanbHol 0esimenbHOCmU, Mm.e. K PA3HbIM 8U0aM
0estmenbHOCMU, C8A3AHHbIM ¢ 00pabomkol ungopmayuu/

2.2

ba3bl qaHHbIX.

/Ponb epynnuposxu u kamezopusayuu oanuvix. Basxcnocmo
3awumul ungopmayuu/

16

2.3.

Amnanu3 JaHHBIX B 3JICKTPOHHBIX TaGHI/IHaX.

/Pazeumue ymenuii 6bloupams nooxoo K peuleHuro
APAKMUYeckux 3a0ay, 6UOemb 603MONCHOCIb NPUMEHAMb
NoJy4eHHble 3HAHUS Ha npakmuke/

12

4,5




24.

O06paboTKa TEKCTOBBIX TOKYMEHTOB.

/Pazeumue ymenuil 6uloupams nooxoo K peuteHuro
APAKMUYECKUX 3a0a4, 8UOCMb B03MOICHOCTb NPUMEHSMb
NOJYYEeHHble 3HAHUSL HA npakmuke/

Aaropurmsl 1 nporpammuposanue (Python)

54

3.1.

O0paboTKa IeNbIX YHCeN: MPOCThIE YHCa, ASTUTEIH,
npocthie aenutenu. OneHka CI0KHOCTH allTOPUTMOB.

/lloocomoska obyuarowuxcs k nociedyrouetll
npogheccUoHanbHOU 0esTmeIbHOCMU, M.e. K PA3HbIM 6UOAM
OestmenbHOCmU, CEA3AHHbIM ¢ 00pabomxol uHpopmayuu/

14

3.2.

AHaIu3 MoCIeI0BaTEbHOCTE CHUMBOJIOB B TEKCTOBBIX
nokyMeHTax. Ctek. Ouepens.

/Osnadenie 00YHAIOWUMUCS ATCOPUMMOM PEeULeHUs.
NPOOIEMHBIX U UCCIEO008AMENLCKUX 3A0ay/

14

3.3.

Pa3Ouenue 3amaun Ha moa3agadu. Pexypcewus.

/Osnadenue 0OyUAIOWUMUCS AN2OPUTNIMOM PEUleHUs.
NpPOONIEMHBIX U UCCIe008aMeNbCKUX 3a0at/

14




3.4. JuHaMuyeckoe mporpaMMHUpPOBaHHE. 14 4
/Osnadenue 00yUAOWUMUCS AN2OPUTNMOM PEUleHUs
NpPOONIEMHBIX U UCCIe008aMeNbCKUX 3a0a/
4. Pemenue 3anau/Bapuanros EI'D 12
Peseps 6
Hroro | 136 36




ITOYPOYHOE INIAHUPOBAHUME

10 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHYecKue
padoTbI

Jlara
U3ydeHus

DJIEeKTPOHHbBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

TpeGoBaHMs TEXHUKH
0€30MaCHOCTH U TUTHUCHBI
npu pabore ¢

KOMITBIOTEPaMH U JPYTHMH
KOMITOHEHTaMHU ITU(POBOTO

OKpYKEHUS

[Tpununs! paboTh!
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMEH JaHHBIMHU C
ITIOMOIIBIO IITHH.
KonTpomnneps! BHEITHUX
YCTPOMCTB

ABTOMaTH4eckKoe
BBITIOJTHEHHUE MPOTPaMMBbI
MPOIIECCOPOM




OmnepaTuBHas, MOCTOSTHHAS
U J10JITOBPEMEHHAs aMSTh.
KonTposnepsl BHEITHUX
ycTpoicts. [Ipsmoit
JOCTYII K MTaMSITH

CoBpeMeHHbIE
KOMITbIOTEpPHBIE
TEXHOJIOTHH

[IporpammHuoe
obecrnieucHUe
KOMITHIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U
MOOUITBHBIX YCTPONCTB

CucreMHO€E MPOrpaMMHOE
obOecreyeHue.
OnepaniuoOHHbIE CUCTEMBI

Yrunutsl. paiBepsl
ycrporcts. [lapamnensHoe
MIPOrpaMMHUpPOBaHUE

10

WHucTanasumsa u
JTICUHCTAJIISAIINS
MPOrPAMMHOIO
oOecneyeHus




11

DanIoBEIC CUCTEMBI.
[TpuHIUIIBI pa3MeneHus u
MMEHOBaHHMs (aiioB B
JIOJITOBPEMEHHOM MaMSsTH.
[11a60HBI 111 OITUCAHUS
rpyni ¢aiinos

12

3aKOHO/IaTETBCTBO
Poccuiickoit denepanuu B
00JIaCTH MPOrPaMMHOTO
obecIieyeHns 1 JaHHbBIX

13

[TpuHIUTIBI TOCTPOCHUS U
anmapaTHble KOMIIOHEHTHI
KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14

Cetp UnTEpHET

15

Pa3nenenue IP-cetn Ha
MOJCETH C MOMOIILIO
MAacOK IIoAceTeN

16

CeteBoe
aIMUHHUCTPUPOBAHUE




17

Buibl 1esTenbHOCTH B ceTr
WnTepuer. CepBucsl
WNHrepHera.
l'ocynapcTBeHHbIE
JJIEKTPOHHBIE CEPBUCHI U
yCIIyTH

18

Nudopmannonnas
0€301acHOCTD

19

BpenonocHsie
MIPOrPaMMHOE
oOecrieueHre U METOIBI
O0pBOBI ¢ HUM

20

[IpakTuyeckas pabota o
Teme "AHTUBUPYCHBIE
nporpaMmms1"

21

Opranu3zanus JMYHOTO
apxuBa HHpOpMAaIUH.
PesepBHOE KONIMpOBaHMUE.
[TaposibHas 3ammTa apxuBa

22

[udpoBanmre JaHHBIX

23

Anroput™m muppoBaHuUs
RSA. Creranorpadus




24

[IpakTryeckas pabora o
teme "llndpoBanue
JTAHHBIX "

25

Wudopmanus, naHHbIE U
3Hanus. UHpopmamoHHbie
MIPOIIECCHI B TPHUPO/IE,
TEXHUKE U 001IeCTBE

26

HenpepsiBHbie U
JTUCKPETHBIE BEIMYMHBI
curnansl. Heo6xoaumocTts
JMCKpETH3aIUN
uHpopManuy,
NpeAHa3HAYEHHOM IS
XpaHEeHUs, epeaadn u
00paboTKH B 1TU(DPOBBIX
cUcTeMax

27

JIBOMYHOE KOIMPOBAHUE.
PaBHOMEpHBIE N
HEpPaBHOMEPHBIC KOJIBI.
JlekonupoBaHue
COOOIIeHHH, 3aIMMCaHHbBIX C
MTOMOIIBI0 HEPABHOMEPHBIX
KOJIOB




28

VYcnosue ®ano.
[TocTpoenue ogHO3HAYHO
JEKOJIUPYEMBIX KOJIOB C
nomoIipko aepesa. ['pad
Aun. A. MapkoBa

29

Enunuiel namepenus
KOJIM4eCcTBa HH(MOpPMAITUH.
AndaBUTHBINA MTOAXO K
OILIEHKE KOJNYECTBA
uHpopManuu

30

CHuCTEMBI CUUCIIEHUS

31

[TepeBoa uncen u3 oaHOMU
CUCTEMBI CHHUCJICHUSA B

APYTYy¥O

32

Z[BOI/I‘{HB.H, BOCbMCpHUYHAA
" HICCTHAAUATCpHUIHAaA
CUCTCMBI CUHCIICHHUA, CBA3b
MCXKY HUMU

33

HBOH‘IH&H, BOCbMCpHUYHAA
" HICCTHAAUATCpHUIHaA
CUCTCMBI CUHCIICHHA, CBA3b
MCXKIY HUMU




34

JIBon4Has1, BOCbMEpPUYHAs
U HIECTHAALATEpUYHAs
CUCTEMBI CUHCIIEHUS, CBA3b
MEXy HUMH

35

Apudmernueckue
OTIEpaLMU B MO3UIIMOHHBIX
crcTeMaXx CUUCIICHUS

36

Tponunas
YPaBHOBEIIECHHAs CUCTEMA
CUUCJICHHUS

37

JBomuHo-aecsITHUHAS
CHCTEMA CUUCIIEHUS

38

KO,I[PIpOBaHI/IC TCKCTOB

39

PacTtpoBoe kogupoBaHue
HM300pakeHUI

40

[IpakTuyeckas pabota o
teme "Jluckperuzanus
rpaduIecKoit
uHpopmanun"

41

LIBeTOBBIE MOACTIH.
BekropHoe kogupoBaHHe.
®opmaTtsl (aitnos.
Tpéxmepnas rpaduka.
@OpakranpHas rpapuka




42

Konunpoanue 3Byka.
OneHka
nH(pOpMaMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX MPHU
3aJIaHHBIX YaCTOTe
JTUCKPETU3AINH U
Pa3psSAHOCTH KOJIUPOBAHUS

43

[IpakTuyeckas pabora 1o
teMe "Jluckperuszanus
3BYKOBOM MH(popMaruun"

44

OcHOBBI aNreOphl JTOTUKU

45

Jlorudeckue onepanuu.
Tabauubl HICTUHHOCTH

46

Jlornyeckue BeIpaKEHUSI.
Jlormdeckue ToXxIeCTBA.
Jloka3aTenbCTBO
JIOTHYECKHX TOXKICCTB C
ITOMOIIBIO TAOIHI]
HCTHHHOCTHU




47

[IpakTuueckas pabora 1o
teme «llocTtpoenue u
a”HaImM3 TadInI
HUCTUHHOCTHU B TaOJIMYHOM
poreccope»

48

Jlornueckue onepamuu u
OTIepalliK HaJl
MHO>KECTBAMH

49

Jlornueckue onepanuu u
onepauuy Haj
MHOKECTBAMH

50

3aKoHbI AJIreOphl JTOTUKH.
OKBUBAJICHTHBIE
npeoOpazoBaHUs
JIOTUYECKUX BBIPAKEHUI

51

Jlornueckue ypaBHEHHUS U
CUCTEMBI YPaBHEHHUU




52

Jlornueckue QyHKITUU.
3aBUCUMOCTbH KOJIMYECTBA
BO3MOJKHBIX JIOTUYECKHUX
(GyHKIUH OT KOJIUYECTBA
aprymeHToB. I1osHbIE
CUCTEMBI JIOTHYECKUX
byHKIII

53

Kanonuueckue popmbl
JIOTUYECKUX BBIPAKEHUH.
CoBepIiiieHHbIE
TN3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE
HOpMaJlbHbIE (POPMBI,
QJITOPUTMBI UX TTOCTPOCHHS
10 TabJyIn1le UCTUHHOCTH

54

Jlornueckue 31eMEHTEI B
COCTaBe KOMITbIOTEPA

55

Tpurrep. Cymmarop.
MHuoropa3psHbIi
CymMMaTop

56

[Toctpoenue cxem Ha
JIOTUYECKHUX DJIEMEHTaX.
3anuch JOru4ecKoro
BBIPaXXEHUS 110 JTIOTUYECKOU
cXeMe




57

Mukpocxemsl 1
TEXHOJIOTUS UX
MIPOU3BOJICTBA

58

[IpencraBnenue uenbx
YyuceNl B NaMsATH
KOMIIbIOTEPA.
OrpaHnn4eHHOCTh
JMana3oHa Yucel Mpu
OrpaHU4YCHUU KOJINYICCTBA
pa3psnos. [lepenonnenne
pa3psAHON CETKH

59

be33HakoBEIC 11 3HAKOBEIC
IaHHble. 3HAKOBEINA OUT.
JBomuHBIH
JIOTIOJTHUTEIBLHBIN KO
OTPULIATEIbHBIX YUCEI

60

IIoOuTOBEIE JIOTHYECKHUE
onepanuu. Jlornueckui,
apupMETUYECKHUH U
LUKJINYECKUH CIBUTH

61

udpoBanue ¢ HOMOIIbIO
MOOWTOBOM OTEpaIu
«uckirouaromiee NJIN»




62

[IpencraBnenue u
XpaHCHHUEC B ITaMATH
KOMIThIOTEpa
BEIIIECTBEHHBIX YHCEI

63

Brinosinenue onepanuii ¢
BCIICCTBECHHBIMHU YK CJIaMU,
HaKOIUICHUE OIMOOK MpH
BBIYHMCIICHUSX

64

[IpakTrueckas pabota 1o
teme «3yueHue
MOPa3psTHOTO MAITUHHOTO
MIPEJICTABICHHUS LIETIBIX U
BCIICCTBCHHBIX YHUCCII»

65

Ananuz AJITOPUTMOB

66

DTarnbl peneHus 3a1a4 Ha
KOMIIBIOTEPE.
WNucTpyMeHTanbHBIE
CPEICTBA: TPAHCISITOP,
OTJIA/TYUK,

PO UITUPOBITUK




Cpena mporpaMMHUpOBaHHS.
Kommumsiiust u
WHTEPIPETAIUS TPOrPaAMM.

67
BupryansHbie MalvHbI.
WNurterpupoBanHas cpena
pa3paboTku

68 Meroapl oTIa K1
nporpamm

69 Tunel nepeMeHHbIX B
SI3bIKE MIPOTPAMMUPOBAHUS

70 O06paboTKa HEeTbIX YUCET

71 O0paboTKka BEIECTBEHHBIX
qucen

7 Ciyualinbie U
MICeBJ0CTyYaiiHbIe YKca

7 Betnenus. Cnoxnbie
YCIOBUS

74 [uxnsl ¢ yciioBueM
[ukibI MO MEpEeMEHHOM.

75 B3anmozamensemMocThb

PAa3JIMYHBIX BUIOB HHUKIIOB




76

O06paboTka HaTYpaTbHBIX
YHCETI C HCTIOJIB30BAaHUEM
IIUKJIOB

77

HaxoxnaeHue Bcex
HpOCTBIX YUCCII B
3aJJaHHOM JIHaIa30He
[TpakTuyeckast pabota 1o
TeMe «Pemtenne 3agau
METOIOM Tepebopar»

0.5

78

WNHBapuaHT nuxia

79

JIOKyMeHTHUpOBaHNE
porpamMm

80

O6paboTka TaHHBIX,
XpaHsmxcs B (aiimax

81

Paz0Ouenne 3amaum Ha
o3a1a4u

82

Hcnonn3oBanne
CTaHJApTHON OMOINOTEKH
sI3bIKA TPOTPaMMHUPOBAHUS.
[TonxiroyeHme GUOIMOTEK
MOANPOTrPaMM CTOPOHHHX
MIPOU3BOAUTENEN

83

IToamporpammsl
(mpouenyps! u pyHKIINUN)




84

ITognporpammsl
(mpouexyps! 1 HyHKIHN)

&5

[IpakTuyeckas pabora o
teme "Pa3paborka
noanporpamMm”

86

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaxTabl).
PexypcuBHbIe nponienypsl
1 QYHKINH.
Hcnonb3oBanue cTeka s
OpraHU3alKU PEKYPCUBHBIX
BBI30BOB

87

[IpakTrueckas pabora 1o
Teme "PekypcuBHbIE
MOJANPOrpaMmbI"

88

MoaynbHBIA TPUHLIKI
MOCTPOEHUS MPOrpaMM

&9

YucaeHHbIe METOObI

90

[IpakTuueckas pabora o
TeMe «Yuciennoe
pelleHre ypaBHEHU




91

HUcnonw3oBanue
JUCKPETU3AIH B
BbBIYUCIINTCJIBHBIX 3aJJa4dax

92

[IpakTuyeckas pabota o
teme «lIpubmmxénnoe
BBIUMCIIEHUE JUIUH KPUBBIX
Y TUTOIIa e Guryp»

93

[IpakTuyeckas pabota o
teme «Ilonck makcumyma
(MuHUMYMA) QYHKITHIDY

94

O0paboTka CHUMBOIBHBIX
JaHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJILHBIX
CTPOK: MOJCYET
KOJINYECTBA MOSBJICHUI
CHMBOJIa B CTPOKE

95

Anroput™mbl 00paboTKH
CHUMBOJIBHBIX CTPOK:
pa3zbueHue CTpOKH Ha
CJIOBA IO TTPOOETBLHBIM
CHMBOJIaM




96

Anroputmbl 00paboTKH
CUMBOJIBHBIX CTPOK: ITIOMCK
MIOACTPOKH BHYTPH JAHHOU
CTPOKH; 3aME€Ha HaWJICHHOU
MOACTPOKH Ha JPYTYIO
CTPOKY

97

[IpakTuyeckas pabora 1o
teme "OOpaboTKa CTPOK C
HCIOJIb30BaHUEM (YHKIUI
CTaHJapTHON OMOINOTEKH
SI3BIKA
nporpaMmmupoBanus"

98

I'enepanus cioB B
3aTaHHOM aji()aBHUTE

99

MaccuBsl 1
MOCJIEOBATENHLHOCTH
yucen. [Ipaktuueckas
pabora 1o Teme
"3anonHeHne MaccuBa"

0.5

100

O000111EHHBIE
XapaKTEPUCTHKH MaCCHBa




101

JIMHEHWHBIN TTONCK
3aJJAaHHOTO 3HAYCHUS B
Maccuse. [IpakTuueckas
pabora 1o Teme

" JINHEHHBIN TONCK
3aJJaHHOTO 3HAYCHUS B
maccuBe"

0.5

102

[IpakTrueckas pabota 1o
Teme "Ilouck
MHHHMAaJIbHOTO
(MaKCUMAaJIbHOTO)
9JICMCHTA B YHCIIOBOM
MaccuBe"

103

CopTupoBka 0JTHOMEPHOTO
Maccuba. [Ipocteie MeTOIBI
COPTHUPOBKH.
[IpakTrueckas padora 1o
teme "[IpocTbie MeTO b
COPTUPOBKH Maccupa'

0.5




104

CopTupoBKa CIHSTHUEM.
bricTpas coptupoBka
MaccuBa (anropuTMm
QuickSort). [IpakTuueckas
pabora o Teme "bricTpas
COpPTUpPOBKA MaccuBa"

0.5

105

JIBOWYHBIN IMOUCK B
OTCOPTUPOBAHHOM
Maccuse. [IpakTuueckas
pabora 1o Teme

" JIBOMYHBIN MOUCK"

0.5

106

JIByMepHBIE MacCHUBBI
(MaTpwHIIBI)

107

Anroput™bl 00paboTKH
MaTpHI

108

Pemenue 3amaq aHanuza
JaHHBIX

109

CpenctBa TEKCTOBOTO
nporeccopa

110

KomMmnrerotrepHas BépcTka
TEKcTa




111

[IpakTuyeckas pabora 1o
teme "Bépctka
JIOKYMEHTOB C
MaTeMaTH4eCKUMH
dbopmymnamu"”

112

NHCcTpymeHTsI
PELEH3UPOBAHUSA

113

[IpakTuyeckas pabora o
TeMe "MHorocTpaHu4yHbIe
JIOKYMEHTHI"

114

OO6nauHble CEPBUCHI.
Komnnekrusnast pabota ¢
JTOKYMEHTaMH.
[IpakTuueckas pabora o
teme "KosnekTuBHast
pabora ¢ JoKkymeHTaMu"

0.5

115

Amnanus ga"ggeIx. boapime
JIaHHbBIE

116

MarmaHnoe o0y4deHue

117

AHanmu3 JaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX
TaOJIALL




118

[IpakTuyeckas pabota 1o
TeMe ""AHaIN3 TaHHBIX C
TTOMOIIIBIO AJIEKTPOHHBIX
TaouI"

119

[TocTpoenue rpapukos
¢bynkui. [IpakTnyaeckas
pabora 1o Teme
"Harnagaoe
MPEICTaBIICHHUE
pe3yabTaToOB
CTaTHUCTUYECKOU
00pabOTKHM TaHHBIX B BUJIE
JUarpamMm CpeCcTBaMu
pemaKTopa IEKTPOHHBIX
Tabu"”

0.5

120

JIvauu Tpenaa.
[TpakTryeckas pabora 1o
teme "[loabop nuHUM
TpeH/1a, MPOrHO3UpOBaHue"

0.5

121

[Tog6op mapamerpa.
[IpakTuueckas pabora o
Teme "HncneHHOoe peleHne
YpPaBHEHUH € TOMOUIBIO
noabopa mapamerpa"

0.5




OnTumMH3aus Kak MOUCK
HAWTYYILIEro PEeleHus B
3aJJaHHBIX YCJIOBHUSX.

122 | IlpakTuueckas paboTa 1o 1 0.5
teMe "Pemienue 3anau
ONITUMH3AINHU C TIOMOIIBIO
ANEKTPOHHBIX Tabnui"

123 PesepBHoe Bpemst 1

124 PesepBHOE Bpems 1

125 Pe3epBHOE Bpems 1

126 | PesepBHOE Bpems 1

127 | Pe3epBHOe Bpems 1

128 PesepBHOE Bpems 1

129 PeszepBHoOe Bpemst 1

130 PesepBHOE Bpems 1

131 PesepBHoe Bpemst 1

132 PeszepBHoe Bpems 1

133 Pe3epBHOE Bpems 1

134 PeszepBHOe Bpemst 1

135 PesepBHOE Bpems 1

136 Pe3epBHOE Bpems 1

OBLIEE KOJIMYECTBO 136 215

YACOB 110 ITPOTPAMME




11 KIIACC

KoauuyecTBo yacoB

Ne DJIEKTPOHHBIE
ara udposbIie
n/ | Tema ypoka KonTpoabnbie IIpakTnyeckue A ungp
Bcero U3y4YeHUs o0pa3oBaTe/bHbIE
n padoThbI padoThbI
pecypchbl
1 KonugectBo nnpopmanyu 1
2 AJNTOPUTMBI CKATHSI TAaHHBIX 1
3 Anroputm Xaddmana 1
[IpakTuyeckas pabora 1o
4 TeMe "CrxaTHe JaHHBIX C | |
MIOMOILBIO AJITOPUTMA
Xaddmana"
5 Anroputm LZW 1
AJNTOpUTMBI CKaTHsI JAaHHBIX
¢ norepsamu. [IpakTruueckas
6 pabora o Teme "CxaTtue 1 0.5
JAHHBIX C MTOTEPSIMH
(anroputmsl JPEG, MP3)"
7 CkopocTb nepeauu JaHHBIX 1
8 [TomexoycToiunBbIe KOIbI 1




[IpakTuyeckas pabota 1o

9 teMe "[lomexoycroitunBbie
KOIbI"

Cucrempl. KoMIIOHEHTEI
CUCTEMBI U UX
B3aUMOJICICTBUE.

10 CucteMHbIid P PEKT.
VYnpaBneHnue Kak
MH(pOPMaLMOHHBIN TpoOIIeCC.
OO6parHas cBsI3b

11 Mogenu 1 MOaETMpPOBaHKUE

12 I'padmr

13 Pemenue 3anay ¢ momMoIsko
rpa¢os

14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTuyeckas pabota o

16 teme "[1oMCK BBIMTPBIIHON
CTPATETUU B UI'PE C ITOTHOU
uHpopmanueir"

17 CpenctBa HCKYCCTBEHHOTO

HHTCIJICKTA




18

[IpakTrueckas pabota 1o
teme "Cpeacrtpa
HCKYCCTBEHHOTO
HHTEJICKTA"

19

dopManuzanys MOHATHU
anropurma. Mammza
TrropuHra Kak
YHUBEpCaJabHasl MOJACIIb
BbIUKCIICHUH. Te3nc
Yépua—Tbpropunra

20

[IpakTuyeckas pabora o
teMe "CocTraBieHue NpocToit
ImporpamMmal JJIs1 MallIMHBL
Teropunra"

21

Mamwuna Ilocta

22

HopmainbHhsble anropudmsl
Mapxkosa

23

AJITOPUTMUYECKHU
Hepa3pelIMMbIe 3a/1a4H.
3amaya ocTaHOBA.
HeBo3MOXHOCTD
aBTOMATHYECKOM OTIagK1
nporpamm

24

CI10KHOCTE BBIUYHUCIIEHUN




25

ITonck nmpocTeIX 4Kcel B
3aJlaHHOM JIMana3oHe ¢
MTOMOMUIBIO ANTOpUTMA
«pemeto DpartocheHa

26

[IpakTuyeckas pabota o
teme "[lorck npocThIX yncen
B 3aJaHHOM Juara3oHe"

27

MHoropa3psiHbIe TeNble
4Hcla, 3a7a41 JITUHHOM
apumeTHKu

28

[IpakTrueckas pabota 1o
teMe "Peanuzamnus
BBIUMCIICHHH C
MHOT'Opa3psIHBIMU
yuciaamMu"

29

CrnoBapu (accoruaTiBHBIC
MacCCHBBI, OTOOpaKEHUS).
Xomr-rabmuiet. [Toctpoenue
a(paBUTHO-9aCTOTHOTO
cIIoBapsi s 3aIaHHOTO
TEeKCTa




30

IIpakTuyeckas pabota o
teMe "llocTpoenue
aJ1(haBUTHO-4ACTOTHOTO
cJI0Baps U1 3aJaHHOTO
TeKcTa"

31

Amnanu3 Tekcra Ha
€CTECTBEHHOM SI3BIKE.
Brigenenne
OCJIEN0BATEILHOCTEN 10
mabnony. PerynspHsie
BbIpakeHUs. YaCcTOTHBIN
aHanu3

32

[IpakTuueckas pabora no
TeMe "AHau3 TeKCTa Ha
€CTECTBEHHOM SI3EIKE"

33

Crexku. Ananus
MIPaBUILHOCTH CKOOOYHOTO
BBIPOKCHHUS

34

Brruncnenue
apu(METHYECKOTO
BBIPKEHUS, 3aITUCAHHOTO B
nocThuKCHOU Gopme




35

[IpakTuyeckas pabora 1o
Teme "Brraucienue
apudmeTnyeckoro
BBIPA)KEHUS, 3aITUCAHHOTO B
nocTdukcHo# Gopme"

36

Ouepenu. Ucnionp3oBanue
ouepesn Ik BpEMEHHOTO
XpaHEHUS JTaHHBIX

37

[IpakTuyeckas pabota o
teme "Hcnonb3oBanne
ouepenn"

38

Hepesbs. Peanuzanus nepesa
C TIOMOIIBIO CCHUIOYHBIX
CTPYKTYp. JBOM4uHBIE
(OuHapHBI€) IEpEBbSI.
[Toctpoenue nepesa aist
3aJIaHHOTO
apuMeTHIECKOTO
BbIpaKEHUS

39

[IpakTuueckas pabora no
teMe "Mcnonb3oBanue
JIEpEBBLEB JUIsl BHIYNCIIEHUS
apupMeTHIECKUX
BBIpAKEHUI"




40

PexypcuBHBIE AITOPUTMBI
00xo0/1a epesa.
Hcnonp3oBaHue creka u
ouepenu A 00Xo/a aepeBa

41

PekypcHUBHBIEC aIrOPUTMBI
o0xoja nepesa.
Hcnonp30BaHKe cTEKA U
ouepenu A 00xoa aepena

42

Anroputmsl Ha rpadax.
ITocTpoeHre MUHMMAJIBHOTO
OCTOBHOTO JIepeBa
B3BEIICHHOI'O CBSA3HOIO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B riryOuny.
O6xox rpada B mmpuny

44

KonmnuecTBO pa3muuHbIX
MyTeH MEKIY BEpIIUHAMHU
OPUCHTUPOBAHHOTO
aIKINdeckoro rpaga

45

Aunroputm JIeHKCTpBI.




46

[IpakTuyeckas pabora 1o
TeMe "Brruncienue InHbL
KpaTYaHlIIero myTH MEXTy
BepIIMHaMu rpada
(anroput™m [lerikcTphn)"

47

Ausnroputm @noitga—
Yopmamia

48

3agauu, peraeMble ¢
MTOMOIIIBIO JHHAMHYECKOTO
MIPOrPaMMHUPOBAHHSL:
BBIYHCIICHUE PEKYPCHBHBIX
byHKIHI

49

[IpakTuyeckas pabora o
Teme "Brrancienne
PEKYpPCHUBHBIX (DYHKIIHIN C
MTOMOMUIBI0 AMHAMUYECKOTO
nporpaMmmMupoBaHus"

50

3agauu, pemaembie ¢
MOMOIIBIO TUHAMHYECKOTO
MIPOrPaMMHUPOBAHHS:
IMOJICYET KOJNYECTBA
BapUaHTOB




51

[IpakTuueckas pabora mo
teme "IlomcuéT xonmmuecTBa
BapHaHTOB C MOMOLIBIO
JHMHAMHUYECKOIO
MporpaMMupoBaHus”

52

3amauu, pemraempie ¢
IMOMOIIBI0 JUHAMHYECKOTO
MPOrPaMMHUPOBAHHUS: 3a/1a41
ONTUMM3ALIMHU

53

[TonsTHe 0 mapagurmax
nporpamMmmupoBanus. O630p
SI3BIKOB ITPOTrPAMMUPOBAHUS

54

ITonsaTHE 00 OOBEKTHO-
OpI/IeHTI/IpOBaHHOM
IIpOrpaMMUPOBAHUU

55

OOBEKTHI U KJIACCHI.
CBoiicTBa U METOIBI
00BEKTOB

56

OOBEKTHO-
OPUEHTUPOBAHHBIN aHAIH3




57

[IpakTuyeckast pabora o
teMe "Mcnonb3oBanue
TOTOBBIX KJIACCOB B
nporpamme"”

58

Pazpabotka nmporpamm Ha
OCHOBE 00BEKTHO-

OpPUEHTUPOBAHHOTO 10/1X0/1a

59

IIpakTryeckas padora
"Pa3zpaboTtka npocrtoit
IIPOrpaMMBI €
HCII0JIb30BaHUEM KJIaccoB"

60

HNukancynsmus.
[IpakTuyeckas padbota o
teme "Pa3paboTka Kiacca,
HCIIOJIb3YIOLIETO
MHKATCYJISIIHI0"

0.5

61

Hacienosanue.
[omumopduszm

62

[IpakTuueckas pabora o

teme "Pa3paboTka nepapxuu

KJ1accoB"

63

Cpenpl ObICTpOIt pazpaboTKu
nporpamm. IIpoektupoBanue

nHTepdeiica Mmoap30BaTems




64

[IpoexkTupoBanue
uHTepdeiica moab3oBarens

65

Hcnonp3oBanue roToBLIX
yIPaBISEMBIX 2JIEMEHTOB

JUIS IOCTPOCHMsI UHTepdeiica

66

[IpakTuueckas pabora no
Teme "Pa3paboTka

MIPOTPaMMBbI ¢ TpadhUIeCKUM
uHTepdeiicom”

67

N3yuenne BTOpPOro si3bika
IIPOrPpaMMHUPOBAHUS

68

N3ydenue BTOpOro A3bIka
MIPOrpPaMMHUPOBAHUS

69

Oranel KOMIIBIOTEPHO-
MaTeMaTH4eCKOIro
MO/IETTUPOBAHUS

70

Juckperusanus npu
MaTeMaTHYEeCKOM
MOJIETUPOBAaHUH
HEMpPEPHIBHBIX MPOILIECCOB.
MogenupoBaHue JBUKEHUS




71

[IpakTuyeckas pabota 1o
teme "MonenupoBaHue
IBIOKEHNA"

72

MopenupoBanue
OMOJIOTMYECKHUX CHCTEM.
[IpakTuyeckas pabora o
Teme "MopaenupoBanue
OMOJIOTHYECKUX CUCTEM"

0.5

73

MaremaTHdeckue MOJICTH B
SKOHOMHUKE.
BreraucnourensHbIC
SKCIEPUMEHTBI C MOJIETIAMU

74

BeposiTHOCTHBIE MOJENH.
[IpakTuueckas pabora o
TeMme "MMuTanmmonHoe
MO/JICTTUPOBAHKUE C TOMOIIIBIO
Metos1a Monte-Kapio"

0.5

75

Kommneroreproe
MOJIETTUPOBAHUE CUCTEM
yHpaBIeHUS




76

OO0paboTka pe3yIbTaToB
IKCIICPUMECHTA

77

TabnuuHble (pensuroHHbIE)
0a3bl JaHHBIX

78

ITouck, coprupoBka u
GuIbTpanus T1aHHBIX.
3anpocsl Ha BEIOOPKY
JAHHBIX. 3aMPOCHI C
napameTpamu.
Brraucnsemsle nosus B
3arpocax

79

[IpakTuyeckas pabota o
teme "Pabora ¢ roToBoit
0a30ii maHHBIX"

80

MuoroTabiau4nbie 0a3bl
NaHHBIX. THIIBI CBA3EH
MEXy TabIumIamMu.
Bremmwnii kimrod.
IlemocTHOCTH 62361 JAHHBIX

81

[IpakTuyeckas pabora o
teme "Pa3pabotka
MHOTOTA0IMYHOM 0a3bI
JaHHBIX"




82

3anpockl K
MHOTOTa0IMYHBIM Oa3am
TAHHBIX

83

[IpakTuyeckas pabota o
TeMe "3anpocel K
MHOTOTa0IMYHON Oa3e
JaHHBIX"

84

S3bIK ynIpaBieHUS JAaHHBIMU

SQL

85

[IpakTuueckas pabora mo
TeMe "YTpaBieHHe TaHHbBIMU
C IOMOIIBIO si3bIKa SQL"

86

Hepensmmonnsie 6a3bl
JTAHHBIX. DKCIIEPTHHIE
CHUCTEMEI

87

WHTepHeT-npriioxeHus

88

ITonsaTHE O CEpBEPHOU U
KJIMEHTCKOM YacCTAX CauTa.
TexHonorus «KJINEHT —
cepBep», €€ TOCTONHCTBA U
HEIOCTATKH

&9

OcuoBbI a361ka HTML

90

[IpakTrueckas pabota 1o
TeMe "Co3aaHue TEKCTOBOM
BeO-CcTpaHHIIBI"




91

OcuossI ga36ika HTML

92

OcHoBHI a361ka HTML

93

[IpakTrueckas pabora 1o
teMe "Co3nanue BeoO-
CTPaHMI[bl, BKIIOYAIOLIEH
MYJIbTUMEUIHBIE O0BEKTHI
(pucyHKH, 3ByKOBBIE
JaHHBIC, BU1€0)"

94

OCHOBBI KacCKa HBIX Ta0INIL]
ctuneit (CSS)

95

IIpakTuyeckas pabora 1o
teme "OdopmieHue
CTpPaHUIIBI C TOMOIIBIO
KacKaJaHbIX Ta0IuI| cTHIEH"

96

Crenapuu Ha sI3bIKE
JavaScript

97

Cuenapuu Ha sI3bIKE
JavaScript

98

®opmbl Ha BEO-CTpaHHILIE

99

[IpakTuyeckas pabora mo
teme "O06paboTka JaHHBIX

(bOpM"




100

Pa3memenue BeO-caliToB.
VYcnyra xoctuHra. 3arpyska
(haiinoB Ha calT

101

Kanpuposanue.
Hcnpasnenne nepcreKkTUBbIL.
I'mcrorpamma. Koppeknus
YPOBHEH, KOPPEKIIMS 1BETA.
OObecuBeunBaHue LBETHBIX
M300pakeHUI

102

BBoa n3obpaxenuii ¢
WCTIOJIb30BAHUEM Pa3THYHBIX
U(PPOBBIX YCTPOUCTB.
[TpakTryeckas pabota mo
teme "O6pabdoTka mH(PPOBHIX
¢dororpaduii”

0.5

103

Perymis. Pabota ¢
obmnactsamu. OUIBTPHI.
[IpakTuyeckas pabota o
teme "Perymb @ poBhIx
¢dotorpaduit”

0.5

104

MHorocoitHbIe
n3o0paxeHus. TexcToBbie
cion. Macka cios. Kagams!.
CoxpaHeHue BbIICTICHHON
obnacTH




105

[IpakTuyeckas pabota 1o
teme "MHorocioiiHbie
n3zo0paxeHus"

106

[ToaroroBka wiurOCTpaun
JUISL BEO-CaiiToB.
[IpakTuyeckas pabora o
Teme "AHUMUPOBAHHbIE
n3o0paxeHus"

0.5

107

Bekrophas rpaduxka.
Bekropusanus pacTpoBbIX
M300paxXeHUA

108

[IpakTuueckas pabora no
teme "BekTopHas rpaduka"

109

[IpuHUMIIBI TOCTPOEHUS U
peAAKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

110

[IpakTrueckas pabota 1o
teme "Co31aHue IpoCThIX
TPEXMEPHBIX MoJenei"

111

CeToYHBIE MOJIENH.
Marepuaibl

112

[IpakTuyeckas pabora o
teme "CerouHbsle Mmoacau"




MoaenupoBanue
113 HCTOYHHUKOB OCBEIIECHUS.
Kamepsr

114 [IpakTuyeckas pabota o
teme "Pennepunr"”

AJIUTHBHBIE TEXHOJIOTHU

115
(3D-npuHTEpBHI)

[TonsiTHE O BUPTYyanbHON
116 | peanbHOCTH U TOTIOJHEHHON
peasbHOCTH

117 | PesepBHOE Bpems

118 | PesepBHOE Bpems

119 | PesepBHOE Bpems

120 | PesepBHOE Bpems

121 Pe3epBHOE BpeMst

122 | PesepBHOE Bpems

123 Pe3epBHOE BpeMst

124 | PesepBHOE Bpems

125 PeszepBHOe Bpems

126 | PesepBHOE Bpems

127 | PesepBHOE Bpems

128 PesepBHOE Bpems

129 | PesepBHOE Bpems

S S e e I SO [y o e I Y ISy Wy [ WG Sy



130

PesepBHOe Bpems

1
131 | PesepBHOE Bpems 1
132 | PesepBHoOe Bpemst 1
133 | PesepBHOE Bpemst 1
134 | PesepBHOE Bpems 1
135 | PesepBHOe Bpemst 1
136 | PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

136

36.5




IMPOBEPSIEMBIE HA EI'D ITIO UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM OCBOCHUSI OCHOBHOI
o0pa3oBaTeIbHON NPOrpaMMBbI CpeiHero o01mero od0pa3oBanus

3namu (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX TPHUHIMIIOB YCTpOWCTBA ¥  (YHKIMOHHPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB; TCHJCHIMNA Pa3BUTHA
KOMIIbIOTEPHBIX TEXHOJOIMH; BIIQJICHUE HaBbIKAMU pabOTHl € ONEpalMOHHBIMHU
CUCTEMaMH M OCHOBHBIMHM BHUJAMH MPOTPAMMHOTO OOECHEeYeHHUs ISl pelieHUs

y4eOHBIX 3aJ1au 10 BRIOPAaHHOHU CIIeUAIN3aluu

1.2

Hannume  mpencraBieHnit o 0a30BBIX — NPUHIUIAX ~ OpPraHW3alUd |

(GYHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETei

1.3

Ilonnmanue OCHOBHBIX IIPUHIHUIIOB AUCKPECTHU3AllUN Ppa3InYHbIX BHU 0B

uHpopmarun

1.4

ITonnmaHnue 6a30BbIX AITOPUTMOB 0OPAOOTKH YMCIOBOM U TEKCTOBOW MH(POPMALIUU
(3amMch 4yucesl B MO3UIMOHHOW CHCTEME CUMCIIECHHUS, NEIUMOCTh LEJbIX YHCEN;
HaXOXXJCHHE BCEX TPOCTHIX YHCET B 3aJaHHOM Juamna3oHe; o0paboTka
MHOT'OpPa3psAHBIX LEIbIX YHCEI; aHAJIN3 CUMBOJIBHBIX CTPOK U APYTHX ), AITOPUTMOB

IMOUCKa U COPTUPOBKU

1.5

3HaHue (YHKIMOHAJIBHBIE BO3MOXHOCTH HMHCTPYMEHTAIBHBIX CPEICTB CpEIbl

pa3paboTku

1.6

BnageHue OCHOBHBIMU CBEJIEHUSIMU O 0a3axX NaHHBIX, UX CTPYKTYpe, CpelaCTBax

CO3JIaHMsI ¥ pabOTHI C HUMU

1.7

[lonuMaHne BO3MOXHOCTEM W OrpPaHUYEHMM TEXHOJOTHM HCKYCCTBEHHOTO
MHTEJUIEKTA B PA3JIUYHBIX OOJIACTIX; HAIWYHME MPEICTaBICHUNH 00 MCIOIb30BAHUHU

MH(POPMALIMOHHBIX TEXHOJIOIMH B Pa3IMUHBIX MPOo(hecCHOHAIBHBIX cepax




1.8

BiageHue — TeopeTMYecKMM  ammapaTroM, — MO3BOJSIOIIMM  OCYIIECTBIATH
NPEACTABICHUE 3aJaHHOIO HATypaJbHOIO YHCJIAa B pa3IMYHBIX CHCTEMax
CUMCJICHUSI; BBINOJHATh MPEOOpa30BaHMs JIOTMUECKUX BBIPAKEHUHM, HCIOIB3YS
3aKOHBI aNTeOphl JIOTUKU; ONPEEIATh KpaTualilinii MyTh BO B3BELICHHOM Tpade U

KOJIMYECTBO HYTeﬁ MCKAY BEpUHIMHAMH OPUCHTUPOBAHHOI'O AlTUKIIMYECKOIO T pa(ba

Ymems

2.1

YMeHue HuCnob30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIU Ul aHalln3a
00OBEKTOB U MPOLIECCOB: (POPMYITHPOBATH 1IETTb MOACTUPOBAHNUS, BHITIOIHATH aHAIIN3
pe3yJabTaTOB, IOJYYEHHBIX B XOJ€ MOJEIUPOBAHMSA; OLICHHWBATh a/leKBATHOCTh
MOJIEIN MOJAEIMPYEMOMY OOBEKTYy WIN IPOLECCY; MNPEACTaBIATh Pe3yJbTaThl

MOZACIIMPOBAHUA B HAIJIAAHOM BUIC

2.2

YMmenue KJIaccu(UIpoBaTh OCHOBHBIE  3aJa4uM aHajgu3a  JIaHHBIX
(mporHo3upoBaHue, KiaccupUKalus, KiIacTepu3alus, aHalu3 OTKIOHCHH);
MMOHUMATH MIOCIIEI0BATEIBHOCTh PEIICHUS 3a/]a4 aHalIM3a JaHHBIX: COOP MEePBUYHBIX
JTAHHBIX, OYMCTKA W OIICHKA Ka4eCTBa JTaHHBIX, BEIOOP U (WJIM) TIOCTPOCHUE MOJICTIH,

Hpeo6pa3OBaHHe JaHHBIX, BU3yaJIn3alus JaHHBIX, HHTCpHIPCTALUA PE3YJILTATOB

23

YMmeHue onpenensiTh WHPOPMAIMOHHBIM O0BEM TEKCTOBBIX, TpapUuecKux U
3BYKOBBIX JIaHHBIX TMIPH 33/JaHHBIX [apaMeTpax JAUCKPETU3aluu. YMEHHue
OIIPEAETSTH CPEAHIOI CKOPOCTH ITepejadll TaHHBIX, OLICHUBATh H3MEHEHNE BPEMEHU
nepeayd npyu U3MEHEHUH HMH()OPMAIMOHHOTO 00bEMa JAHHBIX U XapaKTEPUCTHK

KaHalia CBsA3U

24

YMeHue CTpOuTh KO, OOECICUMBAIONINN HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIONO

JJINHY COO6IJ.I€HI/I$[ npu W3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHue UcIob30BaTh IIpHu pCHICHUMA 3aaa4 CBOMCTBa HOBHHHOHHOﬁ 3aI1iMCH 4YUCCll,
AJITOPUTMBI IMOCTPOCHHUA 3allMCHU 4YHCJia B MMO3HUITMOHHON CHCTEME CYHCICHHS C
3aaHHbIM OCHOBAHUECM U MOCTPOCHUS YUCJIa 11O CTPOKE, cogepmameﬁ 3aIllMCh 3TOT'O
Yucja B IIO3UIIMOHHOM CHCTEME CUMCJICHHS C 3aJaHHBIM OCHOBAHHCM; YMCHHUC

BBIIIOJIHATH apI/I(i)MeTI/IIICCKI/Ie onepanr B IO3UIMUOHHBIX CUCTEMAX CUUCIICHUA




2.6

YMeHue CTPOUTH JOTHMUYECKOE BBIPAKEHUE B JIU3IBIOHKTUBHOW M KOHBIOHKTMBHOU
HOPMAaJIBHBIX (hOpMax IO 3aJIaHHOW TaOJIMIIC MCTHHHOCTH, MCCIIEIOBAaTh 00JIACTh
WCTUHHOCTH BBICKA3bIBaHUS, COJIEPHKALIETO TEPEMEHHBIC, PEIIATh HECI0KHBIE

JIOTUYECKHUE YPABHEHMUSI

2.7

YMeHue penath aIrOPUTMUYECKHE 33]1a4H, CBS3aHHBIC ¢ aHAIIM30M rpadoB (3a1aun
MOCTPOCHUS ONTUMAIBHOTO MyTH MEXIy BepminHaMu rpada, ompeaeneHus
KOJIMYECTBA PA3NUYHBIX TyTed MeEXIy BEpUIMHAMU  OPHUEHTHPOBAHHOIO

AIUKINYECKOTo rpada)

2.8

YMeHHE WCHOb30BaTh JEPEBbS IPU AHANM3E M IIOCTPOEHWU KOJIOB M JJIA
NPEJCTaBICHUS apu(PMETHYECKHX BBIPAXCHHUH, MPHU PEIICHUH 3ajad IOHCKa M
COPTUPOBKH; YMEHHE CTPOUTH JEPEBO HIPBI IO 3aJaHHOMY AaJITOPUTMY;

pa3pa6aTBIBaTb 1 000CHOBEIBATh BBIMT'PBIIIHYIO CTPATCTUIO UI'PBI

2.9

Vmenue AHAJIM3UPOBATh AJITOPUTMBI C HCIIOJB30BaHUEM Ta6J'II/IH TPAaCCUPOBKU;
OIPCACIIATH 0€e3 UCITOIb30BaHUS KOMITBIOTECPA PE3YyJIbTAaThl BBITTOJIHCHUSA HCCIOKHBIX
nporpamMm, BKIIHOHANOMIUX HOHUKIIBI, BETBJICHUA W TOANPOTpAMMBI, IIPU 3aJaHHBIX

HCXOOHBIX JaHHBIX

2.10

YMeHue omnpeaensiTh CI0XKHOCTh H3y4aeMblX B Kypce Oa30BBIX alrOpUTMOB
(cymMMHpOBaHME DJIEMEHTOB MAacCUBa, COPTUPOBKA MAacCHBa, IepeOOpHBIE
QJITOPUTMBI, ABOWYHBIA NOUCK) U NPUBOAUTH NPUMEPHI HECKOJIBKUX AJITOPUTMOB

pa3H0171 CJIOKHOCTH JIs1 PCHICHUA O,Z[HOI71 3aJa4u

2.11

Brnanenue yHHMBEpCAJbHBIM SI3BIKOM MPOTPAMMHPOBAHMS  BBICOKOTO  YPOBHSA
(ITackanb, Python, Java, C++, C#), npeactaBieHussMu 0 0a30BbIX THIIAX JAHHBIX U
CTPYKTypax JaHHBIX; YMEHHE HCIOJNb30BaTh OCHOBHBIE  YIIPABISAIOIINE
KOHCTPYKIIMW; YyMEHHUE OCYIIECTBIATh AaHAIM3 TMPEIJI0KEHHONW TPOTPaMMBbI;
OTpENENATh pe3yJbTaThl paboThl MPOrpPaMMbl MIPH 3aJaHHBIX MCXOJHBIX JAHHBIX;
ONpenensaTh, MPU KAKUX HMCXOAHBIX JAHHBIX BO3MOXHO MOJYYEHUE YKa3aHHBIX
pEe3yJIbTATOB; BBISBIATH JaHHBIE, KOTOPbIE MOTYT NPHBECTH K OIIMOKE B paboTe

IIPOrpaMMbl; GOPMYIUPOBATH MPEIIOKEHHS 110 YIYUIIEHUIO POTPAMMHOI0 KoAa




2.12

YMeHue peain30BbIBATh Ha BRIOPAHHOM JJISl U3YUEHUS SI3bIKE MPOTPaMMHUPOBAHUS
Bbicokoro ypoBHs (ITackanb, Python, Java, C++, C#) TumnoBble aiaropuTMbl
00pabOTKU YKCEN, YUCIOBBIX IOCIEJOBATEIBHOCTEN U MAacCCUBOB: MPEICTABICHHUE
yyciia B BHJAE Habopa HPOCTBIX COMHOXHTENEH; HaX0XJIEHHE MaKCHUMaJbHOU
(MUHUMAaNBHON) LU PBI HATYPATBHOIO YUCIIA, 3aIUCAHHOTO B CUCTEME CUMCIICHHS
C OCHOBaHHMEM, He IpeBblmatomuM 10; BerunuciIeHne 0000IEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCHBa WJIM YHCIIOBOM IOCIEA0BATEILHOCTH (CyMMBI, IIPOU3BEIECHUS
CpeaHero apu(pMeTu4eckoro, MHHHMAJIBHOTO M MAaKCHMAaJbHOTO JJIEMEHTOB,
KOJINYECTBA HJIEMEHTOB, YAOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHUIO); COPTHUPOBKY
JJIEMEHTOB MAaCCHBAa; YMEHHE MCIOJIb30BaTh B IIPOrpaMMax JaHHbIE pa3IUYHBIX
THTIOB C Y4€TOM OTPAHUYECHMI Ha JIMAINa30H UX BO3MOXKHBIX 3HAaYEHUH, IPUMEHATH
IIpU pEIIEHUU 3a7ad CTPYKTYpbl JAHHBIX (CIIUCKH, CIIOBApH, CTEKU, OYEpPE.H,
JIepeBbsl); IPUMEHATh CTAaHJAPTHBIE U COOCTBEHHBIE MOIIIPOTPaMMBI 11t 00paboTKH
YHCIIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIb30BATh MPH pa3pabOTKe NporpaMm
OMOIMOTEKH MOAIPOrpaMM; YMEHHUE HCIIOJIb30BATh CPECTBA OTJIAIKU MPOrpaMM B

cpezie mporpaMMHUPOBaHUS

2.13

YMeHHe HCIONb30BaTh 3JIEKTPOHHBIC TAONUIBI JJIS aHalW3a, MPEICTaBICHHUS U
00pabOTKH JaHHBIX (BKJIOYas BBHIOOP ONTHUMAJIBHOTO PEIICHHS, MOJ00p JHUHUU
TPEeHJIa, PEIICHUE 3a7ad MPOTHO3MPOBAHHS), YMEHHUE HCIOJIh30BaTh TaOJIMYHBIC

(pensitioHHBIC) 0a3bl JaHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

YMeHue  OpraHu30BBIBATH  JIMYHOEC  HMHQPOPMAIMOHHOE  MPOCTPAHCTBO  C
UCTONIb30BAaHUEM PA3jIMYHBIX CPEACTB IMU(PPOBBIX TEXHOJOTUH; TMOHUMAaHHE
BO3MOXXHOCTEH IIU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(GPOBHIX

o0pa3oBaTeNbHbIX CEPBUCOB




IHEPEYEHD 2JIEMEHTOB COIEPKXAHUS, IIPOBEPAEMBIX HA
EI'S 10 HTHO®OPMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

[{udposas rpaMOTHOCTH

1.1

OcCHOBHBIE TCHICHIIMYU Pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTHH. [1apamiensHble
BBIYMCIICHHs. MHOronponeccopHsle cucteMsl. Pacnpenenénueie

BBIYUCIIUTEILHBIC CUCTEMBI U 00pab0TKa OOIBIIUX TaHHBIX

1.2

[IpyHUUNBI TOCTPOCHMUSI W alIapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Ceressie npoTokonbl. Cets MHTEpHET. Anpecanus B cetu MaTepHeT. [IpoTokonsl
creka TCP/IP. Cucrema momeHHbBIX UMEH. Pasnenenume [P-cetm Ha moxcetu ¢

IIOMOIILI0O MAaCOK IOJICETEN

1.3

daiinobas cuctema. Ilouck B (aitmoBoii cucreme. IIpuHIUIIBI pa3MmenieHuss U
UMeHOBaHUs (PailyioB B onroBpeMeHHoi namsitu. [11aGnoHs! 1yt onucanus rpyImn

daitios

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBUCHMOCTh BpPEMCHU nepcaauun oT

UH(POPMALMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTHK KaHaa CBSI3U

1.5

HIudpoBanue naHHbIX. CUMMETpHYHBIE U HecUMMeTpHuHble mHUQpbL. ndpsr
npoctoil 3amensl. [ludp Leszaps. Hudpp Buxenepa. Anroputm mudpoBaHHs
RSA

1.6

KOI[LI, IIO3BOJIAOIIHUC O6Hap}/')KI/IBaTB " UCHPABJIATH OI_HI/I6I(I/I, BO3HHUKAIONIUEC MpU
nepeaadyc JaHHbIX. Paccrosaue XsMmmuHra. KOI[I/IpOBaHI/Ie C IIOBTOPCHUEM OUTOB.

Koasr Xommuara

TeopeTnueckre 0OCHOBBI HHPOPMATHKU

2.1

JBonuHOe KogupoBaHue. PaBHOMEpHbIE 1 HEpaBHOMEPHBIE KObL. J[ekoaupoBaHue
COOOIIEHUH, 3alMCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KO/IOB. Ycioue daHo.

HOCTpOCHI/Ie OAHO3HAYHO ACKOAWPYECMBIX KOAOB C IOMOIIBLIO ACPEBA




2.2

TeopeTnueckne mNOAXOAbI K OLEHKE KoiuuecTBa HHpopManuu. EnuHuIs!
U3MepeHus KonndyecTBa nHGopMarun. AnpaBUTHBIN TOIXO/ K OIIEHKE KOJTMUECTBA
uHpopmauuu. 3akoH anauTuBHOCTH  MHGpopMmaruu. Dopmyna  Xaptiu.

Nudopmanus u BepositHocTs. Dopmyina [llenHona
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Cuctembl cumucienus. Pa3BépHyTasi 3amuch LEIbIX W JPOOHBIX YHCET B
MO3HUIIMOHHON cHcTeMe cuuciieHnss. CBOMCTBA ITO3UIIMOHHOM 3aIllMCH 4YHCIIa:
KOJMYECTBO MHU(P B 3alUCH, MPU3HAK JCIMMOCTH YUCJIa HA OCHOBAHUE CHCTEMBI
CUUCIICHUS. AJITOPUTM MEPEBOJIA LIEJIOr0 YKCia U3 P-UYHON CHUCTEMBI CUMCIICHUS
B JICCATHYHYIO. AJITOPUTM TEPeBOAa KOHEYHOH P-m4HOI ApoOM B AECATUUHYIO.
ANTOpUTM TIEpeBOJA LEJOr0 4Yucia U3 JACCATUYHOM CHUCTEMbl cuMciieHus B P-
nunyto. IlepeBony koHeuHOW necsaTHUHOM npodu B P-uunyro. J[BomuHnas,
BOCbMEPUYHASA M IIECTHALATEPUYHAS CUCTEMBI CUUCIICHUS, CBSA3b MEXIY HUMH.

Apudmerndeckre onepaiy B MO3UIIMOHHBIX CHCTEMaX CUHCICHUS

24

Tpoana;I YpaBHOBCUICHHAsA CUCTEMA CUHHCIICHHA. ,HBOI/I‘IHO-I[CCHTI/ILIHEU{ cucrema

CUHUCJIICHUA

2.5

Komuposanue texcroB. KogupoBka ASCII. OxnobGaliTHbie KoaupoBku. CTaHmapT
UNICODE. Konupoka UTF-8. Omnpenenenve HHPOPMAIMOHHOTO 00bEMa

TEKCTOBBIX COOOILIEHUN

2.6

KoaupoBanue nzobpaxenuii. Onenka nHPOPMAIMOHHOTO 00BEMa rpauuecKux
JAHHBIX MPU 3a/laHHBIX pa3peleHUH U IIIyOuHe KOAWpOBaHUs IBeTa. L[BeToBbIE
moznenn. KoampoBanme 3Byka. OneHka HH(OPMAaIMOHHOTO 00BEMa 3BYKOBBIX

JAaHHBIX IIPH 3aJJaHHBIX YaCTOTC AUCKPECTU3AINU U pa3pAAHOCTH KOAUPOBAHUA




2.7

Anrebpa goruku. IloHatue BbICKa3biBaHMsA. BbIcka3bIiBaTenbHBIE  (OPMBI
(npenukatel). KBaHTOpBI CyIIeCTBOBAaHUS U BCEOOIIHOCTH.

Jlornueckue omepamuu. Tabmuipl HMCTUHHOCTH. JlOormyeckue BbIpaKECHUSI.
Jlornueckue ToxxaecTBa. Jlornyeckue onepannuy 1 onepanuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpsl JIOTMKH. OKBUBAJIEHTHbIE MpeoOpa3oBaHMs JIOTHUECKUX
BBIpaKEHMI. JIornueckue ypaBHEHHs U CHCTEMBI ypaBHEHUM.

Jlornueckue (YHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHX
(GYHKLIUH OT KOJIMYECTBA apTyMEHTOB.

Kanonmnueckue popmbl JJIOTHUECKUX BBIPAXKESHUN

2.8

COBepIHeHHI)IC JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX MTOCTPOCHUSA 110 Ta6n1/1ue HUCTHUHHOCTH

2.9

Jlornueckue sraeMeHTBHI B cocraBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmatop. [locTpoeHrne cxeM Ha JOTMYECKHMX 3J€MEHTax Mo
3aJJaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3amlKcCh JIOTMUYECKOTO BBIPAKEHUS I10

JIOTUYECKOI cXeMe

2.10

Mogenu u wMopenupoBanue. lLlenu wmonenupoBaHus. AJNEKBATHOCTb MOJACIH
MOJIETTUPYyEeMOMY O0BEKTY WiH npoueccy. DopManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3yabTaTOB MOAEIUPOBAHUS B BUJE, YA0OHOM JJisi BOCIPUSATHUS

4esoBeKoM. ['paduueckoe nmpeacTaBlieHre JaHHbBIX (CXEeMBbI, TAOIUIIbI, TPadUKH).

2.11

[IpencraBnenue HenbIx YUCel B NaMATH KOMIbIOTEpa. OrpaHN4eHHOCTh AUana3oHa
YHCeJl IPU OTPaHUYEHUU KOJIMYECTBA pa3psAnoB. [lepenonHenne pa3psiHON CETKU.
be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. JIBOMYHBIN TOMOHUTEIbHBIN
KO/l OTPULIATEIbHBIX YUCEL.

[ToOutoBbIe  JOrMueckue omnepanuu. Jlormueckuif, apupmeTHyeckuid U
muknuyeckuit  caBurd.  llIudposanune ¢ momompo NOOMTOBOH —omnepanuu

«ucxirougaromee NJIN»

2.12

[IpencraBneHne BeIECTBEHHBIX YUCEN B MAMATH KOMIIbIOTEpa. 3Havallast 4acTb U
NOpsAJOK yucia. J[nana3oH 3HaueHU BeeCTBEHHbIX yucell. [Ipobnembl xpaneHus
BELIECTBEHHBIX 4YMCEJ, CBSI3aHHBIE C OrPAHUYECHHEM KOJIMYECTBA pa3psaoB.
BrimonHenue onepauuii ¢ BEIIECTBEHHBIMU YHCIIAMH, HAKOIUICHHWE OIIMOOK MpH

BBIYHCIICHUAX




2.13

I'padpr. OcHoBHBIE TOHSATHS. Bumel rpagos. Omnucanme rpadoB ¢ MOMOMIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIUCKOB CMEXHOCTHU. PemieHune
QIFOPUTMUYECKUX 3aJay, CBS3aHHBIX C aHanu3oM TIpadoB (IIOCTPOEHHE
ONTUMAJBLHOTO MYTH MEXAy BepUIMHaMH rpada, omnpeaeneHUe KoJIMYecTBa

Pa3IMYHBIX IMyTeH MEXTy BEpIIMHAMHI OPHEHTHPOBAHHOTO alIUKIMYECKOTo rpada)

2.14

HepeBbsi. bunapuoe pepeBo. JlepeBbsi mowmcka. CrmocoObl 00xoma Jepesa.
[IpencraBnenue apuMeTHUecKUX BhIpaXKEHUH B Bujae nepeBa. lcmonb3oBaHue

I‘pa(bOB H JCPCBLECB IIPH OIIMCAHHUH 00BEKTOB U IMPpOLECCOB OKPYKAOIICTO MUpa

2.15

JlMcKpeTHbIE UIPbI ABYX UIPOKOB ¢ MojiHOW mHpopmauuei. Iloctpoenue aepesa
nepebopa BapUAHTOB, OINMCAaHWE CTpaTerMu Wrpsl B TaOauM4HON (opme.

BrMrpsliHbeie ¥ IPOUTPHIIIHBIE TO3ULMHA. BBIUTPBIIIHBIE CTpATEruu

2.16

Cpe,Z[CTBa HUCKYCCTBCHHOI'O MHTCJIJICKTA. I/II[eHTI/I(I)I/IKaI_II/ISI " IIOUCK H306pa)l(eHPII>i,
paciio3HaBaHHUC JIUII. Hcnonw3oBanne MCTOJOB HCKYCCTBCHHOI'O HHTCJIJICKTA B
06yqa}0mnx cucremax. Mcmoap3oBaHue MCTOOOB MCKYCCTBCHHOI'O MHTCIIJICKTA B

pobororexnuke. uTepuer Bemieil. Heliponusie cetu

ANTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanuzanusa NOHATUA anroputMa. MammHa TelopuHra Kak yHUBEpcaibHas

MOJENb BBIYUCIEHUIN

3.2

O1eHKa CII0)KHOCTH BBIYHCIICHUA. BpeMs paboThl 1 00BEM UCTIONB3yEeMOM TaMSATH,
HUX 3aBUCHUMOCTb OT pa3dMepa HCXOAHBIX JaHHBIX. OHGHKa aCHMIITOTHYECKOM
CJIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI ITOJIMHOMHUAIIBHOM cllo’kHOCTH. [lepebopHbie
anropuTMsl. [IprMephl pa3nuYHBIX aNTOPUTMOB PEIICHUS OJTHOM 3aa4u, KOTOPbIE

HMCIOT pa3IMd4HYI0 CJIIOKHOCTDH

3.3

Omnpenenenne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIPaBJICHUST HWCIOJHHUTEISIMH M BBIUUCIUTEIBHBIX anropuTMoB. OrmpeaeneHue

UCXOJIHBIX TAHHBIX, IIPU KOTOPBIX aJITOPUTM MOKET J1aTh TPeOyeMBbIil pe3yabTaT
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ANropuT™Mbl  00pabOTKM HATYpaIbHBIX YHCEN, 3aMUCAHHBIX B TO3UIHUOHHBIX
cUcTeMax CYMCJICHHUsA: pa30ueHHe 3alucu Yuclia Ha OTHAeNbHble LUQPBHI,
HaXOXXJIEHWE CYMMbl M TPOU3BENCHHMA LU(pP, HAXO0XKICHHE MaKCHUMaJbHOU
(MUHMMAaNBHOM) HUQPBHL.

[IpencraBnenue uucia B BHAE HAOOpa IMPOCTBIX COMHOXHUTENCH. ANTOpUTM
ObICTPOro BO3BeEHUs B cTeneHb. [lonck mpocThIX yucen B 3aJJaHHOM AMaIla30He

C TIOMOUIBIO aJITOPUTMA «PEIIeTo DpaTocheHar

3.5

MHoropa3psiiHble LeNble Yncia, 3aJa4l JUIMHHON apu(MeTuKu

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsel naHHBIX:
[IEJIOUMCIICHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIC, JIOTUYECKHE. BeTBiieHus.
Crnosxnble ycnoBus. ksl ¢ yciaoBueM. L{ukisl 1o nepeMeHHOM.

OOpaboTka maHHBIX, XpaHsamuxcs B (ainax. TekcToBble W NBOUYHBIC (DAIIBI.
daiinossie mepeMeHHble ((aitoBeie ykaszarenu). Urenue u3 (aitna. 3anuce B
daiin.

Paz0uenue 3agaun Ha noazaaaqn. [lognporpaMmel (ipoueaypsl 1 QyHKIHH).

Hcnonbp3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH SI3BIKA MporpaMMHpOBaHUsg

3.7

Pexypcusi. PexypcuBHble nponenypsl U ¢(yHKiuu. Vcnoip3oBaHue cTeka s

OopraHu3an pCKyYpCUBHBIX BBI3OBOB

3.8

Uucnennsle MeToAbl. TouyHOe M NMpHOMMKEHHOE pelieHus 3anaud. YucneHHoe
pellleHne ypaBHEHUN C TMOMOIIBI0 Moadopa mapaMerpa. UMCIeHHBIE METObI
pelieHus ypaBHEHUH: MeToJ 1epedopa, METOJ TOJIOBUHHOTO JIEJICHHS.
[TpubnmkEHHOE BBIYUCIICHUE JIJIUH KPUBBIX. BBIUmcieHue riomaaeid Guryp c
MOMOIIIBI0 YHCJIEHHBIX METOJ0OB (METOJA MPSIMOYTOJIbHHUKOB, METOJl Tpameuui).
[Touck wmakcumyma (MHUHMMyMa) GYHKIMM OJHOW TEPEMEHHOW METOJ0M

ITOJIOBHHHOT'O ACJTICHUA

3.9

OO6paboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (YHKIMH — sI3bIKa
POrpaMMHPOBAHHUS I 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTpPOK: HO}IC‘-IéT KOJIMYECTBA TMOSABJIEHWH CHMBOJA B CTPOKE,
pa3bueHue CTPOKH Ha CJIOBa MO MPOOEIbLHBIM CUMBOJIaM, TIOUCK TTOICTPOKU BHYTPH
JTAHHOM CTPOKM, 3aMeHa HalJIeHHOH MOJICTPOKU Ha JPYrylo CTpoky. I'eHeparus
BCEX CJIOB B HEKOTOPOM ajI(paBHUTE, yIOBIECTBOPSIOMINX 33JaHHBIM OIPaHUYCHUSIM.

[IpeoGpa3oBanue yncia B CAMBOJIBHYIO CTPOKY M 00paTHO




3.10

MaccuBel ¥ IIOCIEOOBATEIBHOCTH  4HcCel. BpelgucieHue  0000IIEHHBIX
XapaKTEPUCTUK JIEMEHTOB MacCUBa WJIM YUCIOBOM MOCIEA0BATEIIbHOCTH (CYMMBI,
MPOU3BENICHUS, CPEIHETO apu(PMETUYECKOTO, MUHUMAIBFHOTO M MaKCUMAJIbHOTO
3JIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIMX 33JaHHOMY YCJIOBHIO).
JluHelHbII TOUCK 3aJaHHOTO 3HAYEHUsS B MacCHBE. AJTOpUTMBI PAOOTHI ¢
AJIeMEHTaMU MacCuBa C OJIHOKPAaTHBIM MPOCMOTpoM MaccuBa. CopTuUpOBKa
OJIHOMEpHOTo MaccuBa. [IpocTbie METOABI COPTUPOBKH (METOJ My3bIPhKa, METO
BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpoBKa ciiusHueM. bbicTpas copTupoBka

Maccusa (anroput™m QuickSort). JIBon4HBIN TOUCK B OTCOPTUPOBAHHOM MacCUBE

3.11

JIBymMepHbIe MacCUBBI (MATPUILbl). ANTOPUTMBI 00paOOTKH IBYMEPHBIX MACCHUBOB:
3aroJHEHUE JBYMEPHOIO YMCIIOBOIO MAacCHBa IO 3a/IaHHBIM IpaBHJIaM, MOUCK
3JIEMEHTA B IBYMEPHOM MAacCUBE, BBIYMCIIEHHE MaKCUMyMa (MUHUMYyMa) U CyMMBbI
9JIEMEHTOB JIBYMEPHOTO MacCUBa, MEPECTaHOBKA CTPOK M CTOJIOLIOB JABYMEPHOTO

MacCCHUBa

3.12

CrnoBapu (accolMaTUBHBIE MAaCCUBBI, 0TOOpakeHus). Xom-radbnuubl. [loctpoenue

aﬂ(i)aBI/ITHO-‘IaCTOTHOFO CJI0Baps A1 3aJaHHOI'O TEKCTa

3.13

Creku. AHanu3 TPaBUIBHOCTH CKOOOYHOTO  BBIpaKEHHs. Bwruncienue
apru(METHUECKOTO BBIPAXKECHUS, 3aIIMCAHHOTO B IIOCTPHUKCHOH (popme.

Ouepenu. Mcnonb30Banne ouepenu A1 BpEMEHHOIO XpaHEHUS ITaHHBIX

3.14

Anroputmbl Ha Tpadax. IlocTpoeHHMe MHMHHUMAJIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBA3HOIO HEOPHEHTHPOBAHHOTO rpada. KomudecTBo pazinuuHbIX
nyTel MeXJy BepIIMHaMU OPUEHTHPOBAHHOTO AIlMKIMYECKOro rpada. AIroputm

JenkeTphl

3.15

HepeBbsi. Peanuzanusa nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBOoMuHBIE
(Obunapusie) nepeBbs. llocTpoeHue nepeBa aisi 3aJaHHOTO apU(METHUECKOTO
BhIpaXEHUs. PeKypcHuBHbIE anroputMbl 00xoja nepeBa. Vcnonbp3oBaHue cTeka U

odepeu i 00xoaa iepeBa

3.16

JunaMuueckoe mporpaMMUpOBaHUE KaK METOJI PEIeHUs 3a7ady ¢ COXpaHEHHUEM
MPOMEKYTOUHBIX PE3yJNbTATOB. 3aJaul, pellaeMble C OMOIIbIO JUHAMHYECKOTO
IPOrpaMMUPOBAHHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHH, MOJACUET KOJIMYECTBA

BAapHUAaHTOB, 3aa41 OIITUMU3AalIUN




3.17

[lonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IpOrpaMMHUpoBaHUM. OOBEKTHl U
kiaccel. CBoHcTBa M MeTO/Abl 00beKTOB. OOBEKTHO-OPHEHTHUPOBAHHBIM aHAIM3.
Pa3zpaGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOTO IOAXOJA.

Wuxancynsmus, HaclieqoBaHue, TOJIUMOPhU3M

NudopmanroHHbie TEXHOIOTUN

4.1

Anamms JaHHBbIX. OCHOBHEBIE 3ala4y aHaJIM3a JaHHBIX! TIPOTHO3HMPOBAHUC,
KIacCU(UKaIs, KiIacTepu3alusi, aHaau3 OTKIOHeHWH. [locrmemoBareabHOCTh
pellleHus 3a/1ay aHanu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIEHKA
KauecTBa JIaHHBIX, BEIOODP M (MIJIM) TIOCTPOCHHUE MOJIEIH, IPe0Opa3oBaHNe JaHHBIX,
BU3yaJIN3alysl JaHHBIX, HHTEPIPETalns pe3yapTaToB. IIporpaMmHslie cpeacTsa u
NHTepHeT-cepBUCH i1 00paOOTKH M MPECTABICHUS JaHHBIX. bOIbINe TaHHbIE.

MainHHOe 00y4yeHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO D3JEKTPOHHBIX TaOmuI. BelunciaeHHe CyMMBI,
cpenHero apuMeTHuIecKoro, HauoOIbIIEero (HAMMEHBIIIET0) 3HAYCHUS JUAa30Ha.
Breruncnenne xo3dduirienTa KOppeisiuu AByX psaoB AaHHbBIX. [loctpoenue
CTONOYATHIX, JUHEWYATbIX M KpPYTroBBIX 1uarpamM. llocTpoeHue rpadukos
bynkumid. [Togbop auHUM TpeHaa, pelieHue 3aja4 MPOTrHO3UpOBaHUsA. Perenue

3ala4 ONTUMU3AIIUA C TIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_I

4.3

Juckpern3anus npyu MaTeMaTHIECKOM MOJEIUPOBAHUH HENTPEPBIBHBIX ITPOLIECCOB.
MogenupoBanue  JBUKEHUSA.  MoaenupoBaHHE  OHOJOTMYECKHX  CHCTEM.
Marematnyeckue MOJAEIN B 3KOHOMMKE. BBIUMCIMTENBHBIE SKCHEPUMEHTHI C
mozenssmMu. OOpaboTka pe3yibTaTOB JKCIEpUMEHTa. MeTon HauMEeHbIIUX
kBazgpaToB. OIlleHKa 4YHCIOBBIX [apaMETPOB MOJEIHUPYEMBIX OOBEKTOB U

IMponeccoB. BoccranoBieHne 3aBUCUMOCTEH 110 pe3yJibTaTaM 3KCIICPUMCHTA
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BepostHOCTHBIE MOJEIH. Meronsl Momnte-Kapio. NmuranronHoe

MOACIINPOBAHHUC. CucremMbl MacCOBOTO 06CJ'Iy>I(I/IBaHI/IH




4.5

Tabmuunble (pensanuoHHbIC) 0a3bl JaHHBIX. Ta0nwia — nmpeacTaBiIeHUE CBEICHUN
00 omHOTUIHBEIX 00BekTax. Ilome, 3ammch. Kimrou tabmunpel. Padora ¢ rorosoit
0a3oi maHHBIX. 3amosHeHHe 0a3bl AaHHBIX. [IOMCK, cCOpTHpOBKA M (puUIbTpaIys
JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3aIPOCHI ¢ MapamMeTpaMu. Beraucnsemsbie
TOJISI B 3aIPOCaXx.

MHuoroTtabnuunbie 6a3bl JaHHBIX. THIBI CBSI3eH MEXIy TaOnuiamMu. BuemrHuit

kito4. LlenocTHOCTh 0a3bl JaHHBIX. 3aIIPOChl K MHOIOTA0JNYHBIM 0a3aM JITaHHBIX

4.6

TexcroBslii mponeccop. CpencTsa MOUCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypupOBaHHbIE TEKCTOBbIE NOKyMeHThl. CHOCKH, oriaBieHue. IIpaBuia

IIUTHPOBAHUS UCTOYHUKOB M opopMiIeHUsT OMbIMorpadmueckux CChIOK




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Wndopmaruka (B 2 gactsx); 10 kimacc. yrimyonennoe ooyuenue [lomsikoB K.1O., Epemun

E.A. ObmectBo ¢ orpanndeHHoN oTBeTCcTBeHHOCTHI0 « BUHOM. JlabopaTopust 3HaHUI»;

Axunonepnoe ob6mectso «M3narenscrBo «lIpocsemienne»

* Undpopmaruka (B 2 gactsx); 11 kmacc. yrimyonennoe odyuenue [omskos K.1O., Epemun
E.A. ObmectBo ¢ orpannueHHol oTBeTcTBeHHOCTHI0 « BUHOM. JlabopaTtopust 3HaHUI;

AxkuunonepHoe obmectBo «M3natenscTBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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