MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi CBepAJI0BCKOM 00/1aCTH
Ynpasiienne o0pa3oBaHusi AIMUHHCTPALMH MYHHIUNIAJTBLHOI0 OKPYTa
Cyxoii Jlor
MAOQOY I'mmua3us Ne 1

PABOYASI IPOTPAMMA
(ID 9743546)

yueOHoro npeamera «Aupopmarnkay (yriayoaéHHbINA YPOBEHbD)

s ooygaromuxcs 10 — 11 xmaccoB

Cyxoii JIor2026-2027 y4eOHbIH 1o



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacrabieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, OoO0me
CTpaTerud OOYyYCeHHs, BOCIHUTAHUS W Pa3BUTHs OOYUYAIONIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBACT
o0s13aTepHOe peIMEeTHOE CoJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHHUE IO pa3JeiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHue ero
no kiaccaM (TofaMm M3ydeHHs), NaéT MpUMEpHOe pachpeselieHne yuyeOHBIX 4acoB
0 TEMaTHYeCKHM pa3ieliaM Kypca H  PEKOMEHIyeMyr (IIpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  M3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHusl, B TOM YHCIe
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pa0or,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBaseTcs
OCHOBOW JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHKOB,
HOYPOYHOI'O IUIAaHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HAyyHOM JAMCHUUIUIMHBI, HU3ydaromen
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 HHGOOpPMATUKU U MHGOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
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
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTaThl  yrayONEHHOTO  YpPOBHS U3y4YeHUs ydeOHOro mpeaMeTa
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TOHATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

YyMEHUE pellaTh TUIIOBBICE NPAKTUUYECKUE W TEOPETUYECKHE 3ajadH,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

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

B pamkax yriayOnéHHOro ypoBHSI M3ydeHHs MHGOPMATUKH OO0ECIeunBaCTCs
1ieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCSl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHasi MHXeHepus, MHPOopMaluoHHas 0e30MacHOCTh, MH(POPMALIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMBI PaCIpENeIEHHOTO pEecTpa, TEXHOJIOTUHA BUPTYaIbHOUN
UJIOTIOJITHEHHOW peajibHOCTEM.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JanbHEUIIEero pa3BUTHS WHGOPMAIMOHHBIX KOMIETEHIIMNA 00ydYaromierocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHPOBAHHOCTHh MHPOBO33PEHHUS, OCHOBAHHOTO Ha MOHHUMAHWUU POJH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh HUX CBSI3b C KPUTEPUSIMHU OLICHHUBAHHUS U CBA3b
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, MOJIUTUYECKOIO, KYJIbTYPHOrO, HOPUANYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHSITHE MIPABOBBIX U 3TUYECKUX ACIEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHHA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3JaHUE U UCIIOIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOHM, MPOEKTHOM, HAy4yHO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro npenmera «MH@opmaTuka» BBIAEIAIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
cetu HMHTEpHET U MCHOJB30BAHUIO HHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue oCHOBbBI HHGOPMATHKW» 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, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIPOCaAM
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
MPUKJIAJIHBIX 3a]1a4.

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

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WHOOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEHUANIBHOCTU B 00JacTd HWHGOPMAIMOHHBIX TEXHOJOTHMH U HWHXKEHEPHBIC
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 o UHPpOpMaTHKE.

[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 U3YUYEeHUsI HHOOPMATUKU — 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 ¢
KOMIBIOTEPAMH U APYTUMU KOMIOHEHTaMU [IUGPOBOTO OKPYKEHUSI.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouieio muH. KonTposiepsl BHEMHUX YCTPOUCTB. [IpsiMOil JOCTYIT K TAMSITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONBIIMX JaHHBIX. MOOWIBHBIE HHUPPOBBIE YCTPOWCTBA M HUX POJb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWIBHBIX ycTpoicTB. [lapamnenbHoe mporpaMMuUpoOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepanroHHbIE CHUCTEMBI. Y THIIMTHI.
HpaiiBepbl  ycTpoWcTB. HHCTAIUISIIUSA W JAEHMHCTAIUIALMA  [POTPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMs (aljioB B
noyiroBpeMeHHon rmamsaty. [11abmoHs! a1 onvcanus Tpyni (aiios.

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

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie mpotokoisbl. Cetb HWHTepHeT. Agpecaunus B cetu MHTepHeT.
[Tpotokomsicteka TCP/IP.Cucrema qOMEHHBIX UMEH.

Pa3nenenne |IP-cetm Ha moxacetm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hammuusi CBsI3U C y3i10M ceTtd. OmnpenesieHHe Mapuipyta ABUKEHUS
MTaKETOB.

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



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMAarucTpasieit), ”HTEPHET-TOPTOBIsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHou uHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHoOpMalMK B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATU3WPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

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

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
[udpst IPOCTOM 3aMeEHBI. [Mudpliesaps. [udpBrxenepa.
AnropurmmudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

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

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu WHGOpMaIMK, TpeIHa3HAYCHHOW NJisi XpaHEHHs, INepeiadyu u
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycenoue @ano. IlocTpoeHne OIHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOUIBIO
nepeBa. EnuHUIBI n3MepeHus KoindyecTBa WH(opmaimu. AnQaBUTHBIN TOAXOM 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, MPU3HAK JEIMMOCTH YUCJIa HA OCHOBAaHUE CHUCTEMBI
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. IlepeBon koHewyHOUW pecsaTuuHOM Jpobu B P-uunyr. [IBouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



ApudmMeTndeckre omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YPaBHOBEIICHHAsA CUCTEMA CUUCIIECHHUS. JIBONYHO-ECITUYHAS] CUCTEMA CUUCIICHUS.

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

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MPU 3aJJaHHBIX Pa3peIICHUH U TTyOMHE KOJUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTH KOJUPOBAHUA.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlorndeckue ToxaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

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

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIIUN OT KOJIMYecTBa apryMeHTOoB. [loiHbIe cCTeMbl TOTHYECKUX (PYHKITUH.

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

Jlornueckue »>IeMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YuCeJl IPU OrPpaHMYECHUM KOJIMdecTBa paspsanoB. llepenosHeHue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nuknudeckuii  capurd.  [lludpoBanme ¢ TOMOIIBI0 MOOWUTOBOM — Omepanuu
«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. BbINojiHEHWE omnepanuii ¢ BENIECTBEHHBIMM YHCIAMHU, HAKOIUIEHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
MCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET AaTh TPEOYEeMbId pe3yJIbTar.

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

WurterpupoBanHas cpena pa3paboTku. Meroabl OTIAAKU  MPOTPaAMM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCICHHbIE, BEIIECTBEHHBIE, CUMBOJIBHBIE, JIOTMYECKHE. BerBieHus.
Cnoxnple ycnoBuss. Ilukmer ¢ ycinoBuem. [lUKiabl 1O HEpPEMEHHOM.
B3anMo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHME IMKIA C HMCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIOKyMEHTUpPOBaHHE IIPOTrpaMM. Hcnons3oBanue KOMMEHTapHUEB.
IToaroroBka onucaHus NpOrpaMMbl U HHCTPYKLWHU JJIS1 [TOJIb30BATEIIA.

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

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

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBeie mepemeHHbie ((aitnoBble ykazatenu). Urenune u3 (aitna. 3anuce B
dari.

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

Hcnonp3oBaHue CTaHIAPTHOW OWMONMOTEKH sA3bIKa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METO/IbI PELIEHUSI YPAaBHEHUI: METOJ nepedopa, METO/ IMOJIOBHHHOIO
nenenus. [IpuOnmx€HHOE BBIYMCIICEHHWE IJIMH KPUBBIX. Bplumcienue mioniaaei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



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

O6paboTka CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHbIE  (YHKIMU  s3bIKa
MPOrpaMMUPOBAHUS /11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJIECHHOW IIOACTPOKHA Ha JPYIyI0 CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTUK AJIIEMEHTOB MAacCHBAa WJIM YHCIOBOM MOCIIEI0OBATENBHOCTH (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka ogHOMepHOro Maccua. [IpocTeie MeTOABI COPTHUPOBKH (METO.
ny3blpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpHIlbl). AJNTOPUTMBI O0OpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KoiiekTuBHass paboTa C JIOKYMEHTaMHU.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mpoieccopax. OOmayHbie CEpBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUUYECKHE CpelcTBa BBOAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajgn3a JAaHHBIX: COOp TMEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpPEICTaBIEHUs JaHHBIX. bosblive naHHbBIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix jauarpamm. [locTpoenue 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, orpanuyeHus. JlokanbHble M TI00ANbHBI MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AIME C TOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(pOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
anauTUBHOCTH uMHpopmaruu. Popmyna Xaptiu. MHbOpMaIus U BEepOSTHOCTS.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. Anroputmel ckaTusi JAaHHBIX C TOTEPSIMU. Y MEHbIICHUE
IyOuHBI KogupoBaHus BeTa. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepeladyd JaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepefayud  oT
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 Xammunra. Kogupopanue ¢ moBropeaueM 6utoB. Kombl XaMMuHTA.

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 MIpolieccy, Leau MonaenupoBanus. Dopmanuzamnus
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJCIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCTIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIC TOHATHSA. Buast rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUUHBIX TyTEeHd MEXAYy BEpIIMHAMH OPHUEHTUPOBAHHOIO ALUKINYECKOIO

rpada).



HepeBbs. bunapuoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja nepena.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHME CTPATETHH UIPhl B TAOIMYHON (hopme. BRIMTphILIHBIE U IPOUTPHILLIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaromuecs CHUCTEMBL.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. lMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

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

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsiTH, WX 3aBUCHUMOCTh OT pa3Mepa HUCXOJAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH ~aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[louck mOpocCTHIX 4HceNl B 3aJaHHOM JUAIa30HE C IOMONIbIO aJropuTMa
«penieTo DparocheHar.

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

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

Crexkn. AHanu3 TMpPaBUIBHOCTH CKOOOYHOTO BbIpaKEHHs. Brluucienue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHOMN (hopme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHPOBAHHOTrO Trpada. KonmuecTBo pa3ivyuHBIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE anropuTmbl o0xofa nepeBa. Mcmonp3oBaHue creka u
ouepeau s 00X0/1a JiepeBa.

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



JUHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHM,
MOACYET KOJIMUECTBA BApUAHTOB, 33J]a4l ONTUMHU3AIUY.

[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 ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

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

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue ABWXKEHUs. MojenupoBaHue  OHOJOTHMUYECKUX
cucteM. MaremaTudeckue  MOJEIU B DKOHOMHUKE.  BBIYMCIHTENBHBIC
HKCIIEPUMEHTHI C MOJIEIISIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTPOB MOACIHUPYEMBIX OOBEKTOB M  IPOIECCOB.
Boccranosienue 3aBUcUMOCTEN MO pe3yJIbTaTaM dKCIIEPUMEHTA.

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

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnii 00 omHOTHMHHBIX 00bekTax. Iloie, 3ammcek. Kirou tabaumel. PaGora ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuunbie  0a3bl  JaHHBIX. THIIBI CBS3€W MeEXIy TaOIWIIaMHU.
Buemnuii ximrou. LlemocTHOCT 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JTAHHBIX.

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

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

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOMCTB
(uudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEp, CKAaHEPOB U JAPYTHX



ycTpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble n3o0paxkenus. TexcroBble cinou. Macka cnos. Kanambl
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiurocTpamuil 1as BeO-calTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyskoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyalbHON
PEaTbHOCTU 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 pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIUEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpPOIIECCe
peanuzaiu  CpeJAcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX  HampaBJICHUU
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATHKU Ha YPOBHE CpEIHEro OOIIEero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M O0O0S3aHHOCTEH, yBa)KCHUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KceHO(hOoOnH, AUCKPUMHUHAIIMM TIO COLMAJIBHBIM, pPEJIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

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 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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) (pU3UYeCKOro BOCIIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH(OPMATUKOMN, NPOrpaMMUPOBAHUEM U HH(POPMALMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0 U C€aMOOOpa30BaHMUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH  HWH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB M HH(POPMALMOHHBIX TEXHOJOTUM B YCIOBHUAX
U poBoOi TpaHCPOpPMAIIMK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

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

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTpamMMBbl
no wuHbopMaTUKe Yy OOYYaIOUIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIIMATHUBHOCTb, YMEHHME JEMCTBOBATh, MCXOMsSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOLIENH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOH(IUKTHI.



METAIIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCANbHBIE yUeOHBIE IEHCTBUS, DPETYISTUBHBICE 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 IUTAH PEIICHUS MPOOJIEeMbl C y4ETOM aHajanu3a MUMEIOUIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJMHUPOBATH M  BBIMOJHATH pabOTy B YCIOBUAX  PEajbHOrO,
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 IMO3HABATCIBHYIO M INPAKTHYECKYHO O00JacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4YH, JOMYCKAIONIHUE aJbTCPHATHUBHBIC PEIICHUS.

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;

co3dgaBaTh TEKCTHI B pPa3IMYHBIX ¢dopmarax ¢ Y4ETOM 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  KOMMYHHKAIMOHHBIX
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;

BJIAJETh  HABBIKAMH  pAclO3HAaBaHWUA W 3alUTBl  WH)OpMaIWH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COLMAJIbHBIX 3HAKOB, pPACIIO3HABATH IIPCAIIOCBIIKH KOH(I)J'II/IKTHI)IX CI/ITyaI_II/Iﬁ u
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 HUCIIOJIBb30BAHUEM
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,

IIPUHAMATHh  L€IM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATHL 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
o0t pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

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;

CaMOCTOATENLHO COCTABJISATH IUIAH pEIICHUs TpodsiieMbl ¢  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
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 CUTYalMsIM, 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 PEPIEKCUU ISl OLUEHKH CUTyalluu, 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, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

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 um3ydenuss xkypca uHPOpMATHUKU YyriayOnéHHOTo ypoBHsA 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 TMPUMEPHI
UCTOYHUKOB HMX TIOJyYCHHMs] ¥  HAmpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHalu3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX,
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, TEHICHIIUNA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJOTUH;

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

HaJIU4Ke MPEJCTABICHUN O KOMIIbIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHpe, 0 0a30BbIX NPUHIUIIAX OPTraHU3AUU U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOIMMX NOPUHIUIAX pa3pabOTKU U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30macHOCTH, HWCHOJIb30BaHUE
METOJJOB W CpEICTB MPOTUBOACHCTBHS OJTUM yIrpo3aM, COOJIIOJEHHE 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 KOMITBIOTEPHBIX NpOrpaMm, 0Oa3 JaHHBIX 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
JIEKOANpPOBaHNE CcOOOUIeHUN (TpeUKCHbIE KOABI), 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 JTAHHBIX;

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 AEPEBbS 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 pa3pabaTelBaTh W pEaIM30BbIBATH B BHJE MPOrpamMm 0a3o0BbIE
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 CTPYKTypaMH JIaHHBIX, TPUMEHSTH
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOATPOTPaMM, 3HATh (DYHKIHOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpepl pa3pabOTKH, YMEHHE MUCIOIb30BaTh CPEACTBA OTJIAJKH IPOTPaMM 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 UCIOJIb30BATh 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-MAaTEeMAaTUYECKUE MOJICIH /IS aHAJIu3a
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;

yMEHHE OpPraHU30BBIBAaThH 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 W OTpaHUUYCHUS
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 KIIACC
Ne KoumuecTBouacon
DJIeKTPOHHbIE
HaumeHoBaHuepasae/io (uudposbie)
1 KoHTpoJubsH IIpakTHyeck
B M TeMIIPOrPpaMMBbI Bcero o0pa3oBaTe/ibHbIEpeC
/ bIepadoThI nepadoThI
ypcehbl
n
Paznen 1.1lndpoBassirpamoTHOCTD
Kommbrotep -
1. YHUBEpCAIbHOE 6
1 YCTPOUCTBO 00pabOTKU
TaHHBIX
1. [IporpammHOE06ecTIeueH 6
2 ue
1.
3 Kommnsrorepusiecetn 5
1. Nudopmanronnasbesomna 7 5
4 CHOCTb
Hroronopazneny 24
Paznen 2. TeopeTnyeckneoCHOBLINH(OPMATUKHI
2. [IpencraBnenuenndopma 19 5
1 [IUU B KOMIIBIOTEPE
2.
5 OCHOBBIAIT€OPBIIIOTMKH 14 1
2. KomnsrotepHasapupmern 7 1
3 Ka




Hroronopazneny

40

Pa3nes 3.AnroputmMsl 4 IPOrpaMMHUpOBaHue

. B
3 BEJICHUE B 16 05
1 IIPOrPaMMHUPOBAHUE
3. BcnomorarenbHbIeanropu
8 2

2 TMBI
3.
3 YuCIeHHBIEMETO B 5 3
3. ANropuTMbI00pabOTKHCH 5 1
4 MBOJIBHBIXTAHHBIX
3. AnroputMeio0paboTKIMa 10 35
5 CCHBOB

Hroronopazneny 44

Pasznena 4. UndopmMaumoHHbIETEXHOJIOT U
4, O06pabOTKATEKCTOBBIXIOK 6 95
1 YMEHTOB '
4,
5 AHanu3naHHBIX 8 3

Uroronopazneny 14

Pe3epBHOEBpEMs 14

OBILEE KOJIMYECTBO 136 215

YACOB II10 ITPOTPAMME




11 KVIACC

Ne KonunuyecrBouacos
DJIeKTPOHHbIE
HaumeHoBaHuepas3aeioB (uudposbie)
1| KoHuTpoJuabsH IIpakTHyeck
U TeMIIPOrpPaMMbI Bcero o0pa3oBaTe/ibHbIEpecC
/ bIepadoThI nepadoThI
ypcehl
n

Pa3nen 1.TeoperuyeckueocHoBbIMHGOPMATHKH

Nudopmanus u

1.
1 MH(}OPMAaLMOHHBIETTPOLIECC 10 2.5
BI
1.
, MopenupoBanue 8 2
Hroronopazneny 18

Pa3znen 2. Anroput™Mbl 1 NIPOrpaMMHPOBaHME

2. DNEeMEHTBITEOPUHATITOPUT 6 1
1 MOB
2. An
TOPUTMBI U )8 10
2 CTPYKTYPBLIAaHHBIX
5 OCHOBBIOOBEKTHO-
3' OPHEHTHPOBAHHOTOIIPOrpa 16 4.5
MMUPOBAHHS
Uroronopazneny 50

Pa3nen 3.MH(pOpMALIHOHHBICTEXHOJTOTHH

3 KommnsrorepHo-
1' MaTeMaTH4YeCKOEMOIETUPO 8 2
BaHUE




YACOB I10 ITPOT'PAMME

2' BaspianHbIx 10 4
3. .
3 Beb-caitTel 14 4
3.
4 KomnsrotepHasrpaduka 8 3.5
3.
5 3D-mopenupoBaHue 8 3
Hroronopasznemy 48
PesepBHOEBpEMs 20
OBIIEE KOJIMYECTBO 136 365




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KosmmuyecTBo4acos
DJIeKTPOHHbIE
n KonrtpoJn JMarau3 | uudpoBbIieodp
Temaypoka P IMpakTuyec
/ Bcero HblepadoT y4YeHHs | a30BaTe/lbHbIE
KHepadoThI
I bl pecypcol

TpeGoBanus TEXHUKH
0€30MMacCHOCTH U TUTUEHBI TPU
paboTe ¢ KOMIbIOTEpaMHu U 1
JIPYTrUMH KOMIIOHEHTaMHA
u(GpoBOTO OKPYKESHUSI

[TpuHIHIBl PabOTHI
KOMIIBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM

OOMeH JTaHHBIMHU C IIOMOIIBIO

IIUH. 1
KonTpoiuiepbIBHEIIHUXYCTPO

CTB

ABTOMaTHYECKOEBBITIOJTHEHHE 1

MIPOrPAMMBIIIPOIIECCOPOM

OnepartuBHas, NOCTOSIHHAS U
JOJITOBPEMEHHAS NIaMATh.
KoHTposieps! BHEMIHUX 1
ycrpoucts. [IpsaMont goctyn k
aMsATH




CoBpeMEHHBIEKOMIIBIOTEPHBIE
TEXHOJIOTUU

[IporpamMmmHoe obecrieueHue
KOMIBIOTEPOB,
KOMIBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucremMHO€ porpaMMHOE
obecneuenue. OnepalnoHHbIE
CHCTEMBI

Ytunutsl. [paiiBepsl
ycTpouicts. [TapamnensHoe
MIPOrpaMMHUPOBaHHE

10

Wucramnaus n
JNeUHCTAJUIALNS
MIPOTPaMMHOTO 0OecTIeueHUs

11

dalIoBEIe CHCTEMBI.
[TpuHUHIBI pa3MenieHus u
MMEHOBaHUs (aiiioB B
JIOJITOBPEMEHHOM ITaMsITH.
[TaGOHBI IO CAHUATPYTITT
(aiinos

12

3aKOHOJATENLCTBO
Poccuiickoit ®enepaiuu B
00J1aCTH TPOrpaMMHOTO
obecreyeHns U JaHHBIX

13

HpI/IHI_[I/IHbI MOCTPOCHUA U
arrapaTHbiCe KOMIIOHCHTBI
KOMIIBOTCPHBIX CETeH.
CCTCBLICHpOTOKOJIBI




14

CerpHHTEpHET

15

Pa3zngenenue |IP-cetu Ha
IOJICETH C IOMOIIBI0 MAacOK
nojcerei

16

CereBoeaIMUHUCTPUPOBAHUE

17

Bunbl nesatensHOCTH B CETH
WNurepuer. CepBuchl
HNurepnera. ['ocynapcTBeHHbIE
JJIEKTPOHHBIE CEPBUCHI U

yCIyru

18

HNudopmannonHasdesonacHoc
Tb

19

BpenonocHsie mporpamMmmMHoOe
obecrieueHre U METOIbI
O0pBOBI C HUM

20

[TpakTrueckas padoTa o Teme
" AHTUBUpPYCHBIE TPOrpaMMBbl"

21

Opranuzanus JMYHOTO apXuBa
unpopmauuu. PezepBHoe
KOIHMPOBAHUE.
[TaponpHas3anTaapxruBa

22

[IudpoBaHre TaHHBIX

23

Anropurmiudposanus RSA.
Creranorpadus

24

[IpakTuyeckas paboTta Mo Teme
"udpoBanue faHHBIX"

25

Wudopmanus, n1aHHbIE U
3HaHus. MHpopMaoHHbIe




MIPOIIECCHI B TPUPO/IC, TEXHUKE
# 00111eCTBE

26

HenpepsiBHBIC U TUCKPETHBIC
BEJIMYMHBI M CUTHAJIBL.
HeoOxoaumocTs
TUCKpETHU3ai HHPOPMAIIHH,
MpeIHa3HaYECHHOM 15
XpaHEeHUs, TIepeadd u
00paboTKH B IIUPPOBBIX
CHCTEMax

27

JIBOMYHOE KOJMPOBaHUE.
PaBHOMEpHBIE N
HEpPaBHOMEPHBIE KOJIBI.
JlexoupoBaHue COOOIICHHIA,
3aMMCaHHBIX C TTOMOIIBIO
HEpaBHOMEPHBIX KOJIOB

28

VYcenosue @ano. [loctpoenne
OJIHO3HAYHO JEKOIUPYEMBIX
KOJIOB C ITOMOIIBIO JiepeBa.
I'padpAn. A. MapkoBa

29

Enununer namepenus
KOJIMYeCTBa HH(OpMAITUH.
AndaBUTHBIN MMOIXO K
OLIEHKE KOJHUYECTBA
nHpopMaruu

30

CucTeMbBICUHCIICHUS

31

[IepeBon uncen u3 ogHOM
CUCTEMBI CUHMCIICHHUS B IPYT'yIO

32

I[BOI/ILIHEUI, BOCbMCpHUYHAA U




meCTHaAUaTCpuIHasd CUCTCMbIL
CUHCJICHUA, CBA3b MCIKIY
HHUMH

33

I[BOI/I‘IH&?[, BOCbMCpHUYHAA U
meCTHaAUaTCpuIHasa CUCTCMbIL
CUHCJICHUA, CBA3b MCIKIY
HHUMH

34

I[BOI/I‘IH&?[, BOCbMCpHUYHAA U
meCTHAAUATCpUIHasd CUCTCMbIL
CUHCJICHUA, CBA3b MCKIY
HHUMH

35

ApubmMeTnueckne orneparuu B
TTO3UIIMOHHBIX CHCTEMAaX
CUHCTICHUS

36

TponyHasiypaBHOBEIIEHHASICH
CTEeMaCUYHUCIICHUS

37

JBonuHo-
JECATUYHASICUCTEMACUYUCIICHU
s

38

KOHHpOBaHI/ICTCKCTOB

39

PactpoBoekoupoBaHuen3oop
AKEHUU

40

[IpakTuyeckas paboTta o Teme
" [luckpeTuzanus
rpadudeckoit napopmaru”

41

[IBeToBBIE MOIENH.
BekTopHoe konupoBaHue.
dopmartsl (paitiios.




Tpéxmepnasrpaduka.
@paxkranpHasTpadura

42

Konuposanue 3Byka. Onenka
MH(POPMAIIMOHHOTO 00BEMA
3BYKOBBIX JaHHBIX ITPU
3aJaHHbIX 4aCTOTEC
TMCKPETH3AINA U
paspsAAHOCTA KOAUPOBAHUS

43

[IpakTnueckas pabora o Teme
" TuckpeTusanus 3ByKOBOU
uHpopmanun"

44

OcCHOBBIANT€OPBUIOTUKH

45

Jlornueckueornepanuu.
TaOIUIBINCTUHHOCTH

46

Jlornyeckue BbIpaKEHUS.
Jlornueckue TOXKIeCTBA.
Jloka3aTenbCTBO JIOTHYECKUX
TOXJIECTB C TIOMOIIIbIO TaOJIUIL
HUCTUHHOCTHU

47

[IpakTnueckas pabora o reme
«[locTpoenue u anaau3
TaOJIUIl UICTUHHOCTH B
TabJIMYHOM IIPOLIECCOPEN

48

Jlornueckue oIcpanu u
onepanru HaJl MHOXKECTBAMU

49

Jlornueckue onepanu u
onepanyu HaJl MHOXKCECTBaAMU

50

3aKoHBI anredpsl JOTUKH.




OKBUBAJICHTHbBIC
peoOpa30BaHMsI TOTHIECKUX
BBIpAKEHUN

51

Jlornueckue ypaBHEeHUs U
CUCTEMBI YPaBHEHHU

52

Jlormueckue QyHKIIH.
3aBUCUMOCTb KOJIMYECTBA
BO3MOXHBIX JIOTHYECKUX
(GYHKIMI OT KOJIMYEeCcTBa
apryMeHTOB.
[TonHbIECHCTEMBUIOTHUECKUX ]
YHKIUA

53

Kanonunueckue Gpopmbl
JIOTMYECKUX BBIPA)KEHUI.
CoBepiieHHbIE
IU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOpMaJIbHbIE
(OopMBI, AITOPUTMBI KX
IIOCTPOEHHUS 110 TabuLe
UCTUHHOCTH

54

Jlormueckue 3JeMEHTEI B
COCTAaBC KOMIIBOTCpaA

55

Tpurrep. Cymmarop.
MHoropa3psaIHbIicyMMaTop

56

[TocTpoenue cxem Ha
JIOTMYECKHX DJIEMEHTAaX.
3anuce JJOrH4ecKoro
BBIPAKEHUS IO JIOTUYECKOU
cxeMe




57

MI/IKpOCXCMBI 1 TCXHOJIOIrus
HUX IIPpOU3BOACTBA

58

[IpencraBieHue LeabIX YUCEI
B MaMATH KOMIIBIOTEPA.
OrpaHn4eHHOCTh iMana3oHa
YHUCCII IIpHU OIrpaHUYICHUN
KOJIMYECTBA Pa3psiioB.
[TepenosiHeHUEPA3PSAHOMCETK
u

59

be33HakoBEBIC 1 3HAKOBEIC
JIaHHble. 3HAKOBLIA OMUT.
JIBOMYHBIN TOMOJIHUTEIIBHBIN
KOJI OTPULIATEIIBHBIX YUCET

60

IToOGuTOBEIE JIOTHYECKHE
onepanuu. Jloruueckuid,
apuMETUUECKUNA U
[AKIAYECKUH CIIBUTHU

61

[udpoBanue ¢ MOMOIIBLIO
MOOUTOBOI omnepanuu
«uckirovaromee Iy

62

[IpencraBienue u xpaHeHUE B
MaMsTH KOMIIbIOTEpPa
BEII[ECTBEHHBIX YUCEI

63

BrinonHeHue onepanuii ¢
BEIIECTBEHHBIMH YUCIAMH,
HaKOIUICHHE OIIHUOO0K MpU
BBIYMCIIEHUAX

64

[IpakTuyeckas paboTta Mo Teme
«H3yuenue nopaspsaHoOro




MalllMHHOI'O MPCACTABJICHUA
O EIbIX U BENICCTBCHHBIX
qHUCCIID»

65

AHanu3anropuTMOB

66

Drarnbl peneHus 3aaa4 Ha
KOMIIBIOTEPE.
NHCcTpyMeHTaNbHBIE CPEACTBA!
TPaHCIATOP, OTIAAAUUK,
POQUINPOBIINK

67

Cpena nporpaMMHUpOBaHHUS.
Komnunsamus u
HWHTEPIIPETAIHS IPOTPAMM.
BupryaipHbIe ManIuHbL.
HNuterpupoBannas cpena
pa3paboTKu

68

MeToABIOTIaIKUIIPOTPaMM

69

Tunsl nepeMeHHBIX B s3bIKE
MIPOrPaMMHUPOBAHUS

70

O06paboTKaLETBIXYUCEI

71

O06paboTKaBeIIeCTBEHHBIXYUC
el

72

Cnyyvaiinsle u
IICeBI0CITyYaiiHbIeUnCIIa

73

BetBaenus. CJ'IO)KHBICYCJ'IOBI/IH

74

I_II/IKJ'ILI C YCIIOBHEM

75

[{uKiIBpl 10 IEpEMEHHOM.
B3aumoszamensemoctsb
Pa3IUYHBIX BUJOB IIUKIOB




76

O06paboTka HATYpaJIbHBIX
YHCeN C UCIOJIb30BAaHHEM
IIHUKJIOB

7

HaxosxeHne Bcex mpocThIX
YHCeN B 33JJaHHOM JTMaria30He
[TpakTrdeckas paboTa 1o Teme
«Pemrenue 3amaq MEeTO10M
nepedbopay

0.5

78

WNHBapuanTIMKIa

79

JIOKyMEHTHUPOBaHUENPOIPAMM

80

O06paboTKa TaHHBIX,
XpaHsmuxcs B (ainax

81

PaszOuennesamaunnanoa3amgag
u

82

Hcnonb3oBaHue craHiapTHOM
OUOINOTEKH SA3BIKA
MPOTrpaMMHUPOBAHUSI.
[Tonxirouenme OUOIMOTEK
MTOIIPOTPaMM CTOPOHHHX
MPOU3BOAUTENEH

83

[Toxmporpammel (TIporieIypb
1 (QYHKITIH)

84

[Toxmporpammsl (TIporieIypbl
1 (QYHKITIH)

85

[IpakTuyeckas paboTta o Teme
"Pa3paboTtka nmoamporpamm”

86

Pexypcus. PexypcuBHbie
00BeKTHI ((ppaxTabl).




PexypcuBHbIe ponieaypsl u
GbyHKIMH.
Hcnonp3oBanuectekaysiopra
HU3ALUUPEKYPCUBHBIXBBI30BO
B

87

[TpakTrdeckas paboTa 1o Teme
"PexypcuBHBIE
MOANpOrpaMmbI"

88

MoaynbHBIMIPUHIUIIIIOCTPOE
HUSANPOTPAMM

89

YncneHHBIEMETOIBI

90

[IpakTnueckas paborta o Treme
«HucnenHoe penieHue
YpaBHEHUN»

91

Hcnoap3oBanue
JTUCKPETU3AINH B
BBEIUMCIINTEIBHBIX 3aad9ax

92

[IpakTnueckas pabora o treme
«[IpubnmxEHHOE BHIYUCIICHHE
JUIMH KPUBBIX U IUIOIIA e

buryp»

93

[IpakTnueckas pabora o Teme
«[Touck Mmakcumyma

(MuHUMYMa) QYHKIUN»

94

O06paboTka CUMBOJIBHBIX
JaHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX
CTPOK: MOJACYET KOJIMYESCTBA




MOSIBJIEHU CUMBOJIA B CTPOKE

95

AnroputMbl 00paboTKH
CHMBOJIbHBIX CTPOK:
pa30ueHre CTPOKH Ha CII0Ba
10 pOOETFHBIM CUMBOJIAM

96

AnropuT™MBI 00pabOTKH

CUMBOJIBHBIX CTPOK: ITOUCK
ITOJCTPOKH BHYTPH JAHHOU
CTPOKH; 3aME€Ha HAWJICHHOW

MOICTPOKH Ha APYTYIO CTPOKY

97

[IpakTnueckas pabora o Teme
"O06paboTKa CTPOK ¢
MCIO0JIb30BaHNEM (DYHKIIMHA
CTaHJAPTHOU OMOINOTEKH
sI3bIKa TPOrpaMMHUpOBaHuA"

98

['enepanus cioB B 3a1aHHOM
andasure

99

MaccuBsl
MOCJIEA0BATEILHOCTH YHCEIT.
[IpakTrueckas paboTa o Teme
"3aroyiHeHNEe MaccuBa"

0.5

10

O060061mEHHbIEXapAKTEPUCTUKU
MaccHBa

10

JIMHEWHBIHA ITOUCK 3aJaHHOTO
3Ha4YEHMUS B MacCHBeE.
[IpakTuueckas paborta o Teme
"JINHEHHBIN ONCK 3aJaHHOTO
3Ha4YCHHUS B MaccuBe"

0.5




[IpakTuyeckas paboTta 1o Teme

10 | "TloMck MHHUMAIBHOTO 1
2 (MakcUMaJIbHOT0) 3JIEMEHTA B
YHICIIOBOM Maccuse"
CopTupoBKa 0 JHOMEPHOTO
10 MaccuBa. [Ipoctbie MeTOIbI
3 coptupoBkH. [IpakTndeckas 0.5
pabota no Teme "[IpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"
CopTHupoBKa CIUSHUEM.
bBricTpas copTupoBka MaccuBa
10 | (anropur™m QuickSort). 05
4 | TIpakTuueckaspaboTanoreme '
"BricTpasicopTupoBKamaccuBa
JIBOMYHBIN NOUCK B
10 | oTcopTHpOBaHHOM MacCHBE. 05
5 [IpakTrueckas paboTa o Teme '
" JIBOMYHBIN TTOUCK"
10 | JIBymepHBIEMAacCCHUBBI
6 (MaTpHIIBI)
10
7 ANTopuTMBIOOpaObO TKMMATPHII
10 | PemenunesagayaHann3agaHHbI
8 X
10 | CpencTBaTeKCTOBOrOIPOIIECCO
9 pa
11 | KommbroTepHasBEpCTKAaTEKCTa




[IpakTuyeckas paboTa Mo Teme

11 | "BépcTka JOKyMEHTOB C 1

1 MaTEMaTHYECKUMH
dopmymamu"

11 | HHCTpyMEHTBIpELIEH3UPOBAaHU

2 o

11 [IpakTnueckas pabora o Teme

3 "MHOroCTpaHU4HbIE 1
JIOKYMEHTBI"
OO6navHbIe CEPBUCHI.
KonnextusHnas padota ¢

11 | noxymentamu. IlpakTnueckas 05

4 paboTa 1o Teme '
"KonnextuHas pabota ¢
JOKyMEHTaMu"

11 | AHaiu3IaHHBIX.

5 Bonsmmenanasie

11

5 MarmunHoeoOyueHue

11 | Asaiu3 JaHHBIX C IIOMOIIBIO

7 ANEKTPOHHBIX TAOJIHII

1 [IpakTnueckas pabora o Teme

3 " AHau3 TaHHBIX C IIOMOIILIO 1
AJIEKTPOHHBIX TabHIL"

1 [Toctpoenue rpapukos

9 ¢bynkuuit. [IpakTrueckas 0.5

paboTa no Teme "HarmnsgHoe




MIPEJICTaBJICHHUE PE3YIbTATOB
CTaTUCTHUYECKOU 00pabOTKU
JAHHBIX B BUJIC JUarpaMm
CpeICTBAMU PeIaKTopa
AJIEKTPOHHBIX Ta0HIT"

JInanu tpenpa. [lpakTuyeckas

12 | pabota mo teme "Tloadop 05
0 JIMHUY TPEH]Ia, '
MpOrHO3MpoBaHue"
[Ton6op mapamerpa.
12 [IpakTnueckas paborta o Treme
1 "YucneHHOe pereHne 0.5
YpPaBHEHUH € MOMOUIBIO
noadopa napamerpa”
OnTumu3anus Kak Mmouck
HaWTY4IIEero pemeHus B
1p | 3AMAHHBIX yCIOBHIX.
5 [IpakTrueckas paboTa o Teme 0.5
"Pemenue 3anau
ONTUMHU3ALHNH C TOMOIIbIO
AJIEKTPOHHBIX Tabnui"
PesepBHOE Bpems.
12 | TloBTopeHue 1o Teme
3 "Undopmanus u
HH(pOpPMAITMOHHBIC MPOIECCHI"
12 PesepBHOE Bpemsi.
4 IToBTOpEHME noO TEMeE
"Koauposanue unpopmaryu”
12 | PesepBHOE Bpemsl.




IToBTOpEenue no reme
"Jlornyeckue OCHOBBI
KOMIIBIOTEPOB"

PesepBHOE Bpems.

12 | TloBTopenwue mo Teme

6 "KomnbroTepHas
apudmerunka"

12 PesepBHOE Bpems.

7 [ToBTOpEHME IO TEME
"VerpoiictBo kKomnbroTepa'

12 PesepBHOE Bpems.

3 [ToBTOpEHME MO TeMe
"[Iporpammuoe oOecnieuenue"

12 PesepBHOE Bpems.

9 [ToBTOpEHME TIO TEME
"KoMmnbrotepusie cetu"
PesepBHOE Bpems.

13 | TloBTopeHue 1o Teme

0 "Anroput™Mu3anus u
nporpamMmmupoBanue"
PesepBHOE Bpems.

13 | TloBTOpeHue mo Teme

1 "AnroputmMu3anus 1
nporpaMmmupoBanue”
PesepBHOE Bpemsi.

13 | TloBTopenue no Teme

2 "PelieHne BIUYMCIUTENBHBIX

3a/1a4 Ha KoMIlbroTepe"




13

PesepBHOE Bpemsi.
IToBTOpEenue no reme
"Pemenre BRIYUCIUTEIBHBIX
3a/1a4 Ha KOMITboTepe'".
Pemennesanau B popmare
KEI'D

13

PesepBHOE Bpems.
[ToBTOpEHME MO TeMe
"NndopmannonHas
0e30MmacHOCTb".
Pemennesanau B popmare
KEI'D

13

PesepBHOE Bpemsi.
[ToBTOpenue. Pemenue 3amay
B ¢popmare KEI'D

13

PesepBHOE Bpems.
[ToBTOopenue. Pemenne 3amau
B ¢popmare KEI'D

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

136
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11 KVIACC

Ne KosmuyecTBo4acos
DJIeKTPOHHbIE
Jlarau3

I KonTpousb un¢poBbIeOOp
y| Temaypoka Bcero HblepaoT Hpaxcriiec | VIEHI | ppareapmmre
I o KuepadoTbl | A pecypebi

KonunuectBounpopmaruu 1

ANTOPUTMBIC)KATHS TAHHBIX

AnropurmXaddmana 1

[IpakTnueckas pabora o Teme

"CykaTHe TaHHBIX C IIOMOIILIO 1 1

anroputma Xapdmana"

Anroputm LZW 1

ANTOPUTMBI C3KaTHUS JaHHBIX C

notepsimu. [IpakTudeckas

pabora o Teme "Cxartue 1 0.5

JAHHBIX C MOTEPSMU

(amroputmser JPEG, MP3)"

CkopocTbliepe1aunIaHHbIX

[Tomex0ycTONUNBBICKOIbI 1

[IpakTnueckas pabora o Teme 1 1

"[TomexoycroitunBbie KOAbI"

Cucrembl. KoMoHeHTBI

CUCTEMBI U UX B3aUMOJICUCTBHE. 1

CucteMHbIi 3QdexT.

VYrpasneHue Kak




nH(OPMAIMOHHBIH MTpoIecce.

OOpaTHasCBs3b

1

1 Moenu 1 MOJIETMPOBAHUE

L I'padsr

2

1 Pemrenue 3a1a4 ¢ IOMOIIBIO

3 rpadoB

1

4 JepeBps

1

5 OCHOBBITEOPUUUTD
[IpakTnueckas pabora o Teme

1 "[Tonck BBIMTPBIIIHOMN

6 CTPATETHUU B UT'PE C MOTHOU
unpopmanuein”

1 CpencTBancKyCCTBEHHOTOUHTE

7 JIeKTa

1 [IpakTnueckas pabora o treme

3 "CpencTBa HCKYCCTBEHHOTO
MHTEJUIeKTa"
dopmanuzays mOHATUS

1 anroputma. MammuHa Teropunra

9 KaK YHUBEpcalbHasi MOJIEThb
BbluncieHuil. TesucHépua—
TrropuHra

2 [IpakTuyeckas paboTta Mo Teme

0 "CocraBieHue poCcTou




ImporpaMmal U1 MallIMHbL

Teropunra"

2

1 Mammunallocra

2 HopmansusieanropudmseiMapko

2 Ba
ANTOPUTMHYECKH

9 Hepas3peluMble 3a/1aui. 3a1adya

3 OCTaHOBaA.
HeBo3MoKHOCTRABTOMATUYECKO
HOTIaAKUIIPOrPAMM

2 y

4 CI10)KHOCTBBBIYMCIEHU I
[Touck mpocThIX YKcen B

2 3aJaHHOM JIMara3oHe C

5 MTOMOTIIBIO aJITOPUTMA «PEIIETO
OparocheHa»

5 [IpakTnueckas pabora o reme

5 "[Touck mpoOCTHIX YKCEN B
3aJaHHOM Auarnasone"

2 MHoropaspsiHbie 1enble Yncia,

7 3a/1a4yl JUIMHHOW apu(METHKH

5 [IpakTnueckas pabora o Teme

3 "Peanu3anusa BEIYUCIEHUI C
MHOTOPA3psIHBIMU YKcaamMu"

5 CrnoBapu (accoruaTUBHBIC

9 MacCHBBI, 0TOOpakeHus ). Xo1I-

tabnuuel. [loctpoenue




an(haBUTHO-4aCTOTHOTO CIIOBaps
IS 33JJaHHOTO TEKCTa

[IpakTudeckas paboTa 1o Teme
"IToctpoenwue andaBuTHO-
9aCTOTHOTO CJIOBApS ISt
3aJIaHHOTO TeKcTa"

AHanu3 TekcTa Ha
€CTECTBEHHOM SI3bIKE.
Breienenue
MMOCIEA0BATEILHOCTEH 10
mabmnony. Perynsphbie
BbIpaXKeHUs. HaCTOTHBIMAHAIN3

[IpakTnueckas pabora o Treme
"AHann3 TEKCTa Ha
€CTECTBEHHOM SI3LIKE"

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAKEHUS

Brrauciienue apugmMernaeckoro
BBIPa)KCHUS, 3aIIMCAHHOTO B
noctdukcHou popme

[IpakTrueckas padoTa o Teme
"BrrauciieHue
apru(METUYECKOTO BBIPKCHUS,
3alMCaHHOTO B IOCT(UKCHON

dhopme"

Ouepenu. Ucnons3zoBanue
ouepenu Il BpEMEHHOTO
XpaHEHUS JTaHHBIX




[IpakTuyeckas paboTa o Teme
"Ucnonw3oBanue ouepenu"”

Hepesps. Peannsanus nepesa ¢
ITOMOIIBIO CCHIJIOYHBIX
CTPYKTYp. J{Bon4HbIE
(OuHapHBIC) IEpEBBSI.
[Toctpoenue nepesa st
3aJIaHHOTO apu(METUIECKOTO
BBIPAKEHUS

[IpakTnueckas paborta o Teme
"Hcnonbs3oBaHue I€pEBbEB IS
BBIYHCIIEHUS apu(PMETHUECKIX
BbIpakeHUI"

PexypcuBHbBIE AITOPUTMBI
obxona nepesa. Mcnonb3zoBaHue
CTEKa U ovepeu A1 00xoaa
nepeBa

PexypcuBHBIE aITOpPUTMBI
o0xoa nepesa. Mcrosnp3oBanue
CTEKa U ovepeu i1 00xoaa
nepeBa

Anroput™msl Ha rpadax.
[TocTpoeHre MUHUMATBHOTO
OCTOBHOTO JIepeBa B3BELICHHOTO
CBSI3HOT'O HEOPUEHTHUPOBAHHOTO

rpada

O6xox rpada B rmyouny. O6xoxn
rpada B UpUHY

KoauuectBo Pa3JINYHBIX HYTCﬁ




MEXY BEpLIMHAMU
OpPUEHTHPOBAHHOTO
aIMKINYecKoro rpada

AnroputMm/IelKCTpBI.

[TpakTudeckas paboTta 1o Teme
"BrIunciieHne UTHHEL
KpaT4yaluiero ImyTH MexX1y
BepIIMHaMU rpada (aIroput™
JeiikcTpsr)"

Anroputm®roiiga—Yopiiania

3ajauu, penraeMbie ¢ MOMOIIBIO
JTMHAMUYECKOTO
MIPOTPaMMHPOBAHUS:
BBIUMCIICHUE PEKYPCUBHBIX

byHKINN

[IpakTnueckas pabora o treme
"Brruncienue peKypcuBHBIX
(GYHKIIUN € TTOMOIIIBIO
JMHAMHYECKOTO
nporpaMMupoBaHus"

3anayn, pernaeMble ¢ MOMOIIBIO
JMHAMHYECKOTO
MIPOrPaMMUPOBAHHUS: TOACUET
KOJIMYECTBa BAPHAHTOB

[IpakTuueckas paborta o Teme
"[ToacuéT KoIMUECTBA
BapUAHTOB C IOMOIIIBIO




JUHAMHYECKOTO
IIpOrpaMMUpOBaHus"

3aiauu, pemaeMbie ¢ TOMOIIBIO

5 JTUHAMHYECKOTO
2 MPOTrpaMMHUPOBAHUSA: 3a1aUn
OTNITHMH3AIAH
5 [TonsTe o mapaaurmax
3 nporpamMmmupoBanus. O630p
SI3BIKOB ITPOTPAMMHPOBAHHSI
5 [Tonsarue 06 0OBEKTHO-
4 OPHEHTHPOBAHHOM
MIPOTrpaMMHUPOBAHUHT
5 OO0bexThI 1 Ki1acchl. CBOMCTBA U
5 METOIbI OOBEKTOB
5 OO6bekTHO-
6 OPHUEHTUPOBAHHBIHAHATH3
5 [TpakTrueckas padoTa o Teme
7 "Hcnonp30BaHre TrOTOBBIX 1
KJIaCCOB B mporpamme"
5 Pa3paboTtka nporpamm Ha
3 OCHOBE O0BEKTHO-
OPUEHTHUPOBAHHOTO MOAX0/a
[IpakTueckas pabota
5 "PazpaboTka mpocToii 1
9 MPOrPAMMBI C UCTIOJIb30BaHUEM
KJ1accoB"
6 Nuxancynanusd. [Ipaktudeckas 05
0 pabota no Teme "Pa3paboTka '




KJj1acCa, UCIIOJIb3YIOUICTO

MHKaICyasuuo"

6

1 Hacnenosanue. [lomumopduszm

6 [TpakTudeckas paboTta 1o Teme

) "Pa3paboTka uepapxuu
KJ1accoB"

6 Cpenpl ObICTpOil pazpaboTku

3 nporpammM. [IpoextupoBanue
uHTepdeiica moyib3oBaTesns

6 [IpoexTupoBanuennrepdeiicano

4 JIb30BaTEIS

6 Hcnonb3oBaHuE TOTOBBIX

5 YIPaBIsi€MbIX JIEMEHTOB JIJIs
nmocTpoeHust uHTepdeiica

5 [TpakTuueckas padoTa o Teme

6 "Pa3paboTka mporpaMmbl ¢
rpaduveckuM nuatepdericom”

6 N3ydeHneBTOpOrosi3piKanporpa

7 MMHPOBAHHS

6 N3ydeHneBTOpOrosi3pIKanporpa

8 MMHPOBAHHS

5 DTanbIKOMIIBIOTEPHO-

9 MaTeMaTH4YeCKOrOMOAETUPOBaH
us

7 JlvckpeTusanus npu

0 MaTeMaTHYeCKOM

MOJCIUPOBAHUN HCIIPCPBIBHBIX




IIPOLIECCOB.
Mo nenupoBaHUEABUKECHUS

7 [IpakTudeckas paboTa 1o Teme 1
1 "MopaenupoBaHue IBIKEHUS"
MonenupoBanne
7 OMOJIOTHYECKHUX CHCTEM.
) [TpakTdeckas paboTa 1o Teme 0.5
"MopaenupoBaHue
OMoJIOTUYECKHNX cucTeM"
7 MareMmaTtndeckue MOJIEIU B
3 SKOHOMHKE. BRIYUCIUTETbHBIE
AKCIIEPUMEHTHI C MOJCIIIMHU
BepositHoCTHBIE MO 1ETH.
[TpakTuueckas padoTa o Teme
7 n
4 WmMmuranuonHoe 0.5
MOJICITUPOBAHUE C TIOMOIIHIO
Metoaa Monrte-Kapio"
7 KomnbroTepHOEMO IeTUpOBaHHE
5 CHCTEMYITPaBIICHUS
7 O06paboTKape3yIbTATOBIKCIICPH
6 MEHTa
7 Tabnuunble (peaSIMOHHBIC)
7 0Oa3blIaHHBIX
[Towuck, copTupoBKa u
5 bunbTpanus JaHHBIX. 3apOChl
3 Ha BBIOOPKY JaHHBIX. 3apOCHI C

napamMeTpamH.
Brruncnsiemplenons B 3anpocax




[IpakTuyeckas paboTa o Teme

; "PaboTa ¢ roToBoii 6a3oit
MaHHBIX"
MHoroTtabiau4Hbie 0a3b1

8 JAHHBIX. THUIIBI CBSI3€1 MEXITY

0 Tabaumamu. BHENIHUM KITI0Y.
[lemocTHOCTH 62361 JAHHBIX

3 [IpakTnueckas pabora o treme

1 "PazpaboTka MHOTOTaOIUIHOM
0a3bl JaHHbIX"

8 3anmpockl K MHOTOTAOTMYHBIM

2 0a3aM JaHHBIX

8 [IpakTnueckas pabora o Teme

3 "3anmpochl K MHOTOTA0TMYHO M
Oase ma”HHBEIX"

8

4 S3bikynpaBieHusaanabiMu SQL

3 [IpakTrueckas padoTa o Teme

5 "YnpaBneHue 1aHHBIMU C
IMOMOIIBIO si3bIKka SQL"

8 Hepensmmonnsie 6a3bl JaHHBIX.

6 DKCHEPTHBIC CUCTEMBI

8

7 HNHTepHEeT-IPHIIOKEHUS
IToHsATHE O CEpBEpHOU U

8 KJIMEHTCKOM JacTsaX cauTa.

8 TexHoNIOrHus «KIIMEHT —

cepBep», €€ JOCTOMHCTBA U




HEAOCTATKH

g Ocuosbisg3sika HTML

9 [IpakTudeckas paboTta 1o Teme

0 "Co3aHue TEKCTOBOI BeO-
CTpaHUIIBI"

9

1 Ocuosbisg3sika HTML

9

) Ocuosbis3sika HTML
[IpakTnueckas pabora o Teme
"Co3nanue BeO-CTpaHUIIbI,

9 BKJIIOUAOIIEH

3 MYJIbTUMEIUIHHBIE 00BEKTHI
(pUCYHKH, 3BYKOBBIC JaHHBIC,
BH1€0)"

9 OCHOBBI KaCKaIHbBIX TaOJIMIT

4 cruieii (CSS)
[IpakTudeckas padoTa o Teme

9 "OdopmiieHre cTpaHUIIBI ¢

5 IIOMOILBI KAaCKAIHBIX TAOJIHLI

cTrieit"

Cuenapunnasssike JavaScript

Cuenapunnasssike JavaScript

0 O N O o ©

dopmMbIHaBEO-CTpaHULIE




9 [IpakTuyeckas paboTa o Teme 1
9 "O6paboTka 1aHHBIX (hopMm"
1 Pazmenenue BeO-caiiToB.
0 Yciyra XocTuHTa.
0 3arpy3kadaiioBHacauT
Kanpuposanue. lcnpasienue
1 MepCreKTuBhl. [ mcrorpamma.
0 Koppeknuus yposHei,
1 KOPPEKIIHSI [BETA.
OO6ec1BeYnBaHUETIBETHBIXU300D
AKEHUIN
Broa m3ob6paxenuii ¢
1 WCII0JIb30BAaHNUEM PA3TMIHBIX
0 U(PPOBBIX YCTPOUCTB. 05
[MpakTuueckas pabora 1o TeMe '
2 n
O6paboTka nuPpoBbIX
doTorpaduii”
1 Peryms. PabGota ¢ obmactsamu.
0 Ounpetpsl. [IpakTuueckas 05
paboTa 1o Teme "Peryin '
3 .
nudposbix pororpadmii”
MHorocioiHbIe H300pakeHUSI.
1 TekcroBelie citon. Macka cnos.
0 Kanasr.
4 CoxpaHEeHHEBBIICICHHOH00IaCT
u
1
0 [IpakTuueckas paborta o Teme 1

"MHorocnoitHble n300paxxeHus"




o O

[ToaroToBka wiLTFOCTpauUi IS
BeO-caiiToB. [IpakTiueckas
paboTta 1o Teme

" AHUMUPOBAHHBIE
n300pakeHus"

0.5

Bekrophas rpaduka.
Bekropu3zanus pacTpoBbIX
M300pakeHU I

[IpakTnueckas pabora o treme
"BexropHas rpaguka"

HpI/IHIII/IHI)I HOCTpOGHI/ISI nu
pEIAaKTUPOBAHUSA TPEXMEPHBIX
Moaelen

[TpakTrueckas padoTa o Teme
"Co3nanue mpoCThIX
TpEXMEPHBIX Moenei"

Cetounsiemoienu. Marepuaiibl

[IpakTrueckas paboTa o Teme
"CetouHbnle Moaenn"

Mo ienupoBaHMENCTOYHUKOBOCB
emeHus. Kamepsl
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[IpakTuyeckas paboTta Mo Teme
"Pennepunr"




AnutuBHbleTexHOJOTHHA (3D-
IIPUHTEPHI)

[TonsATHE O BUPTYaNnbHON
PEaTBbHOCTHU U AOTIOJIHEHHOMN
peanbHOCTH

PesepBHoe Bpems. [loBTopenue
o teme "MHpopmanus u
MH(pOpPMAITMOHHBIE TIPOIECCHI"

PesepBHoe Bpems. [loBTopeHue
o reme "MHpopmanus u
MH(POPMAITMOHHBIEC TTPOTECCHI"

PesepBHoe Bpems. [loBTopeHue
no teme "MoaenupoBanue"

PesepBHoe Bpems. [loBTopeHue
o teme "MoaenupoBanue"

PesepBHoe Bpems. [loBTopenue
no teMme "ba3sl naHHBIX"

PesepBHoe Bpemsi. [loBTOpeHne
no teMme "ba3sl naHHBIX"

WNERP NNRPRPNMNR(ONRP OR R OR R NRPRPRORRIOCR RN

PesepBHoe Bpems. [loBTopenue
o teme "Co3aanue BeO-caiiToB"




PesepBHoe Bpems. [loBTopenue
o teMe "Co3nanne BeO-caliToB'

'

PesepBHoe Bpems. [loBTopenue
1o TeMe "DIEeMEHThI TEOpUr
aJIropuTMOB"

PesepBHoe Bpems. [loBTopeHue
1o TeMe "DIeMEHThbl TEOpUn
aJIrOpuTMOB"

PesepBHoe Bpems. [loBTopeHue
1o Teme "AnropuTMuszanus u
IporpaMMupoBanue”

ONPFP I NNEFP ODNPEFP OODNEFEBADNPRE

PesepBHoe Bpems. [loBTopeHue
1o Teme "ANropuTMU3anus u
nporpaMmmMupoBanue”

PesepBHoe Bpems. [loBTopeHue

; o teme "OOBEKTHO-

9 OPHUEHTUPOBAHHOE
nporpaMmmupoBanue”

1 PesepBHoe Bpems. [loBTopeHue

3 o reme "OOBEKTHO-

0 OPUEHTUPOBAHHOE
nporpaMmmupoBanue”

1 PesepBHoe Bpemsi. [loBTOpeHue

3 o reMe "KommnbroTepHas

1 rpaduka u anumanus"

1 PesepBHoe Bpems. [loBTopenue

3 o reMe "KommnbroTepHas




rpaduka u anumanus"

PesepBHoe Bpems. [loBTopeHue
o reme "TpexmepHas rpadpuka"

PesepBHoe Bpems. [loBTopeHue
o reme "TpexmepHas rpadpuka"

PesepsHoe Bpems. [loBTopenue.
Pemrenue 3agau B popmare
KEI'D

PesepsHoe Bpems. [IoBTopenue.
Pemenue 3amau B popmare
KEI'D

OO WEFRLr OlWwEFR,r AP WERFRLP WWEDN

OBIIEE KOJJMYECTBO YACOB
I10 ITIPOTPAMME
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MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Koanposepsiem
oroTpedoBaHU
|

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeHero oo1Iero
o0pa3zoBaHus

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIbHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BlIaZleHHMEe HaBbIKAMHU pPabOThI C
OTIEpPAallMOHHBIMM CHCTEMaMHU U OCHOBHBIMH BHJAaMH I[POTPaMMHOIO
obecriedeHus JUid  peuieHus  y4yeOHbIX 3aJad 10  BBIOpaHHOM

crenuaIn3alun

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIIAX OpraHU3alMU |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETU3ALUN PAa3JIMYHBIX BUI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOW M TEKCTOBOM
nHbopManMy (3amKMCh 4YHCET B TO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JETTUMOCTD TIETIBIX YHCEN, HaX0XKICHHE BCEX MPOCTHIX YMCEN B 33aHHOM
IHManazoHe; 00paboTKa MHOTOpa3psIHBIX — IENBIX YHCET; aHaJW3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOMCKA U COPTUPOBKHU

1.5

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

cpensl pa3paboTKu

1.6

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

CpeacTBax Co3gaHus U pa6OTLI 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

npogeccHoHaTBHBIX chepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToOM, IMO3BOJIAIOINIMM OCYHICCTBIIATH
IMPEACTABJICHUEC 3aJdHHOI'O0 HATYPAJILHOTO YHUCJId B PA3JIMYHBIX CUCTECMax
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHH;1 JOTNYCCKUX BLIpa)KeHHfI,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH, OIPCACIIATH KpaT‘-IafIHIHfI nyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTCﬁ MCXKAY BCpUIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHne uCnoJb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHanm3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETh MOACTHUPOBAHUA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, IMOJYYCHHBIX B XOJ€ MOACIIMPOBAHUA,
OLCHUBATbL AJACKBATHOCTHL MOACIU MOACIUPYEMOMY 06T)eKTy N

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIISITHOM BHJIE

2.2

YMmenne Ki1accHUIMPOBATH OCHOBHBIE 3a/auyd aHajiu3a JIAHHBIX
(mporuo3upoBaHue, KaccupuKanys, KJIacTepu3anus, aHaIn3
OTKJIOHEHUI); TOHMMAaTh MOCJEA0BATEIBHOCTh PEIICHUs 3aJad aHajln3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA KayeCcTBa JAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJEIH, NpeoOpa3oBaHUE JaHHBIX,

BHU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YIbTATOB

2.3

Ymenue onpenensith HHGOPMALMOHHBIA 00bEM TEKCTOBBIX, IpaPUUECKUX
1 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKPETH3alUuu. Y MEHHE
OTIPENeNIATh CPEIHIOI CKOpPOCTh Iepeladd JIaHHBIX, OIIEHUBAThH
W3MEHEHHE BpEeMEeHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U

2.4

YMeHue CTpouTh KOJ, OOECleyuBaIOIMi HAUMEHBIIYI0 BO3MOXHYIO

CPEIHION0 JUTMHY COOOIIEHUS TPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue uCnoJib30BaTh MPU PEHICHUHM 3a7ad CBOMCTBA MO3UIIMOHHOM
3alUCU YHCEJI, AJITOPUTMBI TIOCTPOCHHS 3allUCH YHUCJIA B TMO3UIIMOHHOMN
CHUCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHWEM M TOCTPOEHHUS YHCa TI0
CTPOKE, COJEpJKalllel 3amuch ATOrO0 4YHWCIa B TO3WIMOHHOM CHCTEMeE
CUMCIICHHsI €  3aJaHHBIM  OCHOBAaHHMEM; yMEHHE  BBITIOJIHSITH

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

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHHE B JAU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax 1O 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTHMHHOCTH  BBICKA3bIBAHMS,

COACPKaALICI0 IEPEMCHHBIC,; PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pelmaTh aNrOpUTMHUYECKHE 33/adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3aauyd MOCTPOEHUS ONTUMAIBHOIO IMYTH MEX]Yy BEpLIMHAMU
rpada, onpesieneHuss KOJIMUECTBa PAa3INYHBIX MyTeld MeXIy BepIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB WU JJIA
MMPEACTaBJICHUA apH(bMCTH‘ICCKHX BBIpa)KeHHfI, IIpu PpeUICHUU 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJaHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBAThH BBIMT'PBINIHYIO CTPATCTHIO

UTPBI




2.9

YMeHHe aHaIM3UpPOBaTh QITOPUTMBI  C  HCIOJB30BAaHMEM  TaOJIHII
TPACCHUPOBKHU; ONPEACTATh 03 MCHOIB30BAHUS KOMIIBIOTEPA PE3yIbTATHI
BBIIIOJIHEHUS] HECJIOKHBIX MTPOrPaMM, BKIIIOYAIOIIMX LUKJIbI, BETBICHUS U

MMOoAIIpOrpaMMmal, IPpU 3aaHHBIX HCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHE IEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE aNrOPUTMBbI, JBOMYHBIA IOMCK) W NPUBOAMUTH IHPUMEPHI

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

211

Brnanenue yHuBEpCambHBIM  SI3BIKOM  MPOTPAMMUPOBAHUS  BBICOKOTO
yposHst (ITackans, Python, Java, C++, C#), npeacraBieHus MU 0 06a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JTaHHBIX; YMEHHE HCIO0JIb30BaTh OCHOBHBIE
VOPABISIIONIUE  KOHCTPYKIIMM;,  yYMEHUE  OCYIIECTBJISATH  aHAU3
MPEVIOKEHHON ~ MPOrpaMMBbl:  OMPENENSATh  PE3yIbTaThl  PabOTHI
MPOTpaMMBbI TIPY 3aJIaHHBIX MCXOJHBIX JaHHBIX; OMPENETATh, TIPH KaKUX
WCXOJIHBIX JIAaHHBIX BO3MOJKHO TIOJIYYCHHE YKa3aHHBIX pe3ylIbTaTOB;
BBISIBJISITH JaHHBIC, KOTOPbIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMmmMbl;  (GOPMYJIIMPOBATH  TPEIOKEHUS MO  YIyUIICHHUIO

MIPOrPaMMHOTO KOJIa

212

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nmporpamMmmupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TPEACTaBJICHHWE 4YHCIa B BHAEC HaOOpa MPOCTHIX
COMHOKUTEIICH; Hax0XkKJIECHHE MaKCUMAIbHOW (MHHUMAIBHOW) IH(PHI
HATYPAIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUKCIICHHS C OCHOBaHUEM,
He mpeBblmaromuM 10; BbUKCIEHHE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOH TIOCIIEIOBATEILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEr0  apU(PMETUYECKOTO, MHHUMAIBHOTO  H
MaKCHMMAaJIbHOTO 3JICMEHTOB, KOJHUYECTBA 3JICMEHTOB, YIOBJICTBOPSIOIINX
3aJJAHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBA, yMEHHE
UCIIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX THUIOB C Y4ETOM
OTPaHUYCHUN Ha JHMAara3oH WX BO3MOXKHBIX 3HAYCHUH, NMPUMEHATH TPU
pellIeHnH 3a7a4 CTPYKTYpPbI JAaHHBIX (CIUCKHU, CIOBapH, CTEKH, OUYEpPEeIH,
JIepeBbs); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaMM; YMEHHUE HCIIOJIb30BATh

cpeacTBa OTIIAZAKU IIPOTrpaMM B CpCAC IMPOrpaMMHUPOBAHUSA

2.13

YmMmenue HCIIOJIB30BAaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJInu3a,

npeacTaBieHus U oOpabOTKM JaHHBIX (BKJIIOYasi BHIOOP OMTHMAIBLHOTO




peleHusi, moadop JMHUM TPEHJA, PELICHHE 33/1ad MPOTHO3HPOBAHUA);
YMEHHUE HCIOJb30BaTh TaOMWYHbIC (pENUUOHHBIE) 0a3bl MaHHBIX H

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJb30BAHUEM  PA3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHH;
NOHMMAaHHUE BO3MOXHOCTEH LM(POBBIX CEPBUCOB TI'OCYAAPCTBEHHBIX

yciyr, Tu(pOBEIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMbIX HA EI'D

IO UTH®OPMATHUKE
Kon IIpoBepsieMbliid/IeMeHTCOAEPKAHUSA
1 [udpoBasrpaMOTHOCTH
OcCHOBHBIE TEH/ICHIIUU PA3BUTHSI KOMIIBIOTEPHBIX TeXHOJOTUi. [lapamiensHble
11 BBIYHCIICHUS. MHOTOTIPOIIECCOPHBIC CHCTEMBI. Paciipenenénnbie
BBIYHMCIIUTENbHbBIE CUCTEMBI U 00pab0TKa OOJIBIINX TaHHBIX
[IpyHUMOBI MOCTPOEHUS W anmnapaTHble KOMIOHEHTbl KOMIIBIOTEPHBIX CETEM.
19 CereBbie mnpotokonbl. Cerb WHrepHer. Appecanmss B cetu HHTepHer.
' IMpotokonsl creka TCP/IP. Cucrema nomeHHbix uMEH. Paznenenue IP-cetn Ha
MOJICETHU C MOMOIIIbIO MACOK MOJICETEN
Qaitoas cucrema. Ilouck B daitoBoil cucreme. [IpuHIUNBI pazMenieHUs U
1.3 MMEHOBAHUS ¢aitnos B JOJATOBPEMEHHOMN MaMsTH.
[HabnonblIsIONIUCAaHUATPYTIN(PaliIOB
14 CkopocTh mepefayd  JaHHBIX. 3aBUCHUMOCTb BpEeMEHHM MepeAayd  OT
' MH(GOPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTHK KaHalla CBS3U
[udpoBanmne manapix. CuMMeTpudHbIC U HecuMMeTpuuHbie mudpel. [Hudpsr
15 npoctoii 3amensl. 1udp Ilesaps. IIudpBuxkenepa. AnropurMmmndpoBaHus
RSA
Kozpl, no3possmonyie 00HapyKUBaTh U UCIPABIISTH OIIMOKH, BO3ZHUKAIOIINE MIPU
1.6 nepenade JaHHbIX. PaccrosHneXsmmunra. KogupoBanue ¢ mOBTOPEHUEMOUTOB.
KonprXsmmunra
2 TeopernyeckneocHOBBIMH(POPMATUKH
JlBonyHoe  koaupoBaHue. PaBHOMEpHblE M HEpaBHOMEPHbBIE  KOJBIL.
51 JlekoupoBaHue COOOIIEHUH, 3aIMCAaHHBIX C TIOMOLIbI0 HEPAaBHOMEPHBIX KOJIOB.
. Ycnosuedano. ITocTpoeHneoHO3HaAUHO IEKO TUPYEMBIXKO10B c
HOMOILbIOJIEpEBa
Teopernyeckue noOaXoAbl K OLEHKE KosimdyecTBa HUH(popManuu. EaunHuies!
99 U3MEpeHusl KojauuecTBa HH(popManuu. AJQpaBUTHBIM MHOIXOA K OLIEHKE
. KosndyectBa MH(opManuu. 3akoH aJAuTUBHOCTH HH(opmanuu. Dopmyna
Xapriu. Uapopmanus u BepostHocTh. Popmyna lllennona
Cuctembl cuucnenus. Pa3BépHyras 3amuch LEIbIX M JPOOHBIX YHCENT B
NO3UIMOHHON cHucTeMe cuucieHus. CBOWCTBa MO3MIMOHHOW 3alUCH YHCia:
2.3 KOJIMYECTBO LU(P B 3aMUCH, MPU3HAK JIEITMMOCTH YHCIIa HA OCHOBAHUE CHUCTEMBI

CUHCJICHUA. AJ'IFOpI/ITM NnepeBoJa nejoro 4uciia u3 P-u4HO# CHCTEMBI CUHCIICHHS

B JCCATUYHYIO. AJ'IFOpI/ITM nepeBoia KOHEUYHOM P-MuHOM I[pO6I/I B ACCATUYHYIO.




AJNTOpUTM MEpeBOJia LEJIOr0 Yuciaa U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOM necATUYHOM Jpobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAAUATEPUYHAS CUCTEMBI CUMCIICHUS, CBSI3b MEXK/y HUMHU.

ApudmeTrnuecKkrueonepanui B MO3UIHOHHBIXCUCTEMAXCUUCICHUS

24

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO -ACCATUYHAs CUCTEMA

CUHCJICHUA

2.5

Komupoanue tekcroB. Koguposka ASCII. OnnoGaiiTHbie KoqupoBku. CTaHaapT
UNICODE. Kommposka UTF-8. Omnpenenenne WHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILIEHUIT

2.6

Koauposanue nzobpaxennil. OnieHka HHGOPMAMOHHOTO 00bEMa rpapuuecKux
JAHHBIX MPH 33JaHHBIX Pa3peUIeHUH U TIIyOMHEe KOAUpOoBaHMs 1iBeTa. L[BeToBbIE
Mozenu. KonupoBanue 3Byka. OneHka HMH(OpPMalMOHHOTO 00bEMa 3BYKOBBIX

JaHHBIX MPH 3aJaHHBIX HACTOTC AUCKPETU3AINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. IlonsTue Bbicka3biBaHus. Bbicka3biBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpPBI CyIIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIpaXKEHHUS.
Jlormueckue ToxkecTBa. Jlornyeckue onepanuy U onepany HaJ MHOKECTBaMH.
3akoHbl anreOpbl JIOTUKUA. OKBHUBAJEHTHBIE MPeoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbI YPaBHEHU.

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

KanonunueckuedhopMbUIOTHYECKUXBBIPAKCHU I

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue 9JeMEHTH B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmatop. [locTtpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHUIO.

3aHI/ICLHOFI/I‘IeCKOFOBLIpa)KCHHHHOHOFquCKOﬁCXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJCIIUPOBAHUA. AI[CKBB.THOCTB MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/1a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3YyJIbTaTOB MOACIINPOBAHUA B BU/JIC, y,[[O6HOM JJIs1 BOCIIPpUATHUA

yenoBekoM. [ 'padudeckoenpenctTaBieHueJaHHBIX (CXeMBbI, TA0IHIIbI, TPAPUKH).
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[IpencraBnenne uenblx YUCeN B NaMATH Kommbiorepa. OrpaHUMue€HHOCTh
JIMara3oHa 4Yucel NpU OrpaHMYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKU. be33HakoBbIe U 3HAKOBBIE TaHHBIC. 3HAKOBBINA OUT. JIBOMYHBII
JIOTIOJTHUTENBHBINA KOJI OTPULIATENIbHBIX YUCET.

[ToOutoBble normueckue omnepauuu. Jlornmueckuit, apudmerndyeckuii u

LHUKINYECKU I CIBUIH. [udposanue




MOMOIIBIONIOOUTOBOMONIEpannu«ucKogatomee NJIN»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TOpANOK uMcna. Jlpama3oH 3HAa4eHUH BelIeCTBEHHBIX uwncenl. [IpoGiemsbl
XpaHEHHMsI BEIIECTBEHHBIX YHUCEJ, CBA3aHHBIE C OrPaHUYCHHEM KOJMYECTBA
paspsaoB. Brinonnenueonepanui c BEILIECTBEHHBIMUYHCIIAMH,

HaKOHJICHI/IGOHH/IGOKHpI/IBI)I‘II/ICJICHI/ISIX

2.13

I'padpr. OcnoBuble ToHsATHS. Buapl rpados. Onmcanwe rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MAaTpHUI, CIUCKOB CMEXKHOCTU. Pemenue
AITOPUTMUYECKUX 3aja4, CBS3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHE
ONITUMAIIFHOTO MYTH MEXAYy BepIIMHAMHU rpada, OmpeleleHre KOJIMYecTBa

Pa3IIMIHBIX HYTCI\/JI MCXKY BCPHIMHAMHU OPHCHTUPOBAHHOI'O aAUKIMYCCKOI'O

rpaca)

2.14

HepeBwpsa. bunapnoe nepeBo. JlepeBbst momcka. CrnocoObl 00xoma nepesna.
[IpencraBnenne apugMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonb3oBaHue

rpadoB U 1epeBbEB MPHU ONMMCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOILIET0 MUpPa

2.15

JluckpeTHbIe UTPphI IBYX UTPOKOB ¢ ToJIHON mHpopManment. [Toctpoenne nepesa
nepebopa BapUaHTOB, OIKCAaHUE CTpaTeruu Wrpsl B TaOaM4HON (opme.

Boiurppliiabie 1 TPOUTPHIIIHBIETIO3ULNN. BBIUTPHIIIHbIECTPATET NN

2.16

CpenctBa  MCKYCCTBEHHOTO  WHTEUIEKTa.  MneHTudukamus W MOWCK
n300pakeHU#, pacro3HaBaHue Jull. Vcmoap30BaHNE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJarommX cuctemMax. Mcrnonap30BaHne METOIOB UCKYCCTBEHHOTO

WHTEJUICKTa B poboToTexHuke. MaTepHeTBemei. Heliponusiecetn

AJNTOpUTMBI M IPOTrPAMMHPOBAHHE

3.1

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

MOJCIIb BBIYHCIICHHUI

3.2

OrneHKa CIOKHOCTH BBIYMCIICHHA. Bpemst paboTel M 00BEM HCHOIB3yEeMOM
naMaTH, HMX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIIO)KHOCTH alTOPUTMOB. AJITOPUTMBI MOJIMHOMHUATBHON
cnoxHoctu. [lepebopubie anroputMmbl. [IpuMepsl pa3nUYHBIX aITOPUTMOB

pEeIICHUA OJTHOM 3aavuu, KOTOPbIC UMCIOT PA3JINIHYIO CIIOKHOCTDH

3.3

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTGﬁH.IPIX AJITOPUTMOB
YIIpaBJICHUA HCHOJHUTCIAMHU U BBIYHUCIUTCIBHBIX aJITOPHUTMOB. Onpez[eneHI/Ie

HCXOOHBIX JAHHBIX, IIPU KOTOPLIX aJITOPUTM MOKET NATb Tpe6yeMLIfI pe3yiabTar

3.4

AHrOpI/ITMLI O6pa6OTKI/I HATYpaJIbHBIX YHCCJI, 3allMCAHHBIX B IO3WIHOHHBIX
CUCTCMAaX CYHCICHHUA: pa36HeHHe 3allMCn  4YucCjia Ha OTACIIbHBIC L[I/I(bpbl,
HaxOXJACHUC CYMMBI U TIPOU3BCACHUSA I_II/I(I)p, HaxXO0XJICHHE MAaKCHMaJIbHOM

(MMHUMANBHOM) 1M (PBHI.




[IpencraBnenue uucia B BUJE HaOOpa HPOCTBIX COMHOKUTENEH. AJITOPUTM
OBICTPOTO BO3BEJICHUSA B CTENEHb. [I0OMCK MPOCTHIX YUCEN B 3aJaHHOM JIMANa3oHe

C NOMOIIIBIO AITOPUTMA «pereTo DpaTocheHay

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

S3sik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOruueckue. BerBieHus.
Cnoxwubie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitax. TekcToBble W ITBOMYHBIC (HailIIbL.
@ailioBble nepeMeHHbIe ((aiinoBbie ykazatenu). Urenue u3 ¢aina. 3anuch B
(aiin.

Pa3buenue 3anaun Ha noa3agaun. [loanporpaMmel (Ipoueaypbl U GyHKIIUN).

Hcnonb3oBanue cTaHnapTHON OMOIMOTEKHU s3bIKAa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u (yHkiuu. Vcnonb3oBaHue creka ais

opraHusalvi pEKYpCHBHEBIX BBI3OBOB

3.8

Uucnennsle MetoAbl. TouHOe M NPUOMIKEHHOE pelieHus 3agaud. YucieHHoe
pellleHre YpaBHEHMH C TNOMOIIbI0 Mojadopa mapamerpa. YuCIEHHbIE METOJbI
pelleHusT YpaBHEHMH: MeToj T1epedbopa, METOJ MOJIOBUHHOTO JIETICHHUS.
[TpubmmkE€HHOE BBIUYMCIICHUE JUTMH KPUBBIX. Bhuncienue miomaneid Guryp c
MOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJILHUKOB, METOJ Tpameruii).
[Touckmakcumyma (MUHUMYMa)

(hyHKIMHOTHOHTIEPEMEHHOMMETO, IOMITOJIOBUHHOT O ICTICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — GyHKUMM  sI3bIKa
IPOrpaMMUPOBAHHUS JUIsl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TMOSABIECHUI CHUMBOJIa B CTpOKE,
pazbueHre CTPOKM Ha clioBa MO MpOOEIbHBIM CHMBOJIAM, TOUCK MOJICTPOKU
BHYTPH JaHHOW CTPOKH, 3aME€Ha HalJIEHHOW IMOACTPOKH Ha JAPYIYIO CTPOKY.
I'enepamus Bcex CIOB B HEKOTOPOM aiipaBHUTE, YAOBIETBOPSIOMIUX 33JaHHBIM

OI'paHHYCHUSM. Hpeo6pa30BaHHe qucjia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M TIOCIENOBATENBHOCTH  4Hcel.  Bprumcienne  0000MIEHHBIX
XapaKTepPUCTUK JIIEMEHTOB MAacCMBa MM YHCIOBOM IIOCIEIOBAaTEILHOCTH
(CyMMBI, TIpOM3BEIEHHS, CpPEIHEr0 apu(PMETHYECKOro, MHUHHMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLIMX
3aJJaHHOMY YCIIOBUIO). JIMHEHHBIM NOMCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
ANropuT™MBI pabOTBl C 3JIEMEHTAMH MacCHBa C OJHOKpPAaTHBIM MPOCMOTPOM
maccuBa. COpTHpOBKa OJHOMEpHOro MaccuBa. [IpocTeie MeTO/bl COPTUPOBKH
(Meron Tmy3bIpbKa, MeETOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpOBKa
cimusiaueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBowunsrii

TIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JlBymMepHBIE MacCHBBI (MaTpHLbl). ANTOPUTMBI 00paOOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MacCuBa IO 33JaHHBIM
IIpaBUJIaM, TOUCK 3JIEMEHTa B JIBYMEPHOM MacCUBE, BBIYMCIEHUE MaKCHUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIOB IBYyMEPHOTO MacCHBa

3.12

CnoBapu  (accouMaTHBHBIE  MAacCUBBI,  OTOOpa)keHus).  X3II-TAOJHULIBI.

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

3.13

Crexku. AnHanu3 NpPaBUIBHOCTH CKOOOYHOTO BBbIpaXeHMs. Bbruncinenue
apu(pPMeTUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Micnonb30Banue ouepeu Al BpEMEHHOT'O XpaHEHUs JaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHMe MHMHHMAaIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOT'O HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo PAa3IIMYHBIX
MyTel MEeX Iy BEpITMHAMU OPHUEHTHPOBAHHOTO allMKJINYECKOTo rpada. AIroputm

Jenkerpel

3.15

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

odepeau i1 00xoda iepeBa

3.16

JluHamuueckoe mporpaMMUpPOBAaHKE KaK METOJ pEIIeHUs 33Jad ¢ COXpPaHEHHUEM
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

NubopmaioHHBIETEXHOTIOTUU

4.1

Ananmu3 naHHbIX. OCHOBHBIE 3a/laud aHalIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KiIaccupuKalys, KiacTepusanus, aHanu3 OTKIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3aau aHalu3a JaHHBIX: COOP MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBIOOp M (WMJM) TOCTPOEHHUE MOJENH, MpeodpazoBaHUe
JTAHHBIX, BU3YyalIM3allus TaHHBIX, WHTEpIpeTanus pe3ynbratoB. [IporpammHbie
cpenctBa W VIHTepHET-CepBUCHI UIsl OOpaOOTKM W TPEACTaBICHHS JIaHHBIX.

Bonpmmenannsie. MammHHO€0OyueHHE

4.2

AHanu3 JaHHBIX C TOMOIIBIO JJIEKTPOHHBIX TaONMUIl. BbluMClieHHE CyMMBI,
cpemHero  apu(METHUeCKOro, HaubOoibliero (HAMMEHbBIIEro)  3HAYCHHS

Juara3zoHa. BpluncieHue KOB(I)(I)I/ILII/ICHTa KOppCisiiun AOBYX psAAOB JaHHBIX.




[MocTpoenue cronOuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpaduxoB ¢yaknuii. [logbop MuHUU TpeHAa, pelIeHre 3a1a4 MPOTHO3UPOBAHUS.

Pemenne 3aa4 ONITUMH3aluU C IOMOIIBIO 3JICKTPOHHBIX TaGJII/II_[

4.3

I[I/ICKPGTI/I?:aIII/IiI npu MaTeMaTNu4cCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABIKEHHS. MojenupoBaHue OHOJOTHYECKUX
CHUCTEM. MaremaTtudeckne MO JCIn B 3KOHOMUKE. Briaucnurenbunie
AKCIIEPUMEHTHI ¢ MojemsiMu. OOpaboTka pe3yinbTaTOB SKCIEpUMEHTa. Meton
HaMMCHBIIMNX KBaApaToOB. OHCHKa YUCJIOBBIX TIAapaMETpPOB MOACIUPYEMBIX
00BEKTOB u IIPOLIECCOB.

BoccraHoBIIeHHE3aBUCHMOCTENIIOPE3YIbTaTAMIKCIIEPUMEHTA

4.4

BeposatHOCTHBIE MO/JIETIN. Meronas! Mosnre-Kapuo. NmMurannonHoe

MozenupoBanue. CHCTEMBI MACCOBOTO 0OCITYKUBaHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 omHoTHIHBIX 00BekTax. Ilone, 3amuces. Kimrou tabmunel. Pabora ¢ rotoBoit
0a3o0il gaHHbIX. 3anoyiHeHHe 0a3bl AaHHBIX. [louck, copTHpoBKa U (GUIBTpALUs
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvnapie 0a3bl JTaHHBIX. THIBI CBsi3ed MeXay Tabnunamu. BuenrHuit

ko4, IemocTHOCTH 0a3bl JaHHBIX. 3aMpPOChl K MHOTOTA0IMYHBIMOAa3aM/TaHHBIX

4.6

TekctoBbiii mpoueccop. CpeacTtBa mMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TOKYMEeHThI. CHOCKH, OTJIaBIICHHE.
[IpaBuna 1UTUPOBAHUS HWCTOYHHKOB W OdGopMIIeHUS OuOIHOrpaduIecKux

CCBIIIOK




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Undopmatuka (B 2 yactsx); 10 knacc.yrinyonentoe ooydenue [omnsikos K.1O.,
Epemun E.A. OG1iecTBo ¢ orpaHM4eHHON 0TBETCTBEHHOCThI0 « BTHOM.
Jlaboparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocBemienue»

* Undopmatuka (B 2 yactax); 11 knacc.yriyonennoe odydenue [onsikos K.1O.,
Epemun E.A. OGmiecTBo ¢ orpaHn4eHHON 0TBeTCTBEeHHOCThIO « BMTHOM.
JlaGopatopus 3HaHUI»; AKIIMOHEpHOE 001IecTBO «M31arenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
Nudopmatuka. Meroanueckoe nmocooue: 10-11 kmaccel. bazoBeiit u
yrayonenasiid ypoBeHb. [lomskos K.1O., Epemun E.A. N3natenscTBoO

"IIpocBemienue", 2023 ron

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. https://www.gosuslugi.ru/landing/edu-content YuauBepcanbHas 6ubiuoreka
1u(poBOro 06pa3z0BaATEIHHOTO KOHTEHTA

2. https://kpolyakov.spb.ru/ IlpenonaBanue, Hayka u ®HU3Hb - calT KoHCTaHTHHA
[TonsixoBa, aBTopa YMK HMuadbopmaruka 10 knacc (yriyOiaeHHOE H3YUEHUE),

Nudopmatuxka 11 knacc (yriny0lieHHOE U3yUEHUE)



3. https://inf-ege.sdamgia.ru/ O6pa3oBaTeIbHBII MOPTAJ JJIs TOJATOTOBKH K

sxk3amenaMm PELTY EI'D






