rocyaapeTBenHoe OrokeTHOe 06pasoBaTelbHOe yupexaenue Camapckoii odiacTu
«CamMapcknil Kazauuil KaJeTCKHH KopImyc»

IIPUJTOXEHHE Ne 8
k OOII COO I'bOY «Camapckuii
Ka3a9Hi KaJeTCKHH KOpImyc»

«PACCMOTPEHA» «ITPOBEPEHA» «YTBEP}I{I[EHA»
Ha 3aceganui MO yuntenei 3aMEeCTHTENEM JupeKTopa o YP
TIPEAMETOB €CTECTBEHHO-

/a,mtle KOro IHKIIa %: /
'pyHlamxenckas O.H./ (#7777~ /] sonnna M.IO./
o]

oT «25» aBrycra 2025 r. «27» aBrycra 2025 .

PABOYASI IPOTPAMMA
(ID 9474505)

yue6roro npeamera «MadopmaTuka» (yray6aéHubIi ypoBeHs)
s obyuarormuxes 10-11 xiaccos

AN

C=RU, O=IBOY «Camapckun kazaunm
kageTckun kopnyc», CN=CuHssckun C.
U., E=skkk_su@samara.edu.ru

A NOATBEPXKAA0 3TOT AOKYMEHT

MEeCTO noanuncaHuns

2025.10.20 13:16:02+04'00'

Vposens: cpemree odmee obpazoBaHue
Kmacesr: 10 - 11 xmaccer CocTaBUTENH; YIHTe/sI HHPOPMAaTHKH

. Camapa, 2025



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a takxke (denepanbHol padoyeit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, OoO0me
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBACT
o0s13aTepHOe peIMETHOE COJIepKaHue, npeayCMaTpUBacT ero
CTPYKTYpUpPOBaHHUE IO pa3JeiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHue ero
no kiaccaM (rogaMm W3ydeHwus ), JaéT MPUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
0 TEMaTHYeCKHM pa3ieliaM Kypca H  PEKOMEHIyeMyr (IIpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ WUX  M3Y4YCHHsT € y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Ui KaKIoro roja U3y4eHusi, B TOM 4HCiie
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBaseTcs
OCHOBOWM Il COCTaBJIEHUS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
HOYPOYHOI'O IUIAaHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IIUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 1yist ypOBHSA CpelIHEro oOuero o0pa3oBaHUs SIBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPBHIBHON MOATOTOBKU OOyYaromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oopazoBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmneil npopeccUoOHaTbHONW JIESITEIbBHOCTH Kak B paMKaxX JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOUYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBS3EM, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3TMYHBIC TOIXObI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJlauu,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me MPEJCTABICHUNA O JaHHOW TpeAMETHON 00JIacTU Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
IieJICHAIIpaBlIeHHAasl TTOATOTOBKA O0YYarIIUXCs K MPOJOHKEHUI0 00pa3oBaHUs B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMBI M CETH, OOJbIINE JaHHBIE U
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb w3ydeHUss ydeOHoro mnpeamera «MHbopmaTuka» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlel KOHKYPEHIMM Ha pbIHKE Tpylda. B CBA3M C 3TUM uU3ydYeHUE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIIICHHUS;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHA;

OPUHSITHE MIPABOBBIX U 3TUYECKUX ACIEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHHA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOM, MPOEKTHOM, HAy4HO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaTuka» BBIIEISIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB U JIPYTUX D3JEMEHTOB IM(GPOBOrO  OKPYKEHHUSA, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBBI HH(OPMATHKH» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, Pa3pa0O0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B npusenénnom nanee copepxanuu ydeOHoro mpeamera «Mupopmatuka
KYPCUBOM  BBIJICJICHBI  JIOTIOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOASAT B
00s13aTebHYIO0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIl  ypOBeHb W3y4eHHs HWH()OPMATUKA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEUUAIBHOCTU B 00JacTh HWHGOPMAIMOHHBIX TEXHOJOTUH U HWHXKEHEPHbIE
CIELUUAIBHOCTH, Yy4YacTHEe B MPOEKTHOM M HCCIEOBATENbCKON NIESITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa Mo HHpopMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TMpejAeiaX OJHOro roja oOydeHus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNs MpHU MOJArOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3yueHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMU UPPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMo1Ibl0 KMH. KOHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMOIl JOCTYIT K TAMSITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONbIINX JaHHBIX. MOOWIBHBIE HHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKAILUSX. BcTpoennsbie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoHcTB. IlapamienbHoe mporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obecrniedeHue. OneparioOHHBIE CHUCTEMBI. Y THUIJIMTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTaminsiuusd W AEUHCTAUISIUUA  HPOrPaAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMs (aljioB B
noyiroBpeMeHHou rmamsaTtu. [11abmoHs! a1 onucanus rpy Gaiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHusi W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokosasl. Cets UHTEepHET. Anpecauust B cetu UutepHer. [IpoTokob
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moxacetw ¢ momouipi0 Macok mnozcereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBsI3UM € y37i1oM cetd. OnpeneneHue mapiipyra JBUKEHUS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
['eonndopmanonnbie cucTeMbl. ['€0JOKaIMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucrTpasiei), THTEPHET-TOProBIIsl, OpOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHo! nHdopmanuu. OTKpbITbIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHOpMalMK B KOMITBIOTEpAX, KOMIBIOTEPHBIX CETSIX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemoHocHoe mporpaMMHOE O0ECIeueHHe U CIIOCOOBI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctoii 3amenbl. udp Lesaps. [Mudp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
JTUCKpeTH3alud MHGOpMAIMK, TpeIHA3HAYCHHOW [JIsi XpaHEeHUs, Mepenadd u
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIIBI U3MepeHus KoinuecTBa nHpopManuu. AjdaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

Cucrembl cumucienus. Pa3BépHyTas 3amuch NENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MHU(P B 3aMUCH, MPHU3HAK JCIMMOCTH YUCJIA HA OCHOBAaHWUE CHCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TMEepeBojJa ULEJIOr0 4Yuciaa U3 JECATUYHOM CHUCTEMbl CUMCIEHHS B P-
nunyto. IlepeBony koHewHOUW gecatTuuHOM npodu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



ApudmMeTndeckre omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Komumpoka ASCIl. OpgnobGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pPa3pelIeHNU U ITyOUHE KOJAUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUS.

Anrebpa noruku. I[loHsiTue BbIcKa3biBaHUs. BbickasbiBaTeabHBIE (OPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue onepanyu 1 orepaluu HaJl MHOKECTBaAMU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KoJIMyecTBa apryMeHTOB. [loHbIe cCHCTEMBI TOTHYECKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbiid cymmarop. lIlocTpoeHue cxem Ha JOTMYECKHX DBJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
AVana3oHa 4YHUCeJd IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenosiHeHue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«wuckiovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIlosiHEHUE onepanuii ¢ BEUIECTBEHHBIMH YHCIIAMHU, HAKOIUJICHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
MCXOJHBIX JAaHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TPeOyEeMbIil pe3yJbTar.

Oranbl pelleHus 3aJad Ha Kommbrlorepe. MHCTpyMEHTalIbHBIE CpENCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpaMm. BupTyasibHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TtpaccupoBouYHbIX Tabnuil. Otmanounsii BbIBOA. IlomaroBoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCICHHbIE, BEIIECTBEHHBIE, CUMBOJIBHBIE, JIOTMYECKHE. BerBieHus.
Cnoxnpie ycnoBus. Ilukier ¢ ycinoBueMm. Llukinbl 1mo  NEPEMEHHOM.
B3anMo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHME IMKIA C HMCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIOKyMEHTUpPOBaHHE IIPOTrpaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl U UHCTPYKUUHU 715 MIOJIb30BATENS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OHeHHe 3aluch 4YHuCia Ha OTHeJbHble UUpHI,
HaXO0XJACHHE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUDPHI.

HaxoxneHue Bcex MpOCThIX YMCEN B 3aJlaHHOM Auanas3oHe. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBeie miepemeHHbIe ((aitoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
daii.

Pa3z0Ouenue 3agaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKINH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OHOJIMOTEKH sI3bIKa MPOTPaMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. [IpubOnmx€HHOE BBIYMCIIEHHME [UIMH KPUBBIX. BbluncieHue miomanei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



tpaneuuii). Ilouck wmakcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JEJIECHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 1711 OOPAOOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YKO CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YUCIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka oHOMEpHOro MaccuBa. [IpocTeie METOIBI COPTUPOBKHU (METO
ny3blpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJIHEHUE IBYMEPHOIO YMCIOBOTO MAacCHBa IO 3aJlaHHBIM MPaBHUIIAM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PenaktupoBanue u (opmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTBI pelieH3UpOBaHUs B TEKCTOBBIX mporieccopax. OOnayHbie CEpBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMS MaTEMATHYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. HTeIeKTyaabHbli aHaIU3 JaHHbBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JHMHEHYaTbIX W KpYyroBbix auarpamm. Iloctpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHEe YpaBHEHHUH C IOMOILIBIO Moadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWIYYILEro pelieHusl B 3aIaHHbIX ycioBusx. LleneBas
¢yHkuus, orpanuyeHusi. JlokanbHble M TI00aNbHBIE MHUHHUMYMBI IEJIE€BOM
¢yHkuuu. Perenue 3a1a4 ONTUMU3AIME C TOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(pOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
agauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmarius u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl CkaTus gaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl ckaTusi JAHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus BeTa. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TN€peJayd  oOT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHbI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, T03BOJISIONINE
OOHapy>XHWBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU TMepenade JTaHHBIX.
Paccrosaune Xsmmunra. Koguposanue ¢ moBroperreM 6utoB. Koapl XaMmmuHra.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueiau mojenupoBanus. Gopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJCIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCIIPHSITHS YeoBeKoM. | paduueckoe mpecTaBiIeHUe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIC TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXKHOCTU. PemeHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapnoe aepeBo. [lepeBbsi moucka. CriocoObl o0xolla aepena.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHME CTPATETHH UIPbl B TAOIMYHON (hopme. BIUrphIIIHbIE U TPOUTPHIIIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. Mcmonb3oBaHue MeTO0B
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. lMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHNE

Qdopmanuzanuga  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yHUBEpCaiabHasi MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW CIIOXKHOCTH  aJTOPUTMOB. AJTOPUTMBI  MOJMHOMHUATILHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOILIBI alropuTMa
«penieTo DparocheHar.

MHoropa3zpsiAHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBICE MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apu(METHIECKOTO BBIPAYKEHHUSI, 3aIMMCAHHOTO B MOCTPUKCHON PopMme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTe MEXIy BEpIIMHAMU OPHEHTHPOBAHHOTO AIMKINYECKOro Trpada. AIroputm
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alropuTMbl 00xoaa aepeBa. lMcmosip3oBaHHe cTeka U
ouepeau s 00X0/1a JiepeBa.

JluHamuyeckoe MpPOrpaMMHUpPOBAHME KAk METOJ peleHus 3afad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPEUIa€Mble C IOMOUIBIO



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 3a/1a4ul ONTUMU3AIIUH.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoil pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEepdeiica
noyib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3aj1aud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBaHue JABWXKEHUS. MojaenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTudeckue  MOJEIU B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJICIIIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN MO pe3yJibTaTaM dKCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBAHUSI.

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHni 00 OMHOTHUIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. PaGora ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii ximro4. [lemoctHOCTh 6a3bl JTaHHBIX. 3aMpoChl K MHOTOTAOIMYHBIM Oa3amM
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu xackamabeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pasmemnienne BeO-caiiToB. Ycimyra XocTHHTA. 3arpy3ka (aiioB Ha CauT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOMCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAHEPOB U JPYTUX



ycTpoiicTB). I'paduueckuit penakrop. Paspemenue. Kagpuposanue. cnipaBnenue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BblaelieHHONW obsactu. IloaroroBka wimoctpanuil A BeO-CalTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX U300pa’KEHUN.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHojoruu (3D-mpunrtepsl). [lonstue o BUpTyalibHOU
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs PyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpPOIIECCe
peanuzalu  CpeAcTBaMM  y4eOHOro  MpeaMeTra OCHOBHBIX  HAIpaBJICHUM
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATHKU Ha YPOBHE CpEIHEro OOIIEero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
pe3yJIbTaTHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaK€HUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJBHBIM [IPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHNE 3HAUeHHUSI HHPOPMATUKH KaK HaAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:

copMUPOBAHHOCTH  3J0pPOBOTO W Oe3omacHoro  o0paza  JKHU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOHN JEATEIBHOCTH TEXHOJIOTUYECKOM W COIMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSITH TAKYIO JIESTEIIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
WHPOPMATUKOHM, MPOrpaMMUPOBaHHEM M HH()OPMAIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JOCTIIKCHUSX HAayKd WH(POPMATHKH U HAYYHO-TEXHHUECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHus, B TOM 4HCIE C Y4€TOM BO3MOXKHOCTEH HH(OpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
U(ppoBOM TpaHCPOpMALIMN MHOTHX C(Ep KU3HU COBPEMEHHOTO OOIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO JAESATENIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTHKEe Yy OOY4YalOIIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJBHBIN
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETyJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOMIEH CTPEMIIEHUE K JOCTHKEHUIO 1IeNU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTb, YMEHHE IEeHCTBOBAaTh, MCXONS M3 CBOMX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOIIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYIIECTBIEHUH KOMMYHHKAIIMM, CIIOCOOHOCTH K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPANBaTh OTHOILICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.



METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTte wu3yueHuss HHDOpPMATHKHM Ha YpOBHE CpEIHETO OOIIero
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAIbHBIE yUeOHBIE IEHCTBHS, pPETYJISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBAaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JJII CPaBHEHWS,
Kiaccudukaruu u 006001eHNs;

OTIPENENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJEeMbl C YU4ETOM aHajdu3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJMHUPOBATH M  BBINOJIHATH pabOTy B  YCIOBHUSX peEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON IEITEILHOCTH,
HaBBIKAMH  paspenieHus MpoOseM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIpETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUI MBIIUICHUS, BIaJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU Y KU3HEHHBIX CUTYalUAX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOJWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAEC PEIICHHUS 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHUS B IO3HABATCIBHYIO M IMPAKTHYECKYHO OO0JIacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTb NIPOOJIEMBI U 33J1a4H, JOMYCKAIONIHUE aJbTCPHATHUBHBIC PEIICHU.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUN PA3IMIHBIX BUAOB U (POPM IIPE/ICTABICHUS;

co3gaBaTh TEKCTHI B pPa3IMYHBIX ¢dopmarax ¢ Y4YETOM Ha3HAUYCHHS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HH(pOpPMAIIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWA W 3alIUTBl  WH(popMamuw,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPaACIIO3HABATh IIPCAIIOCHIIKHU KOH(l)J'IHKTHI:IX CI/ITyaI_II/Iﬁ nu
CMATYATH KOH(bHHKTBI;

BJIQJIETh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS ©W  B3aUMOJICHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

[IPUHAMATHh L€IM  COBMECTHOM  JEATENIIbHOCTH, OpPraHU30BbIBaTH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1Iui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pEIICHUs TNpoOJieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

JIeaTh OCO3HAHHBINA BBIOOp, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX OOJIACTSIX 3HAHUM, IOCTOSHHO IOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU ISl OLUEHKU CUTYyallMH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATH ce0sl, MTOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomnecce um3ydeHuss xkypca uHPOpMATHUKU YyriayOnéHHOTO YypoBHS 6 10
K1acce oOydaromMHCs  OyayT  JOCTHUTHYTHI — CICAYIOIIHME  TIPEJAMETHBIE
PEe3YIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUW HH(GOpPMAlMM W CBSI3aHHBIX C HEH
IpOIECCOB B TNPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AGHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSIY;

BJIQJICHHE METOJaMH ToucKka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJIYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBbIE, MPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJyYCHHMs] ¥  HAmpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHalM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BHIOOpD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TCHICHIIUNA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJOTUH;

BJIAJICHUE HABBIKAMH PAa0OThI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TPOrpaMMHOI0 OO€CleueHHs] JJisl pelIeHus ydyeOHbIX 3aJay 1o
BBIOPaHHOM CIICIIUATN3aINNT;

HaJIU4Me MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIHMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOIMMX NOPUHIUIAX pa3pabOTKU U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30macHOCTH, HWCHOJIb30BaHUE
METOJJOB W CpEICTB TMPOTUBOACHCTBHS OJTUM YIrpo3aM, COOJIOJEHHE MeEp
0€30MacHOCTH, MPEAOTBPALIAIONINX HE3AKOHHOE PACIIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH U TMTHEHBI IpU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHCHTAMH ITU(GPOBOTO OKPYIKEHUS, TOHUMAHUE
MIPABOBBIX OCHOB HKCIOJb30BaHMS KOMIIBIOTEPHBIX NpOrpaMm, 0Oa3 MaHHBIX U
pabotel B ceTn MIHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpeTH3alluH,
YMEHHE ONpPEICIATh CPEIHIO CKOPOCTh TMepeaadydl JaHHBIX, OIICHUBATH
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHME UCIOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YHCEJI, AJITOPUTMA ITOCTPOSHUS 3aITUCH YMCila B MO3UIIMOHHON CHCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIa 10 CTPOKE, COAEpIKaIle 3amuch
ATOTO YHCIa B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMCHHE BBITIONHATh apu(DMETHUECKUE OIepalid B IMO3MIIMOHHBIX CHCTEMax
CUMCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIEIOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NepeMeHHbIe, PeIlaTh HECIOKHBIEC IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM JHarna3zoHe, 00padoTKa MHOTOPa3psSaAHBIX LETbIX
YyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cymMupoBaHUE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIE
QITOPUTMBI, IBOMYHBIA TIOMCK) U MPHUBOJIUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npexncraBieHuUsMH O Oa30BBIX THIAX JdaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABISIIONINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpEJIeNSITh, TMPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABISATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OIIMOKE B padorte
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI ISl aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B mnponecce uzyuenuss kypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  MpEeIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOAUpPOBaHME CcOOOUIeHUN (TpeUKCHBIE KOJbI), MCIOJIB30BaTh MPOCTEHIINE
KOJbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUS MPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI  ONTHUMAJIBHOTO TIYTH MEXIy BepIIMHamMu rpada,
ONpENEeNIEHUs]  KOJIMYeCTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHUe HCIOIb30BaTh JIEPEBb MPHU
aHaNMM3€ W TIOCTPOCHUM KOJAOB W JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIPXKCHUH, IPU PELICHUH 3a/1a4 MTOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BHIUTPHIIIHYIO
CTPaTETHUIO UTPBIL;

yMeHHE pa3pabaThlBaTh W pEaTU30BbIBATH B BHJE MPOrpaMm 0a3oBbIE
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JJaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH IpHU
pEelIeHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CJIOBapH, CTEKH, OUEPEIH, AEPEBb),
UCIIOJIb30BaTh 0a30Bble OMEpallid CO CTPYKTypaMU JIaHHBIX, TPUMEHSTH
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOATPOTPaMM, 3HATh (DYHKIHOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKu, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HUX CTPYKTYpE,
CpeACTBax co3JaHusi M pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbIC
(pensnroHHbIe) 0a3bl JAHHBIX (COCTABIISITH 3aMPOCHl B 0a3aX JAHHBIX, BBINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyO Oa3y
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE HCTOJIb30BaTh KOMIBIOTEPHO-MAaTEeMaTUYECKUE MOJIEIH /I aHallu3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
pe3yabTaThl MOJACIUPOBAHUS B HATJISITHOM BH/IE;

YyMEHUE OpPraHu30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB HHUGPPOBBIX TEXHOJOTHM, TOHUMAHUE
BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBHIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MMOHUMAHHUE OCHOBHBIX MPUHIIMIIOB pabOTHI, BO3MOXHOCTEH U OTrpaHUUYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O0JACTSX,
HaJU4HMe TMPEJCTABICHUM O Kpyre peraeMbIX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacnio3HaBaHusl, KilacCU(PUKAIMK U TTPOTHO3UPOBAHUS) HAIMYKME MPEICTABICHUM
00  HCMONB30BAaHUM  HMHPOPMALMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Paznen 1.1lndpoBasi rpaMmoTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOKWCTBO 6
' 00paboTKH JaHHBIX
1.2 [TporpammuOE 0OecnieueHe 6
1.3 KommbrotrepHsie ceTu 5)
14 Nudopmanronnas 6e30macHOCTb 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenne nHGOpMaLIUU B
2.1 PeA dopyan 19 2
KOMIIBIOTEPE
2.2 OcCHOBBI areOphI JOTUKH 14
2.3 Kommnrerorepnas apupmernka 7
Utoro mno pazneny 40
Paznen 3.AJropurMbl 1 IPOrPpaMMHPOBAHUE
3.1 BBenenue B mporpamMMupoBaHue 16 0.5
3.2 BcenoMorarenbHble alropuTMBl 8 2
3.3 YucneHHbIE METOIBI 5
ANTropUTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JaHHBIX




3.5 AJropuT™MBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmannoHHble TEXHOJOTHI
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHaIM3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KUIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Pa3nen 1.Teoperuyeckue ocHOBbI HH(pOPMATUKH
WNudopmanms n nHGopMamoHHbIe
1.1 opman bopuan 10 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paszpen 2.AnropurmMsl 4 NPOrpaMMHUPOBaHHUe
2.1 DJIEMEHTHI TEOPUHU aTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
POTrPaMMHPOBAHHS
Hroro mo pazgeny 50
Pa3znen 3.UndopmanmoHHble TEXHOJIOTHH
KommbroTepHO-MaTeMaTHIecKoe
3.1 P 8 2
MOJICTUPOBAHUE
3.2 Ba3sl maHHBIX 10
3.3 Be0-caiitbl 14 4
3.4 KomnsrotepHas rpaguka 8 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no paszneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI IIPU pad0Te C KOMITBIOTEpaMHU U
1 1 Henens
JIPYTUMH KOMITOHEHTaMH ITU(PPOBOTO
OKPYKCHHUS
[TpuHIMIB pabOTHI KOMITBIOTEPOB H
1 1 genens
KOMITHFOTEPHBIX CHCTEM
OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
. 1 1 Henens
KoHTposieps! BHEIIHUX YCTPOHCTB
ABTOMaTHYECKOE BBIINOJIHEHNUE IPOTPAMMBI
1 1 Henens
MIPOLIECCOPOM
OnepatuBHas, NOCTOSTHHAS U
JoJIroBpeMeHHas nmaMsitb. KoHTposuiepbl
. . 1 2 Hepmens
BHEIIHUX ycTpoiicTB. [Ipsimoii goctym k
naMsTu
CoBpeMeHHbIE KOMITBIOTEPHBIE
1 2 Henens
TEXHOJIOT U
[Iporpammuoe obecrnieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U 1 2 Henens
MOOHIIBHBIX YCTPONCTB
CucreMHO€ MporpaMMHOE OOecTieueHue.
1 2 "Henens

OHepaHI/IOHHHC CUCTCMBI




Yrtunutel. [[paiiBepsl yCTpOUCTB.

9 3 "Heaens
[TapamiensHOE IPOrpaMMUpPOBaHUE
WHCcTamIsIus ¥ 1eMHCTaUISIHAS

10 3 "Heaens
MIPOrPAMMHOTO OOeCTICUeHUS
@aiisioBbie cucTeMbl. [IpuHIATIBI
pa3MenieHus] © UMEHOBAHUS (aillioB B

11 . 3 Henend
noJyiroBpemMeHHo# mamsit. [1labmonsr nms
ONMCaHus rpymni (aiaos
3akoHo01aTeNbCTBO Poccuiickoi

12 denepanuu B 0071aCTH MPOTPAMMHOTO 3 "Hepens
oOecrieueHnst U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U aImapaTHBIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEM. 4 Henens
CeTteBble MPOTOKOJIBI

14 Cetp UnTepuer 4 genems
Pasnenenue IP-cetu Ha moaceTy ¢

15 . 4 genems
TIOMOIIBI0 MAaCOK IOJICETEH

16 CereBoe aJIMUHHCTPUPOBAHUE 4 nenens
Bunpl nestensHoctu B cetu UHTEpHET.

17 CepBucsol UaTepHeTa. ["'ocymapcTBeHHbIE 5 Henens
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronnas 6€301MacHOCTb 5 Henens
BpenonocHsie nporpamMmmHoe obecrieueHre

19 5 Henens
1 METObI OOPHOBI ¢ HUM
[IpakTuueckas paborta o Teme

20 " " 5 Henens

AHTUBUPYCHBIE TPOTPAMMBI

Opranu3zanus JMYHOTO apXUBa

21 6 Henmens

uHpopmanuu. PesepBHoe konmMpoBaHue.




[TaposbHas 3amura apxuBa

22

HIndpoBanue qaHHBIX

6 Henena

23

Anroputm mudposanus RSA.
Creranorpadus

6 Henensa

24

[IpakTuyeckas pabora 1o Teme
"[llndppoBanue naHHbIX"

6 Henensa

25

WNudopmanust, 1aHHbIE U 3HAHUS.
NubopmanmoHHbIe TTPOIIECCH B TIPHPO/IE,
TEXHUKE U 0OIIIECTBE

7 Henens

26

HenpepbIBHBIC ¥ TUCKPETHBIE BETMYUHBI U
curHaisl. Heo0xoauMocTh AUCKpeTH3anum
nH(popmaluy, IpeJHa3HaYeHHOMN 1715
XpaHeHus, nepeaadu u 00paboTKU B
U(POBBIX CHCTEMaX

7 Henens

27

JIBonuHoe koaupoBaHue. PaBHoMepHbIE U
HepaBHOMEpHBIE KOJbl. J[ekoaupoBaHue
COOOILIEHNH, 3aITUCAHHBIX C TOMOUIbIO
HEpaBHOMEPHBIX KOJIOB

7 "Henens

28

Ycnosue @ano. [TocTpoeHue oqHO3HAYHO
JIEKOIUPYEMBIX KOJIOB C ITOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

7 "Henens

29

EauHMIIBI ©3MEPEHHS KOJIMYeCTBa
nHpopManuu. AndaBUTHBIN OAX0T K
OIICHKE KOJIMYeCTBa HH(DOpMALINN

8 "Henens

30

CHuCTEeMEBI CUHCIICHHS

& Henens

31

IlepeBox uncen U3 OJHOU CUCTEMBI
CUHCJICHHS B IPYT'YIO

& Henens

32

I[BOI/ILIHE[H, BOCbMCpHUYHAA U

& Henens




MeCTHaAUATCpUIHaAsA CUCTECMbBI CHUCIICHUA,
CBs3b MCXKY HUMU

33

I[BOI/I‘-IH&?[, BOCbMCpHUYHAA U
meCTHaAUAaTCpUiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

9 Henena

34

I[BOI/I‘-IH&?[, BOCbMCpHUYHAA U
meCTHaAUaTCpruiIHasA CUCTEMBI CHUCIICHNUA,
CBsA3b MCXKJY HUMU

9 Henensa

35

ApudmMeTnueckue onepauu B
MTO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS

9 Henensa

36

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHHS

9 Henmens

37

HBOI/I‘-IHO')IGCSITI/I‘-IH&S[ cucTreMa CUMUCJIICHUA

10 menmensa

38

KoaupoBanue TekCTOB

10 Hemensa

39

PactpoBoe xoaupoBanue n300pakeHUi

10 Hemena

40

[IpakTrueckas padoTa o Teme
" Tuckperuzarus rpapuaecKoi
nHpopmarun"

10 Hemena

41

LIBeToBbie MosIeu. BekropHoe
koupoBanue. @opmarel ¢aitios.
Tpéxmepnas rpaduka. DpakraabHas
rpaduka

11 Henensa

42

Konuposanue 3Byka. Ouenka
nH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX [P 33JJaHHBIX YaCTOTE
JUCKPETU3ALNHU U Pa3psIAHOCTU
KOJIMPOBAHUSA

11 Henens

43

[IpakTuyeckas paboTta o Teme

11 Henens




"JluckpeTu3anus 3ByKOBOW HHPOpMaLUHU'

44

OcHOBBI aredpsl JTOTUKU

11 Henensa

45

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

12 "Henensa

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOKJeCTBA. J0Ka3aTeabCTBO JOTHYECKUX
TOXJIECTB C TIOMOIIIbIO TaOJINIl HCTUHHOCTH

12 Henens

47

[IpakTnueckas pabora o treme
«[TocTpoenue u ananu3 TadIML
WCTUHHOCTH B TAOJMYHOM ITPOIIECCOPE»

12 Henens

48

Jlornueckue orneparuy 1 ornepaluy HaJl
MHOKECTBaMU

12 Henens

49

Jlormueckme omcpalru 1 orcpanuvn Haj
MHOXKECTBaMH

13 Henena

50

3aKoHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHUECKUX BBIPAKEHUIA

13 Henena

o1

Jloruyeckuie ypaBHEHUS U CUCTEMBI
ypaBHEHUH

13 "Henensa

52

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GYHKIHHI OT KOJTMYECTBA apTyMEHTOB.
[TonHble cucTeMbl TOTHYECKUX (HYHKIUI

13 Henensa

53

Kanonunyeckue Gpopmbl TOrHUECKUX
BbIpaxkeHuil. CoBepIlICHHbIE
JTU3bIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX
MOCTPOEHHUSI 110 TaOIHIIe UCTUHHOCTH

14 Henens

54

Jlormyeckue 3J1eMeHTEL B COCTaBe

14 Henens




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsaHbiil
CyMMaTop

14 wenens

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOTO
BBIPAKEHUS 110 JIOTUYECKOU CXemMe

14 wenens

57

Mukpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

15 Henens

58

[IpencraBienue LeIbIX YUCEN B TaMATU
KoMIiptoTepa. OrpaHUYEeHHOCTh JUana3oHa
Yycell IPU OTPaHNYEHUN KOJIUYECTBA
paspsaoB. [lepenonnenue pa3psaHoit
CETKH

15 Henmensa

59

be33HakoBbIE ¥ 3HAKOBBIC JTAHHBIC.
3HAKOBBIN OUT. J[BOMYHBIHA
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
qHUCe

15 Henensa

60

[To6uToBBIEC TOrMYECKHE OTIEpaAIIUH.
Jlornueckwuii, apuMeTHUCCKUI 1
UUKIUYECKUI CIBUTH

15 Henensa

61

[[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiroyvaroriee NI

16 Henens

62

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHUC B IIaMATH
KOMIIBIOTCpa BCIICCTBCHHBIX YN CCII

16 Henens

63

Brinmoaxnenue onepauﬂﬁ C BCIICCTBCHHBIMU
YuCJIaMH, HAKOIIJICHUC OIINO0K npu
BBIYHCIICHUAX

16 Henens

64

IIpakTuyeckas pabdora no teme «M3yuenue

16 Henens




nmopaspaaHoro MalliMHHOTO NpCACTaBJICHUS
I EIbIX U BEICCTBCHHBIX YUCCII»

65 AHaNH3 aropUTMOB 1 17 nenens
Dransl penIeHus 3aa9 Ha KOMITBIOTEPE.

66 WNHcTpyMeHTaNbHBIE CPEICTBA: 1 17 nenens
TPAHCIISATOP, OTIATINK, TTPOPUITHPOBIIUK
Cpena mporpamMupoBadust. KoMmusimst
Y UHTEPIIPETAIHUS TPOTPAMM.

67 1 17 "Henens
Buptyanbasie mamvnbl. UHTErpupoBaHHas
cpena pa3pabOTKu

68 MeToIbI OTIIAJIKK TTPOTPaMM 1 17 nenens
TUIBI IEPEeMEHHBIX B S3BIKE

69 1 18 Henensa
MIPOrPAMMHUPOBAHHUS

70 O06paboTKa LETBIX YUCEI 1 18 "Henens

71 O06paboTKa BeIEeCTBEHHBIX YHCEI 1 18 nenens

72 CrnydaifHble U TICEBIOCTYYaHBIC YnCia 1 18 Henmens

73 BetBnenus. CroxxHbIe yCITOBUS 1 19 Henens

74 uKbl ¢ yemoBueM 1 19 "Henens
[ukibl O mEpEeMEHHOM.

75 B3anMo3ameHseMoCTh pa3IunYHbIX BUIOB 1 19 Henens
IIUKJIOB
O06paboTka HaTYpaJIbHbBIX YHCEI C

76 1 19 Hepens
HCIIOJIb30BAHUEM ITMKJIOB
HaxoxaeHue Bcex MpOCThIX YHCE B

= 3amaHHOM Juana3oHe [IpakTuyeckas 1 05 20 Hexens
pabota no Teme «Perenue 3a1a4 MeTo10M
nepedopa»

78 WNuBapuaHT nukia 1 20 Henens




79 JIoKyMEeHTUpOBaHHE NPOTPaMM 20 "enens
O06paboTka JaHHBIX, XPAHSIINXCS B

80 . 20 nenens
(aitmax

81 PazOuenue 3agaun Ha oA3a1a4n 21 venens
Hcnonp3oBaHue CTaHAAPTHON OMOIHMOTEKH
si3pIKa mporpammupoBanus. [ToaxroueHne

82 21 menens
O61OIMOTEK MOANPOTrPaMM CTOPOHHHUX
IIPOU3BOIUTENEN

83 [Toamporpammel (TiporieTypsl U (PYHKITUH) 21 venens

84 [Toamporpammsr (ripotietypsl U GYHKITUHN) 21 "Hepens
[IpakTnueckas paborta o treme

85 " " 22 "enens

Pa3paboTtka noanporpamm

Pexypcus. PexypcuBHbIe 00BEKTHI
(bpaxTansl). PekypcuBHBIE TIpOLIETYPHI

86 22 "wenens
¢byuknun. Menonb3oBaHue cTeka s
OpraHu3ali PEKypCUBHBIX BHI30BOB
[IpakTuueckas paborta o reme

87 " " 22 Hepens

PexypcuBHBIE TOATPOTrPaMMBI

Moy/IbHBIN TPUHLMI TOCTPOCHUS

88 22 Henens
MporpaMm

89 YuciieHHbIE METO IbI 23 "Henens
[IpakTuueckas paborta o Teme

90 . 23 nepens
«YucneHHoe pelrieHrne ypaBHeHU)
Hcnonb3oBaHue qUCKpETU3AlNU B

91 23 Henens
BBIYHCIUTENBHBIX 33aa49ax
[IpakTuueckas paborta o Teme

92 «[IpubnmxEHHOE BBIUUCICHHE JITUH 23 Henensd

KPHUBBIX U IUIOIIAAEH GUryp»




93

[IpakTtuyeckas padora no teme «Ilouck
MakcuMyMma (MUHUMYMa) (QyHKIIHAN

24 uenens

94

O06paboTka CHMBOJIBHBIX JJAHHBIX.
ANTOpHUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSABICHUI
CHMBOJIa B CTPOKE

24 uenens

95

AATropuTMBI 00pabOTKH CUMBOJIBHBIX
CTpOK: pa30MeHNe CTPOKU Ha CJIOBA 110
poOeNbHBIM CUMBOJIAM

24 uwenens

96

ANropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOUCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HAlJICHHOW MOJICTPOKH Ha

JIPYTyIo CTPOKY

24 wenens

97

[IpakTrueckas padoTa o Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(hyHKIMHA cTaHIAPTHOM OMOIMOTEKH S3bIKA
nporpaMMupoBaHus"

25 Henens

98

['enepanus ciioB B 3agaHHOM ayipaBUTE

25 Henens

99

MaccuBbI U ITOCIEN0BATEIBHOCTH YHUCEL.
[IpakTrueckas padoTa o reme
"3amosHeHue Maccusa'

0.5

25 "enens

100

O06001EHHbIE XapaKTEePUCTHKU MacCHBa

25 uenens

101

JIMHEeNHBIN MOKMCK 3aJJaHHOTO 3HAYCHUS B
MaccuBe. [IpakTudeckas pabora 1mo Teme
"JInHEeHBIH TOUCK 3aJaHHOTO 3HAUEHUS B
maccuBe"

0.5

26 Henens

102

[Ipaktnyeckas pabora no teme "[louck
MHHUMAJIBHOTO (MaKCUMaJIbHOTO)

26 Henend




3JIEMEHTA B YUCIOBOM Maccuse'

CopTupoBKa 0THOMEPHOTO MacCHBA.
[IpocTbie METOIBI COPTHPOBKH.

103 [Ipaktuyeckas padora o Teme "[IpocTeie 1 05 26 Henens
METO/1bl COPTUPOBKHU MaccuBa"
CoptupoBka ciausiHueM. beictpast
104 COp-TI/IpOBKa MaccuBa (aJIropuTM 1 05 26 Hexens
QuickSort). IMpaktruyeckas paboTta Mo TeMe
"BeicTpas copTupoBka maccupa”
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM
105 MmaccuBe. [IpakTudeckas pabora 1mo Teme 1 0.5 27 nenens
" JIBOMYHBIN MOKUCK"
106 JIByMepHBIC MacCCUBBI (MATPHIIHI) 1 27 nenens
107 AnropuT™Mbl 00pabOTKH MaTpHIL 1 27 Henens
108 Pemrenne 3amau ananmza JaHHBIX 1 27 "enens
109 CpencTBa TEKCTOBOTO MPOIEccopa 1 28 Hepens
110 KommnerorepHas BEpcTka TEKCTa 1 28 Henmens
[IpakTuueckas pabota o Teme "BépcTka
111 JOKYMEHTOB C MaTEMaTHYCCKUMHU 1 1 28 "Henes
dbopmynamu"
112 WNHcTpyMeHTBI pelieH3upoBaHus 1 28 Henmens
113 'I‘TpaKTI/IquKaﬂ pabota o Teme ) 1 1 29 Hexens
MHorocTpaHu4HbIE JOKYMEHTHI
Ob6naunblie cepBuchl. KomiekTuBHas
114 pabora c ,[[OKyMe"HTaMI/I. [TpakTrueckas 1 05 29 Hexens
pabota no Teme "KonnektuBHast paboTa ¢
JOKymMeHTaMu"
115 AHanu3 gaHHbIX. bosblme qaHHbBIE 1 29 nenens




116

MammHaHOE 00ydYeHHE

29 uenens

117

AHaM3 NaHHBIX C TOMOTIBIO YJEKTPOHHBIX
TaOIUIL

30 genensa

118

[IpakTudeckas pabora o Teme "AHanu3
JAHHBIX C TOMOIIBIO AIEKTPOHHBIX
prldiviig

30 genensa

119

[TocTpoenue rpagukoB GyHKINHA.
[IpakTnueckas pabora o treme
"HarnsgHoe nmpeacraBieHue pe3yabTaToB
CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BHJIE IMarpaMM CpeJICTBaMU pelakTopa
ANIEKTPOHHBIX Tabnui"

0.5

30 nenens

120

Jluauu tpenna. [lpakruueckas padoTta o
teme "[logOop nmuHUYM TpeHaa,
MpOrHo3upoBaHue"

0.5

30 gemensa

121

[Ton6op mapametpa. [IpakTuueckas padora
1o teme "UucieHHoe perieHue ypaBHEHHI
C TIOMOIIIBIO TI0100pa mapamerpa”

0.5

31 Henensa

122

OnTumMu3anus Kak MOUCK HaMITy4IlIero
pELICHUS B 3a/IaHHBIX YCIOBUSX.
[IpakTuueckas padota o Teme "Perenue
3a/1a4 ONTUMHU3ALUH C IOMOIIBIO
ANIEKTPOHHBIX TabIUII"

0.5

31 Henensa

123

PesepBHOE Bpems

31 Henensa

124

PesepBHOE Bpems

31 Henmensa

125

PesepBHOE Bpems

32 Henens

126

PesepBHOE Bpems

32 Henens

127

PesepBHOE Bpems

Rl R R Rk

32 Henens




128 PesepBHOE BpeMms 1 32 Henmens
129 PesepBHOE BpeMms 1 33 Henmens
130 PesepBHOE BpeMs 1 33 Henmens
131 PesepBHOE BpeMs 1 33 Henmens
132 PesepBHOE BpeMs 1 33 Henmens
133 PesepBHOE BpeMs 1 34 nenens
134 PesepBHOE BpeMs 1 34 nenens
135 PesepBHOE BpeMs 1 34 nenens
136 PesepBHOE BpeMs 1 34 Henmens
OBIIEE KOJIMYECTBO YACOB I10 136 215

[TPOI'PAMME




11 KUIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
KonuuectBo nabopmarmm 1 Hepens
ANTOpPUTMBI CKATHSI TaHHBIX 1 1 Henens
Anroput™m Xaddmana 1 Hepens
[IpakTnueckas padota no teme "CxaTue
4 JTAHHBIX C TIOMOUIBIO AITOPUTMA 1 1 1 nenens
Xapdpmana"
5 Anroputm LZW 1 2 Henensa
ANTOPUTMBI CKaTUS JAHHBIX C TIOTEPSIMH.
[IpakTuueckas padota o teme "Cxxarue
6 1 0.5 2 Hexens
JTaHHBIX ¢ ToTepsiMu (anroputmbl JPEG,
MP3)"
CKopocCTh nepeiayu JaHHbIX 2 Henens
[TomexoycTOHYMBBIE KOIbI 2 Henens
[IpakTuueckas paborta o Treme
9 " " " 1 1 3 Henens
[TomexoycToitunBbIe KOIbI
Cucrembl. KOMIOHEHTBI CHCTEMBI U UX
B3aumo/ieiictBue. CucteMHslil 3¢ dekT.
10 . 1 3 Henend
VYnpasnenue kak nH(GOPMAITMOHHBIN
npouecc. ObpaTHas CBsI3b
11 Monenu u MOAETUPOBaHNE 1 3 Henens
12 I'pader 3 Henens
13 Pemenue 3a1a4 ¢ nomousio rpagon 1 4 "enens




14 HepeBbs 4 nenens

15 OCHOBBI TEOpUU UTP 4 nenens
[Ipaktuyeckas padora o teme "[louck

16 BBIAI'PBIIIHOM CTPATEruu B UI'PE C MTOJHOU 4 nenens
nHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 5 Henens
[IpakTnueckas padbora o teme "Cpezacraa

18 " 5 Henens
HCKYCCTBEHHOTO MHTEJJIEKTa
dopmanuzanys NOHATHS ATOPUTMA.
MammuHa TerOpHHra Kak yHuBepcaabHas

19 . - 5 Hemenst
Mozenb BeiunciaeHui. Tezuc Yépua—
TrroprHra
[IpakTnueckas pabora o treme

20 "CocTaBieHre IPOCTON MPOTPAMMBI IS 5 Henmens
MamuHbl Teropunra"

21 Mamuna [Tocra 6 Henens

22 Hopmanshbie anropudmer MapkoBa 6 Henmens
ANropUTMHYECKU Hepa3pelInMble 3aauu.

23 3azaya octaHoBa. HEBO3MOXKHOCTE 6 "Henena
aBTOMAaTHYECKOM OTJIAIKU TPOrpaMMm

24 C0XHOCTh BBIYMCIICHUM 6 Henens
[Touck mpocCThIX YUCEI B 3aJAaHHOM

25 JMana3oHe ¢ MOMOIIBIO AITOpUTMa 7 venens
«periero IparocheHar
[IpakTnyeckas pabdora o teme "[louck

26 " 7 Henens
MIPOCTHIX YHCEI B 33JJAHHOM JIHara3oHe
MHoropaspsHble Lejble Yhcia, 3a1a4u

27 7 Henens

JUTMHHOHN apu(METHKH




28

[IpakTtuyeckas paboTta 1o Teme
"Peanu3anus BEIUMCIEHUN C
MHOTOPA3psIHBIMU YKcaamMu"

7 Henens

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHus ). XAMI-TaOIUIIBL.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
cIoBaps JUIs 3aIAaHHOTO TEKCTa

8 Hemest

30

[IpakTnueckas pabora o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps U1 33JJaHHOTO Tekcra'"

8 Hemens

31

AHa.]'H/I3 TEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brigenenue nmocinegoBaTenbHOCTEH IO
mabsony. PerynspHbie BbIpaxeHUs.
YacTOTHEIN aHAIIHN3

8 Hemens

32

[IpakTrueckas padota o teme "Ananus
TEKCTa HAa €CTECTBEHHOM S3EIKe"

8 Henens

33

Crexu. AHaM3 TPaBUIILHOCTH CKOOOYHOTO
BBIPAXKEHUS

9 "Henena

34

Brruncnenue apupmMernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

hopme

9 "Henena

35

[IpakTuueckas paborta o Treme
"Beruncienue apuMeTHIECKOTO
BBIPAKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

bopme"

9 "Henena

36

Oqepezuzl. Hcnons3oBanue oucpean s
BPCMCHHOT'O XpaHCHUA JaHHBIX

9 "Henensa

37

[IpakTryeckas paboTta o Teme

10 HEenens




"Ucnonw3oBanue ouepeau"”

38

[epeBbs. Peannzanus aepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. [[BOnuHBIE
(bunapnbie) nepesbs. [locTpoenue nepesa
IUTSL 33JAHHOTO apHU(PMETHIECKOTO
BBIPAKCHHUA

10 Hemens

39

[IpakTnueckas pabora o treme
"Ucnonb30BaHue 1epEBHEB IS
BBIUMCIICHUS apUPMETHIECKUX
BBIpaKeHUI"

10 Henens

40

PexypcuBHBIC arOpUTMBI 00X0/1a JiepeBa.
Hcnonps3oBaHne cTeKka U 04epenu st
00xo0/1a iepeBa

10 memensa

41

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEIH TSI
00xo0/1a iepena

11 Henmensa

42

AnroputMmsel Ha rpadax. [ToctpoeHue
MHUHUMAJILHOTO OCTOBHOTO JIEpeBa
B3BEIIICHHOTO CBSI3HOTO
HEOPUCHTUPOBAHHOTO rpada

11 Henmensa

43

O6xox rpada B rmyouny. O6xon rpada B
IUPUHY

11 Henmensa

44

KonuuecTBo pazinyHbIX ITyTel MeXAY
BEpIIMHAMH OPUEHTHPOBAHHOTO
alMKJINYecKoro rpada

11 Henmensa

45

Anroputm JleiKCTpBI.

12 Henens

46

[IpakTuyeckas paboTta o Teme
"BbIunciienue JUIMHBI KpaTyaiiero myTu

12 Henens




MEX]ly BepIinHamMu rpada (airoputm
HeiixcTper)”

47

Anropurm ®noiiaa—Y opiiamuia

12 "Henena

48

3aiauu, perraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IpOTrpaMMUPOBAHUSA:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

12 "Henens

49

[IpakTnueckas pabora o treme
"Bbrunicnenue pekypCcuBHbBIX (QyHKIUHN C
MTOMOIIBIO0 TUHAMUYECKOTO
MporpaMMupoBaHus"

13 "Henens

50

3agauu, pernaeMpie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
MOACYET KOJIMYECTBA BAPUAHTOB

13 Henmensa

51

[Ipaktuueckas padota o teme "Iloacuér
KOJIM4YECTBA BApPHAHTOB C TIOMOIIIBIO
JTUHAMUYECKOT0 MTPOTpaMMUpPOBaHUS "

13 Henena

52

3agauu, perraemMbie ¢ TOMOIIBIO
JTUHAMHAYECKOTO IMPOTPAMMHUPOBAHUS:
3a/1a4d ONTUMH3AIAU

13 Henensa

53

[TonsiTie o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

14 uenens

54

[TonsiTie 06 0OBEKTHO-OPUEHTHPOBAHHOM
MIPOrPaMMUPOBAHHUH

14 uenens

55

O0BekTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

14 Henens

56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

14 Henens

57

[IpakTuyeckas paboTta o Teme

15 Henens




"Mcrionb30BaHKie TOTOBBIX KJIIACCOB B
nporpamMme”

Pa3paboTka nmporpaMm Ha OCHOBE

58 15 nenens
00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[TpakTudeckas padota "Pa3paboTka

59 IIPOCTOU MPOTPaMMBI C HCIIOJIb30BAHUEM 1 15 Henens
KJ1accoB"
Wukancynsauus. [Ipaktuueckas padota no

60 teMe "Pa3paboTka Kinacca, UCTIOIb3YIOMEro 0.5 15 Henens
WHKaICYJSAIHI0"

61 Hacnenoranue. [Tommopduzm 16 nenens
[IpakTnueckas pabora o reme

62 | " 1 16 Henens

PazpaboTka nepapXxuu KJI1accoB

Cpensl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nunTepderica 16 Henmens
MOJTL30BATEIS
[IpoextupoBanue nnTepderica

64 16 "Henens
MOJIL30BATEIS
Hcnonp30BaHuE TOTOBBIX YIIPABISIEMbIX

65 . 17 "Henens
AJIEMEHTOB JIJIsl TIOCTPOCHUS HHTepderica
[IpakTuyeckas paboTta 1o Teme

66 "Pa3paboTka mporpamMmsl ¢ TpapuIecKuM 1 17 nenens
unrepgericom”
W3yueHue BTOpoOro si3bika

67 17 nenens
MPOrPaMMUPOBAHHUS
W3yueHue BTOpOro si3blka

68 17 nenens
MPOrPaMMUPOBAHHUS

69 Oranel KOMIBIOTEPHO-MaTEMaTHYECKOTO 18 nenens




MOJCIUPOBAHUSA

70

JluckpeTruzanus mpu MaTeMaTHYeCKOM
MO/IETUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoenupoBaHU€E ABUKECHUS

18 Hemens

71

[IpakTuyeckas pabora 1o Teme
"MonenupoBaHue IBIKEHUS"

18 Hemens

72

Mo enrpoBaHue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas paborta o treme
"MopaenupoBaHue OHOJIOTHIECKUX CUCTEM"

0.5

18 "Henensa

73

MaremaTudecKkre MOJIETN B DKOHOMHKE.
BrruncnurenbHbIe SKCIEPUMEHTHI €
MOJIEIIMH

19 wenmensa

74

BepostHocTHbie MOstenu. [IpakTaeckas
pabora o Teme "MmuTanmoHHoe
MOJEIMPOBAHUE C IIOMOIIBIO METO1a
Mownre-Kapno"

0.5

19 Henena

75

KomnbroTepHOE MOJETUPOBAHHE CHCTEM
yIIpaBIICHUS

19 Henens

76

O06paboTka pe3yapTaTOB IKCIIEPUMEHTA

19 Henens

77

TabmuuHble (pensuoHHbIC) 0a3bl JAHHBIX

20 Henens

78

[Touck, coprupoBKka 1 GUIbTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TAaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisiembie
TIOJISI B 3ampocax

20 menens

79

[IpakTnyeckas pabota no teme "Pabora c
rotoBoit 0a30il 1aHHBIX"

20 Henens

80

MHoroTtabauusble 6a3bl JaHHBIX. THITBI
cBsizel Mex Ay TabnunamMu. BaemHui

20 Henens




Kiro4. I{emocTHOCTE 0a3hl JaHHBIX

[IpakTtuyeckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTAOIUYHOMN Oa3bI 21 uenens
TaHHBIX"
3anmpockl K MHOTOTAOIMYHEIM 0a3aM

82 21 venens
TAHHBIX
[IpakTuueckas padota o Teme "3ampockl K

83 N " 21 mepmens
MHOTOTA0TUYHON 0a3e JaHHBIX

84 S3bIk ynpasienus qaaasiMa SQL 21 nenens
[IpakTnueckas paborta o treme

85 "VrpaBneHue TaHHBIMHU C TTIOMOIIIBIO S3bIKA 22 Henens
SQL"
Hepensimmonnsie 6a3bl JaHHBIX.

86 22 "enens
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IprIIOKeHUS 22 Henens
[TonsiTue 0 cepBEepHOM M KIIMEHTCKOU

88 qacTaX caiTa. TeXHOJOTHS «KINEeHT — 22 Henens
cepBep», €€ JOCTOMHCTBA U HEOCTAaTKU

89 OcHoBsl s361ka HTML 23 "Henens
[Ipaktuueckas padota o teme "Co3nanue

90 . " 23 »enens
TEKCTOBOU BeO-CTpaHUIIbI

91 OcHossl s361ka HTML 23 Henenst

92 OcHossl s361ka HTML 23 Henenst
IIpaktuyeckas padora no teme "Co3nanue
BE0-CTPaHUIIBI, BKIIFOYAIOIIEH

93 . 24 uenens
MyJIbTUMENITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JaHHBIE, BH]I€0)"

94 OcHoBbI KackaaubIx Ta0muI cTuieit (CSS) 24 nenens




[IpakTtuyeckas paboTta 1o Teme

95 "OdopmiteHre CTpaHUIBI ¢ TOMOIIIBIO 1 24 venens
KaCKaIHbIX TaOIuI cTrIIei"
96 Cuenapun Ha si3bike JavaScript 24 nenens
97 Cuenapuu Ha si3bike JavaScript 25 Henens
98 ®dopmbI Ha BEO-CTpaHHUIIE 25 Henens
[IpaxTnueckas pabota no teme "O6paboTka
99 | 1 25 Henens
JTaHHBIX HopM
Pazmemenue BeO-caiiToB. Yciyra
100 . . 25 Henensd
XOCTHHTA. 3arpy3ka (ailyioB Ha caiT
KagpupoBanue. cnipaBnenue
nepcnekTuBsl. ['ucrorpamma. Koppeknus
101 . 26 Henensa
YpOBHEH, KOPPEKIIHS I[BETA.
OO6eciBeunBaHKE IBETHBIX N300pKCHUI
Broj m300pakeHuit ¢ MICTIOJIb30BaHUEM
pa3IMYHBIX TUPPOBBIX YCTPOUCTB.
102 " 0.5 26 Henens
[IpakTrueckas padota o teme "OOpaboTKa
nudposbix Gororpadmii”
Peryms. PabGota ¢ o6nactsamu. OUIbTPBHI.
103 [IpakTrueckas padota o teme "Perymb 0.5 26 Henens
nudpoBbIx Gororpadmii”
MHorocoiHble n300pakeHus. TeKCTOBbIC
104 cinou. Macka cnosi. Kananel. Coxpanenue 26 Henmens
BBIJICJICHHOM 00J1acTH
[IpakTuueckas paborta o Teme
105 | P . P ., 1 27 nenens
MHorocnoitHble H300paKeHUs
[MoaroTroBka UmmrOCTpaIuii st Be6-caiToB.
106 0.5 27 venens

[IpakTuyeckas paboTta o Teme




" AHUMUpPOBaHHbIE U300paXkeHus"

Bekropnas rpaduka. Bekropusarms

107 N 1 27 wenens
pPacTpOBBIX U300paKeHU

108 HpaKTI/Iq"ecxaa pabota o Teme "BekTopHas 1 27 nenens
rpaduka

109 Hp"I/IHIII/IHI)I HOCTpoeHUI/Is[ U PEIIAKTUPOBAHUS 1 28 Henens
TPEXMEPHBIX MOJIeIIeiH
IT 0 "C

110 pamnqecxﬂaa paboTa 1o TeMev" 0371aHNE 1 28 Henes
MIPOCTBIX TPEXMEPHBIX MOJICTICH

111 Cerounsie Mosien. Matepuaiibl 1 28 "Hexnens
IT 0 "C e

112 paKTI/I::IeCKaSI pabota o Teme "CeToUHbI 1 28 Henens
MOJICITH

113 Mo iepoBaHUEe UICTOYHUKOB OCBEIICHHUS. 1 29 Henens
Kamepnt
IIpa eckasi paboTa 1o Teme

114 " parctir K"ﬂ P 1 29 nenens

Pengepunr

115 AnuTuBHBIE TeXHOJ0THHU (3D-ipuHTEpHI) 1 29 Hepens
I1 € O BUPTYaJIbHOW peaJIbHOCTH U

116 OHATHE O va y p 1 29 Henens
JIOTIOTHEHHOM peanbHOCTH

117 PezepBHoe Bpemst 1 30 Henens

118 PesepBHOe Bpems 1 30 Henens

119 PezepBHOoe Bpems 1 30 Henens

120 PesepBHOe Bpems 1 30 Henens

121 PeszepBHOe Bpems 1 31 Henens

122 PeszepBHOE Bpems 1 31 Henens

123 PeszepBHOE Bpems 1 31 Henens

124 PeszepBHOE Bpems 1 31 Henens




125 PesepBHOE BpeMms 1 32 Henmens
126 PesepBHOE BpeMms 1 32 Henmens
127 PeszepBHoe Bpemst 1 32 nenens
128 PesepBHOE BpeMms 1 32 Henpens
129 PesepBHOE BpeMs 1 33 Henmens
130 PesepBHOE BpeMs 1 33 Henmens
131 PesepBHOE BpeMs 1 33 Henmens
132 PesepBHOE BpeMs 1 33 Henmens
133 PeszepBHOE BpeMs 1 34 Henmens
134 PeszepBHOE BpeMs 1 34 Henmens
135 PeszepBHOE BpeMs 1 34 nenens
136 PeszepBHOE BpeMs 1 34 Henmens
OBUIEE KOJIMYECTBO YACOB I10 136 365

I[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/ILHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonnMaHue OCHOBHBIX HPUHIUIIOB YCTPONCTBA W (DYHKIMOHUPOBAHHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHAECHLUN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOIH; BlIaZleHHMEe HaBbIKAMH pabOThl C
OTIEpPAallMOHHBIMM CHCTEMaMHU U OCHOBHBIMH BHUJAMH IMPOTPaMMHOIO
obecriedeHus JUid  peuieHus  y4yeOHbIX 3ajJad [0  BBIOpaHHOM

cenuaIn3alun

1.2

Hanuune mnpencraBineHuii o 0a30BbIX MPUHIMIIAX OpPraHU3alUU U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETHU3aIWK Pa3JIMYHBIX BHUI0B

nHdopmanuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOW M TEKCTOBOM
nHbopManuK (3amMMCh 4YHCET B TO3WIMOHHOW CHUCTEME CYHCIICHUS,
JIETTUMOCTD TIETIBIX YHCEN;, HaX0XKICHHE BCEX MPOCTHIX YMCEN B 33aHHOM
nuamnasoHe; o0paboTka MHOTOPAa3pSAHBIX  IEJIBIX  YHCEN;, aHalu3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOUCKA U COPTUPOBKHU

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HI)IC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCICHHAIMHU O bazax JaHHbIX, HX CTPYKTYpPC,

Cpe€acTBax CO3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJINn4ue Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3IMIHBIX

npodeCCHOHANIBHBIX cepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToOM, IO3BOJIAIOMIUM OCYHICCTBIIATH
IMPEACTABJICHUEC 3aJdHHOI'O0 HATYPAJILHOTO YHUCJId B PA3JIMYHBIX CUCTECMax
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHH;1 JOTNYCCKUX BBIan(eHHﬁ,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH, OIPCACIIATH KpaT‘-IafIHIHfI nyTb BO
B3BCIIICHHOM rpa(be n  KOJIHUYCCTBO HYTeﬁ MCXKAY BCpIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba

Ymemo




2.1

YMeHrne uCnojb30BaTh KOMIIBIOTCPHO-MATCMATUICCKHUEC MOACIU JIA
aHann3a 0OBEKTOB M IMPOLIECCOB: (POPMYIUPOBATH 1€ MOJCTUPOBAHHS,
BBIINIOJIHATL aHaJIUW3 PE3YJIbTATOB, IOJYYCHHBIX B XOAC MOJACIIMPOBAHUSA,
OCHUBATb AJACKBATHOCTbL MOACIU MOACIUPYCMOMY O6’I)CKTy 701041

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIISITHOM BHJIE

2.2

YMmenne KinaccuUIMPOBATH OCHOBHBIC 33/a4d  aHAIW3a JIaHHBIX
(mporuo3upoBaHue, KJIaccupuKanys, KJIacTepu3anus, aHaIMn3
OTKJIOHEHUI); TOHUMATh MOCJIEI0BATEIbHOCTh PELICHUs 3a7ady aHaIu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA Ka4eCcTBa JAHHBIX,
BbIOOp W (WIM) TOCTPOEHHE MOJENH, NpeoOpa3oBaHUE JIAHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YIbTATOB

2.3

YMmenue onpenensitb HHGOPMALMOHHBINA 00bEM TEKCTOBBIX, I'paUUECKUX
1 3BYKOBBIX JJAaHHBIX IIPU 33/IaHHBIX MTapaMeTpax JUCKPETH3alUuu. Y MEHHE
OTIPENeNIATh  CPEIHIOI CKOpPOCTh Iepelayd  JIaHHBIX, OIIEHUBAThH
W3MEHEHHE BpEMEHU INepeauyd IpH HU3MEHEHHH HH(QOPMAIlHIOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U
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YMeHue CTpouTh KOJ, OOeCcleyuBaIOUMi HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS TPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HuCnob30BaTh MPU PEHICHWH 3a7ad CBOMCTBA MO3UIIMOHHOMN
3alUCU YHCEJI, AJITOPUTMBI TIOCTPOCHHS 3allUCH YHUCIA B TO3UIIMOHHOMN
CHUCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHHWEM M TIOCTPOEHHUS YHCIa TI0
CTPOKE, COJIEpJKalllell 3amuch ATOTO 4YHCIa B TIO3WIMOHHOW CHCTEME
CUMCIICHHSI €  3aJaHHBIM  OCHOBAaHHMEM; yMEHHE  BBITIOJIHSITH

apI/I(bMeTI/ILIeCKI/Ie onepanru B IOSUMIUOHHBIX CUCTEMAX CUHUCICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax 1O 3aJaHHOM  Tabnwuie
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTHMHHOCTH  BBICKA3bIBAHMS,

COACPKAUICTI0 IECPEMECHHBIC; PCIIATh HCCIIOXKHBIC JIOTUICCKHUE YPABHCHUA

2.7

YMeHue peuiath aJrOpuTMHYCCKHUC 3a/ladMd, CBA3aHHBLIC C aHAJIN30M
l"pa(bOB (3aL[an/1 MNOCTPOCHUS ONTHUMAJIIBHOTO IIYTH MCKAY BCPIIMHAMHU
rpadpa, OIIPCACIICHUA KOJINYCCTBA PA3JIMYHBIX HYTeﬁ MCKAY BCpUIMHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB WU JJIA
MMPEACTaBJICHUA apH(bMCTH‘ICCKHX BBIan(eHHﬁ, pu peUHICHUHU 3aJa4
INOMCKa U COPTHUPOBKH; YMCHHEC CTPOUTH ACPCBO UIPHI IO 3aJdHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBATH BBIMT'PBINIHYIO CTPAaTCTHIO

UTPBI

2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIHOJIb30BAHUCM Ta6J'II/II_[




TPACCHUPOBKHU; ONPEACTATh 03 MCHOIB30BAHUS KOMIIBIOTEpA PE3yIbTAThI
BBIIIOJIHEHUS] HECJIOKHBIX MTPOrPaMM, BKIIIOYAIOIIMX LUKJIbI, BETBICHUS U

nmoanporpaMmsel, IIpH 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHHne ompeneniTh CIOKHOCTh HW3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHHE IEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IIPUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H01‘/’1 CJIOKHOCTHU IJIAA pCUHICHUA OI[HOﬁ 3aga4u

2.11

Brnanenue yHuBEpCambHBIM  SI3BIKOM MPOTPAMMHPOBAHHS  BBICOKOTO
yposHst (ITackans, Python, Java, C++, C#), npeacraBieHus MU 0 06a30BbIX
TUTAX JAHHBIX U CTPYKTypax JaHHBIX; YMEHUE HMCIOJIb30BaTh OCHOBHBIC
VOPABISIIOIIUE  KOHCTPYKIIMM,  yYMEHUE  OCYIIECTBJISATH  aHAJU3
MPEVIOKEHHON ~ TPOrpaMMbl:  OMPENENSITh  PE3yabTaThl  pabOThHI
MPOTpaMMBbI TIPU 3aJIaHHBIX MCXOJIHBIX JaHHBIX; OMPENENSATh, TMPH KAKUX
WCXOJIHBIX JIaHHBIX BO3MOJKHO TIOJIYYCHHE YKA3aHHBIX PE3YJIbTAaTOB;
BBISIBJISITH JaHHBIC, KOTOPbIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMmMbl;  GOPMYJIIMPOBATH  TPEIOKEHUS MO  YIyUIICHHUIO

MIPOrpaMMHOTO KO/1a

2.12

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nmporpamMmmupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TEICTaBJICHHWE 4YHCIa B BHAEC HaOOpa MPOCTHIX
COMHOKHTEJNICH; HaXOXJACHHUE MaKCUMaIbHOW (MUHHMAaIbHOW) TH(pHI
HATYPAJIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUKCIICHHS C OCHOBaHUEM,
He mpeBblmaromuM 10; BbUKCIEHUE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOH TIOCIICAOBATEIILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEIHEr0  apu(METUYECKOTO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JIEMEHTOB, YIOBJICTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBA, yMEHHE
UCIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX TUIOB C Y4ETOM
OTPaHUYCHUN Ha JHMAara3oH WX BO3MOXKHBIX 3HAYCHUH, NMPUMEHATH TPU
pelIeHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CHHCKH, CIOBApH, CTEKH, OUEPEIIH,
JIepeBbs); MPUMEHATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpPU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaMM; YMEHHUE HCIIOJIb30BATh

CpeacTBa OTIIAAKH IIPOTrpaMM B CpCAC NMPOrpaMMHUPOBAHUSA

2.13

YMmenue HUCIIOJIB30BAaTh 9JICKTPOHHBIC Ta6J'II/ILU:I JJIA aHaJInu3a,
OpCACTaBJICHUA H O6pa6OTKI/I JaHHBIX (BKJ'IIO‘{a}I BBI60p OIITUMAJIBHOT'O

peuicHug, HO,Z[60p JIMHUWU TpCHAQA, PCHICHUC 3ada4 HpOFHO3I/IpOBaHI/I${);




YMEHHUE HCIOJb30BaTh TaOIWYHBIE (peNAUMOHHBIE) 0a3bl NaHHBIX |

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJb30BAHUEM  PAa3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHH;
NOHMMAaHHUE BO3MOXHOCTEH LM(PPOBBIX CEPBUCOB TI'OCYAAPCTBEHHBIX

yciyr, TU(POBBIX 00pa30BaTEIBHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IHO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

Hudposas rpaMOTHOCTH

1.1

OcCHOBHBIE TEH/ICHIIUU PA3BUTHSI KOMIIbIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHHS. MHOronpouneccopHsle cucreMsl. PacripenenéHnsie

BBIYMCIIMTEIIbHBIE CUCTEMBI U 00pa0OTKa OOJIBIITNX TAHHBIX

1.2

[IpyHUMOBI MOCTPOEHUS W anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokonbl. Cerb WHrepHer. Appecauuss B cetu HHTepHer.
IMpotokonsl creka TCP/IP. Cucrema nomeHHbIXx uMEH. Pasnenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACeTeH

1.3

QaitoBas cucrema. Ilouck B QaitnoBoil cucreme. [IpuHIUNBI pazMenieHUs U

WMEHOBaHUs (aiioB B moiroBpeMeHHoW mnamsTu. [llaGmonHbl ans omucaHus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayun JaHHBbIX. 3aBHCHUMOCTD BpEMCHHU nepeaayn oT

nH(}OpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJa CBS3U

1.5

[IudpoBanmne manapix. CuMMeTpudHBbIC U HecuMMeTpuuHbie mudpel. [Hudpsr

npoctoit 3amenbl. [udp Ilesaps. [ludp Buwkenepa. Anroput™m mmdpoBaHus
RSA

1.6

Konp1, mo3Bossttonue 0OHapyKUBATh W UCIIPABIISITH OMMOKHA, BOSHUKAIOIINE TIPH
nepenade naHHbIX. Paccrostane Xammunra. KogupoBanue ¢ moBTOpeHHEM OUTOB.

Konapr Xommunra

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

HBOH“IHOG KOJUPOBAHHUC. PaBHOMepHBIe u HEPaBHOMECPHEIC KOJBI.
HGKOI[I/IPOBaHI/Ie COO6HICHHI>'I, 3alIMCAHHBIX C ITOMOINBIO HEPABHOMEPHBIX KOJOB.
Ycnosue daHo. HOCTpOCHI/Ie OJHO3HAYHO JACKOANPYEMbIX KOJOB C IIOMOULIBIO

JepeBa

2.2

Teopernueckre MOAXOJBI K OIEHKE KojaudecTBa uHpopmanuu. EnuHuIb
U3MEPEeHHS KoiudecTBa HWHGOpManuu. AJ(aBUTHBIA TOAXOJ K OICHKE
KonuuecTBa uHbopManuu. 3akoH aaIuTUBHOCTH uHpopmanuu. Dopmyna

Xapriu. Uapopmanus u BepostHocTh. Popmyna lllennona

2.3

Cuctembl cuucnenus. Pa3BépHyras 3amuch LEnIbIX M JPOOHBIX YHCENT B
NO3UIMOHHON cucTeMe cuncieHus. CBoicTBa MO3MIMOHHOW 3alUCH 4YHCHA:
KOJINYECTBO UG B 3alKCH, PU3HAK JETUMOCTH YUCIIA HA OCHOBAHHE CHCTEMbI
CUHCIIEHUS. AJITOPUTM NEPEBOJIa LEJIOTO Yncia U3 P-UyHON cUCTEMBI CUMCIICHUS
B JIECATUYHYIO. AJITOPUTM NepeBojia KOHEYHON P-MuHOM npoOu B JECATUYHYIO.

AHFOpI/ITM nepepoJia nejaoro 4ucia us3 JECATUYHON CHCTEMBbl CUHCIICHUS B P-




nunyto. IlepeBon koHeuHOW necATUYHOM Jpobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAUATEPUYHAS] CUCTEMBI CUMCIICHHS, CBSA3b MEXIY HUMMU.

ApupmeTrrueckue onepaiy B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS
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Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO -ACCATUYHAs CUCTEMA

CUHCJICHUA

2.5

Komupoanue tekcroB. Koguposka ASCII. OnnoGaiiTHbie KoaupoBku. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenne wunHpopMammoHHOro o00bEMa

TEKCTOBBIX COOOILIEHUN

2.6

Koauposanue nzobpaxennil. OrieHka HHGOPMAMOHHOTO 00bEMa rpapuuecKux
JAHHBIX MPH 33JaHHBIX Pa3peUIeHUH U TIIyOMHEe KOAUpOoBaHMs lLiBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OneHka HMH(OPMAUMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX MPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U Pa3pAAHOCTH KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsTue BbickasbiBaHus. Bbicka3biBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpPBI CyIIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue Tox1ecTBa. Jlornyeckue onepanuy 1 ornepanuy HaJl MHOXKECTBaMU.
3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE MPEoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbI YPaBHEHU.

Jlormueckre (yHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyYHKIMHI OT KOJIMYECTBA apIryMEHTOB.

Kanonuueckue GopMbl JOTHYECKUX BBIPKCHHUI

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJbHBIC (bOpMI)I,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckre OSJeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Muoropaspsanusiii cymmatop. [locTpoenne cxem Ha JIOTUYECKUX DJIEMEHTax I0
3a/JaHHOMY JIOTHYECKOMY BBIPAKECHHIO. 3alUCh JIOTUYECKOIO BBIPAXKEHHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJCIUPOBAHUA. A,Z[eKBaTHOCTL MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/1a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3YyJIbTaTOB MOACIINPOBAHUSA B BUIC, y,Z[O6HOM AJI1 BOCIIPpUATHUA

yenoBekoM. I'paduueckoe mpeacTaBIeHHE TaHHBIX (CXeMbI, TaOIHIbI, TPAQUKN).
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[IpeacraBinenne uenblIXx 4YHCEN B NaMATH KoMibioTepa. OrpaHuyeHHOCTb
JIMara3oHa 4Yucel NpU OrpaHMYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHO# ceTKu. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. J[BOWYHBIH
JOTIOJTHUTEBHBINA KOJI OTPULIATEIIBHBIX YUCET.

[ToOutoBble noruueckue omnepamuu. Jlornueckuid, apudmeTHueckuii u
nuknudecknit  cnurd. llludpoBanne ¢ TOMOIIBIO TMOOUTOBOW oOmepanuu

«uckmouaromee UJIH»
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[IpencraBieHue BEIIECTBEHHBIX YHMCE B MaMITH KOMIIbIOTEpA. 3HaYallas 4acThb
U TOpANOK uMcia. Jlpama3oH 3HAa4eHWH BelIeCTBEHHBIX uwncenl. [IpoGiembl
XpaHEHMs BEIIECTBCHHBIX 4YHUCEN, CBSA3aHHBIE C OrPaHUYCHHEM KOJIUYECTBA
pa3pAnoB. BreimonHeHue onepanuii ¢ BELIECTBEHHBIMU YHCIAMH, HAKOILJICHUE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padpr. OcHoBHble TMOHsATHA. Buasl rpagos. Omnmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpUIl, CIUCKOB CMEXKHOCTH. Pemienue
QITOPUTMUYECKUX 3ajlad, CBSA3aHHBIX C aHanmu3oM rpadoB (HOCTpoeHHE
ONITUMAIIFHOTO IyTH MEXAY BepIIMHaMu rpada, OImpeneseHue KOJIUYeCTBa

Pa3IMIHBIX HYTCI\/JI MCXKAY BCPHIMHAMHU OPHCHTUPOBAHHOI'O aAWUKIMYCCKOI'O

rpaca)

2.14

HepeBwsa. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoda Jepesa.
[IpencraBienne apupmMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcnonb3oBaHue

rpadoB 1 1epeBbEB MPU ONMUCAHUH 0OBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUpa

2.15

JluckpeTHbIe UTPhI IBYX UTPOKOB ¢ ToJIHON mHpopManuent. [Toctpoenne nepesa
nepebopa BapHaHTOB, OIHKCAaHHE CTpPATeTMH Wrpbl B TaOnuyHOM (dopme.

BeIMrpeIHbIE ¥ IPOUTPHIIIHBIE TO3ULINN. BBIMTPBIIIHBIE CTpaTeErun

2.16

CpenctBa  HMCKYCCTBEHHOTO — uHTeiiekTa. MpeHtudukanms U mOHCK
n300paxeHuil, pacrno3HaBaHue jaull. lcronb3oBaHHEe METOIOB UCKYCCTBEHHOT'O
MHTEJJIeKTa B 00yJaromux cucreMax. Mcnoab3oBaHre METOJ0B UCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexHuke. MiuTepuer Bemeid. Heliponnsie cetn

ANTOpUTMBI U IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/BaI_[I/If[ IOHATHA aJI'OPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpCaJIbHas

MOJCIIb BBIYHCIICHHUI

3.2

OneHka CIOKHOCTH BBIYHCIICHHHA. Bpemss paboTel 1 00BEM HCIOIB3yeMOM
namsTH, MX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OlleHka
ACUMIOTOTUYECKOW CII0)KHOCTH alTOPUTMOB. AJITOPUTMBI MMOJTHMHOMHUAIBHON
cnoxHoctu. Ilepebopubie anroputMmbl. [IpumMepsl pa3nUUYHBIX aITOPUTMOB

peIICHUA OJTHOM 3aiauu, KOTOPbIC UMCIOT PA3JIMYHYHO CJIOKHOCTDb

3.3

OHpe,Z[CJ'ICHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTGﬁH.IHX AJIrOpuTMOB
YIIPaBJICHUA HUCHOJHUTCIAMU W BBIYHUCIUTCIIBHBIX aJITOPHUTMOB. OHpeI[eJ'ICHI/IC

HCXOOHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTar

3.4

AnropuT™Mbl 00pa0OTKM HATypalbHBIX YHCE, 3aMUCAHHBIX B IO3UIIMOHHBIX
cucTeMax CYHMCIeHMs: pa3OMeHHe 3alucd 4YHcia Ha OTAEIbHbIE IUQPHI,
HAXOXXJEHHE CYMMbl W TIpOU3BEJCHUS IM(p, HAXOXKAECHHE MaKCUMalbHOU
(MMHUMANBHOM) 1M (PBHI.

Hpe)lCTaBJ'IeHI/Ie qyucila B BHUIC Ha60pa MMPOCTBIX COMHOKHUTEIEH. AJ'ITOpPITM




6LICTpOFO BO3BCACHHUA B CTCIICHD. ITouck IMPOCTBIX YHUCCII B 3a/IaHHOM JTUAIIa30HC

C NOMOIIIBIO AITOPUTMA «pereTo DpaTocheHay

3.5

MHoropa3psaHble eJble YUCIIa, 3a/1a49d JITMHHON apudMeTnKu

3.6

S3sik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYHNCIICHHbIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JoOruueckue. BerBieHus.
Cnoxwusie ycnoBus. Llukiel ¢ ycnoBuem. LIUKIiIbI 1o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitax. TekcToBble U ITBOMYHBIC (ailIIbL.
daiinoBeie mepeMeHHbIe ((aitnoBbie ykazarenu). Utenne u3 (aitma. 3amuce B
(aiin.

Pa3buenue 3anaun Ha noa3agauu. IloanporpaMmel (Ipoueaypsl U GyHKIIUN).

Wcnonb3oBanue cTaHiapTHON OMOIMOTEKH S3bIKa IPOIPaMMUPOBaHUS

3.7

Pexypcus. PekypcuBnble mpoueaypbl U ¢(yHkiuu. Vcnonb3oBaHue cTeka ajs

opraHusan pEKYpCHBHEBIX BBI3OBOB

3.8

Uucnennsle MetoAbl. TouHOe M NPUOMIKEHHOE pelieHus 3agaud. YucieHHoe
pellleHre YpaBHEHMH C TNOMOIIbI0 Mojadopa mapamerpa. UYuCIeHHblE METOJbl
pelleHusT YpaBHEHMH: MeToj T1epebopa, METOJ IOJIOBUHHOTO  JIETECHHUS.
[IpubnmxE€HHOE BhIUMCICHHE JUIMH KPHUBBIX. Bhrumcienue riomaneit ¢uryp c
MIOMOIIBIO YUCIIEHHBIX METOJO0B (METOJ MNPSAMOYTOJbHUKOB, METOJ Tpameuuit).
ITouck ™makcumyma (MHUHHUMYMa) GYHKIIUA OJHOM TIEPEMEHHON METOJIOM

IIOJIOBUHHOTI'O OCJICHUS

3.9

OO6paboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHbie  (QyHKIMHM — s3BIKa
POTPaMMHUPOBaHUS JIJIsl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTpPOK: TMOJCYET KOJIMYECTBA TIOSBICHUH CUMBOJA B CTPOKE,
pa3OueHue CTPOKH Ha CJIOBa IO MPOOECIBHBIM CHMBOJIAM, TOUCK MOJCTPOKH
BHYTPU JAHHOW CTPOKH, 3aM€Ha HAWJICHHOH IOJCTPOKU Ha JPYTYIO CTPOKY.
I'enepanusi Bcex CIOB B HEKOTOPOM alipaBUTE, YIOBJICTBOPSIONINX 33JaHHBIM

OI'paHHYCHUSM. Hpeo6pa30BaHHe quncjia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M TIOCHENOBAaTENBHOCTH  4Hcel.  Bpruucienne  0000MIEHHBIX
XapaKTepPUCTUK JIIEMEHTOB MAacCMBa WJM YHCIOBOH IIOCIEIOBAaTEILHOCTH
(CyMMBI, TIpOM3BEIEHHS, CpPEIHEro apu(pMETHUYECKOr0, MHHHMAIBHOTO U
MaKCHMAJIbHOTO  JJIEMEHTOB, KOJHMYECTBA OJIEMEHTOB,  Y/IOBIICTBOPSIOIIMX
3aJaHHOMY YCIIOBUIO). JIMHEHHBIM NOMCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
ANropuT™MBI pabOTBl C 3JIEMEHTAMH MacCHBa C OJHOKPAaTHBIM MPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEpHOro Maccua. [IpocTele MeTO/bl COPTUPOBKU
(Merton my3bIpbKa, MeTOJ BbIOOpa, copTUpoBKa BcTaBKkamu). CopTHUpOBKa
ciusiHueM. beictpas coptupoBka MaccuBa (amroputM QuickSort). JIBowuHsrii

IIOUCK B OTCOPTHUPOBAHHOM MACCHBC

3.11

JIBymMepHbIE MacCHBBI (MaTpHibl). AJNTOPUTMBI 00paOOTKH  JIByMEpHBIX




MAaCCUBOB: 3allOJIHEHUE JBYMEPHOIO YHUCIOBOIO MAacCuBa IO 3aJaHHBIM
IIpaBUJIaM, TIOUCK DJJIEMEHTa B JIBYMEPHOM MACCHUBE, BBIYMCIICHHME MaKCUMyMa
(MUHMMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB IBYyMEPHOTO MaCcCHBa

3.12

CrnoBapn  (acCOMAaTHBHBIE  MAacCHBBI,  OTOOpakeHHWs).  XOUI-TaOJUIIBI.

HOCTpOGHI/Ie aJI(i)aBI/ITHO'LIaCTOTHOFO CJIOBapd IJI 3aJaHHOT'O TCKCTa

3.13

Crexu. AHamM3 TPaBUIBHOCTH CKOOOYHOTO  BBIpaXCHHSA. Bwlumcienue
apru(METHYECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCTHUKCHOM (hopme.

Ouepenu. Micnonb30Banue ouepenu Al BDEMEHHOI'O XpaHEHUS JaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHMe MHMHHMAaIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOT'O HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo PAa3IIMYHBIX
MyTel MeXIy BEpIIMHAMU OPUEHTHPOBAHHOTO allMKJINYECKOTro rpada. AIropurm

Jenkerpel

3.15

HepeBps. Peammsanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa Al 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe anropuTMbl 00xoja nepeBa. Mcnonb3oBaHue creka u

odepeau i 00xoa 1epeBa

3.16

JluHamuueckoe mporpaMMUPOBaHUE KaK METOJ pellieHHus 3a/ay ¢ COXpPaHEHUEM
MIPOMEXYTOUHBIX Pe3yIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA

BapuWaHTOB, 3aJJa4i OIITUMHU3alluN

3.17

[Tonsitne 06 0OBEKTHO-OPUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeToAbl 00beKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3paboTtka mporpamMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXO0/A.

I/IHKaHCYHHHI/Iﬂ, HacJI€JOBaHUC, HOJ'IHMOp(l)I/ISM

HNudopmanrionHbie TEXHOIOTHH

4.1

Ananu3 naHHbIX. OCHOBHBIE 3a/laud aHalIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KIaccuuKaius, Kiactepusanus, aHaiau3 oTkiIoHeHuwid. [locnemoBarenbHOCTH
pellleHus 3aJa4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHCTKA U OICHKA
KayecTBa JaHHBIX, BBIOOp U (WMJM) TOCTPOSHHUE MOJENH, MpeoOpazoBaHue
JTAHHBIX, BU3YyalIM3allus TaHHBIX, WHTEpIpeTanus pe3ynbratoB. [IporpammHbie
cpenctBa W VIHTepHET-CepBUCHI UIsi OOpaOOTKM W TPEACTaBICHHS JaHHBIX.

Bonpimne ganneie. MammaHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO SJEKTPOHHBIX TaOMUIl. BbluMClieHHE CyMMBIL,
cpemHero  apu(METHUecKOro, HauOoibliero (HAMMEHbBIIEro)  3HAYeHHS
nuamna3oHa. Berumcnenue kodduIMEeHTa KOPPENsSlUU JBYX PSAOB JIaHHBIX.

HOCTpOeHI/Ie CTOJ'I6LIaTBIX, JIMHENYaThIX M KPYIrOBBIX JUArpaMM. HOCTpOCHI/Ie




rpaduxoB ¢pyaknuii. [logbop MuHUYU TpeHAa, pelIeHre 3a1a4 MPOTHO3UPOBAHUS.

Pemenne 3aa4 OIITUMH3aluU C IOMOIIBIO SJICKTPOHHBIX TaGJII/II_[

4.3

I[I/ICerTI/ISaHI/IH npu MaTeMaTndcCKOM MOACINPOBAHUN HCTIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABIKEHHS. MoaenupoBaHue OHOJOTHYECKUX
CHUCTEM. Maremarugeckue MO JCIn B 3KOHOMUKE. Briaucnurenbunie
AKCIIEpUMEHTHI ¢ MojemsiMu. OOpaboTka pe3yinbTaTOB SKCIEpUMEHTa. Meton
HaMMCHBIINX KBaApaToOB. OHCHKa YUCJIOBBIX TIMAapaMETpPOB MOACIUPYCMBIX
00BEKTOB M TpOIECCOB. BoccTaHOBICHHWE 3aBHCHMOCTEH 10 pe3yiabTaTam

JKCIIEPUMEHTA

4.4

BeposatHOocTHBIE MO/JIETIN. Meronas! Mownrte-Kapuo. NmurannonHoe

MozenupoBanue. CHUCTEMBI MAaCCOBOTO 0OCITYKUBaHUSI

4.5

Tabnuunble (penssuuoHHbIe) 6a3bl JaHHBIX. Tabnuila — mpeIcTaBlIeHue CBEACHUI
00 omHoTHIHBIX 00BekTax. Ilone, 3amuceh. Kimrou tabmunel. Pabora ¢ rotoBoit
6a3oil gaHHbIX. 3anoyiHeHHe 0a3bl JaHHBIX. lonck, copTupoBKa U (UIBTpPAIUL
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C IapamMeTpaMu.
Brrancisiemble 1oJist B 3ampocax.

MHuorotabnuvapie 0a3bl JaHHBIX. THIBI CBsi3ed Mexay TaOnunamu. BuenrHuit

kio4. IlemocTHOCTH 0a3bl JaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TekctoBbiii mpoueccop. CpeacTtBa mMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TJOKYMEHTHI. CHOCKH, OTJIaBJICHUE.
[IpaBuna 1UTUPOBAHUS HWCTOYHHKOB W OdopMieHUs OuOIMorpapuIecKux

CCBIIIOK
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