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MOACHUTE/IbHAA 3AMUCKA

[Iporpamma no unopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusg pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacrabieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoueit
pPOrpaMMbl BOCITUTAHHUS.

[Iporpamma o nHpopMaTuke 1a&T MpeICTaBICHUE O LENsIX, 00l cTpaTernu
00yueHUs1, BOCTIUTAHUS U PA3BUTHS O0YJAIOIINXCS CPEICTBAMHU YIeOHOTO TIpeMeTa
«Mudopmaruka» Ha yrayOnEHHOM YpOBHE, YCTaHaBIMBaeT 00s3aTelbHOE
IpeIMETHOE CO/IepKaHKE, MMPEAYCMATPUBAET €ro CTPYKTYPUPOBAHHE TI0 pasieiam
U TeMaM Kypca, OmpeersieT paclpeleleHle ero mo kimaccam (TogaMm U3ydeHus),
naéT MPUMEpPHOE paclpelielieHne y4eOHBIX YacoB MO TEMaTHYECKHM paseiam
Kypca M pEeKOMEHIyeMmylo (MPUMEPHYIO) TOCIEIOBATEILHOCTh WX HU3YyUCHUS C
y4€TOM MEXNPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO
npoIriecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroImXcsl.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJTUISCTBCHHBIEC U KAUSCCTBCHHBIE
XapaKTepUCTUKHN Y4EeOHOro MaTepHuaia JUisi KaKI0ro rojja U3yuyeHus, B TOM YHUCIIe
JUISL COZIEP KATeNIbHOTO HAMOJHEHUS PAa3HOro BUJA KOHTPOJSA (MPOMEXYTOUHOMN
aTTecTaluu oOy4aromuxcs, BCEPOCCUMCKHUX MIPOBEPOYHBIX pabor,
rocy/IapCTBEHHOM MTOroBOM aTTecTaruu). [Iporpamma no nHpopMaTuke SBIsieTCS
OCHOBOM [IJIi COCTaBJIEHUS AaBTOPCKUX Y4YEOHBIX MPOTpaMM U Y4EOHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yUYUTEIEM.

Nudopmatuka B cpenHem obiieM oO0pa3oBaHUU OTPAXKACT:

CYITHOCTh HMH(OpPMATUKM KaK HAYYHOM  JUCHUIUIMHBI, H3ydYarolleu
3aKOHOMEPHOCTH MPOTEKaHUSI ¥ BOBMOXXHOCTH aBTOMAaTU3AIMK WH()OPMAITMOHHBIX
IIPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHS  WH(POPMATHUKH, TPEXKIAE  BCETO
MH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc unbopMatuku ayis ypoBHsS CpelHEro oOIero oOpa3oBaHUs SBISICTCS
3aBEpIIAIOIIMM 3TallOM HEMPEpPHIBHON MOATOTOBKH OOydYaromuxcs B 00JacTH
uHPOPMATHKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKKU YPOBHS OCHOBHOTO 00Iero odpa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  MPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, WHTEPIPETalnio U 0000IIeHHe
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeAMETHON 00JIacTH, TaK U B CMEXKHBIX ¢ HeM o0nacTsax. OHU BKIIIOYAIOT B CEOS:

OBJIQJICHUE KJIIOUYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEePHBIX JJI1 U3y4aeMOU NpeIMeTHON 001acTy;

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

HaJU4Me TPEJCTABICHUNA O JaHHOW NpeaMEeTHON 00JlacTh Kak IEJI0CTHOM
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
1ieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCSl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
opraHu3anusax  npodeccCuoHanbHOTO  00pa3oBaHUA MO  CIEIHATBHOCTSIM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalMHHOe OOyYeHHe, MPOMBIIUICHHBIH HWHTEPHET BeIlel, WCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeaHero oOmiero oOpa3oBaHHs —  oOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3pacCTalOllel KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBsi3u ¢ 3TUM H3ydeHUE
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 AITOPUTMHYECKOTO MBIITUICHHS;

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()OPMHUPOBAHHOCTh  MPEJCTABICHUH O  BIUAHMUM HH(DOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTIO, KYJIbTYPHOrO, HOPHUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

NPUHSATHE TTPABOBBIX U ATUYECKUX ACMEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOHM, MPOEKTHOM, HAy4yHO-
UCCJIeIOBATENbCKOM M TBOPYECKOM JEATEIbHOCTH, MOTHBALMU OOYYAIOIIMXCS K
CaMOPa3BUTHIO.

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

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGpOPMATHKM» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Paznen «AaropurvMbl M NPOrpaMMHMPOBAaHMeE)» HAIPaBICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MPUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTUN, pPEaTU30BaHHBIX 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 coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYPCHUBOM BbIJICJICHBI JIOMTOJIHUTEIBHBIE TEMbI, KOTOPbIE HE BXOMST B 0053aTEIBHYIO
mporpamMmy OOydYeHHs, HO MOTYT OBITh MPEJIOKECHBI JUISI U3YYCHHS OTIEIHHBIM
MOTUBHPOBAHHBIM U CIIOCOOHBIM O0YUYarOIIUMCS.

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  OpOo(uiisi, OPUEHTUPOBAHHOTO HAa  MHXKEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHM U WHKEHEPHBIC
CMELUUANIBHOCTH, Yy4YacTHE B MPOEKTHONW U HCCIENA0BATEIbCKON AESTEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHUS TEM B Mpejeiax OJHOr0 rojaa OO0ydeHUs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNs MpHU MOJArOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

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



COOEPXAHUE OBYHEHMA

10 KNACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanust TEXHUKH 0€30MACHOCTH U TUTHEHBI MPU paboTe C KOMITbIOTEpaMu
U APYTUMU KOMIIOHEHTaMU HU(PPOBOTO OKPYKECHHUSI.

[TpuHnumel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXHUTEKTypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJTHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouipto muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TEHCHIIUU pa3BUTHS KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BIUUCICHUA. MHOTOMIPOLECCOPHBIE CUCTEMBI. CYIIEpKOMITBIOTEPHI.
Pacnpenenénnple BBIYMCIUTEIBHBIE CUCTEMBl W 00paboTka OOJBIIUX JTaHHBIX.
MoO6unbpHbBIE TUPPOBBIE YCTPOMCTBA M UX POJb B KOMMYHHUKAIUAX. BcTpoeHHBIE
KOMIBIOTEPBl. MUKPOKOHTpOJIIephl. POOOTH3MpOBaHHBIE MPOU3BO/ICTBA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
IpOrpaMMHOr0 oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCcTpoicTB. llapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnedeHue. OneparioOHHbIE CHUCTEMBI. Y THUIJIMTHI.
HpaiiBepbl  ycTporcTB. HMHCTamsiuust W JIEUMHCTAUISALMUSA  MPOrPAMMHOTO
oOecrieyeHusl.

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

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPOrpaMMHOTO OOecTedeHMs
1 U poBwIX pecypcoB. [IponpuerapHoe u cBOOOIHOE IPOrPaMMHOE 0OECTICUeHHE.
KoMmMepueckoe 1 HEeKOMMEPYECKOE HCTIOIB30BAHKIE MTPOTPAMMHOTO 00ECTICYCHUS U
UpoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBAaeMas 3aKOHOIATEIHCTBOM
Poccuiickont ®enepanuu 3a HENPABOMEPHOE MCIIOJIb30BAHUE MPOrPAMMHOTO
oOecrieueHus U MU(POBBIX PECYPCOB.

[IprHIMIIBI TIOCTPOEHHKS W annapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiabl. Cets MHTEpHET. Afpecanus B cetn MHTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Pa3nenenne |IP-cetm Ha moxacerm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanuuusa CBSI3U C y3iIoM ceth. OnpeneneHre MapuipyTa JIBUKCHUS
MTAKETOB.



Buaet  pestenbHoct B cetu  HHTepHer. CepBucel  HTepHeTa.
['eonndopmanmonnbie cucTeMbl. ['€0IOKAIIMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHU
(Hanmpumep, JoKalusi MOOWJIBHBIX Tene(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasiei), ”HTEpHET-TOProBIsl, OPOHHUPOBaHUE OMJIETOB U TOCTUHHII.

l'ocynapcTBeHHBIC 3JEKTPOHHBIE CEpBUCHI U yciyru. ColuanbHble CEeTH —
OpraHu3aIus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWJia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema moaIMHHOCTH
noyiydueHHo! nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIe U JKOHOMHYECKHE YIPO3bl, CBS3aHHBIC C KCIOJb30BAaHUEM
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJIorui. OO1mue mpobsieMbl 3ailuThl
uHdopmanuu 1 nHGOpPMaAIMOHHOM O6e3onmacHocTr. CpecTBa 3alUThl HHDOpMaLIUH
B KOMITBIOTEPaX, KOMITBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH()OPMAIIMOHHBIX
cucremax. [IpaBoBoe oOecrnieueHre MHGOPMAIIMOHHON 0€301MacHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTyrma K JIMYHOM
KoH(uACHIIMaTbHONH MH(OPMALIUK, XPaHAIIECHCS Ha MEePCOHATBLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObl
O0OpbObI ¢ HUM. AHTUBHUPYCHBIC NporpaMmbl. OpraHuzamus JUYHOTO apXuBa
uHdopmanuu. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

udpoBanne ngaHHbIX. CHUMMETPUYHBIE W HECHUMMETPUYHBIC MIUDPHI.
Mudpsr mpoctori 3amenbl. [lludp Lezaps. ludp Bmwxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nannueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HemnpeprbiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
TUCKpeTH3auuu MHGOpMalMK, NPETHA3HAYCHHOW [JIs1 XpaHEHHs, Nepeladd Hu
00paboTKH B IIUGPOBHIX CHCTEMAX.

JIBonuHoe KkoaupoBaHue. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlekoaupoBaHre COOONICHUM, 3alMCAHHBIX C MOMOIIbI0 HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus koinudecTBa nHpopmaiuu. AndaBUTHBIN TOIXO0 K
OIICHKE KOJIMYECTBa MHPOPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JPOOHBIX YHCENT B
MO3UIIMOHHOW cucTeMe cuucieHus. CBoicTBa MO3UIIMOHHOW 3aluCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM TNIEPEBOJA LIETOTO YKcia U3 P-MYHONU CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJTOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JIECATUUYHYIO.
AJTOpUTM IIEpEeBOIA LIETIOTO YKCIIa U3 IECSITUUHOW CUCTEMBI CUMCIIEHUS B P-nuHYyIO.
IlepeBon KoHEUHOU necsaTUUHON ApoOu B P-munyro. /[BouuHas, BOCbMEpUYHAS U



IIECTHA/IIaTepUYHAs CUCTEMbI CUMCIICHUS, CBSI3b MEXAY HUMH. Apudmernyeckue
Oonepaldy B TMO3UIMOHHBIX CHUCTEMaxX CYHUCICHHUS. TpowuHas ypaBHOBELICHHAs
CUCTEMA CUUCIICHUS. [JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxkenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U IITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpadudeckux ¢aiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIpU 3aJaHHBIX YaCTOTE JTUCKPETU3ALMU U PA3PSITHOCTA KOAUPOBAHMUSL.

Anrebpa noruku. IloHaTtue BbICKa3biBaHUs. BpickaszpiBaTeNbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOITHOCTH.

Jlornueckue omneparuu. TaOnUIBI UCTUHHOCTU. Jlormueckuwe BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKUA. DKBUBAJICHTHBIC NPEoOpa3oBaHUs JIOTUYCCKUX
BbIpakeHUH. Jlornueckrie ypaBHEHUS U CUCTEMBI YPaBHEHU.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loiHbIe ccTeMbl JTOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qopmbel  joruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MIOCTPOCHHSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOcTaBe KommbikoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHX AJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHHS 10
JIOTUYECKOM CXEME.

[IpenacraBieHne UENbIX YKMCEN B MHaMATA KoMIbioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCEeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psIHON CeTKH. be33HakoBbIC M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OUT. [|BOMYHBIH
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[TobutoBbie normdeckue omnepanuu. Jlormueckwii, apudMeTHUECKUN WU
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMEpaIu
«wuckimovaroniee NJIN».

[IpencraBneHne BELIECTBEHHBIX YMCEN B MaMSITH KOMIIbIOTEpa. 3Hauaias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHWM BelIECTBEHHBIX uncen. [IpobiaemMbl
XpPAaHEHHSI BEIIECTBCHHBIX WYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHWYECTBA



pa3psiioB. BrImonHeHWe omepamnuii ¢ BEIIECTBEHHBIMH YHCIaMH, HAKOIICHUE
OIMOOK TIPH BHIYUCIICHHSIX.

AJITOPUTMBI U IPOTPAMMHPOBaAHUE

Omnpenenenre BO3MOXHBIX PE3yNbTaTOB PabOThl MPOCTEHUIIUX AITOPUTMOB
YIIPABICHUS WCIIOJHUTEISIMH W BBIUUCIUTENBHBIX alropuTMoB. OmnpenencHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AITOPUTM MOXKET aTh TPEOYEeMbIil pe3yJIbTaT.

Otanbl pemieHdus 3ajad Ha KommbioTepe. WHCTpyMeHTanbHBIE CpENCTBa:
TPAHCIATOP, OTIATYNK, NPOGUIUPOBIIHUK. KOMIWISIMS W HHTEPIPETAIHS
nporpamMm. BupryanbHbIe MalTuHBI.

WNuTerpupoBanHas cpeaa pa3pabOTKH. MeETOasl  OTIAAKH  MPOTPAMM.
Hcnons3oBanue TpaccupoBOYHBIX Tabmui. Ormamounsiid BbIBOA. Ilomarosoe
BBITIOJIHEHHE TIporpaMMebl. Touku octanoBa. [IpocMoTp 3HaUeHUH IEpEeMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
IICJIOUMCIICHHBIE, BEIIIECTBEHHBIC, CAMBOJIbHBIC, TIoTH4eckre. BeTBienus. ClioKHbIE
ycnoBust. kbl ¢ ycnmoBuem. Llukibl mo mepemeHHOW. B3amMo3zaMeHseMOCTh
pa3IMUYHBIX BHUAOB I1MKJIOB. WHBapmant 1mkia. CocTaBieHHEe IMKIA C
UCIIOJIb30BaHUEM 3apaHee ONpeeIEHHOIO HHBAPUAHTA [IUKJIA.

JlokymeHTHpOBaHUe nporpamMm. Mcrnons3oBanue komMmeHnTapues. [lonroroska
OTHMCAHMSI MPOTPAMMBbI U UHCTPYKIIMH JIJISI TIOJIb30BATEIIS.

Anroputmbl 00pabOTKM HATypaJIbHBIX YUCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTeMaxX CYHUCJIEHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHble UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) U PPHI.

Haxoxnenue Bcex MpoCThIX YMCEN B 3aJjaHHOM auanasoHe. [IpencraBnenue
Yuclia B BUJe Habopa MpOCThIX COMHOXKHUTENEH. ATTOPUTM OBICTPOTO BO3BEICHHS B
CTETICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B (aitnax. TekcToBble U TBOMYHBIE (Daiiibl.
daitnoBeie nepeMeHHbIe ((aitnoBeie ykazatenu). Utenne u3 daiina. 3anuce B ¢aii.

Pazouenne 3amaun Ha noazagaun. [logmporpamMmel (pouenypsl U GYHKIINN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkiuu. Mcronb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OWONHOTEKH s3bIKAa MPOrPAMMHUPOBAHMS.
[Monkmrouerne  OMOMMOTEK  MOANPOTPaMM  CTOPOHHUX  IPOU3BOIUTEIICH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

Uucnennsie MeToibl. TouHOE M PUOIMKEHHOE pelIEHUs 3a1aun. YnCIeHHbIe
METOJbl PELICHUS] YpaBHEHUI: MeTona mepedopa, METO] TMOJOBUHHOTO JAENCHUS.
[Tpubnux€HHoe BHIYMCICHWE IJIMH KPUBBIX. BbramcieHue miomaneid Quryp c
MMOMOIIFI0 YUCJICHHBIX METOJO0B (METOJ TPSIMOYTOIHHUKOB, METOJ TpPATeIIHii).



[louck Makcumyma (MUHHMYMa) (QYHKIMM OJHOW MEPEMEHHOM METOI0M
ITOJIOBUHHOTO JEIEHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMHM  sI3bIKa
MPOrpaMMUPOBAHUS /11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: IOACYET KOJMYECTBA MOSBJICHUW CHMBOJIAa B CTpPOKE,
pa3z0ueHne CTPOKH Ha CII0Ba MO MPOOEIbHBIM CUMBOJIAM, TIOUCK MOJCTPOKH BHYTPHU
JAHHOW CTPOKH, 3aMEHA HalICHHOM ITIOACTPOKU Ha IPYIyI0 CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM ali(aBUTE, YAOBIETBOPSIOIIMX 3aJaHHBIM OrPAHUYEHUSM.
[IpeoGpazoBaHue yKncia B CHMBOJIBHYIO CTPOKY M OOPATHO.

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

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

JIBymMepHble MaccuBbl (MaTpuilbl). AJTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHIIaM,
MOUCK 3JIEMEHTA B JIBYMEPHOM MAaCCHBE, BBIYMCICHHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. Mcnonb3zoBanne — ctuneid.  CTpyKTypUpOBAHHBIE  TEKCTOBBIE
nokyMeHTbl. CHocku, orasneHue. KoiektnBHas pabota ¢ JOKyMEHTAMM.
HHCTpyMEHTHI pelieH3UpOBaHus B TEKCTOBBIX Mpolieccopax. O6ayHble CEPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuina nutupoBaHus HCTOYHUKOB U OpOpMIICHUS
oubnuorpaduyeckux ccputok. OdopmieHrne cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TE€XHUYECKUE CpPEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEACTBA PENAKTUPOBAHMS MATEMATHUYECKUX TEKCTOB.

Ananu3 gaHHbIX. OCHOBHBIE 3a/lauMd aHaAIW3a JIaHHBIX: MPOTHO3UPOBAHMUE,
Kjaccuukanus, KilacTepusalus, aHauu3 OTKIoHeHMWH. [locnenoBaTrenbHOCTH
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJENH, MpeoOpa3oBaHUE JAAHHBIX,
BU3yaJIM3allMsl JIaHHBIX, UHTEpIIpeTanus pe3ylibraToB. [Iporpammubie cpenctsa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM U NpPEICTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHET0 apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBIIEr0) 3HAaYEHHs AUANa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix jauarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelIeHHE YpaBHEHHMH C TIOMOIIBIO MoAOopa mHmapaMmerpa.
OnTumuzanus Kak MOMCK HAWIYYILEro pelieHusl B 3aIaHHbIX ycioBusx. LleneBas
GyHK1MsA, orpaHnyeHus. JIokanbHbIe U I1100aIbHBIH MUHUMYMBI LI€TIEBON (DYHKITUH.
Pemenue 3aay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KNACC

TeopeTnueckue 0CHOBbI HHPOPMATHKHU

Teoperndeckne mOAXOABI K OIICHKE KojaudecTBa uHMopManuu. 3aKoH
anauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyia [llenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroput™m LZW. ANropuT™msel c)KaThs JAHHBIX C TTOTEPSIMU. Y MEHBIIICHHUE TTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIC Hjieu anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OMMOOK Tpu T1epefade JaaHHbIX. Konbl, MO3BOJISIIONINE
OOHapy>XMBaTh M WUCHPABIATH OIMIMOKH, BO3HUKAIONIME TNpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBII
s dext. Ynpapnenue kak nHGOPMAIMOHHBIN Tiporiecc. OOpaTHast CBS3b.

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

[IpenacraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BHUAE, YAOOHOM IS
BOCIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBiIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padp1. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHaiu3oM rpadoB (mocTpoeHue
ONTUMAJIBLHOTO NYTH MEXIY BepIIMHAMU Tpada, OmpeAeieHUue KOJIMYeCTBa
Pa3JIMYHBIX MyTEeW MEXKAY BEpIIMHAMU OPUEHTUPOBAHHOTO alIUKINYECKOro rpada).



HepeBbs. bunapuoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja nepena.
[IpencraBienne apupMeTUUECKUX BBIPAXKEHUN B BUJIE AepeBa. JIuCKpeTHbIE UTpPbI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMHUCaHUE CTPATEruu UTPhl B TAOIUYHON (hopMe. BhIUTphINIHbIE U IPOUTPHIIITHBIC
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencTBa UCKYCCTBEHHOTo MHTesuiekTa. CepBHCH MAalIMHHOTO IEpPEeBOAa U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B OoOydalmux cucremax. Vcnonb3oBaHue METO0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U TPOTPAMMHPOBaHHE

dopmanu3zanus NoHATHS anroput™a. Mammna TelopuHTa Kak yHUBEpCcaabHas
Mozenb Beluncienu. Tezuc Yépua—Twropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH ~aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHocTu. [lepebopHbie anropuTmsl. [IpruMepsl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3aJa4M, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCTD.

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

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

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

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

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHUMAIBLHOTO OCTOBHOTO JE€peBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAHHOro rpada. KonnyecTBo pa3inyHbIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

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

JluHaMHuueckoe MOpOrpaMMUpPOBAHHME KaK METOJ pElIeHus 3aJady C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPEUIa€Mble C IOMOUIBIO



JUHAMUYECKOTO TMPOrpaMMHMPOBAHUA: BBIUYMCICHUE PEKYPCUBHBIX (DYHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMH3ALUU.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoBaHUU. OOBEKTH U
kjaccbl. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO IOAXOJA.
WNukancynsuus, Hacae10BaHue, MOJIUMOPPU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noJib3oBatelid. Mcnonb30BaHue TOTOBBIX YIIPABISEMbIX 3JIEMEHTOB ISl TOCTPOSHUS

uHTepdeiica.
O0630p  s3bIKOB  mporpammupoBaHus.  IloHatme o  mapagurmax
IpOTpaMMHUPOBAHUSI.

NupopmManmoHHbIE TEXHOJIOIHH

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

Jluckperuzanuss TpU MaTEMAaTUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
nmpoiieccoB. MoenupoBaHue JBIKCHUS. MoienupoBaHue OMOIOTHYECKUX CUCTEM.
MaremaTu4yecKkue MOJIeTM B OKOHOMHUKE. BBIYUCIHTENBHBIE SKCIEPUMEHTHI C
MOJEJSIMHU.

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

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanre. CUCTEMBI MACCOBOTO 00CITYKMUBaHUSI.

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

MHoroTtabnnunbie 6a3bl TaHHBIX. THIIBI CBSA3CH MeXay TabauiaMu. BaenHui
kitod. [{enocTHOCTE 6a3bl TaHHBIX. 3aMpPOCHl K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX.

NutepHer-ipuioxenus. [lonsTre 0 cCepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3menenne BeO-caliToB. Ycmyra XocTuHra. 3arpyska (hailjioB Ha CaiT.

BBon m300paykeHW C HCIONB30BAHUEM PA3NMUYHBIX ITUGPOBBIX YCTPOWCTB
(mdpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAHEPOB U JPYTUX
yctpoiictB). I'paduueckuit pegakrop. Pazpemenue. KagpupoBanue. McnpaBnenue



nepcrekTuBbl.  'mcrorpamma. Koppekuuss  ypoBHEH, KOpPpEKLIHs — IIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIBTPHI.

MHorocnolinble nu3o0paxkeHus. TexcroBble ciaou. Macka cnos. Kanausl
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wirocTpamnuil 1as BeO-calTOB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTtsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxKeHUH.

[IpuHUIKIIBI TOCTPOEHHUS U PEAAKTUPOBAHMS TPEXMEPHBIX Moenel. CeTouHbIe
Moaenu. Marepuansl. MogenupoBaHHe HCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHbie TexHonoruu (3D-npunTteps). [loHsTre 0 BUpTYaabHOM peanbHOCTU U
JOTIOJIHEHHOW peaibHOCTH.



MTAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA NMPOIPAMMBbI 11O UH®OPMATUKE
(YITYBNEHHbIM YPOBEHb) HA YPOBHE CPEJHEIO OBLLErO OGPA30OBAHMA

JIMYHOCTHbIE PE3Y/IbTATbI

JIMYHOCTHBIE  PE3yNbTAaThl  OTPAXAlOT TOTOBHOCTbH U  CIHOCOOHOCTH
oOy4Jarommxcs pPyKOBOJACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHHUX
yOexXJeHul, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO
oOLIEeCTBa, paCIIMPEHHE KU3HEHHOI'O OMbITa M ONBITA ACSITENILHOCTH B IpOIlecce
peanuzanuu  CpeACTBAaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HallpaBieHUU
BOCITUTATENIbHOW JIEATEIIBHOCTH.

B pesynbrate wu3ydyeHus HHPOPMATUKUM HA YPOBHE CpPEIHEro OOIIEero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONIME JTUIYHOCTHBIC
PE3YABTATHI:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEM, yBaKEHHE 3aKOHA
U TIpaBOMOpPSIKA, COONIOACHHE OCHOBOIOJATAIONIMX HOPM HH(DOPMAIMOHHOTO
npaBa ¥ HTHPOPMALIMOHHOM 0€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(OoONH, AUCKPUMHUHAIIMK IO COLMUAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIBbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMAaHHUE 3HAUCHHS] HHPOPMATHUKHN KaK HAYKH
B JKU3HU COBPEMEHHOT'0 OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYasl JCTETUKY HAy4yHOTO H
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JIUYHBIE BUJIBI HMCKYCCTBA, B TOM YHCIIE
OCHOBaHHOT'O HA MCIOJIb30BaHUHM UH(POPMALIMOHHBIX TEXHOJIOTHIA;



5) pu3nvecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTH  370pOBOr0 W Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOI'0 OTHOILLIEHUS K CBOEMY 3/10POBBIO, B TOM YHCIIE 32 CUET COOJIIOICHHUS
TpeOoOBaHMI  0€e30macHOM  AKCILTyaTallM  CPEACTB  MHMOPMALMOHHBIX U
KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTA TEXHOJOTMYECKOU U COLHUAIBHOU
HaIpaBJIEHHOCTH, CTIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO 1€ TEIbHOCTb;

uHTepec K cdepaMm MpodecCHOHANbHON AESTeNIbHOCTH, CBSA3aHHBIM C
uH()OPMATUKOM, MNPOrpaMMUPOBAHUEM U WH(OOPMAIIMOHHBIMU TEXHOJIOTUSIMH,
OCHOBaHHBIMU Ha JIOCTIDKCHHMSIX HAyKW HHPOPMATUKA W HAYYHO-TEXHUUYECKOTO
nporpecca, yMEeHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynyuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUHU BCEH JKHU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MyTed HuX
pelieHus, B TOM YHCIEe C Y4E€TOM  BO3MOXKHOCTEH  MH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, IOCTI)KEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
WH(GOPMAIIMOHHBIX TPOLIECCOB UM HMH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBHIX
1udpoBoi TpaHchopMauK MHOTUX cep )KU3HU COBPEMEHHOTO 00IIEeCTBRa;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U HCCIIEIOBATEIbCKYIO IESITENbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

B npouecce 1ocTUKEHUS TUYHOCTHBIX PE3YIBTATOB OCBOEHHUS IMPOrPAMMBI 110
nHpopMaTHKE y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATIBHBIA MHTEIUICKT,
Mpearnoiarammui chopMupOBaHHOCTD:

CaMOPETYJIMPOBaHUsA, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATFHBIM U3MEHEHUSIM M TIPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEN MOTHUBAIMHU, BKIIOYAIOUIEH CTPEMJICHHE K JIOCTUKEHUIO LETU U
yCcHexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JI€MCTBOBaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKALUH, CHOCOOHOCTH K
COYYBCTBHIO U COIIEPEIKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOILICHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSABISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

METAMNPEAMETHbBIE PE3Y/IbTATHI

B pesynpTaTe wu3ydeHHss HWHPOPMATHKH Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus y oOyuawmierocs OyayT chOpMUPOBaHBI METaNpeIMETHBIC
pE3YJIbTAaThl, OTPAKEHHBIC B YHHBEPCAIBHBIX yUEOHBIX JIEHCTBHSIX, 2 UMECHHO —
NO3HABATEIbHBIC  YHUBEpPCAJIbHBIC Y4YCOHBIC JEHCTBUSA, KOMMYHUKATHBHBIC
YHUBEPCAJIbHBIC Y4eOHBIC JECHCTBHS, PETYJIATHBHBIC YHHBEPCAJbHBIC YyYeOHBIC
JICHCTBUS, COBMECTHAS JACATCIIBHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JedCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUSA [JIi CpPaBHEHUS,
KJaccudukauu u 006001eHNS;

ONpeAeisTh 1NN ACATECIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JTOCTHKCHHUS;

BBISABIISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B paCCMAaTPUBAEMBIX SBJICHUSIX;

pa3pabaTeiBaTh IJIaH PEIICHHUS] MPOOJIEMbI ¢ YUETOM aHAIM3a HUMEIOIINXCS
MaTepHUalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JEATEIHLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIECACTBUM AEATCIHLHOCTH;

KOOPJAMHUPOBATH 1 BBIMOJHITH pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX IMPOOJIEM.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIaJICTh HaBbIKAaMU y4€OHO-UCCIIEI0BATEIHCKON U TPOSKTHOM eI TEILHOCTH,
HaBBIKAMH  pas3pemieHus TpoOJeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IMOUCKY METOJOB PEIICHUS MPAKTUUECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOA0B MO3HAHUS;

OCYIIECTBIATh PA3IUYHBIE BHUIBI JESITEILHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHUS, €r0 HMHTEPIpEeTalni, MPeoOpa3OBaHUI0 W TMPHUMEHEHHUIO B Pa3IMYHBIX



y4eOHBIX CHUTyalMsX, B TOM YHUCJIE€ HIPU CO3JaHUU YYEOHBIX M COLMATBHBIX
MIPOEKTOB;

(opMHpOBaTh HAYYHBII TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AaKTyaJU3MpOBaTh 3a/avy,
BBIIBUTATh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI 1JIs I0KAa3aTeIbCTBA CBOUX
YTBEPKJECHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIIeHHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYHIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOca CPEACTB U CIOCOOOB
JENCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHHS B IO3HABATENIbHYIO M TNMPAKTHUUYECKYIO O00JacTH
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJBUTaTh HOBBIE HJIEH, MpPEAJaraTb OPUTHMHAIBHBIE MOJIXOAbl U PELICHUS,
CTaBUTH POOJIEMBI U 33J1a4H, IOMYCKAIOU[ME aTbTePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ nupopmaumeii:

BJIa/IETh HABBIKAMH TMOJTY4YeHUsI UH(GOPMAIIUU U3 UCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSITEJIbHO  OCYIIECTBJISITh  IOMCK,  aHaJIW3, CHCTEMATU3alUI0 H
MHTEPIIPETAIMI0 UHPOPMAIIUU PA3TUYHBIX BUAOB U (POPM IpEICTaBICHUS;

co3faBaTh TEKCTHl B pPa3IM4HBIX ¢opMarax ¢ y4E€TOM Ha3HAYCHHUS
uHQopMaMK W 1EJIeBOM  ayAUTOPHUM, BBIOMpas ONTUMAJIbHYIO  (QopMmy
IPEACTaBICHUS U BU3Yyaln3aluu;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpManuu, €€ COOTBETCTBHUE
IIPAaBOBBIM M MOPAJIBHO-3THYECKUM HOPMaM;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3alMOHHBIX
3a/1a4 C COOTIOIeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX M AITHYECKUX HOPM, HOPM HH(OPMAIMOHHON
0e301acHOCTH;

BJIAJ€Th  HABBIKAMU  pACMO3HABAaHUST W 3alIUTBl  MH(OpMaLNH,
MH(POPMAIIMOHHOMN 0€30MaCHOCTH JIMYHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH

1) oOmenume:



OCYIIECTBIISITh KOMMYHHUKAILIUU BO BCeX chepax KU3HMU;

pacno3HaBaTh HeBepOajbHbIE CpeACTBa OOILIEHHUS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, pPAaclO3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CHUTyalud H
CMATYaTh KOH(JIUKTHI;

BIAJETh  PAa3JIUYHBIMM  criocoO0amMu  OOIIEHHWS U B3aUMOJEHUCTBHUS,
apryMeHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATr4aTh KOH(QIMKTHbIE CUTYallUu;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAsl 1eATeJIbHOCTh:

NOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJIMBHUIYyaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWCTBUU C YUYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OPUHUMATh 1€MW  COBMECTHOM  JESTENIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATH JIEUCTBUSI MO UX JOCTHXKEHHMIO: COCTaBIATH IUJIaH JIEUCTBHA,
pacnpenensiTh poyiid ¢ YYETOM MHEHUNW YYaCTHUKOB, OOCYXKIATh pPe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJIa ¥ KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIHiA
PE3YNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

npeajiaraTb HOBBIE TPOEKThI, OLEHMWBATh HAEH C TMO3HUIMU HOBU3HBI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUHUMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIEe YUueOHbIe JAelicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NI€SITENIbHOCTh, BBISBISATH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSATEIILHO COCTABIISITH MIJIAH PEIICHUS MPOOIEMBI C YIETOM HMEIOIITIXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JIeaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO IIUPOKON SpYyAUIIMUA B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATH CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.



2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEISIM;

BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQEeKCMu Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIEKCUU ISl OLEHKH CUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBbI M AapryMEHTHl JAPYIMX TNpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOrO YEIOBEKA.

MPEOMETHBIE PE3Y/IbTATbI

B mpomecce m3yueHusi kypca wHPOpMATHKH YriryonéHHOro ypoBHs 6 10
Kacce 00yJaroImUMUCs OYIyT JOCTUTHYTHI CIICIYIONINE TIPEIMETHBIE PE3YIIbTATHI:

BJIaJICHUE TIPEJCTABICHUSAMHA O pPOJIM HHPOPMAIMM M CBS3aHHBIX C HEH
IPOIIECCOB B TPUPOJE, TEXHHKE W OOIIECTBE, TOHATUSMHU «HUH(MOPMALUSY,
«MH()OPMAIIMOHHBIN TPOIIECCY, KCUCTEMAY, KKOMIIOHEHTBI CHCTEMBI», «CUCTEMHBIN
s ek, «uHbOpPMAITMOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUS,;

BIaJICHUE METOJlaMU IOMCKa WH(OpMamuu B ceth VIHTEpHET, yMeHHE
KPUTHYECKU OIIEHWBATh WH(OPMAIINIO, TIOTyUYSCHHYIO U3 ceTu VIHTepHET;

YMEHHE XapaKTepu30BaTh OOJbINME JJaHHBIC, MPUBOJAUTH IMPUMEPHI
UCTOYHUKOB WX TIONIYYCHHS W  HAmpaBleHUS  HUCIIOJBb30BaHUS, YMEHHE
KJaccu(UIMPOBaTh OCHOBHBIE 3a/lauyd aHaln3a JaHHBIX (IIPOTHO3WPOBAHUE,
Kiaccuduxanus, KJIaCcTepH3aIus, aHamu3 OTKJIOHEHUH ), MOHUMATh
MOCJICTIOBATEILHOCTD PEIIEHUS 3a7a9 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KadecTBa JaHHBIX, BHIOOP W/WIM TOCTPOSCHUE MOJEIH,
nmpeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUS JaHHBIX, MHTEPIPETALUS PE3YIbTaTOB;

NMOHMMAaHNE OCHOBHBIX TIPHHIIMIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;



BJa/ICHHE HaBbIKaMU PAOOTHI C ONEPALMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIAMU MTPOTPAMMHOT0 00€eCIeYeHHs AJis pelleHHs Y4eOHbIX 3a7a4 110 BEIOpaHHOM
crenuanu3aluy;

HaJM4Ke NPECTaBICHUI O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 6a30BbIX MPUHLHUIIAX OPraHU3aLUU U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOWUMX MNpUHIMNAX pPa3pabOTKU W (PYHKIUOHUPOBAHUS HWHTEPHET-
MIPUIIOKEHU;

NOHUMAaHHE Yyrpo3 UHPOPMALMOHHOM O€30IaCHOCTH, UCTIOJIBb30BAHUE METO/I0B
U CPEACTB MPOTUBOJAEHCTBUS ATHM yIpo3aM, COOIIOJEHUE Mep Oe30MacHOCTH,
NpeOTBpAIlaONIMX HE3aKOHHOE paclpOCTpPAaHEHHWE NEPCOHATIBHBIX JIAHHBIX,
coOmoieHne TpeOOBaHMI TEXHUKM O€30MACHOCTM M TUTHMEHbl TpH padbore ¢
KOMIIBIOTEpaMU U APYTHUMH KOMIIOHEHTaMHM LHU(POBOTO OKPYXKEHUS, TOHUMaHHE
IPABOBBIX OCHOB UCIOJIb30BAaHUSI KOMIBIOTEPHBIX MPOTrpaMM, 0a3 JaHHBIX U PaOOTHI
B cetu MHTepHer;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB JUCKPETH3AlMU PA3JIUYHBIX BHJIOB
uHbOpMAIIKM, YMEHHE ONpeNeisITh HHPOPMAIMOHHBIM OOBEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpETU3aluH,
YMEHHE ONpPEeeNsiTh CPEAHIOI0 CKOPOCTh Mepeiaun JaHHBIX, OIIEHUBATh U3MEHEHHE
BpEMEHU Iepefaud MpU HM3MEHEHHH HWH(GOPMAIIMOHHOTO 00bEMa JaHHBIX H
XapaKTEPUCTHK KaHaJla CBSI3H;

YMEHHUE HMCIOJIb30BAaTh NIPU PELIEHUHU 3aJa4 CBOWCTBA MO3UIIMOHHON 3amucu
YHUCEN, aJTOPUTMA IOCTPOEHHUS 3aUCH YUCTIA B MTO3UIMOHHON CUCTEME CUUCIIEHUS
C 3a/laHHBIM OCHOBAaHHMEM M TOCTPOEHHUS YUCJIA MO CTPOKE, COAEp Kallell 3amuch
ATOTrO YMCJIA B MO3UIMOHHOMN CUCTEME CUMCIICHHUS C 38JJaHHBIM OCHOBAaHUEM, YMEHHE
BBITIOJHATH apU(METHUYECKUE OTIEPAIIMH B TIO3UIIMOHHBIX CHCTEMAaX CUUCIICHHUS,

YMEHHE BBINMOJHATH MPEoOpa30BaHUsl JIOTUYECKUX BBIPAKEHUU, HCIONB3YS
3aKOHBl anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJBHBIX (pOopMax Mo 3aJaHHON TaOiuIle
UCTUHHOCTH, HCCIIEJIOBATh 00JIaCTh MCTUHHOCTH BBICKA3bIBAHMS, COJIEPIKAIIETo
IIEPEMEHHBIE, pelIaTh HECIO0KHBIE JJOTHYECKNUE YPABHEHMS U CUCTEMBI YPaBHEHU;

NOHMMaHWe 0a30BbIX aJIrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amUCh YKUCET B MO3UIMOHHOM CHCTEME CUHCIEHUS, HaXOXKICHHUE
BCEX MPOCTBIX YUCEJ B 33JaHHOM Juana3zoHe, 00paboTKa MHOIOpa3psAHbIX LEJIbIX
Yuces, aHallu3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHHUE ONPENEATh CIOKHOCTh HM3y4aeMbIX B Kypce O0a30BBIX aJIrOpUTMOB
(cyMmmMupoBaHHE DJIEMEHTOB MAacCHBa, COPTHpPOBKAa MaccuBa, IepeOOpHbIe
aJITOPUTMBbI, IBOMYHBINA MOWCK) U MPHUBOAUTH MPUMEPHI HECKOJIBKUX AJITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;



BJIa/ICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacrtaBieHUsIMH O 0a30BBIX THIAX JAaHHBIX H
CTPYKTypax JaHHbIX, YMEHUE HCIOJb30BaTh OCHOBHBIE  YIPABIAIOIINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBIATh AaHAIU3 NPEIJIOKEHHON MpOrpamMMbl:
ONpeNeNATh PE3yNbTaThl padOThl MPOTrpaMMBbI MPU 3aJaHHBIX UCXOJHBIX JAHHBIX,
ONpeNeNsTh, NPU KAKUX HCXOJHBIX JIaHHBIX BO3MOXKHO IMOJYYEHHE YKA3aHHbBIX
pE3yJIbTATOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmbl, HOPMYIUPOBATH MPEIIOKEHUS M0 YIAYUIICHUIO IPOTPAMMHOTr0 K04,

YMEHHE CO3/1aBaThb CTPYKTYpUPOBaHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTpPALlMOHHBIE MAaTEPHUAJIbI C UCTIOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
OPOrpaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE UCTIONb30BaTh AJIEKTPOHHBIE TAOIMIIBI AJI aHATIN3a, IPECTABICHUS U
00pabOTKH NaHHBIX (BKJIIOYAs BHIYMCIEHHE CYMMBbI, CPEIHET0 apu(pmMeTHuecKoro,
HauOOJBIIET0 W HAWMEHBIIEro 3HAYCHUH, pEIIeHHEe YpaBHEHUM, BHIOOD
ONTUMAJILHOTO  pelIeHusi, MoAO0Op JUHUU  TpEeHAa, pelIeHHe  3ajad
IPOrHO3UPOBAHUA ).

B mnponecce uzyuenuss xkypca uHGOpMATHKU yriayOnéHHOTO ypoBHsS 6 11
Knacce oOy4aromuMucs OyayT JOCTUTHYTHI CIEYIOUIUE PEIMETHbIE Pe3yIbTaThl:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIYCKAIOUIME OJHO3HAYHOE
JIEKOANPOBaHUE COOOIIeHUH (TpeUuKCHbIE KO/BI), MCHOJIb30BaTh MPOCTEHIINe
KOJbl, KOTOPBIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JTAHHBIX, CTPOUTH KOJI, 00ECTIEUMBAIOIINIA HAUMEHBIIYI0O BO3MOXHYIO CpPEIHIOIO
JUIMHY COOOIIEHUSI NMPU HM3BECTHOM YAacCTOT€ CHUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CKATHUS JAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3aJlaud, CBSI3aHHBIC C aHAJIU30M TIpadoB
(331241 MOCTPOEHUS ONITUMAJIBHOTO ITyTH MEXKy BepIIMHAMU rpada, onpeaeeHus
KOJMYECTBA PA3JIMYHBIX NYyTed MEXAy BEPIIMHAMU OPUEHTUPOBAHHOIO
AIUKIINIECKOTO rpada), yMEeHHE UCIIOJIH30BATh JEPEBhS MPU aHAIIN3€E U IIOCTPOCHUH
KOJIOB M JIJI MPEJCTaBICHUS apru(METUUECKUX BBHIPAKCHHUM, MPU PEIICHUH 33724
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UIPHI MO 33JJaHHOMY AJITOPUTMY,
pa3pabaThiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMeHHE pa3pabaThlBaTh W pEATM30BBIBATH B BHJIE NPOrpaMM 0Oa30BbIC
aJITOPUTMBbI, YMEHUE HCMOJb30BaTh B MPOrpaMMax JIaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUI HA JUANa30H MX BO3MOKHBIX 3HAYEHUW, MPUMEHSTH MPHU
pelIeHnH 3a/1a4 CTPYKTYpPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUePEIH, AEPEBbs),
UCIOJIb30BaTh 0a30Bble OMNEpallMd CO CTPYKTYpamMH JaHHBIX, MPUMEHSTh
CTaHJApPTHBIE U COOCTBEHHBIE MOAMPOrPaMMBbI JJ1s1 00paOOTKU YUCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh MpH pa3paboTKe mporpamMm OUOJIMOTEKU
noAnporpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTU HHCTPYMEHTAJIbHBIX



CPEICTB Ccpelibl pa3pabOTKU, YMEHHE HCIOIb30BaTh CPEACTBA OTIAJAKU IIPOrpamMM B
cpelie MporpaMMHUPOBAHUS, YMEHUE JOKYMEHTUPOBATH IPOTPaMMBl;

YMEHHE CO3/1aBaTh B€O-CTPaHULIBI,

BJIa/ICHHE OCHOBHBIMU CBEICHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX
co3/laHusl U pabOThl C HUMHU, YMEHHUE HCIIOJIb30BaTh TAOJUYHbBIC (PEISIUMOHHEIC)
0a3bl JaHHBIX (COCTaBJIATH 3aMpOChl B 0a3axX JaHHBIX, BBIIOJIHATH COPTUPOBKY H
MOWCK 3amuced B 0a3e NaHHBIX, HANOJHATH pa3paboTaHHYO 0a3y JaHHBIX) U
CIIPABOYHBIE CUCTEMBI;

YMEHHE HMCMOJIb30BaTh KOMITBIOTEPHO-MATEeMaTHUECKIE MOJIEIHN JJisl aHAIU3a
00BEKTOB U MPOIIECCOB: (POPMYIUPOBATH 1I€JIb MOACIUPOBAHUS, BHIOIHATH AHAIN3
pE3yJIbTATOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHUS, OIIEHUBATh COOTBETCTBUE
MOJIENId MOJIETUPYEMOMY OOBEKTY WM MPOIECCy, NPEICTaBIATh PEe3yJIbTaThl
MOJIETMPOBAHMS B HATJISITHOM BUJIE;

yMEHHE OpPraHu30BBIBaTh JIMYHOE WH(GOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IMYHBIX CPEJACTB LHU(PPOBBIX TEXHOJIOTHH, MOHUMAaHHE
BO3MOXKHOCTEW HHQPPOBBIX CEPBUCOB TI'OCYJAPCTBEHHBIX YCIYT, IU(GPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHHE OCHOBHBIX MPUHIUIIOB PabOThI, BOBMOXHOCTEH M OrpaHUYCHUS
NPUMEHEHHUS] TEXHOJOTUM MCKYCCTBEHHOTO HMHTEIJIEKTAa B Pa3IUYHBIX 00JIACTSX,
HaJIM4YME TPEJCTaBICHUN O Kpyre peliaeMbix 3aJad MAaIIMHHOTO OO0Yy4YeHUSs
(pacmiozHaBaHus, KJIacCU(PUKAMKA ¥ TMPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATUYECKOE MNJIAHUPOBAHWME

10 KNACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpoJbHbie IIpakTHYeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTejibHbIE pecypChl
padoThl padoTsbI
Paznea 1. HHudposassi rpaMoOTHOCTH
11 Kommnerorep - ynuBepcanbHOE 6
' YCTPOUCTBO 06PAOOTKU JaHHBIX
1.2 [TporpammuOEe 0OecnieueHme 6
1.3 KommnwrotepHsie cetu 5
14 Nudopmanronnas 6e301macHOCTh 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nuupopmanuu B
2.1 beA bop 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anredpsl TOTUKU 14
2.3 Kommnerorepnas apudpmernka 7
Utoro no pazneny 40
Pa3nes 3. AnropurmMsl 1 IPOrpaMMHpPOBaHHUE
3.1 BBenenue B mporpaMMupOBaHue 16 0.5
3.2 BcenoMorarenbHble alrOpuTMBI 8 2
3.3 YucneHHbIE METOOBI 3




3.4 AnropuT™MbI 00paboTKH 5 1
CHUMBOJIBHBIX JTAHHBIX
3.5 AJTOopUTMBI 00pabOTKH MAacCCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopMmanmoHHble TEXHOJIOT UM
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 [paktukym MU 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOI'PAMME




11 KNACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (PPOBbHIE)
KonTtpoJbHbie IIpakTHYeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
11 WNudopmanus u uHpopMamoHHbIe 10 95
MIPOLIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paspnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU aJTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 10
OCHOBBI 0OBEKTHO-
2.3 OpPUEHTHPOBAHHOIO 16 4.5
IIPOrpaMMHUPOBAHUS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbroTepHO-MaTeMaTHuECKOe 3 5
MO/IETMPOBAHUE
3.2 Ba3el maHHBIX 10
3.3 Be6-caiiTbl 14 4
3.4 KomnsrotepHas rpaguka 3.5
3.5 [Mpaktuxkym NN 8 3




Hroro no pazneny

48

PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136

36.5




MOYPOYHOE NMNAHUPOBAHUE

10 KNACC

n/n

Tema ypoka

KoaunyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTH U
TUTHEHBI TIPU PabOTE C KOMIIBIOTEpAMHU
Y IPYTUMHU KOMIIOHEHTaMU TU(PPOBOTO
OKPYXEHUS

[IpuHIMIBI paOOTHI KOMITBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTpoJsiepsl BHENIHUX YCTPOUCTB

ABTOMaTHYECKOE BBIIOJIHEHUE
MIPOrpaMMBbI MPOLIECCOPOM

OmnepaTuBHas, HOCTOSHHAS U
J0JroBpeMeHHas namsTb. KoHTposuiepsl
BHEIIHUX ycTpoicTB. [Ipsamoit noctyn k
namsITH

COBpeMeHHHC KOMIIBIOTCPHBIC
TCXHOJOTHH

IIporpammuoe obecnieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM
Y MOOWJIBHBIX YCTPOMCTB




CucremHoe nporpaMMHOE

8 obecrnieuenne. OnepaOHHBIC CHCTEMBI

9 Yrtunutel. [[paiiBepsl yCTpONCTB.
[TapamiensHOE IPpOrpaMMupOBaHUE

10 WHcTannsanus v IenHCTaILIS IS
MIPOrPaMMHOTO OOeCTICUeHUS
®daiisioBbie cucTeMbl. [IpuHIATIBI

11 pa3MenieHus] © UMEHOBAHUS (aillioB B
nosiroBpemMeHHo# namsitu. [11a6imonbl
JUTSL OTTUCAHMSI TPYII (haiyioB
3axoHOIATEIBCTBO Poccuiickon

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHnst U JaHHBIX
[IpuHIMIBI HOCTPOEHUS U anmapaTHbIE

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETCH.
CeTteBble MPOTOKOJIBI

14 Cetp UnTepuer

15 Pasnenenue IP-cetu Ha roaceTu ¢
MTOMOIIBI0 MACOK MOJICeTen

16 CereBoe aJIMUHHCTPUPOBAHUE
Buner nestenbHoctu B cetu MHTEpHET.

17 CepBucsl UHTepHeTA.
l'ocynapcTBeHHbBIE TIEKTPOHHBIE
CEpPBHCHI U YCIyTU

18 WNudopmanronHas 6e30macHOCTb

19 BpenonocHble mporpaMMHOe

o0ecrieyeHre U METOo]Ibl 6OPHOBI C HUM




20

[IpakTuyeckas paboTta 1o Teme
" AHTUBHpPYCHBIE ITPOTrpaMMBbl"”

21

OpraHmauI/m JIMYHOI'0 apXuBa
nHpopmanuu. PesepBHOE KOTMpOBaHUE.
[TaponbHas 3amura apxuBa

22

HIndpoBanue TaHHBIX

23

Anroputm mudpoBanus RSA.
Creranorpadus

24

[IpakTnueckas pabora o treme
"[lludppoBanue nanHbIX"

25

Nudopmanusi, 1aHHbIE U 3HAHUS.
WNudopmanrionHbie mpoieccs B
MpUPOJie, TEXHUKE U OOIIeCTBE

26

HenpepbIBHBIC 1 TUCKPETHBIE
BEJIMYUHBI ¥ cUTHAJIBI. HeoOxoauMocTh
JTMCKpETH3AIMKA WHPOPMAIIUH,
MpeIHa3HAYCHHOH TSl XpaHCHHUS,
nepeaadn u 00paboTKU B U(PPOBBIX
crcremMax

27

JIBonuHoe koaupoBaHue. PaBHoOMepHbIE
Y HEPaBHOMEPHBIE KOJIBI.
JlexoaupoBaHue COOOIICHUH,
3aMMCaHHBIX C TIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. Iloctpoenue
OJIHO3HAYHO JEKOUPYEMBIX KOJIOB C
nomolIsio nepesa. I'pad An. A.
Mapxkosa




EI[I/IHI/II_U)I HU3MCPCHUA KOJIMYCCTBA

29 unpopmanuu. AndaBUTHBIN TOIXOT K
OIIEHKE KOJIMYecTBa HH(popManuu

30 CucTeMbl CUYUCIICHUS

31 [TepeBon uncen U3 0JHON CUCTEMBI
CUHCJICHHS B IPYTYIO
JIBowuHasi, BOCBMEpUIHAS U

32 [IeCTHA/IIATEPUIHAS] CHCTEMBI
CUHCJICHHS, CBSI3b MEXTy HUIMH
JIBowuHasi, BOCBMEpUIHAS U

33 IIIECTHA IIATCPUIHAS] CHCTEMBI
CUHCJICHUS, CBSI3b MEX/Ty HUMH
JIBowuHasi, BOCBMEpUIHAS U

34 IIeCTHAAIATepUIHAS CUCTEMBbI
CUHMCIICHUS, CBSI3b MEX/Y HUMHU

35 ApubdmMeTnueckue ornepanuu B
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS

36 TpounuHasi ypaBHOBEIIICHHAsI CHICTEMA
CUUCIICHUS

37 JIBOWYHO-IECSITHYHAS] CUCTEMA
CUUCIICHUS

38 KonupoBanue TekcTOB

39 PactpoBoe koaupoBaHue u300pakeHUI
[IpakTuyeckas paboTta 1o Teme

40 "Jluckpetusanus rpadpudeckoi
uHpopmanun"

41 LIBeToBBIe MOAENH. BekTopHOE

KoaupoBaHue. @opmarsl (aitios.




Tpéxmepnas rpaduka. OpakraabHas
rpaduka

42

Konuposanue 3Byka. OneHka
WH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
AaHHBIX MPH 3aJaHHBIX YaCTOTC
JUCKPETU3aLUU U Pa3psAIHOCTA
KOJIUPOBAHUS

43

[IpakTnueckas pabora o reme
"JluckpeTnsanus 3ByKOBOU
nHpopmanun”

44

OcHOBBI aredpsl JOTUKU

45

Jlornueckue oneparuu. Tabmuibl
NCTUHHOCTHU

46

Jlormueckue BeipaxkeHusd. Jloruueckue
ToXaecTBa. Jloka3aTenbCTBO
JIOTHYECKHMX TOKIECTB C IIOMOIIBIO
TaOJINI] HCTUHHOCTHU

47

[IpakTuueckas paborta o reme
«[TocTpoenue u ananu3 TabIUIL
HMCTUHHOCTHU B TaOJIMYHOM MpOIlECCOper

48

Jloruueckue OIICpaluy U OIICpal HalQ
MHOXECTBaMH

49

Jloruueckue OIICpallvy U OIICpallv HAd
MHOXECTBaMH

50

3aKoHBI areOpbl JIOTUKH.
DOKBHMBaJICHTHbIE TPe0OPa30BaHUS
JIOTUYECKUX BBIPAKEHUH




51

Jlornueckue ypaBHEHUS U CUCTEMBI
YpaBHEHUU

52

Jloruveckue GyHKIIUU. 3aBUCHMOCTh

KOJIM4YECTBA BO3MOXKHBIX JIOTHYECKUX

(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TonHbIe cuCcTEMBI JOTHYECKUX

byHKIMNA

53

Kanonunueckue Gpopmbl TOrHuecKux
BbIpakeHuil. CoBepIlIeHHbIE
JN3BIOHKTUBHbBIE U KOHBIOHKTHBHBIE
HOpMaJbHbIEe (POPMBI, aJITOPUTMBI UX
MIOCTPOEHHUSI 110 TaOIHIle UCTUHHOCTU

54

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOTOpa3psaHbIil
CyMMarop

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTaX. 3aIHCh JIOTHYECKOTO
BBIPAXKCHHA I10 JIOTHYSCKOM CXEME

57

MI/IKpOCXeMBI 1 TEXHOJIOI'Us UX
IIpOU3BOACTBA

58

[IpencraBneHue HenbIxX YUCeN B MaMATH
KoMmnbloTepa. OrpaHUuEHHOCTb
JMara3oHa Yyuces Mpu OrpaHunYeHUu U
KoJu4ecTBa paspsnos. llepenonnenne
paspsAHON CETKH

59

be33nakoBbI€ ¥ 3HAKOBBIE JJAHHBIE.
3HaKOBbIN OWT. [[BOMYHBIN




I[OHOJIHI/ITCJIBHBIﬁ KOO OTpULATCIIbHBIX
YHUCCJI

60

[ToOuTOBBIC TOTUYECKHE OTICPAIHH.
Jlormueckuii, apupMeTHIECKUHA 1
LUKINYECKUI CIBUTH

61

HIndposaHue ¢ MOMOUIBIO TTOOUTOBOM
onepauuu «uckioygaromee MJIN»

62

HpeHCTaBHCHI/IG " XpaHCHUC B IaMATU
KOMIIBIOTEPA BEIICCTBECHHBIX YUCCIT

63

Beimonnenue onepanuii ¢
BCIICCTBEHHBIMHU YHCJIaMU, HAKOIIJICHUE
OIINOOK ITIPpH BBIYUCIICHUAX

64

[IpakTnueckas paborta o reme
«M3yueHne nmopa3psiTHOro MaIInHHOTO
MPEACTaBICHUS LIETBIX U
BEIIECTBEHHBIX YHCEID)

65

AHaJIU3 aaropuTMOB

66

DTarbl pelieHus 3a/1a4 Ha KOMITBIOTEpE.
HNHucTpyMeHTabHBIC CPEeICTBA!
TPAHCJIATOP, OTIATIUK,

PO UITUPOBIINK

67

Cpena mporpaMMHUpOBaHHUS.
Kommnumsius u uaTepnperanus
nporpaMm. BupTyanbHbie MalllMHBI.
WuTerpupoBanHas cpena pa3paboTKH

68

Metoasl OTIaAKU nporpamm

69

Tumbl nepeMeHHbIX B A3bIKE
IPOrpaMMHUPOBAHUS




70 O0paboTKa LEebIX YUCEe 1

71 O0paboTKa BEIECTBEHHBIX YUCEI 1

72 CrnyyaiiHble U TICEBAOCTYYalHbIE YHCIA 1

73 BerBnenus. CinoxHbie yCI0BUS 1

74 [{uknsl ¢ ycnoBuem 1
[ukabel MO NEPEMEHHOMN.

75 B3aumo3zameHseMocTh pa3InyHbIX 1
BHJIOB ITHKJIOB

76 O06paboTKa HaTYpaTBHBIX YUCEN C 1
HCIOJIb30BaHUEM ITUKIIOB
HaxoxaeHne Bcex MPOCTHIX YHCEN B

77 3aJlaHHOM Jana3oHe [IpakTudeckas 1 05
pabota o Teme «Perenne 3amaq '
METOJIOM Tepebopar»

78 WNuBapuaHT nuKIa

79 JIOKyMEHTHpOBaHHUE MPOTPAMM

80 O06paboTKa TaHHBIX, XPAHAIIUXCS B 1
(haiinax

81 Pa3Ouenue 3agaun Ha 1oa3anadu 1
Hcnonb3oBaHue cranapTHOM
OMOIMOTEKH A3bIKA IPOrPAMMUPOBAHMUSL.

82 [Tonxirouenme OUOIMOTEK 1
MOANPOTrPaMM CTOPOHHHUX
MIPOU3BOIUTENCH

83 [Moanporpammsl (poLieypsl U 1
ynKmH)

84 [Moamporpammsl (poLieypsl U 1

dyHKIMH)




85

[IpakTuyeckas paboTta 1o Teme
"Pa3zpaboTtka moamporpamm”

86

Pexypcus. PekypcuBHbIE 00BEKTHI
(ppaxrainsr). PexypcuBHBIE TpOLIEAypHI
u ¢yHkiuu. Mcnons3oBaHue cTeka s
OpraHU3alui PEKYPCUBHBIX BHI30BOB

87

[IpakTnueckas pabora o treme
"PexkypcuBHBIE OANIPOrpaMMBbI"

88

MoaynbHBIM IPUHIMI IOCTPOCHUS
IIporpaMm

89

YucneHHble METOIBI

90

[IpakTnueckas pabora o treme
«HucneHHoe penieHnue ypaBHEHHD)

91

Hcnonp3oBanne TUCKpETU3AIUHN B
BBIYHMCIUTENBHBIX 3a0a4Uax

92

[IpakTrueckas padoTa o Teme
«[TpubnmxEHHOE BHIYHUCIICHUE JITHH
KPUBBIX U TUIOIIAACH QUTYp»

93

[IpakTuueckas padota o teme «llouck
MakcuMyma (MUHUMYMa) QYHKITAN

94

O06paboTKa CHUMBOJIBHBIX JIAHHBIX.
AJNTrOpUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJUYECTBA MOSBICHUN
CHUMBOJIa B CTPOKE

95

AJ'IFOpHTMLI O6pa6OTKI/I CUMBOJIBHBIX
CTPOK: pa36HeHHe CTPOKH Ha CJIOBa 110
Hp06eJII>HLIM CHUMBOJIaM




96

ANTopUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: TTOMCK TIOJICTPOKH BHYTPH
JTAHHOW CTPOKH; 3aMEHA HAlJEHHON
MOJICTPOKH HA JAPYTYIO CTPOKY

97

[IpakTuyeckas pabora 1o Teme
"O06paboTKa CTPOK C HCIIOJIb30BAHUEM
(GyHKIMI cTaHgapTHOM OMOINOTEKN
sI3pIKa MPOTpaMMHUpOBaHus"

98

I'eneparus ciioB B 3aJaHHOM andaBuTe

99

MaccuBbI B IOCIIEIOBATEIHLHOCTH
yucen. [Ipakruueckas paboTa 1o reme
"3anonHenue maccusa”

0.5

100

O06001EHHbIE XapaKTEPUCTUKU MacCHBa

101

JIMHEWHBII TOUCK 3aJaHHOTO 3HAYCHUA
B MaccuBe. [IpakTuyeckas pabora 1o
TeMme "JIMHENHBIN ITIONCK 3aJaHHOTO
3HAQ4YCHHUS B MaccuBe"

0.5

102

[IpakTuueckas padota o teme "Ilouck
MHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTa B YMCJIOBOM MaccuBe"

103

CopTupoBKa 0JHOMEPHOTO MacCHUBA.
[IpocThie METOABI COPTUPOBKHU.
[IpakTuueckas paborta o treme
"IIpocTbie METOIBI COPTUPOBKU
MaccuBa"

0.5

104

CoptupoBka ciusitHueM. beictpast
COpPTUPOBKA MaccuBa (AJITOPUTM

0.5




QuickSort). [Mpaktuyeckas pabora 1o
teme "bricTpast coprupoBka maccuBa"

JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [Ipakrrueckas padoTa o 1 0.5
teme "JIBonuHbIN TTOUCK"

106 JIBymMepHBIE MACCHBBI (MATPHUIIHI) 1

107 Anroputr™mbl 06pabOTKH MaTpHIL 1

108 Pemrenne 3amau aHaim3a JaHHBIX 1

109 CpecTBa TEKCTOBOTO MPOIIeccopa 1

110 KommnbrotepHas BEpcTka TekcTa 1
[IpakTnueckas paborta o treme

111 "BépcTka TOKyMEHTOB C 1 1
MaTeMaTH4eckuMu popmymnamu”

112 HNHCTpyMEHTHI pelieH3upPOBaHUS 1

113 [IpakTrueckas padoTa o Teme 1 1
"MHOTOCTpaHUYHbIE TOKYMEHTHI"
O6uraunbie cepuckl. KosmekrupHas

114 paborta c nokymentamu. [IpakTuueckas 1 05
pabota o teme "KoymiektuBHas paboTta
¢ JOKymeHTamu"

115 Auxanu3 na"HubeiX. bojbinne naHHbIe

116 MamunHoe o0y4deHue

117 AHanM3 1aHHBIX C TOMOIIBIO 1
ANEKTPOHHBIX TAOJHII
[IpakTudeckas paborta no Teme "AHanu3

118 JAHHBIX C TOMOIIBIO 3JIEKTPOHHBIX 1 1

Tadauir"




[Toctpoenue rpaduKoB GpyHKIHH.
[IpakTuyeckas paboTta 1o Teme
"HarnsgHoe npencraBieHue

119 Pe3yJIbTaTOB CTATUCTUYECKOU 1 0.5
00pabOTKM JaHHBIX B BUJE TUArPaMM
CpeACTBaMU PEAAKTOPA AIEKTPOHHBIX
Tabnun"
Jluauu tpenna. Ilpakruueckas padota

120 no teme "TlonOop nmuHUM TpeHna, 1 0.5
MIPOrHO3UpoBaHue"
[Tonbop mapamerpa. [IpakTrueckas

121 pabota novTeMe "UucneHHoe penieHue 1 05
yYpaBHEHHUH € TTOMOIIBIO TOI00pa
napameTpa"
OnTuMu3anus Kak MOUCK HaMTy4IlIero
pElIeHUS B 3a/IaHHBIX YCIOBUSX.

122 [IpakTrueckas padoTa o Teme 1 0.5
"Perienue 3a1a4u ONITUMHU3ALIIA C
TTOMOTIIBIO AICKTPOHHBIX Ta0IHIT"

123 I'onosas KontposnbHas paboora 1

124 PezepBHoe Bpems 1

125 PezepBHoe Bpems 1

126 PezepBHOE Bpems 1

127 PezepBHoe Bpems 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpems 1

130 PesepBHOE Bpems 1

131 PesepBHOE Bpems 1




132 PesepBHOE Bpems 1
133 PesepBHOE BpeMms 1
134 PesepBHOE BpeMs 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBIIEE KOJIMYECTBO YACOB I10 136 215

[TPOTPAMME




11 KNACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobubie TpakTiteckue H3ydyeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
KonunuectBo nnpopmanuu 1
AJNTOPUTMBI CXKAaTUSI TAHHBIX
Anroputm Xapdmana 1
[IpakTnueckas pabora o treme
4 "CkaTue TaHHBIX C IIOMOIILIO 1 1
anroputma Xagpdpmana"
5 Anroputm LZW 1
ANTOpPUTMBI CKaTUS JaHHBIX C
5 notepsamu. [Ipakruueckas padora o 1 05
teme "CxaTue TaHHBIX C MOTEPIMHU '
(amroputmser JPEG, MP3)"
CkopocTb nepenayu JaHHBIX
[TomexoycTONYMBBIE KOIbI 1
9 [IpakTuueckas paborta o Teme 1 1
"[TomexoycroitunBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslil 3 dekT. 1
VYnpasieHnue kak HTHPOPMAaLMOHHBIN
npouecc. ObpaTHas CBsI3b
11 Mogenu u MOAETUPOBAHKE
12 I'pader




13

Pemrenne 3aiau ¢ momoinsio rpados

14 HepeBbs

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

16 BBIUTPBIIITHON CTPATETUU B HTPE C
noJiHo# nHdopmanuen”

17 CpencTBa UCKYCCTBEHHOTO
WHTEJUIEKTa
[IpakTnueckas pabora o treme

18 "CpelncTBa HCKYCCTBEHHOTO
MHTEIUIeKTa"
dopmanm3arys MOHATHS ATOPUTMA.

19 Mammuna TreroprHra Kak
YHHUBEpCaJbHasi MOJIENb BBIYMCICHUH.
Te3uc Yépua—TrropuHra
[IpakTrueckas padoTa o Teme

20 "CocTtaBieHue IPOCTON MPOTPaMMBbl
Ju1st MamuvHbl Thropunra

21 Mamuna [locta

22 Hopmansnbie anropudmsr Mapkosa
ANTOpUTMHUYECKU HEpa3peIInMbIe

93 3a1aud. 3a/1a4a OCTaHOBA.
HeB0o3M0KHOCTh aBTOMAaTHYECKOM
OTJIAJKU IPOTrpamMm

24 CnoXHOCTh BBIYUCIEHUI
[Touck mpocCTHIX YUCEI B 3aJAHHOM

25 JMana3oHe C MOMOIIbIO aIropuT™Ma

«pemeto JparocheHar




26

[Ipaktuyeckas padora o teme "[louck
MIPOCTHIX YHCEI B 33JJAHHOM
nuanasone”

27

MHoropaspsiiHbl€ Lielble Yncia,
3a/1auM JUIMHHOM apu(pMeTuKu

28

[IpakTuyeckas pabora 1o Teme
"Peanu3anus BEIUUCICHUN C
MHOTOPAa3psIHBIMU YKcaamMu"

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
oTOOpaXkeHus1). XII-TaOJIUIIBI.
[TocTpoenne andaBUTHO-4aCTOTHOTO
CIIOBaps IS 33/IaHHOTO TEKCTa

30

[IpakTnueckas paborta o treme
"[TocTtpoenue ahaBUTHO-4ACTOTHOTO
cioBaps ISl 3aaHHOTO TekcTa"

31

AHanu3 TeKCTa Ha €CTECTBEHHOM
s3bIKe. Brineiaenue
MOCJIeIOBATENLHOCTEN 1O 1a0JI0HY.
Perynspnsie Beipaxenus. YacToTHbBIN
aHaJIn3

32

[IpakTrueckas padoTa o reme
" AHaIu3 TEKCTA Ha €CTECTBEHHOM
SI3BIKE"

33

Crexu. AHanu3 NpaBUILHOCTU
CKOOOYHOTO BBIPAYKEHHS

34

Brrunciienue apugmMeTnaeckoro
BBIPaXKCHUS, 3aIIMCAHHOTO B
nocTpuKcHOU hopme




35

[IpakTtuyeckas paboTta 1o Teme
"Bbrancienue apupmMeTndeckoro
BBIPpAKCHU, 3alITMCAHHOI'O B
noctpukcHoi hopme"”

36

Ouepenu. Vcnonp3oBanue ouepenu
AJI1 BPEMCHHOI'O XpaHCHUSA JaHHBIX

37

[IpakTnueckas pabora o treme
"Ucnonw3oBanue ouepenn"”

38

Hepesbs. Peanzanus gepesa ¢
TTOMOTIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) JCPEBbHSI.
[TocTpoenue nepeBa st 3a1aHHOTO
apu(METHIECKOTO BBIPAKCHUS

39

[IpakTrueckas padoTa o Teme
"Hcnonbs3oBaHue I€pPEBBEB IS
BBIYHCIICHUS apU(PMETUUECKUX
BBIpaKECHUIT"

40

PexypcuBHbIe anroputMel 00xo1a
nepesa. Mcnosib30BaHue cTeka u
ouepenu i 00xo/1a aepena

41

PexypcuBHbIe anroputMel 00xo1a
nepesa. Vcnosib30BaHue cTeka u
ouepenu i 006xo/1a aepeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MHHHMAaJbHOIO OCTOBHOTO JIepeBa
B3BELICHHOT'O CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada




43

O6xo0x rpada B riryouny. O6xox rpada
B IIMPUHY

44

KosnuecTBo pa3nuyuHbIX MyTEH MEXIY
BEPILIMHAMU OPUEHTUPOBAHHOTO
aIMKINIecKoro rpada

45

Anroput™m JlefKCTphl.

46

[IpakTnueckas pabora o treme
"Brruncienue JJIMHBI KpaTyaiiero
MyTH MEXIY BEpIIMHAMU Tpada
(anroput™m JlewkcTpor)"

47

Anroput™m ®noitga—Y opiiasnia

48

3agauu, pernaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFp&MMHpOBaHHﬂZ
BBIYUCIICHUE PEKYPCUBHBIX (PYHKITUN

49

[IpakTuueckas padoTa o Teme
"Brruncienue peKypCcuBHBIX (YHKIIHMA
C TIOMOIIIBIO TMHAMUYECKOTO
nporpaMMupoBaHus"

50

33,[[3‘11/1, pemacMbI€ C IIOMOIIBIO
JAUHAMHUYCCKOI'O IIporpaMMHUPOBaHM:
MOJICYET KOJIUYEeCTBa BapHaHTOB

51

[IpakTueckas paboTa o Teme
"Iloacuér KoIM4YeCTBa BAPUAHTOB C
MOMOIIBI0 TUHAMHYECKOTO
IIPOrpaMMHpPOBaHUs"

52

33,&3‘{1/1, peuracMbI€ € MOMOIIBIO
AAHAMHUYCCKOI'0 IpOTpaMMHUPOBaHUS:
3aga4d OIITUMHU3AllUH




53

[TonatHe o0 mapagurmax
nporpammupoBanus. O030p A3BIKOB
IIPOrpaMMHUPOBAHUS

54

TTonsarue 00 00OBbEKTHO-
OPHUEHTHPOBAHHOM
IPOrpaMMHUPOBAHUHT

55

OOBeKTHI 1 Ki1acchl. CBOICTBA U
METOIBI 0OBEKTOB

56

OOBEKTHO-OpUEHTUPOBAHHBIN aHAIIN3

57

[IpakTnueckas pabora o treme
"Hcnonp30BaHNe TOTOBBIX KJIACCOB B
nporpamme”

58

PazpaboTka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
MoIX0/a

59

[IpakTuueckas padota "Pa3paboTka
MPOCTOM MPOTrPaMMBbI C
HCIOJIb30BAHUEM KJIaCCOB"

60

Nukancynsuus. [Ipaktudeckas padora
o Teme "Pa3paboTka knacca,
HCIIOJIb3YIOLIEr0 HHKANCYIAIUI0"

0.5

61

Hacnenosanue. [TosmmMopdusm

62

[IpakTuueckas paborta o Teme
"Pa3paboTka nepapxuu KiaccoB'

63

Cpenpbl ObICTpOI pa3paboTKu
nporpamm. IIpoextrpoBanue
uHTepdeiica noap3oBaTess




64

[IpoexTupoBanue uHTEpdEiica
HOJIb30BATENS

65

Hcmonp3oBanne roToBLIX
YIPABISIEMBIX 3JIEMEHTOB JIJIS
MOCTpOCHHS HHTEpdeiica

66

[IpakTuyeckas pabora 1o Teme
"Pa3paboTka nporpamMmmsl c
rpaduueckum uHTepdericom”

67

N3yuenune BTOpOro s3bka
MIPOrpaMMHUPOBAHUSA

68

N3yuenne BTOpOro s3bka
MIPOrpaMMHUPOBAHUSA

69

OTarnsl KOMIIBIOTEPHO-
MaTeMaTH4E€CKOTO0 MOACITUPOBAHUS

70

JluckpeTrsanus Mpu MaTeMaTH4eCcKoM

MO/IETMPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JBIDKEHUS

71

[IpakTrueckas padboTa o Teme
"MonenupoBaHue JBUKEHUS"

72

MopaenupoBaHue OHOJIOTHUECKUX
cucteM. [IpakTrueckas padoTa 1mo
teme "MojenupoBaHue
OMOJIOTHYECKUX cCHCTEM"

0.5

73

MareMaTru4ecKue MOJCIU B
9KOHOMHMKE. BEIUHCIUTENbHBIE
OKCIICPUMCHTBI C MOACIIAMUA




74

BeposTHOCTHBIE MOIENH.
[IpakTuyeckas paboTta 1o Teme
"UMuTalimoHHOE MOJCIIUPOBAHUE C
nomo1bo Meroga Mounre-Kapio"

0.5

75

KomnerorepHoe MoienupoBanue
CUCTEM YIIpaBIICHUSA

76

O6paboTka pe3ynbTaToOB
IKCIIEPUMEHTA

77

Tabnuunble (pensiuoHHbIe) Oa3bl
JTAHHBIX

78

[Touck, coprupoBka U GUIbTPALH
JAHHBIX. 3aMpOChl Ha BEIOOPKY
JTAHHBIX. 3aMPOCHI C MTapaMeTPaMU.
Beruucnsemsle moss B 3anpocax

79

[IpakTrueckas padoTa o Teme
"Pabora ¢ ToTOBO# 0a30ii TaHHBIX"

80

MHuororta0anyHsle 0a35l JaHHBIX.
Turmel cBsA3eil MEX Ty TaOIUIIAMU.
Buemnumii ximrod. IemocTHOCTh 6a3b1
JAHHBIX

81

[IpakTuueckas paborta o Teme
"Pa3paboTka MHOTOTaOJINYHOM Oa3bI
TaHHBIX"

82

3ar1pocm K MHOTOTa0JHYHEIM Oa3aM
JaHHBIX

83

[IpakTuueckast paborta o Teme
"3ampockl K MHOTOTaOIMYHOM Oa3e
JaHHBIX"




84

S3bIk ynpasieHus qaaasiMu SQL

[IpakTuyeckas paboTta 1o Teme

85 "YrpaBlieHHue JaHHBIMU C TIOMOIIBIO
s3pika SQL"

86 Hepensmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBI

87 WNHTepHeT-npuioxxeHus
[ToHATHE O CEpPBEPHOM M KIMEHTCKON

88 JacTax cahTa. TexXHOJIOrus «KIUEHT —
cepBep», €€ TOCTOMHCTBA U
HEIOCTAaTKU

89 OcHoBssl si361ka HTML

90 [IpakTnueckas paborta o treme
"Co31aHue TEKCTOBOM BeO-CTpaHUIIb"

91 OcHoBsl s361ka HTML

92 OcHoBsl s361ka HTML
[IpakTrueckas padoTa o reme
"Co3nanue BeO-CTpaHUIIBI,

93 BKJTFOYAIOIIEH MYJIbTUMEIUMHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIC JJAaHHBIC,
BH1€0)"
OCHOBBI KaCKaIHBIX TAOJIMI] CTHIIEH

94
(CSS)
[IpakTrueckas paboTa o Teme

95 "O¢opmiieHne CTpaHHUIbI C TIOMOIIbIO
KacKaJgHbIX Ta0muI cTuiaein”

96 Cuenapuu Ha s3bike JavaScript

97 Cuenapun Ha si3bIke JavaScript




98

®opmbl Ha BEO-CTpaHUIIE

99

[IpakTuyeckas paboTta 1o Teme
"O6paboTka naHHBIX (hopMm"

100

Pa3memienue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aiiyioB Ha CalT

101

Kanpuposanue. McnipaBnenue
nepcnekTuBsl. ['ucTorpamma.
Koppekuust ypoBHE#, KOPpEKIH
nBeta. ObecBeUMBaHUE IIBETHBIX
n300pakeHu

102

Brog m3ob6paxenuii ¢
WCIIOJIb30BAHUEM Pa3IMYHBIX
undpoBbIx ycTpoiicTB. [IpakTuyeckas
pabora o Teme "Ob6paboTKa
nudpoBbIx Gororpadmit”

0.5

103

Peryms. Pabota ¢ obmactsamu.
OunbTpel. [IpakTuyeckas padora mo
teme "PeTyib mudpoBhIX
dboTtorpadmit"

0.5

104

MHorocoitHbIe U300pakeHUSI.
TexcToBrle ciion. Macka ciosl.
Kananel. CoxpaneHue BbIICICHHOMN
obnactu

105

[IpakTuyeckas paboTta o Teme
"MHorocnoitHble n300paxxeHus"

106

[ToaroTroBka ummroCTpauit s Beo-
caiftoB. [IpakTudeckast pabora o Teme
" AHUMHpOBaHHbIE N300paxKeHHs"

0.5




Bekropnas rpaduka. Bekropusarnms

107 . 1
PacTpOBBIX U300paKeHUN

108 [IpakTuyeckas pabora 1o Teme 1
"BekropHas rpaduka"
[TpuHIMIIBEI TOCTPOCHUS U

109 pelaKTUPOBAHUS TPEXMEPHBIX 1
Mo ienen
[IpakTnueckas pabora o treme

110 "Co3anue npocTbIX TPEXMEPHBIX 1
Mojenen"”

111 Cerounblie Mosien. Matepuaiibl 1

112 [IpakTnueckas paborta o treme 1
"Cerounbie Mmogenu"

113 MonenpoBaHue UICTOYHUKOB 1
ocselenus. Kamepsl

114 [IpakTrueckas padoTa o Teme 1
"Pennepunr"

115 AnnutuBHBIE TexHOJoTHHU (3D- 1
MIPUHTEPHI)

116 [Tonsitue o BHpjyaJ‘IbHofI peaIbHOCTH 1
Y JIOTIOJIHEHHOU PealbHOCTH

117 Hroropas koHTpoJIbHAs paboTa 1

118 PezepBHOE Bpems 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 BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHOE BpeMs 1
134 PeszepBHOE BpeMs 1
135 PesepBHOE Bpemst 1
136 PezepBHoe Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOTPAMME







[MPOBEPAEMBIE HA ES NO MHPOPMATUKE TPEBOBAHUA K PE3Y/IbTATAM
OCBOEHWA OCHOBHOW OBEPA3OBATE/IbHOW MPOrPAMMbI CPEAHETO OBLLEO

OBPA30OBAHUA

Kon
NMpoBePsiEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

1.

3uamo (nonumams)

1.1

[ToHumaHue OCHOBHBIX TPUHIUIIOB YCTPOICTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTAallMOHAPHBIX W  MOOWJIBHBIX  KOMIIbIOTEPOB;
TEHJCHUMNA Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH; BIAJCHUE
HaBbIKaMU palOOTHl C OMNEpPallMOHHBIMU CHUCTEMaMH M OCHOBHBIMHU
BHJIaMU NPOTPaAMMHOI0 o0ecrieueHus JIJIs pelieHns: y4eOHbIX 3a/1a4 110

BBIOPaHHOM CTICIHAIA3AIIUN

1.2

Hanuuue npencraBneHuid o 0a30BbIX MPHUHLIMIAX OpraHu3alud u

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

IlornMaHne OCHOBHBIX IMPUHOUIIOB JUCKPETU3allKU PA3JIMYHBIX BUAOB

nHpopManuu

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAOOTKH YUCIOBOW M TEKCTOBOM
nHbopMaMK (3alKUCh YMCENl B TIO3MIMOHHOW CHCTEME CUHUCIICHHS,
JETUMOCTh IIeJTIBIX YKCEJ, HAXOXKICHHE BCEX MPOCTBIX YHCEIT B
3aJJaHHOM JMala3oHe; 00paboTKa MHOTOPAa3PSIHBIX IEJIbIX YHUCEI;
aHallM3 CHUMBOJIBHBIX CTPOK U JPYIHX), aJTOPUTMOB IIOUCKA U

COPTUPOBKH

1.5

3naHue QyHKIIMOHATIbHbIE BO3MOKHOCTH HHCTPYMEHTAJIbHBIX CPE/ICTB

cpensl pa3paboTKu

1.6

Bnagenue oCHOBHBIMHM CBEJICHUSMU O Oazax JAaHHBIX, UX CTPYKTYPC,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH u OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM
HCKYCCTBCHHOT'O HHTCJIJICKTA B Pa3JINYHBIX O6J'IaCT$IX; HaJIHNn4uc
Hpe,[[CTaBJ'IeHI/Iﬁ 00 HMCIOJIb30BAHUHU I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHI1 B

Pa3INYHBIX TPO(PEeCCHOHATBHBIX chepax

1.8

Bnanenue TCOPCTUYCCKHUM allapaToM, IMO3BOJISAIOIMIUM OCYHICCTBIIATH
IMMPEACTABJIICHUEC 3aAaHHOI'O HATypaJbHOI'O 4YHCIa B PA3JIMYHBIX
CUCTEMaxX CYUHCIICHHA, BbIIIOJIHATH HpCO6pa30BaHI/ISI JOTHUYCCKUX

BLIpa)KeHPIfI, HCIOJIB3yd 3aKOHBI  AJIT C6pBI JIOTUKU, OIPCACIATH




KpaTyaiiuii myTh BO B3BEIIEHHOM rpade U KOJMUECTBO IMyTeH MEXTY

BEpIIMHAMU OPUEHTUPOBAHHOTO ALIMKIMYECKOTO Tpada

Ymemo

2.1

YMeHue ucnosiab30BaTh KOMIIbIOTEPHO-MATEMAaTUYECKUE MOJENIU IS
aHamm3a  OOBEKTOB W MpPOIECCOB:  (OPMYIMPOBATH  IEINb
MOJIETUPOBAHUS, BBINOJHATh aHAIU3 PE3Y/IbTATOB, IOJYYEHHBIX B
X0J€  MOJEIMPOBAaHMS;  OLEHUBATb  aJEKBAaTHOCTb  MOJEIHU
MOJICIIUPYEMOMY OOBEKTY WIIM MPOLECCY; NPEACTABIATh PE3YJIbTaThI

MOJCIPOBAHUSA B HATIITHOM BUJIC

2.2

YMenne kimaccu(UIMpOBAaTH OCHOBHBIE 33/1auyd  aHalM3a JaHHBIX
(mporHo3upoBaHue,  KIacCHU(HUKAIus,  KIacTepu3alus, aHaJIM3
OTKJIOHCHMI); TOHUMATh TIOCJEAOBATEIbHOCTh pEUIeHUs 3ajad
aHalIn3a JOaHHBIX: C60p NEPBUYHBIX MOAaHHBIX, OYHCTKa W OICHKa
KadyecTBa JaHHBIX, BBHIOOp W (WIM) TIOCTPOCHUE  MOJENH,
Hpeo6pa3OBaHHe AaHHBIX, BHU3yaJIu3allvusd AOaHHBIX, HWHTCPHIPCTALUA

pe3ynbTaToB

2.3

YMenne omnpenensth  MHGOPMAIMOHHBIH  O0BEM  TEKCTOBBIX,
rpaduyeckux W 3BYKOBBIX JAHHBIX IPU 3aJlaHHBIX I[apaMeTpax
JTUCKPETU3ali. YMEHHE ONpeAeNsTh CPEAHIOI CKOPOCTh Mepeaadu
JAHHBIX, OLIEHWBATh U3MEHEHHE BPEMEHHU Iepeaadyd MpH U3MEHEHUU

nH(}OpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBSI3U

2.4

VYmenune CTPOUTH KO, O6CCHC‘II/IBaI-OH_II/II71 HaNMMCHBIIYIO BO3MOKHYIO

CPE€OHIOI0 AJIUHY COO6I_HCHI/IH IIpu W3BECTHOM YacTOTE CHMBOJIOB

2.5

VYMenune ucronnL30BaTh IIpu pCIICHHUHN 3aaa4 CBOMCTBA MO3UIMOHHOM
3aIIMCH YUCEI, AJITOPUTMBI IIOCTPOCHUA 3aIIMCHU YHCJIa B HO3I/II_[HOHHOI>'I
CUCTEME CUHCIICHUA C 3aJaHHBIM OCHOBAHUEM U IIOCTPOCHUA YHCJIa I10
CTPOKEC, conepxcameﬁ 3aIIuCh 5TOro 4ucja B H03I/II_II/IOHHOI>'I CHUCTCMC
CUMCIICHUA C 3aJaHHBbIM OCHOBAHHECM, YMCHHC BBIIIOJIHATD

apI/I(bMCTI/I‘IeCKI/Ie OII€palvi B IO3HUIHUOHHBIX CUCTCMAX CUHUCICHUA

2.6

YMeHue CTpOUTh JOTHYECKOE BBIPAXKEHHE B JAU3BIOHKTUBHOU U
KOHBIOHKTUBHON HOpMalbHBIX (opMax MO 3aJaHHON Tabmuie
UCTUHHOCTH; HCCIEN0BaTh O0ONAacCTh HWCTUHHOCTH BBICKa3bIBAHUS,
COJEpXAIIEro NEpPEeMEHHbIC, pellaTh HECIOXKHBIE JIOTUYECKHE

ypaBHEHHUS

2.7

YMeHue pemarth alrOpUTMHUECKUE 3a]la4M, CBS3aHHBIE C aHAJIN30M
rpa¢oB (3aJauu TOCTPOCHUS ONITUMAIIBHOTO MYTH MEXIY BEpUIMHAMUI
rpada, oOIpenaeNeHus] KOJWYECTBA pPa3IMYHBIX MyTed MexXIy

BCpHIMHAMH OPUCHTUPOBAHHOT'O AlTUKINYCCKOI'O rpa(ba)




2.8

YMeHue ucnonb30BaTh JEPEBbsl IPU aHAIN3€ U IOCTPOCHUU KOJOB U
JUISL TIPEACTaBJICHUS apu(METHUYECKHX BBIPAKCHUN, NMPH PELICHUU
3a/a4 I[OMCKAa U COPTUPOBKU; YMEHHE CTPOUTH JIEPEBO HUIPHI IO
3aJaHHOMY  alNrOpUTMy;  paspaldaTeiBaTh U OOOCHOBBHIBATH

BBIUTPBIIIHYIO CTPATErUIO UI'PbI

2.9

YMeHue aHaau3upoBaTh AJITOPUTMBI C HCHOJIb30BAHUEM TaOJUIL
TPaCCUPOBKU;  OINpENeNATh 0€3  HCHOJb30BAHUS  KOMIIBIOTEPA
pe3yJbTaThl BBIMOJIHEHUS HECIOXKHBIX IPOTpamMM, BKIIOYAIOIIMX
LUKIBl, BETBJICHHUS W MOANPOTPAMMBI, NPH 3aJaHHBIX MCXOJHBIX

JaHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTh H3yd4aeMbIX B Kypce ©0a30BBIX
QITOPUTMOB  (CYMMHpPOBAaHUE »JJIEMEHTOB MacCHUBa, COPTUPOBKA
MaccuBa, NepedOpHbIE AITOPUTMBI, IBOMYHBIN MOUCK) U MPUBOJIUTH
MIpUMEPbI HECKOJIBKUX aJTOPUTMOB Pa3HOM CIOKHOCTHU JIJISl PELICHUS

OJHOY 3a1ayn
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B.]'Ia)IeHI/Ie YHUBCPCAJIBHBIM A3BIKOM IIPOTpaMMHUPOBAaHHSA BBICOKOTO
yposust (ITackams, Python, Java, C++, C#), mpeacraBieHHSIMH O
0a30BBIX TUIAX JAHHBIX U CTPYKTYpaXx JaHHBIX; YMEHHUE UCTIOJIB30BATh
OCHOBHbIE YNPABJISIOUINE KOHCTPYKIIMHM;, YMEHHE OCYILECTBIATh
aHaJIU3 MPEeI0KEHHON MPOrpaMMBbl: OTIPEEIIATh PE3yIbTaThl pabOThI
MpPOrpaMMbl TPH 33JaHHBIX HCXOJHBIX JAaHHBIX; ONPEAENSATh, MPH
KaKMX MCXOJHBIX JAHHBIX BO3MOXKHO IIOJIyY€HHE YKa3aHHbBIX
PE3yNbTaTOB; BBISBIATH JaHHBIE, KOTOPHIE MOTYT IMPUBECTH K OIIHUOKE
B paboTe nporpaMmbl; OPMYIUPOBATH MPEIOKEHUS IO YIYUIICHUIO

IMpOrpaMMHOI0 KoJ1a

212

YMeHHe peanu3oBbIBaTh Ha BBIOPAHHOM JUISI HM3YYCHUS SI3BIKE
nporpamMmmupoBanus Beicokoro yposus (Ilackans, Python, Java, C++,
C#) TumoBble  aaropuTMbl  OOpaOOTKM  4YHICEN,  YHCIOBBIX
MOCJICIOBATEIPHOCTE W MACCHBOB: TPEACTABICHUE 4YHCIA B BHJIC
HaOopa TIPOCTBIX COMHOXHTEJCH, HAXOXICHHE MaKCUMalbHOU
(MHHUMAJIBHOW) HU(PBI HATYPAITBHOTO YKCIIa, 3aIIMCAHHOTO B CHCTEME
CUMCIICHHS C OCHOBaHHeM, He mpeBblmaromuM 10; BBIYUCICHUE
0000OIIEHHBIX XapaKTEPUCTUK DIIEMEHTOB MacCHBa WJIM YHCIOBOU
MOCIIEe0BATEIHLHOCTH (cymMmBL, MIPOU3BEICHUS CpeIHero
apu(PMeTUYeCKOT0, MUHUMAIBHOTO U MAaKCHMAlIbHOTO 3JIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YIOBIIETBOPSIOMIUX 33aJaHHOMY YCIOBHIO);
COPTUPOBKY DJJIEMEHTOB MAacCHBAa; YMEHHE HCIOIb30BaTh B

nporpaMmax HAaHHBIC PA3JIMYHBIX THUIIOB C y‘-IéTOM Ol“paHI/ILICHI/Iﬁ Ha




Auarta3oH UX BO3MOXXHBIX 3Haqu1/n?1, IIPUMCHATH IIPU PCIICHUH 3a1a4
CTPYKTYphl JaHHBIX (CIIMCKH, CJIOBapu, CTEKH, OYEPEIH, JIEPEBBS);
NPUMCHATL CTAHAAPTHBIC U COOCTBEHHBIE noArnporpamMmsal 1A
O6pa60TKI/I YHCJIOBBIX JAHHBIX WU CHUMBOJIBHBIX CTPOK; HCIIOJIb30BAaThb
npu pa3paboTke mporpamMMm OHOJIMOTEKH MOJIPOTPaMM; YMEHHUE
UCIOJB30BaTh  CPEACTBA  OTJIAJAKM  IpOrpaMM B cpene

IIPOrpaMMHUPOBAHUS

VYMeHue HCI0JIb30BaTh SJICKTPOHHBIC Ta6JII/ILIBI JJI1 aHaJiu3a,

Mpe/icTaBiIeHHs 1 00pabOTKH JaHHBIX (BKJII0OYask BBIOOP ONTUMAIBHOTO

2.13 pelieHus, noA0Op JMHUM TPEH/IA, PELIeHHEe 3a/1a4 POTHO3UPOBAHMS);
YMEHHME HCIOJIb30BaTh TaOIUYHbIE (PENSLUUOHHBIE) 0a3bl JaHHBIX U
CIPaBOYHBIE CUCTEMBI
YMeHue opraHu3oBbIBaTh JUYHOE HH(DOPMALMOHHOE MPOCTPAHCTBO C
514 WCIIOJIb30BAHUEM  Pa3jMYHBIX CPEACTB HUMPOBBIX TEXHOJIOTHII;

MMOHMMAaHHE BO3MOXKHOCTEH HU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX

ycIyT, MU POBBIX 00pa30BaTEILHBIX CEPBHUCOB




MEPEYMEHb 3JIEMEHTOB COAEPXAHWUA, MPOBEPAEMbIX HA EI3 MO
NHOOPMATUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Hudposas rpaMOTHOCTH

1.1

OCHOBHBIE TEH/ICHIIUU PA3BUTHS KOMIBbIOTEPHBIX TeXHOJIOTUM. [TapamienpHbie
BBIYMCIICHHS. MHOronponeccopHsie cuctemsl. Pacnipenenénnsie

BBIYUCITUTENIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIINUX TaHHBIX

1.2

[IpyHIMMOBI TOCTPOEHMSI M annapaTHblE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie mnportokosnbl. Cerb WHrepHer. Apnpecauust B cetu HHTepher.
[Mpotokonsl creka TCP/IP. Cucrema nomennsix umMéH. Paznenenue IP-cetn Ha

MOJICETH C IIOMOIIILIO0 MACOK ITOACeTeH

1.3

QaitnoBas cucrema. [louck B ¢aitnoBoit cucteme. [IpuHiunel pasmenieHus u

“MeHOBaHUs (aioB B mosroBpeMeHHOUW mamstu. [1labmonbl mis ommcanust

rpynn (aiaos

1.4

CKOpOCTI) nepeaayn  JaHHBIX. 3aBHCHUMOCTD BpEMCHHU 1Iep€aadud  OT

nH(pOpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

1.5

[udpoBanmne nanubix. CUMMETpUYHBIE 1 HecUMMeTpudHbIe UG PHL. [Hudpor

npoctoit 3amenbl. [Hudp Lezaps. [udp Buxenepa. Anroputm mmdpoBanus
RSA

1.6

KO,Z[BI, IIO3BOJIAIOIIUC O6H&py>KI/IBaTB H HUCIIPABJIATH OI_HI/I6KI/I, BO3HHKAOIINUEC
IIpu 1nepeaadyc naHHbIX. Paccrosane XsmMmuHTra. KOI[I/IpOBaHI/IC C IIOBTOPECHUEM

ouroB. Koasr XaMMuHra

TeopeTnueckue 0CHOBBI HHPOPMATHKU

2.1

I[BOI/I‘IHOG KOJIHUPOBAHHUC. PaBHOMepHHe nu HCPAaBHOMCPHLIC KOJBI.
I[eKO,Z[I/IpOBaHI/Ie COO6H.ICHPII>1, 3aIlIMCAHHBIX C IIOMOIIbIO HCPABHOMCEPHLIX KOIOB.
Ycnosue ®dano. HOCTpOCHHC OJHO3HAYHO ACKOAUPYEMbIX KOJOB € NMOMOIIBIO

JepeBa

2.2

Teopernyeckue nOAXOJAbl K OLIGHKE KosindecTBa HHpopMaruu. Enunuimsi
U3MepeHuss KojuyectBa HMHPopMauuu. AsnpaBUTHBIH MOJIXOA K OLEHKE
KoJnyecTBa HH(popMalMu. 3aKoH aJUTHUBHOCTH HH(popmanuu. dopmyna

Xapriu. Mapopmanus u BepostHocTh. Popmyna lllennona

2.3

CHucTeMBl CYHCIICHUS. Pa3BépHYTaH 3alucChb I1CJIbIX H ,[[pO6HI>IX qyucell B
MO3UILIMOHHON CHCTEME CUHCICHMS. CBoiicTBa MO3UIIMOHHOM 3aliCH YHCa:
KOJIHNYCCTBO I_II/I(bp B 3aIllMCH, IPpU3HAK JCJIMMOCTHU YUCJIa HAa OCHOBAHUC CUCTCMbI

CUHCJICHUA. AJ'IFOpPITM nepeBoJaa nejIoro 4mncia nu3 P-u4HO¥ CHCTEMBI CUHMCIICHHS




B JIECATUYHYIO. AJITOPUTM I1€PEBOIa KOHEUHON P-UYHON IpOoOH B JECSITUUHYIO.
ANroput™ mnepeBoja IEJIOr0 4YHUCIa U3 ACCATUYHOM CUCTEMBI cUMCIeHUs B P-
nunyto. IlepeBon KoHeuHOUW JecATUYHOM Apobu B P-uunyro. JlBomyHas,
BOCBMEpPUYHAS U IECTHAIATEpUYHAsl CUCTEMbI CUMCIICHHUS], CBSI3b MEK Ty HUMH.

ApupmeTrueckie onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS

2.4

TpouuHass ypaBHOBEIICHHAs CHCTEMA CYHUCIEHUS. JIBOMYHO-AECATUYHAS

CUCTEMA CUHMCIICHUA

2.5

Komuposanue TtekctoB. Komupoka ASCIl. OpaoOaiiTHBIE KOJAUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenne nH()OpPMAIIMOHHOTO

00BEMa TEKCTOBBIX COOOIIIEHIH

2.6

Koauposanue nzobpaxenuil. Onenka nHGopManoHHOro 00bEMa rpadpuyecKux
JAaHHBIX MTPH 3aJaHHBIX PAa3pCIICHUU U rny61/1He KOJUpPOBAaHUA IBETA. L[BCTOBI:IG
mojenu. KomupoBanue 3Byka. OrieHka MHPOPMAITMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX MPH 3aJaHHBIX HACTOTC AUCKPETU3AINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. [loHsiTMe BbICcKa3biBaHUS. BbickasbiBaTenabHble (OPMBI
(mpenukaTsl). KBaHTOpBI CylIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepanuu. Tabmuipl HUCTUHHOCTH. Jlormueckue BbIpaKeHUS.
Jloruueckue ToxaecTBa. Jlornyeckue oneparuu U onepanuy HaJ MHOKECTBAMHU.
3akoHbl anreOpbl JIOTUKU. ODKBUBAJICHTHbIE MPeoOpa3oBaHUs JIOTHYECKUX
BhIpakeHU. JIornueckue ypaBHEHHUS U CUCTEMbl YPaBHEHUH.

Jlormueckre (QyHKUMUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyYHKIMHI OT KOJMYECTBA apTyMEHTOB.

Kanonunyeckue Gpopmbl JOrHUECKUX BBIPAKEHHIM

2.8

COBepH_IeHHBIe AU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlormueckue »dJeMEHTHI B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
Muoropa3psanusiii cymmatop. [loctpoenre cxem Ha JOTHYECKHX AJIEMEHTax Mo
3aJJaHHOMY JIOTUYECKOMY BBIPQXKEHUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHHS 10

JIOTUYECKOM cXeMe

2.10

Mogenu u MOACIINPOBAHUC. I_ICJ'II/I MOJCIUPOBAHUA. A)IeKBaTHOCTL MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI INPUKIAAHBbIX 3a/a4.

Hpe,Z[CTaBJ'IeHI/Ie pe3yiIbTaTOB MOACIUPOBAHUA B BHUIC, y,Z[O6HOM AJIA
BOCIIpHUATUSA YCIOBCKOM. Fpa@nquKoe MMPEACTABJIICHUEC JAaHHBIX (CXCMBI,

TaOaMIIbI, TpaduKn).
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[IpencraBnenue 1menblx Yuced B HaMATH KOMIbIOTEpa. OrpaHMYEHHOCTH
JMara3oHa 4uces IMPU OTPaHMYECHMHM KOJIMYecTBa paspsnaoB. llepenonHenue
paspsaHoi ceTku. be33sHakoBbIe M 3HAKOBBIE TaHHBIE. 3HAKOBBIN OUT. J|BOMYHBII

JIOTIOJTHUTEIIBHBIN KO OTPULATCIIbHBIX YHUCCII.




[lobutoBble sOrMYeckue omnepauud. Jlorndeckui, apuMeTHdyeckui u
nuknudecknii  casury. lludpoBanwe ¢ moMomp0 MOOUTOBOW OMEpaIuu

«uckimouaromee UJIH»

2.12

[IpencraBieHue BEIIECTBEHHBIX YHCEN B MIAMITU KOMIbIOTEPA. 3HAYAIAsl YacThb
U TOpANOK uucna. Jluama3oH 3HAYEHWH BeIIEeCTBEHHBIX uucen. [IpoGiemsl
XpaHEHMs BELIECTBEHHBIX YHCEJ, CBA3aHHBIE C OIPAHMYCHHUEM KOJMYECTBA
pa3psAnoB. BelnonHeHWe onepanuii ¢ BEIECTBEHHBIMH YUCIIAMH, HAKOIUICHUE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble noHsATUA. Buasl rpados. Onucanue rpagoB ¢ MOMOIIbIO
MaTpUI] CMEXKHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHamu3oM TpadoB (MOCTpPOCHUE
ONTUMAIILHOTO TYTH MEXIy BepmHHaMu rpada, ompereneHre KOJINYeCTBa

Pa3IIMIHBIX HYTCI\/JI MCXKAY BCpIIMHAMHU OPHCHTUPOBAHHOTO AIUKIIMYCCKOI'O

rpaca)

2.14

HepeBwsa. bunapnoe nepeBo. JlepeBbsi moumcka. CrmocoObl 00xoma jaepena.
[IpencraBnenue apudmMernyecknx BeIpaXXeHUN B BuJe Aepena. Vcronb3oBaHue

rpadoB U 1epeBbEB MPHU ONMCAHUU 0OBEKTOB U MPOIIECCOB OKPYKAIOILIET0 MUpa

2.15

JluckpeTHbIE UTPBI IBYX UTPOKOB € MMoTHOM nHpopmarmeit. [loctpoenue nepera
nepebopa BapUAHTOB, OIMMCAHHWE CTPATErMH WIrPhl B TaOMMYHON dopme.

Boiurpeliiiabie 1 TPOUTPHIIIHBIE MTO3UIUU. BRIUTpHINIHBIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOTO — WHTEIUIEKTa. MoeHTHHUKanuss W MOHUCK
n300paxeHuil, pacrno3HaBanue aull. Mcnoab3oBaHre METOI0OB UCKYCCTBEHHOTO
UHTEJJIEKTa B oOyyarommx  cuctemax.  Vcmonb3oBaHue — METOJOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B poOoToTexHuke. MuTepHeT Benield. Heliponubie

CETH

AJNTOpUTMBI M IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/ISaI_[I/IH IOHATHUSA aJIrOpUTMaA. Maimuna TBIOpI/IHra KaK YHHUBCpCaJIbHaA

MO/JIeb BBIUMCIICHUN

3.2

OneHka CIOKHOCTU BbluuciIeHU. Bpems pa®oTbl u 00BEM HCHONIB3yeMOM
naMmsTH, MX 3aBUCUMOCTh OT pa3Mepa HUCXOJIHBIX JaHHBIX. OleHka
ACUMITOTUYECKON CJIOXKHOCTU aJTOPUTMOB. AJITOPUTMBI TOJMHOMHAIBHOU
cioxxHoctu. IlepeGopHble anroputMmsel. Ilpumepsl pa3nuyHBIX ANTOPUTMOB

peuiCHud OJIHOM 3aiauu, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTDH

3.3

Onpez[eneHI/Ie BO3MOJXHBIX pPE3YJIbTATOB pa6OTBI HpOCTeﬁHlI/IX AJITOpUTMOB
YIIPpABJICHUA UCHOJHHUTCIIAMH U BBIYUCIUTCIIBHBIX aJITOPUTMOB. Onpe):[eneHI/Ie

HUCXOJHBIX JAHHBIX, IIPH KOTOPBIX aJITOPUTM MOKCT NAThb Tpe6yeMLIfI pe3yiabTart




3.4

ANropuT™MBI 00pabOTKM HATypaJIbHBIX YHCEJ, 3alUCAHHBIX B TMO3MIIMOHHBIX
cHUCTeMax CYHCICHMSA: pa3OMEeHHEe 3alucd 4YHCiIa Ha OTACIbHBIE IHQPHI,
HaXOXXJICHHE CYMMbl U TPOM3BEACHUS IH(p, HAXOXKIACHHE MAKCUMAaIbHOU
(MuHUMaNBHO) LUQPBHIL.

[IpencraBnenue uucia B BUJAE HaOOpa MPOCTHIX COMHOXUTENEH. AJITOpUTM
OBICTPOrO BO3BEACHUS B cTeneHb. [ [oncK mpoCThIX uncen B 33JaHHOM JUana3oHe

C TIOMOIIIBIO AJITOPUTMA «peLIeTo JpaTtocheHa

3.5

MHoropa3psHbIe eJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

S3wik mporpammupoBanus (ITackams, Python, Java, C++, C#). Tunbl gaHHBIX:
LIEJIOYUCIIEHHBIE, BEIIECTBEHHbIE, CUMBOJIbHbBIE, JIOTHYecKue. BeTBieHus.
Crnoxwusie ycnoBus. Llukiel ¢ ycnmoBuem. LIuKiIbI o mepeMeHHOM.

OO0paboTka NaHHBIX, XpaHAMMXCS B (aiiax. TekcToBbIe U JBOMYHBIE (ailsibl.
@aitnoBble niepeMeHHbIe ((paiinoBbie ykazatenn). Utenue u3 ¢aina. 3anuch B
(aiin.

Pa3zbuenue 3anaun Ha noa3agaun. IloanporpaMmel (poueaypbl U GyHKIIUN).

Hcnonb3oBanue cTaHnapTHON OMOIHOTEKHU s3bIKAa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexkypcusHble npoueaypsl U ¢yHkiuu. Vcnonb3oBaHue cTeka IS

OpraHu3alui PEKypCUBHBIX BHI30BOB

3.8

Yucnennsie MeTonbl. TouHOe W MpUOMIKEHHOE perieHus 3a1aun. YuciaeHHoe
pellleHre YpaBHEHUH C MOMOIIBI0 Moj0opa mapameTrpa. YucieHHbIE METObI
pelleHus ypaBHEHUH: MeToJ mepedopa, METOJ TOJOBHHHOTO JEJICHUS.
[Tpubmmx€HHOE BBIYMCIICHUE JJIMH KPUBBIX. Beruncienne ruomane ¢puryp c
MOMOUIBIO0 YHCIEHHBIX METOJO0B (METOJl MPSIMOYrOJIbHUKOB, METO]I Tpareuil).
[Touck makcumyma (MUHUMYMa) (GYHKIUH OJHOM MEPEMEHHON METOJI0M

ITOJIOBHMHHOI'O ACJICHUA

3.9

OO0paboTka  CHUMBOJIBHBIX  JaHHBIX.  BcTpoeHHble — GYHKIMHM  SI3bIKA
OpPOrpaMMHUPOBAaHUS UIE O0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKHU CHMBOJIBHBIX CTPOK: MOJCUET KOJMYECTBA MOSIBICHUN CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKM Ha CJOBa MO MPOOEIbHBIM CHMBOJIAM, IOUCK
MOJICTPOKH BHYTPH AAHHOW CTPOKH, 3aMeHa HAWJAEHHOU MOJICTPOKH Ha JAPYTYIO
cTpoky. ['eHeparusi Bcex CIOB B HEKOTOPOM ai(aBHUTE, YAOBIETBOPSIOIINX
3alaHHBIM OrpaHudeHusM. [IpeoOpa3oBaHre YKcia B CUMBOJIBHYIO CTPOKY U

o0patHO

3.10

MaccuBel M MOCJAEAOBATEIBHOCTH 4MCEll. BbIUHCIeHHE O606H_IéHHLIX
XaApaKTCPUCTUK JBJIIEMCHTOB MaCCUBA WA YHCIO0BOM MOCIEIOBAaTEIbHOCTH
(CYMMLI, MMpOU3BCACHUA, CPCAHCTO apI/I(I)MCTI/I‘-ICCKOl"O, MHUHUMAJIBHOTO H
MAaKCUMAJIBHOTO 3JIECMCHTOB, KOJMYCCTBA JJICMCHTOB, YAOBJICTBOPAIOMINUX

3aITaHHOMY yCJ'IOBI/IIO). JIMHeMHBIM IOMCK 3aJaHHOIO0 3HAYEHHS B MAacCCHBE.




ANTOpUTMBI PabOTHl C AJIEMEHTaMH MacCuBa C OJHOKPATHBIM INPOCMOTPOM
MaccuBa. CopTUpOBKa OJHOMEpHOro maccuBa. IIpocTeie METOIBI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BbIOOpa, COPTHUPOBKAa BcTaBKamu). CoOpTHpPOBKa
ciusinueM. beictpas coptupoBka MaccuBa (anroputm QuickSort). JIBonumbrii

IIOMCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIBymepHblE MaccuBbl (MaTpulbl). AJITOPUTMBI 00pabOTKU JABYMEPHBIX
MAacCHUBOB: 3allOJIHEHHE JIByMEPHOIO 4YMCIOBOIO MAacCHUBa IO 3a/JlaHHBIM
paBWJiaM, MOMCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIUHUCICHHE MaKCUMyMa
(MUHUMYMa) ¥ CyMMBI 3JIEMEHTOB IByMEPHOT'O MAaCCUBA, IIEPECTAHOBKA CTPOK U

CTOJIOLIOB IByMEPHOT'O MacCHBa

3.12

CnoBapu  (accollMaTUBHBIE  MAacCUBBI, OTOOpakeHHs).  Xd3UI-TaOIHIIBI.

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

3.13

Crexku. AHanu3 MNpPaBUIBHOCTH CKOOOYHOTO BbIpakeHHs. Brruncnenue
apu(PMeTUYECKOTO BBIPAKEHHUS, 3aIIHUCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Mcnosib30BaHUE OUepen Il BPEMEHHOTO XPaHEHUS JaHHBIX

3.14

AnroputMmbl Ha Trpadax. IlocTpoeHne MHHMMAaIbLHOTO OCTOBHOTO JiepeBa
B3BCIHICHHOTO CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpati)a. Kommaectso Pa3INYIHBIX
nyreil MexJy BepIIMHAMM OPHUEHTHPOBAHHOTO ALMKIMYECKOro rpada.

Anroput™m J{elKCTphI

3.15

HepeBbsi. Peanuzanus aepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. [[BOoMuHbIE
(6unapueie) aepeBbs. [locTpoeHue naepeBa A 3aJJaHHOTO apUPMETHIECKOTO
BbIpakeHus. PexypcuBHbIe anroputMbl 00xoja nepesa. Mcnonas3oBaHue creka u

odepeau i1 00xoa iepeBa

3.16

JluHamuueckoe mporpaMMUpPOBAHKE KaK METO]] PELICHUS 33a]1a4 C COXpaHEHHEM
IPOMEKYTOUHBIX PE3yJAbTAaTOB. 3a/1a4H, pelIaeMble C TOMOIIbI0 TUHAMUYECKOTO
OPOrpaMMHUPOBAHUS:  BBIYUCICHHE  PEKYPCHUBHBIX  (QYHKLIMHA,  MOACYET

KOJIM4YCCTBA BAPHUAHTOB, 3a/la4d OIITUMU3alluN

3.17

[Tonsitne 00 0O0BEKTHO-OPUEHTUPOBAHHOM MporpaMMmupoBaHun. OOBEKTH U
kiaccbl. CBoiicTBa ¥ METOIbI 00BbEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHAIIN3.
Pa3pabotka mporpaMMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOJXOJA.

I/IHKaHCYHﬂHI/IH, HaCJICJOBAaHUC, HOJ'IHMOp(i)I/ISM

WHpopmaliioHHbIE TEXHOJIOTUU

4.1

AHamu3 naHHbIX. OCHOBHBIE 3a/]aud aHalIM3a JAHHBIX: MPOTHO3MPOBAHHUE,
KIaccuukaius, KiacTepusalus, aHanu3 OTKiIoHeHu#. [locienoBaTenbHOCTD
pellieHus 3a/1a4 aHalu3a JaHHBIX: COOP MEPBUYHBIX JAaHHBIX, OYHUCTKA U OLIEHKA
KauecTBa JAaHHBIX, BBIOOp M (WMJHM) TMOCTPOEHHUE MOJETH, MpeoOpazoBaHUE

JAaHHBbIX, BU3yaJIn3allud JAHHBIX, HHTCPIIPETAIUA PC3YyJIbTATOB. HpOFpaMMHBIC




cpenctBa U VHTEpHET-CEpBUCH UII O0OpaOOTKH W TPEACTABICHUS JTaHHBIX.

Bosnbine nannsie. MammnHoe 00ydeHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO IEKTPOHHBIX TaOnul. Bbrumcienue cyMMmsl,
cpemHero  apu(METHYECKOrO, HaWOOJbIIero (HAUMEHBIIETO) 3HAYCHHUS
nuana3oHa. Beruncnenue ko3d@uumeHta Koppensuuu JIBYX pPsIOB JaHHBIX.
[TocTpoenue cronOyaThIX, JTMHEHYATHIX U KPYroBbIX auarpamm. Iloctpoenue
rpadukoB pyHkuuid. [lonbop TMHUYM TpeHAa, peleHe 3a1a4 MPOrHO3UPOBAHUSL.

Pemenne 3aaa4 OITUMH3alruU C IOMOUIBIO 3JICKTPOHHBIX Ta6JII/III

4.3

I[I/ICerTI/ISaIII/If[ npu MaTEeMaTH4YCCKOM MOIACITIUPOBAHUHA HCTIPCPBIBHBIX
nporeccoB. MozenupoBanue IBWKEHUS. MoJenupoBaHue OHOIOTHYECKHX
CHUCTEM. Maremarudeckue MOJCIn B 9KOHOMUKE. Briancnurennaie
IKCIIEpUMEHTHI ¢ MojensiMu. OOpaboTka pe3yabTaTOB dKCIIEpUMEHTa. MeTton
HAaMMCHBIINX KBaJpaTOB. OHGHKa YHUCJIOBBIX TMMapaMETpPOB MOACIHNPYEMBIX
00BEKTOB ¥ TIpOIeCCOB. BocCCTaHOBIIEHHE 3aBUCHMOCTEW TI0 pe3yiabTaTam

JKCIIEPUMEHTA

4.4

BeposatnoctHpie  moxenu. Metonet  Monre-Kapimo.  MMurtanmonHoe

MozenupoBanue. CUCTEMBbl MaCCOBOTO OOCITY)KMBaHUS

4.5

Tabmuunble (pensuroHHbIe) 6a3bl JaHHBIX. TabiuIa — mpeacTaBIeHNUE CBEICHUMA
00 omHOTHIHBIX 00BbekTax. Ilone, 3amuch. Kimrou tabmuiel. PaboTta ¢ roToBoi
0a30# maHHBIX. 3amnojHeHne 0a3bl qaHHBIX. [louCcK, copTHpoBKa U GUIBTpAIHS
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochl ¢ TapaMeTpaMH.
Brruucisiemble 1oJis B 3ampocax.

MHuorotabauynble 0a3bl JaHHBIX. THIIBI CBsA3EH MexAy TaObiuiamu. BHemHuiA

KJIIOY. HCJ'IOCTHOCTB 0a3nl JaHHBbIX. 3anpocr>1 K MHOT'OTaOJIMYHBIM 0azaM JaHHBIX

4.6

TexcToBhIf mpoueccop. CpeI[CTBa IIOMCKa MW aBTO3aMCHBI B TCKCTOBOM
Impoueccope. CTp}’KTypI/IpOBaHHBIC TCKCTOBBIC JAOKYMCHTHBI. CHOCKI/I,
OI'JIaBJICHHUC. HpaBI/ma OUTUPOBAHHA HNCTOYHUKOB n O(bOpMJ'IeHI/ISI

OonbIMorpadUIECKUX CChUIOK




YYEBHO-METOMNYECKOE OBECMNEYEHUE OBPA3OBATE/IBHOIO NMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

1. Uudopmatuka (B 2 yactsx); 10 kiacc. yriny6nennoe ooyuenue [lonsikon
K.1O., Epemun E.A. OGuiecTBO ¢ OrpaHUuYE€HHOM OTBETCTBEHHOCTHIO
«BUHOM. JlabopaTopust 3HaHU»; AKIITMOHEPHOE OOIIECTBO
«M3parenbctBO «IIpocBenienne»

2. HWudopmartuka (B 2 yactsix); 11 knacc. yriny6nenHoe ooyuenue I[ossikos
K.1O., Epemun E.A. OO011ecTBO ¢ OrpaHMuYE€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlabGoparopus 3HaHUN»; AKITMOHEpHOE 0011ecTBO «V31aTeBCTBO
«IIpocBemieHune»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Meroguueckoe nocobne YMK «Mudopmarnka. 10-11 kmaccer. Basosslii 1

§WHy6HéHHLIﬁ ypoBHu» K. FO. TTonsikoBa, E. A. EpeMHHa.§

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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