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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no uHpopmatuke (yriyOoaEHHBIN ypOBEHB) Ha YPOBHE CPEAHETO
oOumiero oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE TpeOOBaHMII K pe3yibpTaTam
OCBOEHHUSI OCHOBHOW  0Opa3oBaTelbHOM  MPOrpaMMbl  CPEIHEro  OOUIETO
oOpazoBanusi, npeacrasieHHbix B PI'OC COO, a takxke denepanbHOi paboueit
MPOrpaMMbl BOCITUTAHHUSL.

[Iporpamma 1o wuHpopMaTHKe MAET MPEACTABICHHWE O IeNAx, OoOIen
CTpaTermu OOy4YeHHUs, BOCHHUTAHHUA M PAa3BUTHS OOYyYarOIIMXCS CPEACTBAMHU
yueOHoro npeamera «WHdopmaruka» Ha yriyOJa€HHOM YpOBHE, YCTAHABIIMBAET
00s3aTeNbHOE MIPEIMETHOE CoJIep KaHue, peycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3ziesiaM U TeMaM Kypca, ONpEAeIsieT pacipeieIeHUE ero
no kiaccaM (rogaMm M3y4yeHus), Ta€T MPUMEPHOE pacHpe/eieHne yueOHbIX 4acoB
IO TEMAaTUYECKUM pa3fellaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
[OCIEI0BAaTENbHOCTh  HUX  M3YYEHUS €  y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3CH, JIOTUKH Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEN 00yUarIINXCS.

[IporpamMma 1o uHpOpMaTHKE ONPEENIIET KOJIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTHKU y4eOHOro Marepuaia JUisl KaKJI0ro roja u3yyeHus, B TOM 4HCIie
JUIA COAEPX ATEebHOTO HATOJHEHHs] Pa3HOTO BHJAa KOHTPOJIS (MPOMEXKYTOYHOU
aTTecTaluu oOyJaronmxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
rocyaapcTBEHHOM UTOroBoil arrecrauuu). [IporpamMmma no unpopmaTuke sBIASETCSA
OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX YYEOHBIX HporpaMM U Y4eOHHUKOB,
HOYPOYHOT'O TUIAHUPOBAHUSI Kypca YUUTEIIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYITHOCTh HMH(QOPMATHKH KaK HAYyYHOW JAUCHUIUIMHBI, HW3YyYarolien
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3allMU MH(POPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE  0O0JlacTM  TNpPUMEHEHHS  WH(DOpPMATUKH, TPEKIE  BCErO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXIUCHUIUIMHAPHBIA ~ XapakTep HWHPOPMATUKM W HMHYOPMAIMOHHON
JeSITeIbHOCTH.

Kypc unbopmaTuku mjis ypoBHS CpeIHEro 00IIero o0pa3oBaHUs SBIISCTCS
3aBepIIAIONIMM JTAallOM HEMPEPhIBHOW TOJATOTOBKM OOYYarOIIMUXCS B 00JacTd
MHPOPMATUKN U WH(GOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHHA, OMHpPAETCs
Ha cojiepkaHue Kypca MH()OPMATUKK YPOBHS OCHOBHOTO OOIIETro 0O0pa3oBaHUs U
OMBIT  TOCTOSTHHOTO  MpPUMEHEHUs  MH(POPMAIMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHH, Ja€T TEOPETUYECKOE OCMBICICHHE, MHTEPIpPETaluio U 0000IIeHne
ATOTO OTIBITA.



PesynbraThl  yriayOn€HHOTO ypOBHS  U3y4YeHHsT y4eOHOro mpeaMera
«MHdpopmarrkay OpPHUEHTHPOBAHBI Ha TMOJIYYEHUE KOMIETEHTHOCTEH IS
nocienyronein mpodecCHoHaTbHON NEATETHbHOCTH KaK B paMKax JTaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hel oOnacTsax. OHM BKITIOYAIOT B CEOS:

OBJIQJICHUE KJIOUEBBIMU MOHATHUSMH W 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCS JaHHAas MpeAMeTHash 00JacTh, Paclo3HABaHHWE COOTBETCTBYIOIIMX WM
PU3HAKOB M B3aUMOCBSI3€H, CTIOCOOHOCTh AEMOHCTPUPOBATH PA3IMUHBIE TIOJIXO/IbI
K M3YYCHHIO SIBJICHUN, XapaKTEPHBIX I U3y4aeMOi peIMETHON 001acTH;

YMEHUE peuiaTh THUIIOBbIE NPAKTUYECKHE M TEOPETUUYECKHUE 3aJayH,
XapakTepHbIE JUIsl HCIOJIb30BAHUS METOJOB M HWHCTPYMEHTapus JaHHOU
peIMeTHON 00J1acTH;

HaJlMyue TPEJCTABICHUN O JaHHOW MPEIMETHOMW O00JIaCTH KaK I€JI0CTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXHBIMU 00JacTsIMU
3HaHUMU.

B pamkax yriayO0ia€HHOTO ypoBHSI M3y4eHHS MH(POPMATUKU OOECredruBaeTCs
I[eJIeHaNpaBJIeHHAs MOJATOTOBKA OOy4YaloIIMXCS K MPOJOJDKEHHI0 00pa3oBaHUs B
opraHu3anusx  OpodeccHoHaIbHOro  Oo0pa3oBaHUS IO  CHEHHAIBHOCTSIM,
HETOCPEJICTBEHHO CBS3aHHBIM C HU(PPOBBIMH TEXHOJIOTHSMH, TaKUM Kak
nporpamMmHasi MHXeHepusi, MHGOpMaIMOHHAs 0e30MacCHOCTh, MHGOPMAIIMOHHbIE
CUCTEMBbl M TEXHOJOTHUU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJBIINE JaHHBIE U
MallMHHOE O00y4Y€HWe, MPOMBIIUIEHHbII MHTEPHET BEUIEH, WCKYCCTBEHHBIN
MHTEJUIEKT, TEXHOJIOTMM OECIpOBOJHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBbBIE
TE€XHOJIOTUH, CUCTEMBbI PACIpPEAENIEHHOIO PEECTPa, TEXHOJOTUH BUPTYyAIbHOW WU
JIOITIOJTHEHHOM peaibHOCTEM.

OcHoBHass 1enb u3y4deHuss yuyeOHoro mnpeamera «WuHdopmatuka» Ha
yriyOJI€HHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHusi —  OOecIleueHHe
JanbHENIIero pa3BUTUS WH(OPMAIIMOHHBIX KOMIETEHIUH OOy4Yaromerocs, €ro
TOTOBHOCTH K JKHU3HH B YCIIOBUSIX Pa3BUBAIOMIETOCS MHGOPMAIIMOHHOTO OOIIECTBA
U BO3pacTalolleil KOHKYPEHUMHM Ha pBhIHKE Tpylda. B cBs3uM ¢ 3TUM H3ydeHUE
uHpopmatuku B 10—11 kiaccax 10mKHO 00€CTICUUTD:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa IMOHUMAHUU POJH
uHpopMaTtrkyd, HUHPOPMAIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJOTHM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMHUPOBAHHOCTh YMEHHMH pa3nuyath (PakThl W OICHKH, CPAaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh WX CBSI3b C KPUTEPUSMH OIEHUBAHHUS U CBSI3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOUN LIEHHOCTE!, ITIPOBEPSTH HA IOCTOBEPHOCTH U
00001maThs nHPOpPMAIIHNIO;



c(OPMHUPOBAHHOCTh  MPEJCTAaBIECHUH O  BIUSHUM  MHGOPMALIMOHHBIX
TEXHOJIOTUA Ha JKU3Hb 4YeJloBeKa B OOIIECTBe, MOHMMAaHUE COIMAJIBHOTO,
SKOHOMHUYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOIO, FOPUIUYECKOTO, MPHPOJHOIO,
HPrOHOMUYECKOTO,  MEAULMHCKOTO U  (U3HOJOTHYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

NPUHATUE NMPABOBBIX U STUYECKUX ACTIEKTOB MHPOPMALIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3AHUE U MCIIOJIB30BaHUE
MH(GOPMALIMOHHBIX CUCTEM, PACIIPOCTpaHEHUE HHPOPMAIIHH;

CO3/IaHHE€ YCJIOBUU JUIsI Pa3BUTHS HABBIKOB y4eOHOMW, MPOEKTHOH, HAy4YHO-
UCCJIEIOBATENLCKOM M TBOPYECKOM NEATENIbHOCTH, MOTHUBAIIMKM OOYYalOlUXCs K
CaMOpPa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHPopMaTrkay BBIAEISIOTCS YETHIPE
TEMATUYECKUX pa3aena.

Paznen «llu¢poBasi rpamMoOTHOCTB» IIOCBSIIEH BONPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JAPYTUX 3JIEMEHTOB LU(PPOBOTO  OKPYKEHHs, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPAIL[MOHHOMN cUCTEMBI, paboTe B
cetu VHTEpHET U UCIHOJNB30BAHUIO HWHTEPHET-CEPBUCOB, HWH(OPMAIMOHHON
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HMHGPOPMATHKW» BKIIOYAET B ceOs
NOHATUHHBIM anmapar WH(OPMATUKH, BONPOCH KOJIMPOBAaHUSA HH(pOpMaLUH,
u3MepeHus WH(POpPMAIMOHHOTO 00BbEMA MAaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOZEIIUPOBAHUS.

Pazngen «AaropurvMbl M NPOrpaMMHPOBAHMe)» HANpaBIEH Ha pPa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHUSI, pa3pab0OTKy aJrOpUTMOB U OLIEHKY MX CIOXHOCTH,
(opMupOBaHHE HABBIKOB peaM3alliy MPOTpamMM Ha S3bIKAaX MPOTrPaMMHMPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen «AHpopManmoHHbIE  TEXHOJOTMM»  TIOCBSIIEH  BOMPOCAM
OPUMEHEHUsT HH(MOPMAIIMOHHBIX TEXHOJOTUH, PEaTM30BaHHBIX B MPHUKIATIHBIX
IPOrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIE B 3aJa4ax aHaJIN3a
JaHHBIX, HMCIOJb30BAaHUIO 0a3 JAHHBIX M JJIEKTPOHHBIX TaOMUI[ ISl PEIECHUs
MPUKJIAAHBIX 33]a4.

B npuBeaéuHom npanee copep:kanuu ydeOHoro mpenmera «HMudopmaTukar»
KYPCUBOM  BBIJIEJECHBI JIONOJHHUTEIBHBIE TEMBI, KOTOpbIE HE BXOIAT B
00s13aTeNbHYI0 IpOorpaMmMy 00y4YeHHSs, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHHUS
OTJIEJTbHBIM MOTHBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYriyOonéHHbI  ypOBEHb U3Yy4YEHUSI HMHPOPMATUKH pPEKOMEHAYETCS st
TEXHOJIOTUYECKOrO0  MpPOQUiIsl, OPUEHTHPOBAHHOIO HAa  MHXXEHEPHYI0 U
uHDOpMaAITMOHHYIO Ccdephl AEATEIBHOCTH. YTIIYOJIEHHBIH YpOBEHb W3y4YEHUS
nH(popMaTHKU 00€CIIeUNBACT: MOATOTOBKY OOYYarONUXCsi, OPUEHTHPOBAHHBIX Ha



CHEeUaIbHOCTH B 00JACTH HH(DPOPMALMOHHBIX TEXHOJOTMM M WHKEHEPHbIE
CHEIUAIbHOCTH, Y4YacTUE B MPOEKTHONM U MCCIENOBATEIbCKON JESITEIbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMH HAIPaBICHUSAMH OTpacid HUH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUM, MOATOTOBKY K YYAaCTHIO B OJIMMIINAAAX U CIade
EauHoro rocyiapcTBEHHOT0 sK3aMeHa 1o HH(pOpMaTHKeE.

[TocnenoBarenbHOCTh M3Y4YEHHUSI TEM B TpeliesaXx OJIHOrO rojaa oOydeHHs
MOXXET OBbITh HM3MEHEHA [0 YCMOTPEHHMIO YUMTENs MPU MOArOTOBKE pabdoyeit
MIPOrpamMMBbl U MOYPOYHOIO IJTAHUPOBAHUS.

Ob11ee yuCiIo YacoB, pEKOMEHAOBAHHBIX NIl U3y4YeHHs] HHPOPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 gaca B Heneno), B 11 kimacce — 136 yacos (4 gaca
B HEJICIIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeboBanust TexHUKHM O€30MACHOCTM W THUTHMEHBI TMpU paboTe ¢
KOMIIBIOTEPaMH U JPYTUMU KOMITIOHEHTaMU ITU(POBOTO OKPYKEHHS.

[TpuHUIMIBI paOOTHl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. APXUTEKTYpa
¢on Helimana. ABTOMAaTHYECKOE BBIIOJIHEHUE MPOrPaMMBbl MPOLIECCOPOM.
OnepatuBHas, TOCTOSHHAas M JoJroBpeMeHHass mnamsaTh. OOMeH JaHHBIMHU C
rmoMouIpt0 muH. KoHTposieps! BHEMHUX YCTPOUCTB. [IpsAMoii 1oCcTyn K maMsTy.

OCHOBHBIE ~ TEHACHLIMM  pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapamiensHble BBIYMCIICHHUS. MHoromnpoueccopHbie CUCTEMBI.
CynepkomnbloTepsl. PacrpesienéHHble BbIUUCIUTENbHBIE CUCTEMbI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTPOWCTBA HU WX pPOJIb B
KOMMYHUKAIUSX. Bcerpoennsie KOMIIBIOTEPBI. MUKpPOKOHTPOJUIEPHL.
PoboTu3npoBaHHbIe TPOU3BOICTBA.

[IporpamMmMHOe obOecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
MIPOrpaMMHOro oOecreyeHus: U uX Ha3HaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHnss MOOWIBHBIX yCTpoWcTB. IlapamnensHoe mNporpaMMHpOBaHUE.
CucteMHoe mnporpamMHoe oOecreueHue. OnepalnoHHbIE CUCTEMbl. Y THIIMTHI.
HpaviBeppl  ycTpouicTB. MHCTasiuuss W = JEUMHCTAULALUSA  IPOTPAMMHOIO
obecreyeHusl.

@aitnoBblie cucTeMbl. [IpuHIMOBI pa3MeleHus W UMEHOBaHUs (HaloB B
nosroBpeMeHHor namatu. [labnons! 11t onucanus rpymi (haisaos.

[Iporpammuoe obecnieuenue. JInieH3upoBaHUE MPOrPAMMHOI0 OOeCIieUeHus
u 1udpoBeix pecypcoB. [lpompuerapHoe u  CcBOOOJHOE MPOTrpaMMHOE
oOecneuenre. Kommepueckoe 1 HEKOMMEPUYECKOE HUCIIOJIb30BAHUE MTPOIPaMMHOTO
oOecrieueHuss U LHUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTAHABIMBaeMas
3aKoHoAaTenbCcTBOM Poccuniickon denepanyu 3a HENPABOMEPHOE HCIIOJIb30BAHUE
IPOrpaMMHOT0 oOecrieueHus U IU(PPOBBIX PECYPCOB.

IIprHIMIBI TOCTPOEHUS U ANapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
Ceresbie npotokodbl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKobI
creka TCP/IP. CucrtemMa TOMEHHBIX UMEH.

Paznenenue IP-cetu Ha moncetw ¢ momouiplo mMacok mnojacereil. CereBoe
agMUHHACTpUpoBaHue. [lolydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hanuuusl CBA3U € y3JoM cetd. OmnpeneneHue MapuipyTa JBUKEHUS
NIAKETOB.

Buner  pestenbHoctn B cetn  Murtepuer.  CepBucel  MHTepHeTa.
['eounpopmarimonnbie cucTembl. ['€0J0KaIlMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHU



(Hanpumep, JOKalus MOOUIIBHBIX Teae(dOHOB, OIpEACNIEHUE 3arpy>KEHHOCTH
aBTOMAarucTpaseil), HHTEpHET-TOPTOBIIsA, OpPOHUPOBAHUE OUIIETOB U TOCTUHHUIL.

l'ocynapcTBeHHBIE AJEKTPOHHBIE CEpPBUCHI U yciayrd. ColuanbHbIE CETH —
OpraHu3alus KOJUICKTMBHOTO B3aMMOJCUCTBUS W OOMeHa aaHHbIMU. CeTeBoi
ATUKET: TMpaBWiia TMOBeAeHUs B Kkubeprpoctpanctse. [IpobiieMa MOIMHHOCTH
noyiyaueHHoU nHopmanuu. OTKpeITbIE 00pa30BaATENbHBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YIpO3bl, CBSA3AaHHBIE C HCIIOJIb30BaHUEM
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOTHA. O0mmme mpoOiIeMbl 3aluThl
uHpopmaruu  u  uHOpMarmoHHOW  Oe3zomacHocTH.  CpeacTBa  3alUTHI
uH(pOpMaIIUM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATHU3MPOBAHHBIX
uHpopMaIlMOHHbIX  cucTemax. IIpaBoBoe oOecrieueHne HMHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBparieHue HECAHKIIMOHUPOBAHHOTO JocTynma K JUYHOU
KOH(UIESHIUAIBHOW MH(POpMAINKU, XPaHAIIECHCS Ha MEPCOHATLHOM KOMITBIOTEPE,
MOOWJIBHBIX yCTpoicTBax. BpenonocHoe mporpamMmHoe oOecrieueHrue U CrocoObl
O00ppOBI C HUM. AHTHUBUPYCHBIE TMporpaMMbl. OpraHusaius JHAYHOTO apXuBa
uHpopmanuu. PezepBHoe konupoBanue. [laposbHas 3anuTa apxusa.

[udpoBanne nanHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[Mudper npoctori 3amensl. [ludp Lezaps. [udp Bumwxenepa. Anroputm
mudpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nannsie u 3HaHud. MHDOpMalMOHHBIE MPOLIECCHl B MPUPOJIE,
TEXHUKE U OOLIECTBE.

HemnpepbiBHBIE ¥ TUCKPETHBIE BEJIUYMHBI W CUTHAIBI. HeoO0xoammocTh
JTUCKpeTU3auu WHGOpPMAIMK, TPEAHA3HAYCHHOW ISl XpaHEHWs, Tepenayud u
00paboTKH B U(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEPHBIC  KOJIBI.
JlexoaupoBaHue COOOIIECHUM, 3aITMCAHHBIX C TMOMOIILI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. IlocTpoeHne OIHO3HAYHO AEKOAMPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuIbl n3MepeHust KomuecTBa nHpopManuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MH(POPMALIUH.

CucteMbl cuucieHus. Pa3BépHyTas 3amuch MENbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuuciaeHus. CBOMCTBA MO3UIIMOHHON 3alKCH YHUCHA:
KOJIMYECTBO IU(pP B 3aMUCH, MPU3HAK JEIMMOCTH YHCIIa HA OCHOBAHUE CHCTEMBI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia 1IEJIOr0 Ynciia U3 P-U4HOM CUCTEMBbI CUHUCIICHUS B
JECATUYHYIO. AJITOPUTM TMEpPEeBOJa KOHEUHOW P-WYHOW ApoOM B JACCATUUYHYIO.
ANTOpPUTM TIepeBOjia IEJIOTO Yuciia U3 JECATUYHOW CHUCTEMBbI CUUCIeHus B P-
nuyHyro. IlepeBog KoHeuHOM JecsaTW4YHOW Apobu B P-wunyr. JlBowdHnas,
BOCBMEpPHUYHAS W LIECTHA/LIATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXKIY HUMHU.



Apudmernueckre orepanuyd B MO3UIIMOHHBIX CHUCTeMax cuucieHus. TpouyHas
YPAaBHOBEILICHHAs! CUCTEMA CUUCIICHUS. JIBOMUHO-IECITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgHobGaiiTHBIE KOIUPOBKH.
Cranmaptr UNICODE. KomumpoBka UTF-8. Ompenenenue wHPOPMAIMOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHUN.

KomupoBanue  u3zoOpaxkenuil. Ouenka  uHOOpPMAIMOHHOTO  00BEMA
rpauUecKuX TaHHBIX MPH 33JIaHHBIX pa3pelieHUuu U TITyOuHe KOJAUPOBAHUS LIBETA.
IIBetoBbie Momenu. BekTtopHoe komupoBanue. @opmarsl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KoaupoBanue 3Byka. OuieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
IIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIIHOCTH KOAUPOBAHUSI.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHMs. BpICKa3bIBaTEIbHBIE (POPMBI
(npenukatsl). KBaHTOPBI CyIIE€CTBOBAHUS M BCEOOLTHOCTH.

Jlornyeckue omnepauuu. TaOnuibl UCTUHHOCTH. Jlornueckue BbIpaXKEHUS.
Jlornueckue Ttoxaecrsa. JlOKa3aTelbCTBO JIOTMYECKUX TOXKAECCTB C IIOMOIIBIO
TaOJIMIl UICTUHHOCTH. Jlorndeckue onepaiuy 1 ornepaluy HaJl MHOKECTBaMHU.

3aKkoHBl aIreOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpPa3OBaHUS JOTUYECKUX
BbIpakeHNH. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHH.

Jlornyeckue QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOYKHBIX JIOTUYECKUX
GYHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIE CUCTEMBI TOTUYECKUX (DYHKIIHMA.

Kanonnueckne  @opmbl  Jormueckux  BblpakeHuil.  CoBepILEHHbIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, QJITOPUTMBI HX
MOCTPOCHUS 110 TaOJIUIIE UCTUHHOCTH.

Jlormyeckue »3J€MEHTBI B coOcTaBe KommbloTepa. Tpurrep. Cymmarop.
Muoropa3psaaeii cymmarop. [loctpoeHne cxeM Ha JOTMYECKHX 3JIEMEHTax II0
3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiienre LENbIX YKMCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JAvana3oHa 4YuCeJl IPU OrPaHUYECHUM KoJudecTBa paspsanaoB. llepenonHenue
pa3psTHONM CeTKH. be33HakoBbIE W 3HAKOBBIC JdaHHBIC. 3HAKOBBIM OWUT. JIBOMYHBIN
JOTIOJIHUTENIBHBIA KOJI OTPULIATEIIbHBIX YUCEN.

[lobutoBble Jormyeckue onepauuu. Jlornueckuit, apudmernueckuii u
nuKImdeckui  casurd.  [IudpoBanue ¢  MOMOIIBIO TOOMTOBOM  Omepaluu
«uckimovaroee M.

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B MaMATH KOMIBIOTEpA. 3HAYaILAs
4acTh M MOPSAIOK 4ucia. Jlnana3zoH 3Ha4eHUN BeNIECTBEHHBIX uucen. [Ipobiemsl
XpPaHEHUs1 BELIECTBEHHBIX YHCEJ, CBSA3aHHBIE C OIPAHMYECHUEM KOJIMYECTBA
paspsaoB. BeinosiHEHHWE onepalii C BELIIECTBEHHBIMH 4YHCIIAMH, HAKOIUICHUE
OIIHUOOK TIPH BBIYUCIICHUSIX.



AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

Omnpenenenre BO3MOXKHBIX pPe3yJbTaTOB pabOThl MPOCTEHIIUX aITOPUTMOB
YOPABJIECHUS MCIOJHUTEISIMU M BBIYMCIHUTENBHBIX aldropuTMmoB. OrnpeneneHue
UCXOIHBIX TAHHBIX, IPU KOTOPBIX aJTOPUTM MOXKET AaTh TPEOYyEMBbIil pe3yabTarT.

Ortanbl pemieHusl 3aJad Ha KoMmIbloTepe. MHCTpyMEHTalbHBIE CPEACTBA:
TPAHCIATOP, OTJIAMYUK, TpodmiupoBIMK. KoMmMOnwismuss W HHTEpIpeTaIus
nporpaMm. BupTyasibHble MallIMHBI.

WNurerpupoBanHas cpeaa pa3padOTKu. Meroasl OTJIAJKH POrpamM.
Hcnonbs3oBaHne TpacCUpOBOYHBIX Tabmuu. Otnanounsiid BbeiBoA. Ilomarosoe
BBIIIOJTHEHUE TTpOorpaMMbl. Toukn octaHoBa. [I[pocMOTp 3HaUYEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX:
LEJIOYMCIICHHBIE, BEIIECTBEHHbIC, CHMBOJIbHBIE, JIOTMUECKUE. BerBieHus.
Cnoxuple  ycnoBusa. Iluknel ¢ ycnoBueM. Llukibl 1O IEPEMEHHOM.
B3anMo3aMeHseMOCTh ~ pa3NMYHbIX  BUAOB  IUKIOB. MHBapuaHT  LHMKIIA.
CocraBieHrue LUKIA C HUCIIOJB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBApUAHTA
UKJIA.

JIOKyMEHTHpOBaHUE Iporpamm. Hcnonb3zoBanue KOMMEHTAPUEB.
[ToaroToBka onucaHusi IPOrpaMMbl U HHCTPYKIUU JJIS MTOJIb30BATENS.

AnroputMbl 00pabOTKH HATypaJbHBIX YMCEIN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CUHUCIEHHUs: pa30MeHue 3amuch 4ucia Ha OTAeNbHble LUQpBHI,
HaxOXXJE€HUE CYMMbl M TMpPOU3BEIEHUS ULU(Dp, HAXOKICHUE MAKCHUMaIbHOU
(MUHUMAaTBHOW) UG PBHI.

HaxosxeHue Bcex MpOCThIX YUCeN B 3aJaHHOM Juamnas3one. [IpencraBinenue
quclia B BUE€ HAOOpa MPOCTBIX COMHOKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

OO0paboTKa JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIE (ailiibl.
QaiinoBble nepeMeHHble ((ainoBble ykazaTenu). Utenue u3 Qaiina. 3anuch B
daii.

Pazbuenue 3amaun Ha noazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcusa. PexypcuBnble 00bekThl ((pakransl). PexypcuBHBIC TMpouenypsl u
¢ynkuuu. Mcnonb3oBaHue cTEKa sl OpraHU3alii PEKypPCUBHBIX BBI30BOB.

Hcnonb3oBanne CTaHAapTHOM OWOTUMOTEKM S3bIKa MPOrPaMMHMPOBAHUS.
[lonkmtouenue  OMOAMOTEK  MOANPOTrPaMM  CTOPOHHUX  NPOU3BOJIUTENCH.
MoaynpHBIA NPUHIAIN HOCTPOECHUS NPOTPAMM.

Uucnennsle Metoapl. TouHoe ©  TpUOMKEHHOE pEIICHUs  3aayu.
YuclieHHbIE METO/IbI pEelICHUsl YPaBHEHHI: MeTo]] iepedopa, METO 1 MOJIOBUHHOTO
nenenus. [lpubnk€HHOE BBIUMCICHHE UIMH KPUBBIX. BhluncieHue rmiomaaein
Guryp ¢ NOMONIbIO YHUCICHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilouck makcumyma (MUHUMyMa) QYHKIMH OJHOM TepeMEHHOU
METOZOM MOJIOBUHHOTO JEIEHUS.

OOpaboTKka CHMBOJBHBIX JaHHBIX. BCTpoeHHBIE  (QYHKIMH  S3BIKA
MIPOTPaAaMMUPOBAHUS JJIsI 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJNTOPHUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TMIOJCYET KOJIMYECTBA TOSBJICHUM CHMBOJIA B CTPOKE,
pa3OveHrue CTpOKM Ha CJoBa MO NPOOENbHBIM CHMBOJIAM, MOUCK MOACTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aMEHA HANJCHHON MOACTPOKM HA APYIYH0 CTPOKY.
['enepamisi Bcex CJIOB B HEKOTOPOM an(aBUTE, YIOBICTBOPSAIOMINUX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TOCHEAOBATEIIBHOCTA 4YHCeNl. Bbruucienne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCUBa MJIM YUCIOBOU MOCIEAOBATEILHOCTH (CYyMMBI,
MPOU3BEJCHUS, CPEIHEr0 apu(hMETUYECKOr0, MUHUMAJIBHOTO M MaKCHMaJIbHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3a/laHHOMY YCIIOBHIO).
JIMHEHBIN IOKUCK 3aJJaHHOTO 3HAUYCHHUS B MACCHUBE.

CoptupoBka oHOMEpHOTO MaccuBa. [IpocTeie METOBI COPTUPOBKU (METOJ
nmy3bIpbKa, METOJ] BbIOOpa, COpPTHpOBKa BcTaBKamu). COPTUPOBKA CIHSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBI O0O0paOOTKH JBYMEPHBIX
MaCCHBOB: 3aIl0JHEHUE ABYMEPHOTO YHCIOBOIO MAaCcCHUBA IO 33JaHHBIM MpaBUIIaM,
MOMCK 3JIEMEHTA B JJBYMEPHOM MAcCCHBE, BHIUYUCIECHHE MaKCUMyMa (MUHUMYyMa) U
CyMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, NEPECTAaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

NudopmanuoHHbie TEXHOJIOTHU

TexcroBerit mporieccop. PenaktupoBanue u (opmarupoBanue. IIpoBepka
opdorpapun m rpammatuku. CpeacrBa NMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanme  ctuiieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KommekTuBHas paboTra ¢ JIOKyYMEHTaMHU.
NHcTpyMeHTBI pelieH3upOBaHUs B TEKCTOBBIX Mpolieccopax. OOiauyHble CEPBUCHL.
HenoBass mnepernmcka. Pedepar. I[IpaBuna uMTHpOBaHUS HCTOYHHKOB U
opopmieHusi Oubnnorpaguueckux ccpuiok. OQopMieHue CIUcKa JUTEpaTyphl.
3HAKOMCTBO C KOMITBIOTEpPHOM BEPCTKOM TeKkcTa. TeXHUYECKHE CpeacTBa BBOJIA
TekcTa. Crnenuaau3upoBaHHBIE CPEICTBA PEAAKTUPOBAHMS MaTEMaTHYECKHUX
TEKCTOB.

Ananu3 naHHbix. OCHOBHBIE 3aJlayd aHalIM3a JaHHBIX: MPOTHO3UPOBAHUE,
kjnaccudukanus, KiacTepuszanus, aHaiu3 OTkIoHeHui. [locienoBarenbHOCTh
pelieHus 3ajad aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OIICHKA
KauyecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl JTaHHBIX, UHTEPIpETalus pe3yabTaroB. [Iporpammubie cpeactsa u



MHTEPHET-CEPBUCHI 11 00pabOTKM U TpEJICTaBlICHUs JaHHBIX. bosbiive naHHbIe.
MarmmaHoe o0yuenue. HTemeKTyanbHbli aHaIu3 TaHHbIX.

AHalIU3 JJaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TaONUIl. BblunclieHHe CyMMBlI,
CpeaHero apu(pMETHIECKOr0, HAMOOBIIETO (HAUMEHBIIET0) 3HAUCHHSI JHAna30Ha.
Boluucnenne kodpduimenta KOppeisiuu JByX psAIoB JOaHHbIX. [locTpoeHue
CTOJIOUATHIX, JMHEHYAThIX M KpyroBbix nuarpamm. [locTtpoenue rpadukoB
¢bynkuuid. [Togbop muHUM TpeHa, pelieHre 3a1a4 TPOrHO3UPOBAHUS.

YucneHHoe pelieHHEe YpaBHEHHMM C TIOMONIbIO MoAOOpa mapaMmerpa.
Ontumuzanus Kak MOWCK HAWJIY4Ilero PelIeHUsl B 3aJaHHbIX yciaoBusax. Llenesas
¢byHkuusg, orpanuyeHus. JlokanabHble M TJIOOAJBHBIA MHUHHUMYMBI I€JIEBOM
¢byHkuuu. Pemenue 3a1a4 onTUMU3AIUU C TOMOUIBIO 3JIEKTPOHHBIX TaOuII.

11 KITACC

Teoperuveckne 0CHOBbI HHPOPMATHKH

Teopernyeckne MOAXOAbl K OLEHKE KoJMYecTBa MHGOpMAUU. 3aKOH
apnutuBHOCTU MH(popMauuu. dopmyna Xapriu. MHpopmanus U BepOATHOCTS.
®opmyna llleHHoHa.

Anroputmel cxaTus naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTHs JNAHHBIX C IIOTEPSMH. Y MEHBUICHUE
riyOuHBI KomupoBaHus 11Beta. OCHOBHBIE Ueu anroputMoB cxatust JPEG, MP3.

CkopocTp mepenauv JaHHBIX. 3aBHCHUMOCTb BpPEMEHH INIE€peladd  OT
MHPOPMAITMOHHOTO 00BbEMA JAHHBIX U XapaKTEPUCTUK KaHana CBsA3H. [IpuuuHBI
BO3HUKHOBEHUs OIMOOK TMpu 1mepepade JaHHbIX. Koabl, no3Bostonye
oOHapy>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBropenriem 6utoB. Kojasl XoMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W HUX B3auMmozaeucTBue. CHUCTEMHBIN
s dext. Yrnpasienue kak nHGOpMaAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenn n momenupoBanue. Llens MonennpoBanus. COOTBETCTBHE MOJEIH
MOJEIIUPYEMOMY OOBEKTY WJIM MpoLeccy, Lean MoaenupoBanus. Gopmanuzanus
NPUKJIAJHBIX 3a7a4.

[IpencraBiaeHune pe3ynbTaTOB MOJCIUPOBAHHUS B BUAC, YAOOHOM MJis
BOCHPUSATHS YesoBekoM. I'paduueckoe npeacTaBieHre JAaHHBIX (CXEMbl, TAOJIHIIbI,
rpadukn).

I'padsl. OcHoBHBIE noHATHS. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTU. PemieHne
QITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaimu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOIO TYTU MEXAYy BepliMHaMu rpada, ompeneieHue KOJIMYECTBa
Pa3IMYHBIX MyTEW MEXKy BEpIIMHAMUA OPUEHTHUPOBAHHOIO allMKINYECKOTO rpada).



Hepesbsi. bunapnoe nepeBo. JlepeBnsi moucka. CrnocoObl 00xona nepesa.
[IpeacraBnenue apupMeTHUECKUX BBIPAXKEHHUM B BHJIE AepeBa. JIuCKpeTHbIe UTpbl
JIBYX UTPOKOB ¢ moHoM nHpopMmanuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OTHCAHUE CTPATETHH UTPHI B TAOIMYHON (hopMe. BRIMTPHINIHBIE M TPOUTPHITITHBIC
MO3ULINU. BBIMTPBILIHBIE CTPATETUU.

CpelncrtBa MCKYCCTBEHHOTO MHTEIUIEKTa. CepBHUCHI MAIIMHHOTO IEPEBOJA U
pacno3HaBaHusi yCTHOU peud. KorHUTHBHBIE cepBUCHL. MneHTudukanus u mouck
M300paKeHU, pacro3HaBaHue U1, CamooOyyaromuecs CUCTEMBL.
HcKyCCTBEHHBIM HMHTEIUIEKT B KOMIBIOTEPHBIX Urpax. Mcmosb3oBaHMe METOIOB
UCKYCCTBEHHOI'O0 MHTEIUIEKTa B OOydaromuXx cuctemax. lMcnoib3oBaHue MeTO0B
UCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemiel. [lepcrnekTuBebl
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIUICKTYaJIbHBIX cucTeM. HelipoHHsie ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBaHHE

Qopmanu3anus  NOHATHSA  anroputma.  Mammuea  TeropuHra  Kak
YHUBEpCaJIbHasi MOJIeJIb BeruuciaeHuil. Tesuc Yépua—TrropuHra.

OrneHka CIOXHOCTH BbIUMCIeHUN. BpeMst paOoThl 1 00BEM HCIONIB3YyEeMOM
MaMsATH, HWX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACHUMIITOTUYECKONW CIIOKHOCTH QITOPUTMOB. AJICOPUTMBI  MTOJIMHOMHUAJIBHOU
cnoxuocT. IlepeGopHbie anroputmbl. [Ipumepsl pa3IUYHBIX —aJITOPUTMOB
peLIeHUsI OJHOM 3aa4i, KOTOPbIE UMEIOT Pa3JIMYHYIO CJI0KHOCTb.

[lonck mpoCTBIX 4YMCEN B 3aJaHHOM JHANAa30HE C ITOMOIIBIO aJITOPUTMA
«petieto DparocheHay.

MHoropa3psHble 1eNble YnCia, 3a/1a4d JJIMHHON apu(METUKH.

CnoBapu  (accollMaTMBHBIE MAaCCUBBI, OTOOpakeHMsI).  XOII-TaOIHIIBL.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JUTSl 3aJJaHHOTO TEKCTA.

Creku. AHaIM3 MPaBUIBHOCTH CKOOOYHOIO BBIpaKEHHs. Bbluucnenue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOM (opMme.

Ouepenu. Mcnonbs3oBanue ouepeau Jjisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHHMaIBHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBS3HOTO HEOpPUEHTHUPOBaHHOTO rpada. KommuecTBo pazmudHbIX
MyTell MEeXAy BepLIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOro rpada. Airoputm
JIEUKCTpHL.

JHepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapubie) paepeBbs. [locTpoeHue pepeBa i 3aJaHHOTO apUPMETHIECKOTO
BbIpakeHUsl. PekypcuBHbBIE anroputMbl o0xoja aepeBa. Mcnonap3oBaHue creka U
ouepenu s 00xoja IepeBa.

JluHamMu4ecKoe NpPOrpaMMHUpPOBAHME KaK METOJI PEIIEHUS 3aJad  C
COXpPAaHEHUEM IPOMEXYTOUYHBIX PE3YJbTATOB. 3aJauyH, PEUIaeMble C MOMOIIbIO



JTUHAMUYECKOTO MPOrPAMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUU.

[TonsiTne 00 0OBEKTHO-OPUEHTUPOBAHHOM TpOrpaMMupoBaHu. OOBEKTH U
kiaccel. CBo#cTBa M MeTOAbl 00bEeKTOB. OOBEKTHO-OPUECHTHPOBAHHBINA aHAIH3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOIO MOAXOJA.
WNukancynsiuus, Hacneg0oBaHUE, MTOTUMOPPU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IlpoekTupoBanue wuHTEpdeiica
nosb3oBatens. Vcrmonapb30BaHWE TOTOBBIX — YHPABIAEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeiica.

O630p  s3bikOB  mporpammupoBanus.  [lonsitue o  mapamurmax
IPOrpaMMHUPOBAHMS.

NupopmanuoHHbIC TEXHOJIOTHH

Ortanbl  KOMIIBIOTEPHO-MAaTEMATUYECKOIO0  MOJEIMPOBAHMS: IOCTAaHOBKA
3ajayd, pa3paboTKa MOJENW, TECTUPOBAaHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOACIUPOBAHUS.

JluckpeTnzanuss TpU MaTEMAaTHYECKOM MOJECIUPOBAHUU  HEMPEPBIBHBIX
npoueccoB. MogenupoBaHue JBHXKEHHS. MojaenupoBaHue  OMOJOTHYECKHX
cucteM. MaremaTMdyecKue€  MOJEIM B SKOHOMHUKE.  BbluuciauTenbHble
AKCIIEPUMEHTHI C MOAEIISIMHU.

OOpaboTka pe3yabTaTOB dKCHEpUMEHTa. MeToJ HauMEHBIIMX KBaJpaTOB.
OneHka YHCIOBBIX MApaMETPOB MOJECIHPYEMBIX OOBEKTOB M  IPOLECCOB.
BoccTranoBieHue 3aBUCUMOCTEN MO pe3yJIbTaTaM KCIIEPUMEHTA.

BepostHoctaeie Momenu.  Mertoast Monte-Kapno.  MMmurtaunonHoe
mMoenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUSI.

Tabnuuneie (pensiimoHHBbIC) Oa3bl NaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBeJleHnii 00 OMHOTUIHBIX 0OBekTax. Ilose, 3amuch. Kimrou tabiammel. Pabora ¢
roToBoM 0a30il JaHHBIX. 3anojHeHWe O0a3bl JaHHbIX. [loMCk, copTUpOBKa U
buabTpanMs TaHHBIX. 3ampoChl Ha BBIOOPKY JAHHBIX. 3alpoChl C MapaMeTpamu.
Brruncinsemsie nois B 3arpocax.

MuoroTtabiuunple 0a3bl JaHHBIX. THIBI  CBsA3EH MEXIy TaOIMIIaMHu.
Buenmnuit kitou. IemoctHOCTh 0a3bl JaHHBIX. 3aIPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

NuTepuer-npunoxenus. [IoHsaTHE O CEpBEPHON U KIMEHTCKOW YacCTsX CauTa.
TexHoJIOrusl «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA U HENOCTaTKU. OCHOBBI S3bIKA
HTML u xackamubix Tta0mui ctuier (CSS). Cuenapuu Ha s3bike JavaScript.
®opMbI Ha BEO-CTpaHUIIE.

Pa3menienne BeO-caliToB. Yciyra XxocTuHra. 3arpyska (aiijioB Ha CauT.

BBon m300pakeHu C WCIONB30BAHUEM PA3TMYHBIX ITU(POBBIX YCTPOUCTB
(mudpoBeix (QoToanmapaToB U MHUKPOCKOTOB, BHUIEOKaMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTB). I'paduueckuii penakrop. Paspemenue. Kagpuposanue. McnpaBinenue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOpPpEKUHsS  IIBETA.
ObecuBeunBaHrue UBETHBIX H300paxeHuil. Peryms. PaGota ¢ oGmactamu.
OUIBTPHI.

MHuorocnoiiabie u3o0OpaxkeHusi. TekcroBble cinou. Macka cnosi. Kanansl.
Coxpanenue BbleeHHOW obOsactu. [loaroToBka miuttocTpanuid uisi BeO-CaiToB.
AHUMHpOBaHHBIE H300paKEHUSI.

BextopHas rpaduka. I[lpumutuBbl. HW3MmeHeHue mopska 3JIEMEHTOB.
BripaBauBanue, pacnpenenenue. ['pynmmpoBka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBanue KOHTYpoB. BekTopu3zaiius pacTpoBbIX H300paKEHUH.

[IpyHIMIOBI TIOCTPOCHUST W  PENAKTUPOBAHUS TPEXMEPHBIX  MOJENEH.
Cerounble moxenu. Marepuanel. MoaenupoBaHUE HCTOYHHUKOB OCBELICHUS.
Kamepnl. AnnutuBHbie TexHosioruu (3D-mpunteps). [loHsTHE O BUPTyaJIbHOU
PEaTbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOTPAMMBI 11O
MHD®OPMATUKE (YTJIVBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yNbTaThl  OTpPaXalOT TOTOBHOCTh U  CIOCOOHOCTH
oOy4Jaronuxcsi pyKOBOJCTBOBAaTbCA CGHOPMHUPOBAHHON BHYTPEHHEH MoO3UIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXKIAEHUN, COOTBETCTBYIONIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHUMCKOTO
00111eCTBa, paCIIUPEHUE KU3ZHEHHOIO OMbITA U OMbITA JAEATEIBHOCTA B MPOIIECCE
peanu3alMyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATENBHON ESITENBHOCTH.

B pesynabraTte wusydenus WHGOPMATUKHM HA YPOBHE CpPEIHErO0 OOIIETro
oOpaszoBaHus y oOyuaromierocs OyayT cpopMHUpPOBaHBI CIEIYIONINE JIUYHOCTHBIE
pe3yNbTaThI:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA M MpaBOMNOpSAIKAa,  COOJIIOJICHHE  OCHOBOIIOJAralIUuX  HOpM
MH(OPMAIMOHHOTO MPaBa U MHHOPMATMOHHONW O€30MaCHOCTH;

TOTOBHOCTh TMPOTUBOCTOSATh HUJCOJIOTUM SKCTPEMU3Ma, HaIMOHAIU3Ma,
KCeHO()OOUHM, MUCKPUMHUHAIIMK TI0 COLMAJIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACEIUI0, TOCTKeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HAaYeHUSI HHHOPMATHKN KaK HAyKU
B ’KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
ceru MHTepHerT;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3IMYHBIE BHUIBI HCKYCCTBA, B TOM YHCJE
OCHOBAHHOTO HAa MCIIOJIH30BaHUN MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3nUecKOro BOCIMTAHMS:

chOpMHUPOBAHHOCTh  3JI0POBOrO M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3JI0POBbIO, B TOM 4YHUCIE 3a CYET



coOmro/ieHrs TpeOoBaHUI 0e30MacHOM KCIUTyaTallud CPEACTB MH(OPMAIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOW JESITEIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JI€ATEIbHOCTD;

uHTEepec K cdepaM mTpoPecCHOHATBHON ACSITENbHOCTH, CBA3AHHBIM C
nH()OPMATUKON, NPOTpaMMHUpPOBAHWEM W WH(GOPMAIIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH Ha JOCTIKCHHSIX HayKd WH(POPMATUKH W HAYYHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBeplIaTh OCO3HAaHHBIM BBIOOp Oynylied mnpodeccuu u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M C€aMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

OCO3HaHMWE TJI00aJBLHOTO XapakTepa JKOJIOTMUECKUX MpoOJeM M IMyTed HuX
pemieHusi, B TOM 4YHCIE C YY4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, JOCTIKEHHUSM HAayYHO-TEXHUYECKOrO Iporpecca Hu
00111eCTBEHHON MPAKTUKH, 32 CYET MOHUMAHUS POJIM MH(POPMAIIMOHHBIX PECYPCOB,
MH(POPMAITMOHHBIX TPOIECCOB U HH(OPMALMOHHBIX TEXHOJOTHM B YCIOBHUAX
undpoBoil TpaHchopmamu MHOTHX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHHE IIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYILECTBISTH
IPOEKTHYIO U HCCJIEA0BATENbCKYIO NESITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

B mporiecce nocTuxkeHUs JIMYHOCTHBIX PE3YIbTATOB OCBOCHUSI MPOTpPaMMBbI
no uHPOpMATHKE Yy OOY4YarOIIUXCS COBEPIICHCTBYETCS AMOILMOHAJIbHBIN
UHTEJUICKT, MPeAnoaratonuii chopMUpOBAHHOCTH:

CaMOpEryJMpPOBaHUs], BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aJanTUPOBAThCI K
AMOIUOHAJILHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIICH CTpEMJICHUE K JOCTIKCHUIO 1EJIH U
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHUE JI€MCTBOBAThb, MCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHUU KOMMYHHUKAIIMU, CIOCOOHOCTH K
COYYBCTBHUIO U COTIEPE)KUBAHMUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.



METAIIPEJMETHBIE PE3YJ/IbTATDBI

B pesynbraTte wu3yueHus HHPOPMATHKHM HA YpPOBHE CpPETHETO OOIIEro
oOpa3oBanusi y oOywaromerocs OyayT c(OpMHpPOBaHBI MeTalpeAMETHBIS
pe3yJbTaThl, OTPAKCHHBIE B YHUBEPCAJBbHBIX YUYEOHBIX NEHCTBHSIX, & UMEHHO —
MO3HABATENbHbIE YHUBEpCAJIbHBIE yueOHBIE JCUCTBHA, KOMMYHHKATHUBHBIC
YHHUBEpCaJbHble Yy4YeOHbIC NEWUCTBUSA, PETYIATHBHBIC YHHBEpPCAIbHBbIE yueOHBIC
JCHCTBHS, COBMECTHAS I€ATEIBHOCTb.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30BbIe JIOTHYECKHE IEHCTBUA:

CaMOCTOATENIbHO  (OpMYJIMPOBAaTh W aKTyalIM3upoBaTh  Mpodiiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WJIW OCHOBAaHUA MJI CPaBHEHUS,
KJ1accuukanuu u 0000IIECHHUS;

OTPENENATh IENIN JAESITEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JNOCTUKEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUUS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUJIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIu3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B I€SITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIQ/ICTh HABBIKAMH Y4EOHO-UCCIIE0BATENBCKON U MMPOESKTHOM JESITEIIbHOCTH,
HaBBIKAMHM  pasperieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUs MPAKTUUECKUX 3aJ1a4, TPUMEHECHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

OCYILECTBJISATh PA3JIMYHbIE BUABI JIESITEIBHOCTH MO TMOJYYEHUIO HOBOIO
3HAHUS, €r0 HMHTEPIpeTaIui, MPeoOpa30oBaHUI0 W TMPUMEHCHUIO B PAa3THMYHBIX
y4eOHBIX CHUTyallusiX, B TOM YHCJIE TPU CO3JAaHUU YUYEOHBIX U COLMATBHBIX
IIPOCKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU TOHSATHUSAMH U METOJAMHU;

CTaBUTh W (HOpPMYyIUpOBaTh COOCTBEHHBIE 3a7adydl B 0Opa30BaTEILHOM
JEATEeIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;



BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpPOBaTh 3ajauy,
BBIJIBUTATh THUNOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHI IS J0Ka3aTelIbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAM3UPOBATh TIOJIYYCHHBIC B XOJE PCIICHHWs] 3aJadyd  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH H3MCHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBAThH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIIAThH IIeJICHANIPABICHHBIA MMOUCK TEPEHOCa CPEICTB U CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JIacTu
KHU3HEACITCILHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC WJEH, NpEIJIaraTb OPUTHHAIBHBIE TIOIXOMbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeit:

BJIaJICTh HaBBIKAMH TOJydeHUsT HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENIbHO  OCYIIECTBJISITH ~ MOWCK,  aHalli3, CHUCTEMAaTH3aluio |
WHTEPIPETANNIO NHPOPMAIMH PA3IMIHBIX BUIOB U (GOPM MPEACTABICHMUS;

co3JaBaTh TEKCThl B pa3NU4HbBIX (¢dopmarax ¢ y4€TOM Ha3HAUYCHUS
uHbopMallMl U 1EJIeBOM  ayJuTOpUH, BBIOMpass ONTUMaJIbHYIO (Qopmy
MIPEACTABICHHS ¥ BU3YAIH3AINN;

OIICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WH(POpPMAINH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPATBHO-3THYECKUM HOPMaM;

UCIIOJIb30BaTh  CPeACTBa  WH(MOPMAIMOHHBIX M  KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/ad ¢ COOJIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYpCcOCOECpeEHHUs, TPaBOBBIX H OJTHYECKHMX HOPM, HOpPM
nH(GOPMAITMOHHON O€30TTaCHOCTH;

BJIaJeTh ~ HABBIKAMH  PACIO3HABaHWS W 3aIIUTBl  HWH(pOpMaNwH,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBepcaibHble yueOHbIe 1eHCTBUSA

1) oOmienmue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX c(epax KU3HMU;

pacrio3HaBaTh HeBepOallbHBIC CpeJCTBA OOIEHHS, ITOHUMATh 3HAYCHHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud |
CMATYaTh KOH(JIUKTHI;

BJIAJETh  pa3IMYHBIMU  CllocobamMu  OOIIEHHS W B3aMMOJCHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MIUKTHBIEC CUTYAIIHH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHUS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MMOHUMAaTh U MUCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBUIYAJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX IEHCTBUH ¢ Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEHN KaXI0TO YJIE€HA KOJUICKTUBA;

NPUHUMATh €A COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIMHUPOBATh JEUCTBUS IO HMX JOCTHXKEHUIO: COCTABJATH IUIAH JCUCTBHUM,
pacrpenensaTb pojid ¢ Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHJbl B
oO1Iui pe3ysbTatr no pa3pabOTaHHBIM KPUTEPUSIM;

NpeiaraTb HOBBIE NPOEKTHI, OLECHWBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKOW 3HAUYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHUYECKOE TIOBEACHUE B PAJIUYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpaX)KEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranusanus:

CaMOCTOSITEIIBHO OCYLIECTBIIATh IMO3HABATENIBHYIO NESATEIbHOCTD, BBISBIATH
po0sieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENIbHO COCTaBJSATh IUIaH pEIIeHHs NpodieMbl € YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX O00JACTSAX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOM OOpa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJaJ€Th  HABbIKAMM  IIO3HABATEIbHON  peQuieKCMM Kak  OCO3HAHMS
COBEpPLIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U



OCHOBaHMM, MCHOJIb30BaTh MPUEMBI peQIeKCUU IJI OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apPryMEHThl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSITEbHOCTH.

3) npuHATHS cCe0s U APYTrUX:

NpPUHUMATh ce0sl, MOHWMAas CBOU HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI W apPryMEHThl JPYTrMX NIpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIHOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3ULIMU JPYTrOro YyeaoBeKa.

HHPEAMETHBIE PE3YJIBTATBI

B npouecce u3yuenus kypca MH(MDOpPMATUKH YIIIyOJIEHHOrO YpoBHSA 6 10
Knacce oOydarouuMucs OyayT  JOCTUTHYTHl — CIEAYIOIIHUE  IPEAMETHbBIE
pE3yNbTATHL:

BJAJICHUE MPEJCTaBICHUSIMU O POJIM HMH(POpPMAIMU M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUSIMHU «HUHGOpPMALIUI,
«MH(POPMALIMOHHBI  MOPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBD,
«cUCTeMHBIN 3P PEeKT», «MHDOPMALTMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHU;

BJaJICHUE MeToJaMu IMoucka uHpopmauuu B ceTu HHTepHeT, yMmeHue
KPUTHYECKU OLICHUBATh WH(OPMALINIO, TOJyYEHHYIO U3 ceTH VHTepHeT;

YMEHUE XapaKTepH30BaThb OOJIbIIME JaHHbIE, MPUBOJUTH IPUMEPHI
MCTOYHMKOB MX TIOJyYeHUS M  HANpaBJICHUS HCIOJIb30BAaHUS, YMEHUE
KJacCU(PUIMPOBaTh OCHOBHbIE 3aJlaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepu3anus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCJIEI0BATEIbHOCTh PELLIEHUS 3a/1a4 aHaJIM3a IaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OUMCTKAa M OIIEHKAa KauecTBa [AHHBIX, BBIOOD W/WIM MOCTPOEHUE MOJEIH,
npeoOpa3oBaHUEe JaHHBIX, BU3YaJu3allMsl TaHHbBIX, UHTEPIPETALMS Pe3yIbTaTOB;

NOHMMaHUE OCHOBHBIX NPHUHLHUIIOB YCTPOHCTBA W (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMJIBHBIX KOMIIbIOTEPOB, TEHICHIIMN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HaBbIKAMU PabOThI C OMNEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMU TPOrPaMMHOr0O oOOecnedeHusl [jisi pelieHus Y4eOHbIX 3ajad 110
BBIOPAHHOM CIIeIIUaIN3aIiu;

HaJU4ME MPEICTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJH B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIMUIIAX OPraHU3aluy U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTed, 00 OOIIMX MNPUHIMIAX pPa3padOTKu U (YHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHUM;



NOHMMaHUuE Yrpo3 HMH(POPMAIMOHHON O0E€30IacCHOCTH, HCIOJIb30BAHUE
METOJOB M CpPEICTB MPOTUBOACUCTBHUA HSTUM YIrpo3aM, COOJIOJEHHE Mep
0€30MacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACIIPOCTPAHEHHE TIEPCOHATBHBIX
JaHHBIX, COOII0/IEHNE TPeOOBaHMI TEXHUKU O€30MMaCHOCTH M TUTHEHBI TP paboTe
C KOMIIBIOTEpaMH U APYTUMHU KOMIIOHEHTAMH LIU(PPOBOTO OKPYKEHUSI, TOHUMAHHUE
IPABOBbIX OCHOB HCIIOJIb30BAHMUS KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U
paboThl B cetn MIHTEpHET;

MOHMMAHUE OCHOBHBIX MPUHIUIOB JTUCKPETH3AIMH Pa3IHYHBIX BUIOB
uH(pOpMallMK, YMEHHE ONpEeNeNisaTh HHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpaduuecKkux M 3BYKOBBIX JAHHBIX NPU 3aJaHHBIX HapaMeTpax AUCKPETHU3aLuH,
YMEHHUE OIpENENsATh CPENHIO CKOPOCTh IEpelayd JaHHbIX, OLIEHUBATh
W3MEHEHHWE BpEMEHH Tepefauyd MpU HU3MEHEHWH WH(GOPMAIMOHHOTO 00BEMa
JaHHBIX U XapaKTePUCTHUK KaHala CBA3H;

YMEHHE HCTOIh30BaTh MPU PEIICHUU 3a/1ad CBOMCTBA MO3UIIMOHHOW 3amucu
qucell, AITOpUTMa NOCTPOCHHUS 3aIMCH YKCiIa B O3ULMOHHON CUCTEME CUMCIIECHUS
C 3a/IaHHBIM OCHOBAaHHMEM M IOCTPOEHMSI YHCIIa MO CTPOKE, COAEpKallled 3amuch
ATOr0 4YHClia B TO3UIIMOHHOW CHCTEME CUWCICHHSI C 3aJaHHBIM OCHOBAaHHUEM,
YMEHHE BBIMONMHATh apuU(PMETHUECKHUE OIepalud B TO3UIMOHHBIX CHCTEMax
CUHCIICHHUS;

YMEHHE BBINOJHATh MpPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HUCIIONb3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKCHHE B
IN3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAalbHBIX (hOpMax Mo 3aJaHHOW TadiuIe
WUCTUHHOCTH, HWCCIEN0BaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHUS, COJIECPIKAIIETO
IepEMEHHBIE, PelIaTh HECIOKHbIE IOTHYECKUE YPABHEHHS U CUCTEMbl YPaBHEHUH;

MOHUMaHUE 0a30BbIX aJITOPUTMOB OOpPaOOTKH YHCIOBOM U TEKCTOBOM
uHpopManuu (3aMuch YKMCEN B MO3WIIMOHHON CHUCTEME CUMCIICHUS, HAXOXICHHE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JHara3oHe, 00padoTka MHOTOPa3PSAHBIX IIEJIBIX
qucell, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHUE OIpPENEesITh CIOKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMuUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHUPOBKA MAaccuBa, IepeOOpHbIe
QJIITOPUTMBI, IBOUYHBIN MOUCK) W MPUBOAUTH MPUMEPHI HECKOJIBKUX aITrOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIICHUST OJTHOM 3a/1a4H;

BJIa/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusMHd O Oa30BBIX THIAX MJAHHBIX M
CTPYKTypax J[JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABIISIOIINE
KOHCTPYKIIUH, YMEHHE OCYIIECTBIIATh aHAaIN3 MPEIJIOKEHHOW MPOTPaMMBbI:
OTIPEIETIATh PE3YNbTAThl Pa0OTHI MPOTPaMMBbI TIPH 3aJaHHBIX MCXOJHBIX JaHHBIX,
OTIpEENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHBIX



pE3yNbTaTOB, BBISBIATH JaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OIMOKE B padoTe
IpOorpaMMbI, (GOPMYITHPOBATH MPEIOKEHHUS 0 YIIYUIICHUIO TPOrPaMMHOTO KOJ1a;

YMEHHE CO37aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MAaTEPHAIBI C UCTIOIB30BAHIEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOTPAaMMHBIX CPEJICTB M 0OJIAYHBIX CEPBHUCOB;

YMEHHE HCIIOJIb30BaTh AJICKTPOHHBIC TAOJIUIIBI ISl aHAU3a, TPECTaBICHUS
u  00paboTkM  JMaHHBIX  (BKIIOYas  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(pMETHIECKOTO, HAWOOJBIIET0 W HAWMEHBINErO0 3HAYEHWW, peIIecHUue
ypaBHEHUH, BHIOOP ONTHMAJILHOTO PEIICHHUS, MOAOOp JUHUU TPEHAA, PEIICHUEC
3a]1a4 MPOTHO3UPOBAHUS).

B mpomecce m3yueHus: kypca WHPOPMATHKH YriayOJ€HHOTO ypoBHS 6 11
Knacce oOydaromuMucs OyAyT  JOCTUTHYTHI — CJIEAYIONIME  MpeIMETHBIC
pe3yIbTaThI:

YMEHUE CTPOWTHh HEPABHOMEPHBIE KOJbI, OMYCKAIONMe OJHO3HAYHOE
JIEKOAUPOBaHUE COoO0OIIeHuN (TpedUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEHIINE
KOJIbl, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U HUCIPABIATH OMIMOKU MpH mepeaade
JTAHHBIX, CTPOUTH KOJ, 00ECIICUYMBAIOIINN HANMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIECHHUSI TPH HW3BECTHOM YAaCTOTE CHUMBOJIOB, IMOSICHATH TPHUHIIAITHI
PabOThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

yMEHHUE peliaTh aTOPUTMUYECKHE 3a/1aud, CBS3aHHBIC C aHAJIU30M rpadoB
(3amaun  TIOCTPOCHUS  ONTHUMAJIBHOTO TIYTH MEXAY BepmHaMu rpada,
OmpeneneHUsT  KOJWYECTBA  PaslMYHBIX  MyTeH  MEXIy  BepIIMHAMH
OPHEHTHPOBAHHOTO AIMKINYECKOTO Tpada), yMEHHE HCIOJb30BaTh JCPEBbs MpHU
aHalIM3e¢ W TIOCTPOCHWU KOJOB U JJIA TMPEACTaBICHUS apu(PMETUIECKUX
BBIPKECHUMN, TIPU PEILICHUU 3a]1a4 MTOUCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIAaHHOMY aJTOPUTMY, pa3padaThiBaTh U 00OCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHIO UTPHI;

yMEHHE pa3pabaThiBaTh W pEaJu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMBI, YMEHUE HCIOJIb30BaTh B MpOrpamMMax JaHHbIC PAa3IUYHBIX THIIOB C
y4€TOM OrpaHMYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSThH MPHU
pEIICHUH 3a/1a4y CTPYKTYPhI JaHHBIX (CIUCKH, CJIOBApH, CTCKH, OUCPEIIH, ICPEBbhs),
UCIIOJIB30BaTh 0a30BbIE ONEPAlMM CO CTPYKTypaMH JaHHBIX, TPUMCHSTH
CTaHJApTHBIE U COOCTBEHHBIC MOAMPOTPAMMBI I 00PaOOTKU YUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MpOrpaMMm OMOINOTEKH
MOANpOTpaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEICTB Cpebl pa3paboTKH, yMEHHUE UCTIOIh30BaTh CPEICTBA OTIAIKH MMPOTPAMM B
cpele MporpaMMHUPOBAaHUS, YMEHHUE TOKYMEHTHPOBATH MPOTPAMMBEI;

yYMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;



BJIaJICHUE OCHOBHBIMH CBEJAEHUSIMA O 0a3ax [JaHHBIX, UX CTPYKTYpE,
cpelncTBax co3faHusi U pabOThl C HUMH, YMEHHE HCIOJIb30BATh TaOJIMYHbIE
(pensitinoHHbIC) 0a3bl TaHHBIX (COCTABISATH 3alPOChl B 0a3aX JaHHBIX, BHITOIHATh
COPTHUPOBKY M TIOWCK 3amuceil B 06a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO Oa3y
JAHHBIX) U CIIPABOYHBIE CUCTEMBI;

yYMEHHUE UCIOJB30BaTh KOMIBIOTEPHO-MAaTEeMaTUYECKUE MOJIETH JIJIsi aHAIN3a
00BEKTOB M TpolleccoB: (HOPMYIUPOBaTh I1€db MOACIUPOBAHUS, BBINOIHAThH
aHaJIM3 PE3yJIbTATOB, IMOJYYEHHBIX B XOAE€ MOJEIUPOBAHMS, OLICHUBATh
COOTBETCTBUE MOJIEIN MOJEIUPYEMOMY OOBEKTY WM IPOLECCy, MPEACTaBIsATh
pe3ybTaThl MOACIUPOBAHUS B HATJISIAHOM BHIE;

yMEHUE OpraHU30BbIBATH JHMYHOE HWH(MOPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LU(PPOBBIX TEXHOJOTUH, MOHUMAHUE
BO3MOKHOCTEl IIM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, LU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAaHUE OCHOBHBIX MPUHIIMIIOB PabOThI, BOBMOXKHOCTEH U OTpaHUYCHHUS
NPUMEHEHUSI TEXHOJIOTMM MCKYCCTBEHHOI'O MHTEIUIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJu4Me NPEICTAaBICHUA O Kpyre pemaeMblX 3aJad MalIMHHOrO OO0y4YeHus
(pacrio3HaBaHusl, KIACCU(PUKALUKA U MPOTHO3UPOBAHUS) HAIMYUE MPEACTABICHUM
00  HCMOJB30BaHMM  HMHGPOPMAIIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npo¢ecCUOHAIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmyecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
KoHnTpoabHbie IIpakTH4eckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI
Paznen 1. ludposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOe 5
' yCTPOMCTBO 00PabOTKHU JaHHBIX
1.2 [IporpammHoe obecnieueHue
13 KommbprorepHsie cetn
1.4 HNudopmannonnas 6€30macHOCTb 2
Hroro no paszneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[TpencraBienne nHGpOpMaIUH B
2.1 pedl Qopwan 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNredphl JTOTUKU 14
2.3 Komnsrotepnast apudmernka 7
Hroro mo pazneny 40
Pa3nea 3. AnropurmMbl 1 NpOrpaMMHUpPOBAHU
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHbie anropuTMbl 8
3.3 YucieHHbIe METOIBI 5
3.4 AnTopuTMBI 00pabOTKH CHMBOJIBHBIX 5 1

IaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MAacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UndopmaunoHHbIe TEXHOJIOTHH
4.1 ‘ O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Utoro no pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 136 215

[TPOTPAMME




11 KITACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
11 Wudopmanus u nHGopMamoHHbIE 10 95
MPOLIECCHI
1.2 MonenupoBanue 8 2
Utoro no pazneny 18
Paznen 2. AnroputMsl M NIporpaMMupoBaHue
2.1 DNEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPBI TaHHBIX 28 10
OcHOBBI 00BEKTHO-
2.3 OpPUEHTUPOBAHHOTO 16 4.5
IPOrpaMMHUPOBaHUS
Wroro mo pazneny 50
Paznen 3. UndpopmaumoHHbIe TEXHOJIOTUHN
31 KommnsrorepHo-maremarndeckoe 8 2
MO/ICIUPOBAaHUE
3.2 basbr nanHbIxX 10 4
3.3 Be0-caiitbr 14 4
3.4 Kommnprotepras rpaduka 3.5
3.5 3D-monenupoBanue 3
Hroro mo pazaeny 48




PesepBHoe Bpems 20

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 136 0 36.5






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/n

Tema ypoka

TpeboBanust TeXHUKH OE€30IIACHOCTH U
TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKPYKEHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OOMEH NJaHHBIMU C ITIOMOIIBIO IIIVH.
KonTtposnepsl BHEIIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBIMOJIHCHHUE
MIPOrPaMMBI IPOIIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJITOBPEMEHHAs NaMATb. KoHTposepbl
BHEIIHUX yCTpOMCTB. IIpsimoit noctymn k
naMsATH

COBpeMeHHBIe KOMITBOTCPHBIC
TCXHOJIOTNH

[IporpamMmMHoe obecrieueHue
KOMITIBIOTEPOB, KOMIIBIOTCPHBIX CUCTEM U
MOOWJIBHBIX YCTPOUCTB

CucreMHOe IPOrpaMMHOE OOecTIieueHueE.
OnepanoHHbIE CUCTEMBI




Yrunutel. [{paiBepsl yCTPOUCTB.

o [TapamiensHOE IPOrpaMMUPOBAHUE

10 WNucTannsuus 1 1enHCTAIUTSIIS
MIPOrpaMMHOTO o0ecreueHus
®daiinoBbie cucTemsl. [IpuHIUBI

1 pa3MenieHusl ¥ UMEeHOBaHUs (ailioB B
nonroBpemeHHoU namsaTH. [1labnons! nms
onucaHus rpyni (aitnon
3akoHogarenscTBO Poccuiickoit

12 denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrnieveHus U JaHHbBIX
[TpuHIHITBI TOCTPOCHUS U aIiapaTHbIC

13 KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cerp UHTEpHET

15 Paznenenue IP-cetn Ha momceTH ¢
IIOMOILIBIO MACOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Buner nestenbHoCTH B cetu IHTEpHET.

17 Cepsucel UnTepHeta. 'ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI M YCIYTH

18 Nudopmanmnonnas 6€30macHOCTh

19 BpenoHnocHbie mporpaMmMHOE
o0ecrnieueHre U MeToibl OOPHOBI C HUM

20 [IpakTudeckas pabota 1mo Teme
"AHTUBHPYCHBIE TPOTrPaMMBbI"

21 Opranu3zanus JMYHOTO apXUBa

nHpopmanuu. PesepBHOE KOTMpOBaHUE.




22

[TaposibHas 3amuTa apxuBa

[IudpoBanue n1aHHBIX

23

Anroputm mmdposanus RSA.
Creranorpadus

24

25

[TpakTrueckas paboTa 1o Teme
"udpoBanue qaHHbIX"

Nudopmanius, 1aHHbIE U 3HAHUS.
WNudopmaiinoHHbie IpoIiecchl B IpUpo/IE,
TEXHHKE U 00I11ecTBe

26

27

HenpepbIBHBIE U AUCKPETHBIE BETUYNHBI
u curHaisl. Heo6xoaumocThb
JUCKpeTH3alMy HHPOpMaLIUHY,
npeJHa3sHauYeHHOH JUIsl XpaHEeHHUs,
nepeaayu 1 00paboTKU B IIUPPOBBIX
cucreMax

Z[BOI/I"IHOG KOOAUPOBAHUC. PaBHOMepHHe u
HEPAaBHOMCPHBIC KOJbI. I[eKOI[I/IpOBaHI/Ie
COO6H.I€HI/II\/'I, 3allMCaHHBIX C TIOMOIIBIO
HEPAaBHOMCPHBIX KOIOB

28

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JEKOIUPYEMBIX KOJIOB C TIOMOIIIBIO
nepesa. I'pap An. A. MapkoBa

29

Enunuter n3amMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TOAXOI K
OLIEHKE KOJIM4ecTBa MH(pOpMaLuu

30

CucreMbl CUHCIIEHUS

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUUCIIEHUS B APYT'YIO




32

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
MeCTHAAUATCPHUIHASA CUCTCMbI
CUHCJICHUSA, CBA3b MCXKAY HUMU

33

34

35

,HBOI/I‘IHaSI, BOCBMEpHUYHAA U
MeCTHAAUATCPHUIHASA CUCTCMbI
CUHCJICHUSA, CBA3b MCXKAY HUMU

ZIBOI/I‘lHaH, BOCbBMCpHUYHAA U
meCTHaAIATCpruIHasA CUCTCMbI
CUHCJICHUA, CBA3b MCXKAY HUMU

ApudmeTrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

36

37

38

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHUS

Z[BOI/I"IHO'ILCCHTI/I‘IHB.H cucremMa
CUHCIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

40

PactpoBoe koanpoBanue n300pakxeHui
[IpakTyeckas pabora o Teme
"Iluckperuszanus rpapuueckon
uHpopmanun"

41

[IBeToBBIE MOAETN. BekTOpHOE
koaupoBanue. @opmatsl (haiios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

42

Komunpoanue 3Byka. OnieHka
nH(pOPMaAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MU 33JaHHBIX YaCTOTE
JUCKpETU3aluu U pa3psaIHOCTU




43

44

KOJIUPOBaHUs

[IpakTuueckas pabota 1o Teme
"JluckpeTusanus 3ByKOBOM
nHpopmarun"

OcHoBBI anreOpbl JOTUKU

45

46

47

Jlorngeckue onepanuu. TabauIs!
NUCTUHHOCTHU

Jlornueckue BeipaxkeHus. Jloruueckue
TOXJecTBa. JloKa3aTenbCTBO JOTHUYECKHUX
TOXKIECTB C IIOMOILBIO TaOJIHII
HCTHUHHOCTHU

[IpakTuueckas pabota 1mo Teme

«HOCTpOCHI/IC M aHaJInu3 Ta6J'II/II_[
HCTHHHOCTHU B TaOJIMYHOM mponeccope»

48

Jlormueckue Oorcpanyvu U orcpann Haq
MHO>KECTBaMH

49

50

51

Jlormueckue Oorcpanvu U orcpan Haq
MHOXKECTBaMH

3aKoHBI aIreOphl JIOTHKY.
DOKBHMBaJICHTHBIE IPe0Opa30BaHUs
JIOTHYECKUX BBIPAKEHUI

Jlornueckue ypaBHEHUS U CHCTEMBI
ypaBHEHUH

52

Jlornueckue QyHKIIMU. 3aBUCUMOCTD
KOJIMYECTBA BO3ZMOXHBIX JJOTHYECKUX
(GyHKIUH OT KOJIUYECTBA apIyMEHTOB.
[TonHBIE CHCTEMBI JIOTHYECKUX (YHKITHNA

53

Kanonuueckue Gpopmbl TOrHUECKUX




BbIpakeHUI1. CoBEpIIEHHbIE

JTU3BIOHKTUBHbBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHBIE (POPMBI, AJITOPUTMBI KX
MOCTPOEHMSI 110 TabJIMIle UCTUHHOCTH

54

55

Jlormyeckue 371€MEHTHI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropa3psaHbiit
CyMMaTop

56

[TocTpoeHune cxem Ha JJIOTHUYECKUX
37€eMeHTax. 3anuch JOTMYECKOTO
BBIPQXKEHUS 110 JIOTHYECKON cxeMe

57

58

59

60

61

MUKpPOCXEMBI U TEXHOJIOTHS X
MIPOU3BOJICTBA

[IpencraBnenue HEIbIX YUCEN B TAMATH
KoMIbtoTepa. OrpaHUYEHHOCTh
JIMara3oHa Yuces Mpyu OrpaHuYeHU N
KoJm4ecTBa paspsaos. [lepenonnenue
pa3psAHON CETKH

be33nakoBbIe U 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIH
JIOTTOJTHUTEIBHBIN KOJI OTPUIATEIbHBIX
qucen

IToGuTOBBIE JTOrHYECKHE OTEPAIHH.
Jlornueckuii, apudpmernueckuit u
LUKJIMYECKUH CIABUTH

[u¢poBanue ¢ TOMOIILI0 TOOUTOBON
onepauuu «uckinovaromee MJIN»

62

[IpencraBienue v XxpaHeHUE B MAMSITH




KOMIIBIOTCPA BCIICCTBCHHBIX YUCCII

Brinosninenue onepanuii ¢

63 BELIECTBEHHBIMU YHCIIAMU, HAKOILJICHHE 1
OIMOOK MPU BBIYUCICHUIX
[IpakTryeckas paborta 1o Teme

64 «V3ydenue nmopaspsiiHOr0 MalIMHHOTO 1
MPEJCTABICHUS IIEJIBIX M BEIIECTBEHHBIX
YHCEI»

65 AHanm3 anropuTMoB 1
Dransl pelieHus 3a1a4 Ha KOMIIbIOTEpe.

66 HNHCcTpyMEHTATBHEIC CPE/ICTBA: 1
TPAHCIATOP, OTIATINK, TPOPHUIUPOBIINK
Cpena nporpammupoBanus. Komnumsus

67 Y MHTEPIIPETALUS IPOrPaMM. 1
BupTtyanbHble MalIMHEIL.
WuTerpupoBanHas cpeja pa3padoTku

68 Meroabl OTJIaIKK NPOrpaMM 1

69 Twurb! mepeMeHHBIX B S3bIKE 1
IPOTPaMMHUPOBAHUS

70 O06paboTKa 1eNbIX Yncel 1

71 O6paboTKa BEIeCTBEHHBIX YUCEIT 1

72 CriyuaiiHble U TICEBIOCITYYalHbIE YnCIa 1

73 BerBnenus. CnoxHble ycIIOBU 1

74 [ukiel ¢ ycnoBuem 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anMo3aMeHs1eMOCTh pa3IMuHbIX BUIOB 1
[IUKIIOB

76 O6paboTka HaTYpaTLHBIX YHUCET C 1




HCIIOJIBb30BaHHUECM LIMKJIOB

HaXO)KILGHI/IC BCEX IIPOCTHIX YHCECII B
3aaHHOM aHuaIta3oHe HpaKTI/I‘IeCKaﬂ

77 0.5
pabota no Teme «Pemienue 3agau
METOAOM mepedopay
78 WNHBapuaHT nuKiIa
79 JIoKyMeHTHpOBaHUE MPOTrpamMm
80 O06paboTKa JaHHBIX, XPAHSIIUXCS B
(aiinax
81 Pa3buenue 3a1aun Ha MOA3a/1a49U
Vcnonb30BaHue cTaHAAPTHOM
82 OMOIMOTEKH S3bIKA POTPAMMHUPOBAHUS.
[Tonxmtouenne 6UOIMOTEK MOAIPOTrPAMM
CTOPOHHUX MPOU3BOJUTENEN
83 [Tonnporpammel (poueypsl 1 (pyHKITIH)
84 [Toanporpamms! (rpoueaypsl U ¢ yHKIIUHN)
85 [IpakTuyeckas pabora o Teme 1
"Pa3zpaboTtka nmoxmporpamm"
Pekypcus. PekypcuBHble 00BEKTHI
86 (ppakrainsr). PexypcuBHbIe poLeaAyphl U
¢bynkuuu. Mcnonp3oBaHue cTeka Juis
OpraHu3aIH PEKYPCUBHBIX BBI30BOB
87 [IpakTuueckas pabota 1o Teme 1
"PexkypcuBHBIE IOAITPOrPaMMBI"
88 MoaynbpHBII NPUHIMI IOCTPOCHUS
IporpamMmm
89 YucaeHHbIe METOIbI
90 [TpakTrueckas paboTa mo Teme 1




91

«HucnenHoe pelieHue ypaBHEHU

Hcnonn3oBanue JUCKPETHU3allun B
BBIYHMCIINTCIBHBIX 3aJadax

92

[IpakTruyeckas pabora o Teme
«[TprbnmxEHHOE BBIYKMCIICHHUE JUTHH
KPHBBIX U IUIONIaeH Gpuryp»

93

94

95

96

[IpakTuueckas padora no teme «Ilonck
MakcuMyMma (MUHUMYMa) (QyHKIIHN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AJTropUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIA B CTPOKE

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: pa30HeHne CTPOKU Ha CJI0Ba IO
poOeIbHBIM CHMBOJIAM

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKH BHYTPH JTaHHOU
CTPOKH; 3aM€HAa HalICHHOU MOACTPOKHU
Ha JIpYTYIO CTPOKY

97

[IpakTuueckas pabota 1o Teme
"O6paboTKa CTPOK C UCMOIL30BAHUEM
¢byHKIMH cTaHAapTHON OMOIMOTEKN
A3bIKa MPOrpaMMHUPOBaHUS"

98

99

['enepanms ciioB B 3a1aHHOM aji(haBUTE

MaccuBbI U IIOCIIEI0BATEIHLHOCTHA YUCEI.
[IpakTudeckast pabota mo Teme
"3amoysiHenue maccusa'

0.5

100

O06001IEHHbIE XapaKTEPUCTUKH MacCHBa




JInHEeNHbBINA MOUCK 3aJaHHOT0 3HAYEHUS B
MaccuBe. [IpakTuueckas pabora mo reme

101 " . 1 0.5
JIMHEWHBII TOUCK 33JaHHOTO 3HAYCHHS B

Maccuse"
IIpakTnueckas padora no teme "Ilonck

102 MUHUMAJIBHOTO (MaKCUMaIbHOTO) 1 1
3JIEMEHTA B YUCIOBOM MaccuBe"
CopTupoBKa 0JJHOMEPHOT'O MacCHBa.

103 IIpocTbie METOIbI COPTUPOBKH. 1 05
[IpakTnueckas padbora no teme "IIpocTsie '
METO/]Ibl COPTUPOBKHU MaccuBa"
CoprupoBka cnusiHueM. bricTpas

104 COPTHPOBKA MaccuBa (aJIrOpUTM 1 05
QuickSort). TTpakTrueckas padbota 1o '
teMe "bricTpast copTrpoBka MaccuBa"
JIBOMYHBIH MOMCK B OTCOPTUPOBAHHOM

105 Mmaccuse. [Ipaktuueckas pabora 1o reme 1 0.5
" JIBOMYHBINA MOUCK"

106 JIByMepHBIE MaCCHUBHI (MaTPHUIIBI) 1

107 AAropuT™MbI 00pabOTKH MaTpPUIL 1

108 Pemenue 3amau aHaianza JaHHBIX 1

109 CpecTBa TEKCTOBOTO MPoIIeccopa 1

110 KomMmnerotepHas BEpcTka TekcTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTUYECKUMHU 1 1
dbopmynamu"

112 NHCTpyMEHTBI peLieH3UPOBAHUS 1

113 [TpakTrueckas paboTa mo Teme 1




114

115

"MHOrocTpaHu4YHbIE JOKYMEHTHI"
y

O6maunbie cepBuchl. KosektupHas
paborta ¢ nokymeHntamu. [Ipakruueckas
pabora o Teme "KonnexkruBHas pabora ¢
JToKymMeHTamu"

Ananus nadgeixX. bojpinye naHHaeie

0.5

116

117

Marmnnoe oOyueHue

Ananuz JaHHBIX C IOMOIIBIO
QJICKTPOHHBIX Ta6J'II/II_[

118

[IpakTnueckas pabora no teme "AHanus
JAHHBIX C MOMOIIBIO AIEKTPOHHBIX
Tabyurn"”

119

[Toctpoenue rpadukoB PyHKUINH.
[IpakTnueckas pabota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTUCTHUYECKON 00pabOTKHU JaHHBIX B
BH/JIE IMAarpPaMM CPEJICTBAMU PEJAKTOpa
3JIEKTPOHHBIX TabHI"

0.5

120

Jlunun tpenna. Ilpaktuueckas padota o
teme "[logOop nmuHUM TpeHaa,
IIPOrHO3UpOBaHuE"

0.5

121

[TonGop napamerpa. [IpakTuueckas
pabota no Teme "HucieHHoe penieHue
ypaBHEHHUH ¢ TTOMOIIBIO TO00pa
napamerpa"

0.5

122

OHTI/IMI/IBaI_[I/ISI KaK IMMOUCK HAUJTydlIeTOo
pelIeHNUs B 3aJJaHHBIX YCIOBHSIX.
[IpakTrueckas padbota nmo Teme "Perenue

0.5




3a]a4 ONTUMH3AIHHU C TIOMOIIBIO
ANEKTPOHHBIX Ta0HII"
123 PezepBHOE Bpemst 1
124 PesepBHoe Bpems 1
125 PezepBHOE Bpemst 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PezepBHOE Bpemst 1
129 PesepBHOe Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOe Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMms 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KonuuectBo undopmarmu

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

AJIFOpI/ITMBI CXXaTus JaHHBIX

Anroputm Xaddmana

[IpakTuyeckas pabora no Teme "CixaTre
JaHHBIX C IOMOUIBIO aJIrTOPUTMa
Xadpdpmana"

Anroputm LZW

ANTOpUTMBI CKaTHs JAHHBIX C
norepsamu. [Ipaktuueckas pabota o
TeMme "CkaTue NaHHBIX C OTEPSIMU
(anroputmsl JPEG, MP3)"

0.5

CxopocTh nepeiaun JaHHBIX

HOMCXO}’CTOFI‘-IHBBIC KOJbI

[TpakTrueckas paboTa 1o Teme
"IlomexoycToitunBbie KOIbI"

10

Cucrembl. KOMIIOHEHTBI cHCTEMBI U UX
B3aumozeiicTeue. CucteMHbIi 3 PexT.
VYmpasienue Kak UHQOPMALIMOHHBIN
nporecc. OOpaTHas CBs3b

11

Mogenu u MoaeIupoBaHue

12

I'padmsr

13

Pemenwne 3amaq ¢ momonisbio rpadoB




14

[epeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora o Teme "[lonck

16 BBIMTPBIITHOW CTPATETHH B UTPE C
noytHoM nHpopmarmen”

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA
[TpakTrueckas paboTa 1o Teme

18 "CpencTBa HCKYCCTBEHHOTO
MHTEJUIeKTa"
dopma3anys MOHATHS AITOPUTMA.

19 MamuHa TelOpHHra KaK yHUBEpCaabHas
Mojeb BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe POCTOH MPOrpaMMBI JIIsT
MaimuHbl TeropuHra"

21 Mammna [Tocta

22 Hopmanehsie anropudmer Mapkosa
ANTOPUTMHYECKH HEpa3peIInMbIe

93 3a7a4d. 3ajada OCTAaHOBA.
HeB03MOKHOCTH aBTOMATUYECKOU
OTJIAJIKH TIPOTPAMM

24 CloXHOCTh BBIYUCIICHUI
[Touck mpOCTHIX YKCEN B 3aIaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pemnretro IparocheHar

26 [TpakTrueckas padota mo teme "llonck

MPOCTHIX YKCEIT B 3aJJaHHOM JIHana3oHe"




27

28

29

30

MHoropa3psHble eJble YUCIa, 3a/1a41
JUIMHHOU apu(METHKH

[IpakTrueckas paboTta 1mo Teme
"Peann3anys BLIYUCIEHUN C
MHOTIOpa3psHbIMU YHCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
0TOOpaXkeHMs ). X3II-TaOJIUIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO
CJIOBaps JIJIS 33/IaHHOTO TEKCTa

[IpakTrueckas paboTta 1mo Teme
"ITocTpoeHue anhaBUTHO-YACTOTHOTO
cJoBaps JyIs 3aIaHHOTO TekcTa"

31

AHanun3 TeKcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH MO
nrabiaony. PerynspHbie BhIpaKeHHs.
YacToTHBIN aHaIN3

32

33

34

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanu3 NpaBUIbHOCTH
CKOOOYHOTO BBIPAXKEHUS

Brruuncienue apugmMeTnaeckoro
BBIPA)KEHUSI, 3aIUCAaHHOTO B
noctuxcHou hopme

35

[TpakTrueckas paboTa 1o Teme
"Boruncnenue apupMeTnieckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B
noctdukcHon hopme"

36

Ouepenu. Mcnonb3oBanue ouepenu s




37

BPCMCHHOI'O XpaHCHUA JaHHBIX

[IpakTrueckas paboTta 1mo Teme
"Ucnonp3zoBanue ouepenn"

38

Hepesbs. Peanuszanus nepesa ¢
TIOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIC) ACPEBbHSI.
[TocTpoenue aepeBa Jis 3aJaHHOTO
apu(METHUECKOTO BBIPAKCHUS

39

[IpakTuyeckas pabora 1o Teme
"Hcnonb3oBaHue AEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXKeHUM"

40

PexypcuBHbIe anroputmMel 00xo/1a
nepesa. Mcnonb3oBaHue CTeKa U
ouepeau i 00Xo/a AepeBa

41

42

43

PexypcuBHBIC aITOPUTMBI 00X0/1a
nepesa. Mcnonb3oBaHue CTeKa U
odepeau s 00xo/a aepeBa
Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIEpeBa
B3BEIICHHOTO CBSI3HOTO
HEOPHEHTHUPOBAHHOTO Tpada

O6xox rpada B rmyouny. O6xox rpada
B IIIUPUHY

44

KonngecTBO pa3nuHbIX TyTEH MEXIY
BEPILIMHAMU OPUECHTUPOBAHHOI'O
AIUKINYecKoro rpaga

45

Anroput™m JIeHKCTpBI.




46

[IpakTuyeckas pabora o Teme
"Brluncienue AMMHBI KpaT4aniiero
MyTH MEXTY BepIInHaMu rpada
(amroput™m JleiikcTpsn)"

47

48

Anropurm ®noiga—Yopiamia
3ajauu, peraemMble ¢ IOMOILBIO

JTUHAMHYECKOTr0 IPOrpaMMUPOBAHUS:
BBIUMCJICHHE PEKYPCUBHBIX (DYHKIIUH

49

[IpakTuyeckas pabora 1o Teme

"BeruncneHne peKypCcuBHbBIX (PYHKIUN C

MOMOIIbIO TMHAMUYECKOTO
porpaMMupoBaHus"

50

3amauu, penaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IH .
MoJICYET KOJMYECTBA BAPHAHTOB

51

[IpakTuyeckas pabora o Teme
"TToacuét KoMMYeCTBA BAPUAHTOB C
MOMOUIbIO JUHAMUYECKOTO
nporpaMMupoBasus”

52

53

54

33.2[21‘{1/1, peumacMbIC C ITOMOIIBIO
JUHAMHUYCCKOIr'o MporpaMMHUpOBaHUs:
3aJa4u OIITUMH3allHN

[Tonsarue o mapaaurmax
nporpaMMmupoBanusi. O630p SI3bIKOB
POrPaMMHUPOBAHHUS

TTonsaTue 00 00BEKTHO-

OPUEHTUPOBAHHOM IIPOTrPAMMUPOBAHUHI

55

O0BekTHI U Ki1accel. CBOMCTBA U




56

METOIBI OOBEKTOB

OOBEKTHO-OPUECHTUPOBAHHBIN aHAIN3

57

[IpakTuyeckas pabora o Teme
"Hcnonb30BaHne rOTOBBIX KJIACCOB B
nporpamme”

58

59

60

Pa3zpaboTtka nmporpamMm Ha OCHOBE
00BEKTHO-OPHEHTUPOBAHHOTO TIOIX0a
[TpakTnueckas padota "Pa3paboTka
MIPOCTOI MPOTPAMMBI C UCIIOJIb30BAHUEM
KJ1accoB"

Wukancymsiuus. [Ipaktudeckas pabota
o Teme "Pa3paboTka kiacca,
MCIIOJIb3YIOUIEr0 MHKAMCYISALNI0"

0.5

61

62

63

Hacnenosanue. [Tonumopduzm
[TpakTryeckas pabora o Teme
"Pa3zpaboTka nepapxuu KjiaccoB"
Cpenpl ObICTpO# pa3pabOTKH MPOTPaMM.
[TpoexTrpoBanue uHTEpPeiica
M10JIb30BATENS

64

65

66

[TpoexTupoBanue nntepdeiica
HIOJTb30BATEIIS

Hcnionk30BaHNE TOTOBBIX YIIPaBISEMbIX
9JIEMEHTOB JJISl TOCTPOCHUS
uHTepdeiica

[TpakTiueckas paboTa mo Teme
"Pa3zpaboTka mporpamMMmsl ¢
rpaduveckuM uHTEpPeiicom”

67

N3ydenue BTOpoOro sA3bika




68

IIPOrpaMMHUPOBaHUS

H3ydeHue BTOPOro si3blka
POrPaMMHUPOBAHUS

69

OTalbl KOMIIBIOTCPHO-MATEMATUYCCKOT'O
MOACIIUPOBAHUA

70

71

72

Jluckpernsanus Ipu MaTeMaTU4eCKOM
MOACIIUPOBAHUH HCIIPCPBIBHBIX
npoueccoB. MoenupoBaHue ABUKECHUS

[TpakTrueckas paborta 1mo Teme
"MoaenupoBaHue IBUKECHUS"

MogenupoBanue OMOJIOTHYECKUX
cucteM. [IpakTrnueckas padora 1mo Teme
"MonenupoBaHue OMOIOTUYECKUX
cucteMm"

0.5

73

Maremarndeckre MOJIEINA B DKOHOMHUKE.
BrruucnurenbHble SKCIIEPUMEHTHI C
MOJENIMHA

74

BepositHocTHBIE MOaenu. [IpakTnyeckas
pabora o Teme "MmutanmonHoe
MOJIETUPOBAHHUE C TOMOLIBIO METOA
Mosnre-Kapno"

0.5

75

76

KomnberoTepHoe MoieIMpOBaHUE CUCTEM
yIpaBJICHUS

O06paboTka pe3yabTaToOB dKCIIEPUMEHTA

77

Tabmuunble (pensIuoHHbIC) Oa3bl
JTAHHBIX

78

[Touck, copTupoBka u GUIBTPALUSL
JIAHHBIX. 3aIPOCHI Ha BEIOOPKY JTAHHBIX.




3anpocsl ¢ napaMeTpaMu.
Brruncisiemble mons B 3ampocax

[TpakTrueckas padora mo Teme "Pabora

79 . -
C TOTOBOM 0a30# HaHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THUITBI

80 CBsI3el Mex Ay TabnuiiamMu. BuenHui
kitou. LlenmoctHOCTh 0a3bl TaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTAOIMYHOM 0a3bl
na”HHbBIX"

82 3anpockl K MHOTOTA0JIMYHBIM O6a3aM
TAHHBIX
[TpakTideckas paboTa mo Teme

83 "3anpocsl K MHOroTa0IMyHOU 6a3e
Na”HHBIX"

84 31k ynipaBnenus gaaasiMu SQL
[IpakTuyeckas pabora o Teme

85 "YrpaBiieHue TaHHBIMH C TIOMOIIBIO
si3pika SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
DKcIepTHBIE CHCTEMBI

87 WHTepHeT-puiioxKeHus
ITonsiTHE O CEpBEPHOM U KIMEHTCKON

88 qacTax caiita. TeXHOIOTHS «KIHSHT —
cepBep», €€ JOCTOMHCTBA U HEJTOCTATKH

89 OcHosbl si3p1ka HTML

90 [IpakTrueckas paboTta 1mo Teme

"Co3aHue TeKCTOBOM BeO-cTpaHUIIb"




91 OcHosbl si3p1ka HTML
92 OcHosbl si3p1ka HTML
[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHHIIbI,
93 BKJTFOYAIONIEH MYyJIbTUMEIUITHBIC 1
00BEKTHI (PUCYHKH, 3BYKOBBIC JaHHBIC,
BHJ1€0)"
OCHOBBI KaCKaHBIX TAOJIHI] CTHIICH
94
(CSS)
[IpakTuyeckas pabora Mo Teme
95 "OdopmIieHHE CTPAHUIIBI C TTOMOIIBIO 1
KaCKaIHbBIX TaOiuI] cTuieii"
96 Cuenapuu Ha s3p1ke JavaScript
97 Cuenapun Ha s3b1Ke JavaScript
98 ®opMbI Ha BEO-CTpaHUIIE
[IpakTuyeckas pabora o Teme
99 " 1
O6paboTtka naHHBIX hopM"
100 Pasmemenue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aitioB Ha CalT
Kanpuposanue. Ucnpasnenue
MEePCIeKTUBHL. [ ucTorpamMma.
101 Koppekuus ypoBHel, KOppeKLus 1IBETA.
OO0eciBeYNBaHNE IBETHBIX
HU300paKeHUI
BBoa n3o6paxeHuil ¢ uCronb30BaHNEM
102 Pa3TUYHBIX U(POBBIX YCTPOUCTB. 05

[IpakTuyeckas pabora o Teme
"O6padoTka mudpoBsx dhoTorpaduii”




Peryms. Pabota ¢ oGmactsamu.

103 Ounbtpsl. [IpakTnueckas padora mo 0.5
teme "Peryms mudpossix Gotorpadumii”
MHorocoiHbIe H300paKECHHS.

104 Texkcrosble cion. Macka cnosi. Kanansl.
CoxpaneHue BbIICICHHON 001acTH

105 [TpakTrueckas paboTa 1o Teme 1
"MHorocoiHbIe n300pakeHus"
[ToxroroBka niuttoCTpanuil 11t BeO-

106 caiToB. [IpakTrnueckas pabora 1o Teme 0.5
" AHUMHPOBaHHbBIC N300paKeHUS"

107 Bekropnas rpaduka. Bekropuzamus
pacTpOBBIX U300pAKEHHI

108 [TpakTrdeckas paboTa mo Teme 1
"BekropHas rpaduka”

109 [TpyHIUITBI TOCTPOEHUS U
peIaKTHPOBAHUS TPEXMEPHBIX MOJIEeH
[IpakTuyeckas pabora o Teme

110 "CoztaHue NpocThIX TPEXMEPHBIX 1
mojeen"

111 Cerounbie Mmoaenu. Marepuasl

112 [TpakTrueckas paboTa 1o Teme 1
"CetouHble Mmojenun"

113 MoenvpoBaHre UCTOYHUKOB
ocsenieHus. Kamepsl

114 [IpakTuyeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHBIE TexHOJOTHH (3D-




IIPUHTEPHI)
116 [ToHsiTHE O BUPTYAJIbHOMN pEAIbHOCTH U 1
JIONOJTHEHHOH PeabHOCTH
117 PesepBHOE Bpems 1
118 PezepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHoe Bpemst 1
123 PesepBHOE Bpems 1
124 PesepBHoe Bpemst 1
125 PesepsHOe Bpems 1
126 PesepBHOE Bpems 1
127 PesepsHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepsHOe Bpems 1
130 PesepBHOE BpeMms 1
131 PeszepBHOe Bpems 1
132 PesepBHOE Bpemst 1
133 PeszepBHOe Bpems 1
134 PesepsHOe Bpems 1
135 Pe3epBHOE BpeMs 1
136 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







HHPOBEPAEMBIE HA EI'D 10 HTHO®OPMATUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Koxa

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHKe OCHOBHBIX NMPUHIIMIIOB YCTPOMCTBA U (HYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOUIIBHBIX KOMIIBIOTEPOB; TEHACHIIUN
pa3sBUTHSI KOMIBIOTEPHBIX TEXHOJIOTHUIl; BJIaJicHUE HaBbIKaMH palboThI ¢
ONEpPAlMOHHBIMU CHCTEMaMU M OCHOBHBIMHU BUJAMH IPOTrPaMMHOIO
oOecrieueHHss JUIsl  pelleHHs y4yeOHBbIX 3aJady 1O  BbIOpaHHOM

crenuaiIn3anuu

1.2

1.3

14

1.5

1.6

1.7

1.8

Hamuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUHOUIIaAX OpraHu3alvi M

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTen

[ToHMMaHKe OCHOBHBIX MPUHIUIIOB TUCKPETU3AIMH Pa3IUYHBIX BHUIOB
uHpopmarun

[TonnmaHue 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOH M TEKCTOBOU
uHpopManuu (3alKCh YUCENl B IO3UIMOHHOW CHUCTEME CYHMCIICHHS,
JEIAMOCTh TEJIBIX YHCEN, HaXOXKJIECHUE BCEX TPOCTHIX YHCET B
3aJIaHHOM JIMama3oHe; 00pa0oTKa MHOTOPA3PSIIHBIX IEIBIX YHCET;
aHAIU3 CHMBOJBHBIX CTPOK M JPYTUX), alrOPUTMOB TIOMCKA U

COPTUPOBKH
3HaHue (PyHKIMOHAIBHBIE BO3MOXHOCTH HMHCTPYMEHTATIbHBIX CPEICTB
cpenbl pazpaboTKu

BrnaneHue OCHOBHBIMU CBEICHUSMU O 0a3ax NaHHBIX, UX CTPYKTYpE,

CpencTBax CO3/IaHus U pabOTHI C HUMHU

ITonnmanue BO3MOKHOCTEN 51 OTpaHUYECHUN TEXHOJIOTHH
HCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3JIMYHBIX O0NacTAX; HaJIu4due
npeJCTaBiIeHU 00 MCIOIb30BaHUM HWH(OPMAIIMOHHBIX TEXHOJIOTUH B

pa3NIUYHBIX TPOPECCHOHATBHBIX chepax

BJ'IaIICHI/IC TCOPCTUUCCKUM alIlapaToM, IMO3BOJIAOIIUM OCYHICCTBIIATH
NpEACTAaBJICHHUC 3aJJaHHOI'O HATypaJIbHOrO 4YHCJIa B  Pa3IMYHBIX
CHCTEMAX CUHCIICHUs, BBIIIOJIHATDH npeo6pa3013aH1/m JJOTHUYCCKUX
BBIpa)KeHI/II)’I, HCIIOJIB3YA  3aKOHBI am"e6p},1 JIOTUKH, OHNpcaciIiATb

KpaTyaiiuii myTh BO B3BEIIEHHOM Ipade U KOJIWYECTBO MyTed MEXIY




BEPLIMHAMU OPHUEHTUPOBAHHOT'O AlIMKINYECKOro rpaga

Ymemo

2.1

YMeHue wuCII0Ib30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIU JJIA
aHaim3a  OOBEKTOB M TPOIECCOB:  (OPMYyIUpOBaThH  IEhb
MOJICJTMPOBAHHSI, BBIMOJIHATh aHAIN3 PE3y/IbTATOB, MOJIYUYCHHBIX B XO/IC
MOJICTTMPOBAHHMS;, OICHUBATh aJCKBATHOCTh MOJEIN MOJCIUPYEMOMY
00BEKTY WJIM MPOLECCY; MPEJACTABIATh PE3yJbTaThl MOJICIUPOBAHUS B

HATJISIITHOM BUJIE

2.2

YMenue kinaccuUIMpPOBATh OCHOBHBIC 3aJa4ud aHAIM3a JIaHHBIX
(mporHo3upoBaHue,  KiaccUpUKanus,  KiIacTepu3alus,  aHAJIU3
OTKJIOHEHUI1); TOHUMATh MOCJIEI0BAaTEILHOCTh PEIICHUs 3a7a4u aHaIn3a
JNAHHBIX: COOp TEPBUYHBIX [AHHBIX, OYHCTKAa M OIEHKa KayecTBa
JAHHBIX, BBIOOP ¥ (MJIHM) TOCTPOCHHUE MOJICIIH, TPEOOPa30BaHHUE JaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPIPCTALIUA PE3YJIbTATOB

2.3

YMenue  ompeaensath  WHOOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKkuX ¥ 3BYKOBBIX JaHHBIX TMPU 3aJaHHBIX MapaMeTpax
JUCKpETU3alMu. YMEHHUE OIpPENeNsTh CPEAHIOI CKOPOCTh Iepeaauu
JIAHHBIX, OIEHWBATh M3MEHEHHWE BPEMEHM Iepeladyd MpPU HU3MEHEHUU

UHPOPMALIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

2.4

YMeHue CTpouTh KOJA, 00€ClEeYMBAIOLUINI HAaUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHune HCnosib30BaTh MPHU PEIICHUM 3aJad CBOMCTBA MO3WIIMOHHOM
3aMUCH YHCEll, aJlTOPUTMbI IOCTPOEHUS 3allUCU YHUCIIA B MO3UIIMOHHOMN
CHCTEME CUYHUCJIEHHUSI C 3aIaHHBIM OCHOBAaHHUEM U MOCTPOEHHUS YHCIIA 10
CTPOKE, COJEp)Kallled 3amuch JTOT0 YHMCIIa B INO3ULHUOHHOW CHCTEME
CUUCIIEHHUS €  3aJaHHbIM  OCHOBAaHMEM; YMEHHUE  BBINOJHSATH

apI/I(I)MeTI/I‘ICCKI/Ie onepanru B IO3UIUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHHEe CTpPOUTH JIOTMYECKOE BBIPDAKEHUE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHOM HOpMaJIbHBIX (QopMax MO 3aJaHHOM Tabmuie
UCTUHHOCTH; HCCIEN0BaTh O00JacTh HMCTHMHHOCTH BBICKa3bIBaHUS,
COJEpXKAIEro  IMEpPEeMEHHbIE;  peIlaTh  HECIOXKHBbIE  JIOTUYECKHE

ypaBHEHUS

2.7

2.8

YMeHue pemarb anropuTMHUECKHUE 3a7adud, CBS3aHHbIE C aHAINW30M
rpa¢oB (33124l MOCTPOCHUS ONTHUMAIBHOTO MYTH MEXAY BEpIIMHAMH
rpada, onpeaeaeHus KOJIUYecTBa Pa3IUUHbIX MyTel MeX 1y BepIIMHAMU

OPHUEHTHPOBAHHOTO AlMKINYECKOTO rpada)

YMeHne HCIoIb30BaTh ACPEBbA IMPH aHAIN3EC U IMOCTPOCHUHU KOAOB U




2.9

2.10
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2.12

JUTS IPEJCTAaBICHUS apU(PMETHUECKUX BBIPAKCHUH, IPU PEIICHUH 3a/1a4
IIOMCKa U COPTUPOBKHU; YMEHHUE CTPOUTH IE€PEBO HIPHI IO 33JaHHOMY
QITOPUTMY; pa3pabaThiBaTh U 0OOCHOBBIBATH BBHIUTPBIIIHYIO CTPATETUIO
UTPBI

VYMeHue aHalu3upoBaTh AITOPUTMBI C HUCHOJb30BAHUEM TaOJIHIL
TPACCUPOBKH;  ONpENeNsATb 0e3  HWCIOJNb30BaHUS  KOMIIBIOTEPA
pe3yJbTaThl  BBINOJIHEHMSI HECIOXHBIX IPOrpaMM, BKJIIOYAIOLINX
LUKJIbl, BETBJIEHUS U IOLIPOrpaMMBbI, IPU 3aJaHHBIX MCXOIHBIX

JaHHBIX

YMeHue omnpeaensiTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BBIX
AIrOpUTMOB ~ (CYMMHPOBAaHHME d3JEMEHTOB MAacCHBa, COPTHUPOBKA
MacCHBa, NEpeOOpHBIC ANTOPUTMBI, JBOWYHBIA IOUCK) U MPUBOJIUTH
MpUMEphl HECKOJIBKHUX aITOPUTMOB PA3HOW CIOKHOCTH JJISi PEIIeHUs
OJHOM 3aJ1auu

Bnagenue yHUBEpPCAIbHBIM SI3BIKOM MPOrPAMMHUPOBAHUS BBICOKOTO
ypoBusi (Ilackams, Python, Java, C++, C#), npeactaBicHUAMH O
0a30BBIX THIIAX JAHHBIX U CTPYKTypaxX NaHHBIX; YMEHHUE HCIIOJIb30BaTh
OCHOBHBIC YIIPABJISIFOIIAE KOHCTPYKITUN; YMCHHE OCYIIECTBIIATh aHAIH3
NPEJIOKEHHOW  MPOTpaMMBbl:  OMPENENATh  Pe3ylbTaThl  PabOThI
MPOrpaMMBbI P 3a/IaHHBIX UCXOJHBIX JAHHBIX; OMPEIENSITh, IPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXKHO TIOJYy4YCHHE YKa3aHHBIX PE3YJIbTATOB;
BBISBJISTH JIAHHBIC, KOTOPBIE MOTYT TPHUBECTH K OIMOKEe B padore
nporpaMMmbl;  (opMyIMpoBaTh  MPEMJIOKEHHUS 1O  YIYUIICHHIO

MporpaMMHOT O KOoa

VYMeHue pealn30oBbIBaTH Ha BBIOPAHHOM Ui HM3Yy4YEHMs  SI3bIKE
nporpamMmmupoBanus Beicokoro ypoBus (Ilackame, Python, Java, C++,
C#)  TumoBble  aNrOPUTMBI  OOpaOOTKM  YHCEN,  YHCIOBBIX
MIOCJIEI0BATENBHOCTE M MAaCCHUBOB: IPEACTABICHUE YHCIA B BHJE
Habopa TMPOCTBIX COMHOXXHTENEH; HaXOXKIEHHEe MaKCUMaJbHOU
(MMHMMaBHOW) UGPBI HATYPAJTILHOTO YKCIa, 3alCAHHOTO B CUCTEME
CUUCIIEHHUSI C OCHOBaHWEM, HE TMpeBbIaromuM 10; BbIYUCIEHUE
00OOIIEHHBIX XapaKTEPUCTUK HIIEMEHTOB MAacCHUBa WU YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMBl, IIPOU3BENCHHUS CpEIHETo
apu(QMeTHUYeCKOro, MHUHUMAJIbHOIO ¥ MAaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOUIMX 3aJaHHOMY YCIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MACCHBA; YMEHUE HCIOJIb30BaTh B MporpaMmmax
JaHHBIE PA3JIMYHBIX TUIIOB C YYETOM OIPAaHMYEHUH Ha JMAINa3oH HX

BO3MOJKHBIX 3HAUEHUMW, NMPUMEHSTh IPU PEIICHUM 3a/1ad CTPYKTYpbI




JAHHBIX (CIUCKH, CJIOBAPU, CTEKH, OYEpPEIu, JI€PEBbs); NMPUMEHSTH
CTaHIApTHBIE M COOCTBEHHBIC TOANPOTPaMMBI i  00pabOTKU
YHUCJIOBBIX JAHHBIX W CHMBOJBHBIX CTPOK; HCIOJb30BaTh MpU
pazpaboTke  mporpamMMm — OWONHMOTEKHM  MOANPOTpPaMM;  yMEHHUE
UCTIOJIb30BaTh cpeacTsa OTJaJKU porpaMm B cpene

IPOrPaMMHUPOBAHHUS

2.13

YMeHHe WCHoJb30BaTh  ANEKTPOHHBIE TAOMMIBI  JJs  aHaju3a,
MIPEACTABICHUS U 00paOOTKU AaHHBIX (BKIIOYAsi BBIOOP ONMTHMAJIBLHOTO
peleHus, moA0op JHMHUU TPEHJA, PEIICHUE 3a7ad MPOrHO3UPOBAHHMS);
YMEHHE HCIIOJIb30BaTh TAOMWYHBIC (pENSIHOHHBIC) 0a3bl JAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBAThH JIMYHOEC WH(POPMAIMOHHOE IMPOCTPAHCTBO C
UCIONIb30BAaHUEM  Pa3jMYHBIX CPEACTB IUGPOBBIX  TEXHOJOTHUH;
MOHMMAaHUE BO3MOXKHOCTEH LU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX

YCIYT, TUPPOBEIX 00pa30BaTEILHBIX CEPBUCOB




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
O UH®OPMATHUKE

Kon
1

1.1

IIpoBepsieMblii 31eMeHT COAepPKAHUSA

[Mudposas rpaMOTHOCTH

OcCHOBHbBIE TEHJICHLIUU PAa3BUTHUS KOMIIBIOTEPHBIX TexHONoruil. [lapamiensbHble
BBIYMCIIEHNs. MHOronpouneccopHsle cucrteMsl. Pactipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

1.2

1.3
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[IpuHIMIIBI TTOCTPOEHUA W AaIlllapaTHbIE KOMIIOHEHTBHI KOMIIBIOTEPHBIX CETEM.
Ceresble npotokoisl. Cets UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokoiibl
creka TCP/IP. Cucrema nomeHHbix uméH. Pasgenenne IP-cerw Ha moacetu ¢
MIOMOIIIBIO MACOK MOJICETEM

daiinoBas cucrema. Ilouck B (aitmoBoii cucteme. [IpuHIMMIBI pa3MenieHUs U
MMeHOBaHHs (QailioB B goiaroBpeMeHHoW mnamsaTu. [llabmonsl ans omucaHus
rpymi ¢aiinos

CkopocTs  Tepenauyd  JaHHBIX. 3aBHUCUMOCTh BpPEMEHHM Iepefayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

1.5

udpoBanue naHHbpX. CUMMETpUYHbIE U HecUMMeTpuuHble mUGpsl. [udps

npoctoii 3amensl. [ugp Lesaps. udp Buxenepa. Anroput™m mmdpoBaHus
RSA

1.6

2.1

KO,I[LI, IMO3BOJIAOIINEC 06Hapy>KI/IBaTI> " UCIIPABJIATH OI_I_II/I6I(I/I, BO3HHKAOOUC IMMpU
nepeaavuc JaHHbIX. Paccrosane XsMmmuHra. KOI[I/I]I)OBaHI/Ie C IOBTOPCHUEM OUTOB.

Koasl XoMmmuHra
Teopernueckrue 0CHOBBI HHPOPMATHKHU

JlBonuHoe  KkoxuMpoBaHHMe. PaBHOMEpHBIE U HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue cOOOLIEHUH, 3aIMCaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
Ycenosue @ano. IlocTpoeHne OMHO3HAYHO ACKOAMPYEMBIX KOJOB C IOMOIIBIO

nepeBa

2.2

Teopernueckne mMOIXOABI K OLIEHKE KojuuecTBa HMHpOpMauuu. EnuHHUIbI
u3MepeHuss KouudectBa HHpopMmauuu. AJpaBUTHBIH TOAXOX K  OICHKE
KoJauuecTBa MH(OpMaMH. 3aKOH aJAUTHUBHOCTH uHpopmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cucrempl cuuncienus. Pa3épHyras 3amuch NENbIX M JpOOHBIX YHCEN B
MO3UIIMOHHON cucTteme cumcieHus. CBoilcTBa MO3WIIMOHHON 3amucH 4YHCTa:
KOJIMYEeCTBO LU(P B 3alMCH, PU3HAK JEIMMOCTH YUCIAa HA OCHOBAHUE CHUCTEMBI
CUMCIIEHUS. AJITOPUTM NEPEBOAA 1IEJIOr0 Yncia U3 P-U4HOM cHCTEMBbl CUMCIICHHS

B JECITUYHYIO. AJITOPUTM IIEpEBOJa KOHEUHOU P-muHON IpoOH B NECATUYHYVIO.
A P o




2.4

2.5

AJropyuT™M TIEpeBOJA LENOr0 YHCIA U3 ACCATUYHOW CUCTEMBbI CUHUCIECHHS B P-
nunyro. llepeBon koHewHOW necaTHUyHOM npodbu B P-munyto. JIBowuHas,
BOCBMEpUYHAS U LIECTHAIATEpUYHAsI CUCTEMbl CUHCIICHUS, CBSI3b MEXKAY HUMH.

Apudmernieckre onepanuy B MO3UIMOHHBIX CUCTEMaX CUHUCICHUS
TpounuHas ypaBHOBEIIECHHAs CUCTEMa CUUCICHUS. JIBONYHO-AECATUYHASA CUCTEMA

CUHCIICHUA

Konuposanue tekctoB. Koguposka ASCIIl. OnnobGaliTHbie koaupoBku. CTaHaapT
UNICODE. Komupoka UTF-8. Ompenenenne wHPOPMAIHMOHHOTO 00BEMA

TCKCTOBBIX COO6H.I€HHI>1

2.6

2.7

2.8

2.9

KomupoBanue uzobpaxkenuii. OneHka HHPOPMALMOHHOTO 00bEMa IpauvIecKux
JTaHHBIX MIPU 33/IaHHBIX Pa3pelIeHUH W TIyOWHEe KOAMPOBaHMA IBeTa. L[BeToBBIC
monenu. KoaumpoBanue 3Byka. OLeHka HMH(GOPMALMOHHOTO 00bEMa 3BYKOBBIX

AAaHHBIX IIPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U pa3pAAHOCTU KOAUPOBAHUA

Anrebpa soruku. IloHsTtune BbicKa3biBaHUS. Bpicka3biBaTelbHbIE  (DOPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue omnepanuu. TaObmuuel HCTUHHOCTH. Jlormueckue BBIpaKEHUSI.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanyy 1 onepanyuy HaJ MHOKECTBAMM.
3aKkoHbl anreOpbl JIOrMKH. OKBHUBAJEHTHbIE NpeoOpa3oBaHUS JIOTHMUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHUs U CHCTEMBI YPaBHEHU.

Jlornyeckne (yHKIUHA. 3aBUCUMOCTh KOJMYECTBA BO3MOKHBIX JIOTHYECKUX
(GyHKIMH OT KOJTMYECTBa apryMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN

COBepH_IeHHBIe JU3BbIOHKTHUBHBIC KOHBIOHKTUBHBIC  HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue UCTUHHOCTHU

Jlormueckue d2neMEHTHI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. I[locTpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax I10
3aJJaHHOMY JIOTMYECKOMY BBIPQKEHUIO. 3alHUCh JIOTUYECKOTO BBIPAXKEHUS IO

JIOTUYECKOH cXeMe

2.10

Mopenu u wmoaenupoBanue. lLlenn moaenupoBaHus. ANEKBAaTHOCTh MOJEIU
MOJIETTUPYEMOMY O0BEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[Ipencrasnenune pe3yabTaTOB MOJCITHPOBAHUS B BUJIC, YIOOHOM JIJisi BOCTIPHATHS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbI, TAOIUIBL, TPadUKH).

211

[IpencraBnenue wEabIX YUCEA B MNaMATH KommbioTepa. OrpaHMYeHHOCTH
JMana3oHa 4YWcesl MPHU OrpaHWYECHHH KOJuW4decTBa pa3psanoB. llepenonHenue
pa3psaHoi ceTkH. be33HakoBbIe U 3HAKOBHIE JaHHBIC. 3HAKOBBIA OUT. [IBOMUYHBII
JIOTIOJIHUTEIBHBIN KOJI OTPULATEIbHBIX YUCET.

[TobutoBeie  noruueckue omepanuu. Jlormueckuil, apudmernyeckuit u

nukmnueckuit  casuru. llludpoBanme ¢ momompl0 MOOMTOBOW — OlepaIuu




«uckinouaromiee NJIN»»
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2.13

[IpencraBieHne BEIECTBEHHBIX YHCE B IAMSITH KOMIIbIOTEpA. 3HaYallas 4actb U
MOpANOK 4yucha. Jluama3oH 3HaueHUN BELIECTBEHHbIX uuncen. [IpoOnemsl
XPaHEHUS BEILECTBEHHBIX YHUCEN, CBS3aHHBIE C OrPaHMYECHUEM KOJUYECTBA
paspsanoB. BelnmonHeHne onepanuidi ¢ BEUNICCTBEHHBIMU YHCIAMH, HAKOILJICHHUE

OIIIHOOK IIPpU BBIYUCIICHUAX

I'padpr. OcHoBHbIe moHsATHSA. Buasl rpadon. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MaTpHUIl, CIUCKOB CMEXHOCTH. Pemienue
QITOPUTMUYECKUX 3a/lady, CBS3aHHBIX C aHauu3oM rpadoB (HocTpoeHue
ONTHUMAJIBLHOTO MYTH MEXAY BepuIMHamMu Tpada, OmpeesieHne KOJU4ecTBa

Pa3JIMIHBIX HyTCfI MCXKAY BCpHIMHAMHU OPHUCHTHUPOBAHHOIO AIHUKIINYCCKOT'O

rpaca)

2.14

HepeBbs. bunaproe nepeBo. JlepeBbss mowmcka. CrnocoObl 00Xxoma nepeBa.
[IpencraBnenne apupMeTHUECKUX BBIpAXEHUH B BHIE nepeBa. Vcmomb3oBanue

l"pa(bOB Hn ACPCBLEB IIPH OIMMCAHUHN 00BEKTOB U IMPOLECCCOB OKPYKAOIIECTO MHUPaA

2.15

2.16

JIMcKpeTHbIE UTPBl ABYX UTPOKOB € MOJIHOM nH@opmanuei. [loctpoenue nepesa
nepebopa BapUaHTOB, OINKCAHHE CTPAaTErMd Wrpbl B TaOMU4HOM (opme.

BLII/Il"pLIH_IHbIe U IIPOUT'PBIIITHBLIC ITO3ULHUH. BLII/Il"pLIIJ_IHHe CTpaTeruu

Cpe,I[CTBa HCKYCCTBCHHOI'O MHTCJIJICKTA. I/II[GHTI/IQ)I/IKaLII/IH H IIOUCK I/1306pa)KeHI/II71,
pacrio3sHaBaHUC JIUIIL. Hcmonp30BaHne METOIOB HNCKYCCTBCHHOI'O HMHTCIIJICKTA B
O6y‘-IaIOHII/IX cucreMax. Mcnonp30BaHue METOIOB HNCKYCCTBCHHOI'O MHTCJUICKTA B

po6ororexnuke. utepHer Bemeil. Heliponusle cetu

ANTopUTMBI ¥ IPOTPAMMHUPOBaHHE

3.1

3.2

cDOpMEL]'II/BElI_[I/IH MOHATHA aJITOpUTMaA. Mamuna TBIOpI/IHra KaK YHHUBEpCaJIbHas

MOJEJb BBIYMCICHUMN

OrneHka CIOXXHOCTH BBIYMCICHUHA. Bpems paboTsl M 00BEM HCHOIb3yeMOMH
aMsATH, MUX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OleHKa
ACUMIITOTUYECKOM CJIOKHOCTH AJITOPUTMOB. AJTOPUTMBI  ITOJIMHOMHAJIBHON
cinoxHoctd. Ilepebopuble anroputmbl. IlpuMepsl pa3iaMyUHBIX aITOPUTMOB

peuicHu-d OJHOM 3ala4yy, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTb

3.3

3.4

OnpeneneHre BO3MOXHBIX PE3yJAbTaTOB pPalbOTHl MPOCTEHIIMX aIrOPUTMOB
yIpaBJIEHUS] UCIOJIHUTENSAMU U BBIYUCIMTENBHBIX aIropuTMoB. OmpeneneHue

HUCXOJHBIX JaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMBII>i pe3yibTaTt

Anroputmbl  00pabOTKM HATypajJbHBIX YHCEIN, 3alMCAaHHBIX B TO3UIIMOHHBIX
CHUCTEMax CUHCJIEeHMs: pa3OueHue 3amucH 4YHclia Ha OTHENbHbIE LUDpHI,
HaxXOXJEHWE CYMMbl M TPOM3BEACHHUS LHU(p, HAXO0XKIECHUE MaKCUMalIbHOU

(MUHUMAaNBHON) U (PBHI.




3.5

3.6

[IpencraBnenue ymciaa B BUAE HaOOpa MPOCTHIX COMHOXKUTENEH. ANTOPUTM
OBICTPOrO BO3BEJCHMS B CTeNeHb. [lonck mpocThIX yKcen B 3aJJaHHOM JHana3oHe

C TIOMOIIIBIO AJITOPUTMA «pemieTo IparocheHa
MHoropa3psiiHbIe LeNbIe YUCIa, 3aJa41 JUIMHHON apudMeTHKN

s3Ik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnsl JaHHBIX:
LEJOYHUCIICHHBIE, BEIIECTBEHHbIE, CHMBOJbHBIC, JIOTUYECKUE. BeTBieHwus.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBueM. L{Ukibl 110 mepeMeHHOM.

O6paboTka JaHHBIX, XpaHImuxcs B (aitax. TekcToBble W ABOMYHBIC (haKIIbI.
daitnoBele mepeMeHHbIC ((aiiaoBbie ykazarenu). UreHue u3 daina. 3anmuch B
daiin.

Pazbuenue 3aqaun Ha moa3agauu. [lognporpamMmel (TpotieAypsl U PYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH S3BIKA IIporpaMMHupOBaHUA

3.7

Pexypcusi. PexypcuBHbie mponenypsl W ¢GyHKuuu. Vcrmonp3oBaHHe CTEKa LIS

opraHnu3annu peKypCHBHBIX BbI3OBOB

3.8

3.9

Uucnennsle mMetonbl. TouHoe u nmpuOMMKEHHOE pelieHus 3agauu. YUuciieHHoe
pellieHre YpaBHEHUH € MOMOUIbIO MoJa00pa mapaMmerpa. UHUCIEHHbIE METOAbI
pelieHusl ypaBHEHHMI: MeToa 1nepebopa, METOJl IOJOBUHHOIO  JIEJIEHUS.
[TpubnmxEéHHOEe BBIYHMCICHHUE [UIMH KPUBBIX. Beramcnenwe miomaneit ¢puryp c
MIOMOUIBIO0 YUCJIEHHBIX METOJO0B (METOJ MPSAMOYIOJbHUKOB, METOJ TpaIeluil).
Ilouck makcumyma (MUHMMYMa) (QYHKLIMHM OAHOH IEPEeMEHHOW METOa0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOIBHBIX  JaHHBIX.  BcTpoeHHble  QyHKIMM  S3bIKa
MpOrpaMMHUPOBAHUS I 00paOOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00padOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJWYECTBA TOSIBJICHUN CHUMBOJA B CTPOKE,
pazOueHne CTPOKM Ha CJIOBa MO MPOOENbHBIM CHMBOJAM, TOUCK MOACTPOKH
BHYTPU [JAaHHOM CTPOKH, 3aME€HA HAWJEHHON MOACTPOKH Ha JAPYIYIO CTpPOKY.
['enepanmst Bcex CJIOB B HEKOTOPOM ali(hpaBUTE, YAOBJICTBOPSIOIMIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBsl W TOCHEAOBATENBHOCTH  YHCEN.  Bbryucienne  0000IMIEHHBIX
XapaKTepUCTHK DJIEMEHTOB MacCHBa WM YHCJIOBOM IOCIIEI0BaTENbHOCTH
(cymMMBI, TpPOM3BENEHUS, CpeIHEro apu(pMeTHYeCKoro, MHHHUMAILHOTO U
MaKCUMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YAOBIIETBOPSIOIINX
3aJlaHHOMY YycioBHIO). JIMHEHHBIH NOMCK 33JaHHOTO 3HAYEHHs] B MAacCHBE.
Anroput™bel paboOThl C 3JI€MEHTaMH MacCUBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTupoBKa OJHOMEpPHOro Maccupa. IIpocTele MeTOABI COPTHUPOBKH
(Metox my3bIpbKa, METOJ BbIOOpa, copTHpoBKa BcTaBkamu). CopTHpoBKa
ciusinueM. breicTpas coptupoBka MaccuBa (anmroputM QuickSort). JIBonunbIit

IIOHCK B OTCOPTHUPOBAHHOM MAaCCHBC




3.11

JIByMepHBIE MAacCUBBI  (MaTpULbl). AJTOPUTMBI  00pabOTKH  JBYMEpPHBIX
MacCHBOB: 3allOJHEHUE JIBYMEPHOI'O YHCIOBOTO MAacCHBa IO 3aJaHHbBIM
IIpaBUJIaM, TMOUCK 3JE€MEHTa B JBYMEPHOM MAacCHBE, BBIYMCICHME MaKCHUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MacCUBa, IIEPECTAHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CroBapu (accolMaTuBHBIE MAaCCHUBBI, 0TOOpakeHus ). Xam-tabaumbl. [loctpoenue

aJI(baBI/ITHO-‘IaCTOTHOI‘ O CJIoBaps IJId 3aJaHHOT'O TCKCTa

3.13

3.14

Crexku. AHanM3 TNPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHUS. Bwrumcinenue
apu(pMEeTHYECKOr0 BBIPa)KEHUS, 3alIMCAaHHOI0 B MOCT(HUKCHOM (opMme.

Ouepenu. Mcnonp3oBaHue ouepeau Al BpEMEHHOIO XpaHEHUS! JTaHHBIX
Anroputmbl Ha rpadax. [locTpoeHre MHUHUMAIBLHOIO OCTOBHOIO JepeBa
B3BELLICHHOI'O CBSI3HOIO HEOPUEHTHPOBAHHOro rpacga. KoauuecTBo paziumyuHbIX
myTel MEeXy BepIIMHAMH OPHEHTHPOBAHHOTO AIIMKIMYECKOTO Tpada. AITropuTM

JlerkcTphl

3.15

3.16

JepeBps. Peanmsanust nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapusie) nepebs. IlocTpoeHue nepeBa [Uisl 3alaHHOTO apUPMETHUECKOIO
BbIpakeHUs. PekypcuBHbIe anroputMbl 06xona aepesa. Mcnonb3oBanue creka u
ouepeau 11 00xo/a AepeBa

JluHaMu4ecKkoe MpOorpaMMUpPOBAaHME KaK METOJ peleHHs 3ajady ¢ COXpaHEHUEM
IMPOMCIKYTOYHBIX PC3YJIbTATOB. 33.2121‘-11/[, pemacMbIC C IMMOMOMIBIO AUHAMUYCCKOT'O
MIPOrpaMMHUPOBAHHUS: BBIYMCIEHUE PEKYPCUBHBIX (PYHKIMM, MOJCYET KOJIUUECTBA

BAapHUaHTOB, 3a/1a4u OIITUMU3AlIUN

3.17

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MMPOrpaMMUPOBaHUU. OOBEKTH H
kiaccbl. CBOMCTBA U MeTOABl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIM3.
PazpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXO0/a.

WNukancynsanus, HacaeaqoBaHue, NoJIUMOphU3M

NHupopmaninoHHbIE TEXHOJIOTUN

4.1

Ananu3 maHHbix. OCHOBHBIE 3aJladydl aHaJIW3a JIaHHBIX: [POTHO3UPOBAHUE,
KJaccupuKanus, KiacTepusalus, aHaau3 OTKIoHeHuH. [locrmenoBarenbHOCTD
pellleHrs 3a/1ay aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX TAaHHBIX, OYMCTKA M OLIEHKA
KauecTBa JIaHHBIX, BBIOOP H (WJIM) TOCTPOCHHE MOJEIH, MpeoOpa3oBaHUe
JAHHBIX, BU3yaJlu3allusl JAaHHBIX, WHTEPIIpPETaIsl pe3ynbTatoB. [IporpamMMHbIe
cpenctBa U HMHTepHET-CEpBUCHI JIT OOpaOOTKM W TPEACTABICHUS JTaHHBIX.

Bonbmve nanneie. MammHHOe o0yueHue

4.2

Ananns JAaHHBIX C TIOMOIINBIO JJICKTPOHHBIX Ta6.]'H/II_I. Brruncnenue CYMMEI,
cpemHero  apu(PMETHYECKOro, HauOoybmiero  (HaWMMEHBIIETO)  3HAYCHUS

Juara3zoHa. Bperaucienue KOB(I)(I)I/ILII/ICHT&I KOoppeiidiiuu ABYX PAOOB HOAaHHBIX.




[TocTtpoenne cTonOUaThIX, JUHEHYATHIX M KPYTOBBIX auarpamm. I[loctpoenue
rpadukoB pyHkuuil. [Tondop nuHuM TpeHa, peleHue 3a1ad NPOrHO3UPOBAHUS.

Pemenue 3aaa4 OITUMH3allH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Jluckperusanuss Npd  MaTEeMaTHYECKOM  MOJIETUPOBAHUU  HEMPEPBIBHBIX
mpoueccoB. MoaenupoBanue JABIKeHUA. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuueckue MOJAEIM B  HKOHOMHUKE. BblunciuTenbHble
JKCIIEPUMEHTHl ¢ MozensaMu. OOpaboTka pe3ylbTaToOB HKCIEpUMEHTa. MeTon
HaUMEHbIIMX KBajpatoB. OIEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
00BEKTOB U TpoleccoB. BoccTaHoBieHHEe 3aBUCUMOCTEH IO pe3ylbTataM

JKCIIEPUMEHTA

4.4

BepostHOCTHBIE MOJEIH. Metonrsl Momnrte-Kapso. HMuranuontoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CITYKUBAHHSI

4.5

TabnuanbIe (pensuoHHbIC) 0a3bl NaHHBIX. Ta0iuia — IpeaCTaBICHUe CBEICHUN
00 omHoTHIHBIX 0OBekTax. Iloie, 3ammch. Kmrou Tabmmiel. PaboTa ¢ roTroBoi
0a30i maHHBIX. 3anojgHeHue 0a3bl AaHHBIX. [lowck, copTupoBka U QuIbTpanus
JaHHBIX. 3ampoChl HAa BEIOOPKY JaHHBIX. 3alpOCh C MapamMeTpaMu. Beruucisiembie
TIOJISL B 3aIpOCax.

Mmuorotabiauunble 6a3bpl TaHHBIX. TUIBI CBS3ed MeXAy Tabmuiamu. BHerrHwii

kJtou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

4.6

TexctoBbiii mpoueccop. CpeiacTBa mHoMcKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEHTBI. CHOCKH, OTJIABICHHUE.

HpaBI/ma HUTUPOBAHUA UCTOYHUKOB U O(I)OpMJ'IeHI/I}I 6I/I6J'H/IOI‘pa(bI/I‘leCKI/IX CCBIIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Undpopmaruka (B 2 yactsx); 10 knacc. yrnmyonennoe ooyuenue [omsikos K.1O.,
Epemun E.A. OGuiecTBO ¢ orpannyeHHoO# oTBeTcTBeHHOCThI0 « BMHOM.
JlaGopartopus 3HaHU»; AKIIMOHEpHOE 001IecTBO «3AaTEnhCTBO
«IIpocsemienne»

* Undopmaruka (B 2 yactsx); 11 knace. yrimyonenHoe ooyuenue I[omskos K.1O.,
Epemun E.A. OO1iecTBO ¢ orpaHu4eHHOM OTBETCTBEHHOCThI0O « BUHOM.
JlabopaTopus 3HaHMI»; AKITMOHEpHOE 00111ecTBO «M31aTeNnbCTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



