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HOACHUTEJIBHAA 3AIIMCKA

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

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

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Ui KaKIoro roja U3y4yeHus, B TOM 4HCIie
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBaseTcs
OCHOBOWM JII1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
HOYPOYHOI'O IUIAaHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

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

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

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 1jist ypOBHSA CpelIHEro o01ero o0pa3oBaHUs SIBIISETCS
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  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmneil npopeccuoHaTbHONW JIESITEIbHOCTH KaKk B paMKaxX JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

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

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

HaJU4Me MPEICTaBICHUNA O JaHHOW TpeaMEeTHON 00JacTU Kak IeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

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

OcHoBHas 1enb w3ydeHUss ydeOHoro mnpeamera «MHDopmaTuka» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOllel KOHKYPEHIMM Ha pbIHKE Tpylda. B CBA3M C 3TUM uU3y4YeHUE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

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

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIIICHHUS;

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



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

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

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4HO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

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

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IM(GPOBOrO  OKPYKEHHUSA, BKIIOYAS
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
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 MBIIIUICHHUSI, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJja4ax aHaAJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

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

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  Npo(wiss, OpPHUEHTHPOBAHHOTO HAa  HMH)XEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHM U WHKEHEPHBIC
CMELUANIBHOCTU, Yy4YacTHE€ B MPOEKTHOM M HCCIEIOBATENbCKON J1esSTEeIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCT, HM3YYEHUSI TEM B MpeJAesiaX OJHOTO Toja OO0y4eHHUs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNs MpHU MOJArOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU HIU(PPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMAaTUYECKOE BBIMIOJHEHHWE TMPOrPaAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouIpio muH. KoHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIICHUSL. MHoromnpoueccopHsie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONbIINX JaHHBIX. MOOWIBHBIE HHM(PPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoOe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Buibl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamiensHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrniedeHue. OneparioOHHBIE CHUCTEMBI. Y THUIJIMTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTaminsiuusd W AEUHCTAUISIUUA  HPOrPaAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMs (aljioB B
noyiroBpeMeHHou ramsaTtu. 111aGmoHs! i1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieyenue. JluneH3npoBanue MporpaMMHOTO oOecriedeHu s
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE UCIIOJIB30BAHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets UHTEepHET. Anpecauus B cet MaTepHeT. [IpoTOoKO0IBI
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moacetu ¢ momoibio Macok mnojcereil. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3UM € y3ioM cetd. OmnpenereHue mapiipyra JBHKECHHS
MTaKETOB.

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



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OopraHu3alus KOJUICKTUBHOTO B3aUMOJICUCTBUS M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

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

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

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctoii 3amenbl. [udp Lezaps. Iudp Bwmwxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanusie u 3Hanus. MHdopmanmoHHsie mpoieccsl B MPUPOJIE,
TEXHHUKE U OOIIECTRBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu MHGOpMalUK, NPETHA3HAYCHHOW [JIs XpaHEeHHs, Nepeladd |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBouyHoe KoAMpOoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEpPHBIE  KOJIBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KoindyecTBa WH(opmaimu. AnQaBUTHBIN TOAXOM K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch ENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AITOPUTM NEPEBOJA LIENOTO YKciia U3 P-MYHOM CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TMEepeBojJa ULEJIOr0 4Yuciaa U3 JECATUYHOM CHUCTEMbl CUMCIEHHS B P-
nunyto. IlepeBony koHewHOUW gecatuuHOM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



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

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

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux ¢ausos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

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

Anrebpa noruku. I[loHsTHe BbICKa3biBaHUA. BricKasbiBaTeIbHBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue onepaiuu U onepamuy HajJ MHOKECTBAMH.

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

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIUH OT KOJIMYecTBa apryMeHToB. [loHbIe crucTeMbl JTOTH4eCKUX ¢ YHKIIAMN.

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

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbiid cymmarop. I[locTpoeHue cxem Ha JOTrMYeCKHX DJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psIHON CeTKH. be33HakoBbIC W 3HAKOBBIC JAaHHBIC. 3HAKOBBINA OWT. J[BOMYHBIN
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

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

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMSITH KOMIIbIOTEpA. 3Hayalas
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIKMOOK NPU BBIUUCICHUSX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIil pe3yJIbTaT.

Oranbl pelieHus 3ajad Ha Komnbrorepe. VHCTpyMEHTanbHBIE CpENCTBA:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpaMm. BupTyasibHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabnuu. Otnagounbiii BbIBOJA. Ilomarosoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTMYECKHE. BeTrBieHus.
Cnoxnple ycnoBus. Ilukmer ¢ ycioBuem. [lUKiAbI 1O  NEPEMEHHOM.
B3anMo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHME IMKIA C HMCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

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

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

HaxoxneHue Bcex MpoCThIX YUCEN B 3aJlaHHOM AuanaszoHe. [IpencraBinenue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

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

Paz0Ouenue 3agaun Ha noazagaud. [loamporpaMmel (mpouenypsl U QyHKIHH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OHOIMOTEKH sI3bIKa IPOrPaMMHUPOBAHUS.
[logkmioueHne  OMOAMOTEK  MOANPOTPAMM  CTOPOHHHX  MPOU3BOJUTEINIECH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
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 CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA TMOSBJIEHUNW CHUMBOJIa B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YIO CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannuenusm. [IpeobpazoBanue yncia B CHMBOJIbHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEOBATEIBHOCTU (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJHUYECTBA SJIEMEHTOB, YAOBIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKH (METOJ
ny3blpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroputM QuickSort). JIBouuHBIN TMOUCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHIIaM,
MOUCK 3JIEMEHTA B JIBYMEPHOM MAaCCHBE, BBIYMCICHHUE MAaKCUMyMa (MUHUMYyMa) 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, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mpoieccopax. OOmayHbie CEpBUCHI.
HenoBas mnepermcka. Pedepar. IlpaBuna 1UTUpOBaHUS HCTOYHHKOB U
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

AHanu3 gaHHbiX. OCHOBHBIE 3aJlayM aHajiu3a JaHHBIX: NPOTHO3UPOBAHMUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allksl TaHHBIX, UHTEpIpeTanus pe3yiabratoB. [IporpamMmmubie cpeiactsa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CpeaHEro apu(pMETHIECKOr0, HanOOIBIIEr0 (HANMEHBIIIET0) 3HAaYEHUs AUAINa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix jauarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHWe YpaBHEHHMH C MOMOILIBIO IoA0Opa IapaMerpa.
OnTumuzanus Kak MOMCK HAWIYYILEro pelieHusl B 3aIaHHbIX ycioBusx. LleneBas
¢yHkuus, orpanuyeHusi. JlokanbHble M TI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AIME C TOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(pOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

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

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHbI
BO3HUKHOBEHHUS OIIMOOK Tpu Tmepefade JaHHbIX. Konbl, TO3BOJISIONINE
OOHapy>XHWBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tipotiecc. OOpaTHast CBA3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanms
MPUKJIAIHBIX 3a]1a4.

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

I'padp1. OcHoBHBIE TOHATHS. Buast rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
ANTOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHaimu3oMm rpadoB (MOCTpOEHUE
ONTUMAJIBHOTO NYTH MEXKIY BepIIMHAMU Tpada, OmpeAecieHUue KOJIMYeCTBa
pa3IUYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapuoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja nepena.
[IpencraBienne apupMeTUUECKUX BBIPAXKEHUN B BUJIE AepeBa. JIuCKpeTHbIE UTPbI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUIPHIIIHBIE U TPOUTPBILIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencTtBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CEepBUCHI MAIIMHHOTO INEPEBOJA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOyuarmux cucremax. VcnosibzoBaHue mMeTo0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanuga  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yYHUBEpCaiabHasi MOJeIb BeiunciaeHul. Tezuc Y€pua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH ~aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepsl pa3IUYHBIX —aJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

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

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

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

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHOMN (hopme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peann3anus aepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J|BOMUYHbBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alrOpUTMBI 00xoaa nepeBa. Vcmonp3oBaHHe cTeka U
ouepeau s 00X0/1a JiepeBa.

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



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 33J]a4l ONTUMHU3AIUY.

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

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHME TOTOBBIX  YIPABISIEMBIX  DJIEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHMSI:  MMOCTAHOBKA
3aj1aud, pa3pabOoTKa  MOJEJIM, TECTUPOBAHUE  MOJCNH, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue JABWXKEHUs. MojenupoBaHue OHMOJOTHUYECKUX
cucteM. MaremaTudeckue  MOJEIU B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJICIISIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTpPOB MOEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

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

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnii 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JAHHBIX. 3ampoChl C MapaMeTpamH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynbie  0a3bl  JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii ximrou. LlemocTHOCT 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

Nutepner-ipuiioxenus. 1lonsaTre 0 cepBepHON U KIMEHTCKOW 4acTAX CaWTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pasmemienne BeO-caiiToB. Yciyra XocTHHTa. 3arpy3ka (GpaiioB Ha CaiT.

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



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

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiurocTpamuil 1as BeO-calTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. I[lpumutuBbl. W3mMeHeHue mopsiaka 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Momenu. Marepuansl. MoJIEIUPOBAHUE HWCTOYHUKOB OCBEILICHUS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyalbHON
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJIeHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM  IIEHHOCTSIM  POCCHUKCKOTO
o0111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpPOIIECCe
peanuzalu  CpeJACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX  HamlpaBiICHUU
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHPOpPMATHKH Ha YPOBHE CpEIHEr0 oOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MTpaBa U UHPOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HaCJIEAUI0, TOCTHXKEHUsAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHNE 3HAUeHHUSI HHPOPMATUKH KaK HaAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

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

5) pusnuecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCIE 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 CAMOCTOSITEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHE COBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied npodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

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

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHHE TJI00aIBHOr0 XapakTepa 3KOJOTMYECKMX NpoOjeM U myTed ux
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH  HWH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
U(ppoBOM TpaHCPOpMAIIMK MHOTUX C(Ep KU3HU COBPEMEHHOI'O OOIIECTBA;

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

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

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHME, CIOCOOHOCTh aJaNnTUPOBATBCA K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

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

SMITIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C IPYTMMH JIIOJbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3pellaTh KOH(IUKTHI.



METANPEIMETHBIE 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
YHHUBEpCAJIbHbIE yueOHBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITETLHO  (OPMYNIMpPOBaTH W aKTyallM3UpPOBaTh  MPoOJIEMY,
paccmarpuBaTh €€ BCECTOPOHHE;

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

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

BBISIBJIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHUS B pACCMAaTPUBACMBIX SIBIICHHSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4ETOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKHU MOCIEICTBUI AEITEIbHOCTH;

KOOPJIMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON U MTPOCKTHON ESITEIbHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIpPETaluu, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

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

CTaBUTh ® (HOPMYIUPOBATH COOCTBEHHBIE 3a/ladd B 00pa30BATEIHLHOM
NEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOJWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEPKIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTCPUHU PEIIICHHUS,

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABICHHBIA IMOUCK IMEPEHOCAa CPEJCTB M CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHYECKYIO OO0JIacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJICH, MpEJIaraTh OPUTHHAIBHBIC MOJXOABI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUY Pa3IUIHBIX BUIOB U (OPM MPEACTABICHHS;

co3gaBaTh TEKCTHI B pPa3IMYHBIX ¢Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

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

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHsI, TIPABOBBIX W  JTHYSCKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEICTBa OOIIEHUS, IMMOHUMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBIIKH KOH(I)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(bHHKTBI;

BJIQJIETh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS ©W  B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMTr4aTh KOH(MIUKTHBIE CUTYallUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXJ0I'0 YJIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJbTaThbl
COBMECTHOMU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

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

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMUHBIX MPEIOUTECHUN;

JIenaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IMOCTOSHHO IMOBBINIATH CBOW 0Opa30BaTENIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA M MBICIHUTENbHBIX MPOLECCOB, HMX PE3YIbTATOB H



OCHOBAaHMM, MCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU 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 ce0sl U APYTrUX:

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 PE3YJIBbTATBI

B mpomnecce um3ydenuss xkypca uHPpoOpMaTUKU yriayonéHHoOro ypoBHs 6 10
K1acce oOydaromMHCs  OyayT  JOCTHUTHYTHI — CICAYIOIIHME  TIPEJAMETHBIE
PEe3YIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUW HH(GOpPMAlMM W CBSI3aHHBIX C HEH
IPOIIECCOB B TNPUPOJE, TEXHUKE U OOIIECTBE, MOHATHIMHU «HHPOpMALIUIY,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AGHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSIY;

BJIQJICHHE METOJaMH ToucKka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHUYECKHU OLICHUBATh WH(OPMAIINIO, TOJyYeHHYIO U3 ceTu HTepHeT;

yMEHHE XapaKTepu30oBaTh OOJbIIME JaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB HMX TIOJyYCHHMs] ¥  HAmpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHalln3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BHIOOpD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YIbTaTOB;

NMOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TEHACHIIUN 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
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIHMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOIMMX NOPUHIUIAX pa3pabOTKU U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30MacHOCTH, HCIOIb30BAHHE
METOJJOB M CpPEICTB MPOTUBOACWUCTBUA O3TUM yrpo3aMm, COONIONEHHE Mep
0€30MacHOCTH, MPEAOTBPALIAIONINX HE3AKOHHOE PACIIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH U TMTHEHBI IpU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITIOHCHTaMH ITU(POBOTO OKPYKECHHUS, TOHUMAHHE
MPABOBBIX OCHOB HWCIOJB30BAHMS KOMITBIOTEPHBIX IMpoTrpaMM, 0a3 TaHHBIX H
pabotel B ceTn MIHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUeckuX M 3BYKOBBIX JaHHBIX MPH 3aJIaHHBIX MMapaMeTpax JUCKPETH3alluH,
YMEHHE ONpPENCIATh CPEIHIO CKOPOCTh TMepeaadyd JaHHBIX, OICHUBAThH
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHE UCIOJIB30BaTh MPH PEIICHUM 3aJ1ad CBOMCTBA MO3MIIMOHHOMN 3aIHCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3a/IaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIa 10 CTPOKE, COAEpIKaIle 3amuch
ATOTO YHCIa B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMCHHE BBITIONHATh apu(PMETHYECCKUE OIepalid B TO3MIIMOHHBIX CHCTEMax
CUMCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, WCCJIENOBAaTh 00JacTh MCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NepeMeHHbIe, PeIlaTh HECIOKHBIEC IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HaXOXKICHUE
BCEX MPOCTHIX YKCEI B 33IaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IENbIX
YyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cymMMupoBaHWE DJJIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa, HepeOOpHbIE
QITOPUTMBI, IBOMYHBIA TIOMCK) W MPHUBOJIUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npexncraBieHUsSMH O O0a30BBIX THIAX JAHHBIX M
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABISAIONINEC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 NPEIJIOKEHHON MPOrpamMMbI:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpEJIeNSITh, TPU KAKUX HCXOJHBIX JAHHBIX BO3MOJKHO MOIYYCHHE YKA3aHHBIX



pE3YJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHUAIIbl C UCIOJIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI ISl aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHHI, BBIOOp ONTHUMAIBHOTO pEHICHUs, MOJ00p JUHUM TpPEHJa, pelIeHue
3a/1a4 MPOTHO3UPOBAHUSA).

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

yMEHHE CTPOUTh HEpPAaBHOMEPHBIC KOJbl, JIOMYCKAIOIIME OJHO3HAYHOE
JIEKOANpPOBaHUE CcOOOIIeHUH (TpedUuKCHbIE KO/BI), MCHOJIb30BaTh MPOCTEHIINe
KOJbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHHUsI MPU HM3BECTHOW YACTOTE CHUMBOJIOB, MOSICHSATH TNPUHIIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI  ONTHUMAJIBHOTO TIYTH MEXIy BepIIMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBAa  Pa3IMYHBIX  OyTed  MEXAYy  BEpLIMHAMU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JAEPEBBS MPH
aHaNMM3€ W TIOCTPOCHUM KOJAOB W JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIPXKCHUH, IPU PELICHUH 3a/1a4 MTOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY aJITOPUTMY, pa3pabaThiBaTh U OOOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTETHUIO UTPBIL;

yMeHHE pa3pabaThlBaTh W pEATM30BBIBATH B BHJIE NPOrpaMM 0a30BbIC
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JJaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH IpHU
pelIeHnH 3aJ1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKH, OUEPEIH, AEPEBbS),
UCIIOIb30BaTh 0a30Bbl€ OMNEpalMd CO CTPYKTYpamMH JaHHBIX, IPUMEHSTh
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOANPOTPaMM, 3HATh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKu, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHEC OCHOBHBIMU CBEJACHUSIMU O 0a3ax [JaHHBIX, WX CTPYKTYpE,
CpeACTBax co3JaHusi U paboOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensnroHHbIe) 0a3bl JAHHBIX (COCTABIISITH 3aMPOCHl B 0a3aX JAHHBIX, BBINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyO Oa3y
JAHHBIX ) ¥ CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIN ISl aHau3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJIETUPYEMOMY OOBEKTY WM MPOUECCY, MPEIACTaBIATh
PE3YNIBTaThl MOJICIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHUE OpPraHu30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB IMHU(PPOBBIX TEXHOJIOTHH, TOHUMAaHHE
BO3MOXXHOCTECH IH(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHNE OCHOBHBIX MPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O0JACTSX,
HaJU4HMe TMPEJCTABICHUM O Kpyre peraeMbIX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacno3HaBaHusl, KjIacCU(PUKAIMKM U TPOTHO3UPOBAHUS) HAJTUYUE MPEJICTABICHUN
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndposas rpaMmoTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOKWCTBO 6
' 00paboTKH JaHHBIX
1.2 [TporpammuOE 0OecnieueHe 6
1.3 KommbrotrepHsie ceTu 5)
14 Nudopmanronnas 6e30macHOCTb 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenne nHGOpMaLIUU B
2.1 PeA bop 19 2
KOMIIBIOTEPE
2.2 OcCHOBBI areOphI JOTUKH 14
2.3 Kommnrerorepnas apupmernka 7
Utoro mno pazneny 40
Pa3znea 3. AropurmMsl 1 NpOrpaMMHpPOBaHUE
3.1 Brenenue B mporpaMmmMupoBaHue 16 0.5
3.2 BcenoMorarenbHble alropuTMBl 8 2
3.3 YucneHHbIE METOIBI 5
ANTropUTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JaHHBIX




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




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
WNudopmanmst n nHGOpMAITHOHHBIE
1.1 opman dopman 10 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU aTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 10
OCHOBBI 0OBEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
POTrPaMMHPOBAHHS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommbroTepHO-MaTeMaTHIecKoe
3.1 P 8 2
MOJICTUPOBAHUE
3.2 Ba3sl maHHBIX 10
3.3 Be0-caiitbl 14 4
3.4 KomnsrotepHas rpaguka 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no paszneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI TIPU pabOTe C KOMIBIOTEPAMU U
JPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYKEHUS

01.09.2025

[IpuHIMIBI pabOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

02.09.2025

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTpoJsiepsl BHEITHUX YCTPOUCTB

04.09.2025

ABTOMAaTHYECKOE BHITIOJIHEHUE
MPOTrPaMMBI TIPOILIECCOPOM

05.09.2025

OnepatuBHas, NOCTOSTHHAS U
JoJIroBpeMeHHas naMsitb. KoHTposuiepbl
BHEIIHUX yCTPOUCTB. [IpsiMoii moctymn K
naMsTu

08.09.2025

COBpeMeHHHC KOMIIBIOTCPHBIC
TCXHOJIOI'MH

09.09.2025

[Iporpammuoe obecrnieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

11.09.2025

CucreMHOE MporpaMMHOe oOecIieueHue.
OmnepanmoHHbIE CUCTEMBI

12.09.2025




Yrtunutel. [[paiiBepsl yCTpOUCTB.

9
[TapannensHO€ TpOrpaMMupoOBaHUe 15.09.2025
10 WHcTannsanus v IenHCTaILIS IS
MIPOrPaMMHOTO 00ecrieueHUs 16.09.2025
@aiisioBbie cucTembl. [IpuHUIATIBI
11 pa3MenieHUs] © UMEHOBAHUS (aillioB B
noyiroBpemMeHHo# mamsit. [1labmons! ams 18.09.2025
onMcaHus rpymn (aiaos
3akoHoaarenbcTBO Poccuiickoit
12 ) 0
eJIepaliy B 00JIACTH TIPOTPaAaMMHOTO 19.09.2025
oOecrieueHnst U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U armapaTHBIE
1 78
3 KOMITOHCHTBI KOMITBIOTEPHBIX CeTeH 99 09.2025
CeTteBble MPOTOKOJIBI
14 Cers U
eTh HTepuer 93.09.2025
15 Pasnenenue IP-cetu Ha moaceTu ¢
IOMOILBIO MaCOK II0JCeTEN 25.09.2025
16 C
€TeBO€ aIMUHUCTPUPOBAHUE 96.09.2025
Buner nestensHoctu B cetu HTEpHET.
17 nu I
Cepsucsl Untepnera. ['ocynapcTBeHHbIC 99.09.2025
AJIEKTPOHHBIE CEPBUCHI U YCIYTU
18 14 0
HopmanroHHas 6€30MacHOCTh 30.09.2025
19 BpenonocHsle mporpamMmmMHOe obecrieueHme
Y METOJIbl OOPHOBI C HUM 02.10.2025
20 [IpakTuyeckas paboTta o Teme




" AHTUBHpPYCHBIE ITPOTrpaMMBbl"

03.10.2025

21

OpraHmauHs{ JIMYHOTI'0 apXuBa
nHpopmanuu. PesepBHOE KOTMpOBaHUE.
[TaponbHas 3amura apxuBa

06.10.2025

22

HIndpoBanue qaHHBIX

07.10.2025

23

Anroput™m mudpoBanus RSA.
Creranorpadus

09.10.2025

24

[IpakTnueckas pabora o treme
"[lludppoBanue naHHbIX"

10.10.2025

25

Nudopmanusi, 1aHHbIE ¥ 3HAHUS.
HNHubopmanmoHHbIe TTPOIIECCHI B TIPHPOJIE,
TEXHUKE U 0OIIIECTBE

13.10.2025

26

HenpepbIBHBIC ¥ TUCKPETHBIC BEIMYHHBI U
curHaibl. Heo0XomuMoCTh TMCKPETH3aIuH
nHpOpMAIIHNH, TIPETHAZHAYCHHOW IS
XpaHeHHUsI, TIepeiadr 1 00paboTKH B
IUQPPOBBIX CUCTEMAX

14.10.2025

27

Z[BOI/ILIHOG KOAWPOBAaHHUC. PaBHOMepHBIC n
HCPaBHOMCPHBIC KOJBbI. I[CKO,I[I/IpOBaHI/IC
COO6H_ICHI/II71, 3aIlIMCaHHBIX C IIOMOIIBIO
HCPAaBHOMCPHBIX KOJIOB

16.10.2025

28

Ycnosue @ano. [locTpoeHne 0JHO3HAYHO
JEKOUPYEMBIX KOJIOB C TOMOILBIO JepeBa.
I'pad An. A. MapkoBa

17.10.2025

29

EnuHuie: n3mepeHus KoJauuecTBa
nHpopmanuu. AapaBUTHBIN MOIXO K
OlIEHKE KOJIN4eCcTBa MH(OpMaIU

20.10.2025




30

CucreMbl CYUCIIEHU

21.10.2025
31 [TepeBon uncen U3 OJHON CUCTEMBI
CUUCJICHUS B IPYT'YIO 23.10.2025
JIBowuHasi, BOCBMEpUYHAS U
2
3 IIECTHAIIATCPUIHAS] CHCTEMBI CUYUCIICHUS, 94.10.2025
CBSI3b MKy HUMH
JIBowuHasi, BOCBMEpUIHAS U
33 IIECTHAIIATCPUIHAS] CHCTEMBI CUUCIICHUS, 03.11.2025
CBSI3b MKy HUMH
JIBowuHasi, BOCBMEpUIHAS U
4
3 IIIECTHAIIATCPUIHAS] CHCTEMbI CUUCIICHUS, 06.11.2025
CBSI3b MKy HUMH
35 ApubdmMeTnueckue ornepanuu B
MO3UIIMOHHBIX CUCTEMAX CUNCIIEHUS 07.11.2025
36 TpownuHasi ypaBHOBEIIIEHHASI CHICTEMA
CUHCTICHUS 10.11.2025
37 -
JIBOWYHO-/IECSITHYHAS] CUCTEMA CUUCIICHUS 11.11.2025
38 K
OJIMPOBaHKE TEKCTOB 13.11.2025
39 P 0 i
acTPOBOE KOJIMPOBAHUE U300paKCHUI 14.11.2025
[IpakTuyeckas pabora 1o Teme
40 n =
[[chpeTmaL:m rpaduyeckoit 17.11.2025
uHpopMaIuU
41 LIBeToBBIe MOAENHU. BekTopHOE
KoaupoBaHue. Popmarsl (aitios. 18.11.2025




Tpéxmepnas rpaduka. OpakraabHas
rpaduka

42

Konuposanue 3Byka. OneHka
MHPOPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JaHHBIX MPH 3aJaHHBIX YaCTOTC
JUCKPETU3alluU U Pa3psIHOCTU
KOJIUPOBAHUS

20.11.2025

43

[IpakTnueckas pabora o reme
"Jluckpernsanus 3ByKoBoi nHpopmanun"

21.11.2025

44

OcHOBBI anredpsl JIOTUKU

24.11.2025

45

Jlornueckue oneparuu. Tabmuibr
NCTUHHOCTHU

25.11.2025

46

Jlormueckue BeipaxkeHusd. Jloruueckue
TOKJecTBa. JloKka3aTenbCTBO JTOTHUECKUX
TOKJIECTB C TIOMOILBIO TAOIUIL
HUCTUHHOCTHU

27.11.2025

47

[IpakTuueckas paborta o reme
«[locTpoenue u ananu3 TabIUIL
HMCTUHHOCTHU B TaOJIMYHOM MpOIIECCOper

28.11.2025

48

Jloruueckue OIICpaly U OIICpal Hal
MHOXECTBaMH

01.12.2025

49

Jloruueckue OIICpaluy U OIICpal HalQ
MHOXECTBaMH

02.12.2025

50

3aKOHEBI aJ'IFe6pLI JIOTUKU. DKBHBAJICHTHBIC
Hpeo6pa30BaHI/m JJOTUYCCKUX BBIpa)KeHI/Iﬁ

04.12.2025

51

Jlornuyeckue ypaBHEHUs U CUCTEMBI
yYpaBHEHUH

05.12.2025




52

Jlorudeckue GpyHKIUU. 3aBUCHMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTUYECKUX
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TosHBIe CHCTEMBI JTIOTUYECKUX (PYHKITHIA

08.12.2025

53

Kanonnueckue GpopMbl TOTHYECKIX
BbIpaykeHuil. CoBepIlIEHHbIE
TU3BIOHKTUBHBIE 1 KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MIOCTPOEHHUSI 110 TaOIHIle UCTUHHOCTU

09.12.2025

54

Jlornveckue 3JIEeMEHTHI B COCTaBe
KOMIIbIOTEpa

11.12.2025

55

Tpurrep. Cymmarop. MHoropaspsaHsIi
CyMMaTop

12.12.2025

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTaX. 3aIHNCh JIOTHYECKOTO
BBIPAXKCHHA I10 JIOTHYSCKOM CXeME

15.12.2025

57

MI/IKPOCXCMBI N TEXHOJIOTU UX
IIpOU3BOACTBA

16.12.2025

58

HpeI[CTaBJ'IeHI/Ie LOEJIbIX YUCEII B IIaMATHU

KOMIIBIOTEPA. OFpaHI/I‘ICHHOCTB Juaria3oHa

Yycell IPU OTPaHUYECHUN KOJIUYECTBA
paspsaoB. [lepenonnenue pa3psiHOii
CETKH

18.12.2025

59

be33HakoBbIe U 3HAKOBBIC JTaHHBIE.
3HaKOBbIN OWT. [[BOMYHBIN
JOTIOJTHUTEBHBINA KOJI OTPULIATENIBHBIX
qHCeN

19.12.2025

60

[ToOuTOBBIE TOTHYCCKHE onecpanuu.




Jlornueckuii, apupMeTHUECKUHA U
LUKIAYECKUM CIABUTH

22.12.2025

61

HIndpoBaHue ¢ MOMOUIBIO TTOOUTOBOM
onepaunu «ucknovaromee MJIN»

23.12.2025

62

HpCILCTaBHCHI/IG 1 XpaHCHUC B IaMATHU
KOMIIBIOTCPA BEIICCTBCHHBIX YUCCIT

25.12.2025

63

Beinonnenue onepanuii ¢
BCIICCTBCHHBIMHU YN CJIaMU, HAKOIIJICHUEC
OIINOOK IMIPpH BBIYUCIICHUAX

26.12.2025

64

[IpakTuueckas pabora no treme «M3yuenue

MOpa3psAHOrO MAIIMHHOTO
MPEJICTABJICHUS LIEJIBIX U BEIIECTBEHHBIX
qucen

29.12.2025

65

AHaJIU3 aaropuTMOB

12.01.2026

66

Dransl penieHns 3aa4 Ha KOMIIBIOTEpE.
WNHcTpyMeHTaNbHBIE CpEeICTBA:
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBIIUK

13.01.2026

67

Cpena nporpamMupoBanus. Komnusims
Y MHTEPIIPETalLUs IPOrPaMM.
BupTryanbHbie MalIiHbl.
WuTerpupoBanHas cpena pa3padoTKu

15.01.2026

68

MeTtoapl OTIagKU Imporpamm

16.01.2026

69

Tumnbl nepeMeHHbIX B A3bIKE
IPOrpaMMHUPOBAHUS

19.01.2026

70

O0paboTKa LebIX YhCce

20.01.2026




71

O0paboTKa BEIECTBEHHBIX YUCEI

22.01.2026
72 CrnyyaiiHble U TICEBAOCITYYalHbIE YUCIA 93.01.2026
73 BerBnenus. CinoxHble ycI0BUS 96.01.2026
74 [ukael ¢ ycnmoBuem 97 01.2026
[ukabel MO NEPEMEHHOM.
75 B3aumo3zameHsieMocTh pa3InyHbIX BUIOB 99.01.2026
IIUKIIOB
76 O06paboTKa HaTYpaITBHBIX YUCEN C
WCIIOJIb30BAHUEM ITUKJIOB 30.01.2026
HaxoxaeHue Bcex MpoCThIX YHCET B
77 3amaHHOM nuana3one [Ipaktuyeckas 05
pabota o Teme «PemnieHue 3a1a4 METOI0M ' 02.02.2026
nepedopa
78 WNHBapuaHT nuKIa 03.02.2026
79 JIOKyMEHTHpOBaHHUE MPOTPAMM 05.02.2026
80 O06paboTKa TaHHBIX, XPAHAIIUXCS B
(haiinax 06.02.2026
81 Pas3Ouenne 3amaun Ha moA3a1auu 09.02.2026
Hcnonb3oBanue cTaHnapTHON OMOIHOTEKU
82 s3pIKa mporpammupoBanus. [loakmoueHue 10.02.2026

OUOIMOTEK MOAIPOTPaMM CTOPOHHHX




IIPOU3BOIUTENEH

83 [oxmporpammsl (TTpomeypsl ¥ (QyHKIHH) 12.02.2026
84 [oxmporpammsl (TIporeypsl ¥ (GyHKIHH) 13.02.2026
85 [IpakTnueckas pabora o treme
"Pa3paboTtka noamnporpamm" 16.02.2026
Pexypcus. PekypcuBHbIE 00BEKTHI
86 (dpakransl). PekypcuBHbIe po1ieyphl U
¢byukun. Mcnonbp3oBaHue creka s 17.02.2026
OpraHu3aIluy PEKYPCUBHBIX BHI30BOB
87 [IpakTnueckas paborta o treme
"PexkypcuBHBIE OANIPOrpaMMBbI" 19.02.2026
88 MoybHBIN TPUHLIMI TOCTPOCHUS
porpaMm 20.02.2026
89 YucieHHbIE METOIbI 94.02.2026
90 [IpakTnyeckas paborta o Teme
«HucneHHoe perieHue ypaBHSHUID 26.02.2026
o1 Hcnonbs3oBaHue AUCKPETU3ALUH B
BBIUMCIIUTEIBHBIX 3aa4ax 27.02.2026
[IpakTnyeckas paboTta o Teme
92 «IIpubmmxEaHoe Bbj‘lPICJICHI/IG JUIHH 02.03.2026
KPUBBIX U IUIOIIAAEH GUryp»
03 [Ipaktuyeckas padora no teme «Ilouck
MakcuMyMma (MUHUMYMa) QyHKIIHAN 03.03.2026
94 O06paboTka CHUMBOJIBHBIX JTAHHBIX.
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX 05.03.2026




CTPOK: MOJICYET KOJIMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE

95

ANTOpHUTMBI 00paOOTKH CUMBOJIBHBIX
CTpPOK: pa3OMeHHe CTPOKH Ha CJI0Ba 110
pOoOETHLHBIM CUMBOJIAM

06.03.2026

96

ANTOpUTMBI 00pabOTKH CHMBOJIBHBIX
CTPOK: TOUCK TTOACTPOKH BHYTPH JTaHHOU
CTPOKH; 3aME€Ha HAWJICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

10.03.2026

97

[IpakTnueckas paborta o treme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GyHKIMM cTaHgapTHOM OUOINOTEKH S3bIKa
MporpaMMHpoBaHus"

12.03.2026

98

I'enepanus ciioB B 3aaHHOM anipaBUTE

13.03.2026

99

MaccuBbI U ITOCIEN0BATEILHOCTH YHUCE.
[IpakTuueckas padoTa o Teme
"3amosHeHue Maccusa'

0.5

16.03.2026

100

O06001EHHbIE XapaKTEPUCTUKU MacCHBa

17.03.2026

101

JIMHEWHBIN TOMCK 3aJaHHOTO 3HAUYEHUS B
MaccuBe. [IpakTuyeckas padbora o teme
"JIMHENHBIN MOUCK 3aJJaHHOr0 3HAYECHUS B
maccube"

0.5

19.03.2026

102

[IpakTuyeckas pabdora o teme "[louck
MHHHMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YUCJIOBOM MaccuBe'

20.03.2026

103

COpTI/IpOBKa OIHOMCPHOTO MacCHBa.

0.5




[IpocTeie METOIBI COPTUPOBKHU.
[Ipaktuyeckas pabdora no Teme "[Ipocteie
METO/1bl COPTUPOBKHU MaccuBa"

23.03.2026

CoptupoBka ciausiHueM. beictpast
COPTUPOBKA MacCHBa (AJITOPUTM

104 . 0.5
QuickSort). [Mpaktuyeckas pabora 1o 24.03.2026
teMe "bricTpas coprupoBka mMaccuBa"
JIBOMYHBII OUCK B OTCOPTUPOBAHHOM
1 T :
05 iflacane vpaKTI/I‘I$CKa$I paboTa 1mo Teme 0.5 96.03.2026
JIBOWYHBII MMOUCK
106 JIByMepHBIE MAaCCHBBI (MaTPHIIHI) 97 03.2026
107 Anroput™bl 00pabOTKH MaTpHIL 06.04.2026
108 Pemrenue 3amay ananmsa JaHHBIX 07.04.2026
109 CpencTBa TEKCTOBOTO MPOIEccopa 09.04.2026
110 KommnerorepHas BEpcTka TeKCTa 10.04.2026
[IpakTruueckas padota o Teme "BépcTka
111 JOKYMEHTOB C MaTeMaTHYECKUMHU 1 13.04.2026
dbopmynamu"
112 WNHcTpyMeHTBI pelieH3upoBaHuUs 14.04.2026
113 [IpakTuueckast paborta o Teme 1
"MHOrOCTpaHUYHbIE JOKYMEHTHI" 16.04.2026
114 Oo6naunsle cepBuchl. KomuiektuBHas 0.5




pabora ¢ fokymentamu. [IpakTudyeckas
pabota no Teme "KosuektuBHas pabota ¢
JnoKyMeHTamu'"

17.04.2026

115

AHanu3 gaHHbIX. boJkilive TaHHbBIE

20.04.2026

116

Marunnoe oOyueHue

21.04.2026

117

AHanmn3 JaHHEBIX C HOMOIIBIO
AIEKTPOHHBIX TAOJIHUIL

23.04.2026

118

[IpakTnueckas pabota no teme "AHanus
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
Tadanr"

24.04.2026

119

[TocTpoenue rpagukoB GyHKIUHA.
[IpakTuueckas padoTa o Teme
"HarnsnHoe npeacTaBieHue pe3yabTaToB
CTaTUCTUYECKON 00paOOTKHU TaHHBIX B
BHJIE IMAarpaMM CpeICTBaMU pelakTopa
ANIEKTPOHHBIX TabIUIT"

0.5

27.04.2026

120

Jlunuu tpenaa. [Ipakrudeckas padoTa mo
teme "[logOop nmuHUYM TpeHaa,
MpOrHo3upoBanue”

0.5

28.04.2026

121

[Ton6op mapametpa. [IpakTuueckas
pabota no Teme "YunciaeHHOE pelieHne
ypaBHEHUH C OMOIIBIO 1T0A00pa
napamerpa"

0.5

30.04.2026

122

OnTumu3anus Kak NOUCK HaWTy4IlIero
pELIECHN B 3alaHHBIX YCIOBHSX.
[IpakTuyeckas pabora no teme "Pemenue

0.5

04.05.2026




3a/1a4 ONTUMH3ALUU C IIOMOIIBIO
ANEKTPOHHBIX Ta0IHII"

123 PesepBHOE Bpems 05.05.2026
124 PesepBHOE BpeMs 07.05.2026
125 PesepBHOE Bpems 08.05.2026
126 PesepBHoe Bpemst 11.05.2026
127 PezepBHoe Bpemst 12.05.2026
128 PezepBHoe Bpemst 14.05.2026
129 PesepBHoe Bpemst 15.05.2026
130 PezepBHoe Bpemst 18.05.2026
131 PezepBHoe Bpems 19.05.2026
132 PesepBHOe Bpems 21.05.2026
133 PezepBHoe Bpems 22.05.2026
134 PesepBHOE Bpems 25.05.2026
135 PeszepBHOE Bpems

26.05.2026




136 PesepBHOE BpeMms 1

OBIIEE KOJIMYECTBO YACOB ITO

1 21.5
[TPOTPAMME 36 0




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KonunuectBo nnpopmanuu

AJ'IFOpI/ITMI)I CcXXaTuia JaHHBIX

Anroputm Xapdmana

[IpakTnueckas pabota no teme "CxaTtue
JaHHBIX C ITIOMOIIBIO aJIrTOPUTMa
Xappmana"

Anroputm LZW

A.]'Il"OpI/ITMBI CXKaTus JaHHBIX C IIOTCPAMMU.

[IpakTuueckas padota o teme "Cxxarue

JTaHHBIX ¢ TOTepsiMu (anroputmbl JPEG,
MP3)"

0.5

CKOpOCTB nepeaadn JaHHbIX

[TomexoycToNYMBBIE KOIbI

[IpakTrueckas padoTa o Teme
"[TomexoycroituuBbie KOAbI"

10

Cuctembl. KOMIIOHEHTBI CHCTEMBI M UX
B3aumo/ieiictBue. CucreMHslil 3 dekT.
VYnpasieHue Kak HHPOPMAIMOHHBIN
npouecc. ObpaTHas CBsI3b

11

Mogenu u MOJCIINPOBAHUC

12

I'pader

13

Pemenue 3agau ¢ momorisio rpadoB




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[Ipaktuyeckas padora o teme "[louck

16 BBIMI'PBIIIHON CTPATEruu B UTPE C TOJHOMN
uHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa

18 [IpakTnueckas padora o teme "Cpezncraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanu3aiys MOHATHUS AJITOPUTMA.

19 MammuHa TrrOpHHra Kak yHUBepcaabHas
MOJIeJb BeIunciieHnil. Tesuc Yépua—
TrroprHra
[IpakTnueckas pabora o treme

20 "CocTaBieHue IPOCTON MPOTPAMMBI IS
MamuHbl Trropunara"

21 Mamuna [Tocra

22 Hopmansnbie anropudmer MapkoBa
AJITOPUTMHYECKH HEpa3pelIuMble 3aJauu.

23 3agaya octaHoBa. HeBO3MOXKHOCTE
aBTOMATHUYECKOM OTIaKU IPOrpaMM

24 CnoXHOCTb BBIYUCIEHUIN
ITouck nMpoCTHIX YKCeN B 33 JaHHOM

25 JUATIa30HE C MMOMOIIBIO arOpUTMa
«peweto JparocheHar

26 [Ipaktnyeckas pabora o teme "[louck
IIPOCTHIX YHCEI B 33JJAHHOM Jiarna3oHe"

97 MHoropaspsHble Leble Yhcia, 3a1a4u

JUTMHHON apu(METHKH




28

[IpakTuyeckas paboTta 1o Teme
"Peanu3zanus BEIUMCIEHUN C
MHOTOPA3psIHBIMU YKcaamu"

29

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

30

[IpakTnueckas pabora o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJIoBaps IS 33JJaHHOTO TekcTa"

31

AHa.]'H/I3 TCEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brigenenue nmocnegoBaTebHOCTEH IO
mabsony. PerynspHbie BbIpaxeHUs.
YacTOTHEIN aHAIHN3

32

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

33

Crexu. AHaM3 IPaBUIILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brruncnenue apupmMernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

hopme

35

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

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpean s
BPCMCHHOT'O XpaHCHUA JaHHBIX

37

[IpakTuyeckas paboTta o Teme




"Ucnonw3oBanue ouepeau"”

38

[epeBbs. Peannzanuus nepesa ¢ moMOLIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnYHBIE
(bunapnsie) nepesbs. [locTpoenue aepeBa
IUTSL 33JAHHOTO apH(PMETHIECKOTO
BBIPAKCHHUA

39

[IpakTnueckas pabora o reme
"Ucnonb30BaHue AepEBbEB IS
BBIUMCIICHUS apUPMETHIECKUX
BBIpaKeHUI"

40

PexypcuBHBIC arOpUTMBI 00X0/1a JiepeBa.
Hcnosib30BaHMe CTEKa M OYSPEH JUTS
00xo0/1a iepeBa

41

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEH JUTS
00xo0/1a iepeBa

42

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

43

O6xox rpada B rmyouny. O6xoxa rpada B
HIUPUHY

44

KonuuecTBo pazinyHbIX ITyTel MeXay
BEpIIMHAMH OPUEHTHPOBAHHOTO
alMKJINYeCKoro rpada

45

Anroputm JleMKCTpBI.

46

[IpakTuyeckas paboTta o Teme
"BbIunciienue JUIMHBI KpaTyaiIero myTu




MEX]ly BepIiinHamMu rpada (airoputm
HeiixcTpsr)”

47

Anroputrm ®noiiaa—Y opiamuia

48

3aiauu, pemraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaAHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas pabora o treme
"Borunicnenue pekypcuBHbBIX (PyHKUIUH C
MTOMOIIBIO0 TUHAMUYECKOTO
MporpaMMHpoBaHus"

50

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

51

[IpakTuueckas padota o tTeme "Iloacuér
KOJIM4YECTBA BApPHAHTOB C TIOMOIIIBIO
JTUHAMUYECKOT0 MPOTpaMMHUpOBaHus"

52

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
3a/1a4d ONTUMH3AIAU

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TousiTie 06 0O0BEKTHO-OPUEHTUPOBAHHOM
MIPOrPaMMUPOBAHHUH

55

O0BekTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

57

[IpakTuyeckas paboTta o Teme




"Mcrionb30BaHKe TOTOBBIX KJIIACCOB B
nporpamMme”

Pa3paboTka nmporpaMm Ha OCHOBE

%8 00BEKTHO-OPHEHTHPOBAHHOTO MOIX02
[TpakTudeckas padota "Pa3paborka

59 MPOCTON MPOTPaMMBI C HCIIOJIB30BAaHHEM 1
KJ1accoB"
Wukancynsauus. [Ipaktuueckas padota no

60 teMe "Pa3paboTka Kinacca, UCTIOIb3YIOMIErO 0.5
WHKAICYJISAIHI0"

61 Hacnenoanue. [Momumopdusm

62 [IpakTnueckas paborta o treme 1
"PazpaboTka nepapxuu KiaccoB"
Cpensl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nnTepderica
MOJIL30BATEIS

64 [IpoextupoBanue nnTepderica
MOJIL30BATEIIS

65 Hcnonp30BaHuE TOTOBBIX YIIPABISIEMbIX
AJIEMEHTOB JIJIsl TIOCTPOCHUs HHTepderica
[IpakTuyeckas pabora 1o Teme

66 "Pa3paboTka mporpamMmsl ¢ TpapuIeCKuM 1
untepgericom”

67 N3yueHue BTOporo si3bika
MPOrpaMMHPOBAHUS

68 N3yueHue BTOpOro si3blka
MPOrpPaMMHPOBAHUS

69 DTarnbl KOMITBIOTEPHO-MaTEMATHIECKOTO




MOJCIUPOBAHUSA

70

JluckpeTruzaius mpu MaTeMaTHYeCKOM
MO/ICTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoenupoBaHU€e ABUKECHUS

71

[IpakTuyeckas pabora 1o Teme
"MonaenupoBaHue IBIKEHUS"

72

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

0.5

73

MaremaTudecKkre MOJIETN B DKOHOMHKE.
BrruncnuTenbHbIe SKCIEPUMEHTHI €
MOJIEIIMHA

74

BepostHocTHbIe MOtenu. [IpakTuueckas
pabora o Teme "MmuTanmoHHoe
MOJEIIMPOBAHUE C IIOMOILBIO METOIA
Mownre-Kapmno"

0.5

75

KomnbroTepHOE MOJETUPOBAHHE CHCTEM
yIIpaBJICHUS

76

O06paboTka pe3yapTaTOB KCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

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

79

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

80

MsoroTtabauusble 6a3bl JaHHBIX. THITBI
cBsizel Mexay TabnunamMu. BaemHui




K04, I{emocTHOCTE 0a3hl JaHHBIX

[IpakTuyeckas paboTta o Teme

81 "Pa3paboTka MHOTOTAOIUYHOMN 0a3bI
TaHHBIX"

82 3ampockl K MHOTOTaOIUYHBIM 0a3am
TAHHBIX

83 [IpakTnueckas pabora o teme "3anpocsl K
MHOTOTa0IUYHOM 0a3ze TaHHBIX"

84 S3bIk ynpasienus qaaasiMa SQL
[IpakTnueckas paborta o treme

85 "VrpaBneHue TaHHBIMU C TTIOMOIIIBIO S3bIKA
SQL”

86 Hepensmmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IprIIoKeHUS
[TonsiTue 0 cepBEpHOM M KIIMEHTCKOU

88 4acTaX caiTa. TeXHOJOTHS «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcHoBsl si3p1ka HTML

90 [IpakTrueckas padota o teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHogsl si3p1ka HTML

92 OcHogsl si3p1ka HTML
IIpaktuyeckas padora no teme "Co3nanue

93 BE0-CTPaHUIIBI, BKIIFOYAIOIIEH
MYJIbTUMEINITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JaHHBIE, BH]I€0)"

94 OcHoBbI KackaHbIX Ta0Omuil ctuieit (CSS)




[IpakTuyeckas paboTta 1o Teme

95 "OdopmiteHre CTPaHUIIBI C TOMOIIHIO 1
KacKaJaHbIX Ta0muI] cTuiei”

96 Cuenapun Ha si3bike JavaScript

97 Cuenapun Ha si3bike JavaScript

98 ®dopmbI Ha BEO-CTpaHHIIE

99 [IpaxTnueckas pabota no teme "O6paboTka 1
TaHHbIX (popm"

100 Pazmemenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiyioB Ha CaT
Kanpuposanue. McnipaBnenue

101 nepcnektuBsl. ['ucrtorpamma. Koppeknus
YPOBHEH, KOPPEKIUS LIBETA.
OO6eciBeunBaHKE IBETHBIX N300pKCHUI
Broj m300pakeHut ¢ MICIIOJIb30BaHUEM

102 Pa3IUYHbBIX HU(POBBIX YCTPOICTB. 05
[IpakTuueckas padota o Teme "OOpaboTKa '
nudpoBbix Gororpadmii”
Peryms. Pabota ¢ o6nactsamu. @UIbTPHI.

103 [IpakTuueckas padota o teme "Perymb 0.5
nudpoBbIx Gororpadmii"
Muorocnoiiabie n3o0paxenus. TekcToBbIe

104 cinou. Macka cnosi. Kananel. Coxpanenue
BBIJICTICHHOM 00J1aCTH

105 [IpakTudeckas paborta o Teme 1
"MHorocnoitHble n300paxxeHus"

106 [MoaroTroBka umIrOCTpaIuii st Be6-calToOB. 05

[IpakTuyeckas paboTta o Teme




" AHUMUpPOBaHHbIE U300paXkeHus"

Bekropnas rpaduka. Bekropusarms

107 . 1
pPacTpOBBIX N300paKeHU

108 [Ipaktuyeckas padora mo Teme "BexkropHas 1
rpapuka"

109 [TpuHIIMTIBI TOCTPOCHHUS U PEIAKTUPOBAHHS 1
TPEXMEPHBIX MOJIEIEN

110 [Ipaktuueckas padota o teme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX MOJIenen"

111 Cerounblie Mosienu. Matepuaiibl 1

112 [IpakTnueckas pabora no teme "CerouHbie 1
mozaenn"

113 MoienupoBaHie HCTOYHUKOB OCBEIICHUSI. 1
Kamepnt

114 [IpakTuueckas padboTa mo Teme 1
"Pennepunr"

115 AnuTuBHBIE TeXHOJ0THHU (3D-ipuHTEpHI) 1

116 [ToHsiTue 0 BUPTyaJIbHOM PEATLHOCTU U 1
JIOTIOTHEHHOM peanbHOCTH

117 PezepBHoe Bpems 1

118 PezepBHoe Bpems 1

119 PezepBHOE Bpems 1

120 PezepBHoe Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHOE BpeMs 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBLIEE KOJIMYECTBO YACOB 10 136 6.5

I[TPOTPAMME




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

Kox
NpoBePsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTe/ILHOI MPOrpaMMBbI CPeHEro 061ero oopa3oBaHus

1.

3namo (nonumams)

1.1

[lonnMaHnue OCHOBHBIX MPHHIWIOB YCTpOWCTBAa W (PYHKIMOHHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOUJIbHBIX KOMITBIOTEPOB; TEHIEHIIUN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH; BJaJieHUE HaBbIKAMH pPabOThl C ONEPaLMOHHBIMU
CUCTEMaMHM M OCHOBHBIMHM BHJIaMU IPOIPaMMHOTO OOeCTeueHUs AJIs PELICHHs

y4eOHBIX 3a7a4 10 BEIOPAHHOM CIIelMaTU3aINN

1.2

Hanuune  mpencraBieHuit o 0a30BbIX — NPUHIMIAX ~ OpPraHU3allud U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITornmanne OCHOBHBIX IMPUHIUIIOB JUCKPETU3alUN Pa3INYHBIX BHUIO0B

nHpopmanuu

1.4

[lonumanue 06a30BBIX aJITOPUTMOB OOpaOOTKM YHUCIOBOM U  TEKCTOBOM
uHpopmanuu (3amuch YuceNl B MO3UIMOHHOM cHUCTEMEe CUMCICHHS, AEIMMOCTh
LENbIX YHCEeN, HaX0XJEHHWE BCEX IMPOCThIX YHMCEI B 33JaHHOM JMAIa30HE;
00paboTKa MHOTOPA3PSTHBIX IENBIX YUCEIT; aHAIN3 CUMBOJIBHBIX CTPOK U APYTHX),

QITOPUTMOB TIOMCKA U COPTHUPOBKHU

1.5

3HaHue (yHKIHMOHAJIbHBIE BO3MOXKHOCTH WHCTPYMEHTAJIbHBIX CPEACTB CpPEJIb

pa3paboTku

1.6

BJ'IaI[eHI/Ie OCHOBHBIMH CBCIACHHAMU O 0azax JaHHBIX, UX CTPYKTYpPE, CpCACTBAX

CO3JaHuA U pa60TbI C HUMH

1.7

IlonnManne BO3MOXKHOCTEH U OFpaHI/ILIeHI/Iﬁ TEXHOJIOTHit HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHbIX 06J'IaCT$IX; HaJINn4uc Hpe,Z[CTaBJ'ICHI/Iﬁ 00 HCII0JIb30BAaHUH

MH(OPMALIMOHHBIX TEXHOJIOTUH B pa3NUYHBIX MPOoQecCHOHANbHBIX chepax

1.8

Bnanenue TCOPCTHYCCKHUM alrraparom, IIO3BOJIAOII UM OCYHICCTBJIATD
NpeACTaBJICHUC 3aJaHHOI'0 HATypaJbHOIO YHCIAa B Pa3IMYHbIX CHCTCMaAX
CUMCIICHUs, BBIIIOJHATH npeo6pa30BaHH$1 JJOTHYCCKUX BLIpa)KeHHﬁ, HCIIOJIb3YA
3aKOHBI anre6pbl JIOTUKH,; OIIPECACIIATH KpaT‘IafIH.IHﬁ ITyTh BO B3BCIHICHHOM rpa(pe u

KOJIHNYCCTBO l'[y’l“ef[ MCXKAY BEpHIMHAMHU OPUCHTUPOBAHHOTO AlTUKIIMYCCKOI'O rpaq)a

Ymemo

2.1

YMeHue HCIO0JIb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUE MOJCIN [JIA aHaJIi3a
00BEKTOB U MpoHeCCoOB: (I)OpMy.]'IHpOBaTB 0oejib  MOACIUPOBAHUS, BbBIIIOJHATD

dHAJIN3 PE3YyJIbTATOB, IIOJYUYCHHBIX B XOAC MOACIUPOBAHUA; OLCHUBATH




AICKBATHOCTb MOJCIIM MOACIIUPYCMOMY O6’beKTy WM TIpOoLeCCy; MpPCACTABIATH

PE3YyIbTaThl MOJCIMPOBAHNA B HAIAJHOM BHU/IC

2.2

YMeHnue  KIacCH(PUIMPOBATH  OCHOBHBIE  33aJadyd  aHalu3a  JIaHHBIX
(mporHo3upoBaHue, KiIaccu(UKANMs, KIACTCPU3ANUS, AaHAIU3 OTKIOHCHH);
MOHMMATh TOCIIEAOBATENIFHOCTh PpEIICHUs 3aJad aHalu3a JaHHBIX: cOOp
MEePBUYHBIX JAHHBIX, OUYMCTKA W OLIEHKAa KadecTBa MJaHHBIX, BBHIOOp u (WIIM)
MOCTPOCHUE MOJIENM, MpPeoOpa3oBaHWE JIaHHBIX, BHU3yalu3alus JaHHBIX,

HHTEpIIpEeTaIHs pe3yJIbTaTOB

2.3

YMeHue omnpenensaTh UHPOPMAIMOHHBIM OOBEM TEKCTOBBIX, T'paPUUYECKUX U
3BYKOBBIX JAHHBIX TIPH 3aJaHHBIX T[apamMeTpax IUCKPETU3alNH. YMEHHUE
OTNIPENETSATh CPENHIOID CKOPOCTh IMepefauyd JaHHBIX, OIICHUBATh HW3MEHEHHE
BpPEMEHH TIepe/layd MpH HW3MEHEHWU HWH(POPMAIMOHHOTO O00BEMa JTaHHBIX H

XapaKTepUCTUK KaHaJla CBSI3U

24

YMeHHne CTPOUTh KOJ, 00€CTeUrBAIONINN HAUMEHBIIYI0O BO3MOXKHYIO CPETHIOI0

JUTHHY COOOIIEHUS MTPU U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHue HCnoib30BaTh MNpPU PEIIEHWH 3aad CBOMCTBA MO3MIIMOHHOW 3amucH
YUCell, QJIrOPUTMBI TOCTPOEHUS 3alMCH YWCia B TO3UIHUOHHOW CHUCTEME
CUMCIICHHMSI C 33JaHHbIM OCHOBAaHMEM M IIOCTPOEHHUs YHCIA 10 CTPOKE,
coJepXkallel 3amuch STON0 YHCIAa B MO3WLIUOHHOM CHCTEME CUHCIEHUS C
3aJlaHHBIM OCHOBAaHWEM; YMEHHUE BBINOJHATH apu(MeTHdYecKue Omepanuu B

TIO3HMIIMOHHBIX CUCTEMAX CUHMCICHUA

2.6

VYMmenune CTPOUTH JIOTHYCCKOC BBIPAXKCHUC B ,HHSLIOHKTHBHOﬁ W KOHBIOHKTHBHOM
HOPMaJIbHBIX (bopMax 10 Sa,I[aHHOﬁ Ta6nnue UCTUHHOCTH, UCCICO0BATH 001acTh
HUCTUHHOCTHU BBICKA3bIBAHUS, COACPNKALIECTO IIEPEMCHHBIC, pCIIaTb HCECIIOXKHBIC

JIOTMYECCKHUE YpaBHCHUA

2.7

VYmenune pfliatb AJITOPUTMUUYCCKHUE 3aJadu, CBA3aHHBIC C QaAHAJIN30M Fpa(l)OB
(Saﬂa‘II/I MNOCTPOCHUA  OINTUMAJIBHOI'O IYTH MCXKAY  BCPIIMHAMHU rpa(ba,
OIIPCACIICHUSA KOJIN4YCCTBaA Ppa3JIMYHbIX HYTeﬁ MCKAY BCPpIIMHAMHA

OPUEHTUPOBAHHOTO ALMKINYECKOTO rpada)

2.8

YMeHue HCIOoJIb30BaTh JEpPEBbs IPU aHAIU3€ U IIOCTPOCHUH KOJOB U JUIS
IPEJCTAaBICHUS apU(PMETUUYECKUX BBIPAKCHUH, NMPU PELICHUU 3a/1ad IOMCKa U
COPTUPOBKHM; YMEHHE CTPOHUTH JE€PEBO WIPBHl MO 3aJaHHOMY alITOPUTMY;

pa3pa6aTLIBaTB 1 000CHOBBIBATH BHIUT PBIIIHYIO CTPATCTUIO UTPbL

2.9

YmMmenue AHAJIU3UPOBATH AJITOPUTMBI C HCIIOJIb30BAHHUEM Ta6J'II/II_[ TPAaCCUPOBKU;
ONpCACIIATD 0e3  HCIOJIb30BAHUS KOMIIBIOTEpa  PE3YyJIbTAaTbl  BBINIOJIHCHUA
HCECJIOKHBIX IMMPpOrpaMM, BKIHOYAOIIWUX [UKIIbI, BECTBJICHUA U MOANPOrpaMMBbl, IIpU

3aJaHHbIX UCXOOHBIX JaHHBIX




2.10

YMeHue ompenensiTh CIOXKHOCTh H3y4aeMbIX B Kypce Oa30BBIX aJrOpUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MAacCHBa, COPTUPOBKAa MacCuBa, IepeOOpHBIE
QITOPUTMBI, IBOMYHBIN MOUCK) U NPUBOJUTH IPUMEPHl HECKOJIBKHUX aJITOPUTMOB

Pa3HOIl CIIOKHOCTH JUIsl pellieHUs OJTHOM 3a1auu

2.11

BrnageHune yHHBEpPCAIBHBIM SI3BIKOM IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npenctaBiieHUsIMEA O 0a30BbIX THITAX JAHHBIX U
CTPYKTypaxX JaHHBIX; YMCHHE WCIIOJb30BaTh OCHOBHBIC  YIIPABISIONINE
KOHCTPYKIIMH; YMEHHE OCYIICCTBIISATh aHAIM3 TIPEUIOKCHHON IMPOTpaMMBbL:
OTIPEJICIIATh PE3yAbTaThl PAOOTHI MPOTPAMMBI TIPH 33JaHHBIX MCXOJHBIX JTAHHBIX;
OTIPENICIIATh, TP KAKMX HCXOJHBIX JAaHHBIX BO3MOXHO IMOJIY4CHHE YKa3aHHBIX
PE3yNIbTAaTOB; BBISBIIATH JIAHHBIC, KOTOPHIE MOTYT NPHUBECTH K OIIMOKEe B paboTe

MIPOrpaMMbl; OPMYIUPOBATH MPEUIOKEHHS 110 YITYUIIEHUIO TPOTPaMMHOI0 KOJa

2.12

YMeHue peanu3oBbIBaTh Ha BEIOPAaHHOM JUISl U3YYEHUS SI3bIKE IIPOTPaMMUPOBAHUS
Beicokoro ypoBHsi (ITackams, Python, Java, C++, C#) THIOBBIE aarOPUTMBbI
00pabOTKH YHCell, YUCIOBBIX MOCIEI0BATEILHOCTEN M MAaCCHBOB: IIPEJCTABICHNE
yycia B BUAE HaboOpa MPOCTBIX COMHOMKUTEJIEW; HaX0)K/I€HHE MaKCUMalIbHON
(MUHUMaNBHO) U(PBI HATYPATBHOTO YKCIA, 3aIMCAHHOTO B CUCTEME CUHCIICHUS
C OCHOBaHMEM, He npeBplmaomuM 10; BeiuuciieHrne 0000MEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MacCUBa WM YMCIOBOM MOCIEI0BATENLHOCTH (CyMMBI, IPOU3BEICHHUS
cpeaHero apu(pMEeTHYeCKOro, MHUHUMAIbHOIO M MAaKCHUMAJIbHOIO 3JEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO); COPTHPOBKY
3JIEMEHTOB MAacCHBa; YMEHHE HCIOJIb30BaTh B MPOrpaMMax JAaHHbIE pa3IMYHbIX
THUIIOB € Y4ETOM OI'paHUYEHHI Ha AMANa30H UX BO3MOJKHBIX 3HAYCHUH, IPUMEHSTh
IIPU pEIIEHUM 337ad CTPYKTYphl JAHHBIX (CIUCKH, CIIOBapu, CTEKH, OUYEpeH,
JIepeBbs); NPUMEHSATh CTAHIAPTHBIE U COOCTBEHHbIE MOANPOrpaMMBbl  JUIs
00pabOTKM YHUCIOBBIX JIAaHHBIX M CHMBOJIBHBIX CTpPOK; HCIOJIb30BaTh IIpU
pa3paboTke mporpaMMm OHOJIMOTEKM MOJIPOTPAMM; YMEHHE MCII0JIb30BaTh

Cpe€acTBa OTJIaJAKU IIpOIrpaMm B CPCIAC IIPOrpaMMUPOBaAHNA

2.13

YMeHue HCIoJIb30BaTh DJIEKTPOHHBIE TAOMUIBI JIJIs aHajiu3a, MPEACTaBICHHUS U
00pabOTKM JaHHBIX (BKJIKOYAsh BHIOOP ONTHMAJIBLHOTO PEIICHHUS, MOJA00D JIUHUHU
TPEH/a, pEelIeHUE 3ajad MPOTHO3UPOBAHMS); YMECHHUE HCIIOJIB30BATh TAOIMYHBIC

(peHHHI/IOHHLIC) 0a3bl JaHHBIX U CIIPABOYHBIC CUCTCMbI

2.14

YMeHHe  OpraHu3oBbIBaTh JMYHOE  HMH(OPMAIIMOHHOE  IPOCTPAHCTBO  C
UCIOJb30BAHUEM PA3JIMYHbIX CPEACTB LU(MPOBBIX TEXHOJOTHH; HNOHUMaHHE
BO3MOJKHOCTEH IIM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, LH(POBHIX

O6paBOBaTCJ'ILHLIX CCPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMbIX HA EI'D
IHO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

Hudposas rpaMOTHOCTD

11

OcHOBHBIE TCHACHIWU Pa3BUTUSA KOMIILIOTCPHBIX TEXHOJIOTHH. HapaJIJIeJII)HI)IC
BBIYMCIICHHUA. MHOFOHpOIICCCOpHBIG CHUCTCMBEI. PaCHpeILGHéHHLIC BBIYHCIINTCIIBHBIC

CUCTEMBI U 00paboTKa OOJIBIINX JAHHBIX

1.2

[IpyuHUUIBI TOCTPOCHUS M ammapaTHbIE KOMIIOHEHTHI KOMIBIOTEpHBIX ceTeil. CereBbie
npotokoibl. Cers MuTtepuer. Anpecanus B cetu Mutepuer. IIpotokonsr creka TCP/IP.

Cucrema noMeHHBIX UMEH. Pasenenne |P-cetr Ha TTOICETH C TOMOIIBIO MACOK ITOACETEMN

1.3

@aitnoBas cucreMa. [louck B QaitnoBoii cucteme. IlpuHIMIBl pa3MelieHnss 1 IMEHOBaHUS

¢aitnoB B noaroBpemeHHoi namsaTH. 11la0noHbl 11t onucanus rpynn ¢aityion

14

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BPEMEHM IMepefadyd OT HMHGOPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTePUCTHK KaHaia CBSI3U

1.5

Mudposanne panHpix. CuMMeTpuuHble U HecummeTpuuHble mudpsl. [Hudper npocroit

3amensl. [ludp Lesaps. [udp Bwkenepa. Anroputm mmdpoBanus RSA

1.6

KO)II)I, TIO3BOJIAOIIUEC O6H3py>KI/IBaTB " UCIIPaBJIATH OHII/I6KI/I, BO3HHUKAOMIUE IMPU I€pEaavc

naHHbIX. Paccrosane Xommunra. KogupoBanue ¢ moBropenuem outoB. Koner Xaommunra

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

JIBonuHoe KoaupoBaHue. PaBHOMEpHBIE W HEpaBHOMEpPHbIE KoJAbl. JlekomupoBaHue
COOOIIEeHNH, 3alMCaHHBIX C TIOMOIIBI0 HEPAaBHOMEPHBIX KoJOB. Ycioue Dano.

HOCTpOGHI/Ie OJHO3HAYHO ACKOAWPYEMBIX KOJOB C IIOMOIIBIO ACPEBA

2.2

Teopetnueckue moaxoAbl K OIEHKE KoiuuecTBa HHG(opmauuu. EguHuner usmepeHus
KoJuuecTBa MHpopManuu. An(QaBUTHBIA MOAXOA K OILIGHKE KOJIMYECTBAa HH(OpMAIIUH.
3akoH amnutuBHOCTH HHGpopMauuu. Dopmyna Xapriu. Wubopmanus U BepoOATHOCTD.

®opmyna lllenHona

2.3

Cuctembl cuucienus. Pa3BépHyras 3amuch LENbIX M JPOOHBIX YKMCEd B MO3MLIMOHHOM
cucreme curcieHus. CBoICTBa MO3ULIMOHHOM 3alicH 4YKcia: KOJIMYecTBO HUdp B 3amucy,
IPU3HAK JEIMMOCTH 4YHCIa HAa OCHOBAHUE CUCTEMBbl CUUCIIEHHUS. AJTOPUTM IIE€peBOAA
LeJIoro yucia U3 P-WYHOM CUCTEMBI CUMCIIEHUS B JAECATHUHYIO. AJTOPUTM IepeBoja
KOHEUHOW P-m4HOil npobM B JAecATHMUHYIO. AJTOPUTM IepeBoja ILEJoro 4yucia u3
JECATUYHOM CUCTEeMBI cuncieHus B P-uunyto. [lepeBoJ KoHEUHON aecsiTUUHON Ipodu B P-
nyHyto. JIBOMYHas, BOCbBMEpHYHAs M ILIECTHAIIATEPUUYHAS CHCTEMbl CUHUCICHHS, CBS3b

MCXKIAY HUMHU. ApI/I(I)MeTI/I‘{eCKI/Ie onepanru B NO3UIMUOHHBIX CUCTEMAX CHUCIICHUSA

2.4

Tpoanaﬂ YPaBHOBCIICHHAA CHUCTEMa  CUYHCIICHHA. I[BOI/I‘{HO -ACCATHYHAsd  CHUCTEMaA

CUHCIICHUA

2.5

KomupoBanue tekctoB. Kommposka ASCIl. OpnobaiitHele koaupoBku. CraHmapt




UNICODE. Komuposka UTF-8. Omnpenencarie nHGOpPMAIHMOHHOTO 00BEMA TEKCTOBBIX

COOOLLIEHUN

2.6

KoaupoBanue m3obpaxenuid. Ouenka MHPOPMALMOHHOTO 00BEMa rpaduyeckux NaHHBIX
OpU 3aJaHHBIX pa3pelieHnd W TIyOMHE KOOUpOBaHMSA LBeTa. L[BeToBBIE MOMEIH.
KomupoBanue 3Byka. OrneHka HHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX IIpU

3aIaHHbIX YaCTOTC AUCKPCTU3AHNU U Ppa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. [loHATHe BbICKa3biBaHUs. Bricka3piBaTenbHble (POPMBI (TIPEANKATHI).
KBanTOpBI Cyl1ecTBOBaHMS U BCEOOLTHOCTH.

Jlormueckue omnepauuu. TaOnuubl ucTUHHOCTH. Jlormueckue BwlpakeHus. Jlornueckue
TOKJIeCTBa. Jlornyeckue onepamnuu 1 onepanyy HaJ MHOKECTBaMH.

3aKoHBl anreOpbl JIOTMKH. ODKBHUBAJEHTHbIE NPEOOpa30BaHUs JIOIMUECKUX BBIPAXKECHHM.
Jlornueckue ypaBHEHUs U CHCTEMBI YPaBHEHHM.

Jlornueckue ¢GyHKIMH. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX (PYHKLIMHA OT

KoJM4ecTBa apryMeHToB. KaHoHnueckre (hopMbl IOTHYECKUX BbIpaKEHUIN

2.8

COBepHIeHHBIe JAU3BbIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJbHBIC CbOpMI)I, AJITOPUTMBI UX

IIOCTPOCHHUA I10 Ta6m/1ue HCTUHHOCTH

2.9

Jlornueckue >7M€MEHTHI B cocTaBe komnbrorepa. Tpurrep. Cymmarop. MHOropaspsiHbii
cymmarop. IlocTpoeHne cXeM Ha JIOTMYECKHX 3JEMEHTAaX IO 3aJaHHOMY JIOTHYECKOMY

BBIPAXKCHUIO. 3anuch JOTIIECKOTO BBIPpAXKCHUA 110 JIOTHYSCKOM CXeMe

2.10

Monenu u  MogzenupoBanue. llenn  MomenupoBaHus.  AJEKBAaTHOCTh — MOJEIHU
MOJIETUPYEMOMY OOBEKTY WU Tiporieccy. D@opManu3aius MpUKIaIHbIX 3a/1a4.
[IpencraBneHne pe3yabTaTOB MOJCIUPOBAHMS B BHIE, YIOOHOM IJIsi BOCIPHUSATHS

yenoBekoM. I'paduueckoe mpeacTaBIeHHe TaHHBIX (CXeMbI, TaOIHIbI, TpauKn).

211

[IpencraBneHue MenbIx yucea B MaMATH Kommbiorepa. OTpaHUYEHHOCTh JAMarna3oHa 4nuces
MIpU OTPAaHUYEHUH KOJM4YecTBa pa3psiioB. [lepenonHenne pa3psiaHoi ceTku. be33sHakoBbie U
3HAKOBBIC JIaHHBIC. 3HAKOBBIM OHWT. J[BOWYHBIM TOTOJHUTEIBHBIM KOJ OTPUIIATEIBHBIX
YHCel.

[ToGuToBBIe JOrMYeckue omnepanud. Jlorundeckuid, apuPMETHYSCKUH W MUKINYCCKUN

caury. [IudpoBanre ¢ TOMOIIEIO MOOUTOBOM onepanuu «uckirodaromiee MJIN»

212

Hpe,[[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHUCCJI B IIaMATH KOMIIBIOTCPA. 3Haqama51 4acCTb U IIOPAOOK
qucia. HI/IaHaSOH 3HAYCHH I BCIICCTBCHHbBIX YHCCII. HpO6J’IeMH XpaHCHHA BCIICCTBCHHBIX
YHUCCJI, CBA3AHHBIC C OI'PAHUYCHHUCM KOJIMYCCTBA Pa3psAH0B. BrinonHenue onepaunﬁ C

BCIICCTBCHHBIMHA YK CJIaMH, HAKOIIJICHHUEC OIINO0K IIPU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHble moHATHS. Buasl rpagos. Onucanue rpadoB ¢ MOMOLIbIO MaTpPUI
CMEKHOCTH, BECOBBIX MAaTpHll, CIHCKOB CMEXHOCTU. PenieHue anropuTMHUYECKHX 3aiad,
CBSI3aHHBIX C aHATU30M TIpadoB (IOCTPOCHHE ONTHUMAIBHOIO MYTH MEXJY BEpIIMHAMH
rpada, oOmpeleslieHMe  KOJMYECTBAa  pa3jIMuYHBIX  MyTed  MeXJIy  BepIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpaq)a)




2.14

Hepesbsi. bunaproe nepeBo. [lepeBbs moucka. CrocoOwr 00xona aepesa. [IpencrasieHue
apu(MeTHUECKNX BBIpaXEHUH B BHJE JAepeBa. Mcmonb3oBanue rpadoB U JEPEBHEB NPHU

OITMCaHUU 00BEKTOB H IPOIIECCOB OKPY)KAIOIIETO MHUpPa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOTHOU mHOopMaruei. [loctpoenue nepesa nepedopa
BApHAHTOB, OIMCAHWE CTPATErMH Wrpsl B TaOMMYHOW Qopme. BpWrpeImHBIE |

IIPOUTPBIIIHBIC ITO3UITNH. BI)II/IprIHIHBIC CTpaTCrun

2.16

CpencrBa HMCKYCCTBEHHOTO MHTe/UIeKTa. MneHTndukanmss u TOHMCK HM300pakeHUH,
pacno3HaBaHue JHL. Vcroap30BaHNe METOI0B UCKYCCTBEHHOTO HHTEIUIEKTa B 00YJaromuX
cucremMax. lcroib30oBaHHE METONOB HCKYCCTBEHHOTO HHTEIUIEKTA B POOOTOTEXHUKE.

NurepHer Beme. HelipoHHbIe ceTH

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

Qopmanu3anys NOHATHS anroputma. MammHa ThIOpMHIa Kak yHHMBEPCAJIBHAS MOJIEIb

BBIUMCIIEHUN

3.2

OneHka CII0)KHOCTH BbluMcieHu. Bpems pabotel u 00BEM HCMONB3yeMOM MaMATH, HX
3aBUCHUMOCTh OT pa3Mepa MCXOJHBIX AaHHbIX. OIlleHKa acCUMNOTOTHYECKOW CIOXKHOCTU
QITOPUTMOB. AJITOPUTMBI TOJTMHOMHUANBHON ClOXHOCTU. [lepeOopHble alrOpUTMBL
[Ipumepbl pa3nuyHBIX aJrOPUTMOB PEIIEHUs OJHOW 3aJayd, KOTOPhIE UMEIOT PAa3IUYHYIO

CJIIOXKHOCTB

3.3

Omnpenenenre BO3MOXHBIX PE3yNbTaTOB PaOOTHl MPOCTEHIINX aNrOPUTMOB YIPaBICHUS
WCIIOJIHUTENSIMU M BBIYUCIIUTENBHBIX alrOpUTMOB. OmnpeneneHnue UCXOAHbIX JTaHHBIX, MIPU

KOTOPBIX aITOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTaT

3.4

AJropuT™MBI 00paOOTKM HATYPaIbHBIX YHCEI, 3allMCAaHHBIX B TIO3MIMOHHBIX CHUCTEMax
CUMCIICHUS: pa3OMCHME 3alMCH YWClia Ha OTHCIbHBbIC HUMPHI, HAXOXKICHHE CYMMBI U
Mpou3BeIeHUs (P, HAXOXKICHUE MaKCUMATbHOW (MHHUMAJIBHON) ITU(DPHI.

[IpencraBnenue ymciaa B BUAC Ha0Opa MPOCTBIX COMHOXHUTENEH. AJTOPUTM OBICTPOTO
BO3BEJICHUSI B CTENEeHb. [IOMCK MPOCTBIX YHUCET B 33aJaHHOM JHAara3oHe C TOMOIIbI0

IrOpUTMa «perieTo DpaTtocheHar

3.5

MHOFOp&SpHI{HHC OCJabIC YHMClla, 3aa4Hn I[HHHHOﬁ apI/I(I)MCTI/IKI/I

3.6

S3eik  mporpammupoBanust  (ITackams, Python, Java, C++, C#). Tumsl [JaHHBIX:
LIEJIOYUCIICHHBIE, BELIECTBEHHBIEC, CHMBOJIbHBIE, Jjorudeckue. Bersienus. CroxHbie
ycaoBus. Huknsl ¢ yenosuem. L{ukisl o nepemenHoi. O0paboTKa JaHHBIX, XPaHSIIUXCS B
¢aitnax. TexcToBble n 1BonuHbIe (aitnbl. DaiinoBele nepeMeHHbIe ((ailoBble yKazaTenn).
Urenue u3 ¢aitna. 3anuchk B ¢aiin.Pasbuenune 3amaun Ha nojzamgauu. Iloamporpammbl
(mpouenypsl ¥ ¢yHKuuu). HMcnonp3oBaHMe — CTaHJApTHOW — OMONMOTEKM  sI3bIKa

IPOrpaMMHUPOBAHUS

3.7

PeKprI/IH. PCKprI/IBHBIC nmpoucaypel u (bYHKI_II/II/I Hcnonp30BaHue CTEKa IS OopraHusanuun

PCKYPCHUBHBIX BBI3OBOB




3.8

UucnenHnsie MeToAbl. TouHOE M MPHONMMKEHHOE pelieHus 3anadyn. UNCIeHHOE pelIeHHe
YPaBHEHUI C MOMOLIBIO0 NOJ00pa napamerpa. YuciaeHHbIE METO/bl PELIEHHs] YPaBHEHUI:
MeToa Tmepebopa, METOJ TOJOBHHHOTO aAeneHUs. [IpuOmmx€HHOE BBIYHCICHHUE UTHH
KpuBbIX. Bblumciienune momaneii ¢uryp ¢ IOMOIIbIO YHCICHHBIX METOJO0B (METOA
MPSIMOYTOJIbHUKOB, MeToj Tpaneuuii). [louck makcumyma (MUHMMYMa) QYHKIMHM OJHOM

HepeMeHHOﬁ METOJ0M ITOJIOBUHHOI'O JCICHUA

3.9

OO0OpaboTka CHMBOJIBHBIX JAaHHBIX. BCcTpoeHHBIC (DYHKIIUU S3BIKA MTPOTPaMMHUPOBAHUS IS
00pabOTKHM CHMBOJBHBIX CTPOK. AJITOPUTMBI OOpaOOTKH CHMBOJIBHBIX CTPOK: TOJCUET
KOJIMYECTBA IMOSIBJICHUI CHMBOJA B CTPOKE, pa30MEeHHe CTPOKH Ha CJIOBA MO MPOOEIbHBIM
CHMBOJIaM, MOUCK MOJACTPOKH BHYTPU JAHHOW CTPOKH, 3aME€HA HAWJIEHHOW MOACTPOKH Ha
IpYrylo CTpoky. l'eHepanus Bcex CJIOB B HEKOTOpPOM ai(aBHUTE, YAOBIETBOPSIOIINX

3aJlaHHBIM orpaHudeHusM. [IpeoOpazoBanue ynciaa B CHUMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBel U MOCIENOBATENbHOCTH 4YMced. BpluucieHne 0O0OOIIEHHBIX XapaKTEpUCTHK
JIIEMEHTOB MacCHBa WM YHCIOBOW TIOCIEIOBATENILHOCTH (CYMMBI, TPOM3BEICHUS,
CpemHero apu(gMeTH4ecKoro, MUHUMAILHOTO U MAaKCHMAaJIbHOTO DJIEMEHTOB, KOJHYECTBA
AJIEMEHTOB, YIIOBJIETBOPSIONINX 3alaHHOMY YCJIOBHUIO). JIMHEWHBIN TMOWCK 3aJIaHHOTO
3HaYCHUsT B MacCUBE. AJNTOPUTMBI pabOTHI C 3JEMEHTAMH MacCHBa C OJHOKPAaTHBIM
pocMOTpoM MaccuBa. COpTHpOBKa OJTHOMEPHOTo MaccuBa. IIpocTbie METOIbl COPTUPOBKU
(MeTom Tmy3bIpbKa, METOJ BBIOOpA, COPTUpPOBKAa BcTaBKamu). COPTHUPOBKA CIIHMSIHUEM.
beictpass  coptupoBka MaccuBa (anmroputm  QuickSort).  JIBOMYHBIM  MOWCK B

OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKM JBYMEPHBIX MAaCCHBOB:
3aIl0JIHEHHE JBYMEPHOTO YHCIOBOTO MAacCHBA 10 3a/IaHHBIM TPABUIIaM, ITOWCK AJIEMEHTA B
JBYMEPHOM MacCHBE, BBIYHCICHHE MakCUMyMmMa (MHHAMYMa) M CYMMBI JJIEMEHTOB

ABYMCPHOI'O MaCCHBa, IEPECTAaHOBKA CTPOK U CTOJ'I6I_IOB JABYMCPHOI'O MacCCHUuBa

3.12

CnoBapu (accouuaTHBHBIE MAacCHBBL, OTOOpaxeHwus). Xomi-tabmunbl. [locTpoenue

aﬂ(l)aBI/ITHO-‘IaCTOTHOl"O CJI0BapA 4Jid 3aJaHHOT'O TCKCTA

3.13

Creku. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BbIpakeHHs. BbruncneHue apupmeTnueckoro
BBIPAKEHUS, 3aITUCAHHOTO B OCT(UKCHOH dopme.

Oqepezu/l. Hcnonn3oBanue o4yepcau At BpEMCHHOI'O XpaHCHHUA JaHHBIX

3.14

AJ'IrOpI/ITMLI Ha rpacbax. HOCTpOCHI/Ie MHUHHUMAJIBHOI'O OCTOBHOI'O ACPCBa B3BCHICHHOI'O
CBA3HOT'O HCOPUCHTUPOBAHHOT'O rpa(pa. KommuectBo Ppa3JINYHBIX nyTeﬁ MCXKIY BECpIIMHAMU

OPUEHTUPOBAHHOI'O AlIUKINYECKOTOo rpada. Anroputm JleikcTps

3.15

JlepeBbsi. Peanu3zamst nepeBa ¢ MOMOINBIO CCBIIOYHBIX CTPYKTYp. [IBonuHble (OMHaApHBIE)
nepeBbsi. IloctpoeHwe gepeBa Il 3aJaHHOTO  apu(METHYECKOTO  BBIPAXKECHMS.
PexypcuBHBIe anropuTMbl 00xoaa nepeBa. Vcnonbp3oBaHHe cTeka W odepenu i 006xoaa

nepeBa

3.16

I[I/IHaMI/ILIeCKOC nporpaMMHUpOBaHHUC KakK MCETOJ PCIICHUA 3adad C COXpaHCHHUEM




IIPOMEXYTOUHBIX PpE3yJIbTaTOB. 3ajadyd, peHIaeMble C IOMOIIBI0 JAUHAMUYECKOTO
MPOrpaMMHMPOBAHUSA:  BBIYHMCICHHUE PEKYPCUBHBIX (YHKIMHA, TMOACYET KOJIUYECTBA

BapUaHTOB, 3a/la41 OITUMHU3allUN

3.17

[lonsitTue 00 OOBEKTHO-OPUEHTHPOBAHHOM MpPOTpaMMHpPOBaHUU. OOBEKTHI M  KIJIACCHI.
CpoiictBa M MeTOJbl 00bEekTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIA aHanu3. PaspaboTka
[porpaMM Ha OCHOBE OOBEKTHO-OPMEHTHUPOBAHHOIO  mnoaxona. MuHkancymsmus,

HacJleJ0BaHUE, MOJIUMOpPU3M

WNudopmanimoHHbIE TEXHOJIOTHH

4.1

Ananu3 nanHeix. OCHOBHBIC 33/1a4Ml aHAJU3a JAHHBIX: MPOTHO3UPOBAHUE, KIacCUpUKAIIHS,
KJIacTepU3allksl, aHamu3 OTKIOHeHUW. [locrmenoBaTenbHOCTh pelleHus: 3a7a4 aHaIu3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKAa Ka4eCTBa JTAHHBIX, BHIOOP W (WIIN)
MOCTPOCHUE MOJENU, MpeoOpa3oBaHUe JaHHBIX, BU3yaJIU3allusl JAHHBIX, MHTEPIPETAIUS
pesynpTaToB. [Iporpammubie cpenctBa u  MHTepHET-CEepBUCH is  OOpabOTKH W

MpeACTaBICHUS JaHHBIX. bosbimue nanupie. MammHaHOE 00ydeHHe

4.2

AHaNM3 JaHHBIX C ITOMOIINBIO 3JICKTPOHHBIX TAaOMHUIl. BBIUMCICHHE CYMMBI, CpEIHETO
apruMETHYECKOro, HAWOONBIIET0 (HAMMEHBIIET0) 3HA4YEHUs [uarna3oHa. BeruucieHue
K03 GUITMEeHTa KOPPEIAINHT JABYX PAAOB JTaHHBIX. [TocTpoeHUe CTOIOUATHIX, JIMHEHYIATHIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB ¢pynkiuid. [logbop mmHUM TpeHaa, penieHne

3a/1a4 MPOTHO3UPOBaHUs. Pelenre 3a1au oNTUMHU3ANUH C TIOMOIIBIO AJICKTPOHHBIX TaOIHI]

4.3

Jluckperuzamusi TP MaTEMaTHYECKOM MOJCIUPOBAHUN HEMPEPHIBHBIX  IPOIIECCOB.
MogenupoBanue IBIWKEHUs. MoaenupoBaHue OWOJOTMYECKUX CHCTEM. MareMmaTH4ecKue
MOJIETM B OSKOHOMHKE. BBIUHMCIWTEIbHBIE JKCIEPUMEHTHI ¢ Mozeasmu. OO6paboTka
pe3ylnbTaTOB AKCIIEpUMEHTAa. MeToJ HauMEHBIIMX KBaaparoB. OIEHKAa YHCIOBBIX
rapaMeTpoOB MOJICITUPYEMBIX OOBEKTOB M IPOIECCOB. BOCCTaHOBICHHE 3aBUCUMOCTEH IO

pE3yibTaTaM SKCIICPUMCHTA

4.4

BepOHTHOCTHLIe MoJenu. MeTobl MOHTG'KapJ'IO. HNmurammonHoe MOACIUPOBAHUC.

CucTeMBl MaccoBOI'O O6CJIy>KI/IBaHI/I$I

4.5

Tabmuunble (pensMOHHBIE) 0a3bl JaHHBIX. TabiMila — MPEeACTaBICHHE CBEICHUU 00
OJIHOTHIIHEIX 00bekTax. Ilose, 3amucek. Kimrou tabmunel. Pabota ¢ roroBoii 6a30ii JaHHBIX.
3anonHenue 0as3pl naHHBIX. [louck, copTUpoBka M GUIBTpAMs JAaHHBIX. 3ampochl Ha
BBIOOPKY JAaHHBIX. 3aMpOChl ¢ TapaMeTpaMu. BeraucisiemMsbie oI B 3alpocax.

MHuoroTtabnuuneie 0a3bl JaHHBIX. THUIBI CBsI3ed Mexay Tabnuiamu. BHemHui Kirod.

HeHOCTHOCTL 0a3bl JaHHBIX. 3anp0c51 K MHOTOTa0JIUYHEIM 0azam JaHHBIX

4.6

TekcToBbIl mponeccop. CpeI[CTBa INIOUCKa MW aBTO3aMCHBbI B TCEKCTOBOM IIPOLECCOPC.
CTPYKTypI/IpOBaHHBIC TCKCTOBBIC JAOKYMCHTHBI. CHOCKI/I, OT'JIaBJICHUC. HpaBHna

OUTUPOBAHUA UCTOYHUKOB U O(I)OpM.HCHI/ISI 6H6nnorpa(bnqec1cnx CCBIJIIOK




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

* Undopmatuka (B 2 yactsx); 10 kiacc. yrimybinenHoe o0yuenue Ionskos
K.1O., Epemun E.A. OO011ecTBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO
«BUHOM. JlabopaTopust 3HaHu»; AKIIMOHEpHOE 0011ecTBO «M31aTenbeTBO
«IIpocBemenue»

* Undopmaruka (B 2 yactax); 11 knacc. yriny6nenHoe ooyyenue Iomnsikos
K.JO., Epemun E.A. OG11ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«BHOM. JlaGopatopus 3HaHui»; AKIIMOHepHOE 001iecTBO «M31aTenscTBO

«HpOCBGHIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

KIlomsakos. IIpenogaBanne, HayKa, >KM3Hb. ToUka 10CTyIIa

https://kpolyakov.spb.ru/school.htm

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

Cnam I'MA: Pemry OI'D. Touka nocryma https://inf-oge.sdamgia.ru/

®I'UC «Mos mikonay. Touka goctyma myschool.edu.ru

bu6mmoteka [{OK. Touka moctymna https://m.edsoo.ru

KIlonskos. IIpenonaBanne, Hayka, )ku3Hb. Touka qocTymna

https://kpolyakov.spb.ru/school/ege.htm



