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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOGHHUS OCHOBHOM  0OOpa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIEeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a takxke ¢enepaibHol padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpoOpMaTHKe [a€T MpeACTaBICHHE O UENsIX, Oo0me
CTpaTerud OOYyYEeHHs, BOCIHUTAHUS M Pa3BUTHS OOYUYAIOIIUXCS CpPEACTBAMHU
yuebHoro mpeamera «MHbopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBAET
o0s13aTebHOe peIMEeTHOE CoJIepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBAHHUE IO pasJieiaM U TeMaM Kypca, ONpeaelsieT pacipe/eieHne ero
no kiaccaM (TofaMm M3y4deHus ), NaéT MpUMEpHOe pacrpeselieHne yuyeOHBIX 4acoB
MO0 TEMaTHYeCKHMM pa3ienaM Kypca H  PEKOMEHIyeMyro (IpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  U3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3eH, JIOTUKM  y4eOHOro  mporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[TporpamMma mo nHPOpPMATHKE OTPEAEIAET KOIMISCTBCHHBIE U KAUECCTBCHHBIE
XapaKTEePUCTUKH y4eOHOT0 MaTepuaia JUisi KaKIoro Toja U3yYCHHs], B TOM YHCIe
IUIL COAEPKATEITFHOTO HAIMOJHEHUS Pa3HOTO BHIA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaIu 00yJaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rOCyJIlapcTBEHHON MTOrOBOM aTTectanuu). [IporpamMmma mo nHpoOpMaTrKe SBISETCS
OCHOBOW JIJIi COCTaBIICHUS AaBTOPCKUX YYEOHBIX MpOrpaMM U YUeOHHKOB,
MIOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenrem ob1ieM oO0pa3oBaHUU OTPAXKACT:

CYIIHOCTh HMH(MOPMATHKM KaK HAyYHOW AWCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH TPOTCKAHUS U BO3MOXKHOCTH aBTOMAaTH3allMd HH(POPMAIIHOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIC  00JaCTH  TpPUMEHEHHUS  HUHPOPMATHKH, TPEXKAEC  BCETO
MH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPDHBIA ~ XapakTep HHQOpPMATHUKUM U MHGOPMALMOHHOMN
JesITeIbHOCTH.

Kypc undopmatuku ajis ypoBHS CpelHEro oO0Iero oOpa3oBaHUs SBISIETCS
3aBEpIIAIOIIMM 3TallOM HENPEpBhIBHON MMOATOTOBKU OOyYaromuxcs B 00JacTH
uHGOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOIO 00IIero oopazoBaHUS U
OMBIT  TOCTOSIHHOTO  TNPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, JAa€T TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalio U 0000IeHne
3TOTO OTIBITA.



PesynbTaThl  yrayONEHHOTO  YpOBHS U3y4YeHUS ydeOHOro mpeameTa
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocjieaywmeil mpopecCuoOHaNbHONW JIESITEIbHOCTH KaKk B paMKax JaHHOMU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsx. OHU BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TOHATUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSI JaHHAs MpeaAMeTHas O0O0JacTh, Paclo3HABaHUE COOTBETCTBYIOUIUX WM
MIPU3HAKOB M B3aUMOCBS3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOl MpeIMeTHOIN 001acTy;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUUECKHE U TEOpPETUYECKHE 3ajadH,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHMS METOJAOB M HWHCTPYMEHTapus JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEJCTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HaHUMU.

B pamkax yriayOnéHHOTo ypoBHSI M3ydeHHs MHGOPMATUKH OO0ECIeunBaCTCS
1ieJIeHaIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIMXCsl K MPOJIODKEHUI0 00pa3oBaHUs B
opraHu3anusax  npodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIEHHUAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
nmporpaMMHas WHXXeHepus, HHGOpMaIMoOHHAass 0€30MacHOCTh, WH(POPMAITMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MallMHHOE O0Oy4YeHHe, TMPOMBINIJICHHBIH WHTEPHET BEIICH, WMCKYCCTBEHHBIM
UHTEIJICKT, TEXHOJOTUU OEeCrnpoBOJHON CBSI3H, POOOTOTEXHWKA, KBAHTOBBIC
TE€XHOJIOTUH, CHUCTEMbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHMH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHast 1enb wu3ydeHus: ydeOHoro mnpeamera «HubopmaTtnka» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOImero oOpa3oBaHHs — oOOecleueHHe
JanbHEUIIEero pa3BUTHS WHGOPMAIMOHHBIX KOMIETEHIIMHA 00ydYaromerocs, ero
TOTOBHOCTH K >KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pBhIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 xiaccax 70mKHO 00€CTICUNTD:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, OCHOBAHHOTO Ha MOHWUMAHWUU POJH
uHQopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUN B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHYECKOTO MBITUICHHUS,

c(hOpMHUPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh HUX CBSI3b C KPUTEPUSIMHU OLICHUBAHHUS U CBA3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
000061mmaTh nHpOpPMAIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, MOJIUTHYECKOIO, KYJIbTYPHOIO, KOPUAUYECKOrO, MPUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUIMHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHSITHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3JaHUE U HCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMaIIHH;

CO37aHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB Y4eOHOH, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro npenmera «MH@opMaTuka» BBLACIAIOTCS YEThIpE
TEMAaTUYECKUX pa3ena.

Paznen «Illu¢gpoBass rpaMOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JIPYTUX O3JEMEHTOB IM(GPOBOrO  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONEPALIMOHHOMN CUCTEMBI, paboTe B
ceth HMHTEpHET M UCHOJIB30BAaHUIO HMHTEPHET-CEPBUCOB, HH(POPMALIMOHHOMN
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(OPMATHKH» BKJIIOYaET B ceOs
NOHSATUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAaHHS WHGOpMAIINH,
u3MepeHus: MHGOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTUKU H
KOMITBIOTEPHOT'O MOJIEIUPOBAHUSI.

Paznen «AaropurmMbl M NPOrpaMMHPOBAHME) HAIPABICH HAa Pa3BUTHE
ANITOPUTMUYECKOTO MBIIIUICHUS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaU3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCaM
NpUMEHEHUS] MH(QOPMAIMOHHBIX TEXHOJOTUH, pPEaJTu30BaHHBIX B MPHUKIAJIHBIX
IIPOrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YMCIIE B 3aJa4ax aHAIM3a
JaHHBIX, MCIIOJIB30BAHUIO 0a3 JAHHBIX U JJIEKTPOHHBIX TaOIMIl JJIS pPELICHHS
IIPUKJIAJIHBIX 3a7a4.

B npusenénnom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYpPCUBOM  BBIJICJICHBl  JIONOJIHUTEIbHBIE TEMBI, KOTOpbIE HE BXOASAT B
00s13aTeNbHYI0 IPOrpaMmMy O00yUYEeHHsI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

VYrnyOn€HHbIl ypoBeHb H3ydeHUs HH(OPMATUKM pPEKOMEHAYETCS s
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYIO U
UHPOPMAITMOHHYIO CQEpbl NEATEIbHOCTH. YTIIyONEHHBIA YPOBEHb HW3YUYCHHUS
nHpopMaTUKKU 00ECIIeYMBaAET: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEHUAIBHOCT B 00JacTH HWHGOPMAIMOHHBIX TEXHOJOTHMH U HWHXKEHEPHBIC
CIEUUANIBHOCTH, Yy4YacTHE B MPOEKTHOM M HCCIEOBATENbCKON NIEeSITEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHUIO B OJUMIIMAAX U CAade
Enunoro rocynapcTBeHHOro sK3aMeHa o UH(PpOpMaTHKE.

[TocnenoBaTebHOCTh M3Y4YEHUS TEM B MpeAeiaX OJHOro roja oOydeHUus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWTeNs MpHU MOJArOTOBKE paboyeit
MIPOTrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMS.

OO611ee yKciio YacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs MHPOpMaTUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezienmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIn¢ppoBasi rpaMOTHOCTDH

TpeOoBanusi TEXHMKH OE30MACHOCTA M TUTHEHBI TIpu  paboTe ¢
KOMIBIOTEPAMH U IPYTUMHU KOMIOHEHTaMHU [IU(GPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JOJATOBpeMeHHas mnamaTb. OOMEH JaHHBIMH C
noMouIpio mrH. KoHTposiepsl BHEMHUX YCTPOUCTB. IIpsiMOit 1OCTYIT K TAMSITH.

OcHOBHBIE TEHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoromnponeccopHbie CHUCTEMBI.
CynepkommnbioTepbl. Pacripesiei€éHHbIE BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTKa
OONBIIMX JaHHBIX. MoOOWIBHBIE HHUGPPOBBIE YCTPOWCTBA W HUX POJb B
KOMMYHUKALUSX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoe obecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Buibl
IpOrpaMMHOTr0 OOecreueHuss W UX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHus: MOOWIBHBIX ycTpoicTB. [lapamnenbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmHoe obecrnedueHue. OneparioOHHbIE CHUCTEMBI. Y THUIJIMTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTamnsiuusda W AEUHCTAUISIUUA — OPOrPaAaMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelieHusT U UMEHOBaHMs (HaljioB B
noyiroBpeMeHHou rmamsaTty. [11abmonbl a1 onrcanus rpyni (aiinos.

[Iporpammuoe obecnieuenue. JluneH3npoBanue IPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbiXx pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOTPAMMHOIO
oOecrieueHusi W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrPaMMHOTO O0ecTiedeHus U IUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets MHTEepHET. Anpecanus B cetu MutepHet. [IpoTokomis
crexka TCP/IP. Cucrema qOMEHHBIX HMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomibro Macok noxacereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hammuus CBsI3UM € y31oM cetd. OnpeneneHue Mapuipyra JIBHKEHUS
MTaKETOB.

Buaet  nmestenpHoctm B ceth  MutepHer. CepBucel  MHTepHeTa.
I'eonndopmanontbie cucTeMbl. ['€0JIOKAaIMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU



(Hanmpumep, JIoKalusi MOOWJIBHBIX Teie(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucrTpasei), THTEPHET-TOProBisi, OpOHUPOBAHUE OUIIETOB U TOCTUHMII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yCIyru. ColMaIbHBIE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aMMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWiia TOBeACHUsS B KuOepmpoctpanctBe. [IpobGiema MopIMHHOCTH
noyiyueHHou nHpopmanuu. OTKpbITEIE 00pa30BaATEIbHBIE PECYPCHI.

TexHOreHHbIE W YKOHOMHMYECKHE YIPO3bl, CBS3AaHHBIE C HCIOJb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHpopmarmun  u  uHbOpMAMOHHOM  Oe3omacHocTu. CpencTBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOTO a0ocTyna K JIMYHOU
KoH(uAeHIIMaTbHON MH(OpPMALIUK, XPaHSIIEHCS Ha MEePCOHATLHOM KOMITBIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpenoHocHOe mporpaMMHOE OOECIeueHUe U CIIOCOOBI
O00opbObI ¢ HUM. AHTUBHUPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanuu. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

[IudpoBanue nanHpix. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIHQPHI.
Mudpper mpocroit 3amensl. udp LHeszaps. [Hudp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

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

HenpeprbiBHBIE M JUCKpETHBIE BEJIWYUHBI M CcUTHaIBL. HeoO6xoammocTh
JTUCKpeTH3aud WHGOPMAIMK, TpeIHAa3HAYCHHOW [JId XpaHEHWs, Mepenadyu u
00paboTKH B IUGPOBBIX CHCTEMAX.

JIBouyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUH, 3aMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHre OAHO3HAYHO HAEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIBI U3MepeHus KoindecTBa nHpopManuu. AnpaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBAa HH(POPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeMe cuucieHus. CBoicTBa MO3UIMOHHOW 3alUCU YuUCJa:
KOJIMYECTBO MHU(P B 3aMUCH, MPHU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOT0 Yncia U3 P-M4HON CUCTEMBI CUUCIIEHUS B
JNECATUYHYIO0. AJTOPUTM TMEepeBoJa KOHEYHOM P-muHOW npoOu B JECATUUYHYIO.
AJITOpUTM TIE€peBOAA ILEJIOr0 YUCIa U3 JCCATUYHOW CHUCTEMBI CUUCIEHUS B P-
nuynyto. IlepeBony koHeyHONl necsaTHuHON npodu B P-uunyr. [[BouuHas,
BOCBMEPUYHAS W IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBSI3b MEXIY HUMH.



ApudmMeTnyeckrue omnepanuyd B MO3UIHUOHHBIX CHCTEMax CUHUCICHUS. TpoudHas
YPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-AECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanne TtekctoB. Kommpoka ASCII. OpnHoGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHpOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxkenud. OneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX Pa3pelIeHNU U ITyOUHE KOJUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux (pansios.
Tpéxmepnas rpaduxa. OpakranbHas rpadpuka.

Konuposanue 3Byka. Orenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IpU 3aJaHHBIX YaCTOTE JTUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHMUSL.

Anrebpa noruku. IloHsTtve BbICKa3biBaHUS. BpickaspiBaTeNbHbIE (HOPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOnuIbl UCTUHHOCTU. Jlormueckue BBIpaKeHUSI.
Jlornueckue ToxkaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuu U onepayy HaJl MHOKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC NPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHHU . Jlornueckre ypaBHEHUSI U CUCTEMbl YPABHEHUI.

Jlornueckue ¢GyHKIHMH. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHUX
GyHKIIUH OT KOoJIMYecTBa apryMeHToB. [loHbIe crucTeMbl TOrHYecKUuX QyHKITUH.

Kanonunueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHble (OPMBI, QITOPUTMBI HX
MOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaabid cymmarop. llocTpoeHue cxem Ha JOTMYECKHX DJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENBIX YKMCEN B NaMATA KoMIbioTepa. OrpaHUYE€HHOCTH
AVana3oHa 4YuCeJl IMPU OrpaHMYCHUM KouMdecTBa paspsaoB. llepenonHeHue
pazpsaHoi ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumyeckue omnepanuu. Jlornueckuii, apudMeTHUecKHii W
nukaudeckuid  capurd. [lludpoBanne ¢ momMompl0 TOOWTOBOM  OmMEpaIvu
«wuckiovaroniee NJIN».

[IpencraBieHne BeLIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4€HWM BelIeCTBEHHBIX uncen. [IpoGiaembl
XpPAaHEHHS BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHWYECTBA
pa3psaoB. BeIonHeHUE onepauuii ¢ BEHIECTBEHHBIMM YHCJIAMH, HAKOIUJIEHHE
OIHMOOK NpPH BBIUYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HCIOIHUTENAMU W BBIYMCIUTEIBHBIX alroputMmoB. OrpeaeneHue
UCXOJHBIX JaHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TPEOYEeMbIi pe3yJIbTar.

Oranbl pelieHus 3aJad Ha KoMmIiblotepe. MHCTpymeHTalbHBIE CpelCcTBa:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMmm. BupTtyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. OTtiagounbii BbiBOA. [lomiaroBoe
BBIMOJTHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEpEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYUCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIE, JIOTHYEeCKuEe. BeTBieHus.
Cnoxuble ycnoBug. Ilukner ¢ ycnoBueM. [Llukabsl 1no  mepeMeHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  LMKJIOB. HBapumaHT  1ukia.
CocraBienue IHUKIa C HMCIOJb30BAHHEM 3apaHee OMNpeeIEHHOr0 HWHBapHUaHTa
IUKJIA.

JIoKkyMeHTUpOBaHUE POrPaMM. Hcnonb3oBanue KOMMEHTapHEB.
[loaroToBka onucaHus IPOrpaMMbl U MHCTPYKIIUH JJIS TTOJIH30BATES.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alUCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4Yucia Ha OTHeJbHble UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TTIU(PPHI.

HaxoxneHue Bcex MpOCTBIX YMCEN B 3a/laHHOM AuanaszoHe. [IpeacrtaBienue
quclia B BUJe Habopa MPOCTHIX COMHOXKHUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIIUXCS B (aiiax. TekcToBble U TBOMYHBIE (DaiibL.
daitnoBbie mepemeHHbIe ((aiioBbie ykazatenu). Urenue u3 (aitna. 3amuch B
daiin.

Paz0Ouenue 3agaun Ha noazanauu. [loamporpammel (poueaypsl U GyHKINH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHbIE NpoOLEAypHl |
¢ynkuun. Mcronp30BaHue cTeka AJsl OpraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OHOJIMOTEKH sI3bIKa MPOrPaMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOAIPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS POrPaMM.

YucnenHble Meroabl. ToyHoe W NPUOMMKEHHOE pelIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO/ Iepedopa, METO OJOBUHHOIO
nenenus. [lpubmmxéHHOE BBIYMCICHHE IJIUMH KPUBBIX. BblumcieHue muiomanei
Guryp ¢ TOMOIIbIO YHUCICHHBIX METOJA0B (METOA MPSIMOYTOJIbHUKOB, METOJ



Ttpaneuuii). Ilonck wmakcumyma (MHUHMMYMa) QYHKIOUM OJHOW NEPEMEHHON
METOZOM IIOJIOBUHHOTO JEIECHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIUU  SI3bIKa
MPOrpaMMUPOBAHUS /i1 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IOACYET KOJIMYECTBA MOSBICHUNA CHUMBOJA B CTpPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJICHHOMW IOACTPOKU Ha JPYTYIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBanue unciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncnenne 0000IIEHHBIX
XapaKTePUCTUK AIIEMEHTOB MacCHBa WJIM YMCIOBOM MOCJIEI0BATEIbHOCTH (CYMMBI,
POU3BEICHHS, CPEJHEr0 apuU(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MACCUBE.

CopTtupoBka ogHOMEPHOro MaccuBa. IIpocTbie METOAbI COPTUPOBKU (METO.
nmy3bIpbKa, METOJ BbIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHbIE MacCUBBI (MaTpHIlbl). AJNTOPUTMBI 00paOOTKU JABYMEPHBIX
MaCCHBOB: 3alIOJIHEHUE IBYMEPHOIO YMCIOBOTO MAacCHBa IO 3aJlaHHBIM MPaBUIIAM,
MOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMa) U
CyMMBI 3JE€MEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MAacCHBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBeiii mporeccop. PenaktupoBanue u (opmarupoBanue. IIpoBepka
opdorpadun u rpammartukud. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBnenue. KomnmektuBHash paboTa ¢ JOKyMEHTaMH.
NHCTpYyMEHTHI pEeleH3UpPOBaHUs B TEKCTOBBIX mporieccopax. OOnayHbie CEpBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWS HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMIIeHHE CIHCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKCTa. TE€XHUYECKHE CpelICTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEICTBA PEAAKTUPOBAHMS MAaTEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KiaccuuKkanus, Kiacrepuzanus, aHaliu3 OTkIoHeHui. IlocrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOSHUE MOJENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl JIaHHBIX, UHTEpIIpeTanus pe3yiabratoB. [IporpamMmMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M MpENCTaBlICHUs JaHHBIX. boibline naHHbIE.
MammnHoe o0yueHue. HTeIIeKTyaabHbli aHaIu3 JaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIET0) 3HAUCHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psAAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JHMHEHYaTbIX W KpYyroBbix nuarpamm. [loctpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMUS.

YucneHHoe pelleHHe YpaBHEHHUH C MOMOILIBI0 Moadopa IapaMerpa.
OnTumu3anus Kak MOMCK HAWIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
¢yHkuus, orpanuyeHus. JlokanbHble M TJI00AJBHBIE MUHHUMYMBI IEJIE€BOM
¢yHkuuu. Perenue 3aa4 ONTUMU3AILME C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTunueckue 0CHOBbI HHGPOPMATHKH

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

Anroput™mbl cxkatus gaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Adroputmbl cCxKaTusi JAaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputMmoB cxatust JPEG, MP3.

CkopocTh Tmepefayd  JaHHBIX. 3aBUCUMOCTh BpPEMEHM IMepeJayd  oT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OIIMOOK TMpu rmepefade JaHHbIX. Kozbl, 103BOJISIONINE
OOHapy>XHMBaTh M UCHPABIATH OIIMOKH, BO3HUKAIONIME TpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperueM 6utoB. Koapl XaMMmuHra.

Cucrembl. KoMIoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBII
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueian moaenupoBanus. Gopmanuzanus
MPUKJIAAHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM s
BOCHIPHSTHS YeoBeKoM. [ paduueckoe npeacTaBiIeHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MATPHUIL, CIHCKOB CMEXHOCTH. PenieHue
AITOPUTMUYECKUX 3a/lady, CBSI3aHHBIX C aHanu3oM TIpadoB (IIOCTPOEHHE
ONTUMAJIBHOTO IYyTH MEXIYy BepIIMHaMU rpada, OmpeaereHrue KOoIMIecTBa
Pa3IMYHBIX IIYT€H MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOTO AIMKINYECKOIO

rpada).



HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl o0xola aepena.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUAE JiepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
OMKMCAHME CTPATETHH UrPbl B TAOIMYHON (hopme. BIUrphHIIHbIE U MPOUTPHIIIHBIE
MTO3ULIMH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOAA U
pacno3HaBaHus ycTHOM peuu. KorHutuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE JIU1I. CamooOyuaronuecs CUCTEMBI.
HckycCcTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX MUrpax. McIoiab3oBaHue METOIOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. VMcnonb3oBanue MeTonoB
HCKYCCTBEHHOT'O MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuiel. IlepcrekTuBel
Pa3BUTHS KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHBIX CUCTEM. HelipoHHBIE ceTh.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

QopMmaiMzanus ~ MOHATHS — anroputMa.  Mammnaa  TeropuHra  Kax
yHUBEpCaiabHas MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. BpeMs paGoTbl U 00BbEM HCIONIB3yeMOi
naMsaTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHbIX JaHHBIX. OneHka
ACUMIITOTUYECKOW  CIIO)KHOCTH ~ QJITOPUTMOB.  AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. IlepeGopubie anroput™mbl. [Ipumepbl pa3TUYHBIX —AITOPUTMOB
peuieHns OJHOM 3a/1a4d, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIbI alropuT™Ma
«pemieto DpatocdeHar.

MHuoropa3psiAHbie 1eIble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CnoBapu  (accolMaTHBHBIE MAcCHBBI, OTOOpa)keHHUs). XdOUI-TaOJIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apu(pMETHIECKOTO BBIPAYKECHHUSI, 3aIMCAHHOTO B MOCTPUKCHON popme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisl BpEMEHHOTO XPaHEHUs TaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KoinyecTBo pa3inyHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOro rpada. AIroputm
JIeUKCTpBI.

JepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. IlocTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alropuTMbl 00xoaa aepeBa. lMcmosip3oBaHue creka U
odepeau 1y 00X0/1a JiepeBa.

JIlnHaMH4YecKOe NPOrpaMMHPOBAHME KakK METOJ pEIIeHus 3axad ¢
COXPAaHEHUEM MPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJaud, pPEIaeMble C IOMOUIBIO



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 3a/1a4ul ONTUMU3AIUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsus, Haclie0BaHUEe, MTOTUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEepdeiica
nosib3oBarens. Vcmonb3oBaHWE  TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOeHUs uHTepdeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaagurmax
IporpaMMHUPOBAHUSL.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUS:  MMOCTAHOBKA
3ajaud, pa3pabOoTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIbIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzanss TpU MaTEMaTUUYECKOM MOJCITUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MogenupoBaHue JABWXKEHUsS. MojeaupoBaHue OHOJOTHYECKUX
cucteM. MaremaTudeckue  MOJEIM B DKOHOMHUKE.  BBIYMCIHTENBHBIC
IKCTIEPUMEHTHI C MOJICIISIMHU.

O6paboTKa pe3yJabTaTOB SKCHEpUMEHTa. MeToJ HaMMEHBIINX KBaJpaToB.
OneHka 4YHCIOBBIX TApaMeTPOB MOIEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN MO pe3yJibTaTaM KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast Monte-Kapmo.  MiMuTanmoHHOE
MonenupoBanue. CUCTEMbI MAaCCOBOTO 00CTYKUBAHUSI.

TaGmuunble (pensuMOHHBIC) 0a3bl JaHHBIX. Tabmuia — TIpeACTaBICHUE
cBelleHHi 00 OMHOTHUIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug JaHHBIX. 3ampockl Ha BBIOOPKY JAaHHBIX. 3aMpoChl ¢ MapamMeTpaMHU.
Boluncnsiembie mojst B 3ampocax.

Muorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3€H MEXay TaOJMIIaMH.
Buemnuii kiro4. [lenmocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIWYHBIM 0a3am
JAHHBIX.

NutepHer-nipuiioxenus. [lonsTre 0 cepBepHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu kackansubix Tabnun ctuwieid (CSS). Cuenapuu Ha s3bike JavaScript.
@®opMbl Ha BEO-CTpaHHUIIE.

Pasmemienne BeO-caifToB. Yciayra XocTuHTa. 3arpy3ka ¢GaiioB Ha CailT.

BBon m300paykeHWi C HCIONB30BAHUEM PA3NIMYHBIX ITUPPOBBIX YCTPOUCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUICOKAMEp, CKAaHEPOB U JPYTUX



ycTpoiicTB). I'paduueckuit penakrop. Paspemenue. Kagpuposanue. cnipaBnenue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpeKUHs  LIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPHI.

MHuorocnolinble u3o0paxkenus. TexcroBble ciou. Macka cnos. Kanainbl.
Coxpanenue BblaesneHHONW obOnactu. IloaroroBka wimocTpanuil A BeO-CalTOB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe mOpsiAKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHnkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX U300paKEHUN.

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



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
MHO®OPMATUKE (YTJIVBJIEHHBINM YPOBEHbB) HA YPOBHE CPEJTHEIO
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE ~ PE3yNbTAaThl  OTPAXAlOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UIIUEN
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJeHul, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO
oOLIEeCTBa, paCIIMPEHHE KU3HEHHOI'O ONbITa M ONBITA ACSITENILHOCTH B IpOIlEcce
peanuzanuu  CpeACTBaMM  y4yeOHOro NpeIMeTa OCHOBHBIX  HallpaBiEHUMN
BOCIIUTATENIbHON JESTEIbHOCTH.

B pesynbraTe wu3ydyeHus HHPOPMATUKM HA YPOBHE CpPEHEro OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMUpOBaHbI CIEAYIONME JTUIYHOCTHBIC
pPE3YyABTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, YBaKEHHE
3aKOHAa U TPaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TTpaBa U HHGOPMAIIMOHHON 6€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(HOoONH, AUCKPUMHUHAIIMK IO COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM [IPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HAaUeHUs] HHPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

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

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYasg JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

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

5) pu3nuecKoro BOCIUTAHMUSA:

chOpMUPOBAHHOCTh  370pOBOro W  Oe3omacHoro  oOpa3a  JKW3HH,
OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4HCIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON IKCIUTyaTallMi CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTU TEXHOJOIMYECKON U COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITNIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaMm Mpo(ecCHOHANBbHON AESTENbHOCTH, CBS3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTH)KEHUAX HAyKH HMHOOPMATHUKA M HAYYHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oynyuiei mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TIaHBbI;

TOTOBHOCTh M CIHOCOOHOCTb K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUHU BCEU KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed HuX
pelieHus, B TOM YHCIe C Y4€TOM  BO3MOXKHOCTEH  HMH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUsS HAyKH, JOCTHKEHMSIM HAydyHO-TEXHHYECKOro Iporpecca Hu
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBHUSIX
(P poBOM TpaHCPOpMALIIK MHOTUX C(Ep KU3HU COBPEMEHHOI0 00IECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO S TEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YIbTATOB OCBOEHHUS NMPOTPAMMBI
no wuHpopMaTUKe Yy OOYy4YaIOIIUMXCS COBEPILIEHCTBYETCA HSMOLMOHAJIBbHBIN
UHTEJUIEKT, MIPEeAnoaraomuii copMupoBaHHOCTb:

CaMOpPETYJMPOBAaHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKJIOYAOIIEH CTPEMIIEHUE K JOCTHKEHHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCThb, YMEHHE JIEMCTBOBATh, MCXOMSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 MPU OCYIIECTBICHHMM KOMMYHHUKAllUH, CIOCOOHOCTH K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

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



METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHumss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBUSAX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCANbHBIE yUeOHBIE IEHCTBUS, PETYISTUBHBIE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE eHCTBHS

1) 0a30Bble JTJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHpPOBaTH M aKTyaJu3UpoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUS JIJIsi CPaBHEHMS,
Kjaccudukauu u 006001eHNS;

OTIPENIENIATh IIeJIU JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHAIM3a HUMEIOIINXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1EITEIbHOCTH;

KOOPJIMHUPOBATH M  BBIMOJHATH pabOTy B  YCIOBUAX  pEajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON M TPOCKTHON ESITEIbHOCTH,
HaBBIKAMHU  paspelieHus MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHNUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €r0 WMHTEPIpPETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM YHCJI€ TpPH CO3JaHUU YYEOHBIX U COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJICTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYNIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbLHOU
NEATENIbHOCTU U KU3HEHHBIX CUTyalUsAX;



BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAEC PCIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIA TMOMCK TIEPEHOCa CPEACTB U CIIOCOOOB
nercTBUs B MPOGECCUOHANIBHYIO CPEIY;

YMETh TICPCHOCUTh 3HAHUS B IMO3HABATCIIBHYIO M TMPAKTHYECKYH OO0JIacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJCH, MpEJIaraTb OpUTHHAIBHBIC MOAXOABI U PEIICHHS,
CTaBUTh IPOOJIEMBI U 33J1a4YH, JOMYCKAIONIHUE aJTbTCPHATUBHBIC PEIICHMU .

3) paboTa ¢ unpopmaumeii:

BJIQJICTh HABBIKAMH IOJTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIATH  IOWCK,  aHajJu3, CHUCTEMATU3AIHMI0 |
HUHTEPIIPETAINI0 HHPOPMAIIUK Pa3IMIHBIX BUAOB U (POPM IIpEICTaBICHUS;

co3daBaTh TEKCTHI B Pa3IMYHBIX (opmarax ¢ y4ETOM Ha3HAUYCHHS
UHPOpMAIIMK W  [EJeBOM  ayJAWTOPWUH, BBIOWpas ONTHMAIbHYI  (opMy
NPEICTABIICHUS U BU3YAIIU3AIIHH;

OILICHWBATh JIOCTOBEPHOCTD, JICTUTHMHOCTh HH(OpMAInu, €€ COOTBETCTBUE
MPaBOBBIM M MOPATbHO-3THYECKUM HOPMaM;

UCTIOJh30BaTh  CpelCcTBA HMH(DOPMAIMOHHBIX H  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIIMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
THTUEHBI, pPEeCcypcocOepekeHUs, TPAaBOBBIX W  OITHYECKHX HOPM, HOPM
uH(OpPMaIIMOHHON 0€30MacHOCTH;

BJIQJ€Th  HABBIKAMHM  pAClO3HaBaHWA W 3alUThl  WH(OpMmaIuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KomvmyHuKkaTHBHBIE YHUBeEPcaibHbIe YUeOHbIe 1eficTBUs

1) o0enne:

OCYIIECTBIIATH KOMMYHHKAIIMH BO BCeX cepax KU3HH,

pacrio3HaBaTh HEBepOaJIbHBIC CpEJCTBA OOIICHUS, TOHMMAaTh 3HAYCHUE
COITMAIbHBIX 3HAKOB, PACIO3HaBaTh MPEANOCHUIKM KOH(MDJIMKTHBIX CHUTyallMid u
CMSATYaTh KOH(JIMKTHI;

BIAJCTh  PA3IUYHBIMH  crocoO0aMu  OOIIEHHS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYyaIUH;



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

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTh W MUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YEHA KOJUICKTUBA,

IIPUHAMATHh LM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA II0 HUX JOCTHIKECHHUIO: COCTABJIATH IUIAH JCHCTBUU,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalIUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH HMHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NIE€SITENIBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSAITEJIbHO ~ COCTABJIATH IUIAH PEIICHUs TpoOJieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieNnaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWUN, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIEKCHHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIEKCUU ISl OLUEHKH CUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBl M AapryMEHTHl JAPYIMX MpPHU AaHAIA3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MIPABO U MPABO JAPYTUX Ha OLIKUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce u3ydenuss xkypca uHPpoOpMaTHKU YyriayOinéHHoOro ypoBHs 6 10
K1acce OOydaroOmUMHCS  OyayT JOCTHUTHYTHI  CICAYIOIIME  TIPEAMETHBIC
PEe3YIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJW HH(GOpPMAlMM W CBSI3aHHBIX C HEU
IPOIIECCOB B TIPUPOJIC, TEXHUKE M OOIIECTBE, MOHIATHAMU «UH(POpMALIHLY,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSIY;

BJIaJICHHE METOJaMH ToucKka HuHpopManuu B cetu HHTepHeT, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBbIE, [PUBOJAUTH IPUMEPHI
UCTOYHUKOB HMX TIONYYCHHs] ¥  HAmNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIacCu(UIUPOBATh OCHOBHBIC 3aJlayd aHaln3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarus, KJIacTepU3aIus, aHaIu3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHallM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKa U OIICHKAa KauecTBa JaHHBIX, BBIOOpD W/WIM TOCTPOECHUE MOJIEIH,
npeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUs JaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TEHICHIIUNA Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIQ/ICHHE HaBBIKAMU PAOOTHI C ONEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOr0 OO€ecCleueHHs] JJisl pelIeHus ydyeOHbIX 3a1ay 1o
BBIOpPaHHOM CIIeIIUATN3aINNT;

HaJU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITUIIAX OPTAHU3ANNN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceteil, 00 0OmUX MTpUHIMNAX pPa3pabOTKu W (PYHKIIMOHUPOBAHUS HWHTEPHET-
MIPUJIOKEHN;



MOHUMAaHUE Yrpo3 HMHPOPMALMOHHON O€30MACHOCTH, HCHOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJAEHUCTBHUS ATHUM yIrpo3aM, COOJIOJIEHUE MeEp
0e30MacHOCTH, NPEJOTBPAIIAIOIINX HE3aKOHHOE PACIpPOCTPAHEHHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMIIbIOTEpPAMH U JPYTUMHU KOMIIOHEHTaMH IIU(GPOBOrO OKPY>KEHUsI, IOHUMAaHUE
MPaBOBBIX OCHOB MCHOJb30BAHMS KOMIIBIOTEPHBIX NpOrpaMmM, 0a3 AaHHBIX U
pabotel B ceTn IHTEpHET;

NOHMMAaHUE OCHOBHBIX MPHUHIMIIOB JHCKPETH3aLUUU PAa3JIUYHbIX BHJIOB
uHpopMali, yMEHHE ONpeleisaTh HHPOPMAUMOHHBIM OOBEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpETU3aluH,
YMEHHE ONpEeNeNsiTh CPEIHIO CKOPOCTh MepeJayd JaHHBIX, OLIEHUBAThH
U3MEHEHHE BPEMEHHU Iepefauyd MNpu HM3MEHEHUH HHPOPMALMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U;

yYMEHHE UCIOJIb30BaTh MPHU PEIICHUH 33Ja4 CBOMCTBA MO3ULMOHHON 3amucH
Yucell, AITOPUTMA MOCTPOSHUS 3aITUCH YMCIIa B MO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBaHMEM M MOCTPOCHHUS YHCIIAa MO CTPOKE, COJAEpKalllel 3amuch
ATOrO0 YHWcja B TMO3UWLIMOHHOM CHCTEME CUMCIEHHUS C 3aJlaHHBIM OCHOBAHHEM,
YMEHHE BBINONHATh apuMETHUECKHe Ornepaluyd B IO3UIMOHHBIX CHUCTEMax
CUMCIICHUS;

YMEHHE BBIMOJHATh MPEoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUU, HCIONB3YS
3aKOHBI anureOpbl JIOTUKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOpMabHBIX (popMax IO 3aaHHON TaOIHIe
UCTUHHOCTH, HCCJIENIOBAaTh 00JaCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NIEPEMEHHbIE, PEIIaTh HECIIOKHbBIE JJIOTHUECKNE YPABHEHHS U CUCTEMBI YPABHEHUI;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM JHarna3zoHe, 00padoTKka MHOTOPa3psSIHBIX LETbIX
YuCes, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AJITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHHUE ONPENEATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(cymmMupoBaHUE 3JIEMEHTOB MAacCuBa, COPTHpPOBKAa MaccuBa, IepeOOpHbIe
aJITOPUTMBbI, IBOMYHBIN MOKWCK) U MPHUBOJAUTH MPUMEPHl HECKOJIBKUX AJTOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIBbHBIM $I3BIKOM IPOTPAMMHUPOBAHUS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O Oa30BbIX THUIIAX JIaHHBIX H
CTPYKTypax JaHHbIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YNPAaBIISIOLINE
KOHCTPYKIMM, YMEHHE OCYLIECTBIATh AHAIU3 NPEIJIOKEHHONM MpOrpamMMsl:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OMpEeNENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJY4YEHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABIATH JAHHBIE, KOTOPbIE MOTYT NMPUBECTH K OIIHMOKE B padore
pOrpaMmsl, (HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbBIE TEKCTOBBIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE MCIOJb30BaTh 3JIEKTPOHHBIE TaOIUIbI Il aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHUE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O U HAUMEHBIIEr0 3HAYECHWM, pelleHue
YpaBHEHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pEelIeHHUEe
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenuss kypca MHGOpPMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  TMpPEIMETHBIE
PE3YNIbTATHI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOAUpPOBaHUE COOOIIeHUHN (TpeUKCHbIE KOJABI), MCIIOJIB30BaTh MPOCTEUIINE
KOJbI, KOTOPbIE TO3BOJISIIOT OOHAPYKUBATh W UCIPABIATh OMMOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00ECIEeUYMBAIOIINNA HAWMEHBIIYI0 BO3MOXKHYIO CPEIHION0
JUIMHY COOOIIEHUS MPU HM3BECTHOM YAacCTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHUS TAHHBIX;

yMEHHE pelniaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TIYTH MEXIy BeplIMHamMu rpada,
ONpENENIeHUs]  KOJIMYECTBAa  Pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHUEe HCIIONIb30BaTh ACPEBbS MPHU
aHalMM3€ W TIOCTPOCHUM KOJAOB M JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIPXKCHUH, IPU PELICHUH 3a/1a4 MTOMCKAa U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTETHUIO UTPBIL;

yMeHHe pa3pabaTblBaTh W pEaJM30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
aITOPUTMBbI, YMEHUE HCMOJb30BaTh B MPOrpaMMax JaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH MpHU
pEeUIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUePEIH, AEPEBbs),
UCIIOJIb30BaTh 0a30BbIE OMEpallid CO CTPYKTypaMH JIaHHBIX, TPUMEHSTH
CTaHJApPTHBIE U COOCTBEHHBIE MOANPOrpaMMBbl I 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3pabdOTKe mporpamMm OHOIMOTEKHU
MOATPOTPaMM, 3HAaTh (DYHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB cpepl pa3pabOTKH, YMEHHE MCIOIb30BaTh CPEACTBA OTJIAJKH IPOTPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HUX CTPYKTYpE,
CpeACcTBax co3JaHusi M pabOThl C HUMH, YMEHHE UCIOJIb30BATh TaOJIMYHbIC
(pensanroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJIHATH
COPTUPOBKY M TOUCK 3amucedl B 0a3e JaHHBIX, HAMOJHSITH pa3paboTaHHYyIO Oazy
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJICIH /IS aHAJIn3a
00BEKTOB M TIpoIecCOB: (OPMYIUPOBAThH 1I€JIb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJIbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHUE MOJICNIA MOJICIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEIACTaBIAThH
pe3yabTaThl MOACIUPOBAHUS B HATJISITHOM BH/JIE;

YyMEHHE OpPraHU30BBIBAaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB HUGPPOBBIX TEXHOJOTHM, TOHUMAHUE
BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, U(POBHIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MMOHUMAHHUE OCHOBHBIX MPUHIIMIIOB PabOTHI, BO3MOXXHOCTEH W OTpaHUYEHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOT'O WHTEJUICKTA B Pa3IMYHBIX O0JACTSX,
HaJIUYMe TMPEJCTABICHUM O Kpyre peraeMbIX 3ajJad MAaIllUHHOTO OO0y4YeHUs
(pacmo3HaBaHus, KilacCU(PUKAIMK U TTPOTHO3UPOBAHUS) HAIMYKE MPEICTABICHUM
00  UCMONB30BaHMM  HMHPOPMAITMOHHBIX  TEXHOJOTHA B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. llndpoBas rpamoTHOCTH
L1 KommbroTep - yHHBEpCanbHOE yCTPOMCTBO 6
' 00paboTKH JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommbrorepHeie cetu
1.4 Nudopmanronnas 6€301mMacHOCTh 2
Hroro no pazneny 24
Pa3nen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nuupopmanuu B
2.1 PeA bop 19 2
KOMITIbIOTEpE
2.2 OcHOBBI aredpsl JTOTUKU 14 1
2.3 Kommnerorepnas apupmMernka 7 1
Wroro no pazgeny 40
Pa3nes 3. AnropurmMsl 1 IPOrpaMMHpPOBaHHUE
3.1 BBenenune B mporpaMMHupoOBaHue 16 0.5
3.2 BcnomorarenbHble alropuTMBbL 2
33 UucneHHbie METOAbI 3
34 ANropuTMBI 00pabOTKH CUMBOJIBHBIX 5 1

JaHHBIX




3.5 ANropuT™MBI 00pabOTKH MacCHUBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJTOTUH
4.1 O0paboTKa TEKCTOBBIX JOKYMCHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM nupposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
Nudopmanus u uHpopMamoHHbIe
1.1 bopman bopuan 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pa3znen 2. AnroputMbl ¥ MPpOrpaMMHUpPOBaHKe
2.1 DJIEMEHTHI TEOPUU ATOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
MIPOrPaMMHUPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopmanmoHHbie TEXHOJIOTHH
31 KomMmmbroTepHo-MaTeMaTHUeCKOE g )
' MOJIETUPOBaHUE
3.2 ba3bl 7anHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI TIPU pabOTEe C KOMIBIOTEPAMHU U
JIPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI paOOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IITUH.
KoHTposuiepsl BHENTHUX YCTPOUCTB

ABTOMaTHYECKOE BBIINOJIHEHNUE IPOTPaMMBI
MIPOLIECCOPOM

OmnepaTuBHas, IOCTOSHHAS U
J0JroBpeMeHHas namsThb. KoHTposuiepsl
BHEIIHUX ycTpoicTB. [Ipsamoit noctyn k
namsITH

COBpCMeHHHC KOMIIBIOTCPHBLIC
TCXHOJOTHH

IIporpammHoe obecnieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM H
MOOMIIBHBIX YCTPOUCTB

CucreMHOE TporpaMMHOE oOecIieueHue.
OrmnepamoHHbBIE CUCTEMBI




Yrtunutel. [IpaiiBepsl yCTpOUCTB.

? [TapamiensHOE IPpOrpaMMupOBaHUE

10 WNHcTannsamus u JeMHCTaIUTIHs
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTembl. [IpuHUIATIBI

1 pa3MeneHus: 1 UMEHOBaHUs (PaityioB B
noyiroBpemMeHHo# mamsitu. [1labmons! ams
OmMCcaHus rpymn (aiaos
3aKoHOIATEIBCTBO POoccuiickomn

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHnst U JaHHBIX
[TpuHIUIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEM.
CeTteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Pa3znenenue IP-ceTu Ha moAceTH ¢
IIOMOIIIBIO0 MACOK MOJACETEN

16 CeTeBo€ aIMUHUCTPUPOBAHKE
Buns! nestensHocTH B cetn MHTEpHET.

17 Cepsucsl UHTepHeTa. ['ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYT'H

18 HNudopmanronnas 6€301MacHOCTb

19 BpenoHocHsle mporpaMMHoe o0ecriedeHne
U METO/1bl OOPBOBI ¢ HUM

20 [IpakTuueckast paborta o Teme
"AHTUBHpPYCHBIE TPOTrpaMMBbI"

o1 Opranuzanus TMYHOrO apXuBa

uHpopmanuu. PesepBHoe konMpoBaHue.




[TaposbHas 3amura apxuBa

22

HIndpoBanue qaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1o Teme
"[llndppoBanue naHHbIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
HNHubopmanroHHbIe TTPOIIECCHI B IPHPO/IE,
TEXHUKE U 0OIIIECTBE

26

HerepBIBHI)Ie U TUCKPETHBIC BEJIMUYWHBI U
curHaibl. HeoOXoaMMoCTh TMCKpeTrH3aun
nHGpOpMAIINH, TIPETHAZHAYCHHOW IS
XpaHeHHUsI, TIepeiadr 1 00paboTKH B
UQPOBBIX CHCTEMaxX

27

JIBonuHoe koaupoBaHue. PaBHOMepHBIE U
HepaBHOMEpHBIE KOJbl. JlekoaupoBanue
COOOILIEHUH, 3aITUCAHHBIX C TOMOIIbIO
HEpaBHOMEPHBIX KOJIOB

28

Ycnosue @ano. [locTpoeHne oJHO3HAYHO
JEKOUPYEMBIX KOJIOB C MOMOILBIO JepeBa.
I'pad An. A. MapkoBa

29

EnuHuier n3mepenns KoamdecTBa
nHpopmanuu. AapaBUTHBIN MOJIXOT K
OLIEHKE KOJIN4YeCcTBa UH(OopMaIU

30

CHucTeMBl CUHCIICHUS

31

IlepeBox uncen U3 OJJHOU CUCTEMBI
CUHCJIEHUS B IPYT'YIO

32

I[BOI/ILIHEUI, BOCbMCpHUYHAA U




MeCTHaAUATCpUIHAA CUCTEMbBI CHUCIICHUA,
CBs3b MCXKJY HUMU

33

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAuaTCpruiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

34

HBOI/I‘-IHZUI, BOCbMCpHUYHAA U
meCTHaAUaTCpUIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

35

ApubdmMeTnueckne ornepannuu B
TTO3UIIMOHHBIX CHCTEMaX CUUCIICHHS

36

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

37

,Z[BOI/ILIHO-,Z[GCSITI/I‘IHaﬂ CuCTeéMa CUUCIICHUA

38

KoaupoBanue TekCTOB

39

PactpoBoe xoaupoBanue n300pakeHui

40

[IpakTnueckas pabora o treme
" Tuckperuzarus rpaguaeckoi
nHopmarun"

41

IIBetoBbIe Moaenu. BekTopHoe
koaupoBanue. @opmarsl (aiinos.
TpéxmepHas rpaduka. OpakraabHas
rpaduka

42

Konuposanue 3Byka. Onenka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPHU 33JJaHHBIX YaCTOTE
JUCKPETU3AIMHU U Pa3psIAHOCTU
KOJIMPOBAHUSA

43

[IpakTuyeckas paboTta 1o Teme




"JluckpeTusanus 3ByKoBor HHPOpManuu"

44

OcCHOBBI aNredpsl JTOTUKA

45

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

46

Jlornueckue Belpaxkenus. Jlornueckue
TOXKeCTBA. J0Ka3aTeabCTBO JOTHYECKUX
TOXJIECTB C TIOMOIIbIO TaOJINL] HCTUHHOCTH

47

[IpakTnueckas pabora o reme
«[TocTpoenue u ananu3 TadIMIL
WCTUHHOCTH B TAOJMYHOM ITPOIIECCOPE»

48

Jlormueckme omnepalnru U orcpanuvn Haj
MHO>XKECTBaMH

49

Jlornueckwue ornepaiyu 1 orepaluy HaJl
MHOKECTBAMU

50

3aKoHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHYECKUX BBIPAKECHHMA

51

Jloruyeckuie ypaBHEHUS U CUCTEMBbI
YpaBHEHUH

52

Jlornueckue GyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKLIUH OT KOJIMYECTBA apryMEHTOB.
[TosHble cHcTEMBI JTIOTHYECKUX (PYHKITHI

53

Kanonunueckue GpopMbl JOrHYECKHX
BbIpakeHU. COBEpLICHHbBIE
JM3bIOHKTUBHBIE U KOHBIOHKTUBHbBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI HX
MOCTPOEHHMSI 110 TAOIUIE HCTUHHOCTH

54

Jlormyeckue 3JeMeHTEL B COCTaBe




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsaHbiit
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXeme

57

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBieHue LeIbIX YUCEN B TaMATU
KoMIibtoTepa. OrpaHUYEHHOCTh JUana3oHa
Yycell IPU OTPaHNYEHNUN KOJINYECTBA
paspsaoB. [lepenonnenue paspsiaHoit
CETKH

59

be33HakoBbIE ¥ 3HAKOBBIC JTAHHBIC.
3HAKOBBIN OUT. JIBOMYHBIHA
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
quCe

60

[To6uToBBIEC TOrMYECKHE OTIEpAIIUH.
Jlornueckwuii, apuMeTHICCKUI 1
LUUKIUYECKUI CIBUTH

61

[[IudpoBanue ¢ MOMOINIBIO MOOUTOBOM
onepanuu «uckiroyvaroriee NI

62

HpeﬂCTaBHeHI/Ie " XpaHCHUC B IaMATU
KOMIIBKOTEPA BEIICCTBECHHBIX YUCEII

63

Brinmoanenue onepauﬂﬁ C BCIICCTBCHHBIMU
qucCjIaMH, HAKOIIJICHUC OIINO0K npu
BBIYHCIICHUAX

64

[IpakTtuyeckas pabora no teme «M3yuenue




nmopaspaaHoro MalliMHHOTO NpCACTAaBJICHUS
I EJIbIX U BEHICCTBECHHBIX YUCCII»

65 AHanu3 anropuTMOB 1
Oransl pelieHns 3aa4 Ha KOMIIBIOTEPE.

66 NHcTpymeHTaNIbHBIE CPEACTBA: 1
TPAHCIATOP, OTIAAAYUK, TPOPUITHPOBILIUK
Cpena nporpamMupoBanust. Komnusiimst

67 U MHTEPIIpEeTalys POrpaMMm. |
Bupryansnsie mamnsbl. THTErppOoBaHHas
cpena pa3pabOTKu

68 MeTo1bl OTJIaJIKK TPOTPaMM 1

69 Tunsl nepeMeHHbIX B s3bIKE |
MIPOrpaMMHUPOBAHUS

70 O06paboTKa LETBIX YUCEI 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 CiyyaliHble U IICEBIOCTyYalHbIC YHCIIa 1

73 Betnenus. CiioxHbIE yCIOBUS 1

74 Hukiel ¢ ycnoBuem 1
L{uKIIBI 10 TIEpEMEHHOM.

75 B3aumoszameHseMoCTh pa3InyHbIX BUIOB 1
LIUKIIOB

76 O06paboTka HaTYpaJIbHBIX YHUCEI C |
HCIIOJIb30BAHNEM LIUKJIOB
HaxoxnaeHne Bcex NpOCThIX YHMCEN B

77 3amaHHOM nuana3one [Ipaktudeckas | 0.5
pabota no Teme «Pemienne 3a1a4 METOIOM )
nepebopa»

78 HNuBapuanT nukia 1




79

JIOKyMEHTUPOBaHUE POrPAMM

O06paboTKa JaHHBIX, XPAHSIINXCS B

80 .
daitmax

81 PazOuenue 3agaun Ha oA3a1a4n
Wcnonp3oBanue ctaniapTHON OMOIMOTEKN

22 s3bIKa IporpaMMupoBanust. [lonkiroueHue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHHUX
IIPOU3BOIUTENEHN

83 [Toanporpammsl (pouie1ypsl U (PyHKIIUN)

84 [Toanporpammsl (pouie1ypsl U PyHKIIUN)

85 [IpakTnueckas paborta o treme
"PazpaboTka moamporpamm"
Pexypcus. PexkypcuBHBIE 00BEKTHI

26 (bpaxransr). PexypcuBHBIE TTpOLIETYPHI 1
¢byuknun. Mcnonbp3oBaHue creka s
OpraHu3aluK PEKyPCUBHBIX BHI30BOB

87 [IpakTuueckas pabora o treme
"PexypcuBHBIE TOAITPOTrpaMMBbI"

28 MoaynbHbII TPUHIUT TOCTPOCHUS
MporpaMm

89 YuciaeHHbIe METObI

90 [IpakTnyeckas paboTta o Teme
«YucneHHoe pelieHne ypaBHeHU»

01 Hcnonbs3oBaHue AUCKPETU3ALUH B
BBIUMCIIUTENIBHBIX 3a/1auax
[IpakTuyeckas paboTta o Teme

92 «[TpubnmxéHHOE BHIYHUCICHUE ATHH

KPUBBIX U IUIOIIAAeH GUryp»




93

[Ipaktuyeckas padora no teme «Ilouck
MakcUMyMa (MUHUMYMa) ()YHKIIHI

94

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

95

AnTropuTMBI 00pabOTKH CUMBOJIBHBIX
CTpOK: pa30MeHNe CTPOKU Ha CJIOBA 10
MpOoOeIbHBIM CUMBOJIAM

96

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

JIPYTyIo CTPOKY

97

[IpakTrueckas padboTa mo Teme
"O06paboTKa CTPOK C UCITIOJIH30BAHUEM
(GhyHKIMA cTaHIapTHON OMOTUOTEKH s3bIKA
nporpaMMuUpoBaHus"

98

I'enepanus ciioB B 3a1aHHOM aipaBUTE

99

MaccHuBbl U ITOCIEN0BATEIbHOCTH YHUCEL.
[IpakTueckas paboTa o Teme
"3amnonHeHue maccusa'

0.5

100

O06001mEHHbIE XapaKTEPUCTHKU MacCHBa

101

JIMHEWHBIN NOUCK 3aJJaHHOTO 3HAUCHUS B
MaccuBe. [Ipaktuueckas paboTa mo Teme
"JInHeHBIH TOUCK 3aJaHHOTO 3HAUEHUS B
maccuBe"

0.5

102

[Ipaktrnyeckas pabdora o teme "[louck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)




3JIEMEHTA B YUCJIOBOM Maccuse'

CopTupoBKa 0THOMEPHOTO MacCHBA.
[IpocThie METOIBI COPTUPOBKH.

103 1 0.5
[Ipaktuyeckas pabdora o Teme "[IpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciausiHueM. beictpast

104 COPTUPOBKA MaccuBa (aJIrOPUTM | 0.5
QuickSort). [IpakTuueckas paboTa 1o Teme '
"bricTpas coprupoBka maccusa
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas paborta mo Teme 1 0.5
" JIBOMYHBIN TTOMCK"

106 JIBymMepHBIC MaCCHBBI (MAaTPHUIIHI) 1

107 Anroput™bl 00pabOTKH MaTPHIL 1

108 Pemrenue 3amay agann3a JaHHBIX 1

109 CpencrBa TEKCTOBOTO MPOLECcopa 1

110 KomnbrorepHasi BEpCTKa TEKCTA 1
[IpakTruueckas pabota o Teme "BépcTka

111 JOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3upOBAHMS 1

113 [IpakTuueckast paborta o Teme | |
"MHOTOCTpaHUYHbIE JOKYMEHTHI"
O6naunblie cepBuchl. KomnekTuBHas

114 paborta c nokymeHntamu. [IpakTrueckas | 0.5
pabota no Teme "KosuiektuBHas pabota ¢ )
JOoKymMeHTaMu"

115 Awnanus gaHubeIX. bosbiie naHHbIe 1




116

MammHaHOE 00ydeHHe

117

AHaM3 TaHHBIX C TTOMOTIBIO YJICKTPOHHBIX
TaOIUIL

118

[IpakTudeckas pabora o Teme "AHamu3
JAHHBIX C MTOMOIIBIO AIEKTPOHHBIX
grliig

119

[TocTpoenue rpagukoB GyHKINHA.
[IpakTnueckas pabora o treme
"HarnsimHoe npeacTaBieHue pe3yabTaToB
CTaTHUCTUYECKOI 00pabOTKH TaHHBIX B
BHJIE IMarpaMM CpeJICTBaMHU pelakTopa
ANIEKTPOHHBIX Tabnui"

0.5

120

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

0.5

121

[Toxbop mapamerpa. [IpakTuueckas pabora
1o teme "HuciaeHHoe pernieHue ypaBHEeHUH
C TIOMOIIIBIO TI0100pa apamerpa”

0.5

122

OnTumu3anus Kak OUCK HaAWTy4IlIero
peleHys B 3aJJaHHbIX YCIOBUSX.
[IpakTuyeckas pabora no teme "Pemenue
3aJa4 ONTUMH3ALMHU C TIOMOIIIBIO
AJIEKTPOHHBIX TabHI"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

[ G G [ S SN




128 PesepBHOE Bpems 1
129 PesepBHOoe Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOoe Bpems 1
132 PesepBHOE Bpems 1
133 PezepBHoe Bpemst 1
134 PesepBHoe Bpemst 1
135 PezepBHoe Bpemst 1
136 PezepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
KonunuectBo napopmanuu 1
ANTOPUTMBI CKATUA TaHHBIX 1
Anroputm Xahdmana 1
[IpakTnueckas pabota no teme "CxaTue
4 JTAHHBIX C TIOMOIIIBIO aNrOPUTMAa 1 1
Xapdmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTUS JAHHBIX C TIOTEPSIMH.
6 [IpakTrueckas padota o teme "Cxxarue 1 0.5
JTaHHBIX ¢ ToTepsimu (anroputMmbl JPEG, ’
MP3)"
7 CKopocCTh nepeayu JaHHbIX 1
8 [TomexoycTONYMBBIE KOABI 1
9 [IpakTuueckas paborta o Treme | |
"[TomexoycroitunBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslil 3 dekT. |
VYnpasieHue kak THPOPMaMOHHBIN
npouecc. O6paTHast CBsI3b
11 Moenu u MoeIupOBaHKUE 1
12 I'pader 1
13 Pemenue 3a1a4 ¢ nomoluisio rpagon 1




14

HepeBbs

15 OCHOBBI TEOPUU UTP
[Ipaktuyeckas padora o teme "[louck

16 BBIAI'PBILIIHOM CTPATErMu B UTPE C TIOJHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

13 [IpakTnueckas padora o teme "Cpezncraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanuzaiys MOHATHS ArOPUTMA.

19 Mammuna TrrOpHHra Kak yHuBepcaibHas
MOJieJb BeIuncieHuil. Tesuc Yépua—
Trropunra
[IpakTrueckas padoTa o Teme

20 "CocraBiieHHE MPOCTON MPOrpaMMBbl TS
MamuHbl Trropunra"

21 Mamuna I[locta

22 Hopmansnbie anropudmer Mapkosa
ANropUTMHYECKU Hepa3pelIMble 3aauu.

23 3agaua octaHoBa. HeBO3MOXKHOCTH
aBTOMATHYECKOM OTJIaJIKU MTPOrpaMMm

24 CnoXHOCTh BBIYMCIEHUI
ITonck mpocThIX YKCEIN B 3aJaHHOM

25 Jana3oHe C MOMOIIbIO aIropuT™Ma
«pemeto JparocheHar

26 [IpakTnyeckas pabdora o teme "[louck
IIPOCTBIX YHCEN B 33JaHHOM JHaria3oHe"

7 MHoropasps/IHbl€ LENbIE YNCIIA, 3aJa41

JUTMHHON apu(METHKH




28

[IpakTuyeckas paboTa 1o Teme
"Peanu3zanus BEIYMCICHUN C
MHOTOPA3psIHBIMU YKcaamMu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHus ). XAII-TaOIUIIBL.
[Toctpoenne andaBUTHO-4aCTOTHOTO
CIIOBaps IS 33/1aHHOTO TEKCTa

30

[IpakTnueckas paborta o Treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps JUIs 33JJaHHOTO Tekcra'"

31

AHa.]'H/I3 TEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brigenenue mocinegoBaTebHOCTEH IO
mabsiony. PerynspHbie BEIpaKEeHHS.
YacToTHEIN aHAIHN3

32

[IpakTuueckas padota o teme "Ananus
TEKCTa Ha €CTECTBEHHOM fA3LIKE"

33

Crexn. AHaIN3 MMpaBUJIbHOCTH CKOOOYHOTO
BBIPAXKCHHUA

34

Brruncnenue apupmMernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

hopme

35

[IpakTuyeckas paboTta o Teme
"Bbruncienue apupmMeTndeckoro
BBIpaXKEHHUs, 3alIMCAaHHOTO B TIOCTPHUKCHOMN

dbopme"

36

Oqepezuzl. Hcnons3oBanue oucpean jist
BPCMCHHOT'O XpaHCHUA JaHHBIX

37

[IpakTuyeckas paboTta o Teme




"Ucnonw3oBanue ouepeau"”

38

[epeBbs. Peannzanus nepeBa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. /[BOnYHBIE
(bunapnsie) nepesbs. [locTpoenue aepesa
IUTSl 33JAHHOTO apHU(PMETHIECKOTO
BBIPAKCHUA

39

[IpakTnueckas pabora o Treme
"Ucnonb30BaHue AepEBHEB IS
BBIYMCIICHUS apUPMETHIECKAX
BBIpaKeHUI"

40

PexypcuBHBIC alropuTMBI 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

AnroputMmsl Ha rpadax. [Toctpoenue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xo0x rpada B rimyobuny. O6xox rpada B
HIUPUHY

44

KonndecTBo pa3nuyHbIX ITyTel MEXIy
BEPIIMHAMHA OPUEHTUPOBAHHOTO
alMKJINYEeCKoro rpada

45

Anroput™m JlefKcTphl.

46

[IpakTuyeckas paboTta o Teme
"BbIunciienue JUIMHBI KpaTyaiIero myTu




MEX]ly BepIIiHaMu rpada (aIroputm
HeiixcTpsr)”

47

Anropurm ®noiina—Y opiiamuia

48

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

49

[IpakTnueckas pabora o Treme
"Bbrunicnenue pekypCcuBHbBIX QyHKIUHN C
MTOMOIIBI0 TUHAMHYECKOTO
MporpaMMHpoBaHus"

50

3agauu, pernaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/ISIZ
MOJICYET KOJIMYECTBA BAPHAHTOB

51

[IpakTuueckas padota o teme "Iloacuér
KOJIMYECTBA BApPHAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 MporpaMMupoBanus”

52

33,[[3‘11/1, pemacMbI€ C IIOMOIIBIO
JUHAMHUYCCKOI'O IIporpaMMHUPOBAaHMs:
3aJa4yy OIITUMHU3alluHN

53

[TonsiTHe o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TonsiTue 06 06BEKTHO-OPHUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU

55

O0BekTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

57

[IpakTuyeckas paboTta o Teme




"Mcrionb30BaHKie TOTOBBIX KJIIACCOB B
nporpamme”

Pa3paboTka nmporpaMm Ha OCHOBE

58 00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[TpakTudeckas padota "Pa3paborka

59 MIPOCTOI MPOrpaMMBbl C UCTIOJIb30BAHUEM 1
KJ1accoB"
Wukancynsauus. [Ipaktuueckas pabota no

60 teMe "Pa3paboTka Ki1acca, NCIOIb3YIOIIETO 0.5
WHKaICYJSAIHI0"

61 Hacnenosanue. [Tomumopduszm

& [IpakTrueckas padoTa mo Teme |
"PazpaboTka nepapxuu KiaccoB'
Cpensbl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nnTepderica
M0JIb30BaTeNs

64 [IpoextupoBanue nnTepderica
MOJIb30BaTeNs

65 Hcnonb3oBaHue TOTOBBIX YIPABIIsIEMbIX
AJIEMEHTOB JJIsl OCTPOeHus uHTepderica
[IpakTuueckast paborta o Treme

66 "Pa3paboTka mporpamMmsl ¢ TpapuIecKuM 1
uHTepgeiicom”

67 N3ydeHnne BTOpOro s3bIka
MPOrPaMMUPOBAHHUS

68 N3ydeHne BTOpOro s3bIka
MPOrPaMMHUPOBAHHS

69 DTanbl KOMIIbIOTEPHO-MATEMAaTHUYECKOTO




MOJCIUPOBAHUSA

70

JluckpeTruzamus mpu MaTeMaTHIeCKOM
MO/ISTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoenupoBaHu€e ABUKECHUS

71

[IpakTuyeckas pabora 1o Teme
"MonaenupoBaHue IBIKEHUS"

72

MopenupoBanue OMOJIOTHUECKUX CHCTEM.
[IpakTnueckas paborta o treme
"MopaenupoBaHue OHOJIOTHIECKUX CUCTEM"

0.5

73

MaremaTndecKkre MOJIETH B DKOHOMHKE.
BrruncnuTenbHbIe SKCIEPUMEHTHI €
MOJIEIIMHA

74

BepostHocTHbIe MOfIenu. [IpakTryeckast
pabora o Teme "MmMuTanmoHHoe
MOJIETUPOBAHNUE C MTOMOIIBI0 METO/1a
Mownrte-Kapno"

0.5

75

KommbrotepHoe MoieIMpoBaHue CUCTEM
yIpaBICHUS

76

O06paboTka pe3ynbTaTOB IKCIIEPUMEHTA

77

TabmuuHble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, coprupoBka 1 GUIbTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TaHHBIX.
3anpockl ¢ napaMeTpaMu. Berancisiemsie
0JIs B 3a1pocax

79

[Ipaktuyeckas paborta no teme "Pabora c
rotoBoit 0a30il TaHHBIX"

80

MsoroTtabanunble 6a3bl JaHHBIX. THITBI
cBsizell Mexay TabnuamMu. BaemHui




K04, I{emocTHOCTE 0a3hl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTAOIUYHON 0a3bI
TaHHBIX"

2 3ampockl K MHOTOTaOIUYHBIM 0a3am
JTAHHBIX

23 [IpakTnueckas padbora o teme "3anpocsl K
MHOTOTa0IUYHOM 6a3ze JaHHBIX"

84 SA3b1k ynpasnenus gaaabiMu SQL
[IpakTnueckas pabora o treme

85 "VrpaBneHue TaHHBIMU C TTOMOIIIBIO S3bIKA
SQL"

26 Hepensunonnsie 6a3pl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNuTepHeT-npunoxeHus
[TonsiTue o cepBepHOM M KIIMEHTCKOU

88 4yacTaX caiTa. TeXHOJOTUS «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcHogsl si3p1ka HTML

90 [IpakTuueckas pabota no teme "Cosnanue
TEKCTOBOM BEO-CcTpaHUIIbI"

91 OcHogsl si3p1ka HTML

92 OcHogsl si3p1ka HTML
IIpaktuyeckas padora no teme "Co3nanue

93 BE0-CTPaHUIIBI, BKIIFOYAIOIIEH
MYJIbTUMENITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JAHHBIE, BU€0)"

94 OcHoBBI KackaHBIX Ta0OauI] cTreH (CSS)




[IpakTuyeckas paboTa 1o Teme

95 "OdopmiteHre CTPaHUIIBI C TTOMOIIIBIO 1
KacKaJHbIX Ta0muI cTuiein”

96 Cuenapun Ha si3bike JavaScript

97 Cuenapun Ha si3bike JavaScript

98 dopMbI HA BEO-CTpaHUIIE

99 [IpakTnueckas pabota no teme "O6paboTka |
TaHHbIX (popm"

100 Pa3memenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiyioB Ha CaT
Kanpuposanue. McnpaBnenue

101 nepcnekTuBkl. ['ucrorpamma. Koppexuus
YPOBHEM, KOPPEKILIHS 1BETA.
OO6ecrBeunBaHKE IBETHBIX N300pKCHUI
Broj m300pakeHut ¢ MICHIOJIb30BaHUEM

102 Pa3IUYHbBIX HU(POBBIX YCTPOICTB. 0.5
[IpakTrueckas padota o teme "OOpaboTKa ’
nudposbix Gororpadmii”
Peryms. Pabora ¢ obnactsamu. OuiabTpsl.

103 [IpakTuueckas pabora o teme "Peryiib 0.5
nudpoBbIx Gororpadmii"
MHuorocnoiiabie n3o0paxenus. TekcToBbie

104 ciou. Macka cnost. Kananel. Coxpanenue
BBIZICTIEHHOM 00JacTH

105 [IpakTuueckast paborta o Teme |
"MHorocnoitHbie n300paxxeHus"

106 [ToaroTroBka UmIrOCTpaIuii st BeO-CalTOB. 0.5

[IpakTuyeckas paboTta o Teme




" AHUMHpOBaHHBIE N300paKeHU"

Bekropnas rpaduka. Bekropusarms

107 ) 1
pacTpOBBIX N300paKeHUN

108 [IpakTuyeckas padora mo Teme "BekTopHas |
rpagpuka"

109 [IpuHIMIBI HOCTPOEHUS U PEIAKTUPOBAHUS |
TPEXMEPHBIX MOJEIEN

110 [Ipaktuueckas padota o teme "Co3nanue |
MIPOCTBIX TPEXMEPHBIX MoAeIen"

111 Cerounble Mosien. Marepuaiibl 1

12 [IpakTnueckas padbora o teme "CeTouyHble 1
mozaenn"

113 MonenpoBaHue UICTOYHUKOB OCBEIICHHUSL. |
Kamepnt

114 [IpakTrueckas padoTa o Teme |
"Pennepunr"

115 AnuTuBHBIE TeXHOJO0THHU (3D-ipUHTEpHI) 1

116 [ToHsiTue 0 BUPTYyaJIbHOM PEATLHOCTU U |
JIOTIOTHEHHOM peanbHOCTH

117 PesepBHOE BpeMst 1

118 Pe3epBHOE BpeMst 1

119 PesepBHOE Bpems 1

120 PesepBHOE 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 Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE BpeMmst 1
134 Pe3epBHOE BpeMmst 1
135 PezepBHoe Bpemst 1
136 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

ITPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX HPHUHIMIIOB YCTpOMCTBAa M (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWMJIBHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BlIaZleHHMEe HaBbIKAaMH pabOThl C
OTIEpAallMOHHBIMM CHCTEMaMH U OCHOBHBIMHU BHJAaMH I[POTPaMMHOIO
obecrieueHus JUid  peuieHus y4yeOHbIX 3aJad [0  BBIOpaHHOM

crenuaIn3aiin

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIAX OpraHU3alMU |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETHU3AIWK Pa3JIMYHBIX BHI0B

nHpopmanuu

1.4

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOM
nHbopManMy (3aIMCh YHUCEN B TO3WIUOHHOW CHCTEME CUHWCIICHUS,
JETTUMOCTD TIETIBIX YHCEN, HaX0XKICHHE BCEX MPOCTHIX YMCEN B 33aHHOM
nuamnasoHe; o0paboTka MHOTOPA3PSAHBIX  IEJIBIX  YHCEN;, aHalu3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCACTB

cpensl pazpaboTKu

1.6

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

Cpe€acTBax CO3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJIn4uc Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3IMIHBIX

npoeCCHOHANIBHBIX cepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaToOM, IO3BOJIAIOMIUM OCYHICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O0 HATYpPaJIbHOTO YHCJIda B PA3JIMYHBIX CUCTECMaX
CUHCIICHHA, BbIIIOJHATH Hp606pa30BaHI/IH JJOTNYCCKUX BBIpa)KeHPIfI,
HCIIOJIb3Ys 3aKOHBI anre6pbl JIOTUKH,; OIPCACIIATH KpaT‘-IafIHIHfI IyTb BO
B3BCIIICHHOM rpa(be n  KOJIHUYCCTBO HYTeﬁ MCXKAY BCpIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINYICCKOTO rpa(ba




Ymemo

2.1

YMeHne WuCnojb30BaTh KOMIIBIOTCPHO-MATCMATUICCKHUEC MOACIU JIA
aHann3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETIh MOACTHUPOBAHUA,
BBINIOJIHATL aHaJIUW3 PE3YJIbTATOB, IOJYYCHHBIX B XOAC MOJACIHMPOBAHUSA,
OCHUBATb AaJACKBATHOCTbL MOACIU MOACIUPYCMOMY O6’I)CKTy U

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJAEIUPOBAHNUS B HAIVISIATHOM BHJIE

2.2

YMmenue kinaccHPHUIMPOBATH OCHOBHBIC 3a/ladll  aHAM3a JaHHBIX
(TIporHo3upoBaHue, KJ1acCUpUKaIus, KJIaCTepU3aLus, aHaJIN3
OTKJIOHEHHI1); MMOHUMATh TOCJIEIOBATEILHOCTh PEIICHUS 3a]a4 aHaau3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA Ka4eCTBA JIaHHBIX,
BBIOOp W (WJM) TOCTPOCHHE MOJENH, TpeoOpa3oBaHUE JTaHHBIX,

BU3yalIM3alud JaHHBIX, HHTCPIIPETAINA PE3YIbTATOB

2.3

YMmenue onpenensitb HHGOPMALMOHHBINA 00bEM TEKCTOBBIX, I'paUUECKUX
1 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax TUCKpPETH3alUuu. Y MEHHE
OTIPENeNIATh  CPEHIOI CKOpPOCTh TIepelayd JaHHbBIX, OLEHUBAaTh
W3MEHEHHE BpEeMEHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTepUCTHK KaHaja CBS3U
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YMeHue CTpouTh KOJA, OO0eCcleyuBaIOUIMN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS MPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HuCnoib30BaTh IMPU PEHICHUHM 3a7ad CBOMCTBA MO3WIIMOHHOU
3alMCHU YMCEN, aJrOPUTMbI MOCTPOCHMS 3allMCH 4YHCIa B MO3UIIMOHHOM
CUCTEME CUHCJICHHs C 3aJaHHBIM OCHOBAHHEM U IOCTPOEHUS 4YHCIa MO
CTpOKe, cojepxalleil 3amuch 3TOr0 4ucia B IO3UIMOHHOW cHCTEMe
CUMCIICHHS  C  3aJaHHbBIM  OCHOBaHHEM; YMEHHE  BBINOJIHSITDH

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

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax MO 3aJaHHOM  Talnwuile
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTHMHHOCTH  BBICKA3bIBAHMS,

COACPKaAUICI0 NIEPEMCHHBIC, PCIIATh HECJIOKHBIC JIOTHYCCKUEC YPABHCHUA

2.7

YMeHue peuiath aJrOpuTMHYCCKHUC 3a/ladd, CBA3aHHLIC C aHAJIMN30M
l"pa(bOB (3aL[an/1 MNOCTPOCHUS ONTHUMAJIIBHOTO IIYTH MCKAY BCPIIMHAMHU
rpadpa, OIIPCACIICHUA KOJINYCCTBA PA3JIMYHBIX HYTeﬁ MCKAY BCpUIMHAMU

OPUCHTHPOBAHHOTO ANUKIINICCKOT'O rpaq)a)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB U JJIA
IMPEACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIan(eHHﬁ, pu peUHICHUHU 3aJa4
INOMCKa W COPTUPOBKH; YMCHHC CTPOUTH ACPCBO HUIPBI IO 3aJJdHHOMY
AJIITOPUTMY;, p33pa6aTbIBaTB 1 000CHOBBIBAThH BBIMT'PBINIHYIO CTPATCrUIO

UTPBI




2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJIB30BAHUCM TaGJII/II_[
TPAaCCUPOBKU; OIPCACITIATH 0e3 UCII0JIb30BaHUS KOMIIBIOTCPa PE3YyJIbTAaThbl
BBIINIOJIHCHHA HCCJIOXKHBIX MPOrpamMm, BKIHOYAKOIINUX IUKIIbI, BETBJICHUA U

nmoanporpaMmsal, IIpH 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensTh CIO0XKHOCTh H3Yy4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHUE IEMEHTOB MacCHBa, COPTUPOBKA MAacCHBa,
nepebopHbIe aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IIPUMEpPHI

HECKOJIbKHX aJITOPUTMOB pa3H01‘/’1 CJIOKHOCTHU IJIA pCHICHUSA OI[HOI71 3aga4u

2.11

BJ'IaI[eHI/Ie YHUBCPCAJIIBHBIM  A3BIKOM  IMPOIrpaMMHPOBAHUSA  BBICOKOT'O
ypoBHs (Ilackans, Python, Java, C++, C#), npencraBieHusiMu 0 6a30BBIX
TUIIAaX JAaHHBIX W CTPYKTYypaxX HAHHBIX; YMCHUC HCIIOJIb30BATH OCHOBHLIC
VIPABIIOIIAE  KOHCTPYKLIUU; yMeHUe OCYILLECTBIIATH a”anus
MPEIIOKEHHOW  MPOrpaMMbl:  ONPEAENsATh  pe3ylbTaThl  pabOThI
oporpaMMbl IIpU 3aJaHHBIX MCXOAHBIX OAHHBIX; OIMPCACIIATH, IIPU KAKHUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJTYUYCHUEC YKa3aHHBIX PE3YJIbTATOB;
BBISIBIISITh JIAHHBIE, KOTOPblE MOTYT MpPHUBECTH K OIIMOKe B pabote
IIPOTrpaMMBEL; bopMynupoBaTh  MPEMJIOKEHUS MO0  YIYYHICHHUIO

MIPOrpaMMHOTO KO/1a

2.12

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nporpaMMupoBanus Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TPEICTaBJICHHE 4YHCIa B BHIC Habopa MPOCTHIX
COMHOKHTEJICH; HaXO0XJICHHE MaKCUMaJIbHONW (MUHUMAILHON) IUGPHI
HATYPAJIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUKCIICHHS C OCHOBaHUEM,
He mnpeBblmaromuM 10; BbUKCIEHUE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOH TOCIIEIOBATEILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEr0  apuPMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JIEMEHTOB, YIOBICTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBA; yMEHHE
UCIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX TUIOB C Y4ETOM
OTPaHUYCHUN Ha JMAara3oH WX BO3MOXKHBIX 3HAYCHHH, MPUMEHATH IPH
pelIeHUH 3a/1a4 CTPYKTYPhI JaHHBIX (CHHCKH, CIOBAapH, CTEKH, OUEPEIIH,
JIepeBbs); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpPHU
pa3paboTKe mporpamMM OUOIMOTEKH MOAMPOTPaMM; YMEHHUE HCIIOIb30BATh

cpeacTBa OTIIAAKU IIPOTrpaMM B CpCAC IMPOrpaMMHUPOBAHUSA

2.13

YMmenue HUCIIOJIB30BAaTh SJICKTPOHHBIC Ta6J'II/ILU:I JJIA aHaJInu3a,

npeacTaBieHus U oOpabOTKM MaHHBIX (BKJIHOYAsi BBHIOOP ONMTHMAIBLHOTO




pelieHusi, moadop JMHUM TPEHJA, PEHICHHE 331ad MPOTHO3HPOBAHUA);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (pEIUUOHHBIE) 0a3bl JMaHHBIX H

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJBb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHHA;
NOHMMAaHHUE BO3MOXHOCTEH LHM(POBBIX CEPBUCOB TIOCYAAPCTBEHHBIX

yciyr, Tu(POBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTD

1.1

OcCHOBHbIE TEH/ICHIIUU PA3BUTHSI KOMIIBIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHNS. MHOronpouneccopHsle cucreMsl. PacripenenéHnsie

BBIYMCIIMTEIIbHBIE CUCTEMBI U 00pa0OTKa OOJIBIITNX TAHHBIX

1.2

[IpuHUIUIBI TOCTPOCHUST W allllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBoie mpotokoisibl. Cerb HWHTepHer. Agppecaunust B cetu HHTepHerT.
[TpoTtoxoinbr crexka TCP/IP. Cuctrema nomennbix umén. Paznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACeTeH

1.3

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

WMEHOBaHUs ¢aiioB B moiroBpeMeHHoW mnamsTu. [llaGmonHbl ams omucaHus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBHCHUMOCTD BpEMCHHU nepeaayn oT

nH(}OpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJa CBS3U

1.5

[IudpoBanmne manapix. CumMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [Hudpsr

npoctoit 3amenbl. [ludp Ilesaps. [udp Buwkenepa. Anroputm mmdpoBaHus
RSA

1.6

Kop1, mo3Bossitonne 00Hapy>KMBaTh M UCIIPABIIATH OMIMOKH, BO3HUKAIOITUE TTPH
nepenade naHHbeIX. Paccrostane Xammunra. KogupoBanue ¢ moBTOpeHHEM OUTOB.

Konapr Xommunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

HBOH“IHOG KOOWpOBaHHUC. PaBHOMepHBIe u HEPAaBHOMEPHEIC KOJBI.
HCKO,Z[I/IpOBaHI/Ie COO6HICHHI>'I, 3allMCaHHBIX C IMOMOINBKO HECPABHOMCEPHBIX KOJOB.
Ycnosue daHo. HOCTpO@HI/IC OJHO3HAYHO JACKOANPYEMbBIX KOAOB C IIOMOIIBIO

JepeBa

2.2

Teopernueckre TOAXOABI K OIEHKE KojuuecTBa uWHMopMaruu. EauHUIs!
U3MEpEeHHS KoiudecTBa HWHMOpManuu. AJ(aBUTHBIA TOAXOJ K OICHKE
KoiuuecTBa uHGopManuu. 3aKoH aIIUTUBHOCTH uHpopmanuu. Dopmyna

Xapriu. Uapopmanus u BepositHocTh. Popmyna lllenHona

2.3

CucTteMBbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX YucclI B
MO3UIMOHHOM CHCTEME CUYMCJICHUS. CBolicTBa MO3UIIMOHHOM 3alllUCH YHCHAa:
KOJIMYCCTBO I_[I/I(bp B 3aIlMCH, IIPpHU3HAK ACIUMOCTHU YUCJIa HA OCHOBAHUEC CUCTCMEIL
CUHHCJICHUA. AJ'IFOpI/ITM nepeBoJa neyioro 4uciia u3 P-u4HO# cucteMbl CUMCICHUS

B JCCATHYHYIO. AJ'IFOpI/ITM nepeBoia KoHeyHOM P-uuHOi I[pO6I/I B ACCATUYHYIO.




AJNTOpUTM MEpeBOJia LEJIOTr0 YHucia U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOM necaATUYHOM Jpobdu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAUATEPUYHAS] CUCTEMBI CUMCIICHHS, CBSA3b MEXIY HUMMU.

ApupmeTrueckie onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS
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Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO -ACCATHUYHAas1 CUCTEMA

CUHCJICHUA

2.5

Komuposanue texctos. Koguposka ASCII. OnHoOaliTHbIe KOaupoBku. CTaHaapt
UNICODE. Komupoka UTF-8. Ompenenenne wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIEHUI

2.6

Koauposanue nzobpaxennii. OnieHka HHGOPMAMOHHOTO 00bEMa rpapuuecKux
JAHHBIX MPH 33JaHHBIX Pa3peUICHUH U TIIyOMHEe KOAUpOBaHUs 1LiBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OneHka HMH(OPMaMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX MPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U Pa3pAAHOCTH KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsTue Bbicka3biBaHus. Bbicka3biBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpBI CyllIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIPaKEHUS.
Jlormdeckue ToxecTBa. Jlornyeckue onepannuy 1 onepaniy HaJl MHOKECTBaMHU.
3aKkoHbl anreOpbl JIOTUKUA. OKBUBAJEHTHBIE MPeoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbI YPaBHEHU .

Jlormueckre (YyHKIUH. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKHX
(YHKIMHI OT KOJIMYECTBA apTyMEHTOB.

Kanonuueckue GopMbl JOTHYECKUX BBIPOKCHHUI

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jloruueckue dJeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Muoropaspsanusiii cymmatop. [locTpoenne cxem Ha JIOTUYECKUX DJIEMEHTax I0
3aJJaHHOMY JIOTHYECKOMY BBIPAKECHHIO. 3alUCh JIOTHYECKOIO BBIPAXKEHHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJCIIUPOBAHUA. A,Z[eKBaTHOCTL MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3YJIbTAaTOB MOACIINPOBAHUSA B BUIC, y,Z[O6HOM AJI1 BOCIIPpUATHUA

yenoBekoM. I'paduueckoe mpeacTaBIeHHE TaHHBIX (CXEMbI, TaOIHUIbI, TPAQUKN).

2.11

[IpeacraBinenne uenblIXx 4YHCEN B NaMATH KoMibioTepa. OrpaHuyeHHOCTb
JIMara3oHa 4Yucel IpU OrpaHUYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKu. be33HakoBble U 3HAKOBBIEC JaHHBIC. 3HAKOBBIN OUT. J[BOWYHBIIH
JOTIOJTHUTEBHBINA KOJI OTPULIATEIIbHBIX YUCET.

[lobutoBble normueckue omnepauuu. Jlornueckuid, apudmernueckuii u

nuknudecknit cnuru. llludpoBanne ¢ TOMOIIBI0 TMOOUTOBOW oOmepanuu




«uckimouaromee UJI»

2.12

[IpencraBieHye BEIIECTBEHHBIX YHMCE B MaMsITH KOMIIbIOTEpa. 3HaJalas 4acThb
U TOpANOK uMcna. Jluama3oH 3HAa4eHUH BelIeCTBEHHBIX uwucenl. [IpoGiemsl
XpaHEHMs BEIIECTBCHHBIX 4YHUCEN, CBSA3aHHBIE C OrPaHUYCHHEM KOJIUYECTBA
pa3psAnoB. BreinmonHeHue onepanuii ¢ BEIIECTBEHHBIMU YHCIAMH, HAKOILJICHUE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padppr. OcnoBuble TOHATHS. Buapl rpados. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIUCKOB CMEXKHOCTH. Pemienue
AITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHUE
ONITUMAIILHOTO MyTH MEXAY BepIIMHaMu rpada, oImpeneseHue KOJIUYeCTBa

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

rpaca)

2.14

HepeBrsa. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoda Jepesa.
[IpencraBnenne apugMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonb3oBaHue

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

2.15

JluckpeTHbIe UTPhI IBYX UTPOKOB ¢ ToJIHON mHpopManment. [Toctpoenne nepesa
nepebopa BapUaHTOB, OIHKCAHUE CTpPATeTMH Wrpbl B TaOnuyHOW (dopme.

BrIMrphIHbIE ¥ IPOUTPBIIIHBIE O3ULINN. BBIMTPBIIIHBIE CTpaTErnN

2.16

CpenctBa  HMCKYCCTBEHHOTO — WHTeiiekTa. MpeHtudukanms U moOHCK
n300paxeHuii, pacrno3HaBaHue jaull. lcronb3oBaHHEe METO/IOB UCKYCCTBEHHOI'O
MHTEJJIeKTa B 00yJaromux cucreMax. Mcnoap3oBaHre METOJ0B UCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexuuke. MiaTepuer Bemeid. Heliponnsie cetn

ANTOpUTMBI U IPOTrPAMMHPOBAHKE

3.1

(DOpMaJ'II/BaI_[I/If[ IOHATHA aJIOPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpCAJIbHas

MOJCIb BBIYHCIICHHUI

3.2

OneHka CIOKHOCTH BBIYHCIICHHA. Bpemss paboTel 1 00BEM HCIOIB3yeMOM
namsiTH, MX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OlleHka
ACUMIOTOTUYECKOM CII0)KHOCTH alTOPUTMOB. AJITOPUTMBI MOJTHMHOMHUAIBHON
cnoxHoctu. [lepebopubie anroputMmbl. [IpuMepsl pa3nUUYHBIX aITOPUTMOB

pEeIICHUA OJTHOM 3aauu, KOTOPbIC UMCIOT PA3JIMYHYHO CJIOKHOCTDb

3.3

OHpe,Z[CJ'ICHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTGﬁH.IHX AJIrOpuTMOB
YIIPaBJICHUA HUCHOJHUTCIAMU W BBIYUCIUTCIIBHBIX aJIT'OPHUTMOB. OHpe,[[eJIeHI/Ie

HCXOOHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTar
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AHrOpI/ITMLI O6pa6OTKI/I HATYpaJIbHBIX YHCCJI, 3allMCAHHBIX B IMO3UI[MOHHBIX
CUCTCMAaX CYHCICHHUA: pa36I/ICHI/Ie 3aliMCn  4YucCjia Ha OTACIIbHBIC I_[I/I(I)pLI,
HaXO0XKIACHUC CYMMBI U TNPOU3BCIACHUA HH(pp, HaxXO0XJI€HHE MAaKCHMaJIbHOM

(MMHUMANBHOM) 1M (PBHI.




[IpencraBnenue umcia B BuAe HaOOpa MPOCTHIX COMHOXKHUTENECH. AITOPUTM
OBICTPOTO BO3BE/ICHUS B CTEMEHb. [IOMCK IPOCTHIX YKCEN B 33IAaHHOM JIHAIa30He

C MOMOIIIBIO AITOPUTMA «pereTo DpaTocheHay

3.5

MHoropa3psaHble IeJble YUCIa, 3a/1a4d JITMHHON apudMeTnKu

3.6

SA3pik nporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYHNCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIEC, JOrudeckue. BerBieHus.
Cnoxwusie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitnax. TekcToBble W JTBOMYHBIC (HaIIBL.
QailnoBbie nepeMeHHble ((ainoBble ykazaTenu). Urenue u3 Qaiina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agaun. [loanporpaMmel (Ipoueaypbl U GyHKIINN).

Wcnonp3oBanue cTaniapTHON OMOIMOTEKH S3bIKa IPOIPAMMUPOBaHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkiuu. Vcnonb3oBaHue cTeka Ajs

opraHusalivi pEKYpCHBHBIX BBI3OBOB

3.8

Uucnennsle MeroAbl. TouHOoe M NpUOMIKEHHOE pelieHus 3agaud. YucieHHoe
pelleHre YpaBHEHMH C TNOMOIIbIO Mojadopa mapaMerpa. UYuCIeHHblE METOJbl
pelleHnsT YpaBHEHMH: MeToj 1epedopa, METOJ MOJIOBUHHOTO JIEJECHHS.
[IpubnmxkE€HHOE BhIUMCIEHHE JUIMH KPHUBBIX. Bblumcienue ruiomaneit ¢uryp c
MIOMOIIBIO YUCIIEHHBIX METOJ0B (METOJ MNPSAMOYTOJbHUKOB, METOJ Tpameuuil).
ITouck ™makcumyma (MHUHHUMYMa) GYHKIIUA OJHOW TIEPEMEHHOW METOJIOM

IIOJIOBUHHOT'O JCIICHUS

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIMM  s3BIKa
IPOTPaMMHUPOBaHUS JIIsl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOdOTKH
CHUMBOJIBHBIX CTpPOK: TMOJCYET KOJMYECTBA TIOSBICHUW CUMBOJA B CTPOKE,
pa3OueHue CTPOKH Ha CJIOBa IO TMPOOCIBHBIM CHMBOJIAM, TIOUCK IOJCTPOKU
BHYTPU JAHHOW CTPOKH, 3aMEHa HAWJCHHOH IOJCTPOKU Ha JPYTYIO CTPOKY.
I'eneparusi Bcex CIOB B HEKOTOPOM aj(aBHUTE, yIOBICTBOPSIONIMX 3aJaHHBIM

OI'paHHYCHUSM. Hpeo6pa30BaHHe qucjia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M NHOCJHEIOBATENbHOCTH  4ucesl. Bpluncinenne  000OMIEHHBIX
XapaKTepUCTUK 3JEMEHTOB MAacCHUBa WM YHUCIOBOW IOCIEI0BATEIbHOCTH
(cymMMBblI, TpPOU3BEICHMS, CPEOHEro apu(METHYECKOro, MHHHUMAJIBHOTO U
MaKCHUMAaJbHOI'O 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLIMX
3aJaHHOMY YCJIOBUIO). JIMHEHHBIM NOMCK 3aJaHHOIO0 3HAYEHUS B MAacCHUBE.
ANTOpUTMBI PabOTBl C 3JIEMEHTAMH MacCHBa C OJHOKPAaTHBIM MPOCMOTPOM
maccuBa. COpTHpOBKAa OJHOMEpPHOro MaccuBa. [IpocTbie MeTOABI COPTHPOBKHU
(Meron Tmy3bIpbKa, MeETOJ BbIOOpa, copTUpoBKa BcTaBKkamu). CopTUpOBKa
ciusiHueM. beictpas coptupoBka maccuBa (amroput™m QuickSort). JIBom4HBIHM

IIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JlBymepHBIE MacCHBBI (MaTpHLbl). ANTOPUTMBI 00paOOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MAacCuBa IO 33JaHHBIM
IIpaBUJIaM, TOUCK 3JEMEHTa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHUE MaKCHMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIOB JByMEPHOTO MacCHBa

3.12

CnoBapu  (acCOIMAaTMBHBIE  MAacCCHBBI,  OTOOpaKEHUS).  XOII-TAOJIUIIBL.

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

3.13

Crexku. AnHanuM3 NOpPaBUIBHOCTH CKOOOYHOIO  BbIpaXeHHUs. BwluucieHnue
apu(pPMETUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Mcnonb30Banue ouepeu A1l BpEMEHHOTO XpaHEHUs! TaHHBIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHMe MHMHHMAIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpaq)a. Kommaectso PAa3IIMYHBIX
MyTel MeXIy BEpIIMHAMU OPUEHTHPOBAHHOTO allMKJINYECKOTo rpada. AIropurm

Jenkerpel

3.15

HepeBps. Peanmmsanust nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe anropuTMbl 00xoaa nepesa. Vcnonp3oBaHue creka u

odepeau i 00xoa iepeBa

3.16

JluHamuueckoe mporpaMMUpPOBAHME KaK METOJI PELIEHUs 3a/1ad C COXpaHEHUEM
MIPOMEXYTOUHBIX Pe3ylIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO
MIPOrPaMMUPOBAHMS: BEIYMCICHUE PEKYPCUBHBIX (PYHKIUHN, MOJACUET KOJTUUYECTBA

BAapHUaHTOB, 3aJJa4r OIITUMHU3alluN

3.17

[Tonsitne 06 0OBEKTHO-OPUEHTHPOBAHHOM THporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeToAbl 00beKTOB. OOBEKTHO-OPUECHTHPOBAHHBINA aHAU3.
Pa3paboTtka mporpamMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOIXO0JA.

I/IHKaHCYHﬂHI/Iﬂ, HacJI€JOBaHUC, HOJ'II/IMop(l)I/ISM

NudopmanrionHbie TEXHOJIOTUN

4.1

Ananu3 naHHbIX. OCHOBHBIE 3a/layd aHaNIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KIaccuuKaus, KiacTepu3anus, aHaiau3 oTkiIoHeHwid. [locnemoBarenbHOCTH
pellieHus 3a/a4 aHajan3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIICHKA
KayecTBa JAaHHBIX, BBIOOp U (WMJM) TMOCTPOEHHE MOJENH, MpeoOpazoBaHUE
JTAHHBIX, BU3YyallM3allMs TaHHBIX, MHTEpIpeTanus pe3yibraTtoB. [Iporpammubie
cpenctBa W VIHTepHET-CepBUCHI UIsl OOpaOOTKM W TPEACTaBICHHS JIaHHBIX.

Bonpimue qanneie. MarmmiHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONMUIl. BeluMclieHHe CyMMBI,
cpemHero  apuMETHUecKoro, HaubOonbliero (HAMMEHbBIIEro)  3HAYCHHS

Juara3oHa. BrluncieHue KOB(I)(I)I/ILII/ICHTa KOoppCisiiun AOBYX PpsAAOB JaHHBIX.




[locTpoenue croynOuaThIX, JUHEHUYATHIX M KPYroBbIX auarpamm. l[loctpoenue
rpadukoB ¢pynkuuid. [Togbop MMHUM TpeH[a, pelIeHre 3aay MPOrHO3UPOBAHMS.

Pemenne 3aa4 OIITUMH3aluU C IOMOIIBIO 3JICKTPOHHBIX TaGJII/II_[

4.3

I[I/ICerTI/I?:aIII/If[ npun MaTeMaTNu4YCcCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABIKEHHs. MoaenupoBaHue OHOJOTHYECKHX
CUCTEM. Maremarudeckue MO JCIn B 9KOHOMUKE. Briaucnurenbusie
SKCIIEPUMEHTHI ¢ MojemsiMu. OO0paboTka pe3yinbTaTOB SKCIEpUMEHTa. Meton
HaMMCHBIINX KBaApaToOB. OHCHKa YUCJIOBBIX TIMAapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TpoIlleccOB. BoccTaHOBIEHHWE 3aBHCHMOCTEH TIO pe3yiabTaTam

JKCIIEPUMEHTA

4.4

BeposatHOocTHBIE MO/JIETIN. Mertonas! Mownre-Kapuo. NmMurannonHoe

MoenupoBanue. CHUCTEMBI MAaCCOBOTO 0OCITyKUBaHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 omnoTHIHBIX 00BekTax. Ilone, 3amucek. Kirou tabdmunel. PaboTta ¢ rotoBoii
0a3o0il gaHHbBIX. 3anoyiHeHHe 0a3bl JaHHBIX. llonck, copTupoBKa U (UIbTpPAIUL
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C IapamMeTpaMmu.
Brrancisiemble 1oJst B 3ampocax.

MHuorotabnuvnapie 0a3bl JaHHBIX. THIBI CBs3ed Mexay TaOnuiamu. BHemHui

kimod. LemocTHOCTH 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TekctoBeiii mpomeccop. CpeacTtBa TMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TJOKYMEHTHI. CHOCKH, OTJIaBJICHUE.
[IpaBuna 1UTHPOBAHWUS WCTOYHHKOB W odopmiieHHus Oubamorpaduyueckux

CCBIJIIOK
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