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IMNOACHHUTEJIBHASA 3AIINCKA

[Tporpamma no mHpopmaTuke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJjbTaTam
OCBOEHHUS OCHOBHOM  0OOpa3oBaTeIbHOM  HPOrpaMMbl  CpPEIHEro  OOLIEero
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHoi padoueit
IPOrpaMMbl BOCITUTAHUS.

[Tporpamma o uHopmaTHKe 1aET NPEACTaBICHHUE O LENISIX, 00IIeN CTpaTeruu
o0yueHus1, BOCIUTAHUS U PA3BUTHS 00YUaIOUINXCA CPEACTBAMH Y4eOHOTO ITpeiMeTa
«UHpopmaruka» Ha yrayOn€HHOM YpOBHE, YCTAaHABIMBAaET 0O0s3aTENIbHOE
IpPEeIMETHOE COJEpKaHKe, IPETyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE MO pa3jiesiaM
U TeMaM Kypca, ONpeeisieT pacupeneieHue ero no kiaccam (rogam M3ydyeHus),
TAaéT TpUMEPHOE pachpelesieHue y4eOHbIX 4YacoB IO TEMAaTUYECKHUM pasjesiaM
Kypca U PEKOMEHAYEMYIO (IIPHUMEPHYIO) IOCIEAOBATENBHOCTh WX H3YYEHUS C
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro
poI1iecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJaromuXcs.

[Tporpamma no nHGOpMATHKE ONPEETIET KOTUUECTBEHHbIE U KAUYECTBEHHBIE
XapaKTepUCTUKU Yy4eOHOTo MarepHasa JIjs KaXJI0ro rojaa U3yuyeHus, B TOM YHUCIIe
JUISL COZIEP KATEJIbHOIO HAIOJHEHUs Pa3HOro BHUJA KOHTPOJIA (IMIPOMEXYTOUHOM
aTTeCTALNH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCyapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHdopmaTuke siBisieTcst
OCHOBOM Il COCTaBJI€HUS AaBTOPCKUX YYEOHBIX MpPOrpaMM M y4eOHHKOB,
NOYPOYHOT'O TUIAHUPOBAHUS KypCa YUUTEIIEM.

HNupopmaTuka B cpeiHeM 00111eM 00pa30BaHUU OTPaKaeT:

CYIIHOCTh HMH(OpPMATUKK KaK HAYYHOM JUCHUIUIMHBL, H3y4Yarolieu
3aKOHOMEPHOCTH MPOTEKaHUSI ¥ BOBMOXXHOCTH aBTOMAaTU3ALMKU MH(DOPMAITMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JaCTM  NpUMEHEHUs  MHPOPMATHKH, TPEKIE  BCEro
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLIMANIbHYIO CheEpy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep HWHGOQOPMATUKU U HUHPOPMALUOHHOM
NEeSATENbHOCTH.

Kypc unpopmatuku 1ist ypoBHS cpenHero oOmero oOpa3oBaHHs SIBISIETCS
3aBEpIIAIOIIMM 3TallOM HENPEPBHIBHOM TMOATOTOBKH OOydYalomuXcsi B 00JacTu
UHPOPMATUKN U MH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHM, OMUpaercs
Ha cojiepXaHue Kypca MH(OPMATUKKA YPOBHS OCHOBHOIO OOIIero oOpa3oBaHMs U
ONMBIT  MOCTOSSHHOTO  NPUMEHEHHsS  MH()OPMAUMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM, AT TEOPETHMUYECKOE OCMBICICHHE, MHTEPIpETalnio U 00oO0IIeHne
3TOTO OIIBITA.

PesynpraThl  yriayOn€HHOTO ypOBHA HM3y4eHHMs ydyeOHOTO MpeaMeTa
«MHpopmMatrukay OpPHUEHTHUPOBAHbI HA TMOJYYEHUE KOMIIETEHTHOCTEW IS



nocieaywmnein  mpodeCCHOHABHOW  JICITEIPHOCTH KAaK B paMKax JaHHOMU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX C Hell o0nacTsax. OHU BKIIOYAIOT B CeOsI:

OBJIaJICHUE KJIIOYEBHIMU MOHATUSMU M 3aKOHOMEPHOCTSIMU, HAa KOTOPBIX
CTPOUTCSl JaHHas IMpeAMeTHas 00JIacTh, PACIO3HABAHWE COOTBETCTBYIOLIUX UM
IPU3HAKOB U B3aUMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBATH PA3IMYHBIE TTOIXO0/IbI
K U3YUYEHUIO SIBJICHUH, XapaKTEePHBIX JJIA U3y4aeMOoi MpeIMeTHON 00IacTH;

YMEHHE pellaTh THUIOBBIE MPAKTUUYECKUE UM TEOPETUUYECKHE 3aJadH,
XapakTepHbIE JJI1 HUCIOJIb30BAaHUS METOJOB W HMHCTPYMEHTapusi JaHHOU
npeaMeTHON 00JacTu;

HAJIM4YUE TPEACTABICHUM O JAaHHOW MPEAMETHOW O00JIACTH KaK IIeJIOCTHOM
Teopun (COBOKYITHOCTH TEOpHUIi), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTSIMU
3HaHUM.

B pamkax yriyOGn€HHOro ypoBHS M3yueHUsS MH(OpMATHUKU 0OecreurnBaeTCs
LeJIeHANPaBIIEHHAs MOJArOTOBKa OOy4YarOMIMXCAd K MPOJOJDKEHHIO 00pa3oBaHUs B
OpraHu3alusx  NpoecCHOHATBLHOTO  00pa3oBaHUS MO  CHEUUAIBHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C IUMPOBBIMU TEXHOJOTHSMHU, TaKUM Kak
nporpaMMHasi MHXEHepHs, UHPOpMalMOHHAs 0€30MacCHOCTh, MH(POPMALIMOHHbIE
CUCTEMBbl M TEXHOJOTMH, MOOWJIBHBIE CHUCTEMbl U CE€TH, OOJbLIME IaHHBIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBILUIEHHbIA WHTEPHET BEIIEW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMH OeCHpOBOAHOM CBSI3U, POOOTOTEXHHKA, KBAaHTOBBIC
TE€XHOJIOTUH, CHUCTEMBI PACIPEIEIEHHOIO pPEecTpa, TEXHOJOTMU BHUPTYaJbHOM U
JIOTIOJIHEHHOMN PEAIIbHOCTEM.

OcHoBHast 1enb u3yuyeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yrayOonéHHOM  ypOBHE CpemHero o0miero oOpa3oBaHus — oOecrieueHue
JaJIbHEHIIET0 pa3BUTHA WH(OPMALMOHHBIX KOMIIETEHIMH OO0yYarouerocs, €ro
TOTOBHOCTH K HU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIMOHHOTO 00IeCTBa
M BO3paCTaOIlel KOHKYPEHUMU Ha PBIHKE TpyJa. B CBsA3M ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 kimaccax A0MKHO 00€CIEUNTD:

c(OpMUPOBAHHOCTb MHUPOBO33PEHUSI, OCHOBAHHOTO Ha TOHHMMAaHUU POJHU
uHQOpMaTUKK, WHOOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
COBPEMEHHOM OOI1I€CTBE;

c(OpMHPOBAHHOCTh OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBIILIIEHUS;

c(OPMHPOBAHHOCTh YMEHHUW pa3iauyarh (aKTbl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HX CBSI3b C KPUTEPUSIMU OLIEHWBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTD U
00061m1aTh nHpOpMAIHIO;

c(OPMHUPOBAHHOCTh  MPEJACTABICHUHA O  BIUSHUM  MH(POPMALMOHHBIX
TEXHOJIOTUA Ha JKU3Hb 4YeJOBeKa B OOILIECTBE, NOHMMAaHUE COLMAIBHOTO,
DKOHOMHYECKOr0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOr0, IPUPOIHOTO,



PrOHOMHUYECKOI0,  MEIUIUHCKOTO U (PU3MOJIOTUYECKOTO  KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTH;

MPUHATHE MTPABOBBIX M STUYECKUX ACIEKTOB MH()OPMAIIMOHHBIX TEXHOJOTHH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOJEH, BOBICUYEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
UH(GOPMAITMOHHBIX CUCTEM, PACIPOCTPaHEHUE HHPOPMAIIHH;

CO3/IaHHE YCIIOBUW NJisi Pa3BUTHUS HABBIKOB y4€OHOH, MPOEKTHOM, HAy4YHO-
HCCJIEIOBATENLCKOM U TBOPYECKOM NESATEIbHOCTH, MOTHUBAIIMHM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxanuu yuebHoro npeamera «MHpopmaThka» BBIICTSIOTCS YETHIPE
TEMAaTUYECKUX pa3jiena.

Paznen «lludpoBasi rpaMoOTHOCTBH» TMOCBAIIEH BOIPOCaM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IM(GPOBOTO OKPYKEHHs, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIOJIB30BAHUIO CPEJICTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetTi VIHTepHET M UCHOJIb30BAHUIO HWHTEPHET-CEPBUCOB, HH(POPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teoperudeckue OCHOBBI HHMOPMATHKHM» BKIHOYAET B ceOA
MOHATUMHBIA anmapaT HWHPOPMATHUKHU, BOMPOCHl KOJAUPOBAHUS HH(POpPMAIUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00bEMa JaHHBIX, OCHOBBI aJlreOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIIUPOBAHUS.

Pazgen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHUS], pa3pa0OTKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMuUpOBaHHE HABBIKOB peaM3allMM MPOrpaMM Ha SI3bIKax MpOrpaMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMH»  TOCBALIEH  BOIPOCAM
npuUMEHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPUKIATHBIX
MpPOrpaMMHBIX IPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3aJa4ax aHaJlIn3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 MAHHBIX W 3JEKTPOHHBIX TAaOMUI[ JJs peleHus
MPUKJIAIHBIX 3a]1a4.

B mpuBenénnoM nanee comepxanuu ydeOHoro mpemmera «ubopmaTmka
KYPCUBOM BBIJICJICHBI JIOTIOJTHUTEIbHBIE TEMbI, KOTOPBIE HE BXOST B 00s13aTEIHHYIO
nporpaMMmy OOy4YeHHs, HO MOTYT OBbITh MPEIJIOKEHBI I MU3Y4YEHHUS OTISIbHBIM
MOTHUBUPOBAHHBIM U CITIOCOOHBIM O0YYAIOIIUMCS.

YrinyOnéHHbli ypOBEHb U3Y4Y€HUS] HHPOPMATHUKUA PEKOMEHIYETCS IS
TEXHOJIOTHYECKOTO  MPOQWIsl, OPHCHTHPOBAHHOTO HAa  WHXXCHEPHYIO U
UHOOPMAITMOHHYIO C(epbl JACSITENbHOCTU. YTIyONEHHBI YpPOBEHb HW3YUYCHHS
uH(pOpMaTUKU O0ECIeYUBAET: MOATOTOBKY OOYYalOlMXCsl, OPUEHTUPOBAHHBIX Ha
CHEIUAIbHOCTH B 007acTU HMH(POPMAIMOHHBIX TEXHOJIOTUH U HWHXKEHEPHBIC
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEI0BATEIbCKON NESITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAMPABICHUSIMH OTpacid HHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MMOATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllaye
Enunoro rocyiapcTBEHHOT0 3K3aMeHa 1Mo nHopMaTHKE.

[TocnenoBaTebHOCTh M3Y4YEHUS TEM B MpejesiaX OJIHOr0 roja o0ydyeHus
MOXKET OBbITh M3MEHEHAa MO YCMOTPEHUIO Y4YWTelNsl MpU MOJArOTOBKE paboueit
POrpaMMbl U MOYPOUYHOTO IJIAHUPOBAHMUSL.

OO01mee YnCI0 YacoB, PEKOMEHOBAHHBIX JIJIST U3yUeHUS UHHOPMATHKU — 272
gaca: B 10 ximacce — 136 yacoB (4 daca B Heento), B 11 knacce — 136 gacos (4 yaca
B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTDH

TpeGoBaHus TEXHUKN O€30MACHOCTH ¥ TUTHEHBI IPU PaboTe C KOMITbIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH LHU(PPOBOIO OKPYKEHHUS.

[TpuHIMIBI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXHUTEKTypa
¢on Helimana. ABTOMAaTHYECKOE BBIIIOJIHEHUE MPOrPaMMBbl IMPOLIECCOPOM.
OneparuBHasi, MOCTOSHHAs M JOJTOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
OMOIIBIO IKH. KOHTpOIIepsl BHEMHUX YCTPOUCTB. [IpsAMoit 1ocTyn K maMsTy.

OCHOBHBIE ~ TEHACHUMHW  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapanenbHble BeruKMCIeHUss. MHOronpoueccopHsie cucteMbl. CynepKOMITbIOTEPHI.
PacnpenenéHHble BBIYMCIUTENBHBIE CUCTEMBI U 00pabOTKa OOJBIIMX JIaHHBIX.
MoOunbsHble HHU(pPOBBIE YCTPONUCTBA U UX POJIb B KOMMYHHKaUUAX. BcTpoeHHbIe
KOMITBIOTEPBI. MUKPOKOHTpOIUIEphl. POOOTH3MpOBAaHHBIE TPOU3BOJICTBA.

[TporpamMmmHoe obOecrieueHre KOMIBbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IporpaMMHOro obecrieyeHuss U uX HazHaueHue. OcoOEHHOCTH NPOrpPaMMHOIO
obecrieueHuss MOOWMJIBHBIX ycTpoicTB. [lapannenbHoe mnporpaMMupOBaHUE.
CucremHoe mnporpamMMHoe obOecrnedyeHue. OnepalroOHHbIE CUCTEMBI. Y THIIHUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JAEUHCTALUALMSA  OPOTPAMMHOIO
obecrieyeHusl.

daiinoBeie cUCTeMbl. [IpHHITUIIBI pa3MellleHUs] ¥ HMEHOBaHHS (aijioB B
nosroBpeMeHHor namatu. [llabnousl 11t onucanus rpymi (haisos.

[IporpammHoe oOecneuenue. JIuleH3nupoBaHue MPOrpaMMHOTO 0OeCTIeYEHHUS
1 U poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE MPOrpaMMHOE 0OeCTIeUEHHE.
Kommepueckoe 1 HEKOMMEPUYECKOE UCIOIb30BaHNE POTPaMMHOT0 00eCTieYeHNs U
1 poBbIX pecypcoB. OTBETCTBEHHOCTb, yCTaHaBIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickon ®denepanuu 3a HENPABOMEPHOE MCIIOIB30BAHUE IPOrPAMMHOIO
oOecrieueHust U HU(PPOBBIX PECYPCOB.

[IpyHIMNBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBbie npotokonsl. Cets MHTEpHET. Anpecauus B cet MuaTepHeT. IIpoTokosib
creka TCP/IP. CucreMa qOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojaceTu ¢ momomibio Macok mojcereid. CereBoe
aaMuHuCTprupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JIoM ceTu. OmnpenerneHue MaplipyTa JABHKEHHS
IIAKETOB.

Bunst  pestensHocth B cetn  HMHrepHer.  CepBucel  MHTepHera.
['eoundopmanmonHsie cucTeMbl. ' €0JI0KalIMOHHBIE CEPBUCHI PEATIBHOIO BPEMEHU



(Harpumep, JIOKanusi MOOWIBHBIX TeJIEe(POHOB, ONPEICICHUE 3arpyKEHHOCTH
aBTOMarucTpasieil), ”HTEpHET-TOProBIIsl, OpPOHUPOBAHUE OUIETOB U TOCTHHHMIL.

['ocynapcTBeHHbIE DJIEKTPOHHBIE CEepBUCHI U yciyrd. ColuanbHblEe CETH —
OopraHu3anys KOJUJIEKTUBHOTO B3aMMOJEUCTBHS M OOMeHa naHHbIMU. CeTeBoil
ATHKET: TpaBuUja TOBeIeHUs B kubepmpocTtpanctBe. [Ipobiema moamMHHOCTH
nosryueHHOM nHpopmanuu. OTKpbITEIE 00pa30BaTENIbHbBIE PECYPCHI.

TeXHOreHHblE W SKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHHEM
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOmue mpodsieMbl 3alluThl
uH(popmau 1 “tHPopMauroHHOM Oe3omacHocTu. CpeacTBa 3alUThl HH()OpMAUU
B KOMITbIOTEpaX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrieueHrie HHOOPMALIMOHHONW OE30MaCHOCTH.

[IpenoTBpanieHMe  HECAaHKIMOHHPOBAaHHOIO  JOCTyna K  JINYHOWU
KOH(UIEHINATBbHON HHQOpMALMK, XpaHSAUIECs Ha MEPCOHATLHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHocHOe mporpaMMHOe 00ecreyeHue U CrocoObl
O00opbObl ¢ HUM. AHTHUBUPYCHBIE Nporpammbl. OpraHu3anusi JHUYHOTO apXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3amura apxusa.

[MudpoBanue nanHpix. CUMMETpUYHBIE U HECUMMETPUYHBbIE IIHQPBHI.
[udper npocroir 3amensl. [udpp Lesaps. [udp Bukenepa. Anroputm
mmdposanus RSA.

Teopernyeckue 0CHOBBI HH(POPMATHKH

Wndpopmanus, nanusle U 3HaHud. MHopMannoHHbIe MpoLecchl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE M JUCKpPETHbIE BEJIWYMHBI U CUTHaIbl. HeobxoaumocTb
JUCKpEeTU3aluu HHQpOpMaIMK, MNpeJHA3HAUCHHON [UId XpaHeHMs, Mepefadyd Hu
00paboTKH B IU(PPOBBIX CHCTEMAX.

JIBouuHOoe KOAMpOBaHHWE. PaBHOMEpHbIE W  HEPaBHOMEDPHBIE  KOBI.
JlexoaupoBaHue COOOIEHUM, 3aMTMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Yenosue @Pano. IlocTpoeHre OJHO3HAYHO AEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepesa. Eqununbl n3mepenus koiaundecta nHpopMannu. AndaBUTHBIN TOIXO K
OLIEHKE KOJIMYECTBa MH(POPMAIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch IHENbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHON cHucTemMe cuucieHuss. CBOMCTBAa MO3MIIMOHHOM 3aIllMCH YUCHA!
KOJIMYECTBO LMU(P B 3aIUCH, MPU3HAK JCIUMOCTU YUCIa HA OCHOBAaHUE CHUCTEMBI
CUMCIIEHUSA. AJITOPUTM IIEPEBOJA LIEJIOT0 YUCIa U3 P-MYHON CUCTEMBI CUHCIIEHUS B
JECSITUUHYI0. AJTOPUTM IEpeBoja KOHEUYHOM P-u4HON Opobu B NIECATUUHYIO.
AJTOPUTM NEepeBO/Ia 1EJIOTr0 YKCa U3 IECITUUHON CUCTEMBI CYMCIICHUS B P-HUHYIO.
[lepeBoa KOHEUHOW AeCSITHYHOM IpoOu B P-nunyro. JIBomuHasi, BOCbMEpUYHAs U
HIECTHAIATEpUIHAs CUCTEMBI CUMCIICHHUS, CBA3b MEXAY HUMH. ApudmeTuyeckue



omnepaluu B MO3ULUHUOHHBIX CHUCTEMax CUMCICHHUS. TpouuyHas ypaBHOBEILIECHHAs
CUCTEMA CUUCIICHHUS. JBOMYHO-ECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanne TtekctoB. Komupoka ASCIl. OpgHobGailTHBIE KOJIUPOBKH.
Crapmaptr UNICODE. Kommposka UTF-8. OmpeneneHue HHPOPMAIIMOHHOTO
00BEMA TEKCTOBBIX COOOILIEHUN.

KomupoBanne  m3o0paxkenuit. OreHka  WHGOPMAIMOHHOTO  00BEMa
rpauuecKnX JaHHBIX MPHU 33JJaHHBIX Pa3pEelICHUH U ITyOMHE KOJUPOBAHMS 1IBETA.
[IBeToBrie MoOjnenu. BektopHoe koaupoBanue. @opmarsl rpaduyeckux ¢haiisios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

KonupoBanwne 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX
MIPU 33/IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIIHOCTH KOJAUPOBAHUS.

Anrebpa noruku. [loHsTue BbICKa3biBaHMs. BbickasbiBaTenbHbIE (OPMBI
(npenukatsl). KBaHTOpPBI Cy11I€CTBOBAHMS U BCEOOLTHOCTH.

Jlornueckue omnepanuu. TaOauIbl UCTUHHOCTU. JIOrMYecKue BBIPAKEHUS.
Jlormueckue TtoxnaectBa. Jloka3aTenbCTBO JIOTUYECKUX TOXKAECTB C IMOMOIIBIO
Ta0JIMIl UICTUHHOCTH. Jlornueckue onepanuu u ornepanyy HajJl MHOKECTBaMH.

3aKkoHbI anreOpbl JIOTMKUA. OJKBUBAJICHTHBIE MPeoOpa3oBaHUs JIOTHYECKHUX
BbIpakeHUU. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHECHH.

Jlornueckue (GyHKIUU. 3aBUCUMOCTH KOJMYECTBA BO3MOXHBIX JIOTUUECKUX
GyHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI TOTUYECKUX (DYHKITHMA.

Kanonnueckue  Qopmbl  joruueckux  BbipakeHuil.  CoBeplleHHBIC
JTU3bIOHKTUBHBIE W KOHBIOHKTHBHBIE HOPMaJIbHbIE (OPMBI, aJIrOPUTMBI HX
MOCTPOCHUS IO TabJINIE UCTUHHOCTH.

Jlormyeckue »JIeMEHTBI B coOcCTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxem Ha JIOTUYECKHX JJIEMEHTax I10
3aJIJaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBneHne LENBIX YUCEN B MaMATH KOMIIbIOTEpa. OrpaHUYEeHHOCTH
Jana3oHa 4YMCeNl MpPHU OrPaHMYECHUU KOJIMYecTBa paspsaoB. llepenosHenune
pa3psTHOM ceTKH. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OHUT. JIBOMYHBIM
JIOTIOJTHUTEIIbHBIN KOJI OTPULIATEIbHBIX YUCEI.

[TobutoBbie noruueckue omnepauuu. Jlornyeckuid, apupmMeTHuyeckuii u
nukindeckuid  casuru. [lludpoBanume ¢ mnomomplo TOOUTOBOM — omepanuu
«uckimovaroniee MJIN».

[IpencraBiieHre BELIECTBEHHBIX YKCEN B MaMsITH KOMIIBIOTEpA. 3Hauallas
4acTh M MOPSAJOK uMciia. J[Manma3oH 3Ha4Y€HUI BEIIECCTBEHHBIX uucell. [IpobiaemMbl
XPAHECHUSI BEIICCTBEHHBIX YKCEJ, CBA3AHHBIE C OrPAHUYCHUEM KOJIMYECTBA
pa3psaoB. BbINosiHEHME omepanuii ¢ BENIECTBEHHBIMM YKCJIAMH, HAKOIUJICHHE
OIIMOOK TIPH BHIYUCIICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBaHHUE

OmnpeneneHne BO3MOXKHBIX PE3yJbTATOB pabOThl MPOCTEHIIMX aJITOPUTMOB
YOPABJICHUS] HCIIOTHUTENSIMU U BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JaHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMBbI pe3yJIbTar.

Oranbl pelieHusl 3a7ad Ha KOMIbloTepe. MHCTpyMEHTalbHBIE CpPENICTBA:
TPAHCIATOP, OTJIATUUK, OpoduaupoBUIMK. KoMmuusmus u uUHTepIpeTanus
nporpaMm. BupTyaiibHble MalllMHBI.

WurterpupoBanHas cpena pa3paboTku. Meroabl OTIAAKA HPOrpamM.
Hcnonb3zoBanue TpaccupoBOouYHbIX Tabmuu. Otinagounbii BbIBOA. [lomaroBoe
BBITIOJIHEHUE MTPOrpaMMbl. TOYKHM ocTaHOBaA. [[pOoCMOTp 3HAYEHMI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX:
LEJIOUYHCIICHHBIE, BEIECTBEHHBIE, CHMBOJIbHBIE, JIornueckue. BerBnenus. ClnoxxHbIe
ycnoBuda. Luknel ¢ ycnoBueM. Lukibl 1m0 mepemeHHOM. B3anMo3aMeHSIEMOCTh
pa3nuYHBIX BUAOB [UKJIOB. HMuHBapuanT wnukia. CocTaBleHHE LHKIA C
MCIIOJIb30BAaHUEM 3apaHee ONPeAeIEHHOr0 MHBApHaHTAa [IUKIIA.

JoxyMeHnTupoBanue nporpamm. Mcnons3oBanue koMMmeHTapueB. Iloaroroska
OMMCAHMS MPOTPAMMBbI U HHCTPYKILIMH JIJISl TIOJIb30BaTElIs.

AnropuTMbl 00pabOTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3ULMOHHBIX
CUCTEMaxX CYHMCIECHMs: pa3OMEeHHe 3aluch 4Yucia Ha OTHAEIbHble LHUDpHI,
HaxXOoXJIEHHE CYMMbI M TpOU3BENEHUs IUQp, HAXOXKICHUE MaKCUMaIbHON
(MUHUMAJIBHOW ) LI PHI.

HaxoxneHnue Bcex MpOCThIX YHCEN B 33JlaHHOM JuanasoHe. [IpeacraBnenue
YHUCIIa B BUJI€ HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHUS B
CTENEHb.

OO0paboTka JaHHBIX, XpaHAmuxcs B (aiinax. TekcToBbie U JBOUYHBIC (DAMITHI.
daitnoBbie nepeMeHHsbIe ((aitnoBeie ykazatenn). Yrenue u3 Qaiina. 3anuch B daii.

Pazouenue 3anaun Ha noazagauu. [lognporpammsl (poueaypsl U GyHKIUN).
Pekypcusi. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE mTpoLenypbl U
¢ynkun. Vcnonb30BaHne cTeKa A OPraHu3alli PEKyPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAapTHOM OMOMMOTEKH s3bIKa HPOrPaMMHUPOBAHUS.
[lopkntoyenne  OMOMMOTEK  MOAIPOrpPaMM  CTOPOHHUX  IPOU3BOJAUTENEH.
MonynbHBIA NPUHIUIT TOCTPOEHUS IPOTPAMM.

Yucnennbie MeToipl. TouHOE U MPUONMKEHHOE peleHus 3aauu. YncieHHbIe
METOJbl PEUICHHs] ypaBHEHUMN: METOA mepedopa, METOJ MOJOBUHHOTO ACICHUS.
[Tpubnmx€nHoe BhIUMCICHUE IMH KPUBBIX. Bprumcienue miomanei uryp c
MOMOIIbIO YHUCJICHHBIX METOAOB (METOJ MNPSIMOYTOJbHUKOB, METOJl TpAareluii).
[Touck ™akcumyma (MHUHMMyMa) (YHKIMM OJHOM TEPEMEHHONM METOJIOM
MOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (DYHKIIMM  s3bIKA
IPOrpaMMHUPOBAHUS JJI1 00paOOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: MOJCYET KOJMYECTBA TNOSBICHUH CHUMBOJIA B CTPOKE,
pa3z0ueHue CTPOKH Ha CJI0Ba 110 IpOOEeIbHBIM CUMBOJIAM, IOUCK MOJACTPOKH BHYTPU
JTAaHHOM CTPOKH, 3aMEHA HallJICHHOM MOJICTPOKHU Ha JPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpOM alipaBUTE, YAOBIETBOPSIONIUX 3aJaHHBIM OTPAHUYCHUSIM.
[IpeoOpa3zoBaHue YUCiIa B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl W TOCJIEIOBATEIBHOCTH YKCeNl. Bbruncienne 0000IMIEHHBIX
XapaKTEPHUCTHK 3JIEMEHTOB MacCHUBa WJIM YUCIIOBOM MOCIIEI0BATEIbHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEro apu(pMETHIECKOr0o, MUHUMAIBLHOTO M MaKCUMaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIONIMX 3aJaHHOMY YCIOBHIO).
JIvHENHbIM MOUCK 3aJaHHOTO 3HAYEHHUS B MaCCHUBE.

CoptupoBka ogHOMepHOro Maccua. [IpocTbie MeTOABl COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COPTHpPOBKA BCTaBKamH). COpPTUPOBKA CIHSHHUEM.
breictpass coprupoBka MaccuBa (anroputMm QuickSort). JIBowuHBIA TIOMCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymepHble MaccuBbl (MaTpullpl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BHIUYUCICHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI DJIEMEHTOB JBYMEPHOTO MAacCHBA, IEPECTAHOBKA CTPOK U CTOJIOIIOB
JBYMEPHOI'O MacCHUBa.

NHpopmanoHHbIE TEXHOJIOTUH

TekcToBbiil mporeccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun u rpammaruku. CpencTBa TOHWCKA W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanue  crwieid.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KommektuBHas paboTa ¢ JIOKYMEHTaMHU.
HNHCTpyMEHTBI pelieH3UpOBaHuUsl B TEKCTOBBIX Mporieccopax. OOmayHble CEpBUCHI.
Henoas nepenucka. Pedepat. [IpaBuna nmutupoBaHusi HICTOUHUKOB U 0OpPMIICHUS
oubmuorpaduyeckux ccouiok. OdopmieHHe chucKa JUTEPATyphl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TEeXHUYECKHME CpeacTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATHYECKUX TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kjaccuukanus, KilacTepuzanus, aHaiu3 OTkIoHeHuil. [locienoBarenbHOCTH
peuieHus 3a7a4 aHalin3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OYMCTKA M OILICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIHM MOCTPOEHUE MOJIETH, MpeoOpa3oBaHUe JaHHBIX,
BU3YyaNM3allMsl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [IporpamMmmHubie cpencTBa u
MHTEPHET-CEPBUCHI JJI1 00pabOTKM M MPEACTaBIICHUs JaHHbIX. bosbiive naHHbIe.
MammHHoe 00yueHue. IHTeIeKTyanpHblil aHaJIn3 TaHHbIX.



AHanu3 AaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOMUL. BbluncieHne CyMMBI,
CpellHero apu(pmMeTH4ecKoro, HauOobIIEero (HAMMEHBIIIET0) 3HAUCHUSI JUana3oHa.
Boruncnenne kosd@uimenta Koppessiiuu JIBYX psAAoB JaHHbIX. IlocTpoenue
cTONOYaThIX, JHMHEWYAThIX W KpPyroBbiX auarpamm. llocTpoenue rpadukos
¢ynkuuid. [TonOop nuHMK TpeHaa, pelIeHne 3a1a4 TPOTHO3UPOBAHUSL.

YucneHHOe pellleHne ypaBHEHWH C TOMOIIBI0 MoAbopa mapaMerpa.
OnTrMu3anys Kak MOMCK HAaWIY4ILIEro pelleHUs B 3aJaHHBIX yciaoBusx. LleneBas
byHKUMA, orpaHrueHud. JIokanpHbIe U II100aIbHBI MUHUMYMBI 11€JIEBOM (PYHKIUH.
Pemenue 3a1a4 oNTUMHA3AUU C TTOMOLIBIO 3JIEKTPOHHBIX TaOIULI.

11 KVIACC

Teoperuyeckue 0CHOBbI HH(POPMATHKHU

Teopernyeckue MOAXOAbI K OIEHKE KOJIMYecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(popmanuu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyna lllennona.

Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AITOpuTMBI CKATHUS TAHHBIX C OTEPSMU. Y MEHBIIIEHUE TITyOUHBI
KoJpoBaHus 11BeTa. OCHOBHBIC Hieu airopuTMoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IE€peJayd  OT
MH(POPMAIIMOHHOTO 00BbEMA JTAHHBIX U XAPAKTEPUCTUK KaHayia CBA3U. [IpuunHbI
BO3HUKHOBEHUs OIIMOOK TIpU IMepenaye JaHHbIX. Konbl, MO3BOJISIONINE
OOHapy’>XUBaTh M UCIHPABIATh OIMMOKH, BO3HUKAIONIME TP Tepenaye TaHHBIX.
Paccrosinue Xammunra. KoaupoBanue ¢ noBropenneM 6utoB. Koabl Xammunra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W UX B3aumojcucTBue. CUCTEMHBIN
addext. Ynpapienue kak nHGOpMaMOHHBIN nporiecc. OOpaTHas CBSI3b.

Mopnenu n mMoaenupoBanue. Llens MoaenupoBanusi. COOTBETCTBUE MOJENH
MOJIETTUPYEMOMY OOBEKTY WJIM MpOIlecCy, Ieu MoaenupoBaHus. dopmanusaius
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJAEIMPOBAHUS B BHUAE, YIAOOHOM JUIs
BOCIIPHSATHS YEJIOBEKOM. [ 'paduueckoe mpeacTaBiIeHNE JAaHHBIX (CXEMbl, TAOJIHIIbI,
rpaduKkm).

['padpr. OcHoBHBIe MOHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHaimu3oM TpadoB (MOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIy BepIIMHaAMu Tpada, OMpeaeeHre KOIMIeCcTBa
PA3TUYHBIX MyTEeW MEXy BEpIIMHAMUA OPUEHTHPOBAHHOTO AlUKINYECKOTO Tpada).

Hepesbsi. bunapnoe nepeso. JlepeBbs moucka. CriocoOsl 00xoja Jepesna.
[IpencraBnenne apupMeTUYECKUX BBIPAKEHUN B BUJE JepeBa. JMCKpETHBIE UTPbI
JIBYX UTPOKOB C TIoJiHOU uH(popmaiueit. [loctpoenue nepesa nepedopa BapuaHTOB,



ONHMCAHKME CTPATETHH UTPhI B TAOIMUHON (opme. BHIUTPHINITHBIE U TPOUTPHILITHBIC
MO3ULINU. BBIMTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CepBUCHI MAIIMHHOTO NEPEBOJA U
pacnio3HaBaHus YCTHOW peun. KorHuTtuBHBIE cepBUCHL. VmeHTH(]UKAIASI ¥ TTOWCK
N300paKCHU, pacro3HaBaHUE JIULL. CamooOyuyaroiuecs CHCTEMBI.
HcKycCTBEHHBIM HMHTEUIEKT B KOMIIBIOTEPHBIX Wrpax. lcronp3oBaHue meToz10B
MCKYCCTBEHHOI'0 MHTEJUIEKTa B OOydJaromux cuctemax. lMcmonb3oBaHue MeTooB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemiel. [lepcrniekTuBbl
Pa3BUTHSA KOMIIBIOTEPHBIX HHTEIIEKTYAJIbHBIX cucTeM. HelpoHHBIE cEeTH.

AJITOPUTMBI H IPOTPAMMMPOBAaHHE

dopmanuzanus NoHATHs aroputma. MammvHa TeropruHra Kak yHUBEpCalbHas
MOJ1€J1b BeurcIeHu. Te3uc Yépua—TwpropuHra.

OneHka CII0KHOCTH BhIUMCIeHUN. BpeMsa paboTel U 00BEM HCIONB3YyEMOM
aMsTH, WX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHBIX. OneHka
ACUMIITOTUYECKON  CIIOKHOCTU ~QITOPUTMOB. AJNTOPUTMBI  MOJIHMHOMHUAIBHOMN
cioxHocTh. [lepebopHbie anropuTmsl. [IpruMepbl pa3audHbIX adrOPUTMOB PEIICHHUS
OJITHOU 3a7a4M, KOTOPBIE UMEIOT PA3JIUYHYIO CI0KHOCTD.

[lonck mpoOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOINBID AITrOpUTMA
«peueTo DpaTtocheHay.

MHuoropa3psaHbie 11eble YUCIa, 3a/1a4u JJIMHHON apu(METHKH.

CnoBapu  (accolMaTUBHBIE MAacCHUBBI, OTOOpakeHUs). XdII-TAOJIHIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBAPs AJId 33JaHHOTO TEKCTAa.

Crekn. AHanu3 TNpPaBUIBHOCTH CKOOOYHOIO BBIPAKEHHUs. Bbluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMMCAHHOTO B MOCT(PUKCHOM opme.

Ouepenu. Mcnonb3oBaHue ouepeau AJisl BDEMEHHOTO XPAHEHHUSI TaHHBIX.

Anroputmel Ha Tpadax. [locTpoeHne MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOrO rpada. KoiaumdecTBo pazinyHBIX
nyTell MeXay BepUIMHAMU OPUEHTHPOBAHHOTO alMKIMYECKOro rpada. AJroputm
JIeWKCTpHL.

epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(ounapubie) aepeBbs. [locTpoeHue naepeBa Ajid 3aJaHHOTO apuU(PMETHUYECKOTO
BbIpaKEeHUs. PeKypcuBHbBIE aliropuTMbl 00xoja aepeBa. Mcnonb3oBaHue cTeka U
ouepenu st 00Xo0/1a iepena.

JlnHamMpueckoe MNporpaMMHpPOBAaHHE KaK METOJ pPEIICHUs 3aaad  C
COXpPAaHEHHEM MPOMEKYTOUHBIX PE3YIbTATOB. 3a/aud, PEIIAEMBIE C MOMOUIBIO
JTUHAMHYECKOTO TMPOrPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 331a4l ONTUMHU3ALUN.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM TpOrpaMMupoBaHun. OOBEKTHI U
kjaccel. CBOMCTBA U METOJbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIHU3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO IOAXO/A.
Wukancynsauus, Hacjaeq0BaHue, TOTUMOPPU3M.

Cpeabl ObicTpoii pa3paboTku mnporpamm. lIpoektupoBanue wuHTEepdeiica
noJib3oBaTesis. Mcronp30BaHte TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB JUIsl HOCTPOEHUS

uHTEpPeiica.
O630p  s3bIkOB  mporpammupoBanus.  [lonstue o  mapaaurmax
IPOrpPaMMHUPOBAHHSI.

NHpopmanoHHbIE TEXHOJIOTUH

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO  MOJEIHMPOBAHUA: MOCTaHOBKA
3a1a4d, pa3pabOTKa  MOJEIM, TECTUPOBAHHE  MOJEIH, KOMIIBIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJICIIUPOBAHMUS.

Juckpetnzanusi 0OpU MaTEMATHYECKOM MOJIEIMPOBAHUU HEMPEPBIBHBIX
npoieccoB. MonenupoBanue JBuKeHusa. MoenupoBaHre OMOJIOrMUYeCKUX CUCTEM.
MaremaTuyeckue MOJAEIM B 3KOHOMHUKE. BbIUMCIAUTENBbHBIE 3KCHEPUMEHTHI C
MOJIEIISIMH.

OOpaboTKka pe3yJbTaTOB SKCHEPUMEHTA. METOoJ, HaMMEHBIIMX KBaJPaTOB.
OneHka 4YHUCIOBBIX MApaMETPOB MOJCIHUPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccranoBneHne 3aBUCHMOCTEN 1O PE3yJIbTaTaM 3KCIIEPUMEHTA.

Bepostnoctaele  Mozenu.  Mertonsl  Monte-Kapio.  MimMutanmonHoe
MozenupoBaHue. CUCTEMBI MACCOBOTO OOCITYKUBaHHS.

Tabnuunsie (pensiuiMoHHBIE) Oa3bl MaHHBIX. Tabnmuua — mpeacTaBiICHUE
cBeJleHnH 00 OMHOTHMHHBIX 0OBekTax. Iloie, 3ammch. Kirou Tabmunpl. Pabora c
roToBoM 0a30i1 JNaHHBIX. 3amnojiHeHuWe Oa3bl NaHHbIX. [louck, copTHpoBKa U
buabTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY JAHHBIX. 3ampocChl ¢ MapaMeTpamu.
Beruuciisiemsle 1oJist B 3aI1pocax.

MHuororabanunbie 6a3bl JTaHHBIX. THUIIBI CBsA3EH MeX Ty TabauiiaMu. BHenHmi
kJtou. [lenocTHOCTh 6a3bl JaHHBIX. 3apOChl K MHOTOTaOJIMYHBIM 0a3aM JTaHHbIX.

Nurtepuer-npunoxenus. [lonsTre o cepBepHON M KIMEHTCKOW 4acTAX CauTa.
TexHonorus «KJIUEHT — CepBEpP», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI S3bIKa
HTML wu xackamubix tabuuiy ctuieit (CSS). Cuenapuu Ha si3pike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pa3mernienne BeO-caliToB. Y ciayra XocTuHra. 3arpy3ka ¢aijioB Ha CaT.

BBon n300pakeHUil C UCIOJIB30BAHUEM PA3IMYHBIX HU(POBBIX YCTPOUCTB
(unpoBeIX (poTOANMMApPaTOB M MUKPOCKOIIOB, BHJCOKAMEpP, CKAaHEPOB MU JAPYTUX
ycTpoicTB). ['padmyeckuii penaktop. Pazpemenne. Kanpuposanue. Ucnpapnenue
nepcnekTuBbl. ['mctorpamma. Koppekuusi  ypoBHEH, KOppeKuus IBETA.
OOecuBeunBaHue LBETHBIX H300paxkeHuil. Perymb. Pabora ¢ oOnacTsamu.
OUIBTPHL.



MHorocinoiinbie u300pakeHus. TekcroBble ciion. Macka cios. Kanambl.
Coxpanenue BblieneHHONW oOnactu. IloaroroBka wimocTpauuid A BeO-CalToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropnasa rpaduka. IlpumutuBbl. W3mMeHeHue mopsaka 3JIE€MEHTOB.
BeipaBHuBanue, pacnpenencnue. I'pynnupoBka. Kpusble. @opmarsl BEKTOPHBIX
pucyHKOB. Vcrionb30BaHuE KOHTYpOB. BekTopH3aiius pacTpOBbIX U300paKEHUN.

[TpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojenel. CeTouHbIe
Mojaenu. Marepuanel. MoaenupoBaHUE HWCTOYHMKOB OCBelleHuA. Kamepsl.
AnnutuBHble TexHosoruu (3D-nipunTtepsl). [loHsATHE 0 BUPTYaNbHON peaJbHOCTH U
JIOITIOJTHEHHOM PEabHOCTH.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA IIPOTPAMMBI  I10
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yNbTaThl  OTpPakalOT TOTOBHOCTh U  CIHOCOOHOCTH
OoOy4JarImuXxcs pPyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEU IO3HIIHEH
JUYHOCTH, CHCTEMOM IEHHOCTHBIX OpHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHUX
yOeXKJACHUN, COOTBETCTBYIOUIMX TPAAUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOTO
o0lllecTBa, pacUIMpPEHNEe KU3HEHHOTO OIbITa U OMNbITA JACATEILHOCTH B MpOLIECCe
peanu3alu  CpeJACTBAMM  y4eOHOro TMpeaMeTa OCHOBHBIX  HalpaBiICHUU
BOCIIUTATEIILHOW JI€SITENLHOCTH.

B pesynbrate wu3ydeHuss HHPOPMATUKHA HA YPOBHE CpPEIHEr0 OOIIETo
oOpa3zoBaHus y obOyuaromerocs OyayT cpOpMHUpPOBaHBI CICAYIOIIUE JTUYHOCTHBIE
pE3yNbTATHI:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
U TPaBONOPANIKA, COOJIOJEHUE OCHOBOIMOJATAIOMIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TMPOTUBOCTOATH HUJEOJIOTUM JKCTPEMU3Ma, HaIMOHAIU3Ma,
KCeHO()OOUHU, AUCKPUMHUHAIIMK TI0 COIMAIbHBIM, PEIIUTHO3HBIM, PaCOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJEAUI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHUSIX, IOHUMaHWEe 3HAaUCHUsI UHPOPMATUKU KaK HAyKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu MHTEpHET;

4) 3¢TETHYECKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOUasl JCTETUKY HAydHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JIUYHBIE BUJBI UCKYCCTBA, B TOM YHCIIE
OCHOBAHHOT'O Ha MCIOJIb30BaHUN MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3u4YeCKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb  37I0pOBOr0 M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/10POBBIO, B TOM YHCJIE 32 CUET COOJIIOICHHUS



TpeOoOBaHWM  O€30MacHOM  OJKCIUTyaTalldd  CPEACTB  HMH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSL:

FOTOBHOCTh K AaKTHBHOM JI€STCILHOCTH TEXHOJIOTMYECKOM M COIMaIbHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHSTH TaKyIO 1€ TEIbHOCTD;

uHTepec K cdepam mpodeccHoHaTbHON JIeATeIbHOCTH, CBS3aHHBIM C
nH(POpPMATUKON, NpOrpaMMHUpPOBaHHEM U HWH(OOPMAIIMOHHBIMH TEXHOJIOTUSIMH,
OCHOBAaHHBIMU Ha JIOCTWKEHHUSX HAyKd MHPOPMATUKU M HAYYHO-TEXHHYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymiedl mpodeccuu u
peann30BBIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

OCO3HaHHE TJI00AJTLHOTO XapaKTepa 3KOJIOTHYSCKHX IPOOJIeM M IyTeH HX
pemieHus, B TOM 4YHCIEe C Yy4ETOM BO3MOXKHOCTEH  HMH(pOPMAIMOHHO-
KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH, JOCTHIKCHHSIM HAy4YHO-TEXHHUYECKOI'o Mporpecca H
0OIIIeCTBEHHOH MPAKTUKH, 32 CUET TIOHUMAHHS POJIM MH(DOPMAIIMOHHBIX PECYPCOB,
WH(POPMAIIMOHHBIX TPOIECCOB M HHGOPMAIMOHHBIX TEXHOJOTUM B YCIOBUSIX
u(ppoBoOi TpaHC(hOPMAIIUU MHOTUX C(Ep )KU3HU COBPEMEHHOIO 00ILIECTBA;

OCO3HAHUE IIEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIECIOBATEIBCKYIO IEITEIbHOCTh MHINBUIYAJIbHO U B TPYMIIE.

B npoiiecce 10CcTUXKEHUS TUUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS POTPAMMBI 1O
uHpopMaThKe y 00y4yarommXcsl COBEPIICHCTBYETCS dMOIIMOHAIBHBIM HMHTEIUICKT,
npeanoiaraloiuil chopMUPOBAHHOCTb:

CaMOPETyJIUPOBAHUS, BKJIOYAIONIEIO CAMOKOHTPOJb, YMEHHUE MPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCSI K
AMOIMOHATIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTIKECHUIO 1EJIU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEWCTBOBATh, MCXOJs M3 CBOMX
BO3MOKHOCTEH;

SMITATUH, BKJIIOYAIOMIEH CIIOCOOHOCTH ITOHMMATh YMOIIMOHAIIEHOE COCTOSHHUE
JIPYTUX, YYUTBIBATH €r0 MPH OCYIIECTBICHUHW KOMMYHHUKAIIUU, CIOCOOHOCTH K
COUYBCTBHUIO U COTEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMU JTIOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3perniaTh KOH(PIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHwss WHPOPMATHKHA HA YPOBHE CPEIHETO OOIIETOo
oOpa3zoBanus y oOydawmierocss OyayT c)OpMUPOBAHBI METaNpPeIMETHBIC
pe3yibTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YYEOHBIX ICHCTBUSAX, & UMEHHO —
NO3HABATCIIbHbIC  YHUBEPCAIbHBIC ydYeOHBIC JICUCTBUSA, KOMMYHHUKATHBHBIC
yHUBEpCAIbHBIC Y4YeOHBIC ICUCTBUS, PETYISATUBHBIC yHUBEpCAIbHBIC Y4YCOHBIC
JEHUCTBUSA, COBMECTHAS JIEATEIHHOCTD.

ITo3HaBaTe/IbHbI€ YHUBEPCAJIbHbIE YUeOHbIE IeiiCTBUS

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSATETTLHO  (OopMyJNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBEHHBIM IPU3HAK WJIM OCHOBAaHMS JJii CPaBHCHHS,
KJaccuduKanuyu u 0000IeHHS;

OTIPENCISITh IENN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU UX
JOCTIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHUBACMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepPHATbHBIX ¥ HEMAaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICITEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
TEJISIM, OLICHUBATh PUCKH TOCTIEJCTBUN ACSTEIHHOCTH;

KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKHU3HEHHBIX MTPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIAJICTh HABBIKAMH Y4E€OHO-HCCIIEIOBATEIILCKON U MMPOCKTHOM JCSITEIIBHOCTH,
HaBbIKAMU  paspelieHuss TpoOjeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METO/IOB PEIICHUS TPAKTUICCKUX 3aJ1a4, IPUMCHCHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIICCTBJIATh PA3JIUYHBIE BUJBI JESITCIHHOCTH TIO TOJYYEHHUIO HOBOTO
3HaHUSA, €ro HMHTEPHpETaIuu, NPeoOpa3oBaHUI0 M NMPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalUsX, B TOM YHCIICE TPH CO3JaHUU YYEOHBIX U COIMAIBHBIX
MPOCKTOB;

(GbopMHpPOBATh HAYYHBI TUT MBINIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUCBBIMU TTOHATHAMHU U METOJIaMH;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3a7ayd B 00pa30BaTEIbHOM
NEATETHBHOCTH U KU3HCHHBIX CUTYAIIHSX;



BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs IOKa3aTeIhCTBA CBOMX
YTBEPKJICHUH, 33]1aBaTh MapaMeTPhbl U KPUTESPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPHUOOPETEHHBIH OIIBIT;

OCYIICCTBIIATH IICJICHANIPABICHHBIA IMOWCK TIEPEHOCa CPEJCTB U CIOCOOOB
JercTBUS B MPO(ECCUOHANBHYIO CPEAY;

yMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTHYECKYIO OOJACTH
KU3HEACITCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MpEIaraTb OPUTHHAIBHBIC MOJAXOIbI U PEIICHHS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMTYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

BJIQJICTh HaBBIKAMH TOJyYEHUST HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJILHO ~ OCYIIECTBJIATh  IOWCK,  aHajdu3, CHUCTEMATHU3alMI0 |
WHTEPIPETANNIO HHPOPMAIIMH PA3TNIHBIX BUIOB U (OPM MPECTABICHHUS;

co3daBaTh TEKCTHI B pPasNUYHBIX (dopmarax ¢ yYETOM Ha3HAUYCHHUS
uHQOpMaAIIMM U  TIICJICBOM  ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (GOpMy
NIPEJICTABJICHUS U BU3YaTH3AIlHH,

OIICHMBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh MH(POpPMAIMH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAIBHO-ITHIECKUM HOPMaM;

UCIIOJIb30BaTh  CpeACTBa WH(MOPMAIIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3allMOHHBIX
3a/1a4 C COOTIO/IEHUEM TPEOOBAHUM IPTOHOMHUKH, TEXHUKH 0€30IMaCHOCTH, TUTHUECHBI,
pecypcocOepeKeHrs, MPABOBBIX W ATHYCCKUX HOPM, HOPM HWH(OPMAIMOHHOM
0e30IacHOCTH;

BIAJCTh  HABBIKAMH  PACcO3HaBaHWA W 3amUThl  WHOOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble JeHCTBHSA

1) o0menme:

OCYILECTBJISITh KOMMYHHUKAIIMHU BO BCeX chepax *KU3HHU;

pacmo3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHWs, [MOHWMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKH KOH(JIMKTHBIX CUTYyallil |
CMATYaTh KOH(IUKTHI;

BIIQJIETh  pa3IMYHBIMU  CclocobamMu  OOIIEHHST U B3aUMOJICUCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(MJIUKTHBIE CUTYaIUU;



Pa3BEPHYTO M JIOTUYHO H3JIarath CBOK TOYKY 3PEHHUSA C HCIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MMOHUMAaTh W KMCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
pabdoThI;

BBIOMpaTh TEMATHUKy M METOABI COBMECTHBIX JCHCTBHH ¢ y4ETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJJICKTUBA;

NPUHUMATh I1€M  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJAWHUPOBATh JEUCTBUS MO HX JOCTHXKECHUIO: COCTABJATH IUIAH JCHUCTBU,
pacmpenensaTh pojld ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOET0 BKJIaa M KaXKJI0T0 YYaCTHUKA KOMaH bl B OOIITHH
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE MPOEKTHI, OLECHHMBATh WJAEHU C TO3HWIMA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETHYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHbIE YHUBepCcAJIbHbIE YUeOHbIE eiiCTBUSA

1) camoopranusauus:

CaMOCTOSITEJIPHO OCYIIECTBIISITh ITO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIISTH
npo0eMbl, CTaBUTh U (HOPMYIHUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTENbHOMN
JIEATEIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEIILHO COCTABJIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEOLTUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBINA BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYIAUIUU B
pa3HbIX 00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIaJ€Th HABbIKAMM  TIO3HABATEIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUA M MBICIHUTENBHBIX IPOLECCOB, HMX pe3yJbTaTOB M



OCHOBAaHMM, MCTOIB30BaTh MPUEMBI PEQIICKCUU [JI1 OIEHKH CHUTYaIlMH, BbIOOpa
BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATH PEIICHUS 10 UX CHIXKCHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpU aHaIU3€ pe3yJIbTaToB
JEATEIIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MpPUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl APYTMX TNpPH aHaIN3€ pPe3yJIbTaToB
NeATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIMUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU JPYTOro YeJOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

B mpomecce m3ydeHus kypca uHpOpMATHKH YTIyOJ€HHOTO YpoBHS 6 10
Kiacce 00y4JaronuMHuCs Oy TyT JOCTUTHYTHI CIEIYIOIINE TPEeIMETHBIC PE3yIbTaThI:

BJIAJICHUE TPEACTABICHUAMH O pOJM HHPOPMAIMK M CBA3aHHBIX C HEH
IPOLIECCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHATHUAMHU «UHPOPMALIUDY,
«MH(POPMALIMOHHBIN MPOIIECC), KCUCTEMAY, KKOMIIOHEHTBI CUCTEMBbI», «CUCTEMHBIH
ahdext», «mHDOpMaALIMOHHAS CUCTEMAaY, «CUCTEMA YIIPABIICHUS,;

BJaJICHWE MeToJaMu TMoucka wuHpopmamuu B ceTu HHTepHeT, ymeHue
KPUTHUYECKU OIICHUBATh MH(OpMaIHIo, MONTyYEeHHYO U3 ceTu VIHTepHeT;

yMEHUE XapaKTepu3oBaTh OoOJbIIME JaHHBIC, MPUBOJUTH MPUMEPHI
UCTOYHUKOB WX TIOJIYYCHHS M  HANpaBIICHUS HWCIIOIb30BAHUSA, yMCHUE
KJIacCH(pUIIMPOBAaTh OCHOBHBIE 3a7aud aHajin3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuguKanus, KJIacTepu3anus, aHanmm3 OTKJIOHCHU), MTOHUMATh
MOCJICIOBATEIFHOCTD PEIICHUS 3374 aHAIN3a JaHHBIX: COOp IEPBUYHBIX JaHHBIX,
OYMCTKA U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WJIM TOCTPOEHUE MOJIEIH,
npeoOpazoBaHue JaHHBIX, BU3YAIU3AIHS JaHHBIX, HHTEPIPETAINS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB, TCHIACHIINN Pa3BUTHSI
KOMITbIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBBIKAMU PAOOTHI C OMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJIaMH IIPOTPAMMHOT0 00ECTICUCHUS JJIs PEIICHUs] YU4EOHBIX 3a/1a4 110 BRIOPaHHOMN
CTeIMaTN3allnu;

HAJIMYUE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIMAIIAX OPraHU3aANUUA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTeii, 00 oOmuMX mNpUHIMIAX pa3pabOTKM W (YHKIIMOHUPOBAHMS WHTEPHET-
IIPUII0KEHN;



NOHUMaHUE yrpo3 HH()OPMALIMOHHOW 0€3011aCHOCTH, UCIIOJIb30BAHUE METO/I0B
U CPEICTB INPOTHUBOACHCTBUS ITUM YIrpo3aM, COOJIOJeHHE Mep Oe30I1acHOCTH,
IPEeIOTBPAIIAIONIMX HE3aKOHHOE pPACIPOCTPAHEHHE MEPCOHANBHBIX JaHHBIX,
cobmonenne TpeOOBaHUN TEXHUKH O€30MacCHOCTH M TUTHEHBI MpH paboTe C
KOMIIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH IU(PPOBOTO OKPYKEHHUS, TTOHUMAHUE
IIPABOBBIX OCHOB UCIOJIb30BaHUS KOMITBIOTEPHBIX IPOrpaMM, 6a3 JaHHBIX U PaOOTHI
B ceTu MHTEpHET;

NOHMMAaHHE OCHOBHBIX TPHUHIUIOB JIUCKPETU3AIMHA PA3NTUYHBIX BHUIOB
uH(poOpMaIMK, YMEHHUE ONpeNesATh HHPOPMAUUOHHBI OOBEM TEKCTOBBIX,
rpaduyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alluu,
YMEHHE ONPEAEIIATh CPEIHIOI0 CKOPOCTh N€peiauil JaHHBIX, OLIECHUBATh U3MEHEHHE
BpEMEHM Iepefauyd IpU HU3MEHEHUU HH(POPMALMOHHOIO 00bEMa [aHHBIX U
XapaKTEPUCTHUK KaHalla CBA3H;

YMEHHUE HCIOJIb30BaTh MPU PEIICHUH 3a]1a4 CBOMCTBA MO3HIIMOHHON 3alUCU
qycel, AITOPUTMa NOCTPOCHUS 3aMCH YKCiIa B TO3UIIMOHHOM CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IOCTPOEHMsS YHCJA MO CTPOKE, COAEpKallled 3amuch
ATOTO YKCJIa B MO3ULIMOHHOMN CUCTEME CUMCIIEHUS C 3aJJaHHBIM OCHOBaHUEM, YMEHUE
BBITIOJTHATH apU(METHIECKHIE ONIEPalliy B IO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

YMEHHE BBINOTHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONIb3YS
3aKOHBl ~ajareOpbl JIOTUKHA, YMEHHE CTPOUTH JIOTMYECKOE BBIPAKEHUE B
JU3BIOHKTUBHON U KOHBIOHKTUBHOM HOPMAaJIbHBIX (hOopMax MO 3aJlaHHOM Tabiuie
UCTUHHOCTH, HUCCJEN0BaTh OOJACTh MCTUHHOCTU BBICKA3bIBAHMS, COACPIKAIIETO
NepeMEeHHbIE, PelIaTh HECIOKHBIE TIOTUYECKIE YPABHEHHSI U CUCTEMBI ypPaBHEHUH;

MOHMMaHUE 0a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIOBOH U TEKCTOBOM
uHpopMaluu (3aUCh YKCE B MO3UIMOHHOM cCHCTEME CUMCIEHUS, HaXO0XJEHUE
BCEX MPOCTBIX YHCEN B 3aJJaHHOM JlMana3zoHe, 00paboTKa MHOTOPA3PSIHBIX LIETBIX
qHCeNl, aHAJIN3 CUMBOJIBHBIX CTPOK M APYTHUX), AITOPUTMOB IOUCKA ¥ COPTUPOBKH,
YMEHHUE ONpPENENsATh CI0XKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cymMmMuUpOBaHHE D3JIEMEHTOB MAacCHBa, COPTHPOBKAa MaccHuBa, MepeOOopHbIe
aJITOPUTMBI, TBOMYHBIN MOKMCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JIJIsl PEIlIeHUs OJHOM 3a/1auu;

BJIaJICHUE YHUBEPCAIBHBIM SI3BIKOM MPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O Oa30BBIX THIIAX JAHHBIX M
CTPYKTypax JaHHBIX, YyMEHHE HCIOJb30BaTh OCHOBHBIC  YMPaBJISIOUINE
KOHCTPYKILIMM, YMEHHE OCYUIECTBIATh aHaIM3 MPEJIOKEHHOW MPOrpaMMbl:
OTIPEETATh PEe3yIbTaThl pa0OTHI MPOTPAMMBI TPU 33JaHHBIX MCXOJHBIX JAaHHBIX,
OTIpPENETATh, MPU KAaKMX HCXOIHBIX JaHHBIX BO3MOXKHO TOJYYEHHUE YKa3aHHBIX
pe3yJIbTaTOB, BBISABIATH JAaHHBIC, KOTOpPbIE MOTYT MPHUBECTH K OIIMOKe B pabote
porpaMMsl, GOPMyJIHPOBATh MPEAJIOKEHUS MO YIYUILIEHUIO TPOrPaMMHOTO KOJ1a;



YMEHUE CO3/1aBaThb CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBHI U
JEMOHCTPALIMOHHBIE MAaTEPHAJIbl C UCIIOJIB30BAaHUEM BO3ZMOXKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCTIOJIB30BaTh 3JICKTPOHHBIC TAOIUIIBI AJIS1 aHATN3a, IPEACTABICHUS U
00paOOTKHN JaHHBIX (BKJIIOYAsi BBIUMCICHHE CYMMBI, CPEIHEr0 apu(PMETHUECKOTO,
HauOoONbIIEr0 M HAaWMEHBUIETO 3HAYEHUM, pelIeHHe YypaBHEHUM, BBIOOD
ONTUMAIbHOIO  pElIeHus, MoaA0Op JMHMM  TPEHAa, pelIeHue  3ajad
IIPOTHO3UPOBAHMUS).

B mnpouecce u3yueHus Kypca MHPOPMATHKU YIiIyOJI€HHOrOo ypoBHS 6 11
Kacce 00y4yaronuMucs OyIyT JOCTUTHYTHI CIEIYIOIIHNE TPEeIMETHbIE PE3yJIbTaThl:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, JIONYCKAIOIIME OJHO3HAYHOE
JEKOIUPOBaHUE COOOIIeHUH (TipeUKCHBIE KOJBI), HCIOJIb30BaTh MpOCTEHINe
KOJIbl, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh U MCIPABIATH OIIMOKM MpH Neperaye
JAHHBIX, CTPOUThH KOJ, 00€CIEUMBAIOIINN HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOO
JUIMHY COOOILEHUSI MPU HU3BECTHON 4YacTOT€ CHUMBOJIOB, MOSCHATH NPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

yMEHHUE pelaTh aIfTOPUTMHUYECKHE 3a/1aud, CBS3aHHBIE C aHAJIU30M TIpadoB
(337241 MOCTPOEHUSI ONITUMAJIBHOI'O ITyTH MEXKy BepLIIMHAMU rpada, ornpeaeseHus
KOJIMYECTBA pA3IMYHBIX NyTed MEXIy BEpLIMHAMU OPUEHTHUPOBAHHOIO
AlIMKJINYECKOTOo rpada), yMeHHe UCO0Ib30BaTh JEPEBbs IPU aHATU3€E U TIOCTPOESHUU
KOJIOB U JUIsl MPEACTABICHUS apU(PMETUUECKUX BBIPAXKEHUM, MIPU PELICHUH 3a/1a4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTDH JIEPEBO UTPHI MO 3aJJaHHOMY aJITOPUTMY,
pa3pabaTbIBaTh U 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATErHIO UTPHI;

yMEHHE pa3pabaTbiBaTh W pEANM30BBIBATH B BHUAE Nporpamm 0a3oBbIe
aJITOPUTMBbI, YMEHHE HCIOJB30BaTh B MPOrpaMMax JaHHbIE Pa3IUYHBIX THUIIOB C
y4€TOM OrpPaHMYEHHMN Ha JUAIla30H MX BO3MOXKHBIX 3HAYECHWM, NIPUMEHATH NpHU
pElIeHNH 3a/1ay CTPYKTYPhI JaHHBIX (CIUCKH, CIOBAPHU, CTEKH, OUEPEIH, JEPEBbH),
UCIIOJIb30BaTh 0a30BblE OMNEpPALMM CO CTPYKTYpaMH JAaHHBIX, HPHUMEHSITh
CTaHJAPTHbIE U COOCTBEHHBIEC MOAMPOrPAMMBI JJIsl 00paOOTKH YHCIOBBIX TaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh NpH pa3paboTke mnporpamMm OHUOIHOTEKH
NOANPOTrpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEJIICTB Cpefibl pa3padOTKH, YMEHHE HCIOIb30BATh CPEJCTBA OTJIAJIKH MPOrPaMM B
cpelie IporpaMMUPOBAHMS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJIa/ICHUE OCHOBHBIMU CBEJCHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CpeACTBaX
CO3/aHMsI M pabOThl C HUMH, YMEHHUE HCIIOJIb30BaTh TAOJIUYHBIE (PENSIIIMOHHBIC)
0a3bpl JaHHBIX (COCTABIATH 3aMpOChl B 0a3axX JAaHHBIX, BBINOJIHATH COPTUPOBKY H
MOUCK 3amuceid B 0a3e MaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y JaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMaTHUECKUE MOJEIHU JIJIsl aHaJInu3a
00BEKTOB U MPOLIECCOB: (HOPMYITUPOBATH 1I€]Ib MOACTUPOBAHNS, BHIIOIHITH aHATIN3
pE3yJIbTaTOB, TMOJYYCHHBIX B XOJI€¢ MOJCIHPOBAHMS, OIICHHUBATh COOTBETCTBHE
MOJICTTH MOJICTUPYEeMOMY OOBEKTYy WIJIHM TPOIECCy, MPEICTaBIATh Pe3yJbTaThl
MOJICTHPOBAHUS B HATJISITHOM BHJIE;

YMEHHE OpraHU30BBIBATH JMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCITIOJIb30BAHUEM PA3IMYHBIX CPEICTB LU(POBBIX TEXHOJOTHH, TOHUMaHHE
BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYJApCTBEHHBIX YCIOYT, MTH(PPOBBIX
o0pa30BaTeIbHBIX CEPBUCOB,;

NOHUMAaHHE OCHOBHBIX MPHUHIIMIIOB pabOThI, BO3MOKHOCTEH U OrpaHUYEHUS
NPUMEHEHHs TEXHOJIOTUH MCKYCCTBEHHOT'O WHTEIUIEKTa B Pa3IMYHBIX OOJACTSIX,
HaJIM4ME TMPEJCTaBIEHU O Kpyre peulaeMblX 3aJad MalIMHHOTO OO0y4YeHHS
(pacnio3HaBaHUs, KIaCCH(PUKAIIMU U MPOTHO3WPOBAHUS) HAJIMUWE MPEACTaBICHUMN
00  HWCHONB30BaHUM  HWHDOPMALMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccruoHanbHbIX cepax.
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Yrunutsl. [{paliBepbl yCTPOICTB.
[TapaniensHO€ MPOrpaMMHUPOBAHKE

HNucrannsuus v JeuHCTaUISIIS
MIPOTrPaMMHOTO 00€CTICUCHUS

®aiinioBble cucTeMbl. [ [puHLIHBI
pa3MenieHust U UMEHOBaHUs (aiiioB B
nonroBpeMeHHoOU namsitu. [1labnoHs! s
onucaHus rpyni (aiios

3akoHOIaTENLCTBO PoccHiicKoi
®denepalyl B 00J1aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHBIX

[TpyHIIMIIBI TOCTPOEHUS U alapaTHbIe
KOMITOHEHTBHI KOMITBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

Certb lHTEpHET

Pasznenenne IP-cetu Ha moaceTu ¢
IIOMOIIBIO MACOK MOJiceTel

CereBoe aIMUHUCTPUPOBAHUE

Bunpe! nestenpHocTH B cetn IHTEpHET.
Cepsucel HTepHeTa. ['ocyjapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH
WNndopmanmonnas 6€30MacHOCTb
BpenoHocHble porpaMmmMHoOe
obecrieueHrne U MeTO bl OOPHOBI C HUM

[IpakTuueckas pabora o Teme
" AHTUBUPYCHBIE TPOTrPaMMBbI"
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[udpoBanue faHHBIX

Anroputm mmmdposanus RSA.
Creranorpadus

[TpakTrueckas pabota 1o Teme
"[lIndppoBanue naHHBIX"

Nudopmanus, 1aHHBIE ¥ 3HAHHUS.
NudopmanimoHHbie MPOIECCH B PUPOJIE,
TEXHUKE U OOIIIECTBE

HenpepsiBHbIE U TUCKPETHBIE BETMUUHbI
u curaansl. Heo0XoanuMocThb
JTUCKpEeTH3AIH HH()OPMAIIHH,
MpEeHAa3HAYEHHOW JJIS1 XpaHEHNs,
nepenayu u 00paboTKu B UGPOBHIX
cHCTEMaxX

JBonuHoe KonMpoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIBI.
JlexoaupoBaHue COOOIIECHHH,
3aMMCAHHBIX C TIOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

VYcenosue @ano. [loctpoenue
OJIHO3HAYHO JIEKOUPYEMBIX KOJIOB C
nomoInpio aepesa. ['pad An. A. Mapkosa
EnvHULIBI U3MEPEHNUS KOIMYECTBA
uHpopManuu. Aa(paBUTHBIA TOIXO K
OLIEHKE KOJIM4YeCTBA MH(pOpMaLIUU
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CucTeMBI CYUCIIEHUS

IlepeBoa uncen U3 OJHON CUCTEMBI
CUHCJIEHUS B IPYIYIO

I[BOI/I‘IHaH, BOCBMEpHUYHAA U
meCTHaAAUATCpUIHAsA CUCTCMbI
CUHUCIICHUSA, CBA3b MCIKIY HUMU

I[BOI/I‘IHaH, BOCBMECpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbI
CUHUCIICHUSA, CBA3b MCIKIY HUMU

JIBon4Has, BOCEMEpHYHAs U
HIeCTHAIIIATePUYHAS CHCTEMBI
CUHCJIEHUS, CBSI3b MEX/y HUMHU
Apudmernueckue oneparyy B
MO3HUIIMOHHBIX CHCTEMaX CUMCIICHUS
TpouuHast ypaBHOBEILIEHHAs: cCCTEMaA
CUHCIICHUS

JIBOWYHO-IeCATHYHAS] CHCTEMA
CUHCIICHUS

KoaupoBanue TekcToB

PacTtpoBoe koaupoBaHue N300pakeHUH
[IpakTuueckas pabora o Teme
"Jluckpernsanus rpapuueckoin
uHdopmanun"

LBeroBbie MOaenu. BekropHoe
kogupoBanue. opmatsl Paitnos.
Tpéxmepnas rpadpuka. OpakranpHas
rpaduka
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Konnpoanue 3Byka. OrieHka
nH(GOPMaIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX [P 33JJaHHBIX YaCTOTE
JUCKPETU3aIUU U Pa3psiIHOCTU
KOJAUPOBAHUS

[TpakTrueckas pabota 1o Teme
" [luckpeTusanus 3ByKOBOM
uHpopmanun"

OcHOBBI aredphl JTOTUKU

Jlornueckue onepanuu. TaOauIbl
UCTUHHOCTH

Jlormueckue BBIPpAXXCHMUA. Jlormueckue
TOXICCTBA. I[OKa3aTeJ'IBCTBO JJOTMYCCKUX
TOXICCTB C IIOMOIIIBIO Ta6J'II/II_I
HCTUHHOCTHU

[TpakTrueckas paboTa 1o Teme
«IToctpoenue 1 aHanu3 TabIMILL
UCTUHHOCTH B TaOJIMYHOM ITPOLIECCOPEN
Jlornueckue omneparyy U Onepaiuy Haj
MHOXECTBaAMU

Jlornueckue onepanuu U Onepanuy Hax
MHOXCCTBaAMH

3aKOoHBI aJIreOpbl JIOTUKU.
OKBHMBaJICHTHbIE IPe0OPa30BaHUs
JIOTMYECKUX BBIPasKEHHM

Jlornueckue ypaBHEHHsI U CUCTEMBI
ypaBHEHUH
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Jlornueckue QPyHKIIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
GYHKIUI OT KOIMYEeCTBA apIryMEHTOB.
[TonHbIe cUCTEMBI TOTUYECKUX (DYHKITUH

Kanonunueckue (popMbI JIOTHIECKUX
BbIpaxkeHHnil. COBEpILICHHbBIC
JTU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbBIE
HOpMasbHbIE (POPMBI, aJTOPUTMBI HX
MOCTPOCHUS 10 Ta0JIHIIe UCTUHHOCTH

Jlormueckue 3JIEeMEHTEI B COCTaBe
KOMIIBIOTEpA

Tpurrep. Cymmarop. MHoropaspsiaHbIi
CyMMarop

[TocTpoeHnne cxem Ha JOrM4eCKUX
3JIEMEHTax. 3aluch JJOTHYECKOTO
BBIPAKEHMSI 110 JIOTUYECKOU CXeMe

MI/IKpOCXeMH U TCXHOJIOI'UA UX
IMPpOU3BOZACTBA

[IpencraBnenue 1eNbIX YUCEI B TAMSTH
KoMIIbroTepa. OrpaHU4eHHOCTh
JlMana3oHa 4Yucell Mpyu OrpaHuvYeHUuN
KoJudecTBa pa3psaos. [lepenonnenue
pa3psAIHON CEeTKU

be33HakoBbIe ¥ 3HAKOBBIE JaHHBIC.
3HAKOBBIN OUT. JIBOMIHBIHM
JIOTTOJTHUTEIBHBIN KOJI OTPULIATEIIbHBIX
4yucen
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[ToGuToBEIE TOrUYECKHE ONEPALIUN.
Jlornueckwii, apumMeTHICCKUN 1
LIUKINYECKUNA CIBUTH

[Mudposanue ¢ TOMOIIbIO TOOUTOBOM
onepauuu «uckirogaroniee NIJIN»
[IpencraBnenue u xpaHeHUE B IAMSITH

KOMIIBIOTCPA BCIICCTBCHHBIX YU CCIT

Brinoninenue onepanuii ¢
BEILIECTBEHHBIMH YHCJIaMU, HAKOIIJICHUE
OIIMOOK MPHU BBIYUCIICHUSAX

[TpakTrueckas paboTa 1o Teme
«V3yuenne mopa3psTHOro MalImHHOTO
IPE/ICTaBICHNUS 1EJBIX M BEIIECTBEHHBIX
qHUCeID»

AHanm3 anropuTMOB

Otanbl pelIeHus 3a/1a4 Ha KOMITbIOTEpE.
WncTpymeHTanbHble CpeacTBa:
TPAHCIATOP, OTJIATYUK, TPO(YUIHPOBITIK

Cpena nporpammupoBanusi. KoMmmumsius
U MHTEPIPETaLUs IPOrPaMM.
BupryanbHbie MalTuHbI.
WuterpupoBanHas cpena pazpaboTku

MeTtoap! oTIagku nporpamm

Tunel nepeMeHHBIX B S3bIKE
IIPOrpaMMUPOBAHUS

O0paboTka LeIbIX Ynucen
O6paboTKa BEIIECTBEHHBIX YUCEI

CrnyualiHble U IICEBAOCITYYalHbIE YnCIa
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Bersnenus. CnoxxHbIE YCIOBUS

[[uknsl ¢ yciioBueM

[{HMKJIBI IO IEPEMEHHOM.
B3anMo3amMeHseMOCTb pa3IMuHbIX BUJIOB
LIUKJIOB

O6paboTka HaTypaJIbHBIX YHUCEIT C
UCIIOJIb30BAaHUEM LIUKJIOB

HaxozaeHue Bcex NpoCThIX YUCEI B
3azaHHOM Juana3one [Ipakrtuueckas
pabora no teme «Pemienue 3anau
METOIOM Tepedopar

HNuBapuaHT nukia

JlokyMeHTupOBaHUE IporpaMm
OOpaboTka JaHHBIX, XPAHSILIUXCS B
daitmax

Pa3z0uenue 3a1aun Ha oA3a1a4u
Hcnonp3oBanne cTaHIapTHOM
OMOIMOTEKH A3bIKA IPOTPAMMHPOBAHMUSL.
[Tonkmtouenue OMOIMOTEK TOAIPOrpaMM
CTOPOHHMX NMPOU3BOAMUTENEH
[Hoanporpammsl (ponieypsl U
byHKIMN)

[Toanporpammsl (mponieRypsl U
bYHKITIH)

[IpakTrueckas paboTa Mo Teme
"Pa3zpaboTka moamnporpamm"

Pexypcus. PexkypcuBHbie 00BEKThI
(ppaxrainsr). PexypcuBHbIE TpoLieAyphl U

0.5
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88

89

90

91

92

93

94

95

96

¢byukun. Mcnonb3oBanue cTeka ass
OpraHu3ally PEKYPCUBHBIX BHI30BOB

[IpakTuyeckas pabora o Teme
"PekypcuBHBIE IOAIIPOrPaMMBbI"

MopaynbHBIN IPUHLMII IOCTPOCHUS
porpamm
YucneHHble METOIBI

[IpakTuyeckas pabora o Teme
«HucneHHoe penieHue ypaBHEHU»

Hcnons3oBanne JUCKPECTU3AlIUN B
BBIYUCIUTCIIbHBIX 3aJadax

[TpakTrueckas paboTa 1o Teme
«ITpubnnxEHHOE BRIUKCICHUE JJTUH
KPHBBIX M IUTOLIAeH QUryp»

[IpakTuueckas padora no teme «Ilonck
MakcuMyMa (MUHUMYyMa) QyHKIUN

OO0paboTka CHUMBOJIBHBIX TAHHBIX.
ARTOpUTMBI 00paOOTKH CUMBOIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

ANropuT™MbI 00pa0OTKH CUMBOJIBHBIX
CTPOK: pa30MeHHe CTPOKH Ha CJIOBA TIO
POOEIIbHBIM CHMBOJIAM

AnTOpuUTMBI 00PabOTKH CHMBOJIBHBIX
CTPOK: TIOUCK MOACTPOKU BHYTPH JaHHOM
CTPOKH; 3aMEHa HAaWJICHHO MMOJICTPOKU
Ha JIPYTYIO CTPOKY



97

98

99

100

101

102

103

104

105

106

[IpakTrueckas paboTa Mo Teme
"O06paboTKa CTPOK C UCITOJIH30BAHUEM
(GyHKLIUH cTaHAAPTHOM OMOIMOTEKH
sI3pIKa MPOrpaMMHUpOBaHus"

['enepariyst cioB B 331aHHOM alihaBUTE

MaccuBbl ¥ IOCIIEAOBATEIbHOCTH YHCEIL.
[IpakTuyeckas pabora o Teme
"3anonHenue maccusa'

O06001EHHbIE XapaKTePUCTUKH MacCHBa

JIMHEWHBII MONCK 3aJaHHOT0 3HAUCHUS B
maccuse. [IpakTudeckas paboTa o Teme
"JINHENHBIN ITONCK 3aJaHHOrO 3HAUECHUSI
B MaccuBe"

[IpakTuueckas padbora no teme "Ilounck
MUHUMAJIBHOTO (MaKCUMAJIBHOTO)
3JIEMEHTA B YHCJIOBOM Maccuse'

CopTHpoBKa OJHOMEPHOTO MACCHBA.
[IpocThie MeTOIBI COPTUPOBKHU.
[IpakTuueckas pabora o Teme
"[IpocTslie METOABI COPTUPOBKH MaccuBa'

CopTupoBka cinusiHueM. beicTpas
COPTUPOBKA MaccuBa (AJITOPUTM
QuickSort). ITpakTuyeckas padota 1o
teme "bricTpas copTupoBka maccupa”

JIBOMYHBII MOMCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuyeckas pabora mo reme
" JIBOMYHBINA MTOUCK"

JIBymMepHBbIE MacCUBBI (MAaTPHIIBI)

0.5

0.5

0.5

0.5

0.5
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108
109
110

111

112

113

114

115
116

117

118

119

AnropuT™MbI 00pabOTKH MaTpPHII
Pewenne 3a1au aHanm3a JaHHBIX
CpezacTBa TEKCTOBOTO Mpolieccopa
KommnsrorepHast BEpcTKa TEKCTa
[IpakTrueckas padota o teme "BépcTka
JIOKYMEHTOB C MaTEMaTUYECKUMU
dbopmynamu"

NHCcTpyMEHTBI pelieH3upOBaAHUS

[IpakTuyeckas pabora o Teme
"MHOrocTpaHUYHbIE TOKYMEHTHI"

Ob6naunsle cepBuchl. KomiektupHas
pabota ¢ nokymeHTamu. [IpakTrueckas
pabota no Teme "KomnextuBHast pabota ¢
JIOKyMeHTaMu"

AHann3 naHaelX. boJplne naHHbIe
Maimnaoe oOy4yeHue

AHanu3 JaHHBIX C TOMOIIbIO
ANEKTPOHHBIX TaOJIHII

[TpakTrueckas pabota no Teme "AHanus
JAHHBIX C MTOMOIIBIO JIEKTPOHHBIX
Tabymm"

[Moctpoenwue rpadukoB GyHKITHIA.
[IpakTuueckas pabora o Teme
"HarnsaaHoe npencraBieHue pe3yJibTaTOB
CTATUCTUYCCKON 00paOOTKM TaHHBIX B
BUJIE TMarpaMM CPEJCTBAMU peaKkTopa
ANEKTPOHHBIX Tabmui"

I R

0.5

0.5



Jlunuu tpennaa. [Ipakruueckas padota mo
120 teme "[logOop muHUM TpeHaa,
IIPOrHO3UpOBaHUE"

[TonGop mapamerpa. [IpakTudeckas
pabora no Teme "YuciaeHHOe peleHne

121 .
YPaBHEHMH € IOMOLIbIO 110100pa
napameTpa"
OnTuMu3zanus Kak HOUCK HAMITyYIlIero
peIIeHus B 3aJaHHBIX YCIIOBHUSX.

122 [TpakTrueckas paboTa 1o Teme
"Perenue 3a1a4 ONTUMHU3ALIAHU C
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"

123 PesepBHoe Bpems

124 PesepBHoe Bpems

125 PesepBHOE Bpems

126 PeszepBHoe Bpemst

127 PesepBHOe Bpemst

128 PeszepBHoe Bpemst

129 PesepBHOE Bpems

130 PeszepBHoe Bpemst

131 PesepBHOE Bpems

132 PesepBHoe Bpems

133 PesepBHOE Bpems

134 PesepBHoe Bpems

135 PesepBHOE Bpems

136 PesepBHOE Bpems

e R R Rl e T T R S S S S o



OBIIEE KOJIJMYECTBO YACOB I10

[TPOTPAMME 136 0 21



11 KUIACC

KoanuyecTBO 4acoB
Ne Hara

Tema ypoka Konrtpoabubie IIpakTunueckue
n/n Bcero U3YyYeHHS

padoTsbI padoTsbI

KonnvectBo nnpopmanmu 1

AJ'IFOpI/ITMI)I cXXaTus JaHHBIX

Anroput™ Xadpmana 1
[IpakTrueckas padota o teme "Cxarue

4 JAHHBIX C TIOMOIIBIO ATOPUTMA 1 1
Xaddmana"

) Anroputm LZW 1

ANTOpPUTMBI CKaTUs JAHHBIX C OTEPSIMHU.
[Tpaktuyeckas padora o Teme "Coxatue

6 JTaHHBIX ¢ ToTepsiMu (anroputmel JPEG, . 05
MP3)"

7 CkopocTb niepeaun JaHHBIX
[TomexoycTonunBbIE KOBI 1

9 [TpakTryeckas pabota o Teme 1 1
"[TomexoycroitunBbie KOAbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX

10 B3auMojieiicTBue. CUCTEMHBIN YPPEKT. 1
VYnpasieHue kak HTHPOPMaLMOHHBIN
nporuecc. OOpaTHas CBS3b

11 Mopenu 1 MoaeIUPOBAHUE

12 I'pader

13 Pemenue 3amau ¢ momoipto rpadoB

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchl



14
15

16

17

18

19

20

21
22

23

24

25

26

HepeBbs
OCHOBBI TEOPUH UTP

[IpakTrueckas padora o teme "Ilouck
BBIUTPBILIHON CTPATETHUH B UT'PE C TOJTHOM
uHpopmanuein"

CpencTBa HCKYCCTBEHHOTO UHTEIIEKTa

ITpakTuyeckas padora no Teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIIEKTa"

dopManuzanys HOHIATHS AJITOPUTMA.
Mamuna TrropuHra Kak yHUBepcajlbHas
Mozenb BeluuciaeHui. Tesuc Yépua—
Trropunra

[IpakTnueckas paboTa o Teme
"CocTaBlieHHE TPOCTON MpOrpaMMBbl JJjIs
MamuHbl Thropunra"

Mammuna [locta

Hopmanensie anropudmel MapkoBa
ANTOPUTMUYECKH HEpA3pEITUMbIE
3a1a4u. 3a/1a4a OCTAHOBA.
HeB03M0XHOCTh aBTOMaTHYECKON
OTJIAJIKU NTPOTPaMM

Cno>XHOCTh BBIYUCIICHUIN

[Touck npocThIX YKcel B 3aJaHHOM
JMANa30He ¢ TOMOILBIO AJITOPUTMA
«pemeto DparocheHa»

[TpakTuueckas pabora no teme "Ilonck
MPOCTBIX YKCEI B 3aIaHHOM Juana3oxe"”



27

28

29

30

31

32

33

34

35

MHoropa3psiIHbIC Ieble Yuciia, 3aa9u
JUTMHHOU apu(METUKHU

[TpakTudeckas pabora o Teme
"Peanu3zanus BEIYUCIEHUN C
MHOTOpa3psIHbIMU YrciaMu"

CroBapu (accolMaTUBHBIE MACCHUBBI,
oToOpakeHus ). X3MI-TaOIHUIIBL.
[Toctpoenue andaBUTHO-4ACTOTHOTO
CIIOBapsI 151 3aTAHHOTO TEKCTa

[IpakTuyeckas pabota o Teme
"ITocTpoenue andaBUTHO-4aCTOTHOTO
cJIoBapsi 1S 3aJaHHOTO TeKCTa"

AHanm3 TekcTa Ha €CTECTBEHHOM S3BIKE.
Brigenenune nocieoBaTeIbHOCTEH 110
mabnony. PerynspHsie BEIpaKeHUS.
YacToTHBIN aHaIN3

[TpakTrueckas padota o Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Crexku. AHanu3 NpaBUILHOCTU
CKOOOYHOTO BBIpaXKEHUS

Brruucnenue apugmeTnaeckoro
BBIP)KEHUS, 3aIIMCAHHOTO B
nocTduKcHOU Gopme

[TpakTryeckas pabota o Teme
"Boruncnenue apuMeTu4ecKkoro
BBIP)KEHUS, 3aIIMCAHHOTO B
noctdukcHoi popme"”



36

37

38

39

40

41

42

43

44

Ouepenu. Mcnonb3oBanue ouepenn ajis
BPEMEHHOT'0 XpaHEHUS JaHHBIX

[TpakTuyeckast pabota o Teme
"Ucnonw3oBanue ouepenu"

Hepesbs. Peanu3zanus nepesa ¢ IOMOILBIO
CCBIJIOYHBIX CTPYKTYp. J[BonuHbIE
(bunapnsle) nepesbs. [locTpoenue nepesa
IS 33JJaHHOTO apu(METUUECKOT0
BBIPpAXXCHUA

[IpakTudeckas paboTa Mo Teme
"Hcnonp30BaHue 1epeBbEB AJIs
BBIYHCIICHUS apU(PMETHICCKUX
BbIpaXKEHUI"

PexypcuBHbIe anroput™Mbl 00X0/1a AepeBa.
Vcnonp30BaHue cTeKa U O4epeTu JUIst
o0xo/1a 1epeBa

PexypcuBHBIE anropuT™Mbl 00X0/1a IepeBa.
Hcnonp3oBaHue cTeka U O4epein Julst
o0xoja nepena

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJILHOTO OCTOBHOTO JIepeBa
B3BCIIICHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

Oo6xox rpada B riryouny. O6xox rpada B
[IAPUHY

KonnuecTBo pa3auyHbIX IyTeH MEXIy
BEPILIMHAMU OPUEHTUPOBAHHOI'O
aIMKIIMYecKoro rpaga



45

46

47

48

49

50

51

52

53

54

Asroput™m JIeHKCTpBI.

[TpakTuyeckast pabota o Teme
"Bblunciienue 1IMHbI KpaT4aillero myTi
MeX/1y BepLIMHaMU rpada (aaropurm
HeiixcTpsr)”

AnroputMm ®noiiga—Yopiuasuia

3aauu, peraemMsble C IOMOIIBIO
JUHAMUYECKOT0 IPOrpaMMHPOBAHU:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIUN

[IpakTnueckas pabora o Teme
"Boluniciienue pekypcuBHBIX (PYHKINN €
MIOMOUIBI0 AUHAMHYECKOTO
MporpaMmmMupoBaHus"

3aiauu, penraeMbie ¢ TOMOIIbIO
JTUHAMHAYECKOTO MMPOTPAMMHUPOBAHUS:
MMOJICYET KOJINYECTBA BAPUAHTOB

[TpakTnyeckas padora no Teme "[loncuér
KOJINYECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

3aznauy, pemaeMble ¢ MOMOLIBIO
JUHAMHAYECKOIO IPOrPaMMHUPOBAHUS:
3a/1a4d ONTUMU3ALUI

[TonsTHe 0 mapagurmax
nporpaMmupoBanusi. O630p s3bIKOB
IPOrpaMMUPOBAHUS

[TonsiTne 06 0OBEKTHO-OPUEHTUPOBAHHOM
IPOTPaMMHUPOBAHUH
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56

57

58

59

60

61

62

63

64

65

66

O0BexThI 1 Kaccsl. CBOMCTBA U METOIbI
00BEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBIIN aHAIN3

ITpakTuyeckas pabota o Teme
"Hcnosp30BaHNEe FOTOBBIX KJIACCOB B
nporpamme”

Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOJIX0/A

[TpakTuaeckas padora "Pa3paborka
MIPOCTOM MPOrPaMMbI C HCITOJIb30BAHHEM
KJ1accoB"

Wukancymsiuus. [Ipaktudeckas pabora mno
teme "Pa3paboTtka knacca,
MCIOJIb3YIOLIET0 MHKAICYISIUI0"
Hacnenosanue. [Tomumopdusm
[IpakTnueckas pabora o Teme
"Pa3paboTka nepapxuu Ki1accoB"

Cpenbl OBICTPOI pa3pabOTKH MPOrpaMM.
[IpoexktupoBanue nntepdeiica
10JIb30BATENS

[IpoextupoBanue nntepdeiica
MIOJIb30BATENs

Vcnonb30BaHue rOTOBBIX YIPABISIEMbIX
3JIEMEHTOB JIJIs IOCTPOEHUs UHTepdelica

[TpakTrdeckast pabota o Teme
"Pa3zpaboTka mporpammsl ¢ rpaduaecKuM
unrepdeiicom”

0.5



67

68

69

70

71

72

73

74

75

76
77

78

N3ydenue BTOporo si3bika
IPOrpPaMMHUPOBAHUS

N3yueHne BTOPOro si3bka
IIPOrpaMMHPOBAHUS

OTaIebl KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOZACIIMPOBAHUA

,HI/ICerTI/I?)aHI/If{ IIpru MaTEMaTU4€CKOM
MOACIIMPOBAHUHN HECIIPCPBIBHBIX
MponeccoB. MOZ[GJIHpOBaHI/Ie JABWKCHUA

[IpakTnueckas pabora o Teme
"MonenupoBanue ABUKEHUS"

MogenupoBaHie OHOIOTUYECKHX CUCTEM.
[TpakTudeckast pabota o Teme
"MonenupoBaHue OMOIOTHYECKUX
cuctem"

MareMaTH4eCKre MOJIEIN B SKOHOMHUKE.
BrruncaurenbHbIe OKCIICPUMCHTEI C
MOACITAMU

BepositHocTHbIe MOenu. [IpakTrdeckas
pabora o Teme "MMuTarimoHHoe
MOJICTTUPOBAHUE C MTOMOIILI0 METO/IA
Moure-Kapno"

KommeroTepHoe MoieTMpoBaHUE CUCTEM
yTpaBIeHUS

O0paboTKka pe3yIbTaTOB IKCIIEPUMEHTA
Tabnuunble (pensunoHHbIe) 0a3bl TaHHBIX
[Touck, copTUpPOBKA U (PHITETPALIHS
JTAHHBIX. 3aMpOCHl Ha BRIOOPKY JTaHHBIX.

0.5

0.5
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80

81

82

83

84

85

86

87

88

89

90

91

3amnpocsl ¢ napamerpaMu. Beraucisiemblie
T0JIS B 3aMpocax

[TpakTyeckas padora no Teme "Pabora ¢
roToBoi 0a30i JaHHBIX"

MuoroTabianyHble 06a3bl JaHHBIX. THITBI
cBsi3el Mexay Tabnuuamu. Buemnuit
Kito4. I{emocTHOCTh 6a3bl JaHHBIX

ITpakTryeckas pabota o Teme
"Pa3zpaboTka MHOTOTaOIUYHON Oa3bl
TaHHBIX"

3anpockl K MHOTOTa0IMYHBIM 0a3aM
TAHHBIX

[IpakTnueckas pabora no Teme "3anpochbl
K MHOTI'OTa0JIMYHOU 0a3e maHHbIX"

S3bIk ynpaBieHust naHabiMu SQL
[IpakTnueckas pabora o Teme

"YrpaBieHrue TaHHBIMHU C TTOMOIIBIO
si3pika SQL"

Hepensimmonnsie 60a3bl JaHHBIX.
DKCIepTHBIE CUCTEMBI
WuTepHeT-npunoxxeHus

[TonsiTHE O CEpBEPHON U KIMEHTCKON
JacTaX canTa. TeXHOJIOTHS «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEJIOCTATKH
Ocnossl s136ika HTML

[IpakTudeckas paboTa Mo Teme
"Co3anue TeKCTOBOM BeO-cTpaHUIIbI"
Ocnossl s136ika HTML
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93

94

95

96
97
98

99

100

101

102

103

OcHoBbl a361ka HTML

[TpakTuyeckast pabota o Teme
"Co3nanue BeO-CTpaHUIIBI, BKITFOYAOIICH
MYJIbTUMEUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"

OCHOBBI KaCKaIHBIX TaOJIHI] CTUIICH
(CSS)

[IpakTuueckas pabora o Teme
"OdopmiieHue cTpaHUIlbI C TOMOIIBIO
KacKaJHbIX Ta0auI| cTUiIeH"
Cuenapuu Ha s3bIKe JavaScript
Cuenapuu Ha si3pike JavaScript
®opmbl Ha BeO-CTpaHULIE

IIpakTnueckas paboTa Mo Teme
"Ob6paboTka 1aHHBIX (hopM"

Pa3memnienune Be6-caiiToB. Yciyra
XOCTHHTa. 3arpy3ka ¢aiiioB Ha caiT

Kanpuposanue. Mcnpasnenue
nepcnektuBsl. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKLUS 1IBETA.
OOeciBeurBaHUE LIBETHBIX N300pakeHU

BBon nzo0pakeHuit ¢ HCIOIB30BAHUEM
pa3IMYHbIX HU(GPOBBIX YCTPOICTB.
[TpakTrueckas paboTa Mo Teme
"O6paboTka nndpoBsIx Gpororpaduii”

Peryms. PaboTa ¢ o6mactsimu. OUIBTPHL
[TpakTudeckas padbota o Teme "Perymb
nndposbix Gororpaduit”

0.5

0.5
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105

106

107

108

109

110

111

112

113

114

115

116

MHorocnoiHbIe H300paKECHHS.

TekcToBbIe ciaou. Macka ciost. Kagansl.

CoxpaneHue BbIIeICHHON 001acTH
[IpakTuueckas pabora o Teme
"MHorocinoiiable n300paxxenus"
[ToaroroBka wiuOCTpaIuii 11 BeO-
caiitoB. IIpakTuueckas pabora no Teme
" AHUMUPOBaHHbIE U300pakeHus"
Bekropnas rpaduka. Bekropuzanus
pPacTpoOBBIX U300paKEHUN
[IpakTnueckas paboTa o Teme
"Bekropnas rpaduxa"

[TpyHIMIIBI TOCTPOEHUS U
pEeAAKTUPOBAHUS TPEXMEPHBIX MOJIEIeH
ITpakTryeckas pabota o Teme
"Co3iaHue IpoCThIX TPEXMEPHBIX
Mozenein"

Cerounsle Mogenu. Marepuaisl
[IpakTnueckas paboTa o Teme
"Cerounble Mmojenu"

MopenupoBaHie HCTOYHUKOB
oceleHus. Kamepsl

[TpakTrueckas paboTa Mo Teme
"Pennepunr"

AnnutuBHbIe TexHOMOTUU (3D-
MIPUHTEPHI)

[ToHsATHE O BUPTYaJIbHOIN pealbHOCTH U
JOTIOJITHEHHOM pEallbHOCTH

0.5
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118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOEe Bpems
PesepBHOE Bpems
PesepBHOEe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHOe Bpems

PesepBHOe Bpems

[TPOTPAMME
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IMPOBEPSIEMBIE HA EI'D 1O UH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kox
NPoBePSIEeMOro
TpeOoOBaHUS

1.

11

1.2

13

14

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeOGOBaAHMSA K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrPpaMMbl CpeHEro 001ero
o0pa3zoBaHust

3namo (nonumams)

[ToHnMaHue OCHOBHBIX MPHUHIIMUIIOB YCTPOICTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIllMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIMN
pa3sBUTHS KOMIBIOTEPHBIX TEXHOJIOTUH; BiaJeHHE HAaBbIKAMU pabOTHI C
ONEPALMOHHBIMU CUCTEMaMH M OCHOBHBIMH BHJaMHU IPOTrPaMMHOIO
ofOecriedeHus JUIsl pelieHus y4eOHbIX 3agad 10  BbIOpaHHOM

cricnyajim3annun

Hanuuue npexacraBneHuii o 0a30BbIX MNPUHIUIAX OpraHU3alUU U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTEH

[ToHnMaHue OCHOBHBIX NMPUHIMIIOB JUCKPETH3AIMU PA3IHMYHBIX BUIOB
uHpOpMaLUU

[Tonnmanue 0a30BBIX ANTOPUTMOB OOPAaOOTKM YHCIOBOM M TEKCTOBOU
uHpopMaluu (3aUCh 4YHUCEN B IO3UIMOHHON CHUCTEME CUHCICHHMS,
JETTMMOCTB LIEJBIX YHCEN; HAX0XKICHUE BCEX MPOCTHIX YHCEN B 331aHHOM
Iuana3oHe; 00pabOTKa MHOTOpPA3psOHBIX I[ENbIX YHCET, aHaJIH3

CUMBOJIBHBIX CTPOK U JAPYTUX), AITOPUTMOB ITIOMCKA U COPTUPOBKU
3HaHUE q)YHKHI/IOHa.]'H)HI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCICTB
cpenbl pazpaboTKu

Branenne OCHOBHBIMM CBEJEHUSMHU O 0a3zax JaHHBIX, UX CTPYKTYypE,

CpeacTBax CO3aHusd U pa6OTLI C HUMH

ITonnmanue BO3MOKHOCTEHN U OTrpaHUYECHUN TEXHOJIOTUI
UCKYCCTBEHHOTO HMHTEJUIEKTa B pa3IMYHBIX O0JACTSIX; HaJIW4He
NpeACcTaBIeHUH 00 HMCMOJIb30BaHUM MH(MOPMALMOHHBIX TEXHOJIOTHI B

pa3IMyYHbIX TPO(EeCCHOHATBHBIX cepax

BiianeHne TeopeTMYecKHM ammapaToM, IO3BOJIIOIIMM OCYIIECTBIATH
IIPEJCTaBICHHUE 3aJaHHOTO HATyPaabHOTO YUCJIA B PA3IIMYHBIX CUCTEMAX
CUMCJICHUS; BBIOMHATH IPeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHIA,
UCTIONb3Ys 3aKOHbI aNreOpsl JIOTUKH; ONpeAesaTh KpaTyalluii myTe BO
B3BEIIEHHOM Tpade U KOJUYECTBO IMyTeH MEXIy BepLIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOTO rpada



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Ymemo

YMeHHe HCIOoNIb30BaTh KOMIBIOTEPHO-MATEMAaTUUECKUE MOMAETU st
aHaM3a 00bEKTOB U MPOIECCOB: (HOPMYIUPOBATH LIETh MOACITUPOBAHNUS,
BBITIOJHATH aHAIHN3 PE3yJIbTAaTOB, MMOJYYCHHBIX B X0/1€ MOJICIHPOBAHUS;
OLICHMBATh aJ€KBAaTHOCTb MOJIEIH MOJEIUPYEMOMY OOBEKTY WU
MpoIIecCy; MPEACTABIATh PE3yJbTaThl MOJECIUPOBAHUS B HATJIAIHOM
BUJIC

YMenne kimaccu(UIMpOBaTH OCHOBHBIE 3aJaud aHAJIM3a JAaHHBIX
(mporHozupoBaHue,  Kiaccuukanus, — KilacTepusanus, aHaJIN3
OTKJIOHEHHH); MOHUMATh MOCIEAOBATEIHHOCTh PEIICHHs 3a/1a4 aHaIu3a
JaHHBIX: COOP MEPBUYHBIX TAHHBIX, OUNCTKA U OLIEHKA Ka4ecTBa JaHHBIX,
BBIOOp W (WIM) TOCTPOCHHE MOJIENH, NpeoOpa3oBaHUE IAHHBIX,

BU3yaJin3alud JaHHBIX, HHTCPHPCTAlUA PE3YJIbTATOB

YMenue  ompenenartb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpaguueckux W 3BYKOBBIX JIaHHBIX TMPU 33J@aHHBIX [apaMmeTpax
JTUCKpETH3aIMi. YMEHHE OIpPEIeNsATh CPEIHIO CKOPOCTh Iepenadyu
JAHHBIX, OICHUBATh M3MCHEHUE BPEMCHH Iepelayd NpH W3MCHCHUU

UH(POPMALIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHAa CBSI3U

YMeHHe CTpPOUTh KOJA, 00€CIEeUMBAIONINN HAUMEHBIIYIO BO3MOXKHYIO

CPEHIOI0 JUTMHY COOOILEHHSI TPH N3BECTHON YaCTOTE CHMBOJIOB

YMeHre Hucnosib30BaTh IMPU PELICHUM 33/1ad CBOMCTBA MO3UIIMOHHOMN
3allUCU YUCEN, AITOPUTMbI IIOCTPOCHMS 3alMCH YUCJA B MO3UIIMOHHON
CHUCTEME CUHMCJICHUS C 3aJJaHHBIM OCHOBAaHHWEM M IOCTPOEHUS YHUCIA MO
CTPOKE, COJEepXKalleil 3alKuch 3TOrO0 YMCIAa B MO3WLHUOHHOM CUCTEME
CUMCIICHHSI C  3aJlaHHBIM  OCHOBAaHHEM; YMEHUE  BBIIIOJHSATH

apI/I(I)MCTI/I‘-ICCKI/IC onepanru B IO3UIMUOHHBIX CUCTEMAX CHHUCIICHUA

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHUE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHOM HOpMalbHbIX (opMax IO 3aJaHHOW Tabmuie
UCTUHHOCTH; MCCJIE0BaTh O00JaCTh HCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO NEPEMCHHBIC, PEIIATh HECIIOXKHBIC JIOTHYCCKUC YPABHCHU A

YMeHue pemarb aaropuTMUYECKHE 3aJaud, CBA3AHHBIE C aHAJIU30M
rpadoB (3a7auu MOCTPOEHUSI ONTUMAIBHOIO MyTH MEXKIY BEpIIMHAMU
rpada, onpeaeneHust KOJMYECTBA Pa3InYHBIX MyTeH MEXIy BEpIIUHAMU
OPUEHTUPOBAHHOTO AIUKINYECKOT0 rpada)

YMeHue ucnonb30BaTh AEPEBbs IPU AHAIU3€E U TIOCTPOESHUU KOJIOB U AJIs
npescTaBieHuss apu(METUUYECKUX BBIPAKEHHUH, NMPU pElIeHUH 3a7ad

IMOUCKa W COPTHUPOBKH;, YMCHHEC CTPOUTH ACPCBO UIPLI IO 3aJaHHOMY



2.9

2.10

2.11

2.12

aIropuTMy; pa3zpabaThiBaTh U OOOCHOBBIBATH BHIMTPHILIIHYIO CTPATErHIO
UTPBI

VYMeHue aHaau3upoBaTh AIrOPUTMbl C HUCIOJB30BaHUEM TaOJHIL
TPACCUPOBKU; ONPEEIATH 0€3 HCIIOJIb30BaHMSI KOMIIBIOTEPA PE3YJIIbTATHI
BBITIOJTHEHUSI HECJIOXKHBIX MPOTPaMM, BKITFOUYAIOIINX IIUKIIbI, BETBICHHS U

MoAIporpaMmsl, Ipu 3alaHHbIX HCXOAHBIX TdHHBIX

YMeHue omnpenensaTh CI0XHOCTh H3y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CyMMHPOBaHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHBIC AITOPUTMBI, JBOWYHBIA TOUCK) W TPUBOAUTH MPUMEPHI
HECKOJIBKMX QJICOPUTMOB PA3HOM CIIOKHOCTH [UJIsl PELIECHHS] OJHOU

3aJ1a4un

Brnanenne yHUBEpCambHBIM SI3BIKOM HPOrPAMMHUPOBAHHUS BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTIAX JIAHHBIX U CTPYKTYpax JaHHBIX; YMEHHUE MCIIOIh30BaTh OCHOBHBIC
VOPAaBISIONME  KOHCTPYKIIMHM;  YMEHUE  OCYIIECTBIATh  aHAIHU3
NPEJIOKEHHOW  MPOTpamMMbl:  ONPEAENsATh  Pe3yNbTaThl  PabOThHI
NPOTPaMMBI TIPU 33JJaHHBIX UCXOJHBIX JaHHBIX; ONPEIENATh, PU KaKHUX
UCXOIHBIX JIAHHBIX BO3MOXHO ITOJIYYCHHE YKa3aHHBIX PE3yJIbTATOB;
BBISIBJISITH JIAHHBIC, KOTOPBIE MOTYT MPHUBECTH K ommubke B padote
nporpaMMmbl;  GOpMYyIUPOBaThH  MPEIJIOKEHUS MO  yIyYIIECHUIO

MMpOrpaMMHOI0 KoJ1a

YMeHue peanu3oBbIBATh Ha BBIOPAHHOM Ui W3YYEHHS  SI3BIKE
nporpaMMupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
THUIIOBEIC aJTOPUTMBI 00paboTku qHCell, YHCJIOBBIX
MOCJIEIOBATEIbHOCTEN M MAaCCHUBOB: MPEJCTaBIEHUE 4YHCIa B BHJIE
Habopa TMPOCTBIX COMHOMKUTENEH; HaxXOXJACHHEe MaKCUMaTbHON
(MUHUMATBHOM) IUGPBI HATYPATHHOTO YKCIIA, 3alTUCAHHOTO B CHUCTEME
CUUCIICHHSI C OCHOBaHHMEM, He TmpeBblmaromuM 10; BbIYUCICHHE
0000MEHHBIX XapAaKTEPUCTHK JJIEMEHTOB MAacCHBa WJIM YHCIOBOMN
MOCIIEIOBATEIIBHOCTH (CyMMBl, MIPOU3BEICHUS CpEeHero
apupMETHUYECKOr0, MHHHUMAJIBHOTO M MAaKCHMaJIBHOTO 3JIEMEHTOB,
KOJTMYECTBA DJJIEMEHTOB, YJIOBIETBOPSIONIUX 3aJaHHOMY YCJIOBHIO);
COPTHUPOBKY DJIEMEHTOB MACCHBAa; YMEHHE MCIOJb30BaTh B MpOrpaMMax
JMaHHBIE PA3IUYHBIX THUIIOB C YYETOM OTpaHWYCHHWH Ha JMANa3oH HX
BO3MOJKHBIX 3HAUCHWUM, TPUMEHSTh MPU PEIICHUH 33/ad CTPYKTYpPbI
JAHHBIX (CIUCKH, CJIOBapH, CTEKHU, OUYEpEAH, IEPEBbs); NPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE MOANPOTPAMMBI JIJIs1 00paOOTKH YUCIOBBIX

JaHHBIX 1 CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh IIPH pa3pa60TI<e nporpamMmm



2.13

2.14

OMOIMOTEKH MOANPOrpaMM; YMEHHE HCIOIb30BaTh CPEACTBA OTIAIKU

IPOrpaMM B CpeJie IPOrpaMMUPOBaHUS

YMeHne HCIoNb30BaTh  JJCKTPOHHBIE TAaONWIBI  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKU JaHHBIX (BKJIIOYask BEIOOpP ONTUMAILHOTO
pelieHus, ToA0Op JUHUK TPEHMIA, PEIICHHE 3a7ad MPOTHO3UPOBAHMUS);
YMEHHE HCIIO0Ib30BaTh TAaOMWYHBIC (PEISIIIMOHHBIC) Oa3bl JaHHBIX W

CIIPaBOYHBIC CUCTCMBbIL

VYMeHue OpraHu30BbIBaTh JIMYHOE HMH(POPMALMOHHOE MPOCTPAHCTBO C
UCIOJBb30BAaHUEM  PA3IMYHBIX  CPEJICTB  LHU(PPOBBIX  TEXHOJOTHUIA;
NOHUMaHHE BO3MOXHOCTEH IU(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

ycIyT, UG POBBIX 00pa30BaTENbHBIX CEPBUCOB



INEPEYEHD DJIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 [udpoBas rpaMOTHOCTH

OCHOBHBIE TEHJICHIIUU Pa3BUTHs KOMIIBIOTEPHBIX TeXHOJOrui. [lapaniensabie
1.1 BbIUKCIIEHNs. MHOrOnpoleccopHble cucteMsl. Pacnipenenénnsie

BBIYHUCIINTCIBHBIC CUCTEMbBI U o6pa60TKa 0OIBIINX JaHHBIX

IIpyHIMIIBI IOCTPOEHUS U amnmnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
12 CereBbie nportokonsbl. Cetb WHTepner. Agnpecauuss B cetu VHTepHer.
[Tporokomnsl creka TCP/IP. Cuctema nomennbix uméH. Paznenenue IP-cetn Ha

IMOJACETH C NOMOIIBLIO MAaCOK MOACETEN

daiinosas cucrema. llouck B ¢aitnoBoii cucreme. IIpuHIMNIBI pa3MerieHus u
1.3 MMEHOBaHUs (ailioB B ponroBpeMeHHOM mamstu. 11laGioHbl Ui onucaHus
rpyni $aiioB
CkopocTh mepefaud JaHHBIX. 3aBUCUMOCTb BPEMEHM IEpelaud  OT

1.4
I/IH(l)OpMaHI/IOHHOFO 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHalla CBA3U

HIudposanue nanHpix. CHMMETpUYHBIE 1 HecUMMeTpHYHbIe UL LLudpst
1.5 npoctoii 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kogpl, no3Bossitonine oOHapyXUBaTh M HCIPABIATh OLUIMOKH, BO3HHMKAIOIIHE
1.6 pu nepenade AaHHbIX. PaccrosHue Xammunra. KogupoBanue ¢ NOBTOPEHUEM

6uroB. Konpl XamMmuHra
2 Teopernueckrue 0OCHOBBI MH()OPMATHKH

JBonuHoe  koaupoBaHue. PaBHOMEpHBIE U  HEPAaBHOMEpPHBIE  KOJBI.
21 JlekoaupoBaHue cOOOIEHNH, 3aITUCAHHBIX C TOMOIIBIO HEPABHOMEPHBIX KOJIOB.
' Ycenosue @ano. [locTpoeHne 0JHO3HAYHO JAEKOAUPYEMBIX KOJOB € MOMOIIBIO
JiepeBa

Teopernueckne MOAXOABI K OIEHKE KoinyecTBa WHMopmaruu. EmnuHuIb
29 U3MEepeHusi KoimdectBa WHPopMmanuu. AJaBUTHBIH TOAXOA K OLEHKE
' KoinuecTBa WHPOpManuu. 3aKoH aaauTUBHOCTH wuHopmarmu. Dopmyna

Xaptnu. Uudopmarus u BepositHocTh. @opmyia [llennona

Cucrembl cuucieHus. Pa3BépHyTas 3amuch IEIBIX W JAPOOHBIX YHCENT B
MO3UIIMOHHON cucTteMe cumciieHus. CBONWCTBA ITO3HIIMOHHOM 3alyCH YHCIa:
2.3 KOJIMYECTBO IUQP B 3aMKCH, IIPU3HAK JCIIMMOCTH YHCIIa HA OCHOBAHHUE CHCTEMBI
CUMCIEHHUS. AJTOPUTM TIEpeBOJa IENOro 4Yucia w3 P-UYHOH CHCTEMBI

CUHCTICHHS B JECATHUYHYIO. AJTOPUTM IepeBojia KOHEYHOU P-uyHOM Ipobu B



2.4

2.5

2.6

2.7

2.8

2.9

2.10

211

JNECSATUYHYIO. ANTOPUTM MEpPEeBOJA LENOr0 4Yuciia U3 JAECATUYHOW CHCTEMBI
cunciaeHuss B P-uunyto. IlepeBog xkoHeuHOU necATHHYHOM ApoOu B P-nuHylO.
JIBonuHas, BOCbMEpHUYHAs M IIECTHAALIATEPUYHAsI CUCTEMBI CUMCIIECHUS, CBS3b
MEXIy HHMMU. ApH(pMeTHYEeCKHE oOmepalud B MO3UIMOHHBIX CHCTEMax

CUHCJICHUA

Tpoanaﬂ YpaBHOBCHICHHAasd CHUCTEMA CYHCIICHHS. HBOI/ILIHO'I[GCHTI/I‘IHB,H

CucTeéMa CHUCJIICHUA

Komupoanue tekctoB. Kommpoka ASCIl. OnHoGaiiTHBIE KOIUPOBKHU.
Crangapt UNICODE. Komuposka UTF-8. Omnpenencane nHGOPMAIMOHHOTO

00bEMA TEKCTOBBIX COOOILIEHUMN

KomupoBanme  m3oOpaxenuil.  OneHka  MHPOPMALMOHHOTO  00BEMA
rpagUYecKuX JTaHHBIX NPU 3aJaHHBIX Pa3pelICHUH W TIIyOWHE KOAWPOBAHUS
nBera. l[BetoBrie Moxenu. KogupoBanue 3Byka. OneHka WH(GOPMALOHHOTO
00BéMa 3BYKOBBIX JAHHBIX IIPHU 3aJaHHBIX YaCTOTC JUCKPETU3AlUKU U

Pa3psAIHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsiTue BbICKa3bIBaHUS. BpIcka3biBaTeNbHbIE (OPMBI
(mpenukaTsl). KBaHTOpPEI Cy111€CTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue onepanuu. Tabauubl HCTUHHOCTH. Jlormueckue BBIpa)KEHHS.
Jlornueckue TokAecrBa. Jlormueckme onepauMM M ONEpalUMM  Haj
MHOECTBaMHU.

3aKoHBl anreOpbl JIOTUKUA. OKBUBAJICHTHBIE NPEOOPa30BaHUS JIOTMYECKHX
BbIpakeHUi. Jlornueckue ypaBHEHHs U CUCTEMBl YPaBHEHUM.

Jlornueckue ¢(yHKIMHU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMUECKUX
GyHKIUI OT KOJIMYeCcTBa apryMEHTOB.

Kanonndeckue (hOpMBI JTIOTUIECKUX BBIPAKEHHIA

COBepIHGHHBIG AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJbHBIC CpOpMI)I,

AJITOPUTMBI UX IIOCTPOCHUS 110 Ta6J'II/II_IC HCTUHHOCTHU

Jlornueckue »sneMeHTBl B cocTaBe KommbtoTepa. Tpurrep. Cymmatop.
MHuoropa3zpsianbiii cymmatop. [TocTpoenue cxem Ha JOTHYECKHUX 3JIeMEHTax Mo
3aJJaHHOMY JIOTHYE€CKOMY BBIPQKEHMIO. 3aMUCh JOTHUYECKOTO BBIPAKEHUS O

JIOTHYECKOM cXeMe

Monenu u MonenupoBanue. llenn monenupoBaHHs. AJEKBATHOCTh MOJENTH
MOJIeINpyeMOMY 00BeKTy Wi npoueccy. @opManu3anus NpUKIaJHbIX 3a/1a4.
[IpencraBneHne pe3yibTaTOB MOJAEIUPOBAHUS B BHUAE, YAOOHOM JUIs
BOCIIPHUATHS dYeloBeKOM. ['paduyeckoe mnpeacTaBieHUE AaHHBIX (CXEMBI,
Ta0JIULbI, TpaduKn).

[IpencraBnenue LenbIX 4Yuced B NaMsiITH KommbioTepa. OrpaHU4EeHHOCTh

Juarna3zoHa 4YuCel IMPU OrpaHNYCHHUM KOJIHMYCCTBA pa3psAaa0B. HepenonHeHHe



2.12

2.13

2.14

2.15

2.16

3.1

3.2

paspsmHON ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TOMTOTHUTEIBHBIA KOJI OTPULIATEIIBHBIX YUCET.

[ToGutoBbie Jnormueckue onepanuu. Jlormueckuit, apudmerndeckuii u
nukauaeckuit capuru. lludpoBanue ¢ moMoIIbI0 MOOUTOBOW OmEpaliu

«uckimrovaromiee NJIN»

IIpencraBiaeHe BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3Havalas 4acThb
U NOpAnoK yucia. Jluama3oH 3HaueHUM BelecTBEHHbIX uucel. [Ipobiemsl
XPaHEHMs BEIECTBEHHBIX YHCEJI, CBSA3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
pa3ps0B. BeinonHeHue onepanuil ¢ BEIIECTBEHHBIMU YUCIIAMH, HAKOILICHUE

OIInOOK ITPHU BBIYHUCIICHUAX

I'padbl. OcHoBHble noHATUs. Buael rpagos. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEXHOCTH, BECOBBIX MaTpHIl, CIUCKOB CMEXHOCTH. PemeHue
QITOPUTMHYECKUX 3aJlad, CBA3aHHBIX C aHaMM30M TpadoB (TocTpoeHUE
ONTUMANIFHOTO IMyTH MEXAy BepIIMHAMHU rpada, OmpeleleHue KOJINYeCTBa
pa3IMYHBIX MyTeH MEXIy BepIIMHAMU OPUEHTUPOBAHHOTO AaIlUKINYECKOIO
rpaca)

HepeBbsa. bunapnoe paepeBo. JlepeBbs mnowmcka. CrocoObl 00xoma jaepesa.
[IpencraBnenue apupmMeTHUeCKUX BhIpaKEHUI B BUe epeBa. Mcnonb3oBaHue

rpadoB U 1epPEeBbEB NIPU OMUCAHUU OOBEKTOB U MPOILIECCOB OKPY>KAIOLIETO MUPA

JluckpeTHbIe UTPBI ABYX UTPOKOB € MOJIHOM nHpopManueil. [loctpoenue nepesa
nepebopa BAapUAHTOB, OMUCAHWE CTPATeTMH WIPbHl B TaOMUYHOU (opme.

BLII/IFpBIIHHBIC W IPOUTPBIINIHBIC TO3UITUN. BLII/IFpLIH_IHLIC CTpaTerunu

CpenctBa  MCKYCCTBEHHOIO  MHTEIIEKTa. VaeHTUUKAnMs M MOHMCK
n300pakeHui, pacro3HaBanue Jul. Mcnonp30BaHNE METOAOB UCKYCCTBEHHOTO
UHTE/UIeKTa B oOywaromux  cucreMax. lcmonp3oBaHMe — METOIOB
HCKYCCTBEHHOI'O MHTEIIeKTa B poboTtoTexHuke. HTepHer Beuieil. Heliponnble

ceTu
ANTOpPUTMBI U IPOTPAMMUPOBAHHE

dopManuzanys NOHATHs anroputMa. Mammunaa TeropyHra kak yHUBEpcaJlbHas

MOJEJb BEIYMCICHUN

OreHka CI0XHOCTH BbIYMCICHUH. Bpems paboTel u 00BEM HCIONB3YyeMOM
naMsATH, WX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHKa
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJTOPUTMBI TOJIMHOMHAIBHON
cioxkHoctu. Ilepebopubie anropuTMbl. [IpuMepsl pazIHMUHBIX AITOPUTMOB

peuicHu-d OJIHOM 3aia4yu, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH



3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB palbOTHl MPOCTEHIIUX aITOPUTMOB
YIpaBJICHUS UCTIOTHUTEISIMU U BBIYUCIIUTEIBHBIX anroputMoB. OnpeneneHue

MCXOJIHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TPEOyeMbIil pe3ysbTar

AJropuT™MBl 00pabOTKM HATYpaJbHBIX YHCEJ, 3allUCAHHBIX B IMO3UIIMOHHBIX
cuUcTeMaxX CYMCJICHHUA: pa30uMeHHe 3aluCH Yuclia Ha OTAeIbHble LUQPBHI,
HaXOXXJEHUE CYMMBbl U Tpou3BelIeHHs LU(p, HAXOXKICHHE MaKCUMAaJIbHON
(MUHUMAJIBHOW) TIUQPBHI.

[IpencraBnenue yucia B BHIE HAOOpa MPOCTBIX COMHOXKHUTENEH. ANToput™m
OBICTPOrO BO3BEJCHHUS B CTeleHb. [IOMCK MNPOCTBIX 4YHCET B 3aJaHHOM

JIMAIia30HEe ¢ MMOMOIIBIO AITOPUTMA «PENIeTo DpaTocheHar
MHoropa3psigHbIe IeJbIe Yuciia, 3aa49H JJTUHHON apuMeTuKu

S3eik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl 1aHHBIX:
[IEJIOYNCIICHHBIC, BEIICCTBEHHBIE, CHMBOJbBHBIC, JIOTUYECKHE. BeTBiIeHHS.
Cnoxuble ycnoBus. Lluknsl ¢ ycnoBueM. LIUKibl 10 nepeMeHHOM.

OOpaboTka JaHHBIX, XpaHAMUXCs B (aiax. TekcToBble U JBOUYHbBIE (DAL
daiinoBeie nepeMeHHble ((aiiaoBbie yka3arenn). Utenue u3 ¢aina. 3anuch B
Gaiin.

Paz6uenue 3amaun Ha noazanayn. [loanmporpaMmel (poueaypsl 1 QyHKIHN).

Hcnonbs3oBanue CTaHZ[apTHOﬁ OMOIMOTEKHU SI3bIKA porpaMMHupOBaHHUA

Pexypcus. PexypcuBnbie npouenypsl u ¢pyHkiun. Vcnonap3oBaHue cTeka A

OopraHu3al pCKypCUBHBIX BbI3OBOB

Uucnennsie MeToibl. TouHOE U MPUOTMHKEHHOE peleHus 3aaauu. YucienHoe
pellleHrne ypaBHEHUH C MOMOIIbI0 1moadopa mapamerpa. UncieHHbIE METOIbI
pelieHus ypaBHEHM: METOJ Iepedopa, METOJ TIOJOBHHHOTO JICJICHUS.
[Tpubmmk€HHOE BHIYKCICHUE ITMH KPUBBIX. Bhraucnenue miomaaei Gpuryp c
MOMOIIIbIO YHUCJIEHHBIX METO/I0B (METO/ MPSIMOYTOJIbBHUKOB, METO/] TPaIELnii).
[Tonck makcumyma (MUHUMYMa) (YHKIMHM OJHOM IMEPEMEHHOW METOJ0M

IIOJJOBHHHOT'O ACJTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (YHKIMU  s3bIKa
MPOrpaMMHUPOBAHUA i 0OpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBICHUI CHMBOJA B
CTpOKe, pa30ueHHe CTPOKM Ha CJO0Ba MO MNpOOEIbHBIM CHMBOJIAM, IOHMCK
MOJICTPOKH BHYTPHU JTAHHOM CTPOKH, 3aME€Ha HAalUJEHHOM MOJICTPOKHU Ha JIPYTyIO
CTpoKy. I'eHepalisi Bcex CIOB B HEKOTOPOM ajdaBUTE, yAOBIETBOPSIOLINX
3aJlaHHBIM orpaHuueHusiM. [IpeoOpa3oBaHue 4uciia B CUMBOJBHYIO CTPOKY H

o0paTHO

MaccuBel M MOCJIEIOBaTEIbHOCTH 4YHCEI. BrruucieHwe O606H.IéHHBIX

XapaKTCPHUCTUK JJIICMCHTOB MACCHUBA WU YHCII0BOM nocCJICJ0BaTCIbHOCTHU



3.11

3.12

3.13

3.14

3.15

3.16

3.17

4.1

(cyMMBbI, TpOU3BEACHMS, CPEAHEr0 apuU(pMETHUYECKOro, MHUHUMAIBHOTO U
MAaKCUMaJIbHOTO 3JIEMEHTOB, KOJUYECTBA JJIEMEHTOB, YIOBIIETBOPSIOIIMX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.
AJTOpUTMBI pabOTHI C AIEMEHTaMH MacCHBa C OJAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OJJHOMEpPHOro maccusa. [IpocTeie METOBI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, cOpTUpOBKa BcTaBKaMu). COpTHpPOBKa
ciusinueM. beicTpas coptupoBka maccuBa (aiaroputm QuickSort). JIBonunbrit

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBE

JIBymepHble MaccuBbl (MaTpullbl). AJITOpPUTMBI OOPaOOTKU JBYMEPHBIX
MacCUBOB: 3allOJIHEHUE JABYMEPHOI'O YHCJIOBOIO MacCuBa II0 3aJaHHBIM
IIpaBWJiaM, MOMCK 3JIEMEHTa B JABYMEPHOM MAaCCHBE, BBIUHUCICHHE MAaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JJByMEPHOI'O MacCHBA, [IEPECTAHOBKA CTPOK U

CTOJ'I6I_[OB ABYMCPHOI'O MaCCHUBa

CnoBapu  (accounuMaTHBHBIE  MAacCHBBI, OTOOpakeHUs).  Xd3UI-TaOJUIBL.

HOCTpOCHI/IC aJ'Iq)aBI/ITHO-‘laCTOTHOFO CJIOBAps U 3aJaHHOI'O TCKCTAa

Crexku. AHanu3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. Brruucienue
apu(pMeTHUYeCKOro BeIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM (popme.

Ouepenu. Mcnonp3oBaHue ouepeu A BpEMEHHOI'O XpaHEHUs! TaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHne MHUHHUMAIBHOIO OCTOBHOTO J€peBa
B3BEIIEHHOT'O CBSI3HOTO HEOPUEHTUPOBaHHOTO rpada. KomndyecTBo pa3nuuHbIX
nyTell MeXay BepIIMHAMH OpPUEHTHPOBAHHOTO AIMKINYECKOro rpada.

Anroput™m JleMKCTpbI

[epeBbst. Peanusanus nepesa ¢ NOMOLIbIO CCBUIOYHBIX CTPYKTYp. JIBoMuHBIE
(Ounaphbie) nepeBbs. [locTpoeHue aepeBa A 3alaHHOTO apU(PMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe airopuTMbl 00xofa aepesa. Mcnonas3oBanue creka
U ouepeu i 00xo/a iepeBa

JuHamuueckoe nporpaMMUpOBaHUE KaK METO]T peLICHHs 3a/1a4 C COXpaHEHHEM
IIPOMEXYTOYHBIX  PE3yJbTaTOB.  3aJadyM, pElIaeMble C  [OMOILBIO
JUHAMUYECKOTO MPOrpaMMMPOBAHUS: BBIUMCIEHHUE DPEKYPCUBHBIX (DYHKIIHA,
NOJCUET KOJIMUYECTBA BAPUAHTOB, 3a7[aul ONTUMU3ALUU

[Tonstne 06 OOBEKTHO-OPUEHTHUPOBAHHOM MpPOrpaMMHpoBaHUU. OOBEKTH U
kiacchl. CBOMCTBa U MeTOBI 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO TMOIXOA.
Wukarncynsimums, Hacie0BaHue, MOJIUMOphu3mM

NHupopmalinoHHbIE TEXHOJIOTUN

Awnamus JaHHBbIX. OcHoBHBIE 3aa4u aHaJin3a JOJaHHBIX: IIPOTHO3UPOBAHUC,

KJ'IaCCI/I(I)I/IKaL[I/I}I, KIIaCTCpu3anus, aHalinu3 oTkI0oHeHU#. IlocnemoBaTenbHOCTD



4.2

4.3

4.4

4.5

4.6

pellIeHNrs 3a/1a4 aHaJIu3a JaHHbIX: cOOp MEPBUYHBIX TAHHBIX, OYMCTKA U OIICHKA
KadecTBa JAaHHBIX, BBHIOOp W (WJIM) TIOCTPOCHHWE MOMETH, MpeoOpa3zoBaHue
JTaHHBIX, BU3yaJIU3alus JaHHBIX, HHTEpIpETalys pe3ypTaToB. [IporpaMMHble
cpenctBa U MHTepHET-cepBUCHI i1 00pabOTKU W TPECTABICHUS TaHHBIX.
Bonwmme nannple. MammHHOE 00yUueHne

AHanu3 JaHHBIX C TOMOINBIO JJIEKTPOHHBIX TaOnuil. BelyucieHue cymmbl,
cpemHero  apu(pMeTHYecKoro, HauOOIbIIEro (HAMMEHBIIEr0) 3HAYCHUS
nuana3oHa. Beruncienue koaduuueHTa KOPPEeIsiuu IBYX PSAIOB JTaHHBIX.
[TocTtpoeHne cToNOUATHIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. llocTpoenue
rpadukoB  ¢ynkmuii.  Ilombop  nAMHWMM  TpeHIa, peIIeHHe  3ajaad
IIPOrHo3upoBaHus. Pemenue 3ajady ONTUMHU3ALUU C MTOMOLIBIO 3JIEKTPOHHBIX

TalJIHIL

Juckperuzanusis m0pu  MaTeMaTUYECKOM  MOJEIUPOBAHUU  HEMPEPBHIBHBIX
nporeccoB. MojaenupoBaHue JABMKEHUs. MoJenupoBaHue OHUOIOTHYSCKUX
cucteM. MaremaTHueckue MOJEIW B OSKOHOMHKE. BbIunCIHTEIbHBIC
OKCHEPUMEHTHI ¢ MojensiMu. OOpaboTka pe3ysibTaToB dKCIEpUMEHTa. MeTos
HAaUMEHBIIUX KBaApaToB. OLIEHKAa YHCIOBBIX IapaMETPOB MOJIEIUPYEMbIX
O0BEKTOB W TMpoIeccoB. BoccraHOBIEHHME 3aBHCHMOCTEH MO pe3yJbTaTram

SKCIICPUMCHTA

BepositHocTtHple  Mozmenu.  Mertogel  Monrte-Kapio.  MmuranuonHoe

MOZICIIMPOBAHUC. CucTeMBl MacCOBOTO O6CJ'Iy>KI/IBaHI/ISI

Tabnuunple (pensuuoHHbIE) 0a3bl NaHHBIX. Tabmuua — MpeacTaBiICHHE
cBeeHn 00 OMHOTHITHEIX 00bekTax. Iloie, 3amuch. Kmrou tabnauiel. Padora ¢
roToBOW 0a30ii AaHHBIX. 3amoiHeHue 0a3pl naHHBIX. [lOMCK, copTHpOBKa H
(GuIbTpaIs TaHHBIX. 3aIIPOCHl HA BEIOOPKY JAHHBIX. 3aIIPOCHI ¢ TapaMeTPaMH.
Brruncnsiembie mosis B 3apocax.

MHuoroTtabnuunbie 6a3bl JaHHBIX. THIIBI CBS3eW MEXIy TaOnuamMu. BHenHui
kimtou. IlenoctHOCTh 6a3bl TaHHBIX. 3ampoCchl K MHOTOTAOIWYHBIM 0azam
JTAHHBIX

TekcroBblii mponeccop. CpeacTBa MOUCKAa M aBTO3aMEHbl B TEKCTOBOM
nporeccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTH.  CHOCKH,

OI'JIaBJICHHUC. HpaBHna IMUTHPOBAHUA HMCTOYHHUKOB u O(l)OpMJ'IeHI/If{

OonbmorpauUIecKuX CCHIIIOK



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

[MTomsixor K.}O. Ma(popmaTika. 10 kmacc (0a30BbIi U yIIyOJIEHHBIN YPOBEHB). B 2-X gacTsax: yueOHUK./
K.IO.Ilonsixos, E.A. Epémun.- 5-e uzn., crepuotumn. -Mocksa: IIpocsemmenue, 2023
Ionsaxos K.1O. Madopmatuka. 11 kmace (6a30BbIi 1 yriayOnéHHbINA ypoBeHb). B 2-X gacTax: yueOHUK./

K.IO.Ilonsixos, E.A. Epémun.- 5-e uzn., crepuotumn. -Mocksa: IIpocsemenue, 2023

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET

e m.edsoo.ru;

e resh.edu.ru;

¢ myschool.edu.ru;
e prosv.ru;

e skysmart.ru;

e yaklass.ru;

o ege.fipi.ru;

¢ matematika-na.ru;
e uchi.ru;

e sdamgia.ru;
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