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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOGHHMS OCHOBHOM  0Opa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHblx B GI'OC COO, a taxxke ¢denepanbHoi padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpopMmaTHKe [Ma€T MpeACTaBICHUE O UeNsIX, OO0mel
CTpaTerud OOYYCeHHs, BOCIHTAaHUS W Pa3BUTHS OOYYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHpopmaTnka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBAET
o0s13aTepHOe peIMETHOE CoJIepKaHue, perycMaTpruBaeT ero
CTPYKTYpUpPOBaHHUE IO pasfieiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHue ero
no kiaccaM (rofam W3y4deHwus ), JaéT MPUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
MO0 TEMaTHYeCKHM pa3ielaM Kypca ¢ PEKOMEHIyeMyr (IIpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  W3YYCHHS €  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKKM  y4eOHOro  mporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAUYSCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro rofa U3y4eHusl, B TOM YHCIe
IUI COAEPXATEeJIbHOIO HAIMOJHEHUS Pa3HOI0 BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJapcTBEHHON UTOroBoi atrecranuu). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMMm U Y4YE€OHHKOB,
IOYPOYHOI'O IUIAHUPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
MPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00JlacTH  TPUMEHEHHS  WH()OPMATHUKH, TPEKIAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPhIBHONW IMOATOTOBKH OOydarolmuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPAeTCs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oOpazoBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETHYECKOE OCMBICICHHE, MHTEPIPETaluio U 00oO0IIeHne
3TOTO OTIBITA.




Pe3ynpraTel  yrinyOn€HHOro ypoOBHS M3y4€HHsS ydyeOHOro mpeameTa
«MadpopMatrkay OpHEHTHPOBAHBI HA TMOJYYCHHE KOMIICTCHTHOCTCH IS
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TAK U B CMEXHBIX C HEHl o0nacTsX. OHU BKIIIOYAIOT B CEOSI:

OBJIaJICHUE KJIIOYCBHIMH IOHATHUSAMHU W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHas TMpeaMeTHas 00J1acTh, PACMO3HABAaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€l, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUHbBIE TOAXObI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

YMCHHE peIIaTh THIOBBIC TMPAKTHYECKUE W TEOPETHUECKHE 3aJayH,
XapaKTepHbIC i1 HWCIOJIb30BAaHUS METOJIOB M HMHCTPYMEHTApWsl JIaHHOH
peAMETHOM 00J1acTH;

HaJIM4YME TPEICTAaBICHUA O JTaHHOM NpPEeIMETHOW 00JIACTH KaK IIeJIOCTHOM
TeOpur (COBOKYITHOCTH TEOPHUH), OCHOBHBIX CBS3SX CO CMEXKHBIMU O0JIACTSIMH
3HaHUMU.

B pamkax yriy0n€HHOro ypOBHS M3ydeHHs MH(DOpMaTHKH 0OecrieurnBacTCs
IIeJICHANPaBIIEHHAsl MOJArOTOBKAa OOy4YalOIIMXCSA K MPOJOJDKEHUI0 00pa3oBaHUs B
OpraHu3anusax  MNpoPEecCHOHAIBHOIO  O0pa3oBaHUsi IO  CHEUUAIBHOCTSM,
HETIOCPEJICTBEHHO CBS3aHHBIM C IUQPOBBIMH TEXHOJIOTHSIMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalMHHOe OOydYeHHe, MPOMBIIUICHHBIA WHTEPHET BeIleld, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUH, CUCTEMBI PACIPEACIIEHHOTO PeecTpa, TEXHOJIIOTMH BUPTYaJIbHOU H
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb w3ydeHUss ydeOHoro mnpeamera «MHpOpMmaTHka» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3pAacCTalOIIell KOHKYPEHIIMM Ha pBIHKE Tpynaa. B cBsI3uW ¢ 3TUM wH3ydeHUe
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 aJITOPUTMHYECKOTO MBIIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJETh HMX CBSI3b C KPHUTECPUSMU OIICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;

c(hOpPMHUPOBAHHOCTh  TMPEJACTABICHUH O BIUSHUA  WH(OOPMAIIMOHHBIX




TEXHOJOTMHA Ha >KU3Hb YeJloOBeKa B OOLIECTBE, NOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, IOJIUTHYECKOTIO, KYJIbTYPHOrO, KOPUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMaIIH;

CO37aHUE YCIIOBUW NJisi pa3BUTHUS HABBIKOB Y4€OHOH, MPOEKTHOM, HAy4HO-
UCCJIeIOBATEIbCKON M TBOPYECKOM AEATEIBHOCTH, MOTHBALMU OOY4YaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro npeamera «MHdopmaThka» BbIIEISIOTCS YEThIpe
TEMAaTHUYECKUX pa3aea.

Paznen «Illu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JIPYTUX DJEMEHTOB IHU(GPOBOrO OKPYKEHHUS, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOB30BAHUIO CPEJICTB ONEPALIMOHHOMN CUCTEMBI, paboTe B
ceti HWHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(OPMATHKH» BKJIIOYaET B ceOs
HNOHATUMHBIA amnmapar WH()OPMATHUKH, BOIPOCH KOAUPOBaHUS HH(pOpMaLuH,
U3MEpeHHUsT MHPOPMAIMOHHOTO 00BbEMa JAHHBIX, OCHOBBI aIreOpbl JIOTUKH U
KOMIIBIOTEPHOTO MOJEJINPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAaHHE) HAIPABICH HAa Pa3BUTHUE
QJITOPUTMHUYECKOTO MBILIUIEHHUS, Pa3pabOTKy alrOpUTMOB U OLIEHKY UX CJIOKHOCTH,
(opMupOBaHNE HABBIKOB peajH3allMd MPOTrpaMM Ha SI3bIKaX MPOrpaMMHUpPOBaHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIPOCAM
OpUMEHEHUs] HMH(OPMALMOHHBIX TEXHOJIOTUH, pPEaTu30BaHHBIX B MPUKIATHBIX
IIPOrPaMMHBIX IIPOJYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCIE B 3aJa4ax aHAJIN3a
JaHHBIX, MCIIOJNIB30BAHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOJHIl JI1 pPELICHUS
IIPUKJIAJIHBIX 3a7a4.

B npuseaénnom nanee coaepxanuu yueOHoro mpeamera «HHpopmatukar
KYPCUBOM  BBIJCIICHBI  JIONOJHUTEIBHBIE TEMBI, KOTOpPBIE HE BXOAAT B
00s13aTebHYI0 IPOTpaMMy 00yUYEHHS, HO MOTYT OBITh NMPEAJIOKEHbI I U3yUCHHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

VYrnyOn€HHbIl ypOoBeHb H3yUeHUS HH(OPMATUKM PEKOMEHAYETCS MAJis
TEXHOJOTMYECKOTO  NpO(WiIsA, OpPHUEHTHPOBAHHOTO HAa  HWHXXEHEPHYID U
MHPOPMAITMOHHYIO CGepbl NEATEeIbHOCTH. YTIYONEHHBIH YypOBEHb H3yUCHUS
nHpopMaTUKU 00eCreYnBaEeT: MOArOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha
CHEUUAIbHOCTH B 00JAaCTH HH(DOPMALUMOHHBIX TEXHOJIOTUH M HWH)XEHEpPHBIE




CIELUUANIBHOCTH, Yy4YacTHEe B MPOEKTHOM M HCCIEIOBATENbCKON NIESITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAMNpPABJICHUSMH OTpacid HUHGOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAAaX U CAade
Enunoro rocynapcTBeHHOro sK3aMeHa o uHPOpMaTHKe.

[TocnenoBaTenbHOCT, M3Y4YEHUS TEM B MpeAeiaX OJHOro roja oOydeHUus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YYMTENsl MpPU MOATOTOBKE paboueit
MIPOrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX JIJIs1 U3yYeHUss UHPOPMATUKU — 272
gaca: B 10 kmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).




COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

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

[TpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH JaHHBIMH C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTyN K maMsITH.

OcHOBHBIE TeHJACHUUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHbie BBIYMCIICHUSL. MHoromnponeccopHbie CHUCTEMBI.
CyniepkommnbioTepbl. Pacripeniei€HHbIE BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONBIINX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTPOUCTBA W WX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
pOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpamMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnedyeHre. OneparioHHbIE CHUCTEMBI. Y THIIMTBHI.
HpaiiBepbpl  ycTporcTB. HWHCTaIsIuust W JIEUMHCTAUISALMUSA  MIPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHus] U UMEHOBaHMs (aljioB B

noyiroBpeMeHHou namsaTu. 111aGmoHs! a1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieuenue. JuneH3upoBaHue MPOrpaMMHOro O0OecredeHMs
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO

obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJAaTeNbcTBOM Poccuiickorn @enepanuy 3a HENPAaBOMEPHOE HCIOJIb30BAHUE
MPOrpaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoisl. Cets MHTEpHET. Anpecanus B cetn MuTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema moMEeHHBIX UMEH.

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

Buner  nmestenbHoctm B cetm HMuTepHer. CepBucel  MHTEepHera.
I'eonndopmanmonnbie cucTeMbl. ['€0IOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU




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

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M yCiyrd. ColuanbHbIE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHUE YTIPO3blI, CBSI3aHHBIE C MCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHoOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETIX W aBTOMATHU3UPOBAHHBIX
uHpopMalMOHHBIX cuctemax. IIpaBoBoe obecnedueHue UHOOPMAIIMOHHON
0€30MacCHOCTH.

[IpenoTrBpaiieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpemoHocHoe mporpaMMHOe oOecredeHue U CrocoObl
O00OpbObI ¢ HUM. AHTUBHUPYCHBIC NporpaMmbl. OpraHuzamus JAYHOTO apXuBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctori 3amenbl. [lludp Lezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnvyeckne 0CHOBbI MHPOPMATUKH

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

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

JIBonyHoe  KoaupoBaHUE. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus konudecTBa nHpopmaiuu. AndaBUTHBIN TOIXO0 K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO YKClia U3 P-MYHOU CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TMEepeBojJa ULEJIOr0 4Yuciaa U3 JECATUYHOM CHUCTEMbl CUMCIEHHS B P-
nunyto. IlepeBony koHewHOUW gecsatuuHOoM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAAIATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXIY HUMHU.




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

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

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie MOnenu. BektopHoe koaupoBanHue. Dopmarhl rpaduyeckux (Haiyios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

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

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC NPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTIOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qopmbl  noruueckux  BblpakeHuid.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psaneid cymmarop. IlocTpoeHne cxem Ha JIOTMYECKHX AJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psAIHON CeTKH. be33HakoBbIC M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIH
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nukaudeckuid  capuru.  [lludpoBanue ¢ mMOMOIIBIO TMOOUTOBOM  Omepaluu
«wuckiovaroniee NJIN».

[IpencraBieHre BELIECTBEHHBIX YMCENl B MaMsITH KOMIbIOTEpa. 3Hayallas
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosiHEHME onepanuii ¢ BEUIECTBEHHBIMH YHCIIAMHU, HAKOIUICHUE
OIHOOK NPU BBIUYUCICHUSIX.




AJITOPUTMBI U IPOTPAMMHMPOBaHHE

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

Oranbl pelleHus 3aJad Ha Komnbrorepe. VHCTpyMEHTaNIbHBIE CPENCTBA:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpamMm. BupryanbHble MalIvHBL.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBIIIOJIHEHUE ITpOorpamMMbl. Touku octaHoBa. IIpocMoTp 3HaUeHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIICHHBIC, BEIIECTBEHHBIC, CUMBOJIBHBIE, JIOTHYECKue. BerieHus.
Cnoxnple ycnoBuss. Ilukmer ¢ ycinoBuem. [lUKiabl 1O HEpPEMEHHOM.
B3anmo3zameHseMOCTh  pasiMyHBIX  BHUJAOB  LMKIOB. VHBapuanT mukia.
CocraBieHue LUKIa C HMCIHOJB30BAHMEM 3apaHee ONPEAEICHHOIO WHBAPHUAHTA
LUKJIA.

JlokyMeHTHpOBaHuE IIPOTPaAMM. Hcnonb3oBanue KOMMEHTApUEB.
IToaroroBka onvcanus NporpaMMbl U UHCTPYKLUU JJIS T10JIb30BATEIIS.

AnroputmMbl 00paOOTKH HATYypaJbHBIX YMCEN, 3alIUCAHHBIX B MO3UI[MOHHBIX
CUCTEMax CYHCIEHUs: pa3OuMeHue 3alMcH 4YuciIa Ha OTAEIbHBbIE IU(PBI,

HaXO0XJACHHE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUDPHI.

Haxoxnenue Bcex MpoCThIX YMCEN B 3aJjaHHOM auanasoHe. [IpencraBnenue
quclia B BUJIe Habopa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS
B CTCIICHb.

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

Pazbuenne 3amaun Ha noazagaun. [logmporpamMmmel (poreaypsl U QYHKITUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE TpOLEAypHl H
¢ynkiuu. Mcronb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OWONHOTEKH s3bIKAa MPOrPAMMHUPOBAHMS.
[logkntouenne  OUOAMOTEK  MOANPOrpaMM  CTOPOHHHX  IPOU3BOJUTENEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

Uucnennsie MetoApl. TouHoe © TNPUOMMKEHHOE pPEIICHUS  3aJayu.
UucneHHble METO/Ibl PEIICHUSI YPaBHEHUW: METO repedopa, METO]I MOJIOBUHHOTO
nenenus. [IpubnmxkEHHOE BBIYMCIEHUE JIMH KPUBBIX. Bbluucienue miomaaei
duryp ¢ MOMOIIBI0 YHUCICHHBIX METOJOB (METOA MPSIMOYTOJIbHUKOB, METO]
tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) QYHKUUM OJHOM NEpEMEHHOU




METOZOM IIOJIOBUHHOTO JEIECHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 111 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKHU
CHMBOJIBHBIX CTPOK: TOACYET KOJMYECTBA IMOABICHUM CUMBOJIA B CTPOKE,
pa3OuieHue CTPOKM Ha CJIOBA IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJCHHOM NOACTPOKM Ha APYI'YIO CTPOKY.
['enepamust Bcex CJIOB B HEKOTOPOM alipaBUTE, YIAOBJICTBOPSIOIIUX 3aJaHHBIM
orpanuueHusiM. [IpeobpazoBanue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEIOBATEIBHOCTU (CYMMBI,
IPOU3BEJICHUS], CPEIHET0 apU(METUUECKOr0, MUHUMAJILHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJHUYECTBA 3JEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CopTupoBKa OJHOMEpPHOro MaccuBa. IIpocThie METOABI COPTUPOBKU (METON
my3bIpbKa, METOJI BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTUPOBKA CIIHUSIHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymepHbIE MacCUBBI (MaTpHIlbl). AJNTOPUTMBI 00paOOTKU JABYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOTO YMCIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCIICHHE MaKCUMyMa (MUHAMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBnenue. KomnmektuBHas paboTta ¢ JOKyMEHTaMH.
NHCTpyMEHTHI perieH3UpOBaHUsI B TEKCTOBBIX Mporeccopax. OOmayHbie CEpBUCHI.
HenoBas mnepenmcka. Pedepar. IlpaBuna 1UTHpOBaHHUS HMCTOYHUKOB W
opopmienust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MATEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukanus, Kiacrepu3alus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOpP W/WJIM MOCTPOEHUE MOJENH, PeoOpa3oBaHUE JTaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u
MHTEPHET-CEPBUCHI JIJIsi 00paOOTKHU U MPEACTaBICHUSI JaHHBIX. bojbliue JaHHBIE.




MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOLIBIO 3JEKTPOHHBIX TAaOIUL. BbruuciieHne cyMMbl,
CPEIHET0 apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUYECHUS IUAIa30Ha.
Beruncnenne kos(g@uimenta Koppemsuuu JBYyX psSAoB JaHHbIX. lloctpoenue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix jauarpamm. IlocTpoenue rpadukos
¢ynxuuit. [Tonbop nuHUM TpeHaa, peleHne 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelieHUe YpaBHEHHUH C IOMOILIBI0 Ioxdopa IapaMerpa.
OnTumu3anus Kak MOMCK HAWIYYILEro pelieHusl B 3alaHHbIX ycioBusax. LleneBas
¢yHkuus, orpanuyeHus. JlokanbHble M TI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3aa4 ONTUMU3ALMH C TTIOMOUIBIO 3J€KTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATUKH

Teoperndeckne mOAXOABI K OIICHKE KojaudecTBa uHMopMamuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xapriu. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

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

CxkopocTh Tmepenadyv JaHHBIX. 3aBUCHUMOCTb BpPEMEHM TIepeJadyd  OT
nH()OpPMaIIMOHHOTO 00bEMa JTAHHBIX W XapaKTePUCTHK KaHayia CBA3U. [IpuunHbBI
BO3HMKHOBEHHUS OIMMOOK TpH Tiepedadye JaHHbIX. KoObl, T03BOJISIONINE
OOHApyXUBaTh W HCHPABIATH OIIMOKHM, BO3HHKAIOIIUE IPHU Iepenade JTaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cuctembl. KoMmoHeHTBI cucTeMbl W uX B3aumonenctBue. CHCTEMHBIN

s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Monenn u monenupoBanue. Llenb momenupoBanus. COOTBETCTBHE MOJCIH
MOJICIUPYEMOMY OOBEKTY WJIHM TpOIecCy, el MoaeaupoBanus. dopManuzanus
MPUKJIAIHBIX 3a7a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCHIPHSTHS YeIOBEKOM. [ paduueckoe npeacTaBiIeHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padp1. OcHoBHBIE TOHATHS. Buast rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXHOCTH, BECOBBIX MATPHUIl, CIHCKOB CMEKHOCTH. PerneHue
ANTOPUTMHUYECKUX 3a7ad4, CBS3aHHBIX C aHamm3oM TpadoB (IOCTpOCHHE
ONTUMAJIGHOTO IYTH MEXIy BepIIMHaMU rpada, OompeaeieHrue KOIMIecTBa
Pa3TUYHBIX TyTeH MEXIy BEpPIIMHAMH OPHUEHTUPOBAHHOTO AIUKINYECKOTO
rpada).

HepeBbsi. bunapunoe nepeBo. JlepeBbs mouncka. CrnocoObl 00Xoja aepena.




[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
ONMMCAHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUIpPBIIIHBIE U TPOUTPBILIHBIE
ITO3ULIVH. BBIMTPBIIIHBIE CTPATETUH.

CpencTtBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAlIMHHOIO INEPEBOAA U
pacno3HaBaHus yCTHOM peud. KorHuTuBHBIE cepBHUCHL. MneHTUdUKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE 1L, CamooOyuaroniuecs CUCTEMBI.
HcKkycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. lcronp3oBaHUE METOLOB
UCKYCCTBEHHOI'0 MHTEIJIEKTa B oOydalmux cucremax. Mcnonb3oBaHnue MeToA0B
UCKYCCTBEHHOT'O MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuiel. IlepcrekTuBe
Pa3BUTHUA KOMIIBIOTEPHBIX HHTEJUIEKTYaJIbHBIX cUCTEM. HelpOHHBIE CEeTH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Qopmanuszanus  NOHATHS  anroputMma.  MammHa  TeropuHra  Kax
yHUBEpCaiabHasi MOJeib BeuncieHui. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. BpeMs paGoTbl U 00BbEM HCIONIB3yeMOM
naMsaTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHbIX JaHHbBIX. OneHka
ACUMIITOTUYECKOM  CII0KHOCTH ~@JITOPUTMOB. AJTOPUTMBI  MOJIMHOMHUAIBHOU
cnoxHoctu. IlepebGopubie anroputmbl. [Ipumepbl pa3TUYHBIX —aAITOPUTMOB
peleHns OJHOM 3a1a4i, KOTOPBIE UMEIOT PA3IMUYHYIO CIIOKHOCTb.

Ilouck mpoOCTBIX 4YMCENl B 3aJaHHOM JUAIla30HE C IIOMOILBIO AJIrOpUTMA
«pemrero DparocheHar.

MHoropa3psaHble 1eble Yhclia, 3a7ja4i JUIMHHONW apu(pMEeTHKU.

CnoBapu (acconuaTHBHBIE MAacCUBBI, OTOOpa)keHHUs).  Xd3LI-TaOJIUIBL.

[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPs ISl 33JaHHOTO TEKCTAa.

Crexkn. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apuMETHIECCKOTO BBIPAXKEHHS, 3aIIMCAHHOTO B MOCTOHUKCHOHN (hopme.

Ouepenu. Mcnonb3zoBanue ouepeau 1jisi BDEMEHHOIO XPaHEHHUs! TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHUMAIBLHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO HEOpPUEHTHUpOBaHHOrO rpada. KoiamdecTBo pa3zamdHbIX
MyTe MEXIy BEpPIIMHAMH OPUEHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopuTM
JIeUKCTpBI.

JlepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) mepeBbs. [locTpoeHue naepeBa IS 3aIaHHOTO apUPMETHIECKOTO
BBIpaKEHUA. PeKypcuBHBIE anropuTMbl 00xoja jaepeBa. Mcmonbp3oBaHue CTeka U
ouepeau Ay 00X0/1a JiepeBa.

JluHaMHuueckoe MpOrpaMMUpPOBAHHME KakK METOJ pElIeHus 3aJady C
COXpaHEHHEM MPOMEKYTOUHBIX PE3YyIbTAaTOB. 3a/aud, PEIIaeMbIE C MOMOUIBIO
JUHAMHYECKOTO MPOTPAMMHUPOBAHUSA: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 33J]a4l ONTUMHU3AIUU.




[lonstue 06 0OBEKTHO-OPUEHTUPOBAHHOM IPOrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJA.
WNukancynsuus, Haclie10BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEepdeiica
noyib3oBarens. Vcrmonb3oBaHWE  TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOeHUs uHTepdeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapaagurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMATHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3ajayu, pa3paboTka  MOJIeNH, TECTUPOBAaHUE  MOJENH, KOMIIBIOTEPHBIM
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIUPOBAHMSL.

Jluckpetuzanuss NpU MaTEMAaTHUUYECKOM MOJCITUPOBAHUN  HEMPEPHIBHBIX
nporeccoB. MopenupoBaHue JIBUXKEHUsA. MojenupoBaHue  OMOJIOTHYECKHUX
cucreM. MaremaTudeckue  MOJACIM B DKOHOMHUKE.  BBIUHCIUTEIHHBIC
IKCTIEPUMEHTHI C MOJICIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJpPaTOB.
OneHka 4YHUCIOBBIX TApaMeTPOB MOIEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  momenmu.  Metoasl Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CITYKUBaHUSI.

TaGmuunble (pensuvoHHBIC) 0a3bl JaHHBIX. Tabmuia — TpeacTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHHE Oa3bl JaHHBIX. [lOWICK, COPTHUPOBKAa W
bunbpTpanug JaHHBIX. 3ampockl Ha BBIOOPKY AaHHBIX. 3aMpoChl ¢ MapamMeTpaMHU.
Boluncnsiembie mojs B 3ampocax.

MHororabnuynble  0a3bl JaHHBIX. THIIBI CBSA3€H MeEXAy TaOJIUIIaMH.
Buemnuii ximro4. LlemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JTAHHBIX.

NutepHer-ipuiioxenus. [lonsaTre 0 CepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — CEpBEP», €€ NTOCTOMHCTBA M HenocTaTKu. OCHOBBI SI3bIKA
HTML u xackamabeix Tabmur ctwied (CSS). Cuenapuu Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelnienne BeO-caliToB. Ycayra XocTUHTa. 3arpy3ka (ailjioB Ha CaiT.

BBon m300paykeHn C HCIONB30BAHUEM PA3NMYHBIX ITUPPOBBIX YCTPOUCTB
(madpoBeIX (poToanmapaTtoB M MHKPOCKOTIOB, BHUICOKAMEp, CKAaHEPOB U JIPYTUX
yctpoiicTB). I'paduueckuit pegakrop. Pazpemenue. KagpupoBanue. Mcnpapienue
nepcnektuBbl. ['mcrorpamma. Koppekuuss  ypoBHEW, KOpPPEKLIMS  ILIBETA.




OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obmactamu.
QUIBTPHI.

MHorocnolinele n3o0paxkeHus. TexcroBble ciaon. Macka cnos. Kanaunbl
Coxpanenue BblaelieHHOM oOnactu. IloaroroBka WiuirocTpanuil s BeO-calTOB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHEe mOpsiAKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTtsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHUMNBI  TIOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepol. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BuUpTyanbHON
pPEeanbHOCTU U JOIOJHEHHOU PEalbHOCTH.




IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  PE3yABTaTBl  OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3MILIMEH
JUYHOCTH, CHCTEMOH IEHHOCTHBIX OpHEHTAllMd, MO3UTUBHBIX BHYTPEHHUX
yOeXIeHNH, COOTBETCTBYIOIIUX TPAJAUIHUOHHBIM IEHHOCTSM  POCCHUHCKOTO
o0IIecTBa, paclIMpeHUe KU3HEHHOTO OTbBITa U OIbITAa JCATEIHLHOCTH B IMPOIECCE
pealmM3andyd  CpeICTBAaMU  y4eOHOTO TpeaMeTa OCHOBHBIX  HaIpaBIICHUM
BOCTIUTATEIHHOM €I TETHHOCTH.

B pesynbraTe wu3ydeHwss WHOOPMATHKM HAa YpPOBHE CPEAHETO OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONINE JTUIYHOCTHBIC
pe3yabTaThI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHa M NpPaBONOpSAKA,  COOJIOJAEHHE  OCHOBOIOJATalOIIMX  HOPM
MH(POPMAIIMOHHOTO MpaBa U MHPOPMAIIMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITH HMJACOJIOTMH DKCTPEMHU3MA, HAIMOHAIU3MA,
KceHopoOuM, IUCKPUMHHAIIMKA TI0 COLMAIBHBIM, PEJIMTHO3HBIM, PACOBBIM,
HAIlMOHAJILHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

IIEHHOCTHOE OTHOIIICHUE K UCTOPUUECKOMY HaCJIEAUI0, TOCTHReHUIM Poccun
B HayKe, HCKYCCTBE, TEXHOJIOTHUSIX, TOHUMaHUE 3HaUCHUsI THHOPMATHKHU KaK HAYKH
B YKU3HHU COBPEMEHHOT'0 O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUECKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHUBATh CHUTYAllMI0 M NPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas OCTETHUKY HAy4yHOIO U
TEXHUYECKOT0 TBOPUYECTBA;

CITOCOOHOCTh BOCHPHUHHUMATH PA3IUYHBIC BHJIBI HMCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha UCIOJb30BaHUU HHPOPMAIIMOHHBIX TEXHOJIOTHH;

5) pusnvecKoro BOCIUTAHUSA:

copMUPOBAHHOCTH  3J0pPOBOTO W Oe3omacHoro  o0paza  JKHU3HH,
OTBETCTBEHHOTO OTHOIIEHHWS K CBOEMY 3I0pOBBIO, B TOM 4YHCIE 3a CYET




coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOHN JEATEIBHOCTH TEXHOJIOTUYECKOM W COIMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSITH TAKYIO JIESTEIIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
WHPOPMATUKOHM, MPOrpaMMUPOBaHHEM M HH()OPMAIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JOCTIIKCHUSX HAayKd WH(POPMATHKH U HAYYHO-TEXHHUECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

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

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHus, B TOM 4HCIE C Y4€TOM BO3MOXKHOCTEH HH(OpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
U(ppoBOM TpaHCPOpMALIMN MHOTHX C(Ep KU3HU COBPEMEHHOTO OOIECTBA;

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

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTHKEe Yy OOY4YalOIIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJBHBIN
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETyJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOMIEH CTPEMIIEHUE K JOCTHKEHUIO 1IeNU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTb, YMEHHE IEeHCTBOBAaTh, MCXONS M3 CBOMX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOIIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €ro MPU OCYIIECTBIEHUH KOMMYHHKAIIMH, CIIOCOOHOCTH K
COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPANBaTh OTHOILICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.




METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAIbHBIE yUeOHBIE IEHCTBUS, DPETYISTUBHBICE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS €S TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
1) 0a30Bble JJOrHYecCKHe JeHCTBUS:
CaMOCTOSITEIbHO  (OPMYNHMpPOBAaTH M aKTyaJu3UpoBaTh  MpodiieMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUsS JIJII CPaBHEHMS,
Kiaccudukauu u 006001eHNS;

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

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIeMbl C y4€TOM aHajau3a MUMEIOUIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

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

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

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

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

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €T0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX U COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

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

BBISIBJIATH MPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pEIIeHHs, HaXOJUTh apryMEHThl ISl J10Ka3aTelbCTBa




CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAEC PEIICHHUS 3aJaddl pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH IIeNIEHANIPABICHHBIA MMOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

YMETh TICPCHOCUTh 3HAHUS B IMO3HABATCIBHYIO M IMPAKTHYECKYIO OO0JacTH
KU3HEEATEITHHOCTH;

YMETb UHTCTPHUPOBATDH 3HAHUA U3 PA3HBIX IMMPCAMCTHBIX O6HaCTCfI;

BBIJIBUTaTh HOBBIC WJCH, MpeJiaraTh OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4YH, JOMYCKAIONIHUE aJbTCPHATUBHBIC PEIICHU.

3) paboTa ¢ nunpopMmaumeii:

BJIQ/ICTh HABBIKAMH IMOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHaju3, CHUCTEMAaTU3AIHMI0 M|
UHTEPIIPETAIINI0 HHPOPMAIIUY Pa3IMIHBIX BUAOB U (POPM IIPEICTABICHUS;

co3daBaTh TEKCTHI B pPa3IM4HbIX ¢dopmarax ¢ Y4ETOM Ha3HAYCHHS
uHpOpMAIIMK W IICJICBOM  ayJUTOPUHU, BbIOMpas ONTUMaJIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJIU3allWH;

OIICHMBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh HH(pOpPMAIIMH, €€ COOTBETCTBHE
IIPABOBBIM W MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMAIIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTraHU3aIlMOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN HAProHOMUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX  HOPM, HOPM
nH(OPMaIIMOHHON 0€30TMacHOCTH;

BJIaJCTh  HABBIKAMH  pACIO3HaBaHWsS W 3allMThl  HMH(OpMaIuw,
nH(pOpMAIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KommyHuKaTHBHBIE YHUBeEPcAIbHbIE yUeOHbIe /1eficTBUSs

1) o0enne:

OCYIIECTBIIATH KOMMYHHKAIIMK BO BCeX chepax KU3HH;

pacrio3HaBaTh HEBepOaJIbHBIC CpEJICTBA OOIICHUSA, TOHWMAaTh 3HAYCHUE
COITMAIbHBIX 3HAKOB, PACIO3HaBAaTh IPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd H
CMATYaTh KOH(JIMKTHI;

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

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.




2) coBMeCTHAas AeSITeJIbHOCTD:

IIOHUMATh U HUCIIOJIb30BaTh IIPEUMYILIECTBA KOMAHIHOM U WHIMBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJICHA KOJUIEKTUBA;

IPUHUMATh €I COBMECTHOW  JEITEIbHOCTH, OPraHU30BBIBATH W
KOOPJMHUPOBATH JCUCTBUSA MO HUX JOCTHKECHHUIO: COCTABIISATH IUIAH JIECHMCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4YECTBO CBOEr0 BKJIAJa M KaXJIOr0 YyYaCTHHKAa KOMaHIbl B
001U pe3yNbTatT 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

IpejiaraT HOBBIE TMPOEKTHI, OLCHUBATh HJEU C TO3UIUA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TIO3UTUBHOE CTPATETMYECKOE TOBEJACHHUE B PA3JIUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

PeryiasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

1) camoopranuszanms:
CaMOCTOSITEJILHO OCYIIECTBISTh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISTD

npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENILHO COCTABJIATH IUIAH pElIeHUs NpodsiieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO MIMPOKONH SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3OBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM, MCIOJIb30BAaTh MPUEMBI pedieKCUM Jisl OLEHKU CHUTyalluu, BhIOOpa
BEPHOTr'O PELICHHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO;




IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHSA ce0s U APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MIPABO M MPABO JAPYTUX Ha OLIKUOKY;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mnpouecce uzyuenus kypca UHGOpPMATHKU YriyOJE€HHOro ypoBHs ¢ 10
Knacce oOydaromuMMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  TMpEeIMETHBIE
PE3YIBTATHI:

BJIQJICHUE TPEJCTAaBICHUSMU O pPOJM HHPOPMAIIMM M CBSI3aHHBIX C HEH
IpOLIECCOB B TNPHUPOJE, TEXHUKE W OOLIECTBE, MOHATUAMH «UHMOpMAIUs»,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTbI ~ CHCTEMBD»,
«cucteMHbIN AhDHexT», «MHPOPMAIIMOHHAS CUCTEMAaY, KCUCTEMA YIIPABICHUSY;

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

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOJAUTH TMPUMEPHI
UCTOYHUKOB MX TIOJYyYEHUS W  HANpaBICHHUS  HUCIOJIb30BaHUS, YMEHHUE
KJaccu(UIUPOBATh OCHOBHBIE 3aJlayd  aHalu3a JaHHBIX (IPOTHO3UMPOBAHUE,
KJaccuduKarms, KJlacTepu3anusi, aHaIu3 OTKJIOHEHUI), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHallM3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX,
OYMCTKa U OIICHKAa KauecTBa JaHHBIX, BLIOOD W/WIM TOCTPOECHUE MOJIEIH,

npeoOpa3zoBaHUE JAHHBIX, BU3yAIU3aIMs JAHHBIX, MHTEPIPETAllUs PE3YIbTaTOB;

MOHMMAaHHE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TEHICHIIUNA Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTH;

BJIQJICHHE HaBBIKAMU PAOOTHI C ONEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIAMU TPOTPAMMHOTO OOECredYeHusl JJIsg pelieHus Y4YeOHBIX 3a7ad 110
BBIOPaHHOM CIICIIUATN3aINNT;

HaJIU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHIIUAIIAX OPTAHU3ANNN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceteil, 00 0OmuUX MTpUHIMNAX pPa3pabOTKu W (PYHKIIMOHUPOBAHUS WHTEPHET-
MIPUIIOKEHN;

MOHMMAaHWE Yyrpo3 HHQPOPMAIIMOHHON OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CpEJCTB MPOTHUBOACHCTBUS OSTUM yrpo3aMm, COOJIIOJICHHE Mep
0€30MacHOCTH, PEAOTBPAIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBHBIX




JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IpHU padoTe
C KOMITbIOTEpPAMH U JIPYTUMHU KOMIIOHEHTaMH IIU(POBOrO OKPY>KEHUs, IOHUMAaHUE
MIPaBOBBIX OCHOB MCHOJb30BAHMS KOMIIBIOTEPHBIX MpOrpaMmM, 0a3 NaHHBIX U
paboTel B ceTn MIHTEpHET;

MOHUMAHUE OCHOBHBIX TMPHUHIMIIOB JAUCKPETU3AIMU PA3IMYHBIX BHUJOB
nHpopMany, yMEHHE ONpeaAcysiTh HUHGOPMAIMOHHBIH OO0OBEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MpPHU 3aJaHHBIX MapaMeTpax IUCKpETU3aluH,
YMEHHE ONpENeNsiTh CPEIHIO CKOPOCTh MepeJayd JaHHBIX, OLIEHUBATh
U3MEHEHHE BPEMEHHU Iepefauyd MNpu HM3MEHEHUH HHPOPMALMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHasla CBSI3U;

yYMEHHE UCIOJIb30BaTh MPHU PEIICHUH 33Ja4 CBOMCTBA MO3ULMOHHON 3amucu
qucell, AITOPUTMA MOCTPOEHUS 3aITUCH YMCia B MO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBaHMEM M MOCTPOCHHUS YHCIA MO CTPOKE, COJAEpKalllel 3amuch
ATOrO0 YHWcja B TMO3ULIMOHHOM CHCTEME CUMCIEHHUS C 3a/JlaHHBIM OCHOBAHHEM,
YMEHHE BBINONHATh apu(METHUECKHe Orepaluyd B IO3UIMOHHBIX CHUCTEMax
CUMCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHUN, HCIIONb3Ys
3aKOHBl anureOpbl JIOTMKW, YMEHHE CTPOUTh JIOTMUYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, WCCJIENIOBaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
NepeMeHHbIe, PellaTh HECIOKHBIE JIOTUYECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NOHMMaHHe 0a30BbIX aJIrOPUTMOB OOPaOOTKU YHMCIOBOM W TEKCTOBOM
uHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM JHarna3zoHe, 00padoTKka MHOTOPa3PSAHBIX LETBIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHE OMPENENATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX alrOpUTMOB
(cymMupoBaHUE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIe
aJITOPUTMBbI, IBOMYHBIN MOKWCK) U MPHUBOJAUTH MPUMEPHl HECKOJIBKUX AJTOPUTMOB
Pa3HOM CII0KHOCTH JUJIS PEUICHUS OJJTHOU 3a1a4u;

BJIAJICHUE YHUBEPCAIBbHBIM $I3bIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsMH O Oa30BBIX THIAX JaHHBIX U
CTPYKTypaxX JaHHbIX, YMEHHE MHCIOJIb30BAaThb OCHOBHBIE  YIPaBIAIOLINE
KOHCTPYKIMM, YMEHHE OCYLIECTBIATh AHAIU3 NPEIJIOKEHHON MpOrpamMMbl:
OTIPEICISITh PE3YNBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
ONpEeNeNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJY4YEHHE YKa3aHHBIX
PE3yNbTATOB, BBISBISATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTte
porpaMmbl, (POPMyYIHPOBATH MPEAJIOKEHUS MO YIYUIIEHUIO IPOrPAMMHOIO KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBHI U
J€MOHCTPALlMOHHbIE MAaTEPHUAIIBI C UCIOJIb30BAHUEM BO3MOXKHOCTEW COBPEMEHHBIX




MPOTrPaMMHBIX CPEACTB U 00JIAUHBIX CEPBUCOB;

yYMEHHUE HMCTOJIb30BaTh JICKTPOHHbBIC TAOMUIIBI JJIsl aHANIU3a, MPEACTaBICHUS
u  00paOOTKM  JaHHBIX  (BKJIOYAs  BBIYMCJICHHUE  CYMMBI,  CPEIHETO
apu(pMETHUUECKOTO, HAWOOJIBIIETO W  HAWMEHBIIETO0 3HAYCHUH, PpEIICHHE
ypaBHEHUM, BBIOOP ONTHUMAJIBHOTO PEIICHUS, MOA00p JUHUU TPEHJA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenus kypca MHGOPMATHKU YrayOnéHHOTO ypoBHsS 6 11
K1acce oOydaromuMHCsS  OyayT JOCTUTHYTHI — CJEAYIOIIME  TPEeAMETHBIE
PEe3YIbTATHI:

YyMEHUE CTPOUTh HEPAaBHOMEPHBIE KOJbI, JOIYCKAIOIIME OJHO3HAYHOE
JEKOJIMpOBaHUE COOOIIeHUN (TIpedUKCHBIE KOJbl), HCIOIb30BaTh MPOCTEHIITNE
KOJIbI, KOTOPBIE MO3BOJISIOT OOHAPYKUBATh U UCIPABIATh OIIMOKHU MPHU Tepeaayde
JAHHBIX, CTPOUTH KOJ, 00ECTCUHMBAIOIINA HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOI
JUIMHY COOOIIEHUSI TPU HM3BECTHOM YacTOTE CHUMBOJIOB, IOSCHSITH MPUHITUIIBI
PabOTHI MPOCTHIX AITOPUTMOB CHKATHUS JTAHHBIX;

yMEHHUE peliaTh alrOPpUTMUUYECKHUE 3aJlaud, CBSI3aHHBIC C aHAIU30M rpados
(3aJauyn  TOCTPOEHUS ONTHUMAJIBHOTO IYyTH MEXAYy BepliuHaMu Tpada,
OTpENeNICHUs]  KOJIMUeCTBAa  Pa3IMYHBIX  MyTeH  MEXAy  BepUIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUEe HCIONIb30BaTh AEPEBb NPHU
aHalMM3e W TIOCTPOCHUH KOAOB M JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIpQXKEHUH, TIPU PEIICHUH 33]1ay MOMCKA U COPTUPOBKH, YMEHHE CTPOUTH JE€PEBO
UTPHI TI0 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOOCHOBBIBATH BHIUTPHIIIHYIO
CTpPaTEruio UTPHI;

yMeHHE pa3pabaTblBaTh W pEaJM30BbIBATH B BHJE MpOrpamMm 0a3oBbIE
NTOPUTMBI, YMEHHE HCIOJIb30BaTh B MPOrpaMmax JaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OTpaHWYEHUN Ha JHAna30H WX BO3MOXKHBIX 3HAYEHUH, MPUMEHATH NpPH
pEIICHUH 3a71a4 CTPYKTYPHI TaHHBIX (CIIMCKU, CIIOBAPH, CTEKH, OUEePEU, TEPEBH),
MCIIOJIb30BaTh 0a30BbIe OMEpallid CO CTPYKTypaMH JIaHHBIX, TPUMEHSTH
CTaH/JApTHBIE ¥ COOCTBEHHBIC TOJMPOTPAMMBI JIJII 0OPaOOTKH YHCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTpPOK, HMCIOJB30BaTh MPHU pa3padO0TKe MporpamMMm OUOIHOTEKH
MOAMPOTPaMM, 3HaTh (DYHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIbHBIX
CPEACTB Cpebl pa3padOTKH, YMEHUE UCTOJIb30BaTh CPEACTBA OTIAIKHA NPOrPAMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBI;

yYMEHHUE CO3/1aBaTh BeO-CTPaHHUIIbI;

BJIQJICHNE OCHOBHBIMU CBEACHUSAMHU O 0a3ax MaHHBIX, HX CTPYKTYype,
CpelncTBax co3faHUsi W PAaOOTBl C HUMH, YMEHHE HWCIOJIb30BaTh TaOIMYHBIC
(pensiioHHbBIC) 0a3bl JAHHBIX (COCTABMIATH 3aMpOChl B 0a3aX JAaHHBIX, BBHIMOJHSITH
COPTUPOBKY M TMOUCK 3amucedl B 0aze JaHHBIX, HANOJHSITH pa3paboTaHHYIO 0a3y
JTAHHBIX ) U CIIPABOYHBIE CUCTEMBI;




YMEHHE UCTIOIb30BaTh KOMITBIOTEPHO-MAaTEMAaTHYECKHE MOJETHU /I aHAJIn3a
00BEKTOB M TIpoIleccOB: (OPMYIHUPOBATH 1€Jb MOJACIUPOBAHUS, BBIMOIHATH
aHallM3 pe3yJbTaTOB, TMOJYYCHHBIX B XOJ€ MOJICIHPOBAHMS, OICHUBATDH
COOTBETCTBHE MOJCIN MOJEIHPYEMOMY OOBEKTY WM MPOLECCY, MPEICTaBISTH
pe3yabTaThl MOJICTMPOBAHMS B HATJISITHOM BUJIE;

YMEHHE OpraHHM30BBIBATH JIMYHOEC WH(OPMAIMOHHOE TPOCTPAHCTBO C
WCTIOJB30BAaHUEM PA3NUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH, TMOHUMAaHHE
BO3MOXKHOCTEH IUGPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa30BaTeIbHBIX CEPBUCOB;

NOHMMaHUE OCHOBHBIX MPHHIIUIIOB PaOOThI, BO3MOKHOCTEH M OrpaHUYCHUS
NPUMEHEHUS! TEXHOJIOTMI MCKYCCTBEHHOTO HMHTEJUIEKTAa B Pa3MYHBIX 00JACTAX,
HaJIMYWE TPEJCTABICHUH O Kpyre pelraeMbIX 3aJad MalluHHOTO OO0y4YeHHS
(pacnio3HaBaHMsl, KIAaCCU(PUKAIMN U MPOTHO3UPOBAHUS) HAIHYME TMPEICTABICHUM
00  UWCHONB30BaHMM  HMHYOPMAIMOHHBIX  TEXHOJOTHA B  Pa3IMYHBIX
npodeccuoHanbHBIX chepax.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Pazgea 1.1ludgpoBasi rpaMOTHOCTH

11

Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO
00pabOTKH JaHHBIX

1.2

[IporpammHoe obecrnieueHne

1.3

KomnrerorepHsie cetn

14

WNndopmanronnas 6e30macHOCTb

Hroro no pazneny

Pasznen 2. Teopernueckue 0CHOBbI HHPOPMATHKH

2.1

[Ipencrasnenue nuupopmanuu B
KOMIIbIOTEpE

2.2

OCHOBBI aNreOpHI JTOTUKH

2.3

KowmmnbrotepHas apupmeruka

Utoro no pazneny

Pa3znen 3. Aiiroput™Mbl H IPOrpaMMHpPOBAHUE

3.1

BBenenue B mporpaMMupoBaHue

3.2

BcnoMorarensHbie AJITOPHUTMBI

3.3

YucneHHbIE METOAbI

3.4

ANroput™Mbl 00pabOTKH CUMBOJIBHBIX
JTAHHBIX

3.5

AnropuT™bl 00pabOTKH MacCHBOB

Hroro no pasaeny

Pa3nesa 4.MHdopManiMOHHBIC TEXHOJTOTHH

4.1

O06paboTKa TEKCTOBBIX JJOKYMEHTOB




4.2 ‘ AnHanu3s 1aHHBIX

Hroro no pazneny

PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KVIACC

KoJsinuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)

Kontpoanusie | IIpakTuueckue
NMPOrpamMmmbl Bcero 5 p pﬁ o0pa3oBaTe/ibHbIE
ThI ThI
pabo paobo pecypcbl

Ne i/t

Paspnen 1.Teopernyeckne 0CHOBbI HH()OPMATHKH

Nudopmanus u uapopMamoHHbIe
IIPOLIECCHI

11

1.2 MopenupoBanue

Hroro no pazneny

Paszpgen 2.Anropurmsl 4 NPOrpaMMHUPOBaHHUeE

2.1 DJIEMEHTHI TEOPUHN aITOPUTMOB

2.2 ANTOPUTMBI U CTPYKTYPHI TaHHBIX

OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOrPaMMHUPOBAHUS

2.3

Hroro no pazneny

Pasznesa 3.MndopmanmoHHbie TEXHOJIOTUH

KOMHBIOTepHO-MaTeMaTI/I‘IeCKOe
MOICIIMPOBAHUC

3.1

3.2 Ba3el manaBIX
3.3 Be06-caiiTel

3.4 KommnerorepHas rpaduka

3.5 3D-monenupoBanue

Hroro 1o pasaciy

PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTH U
TUTHEHBI TIPU pabOTe C KOMIBIOTEPAMHU U
JPYTUMHU KOMIIOHEHTaMU IU(PPOBOTO
OKPYXEHUS

[IpuHIMIBI pabOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTposutepsl BHEIIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE ITPOTPAMMBI
MIPOIIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJroBpeMeHHas naMsitb. KoHTposiepbl
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
aMsITU

COBpeMeHHHe KOMIIBIOTCPHBIC
TCXHOJIOI'MH

[Iporpammuoe obecrnieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOHIIBHBIX YCTPONCTB

CucremHoe IporpaMmMHOC oOecreyeHue.
OHepaL{I/IOHHHC CUCTCMBI

Yrtunutel. [IpaiiBepsl yCTPONCTB.
[TapaiensHOE IPOrpaMMHUPOBAHKE

MHcTannsaums u JeunHCTaIISIus
IIporpaMMHOTIO oOecreueHust




@aiisioBbie cucTeMbl. [IpuHIATIBL
pa3MenieHus] © UMEHOBaHUS (aillioB B
noJyiroBpeMeHHo# mamsiti. [1labmonsr ams
onucaHus rpyni (aiaos

KontponsHas pabota “AnmapatHoe U
mporpamMmHoe obecneueHue”

3axoHOHaTEIBCTBO Poccuiickoi
®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieueHns U JaHHBIX

[IpuHIMIBI HOCTPOEHUS U annapaTHbIE
KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

Cetp lHTEpHET

Pasnenenune |P-cetn Ha moaceTu ¢
TTOMOIIBIO MaCOK ITOJICETEN

CeTeBO€ aIMUHUCTPUPOBAHUE

Bunpsr nestensHoctu B cetu HTEpHET.
Cepsucel UatepHera. ['ocygapcTBeHHbIE
AJICKTPOHHBIE CEPBUCHI M YCITYT'H

Nudopmanronnas 6€301MacHOCTh

BpenoHocHbIe IporpaMMHOE 00ecIieYeHHe
1 METObI OOPHOBI C HUM

[IpakTuueckas paborta o Teme
" AHTUBUPYCHBIE IPOrpamMMbl"

Opranu3zanus JMYHOTO apXUBa
unpopmanuu. PezepBHOe KonupoBaHue.
[TaponpHas 3amura apxusa

HIndpoBaHue JaHHBIX

KonTtponeHas padota «llupposanue
JTaHHBIX»

Anroputm mudposanus RSA.
Creranorpadus




[IpakTuyeckas paboTta 1o Teme
"udpoBanue 1aHHBIX"

Wudopmanwst, 1aHHbIC ¥ 3HAHUS.
HubopmaiioHHbIE TPOIECCHI B TPUPO/IE,
TEXHUKE U 001IECTBE

HenpepriBHbIE U AUCKPETHBIE BEIUYNHBI U
curdansl. Heo0xoaumocTs AUCKpeTu3anum
nH(popmaluy, IpeTHa3HauYeHHOMN 1715
XpaHeHus, nepeaadu u 00paboTKu B

U (POBBIX CUCTEMAX

JIBonuyHOE KoMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHBIE KOJbl. J[ekoaupoBaHue
COOOIIEHUH, 3alIUCAHHBIX C TIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

VYcenosue @ano. [locTpoeHne 0JHO3HAYHO

JEKOJMPYEMBIX KOJIOB C TIOMOIIBIO IepPEBa.
I'pad An. A. Mapkosa

EnuHUIBI ©13MEpEeHHs KOJTMYeCcTBa
nHpopMmanuu. AnpaBUTHBIN TOAX0T K
OIICHKE KOJIMYeCTBa HH(DOpMALIHT

CHucTeMBl CUMCIICHUS

[TepeBon uncen U3 0JHON CUCTEMBI
CUHCJICHHS B JPYTYIO

[[BOI/I‘IHaH, BOCbMCpUYHAA U
mecCTHaAuaTepuiHasd CUCTCMbI CUUCIICHUS,
CBA3b MCXKY HUMU

[[BOI/I‘IHaH, BOCbMCpUYHAA U
mecCTHaauaTepuiHasd CUCTCMbI CUUCIICHUS,
CBs3b MCXKY HUMU

I[BOI/I‘{HE[H, BOCbMCpHUYHAA U
IMCeCTHAAUATCpUIHAA CUCTEMbI CHUCIICHUA,
CBsA3b MCXKIY HUMU




Apudmernueckue omnepanuu B
MO3UIIMOHHBIX CUCTEMaX CUHCIICHUS

TponuHas ypaBHOBELICHHAs CUCTEMA
CUMCIICHHS

I[BOI/I‘-IHO-I[GC?ITI/I‘-IHEUI cucreéMa CHMUCIICHUA

KoHnTponsHas padora o teme “Cucremsl
CUHCIICHHS

KoaupoBanue TeKCTOB

PactpoBoe koaupoBanue n300paskeHui

[IpakTnueckas paborta o Treme
"Tuckperusanus rpapuueckon
uHdopmanun”

[IBeToBbie MOsIETH. BexktopHoe
konupoBanue. Dopmartsl ¢aitios.
Tpéxmepnas rpaduka. OpakranbHas
rpaduka

KoaupoBanue 3Byka. OrieHka
HH(POPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YacTOTE
JUCKPETU3ALNH U Pa3psIIHOCTH
KOJMPOBaHUS

[IpakTuueckas paborta o Treme
" [luckpeTrur3ars 3ByKOBOW MHGOpMAaIiu'"

OcCHOBBI aNreOphl JTOTUKU

Jlornueckue oneparuu. Tabauibl
HCTUHHOCTH

Jloruueckue BBIPpAKCHUA. Jloruueckue
TOXKACCTBA. Z[OKEB&TCJIBCTBO JJOTUYCCKUX
TOXKACCTB C IIOMOIIIBIO Ta6J'II/II_I NCTUHHOCTH

[IpakTnyeckas paboTta o Teme
«IToctpoenue u ananu3 TabnuLl
VMCTUHHOCTHU B TAOJIMYHOM IPOLIECCOPE»




Jlornueckue OoIcpalru U orcpanunu HaJj
MHO>XKCCTBaMH1

Jlormueckue OIicpalyi U onicpanuy Haj
MHO>KCCTBaMH

3aKoHBI AITeOPBI JOTUKUA. IKBUBAIICHTHBIC
peoOpa30BaHMSI JOTHICCKUX BBIPAKCHHIMA

Jlornueckue ypaBHEHHUs U CHCTEMBI
YpaBHEHUI

Jlornueckue QyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKUX
(GYHKIMI OT KOJIMYECTBA apryMEHTOB.
[TonHbIe cucTEMBI IOTHYECKUX (DYHKIUI

Kanonunueckue Gpopmbl TOrHueCKuX
BbIpaxkeHuil. COBEpIICHHBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpMaJIbHbIE ()OPMBI, ATITOPUTMBI UX
MOCTPOEHMSI 110 TaOJIMIle HCTUHHOCTH

Jlormueckue JIeMEHTHI B COCTaBe
KOMTIbIOTEpa

Tpurrep. Cymmarop. MHoTOpa3psigHblil
CyMMaTop

HOCTpOGHI/Ie CXEM Ha JIOT'MYC€CKUX
9JIEMEHTaX. 3aIlMCh JIOTHYECKOTO
BbIPpAKCHUA 10 JIOTHYSCKOM CXEeMe

MI/IKpOCXGMBI U TCXHOJIOI'UA UX
IIPpOU3BOACTBA

KonTposnpHas paboTa o teme
“Jlornueckne 0CHOBBI KOMIIbIOTEPA™

[IpencraBnenue LENbIX YUCEN B TAMITH
KoMmrbioTepa. OrpaHHYEeHHOCTh AMana3zoHa
YyyCell [P OTPAHUYEHUHN KOJINYECTBA
pa3psaoB. IlepenonHenue pa3psaHon




CCTKH

be33HakoBbIE M 3HAKOBBIC JAHHEBIC.
3HaKOBBINA OUT. [IBOMYHBIN
JOTIOTHATEIHHBINA KOJI OTPUIIATEIIBHBIX
qHCcen

[ToOuTOBBIC TOTUYECKHUE OTICPAITUH.
Jlormueckuii, apupmeTnuecKkuil u
UKITHYECKUHI CIIBUTH

ludpoBanue ¢ TOMOIIbIO TOOUTOBOM
onepauuu «uckioygaromee MJIN»

HpelICTaBJ'IeHI/Ie " XpaHCHHUC B IaMATU
KOMIIBIOTEPA BEIMICCTBCHHBIX YU CEIT

BrinosiHeHue onepanuii ¢ BENECTBEHHBIMU
YUCJIaMH, HAKOTIJICHHUE OITUOOK TPH
BBIUHCIIEHUAX

[IpakTrueckas padota o teme «M3yueHue
MOPA3PSIHOTO MAUTUHHOTO MPEICTaBICHUS
LIEJIBIX U BEIIECTBEHHBIX YUCEID»

AHaJIU3 aaroOpuTMOB

Dransl pelieHus 3aa4 Ha KOMIIbIOTepe.
HNHucTpymeHTaNbHBIE CPEICTBA:
TPAHCISATOP, OTIAAYUK, TPODUITHPOBIIUK

Cpena nporpamMupoBanus. Komnusimst
Y UHTEPIIPETALUS IPOrPaMM.
Buprtyansasie Mamunbl. IHTErpupoBaHHast
cpena pa3paboTKu

MeTtoapl OTIagKU IIporpamMm

Tumnbl nepeMeHHbIX B S3bIKE
IPOrpaMMHUPOBAHUS

O06paboTKa LEeJBIX YUCEe

O06paboTKa BENEeCTBEHHBIX YHCEI

CnyqaﬁHHe )48 HCCBHOCquaﬁHBIC quciia




BerBnenus. CinoxHble yCI0BUS

[{ukiel ¢ ycmoBueM

¥kl 1O NEPEMEHHOM.
B3anmMo3ameHsieMOoCTh pa3IuvyHbIX BUIOB
LUKJIOB

O06paboTKa HaTYpaTBbHBIX YUCEN C
HUCITOJIB30BAHUEM HUKIIOB

HaXO)K)ICHI/Ie BCCX IMMPOCTBIX YHUCEII B
3aJaHHOM Juarna3oHe [IpakTiueckas
pabota no Teme «Pemenne 3a1a4 METOIOM
nepedopa

WNuBapuaHT nukia

JIOKyMEHTHpOBaHUE MPOTPAMM

O06paboTka TaHHBIX, XPAHALINXCS B
(haiinax

KonTtponbHas padoTa mo teme «OCHOBBI
MIPOrPAMMHUPOBAHUS

Pa3Ouenune 3agaun Ha roa3anadu

Hcnons3oBanue cTaHIapTHOW OMOIHMOTEKH
si3bIKa MporpammupoBanus. [loakimrouenne
OMOIMOTEK MOAIPOrPAMM CTOPOHHHX
MIPOU3BOIUTENCH

[Toanporpammsr (riporierypsl U GYHKITUHN)

[Toanporpammsl (pouie1ypsl U GYHKITUN)

[IpakTuueckas paborta o Treme
"PazpaboTka nmoamporpamm"

KounTtponsHas pabora no teme
«[loamporpammsi»

Pexypcus. PekypcuBHble 00BEKTHI
(dpakransr). PekypcuBHbIE pOIIEAYPHI U
¢ynkuuu. Mcnonp3oBaHue cTeka uis
OpraHu3allui PEKYPCUBHBIX BBI30BOB




[IpakTuyeckas paboTta 1o Teme
"PexkypcuBHBIE TOAIIPOrpaMMBbI"

MoaynbHBIM IPUHIMII IOCTPOCHUS
porpamm

YycieHHble METOIbI

[IpakTuyeckas pabora 1o Teme
«HucnenHoe penieHue ypaBHEHHD)

Hcnonp30Banne TUCKpETU3ALUNU B
BBIYHCIIMTCIBHBIX 3aJadax

[IpakTnueckas pabora o treme
«[TpubnmxEHHOE BRIYHCIICHNE JITHH
KPUBBIX W TUIOIIAACH QUTyp»

IIpaktnyeckas pabora no teme «Ilouck
MakcuMyMa (MUHMMYyMa) QyHKIHUNY

O06paboTKa CUMBOJIBHBIX JIAHHBIX.
AnropuTMBI 00pabOTKH CHMBOJIBHBIX
CTPOK: MOACYET KOJIMYECTBA TOSBICHUN
CHMBOJIa B CTPOKE

AnropuT™MBI 00pabOTKH CHMBOJIBHBIX
CTPOK: pa3OMEeHHE CTPOKH Ha CJI0Ba 110
POOETHLHBIM CHMBOJIAM

ANroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOUCK MOJCTPOKU BHYTPU JTaHHOU
CTPOKHU; 3aMEHa HalJICHHOH MOJCTPOKHU Ha

JIPYTYIO0 CTPOKY

[IpakTuyeckas paboTta o Teme
"O6paboTKa CTPOK C UCIIOJIb30BAHUEM
(GyHKIUH cTaHAAPTHON OMOIMOTEKH SI3bIKA
IIPOrpaMMHpPOBaHMs"

FeHepaHI/IH CJIOB B 3aJaHHOM aJ'Iq)aBI/ITe

MaccuBsl ¥ OCIEA0BATEILHOCTH YACE.
[IpakTHyeckas paboTa o Teme




"3amonuenue maccusa'

O060061IEHHBIE XapaKTEPUCTUKA MACCHBA

JIMHEWHBIN MONCK 3aJJaHHOTO 3HAUCHUS B
Maccuse. [IpakTudeckas padbora o teme
"JInHEeHHBINA HOUCK 3aJaHHOr0 3HAYCHHUS B
MaccuBe"

[IpakTnueckas pabora no teme "Ilouck
MHUHHAMAJIBHOTO (MaKCUMaTBHOTO)
3JIEMEHTA B YHUCJIIOBOM MaccuBe"

CopTupoBKa 0JHOMEPHOIO MacCHBa.
[IpocThie METOABI COPTUPOBKHU.
[IpakTnueckas padota no teme "IIpocteie
METO/Ibl COPTUPOBKH MaccuBa'

CoptupoBka ciusarueM. boicTpast
COPTUPOBKA MaccuBa (aJIrOPUTM
QuickSort). [Tpaktuueckas paboTa 1Mo TeMe

"BeicTpas coptupoBka maccupa'

JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [Ipaktuueckas paboTa o Teme
" JIBOMYHBIN TTOHCK"

JIBymMepHBIE MAaCCHBBI (MAaTPHUIIHI)

AnTopuTMBI 00pabOTKH MaTPHUIL

KonTtponsHas pabora no teme «MaccuBb»

Pemenue 3agau ananus3a JaHHBIX

CpeI[CTBa TCKCTOBOT'O ITpoHeccopa

KowmmnbrotepHast BEpcTka TekcTa

[IpakTuueckas padota o Teme "BépcTka
JIOKYMEHTOB ¢ MATEMaTUYECKUMHU
¢dopmymnamu"

I/IHCTPYMGHTBI PCUCH3UPOBAHUS

[IpakTnyeckas paboTta o Teme
"MHOroCTpaHU4YHbIE JOKYMEHTHI"




O6naunbie cepBuchl. KomutekTruBHAs
pabota ¢ nokymentamu. [Ipakrudeckas
pabora no Teme "KomnekruBHast paboTa ¢
JOKyMeHTamu'"

AHanu3 gaHHbIX. boJkilive TaHHbBIE

MammHHOE 00ydICHHE

AHaJN3 TaHHBIX C TTOMOTIBIO YJICKTPOHHBIX
TaOIHUIL

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

[TocTpoenue rpagukoB GyHKIUH.
[IpakTnueckas paborta o treme
"HarnsnHoe npeacraBieHue pe3yabTaToB
CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BUJIE JUarpaMM CpeACTBaMH PeAaKToOpa
AIIEKTPOHHBIX TabIUIT"

Jlunuu tpenaa. [Ipaktudeckas padora mo
teme "[logOop nmuHUM TpeHaa,
MPOrHO3UpoBaHUE"

[Toxbop mapamerpa. [IpakTuueckas pabora
1o teme "HucieHHoe perieHue ypaBHEHHUI
C TIOMOIIIBIO TI0100pa apameTrpa”

OnTuMu3anus Kak NOMCK HAaUITyqIlIero
pElIeHUS B 33/IaHHBIX YCIOBUSIX.
[IpakTnueckas padota o reme "Pemienue
3aJa4 ONTUMM3ALUHN C IOMOIIBIO
ANIEKTPOHHBIX TabIUIT"

KOHTpOJ'ILHaSI pa60Ta 0 TeMe «AHaIN3
JaHHBIX)»

Pemrenue 3aganunii us EI'D

Pemrenue 3aganunii us EI'D
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Pemtenne 3aganuii u3z EI'D
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Pemtenue 3aganuii u3z EI'D
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Pemenne 3agannii uz EI'D

136

Pemenne 3agannii uz EI'D

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

KonunuectBo napopmaruu

AJ'IFOpI/ITMBI CXXaTuAa JaHHBIX

Anroputm Xadhdmana

[IpakTnueckas padbora o teme "Cixxatue
JaHHBIX C ITIOMOIIBIO aJIrTOPUTMa
Xaddmana"

Anroputm LZW

A.]'II‘OpI/ITMBI CXKaTu JaHHBIX C IIOTCPAMMU.

[IpakTuueckas pabora o teme "Cixkatue

JTaHHBIX ¢ TOTepsiMu (anroputmbl JPEG,
MP3)"

CkopocTh Tiepeaun JaHHbIX

[TomexoycTONYUBBIE KObI

[IpakTrueckas padoTa o reme
"[TomexoycToiunuBbIE KOABI"

Cuctembl. KOMIIOHEHTBI CHCTEMBI M UX
B3auMoeiicTBrue. CucteMHbll A (HEKT.
VYnpasnenue kak nH(GOpPMATMOHHBIN
npouiecc. ObpatHas cBs3b

KonTtponbHas pabora no teme
«MH(OpMaIIOHHBIE TPOLIECCHI

Mogenu u MOJCIIMPOBAHUC

I'padur

Pemenue 3aay ¢ momorsio rpadoB

Hepesbs




OCHOBBI TEOPUU UTD

[Ipaktuyeckas pabdora o teme "[louck
BBIMTPBIIIHON CTPATETUH B UTPE C MOJTHOM
nHpopmanuein”

CpencTBa HCKYCCTBEHHOTO MHTEJIEKTA

[IpakTtudeckas pabdora o Teme "CpencTa
HCKYCCTBEHHOI'O MHTEJIeKTa"

KonTponsnas pabora no teme
«MonenupoBaHue»

dopmanu3anys NOHIATUS AITOPUTMA.
MammuHa TrrOpHHra Kak yHuBepcaabHas
MOJIeJb BeIunciieHuil. Tesuc Yépua—
TrropuHra

[IpakTnueckas paborta o treme
"CocraBieHre IpOCTON NPOrPaMMBI IS
MamuHbl Thropunra"

Mammna Ilocta

Hopmainbhbie anroputmel MapkoBa

AJNTOPUTMHUYECKH HEPA3pEUTUMBbIC 3aJa4H.
3azada octaHoBa. HEBO3MOXKHOCTE
ABTOMAaTUYECKOU OTJIAJIKH MPOTPaMM

CI10KHOCTE BBIYHCIIEHUN

KonTtponsHas pabota o teme «IeMEHTHI
TEOPUU AIITOPUTMOBY

[Touck mpocCThIX YKCEN B 3aIaHHOM
JMana3oHe ¢ MOMOIIBIO AITOpUTMa
«pemiero IparocheHar

[IpakTnyeckas pabora o teme "[louck
IIPOCTBIX YHCEN B 33JaHHOM JHarna3oHe"

MHoropaspsIHbI€ LENbIe YNCIIa, 3aJa4n
JUTMHHOHN apu(METHKH

[IpakTHuyeckas paboTa o Teme




"Peanu3zanus BEIUMCIEHUN C
MHOTOPA3ps,IHBIMU Yrcaamu"

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHus ). XAMI-TaOIUIIBL.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
clioBaps JUisl 33IAaHHOTO TEKCTa

[IpakTnueckas pabora o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJI0Baps 7S 33JJaHHOTO TeKcTa"

AHann3 TekcTa Ha €CTeCTBEHHOM SI3BIKE.
Brimenenne nmocienoBaTeIbHOCTEH MO
mabsiony. PerynspHbie BEIpaKeHHS.
YacTOTHBIN aHATN3

[IpakTnueckas pabota no teme "AHanus
TEKCTA Ha €CTECTBEHHOM sI3bIKe"

Crexu. AHaM3 IPaBUIILHOCTH CKOOOYHOTO
BBIPAXKEHUS

Brruncnenue apudmernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

hopme

[IpakTuueckas paborta o reme
"Beruncienue apuMeTHIECKOT0o
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

dhopme"

Ouepenu. Vicrions30BaHUE OYepEaH IS
BPEMEHHOTO XPaHCHUS JaHHBIX

[IpakTnueckas paboTa o Teme
"Ucnonws3oBaHnue oyepean"

JlepeBbs. Peanusanus aepeBa ¢ HOMOIIbIO
CCBUIOYHBIX CTPYKTYp. [IBonuHbBIC
(Ounaphsie) nepeBbs. IlocTpoenue nepesa
JUIsl 33JJAHHOTO apHU(PMETHUYECKOTO




BBIPAXKCHUS

[IpakTuyeckas paboTa o Teme
"Ucnonb30BaHue 1epeBbEB IS
BBIUMCIICHUS apU(PMETUIECKUX
BbIpayKEHUI"

PexypcuBHBIC aropuT™MBI 00X0/1a AepeBa.
Hcnonp3oBaHne cTeka U 04epeu st
00x0/1a iepeBa

PexypcuBHBIC arTOpUTMBI 00X0/1a AepeBa.
Hcnonp3oBaHue cTeKa U 04epeu st
00x0/1a iepeBa

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJILHOTO OCTOBHOTO JIEpPEBa
B3BEIIEHHOTO CBSI3HOTO
HEOPUEHTHUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xon rpada B
HIHPUHY

KonundecTBo paznuyHbIX MyTed MEXIY
BEpIIMHAMUA OPUEHTUPOBAHHOTO
aIMKINYecKoro rpada

Anroput™m JIeHKCTpBHI.

[IpakTnueckas paborta o reme
"Bpruncienue JIMHbBI KpaTdyaniinero myTu
MeXIy BeplinHamMu rpada (anroputm
JleiikeTpnr)"

Anroput™m ®noitga—Y opiiasia

3ajaun, peraemMble C OMOILBIO
JMHaMUYECKOTO MPOrpaMMHUPOBAHUS:
BBIUMCIIEHUE PEKYPCUBHBIX (YHKLUH

[IpakTnyeckas paboTta o Teme
"Bbrunciienue peKypcuBHbIX (GYHKIUH C

INOMOIIBIO JUHAMHWYCCKOT'O




IIpOrpaMMUpOBaHus"

3ajauu, penraemMbie ¢ MOMOILbIO
JMHAMHYECKOI0 IPOrpaMMUPOBAHHUS:
IIOJICYET KOJIMYECTBA BAPUAHTOB

[TpakTudeckas padora o teme "[loacuér
KOJIMYECTBA BAPUAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 MporpaMMupoBaHus”

3aiauu, penraemMbie ¢ TOMOIIBIO
AMHAMHUYCCKOI'0 IIporpaMMHUPOBaHU:
3ala4u OIITUMHU3AIINU

[Tonatne o mapagurmax
nporpaMmupoBanus. O030p S3bIKOB
MIPOrpaMMHUPOBAHUS

KonTponbnas paborta o teme «CTpyKTypbl
JTAHHBIX»

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUHT

O0BexThI U Ki1acchl. CBOMCTBA U METOIbI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTrueckas padoTa o reme
"Mcnoyip30BaHue TOTOBEIX KJIACCOB B
nporpamme"

Pa3paboTtka nporpamMm Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO MOX0/1a

[IpakTuueckas padota "Pa3paboTka
MPOCTOM MPOrPaMMBI C HCIIOJIb30BAaHHEM
KJ1acCOB"

Wukancynauus. [Ipaktudeckas pabora no
teme "Pa3paboTka Kiacca, HCIOJIb3YIOLIEro
MHKAICYJIAIU"

Hacnenosanwue. [Tomumopduzm




[IpakTuyeckas paboTta 1o Teme
"Pa3paboTka uepapxuu KJiaccon"

Cpenbl OBICTPO# pa3pabOTKH MTPOTPAMM.
[IpoexTupoBanue uHTEpPEiica
MI0JIb30BATEIIS

[IpoexTupoBanue uHTEpPEiica
I0JTb30BATENS

Hcnonb30BaHNne TOTOBBIX YIPABIIsEMbIX
3JIEMEHTOB JJIsl NOCTPOEHUsl uHTepdelica

[IpakTnueckas pabora o treme
"Pa3paboTka nporpamMmsl ¢ rpapuuecKUM
unrtepdeiicom”

N3yuenne BTOpOro s3bIka
MIPOrpaMMHUPOBAHUS

N3yuenne BTOpOro s3bka
IIPOrPaMMHUPOBAHMS

KontponpHas padota o teMe «O0beKTHO-
OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHNE)

OTansl KOMIIBIOTCPHO-MAaTEMATHYECKOT'O
MOICIINPOBAHUA

L[I/ICerTI/ISaL[I/IH IIpru MaTEMaTU4ICCKOM
MOJCIUPOBAHUU HEMIPEPBIBHBIX ITPOILIECCOB.
MOI[GJ'II/IpOBaHI/Ie JBHKCHU A

[IpakTrueckas paboTa o Teme
"MonenvupoBaHue JBUKEHUS"

MopenupoBaHue OHOJIOTHYECKHX CHCTEM.
[IpakTrueckas paboTa o Teme
"MonenupoBaHue OUOJIOTHUECKUX cucTeM"

MareMmaTudecKkre MOJEIN B DKOHOMHKE.
BrruncnuTenbHble SKCIIEPUMEHTHI C
MOJIEIIMH

BepOHTHOCTHLIe MOJCIIN. HpaKTI/I‘-IeCKaH




pabota o Teme "MIMuTanioHHOE
MOJICTUPOBAHKE C MOMOIIBIO METOa
MonTe-Kapno"

KomrmbroTepHoe MOAETMPOBAHUE CUCTEM
YIIPaBJICHUS

O6paboTKa pe3ynbTaTOB IKCIIEPUMEHTA

KonTponsnas pabora o teme
«MonenupoBaHue»

Tabnuunble (pensuroHHbIE) 0a3bl JaHHBIX

[Touck, coptupoBka U GUIBTPALMS TaHHBIX.
3anpocsl Ha BBIOOPKY JaHHBIX. 3aIIPOCHI C
rapameTrpamu. Beraucisiemsle 1moss B
3ampocax

[IpakTnueckas pabota no teme "Pabora ¢
roToBO# 0a30ii JaHHBIX"

MHuororta0ianyssie 0a3bl JaHHBIX. THIIBI
CBsI3el MeX Iy Tabnumamu. BHemHun
ko4, 1{emocTHOCTE 6a3bl JaHHBIX

[IpakTuueckas padoTa o Teme
"Pa3paboTka MHOTOTAOJINYHOM Oa3bI
NaHHBIX"

3ar1pocm K MHOTOTaOJHYHEIM 0a3aM
JaHHBIX

[IpakTnueckas pabota o Teme "3anpocsl K
MHOTOTA0IMYHOH Oa3e JaHHBIX"

SA3bIk ynpaBnenus gaaabiMu SQL

[IpakTuueckast paborta o Teme
"VrpaBneHue JaHHBIMU C IOMOUIBIO S3bIKA

SQL"

HepeJ’IHHI/IOHHHC 0a3bl JaHHBIX.
3KCHepTHLIe CUCTCMBI

KOHTpOJ'ILHaH pa60Ta mo TeMe «baznl




IAHHBIX)

HHTepHeT-IpHIOKEHUS

[ToHsATHE O CEPBEPHOM M KIMEHTCKON
4yacTAx canta. TeXHOJIOrus «KIMEeHT —
cepBep», €€ TOCTOMHCTBA U HENOCTATKHU

OcuoBslI sa361ka HTML

[IpakTnueckas pabota no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIBI"

OcHoBbI sa361ka HTML

OcHoBbI sa361ka HTML

[IpakTnueckas pabota no teme "Cosnanue
BeO-CTpaHUIIBI, BKIIOYAIOIEH
MYJIbTUMENIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JJaHHbIE, BHJI€0)"

OcHoBBI KackaaHbIX Tabmur ctuieit (CSS)

[IpakTrueckas padboTa o Teme
"OdopmiieHre CTpaHUITBI C TOMOIIBIO
KaCKaIHbBIX TaOIuI cTuieii”

Cuenapuu Ha si3pike JavaScript

Cuenapuu Ha si3pike JavaScript

@opmbl Ha BeO-CTpaHHUIIE

[Ipaktrueckas padota o teme "OOpaboTKa
JTaHHBIX hopm"

Pa3memienue Be6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiiioB Ha caiT

KonTtponbHas padoTa o teme «Beb-
CalTBD»

Kanpuposanue. VcnpaBienue
nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEMH, KOPPEKIIUS 1BETA.
Obec1BeunBaHUE IBETHBIX HU300paKeHUI




BBoj1 n300paskeHuii ¢ UCTIOJIL30BAHUEM
Pa3IUYHBIX IUPPOBBIX YCTPOICTB.
[Ipaktudeckas padora o teme "O6padboTka
1 poBeIX GoTtorpadpuit”

Perymb. Pabora ¢ obnactsamu. @uiabTpsl.
[TpakTrdeckas pabota o teme "Perymb
1ndpoBbIX GoTorpaduit”

Muorocmnoitabie n3o0paxkeHus. TeKCTOBbIE
ciou. Macka crnos. Kananel. Coxpanenue
BBIJIEJIEHHOW 00J1aCTH

[IpakTnueckas pabora o treme
"MHorocnoitHble n300paxeHus"

[ToaroroBka wimrOCcTpaIuii A BEO-CalTOB.
[IpakTnueckas paborta o treme
" AHUMUpPOBaHHbIE U300pakeHus"

Bekropnas rpaduka. Bekropuzammst
PaCTPOBBIX U300PAKECHUIM

[IpakTuueckas pabota o Teme "BekropHas
rpaduka"

KonTponbHas pabora no teme «I'paduka»

[IpuHIMIBI TOCTPOCHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJIeei

[Ipaktuueckas padota o teme "Co3nanue
MPOCTHIX TPEXMEPHBIX MOJECH"

CeTouHble MOACIIH. MaTepI/IaJ'IBI

[IpakTuueckas pabora no teme "CeTouHbie
mozaenn"

MonenpoBaHue UICTOYHUKOB OCBEIICHHUSI.
Kamepsl

[IpakTryeckas paboTta o Teme
"Pennepunr"

AnutuBHBIE TexHOJIOTUH (3D-nipuHTEpHI)




125

[IoHATHE O BUPTYaIbHON PEAIILHOCTH U
JOTIOJIHEHHOHN PEAIbBHOCTH

126

KonTtponsHas padora no Teme «3D-
rpadukay
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Pemenne 3agannii uz EI'D
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Pemenne 3aganuii u3z EI'D
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Pemenne 3aganuii u3z EI'D
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Pemenne 3aganuii uz EI'D
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Pemenne 3aganuii uz EI'D

132

Pemenne 3amanuii uz EI'D
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Pemenne 3amanuii uz EI'D
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Pemenne 3amanuii uz EI'D
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Pemenne 3amanuii uz EI'D

136

Pemenue 3aganuii us EI'D
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MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3y/JbTaTaM 0CBOEHHS
NpoBepPseMOro | OCHOBHON 00pa3oBaTeIbHON MPOrPaMMBbI cpeJIHero o01ero
TpeOoOBaHusl o0pa3zoBaHus

1. 3namo (nonumams)

[loHumaHne OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TEHACHLUN
Pa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTH; BlIaJleHHMEe HaBbIKaMH pabOThl C
OTIEPAallMOHHBIMM CHCTEMaMH U OCHOBHBIMHU BHJAaMH IMPOTPaMMHOIO
obecrieueHus JUid  peuieHus y4yeOHbIX 3aJad [0  BBIOpaHHOM

crenuaIn3alun

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIIAX OpraHU3alUd U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

ITonnmanne OCHOBHBIX MNPUHOUIIOB JUCKPETHU3aIWK Pa3JIMYHBIX BHI0B

nHpopManuu

[Tonnmanne 0a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOW U TEKCTOBOM
nHbopManMK (3amKMCh 4YHCET B TO3WIHMOHHOW CHCTEME CUHUCIICHHUS,
JETTUMOCTB TIeTIBIX YHCEN;, HAX0XKJICHHE BCEX MPOCTBHIX YUCEN B 3aJaHHOM
nuamnasoHe; o0paboTka MHOTOPA3pSAHBIX  IIEJIBIX  YHCEN; aHau3

CUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

3HaHne (bYHKI_[I/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCACTB

cpensl pa3paboTKu

BJ'Ia,Z[eHI/Ie OCHOBHBIMHU CBCIACHHIMH O bazax JAaHHBIX, HX CTPYKTYPE,

CpeacTBax Co3JaHus U pa6OTBI C HUMH

ITonumanue BO3MOKHOCTEH U OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM HCKYCCTBECHHOI'O
HHTCJIJICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJINn4ue Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNUU I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOT UM B Pa3IMIHBIX

npodeCCHOHANIBHBIX cepax

Brnanenue TCOPCTUYCCKHUM allllapaToOM, IMO3BOJIIIOMIUM OCYHICCTBIIATH
IMPEACTABJICHUEC 3aJaHHOI'O0 HATYPAJIbHOTO YHUCJIda B PA3JIMYHBIX CUCTEMax
CUHCIICHHA, BbIIIOJHATH npe06pa30BaHH${ JOTNYCCKUX BLIpa)KeHHfI,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH, OIPCACIIATH KpaT‘iaﬁHleI IyTb BO
B3BCIIICHHOM rpaq)e n  KOJHYCCTBO Hy’Teﬁ MCXKAY BCpUIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

YMeHne uCnoJb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUEC MOACIU JIA
aHanm3a 0OBEKTOB M MPOLECCOB: (POPMYIHPOBATh LETh MOACTHUPOBAHUA,
BBIIIOJIHATE aHAJIW3 PE3YJIbTATOB, IMOJYYCHHBIX B XOAC MOJCIHMPOBAHUS,
OCHUBATb AJACKBATHOCTHL MOACIU MOACIUPYEMOMY O6’BCKTy 701041

MPOLECCY; MPEACTABIIATH PE3YIBTATHI MOJEIUPOBAHNUS B HAIISITHOM BHJIE

YMmenne Ki1accHUIMPOBATH OCHOBHBIE 3a/auyd aHajiu3a JIAHHBIX
(mporuo3upoBaHue, KaccupuKanys, KJIacTepu3anus, aHaIn3
OTKJIOHEHUI); TOHUMATh MOCJIEI0BAaTENIbHOCTh PEIICHUs 3a7ad aHaau3a
JAHHBIX: COOp MEePBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA KayeCcTBa JAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJEIH, NpeoOpa3oBaHUE JaHHBIX,

BHU3yalIn3alud JaHHBIX, HHTCPIIPETAINA PE3YIbTATOB

YMmenue onpenensith HHPOPMAIMOHHBIA 00BEM TEKCTOBBIX, IpapUUECKUX
1 3BYKOBBIX JIAaHHBIX IIPU 33/IaHHBIX [apaMeTpax JUCKPETH3alUuu. Y MEHHE
OTIPENeNIATh CPEIHIOI CKOpPOCTh Iepeladd JIaHHBIX, OIIEHUBAThH
W3MEHEHHE BpEeMEeHHM Iepefauyd Mpu HU3MEHEHHH HH()OPMAIMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTHK KaHala CBS3U

YMeHue CTpouTh KOJA, OOECleyMBaIOUIUN HAUMEHbBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS TPH U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue uCnoJib30BaTh MPU PEHICHUHM 3a7ad CBOMCTBA MO3UIIMOHHOM
3alUCU YHCEJI, AJITOPUTMBI TIOCTPOCHHS 3allUCH YHUCJIA B TMO3UIIMOHHOMN
CHUCTEME CUMCIICHUS C 3aJJaHHBIM OCHOBAaHHWEM M TOCTPOEHHUS YHCIa IO
CTPOKE, COJEpJKalllel 3amuch ATOrO0 4YHWCIa B TO3WIMOHHOM CHCTEMeE
CUMCIICHHsI €  3aJaHHBIM  OCHOBAaHHMEM; yMEHHE  BBITIOJIHSITH

apI/I(l)MeTI/ILIeCKI/Ie onepanru B IOSUIUOHHBIX CUCTEMAX CUHUCICHUA

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax 1O 3aJaHHOW  Tabnwuile
UCTUHHOCTH; HUCCJENOBaTh 00JacTb HCTHMHHOCTH  BBICKA3bIBAHMS,

COACPKaALICI0 IEPEMCHHBIC,; PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHU A

YMeHue peuiatb aJropuTMHYCCKHUC 3a/ladd, CBA3dHHBLIC C aHAJIM30M

l"pa(l)OB (3aL[an/1 MNOCTPOCHUS ONTHUMAJIIBHOTO IIYTH MCKAY BCPIIMHAMHU

rpada, onpesieneHuss KOJIMUECTBa PAa3INYHBIX MyTeld MeXIy BepIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINYICCKOTO rpaq)a)

YMeHHe UCnojab30BaTh ACPEBbA IIPU aHAIIN3EC U IIOCTPOCHUHN KOJOB WU JJIA
MMPEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX B]':»Ipa)KeHHfI, Ipu pCeHICHUU 3aJa4
IIOUCKa U COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPBI IO 3aJaHHOMY
AJIITOPUTMY;, pa3pa6aTBIBaTB 1 000CHOBBIBAThH BBIMT'PBINIHYIO CTPATCTHIO

UTPBI




YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIOJIb30BAHUCM Ta6J'II/II_[
TPAaCCUPOBKU; OIPCACIIATH 0€3 HCII0Jb30BaHUS KOMITIBIOTCPA PC3YIIbTAThI
BBIINIOJIHCHHA HCCJIOXKHBIX MPOrpaMMm, BKIHOYAKOIINUX IUKIIbI, BETBJICHUA U

MMOoAIIpOrpaMMmal, IPpU 3aaHHBIX HCXOJHBIX JaHHBIX

YMeHue omnpenensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHE IEMEHTOB MacCUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE aIrOPUTMBL, JABOUYHBIA IOUCK) U TNPUBOAUTH IIPUMEPHI

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

Brnanenue yHuBEpCambHBIM  SI3BIKOM  MPOTPAMMUPOBAHUS  BBICOKOTO
yposHst (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 0a30BBIX
TUTAX JAHHBIX U CTPYKTypax JaHHBIX; YMEHUE HMCIOJb30BaTh OCHOBHBIC
VOPABISIIONIUE  KOHCTPYKIIMM;,  yYMEHUE  OCYIIECTBJISATH  aHAU3
MPEVIOKEHHON ~ MPOrpaMMBbl:  OMPENENSATh  PE3yIbTaThl  PabOTHI
MPOTpaMMBbI TIPY 3aJIaHHBIX MCXOJHBIX JaHHBIX; OMPENETATh, TIPH KaKUX
WCXOJIHBIX JIAaHHBIX BO3MOJKHO TIOTYYCHHE YKa3aHHBIX pe3yIbTaTOB;
BBISIBJISITH JaHHBIC, KOTOPbIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpaMmmMbl;  (GOPMYJIIMPOBATH  TPEIOKEHUS MO  YIyUIICHHUIO

MIPOrPaMMHOTO KOJIa

YMeHHe pealM30BBIBATH Ha BBIOPAHHOM JUIi  HM3YYCHHUS  SI3BIKE
nmporpamMmmupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHBOB: TPEACTaBJICHHWE 4YHCIa B BHAEC HaOOpa MPOCTHIX
COMHOKUTEIICH; Hax0XkKJIECHHE MaKCUMAIbHOW (MHHUMAIBHOW) IH(PHI
HATYPAIBHOTO YHCIIA, 3aIMCAHHOTO B CHCTEME CUHMCJICHUSI C OCHOBAaHUEM,
He mpeBblmaromuM 10; BbUKCIEHHE OOOOMIEHHBIX XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa WJIM 4YHCIOBOH TIOCIIEIOBATEILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEr0  apU(PMETUYECKOTO, MHHUMAIBHOTO  H
MaKCHMMAaJIbHOTO 3JICMEHTOB, KOJHUYECTBA 3JICMEHTOB, YIOBJICTBOPSIOIINX
3aJJAHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBA; yMCHHE
UCIIOJIb30BaTh B TPOTpaMMax [aHHbBIC pa3jIMYHBIX THUIOB C Y4ETOM
OTPaHUYCHUN Ha JHMAara3oH WX BO3MOXKHBIX 3HAYCHUH, NMPUMEHATH TPU
pellIeHnH 3a7a4 CTPYKTYpPbI JAaHHBIX (CIUCKHU, CIOBapH, CTEKH, OUYEpPEeIH,
JIepeBbsl); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CUMBOJBHBIX CTPOK; MCIONb30BaTh MpU
pa3paboTke mporpamMM OUOIMOTEKH MOANPOTPaMM; YMEHHUE HCIIOJIb30BATh

cpeacTBa OTIIAZAKU IIPOTrpaMM B CpCAC IMPOrpaMMHUPOBAHUSA

YmMmenue HCIIOJIB30BAaTh 9JICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJInu3a,

npeacTaBieHus U oOpabOTKM JaHHBIX (BKJIIOYasi BHIOOP OMTHMAIBLHOTO




peleHusi, moadop JMHUM TPEHJA, PELICHHE 33/1ad MPOTHO3HPOBAHUA);

YMEHHE HCIO0JIb30BaTh TaOIW4YHbIC (PENSIMOHHBIC) 0a3bl JaHHBIX U

CIIPaBOYHBIC CUCTCMbI

YMeHue opraHu3oBbIBaTh JMYHOE HH(GOPMALMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAHUEM  DPA3JIMYHBIX  CPEACTB  LU(POBBIX  TEXHOJIOTHIA;
NOHMMAaHHUE BO3MOXHOCTEH LM(POBBIX CEPBUCOB TI'OCYAAPCTBEHHBIX

yciyr, Tu(pOBEIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO UH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

Hudposas rpaMOTHOCTH

1.1

OcCHOBHbIE TEH/ICHIIUU PA3BUTHSI KOMIIbIOTEPHBIX TeXHOJOTUi. [lapamiensHble
BBIYMCIICHHS. MHOrOnponeccopHbie cuctemsl. Pacripenenénnsie

BBIYMCIIMTEIIbHBIE CUCTEMBI U 00pa0OTKa OOJIBIITNX TAHHBIX

[IpyHIMOBI MOCTPOEHUS W anmnapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEM.
CereBbie mnpotokonbl. Cerb HWHrepHer. Appecauuss B cetu HHTepHer.
IMpotokonsl creka TCP/IP. Cucrema nomenHbix uMEH. Pasnenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACETeH

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

WMEHOBaHUs (aiioB B moiroBpeMeHHod mnamsTu. [llaGmonHbl ays omucaHus

rpynn (aiaos

CKOpOCTI) nepeaayun JaHHBbIX. 3aBHCHUMOCTD BpEMCHHU nepeaayun oT

nH(pOpMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJa CBSI3U

[IudpoBanmne manapix. CuMMeTpudHbIC U HecuMMeTpuuHbie mudpel. [Hudpsr
npoctoit 3amenbl. [ludp Ilesaps. [ludp Bumwkenepa. Anroput™m mmdpoBaHus
RSA

Konpl, mo3Bossitonye oOHapyKUBaTh U UCIPABIIATH OMIMOKH, BOSHUKAIOIINE PU
nepenade ganHbix. Paccrosiune Xammunra. KogupoBanue ¢ moBTopeHueM OUTOB.

Konapr Xommunra

TeopeTnueckue 0CHOBBI HHPOPMATHKU

Z[BOI/ILIHOG KOJUPOBAHHUEC. PaBHOMepHBIe u HEPaBHOMEPHEIC KOJBI.
I[eKOI[I/IpOBaHI/Ie COO6H.ICHHI>1, 3alIMCAHHBIX C IIOMOIOBIO HCPABHOMCEPHLIX KOIOB.
Ycnosue danHo. HOCTpOCHI/Ie OJHO3HAYHO JACKOANPYEMbIX KOJOB C IIOMOIIBIO

JepeBa

Teopernueckre MOAXOJBI K OIEHKE KojaudecTBa uHpopmanuu. EnuHuIb
U3MEpEeHHS KoiudecTBa HWHMOpManuu. A(aBUTHBIA TOAXOJ K OICHKE
KonnuecTBa uHbopManuu. 3akoH aAIuTUBHOCTH uHpopmanuu. Dopmyna

Xapriu. Mapopmanus u BepositHocTh. Popmyna lllenHona

CucTteMbl CYHCIICHUS. PaBBépHYTaH 3alluCh I1CJIbIX H ,Z[pO6HLIX Yyuccl B
MO3UIMOHHOM CHCTEME CUMCIICHHS. CsoiicTBa MO3UIIMOHHOM 3allMCH YHCA:
KOJIHNYCCTBO I_[I/I(bp B 3amucCH, IIpU3HAK ACIMMOCTU YUCJIa HAa OCHOBAHUC CUCTCMBI
CUHCJICHUA. AJ'IFOpI/ITM NnepeBoJa nejoro 4uciia u3 P-u4HO# cCHCTEMBI CUNCIICHUS

B JCCATUYHYIO. AJ'IFOpI/ITM nepeBoia KOHEUYHOM P-MuHOM Ilp06I/I B JCCATUYHYIO.




AJNTOpUTM MEpeBOJia LEJIOr0 Yuciaa U3 JECATUYHOM CHUCTEMBbI CUUCIICHHUS B P-
nunyto. IlepeBon koHeuHOM necATUYHOM Jpobu B P-uunyto. JIBouuHas,
BOCBMEpPUYHAS U IIECTHAUATEPUYHAS] CUCTEMBI CUMCIICHHS, CBSA3b MEXIY HUMMU.

ApupmeTrueckue onepaniy B MO3UIIMOHHBIX CHCTEMaX CUMCICHUS

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/IHHO-IICC?ITI/I‘-IHBJI cucreMa

CUHCJICHUA

Komupoanue tekcroB. Koguposka ASCII. OnnoGaiiTHbie KoqupoBku. CTaHaapT
UNICODE. Kommposka UTF-8. Omnpenenenne WHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHWIT

Koauposanue nzobpaxennil. OnieHka HHGOPMAMOHHOTO 00bEMa rpapuuecKux
JAHHBIX MPH 33JaHHBIX Pa3peUIeHUH U TIIyOMHEe KOAUpOoBaHMs 1iBeTa. L[BeToBbIE
mozenu. KonupoBanue 3Byka. OneHka HMH(OPMAUMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX MPH 3aJaHHBIX YaCTOTC AUCKPECTU3AINU U Pa3pAAHOCTH KOJUPOBAHUA

Anrebpa noruku. IlonsTue Bbicka3biBaHus. Bbicka3biBaTenbHble (HOPMBI
(mpenukaTsl). KBaHTOpPBI CyIIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BBIPaKEHUS.
Jlormueckue Tox1ecTBa. Jlornyeckue onepamnuy 1 ornepaniuy HaJl MHOXKECTBaMU.
3akoHbl anreOpbl JIOTUKUA. OKBHUBAJEHTHBIE MPeoOpa3oBaHUs JIOTMUECKUX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbI YPaBHEHU.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyYHKIMHI OT KOJIMYECTBA apIryMEHTOB.

Kanonuueckue GopMbl JOTHYECKUX BBIPAKCHHUI

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJbHBIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

Jlormueckue 9JeMEHTH B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
Muoropaspsausiii cymmatop. [locTtpoenne cxem Ha JIOTUYECKUX DJIEMEHTax IO
3aJJaHHOMY JIOTMYECKOMY BBIPQKCHHIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

Mopenu u MOACIIUPOBAHUC. I_[CJ'II/I MOJCIIUPOBAHUA. A,Z[eKBaTHOCTL MOACIN
MOJCIINPYECMOMY O6’beKTy HJIU TIPOLECCY. CDOpMaJ'II/ISaL[I/ISI IPUKIAAHBIX 3a/1a4.

Hpe,[[CTaBJ'IeHI/Ie PE3YyJIbTAaTOB MOACIINPOBAHUSA B BUIC, y,[[O6HOM JJIs1 BOCIIPpUATHUA

yenoBekoM. ['padudeckoe npeacTaBieHne JaHHBIX (CXeMBbI, TaONUIIbI, Tpadukm).

[IpeacraBinenne uenblIXx 4YHCEN B NaMATH KoMibioTepa. OrpaHuyeHHOCTb
JIMara3oHa 4Yucel NpU OrpaHMYEHHUM KojmuecTBa paspsanos. [lepenosiHeHue
pa3psiiHOM ceTKu. be33HakoBble U 3HAKOBBIE JaHHBIC. 3HAKOBBINM OUT. J|BOMYHBIIH
JIOTIOJTHUTENBHBINA KOJI OTPULIATENIbHBIX YUCET.

[ToOutoBble normueckue omnepamuu. Jlornueckuid, apudmeTHueckuii u

nukianueckuit  capuru.  IludpoBanme ¢ mnomomiplo MOOMTOBOM  Omeparuu




«uckimouaromee UJI»

[IpencraBieHue BEIIECTBEHHBIX YHUCET B MAMSTH KOMIIbIOTEpA. 3HAYalasi 4acTh
U TOpANOK uMcna. Jlpama3oH 3HAa4eHUH BelIeCTBEHHBIX uwncenl. [IpoGiemsbl
XpaHEHMs BEIIECTBEHHBIX YHUCEN, CBSA3aHHBIE C OrPaHUYCHHEM KOJIUMYECTBA
pa3psAnoB. BreimonHeHue onepanuii ¢ BEIIECTBEHHBIMU YHCIAMH, HAaKOIUICHHE

OILIMOOK IIPpH BBIYUCIICHUAX

I'padpr. OcnoBuble ToHsATHS. Buapl rpados. Onmcanwe rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MAaTpUIl, CIUCKOB CMEXKHOCTH. Pemienue
AITOPUTMUYECKUX 3aja4, CBS3aHHBIX C aHauu3oM TpadoB (MOCTPOCHHE
ONITUMAIIFHOTO IyTH MEXAY BepIIMHaMu Tpada, orpelesiieHue KOJMYeCTBa

Pa3IIMIHBIX HYTGI\/JI MCXKY BCPHIMHAMHU OPHCHTUPOBAHHOI'O aAUKIMYCCKOI'O

rpaca)

HepeBpsa. bunapnoe nepeBo. JlepeBbst moumcka. CrnocoObl 00xoma aepeBa.
[IpencraBnenne apugMeTHUECKUX BBIpa)KEHUN B BUJE nepeBa. Vcmonb3oBaHue

rpadoB U 1epeBbEB MPU ONMUCAHUHU 0OBEKTOB U MPOILIECCOB OKPYKAIOLIEr0 MUpa

JluckpeTHbIe UTPphI IBYX UTPOKOB ¢ ToJIHON mHpopManment. [Toctpoenne nepesa
nepebopa BapHaHTOB, OIMCAHME CTpPATeTMH Wrpbl B TaOnuyHOU (dopme.

Boiurpeliiabie ¥ TPOUTPHIIIHBIE TO3UIUH. BHIUTPBILIHBIE CTPATErUH

CpenctBa  MCKYCCTBEHHOTO  WHTEUIEKTa.  MneHTudukamus W MOWCK
n300pakeHU#, pacro3HaBaHue Jull. Vcmoap30BaHNE METOJIOB MCKYCCTBEHHOTO
WHTEJUICKTa B 00yJaromux cuctemMax. Mcnonp3oBaHue METOJI0B HCKYCCTBEHHOTO

WHTEJUIEKTa B poboToTexHuke. MaTepuer Bemeid. Heliponnsie cetn

AJNTOpUTMBI M IPOTrPAMMHPOBAHHE

(DOpMaJ'II/ISaI_[I/IH IOHATHA aJI'OPUTMA. Mammaa TBIOpI/IHFa KaK YHHUBCpPCAJIbHAs

MOACIIb BBIYHCIICHHUI

OneHka CIOXHOCTH BBIYHCICHHHA. Bpemss paboTel 1 00BEM HCIOIB3yeMOM
naMaTH, HMX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OneHka
ACUMITOTUYECKOW CII0)KHOCTH alNTOPUTMOB. AJITOPUTMBI MOJTMHOMHUAIBHOMN
cnoxHoctu. [lepebopubie anroputMmbl. [IpuMepsl pa3nUYHBIX aITOPUTMOB

pEeIICHUA OJTHOM 3a/lauu, KOTOPbIC NMCIOT PA3JIMIHYIO CII0KHOCTDb

Onpez[eneHI/Ie BO3MOJKHBIX pPE3YyJIbTATOB pa6OTBI HpOCTefIHlI/IX AJITOPUTMOB
YIIPaBJICHUA HUCHOJHUTCIAMHU W BBIYHUCIUTCIBHBIX aJIT'OPUTMOB. Onpez[eneHI/Ie

HCXOOHBIX JAHHBIX, IIPU KOTOPLIX aJITOPUTM MOKET NATb Tpe6yeMLIfI pe3yiabTar

AJ'IrOpI/ITMLI O6pa6OTKI/I HAaTYpaJIbHBIX YHCCJI, 3allMCAHHBIX B IMO3UI[MOHHBIX

CUCTCMAaX CYHCICHHUA: pa36HeHHe 3allMCn  4YucCjia Ha OTACIIbHBIC HH(prI,
HaxOXJACHUC CYMMBI U TIPOU3BCACHUSA I_II/I(l)p, HaxXO0XJICHHE MAaKCHMaJIbHOM

(MMHUMANBHOM) 1M (PBHI.




[IpencraBnenue uucia B BUJE HaOOpa HPOCTBIX COMHOKUTENEH. AJITOPUTM
OBICTPOTO BO3BEJCHHUS B CTENEHb. [I0OMCK MPOCTHIX YMCEN B 3aJaHHOM JHaNa3oHe

C NMOMOIIBIO ATOPUTMA «pemeTo JpaTocheHar

MHoropa3psHble IeJble YUCIIa, 3a/1a9d JITMHHON apudMeTHKu

SI3bik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbsl naHHBIX:

LIEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOruueckue. BerBieHus.
Cnoxwubie ycnoBus. Llukisl ¢ ycnoBuem. LIMKiIbI o mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIIMXCS B (aitax. TekcToBble W ITBOMYHBIC (HailIIbL.
QailnoBble nepeMeHHble ((ainoBble ykazaTenu). Urenue u3 Qaiina. 3anuch B
(aiin.

Pa3buenue 3anaun Ha noa3agaun. [loanporpaMmel (Ipoueaypbl U GyHKIIUN).

Wcnonb3oBanue cTaHaapTHON OMOIMOTEKHU A3bIKAa IPOTrPAMMHUPOBAHUS

Pexypcus. PekypcuBHble mpoueaypbl u (yHkiuu. Vcnonb3oBaHue creka ais

opraHusalvi pEKYpCHBHEBIX BBI3OBOB

Uucnennsle MetoAbl. TouHOe M NPUOMIKEHHOE pelieHus 3agaud. YucieHHoe
pellleHre YpaBHEHMH C TNOMOIIbI0 Mojadopa mapamerpa. YuCIEHHbIE METOJbI
pelleHusT YpaBHEHMH: MeToj T1epedbopa, METOJ MOJIOBUHHOTO JIETICHHUS.
[TpubmmkE€HHOE BBIUYMCIICHUE JUTMH KPUBBIX. Bhuncienue miomaneid Guryp c
MOMOIIBI0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJILHUKOB, METOJ Tpameruii).
ITouck ™makcumyma (MHUHHUMYMa) GYHKIIUA OJHOM TIEPEMEHHON METOJIOM

IIOJIOBUHHOTI'O OCJICHUS

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — GyHKUMM  sI3bIKa
IPOrpaMMUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TMOSABIECHUI CHUMBOJIa B CTpOKE,
pazbueHre CTPOKM Ha clioBa MO MpOOEIbHBIM CHMBOJIAM, TOUCK MOJICTPOKU
BHYTPH JaHHOW CTPOKH, 3aME€Ha HalJIEHHOW IMOACTPOKH Ha JAPYIYIO CTPOKY.
I'enepamus Bcex CIOB B HEKOTOpPOM alipaBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

orpannueHusM. [IpeobpazoBanue uncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

MaccuBbl M TIOCIENOBATENBHOCTH  4Hcel.  Bprumcienne  0000MIEHHBIX
XapaKTepPUCTUK JIIEMEHTOB MAacCMBa MM YHCIOBOM IIOCIEIOBAaTEILHOCTH
(CyMMBI, TIpOM3BEIEHHS, CpPEIHEro apu(pMETHUYECKOr0, MHHHMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLIMX
3aJJaHHOMY YCIIOBUIO). JIMHEHHBIM NOMCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.
ANropuT™MBI pabOTBl C 3JIEMEHTAMH MacCHBa C OJHOKpPAaTHBIM MPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEpHOro Maccua. [IpocTele MeTO/Bl COPTUPOBKU
(Meron Tmy3bIpbKa, MeETOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTUpOBKa
cimusiaueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBowunsrii

TIOUCK B OTCOPTHUPOBAHHOM MACCHBC




JIBymMepHBIE MacCHBBI (MaTpHibl). AJNTOPHUTMBI 00pabOTKH  JABYMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MAacCuBa IO 33JaHHBIM
IIpaBUJIaM, TOUCK 3JIEMEHTa B JIBYMEPHOM MacCUBE, BBIYMCIEHUE MaKCHUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOLIOB IByMEPHOI'O MAacCHBa

CnoBapu  (accouUMaTHBHBIE  MAacCHBBL,  OTOOpa)Ke€HHUs).  XOII-TaOJIULBI.

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

Crexku. AnHanu3 NpPaBUIBHOCTH CKOOOYHOTO BBbIpaXeHMs. Bbruncinenue
apu(pPMeTUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Micnonb30Banue ouepenu Al BDEMEHHOI'O XpaHEHUS JaHHbIX

Anroputmbl Ha rpadax. IlocTpoeHMe MHMHHMAaIbHOIO OCTOBHOTO J€peBa
B3BCHICHHOTO CBA3HOT'O HCOPUCHTHUPOBAHHOI'O rpa(i)a. KommaectBo PAa3IIMYHBIX
MyTel MEeX Iy BEpITMHAMU OPHUEHTHPOBAHHOTO allMKJINYECKOTo rpada. AIroputm

Jenkerpel

HepeBps. Peammsanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa Al 3alaHHOTO apUPMETHUUYECKOTO
BbIpakeHus. PexypcuBHbIe anropuTMbl 00xoja nepeBa. Mcnonb3oBaHue creka u

odepeau i1 00xoda iepeBa

JluHamuueckoe MporpaMMUPOBaHKUE KaK METOJ pelieHus 3a/ad C COXpaHEHHUEM
MIPOMEXYTOUHBIX Pe3yIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA

BapuWaHTOB, 3aJJa4i OIITUMHU3alluN

[Tonsitne 06 0OBEKTHO-OPHUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeToAbl 00beKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3paboTtka mporpamMmM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXO0/A.

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

HNudopmanronHbie TEXHOJIOTUN

Ananmu3 naHHbIX. OCHOBHBIE 3a/laud aHalIM3a JAHHBIX: MPOTHO3UPOBAHHUE,
KiIaccupuKalys, KiacTepusanus, aHanu3 OTKIoHeHui. [lociemoBarenbHOCTD
pelIeHHs 3aau aHalu3a JaHHBIX: COOP MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBIOOp M (WMIM) TOCTPOEHHE MOJENH, MpeoOpa3oBaHUe
JTAHHBIX, BU3YyalIM3allus TaHHBIX, WHTEpIpeTanus pe3ynbratoB. [IporpammHbie
cpenctBa W VIHTepHET-CepBUCHI UIsl OOpaOOTKM W TPEACTaBICHHS JIaHHBIX.

Bonpimme ganneie. MammaHoe o0y4yeHue

Ananuz AAaHHBIX C TIOMOIIBIO JJICKTPOHHBIX Ta6J'II/II_I. Brruncienue CYMMEI,

cpenHero  apupMETHYecKoro, HaubOoibliero (HAUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BpluncieHue KOB(I)(I)I/ILII/ICHTa KOppCisiiun AOBYX psAAOB JaHHBIX.




[MocTpoenue cronOuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue

rpaduxoB ¢yaknuii. [logbop MuHUYU TpeHAa, pelIeHre 3a1a4 MPOTHO3UPOBAHUS.

Pemenne 3aa4 ONITUMH3alU C IOMOIIBIO SJICKTPOHHBIX Ta6HI/II_[

I[I/ICerTI/IBaIH/IH npu MaTeMaTNu4cCKOM MOACIUPOBAHUN HCIIPCPBIBHBIX
nporeccoB. MojaenupoBanue ABIKEHHS. MojenupoBaHue OHOJOTHYECKUX
CHUCTEM. Maremarudeckue MO JCIn B 9KOHOMUKE. Briaucnurenbunie
AKCIIEPUMEHTHI ¢ MojensiMu. OOpaboTka pe3yabTaToB dKCHepuMeHTa. MeTon
HaMMCHBIIMNX KBaApaToOB. OHCHKa YUCJIOBBIX TIAapaMETpPOB MOACIUPYEMBIX
00BEKTOB M TpOIecCCOB. BoccTaHOBIECHHWE 3aBHCHMOCTEH 10 pe3yiabTaTam

JKCIIEPUMEHTA

BeposatHOCTHBIE MO/JIETIN. Meronas! Mosnre-Kapuo. NmMurannonHoe

MozenupoBanue. CHCTEMBI MaCCOBOTO OOCITYKUBaHHUS

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 omHoTHIHBIX 00BekTax. Ilone, 3amuces. Kimrou tabmunel. Pabora ¢ rotoBoit
6a3oil gaHHbIX. 3anoyiHeHHe 0a3bl JaHHBIX. llonck, copTupoBKa U (UIBTpPAIUL
JMaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
Brruncnsiemble 1mosist B 3anpocax.

MHuorotabnuvnapie 0a3bl JTaHHBIX. THIBI CBsi3ed MeXay Tabnunamu. BuenrHuit

kimo4. ILemocTHOCTH 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

TekctoBbiii mpomeccop. CpeacTtBa MOUCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbIE TEKCTOBBIE TOKYMEHThl. CHOCKH, OTJIaBJICHUE.
[IpaBuna uMTUpPOBAaHUS UCTOYHMKOB U odopMmieHUs OuOIMOrpaguuecKux

CCBIIIOK




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Undopmaruka, 10 xknace/ Yrpunosuu H./I., Ob1iecTBo ¢ orpaHU4eHHON
orBeTcTBeHHOCTHIO « BMHOM. JlabopaTopus 3HaHUI»; AKIMOHEPHOE 00IECTBO
«3narensctBo «lIpocsemenue»

* Undopmaruka, 11 xknace/ Yrpunosuu H./I., ObmiectBo ¢ orpaHu4eHHON

otBeTcTBeHHOCTHI0O « BUHOM. JIaGopaTopust 3HaHMiN»; AKIIMOHEPHOE OOIIECTBO

((HS}I&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
Nudopmatuka 10-11 kmacc. Ionskos K.1O.
https://kpolyakov.spb.ru/school/basebook.htm

Kypc mo EI'D Kab6anosa A. https://kompege.ru/course

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

JlemoHncTpannonnas Bepcus crannuu KEI'D. https://kompege.ru/

Nudopmaruka 10-11 knace. [Momsxos K. 1O.
https://kpolyakov.spb.ru/school/basebook.htm

Permry ET'D https://inf-ege.sdamgia.ru/




		2025-10-07T10:48:29+0300
	Алексеева Екатерина Петровна
	Я подтверждаю этот документ




