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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no unpopmatrke (yriyOnEHHBIM ypOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOCHHUS OCHOBHOM  0O0pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacrabieHHbix B ®I'OC COO, a Takxke ¢enepaibHOl padoueit
pPOrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpopMaTHKe [a€T MpeACTaBICHUE O UENsIX, Oo0Iel
CTpaTerun OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMU
yuebHoro mpeamera «MHpopmaTnka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBACT
o0s13aTebHOe peIMEeTHOE coJiepKaHue, npeycMaTpuBaeT ero
CTPYKTYpUpPOBaHUE IO pa3JieiaM U TeMaM Kypca, ONpeAeNsieT pacipe/eieHue ero
no kiaccam (roxaM M3ydeHwus ), Ja€T MpUMEPHOE pacrpeiesieHue y4eOHbIX 4acoB
MO0 TEMaTHYeCKHM pa3ielaM Kypca H  PEKOMEHIyeMyr (IIpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  U3Y4YCHHS €  Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIPEMETHBIX ~ CBSI3¢H, JIOTMKKM  y4eOHOro mporiecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma o wHPOpPMATHKE ONPEACIIAeT KOTHUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro rofia U3y4eHusl, B TOM YHCIe
U1 COAEPKATEIbHOIO HAIOJIHEHUS Pa3HOIo BUIAa KOHTPOJSA (IIPOMEXKYTOUHOM
aTTecTaluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOUYHBIX pabor,
rocyJapcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiseTCs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMMm U Y4YE€OHHKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenHem obiieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OPMATUKM KaK HAyyHOW JAHUCLUUIUIMHBI, H3Yy4Yarollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3allUU UH(POPMAIIMOHHBIX
MPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TpUMEHEHHs]  WHOOPMATHKH, TMPEXKAE  BCETO
MH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABICHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HWHGOPMATUKKM U HUH(OPMaLUOHHON
JesITeTbHOCTH.

Kypc mnpopmatuku 1yis ypoBHS CpeaHero oOuiero oOpa3oBaHus SBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEpPBHIBHON MOATOTOBKM OOyYaromuxcs B 00JacTH
uHPOPMATHKH W WH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpaeTcs
Ha coJep)KaHue Kypca MH()OPMATHKH YPOBHS OCHOBHOIO 001ero oOpa3zoBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIPETAUI0 U 0000IIeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOTO  YpPOBHS U3Yy4YeHUS y4eOHOro mpeaMera
«ndopmatrka» OpPUEHTHPOBAHBI HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpoeccuoHaIbHOW JEATeIbHOCTH Kak B paMKax JaHHOU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSI JaHHAs TpeAMETHas 001acTh, PacllO3HABAHHWE COOTBETCTBYIOIIUX WM
MIPU3HAKOB U B3aUMOCBSA3EH, CIIOCOOHOCTh IEMOHCTPUPOBAThH PA3IUUHbIE MOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOl MpeIMeTHOI 001acTy;

yMEHUE pellaTh THUIIOBBbIE TNPAKTUYECKHE M TEOPETHUYECKHE 3a/auH,
XapaKTepHbIE IS KCIOJB30BAHUSI METOJOB M HMHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

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

B pamkax yrinyOn€HHOTo ypoBHSI M3ydeHHs MHOOPMATUKU OOeCTICUMBACTCS
IieJIeHaIIpaBIeHHasl TTOATOTOBKa 00YyYalImMUXcsl K MPOJOJDKCHUI0 00pa3oBaHUS B
OopraHu3ainusax  Mnpo(ecCHoHaNTBbHOTO  O0pa3oBaHUS IO  CHEHUAIBHOCTSM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IUGPOBBIMU TEXHOJIOTHSIMH, TaKUM Kak
nporpaMMHas MH)XeHepus, WH(popMalUoOHHAs 0e30MacHOCTh, MH(POpPMALMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalMHHOEe OOyd4YeHHe, MPOMBIIUICHHBIA HWHTEPHET BeIlleH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TE€XHOJIOTUH, CUCTEMbI PACIpPEEIEHHOIO pPEeecTpa, TEXHOJOIMU BHUPTYaJIbHOU U
JIOTIOJITHEHHOU peaibHOCTEN.

OcHoBHas 1enb wW3y4YeHUss ydeOHoro mnpenmera «WHpopmaThkay Ha
yrayoJIEHHOM ypOBHE CpeIHero oOmero oOpa3oBaHHs — oOOecleueHHe
JanbHEeHIIero pa3BUTHs WHGOPMAIMOHHBIX KOMIETEHIIMN 00ydaromerocs, ero
TOTOBHOCTH K YKU3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO 00IIIeCcTBa
M BO3paCTalOIIE KOHKYPEHIIMM Ha PBIHKE TpyAa. B CBS3M C ATUM H3y4yeHHE
unpopmatuku B 10—11 kitaccax 70mKHO 00€CTIEUNTD:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha TOHHUMAaHUHU POJIU
uHDOpMATHKH, WH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHYECKOTO MBITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHHUU pa3nuuaTh (aKThl W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh HUX CBSI3b C KPUTEPUSIMH OLICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, MPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIMSHUM  HMHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, NOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IOJUTHYECKOTO, KYJIbTYPHOTO, HOPUAUYECKOr0, HPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUMHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH(DPOPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBICUEHHBIX B CO3/IaHUE U MCIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMaIIH;

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

B copepxanuu yuyeOHoro npeamera «MHdopmaTika» BBIIENSIOTCS YETbIpE
TEMAaTUYECKUX pa3aea.

Paznen «llu¢gpoBasi rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JIPYTUX JJIEMEHTOB LHU(PPOBOrO  OKPY>KEHHUs, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, paboTe B
ceti HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue oCHOBbBI HHGOPMATHKW» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAaHHS WHGOpMAIINH,
U3MepeHuss MHPOPMALMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JIOTUKUA H
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHpPOBAHME) HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB pEaU3allMK MPOTPAMM Ha sSI3bIKAX MPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIPOCAM
MpUMEHEHUS WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX IPOJYKTaX U UHTEPHET-CEPBUCAX, B TOM YHUCJIE B 33Jja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJHIl IS PEIICHHS
MIPUKJIAJIHBIX 3a]1a4.

B nmpuseaénnom nanee copepxanuu ydeOHoro mpeamera «Mupopmatukan
KYPCUBOM  BBIJICJICHBI  JIOMOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOASIT B
00s13aTeIbHYI0 IPOrpaMMy O0yUYEHHsI, HO MOTYT OBITh MPEAIOKEHBI IS U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIi  ypOBEHb W3y4YeHHs HWH()OPMATUKA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  MpOQWiIs, OPHUEHTUPOBAHHOIO HA  HMHXXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMatuku oOecrieurBaeT: MOArOTOBKY OOY4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEHUAIBHOCTU B 007acTH HMH(POPMAIIMOHHBIX TEXHOJIOTUH M HWHXKEHEPHBIE
CIEUUAIBHOCTH, Yy4YacTHEe B MPOEKTHOM M HCCIEIOBATENbCKON NIEeSITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAAaX U CIade
Enunoro rocynapcTBeHHOro sK3aMeHa Mo HHpopMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TMpejAeiaX OJHOro roja oOydeHUus
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNsd MpHU MOJArOTOBKE paboueit
MIPOTrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO611ee yKciio YacoB, PEKOMEHOBAHHBIX JIJIsl U3yYeHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kmacce — 136 gacoB (4 yaca
B HEJICIIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU IUPPOBOTO OKPYKEHUSI.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApPXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMo1Ibio KH. KOHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMOil JOCTYN K aMSITH.

OcHOBHBIE TeHJACHUIUU  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannenbHbie BBIYMCIICHUSL. MHoronpouneccopHbie CHUCTEMBI.
CyniepkommnbioTepbl. Pacripesiei€HHbIE BBIYUCIHUTENIBHBIE CUCTEMBI U 00paboTka
OoNbIIMX JaHHBIX. MoOwWibHBIE UHU(PPOBBIE YCTPOWCTBA W WX POJIb B
KOMMYHUKAIUSIX. BcTpoenHnbie KOMITBIOTEPHI. MUKpPOKOHTPOJLIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHOe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IporpaMMHOro obecrieueHus W UX HazHauyeHue. OCOOEHHOCTH MPOrpPaMMHOIO
oOecrieueHusi MOOWIBHBIX yCTpoHcTB. [lapamienbHoe mporpaMMupOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnedueHue. OneparioOHHBIE CHUCTEMBI. Y THUIJIMTBHI.
HpaitBeppl  ycTpoiicTB. MHCTammsiuusa ¢ AEUMHCTAULIIUSA  [POrPaMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MeIIeHUS W HMMEHOBaHMs (aijioB B
noJiroBpeMeHHou rmamsaTy. [11abmoHb! a1 onrcanus rpymn ¢Gpanos.

[Iporpammuoe obecnieuenue. JIneH3npoBaHue MPOrPaMMHOTO 0OECTICUeHUS
u  1mudpoBbiXx pecypcoB. I[lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE MPOTPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO 00ecriedeH s ¥ IMUPPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets UHTEepHET. Anpecauus B cet MuTepHeT. [IpoToK0mBI
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetu ¢ momombr0 Macok mnojcereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuusg CBSI3UM C y3JI0M ceTh. OnpeaeneHre MapuipyTa JIBUKCHUS
MAKETOB.

Buner  pgestenpHocTm B cetm HMuTepHer. CepBucbhl  MHTepHerta.
['eonndopmanonneie cucTemMbl. ['€0IOKalMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Tele(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucrTpasiei), THTEPHET-TOProBIIsl, OPOHUPOBAHUE OUIETOB U TOCTUHMUII.

l'ocynapcTBeHHBIE AIEKTPOHHBIE CEPBUCHI U yciayru. ColuanibHbIE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aMMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHo! nHpopmanuu. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3blI, CBS3aHHBIE C HCIIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHPOpMaIMOHHOM  Oe3omacHocTd.  CpenacrtBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX W aBTOMATHU3UPOBAHHBIX
uHopMalMOHHBIX cucTteMax. [IpaBoBoe oOecneyeHue UHOOPMAIIMOHHOM
0€30IacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uACHIIMaTbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha TEPCOHATBLHOM KOMIIBIOTEPE,
MOOWIBHBIX yCTpoHcTBaxX. BpenoHocHoe mporpaMMHOe oOecriedeHue U CIocoOb
O00opbObI ¢ HUM. AHTUBHUpPYCHbIC NporpaMmbl. OpraHu3zanus JUYHOTO apXuBa
uHdopmanuu. PezepBHoe konupoBanue. [laponpHas 3ammTa apxvsa.

udpoBanne ngaHHbIX. CHUMMETPUYHBIE W HECHUMMETPUYHBIC IIUDPHI.
Mudpsr mpoctoii 3amenbl. [udp Lezaps. Iudp Bwmwxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

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

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

JIBonyHoe  KoAupoBaHWE. PaBHOMEpHbIE UM  HEPABHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OMHO3HAYHO JEKOJMPYEMBIX KOJOB C ITOMOIIBIO
nepeBa. EnuHUIIBI U3MepeHus KoindecTBa HHpopManuu. AnpaBUTHBINA MOAXOMA K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cuctembl cuucineHusi. Pa3BépHyTasi 3amuch LEJIbIX U JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHusi. CBoilcTBa MNO3UIMOHHOW 3alUCH YHCIA:
KOJIMYECTBO MU(P B 3aMUCH, MPU3HAK JCIMMOCTH YUCJIAa HA OCHOBAaHUE CHUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO YKcia U3 P-MYHOU CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJTOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JIECATUUYHYIO.
AJTOpUTM mepeBojAa IEIOro 4ucia U3 JACCATUYHON CHUCTEMBbl CUMCIIeHUs B P-
nunyto. IlepeBony koHewHOUW gecsatuuHOM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAJILIATEPUYHAS] CUCTEMbl CUUCIICHUS, CBA3b MEXIYy HHUMHU.



ApudmeTnyeckre omepanuud B MO3UIMOHHBIX CHUCTEMax CUHUCICHUs. TpoudHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUS.

Konuposanue TtekctoB. Komupoka ASCIl. OpHoOailTHbIE KOIUPOBKH.
Cranmapt UNICODE. KomupoBka 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. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHMUSI.

Anrebpa noruku. IloHaTtue BbICKa3biBaHUs. BpickaszpiBaTeNbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. Tabmuibl UCTUHHOCTU. Jlormyeckuwe BBIpaKCHUSI.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuu U onepaiyy HaJl MHOKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. DKBUBAJICHTHBIC MNPEOOpPa3OBaHUS JIOTUYECKUX
BbIpakeHUH. Jlornueckre ypaBHEHUS U CUCTEMbI YPaBHEHU.

Jlornueckue (QyHKIMU. 3aBUCUMOCTH KOJUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIMH OT KOoJIMYecTBa apryMeHToB. [lofHbIe crucTeMbl TOrHYecKuX yHKITUH.

Kanonnueckue  ¢opmbl  joruueckux  BbipakeHuil.  CoBeplIECHHBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMalbHbIE (OPMBI, aJITOPUTMBI HUX
MIOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlorndeckue »SJIEMEHTBI B cocTaBe KomIbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbiid cymmarop. I[locTpoeHne cxem Ha JIOTMYECKHX AJIEMEHTAaX I10
3aIaHHOMY JIOTMYECKOMY BBIPAXEHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS IIO
JIOTUYECKOU CXEME.

[IpencraBnenne uUenbIX 4YMCENl B MaMATH KoMIbioTepa. OrpaHUYEHHOCTH
JVana3oHa 4YHCEd IIPU OrPaHUYCHUM KoJMdecTBa paspsaoB. llepenonHeHue
paspsaHON ceTKU. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. /[BOMUYHBIN
JOTIOJTHUTEIIbHBIM KOJI OTPULATEIIBHBIX YHCET.

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

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEepa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHWM BelIECTBEHHBIX uncen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX WYHCEJ, CBS3aHHBIE C OIPAHUYEHHEM KOJHWYECTBA
pa3psaoB. BellonHeHUE onepanuii ¢ BEHIECTBEHHBIMM YKCJIAMU, HAKOIUJIEHHE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHME

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HWCIOJHUTEIAMH W BBIYMCIUTEIBHBIX alroputMoB. OmnpeneneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET aTh TPEOYEeMbIil pe3yJIbTar.

Oranbl pelIeHUs 3aJad Ha KoMIbiloTepe. MHCTpyMEHTalbHBIE CpENCTBA:
TPAHCIATOP, OTIATUUK, NPOoPUIUPOBIIMK. KoMmnuiduuss # HUHTEpHpeTalus
nporpamMmm. BuptyanbHble MallluHBI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTJIAAKU [POTrpamM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabmuu. OTiagounbii BbIBOA. [lomiaroBoe
BBINIOJIHEHUE TTporpaMMbl. Touku octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

SI3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTUYECKHE. BeTrBiieHus.
Cnoxuble ycnoBus. [luknael ¢ ycinoBuem. [lukibl 1O  NEPEMEHHOM.
B3anMo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LHKJIA.
CocraBiieHHE IUKIA C MCIOJB30BAHMEM 3apaHEe ONPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIoKyMeHTHpOBaHUE MIPOTrPaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroroBKa onucaHus NPOrpaMMbl U MHCTPYKIIMH JI MOJIb30BaTENS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbIe UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) U PPHI.

HaxoxneHue Bcex MpOCThIX YUCEN B 3alaHHOM Auanasone. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka gaHHBIX, XpaHAMUXCS B ¢aiinax. TekcToBble U TBOUYHBIC (DaiiiIbL.
daitnoBeie miepemeHHbIe ((aiioBbie ykazatenu). Urenue u3 (aitna. 3amuch B
dari.

Pazbuenne 3anaun Ha moa3agaun. [lognmporpammel (ipoueaypsl U (QYHKITHN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHBIE NpOLEAypHl |
¢ynkiuu. Mcronb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonw3oBanue cTaHgapTHOM OMONHMOTEKH S3bIKA MPOrPAMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpamMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

Yucnenusle wmetoAsl. ToyHoe U nOpUOMIKEHHOE pEIICHUS 3aJayuH.
YuclieHHbIE METO/bI PEIICHHS YPaBHEHUI: METO Iepedopa, METO MOJIOBUHHOTO
nenenus. [lpubnux€HHOe BBIUMCICHHE MJIMH KPUBBIX. BbluncineHnue miiomanen
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



tpaneuuii). Ilouck makcumyma (MUHMMYMa) (YHKIMU OJHOM MEPEMEHHOM
METOJIOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcCTpoeHHble  (QYHKIMU  SI3bIKa
MPOrpaMMUPOBAHUS [ 00paOOTKU CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OunieHue CTPOKM Ha CJIOBA IO MPOOEIBHBIM CHMBOJIAM, IOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJICHHOM IOACTPOKU Ha JPYIYIO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4ucesl. Bpruncnenne 0000IIEHHBIX
XapaKTePUCTUK AIIEMEHTOB MAacCUBA WJIM YHCIOBOM MOCJIEI0BATEIbHOCTH (CyMMBI,
NPOU3BEICHUS, CPEJHEr0 apuU(PMETHYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka oHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKHU (METO
ny3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BCcTaBKamu). COPTHUPOBKA CIHUSHHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTUPOBAHHOM MACCHBE.

JIByMepHbIE MacCUBBI (MaTpuilbl). AJTOpPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aIlIOJTHEHUE IBYMEPHOIO YMCIOBOTO MacCHBa IO 3aJlaHHBIM MPaBUIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) H
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MAacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepgaktupoBanme u ¢opmartupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrtBa TOHWCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuned.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiekTuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI perieH3upOBaHusl B TEKCTOBBIX mporeccopax. OOmayHble CepBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmienust ombmuorpaduuecknx ccpiiok. OdopmieHne Chnucka JUTepaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKON TeKcTa. TexXHUYECKHe CpeicTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KJaccuuKkanus, Kiactepu3alus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelieHus 3a7a4 aHaliv3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OILICHKA
KauecTBa JAHHBIX, BEIOOpP W/WIM MOCTPOCHHE MOJEIH, MpeoOpa3oBaHUE JIaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M MpENCTaBICHUs JaHHBIX. bosbline naHHbIE.
MamunHoe o0yueHnue. HTeeKTyanbHbli aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cymMMmbl,
CPEIHET0 apuU(PMETUUECKOr0, HAUOOIBIIEr0 (HAUMEHBIIIET0) 3HAUEHUS IHalla30Ha.
Boruncnenne koagduimenta Koppemsuuu JIBYX psAoB JaHHBIX. lloctpoenue
CTONOYAThIX, JHMHEHMYaTbIX W Kpyroebix nuarpamm. [loctpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHe YpaBHEHHMH C IOMOILIBIO [ox0opa mapamerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3a/IaHHbIX ycioBusx. LleneBas
¢yHkuus, orpaHuyeHus. JlokanbHble M TI00ANbHBII MHUHUMYMBI II€JIEBOM
¢yHkuuu. Pemenue 3a1a4 ONTUMU3AILMEI C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Teoperndeckne mOAXOABI K OIICHKE KojaudecTBa uHMopMamuu. 3aKoH
agauTuBHOCTU uHpopmaruu. Popmyna Xaptiu. MHbOpMaIus U BEpPOSITHOCTS.
®opmyna lllenHoHa.

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

CkopocTh Tmepefjauv JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpuyuHBI
BO3HMKHOBEHHUS OIMMOOK TMpu Tmepeaade JaHHbIX. Kojael, Mo3BoJsOmMe
OoOHapy>XMBaTh M WUCHPABIIATH OIIMOKH, BO3HUKAIONIME TpU TMepeaadye JTaHHbBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmozeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OOpaTHas CBS3b.

Mogenn u MonenupoBanue. Llens mopenupoBanus. COOTBETCTBUE MOJIENU
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, eI MojenupoBaHus. Dopmanuzanms
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJAEIUPOBAHUS B BHUAE, YIAOOHOM IS
BOCIIPHSITHS YeJIOBEKOM. [ padudeckoe mpeacTaBIeHHE TaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHbIe MOHsATHA. Buasl rpados. Onmcanne rpadoB ¢ TOMOIIHIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHll, CIUCKOB CMEXHOCTH. Pelienue
QITOPUTMUYECKUX 3aJlay, CBSI3aHHBIX C aHainu3oM TrpadoB (mocTpoeHue
ONTUMAJIBHOTO TYTH MEXKIY BepIIMHAMU Tpada, ONpeAcieHUuE KOJIMYeCTBa
pa3IUUHBIX TyTEeHd MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO ALUKIMYECKOIO

rpada).



JlepeBbs. bunapnoe nepeBo. JlepeBps moucka. CrnocoOsl o0xoma aepesa.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUAE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
OMMCAHHME CTPATErHH UIPbl B TAOMMYHON (hopMe. BhIUTpHIIIHBIE U IPOUTPHILLIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencrBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus ycTHOM peud. KorHuTtuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKeHUM, pacrio3HaBaHUE JIUII. CamooOyuaroriuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcnosb3oBaHue METO/IOB
MCKYCCTBEHHOTO MHTEJJIEKTa B o0ydarmux cucremax. Mcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuiel. IlepcrekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIEKTYalbHbIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanusa  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yHUBEpCaiabHas MOJeib BeurcieHui. Tesuc Yépua—Trropunra.

OneHka CIIOKHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOM
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OreHka
ACUMIITOTUYECKOM  CIIO)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3iaudHBIX —AJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMUHYIO CIOKHOCTb.

[louck mOpoCTHIX YWcCeNl B 3aJaHHOM JUANa30HE C IMOMOIIBI aIropuTMa
«penieTo DparocheHar.

MHuoropa3psiAHbie 1IeIble YUCIa, 3a1a4d JUITMHHON apu(PMETHKH.

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

Crexkn. AHanu3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaKEHMs. Boruucienue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHOHN hopme.

Ouepenu. Mcnonp30BaHue oyepen JUisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBaHHOTO Trpada. KomnyecTBo pasnuyHbIX
MyTe MEXy BEpPIIMHAMH OPUCHTUPOBAHHOTO AIMKIUYECKOTO rpada. AIroputm
JIeUKCTpBI.

JepeBbs. Peanmm3anus aepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. I[locTpoeHue naepeBa ISl 3aJaHHOTO apU(METHYECKOTO
BBIpAKEHUA. PeKypcuBHbBIE alrOpUTMBI 00x0Ja nepeBa. Mcnonb3oBaHuE cTeka U
ouepeau Iy 00Xo/1a JiepeBa.

JluHamuyeckoe MNpOrpaMMHUpPOBAHME KAK METOJ pEIIeHHs 3anad ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJaud, pPEUIa€Mble C IOMOUIBIO



JTUHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIUIA,
MOACYET KOJIMUECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbl O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOIXO/A.
WNukancynsanus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoil pa3paboTku mnporpamM. llpoextupoBanue wuHTEepdeiica
noyib3oBarend. Vcmonb3oBaHME TOTOBBIX — YIPABISEMBIX  AJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapagurmax
IporpaMMHUPOBAHMUSL.

NuHpopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3ajlaud, pa3paboTka  MOJENH, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUS.

Jluckperuzanuss TpH MaTEMaTUUYECKOM MOJCIMPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MojenupoBaHue JABUXKEHUS. MojenupoBaHue OHUOJIOTHYECKUX
cucteM. MaremaTuyeckue  MOAEIM B DKOHOMHUKE.  BBIUMCIHTENbHBIE
AKCHEPUMEHTHI C MOJICIIIMHU.

O6paboTKka pe3yJabTaTOB HSKCHEpUMEHTa. MeToJT HauMEHBIIMX KBaJpaTOB.
OneHka 4YHUCIOBBIX TMApaMeTPOB MOACIHUPYEMBIX OOBEKTOB M  IPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  Moamenu.  Meroast Monte-Kapmo.  MiMuTtanumoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBAHUSI.

Tabmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnii 00 OOHOTHMHIHBIX 00BekTax. Iloie, 3ammch. Kirou Tabmuipl. Pabora ¢
roroBoii 0a3oi MaHHBIX. 3amojiHeHWE Oa3bl AaHHBIX. [loMck, copTHpoBKa u
bunbpTpanug MaHHBIX. 3amMpOoChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuunbie  0a3bl JaHHBIX. THIBI CBSA3€H MeEXAy TaOIUIIaMM.
Buemnuii xiro4. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — cepBep», €€ JOCTOMHCTBA M HeAOCTaTKH. OCHOBBI SI3bIKa
HTML u xackamaeix Tabmun ctwieid (CSS). Cuenapuu Ha si3bike JavaScript.
@®opMmbl Ha BEO-CTpaHHUIIE.

Pa3mernenne Be6-caiiToB. ¥Ycayra xocTuHra. 3arpys3ka ¢aiioB Ha CailT.

BBoa m3o0paxkeHuil ¢ UCHOJIB30BAHUEM PA3IUYHBIX IU(POBBIX YCTPOUCTB
(uudpoBbIX (oToamnmapaTtoB U MUKPOCKOIOB, BUICOKAMEpP, CKAHEPOB U APYrUX



ycTpoicTB). I'papuueckuit penakrop. Paspemenne. Kanpuposanue. UcnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoOBHEH, KOPpPEKLIMS  LBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPHI.

MHuorocnolinble n3o0paxkenus. TexcroBble ciou. Macka cnos. Kanainbl.
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiutrocTpamuil 1as BeO-calToB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduxa. I[lpumutuBbl. W3mMeHeHue mopsiaKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHHUS M PEAAKTHUPOBAHUS TPEXMEPHBIX  MOJIEIEH.
Cerounble Mogenu. Marepuansl. MonaenupoBaHHE HCTOYHUKOB OCBEIICHUS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyalnbHON
PEaNBHOCTHU U JOTIOJIHEHHON PEAIBHOCTH.



IINTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBLI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH
oOy4Jaromuxcs pPYyKOBOACTBOBAThCA C(HOPMUPOBAHHONW BHYTPEHHEH MMO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[IEHHOCTSIM  POCCHUUCKOTO
o0111ecTBa, paclIMpeHre XKU3HEHHOTO OIbITa U OMbITA JCATEILHOCTH B MpOLecce
peanuzalu  CpeACTBaMH  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBiIeHUU
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOpPMATHKH Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBanus y obOyuaromerocss OyayT copMHpOBaHbBI CIEAyIONINE JTUIYHOCTHBIC
pe3yJIbTaTHhI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHAa W TPABOMOPSAKA,  COONIOJEHHWE  OCHOBOMOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TTpaBa U HH(GOPMAIIMOHHON 0€30IaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoOnH, NUCKPUMHUHAIIMKM TI0 COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAllMOHAJbHBIM MIPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HaCJEAUI0, JOCTHXKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHHUE 3HAYeHUSI HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHCIJIE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHMMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBaHHOT'O HA MCMOJIb30BaHUH UH(POPMALIMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  obOpa3a  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHUCJIE 3a CYET



coOmtoieHus1 TpeOOBaHUM 0€30MaCHON IKCIUTyaTallMi CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AKTHMBHOW JEATEIBHOCTU TEXHOJOIMYECKOW Y COLUAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepam NpodecCHOHATBbHON JESITeIbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM UM HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTHKEHHUSAX HAyKM HUH(OOPMATHKHM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBepllaTh OCO3HAaHHBIM BBIOOp Oynylie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CamMoOOpa3oBaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HaHHE TJI00aJIBHOT0 XapakTepa 3KOJOTMYECKHX Mpo0ieM M MyTed ux
pelieHus, B TOM 4YHCJIE€ C Yy4€TOM BO3MOXHOCTEH HWH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAaYKH, JOCTH)KEHHUSM HayYHO-TEXHHYECKOTO Iporpecca u
OOIIIECTBEHHOM MPAaKTUKH, 32 CUET MOHUMAHUS POIH UH(GOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMH(MOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHIX
1udpoBoi TpanchopMay MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBRA;

OCO3HAHHE IIEHHOCTH HAaYYHOM MIESTEIBHOCTU, TOTOBHOCTH OCYIIECTBISTH
MIPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mpornecce AocTH)EHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMMBI
no wuHPOpMATUKE Yy OOYYarOIIMXCSI COBEPUICHCTBYETCS  3IMOIIMOHATBHBIN
MHTEJUIEKT, PEANOIaraonmi chopMupoBaHHOCTb:

CaMOpPETYJMPOBaHMs, BKIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIIMOHATFHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHIKEHUIO LENH U
ycrnexy, ONTUMHU3M, WHHUIMATHUBHOCTb, YMEHHME JI€HCTBOBATh, MCXOMSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IPU OCYIIECTBIECHWHM KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

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



METAINPEAMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HHOOPMATUKH HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuawomerocs OyayT cGOpMHpPOBaHbI METAaNpPEeIMETHBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIE YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE yueOHBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JJOrHYeCKHe eHCTBHS:

caMOCTOsITeIbHO  (OPMYJIHpPOBAaTh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUS JJIsi CpaBHEHUS,
Kiaccudukauu u 006001eHNS;

OTIPENIENIATh IIeJIM JEeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH pELIEHUS MPOOJIeMbl ¢ y4ETOM aHajdu3a MUMEIOLIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIBTATOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATh M  BBIMNOJMHATH pabOTy B  YCIOBHUSX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON U IPOEKTHON IEATEIbHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

OCYLIECTBIIITh PAa3IWYHbIE BHUJIIBl JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HAaHMSI, €r0 WMHTEPIpPETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallHMsiX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

¢dbopMHUpOBaATH HAYYHBIN THN MBIIUICHHS], BJIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30oBaTEIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISIBJISITE TIPUYMHHO-CJICACTBCHHBIC CBSI3M W aKTyaJu3WpOBaTh 3a/ady,
BBIIBUTATh THUNOTE3y €€ pelieHUs, HaXOIUTh apryMEHTHl I J0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MCHECHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHAPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B MPO(PECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHUYECKYIO OO0JacTH
KA3HENEATEILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC HJCH, MpEJIaraTh OPUTHHAIBHBIC MOAXOABI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaunmeii:

BJIaJICTh HABBIKAMH IOTYYCHUST WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHaju3, CHUCTEMAaTU3AIHMI0 M|
UHTEPIIPETAINI0 HHPOPMAIIUY Pa3IMIHBIX BUAOB B (POPM IIpEICTaBICHUS;

co3dgaBaTh TEKCTHI B pPa3jIMYHBIX (Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMAIlMK W  IIeJICBOH  ayJAUTOpUHU, BBIOMpas ONTUMalIbHYIO (Qopmy
NPEJICTaBIICHUS U BU3yaJIU3alliHy;

OIICHMBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBHE
IPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHU3aIllMOHHBIX
3a1ad ¢ COOJIOJICHHMEM TpeOOBaHUN OSPrOHOMUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

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

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eCTBUA

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COLMAJIbHBIX 3HAKOB, pPaCIIO3HABATh IIPCAIIOCBIIKH KOHCI)J'II/IKTHBIX CI/ITyaI_[I/Iﬁ u
CMATYATH KOH(bHHKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMH  OOIIEHHUS W B3aUMOJCHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIlUH;



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

2) coBMecTHAasl 1eATeJIbHOCTh:

IIOHUMAaTh U MCIOJIL30BaTh NPEUMYIIECTBA KOMAHIHOW U UHIWBUIYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATHh  L[EJIM  COBMECTHOW  JEATEIIbHOCTH, OPraHU30BbIBaTbL U
KOOPAWHUPOBATh JIEUCTBUS II0 MX JOCTHMIKCHHUIO: COCTAaBIIAITH IUIAaH JCHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

[pejjaraTb HOBBIE IPOEKTHI, OLCHWBATh MWJAEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh [MO3HABATENIBHYIO JEATEIIbHOCTh, BBISBIISITH
poOJIeMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/1aud B 00Pa30BaTEIIHHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH PEIICHUsS MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW HJPYAHUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA U MBICIUTEIbHBIX MPOIECCOB, HUX PE3YIbTATOB H



OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIW3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C IO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce u3ydenuss kypca umHpopmaTuku yriayonéHHoro ypoBHs 6 10
K1acce OOydaromuMHCS  OyayT JOCTHUTHYTHI — CICAYIOIIME  TIPEAMETHBIE
PEe3YIIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUM HH(GOpPMAlMM W CBSI3aHHBIX C HEU
IpOIECCOB B TNPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhDHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSY;

BJaJIeHHEe MeToJaMHu Toucka wuHopmanuu B cetu HTepHer, ymeHue
KPUTHYECKHU OIICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPHUBOJIUTH IMPUMEPHI
UCTOYHUKOB WX TIONYYCHHMs] M  HANpaBICHUS  HUCIOJIb30BaHUS, YMEHHE
KIaccu(UIUPOBaTh OCHOBHBIE 3a/lauyd aHalu3a JaHHBIX (IPOTHO3WPOBAHHE,
KJaccuuKarms, KJIacTepU3aIus, aHaIu3 OTKJIOHEHUH ), MOHUMATh
MOCJICIOBATEILHOCTD PEIICHUS 3a7a9 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/HWIM TOCTPOCHUE MOIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YAIU3allUs TaHHBIX, MHTEPIPETALUS PE3yIbTaTOB;

MOHMMAaHNE OCHOBHBIX TPUHIIMIIOB YCTPOHUCTBA M (DYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBBIKAMH Pa0OThl C ONEPALMOHHBIMU CUCTEMAaMH, OCHOBHBIMU
BUJIaMH TPOrpaMMHOI0 OO€CleueHHs] JJisl pelIeHus ydyeOHbIX 3a1ay 1o
BBIOpPaHHOM CIICIIUAIN3AINNT;

HaJM4Yue MPEJCTABICHUN 0 KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOMMX NPUHIUNAX pa3pabOTKU U (PYHKIUOHUPOBAHHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMaHUE Yrpo3 HMHPOPMAIMOHHOW OE30MaCHOCTH, HCIOJb30BAHUE
METOJIOB W CPEACTB TPOTHUBOJCHCTBHUS OJTHM yrpo3aM, COOJIIOJCHHE MEP
0€30MacHOCTH, MPEJOTBPAIIAIONINX HE3aKOHHOE PACIIPOCTPAHCHHE MTEPCOHATBHBIX
JaHHBIX, COOJII0JIEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH U TUTMEHBI IIPU padoTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHEHTaMH ITU(POBOTO OKPYKECHHUS, TOHUMAHHE
MPABOBBIX OCHOB HWCIOJB30BaHMS KOMITBIOTEPHBIX IMpoTrpaMM, 0a3 ITaHHBIX H
paboTel B ceTn MIHTEpHET;

NOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIlMH pPA3JIMYHBIX BHJIOB
UHPOpMAIMK, YMEHHE ONpeneisITh HWH(POPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpauUeckuX W 3BYKOBBIX JIAHHBIX TPH 3aJ@aHHBIX MapaMeTpax IUCKpeTH3alluH,
YMEHHE ONpPEICIATh CPEIHIO CKOPOCTh TMepeJadyd JaHHBIX, OICHUBAThH
U3MCHCHHE BPEMCHHU Iepeiadyd INpU HM3MCHCHHH WH(POPMAIIMOHHOTO 00BEMa
JAHHBIX ¥ XapaKTePUCTUK KaHaJIa CBSI3U;

YMEHHE UCIOJIB30BaTh MPH PEIICHUM 3aj7a4 CBOMCTBA MO3MIIMOHHOMN 3aIHCH
YKCEeJI, AITOPUTMA MTOCTPOCHUS 3aIIUCH YKUCJIa B TTO3UIIMOHHON CUCTEME CUMCIICHHSI
C 3aJaHHBIM OCHOBAHHMEM M ITOCTPOCHHUS YHCIIA O CTPOKE, COJCpIKaIleH 3aIncCh
3TOr0 YHWCIa B TO3WIMOHHOM CHCTEME CUMCICHHUS C 3aJlaHHBIM OCHOBAaHHEM,
YMEHHE BBINONHATh apu(PMETHUEeCKUEe Olepalud B IO3UIIMOHHBIX CHUCTEMax
CUMCIICHUS;

yYMEHHE BBIMOJHATh MPEeoOpa3oBaHUsl JOTUYECKUX BBIPAKEHUU, UCIOJIb3YS
3aKOHBl anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aaHHOW TaOiuile
UCTUHHOCTH, HCCJIENOBAaTh 00JACTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJEPKAIIETO
NepeMeHHbIC, PeIlaTh HECIOKHBIE IOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHHE O0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM M TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCEN B MO3UIMOHHON CHUCTEME CUHCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YKCEI B 33IaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IEIbIX
qrCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE ONPENENsATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOpPUTMOB
(cymMMupoBaHWE DJJIEMEHTOB MacCHBa, COPTHUPOBKA MacCHBa, NepeOOpHbIE
QITOPUTMBI, TBOUYHBIA TIOMCK) U TPUBOJUTH MPUMEPHI HECKOJIBKUX aIrOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIIECHUST OJTHOM 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npexncraBieHUsMH O O0a30BBIX THIIAX JAHHBIX M
CTPYKTypax JJaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABISIONIHEC
KOHCTPYKITMH, YMEHHE OCYIISCTBIATh aHAIW3 TNPEIJIOKEHHON MPOrpamMMbI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OTIpEJIeNSITh, MPU KAKWX HCXOJHBIX JAHHBIX BO3MOJKHO TOJYYEHHE YKa3aHHBIX



pE3YJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOrPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbBIE TEKCTOBBIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHUAIIbI C UCIIOIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE MCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI Il aHAJIN3a, MPEACTABICHUS
u  0o0pabOTKM  AaHHBIX  (BKJIIOYAs  BBIYUCIEHHE  CYMMBI,  CPEIHEro
apu(METH4YEeCKOoro, HauOOJBIIET0O W HAUMEHBIIEr0 3HAYECHHUM, pelleHue
YpaBHEHHI, BBIOOp ONTHUMAIBHOIO pEHICHUs, MOJ00p JUHUM TpPEHJA, pelIeHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B nponecce uzyuenus kypca HHPOPMATHKU YriayOnéHHOro ypoBHs 6 11
Knacce oOydaromMMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  TMpEIMETHBIE
PE3YNIbTATHI:

yMEHHE CTPOUTh HEpPaBHOMEPHBIE KOJbl, OMYCKAIOIIME OJIHO3HAYHOE
JIEKOANPOBaHUE CcOOOIIeHUH (TpeUuKCHbIE KO/Bl), MCHOJIb30BaTh MPOCTEHIINe
KOJbI, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, OOECIEYMBAIOIIMNNA HAWMEHBIITYI0 BO3MOXKHYIO CPEIHION0
JUIMHY COOOILIEHUs] NPH HM3BECTHOW YacTOT€ CHMBOJIOB, IOSICHATH IPUHIMIIBI
paboTBI IPOCTHIX AJTOPUTMOB CXKATUS JaHHBIX;

YMEHHE pelaTh alrOpUTMUYECKHE 3a/layd, CBA3aHHbIE C aHAJIN30M IpadoB
(3a1aun  TOCTPOEHHUS ONTUMAJIBHOIO IYTH MEXIy BepUIMHaMH rpada,
ONpENENEeHNs]  KOJIMYEeCTBA  PA3jIM4HBIX  IyTe  MeXAy  BEpIIMHAMU
OpPUEHTUPOBAHHOI'O AIMKINYECKOro rpada), yMEHHE HCIO0JIb30BaTh JAEPEBbs IMPU
aHaJlu3e€ W TOCTPOEHUM KOJOB M JJIs TNPEACTAaBICHUS apuPMEeTHIECKUX
BBIPQ)KECHU I, NIPY PELICHUN 3a7a4 IIOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH AEPEBO
UTPBI 110 33JJaHHOMY aJIrOpUTMy, pa3pabaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO
CTpPaTEruio Urpsbl;

yMEHHME pa3padaTblBaTh W PEAITM30BBIBATH B BHJE NpOrpaMM Oa30BbIE
QITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMmax JAaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OIpaHMYEHUH HAa JUAana3oH MX BO3MOXXHBIX 3HAYECHHH, NPHUMEHSTH IPU
pELIEHNH 3a]1a4 CTPYKTYpPhI JaHHBIX (CIIMCKH, CIIOBApH, CTEKH, OYEPENH, I€PEBD),
UCIIOJIb30BaTh 0a30Bble ONEpallMd CO CTPYKTYpaMH JIaHHBIX, NPUMEHATH
CTaHJApTHBIE U COOCTBEHHBIE MOJANPOrpaMMBbI U1 00paOOTKM YHMCIIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MpPHU pa3padOTKe mporpamMm OHOJIMOTEKH
MNOJIMpPOrpaMM, 3HaThb (YHKIUMOHAIBHBIE BO3MOXKHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB cpefbl pa3pabOTKH, YMEHHE HCIONIb30BaTh CPEACTBA OTJIAJKU MIPOrpPaMM B
cpelie MporpaMMHUpPOBAHMSI, YMEHUE JOKYMEHTHUPOBATH IPOTrPaMMBl;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHEC OCHOBHBIMU CBEJACHUSMU O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeACTBaxX co37aHus U pabOThl C HUMHU, YMEHUE HCMOJb30BaTh TaOJIUYHBIC
(pensAuroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCHl B 0a3aX JAHHBIX, BBHINOJIHATH
COPTUPOBKY M IMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYyO 0a3y
JAHHBIX ) ¥ CIIPABOYHBIC CHCTCMBI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEeMaTUYECKUE MOJICNN ISl aHAIu3a
00BEKTOB M TIpoIleccOB: (OPMYIUPOBAThH 1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHaJdu3 Ppe3yJIbTaTOB, TOJYYEHHBIX B XOJ€ MOJICTUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJIETUPYEMOMY OOBEKTY WM MPOLIECCY, MPEIACTABIATh
PE3YNIBTaThl MOJICIIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHUE OpPraHU30BBIBaTh JUYHOE WH(OPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB MHU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE
BO3MOXXHOCTECH IH(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, HH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHNE OCHOBHBIX NMPHUHIIUIIOB PaOOThI, BOBMOXHOCTEH W OTpaHUYCHUS
MPUMEHEHHs] TeXHOJIOTHHA HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMYHBIX 00JACTSX,
HaJUYMe TPEJCTABICHUN O Kpyre pelmraeMbIX 3ajlad MAaIlIuHHOTO OO0y4YeHHUs
(pacmiozHaBaHus, KiacCU(PUKAMKA U TMPOTHO3UPOBAHUSA) HAJIMYUE MPECTaBICHUN
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. llndposas rpaMmoTHOCTH
K i POIII
11 OMIIBIOTED - YHUBEPCAITLHOE YCTPOHCTBO 6 ttos://resh.edu.ru/subiect/19/
' 00pabOTKH JaHHBIX ps://resh.edu.ru/subjec
POII
12 Hporpammuoe obecrieueHue 6 https://resh.edu.ru/subject/19/
POIII
13 KommnerorepHsle cetn 5 https://resh.edu.ru/subject/19/
POIII
14 HndopmanronHas 6e30macHoCTh 7 2 https://resh.edu.ru/subject/19/
Hroro mo pazgeny 24
Pa3znea 2. Teopernueckne 0CHOBBI HH(POPMATHKH
POIII
[IpencraBnenue nunpopmanuu B
2.1 19 2 : i
KOMIIBIOTEPE https://resh.edu.ru/subject/19/
POIII
2.2 OCHOBBI aJIreOpb! TOTHKH 14 1 https://resh.edu.ru/subject/19/
2.3 KomnsrotepHas apudmernka 7 1 POIII



https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/

https://resh.edu.ru/subject/19/

Hroro mo pasueny 40
Pa3nes 3. AnroputmMsl 1 IpOrpaMMHpPOBaHue
POIII
3.1 BBenenne B mporpaMMHUpOBaHUE 16 0.5 https://resh.edu.ru/subject/19/
POIII
3.2 BcroMorarenbHble aropuTMbl 8 2 https://resh.edu.ru/subject/19/
POII
3.3 YucneHHble METOIbI S 3 https://resh.edu.ru/subject/19/
3.4 ANropuT™Mbl 00pabOTKH CHMBOJIBHBIX 5 1 POII )
. AHHBIX https://resh.edu.ru/subject/19/
POIII
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 35 https://resh.edu.ru/subject/19/
Hroro 1o pasueny 44
Pa3znen 4. UndopmanmoHHbIe TEXHOJIOTHH
POIII
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 https://resh.edu.ru/subject/19/
POIII
4.2 AHau3 1aHHBIX 8 3 https://resh.edu.ru/subject/19/
Hroro mo pasueny 14
Pe3epBHOE Bpemst 14



https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

21.5




11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
POIII
Nudopmanus u nadopmalinioHHbIe
1.1 10 2.5 : i
mpomeccE! https://resh.edu.ru/subject/19/
POII
12 Mo nenmposanue 8 2 https://resh.edu.ru/subject/19/
Hroro mo pazueny 18
Pa3znen 2. AnroputMbl 1 NPpOrpaMMHUpPOBaHHe
POIII
2.1 OJNeMEHTBI TEOPUH ANTOPUTMOB 6 1 https://resh.edu.ru/subject/19/
POIII
2.2 AJITOPUTMBI U CTPYKTYPBI JIJAHHBIX 28 10 https://resh.edu.ru/subject/19/
POIII
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 16 4.5 : i
IpOrPAMMHPOBAHHA https://resh.edu.ru/subject/19/
Utoro no pazneny 50
Pa3nen 3. UH(popManimoOHHBIC TEXHOJIOTHHU
31 KomnerotepHo-maTemaTuyeckoe 3 9 PoHI

MOJCIUPOBAHUC

https://resh.edu.ru/subject/19/



https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/

POIII

3.2 baser nanHbIX 10 4 https://resh.edu.ru/subject/19/
POIII
3.3 Be6-cailTbl 14 4 https://resh.edu.ru/subject/19/
POIII
3.4 KowmmbloTepHas rpaduxa 8 3.5 https://resh.edu.ru/subject/19/
POIII
35 3D-MoieTMpoBaHye 8 3 https://resh.edu.ru/subject/19/
Hroro mo paszueny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME



https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/
https://resh.edu.ru/subject/19/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

TpeboBaHMs TEXHUKU 0€3011aCHOCTH U TUTHEHBI IIPU pabOTe ¢ KOMIIBIOTEPAMHU
U APYTUMU KOMIOHEHTaMU [IU(PPOBOTO OKPYKEHUS

[IpuHIMIBI paOOTHI KOMIIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU € TIOMOIIbIO IKH. KOHTpOJIIephl BHEITHUX YCTPOMCTB

ABTOMAaTHYECKOE BBITOJTHEHUE MPOTPAMMBI ITPOIIECCOPOM

OmnepaTuBHas1, MOCTOSIHHAS U JOJITOBPEMEHHAs MaMsITh. KoHTposuIeps!
BHEIIHUX yCTPOMUCTB. [IpsAMoON nocTyn k naMsaTu

COBpeMeHHI)Ie KOMITBIOTCPHBIC TEXHOJIOTUN

[IporpammHOE 0OecTieueHe KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOMJIBHBIX YCTPOMCTB

Cucremuoe IIporpaMMHO€C oOecreyeHue. OHepaHI/IOHHBIe CHUCTEMBI

Yrunursl. [dpaiiBepsl ycrpoiicTB. [lapamienbHoe nporpaMMupoBaHue

10

I/IHCTaJ'IJ'ISII_[I/ISI " ICUHCTAIUIALONA ITPOrpaMMHOI0 obecrieueHus

11

daiinoBsie cucTeMbl. [[pUHITUIIBI pa3MeIeHns] © UMEHOBaHUS (aiiioB B
nonroBpeMeHHoU namsty. [11abnoHb! 118 onucanus rpymnm ¢aiios

12

3akoHomarenbcTBO Poccuiickoii denepanuu B 00aCTH MPOTPAMMHOTO
oOecIieueHns U JaHHBIX

13

[TpuHIMOBI TOCTPOEHUS U allapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14

Cerp UnTEpPHET

15

Pazgenenue IP-cetn Ha MOACETH C NOMOIIIBI0 MAaCOK MOJCETEeH




16

CereBoe aIMUHUCTPUPOBAHUE

Bunsr nestenbHoctu B cetu Mutepuer. CepBucsl MuTepHera.

17 I'ocynapcTBeHHBIE AIEKTPOHHBIE CEPBUCHI U YCIYTH

18 NudopmanronHas 6€30macHOCTb

19 BpenoHocHbIe IporpaMMHOE 00€CIIeYeHHE U METO Bl OOPHOBI C HUM

20 [IpakTrudeckas pabora 1o Teme "AHTHBHPYCHBIE TPOrpPaMMBbI"

21 Opranu3zanys JMYHOro apxuBa HHGopMalmu. PezepBHOe KOMMpOBaHUE.
[TaponbHas 3amura apxuBa

22 udpoBanue naHHBIX

23 Anroputm mudpoBanus RSA. Creranorpadus

24 [IpakTnueckas pabota no teme "llupposanue naHHbIX"

o5 WNudopmanmst, nanusie 1 3HaHUS. MH(DOpMAIIMOHHBIE TPOIIECCHI B TPHPO/IE,
TEXHUKE U 00IIIeCTBE
HenpepsiBHBIE U AUCKpETHBIE BETUYUHBI U cUrHalbl. HeoOxoaumocTth

26 JTUCKpETU3aIi HHHOPMAIH, peTHA3HAYCHHON JJI XpaHEeHHS, TIepeiadd U
00paboTKH B IIU(PPOBBIX CHCTEMAxX

97 JIBonuHO€ KOupoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIBI.
JlexonupoBaHue cOOOIIEHNUH, 3aTUCaHHBIX C TOMOIIbIO HEPAaBHOMEPHBIX KOJIOB
Ycnosue @ano. [locTpoenune 0THO3HAUHO IEKOUPYEMBIX KOJIOB C ITOMOIIBIO

28
nepeBa. I'pad An. A. MapkoBa

29 Enunuibt uamepenus koaudectsa nHhopManuu. AnpaBUTHBIN MOAX0 K
OIICHKE KoJInYecTBa nHpopmanuu

30 Cucrembl cuucieHus

31 IlepeBoa urcen U3 0OHOM CUCTEMBI CUUCIICHUS B IPYTYIO

39 JIBon4Has, BOCbMEpUYHasl U IECTHAIIATepUYHAst CUCTEMBI CUMCIICHHUS, CBSI3b
MEeXAY HUMHU

33 JIBon4Has, BOCbMEpUYHAsl U IECTHAIIATepUYHAst CUCTEMBbI CUMCIICHHUS, CBSI3b




MCXKIYy HUMHU

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U HICCTHAAUATCPHUIHAA CUCTCMbI CHUCIICHUS, CBA3b

34 1
MEX]ly HUMH

35 ApupmeTnueckre onepaniy B MO3UIIMOHHBIX CHCTEMaX CYMCICHHS 1

36 TpownuHasi ypaBHOBEIIEHHAsI CUCTEMA CUUCIICHHS 1

37 JIBOMYHO-JIeCATUYHASL CUCTEMA CUUCIICHUS 1

38 KomupoBanue TeKkcTOB 1

39 PacTpoBoe koupoBaHue N300paKCHHIA 1

40 [IpakTnueckas padota no teme "Juckperusanus rpadpuyeckoit unpopmann” 1

41 [{BeroBbie Moaenu. BektopHoe konupoBanue. ®opmatsl Qaitnos. TpéxmepHas 1
rpaduka. @paxranbHas rpaduka

42 Komuposanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JJAHHBIX 1
MIPH 33JaHHBIX YaCTOTE TUCKPETU3ALUU U Pa3psiAHOCTH KOIUPOBAHUS

43 [TpakTrueckas padota o treme "JluckpeTusanus 38ykoBoi nHpopmarun"

44 OcCHOBBI areOphI JTOTUKH

45 Jlornueckue oneparuu. TabaUIlbl HCTHHHOCTH

46 Jlornueckue BbipaxeHus. Jloruueckue Toxxaectsa. JJokazaTeabcTBo 1
JIOTUYECKUX TOXKIECTB C IOMOIIbIO TaOIMIl HCTUHHOCTH

47 IIpaktnyeckas pabora no teme «Ilocrpoenue u aHanu3 TaOINI HICTUHHOCTH B 1
TabJIMYHOM IIpOIIECCOpE»

48 Jlornueckue onepanuy 1 onepanuy HajJl MHOXECTBaMHU

49 Jlornueckue onepanuy 1 onepanuy HajJl MHOXKECTBaMU

50 3aKoHBI AJIreOpbl JIOTUKU. DKBUBAJIEHTHBIE IPEOOpa30BaHUs JJOTMUECKUX 1
BBIpAXKCHUIN

51 Jlorndeckue ypaBHEHUS U CUCTEMBI YPABHEHHM 1

59 Jlornueckue GyHKIMU. 3aBUCUMOCTb KOJIMUYECTBA BO3MOKHBIX JJOTMYECKHX 1

(GyHKIUH OT KOJIMYecTBa apryMeHTOB. [1oJIHbIE CHCTEMBI JIOTHYECKUX (PYHKITHI




Kanonnueckue GopMbl Joruyeckux BoipakeHuid. CoBepIeHHbIe

53 TU3BIOHKTUBHBIC M KOHBIOHKTUBHBIE HOPMATbHBIE (JOPMBI, AITOPUTMBI UX
MOCTPOCHUS 10 TaOJINIIE UCTUHHOCTH

o4 Jloruueckue 31€MEHTHI B COCTaBE KOMIIbIOTEPA

55 Tpurrep. Cymmarop. MHOropaspsaHblii CcymMaTop

56 [TocTpoenne cxeM Ha JJOTHYECKUX DJIEMEHTaX. 3alucCh JIOTHUECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXemMe

57 MHuUKpOCXEMBI U TEXHOJIOTHS UX MTPOU3BOJICTBA
[IpencraBnenue 1enbIX Yucea B TaMATH KoMibioTepa. OTpaHUYeHHOCTh

58 Jania3oHa YMCeN MPU OTPAaHWYEHUHN KOJM4decTBa pas3psanoB. [lepenonaenue
pa3psAHON CETKH

59 be33nakoBbIe 1 3HAKOBBIC JaHHBIC. 3HAKOBHIN OWUT. [[BOMYHBIN
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX YHUCET

60 [ToGuToBBIC MOTHUEcKKe oneparuu. Jloruueckuit, apupmMeTnIecKuii u
[AKIAYECKUH CIIBUTH

61 [IudpoBanme ¢ MOMOIIBIO MOOUTOBOM onepanuu «uckItouatomee NJIN»

62 [IpencraBienue u XxpaHeHHE B MAMSITH KOMITbIOTEPA BEILIECTBEHHBIX YHCEI

63 Brinosinenue omnepatuii ¢ BEIECTBEHHBIMHU YHCIaMU, HAKOTJIEHHE OLTHO0K
P BBIYUCIICHUSAX

64 [IpakTuueckas pabora o teme «M3ydenue nopaspsgHOro MalIiHHOTO
MIPE/ICTaBJICHHUS LIENBIX U BEIIECTBEHHBIX YHUCEID)

65 AHau3 anropuTMOB

66 Dransl pelieHus 3aaad Ha Komnbiorepe. MHCTpyMeHTalbHbIE CPEICTBA:
TPAHCIATOP, OTIAAYUK, TPOPUITUPOBIIUK

67 Cpena mporpamMupoBanusi. KOMIUJISAIMS ¥ UHTEPIIPETALHS IPOTPAMM.
Bupryansabie MamuHbl. IHTErpupoBaHHast cpenia pa3paboTKu

68 MeToap! 0TIAIKK IPOTPaMM




69 Tunsl nepeMeHHBIX B A3bIKE IPOIPAaMMHUPOBAHUS 1
70 O0paboTKa HEeIBIX YUCEe 1
71 O0paboTKa BEIECTBEHHBIX YUCEIT 1
72 CrnyyaiiHble U TICEBAOCTYYalHbIE YUCIA 1
73 BerBnenus. CinoxHble yCI0BUS 1
74 [{uknsl ¢ ycnoBuem 1
75 [ukier o mepeMeHHOW. B3anMo3aMeHsIeMOCTh pa3TUIHBIX BUIOB ITUKIIOB 1
76 O6paboTKa HATYPAITLHBIX YKCET C UCTIOJIb30BAHUEM IIUKIIOB 1
77 HaxosxaeHne BcexX MpOCThIX YMCel B 3aaHHOM auana3one [Ipakrnueckas 1 05
pabota mo Teme «Pemnenue 3aga4 MeTo0M miepedopar '
78 WNuBapuaHT nukia 1
79 JIOKyMEHTHpPOBaHHE MTPOTPaAMM 1
80 OO06paboTka TaHHBIX, XpaHAIMUXCS B (paitiax 1
81 Pa3Ouenune 3agaun Ha roa3anaqdu 1
82 Hcnonb3oBanue cTaHnapTHON OMOIMOTEKH s3bIKa IPOrPAaMMHUPOBAHHUSL. 1
[Toaxmiouenne 6GUOIMOTEK MOANPOrPAMM CTOPOHHUX MPOU3BOAUTENEH
83 [Toanporpammsr (riporenypbl ¥ GYHKITAN)
84 [Toanporpammsr (riporierypsl ¥ GYHKITUHN)
85 [IpakTrueckas padota o teme "Pa3paboTka nmogamporpamMm" 1
86 Pexypcus. PexypcuBHbie 00beKkThI ((hpakTainbl). PekypcruBHbIE TPOIEAYpHI U 1
¢byukun. VMcnonp3oBaHue cTeka i OpraHU3alul PeKYpPCUBHBIX BBI30BOB
87 [IpakTuueckas pabora o teme "PekypcruBHBIE TOAIPOrPaMMBbI" 1 1
88 MoaynbHbII TPUHIUI TIOCTPOEHUS POTPaMM 1
89 YucneHHbIE METOIBI 1
90 [IpakTryeckas pabota o Teme «UncIeHHOE peleHne ypaBHEHU I 1 1
91 Hcnonb3oBaHKe TUCKPETU3AINMY B BEIYUCITUTENBHBIX 3a/1a4aX 1




[Ipaktuyeckas pabdora no Teme «IIpubnmxEHHOE BEIUMCICHUE JUTUH KPUBBIX U

92 . 1
wiomaaen Guryp»

93 [Ipaktuyeckas padora o teme «Ilouck MakcuMyma (MHHEUMYMa) QYHKITHIDY 1

94 O0paboTKa CUMBOJIBHBIX JJAHHBIX. AJTOPUTMBI 00paOOTKH CHMBOJIBHBIX CTPOK:
MOACYET KOJUYECTBA MOSIBJICHUN CUMBOJIA B CTPOKE

95 ANTopuTMBI 00pabOTKH CHMBOJIBHBIX CTPOK: pa30MEeHNE CTPOKH Ha CJI0Ba TI0
poOeNbHBIM CUMBOJIAM

96 Anroput™bl 06pabOTKH CUMBOJIBHBIX CTPOK: MOMCK MOACTPOKH BHYTPU JaHHOU
CTPOKH; 3aM€Ha HAWJIEHHOW NOJICTPOKH HA JPYTYIO CTPOKY

97 [IpakTnueckas pabora o teme "OO6paboTKa CTPOK C UCIIOJIB30BAHUEM 1
(GyHKIMM cTaHgapTHON OUOIMOTEKH S3bIKa TPOrpaMMHUpOBaHus"

98 I'eneparus clioB B 3aJJaHHOM a(aBUTe

99 MaccuBsl 1 nocnenoBareabHOCTH uncen. [Ipaktuueckas paboTa no teme 05
"3arnonHeHne MaccuBa" '

100 O06001mEHHBIE XapaKTEPUCTUKA MacCHBa

101 JluHelHbII IOUCK 3aJaHHOTO 3HaUYeHUs B MaccuBe. [IpakTuyeckas padora mo 05
TeMme "JIMHENHEIN MONCK 3aJaHHOr0 3Ha4YeHUsI B MaccuBe" '

102 [IpakTrueckas padota o teme "Ilonck MUHIMaJIBHOTO (MaKCUMaIBHOTO) 1
3JIEMEHTa B YMCJIOBOM MaccuBe"

103 CoptupoBka oiHOMEepHOTO MaccuBa. [IpocThie METOIbI COPTUPOBKH. 05
[IpakTuueckas pabota no teme "[IpocTeie METOIbI COPTUPOBKU MaccuBa' '

104 CoptupoBka ciustHueM. bricTpast coptupoBka MaccuBa (anroputm QuickSort). 05
[IpakTrueckas padoTa o Teme "bpicTpas COpTHpPOBKa MaccuBa" '

105 JIBOMUHBIH MOUCK B OTCOPTUPOBAHHOM MaccuBe. [IpakTuueckas padoTa mo 0.5
teme "JIBon4HbIM mouck" '

106 JIByMepHbIE MAaCCUBBI (MaTPHUIIbI)

107 AnropuT™MbI 06pabOTKH MaTpPHUIL




108

Pemenue 3a1au anannza JaHHBIX

109 CpencTBa TEKCTOBOTO MPOIIECcCcopa

110 KomnbrotepHas BEpcTka TekcTa

111 [TpakTudeckas pabora o Teme "BépcTka JOKYMEHTOB C MaTeMaTHICCKHMHU 1
bopmymnamu"

112 HNHCTpyMEHTBI peLieH3UPOBAHMS

113 [IpakTnueckas pabota o teme "MHOrocTpaHUYHbIE JOKYMEHTHI" 1

114 O6maunsie cepuckl. KonmnekruBHas padota ¢ nokymeHTamu. [Ipaktuyeckas 05
pabota no Teme "KomnnexkruBHas pabota ¢ JokyMeHTamu'" '

115 Anann3 gaHubeIX. bobime nanabie

116 Marmmunnoe oOydeHue

117 AHanu3 TaHHBIX C TIOMOTIIBIO AJIEKTPOHHBIX TAOJIHI]

118 [IpakTrueckas padoTa o Teme "AHanu3 JaHHBIX C TTOMOIIBIO JIEKTPOHHBIX 1
Tadanr"
[TocTpoenne rpadukoB Gpynknuii. [IpakTudeckas padbora mo teme "HarmsgHoe

119 MIPEeACTABICHUE PE3yIbTaTOB CTATUCTUYECKON 00pabOTKM TaHHBIX B BUJIE 0.5
JiarpamMM CpeicCTBaMH peAaKTopa dJIEKTPOHHBIX Tadmui"

120 Jlunuu tpenaa. [Ipakruueckas padota o teme "[logbop muHUM TpeHa, 05
MpOrHo3upoBanue” '

121 [Ton6op napametpa. [IpakTuueckas padora o teme "UuciaeHHoe pernieHne 05
ypaBHEHUH ¢ OMOIIBIO oA0Opa mapamerpa” '
OnTumu3anus Kak MOUCK HAMIYYIIero PeuIeH s B 3a/IaHHbIX YCIOBHSIX.

122 [IpakTrueckas padoTa o Teme "Pemenne 3a1a4 ONTUMHU3ALNUH C TIOMOIIBIO 0.5
ANIEKTPOHHBIX TabIUII"

123 PeszepBHOE Bpems

124 PesepBHOE Bpems

125 PeszepBHOe Bpems




126 PesepBHOE Bpems 1
127 Pe3epBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHOE BpeMs 1
135 PeszepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 21.5




11 KVIACC

KoaundecTBO 9acoB

Ne
Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero
padoThI padoThI
KommuectBo nndopmaryu
AJTOPUTMBI C)KaTHS JAHHBIX
3 Anroput™ Xaddpmana
4 [IpakTnueckas pabota no teme "CkaTue JaHHBIX C TOMOILBIO AJITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1
5 AJITOPUTMEI C)KaTHS JaHHBIX ¢ ToTepsiMu. [IpakTiuaeckas paboTa mo teme 1 05
"Cxarue JaHHbIX ¢ motepsmu (anroputmel JPEG, MP3)" '
7 CkopocTb nepenayu JaHHBIX
[TomexoycTONYMBBIE KOBI
[Tpaktrueckas padota o Teme "IlomexoycToiunBbIe KOIBI" 1
10 Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX B3auMojieicTBre. CUCTEMHBII 1
ahdexT. YnpasneHue kak nHGOpMAIMOHHBIN Tiporiecc. OOpaTHas CBS3b
11 Mogenu u MOJCIIUPOBAHUE 1
12 I'padmr 1
13 Pemenne 3aga4 ¢ momoipto rpados 1
14 JlepeBbs 1
15 OCHOBBI TEOpUU UTP 1
16 [IpakTtryeckas padora o Teme "[IoMCK BBIMTPBIIIHOM CTPATErUu B UIPe C 1 1
noJiHoM uHpopmaruei”
17 CpencTBa HCKYCCTBEHHOTO MHTEJUIEKTa
18 [IpakTrnyeckas pabora o teme "CpeacTBa UCKYCCTBEHHOTO MHTEIJIEKTa" 1




dopmanusanus NOHATUA anropurMa. MammuHa TreropuHra Kak

19 yYHUBEpCaJlbHas MoJeib Beluncienuil. Tesuc Yépua—Tbpropunra

20 [TpakTuaeckas padbora o Teme "CocTaBiIeHHE TPOCTOM MTPOTPAMMEI JIJIS
MauuHsl Teropunra"

21 Mamuna [locta

22 Hopmanbusie anropudmer Mapkosa

23 ANropuTMHYECKU Hepa3pelIuMble 3aJaun. 3aja4ya OCTaHOBA.
HeBo3M0KHOCTh aBTOMAaTHYECKOM OTJIAZIKU IIPOTpamMm

24 CnoHOCTb BBIYUCIICHUHN

o5 [Touck mpocThIX YUCEI B 3aJaHHOM JTMana30He ¢ MOMOIIbIO alropuT™Ma
«pemieto IpaTtocheHar

26 [IpakTuueckas pabota o teme "[louck MpoCThIX YUCEN B 3aJaHHOM
nuamnaszone"

27 MHoropa3psiiHbIE 1IeNIbIe YHCIIa, 33/1a49H JJTMHHON apu(MeTHKH

28 [IpakTrueckas padoTa o Teme "Peanu3anus BEIYUCICHUN C
MHOTOPa3psIAHBIMY YrciIamMu"”

29 CrnoBapu (accolMaTUBHBIE MAaCCUBBI, OTOOPKEHHMS ). X3MI-TAOJIUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAps AJIS 33JJaHHOTO TEKCTa

30 [IpakTrueckas padota o treme "llocTpoenue andaBUTHO-4aCTOTHOTO
cJoBaps JUIs 3aJaHHOTO TekcTa"

31 AHanu3 TeKCcTa Ha eCTECTBEHHOM S3bIKe. Briienenue nocneaoBareabHOCTEN
o mabnoHy. Perynspusie BoipakeHusl. YaCTOTHBIN aHaIH3

32 [IpakTrueckas padoTa o Teme "AHanM3 TEKCTa Ha €CTECTBEHHOM sI3bIKe"

33 Creku. AHaU3 NPaBUILHOCTH CKOOOYHOTO BBIPAKEHHS

34 Brruncnenue apuMeTndeckoro BeIPaKeHHUs, 3aITUCAHHOTO B TOCTPHUKCHOU
bopme

35 [IpakTuyeckas pabota o Teme "Boruncienne apuMeTn4eckoro




BBIPKEHUS, 3aITUCAHHOTO B TOCTPHUKCHOU hopme"

36 Ouepenu. Vicnonp3oBanue odepenu Al BpeMEHHOTO XPaHEHUS TaHHBIX

37 [TpakTudeckas pabota no teme "Mcnons3oBanue odepean”
JepeBps. Peanmm3anus gepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOn4HbBIE

38 (bunapnsie) nepeBbs. [locTpoenue nepesa Uil 3aaHHOTO apUPMETHIECKOTO
BBIPAKCHUS

39 [IpakTnueckas pabora no teme "Mcnosib30BaHNe AEPEBLEB IS BHIYUCICHUS
apudmeTnyecKux BbIpakeHui"

40 PexypcuBHble anroputMel 06xos1a aepesa. McnonpzoBanue creka u ouepenu
Tt 00x0/1a IepeBa

41 PexypcuBHble anroputmel 06xo1a Aepena. Vcrnonp3zoBanue creka v ouepenn
U1t 00x0/1a IepeBa

42 AnroputMmsl Ha rpadax. [loctpoeHre MUHUMAIFHOTO OCTOBHOTO JIEpEeBa
B3BEIICHHOTO CBA3HOIO HEOPHEHTHPOBAHHOTO Tpada

43 O6xox rpada B rmyouny. O6xon rpada B IIMPUHY

44 KonunuecTBo paznuyHbIX MyTel MeX Ay BEpIIMHAMU OPUEHTHPOBAHHOTO
aIMKINYECKoro rpada

45 Anroput™m JlefKCTpHI.

46 [IpakTrueckas padoTa o Teme "BbIYMCIICHHE ITUHBI KPaTYanIlero MmyTH
MEXy BepimnHaMmu rpada (amroput™ Jerdkctpon)"

47 Anroput™m ®noiiga—Yopiiaiia

48 3amauu, penraeMble ¢ TOMOIIbIO JMHAMUYECKOTO MPOTrPAMMHPOBAHHUS:
BBIYHCIICHUE PEKYPCUBHBIX (DYHKIUI

49 [IpakTuueckas pabora o Teme "BreruncieHne pekypcuBHbIX QyHKIUN €
MIOMOIIBIO TUHAMUYECKOT0 NMPOrpaMMHpOBaHus"

50 3anaun, peraemMble ¢ MOMOILBIO JUHAMUYECKOTO MPOrpaMMHUpPOBAHHUS:

MOACYET KOJIMYeCTBA BapHUaHTOB




[Ipaktuyeckas padora o teme "[loacyér KoMMYeCcTBAa BApUAHTOB C

>1 MIOMOIIBI0 JUHAMUUYECKOTO IIpOrpaMMHUpoBaHus" 1

52 3amauu, pemaemMpie ¢ MOMOIIBIO TUHAMUYECKOTO MPOrPaMMHUPOBAHHUS
3aJ]a9u ONTUMH3AIHN

53 [TonsTe o napagurmax nporpammupoBanusi. O030p S3bIKOB
IPOrpPaMMHPOBAHUS

o4 [TonsiTHE 06 0OBEKTHO-OPUEHTUPOBAHHOM MTPOrPaMMHUPOBAHNN

55 OO0BeKTHI U Kiacchl. CBOMCTBA M METOALI OOBLEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57 [IpakTnueckas pabora no teme "Mcnosib30BaHNEe TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTtka nporpamMm Ha OCHOBE O0BEKTHO-OPUEHTUPOBAHHOTO MOX0/1a

59 [IpakTuueckas pabota "Pa3paboTka npocToii mporpaMmsl ¢ UCIIOIb30BaHUEM 1
KJ1IaccoB"

50 Nukancynsuus. [Ipaktudeckas pabora mo teme "Pa3paboTka kiacca, 05
HCIIOJIb3YIOLIEr0 HHKACYIAIUI0" '

61 Hacnenosanue. [Tommmopdusm

62 [IpakTueckas pabota o Teme "Pa3paboTka nepapxuu Kiaccon" 1

63 Cpensl ObicTpoOli pazpaboTku nporpamm. [IpoekTupoBanue naTepdeiica
MOJIb30BaTeNs

64 [IpoextupoBanue nuaTepderica moab30BaTeNg

65 Hcnonb3oBaHKe TOTOBBIX YIPABISAEMBIX AJIEMEHTOB /ISl IOCTPOCHUS
untepdeiica

66 IIpaktnyeckas padora o teme "Pa3paboTka mporpammsl ¢ rpadudeckum 1
uHTepdeiicom”

67 N3yueHne BTOPOro s3bIka IPOrpaMMUPOBaAHUS

68 N3yueHne BTOpOro s3bIka IpOrpaMMUPOBaAHHS




69

OTalbl KOMIIBIOTCPHO-MATCMATUYCCKOT'O MOACIIMPOBAHUA

I[I/ICKPCTI/IBaI_[I/ISI IIpru MaTCMaTUICCKOM MOACITIUPOBAHNU HCTIPCPBIBHBIX

70 npoueccoB. MoieMpoBaHUE ABUKECHUS
71 [IpakTtuyeckas padora no Teme "MoaenupoBanue IBUKEHUS" 1
7 MonenupoBanue Ononorndeckux cucteM. [Ipaktudeckas padora mo reme 05
"MoenupoBaHue OUOJIOTHYECKUX cucTeM" '
73 Matrematrueckre MOJIeTH B SKOHOMUKE. BeIUucIHTe IbHBIC SKCIIEPUMEHTBI C
MOJCITISIMU
74 BepostHocTHBIe Mosienu. [IpakTuueckast paborta no teme "MMuranmonHoe 05
MO/JIEJIMPOBAHKE C MOMOIIBIO0 MeTo1a MouTe-Kapio" '
75 KomnerorepHoe MOIEIMPOBAHUE CUCTEM YIIPABICHUS
76 O06paboTka pe3yIbTaTOB IKCIIEPUMEHTA
77 Tabnuunble (pensiioHHbIE) 0a3bl JAHHBIX
78 [Touck, coprupoBka U GUIbTpALMsI TaHHBIX. 3aIPOCHl HAa BEIOOPKY JaHHBIX.
3anpocsl ¢ napameTpaMu. BeraucisieMmble 1oJis B 3anpocax
79 [IpakTuueckas padota o Teme "Pabota ¢ roToBO# 062301 TaHHBIX" 1
80 MuoroTabauunblie 0a3bl JaHHBIX. THITBI CBSI3eH MEXTy TaOIUIIaMU.
Buennwmii kimrod. I[emocTHOCTh 6a3bl JaHHBIX
81 [IpakTnueckas padoTa o Teme "Pa3paboTka MHOTOTAOIMYHON Oa3bl 1
NaHHBIX"
82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX
83 [IpakTuueckas pabota o Teme "3anpocsl K MHOTOTa0IMYHOM 0a3e JaHHBIX" 1
84 SA3bIk ynpasnenus ganabiMu SQL
85 [IpakTudeckas pabota o Teme "YmpaBieHUE JaHHBIMH C TTIOMOIIBIO SI3bIKA 1
SQL"
86 Hepensitmonnsie 6a3bl JaHHBIX. DKCIEPTHBIE CUCTEMBI
87 WHTepHeT-nIpUIIo)KeHus




[TonsiTuEe O cepBEpHOM U KIIMEHTCKOM YacTsaX caiTa. TeXHOJIOrus «KJIMEHT —

88 cepBep», €€ JOCTOMHCTBA U HEJOCTATKU 1

89 OcHoBpl si3p1ka HTML 1

90 [IpakTudeckas padora o teme "Co3nanue TEKCTOBOM BeO-cTpaHUIIbI" 1 1

91 Ocnogsl si3p1ka HTML 1

92 Ocnogsl si3p1ka HTML 1

03 [Ipaktuueckas padota o teme "Co3nanne BeO-CTpaHUIIbI, BKIIOUYAOIIEH 1 1
MYJIbTUMENIHBIE O0BEKTHI (PUCYHKH, 3BYKOBBIE JAHHbIE, BUIE0)"

94 OcHoBBI KackaaHbIX Tabu ctuieit (CSS) 1

95 [Ipaktrueckas padota o teme "OdopmiIeHHE CTPAHUIIBI C TIOMOIIBIO 1 1
KaCKaIHBIX TaOJuIl cTuireii"

96 Cuenapun Ha si3bike JavaScript 1

97 Cuenapun Ha si3bIke JavaScript 1

98 ®dopMbI Ha BEO-CTpaHHUIIE 1

99 [IpakTrueckas padota o teme "OOpaboTka qaHHBIX Hopm" 1 1

100 Pa3memnienue BeG-caiiToB. Yciyra xocTuHTa. 3arpyska ¢aiiaoB Ha calT 1

101 Kanpuposanue. McnpaBnenue nepcnekTuBbl. [ 'ucrorpamma. Koppexuust 1
ypoBHEeH, Koppekius 1BeTa. O0eciiBeurBaHie IBETHBIX U300paKeHUI

102 BBo n3zob6pakeHuii ¢ UCHOJIb30BAaHUEM PA3TUYHBIX [IU(PPOBHIX YCTPOUCTB. 1 05
[IpakTrueckas padota o teme "O6padoTka nudppoBHIX GoTorpaduit”

103 Perymb. Pabora ¢ o6nactsamu. @unbstpsl. [Ipaktudeckas padboTa o teme 1 0.5
"Perymb nudposix Gororpaduit”

104 Muorocnoiiasie n3oopaxenus. TexcTosble ciou. Macka ciosi. Kanansi. 1
CoxpaHeHue BBIJIEIIEHHOM 00IacTH

105 [IpakTryeckas padota o Teme "MHoOrociaoiHble H300paxeHus" 1 1

106 [ToarotoBka ummroctpanuii st Be6-caiitos. [IpakTudeckas paboTa o Teme 1 05

" AHUMHpOBaHHbIE N300paxKeHHs"




107

Bekropnas rpaduka. Bekropusanus pacTpoBbIX H300pakeHUI

1
108 [Ipaktuyeckas pabdora o Teme "Bekropnas rpaduxa” 1
109 [TpuHIMTIBI TOCTPOCHHUS U PEIAKTUPOBAHMS TPEXMEPHBIX MOIEIeH 1
110 [Ipaktuyeckas padora o teme "Co3naHue IPOCTHIX TPEXMEPHBIX MoIenei" 1
111 Certounbie MoJienH. Martepuarnsl 1
112 [IpakTnueckas padota no teme "Cerounsie moaenu" 1
113 MonennpoBaHue UICTOYHUKOB ocBelieHus. Kamepsl 1
114 [IpaxTnueckas padota no teme "Penaepunr" 1
115 AnnutuBHbIE TeXHOJOrUuHU (3D-nipuHTEpHI) 1
116 [ToHATHE O BUPTYaNbHON PEATBHOCTHU U JOMIOJTHEHHOMN peaTbHOCTH 1
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpemst 1
120 PezepBHoe Bpemst 1
121 PesepBHOE Bpemst 1
122 PesepBHoe Bpemst 1
123 PezepBHoe Bpemst 1
124 PezepBHoe Bpems 1
125 PezepBHoe Bpemst 1
126 PezepBHOoe Bpems 1
127 PezepBHOE Bpems 1
128 PezepBHOoe Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1




133 PesepBHOE BpeMms 1
134 PesepBHOE BpeMms 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 136 36.5




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

Kon
NMpoBepPsiEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonumaHne OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB; TEHACHLUN
Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTH; BlaJeHWE HaBbIKAaMH pabOThI C
OTIEPAallMOHHBIMM CHCTEMaMH U OCHOBHBIMHU BHUJAMH I[POTPaMMHOIO
obecriedeHHss A pemieHus  y4yeOHbIX 3ajJad 10  BBIOpaHHOM

cenuaIn3alun

1.2

Hanuuue mpencraBiaenuii o 0a30BbIX MPHUHIMIAX OpraHU3alud |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTel

1.3

IloHnMaHne OCHOBHBIX MNPUHOUIIOB JUCKPETHU3AIUK Pa3JIMYHBIX BHI0B

nHpopManuu

1.4

[Tonnmanmne 0a30BBIX ANTOPUTMOB OOPAOOTKH YHCIOBOW M TEKCTOBOM
nHbopManuK (3amKMCh 4YHCET B TIO3MIMOHHOW CHUCTEME CYHCIICHUS,
JETUMOCTD TIeTIBIX YHCEINT; HAX0XKJICHHE BCEX IMPOCTHIX YUCET B 3alaHHOM
nManazoHe;, 00pa0oTKa MHOTOPa3psAOHBIX IIETBIX YHCEN; aHalU3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHue (bYHKI_[I/IOHaJ'II)HI)IC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Bnagenue OCHOBHBIMM CBEICHHSIMH O bazax AaHHBIX, HUX CTPYKTYpEC,

CpeacTBax Co3JaHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX 06J'IaCT$IX; HaJINn4uc Hpe,[[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BAHHUH I/IH(I)OpMaLII/IOHHBIX TEXHOJIOT Ui B Pa3JINYHBIX

npogeccHoHaIBHBIX chepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToM, IMO3BOJIHIOIIMM OCYIICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O0 HATYpPaJIbHOTO YHUCJIa B PA3JIMYHBIX CUCTEMaX
CUHCIICHHA, BbIIIOJHATH HpeO6p830BaHI/I$I JOTNYCCKUX BBIan(eHHﬁ,
HCTIOJIb3YA 3aKOHBI am“e6p1>1 JIOTUKH, OIPCACIIATH KpaTqaﬁmHﬁ ImyTb BO
B3BCILICHHOM rpa(be n  KOJIHNYCCTBO HYTeﬁ MCXKIY BCpIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHrne uCnob30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHann3a 0O0BEKTOB M MPOLIECCOB: (POPMYIUPOBATH LIETb MOJCTUPOBAHMS,
BBIIIOJIHATE aHAJIM3 PE3YJIbTATOB, IOJYYCHHBIX B XOAC MOACIMPOBAHUA,
OLCHUBATb AaJACKBATHOCTbL MOACIU MOACITIUPYCEMOMY O6T)€KTy HJIN

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJAEIUPOBAHUS B HAIVISIAHOM BHJIE

2.2

YMmenue kinaccuUIMPOBATHP OCHOBHBIC 3a/ladll  aHAW3a JaHHBIX
(TIporHo3upoBaHue, KJ1accUpUKaIus, KJIaCTepU3aLus, aHaJIn3
OTKJIOHEHUI); TOHMMATh MOCJIEI0BAaTEIbHOCTh PEIIEHUs 3a7ay aHajau3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA KAYeCTBA JIaHHBIX,
BBIOOp W (WJM) TOCTPOCHHE MOJENIH, TNpeoOdpa3oBaHME JTaHHBIX,

BU3yalIn3alusd JaHHBIX, HHTCPIPETAI A PE3YIbTATOB

2.3

YMmenue onpenensitb HHOOPMALMOHHBINH 00bEM TEKCTOBBIX, I'paUUECKUX
1 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX MapaMeTpax JUCKPETH3aluU. Y MEHUE
OTIPENeNIATh  CPEIHIOI CKOPOCTh Iepelayd  JIaHHBIX, OLIEHUBATH
W3MEHEHHE BpEMEHHU TMepefayd NpU H3MEHEHMH WH()OPMAIlMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBS3U

2.4

YMeHue CTpouTh KOJA, OOECIeyuBaIOIIUN HAUMEHBIIYI0 BO3MOXHYIO

CPEIHION0 JUIMHY COOOIIEHUS TPY U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HuCnoib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA MO3UIIMOHHOMN
3alUCU YHCEJI, aJITOPUTMBI TIOCTPOCHHS 3alMCHU YHCIIa B TO3UIIMOHHOMN
CHUCTEME CUHMCJICHUS C 3aJaHHBIM OCHOBAaHHWEM M TOCTPOCHUS YHCJa IO
CTPOKE, COJEpJKallel 3amuch 3TOrO0 YHCIa B TO3WIMOHHON CHCTEME
CUMCIICHMSI C  3aJlaHHBIM  OCHOBAaHHMEM;, yMEHHE  BBITIOJIHSTH

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

2.6

YMeHue CTpPOUTh JIOTUYECKOE BBIPAKEHHE B JTUIBIOHKTUBHOW H
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax 1O 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCJENOBaTh o00JacTb HCTUHHOCTH  BBICKAa3bIBAHMUS,

COACPKALICTIO IEPEMECHHBIC,; PCIIATh HCCIIOXKHBIC JIOTUICCKHUEC YPABHCHUA

2.7

YMeHue pelmaTh aNrOpUTMHUECKHE 3a/adM, CBSA3aHHBIE C aHAJIU30M
rpadoB (3aauu MOCTPOEHHsS] ONTHUMAJIBHOTO MYTH MEXIY BEpLIMHAMHU
rpacda, omnpesieneHnss KOJMUeCTBa Pa3IMYHbIX MyTed MEXIy BepIIHHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe ucnojab30BaTh ACPEBbA IIPU aHAJIN3EC U IIOCTPOCHUU KOJOB U JJIA
OpCACTaBJICHUA apI/I(I)MCTI/IquKI/IX BBIpa)KeHHﬁ, Ipu peUHICHUU 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPECBO HUIPHI IO 3aJaHHOMY
AJITOPUTMY, paBpa6aTBIBaTB 1 00OCHOBBIBATH BBIUT'PBIIIHYIO CTPATCTHUIO

UTPBI




2.9

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIIOJIb30BAHUCM Ta6JII/II_I
TPACCUPOBKU; OIMPECACITIATH 0€3 UCIIOJb30BaHUS KOMITIBIOTCPA PE3YIIbTAThI
BBIINIOJIHCHHA HECJIOXKXHBIX IMPOrpaMMm, BKIHOYAKOIINUX IUKIIBI, BCTBJICHUSA U

MMOoATIpOrpaMMmal, IPpU 3aaHHBIX HCXOJHBIX JaHHBIX

2.10

YMeHHne ompeneniTb CIOKHOCTh HW3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHHUE AJIEMEHTOB MacCHUBa, COPTUPOBKA MacCUBa,
nepeGOpHbIE AITOPUTMBL, JBOUYHBIA TOUCK) U MNPUBOAUTH MPUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H01‘/’1 CJIOKHOCTHU IJIS pCUHICHUA OI[HOI7[ 3aga4u

211

Brnanenue yHUBEpCAaTbHBIM  SI3BIKOM MPOTPAMMHPOBAHHS  BBICOKOTO
yposHst (ITackans, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUTAX JAHHBIX M CTPYKTypax NaHHBIX; YMEHUE HCIOJIb30BaTh OCHOBHBIC
VOPABISIIONIUE  KOHCTPYKIIMM;,  yYMEHUE  OCYIIECTBJISATH  aHAU3
MPEVIOKEHHON ~ TPOTpPaMMBI:  OMPENEISITh  PE3yabTaThl  paboOTHI
MPOTPaMMBI TIPU 33JJaHHBIX MCXOJHBIX JaHHBIX; OMPENETATh, TPH KaKUX
WCXOJIHBIX JIAaHHBIX BO3MOXKHO TIOJIYYCHHE YKa3aHHBIX PE3YJIbTATOB;
BBISIBJISITH JaHHBIE, KOTOPbIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMMbl;  (OPMYJIUpPOBAaTH  TPEIOKEHUS MO  YIyUIICHHUIO

MPOrPaMMHOTO KOJIa

212

YMeHHe pealu30oBBIBATH Ha BBIOPAHHOM  JUI  HM3Y4YCHHS  SI3BIKE
nmporpammupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
THUTIOBBIE AITOPUTMBI 0OPAOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBJICHHWE 4YWCIa B BUAe HaOOpa MPOCTHIX
COMHOKHUTEIICH; Hax0XJICHUE MAaKCUMAIbHOW (MHUHHMAJBHOW) IHQPHI
HATYPAJIBHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUHCIICHHS C OCHOBaHUEM,
He mpeBblmaromuM 10; BbUKCIEHUE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOM TIOCIIEAOBATEILHOCTH (CYMMBI,
NPOM3BEACHUS  CPEIHEr0  apu(METUYECKOT0, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JICMEHTOB, KOJMYECTBA 3JICMEHTOB, YIOBJICTBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MacCHBa, yMCHHE
UCIOJIb30BaTh B TpOTpaMMax JaHHbBIC pa3jIMYHBIX THUIOB C Y4ETOM
OTpaHMUYEHUN Ha AWAaNa3oH WX BO3MOXKHBIX 3HAYCHHM, MPUMEHATh MpU
pellIeHrH 3a7a4 CTPYKTYpPbl JaHHBIX (CIHCKH, CIOBapH, CTEKU, OUYEpPeH,
JIepeBbs); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMSBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK; MCIONb30BaTh MpHU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaMM; YMEHHUE UCIOJIb30BATh

CpcACTBA OTIIAAKHU IIPOTrpaMM B CpCAC NMPOrpaMMHUPOBaAHUSA

2.13

YmMmenue HCIIOJIB30BATh SJICKTPOHHBIC Ta6HI/II_IBI JJIA aHaJIn3a,

OpeACTaBJICHUA U O6p8.60TKI/I JaHHBIX (BKJ’IIO‘-IaSI BLI60p OIITUMAJIBHOI'O




peleHusi, moadop JHWHUM TPEHJA, PEIICHHE 337ad MPOTHO3HPOBAHUA);
YMEHHUE UCMOJb30BaTh TAaONWYHBIE (peNsUMOHHBIE) 0a3bl MaHHBIX W

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHHne OpraHu30BBIBaTh JIMYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIOJb30BAaHUEM  PAa3JIMYHBIX  CPEACTB  HHU(MPOBBIX  TEXHOJOTHH;
NOHMMAHHUE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAAPCTBEHHBIX

yciyr, Tu(pOBBIX 00pa30BaTENBHBIX CEPBUCOB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTH

1.1

OcHOBHBIE TEH/IEHIIUU PAa3BUTHUSI KOMIIBIOTEPHBIX TeXHOJorui. [lapannensabie
BBIYMCIICHNS. MHOTIOIIpOLECCOPHBIE CUCTEMBI. PacnipenenéHusbie

BBIYUCIIUTENIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIINX TaHHBIX

1.2

[IpuHUIUIBI TOCTPOCHUS W allllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBoie mpotokosibl. Cets WHTepHer. Anpecanus B cetu VHTepHeT.
IMpotokoner creka TCP/IP. Cucrema nomennbix uMéH. Pasznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACeTeH

1.3

QaitoBas cucrema. Ilouck B daitioBoil cucreme. [IpuHIUNBI pa3zMenieHUs U

WMEHOBaHUs (aiioB B moiroBpeMeHHod mnamsTu. [llaGmoHbl ams omucaHus

rpynn (aiaos

1.4

CKOpOCTI) nepeaayn JaHHBIX. 3aBHCHMOCTD BpEMCHU nepeaayun oT

nH(pOpMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBSI3U

1.5

[IudpoBanmne manapix. CuMMeTpuUHbIE U HecuMMeTpuuHbie mudpel. [Mudpsr

npoctoit 3amenbl. [ludp Ilesaps. [ludp Bumwkenepa. Anroput™m mmdpoBaHus
RSA

1.6

KO,Z[BI, IIO3BOJIAIOIINC O6Hapy}KI/IBaTB H UCIIPABJIATDb OIHI/I6KI/I, BO3HHUKAIOMIUE ITPU
nepeaadyec JaHHbIX. Paccrosune XaMMmuHra. KOI[I/IpOBaHI/Ie C IIOBTOPCHHUEM OUTOB.

Konapr Xommunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

I[BOI/I‘IHOG KOOIUPOBAHHC. PaBHOMepHHe n HCPAaBHOMCPHLIC KOJBI.
I[eKO,Z[I/IpOBaHI/Ie COO6H.ICHHI>1, 3alIMCAHHBIX C ITOMOIIBIO HCPABHOMCPHLIX KOJOB.
Ycnosue daHo. HOCTpOCHI/Ie OJHO3HAYHO JACKOANPYEMbIX KOJOB C IIOMOIIBIO

JepeBa

2.2

Teopernueckue nOAX0Abl K OLEHKE KoyimdyecTBa HHpopMaruu. EauHuIbI
U3MEpeHusi KoJuuecTBa HHpopManuu. AJ(QaBUTHBIA TOAXOX K OLIEHKE
KosndyectBa MH(popManuu. 3akoH aJAUTUBHOCTH HH(opManuu. Dopmyna

Xapriu. Uapopmanus u BepostHocTh. Popmyna lllennona

2.3

CucrteMbl CUHCIICHHS. Pa3BépHYTa}I 3aluChb I1CJIbIX H I[pO6HI>IX quccll B
MO3UIIMOHHON CHCTEME CUMCICHHS. CsoiicTBa MO3UIIMOHHOM 3allMCH 4YHCIa:
KOJIHNYCCTBO I_II/I(I)p B 3aIlKMCH, IIPpU3HAK ACIIMMOCTU YHCJIa HAa OCHOBAHUC CHCTCMbI
CUHCJICHUA. AJ'IFOpI/ITM MepeBoJa nejioro 4uciia mu3 P-u4HOI CHCTEMBI CUMCIICHUS

B ACCATUYHYIO. AJIFOpI/ITM nepeBoia KOHCYHOM P-MuHOM IlpOGI/I B ACCATUYHYTO.




AJTOpUTM MEpeBOJia LIEJIOr0 YHUCiIa U3 JIECATUYHOW CHUCTEMBbI CUUCIICHHS B P-
nyHyto. [lepeBon KOHEYHOW necATUYHOW 1podbu B P-wunyro. JIBowuHas,
BOCBMEpPUYHAS U IMIECTHAAUATEPUYHAS CUCTEMBI CUHUCIICHUS, CBA3b MEXIY HUMM.

ApupmeTrueckie onepaniy B MO3UIIMOHHBIX CHCTEMaX CUHCICHUS

24

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

CUHCJICHUA

2.5

Komupoanue tekcroB. Koguposka ASCII. OnHoObaiiTHbIe KOaupoBKkH. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpenenenne wuH(pOpManuoHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHMIT

2.6

Koauposanue nzobpaxennil. OrieHka HHPOPMAMOHHOTO 00bEMa rpapuuecKux
JaHHBIX IIPH 3aJaHHBIX Pa3pCUICHUN U rny61/1He KOOUPOBAaHWA LIBETA. HBGTOBI)IG
mozenu. KonupoBanue 3Byka. OneHka HHPOPMAMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX MPH 3aJaHHBIX YaCTOTC AUCKPECTU3AIINU U Pa3pAAHOCTH KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsTe Bbicka3biBaHus. Bpicka3biBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpHI CyllIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HMCTUHHOCTU. Jlormueckue BbIPaKEHUS.
Jlormueckue Tox1ecTBa. Jlornyeckue onepamnuy u onepaniuy HaJl MHOXKECTBaMU.
3akoHbl anreOpbl JIOTUKUA. OKBHUBAJEHTHBIE MPeoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHHUS U CUCTEMbl YPaBHEHU .

Jlormueckre GYHKIUH. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIMHI OT KOJIMYECTBA apTryMEHTOB.

Kanonunyeckue Gpopmbl TOrHUECKUX BBIPAKECHUM

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJbHBIC (bOpMI)I,

AJIT'OPUTMBI UX ITOCTPOCHUSA T10 Ta6n1/1ue HNCTHHHOCTHU

2.9

Jlormueckue dJNeMEHTBHI B cocraBe KommbloTepa. Tpurrep. Cymmarop.
Muoropa3psanusiii cymmatop. [loctpoenne cxem Ha JOTUYECKHX SJIEMEHTax Mo
3aJJaHHOMY JIOTMYECKOMY BBIPQKCHHIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS TI0

JIOTHYECKOM cXeMe

2.10

Mopenu u MOACIIUPOBAHUC. I_[eJ'II/I MOJCIUPOBAHUA. A,Z[eKBaTHOCTL MOACIN
MOJCIINPYECMOMY 06’LCKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaLII/ISI IPUKIAAHBIX 3a/1a4.
Hpe,Z[CTaBJ'IeHI/Ie PE3yIbTAaTOB MOJACIIMPOBAHNUA B BU/C, y'):[O6HOM UL BOCTIpUATUS

yenoBekoM. ['padudeckoe nmpeacTaBlieHne JaHHBIX (CXEeMBbI, TaOIUIIbI, Tpaduk).
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[IpeacraBnenue 1enbIXx YHCEeT B MNaMsATH KoMibioTepa. OrpaHUYEeHHOCTb
JMara3oHa 4YuceJa MpU OrpaHMYEHHUM KoJMuecTBa paspsanoB. llepenosHenue
paspsaHOl ceTku. be33HakoBbIe M 3HAKOBHIE JaHHbIE. 3HAKOBBIM OUT. JIBOMUHBIN
JIOTIOJTHUTEBHBINA KOJI OTPULIATENIBHBIX YUCE.

[TobutoBble normueckue onepauuu. Jlornyeckuif, apupmernyeckuii u

nuknudecknit  casuru. llludgpoBanne ¢ moMoIbI0 MOOMTOBOW oOmepanuu




«uckimouaromee I

2.12

[IpencraBieHye BELIECTBEHHBIX YMCEN B MaMATH KOMIIbIOTEpa. 3Hayallasi 4acTh
U TOpANOK uMcia. Jlpama3oH 3Ha4eHUH BelIeCTBEHHBIX uucenl. [IpoGiemsbl
XpaHEHMs BEIECTBEHHBIX YMCEJN, CBS3aHHBIE C OrPaHUYCHHEM KOJIMYECTBA
pa3psAnoB. BelnmonHeHue onepanuii ¢ BEIIECTBEHHBIMU YHWCIAMH, HAaKOIUICHHE

omnoOoK IIPpH BBIYUCIICHUAX

2.13

I'padpr. OcunoBuble ToOHsATHS. Buapl rpados. Onmcanwe rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATpPHUIl, CIIMCKOB CMEXKHOCTU. Pemenue
AITOPUTMUYECKUX 3aja4, CBS3aHHBIX C aHaau3oM TpadoB (MOCTPOCHHE
ONITUMAIIFHOTO MYTH MEXAY BepIIMHAMH Tpada, oIpelesieHue KOJMYeCTBa

Pa3IIMIHBIX HYTGI\/JI MCXKAY BCPpHIMHAMHU OPHUCHTUPOBAHHOI'O aAWKINYCCKOTO

rpaca)

2.14

HepeBrsa. bunapnoe nepeBo. JlepeBbsi moumcka. CmocoOsl o0xoma aepesa.
[IpencraBnenne apudmeTnyeckux BbIpakeHUI B BUIe nepeBa. Vcmnoab3oBaHue

rpadoB U 1epeBbEB MPU OMUCAHUHU 0OBEKTOB U MPOILIECCOB OKPYKAIOILIEro MUpa

2.15

JluckpeTHble UTPBI IBYX UTPOKOB ¢ ToJIHON mHpopManuen. [Toctpoenue nepesa
nepebopa BapHaHTOB, OIHKCAHHE CTPATETMH WIrPbl B TaOIU4YHOU (dopme.

Boiurpeliiabie 1 TPOUTPHIIIHBIE TO3UIUHN. BHIUTPBINIHBIE CTPATErUU

2.16

CpenctBa  MCKYCCTBEHHOTO — WHTEUIeKTa.  MaeHTHUKAUs ©W  TOUCK
n300pakeHu#, pacro3HaBaHue Juil. Vcnoab30BaHNE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJaromuXx cucremMax. VMcmonbp30BaHHE METOJIOB HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. HeitponHbie ceTn

AJNTOpPUTMBI U IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/BaI_[I/IS[ IOHATHA aJI'OPUTMA. MammnHa TBIOpI/IHFa KaK YHHUBEpCallbHasd

MOJCIb BBIYHCIICHHUI

3.2

OneHka CIOKHOCTH BbluMcIeHHH. Bpems paboTsl u 00BEM HCMONB3yeMOM
namsTH, MX 3aBUCUMOCTh OT pa3Mepa HUCXOJAHBIX JaHHBIX. OleHka
ACUMITOTUYECKOW CII0)KHOCTH alTOPUTMOB. AJITOPUTMBI  MMOJTHHOMHUATBHON
cnoxHoctu. Ilepebopubie anroputMmbl. [IpuMepsl pa3nIUYHBIX aITOPUTMOB

peIICHUA OJTHOM 3aiauu, KOTOPbIC UMCIOT PA3JIMIHYHO CJIOKHOCTDb

3.3

Onpez[eneHI/Ie BO3MOKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTeI‘/’II_HI/IX AJITOPUTMOB
YIIpaBJICHUA HCIOJHUTCIAMHU W BBIYHUCIUTCIBHBIX aJITOPUTMOB. OnpeneneHI/Ie

HCXOOHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKET AAThb Tpe6yeMHfI pe3yibTar

3.4

AHrOpI/ITMLI 06pa6OTKI/I HATYpaJIbHBIX YHUCCJI, 3allMCAHHBIX B IMMO3UIIMOHHBIX
CUCTEMAaX CYHCICHHUA: pa361/ICHI/IC 3alnucu 4Yucjia Ha OTACIBHBIC I_II/I(I)pBI,
HaxOXXJACHUC CYMMBI W IIPOU3BCACHUSA I_[I/I(I)p, HaX0XJeHHE MaKCHUMaJbHOM

(MMHUMANBHOW) 1M (PBHI.




[IpencraBnenue uucia B BuAe HaOOpa MPOCTHIX COMHOXXHUTENIEH. AITOpUTM
OBICTPOTO BO3BENICHUS B CTENEHb. [IOMCK MIPOCTHIX YKCeN B 3aIAHHOM JIMANa30He

C MOMOIIBIO AITOPUTMA «pemeTo JpaTocheHar

3.5

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

3.6

S3wik nporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl gaHHBIX:
LIEJIOYHNCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JIOrMueckue. BerBieHus.
Cnoxwusbie ycnoBus. Llukisl ¢ yenoBuem. LIUkiibl o mepeMeHHOM.

OO0paboTka JaHHBIX, XpaHALIUXCS B (Qailiax. TekcToBble U JBOWYHbIE (ailiibl.
QailoBbie nepeMeHHble ((ainoBble ykazaTtenu). Utenue u3 ¢aiina. 3anuce B
(aiin.

Pa3zbuenue 3anaun Ha noa3agauu. IloanporpaMmel (poueaypsl U GyHKIIUN).

Wcnonb3oBanue cTaHaapTHON OMOIMOTEKHU sA3bIKa IPOrPAMMUPOBAHUS

3.7

Pexypcus. PexypcuBHble npoueaypbl U ¢GyHKIMu. Mcrnonb3oBaHue cTeka IS

opraHusalv pEKYpCHBHBIX BBI3OBOB

3.8

Uucnennsle MeroAbl. TouHOoe M NpUOMIKEHHOE pelieHus 3agaud. YucieHHoe
pellleHne YpaBHEHMH C MOMOIIbI0 Mojadopa mapamerpa. UYuCIeHHbIE METObl
pelleHusT YpaBHEHUH: MeToj T1epedopa, METOJ MOJIOBUHHOTO JICTIEHHUS.
[TpubmmkE€HHOE BBIUYMCIICHUE JUTMH KPUBBIX. Bhuncienue miomaneid Guryp c
MOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ HPSIMOYTOJIbHUKOB, METOJ Tparenuii).
ITouck ™makcumyma (MHUHHUMYMa) GYHKIIAA OJHOW TEPEMEHHOW METOJI0M

ITOJIOBUHHOTI'O OCJICHUS

3.9

O06paboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKUMHM  fA3BIKA
IPOrpaMMUPOBAHHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TMOSBICHUI CHUMBOJIa B CTpOKE,
pazOueHre CTPOKM Ha cjoBa MO MNPOOEIbHBIM CHMBOJAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKH, 3aME€HAa HaWJEHHOW IMOACTPOKH Ha JIPYT'yI0 CTPOKY.
I'enepamus Bcex CIOB B HEKOTOpPOM alipaBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

OI'paHHYCHUSM. Hpeo6pa30BaHHe qucjia B CUMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBbl M TIOCIENOBATENBHOCTH  4Hcel.  Bprumcinenne  0000MIEHHBIX
XapaKTepPUCTUK OJJIEMEHTOB MacCHMBa WJIM YHCIOBOH IOCIEIOBAaTEIHLHOCTH
(cymMMBI, TIPOU3BENECHMS, CpPEAHEro apu(MeTHyecKkoro, MHHMMAIBHOTO H
MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLIMX
3aJJaHHOMY YCIIOBUIO). JIMHEHHBIM NOMCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
AnropuT™Mbl paboOThl € 3JIEMEHTaMH MacCuBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OJJHOMEPHOTO MaccuBa. IIpocTbie METOAbl COPTHPOBKH
(Meron Tmy3bIpbKa, MeETOJ BbIOOpa, copTUpOoBKa BcTaBKkamu). CopTUpOBKa
cimusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBowuHsrii

TIOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIBymMepHBIE MacCHBBI (MaTpHibl). AJNTOPUTMBI 00pabOTKH  JIBYyMEpHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO YHCIOBOIO MacCuBa IO 33JaHHBIM
IIpaBUJIaM, TMOUCK 3JEMEHTAa B JBYMEPHOM MAaCCUBE, BBHIYMCIECHHUE MaKCHMyMa
(MUHMMYMa) U CYMMBbI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIOB IBYMEPHOTO MaCCHBa

3.12

CnoBapu  (accouMaTHBHBIE  MAacCHBBL,  OTOOpa)keHUs).  XAII-TaOJHUIIBIL.

HOCTpOGHI/IG aJI(i)aBI/ITHO"IaCTOTHOFO CJIOBapd IJId 3aJaHHOT'O TCKCTa

3.13

Crexku. AHaiuM3 NpPaBUIBHOCTH CKOOOYHOIO  BBbIpaXEHMs. Bbruncinenue
apu(pPMeTUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON hopme.

Ouepenu. Mcnonb3oBanue ouepenu A1 BpEMEHHOTI'O XpaHEHHS JaHHbIX

3.14

Anroputmbl Ha rpadax. [locTpoeHMe MHMHHMAaIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOTO HCOPUCHTHUPOBAHHOI'O rpa(ba. KonmmuaectBo Pa3JINMYHBIX
MyTel MEeX Iy BEPITMHAMU OPHUEHTHPOBAHHOTO allMKJINYECKOTOo rpada. ANropuTm

Jenkerpel

3.15

HepeBps. Peanmmsanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BOM4HBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa A 3alaHHOTO apUPMETHUYECKOTO
BbIpakeHus. PexypcuBHbIe anroputmel 00xoaa nepesa. Mcnonb3oBanue creka u

odepeau i1 00xoda 1epeBa

3.16

JluHamuueckoe mporpaMMUpPOBAaHKE KaK METOJ PElIeHUs 3a/lady C COXpaHEHUEM
MIPOMEXYTOUHBIX Pe3y/lIbTaTOB. 3aauu, peliaeMble ¢ OMOIIbIO JUHAMHUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHIE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMUECTBA

BApUAHTOB, 3aJla4X OIITUMHU3AIUN

3.17

[Tonsitne 06 0OBEKTHO-OPHUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccel. CBOMCTBA M METOJIbI 00bEKTOB. OOBEKTHO-OPUECHTUPOBAHHBIA aHAIIH3.
Pa3paboTtka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOXO0/A.

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

NudopmanroHHbie TEXHOJIOTUN

4.1

Ananmu3 naHHbIX. OCHOBHBIE 3a/laud aHaNIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KJIaccuukaius, KiacTtepusanus, aHanu3 oTkIoHeHui. IlocnemoBarenbHOCTH
pellleHus 3aJa4 aHalIu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIICHKA
KayecTBa JAaHHBIX, BBIOOp U (WUJHM) TMOCTPOEHHE MOJENH, Mpeodpa3oBaHUe
JTAHHBIX, BU3YyalM3allus TaHHBIX, WHTEpIpeTanus pe3ynbratoB. [Iporpammubie
cpeactBa U HHTepHET-CEpBHUCH Ui OOpaOOTKHM W TPEJCTaBICHUS JaHHBIX.

Bonpimne qanneie. MammaHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONMUIl. BblUMCleHHE CYMMBI,
cpemHero  apu(METHUecKOoro, HauOoibliero (HAaMMEHbBIIEro)  3HAYCHHS

Juara3oHa. BpluncieHue KOE)(I)(I)I/II_II/ICHTa KOoppeisinuu IBYX PSAJA0B HOaHHBIX.




[MocTpoenue cronOuaThIX, JMHEHYATHIX M KPYroBbIX auarpamm. lloctpoenue
rpaduxoB ¢pyakuii. [logbop MuHUYU TpeHaa, pelIeHre 3a1a4 MPOTHO3UPOBAHUS.

Pemenne 3aa4 ONITUMH3aluU C IOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

I[HCKPGTI/I?:&III/I?[ Inpu MaTeMaTNu4CcCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojgenupoBanue ABWXKEHHS. MojenupoBaHue OHOJOTHYECKHX
CHUCTEM. Maremarugeckue MOACIN B 9KOHOMUKE. Brrancnurensunie
AKCIIEPUMEHTHI ¢ MojesiMu. OO0paboTka pe3yinbTaTOB SKCIEpUMEHTa. Meron
HaMMCHBIINX KBaJApaToOB. OHGHKa YUCJIOBBIX TIMapaMETpPOB MOACITUPYEMBIX
00BEKTOB M TpOIecCOB. BoccTaHOBIGHHWE 3aBHCHMOCTEH 10 pe3yiabTaTam

JKCIIEPUMEHTA

4.4

BepostHOCTHBIE MOJIETIH. Meronasl Mounre-Kapuo. NmMurannonHoe

MoenupoBanue. CHUCTEMBI MACCOBOTO 0OCITYKUBaHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. Tabnuiia — mpeacTaBIeHUE CBEICHUN
00 omHoTHIHBIX 00BekTax. Ilone, 3amuceh. Kiorou tabmunel. Pabora ¢ rotoBoit
6a3oil gaHHbIX. 3anoyiHeHHe 0a3bl JaHHBIX. lonck, copTupoBKa U (UIBTpPAIUSL
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpamu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnu4Hble 0a3bl JaHHBIX. THIBI CBs3ed MeXay TaOnunamu. BuenrHwuit

kimto4. [emocTHOCTH 0a3bl JaHHBIX. 3ampPOChl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TekctoBbiii mpomeccop. CpencTtBa TMOWCKa M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEeHThI. CHOCKH, OTJIaBIICHHE.
[IpaBuna 1UTUPOBAHUS HWCTOYHHKOB W OdopMIIeHUS OuOIHOrpaduIecKux

CCBIJIIOK
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