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HOACHUTEJIBHAS 3AIINCKA

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

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

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

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

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

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

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

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



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

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

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

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

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

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

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

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIIICHHUS;

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



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

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

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

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

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

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

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

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

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

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



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

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

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3YUYEeHUsI HHOOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIBIOTEPAMH U IPYTUMU KOMIIOHEHTAMHU [IU(POBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouIeio mrH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsiMOit 1OCTYIT K TaMSITH.

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

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWIBHBIX yCTpoHMcTB. IlapamienbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHrue. OnepallOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HHCTaIsiuust W JIEUMHCTAUISALMSA  MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMs (aljioB B
noyiroBpeMeHHou rmamsaTtu. [11aGmoHb! A1t onvcadus rpynin (Gaiios.

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

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets UHTEepHET. Anpecauust B cetu UutepHer. [IpoTokonsl
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pa3nenenne |IP-cetm Ha moxacetm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBSI3UM C y37i1oM ceTd. OmnpeneneHue Mapuipyra JIBUKEHUS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
I'eonndopmanmonnbie cucTemMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



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

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiyueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTENbHbIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHOpMalMK B KOMITBIOTEpAX, KOMIBIOTEPHBIX CETIX W aBTOMATH3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemoHocHoe mporpaMMHOE O0ECIeUeHHE U CIIOCOOBI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctoii 3amenbl. ludp Lezaps. Hludp Bwmwkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

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

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
JTUCKpeTH3aud WHGOpMAIMK, TpeIHAa3HAYCHHOW IJIsi XpaHeHUus, Mepenadd u
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus koinuecTBa nHPpopManuu. AnpaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

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



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

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

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX Pa3pelIeHNU U ITyOUHE KOJAUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

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

Anrebpa noruku. IloHsTtre Bbicka3biBaHUs. BrickaszpiBaTenbHbIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue onepaiuu U onepalyu HaJl MHOKECTBaMHU.

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

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KoJIMYecTBa apryMeHTOB. [losHbIe ccTeMbl TOTHYeCKUX (YHKITUH.

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

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psianabiid cymmarop. I[locTpoeHne cxem Ha JIOTMYECKHX AJIEMEHTAX IO
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
JAVana3oHa 4YuCeJl IMPU OrPpaHUYCHUM KOoJMdecTBa paspsanoB. llepenonHeHune
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

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

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



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
MCXOJHBIX JaHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TpeOyeMbIil pe3yIbTar.

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

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHbIX Tabmuu. OTtiagounbii BbiBOA. [lomaroBoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTMYECKHE. BeTrBieHus.
Cnoxnple ycnoBus. Ilukiaer ¢ ycnoBueM. Ilukibl 10O  NEPEMEHHOM.
B3anMo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHME IMKIA C HMCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIOKyMEHTUpPOBaHHE IIPOTrpaMM. Hcnons3oBanue KOMMEHTapUEB.
IToaroroBka onucaHus NPOrpaMMbl U UHCTPYKIIMH JI MOJIb30BaTENS.

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

HaxoxneHue Bcex MpOCThIX YMCEN B 3alaHHOM AuanasoHe. [IpeacrtaBienue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBbie miepemeHHbIe ((aiioBbie ykazatenu). Urenue u3z (aitna. 3amuch B
dari.

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

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

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



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

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMH  SI3bIKA
MPOrpaMMUPOBAHUS /11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA JPYLYI CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 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 (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpHIlbl). AJNTOPUTMBI OO0paOOTKH JIBYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMmannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHOckH, ornaBnenue. KomnektuBHas paboTra ¢ JTOKyMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mpoieccopax. OOmayHbie CEpBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TekcTa. TexHuueckue cpeacTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelieHus 3ajay aHaiu3a JaHHbBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OILICHKa
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpPEICTaBIEHUs JaHHBIX. bobuine naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne kosd@uimeHTa Koppenldluu ABYX psAaoB AaHHbIX. IlocTpoeHue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix jauarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHEe YpaBHEHHUH C IOMOILIBIO Moadopa mapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro peuieHusl B 3a/laHHbIX ycioBusx. Llenesas
¢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
anautTuBHOCTH MHpopmarmu. Dopmyna Xaptiu. MHbOpMaIus M BEepOSTHOCTS.
®opmyna lllenHoHa.

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

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHbI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, T03BOJISIONINE
OOHapy>XHWBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME NpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperueM 6uToB. Kojbr XoMMuHTA.

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

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJICIUPYEMOMY OOBEKTY WJIM TpOIlecCy, Ied MojaenupoBanus. DopManuzamms
MPUKJIAIHBIX 3a]1a4.

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

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

rpada).



HepeBbs. bunapuoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja nepena.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHKME CTPATErMH UIPhl B TAONMYHON (hopMe. BRIUTpBIIIHBIE U IPOUTPHILLIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, Camoo0byyaromuecs CHUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. lMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

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

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

[louck mOpoCTHIX YWceNl B 3aJaHHOM JUAIa30HE C IMOMOIIBK aJIrOpUTMa
«penieTo DparocheHar.

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

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

Crekn. AHanu3 TMPaBUIBHOCTH CKOOOYHOrO BBIpaKEHMs. Brruucienue
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. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. [IBOoMuHBIE
(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 IPOMEKYTOUHBIX PE3YyJbTaTOB. 3aJayud, PEIIAEMbIE C MOMOIIBIO



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

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoBaHUU. OOBEKTH U
kiaccel. CBoMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
nosib3oBarens. Vcmonb3oBaHME  TOTOBBIX — YIPABISAEMBIX  DJIEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

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

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

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

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmoHHOE
mMonenupoBanre. CUCTEMbI MACCOBOT'O OOCITYKHUBAHUS.

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
bunbTpanus JaHHBIX. 3ampOChl Ha BBIOOPKY JAHHBIX. 3alpoChl 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. 1lonaTre o cepBepHOM U KIMEHTCKOM 4acTAX CauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

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

BBoa n300pakeHHil ¢ HUCMOIB30BAaHUEM pPa3IUYHBIX HU(POBBIX YCTPONCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOeciBeunBaHue 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. H3MeHeHue mopsaka 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mmomenu. Marepuanbl. MoJenupoBaHHE HCTOYHUKOB OCBEIICHMUS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyalbHON
peaIbHOCTH " JOTIOJTHEHHOU pPEaIbHOCTH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

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

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

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHAa U TpaBOMOpsAKa,  COOJIIOJIGHHE  OCHOBOIIOJIATAIONIUX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

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, BKIIOYasl JCTETUKY HAy4yHOTrO H
TEXHUYECKOTO TBOPUYECTBA;

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 3JIOPOBBIO, B TOM 4YHUCJIE 3a CYET



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

6) TPy10BOI0 BOCIIMTAHMS

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

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKU HH(MOPMATUKU U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

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

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

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

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHsI HAyKH, JOCTHKEHHMSIM HAay4YHO-TEXHHYECKOI'0 IIporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
U poBoOi TpaHCPOpPMAIIMK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

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

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

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

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

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWNW KOMMYHHKAIMH, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh 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
YHHUBEpCANbHBIE yUeOHBIE IEHCTBUS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

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

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

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

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEeMbl C y4ETOM aHajanu3a MUMEIOUIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJMHUPOBATH M  BBIMOJHATH pabOTy B YCIOBUAX  PEajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

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

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

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

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



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

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAEC PEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

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

YMETh TICPCHOCUTh 3HAHUS B IO3HABATCIIBHYIO M IMPAKTHYECKYH O0O0JacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTh IPOOJIEMBI U 33J1a4H, JOIYCKAIONIHUE aJbTCPHATHUBHBIC PEIICHUS.

3) paboTa ¢ unpopMmaumeii:

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

co3gaBaTh TEKCTHI B pPa3IUdHBIX ¢dopmaTax ¢ YYETOM Ha3HAUYCHHS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

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

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

BJIAJCTh  HABBIKAMH  paclO3HaBaHWUA W 3alIUTBl  WH(poOpMamuw,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcadbHbIE yUeOHbIe 1eficTBUs

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPACIIO3HABATHh IIPCAIIOCBHIIKHU KOH(I)J'II/IKTHI)IX CI/ITyaI_II/Iﬁ nu
CMATYATH KOH(bHHKTBI;

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



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

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

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

IIPUHAMATHh L€IM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS II0 UX JOCTMIXKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJbTaThbl
COBMECTHOM paboThI;

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

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

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

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

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

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

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPOJIb:

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

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



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIEKCUU ISl OLEHKH CUTYyalluH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIA3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce um3ydenuss kypca uHPpOpMaTHUKU YyriayOnéHHOro ypoBHs 6 10
K1acce oOydaromMHCs  OyayT  JOCTHUTHYTHI — CICAYIOIIHME  TIPEJAMETHBIE
PEe3YIbTATHI:

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

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

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

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

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

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



MOHMMaHWE Yrpo3 HWHPOPMAIMOHHON 0€30macHOCTH, HWCHOJIb30BaHUE
METOJJOB W CpEICTB TMPOTUBOACHCTBHS OJTUM YIrpo3aM, COOIIOJEHHE MEp
0€30MacHOCTH, MPEAOTBPALIAIONINX HE3AKOHHOE PACIIPOCTPAHEHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH U TMTHEHBI IpU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHCHTAMH ITU(GPOBOTO OKPYIKEHUS, TOHUMAHUE
MIPABOBBIX OCHOB HKCIOJB30BaHUS KOMITBIOTEPHBIX NpOrpaMM, 0Oa3 MaHHBIX |
pabotel B ceTn MIHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH PA3JIMYHBIX BHJIOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpaduUecKkuX W 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX MMapaMeTpax JUCKPETHU3aIluH,
YMEHHE ONpPENCIATh CPEIHIO CKOPOCTh TMepeaadyd JaHHBIX, OICHUBAThH
U3MCHCHHE BPEMCHHU IMepeiadyd INpU HM3MCHCHHH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3H;

YMEHHME UCIOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITMCH YUCIA B MIO3UIIMOHHON CUCTEME CUUCIICHHSI
C 3a/IaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIa 10 CTPOKE, COAEpIKaIle 3amuch
ATOTO YHCIa B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMCHHE BBITIONHATh apu(DMETHUECKUE OIepalid B IMO3MIIMOHHBIX CHCTEMax
CUMCIICHUS,

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIENOBaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUA, COIEPKAIIETO
NepeMeHHbIe, PeIlaTh HECIOKHBIEC IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM JHarna3zoHe, 00paboTka MHOTOPa3psSAHBIX HETbIX
YyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENEeNsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cymMupoBaHUE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIE
QITOPUTMBI, TBOMYHBIA TIOMCK) W MPUBOJUTH NMPUMEPHl HECKOJIBbKUX aITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;

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



pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NPHUBECTH K OIIMOKE B padore
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

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

YMEHHE UCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI ISl aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHM, pelleHue
YpaBHEHHH, BBIOOp ONTHUMAIBHOIO pEIIeHUs, MOA00p JMHUM TPEHAA, pElIeHHe
3a/1a4 MPOTHO3UPOBAHUSA).

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

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOANpOBaHUE coOoOUIeHUN (TpeUKCHBIE KOJbI), MCIOJIb30BaTh MPOCTEHIINE
KOJbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0
JUIMHY COOOIIEHUS MPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

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

yMeHHE pa3pabaTelBaTh W pEaJu30BbIBATH B BHJE MPOrpaMm 0a30BbIE
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JJaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAIa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHATH IpHU
pEelIeHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CJIOBapH, CTEKH, OUEPEIH, AEPEBb),
UCIIOJIb30BaTh 0a30Bble OMEpallid CO CTPYKTYpaMU JIaHHBIX, TMPUMEHSTH
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MPHU pa3padOTKe MporpamMm OHOIMOTEKH
MOANPOTPaMM, 3HaTh (DYHKIMOHAJIHHBIE BO3MOXKHOCTH HHCTPYMEHTATbHBIX
CPEICTB Cpe/bl pa3paboTKu, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



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

YMEHHUE HCTOJIb30BaTh KOMIBIOTEPHO-MAaTeMaTUYECKUE MOJCIH JJI1 aHallu3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH I1€Jb MOJCIUPOBAHUS, BBIMOJIHATH
aHaJau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
pe3yabTaThl MOACIUPOBAHUS B HATJISITHOM BUJIC;

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

MOHUMAHHUE OCHOBHBIX MPUHIIMIIOB PaOOTHI, BO3MOXXHOCTEH M OrpaHUYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O0JACTSX,
HaJU4HMe TMPEJCTABICHUM O Kpyre peraeMbIX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacnio3HaBaHusl, KilacCU(PUKAIMK U TTPOTHO3UPOBAHUS) HAIMYKME MPEICTABICHUM
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHbIX chepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pasznea 1. HHudgposass rpaMOTHOCTH
11 KomnbioTep - yHuBEpcaibHOE YCTPOKWCTBO 6
' 00paboTKH JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommbrotepHsie ceTu
14 Nudopmanronnas 6e301mMacHOCTh 2
Hroro mo pazgeny 24
Pa3znen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue npopmanuu B
2.1 beA bop 19 2
KOMITbIOTEpE
2.2 OCHOBBI areOphI JOTUKH 14
2.3 Kommnrerotrepnas apupmernka 7 1
Utoro no pazneny 40
Paznen 3. AropurmMbl 1 NpOrpaMMHpPOBaHUE
3.1 BBenenune B mporpaMMHupoOBaHue 16 0.5
3.2 BcenoMorarenbHble alropuTMbl
3.3 YucneHHbIE METOIBI 3
3.4 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX




JTAaHHBIX

3.5 AJropuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopMmanmoHHble TEXHOJIOT UM
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHaIN3 TaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbnbie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBbI HHPOPMATHKH
WNudopmanms n nHGopMamoHHbIe
1.1 opman bopuan 10 2.5
MIPOLIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazmeny 18
Paspnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHue
2.1 DJIEMEHTHI TEOPUHU aJTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
MIPOrpPaMMUPOBAHUS
Hroro no pazgeny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTUH
31 KommbroTepHo-MaTeMaTHUeCKOE 3 5
' MOJIeTUPOBaHUE
3.2 Ba3el maHHBIX 10
3.3 Be0-caiitbt 14
3.4 KomnsrotepHas rpaguka 3.5
3.5 3D-monenupoBaHue 3




Hroro no pazneny

48

PesepBHOe Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos i DJIeKTPOHHbIE
ara
Ne undposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI A
pecypcsl

TpeGoBanust TEXHUKH O€30MACHOCTU U

1 TUTHEHBI ITPU paboTe ¢ KOMIbIOTEpPAMU U 1
JPYTMMHU KOMIIOHEHTaMHU UG POBOTO
OKPYKEHHUS

) [IpuHIMIBI pabOTH KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM

3 OOMeH TaHHBIMU C TIOMOIIIBIO IIKH. 1
KoHTpoJsiepsl BHEITHUX YCTPOUCTB

4 ABTOMAaTHYECKOE BBIITOJHEHUE POTPAMMBI 1
MIPOLIECCOPOM
OnepaTuBHas1, MOCTOSIHHAS U

5 J0JITOBpeMeHHas naMATb. KoHTpoiepsl 1
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
MaMsTH

5 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTHUH
[Iporpammuoe obecrnieueHue

7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOMCTB

3 CucteMHO€ MporpaMMHOE oOecIieueHue. 1

OHepaL[I/IOHHLIC CUCTCMBI




Yrunutel. [[paiiBepsl yCTpOUCTB.

o [TapamiensHOE IPOrpaMMUpPOBaHUE

10 WHucTannsanus 1 IeNHCTAILIS IS
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTeMbl. [IpuHUIATIBI

11 pa3MenIeHus: 1 UMEHOBaHUs (paityioB B
noJyiroBpemMeHHo# mamsiti. [1labmonsr nmst
omnucaHus rpynin ¢GaiioB
3akoHoaTtenscTBO Poccuiickoi

12 denepanuu B 001aCTH MPOTPAMMHOTO
obecrieueHus 1 JaHHBIX
[TpuHIMITBI TOCTPOCHUS U aImapaTHBIE

13 KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CeTteBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Pasnenenue IP-cetu Ha moaceTy ¢
MIOMOIIBI0 MACOK MOJICeTen

16 CereBoe aIMUHUCTPUPOBAHUE
Buner nestensHoctu B cetu UHTEpHET.

17 Cepsucel Uatepnera. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronnas 6e301MacHOCTb

19 BpenonocHsle mporpamMmmHoe obecrieueHme
U METO/1bl OOPBOBI ¢ HUM

20 [IpakTuueckast paborta o Teme
"AHTUBHpPYCHBIE TPOTrPaMMBbI"

21 Opranuzanys JMYHOTO apXHUBa




uHpopmanuu. PesepBHOe KonMpoBaHUE.
[TaposbHas 3amura apxuBa

22

HIndpoBanue qaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTnueckas pabora o treme
"[lludppoBanue naHHbIX"

25

WNudopmanust, 1aHHbIE U 3HAHUSL.
NHudopmanroHHbIe TPOIIECCHI B IPHPO/IE,
TEXHUKE U 0OIIIECTBE

26

HerepBIBHI)Ie U TUCKPETHBIC BEJIMUYWHBI U
curHaibl. HeoOXomMMocCTh TUCKpeTrH3aun
nHpOpManuu, MpeaHa3HAYECHHOM s
XpaHeHHUsI, TIepeiadr 1 00paboTKH B
U(POBBIX CHCTEMaX

27

JIBonuHoe koaupoBanue. PaBHoMepHbIE U
HepaBHOMEpHBIE KOJbl. J[ekoaupoBaHue
COOOILIEHUH, 3aTTUCAHHBIX C TOMOUIbIO
HEpaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. [TocTpoeHue oqHO3HAYHO
JIEKOIUPYEMBIX KOJOB C IOMOIIBIO AepEBa.
I'pad An. A. MapkoBa

29

EauHMIIBI ©3MEPEHHs KOJIMYeCTBa
nHpopManuu. AndaBUTHBINA TOAX0T K
OIICHKE KoJIM4YecTBa nHpopmanuu

30

CHucTeMbl CUNCIICHUS

31

IlepeBox uncen U3 OJTHOM CUCTEMBI
CUHCJIEHUS B IPYT'YIO




32

I[BOI/I‘-IHEUI, BOCbMCpHUYHAA U
MeCTHaAUATCpUIHAA CUCTECMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

33

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAuaTCpruiIHass CUCTEMbI CHUCIICHUA,
CBs3b MCXKJY HUMU

34

HBOI/ILIHafl, BOCbMCpHUYHAA U
meCTHaAUaTCpuIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

35

ApubdmMeTnueckne ornepauu B
MTO3UIIMOHHBIX CHCTEMaX CUUCIICHHS

36

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHHS

37

,Z[BOI/ILIHO-I[GCSITI/I‘IHaH cCuCTEMa CUUCIICHUA

38

KoaupoBanue TekCTOB

39

PactpoBoe xoaupoBanue u300pakeHui

40

[IpakTuueckas paborta o reme
" Tuckperuzarus rpapuaecKoi
nHpopmarun"

41

LIBeToBbie MOsIeH. BekropHoe
koaupoBanue. @opmarsl (aiinos.
TpéxmepHas rpaduka. DpakraabHas
rpaduka

42

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




43

[IpakTuyeckas paboTa o Teme
"JluckpeTusanus 3ByKoBor HHGpOpManuu"

44

OCHOBBI aredpsl JTOTUKA

45

Jlornueckue onepanuu. Tadbmuibr
NCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOKJIECTBA. JJ0Ka3aTeNnbCTBO JIOTHYECKUX
TOKJIECTB C MIOMOILBIO TaOIUIl UCTUHHOCTH

47

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

48

Jlormueckme omepalru 1 orcpanuvn Haj
MHOXKECTBaMH

49

Jlorudeckue onepanuu 1 onepalnuy Haj
MHO>KE€CTBaMHU

50

3aK0HBI aNTeOphI JIOTHKH. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHYECKUX BBIPAKEHUIA

51

Jloruyeckuie ypaBHEHUS U CUCTEMBI
ypaBHEHUH

52

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

53

Kanonunueckue GpopMbl JOrHYECKHX
BbIpaykeHU. COBEpLICHHbBIE
JM3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJibHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOEHMS 10 TAOJIHIIE HCTUHHOCTH




54

Jlorudeckue 3JIEMEHTBI B COCTaBE
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsaHblil
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIeMEHTaX. 3aluch JOTUYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXemMe

57

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBienue LeIbIX YUCEN B TaMATH
KoMIiptoTepa. OrpaHUYEHHOCTh JUana3oHa
Yycell IPU OTPaHUYEHUN KOJINYECTBA
paspsaoB. [lepenonnenue paspsiaHoit
CETKH

59

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

60

[To6uToBBIEC TOTUYECKHE OTIEPAIIUH.
Jlornueckwuii, apuMeTHICCKUI 1
LUUKIUYECKUI CIBUTH

61

[[IudpoBanue ¢ MOMOINIBIO MOOUTOBOM
onepanuu «uckiroyvaroriee NI

62

Hpe,[[CTaBJ'IeHI/Ie " XpaHCHUC B IIaMATH
KOMIIBHOTEPA BEIICCTBECHHBIX YUCCIT

63

Brinoanenue onepaunﬁ C BCIICCTBCHHBIMHU
YuCJIaMH, HAKOIIJICHUC OIINOO0K npu
BBIYHCIICHUAX




[Ipaktuyeckas pabora no Teme «M3yuenue

64 MOPa3psAHOrO MAaIIMHHOTO NIPEACTABICHUS 1 1
LEJBIX ¥ BEIECTBEHHBIX YHCEI

65 AHaNH3 aropUTMOB 1
DTanbl penIeHus 3a/1a4 Ha KOMITBIOTEpE.

66 HNHCcTpyMEHTAITBHBIC CPE/ICTBA: 1
TPAHCIATOP, OTIIAAIUK, PO (GUIHPOBITUK
Cpena nporpamMmmupoBanus. Kommumsims

67 Y UHTEPIIPETAIHUS TPOTPAMM. 1
Bupryansnsle Mamnsbl. THTErppOoBanHas
cpena pa3pabOTKu

68 MeToab!l OTIIaKH POrpaMM 1

69 TUIBI IEPEeMEHHBIX B S3BIKE 1
MIPOrPaMMHUPOBAHUS

70 O06paboTKa LETBIX YUCEI 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 CrnydaifHble U TICEBIOCTYYaHBIC YUCIIa 1

73 BetBnenus. CroxxHbIe yCIOBUS 1

74 uKbl ¢ yemoBueM 1
Iluknsl MO MEpeMEHHOM.

75 B3aumo3zameHseMoCTh pa3InyHbIX BUIOB 1
LUKIIOB

76 O06paboTka HaTypaJIbHbBIX YHUCEI C 1
HCIOJIb30BaHHEM ITUKJIOB
HaxoxaeHue Bcex MpOCThIX YHCET B

77 3alaHHOM Jmana3oHe [Ipakrnueckas 1 0.5

pa60Ta o TeMme «Pelenye 3agay METo10M




nepebopar

78 WNuBapuant uuxia

79 JIOKyMEHTHpPOBaHHUE MTPOTPaAMM

80 O0paboTKa JaHHBIX, XPAHALIUXCS B
(aitmax

81 Pas3Ouenne 3amaun Ha mo3anadu
Wcnonb3oBanue cTannapTHON OMOIMOTEKN

82 s36IKa IpoTrpamMMupoBanus. [lonkrouenue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHHUX
MIPOU3BOIUTENEHN

83 [Toxmporpammel (TIporieypsl ¥ (yHKITHH)

84 [Toanporpammsl (pouie1ypsl U PyHKIIUN)

85 [IpakTuueckas padoTa o Teme
"PazpaboTka moamporpamm"
Pexypcusi. PexkypcuBHBIE 0OBEKTHI

86 (bpaxTansl). PekypcuBHBIE TTpOLIETYPHI 1
¢byukuun. Mcenonp3oBaHue creka s
OpraHHu3alil PEKypPCUBHBIX BHI30BOB

87 [IpakTuueckas paborta o reme
"PexypcuBHBIe OaIpOrpamMmsl"

88 MoyJIbHBIN IPUHLIMI IOCTPOCHUSA
MporpaMm

89 YuciieHHbIE METO IbI

90 [IpakTryeckas paboTta o Teme
«YucneHHoe pelieHne ypaBHeHU»

o1 Hcnonbp3oBaHue AUCKPETU3ALUH B

BBIYHMCIIMTCIBHBIX 3aaa4ax




92

[IpakTuyeckas paboTta 1o Teme
«[TpubnmxEHHOE BHIYHUCICHUE JTHH
KpPUBBIX U IUIOIIAJEH PUryp»

93

[Ipaktuyeckas padora o teme «Ilouck
MakcuMyma (MUHMMYyMa) QyHKIHN»

94

O06paboTka CUMBOJIBHBIX JIAHHBIX.
AATopuTMBI 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE

95

AnTropuTMBI 00pabOTKH CHMBOJIBHBIX
CTpOK: pa30MeHHe CTPOKU Ha CJIOBa 10
MpoOeIbHBIM CUMBOJIAM

96

AnTropuTMBI 00pabOTKH CHMBOJIBHBIX
CTPOK: MOUCK MOJCTPOKU BHYTPU JTaHHOM
CTPOKH; 3aME€Ha HAJICHHOW MOJICTPOKH Ha

JIPYTyIO CTPOKY

97

[IpakTrueckas padboTa o Teme
"O06paboTKa CTPOK C UCIIOJIH30BAHUEM
(GbyHKIMIA cTaHIapTHON OMOTUOTEKH s3bIKA
nporpaMMupoBaHus"

98

FeHepauHﬂ CJIOB B 3aJaHHOM aﬂq)aBI/ITe

99

MaccuBsl ¥ IIOCHEI0BATEILHOCTH YUCE.
[IpakTrueckas paboTa o Teme
"3amnonHeHue maccusa'

0.5

100

O06001IEHHbIE XapaKTEePUCTUKU MacCHBa

101

JIMHEeNHBIN IOUCK 3aJJaHHOTO 3HAUYCHUS B
MaccuBe. [IpakTuueckas paboTa mo Teme
"JInHEeHBIH TOUCK 3aJaHHOTO 3HAUEHUS B

0.5




maccuse"

[Ipaktuyeckas padora o teme "[louck

102 MUHHMAaJIbHOIO (MaKCUMaJIBHOTO) 1 1
3JIEMEHTA B YHCJIOBOM Maccuse"
CopTupoBKa 0THOMEPHOTO MacCCHBA.

103 [TpocThie METOIBI COPTHPOBKH. 1 05
[IpaxTnueckas padota no teme "IIpocteie '
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beictpast

104 COPTUPOBKA MaccuBa (aJIrOPUTM 1 05
QuickSort). INpakTuueckas paboTa Mo Teme '
"BbricTpas coprupoBka maccusa'
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora mo teme 1 0.5
" JIBOMYHBIHN TTOHCK"

106 JIBymMepHBIE MaCCHBBI (MAaTPHUIIBI) 1

107 AnropuT™MBI 00pabOTKH MaTPHIL 1

108 Pemrenue 3amay ananmsa qaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIeccopa 1

110 KommnerotepHas BEpcTka TEKCTa 1
[IpakTuueckas padota o Teme "BépcTka

111 JOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
dbopmynamu"

112 HNHCTpyMEHTHI pelieH3upOBAHMS 1

113 [IpakTuueckast paborta o Teme 1 1
"MHOrOCTpaHU4YHbIE JOKYMEHTHI"

114 O6naunsble cepBuchl. KosnekTuBHas 1 0.5




pabora ¢ gokymentamu. [IpakTuyeckas
pabota no Teme "KosuektuBHas pabota ¢
JnoKyMeHTamu'"

115

AHanu3 qJaHHbIX. boJbkilve TaHHbBIE

116

MammHHOE 00yJIeHHE

117

AHaJH3 TaHHBIX C TTOMOTIBIO 3JIEKTPOHHBIX
TaOIHUIL

118

[IpakTnueckas pabota no teme "AHanus
JAHHBIX C MTOMOIIBIO AIEKTPOHHBIX
Tadanr"

119

[TocTpoenue rpagukoB GyHKIUHA.
[IpakTnueckas pabora o treme
"HarnsnHoe npeacraBieHue pe3yabTaToB
CTaTUCTUYECKON 00paOOTKHU TaHHBIX B
BHJIE AMAarpaMM CpeICTBaMU pelakTopa
ANIEKTPOHHBIX TabIUII"

0.5

120

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

0.5

121

[Toxbop napamerpa. [IpakTuueckas pabora
1o Teme "HucineHHoe pelieHre ypaBHeHUui
C TIOMOIIIBIO TI0100pa mapamerpa”

0.5

122

OnTumu3anus Kak NOUCK HAWJTy4IlIero
peleHys B 3aJJaHHbIX YCIOBUSX.
IIpakTryeckas padora no teme "Pemenue
3a/1a4 ONTUMH3ALUH C TIOMOLIBIO
AJIEKTPOHHBIX TabHI"

0.5

123

PesepBHOE Bpems




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 PeszepBHOE BpeMs 1
134 PesepBHOE BpeMs 1
135 PesepBHoe Bpemst 1
136 PesepBHoe Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon Jlata DJIeKTPOHHBbIE
[
Jrj;n Tema ypoka Beero Konrpoabubie | Ilpakruyeckue | H3YUE€HH ::;I: azzl;:;ee IBHBIE
padoTsbI padoThI ! pecypebi
KonunuectBo nnpopmanuu 1
AJNTOPUTMBI CXKAaTUSI TAHHBIX 1
Anroputm Xapdmana 1
[IpakTuueckas pabora o teme "Cixxatue
4 JTAHHBIX C TTOMOUIBIO AJITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTHUS JaHHBIX C TOTEPSIMH.
6 [IpakTuueckas padota o teme "Cxxarue 1 05
JTaHHBIX ¢ ToTepsiMu (anroputmbl JPEG, '
MP3)"
CkopocTb nepenayu JaHHBIX 1
[TomexoycTOHYMBBIE KOIbI 1
9 [IpakTuueckas paborta o treme 1 1
"[TomexoycroituuBbie KOAbI"
Cucrembl. KOMIOHEHTBI CHCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslil 3 dekT. 1
VYnpasieHnue kak HTHPOPMaLMOHHBIN
npouecc. ObpaTHas CBsI3b
11 Mogenu u MOAEUPOBAHKE 1
12 I'pader 1




13

Pemrenue 3aau ¢ momo1insio rpaos

14 HepeBbs

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

16 BBIAI'PBIIIHON CTPATEruu B UTPE C TIOJHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa

18 [IpakTnueckas padbora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTEJIeKTa"
dopmanu3aiys MOHATHS ATOPUTMA.

19 Mamuna TrrOpHHra Kak yHUBepcaabHas
MoJienb BeranciaeHui. Teznc Yépua—
TrropuHra
[IpakTrueckas padoTa o Teme

20 "CocTaBieHue IPOCTON MPOTPaMMBI IS
MamuHbl Trropunra"

21 Mamuna [locta

22 Hopmansnbie anropudmer MapkoBa
ANTrOpUTMHUYECKU Hepa3pelIMbIe 3aa4u.

23 3agaua octaHoBa. HeBO3MOXKHOCTH
aBTOMATHYECKOM OTJIaIKU MTPOrpaMMm

24 CnoXHOCTb BBIYUCIEHUI
[Touck mpocCThIX YUCEI B 3aJAaHHOM

25 JMarna3oHe ¢ MOMOIIbIO AITOPUTMa
«pemeto JparocheHar

26 [IpakTtnyeckas padora o teme "[louck

MPOCTBIX YHUCCI B 3a/IaHHOM I[I/IaHaBOHe"




27

MHoropa3psHble Leble Yicia, 3a1a4u
JUTMHHON apu(METHKH

28

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCICHUN C
MHOTOPA3psIHBIMU YKcaamu"

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
oTOOpaXkeHus1). XoII-TaOJIUIIBI.
[TocTpoenne andaBUTHO-4ACTOTHOTO
CIIOBaps JJIs 33/1aHHOTO TEKCTa

30

[IpakTnueckas paborta o reme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps U1 3aJJaHHOTO Tekcra"

31

AHaJ'II/I3 TEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brinenenue nmocienosareiIsHOCTEN IO
mabsiony. PerynspHbie BEIpaKEeHHS.
YacTOTHEIN aHAIIHN3

32

[IpakTuueckas padota o teme "Ananus
TEKCTA Ha €CTECTBEHHOM S3bIKE"

33

Crexn. AHaIN3 MMpaBUJIbHOCTH CKOOOYHOTO

BBIPpAKCHUS

34

Brruncnenue apupmernyeckoro
BBIPKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

dhopme

35

[IpakTuyeckas pabota o Teme
"Bbruncienue apupmMeTndeckoro
BBIpaXKEHHUs, 3alIMCAaHHOT0 B TIOCTPHUKCHOMN

bopme"

36

O‘ICpCI{I/I. Hcnons3oBaHue oucpean s




BPCMCHHOT'O XpaHCHHA TaHHBIX

37

[IpakTuyeckas paboTa 1o Teme
"Ucnonw3oBanue ouepenn"”

38

HepeBbs. Peannzanus nepeBa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnYHBIE
(6unapusie) nepesbs. [locTpoenue nepena
JUIS 3aJIaHHOTO apu(PMETHYECKOTO
BBIPAKCHHUA

39

[IpakTnueckas pabora o treme
"Mcnonbs3oBaHue I€PEBBEB IS
BBIYHCIIEHUS apU(PMETUUECKIX
BBIpaKeHUI"

40

PekypcuBHBIC aTOpUTMBI 00X0/1a AepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEIH TSI
00xo0/1a iepena

41

PekypcuBHBIE arOpUTMBI 00X0/1a AepeBa.
Hcnosib30BaHMEe CTEKA U OUYSPETH JIIS
00xo0/1a iepeBa

42

AnroputMmsl Ha rpadax. [Toctpoenue
MUHHMAaJIbHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xo0x rpada B rimyouny. O6xox rpada B
IUPUHY

44

KonndecTBo pa3nuyHbIX ITyTeH MEXIY
BEpIIMHAMHA OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

45

Anroputm JIeHKCTpBI.




46

[IpakTuyeckas paboTta 1o Teme
"Boruncnenue 1IMHblI KpaT4ailiero myTH
MEXAy BeplInHaMu rpaga (aaroputm
HeiixcTpsr)”

47

Anroput™m ®nonga—Yopiaiia

48

3aiauu, penraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOoTrpaMMHUPOBaHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas pabora o treme
"Borunicnenue pekypcuBHbBIX QyHKIUHN C
ITOMOIIIBIO0 JUHAMUYECKOTO
MporpaMMHpoBaHus"

50

3agauu, pernaeMpie ¢ TOMOIIBIO
JTUHAMUYECKOTO MPOTPaMMHPOBAHUS
MOJCYET KOJIMYECTBA BAPHAHTOB

51

[Ipaktrueckas padota o teme "Iloacuér
KOJIM4YECTBA BApPUAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 MporpaMMupoBanus”

52

3az[aq1/1, peuracMbIC C MOMOIIbIO
JUHAMHWYCCKOI'O ITPOTrpaMMUPOBAHU:
3aJa4yy OIITUMHU3allUH

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TonsiTue 06 06BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU

55

O0BexTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB




56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHANIN3

[IpakTuyeckas paboTa 1o Teme

o7 "Hcnonb30BaHNE TOTOBBIX KJIACCOB B 1
nporpamme”

58 PazpaboTka nmporpamm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[TpakTuueckas padota "Pa3paboTka

59 MPOCTON MPOTPAMMBI C HCIIOJIE30BAaHHEM 1
KJ1accoB"
WNukancynsauus. [Ipaktuueckas pabota no

60 teme "Pa3paboTka Kiracca, UCTIOIb3YIOMEro 0.5
WHKaICYJSAIHI0"

61 Hacnenoanue. [Tomumopduzm

62 [IpakTrueckas padoTa o Teme 1
"Pa3paboTka nepapxuu KiaccoB'
Cpensl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nnTepderica
MOJIL30BATEIIS

64 [IpoextupoBanue nunTepderica
MOJIL30BATEIIS

65 Hcnonbs30BaHuE TOTOBBIX YIIPABIISIEMbIX
AJIEMEHTOB JIJISl TIOCTPOCHUS HHTepderica
[IpakTuyeckas paboTta 1o Teme

66 "Pa3zpaboTka nporpammsl ¢ rpaduyeckum 1
uHTepgeiicom”

67 W3yueHue BTOpOro si3blka

IPOrpaMMHUPOBAHUS




N3yuenue BTOpOro si3bka

68
MIPOrPaAMMHUPOBAHHS
69 Dranbl KOMITBIOTEPHO-MaTEMATHIECKOTO
MOJCITUPOBAHUS
JluckpeTr3amnusi mpu MaTeMaTHIeCKOM
70 MOJICITUPOBAHUHN HETIPEPHIBHBIX MTPOIIECCOB.
MoenupoBaHue ABUKECHUS
71 [IpakTnueckas pabora o treme 1
"MonaenupoBaHue IBIKEHUS"
MonenupoBaHue OHOJTOTHIECKHX CUCTEM.
72 [IpakTudeckas paboTta 1o Teme 0.5
"MonaenupoBaHrue OMOJIOTUIECKUX CUCTEM"
MatemaTtrdeckre MOJIeTTH B 3KOHOMUKE.
73 BrruucnuTenbHbIe SKCTIEPUMEHTHI C
MOJETSIMU
BepositHocTHBIE MOfIenu. [IpakTryeckast
74 pabora o Teme "MmuTanmoHHoe 05
MOJENUPOBAHUE C MOMOIIBI0 METO/1a '
Mownrte-Kapno"
75 KommbrotepHoe MoieMpoBaHue CUCTEM
yIpaBICHUS
76 O06paboTka pe3yapTaTOB IKCIIEPUMEHTA
7 TabmuuHble (pensuoHHbIC) 0a3bl JAHHBIX
ITouck, coptTupoBka U (UILTpAIHS
78 JAHHBIX. 3aMpOChl HA BRIOOPKY TaHHBIX.

3anpocm C IMapaMCTpaMHu. Brranciasemsie
TI0JIsA B 3aIlIpocax




[Ipaktudeckas pabdora o teme "Pabora c

79 . .
rOoTOBOM 0a30ii JaHHBIX"
MuoroTtabauanbie 0a3bl JaHHBIX. THITBI

80 cBsizel Mex Ay Tabnunamu. BaemHuit
K04, I{emocTHOCTh 6a3bl JaHHBIX
[IpakTnueckas pabora o Treme

81 "Pa3paboTka MHOTOTAOIUIHON Oa3bI
TaHHBIX"

82 3anpochl K MHOTOTA0IMYHBIM 0a3zam
TTAHHBIX

83 [IpakTnueckas pabora o teme "3anpocsl K
MHOTOTa0IM4YHOM Oa3e JaHHBIX"

84 SA3b1k ynpasnenus gaaabiMu SQL
[IpakTrueckas padoTa o Teme

85 "VrpaBneHrue JaHHBIMU C TIOMOIIIBIO SI3bIKA
SQL"

86 Hepensiunonnsie 6a3pl JaHHBIX.
DKCIepTHbIE CUCTEMBI

87 HNHTepHeT-IprIIoKeHUS
[TonsiTue 0 cepBepHOM U KIIMEHTCKOM

88 qacTax caita. TeXHOIOTHS «KIHEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTATKU

89 OcHoBsl si3p1ka HTML

90 IIpaktuyeckas padora no teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHogsl si3p1ka HTML

92 OcHogsl si3p1ka HTML




[Ipaktuyeckas padora no teme "Co3nanue
BEO-CTpaHUIIBI, BKIIFOUAIOIIEH

93 . 1
MYJIbTUMEUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JaHHbBIC, BUJICO)"

94 OcHoBbI KackaaHbIX TaOmui ctuieit (CSS)
[IpakTnueckas pabora o Treme

95 "OdopmiteHre CTPaHUIIBI C TTOMOIIIBIO 1
KaCKaIHBIX TaOIuIl cTuieii”

96 Cuenapun Ha si3pike JavaScript

97 Cuenapuu Ha si3pike JavaScript

98 ®dopMbI Ha BEO-CTpaHHIIE

99 [IpakTueckas pabora no teme "O6padboTka 1
naHHBIX hopm"

100 Pa3memenue BeO-caiiToB. Yciyra
XOCTUHTa. 3arpy3ka (aiisoB Ha cCalT
Kagpuposanue. UcnpaBnenue

101 nepcrekTuBsl. ['ncrorpamma. Koppekuus
yYpOBHEH, KOPPEKIUS IIBETA.
ObecrBeunBaHUE [IBETHBIX H300pasKeHU
BBo n3zobpakeHuii ¢ UCIOIb30BaHUEM

102 Pa3IUYHBIX HU(POBBIX YCTPOICTB. 05
[IpakTuueckas pabora o teme "O6padboTka '
undpoBbIx Gororpaduit”
Perymib. Pabota ¢ oGnactsimu. OUIBTPHI.

103 [IpakTtrnyeckas padora no teme "Perymib 0.5
uu¢poBeIX GoTorpagpuit”

104 MHuorocnoitabie n3o00paxkeHus. TekcToBbIe




ciou. Macka cnost. Kananel. Coxpanenue
BBIJICJICHHOM 001acTh

[IpakTuyeckas pabora 1o Teme

105 1
"MHorocioiiHble n300paxeHus"
[ToaroroBka witrocTpauii A Be0-CalToB.

106 [IpakTuyeckas pabora 1o Teme 0.5
" AHUMUpPOBaHHbIE U300paXkeHus"

107 Bexropnas rpaguka. Bekropusamus
PacTpOBBIX U300pAKEHUIM

108 [IpakTnueckas pabota no teme "BekropHas 1
rpaduka”

109 [IpuHIMIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJIENEN

110 [Ipaktuueckas padota o teme "Co3nanue 1
MPOCTHIX TPEXMEPHBIX MOee"

111 Certounbie MoJIen. Matepuasl

112 [IpakTrueckas padota o teme "CeTouHble 1
mozaenn"

113 MonenrpoBaHue UICTOYHUKOB OCBEIICHHUS.
Kamepnt

114 [IpakTuueckas paborta o Teme 1
"Pennepunr"

JUIUTUBHBIE TEXHOJIOTUU -IIPUHTEPBI

115 A 3D

116 [TonsTHE O BUPTYaAIBHOM PEANBHOCTH U
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems

118 PeszepBHOe Bpems




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 Pe3epBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PezepBHoe Bpemst 1
131 PesepBHoe Bpemst 1
132 PesepBHoe Bpemst 1
133 PesepBHOE Bpemst 1
134 PezepBHoe Bpems 1
135 PezepBHoe Bpems 1
136 PezepBHoe Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







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

Kon
NpoBepPsieMOro
TpeOoBaHUS

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

1.

3namo (nonumams)

1.1

[lonumaHne OCHOBHBIX HPUHIIMIIOB YCTPOMCTBA M (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWMJIBHBIX KOMIIBIOTEPOB; TEHACHLIUN
Pa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJOTH; BlIaZleHHMEe HaBbIKAMHU pPabOThHI C
OTIEpPAallMOHHBIMM CHCTEMaMHU U OCHOBHBIMH BHJAaMH IMPOTPaMMHOIO
obecrieueHus JUid  peuieHus y4yeOHbIX 3aJad 10  BBIOpaHHOM

crenuaIn3aun

1.2

Hannuue mnpencraBineHuii o 0a30BbIX MPUHIMIIAX OpraHU3alMd U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnmanne OCHOBHBIX MNPUHOUIIOB JUCKPETHU3AIWK Pa3JIMYHBIX BHUI0B

nHpopManuu

1.4

[Tonnmanue 0a30BBIX aNTOPUTMOB OOpPaOOTKM YHCIOBOM W TEKCTOBOM
nHbopManMK (3aIUCh YUCENT B TIO3UIUOHHOW CHCTEME CUWCIICHUS,
JETUMOCTD TIeTIBIX YHCEN;, HaX0XKJICHHE BCEX MPOCTHIX YHCEN B 33JJaHHOM
InManazoHe;, o00pa0oTKa MHOTOPa3psAOHBIX IIETBIX YHCEN; aHalu3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOUCKA U COPTUPOBKHU

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HBIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCACTB

cpensl pa3paboTKu

1.6

Bnagenue OCHOBHBIMHM CBEICHHSIMHU O 0azax JAaHHBbIX, HUX CTPYKTYpC,

CpeacTBax Co3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJIn4yuc Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3JIMIHBbIX

npogeccHoHATBHBIX chepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaToOM, IMO3BOJIIOMIUM OCYHICCTBIIATH
IMMPEACTABJICHHUE 3aJaHHOI'0 HATYpPaJIbHOT'O YHUCJIda B PA3JIMYHBIX CUCTEMax
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHH${ JOTMYCCKUX BLIan(eHHﬁ,
HCIIOJIb3YA 3aKOHBI aJIT C6pBI JIOTUKH, OIPCACIIATH KpaTqaﬁmnﬁ nyTb BO
B3BCILICHHOM rpa(be n  KOJIHYCCTBO HYTeﬁ MCXKAY  BCpIIMHAMHU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHne uCnojb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHanm3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETh MOJCTUPOBAHUA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, IMOJYYCHHBIX B XOJ€ MOACIIMPOBAHUA,
OCHUBATbL AJACKBATHOCTHL MOACIU MOACIUPYEMOMY O6”beKTy HIIN

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIISITHOM BHJIE

2.2

YMmenue kiaccuUIMPOBATHP OCHOBHBIC 3a/layll  aHAW3a JaHHBIX
(porHo3upoBaHue, KJIacCUpUKaIus, KJ1acTepu3anus, aHau3
OTKJIOHEHHI); MMOHUMATh TOCJIEIOBATEILHOCTh PEIICHUS 3a7a4 aHaau3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA W OIICHKA Ka4eCTBA JIAHHBIX,
BBIOOp W (WJIM) TOCTPOCHHE MOJIENH, TMpeoOpa3oBaHUE JTaHHBIX,

BHU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YIIbTATOB

2.3

YMmenue onpenensith HHGOPMALMOHHBIA 00bEM TEKCTOBBIX, IpaUUECKUX
Y 3BYKOBBIX JIAaHHBIX IIPU 33JIaHHBIX [apaMeTpax JAUCKpeTH3aluu. Y MeHue
OTIPENIeNIATh  CPENHIOI CKOpPOCTh Iepelayd  JaHHbIX, OLEHUBAaTh
W3MEHEHHE BpEeMEeHHM Iepefauyd MpH H3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTHK KaHaja CBS3U

2.4

YMeHue CTpouTh KOJA, OO0ECNeyuBaIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS PY U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HuCnoib30BaTh MPU PELHICHUHM 337ad CBOMCTBA MO3WIIMOHHOM
3alUCU YHCEJI, AJITOPUTMBI TIOCTPOCHHS 3allUCH YHUCJIa B TMO3UIIMOHHOMN
CHUCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHHEM M IIOCTPOEHHUS YHCIa TI0
CTPOKE, COJEpJKalllel 3aluch ATOrO0 YHWCIa B IO3UIIMOHHOW CHCTEME
CUMCIICHMsI €  3aJaHHbIM  OCHOBAaHHMEM; yMCHHE  BBINIOJHATH

apI/I(i)MeTI/ILIeCKI/Ie onepanru B IOSUMIUOHHBIX CUCTEMAX CUHUCICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHON  Tabnwuile
UCTUHHOCTH; HUCCJIENOBaTh 00JacTb HCTUHHOCTH  BBICKA3bIBAHMS,

COACPKaALICI0 NIEPEMCHHBIC, PCIIATh HECJIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pemaTh aNrOpUTMHUYECKHE 33/adM, CBA3aHHBIE C aHAJIU30M
rpadoB (3aaud TMOCTPOEHHUS ONTUMAIBHOIO MYTH MEXIY BEpIIHHAMH
rpacda, omnpeieneHuss KOJMUeCTBa Pa3IMUHbIX MyTeH MEXIy BEpIIUHAMH

OPUCHTHPOBAHHOTO AlTUKIINYCCKOTO rpa(pa)

2.8

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB U JJIA
IMPEACTaBJICHUA apI/I(l)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, pu PpeUICHUU 3a4a4
IIOoOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HIPBI IO 3aJaHHOMY

AJIITOPUTMY;, pa3pa6aTBIBaTB U 00OCHOBBIBATH BBIWT PBINIHYIO CTPAaTCruro




UTPBI

2.9

YMeHue aHaIM3MpPOBaTh AITOPUTMBI  C  HCHOJB30BAaHMEM  TaOJIHII
TPACCHUPOBKHU; ONPEAETATh 03 MCHOIB30BAHUS KOMIIBIOTEpA PE3yIbTAThI
BBITIIOJIHEHHSI HECJIOKHBIX IIPOrpaMM, BKJIIOYAIOIIMX LIMKIIbI, BETBJICHUS U

MMOoAIIpOrpaMMBbl, IPpU 3aaHHBIX HCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CIO0XHOCTb H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MAcCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IPUMEPHI

HECKOJIbKUX aJITOPUTMOB paSHOﬁ CJIOKHOCTHU IJIA pCUHICHUSA OI[HOI71 3aga4du

211

Brnanenune yHuUBEpCANbHBIM — SI3BIKOM  MPOTPAMMHMPOBAHUSI  BBICOKOTO
yposHst (ITackans, Python, Java, C++, C#), npeacraBicHusIMU 0 0a30BBIX
TUTAX JAHHBIX U CTPYKTypax NAaHHBIX; YMEHUE HMCIOJIb30BaTh OCHOBHBIC
VOPABISIFONIUAE  KOHCTPYKIIMM;  YMEHHE  OCYIISCTBJIATh  aHAIN3
MPEVIOKEHHON  TPOTpaMMBI:  OMPENEHATh  PE3yNbTaThl  PabOTHI
MPOTPaMMBbI TIPU 3aJIaHHBIX MCXOJHBIX JAaHHBIX; OMPEACTATh, TPH KaKUX
WCXOJIHBIX JIAaHHBIX BO3MOJKHO TIOJIYY€HHE YKA3aHHBIX pPE3YJIbTAaTOB;
BBISIBJISITH JaHHBIC, KOTOPbIE MOTYT TPUBECTH K OMUOKEe B pabdoTe
nporpaMmbl;  (GopMynupoBaThb — NPEUIOKEHHS MO  YIYYIICHHUIO

MPOrPaMMHOTO KOJa
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YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nmporpammupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUIIOBBIC AJITOPUTMBI 0OPAOOTKH YHCEII, YUCIOBBIX MOCIIEA0BATCILHOCTEH
M MacCHMBOB: TIPEACTaBJICHHWE 4YWCIa B BUAe HaOoOpa MPOCTHIX
COMHOKUTEIICH; Hax0XKJIECHHE MaKCUMAIbHOW (MHHUMAIBHOW) TH(PHI
HATYPAIBHOTO YHCIIA, 3alIMCAHHOTO B CHCTEME CUHMCIICHUS C OCHOBaHHEM,
He mpeBblmaromuM 10; BbUKCIEHUE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM YHUCIOBOW TOCIIEAOBATEILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEr0  apu(PMETUYECKOrO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHMYECTBA DJIEMEHTOB, YIOBICTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBA, yMEHHE
UCIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX TUIOB C Y4ETOM
OTpaHMYEHUN Ha JMaNa3oH UX BO3MOXKHBIX 3HAYEHUH, MPUMEHSTH MPHU
pellIeHnH 3a7a4 CTPYKTYpPbI JAaHHBIX (CIUCKHU, CIOBapH, CTEKH, OYEpPEeH,
JIepeBbs); MPUMEHATh CTaHJAPTHHIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOIBHBIX CTPOK; MCIONb30BaTh MpPHU
pa3paboTKe mporpamMMm OUOIMOTEKH MOAMPOTPaMM; YMEHHE HCTIOIb30BaATh

CpeAcTBa OTIIAAKHU IIPOTrpaMM B CpCAC NMPOrpaMMHUpPOBaAHUSA

2.13

YmMmenue HUCIIOJIB30BAaTh SJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJI1u3a,




MpeacTaBiIcHus] U 0OpabOTKM NaHHBIX (BKJIIOYAs BHIOOP ONMTHMAIBLHOTO
penieHus, moaAdop JWHUU TPEHIA, PEUICHHWE 3aaad MPOTHO3UPOBAHUS);
YMEHHE WCIO0JIb30BaTh TaOIM4YHbIE (PENSIUOHHBIC) 0a3bl JAaHHBIX U

CITPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBaTh JIMYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHH;
NOHMMAaHHUE BO3MOXKHOCTEH LMQPPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yciyr, TU(POBBIX 00pa30BaTENbHBIX CEPBUCOB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Hudposas rpaMOTHOCTD

1.1

OCHOBHBIE TEH/ICHIIUU PA3BUTHSI KOMIIbIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHHS. MHOronponeccopHsie cuctemsl. Pacripenenénnsie

BBIYUCITUTENIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIINUX TaHHBIX

1.2

[IpuHIMOBI MOCTPOEHUS W anmapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokonbl. Cerb HWurepHer. Appecanmuss B cetu HHTepHer.
IMpotokonsl creka TCP/IP. Cucrema nomeHHbix uMEH. Pasnenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK IMOACeTeH

1.3

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

MMEHOBaHUs (aiioB B godroBpeMeHHod mnamsatu. [llaGnoHbl mais omumcaHus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBHCHUMOCTD BpPECMCHHU nepeaayun oT

nH(}OpMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAJa CBSI3U

1.5

[udpoBanmne manapix. CuMMeTpuYHbIE U HecuMMeTpuuHbie mudpel. [Hudpsr
npoctoit 3amenbl. [udp Llesaps. [ludp Bmwxkenepa. Anroputm mudpoBaHus
RSA

1.6

Koppl, mo3Bossitonirie 00Hapy>KMBaTh U UCTIPABIATh OLIMOKH, BO3HUKAIOLIUE TTPU
nepenade gaHHbIx. Paccrosnue Xammunra. KogupoBanue ¢ moBTopeHreM OUTOB.

Konapr Xommunra

TeopeTnueckue 0CHOBBI HHPOPMATHKU

2.1

Z[BOI/ILIHOC KOJUPOBAHHUC. PaBHOMepHBIe n HEPaBHOMEPHEIC KOJBI.
I[eKO,Z[I/IpOBaHI/Ie COO6H.ICHHI>1, 3allMCAHHBIX C IIOMOIIIBKO HCPABHOMCPHBIX KOIOB.
Ycnosue daHo. HOCTpOCHI/Ie OJHO3HAYHO ACKOAUPYCMBIX KOJOB C IMOMOIIBIO

JepeBa

2.2

Teopernyeckue noaXoAbl K OLEHKe KosindecTBa HH(popmanuu. Eaunuie
U3MEpEeHusi KoJuuecTBa HWHpopManuu. AJ(QaBUTHBIM MOJIXOA K OLIEHKE
KoJInyecTBa HMHPOpMaluu. 3aKOH aJJuTUBHOCTH HH(opmaruu. Popmyna

Xapriu. Mapopmanus u BepostHocTh. Popmyna lllenHona

2.3

CuctemMbl CYHCIICHUS. Pa3BépHYTaﬂ 3alluCh I1CJIbIX H ,Z[pO6HLIX quccl B
MO3UIMOHHOM CHCTEME CUYMCJICHUS. CBoiicTBa MO3UIIMOHHOM 3alHdCH YHCIA:
KOJIHNYCCTBO I_[I/I(bp B 3alMCH, NpU3HAK ACIUMOCTH YHCJIa HAa OCHOBAHUEC CUCTCMBbI

CUHCJICHUA. AJ'IFOpI/ITM MepeBoJa nejioro 4ucia mu3 P-u4HO# CHCTEMBI CUUCICHUS




B JIECATUYHYIO. AJITOPUTM I1€PEBOJIA KOHEUHON P-M4HON JpoOu B AECATUYHYIO.
Anroput™m nepeBoja LIEJIOr0 4YMCIa U3 JECSITUUYHON CUCTEMbI cuMcieHus B P-
nunyto. IlepeBon koHeuHOW necATUYHOM Jpodu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHASI CUCTEMbl CUHUCIICHUS, CBA3b MEXAY HUMHU.

ApupmeTrueckie onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS

2.4

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

CUHCJICHUA

2.5

Komupoanue tekcroB. Komuposka ASCII. OxgnobaiiTHbie KoaupoBku. CTaHaapT
UNICODE. Kommposka UTF-8. Ompenenenne WHHOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILIEHUIT

2.6

KoaupoBanue nzobpaxennii. Onenka nHGOPMaMOHHOTO 00bEMa rpapuuecKux
JaHHBIX IIPH 3aJaHHBIX pa3pClICHUN U FJ'Iy6I/IH€ KOIUpOBaHHUA ILBETA. LIBGTOBBIG
mojnenn. KomupoBanue 3Byka. OreHka HWHGOPMAIIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX MIPH 3aJaHHBIX HaCTOTC AUCKPETU3ALINU U Pa3pAAHOCTU KOAUPOBAHUS

2.7

Anrebpa noruku. IloHsiTMe BbICKa3biBaHUS. Bbicka3biBaTenbHbIE (OPMBI
(mpenukatsl). KBaHTOpHI CyllIeCTBOBAHUS 1 BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIpaXKEHUS.
Jlormueckue ToxkecTBa. Jlornueckue onepanuy U onepany HaJ MHOKECTBaMH.
3akoHbl anreOpbl JIOTUKU. OKBHUBAJIEHTHbIE MNpeoOpa3oBaHUs JOTHYECKHX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbI YPaBHEHU.

Jlormueckre (YyHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIMHI OT KOJIMYECTBA apTyMEHTOB.

Kanonunyeckue Gpopmbl JOrHUECKUX BBIPAKEHHM

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue 9JeMEHTHI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
Mmuoropa3psausiii cymmaTop. [locTtpoenne cxem Ha JIOTUYECKUX DJIEMEHTax 10
3aJJaHHOMY JIOTHYECKOMY BBIPQXEHHUIO. 3alliCh JIOTMYECKOTO BBIPAKEHHUS IO

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIINPOBAHUC. I_[CJ'II/I MOJCIUPOBAHUAA. A,Z[eKBaTHOCTB MOACIN
MOJCIINPYECMOMY O6’beKTy HJIU TIPOLECCY. (DOpMaJ'II/ISaLII/IH MPUKIIAAHBIX 3a1a4.
Hpe,ZLCTaBJ'IeHI/Ie PE3YyIbTATOB MOJACIIMPOBAHUSA B BUIC, y')IO6HOM UL BOCTIpUATHUA

4yenoBekoM. ['padudeckoe nmpeacTaBlieHne JaHHBIX (CXeMbl, TaOIHUIIbL, Tpadukm).
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[IpenacraBnenue 1enablX 4YUCEN B MaMIATH KoMmmbloTepa. OrpaHUYEeHHOCTH
JIMara3oHa 4Yucell NPU OrPaHUYCHUM KOJMYECTBA paspsanos. llepenosiHenue
paspsiaHoi ceTku. be33sHakoBbIe U 3HAKOBHIE JaHHbBIE. 3HAKOBBIN OHUT. [|BOMYHBIIMA

JIOTIOJTHUTEIBHBIN KO OTPULATCIBbHBIX YUCCII.




[TobutoBbie normueckue omnepauuu. Jlormueckwif, apumerndyeckui U
nuknudecknit  cuuru. llludpoBaHne ¢ TOMOIIBIO TIOOMTOBOHM Olepamuu

«uckimouaromee I

2.12

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MaMsITH KOMIIbIOTEpa. 3HAyalasi 4acTh
U TOpsAAoK uucia. Jlmama3oH 3HA4eHWH BeHIECTBEHHBIX uwmcel. [IpoGiiemsbr
XpaHEHHMs BEIIECTBEHHBIX 4YHCEN, CBS3aHHBIE C OrPAaHUYCHUEM KOJUYECTBA
pa3psAnoB. BeinmonHeHue onepanuil ¢ BEIIECTBEHHBIMHM 4YMCIIAMH, HAKOIUICHUE

OILIMOOK IIPpH BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble moHsATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOILIBIO
MaTpUI] CMEXKHOCTH, BECOBBIX MATpHIl, CIIHCKOB CMEXKHOCTH. Pemienue
AITOPUTMUYECKUX 3a]a4, CBS3aHHBIX C aHalmu3oMm TrpadoB (TocTpoeHUe
ONITUMAIIFHOTO TYTH MEXAY BepIIMHAMU Tpada, ONpeieleHne KOJIMYecTBa

Pa3IMIHBIX HYTeﬁ MCXKAY BCPpHIMHAMH OPHCHTUPOBAHHOI'O aAUKINYCCKOI'O

rpaca)

2.14

HepeBwsa. bunapnoe naepeBo. JlepeBbsi moucka. CrnocoOsl 00Xxoma Jepesa.
[IpencraBnenue apupmeTHUECKUX BBIpAKEHUN B BHUJE jAepeBa. Mcronb3oBaHue

rpadoB U 1epeBbEB MPU ONMUCAHUHU 0OBEKTOB U MPOILIECCOB OKPYKAIOILIEr0 MUpa

2.15

JluckpeTHbIe UTphl IBYX UTPOKOB ¢ TMoyiHOM mHpopmanueit. [Toctpoenne nepesa
nepedopa BapUaHTOB, OIMKWCAHUE CTPATETHUd WIPhl B TaOIU4HOU (opme.

Boiurpbliiabie 1 TPOUTPHIIIHBIE MTO3UIUU. BRIUTpHINIHBIE CTpaTErun

2.16

CpenctBa  MCKYCCTBEHHOTO — WHTE/UICKTa.  WnmeHTudukamus W TIOHWCK
M300paKEHHM, pacrio3HaBaHue JHIl. VICHogb30BaHHE METOJI0OB MCKYCCTBEHHOTO
WHTEJUIEKTa B 0OydJarmux cucremMax. Mcnoibp3oBaHue METOI0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Benel. Heitponnbie ceTn

AJNTOpUTMBI U IPOTrPAMMHPOBAHHE

3.1

CDopManmauI/m MOHATHA aJIIrOpUTMaA. MammHa TBIOpI/IHra KaK YHUBCpCAJIbHAs

MO/JIeb BBIUMCIICHUN

3.2

OneHka CIOKHOCTH BblYMcIeHHH. Bpemsi paGoTel u 00bEM HCMONB3yeMOM
naMaTH, HMX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OneHka
ACUMIITOTUYECKON CJIOXKHOCTH QJITOPUTMOB. AJICOPUTMBI MOJMHOMUAIBHON
cnoxHoctu. Ilepebopubie anmroputmel. I[lpumepsl pa3IUYHBIX aANTOPUTMOB

peUICHUA OJIHOM 3alauu, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDH

3.3

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YJIbTATOB pa6OTBI HpOCTefIHlI/IX AJITOPUTMOB
YIIpaBJICHUA HCHOJHUTCIIAMH U BBIYUCIUTCIBHBIX aJITOPUTMOB. Onpez[eneHHe

HCXOOHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET NAThb Tpe6yeMLIfI pe3yiabTart

3.4

AHTOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHCCJ, 3allMCAHHBIX B MO3UIIHMOHHBLIX

CUCTEMAaX CYHCICHHUA: p336I/ICHI/IC 3allMCu 4YucCjia Ha OTACJIbHBIC I_[I/I(prI,




HaXOXXJICHHE CYMMBl W TIPOM3BENEHHS LH(p, HAXOXKICHHE MaKCHUMAJIbHOM
(MHUHUMANTBHOW) T (PBHI.

[IpencraBnenne uncina B Buie HaOOpa MPOCTBIX COMHOXKHUTENIEH. ANTOpUTM
OBICTPOTO BO3BEJCHHUS B CTENECHb. [I0OMCK MPOCTHIX YUCEN B 3a]aHHOM JHANa3oHe

C TIOMOIIIBIO AJITOPUTMA «pelieTo JpaTocheHar

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

S3sik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumnbl JaHHBIX:
LIEJIOYNCIICHHbIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JIOTMYECKHE. BeTBieHus.
Cnoxwusbie ycnoBus. Llukisl ¢ yenoBuem. LIMKIiIbI 0 mepeMeHHOM.

OO6paboTka NaHHBIX, XpaHsmuxcs B (ainax. TekcToBble U JABOWYHBIE (HAIIBI.
QailioBble nepeMeHHble ((ainoBble ykazaTenu). Utenue u3 Qaitna. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agauu. [loanporpaMmel (poueaypbl U GyHKIIUN).

Hcnonb3oBanue ctaHaapTHON OMOIMOTEKU A3bIKAa IPOrPAMMHUPOBAHUS

3.7

Pexypcus. PexkypcuBHble mpoueaypbl u (yHkiuu. Vcnonb3oBaHue cTeka s

opraHusalvi pEKYpCHBHEBIX BBI3OBOB

3.8

Uucnennsle MetoAbl. TouHoe M NpUOMMKEHHOE pelieHus 3anaud. YucieHHoe
pellleHre YpaBHEHMI C TMOMOIIbIO Mojadopa mapaMerpa. YuCIeHHblE METO[bI
pelleHHus YypaBHEHUH: MeToJ mepedopa, METOJA TOJOBUHHOTO  JICJCHHUS.
[Tpubmmxk€HHOE BBIYMCICHUE JUIMH KPUBBIX. Bhrumcinenue miomaneid Guryp c
MTOMOIIBI0 YUCJIEHHBIX METO/J0B (METOJ MPSIMOYTOJIbHUKOB, METOJ Tparenuil).
[Touck wmakcumyma (MHUHMMYMa) GYHKIUM OJHOM TEPEMEHHOW METOA0M

ITOJIOBHMHHOI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  GyHKUMHM  sI3bIKa
IPOrpaMMUPOBAHUS JIIsl 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TMOSABJICHUNH CHMBOJA B CTPOKE,
pa30HeHne CTPOKM Ha cJoBa MO MpoOeIbHBIM CHMBOJAM, MOUCK TMOJCTPOKHU
BHYTPH JaHHOW CTPOKH, 3aME€Ha HalJIEeHHOW MOACTPOKH Ha JPYTYyIO0 CTPOKY.
I'enepamus Bcex CIOB B HEKOTOPOM an(aBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

OI'paHHYCHUSM. Hpeo6pa30BaHHe qurcjia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

Maccupsl n IOCICa0BAaTCIBHOCTHU YHUCCII. Brruncienue O606H_IéHHLIX
XapaKTCPUCTUK JBJIIEMCHTOB MaCCUBa WA YHUCIOBON IOCIEA0BATEILHOCTH
(CYMMLI, MMPOU3BCACHUA, CPCIAHCTO apH(I)MeTqucxoro, MHUHHMAJIBHOTO U
MAaKCUMAJIbHOTO  3JIEMCHTOB, KOJMYCCTBA DJJEMCHTOB, YIOBJICTBOPAIOIINX
3aIaHHOMY YCJ'IOBI/IIO). JIuHEeNHBIM MOMCK 3aJaHHOrO 3HAYECHHS B MAaCCHBE.
AHTOpI/ITMLI pa6OTBI C DJJIEMCHTAMU MaACCUBa C OJHOKpPATHBIM IIPOCMOTPOM

MacCCHBa. COpTI/IpOBKa OHOMCPHOTO MacCCHUBaA. HpOCTLIC MCTOABI COPTHUPOBKU




(meTon my3bIpbKa, MeTOJA BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpoBKa
ciusinueM. beictpas coptupoBka maccuBa (anroputm QuickSort). JIBowuHbIi

IIOUCK B OTCOPTHUPOBAHHOM MACCHBC

3.11

JIBymepHble MaccuBbl (MaTpulibl). AJITOPUTMBI 00pabOTKHM  JIBYMEPHBIX
MAacCHUBOB: 3allOJIHEHUE JIByMEPHOI'O YHCIOBOIO MAacCUBa IO 33JaHHBIM
IpaBWjiaM, MOMCK 3JEMEHTAa B JIBYMEPHOM MAacCUBE, BBIUMCIEHHUE MaKCUMyMma
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JABYMEPHOI'O MacCcHBa, IEPECTAHOBKA CTPOK U

CTOJIOLIOB IByMEPHOT'O MAacCHBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCCUBBI,  OTOOpa)kKe€HUs).  XAII-TAOJHUIIBI.

HOCTpOGHI/IC aJ'I(l)aBI/ITHO"IaCTOTHOFO CJIOBaps IJI 3aJaHHOTO TCKCTa

3.13

Crexku. AmnHanmu3 MNpPaBUIBHOCTH CKOOOYHOTrO BbIpaXeHHs. Boruncnenue
apu(pPMeTUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Mcnosib30BaHUE OUepen il BPEMEHHOTO XPaHEHUS JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAIbLHOTO OCTOBHOTO JepeBa
B3BCIHICHHOTO CBA3HOI'O HCOPUCHTUPOBAHHOTI'O rpati)a. KommaectBo Pa3INYHBIX
MyTel MeX Ay BEpIIMHAMU OPUEHTHPOBAHHOTO allMKINYECKOro rpada. AIroputm

Jenkerpel

3.15

HepeBbsi. Peannzanusi nepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JIBOoMUHBIE
(6unapueie) nepeBbs. [locTpoeHme nepeBa sl 3aIaHHOTO apU(PMETHIECKOTO
BbIpakeHus. PexypcuBHbIe anropuTMbl 00xo/a aepeBa. Vcnonb3oBaHue creka u

odepeu A1 00xoda 1epeBa

3.16

JluHamuueckoe mporpaMMUpPOBAaHME KaK METOJI PELIEHUs 3a/1a4y C COXpaHEHUEM
IPOMEKYTOUHBIX PE3YyJIbTaTOB. 3a7auu, peliaeMble ¢ MOMOIIbI0 TUHAMHUYECKOTO
IPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKIIHH, MOACYET KOIUYECTBA

BApUAHTOB, 3aJla4X OIITUMHU3AlIUN

3.17

[Tonsitne 06 OOBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMUpoBaHUU. OOBEKTH U
kiaccbl. CBOMCTBA U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3paboTtka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO TMOJIXOJA.

I/IHKaHCYHﬂHI/IH, HaCJICJOBAaHUC, HOHHMOp(i)I/ISM

NudopmanrioHHbie TEXHOJIOTUN

4.1

Ananmu3 naHHeiX. OCHOBHBIE 3a/layll aHalW3a JaHHBIX: MPOTHO3UPOBAHHE,
KIaccu(UKaIys, KiacTepu3alus, aHanu3 oTkiIoHeHuid. [locrmegoBarenbHOCTH
pellleHus 3aa4 aHaiau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIEHKa
KayecTBa JaHHBIX, BBIOOp M (WMIM) TOCTPOCHHUE MOJENH, MNpeodOpazoBaHUe
JTAHHBIX, BU3YyaIM3allus TaHHBIX, MHTEpIpeTanus pe3ynbTaroB. [IporpammHbie
cpenctBa W VIHTepHET-cepBUCHl UIsi OOpaOOTKM W TPEACTaBICHHUS JaHHBIX.

Bonpimme qanneie. MammaHoe o0y4deHue




4.2

AHanu3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TalOnuil. BerymcieHue cymmsl,
CpemHero  apu(METHYeCKOro, HauOobinero (HAUMEHBIIET0)  3HAYCHUS
nuanazoHa. Berumcnenune koddduimenta KOppenmsiuuu IBYX pSIOB JaHHBIX.
[MocTpoenue cTonOYaTHIX, JMHEWYATHIX W KPYroBBIX auarpamm. l[loctpoenue
rpaduxoB ¢yakuii. [logbop JMHUK TpeHAa, pElICHHE 33a7a9 TPOTHO3UPOBAHHSL.

Pemenne 3aaa4 ONITUMH3alruU C IOMOUIBIO 3JICKTPOHHBIX Ta6JII/III

4.3

I[HCKPGTI/IBEHII/I?[ Ipu MaTeMaTn4YcCKOM MOACIUPOBAHUN HCMIPCPBIBHBIX
nporeccoB. MogenupoBanue JBIKEHHS. MonenupoBaHue OHOJIOTHYECKUX
CHUCTEM. Maremarudeckue MOJCIn B 9KOHOMUKE. Brrunciurennaele
AKCIIEPUMEHTHI ¢ MojeisiMu. OOpaboTka pe3yabTaToB 3KcHepuMeHTa. Meton
HaMMCHBIINX KBaJApaTOB. OHCHK& YHCJIOBBIX IapaME€TPOB MOACIUPYCMBIX
00BEKTOB U TpOIeccoB. BoccTaHOBIEHHWE 3aBUCHMOCTEH TIO pe3ylibTaTaM

JKCIIEPUMEHTa

4.4

BeposiTHOCTHBIE MOJIEIH. MeTto sl MomnTte-Kapio. NmuranmonHoe

MoenupoBanue. CHCTEMBI MACCOBOTO OOCITYKUBaHUS

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. TabynIla — IPeICTaBIICHUE CBEICHUN
00 omnoTumHbIX 00BekTax. Ilomae, 3amuces. Kimrou tadmuiel. Pabora ¢ roToBoit
0a30i maHHBIX. 3amnojiHeHHue 0a3bl JaHHBIX. [IoWCK, cOpTHpOBKA M (DUIBTpAIUs
JaHHBIX. 3ampockl Ha BBIOOPKY J@HHBIX. 3ampochl C  IMapaMeTpaMH.
Brruucnsiemble mosis B 3ampocax.

MHuorotabauynaple 0a3bl JTaHHBIX. THIBI CBSI3eW Mexay Tabnuiiamu. BHemHui

KJIIOY. L[e.]'IOCTHOCTB 0a3ml JaHHBIX. 3anpocm K MHOTOTa0JWYHBEIM 0azaM JaHHBIX

4.6

TekcroBerii mporieccop. CpencrBa mMoWcKka W aBTO3aMEHbI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TIOKYMEHThI. CHOCKH, OTJIaBIICHHE.
[IpaBuna 1UTUPOBAaHUS WCTOYHUKOB U odopmiIeHHs OubamorpaduyecKkux

CCBIIIOK










