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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no wuHbopMaTtuke (yriIyOnEHHBIH YpPOBEHb) Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMM K
pe3yibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CPEIHEro
obmiero obpazoBanusi, npeacraieHHbIx B PI'OC COO, a taxxke deaepaibHON
paboueit mporpaMMbl BOCITUTAHUS.

[Iporpamma mo wuHpoOpMaThke MAET MPEACTABICHHE O IENsIX, OO0IIe
CTpaTeruu OOYy4YeHMs, BOCIHUTAHUS W Pa3BUTUSA OOYYAIOIIMXCS CpPEICTBAMU
yueOHoro npeamera «MHpopmaTrka» Ha yriayOaEHHOM ypOBHE, yCTaHABIMBAET
o0s3aTenbHOE peIMEeTHOE COJIEp)KaHUeE, peyCcMaTpUBaET ero
CTPYKTYpUPOBAaHUE MO pa3jenaM M TeMaM Kypca, ONpeAesseT pacupeiesieHue
€ro Mo kjaccam (rojaM M3ydeHusi), 1a€T MpUMEPHOE pacipeieleHue yueOHbIX
4acoB MO TEMaTHYECKUM paszjelaM Kypca U PEKOMEHIYeMYIo (IpHUMEpHYIO)
MOCIEAOBATEIPHOCTh HMX M3Y4YeHHS €  Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TpoIlecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUYaroImMXCH.

[IporpaMmma 1o uUHpOpMaTHKE ONpEAENseT KOJIMYECTBEHHBIE U
KaueCTBEHHBbIC XapaKTePUCTUKU Y4YeOHOTO MaTepuana Uil KaXAOro roja
W3YYCHHS, B TOM YHCIE JUIsI COJEP)KAaTEJIbHOTO HAIMOJHEHHUS Pa3HOTO BHIA
KOHTpOJISI  (MPOMEXKYTOYHOW —aTTeCTallii  OOYyYaloUIuXCsS, BCEPOCCHIMCKHIX
IIPOBEPOYHBIX PabOT, TOCYAAPCTBEHHOM UTOTOBOM aTTecTamuu). [Iporpamma mo
UHPOpMATUKE SBISETCS OCHOBOM JJII COCTaBJICHUS AaBTOPCKUX Y4E€OHBIX
porpaMM U y4eOHHUKOB, TOYPOYHOTO TUTAHUPOBAHMSI Kypca YIUTEIIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh MWH(MOPMATHKKA KaK HAYYHOM JUCIMIUIMHBI, H3ydaromien
3aKOHOMEPHOCTH POTEKaHUs U BO3MOKHOCTH aBTOMATHU3AINH
MH(GOPMAITMOHHBIX MTPOIECCOB B PA3TUYHBIX CUCTEMAX;

OCHOBHBIE 00JacTH TNpPUMEHEHUS HWH(MOPMATHUKH, TIPEKAE BCETO
MHGOPMAIMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COIMABHYIO CEpy;

MEXIUCITUTUTMHAPHBIN  XapakTep WHGOPMATHUKH W HMHQPOPMAIMOHHOM
JeSITeIbHOCTH.

Kypc undopmatuku ajist ypoBHsI CpeIHETO OOIIEro 00pa30BaHUs SBIISICTCS
3aBepIIAIONIMM 3TallOM HEMPEpPHIBHON MOJITOTOBKMA OOYYAroIIMXCs B 00JIacTH
uHpopmatukn ¥ WHGOPMAINMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJIOTHUH,
OMHUpaeTCsl Ha CoJep)KaHuEe Kypca MH(POPMATHKH YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHsI ¥  ONBIT TOCTOSIHHOTO  TNPUMEHEHHs  UHGOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUM, JAa€T TEOPETUYECKOE  OCMBICICHHE,
UHTEPIPETALNIO U 0000IIEHUE 3TOTO ONbITA.

PesynbraThl  yrimyOME€HHOTO YpOBHS U3YYCHHS Y4eOHOTOo TMpeameTa
«MadopmaTtnkay OpPUEHTUPOBAHBI HA TMIOTYYCHHUE KOMIICTCHTHOCTEH IS
nocienymomneil npodeccuoHaNbHOM AEATENbHOCTH KAaK B paMKax JIaHHOH
npeIMETHON O0JacCTH, TaK M B CMEXHBIX ¢ Hel obOnactax. OHU BKIIOYAIOT B
ceost:

OBJIAJICHUEC KJITIOYCBHIMHU TMOHSATHUSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUWTCS JaHHAs MPEeAMETHas 001acTh, paClO3HABAHUE COOTBETCTBYIOIIUX UM
IPU3HAKOB W B3aWMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IUYHbIC
MOJXO/bl K W3YYCHUIO SIBIICHUM, XapaKTEPHBIX JJISI M3y4aeMoW MpeAMETHOU
o0nacTu;

YMEHUE peIIaTh THUIOBBIC TMPAKTHYECKHE W TEOPETHYECKHE 3a/1aqH,
XapaKTepHbIE MJIsi KCHOJB30BAHMS METOJOB W HMHCTPYMEHTapHus JaHHOMN
peIMEeTHON 00J1acTH;

HaJIM4YUe MPEACTABICHUN O JaHHOW MpeaMEeTHON 00JacTH KakK 11eJIOCTHOU
TEOpUHU (COBOKYIMHOCTH TEOPHUi1), OCHOBHBIX CBA3AX CO CMEXHBIMU OOJACTIMHU
3HAHUM.

B pamkax  yrmyOn€HHOro - ypoBHS ~— M3y4eHUs ~ MHPOPMATHUKH
oOecrieunBaeTcsl  II€JICHANpaBiICHHAsT  TOJATOTOBKAa  OOydYalIIMXCS K
MPOJOJKEHNIO  oOpa3oBaHWs B OpraHu3anusax  MpodheCCHOHAIBHOTO
oOpa3oBaHMsI 10  CICNHAIBHOCTSAM, HETOCPEJACTBEHHO  CBS3aHHBIM  C
MAQPOBEIMU  TEXHOJIOTHSIMH, TAaKUM KakK MpOTpaMMHAs  WHXKEHEpHS,
uH(popMaImoHHasi 0€30MacHOCTb, UH(OOPMAITMOHHBIE CUCTEMBI M TEXHOJIOTHH,
MOOWJIHBIE CHUCTEMBI U CETH, OOJbIIME JaHHbIE W MAIMHHOE OO0Yy4YeHUeE,
MIPOMBITIUICHHBIA WHTEPHET BeIeH, MCKYCCTBEHHBIH WHTEJUICKT, TEXHOJIOTHUHU
OeCrpOBOIHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC TEXHOJOTHUU, CHUCTEMBI
pacnpenenéHHOTO peecTpa, TEXHOJOTUU BHUPTYaAIbHOM U JIOMOJHEHHOMN
pEaIbHOCTEN.

OcHoBHas 1enp u3ydeHus ydeOHoro mnpenmera «WuHpopmatukay Ha
yrayoJIEHHOM YpOBHE CpelHero oOiiero oOpa3oBaHuss — oOecredeHue
TaNbHEHIIET0 Pa3BUTHS MH(POPMAIIMOHHBIX KOMIIETEHIIUH 00YYaromerocs, ero
TOTOBHOCTH K JKM3HM B YCIOBUAX Pa3BUBAIOIICTOCS HHPOPMAIIMOHHOTO
oOIecTBa W BO3pacTaroeil KOHKYPEHIIMK Ha PBIHKE Tpyna. B cBsizu ¢ UM
nuzyuyenue napopmatuku B 10—11 kmaccax A0KHO 00ECTICUUTD:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, OCHOBAHHOTO HAa IMMOHWMAaHHWH POJIU
nHQOpPMATUKHA, HWHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OO0I1IeCTBE;



c(OPMHUPOBAHHOCTh ~ OCHOB  JIOTMYECKOTO W  QJITOPUTMHYECKOTO
MBIIUICHUS;

c(hOpMHPOBAHHOCT, YMEHUU pa3nuyaTh (aKkThl W OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSIMHU OIICHUBAHUS U CBS3b
KPUTEPUEB C  ONPEHCIEHHOW CUCTEMOW IIEHHOCTEW, MPOBEPSITH Ha
JIOCTOBEPHOCTH M 0000111aTh HH(POPMAITHIO;

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O BIUSHUA HWHPOPMAIMOHHBIX
TEXHOJIOTMA Ha J>KW3Hb YEJIOBEKa B OOIIECTBE, MOHMMAaHHE COIHAIBHOTO,
3KOHOMHUYECKOT0, MOJIUTUYECKOTO, KYJIbTYPHOIO, FOPUIAYECKOT0, IPUPOIHOTO,
APrOHOMHYECKOTO, MEIUIMHCKOrO ¥ (PU3MOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

MPUHATHE TIPABOBBIX U JTHUYECKUX ACHEKTOB HH(POPMAIIMOHHBIX
TE€XHOJIOTUH, OCO3HAHWE OTBETCTBEHHOCTH JIFOJCH, BOBJICUEHHBIX B CO3JJaHUE U
UCIOJIb30BaHUE MH(GOPMAIIMOHHBIX CUCTEM, paclipocTpaHeHue HHGOpMaIIHH;

CO37IaHUE YCJIIOBUM ISl Pa3BUTHSI HABBIKOB yU4E€OHOM, MPOECKTHOM, HAyYHO-
UCCJIeI0BATENLCKONM M TBOPUECKOM JAESATEIBHOCTH, MOTUBAIIMKM 00YJaIOUXCs K
CaMOpPa3BUTHIO.

B conepxanun ywebHoro mnpeamera «MHpopmaThka» BBIAEIAIOTCS
YEThIpE TEMATUYECKHUX pa3iea.

Paznen «lluppoBasi rpaMOTHOCTB» TOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JAPYrHX DJJEMEHTOB LHU(PPOBOTO OKPYXKEHHUs, BKIIOUas
KOMITBIOTEPHBIE CETH, MCIIOJIB30BAHUIO CPEACTB ONEPALUMOHHON CHUCTEMBI,
pabote B cetm VHTEpHET U  UCHOJIL30BAaHUIO HHTEPHET-CEPBUCOB,
UHGOPMAITMOHHON O€30MaCHOCTH.

Paznen «Teopernueckue ocHOBbI MHGOPMATHKH» BKIIOYAET B CeOs
MOHATUNHBIN amnmapar WH(OOPMATUKH, BOMPOCHl KOAUPOBAHUS HH(OpMauH,
M3MepeHus MH(POPMAIMOHHOTO 00BhEMA MAaHHBIX, OCHOBBI aireOphl JOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurmMbl U MPOrpaMMHUPOBAaHUE) HANPABICH HA Pa3BUTHE
AITOPUTMHYECKOTO MBINUICHUS, pa3pabOTKy aJirOpuTMOB M OIICHKY UX
CJIO)KHOCTH, (POPMHUpPOBAHHE HABBHIKOB peaiu3alldd MpPOTpaMM Ha s3bIKaX
IPOrpaMMHUPOBAHUS BHICOKOTO YPOBHSI.

Paznen «HWHdopManMOHHbIE TEXHOJOIMM» IIOCBALIEH BOMNpPOCaM
MpUMEHEHUsT WH(POPMAITMOHHBIX TEXHOJOTUMN, PEATM30BAHHBIX B MPUKIATHBIX
MPOTrpaMMHBIX TMPOAYKTaX W HMHTEPHET-CEPBUCAX, B TOM YHCJE B 3ajadyax
aHajv3a JaHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX M DJEKTPOHHBIX TAaOJUIl IJIS
pelieHus MPUKIaIHbIX 3a71a4.



B npuBenénnom ganee conep:kanuu yueoHoro npenmera «MHpopmarruka»
KYpPCHBOM BBIJICJIEHBl JOIOJIHUTENBHBIE TEMBI, KOTOpbIE HE BXOAAT B
00s13aTENBHYI0 TIPOrpaMMy OOydYEHHS, HO MOTYT OBITh TPEIJIOKEHBI IS
M3YYEHUS OTAETHbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIHMCS.

VYrnyOn€HHbll ypOBEHb H3yueHUs HH(YOPMATHKU PEKOMEHIyETCs MJis
TEXHOJIOTMYECKOT0 Npo(uis, OPUEHTUPOBAHHOTO HAa WHXKEHEPHYIO U
MH(POPMALIMOHHYIO c(epbl NeATeIbHOCTH. YTIYOJEHHBI YpPOBEHb H3y4YCHUS
nH(GOPMATUKU 00ECTIeYUBAET: MOJTOTOBKY OOYYalOUIUXCs, OPUEHTUPOBAHHBIX
Ha CIEIUAIBHOCTH B 00JIaCTH WH(GOPMALMOHHBIX TEXHOJIOTUNA U MH)KEHEPHbIE
CHELMAIbHOCTH, y4acTUE B MPOEKTHOM M HCCIIENOBATEIbCKON AESITENbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMHM HAIIPaBICHUAMU OTpaAcid HHGPOPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYacTHUIO B OJHMIIHAIaX M
caadye EquHOro rocy1apcTBEHHOTO SK3aMeHa 10 MH(POpPMAaTHUKE.

[locnenoBarenbHOCTh M3yUYEHUSI TEM B Ipejesax OJHOro roja oOydeHus
MOKET OBbITh M3MEHEHA MO0 YCMOTPEHHUIO YUYUTENsd IpU MOJArOTOBKE paboueit
IpOrpaMMBbl ¥ TOYPOYHOIO IIIAHUPOBAHMUSL.

OO61iee 4KnciIO YacoB, PEKOMEHOBAHHBIX I U3YYEHHS] MH()OPMATUKH —
272 yaca: B 10 xnacce — 136 yacoB (4 yaca B Henento), B 11 kiacce — 136 yacon
(4 gaca B HezeIIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeOoBanuss TEXHUKM O€30MACHOCTH MW THUTHEHBI TpuU padbore ¢
KOMITBIOTEPAMH U JPYTUMHU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[IpuHiunel  paboThl  KOMIIBIOTEPOB W KOMIIBIOTEPHBIX  CHCTEM.
Apxurektypa (on Heiimana. ABTOMaTHYECKOE BBIMIOJHEHUE MPOTPAMMBI
mporeccopom. OneparuBHasi, MOCTOSTHHAS W JOJTOBpEMEHHAs maMsath. OOMeH
JaHHBIMU C TOMONIpI0 MKWH. KOHTposepsl BHEIIHUX YCTpOMCTB. [Ipsamoint
JOCTYII K ITaMSITH.

OCHOBHBIE ~ TEHIEHUMU  Ppa3BUTUA  KOMIIBIOTEPHBIX  TE€XHOJIOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHsie CHUCTEMBL.
CynepkomnbroTepbl. PactipeienéHHble BEIYMCIUTENbHBIE CUCTEMBI U 00pabOoTKa
OoNpIIMX JaHHBIX. MoOuIbHbIE HHU(PPOBBIE YCTPOMCTBA M HX POJb B
KOMMYHUKAIHSIX. BcerpoeHnHsbie KOMITBIOTEPHI. MUKpOKOHTPOJUIEPHI.
PoboTu3npoBaHHbIe TPOU3BOICTBA.

[IporpammHoe oOecrieyeHue KOMITBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM.
Bunel nporpamMmmHoro obecrnedeHus W uX HazHadyeHue. (OcoOeHHOCTH
OporpaMMHOro  o0ecriedyeHuss MOOWJBHBIX  ycTpoiictB.  [lapamnenbHoe
nporpammupoBanue. CHUCTEMHOE MporpaMMHoe obecriedeHne. OnepannoHHbIe
cucteMbl. YTWINTBL. [lpaiiBepbl ycTpoucTB. MHCTAausIuus M AEUHCTAJUISALNS
MIPOTPAMMHOTO 00€CTICUEHUSI.

@aitnoBble cucTeMbl. [IpuHIMIIBI pa3MellleHuss U UMEHOBaHUs (ailyioB B
nonroBpeMeHHor namatu. [l1aGaons! Ay onucanus rpynm Ganios.

[IporpamMmmuoe obecrieueHue. JInuensupoBanue MIPOrPamMMHOTO
obecnieueHuss u 1U@poBbIX pecypcoB. I[IpompuerapHoe u  cBOOOAHOE
IPOTPaMMHOE oOecrieueHue. Kommepueckoe u HEKOMMEPUYECKOE

UCIIOJIb30BaHUE TMPOrpaMMHOr0 o0ecreueHuss W HUGPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh,  YCTAaHABIMBAaeMas  3aKOHOJATEIbCTBOM  Poccuiickoit
denepanuu 3a HEMPABOMEPHOE MCIOJIB30BaHUE MPOTPAMMHOTO 00€CTICUeHUS U
IU(PPOBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUS W allllapaTHble KOMIIOHEHThI KOMITBIOTEPHBIX
cereil. CereBbie mpotokoiibl. Cets MHTEpHET. Anpecanust B cetu MHTEpHET.
ITpoTtokonsl creka TCP/IP. CuctemMa 1OMEHHBIX UMEH.

Paznenenue [P-cetn Ha mojceTw ¢ MOMOIIBI0O Macok mojcereit. CeTeBoe
agMuHucTpupoBanue. [lomydeHue  JaHHBIX O  CETEBBIX  HACTPOMKax



kommnbioTepa. IIpoBepka Hamuuus cBA3M € y310oM cetu. OmnpeneseHue
MapuIpyTa JIBH>KEHUS MTaKETOB.

Buaet  nmestensHoctn B cetu  HMutepHer. CepBucel MHTepHera.
['eounpopMalimoHHbIE CHCTEMBI. | €OJIOKAIMOHHBIE CEPBUCHI  PEATHHOTO
BpEMEHU (HampuMmep, JIOKalus MOOUIBHBIX TENePOHOB, OIpECICHHE
3arpy>KeHHOCTH  aBTOMAarucTpaieil), HHTEPHET-TOProBis, OpPOHHUpPOBAHUE
OMJIETOB M TOCTUHMUII.

I'ocynapcTBeHHBIE ANIEKTPOHHBIE CEpBHUCH U yciayru. ConuanbHbIe CETH —
OpraHu3alys KOJJICKTUBHOTO B3aMMOJICHCTBUSI U OOMeHa JNaHHbIMH. CeTeBoit
ATUKET: MpaBuiia MOBEJeHUsI B kubeprpoctpanctse. [IpobieMa moaMHHOCTH
nosiyaeHHou nHpopmaiuu. OTKpeITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHBIE U PKOHOMUUYECKUE YTPO3bl, CBSA3AHHBIE C HCIOJIb30BAHUEM
MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TexHoyiorui.  OOmue  mpoOiaeMbl
3amuThl “HPopMauu U UHGOPMAIIMOHHON Oe3omacHocTu. CpelicTBa 3alluThl
uH(pOpMAaIIUU B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uH(pOpMaIIMOHHBIX cucTeMax. [IpaBoBoe oOecreueHne HMHPOPMAIUOHHOM
0€30MacHOCTH.

[IpenoTBpamieHue  HECAaHKIMOHMPOBAHHOIO  JIOCTyNa K  JIMYHOM
KOH(MUICHIIUATBFHON  HMHpOpMalUU,  XpaHALIEHCS  HA  MEPCOHAIBLHOM
KOMITBIOTEpE, MOOWJIBHBIX  YyCTpoiicTBaXx. BpemoHocHoe  mporpammHoe
o0OecrieueHne H CHocoObl OOpPHOBI C HUM. AHTHUBUPYCHBIE MPOTPAMMBI.
Opranuzanusi JIMYHOTO apxuBa HHPopMauuu. Pe3epBHOE KONMUPOBAHUE.
[TaponpHas 3ammTa apxuBa.

[udpoBanue maHHbIX. CHUMMETPUYHBIE W HECUMMETPHUYHBIEC HIU(QPHI.
Mudper npoctoit 3amensl. [Mludp Lesaps. lludp Buxenepa. Anropurm
mmngpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudopmanusa, nanusie u 3HaHWsA. VHGOpMAaIMOHHBIE TIPOLIECCHl B
MIPUPOJIE, TEXHUKE U OOIIIECTRBE.

HemnpeppiBHBIE W AUCKPETHBIE BEIWYHHBI M CUTHAIBL. HeoOXoammocTh
JUCKpEeTU3aluu WH(pOpMaIu, MpeaHa3HAaYeHHOM Il XpaHEHUs, Mepeaadyd U
00paboTKH B U(POBBIX CUCTEMAX.

JIBouuHOE KOJHWpOBaHWE. PaBHOMEpPHbIE U HEPABHOMEPHBIE KOJIBI.
JlexoaupoBanue coOOIEeHNH, 3aMMMCAHHBIX C TTOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne OOHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KoaudecTBa nHpopmanuu. AndaBUTHBINA MOIX0
K OLIEHKE KOJIMYeCcTBa MH(OPMALIHH.



Cucremsl cuucienus. PazBépHyTas 3amuch LENbIX U JPOOHBIX YHCET B
NO3ULMOHHOW cucteme cuucieHus. CBoWCTBa IMO3WIMOHHOM 3alMCU YHUCIIA:
KOJIMYECTBO IHM(p B 3aMUCH, MNPU3HAK JETUMOCTH YHCIIa Ha OCHOBaHHUE
CUCTEMBI CUMCIIEHHS. AJITOPUTM MEPEBOJIA LIEJIOr0 YKcia U3 P-nuHOM crcTeMbl
CUMCIIEHUS B JECATHUUYHYIO. AJTOPUTM IepeBoja KOHeuHoW P-muHOi npolu B
JNECATUYHYIO. ANTOPUTM IE€peBOJA LEJIOr0 4YhcCiaa HU3 JIECATUYHOU CHCTEMBI
curciieHus B P-uunyro. IlepeBoa KOHEUHOU AecATUYHOW ApoOH B P-nunyro.
JIBonyHas, BOCbMEPUYHAsA W IIECTHAAUATEPUYHAS CUCTEMBbI CUMCIICHUS, CBS3b
MEXAy HUMHU. ApuPMETHUECKHE OMNEepaldd B TO3UIMOHHBIX CHCTEMax
cyucieHusa. TpoudHas ypaBHOBEIICHHAass CUCTEMa CYMCIEHUA. JIBOMYHO-
JNECATUYHAS CUCTEMA CUUCIICHMUS.

KoaupoBanune tekctoB. KomupoBka ASCII. OnHoOailTHBIE KOAMPOBKHU.
Cranmapt UNICODE. KomupoBka UTF-8. Onpenenenne MHPOPMaUOHHOTO
00BbEMa TEKCTOBBIX COOOIIEHUH.

KomupoBanue wu3o0paxenuil. OuneHka HHPOPMAIMOHHOTO 00bEMa
rpaduyecKux AaHHBIX NPHU 3aJaHHBIX Pa3pelieHUH U TIIyOMHE KOIUPOBAHUS
usera. LIBeroBbie Moaenu. BekropHoe koaupoBanue. @opMatbl rpapuyecKux
¢aiinos. TpéxmepHas rpapuka. @pakranpHas rpaduka.

KoaupoBanue 3Byka. OneHka HHPOPMAIMOHHOTO 00BEMa 3BYKOBBIX
JAHHBIX IIPU 33JaHHBIX 4aCTOTE AUCKPETU3ALNHN U Pa3psAHOCTH KOJIUPOBAHUS.

AnreOpa noruku. IloHdarue BbIcKas3biBaHMs. BbICKka3bpiBaTeNbHbIE (DOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOLTHOCTH.

Jlornyeckue onepanuu. Tabauubl UCTUHHOCTH. JIOrMUecKue BBIPAKEHHUS.
Jlornueckue ToxzaecTBa. [[0Ka3aTenbCTBO JIOTMYECKUX TOXKAECTB C IIOMOILIBIO
TaOJIMI UICTUHHOCTH. JIornueckue onepanuy 1 onepainuy HajJ MHO)KECTBAMHU.

3aKoHbI anredpbl JIOTUKU. DKBUBAJICHTHBIE MPEOOPa30BaHUs JIOTHUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHUIA.

Jlormueckue  (QyHKUMH.  3aBUCUMOCTh  KOJHMYECTBA  BO3MOXKHBIX
Jorudeckux (yHKUUH OT KoJM4yecTBa aprymeHToB. IlomHble cucTEeMBbI
JOTUYECKUX (HYHKITHM.

Kanonnueckne ¢opmbl  jormyeckux  BblpaxkeHud. CoBepllEeHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMAJIbHbIE (DOPMBI, QJITOPUTMBI HX
MOCTPOCHUS MO TabJIMIIEe UCTUHHOCTH.

Jlornueckue >JIE€MEHTHI B COCTaBe KomibioTepa. Tpurrep. Cymmarop.
MHoropa3psaubiii cymmarop. IloctpoeHue cxeM Ha JJOTMYECKUX 3JIEMEHTax 110
3aIaHHOMY JIOTUYECKOMY BBIPQXKEHUIO. 3aIllMCh JIOTUYECKOTO BBIPAKEHUS 10
JIOTUYECKON CXEME.



[IpencraBieHne UENbIX YMCEN B MaMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh
JYaria3oHa 4Hcell MPU OrpaHWYEHHWH KoinmuyecTBa paspsaoB. [lepenonHenue
paspsiiHO  ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN AJONOJIHUTEIBHBIA KO OTPULATEIIBHBIX YUCE.

[ToGuToBBIE NOrMYecKue omnepanuu. Jlorudeckuii, apudMETHYECKHN U
nukianyeckuid  capuru. [ludpoBanne ¢ MOMONIBIO MOOUTOBOM OMNEpaIMU
«uckiovaromee MJIN».

[IpeacraBieHre BEMIECTBEHHBIX YHCENl B MAMATH KOMIbIOTEpa. 3HAYAIIAs
4acThb M TMOPANOK 4Yucia. Jluama3oH 3HAYEHHWM BEIIECTBEHHBIX YHCEIL
[IpoOnemMbl XpaHEHHUs BEHIECTBEHHBIX YHCEN, CBS3aHHBIE C OTPAHUYCHUEM
KOJIMYECTBA Pa3ps0B. BrINoIHEHME ollepaluii ¢ BELIECTBEHHBIMU YHUCIIAMH,
HAKOILJIEHUE OIMOOK IPH BBIYUCICHUSIX.

AJITOPUTMBI M IPOTPAMMHMPOBaHHE

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB padOThI MPOCTEUIINX aJTOPUTMOB
yIPaBJIEHUS UCHOJHUTEISIMU U BBIYUCIUTEIBHBIX alrOpUTMOB. OmnpeneneHue
UCXOJHBIX J@HHBIX, IPU KOTOPHIX AQJITOPUTM MOXKET JaTh TpeOyeMblii
pe3yJbTar.

Otansl pelieHus 3a7a4 Ha KommbloTepe. HCTpyMeHTalbHbIE CpENCTBa:
TPAHCISATOP, OTIAAYUK, NPOUIUPOBIIUK. KOMIUISAIMS U UHTEpHpeTaIus
nporpaMm. BupTyalibHble MallIMHBI.

WNurerpupoBanHas cpefa pa3paboTku. MeToasl OTHaAKUd TPOrpamM.
Hcnonb3oBanne TpaccUpoBOYHBIX Tabmuu. Otmanounsiii BbiBoA. Ilomarosoe
BBIITOJTHEHUE TTPpOrpaMMbl. Toukn octaHoBa. [I[pocMOTp 3HaUYEHUI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl maHHBIX:
LIEJIOYHCIICHHBIEC, BEIICCTBEHHBIC, CHMBOJIBHBIC, JIOTMYECKHE. BerBieHus.
Cnoxnsie ycmoBusi. Iluknael ¢ ycnoBueM. LUKl 10O  MEpEMEHHOM.
B3anmo3aMeHsE€MOCTh  pa3IMYHBIX BUAOB LMKJIOB. [HBapmant wnwMKia.
CocraBieHue UKIA C MCIOJIb30BAHUEM 3apaHEe ONPENEIEHHOrO MHBapHaHTA
LHKJIA.

JlokymeHTHpoBanue  mporpamMm.  lcronp3oBaHME ~— KOMMEHTapHEB.
[ToaroroBka onucanusi IpOrpaMMbl U MHCTPYKLIHUU IS TTOJIb30BATENS.

AnroputMbl  00paOOTKM  HATypaJibHbIX  YHWCEJ, 3alUCaHHBIX B
MO3UIMOHHBIX CHCTEMax CYHCIEHUS: pa3OMEHHUe 3alKcH Yucia Ha OTAEIbHbIC
mudpel, HAXOXKIACHUE CYMMBI U TpoOuW3BeNCHUS 1P, HAXOKICHUE
MaKCUMaJIbHOW (MUHUMAaILHOM) ITUPHI.

Haxoxnenue Bcex MpPOCTBIX 4YHWCEN B 3aJaHHOM  JIMara3oOHE.
[IpeacraBinenure uucina B BHUAE HaOOpa MPOCTHIX COMHOXHTENIEH. AJTOPUTM
OBICTPOTO BO3BEICHHSI B CTEIICHb.



OO0paboTka naHHBIX, XpaHsAuxcs B (ainax. TexkcToBble U JTBOMYHBIC
daiinel. daitnobsie nepeMmeHHbie ((aiioBbie ykazarenu). Utenwe u3 (aitna.
3anwuchk B dai.

Pa3buenne 3amaum Ha mnoazazauu. lloamporpammel (mpouenypsl U
dbynknuu). Pekypcus. PexypcuBHbIe 00BEKTHI ((pakrtanbl). PexkypcuBHBIC
npouenypsl U GyHKuuu. Mcronb3oBaHue cTeka Jijisi OpraHu3alii peKypPCUBHBIX
BBI30BOB.

Hcnonp30BaHne CTaHAApTHOW OMOIMOTEKH S3bIKA MPOTPAMMUPOBAHMSL.
[TonkntoueHne OUOMMOTEK MOANPOTPAMM  CTOPOHHHUX  IMPOU3BOAUTENCH.
MoaynbHBIM IPUHIUIT TOCTPOSHUS TPOrPaMM.

Yucnennsle MeToApl. ToyHOe M NpPUOIMKEHHOE pEUICHMs 3alayM.
UYuclieHHbIE METOJbl PEIICHHUs ypaBHEHUH: METOJ mepedopa, METO[
NoJIOBUHHOTO  jAeneHus. [IpuOnmkéHHOE  BBIUMCICHHME JIWH  KPHUBBIX.
Boruncnenne momanei (uryp ¢ NOMOUIbIO YHCIEHHBIX METOJIOB (METOJ
IpsIMOYTOJILHUKOB, MeToJl Tpanenuii). [louck wmakcumyma (MUHUMyMa)
(YHKIIMM OAHON IIEPEMEHHOM METO/I0M MOJIOBUHHOTO JI€JICHHUSL.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (GYHKIUM — S3bIKa
NpPOrpaMMHUPOBAHUA IS OOpPaOOTKHM CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI
00paOOTKM CHUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSIBICHUNM CHUMBOJA B
CTpPOKe, pa30MeHHe CTPOKM Ha CJoBa IO MPOOCITHHBIM CHMBOJAM, ITOMCK
MTOACTPOKM BHYTPH TaHHOW CTPOKH, 3aMEHA HAaWJIECHHOW MOACTPOKHU Ha JIPYTYIO
cTpoky. ['eHepanusi Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBIECTBOPSIOIINX
3alaHHbIM orpanunyeHusiM. [IpeoOpa3oBaHue 4uCiIa B CHUMBOJBHYIO CTPOKY M
o0OpatHo.

MaccuBel U MOCIIENOBATEILHOCTH 4YHceN. BprunciaeHne 0000IMEHHBIX
XapaKTEPUCTHK JJIEMEHTOB MAacCHMBAa WM YHUCJIOBOW MOCIEAOBATEIILHOCTH
(CymMMBI, TpPOW3BEACHHUSA, CpPEOHETO Aapu(PMETHUYECKOT0, MHUHUMAIBHOTO U
MaKCHMaJIbHOIO 3JIEMEHTOB, KOJHMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOLIMX
3aIaHHOMY YCJIOBHUIO). JINHEIHBIN NOUCK 3aJaHHOTO 3HAYEHUSI B MAaCCHUBE.

CoptupoBka oOJHOMEpHOro MaccuBa. IIpocTeie METOIbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpA, COpPTUPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroput™ QuickSort). JIBoM4HBIM
MOKUCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MacCUBBI (MaTpHIIb). AJITOPUTMBI OOpPaOOTKH JABYMEPHBIX
MAacCHBOB: 3all0JIHEHUWE JBYMEPHOIO YHCIOBOIO MAacCHMBa IO 3aJaHHBIM
npaBuiaM, MOUCK AJIEMEHTa B JBYMEPHOM MAacCHUBE, BHIYMCIICHHE MaKCUMyMa
(MHHMMYMa) ¥ CYMMBI 3JIEMEHTOB IByMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB JByMEPHOTO MACCHUBA.



HNudopManuoHHbIE TEXHOJIOTMH

TexcToBbll pouieccop. PenaktupoBanue u gopmatuponanue. IIpoBepka
opdorpaduu u rpammatuku. CpeacTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonp3oBanue cruned. CTPYKTYpUpPOBaHHBIE TEKCTOBBIE
nokyMeHThl. CHocku, ornasieHue. KosuiekTuBHas pabora ¢ JTOKyMEHTAMHU.
WNHCTpyMEHTBI PpELEH3UPOBaHMUST B TEKCTOBBIX IMpoueccopax. ObnayHble
cepuchl. JlenoBas nepenucka. Pedepar. [IpaBuna nuutupoBanust HICTOYHUKOB U
odopmiienus oubnnorpaduyeckux ccpiiok. OdopmiieHHE CIUCKA JIUTEPATYPHI.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TeXHUYECKUE CPEACTBA BBOAA
Tekcra. CrenManu3upOBaHHBIE CPEACTBA PENAKTHPOBAHUS MATEMaTUYECKUX
TEKCTOB.

AHamm3 gaHHbIX. OCHOBHBIE 3aJ]a4M aHAJIM3a JAHHBIX: POTrHO3UPOBAHMUE,
KJaccu(pukanus, KiacTepus3anusi, aHaau3 OTKIoOHeHuH. [locienoBarenbHOCTh
pelIeHus 3a/1a4 aHAJIM3a JAHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUMCTKA U OL[CHKA
KayecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHHE MOJEIH, NIpeoOpa3oBaHuE
JAHHBIX, BU3yaJIn3alusl JTaHHBIX, MHTEpIIpeTanns pe3ypratoB. [IporpaMMHbIe
CpelCcTBa U HHTEPHET-CEPBHUCHI i1 OOpaOOTKM M MPEACTABICHUS JaHHBIX.
Bbonpmme nannpie. MammaHoe oOyuenue. MIHTeeKTyanbHblid aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C IOMOIIbIO NEKTPOHHBIX TaOIuI. Beluncienue cymmel,
cpeaHero  apugMeThyeckoro, HauOOJbINErOo (HAaMMEHBIIEr0) 3HAYCHHUS
nuana3zoHa. Beruucienue kosd@uimeHTa KOppensuud ABYX PSAIAOB JaHHBIX.
[TocTpoeHue cTondyaThIX, JIUHEWUYATHIX M KPYroBbIX Auarpamm. lloctpoenue
rpapukoB  ¢yHkuuid. Ilombop  nWMHMKM ~ TpeHAa,  pelieHue  3aaay
IPOTrHO3UPOBAHMS.

YuciieHHOE pellleHne YpaBHEHWI C TMOMOINbI0 Moa0opa mapameTpa.
OnTuMu3anusi Kak IOMCK HAWIYyYIIEero pEeIIeHUs B 3aJaHHBIX YCIOBUSX.
LeneBas ¢QyHkuus, orpanuueHus. JlokaabHble M T100ANBHBIA MHHUMYMBI
nesneBor ¢QyHkIuM. PemeHue 3a7ay ONTUMU3ALUU C ITOMOIIBIO AJIEKTPOHHBIX
TaOIuUII.

11 KUIIACC

Teopernueckue 0CHOBbI HH(POPMATHUKH

TeopeTnueckue MoaXoAbl K OIEHKE KOJu4yecTBa WHOOpManuu. 3aKOH
agmutuBHoCcTU MHMOpMaruu. @opmyna Xaptiau. MHbopmanus u BEpOsSTHOCTD.
®opwmyna lllenHona.

Anroputmbl cxatusi gaHHBIX. Anroput™ RLE. Anroputm Xaddwmana.
Anroputv LZW. AJropuTMbl CKaTusi JaHHBIX C TOTEPAMHU. Y MEHBIICHUE



rIyOuHBl KoJnupoBaHusi 1BeTa. OCHOBHbIE uaen airoputMmoB cxkatusi JPEG,
MP3.

CkopocTh Tmepefauyd [aHHBIX. 3aBUCUMOCTb BpPEMEHH Mepefayd oT
MH(POPMALIMOHHOTO 00bEMa TAaHHBIX U XapaKTEPUCTHUK KaHaja CBs3H. [IpudanHbI
BO3HUKHOBEHHUSI OIMMOOK TMpH mepenade AaHHbIX. Kojabl, MO3BOISIONINE
oOHapy>KUBaTh U WCIPABIATH ONIMOKH, BOZHMKAIOIIME MPHU Mepeaade JTaHHbIX.
Paccrossune Xommmunra. KoaupoBanue ¢ moBTropenueM OutoB. Kombl
X3MMHUHTA.

Cuctembl. KoMnoHEHTHI cHCTEMBI U WX B3aumojeicTBue. CHCTEMHBIN
s dext. Yrnpasienue kak nHGopMamoHHbii mpoiecc. OOpaTHas CBA3b.

Mopnenu n MmoaenupoBanue. Llens moaenuposanus. COOTBETCTBHE MOJEIH
MOJAEIUPYEMOMY  OOBEKTY WM  MpPOUECCy, ULEeId  MOJEIUPOBAHMUS.
dopmanu3zanus NPUKIATHBIX 3a7a4.

[IpencraBieHue pe3yabTaTOB MOJEIMPOBAHUSA B BUJAE, YAOOHOM mJis
BOCHpusATUSL 4enoBekoM. ['paduueckoe mpencraBieHUEe JTaHHBIX (CXEMBI,
TaOJIUIIBI, TPADUKH).

I'padpsl. OcHoBHble moOHATUA. Buasl rpagoB. Omnucanue rpadoB c
IIOMOIIBI0O MATpPHUIl CMEXKHOCTH, BECOBBIX MATPHI], CIHCKOB CMEXHOCTH.
Pemenue anropuTMHUECKMX 3a/Jay, CBA3AHHBIX C aHajIu3oM TIpadoB
(mocTpoeHue ONTUMAJIBHOIO IMYyTH MEXIy BeplIMHAMU rpada, ompesesieHue
KOJINYECTBA PA3JIMYHBIX NyTEM MEXKIy BEpPUIMHAMU OPUEHTUPOBAHHOTO
alUKIM4eckoro rpaga).

HepeBbsi. bunapnoe nepeo. [lepeBbsi nmoucka. Crocobsl 00xoaa aepena.
[IpeacraBnenne apudmeTHUECKUX BBIpAKEHUNW B BUJIE AepeBa. JMCKpeTHbIE
UTPHI JIBYX UTPOKOB C moiHou mHpopmarueit. [loctpoenue nepeBa mepedopa
BapUAHTOB, OMHCAHUE CTPATErny Urphbl B TaOIMYHOM (popme. BoiUrpbliHbie U
MIPOUTPBILIHBIE O3ULHUN. BBIMTPBIIIHBIE CTPATETHH.

CpencTBa UCKyCCTBEHHOIO HHTEUIEKTa. CepBUCHI MAIIMHHOTO IIEPEBOA U
pacnio3HaBaHusi yCTHOM peun. KorHuTuBHBIE cepBUCHL. WneHtudukamus u
MOMCK H300pakeHuil, pacmno3HaBaHue Jul. CamMo00yd4aromyecs: CHUCTEMBI.
HcKkyCcCTBEHHBIN UHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcnonp30BaHne METOIOB
UCKYCCTBEHHOTO MHTEJJIEKTa B OOydwaromux cucremax. Fcnonab3oBaHue
METOJIOB MCKYCCTBEHHOI'O HHTEJJIEKTa B pOOOTOTEXHHMKE. VIHTEpHET BelIeH.
IlepcriekTrBBl  pa3BUTHS ~ KOMIIBIOTEPHBIX ~ MHTEJUICKTYAJIBHBIX  CHCTEM.
Heuponusle cetu.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

dopManuzaums  NOHATUA  anroputMma. Mammnaa  TerOpuHra  Kak
YHUBEpCaJIbHasA MOAENb BhruuciaeHuu. Tesuc Yépua—Trropunra.



Or11eHKa CJIOKHOCTH BRIUMCIICHUI. Bpemst paboThl U 00BEM HCTIOJIB3yeMOM
naMsITH, WX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHbIX JaHHbIX. OleHKa
ACUMIITOTHYECKOM CII0)KHOCTH QJITOPUTMOB. AJTOPUTMBI OJMHOMHUAIBHOU
cnoxHocTh. IlepebopHbie anroputmbl. I[lpuMepsl pa3aUMYHBIX aITOPUTMOB
pEeLIEHUs OJJTHOM 33/1a4d, KOTOPbIE UMEIOT PA3IUYHYIO CIOKHOCTbD.

[Tonck MpOCTBIX 4YMCEN B 3alaHHOM AMANa30HE C MOMONIBI0 AJIrOPUTMa
«penreto IparoceHar.

MHoropa3psaHble LeIble YUCia, 3a1a4u JUIMHHONW apU(PMETUKH.

CnoBapu (accollMaTUBHBIE MAacCCUBBI, OTOOpPa)KE€HMS). XAUI-TAOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIOBAPS AJIs 33JaHHOT'O TEKCTa.

Crexku. AHanu3 NpPaBUIBHOCTU CKOOOYHOI'O BbIpaKeHHUs. Brluucienue
apu(PMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOM (opMme.

Ouepenn. Mcnionp3oBanue ouepean 1y BPEMEHHOTO XPAHEHHUS JaHHBIX.

AnroputMmbl Ha rpadax. IlocTpoeHne MHUHMMAaIbHOTO OCTOBHOIO JEpeBa
B3BEILIEHHOTO CBSA3HOI'O HEOPUEHTUPOBAHHOTO rpada. KoanmuecTtBo pasnuyHbIx
nyTed MeXJIy BepIIMHAMU OpPUEHTHPOBAHHOIO AIUKIMYECKOro rpada.
Anroputm JleUKCTpHI.

JepeBpsa. Peanmmzanmsi nepeBa C TMOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JlBonuHsle (OuHapHbIe) aAepeBbd. [locTpoenue JnepeBa Uisl  3aJaHHOTO
apu(MeTHyecKoro BbIpaXeHHUs. PekypcuBHbIE alrOpUTMbl 00X0Ja JepeBa.
Hcnonb3oBaHue cTeka U ouepeau Ajid 00xoda iepesa.

JluHamMuyeckoe MporpaMMUpOBaHME KaK METOJA pEelIeHUs 3a7ady C
COXpaHEHUEM MPOMEKYTOUHBIX PE3yJIbTAaTOB. 3a/1auM, pElIaeMbl€ C MOMOIIbIO
JMHAMMYECKOTO IMPOTrPaMMHMPOBAHUS: BBIYMCIECHUE PEKYPCUBHBIX (DYHKIIMA,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMU3ALINN.

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM ITPOrpaMMUpPOBaHUH. OOBEKTHI
n knaccel. CBoHcTBAa M MeTOAbl OOBEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN
aHanu3. Pa3zpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOIO
nojxoja. IHkancymsius, Hacjae10BaHue, MOJIUMOPPHU3M.

Cpensl ObicTpoOil pazpabotku mporpamm. [IpoextupoBanue uHTEepdeiica
noyib3oBaTens. Vcmoiap30BaHME TOTOBBIX —YIPABISEMBIX 3JIEMEHTOB IS
MOCTPOEHUS uHTEepdeiica.

O630p  s3pikOB  mporpammupoBaHus. [lonstTne o  mapamurmax
IPOrpaMMHUPOBaHUS.

NudopmanuoHHbie TEXHOJIOTUU

Otanbl KOMIBIOTEPHO-MATEMATHYECKOTO MOJIETUPOBAHMS: MOCTaHOBKA
3ajaud, pa3paboTka MOJIEIM, TECTUPOBAHUE MOJENH, KOMIbIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTaTOB MOAEINPOBAHUS.



JluckpeTnzanuusi MpU MATEMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPHIBHBIX
npoueccoB. MoaenupoBaHue ABWXKEHHUs. MojenupoBaHue OUOJIOTHYECKUX
cucteM. MaremMaTHyeckue MOJENIM B 3KOHOMHKE. BbpluuciuTenbHbIe
AKCIIEPUMEHTHI C MOJEISIMHU.

OO0paboTKa pe3ysbTaTOB IKCIIEpUMEHTa. MeTo/lI HAMMEHBIIINX KBAJIPaTOB.
OneHka 4YHUCIOBBIX MapaMeTPOB MOJEITUPYEMBIX OOBEKTOB M IMPOIECCOB.
BoccranoBneHue 3aBUCUMOCTEN O Pe3yJIbTaTaM IKCIIEPUMEHTA.

Beposarnoctasie  Mmozenu. Meronel  Monte-Kapno.  Mmurannonnoe
MozenupoBanue. CUCTEMBbI MaCCOBOTO OOCTYKUBAHUSI.

Tabnuuneie (pensuuoHHBbIC) 0a3bl JaHHBIX. Tabiuiia — MpejcTaBICHUE
CBEJICHUI 00 oqHOTHIHBIX 00BbekTax. [lone, 3anuce. Kimrou tabmmiel. PaboTa ¢
roToBOM 0a30i JaHHBIX. 3arnojHeHue Oa3bl JaHHBIX. [louCk, copTHpoOBKa M
(GuabTpanys JaHHBIX. 3apOChl HA BEIOOPKY JaHHBIX. 3aMIPOCHI C MapaMeTpamu.
Beruucnsiemele 1oss B 3arpocax.

MHuorotabnuunbeie 0a3bl JaHHBIX. THUIBI CBS3EH MEXIy TaOIUIaMHU.
Buemnuit kmou. LlenoctHocTh 0a3bl 1aHHBIX. 3ampochl K MHOTOTaOJUYHBIM
0a3aM JaHHBIX.

NurepHer-npunoxenus. [loHATHE O CEpPBEPHOM M KIMEHTCKOW 4YacCTAX
caita. TexHoJIOIMS «KIMEHT — cepBEp», €€ TOCTOMHCTBA M HENOCTATKHU.
OcnoBel s3pika HTML u kackamabix Tabmun ctuieit (CSS). Crenapuu Ha
s3bike JavaScript. @opMbl Ha BEO-CTpaHUIIE.

Pa3mernienne BeO-caliToB. ¥Ycimyra XocTuHra. 3arpys3ka (aiijioB Ha CaiT.

BBoa n300paxeHuil ¢ UCHOJIb30BaHUEM PA3TUYHBIX HU(PPOBBIX YCTPOUCTB
(undpoBBIX PoToaNmapaToB U MUKPOCKOIOB, BUJECOKaMep, CKAaHEPOB U APYTUX
ycrpoiictB).  I'paduueckmit  pemakrop.  Paspemenne.  Kaapuposanwue.
Hcnpasnenue nepcnektuBbl. ['mcrorpamma. Koppekuus ypoBHEW, KOppEeKLIHs
usera. (OOecuBeurBaHWEe 1BETHbIX H300paxkeHui. Perymbs. PabGota c
obnacTsiMu. OUIBTPHI.

MHorocnoliable H300pakeHus. TekcToBbie ciion. Macka ciosi. Kanambl.
Coxpanenne BbIeNeHHON oOmactu. [loaroroBka wiumFOCTpamuii st BeO-
calToB. AHUMUPOBAHHbBIEC U300PAKEHUS.

Bekropnast rpaduka. IlpumutuBbl. M3mMeHeHue mopsjiKa 3JIEMEHTOB.
BripaBauBanue, pacnpenenenue. [ pynnuposka. Kpussie. @opmaTbl BEKTOPHBIX
PUCYHKOB. Hcnons3oBaHue KOHTYPOB. Bekropuzamuss ~ pacTpoBbIX
U300paKEHUH.

[IpyHUUIIBI TOCTPOCHUST U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIETEH.
Cerounsie Mozaenu. Marepuansl. MoaenupoBaHMe HCTOYHUKOB OCBEIICHUS.



Kamepsl. AgautuBHbie TexHonoruu (3D-npunrtepsi). [lonsiTue 0o BUpTyanbHON
peaIbHOCTU U JOTIOJTHEHHOUN peagbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
MHO®OPMATUKE  (YTJIVBJIEHHBIN VPOBEHL) HA  YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OTPaXKalOT TOTOBHOCTh U  CIHOCOOHOCTH
oOy4Jaronmxcsi pyKoBOJACTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEU MO3UIIMEH
JUYHOCTH, CUCTEMON IIEHHOCTHBIX OpHUEHTAlMN, MO3UTHUBHBIX BHYTPEHHUX
yOeKAEHUN, COOTBETCTBYIOIIMX TPAJUIMOHHBIM I[IEHHOCTSM POCCHUMCKOTO
00111eCTBa, PaCIIMPEHUE )KU3HEHHOTO OMBITA U OMbITA JAEATEIBHOCTU B MPOLIECCEe
peanu3alyd  CpeJACTBaMU Y4eOHOro TpelMeTa OCHOBHBIX HaIpaBJICHUIN
BOCIIUTATENBHON NESITENBHOCTH.

B pesynbraTte u3yueHuss MHPOPMATUKU HA YpPOBHE CPEAHETO OOIIEro
oOpazoBaHust y oOyuwaromierocss OyayT cpOpMHUPOBaHBI  CIICIYIOIIHE
JUYHOCTHBIE PE3YJIbTAThI:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHAa M TPABONOPSAAKA,  COOJIIOJEHHE  OCHOBONOJIAralomUuX  HOPM
MH(POPMAITMOHHOTO TTpaBa U UHPOPMAITMOHHOMN O€30MTaCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITh HJICOJOTUHM 3KCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO()OOUM, ITUCKPUMHUHAIIUKA TIO COIMAJIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOE OTHOIIEHHWE K HCTOPUYECKOMY HACIEIUI0, JTOCTUXKECHHUSIM
Poccun B Hayke, HCKYCCTBE, TEXHOJIOTUSIX, [IOHUMAaHUE 3HAYEHUSA
UH(GOPMATHKY KaK HAYKU B KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CITOCOOHOCTh OIIEHWBAThH CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
ceru MuTepHerT;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIHOYAas JCTETUKY HAy4YHOrO U
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCIPUHHMMATH PA3JIMYHBIE BUIBI MCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO HAa MCIIOJIH30BaHUN MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3uUecKoro BOCIMTAHMS:



c(hOpMHUPOBAHHOCTh  3JI0pOBOro M  Oe3omacHOro oOpa3a  KHU3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBbIO, B TOM YHUCJIE 3a CYET
coOIoieHUs TpeOOBaHUI 0e3omacHo AKCILTyaTalNH CPEICTB
MH(D)OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K aKTUBHOW JESATEIHHOCTU TEXHOJOTUYECKOW M COLMATIBLHOM
HAIpPaBIIEHHOCTH, CIIOCOOHOCTH WHUIIAAPOBATH, TJIAaHUPOBATH u
CaMOCTOSITEIIHHO BBITIONHATH TaKyIO JEATCILHOCTD;

uHTEepeC K cdepam mnpodhecCHOHATBHOW IeATeTLHOCTH, CBSI3aHHBIM C
UH(OPMATHKOHN, MPOrpaMMHUPOBAHHEM W HH(POPMAIIUOHHBIMU TEXHOJOTUSIMH,
OCHOBAHHBIMU Ha JIOCTUKEHUSX HAYKH MH(POPMATUKU U HAYYHO-TEXHUYECKOTO
Iporpecca, yMEHUE COBEpILATh OCO3HAHHBIM BBIOOp Oynyiiel npodeccun u
peann30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpa30BaHUIO Ha
POTSHKEHUU BCEH JKU3HH;

7) IKOJIOTrH4e€CKOr0 BOCIIMTAHUSA:

OCO3HaHHUE TI00ATEHOTO XapaKTepa dKOJOTHIYECKUX MPOOIEM H IyTeH uX
pemieHusl, B TOM YHCIEe C Y4ETOM BO3MOXKHOCTEH WH(pOpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, JOCTIKCHHUSIM HAyYHO-TEXHHYECKOTO Iporpecca U
OOIIIECTBEHHON TMPaKTUKH, 3a CUYET TMOHUMAHUA PONM HWHGOPMAIMOHHBIX
pecypcoB, MH(POPMAITMOHHBIX MPOILECCOB U MH(POPMAIMOHHBIX TEXHOJIOTHM B
ycloBusx 1udpoBoil TpaHchopmaimu MHOTUX chep KHU3HU COBPEMEHHOTO
00IIIEeCTBA;

OCO3HAHHWE IICHHOCTH HAYYHOU JEATEeIHLHOCTH, TOTOBHOCTh OCYIIECTBIISAThH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACATEIBbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

B mporiecce 1ocTH)EHUS TMYHOCTHBIX PE3YIHTATOB OCBOEHUS MTPOTPAMMBI
mo wuHMOpMATHKE Yy OOYYaIOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, IPEATIOJIararoniuii ChoOpMHUPOBAHHOCTH:

CaMOpPETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMECHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIBHBIM W3MEHEHUSIM H TPOSBIATh THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKJIOYAIOLIECH CTPEMIIEHUE K JOCTHKEHUIO LIEJIN
U yCIIEXY, ONITUMHU3M, HHUITHATUBHOCTh, YMEHHE JICHCTBOBATH, HCXOJIS M3 CBOUX
BO3MOKHOCTEH;



SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh  3MOIIMOHAIHHOE
COCTOSHME JPYTHX, YYUTHIBaTh €r0 TPU OCYIIECTBICHUH KOMMYHUKAIIWH,
CITOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUS C APYTUMU JIIOJBMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIMKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte u3yueHuss mHGOPMATUKA HA YPOBHE CPEAHETO OOIIEro
oOpa3zoBaHust y oOyuwaromerocsi OyayT CQHOPMHPOBAaHbI METANPEIMETHBIE
pe3yJbTaThl, OTPAXKEHHbIE B YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUSAX, & UMEHHO —
NO3HaBaTeJIbHbIE yHHUBEpPCAJbHbIE Y4eOHblE JAEHCTBHS, KOMMYHHUKATHBHbBIE
YHHUBEpCaIbHbIC yUeOHbIE NEHCTBUS, PETYISITUBHBIC YHUBEPCAIbHbBIC y4eOHBIC
JCHCTBHS, COBMECTHAS I€ATEIHHOCTb.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M AKTyallU3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBAaTh CYIICCTBEHHBIM MPU3HAK WJIM OCHOBAHUSA ISl CPABHEHMS,
Kiaccudukanuy u 00001IeHuS;

OTPENEIIATh IEIN ACSITEIbHOCTH, 3aJlaBaTh MapaMeTpPbl U KPUTEPUU HUX
JTOCTHKCHUS,

BBISIBJISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUMUS B paccMaTpPUBAEMBIX
SIBJICHUSIX;

pa3pabarbiBaTh MJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTepUANIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBUE
pPEe3yJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEIACTBUN I€SITENbHOCTH;

KOOPJIMHUPOBAaTh U BBIMOJHATH pPabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJCTh HaBBIKAMH  y4eOHO-HCCIIEIOBATEIHCKOM u MIPOCKTHOMN
NEATCIbHOCTH, HAaBBIKAMHM  paspelieHus  MnpoOjeM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSITEILHOMY TMOHCKY METOJIOB PEIICHUS MPAKTHYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJO0B MTO3HAHMUS;



OCYUIIECTBJISATh PA3HYHbIE BUJBI JEATEIBHOCTH IO MOJYYEHHI0 HOBOTO
3HAHUS, €r0 MHTEPIIPETAIluU, MPEeoOpPa30BaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHTyalUsX, B TOM YHCIIE€ TPU CO3AAHUMU YUYEOHBIX M COIHMATbHBIX
MPOEKTOB;

dbopMHpoOBaTH  HAYYHBIM  TUN  MBIIUICHUS,  BJAJETh  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUIMHU U METOJIAMU;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
JESITEIbHOCTU Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3W M aKTyaJU3WpOBATh 3aaady,
BBIJIBUTaTh TUNOTE3Y €€ pEIlleHUsl, HaXOIUTh apryMEHThI JJIs J1I0Ka3aTelbCTBa
CBOMX YTBEPK/ICHUH, 3a7aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OIIEHUBAaTh WX JIOCTOBEPHOCTH, IMPOTHO3HPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHANIPABJICHHBIN MOMCK MEPEHOca CPEJCTB U CIIOCOO0B
NencTBUs B MPO(ECCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIBHYIO M MPAKTUYECKYIO 0OJIACTH
KU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTATh HOBBIC UCH, MIPEAaraTb OpUTrHHAIBHBIC TIOAXOAbI M PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmaumeii:

BJa/IeTh HABbIKAMHU IMOJyuY€HUs WH(OpMAallMM W3 HMCTOYHHUKOB pPa3HbIX
TUIIOB, CaMOCTOSITEJIbHO OCYUIECTBJIATh TOUCK, aHAJINW3, CUCTEMATHU3alMI0 U
MHTEPIIPETANIO HH(POPMAIINK Pa3IMIHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

CO3/aBaTh TEKCTHl B pa3NIU4YHBIX ¢opmMaTax ¢ y4€TOM Ha3HAUYCHUS
uHboOpMaIIM W 1EJICBOM ayJAWTOPUH, BHIOWpas ONTUMAIBHYIO (QopMy
Mpe/ICTaBICHHS U BU3YyaIU3alluy;

OLIEHUBATh JJOCTOBEPHOCTh, JISTHTUMHOCTh HH(POPMAIINH, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAJTEHO-3TUYECKUM HOPMaM;

UCTIONB30BaTh CpeICTBa HHMOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B pENICHUHM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpPraHM3aIMOHHBIX 33/1a4 C COOMIOZCHUEM TPeOOBAHMN IPrOHOMHKHU, TEXHUKHU
0€30MMacHOCTH, TUTHUEHBI, PECypcoCcOepeKeHus], MPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

BJaeTh  HAaBBIKAMHM  pAClO3HABaHWUS W 3allUTBl  MH(pOpMAaIHH,
MH(GOPMALIMOHHON 06€30MaCHOCTH JTUYHOCTH.



KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH

1) oOmenmne:

OCYIIIECTBIISATH KOMMYHUKAIIMH BO BCeX c(hepax KU3HHU;

pacrio3HaBaTh HEBEpOAJIbHBIE CPEJCTBA OOIICHUS, MOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, PACIlO3HABATh MPEINOCHUIKH KOH(DJIUKTHBIX CUTYyaIud |
CMATYaTh KOH(IUKTHI;

BJIQJIETh Pa3IMYHBIMA  CHOcOOaMH  OOIIEHMS U  B3aWMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMST4YaTh KOH(M)IUKTHBIC CUTYAIIHH;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAeSITeJIbHOCTD:

MOHMMAaTh U MCIHOJB30BaTh  MPEUMYLIECTBA  KOMaHIAHOM U
MHJUBUyaJIbHON PaOOTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JCHCTBHUM € yu€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXK0TO YJI€HA KOJUICKTUBA;

NpUHUMATh 1I€JIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaTh W
KOOPJIMHUPOBATh JECHCTBUS MO MX JTOCTHXKEHUIO: COCTABIIATH IUJIAH JICWCTBUM,
pacnpenensiaTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU paboThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXJOrO0 yYacTHHUKAa KOMaHIbI B
0OIIMiA pe3yJIbTaT 1Mo pa3paboTaHHBIM KPUTEPHIM;

npejyiaraTh HOBBIE MPOEKTHI, OIICHUBATh WJIEUM C TO3UIIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3IUYHBIX
CUTYAIUSX, IPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryisiTuBHbBIC YHUBEpCAJbHbIC YUeOHbIE 1eliCTBUS

1) camoopranusanus:

CaMOCTOSITENILHO ~ OCYIIECTBIISATh ~ TMO3HABATEIbHYIO  JACSTEIBHOCTD,
BBISIBIISITH  TIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIC 3a7a4ydl B
00pa3oBaTeNbHOM NEATETHHOCTH U JKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIFHO COCTAaBJISITh IJIaH pEHICHWs MpoOJeMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUI;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacliupsATh paMKM ~ y4eOHOro IpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpPOBAaTb  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATb TPUOOPETEHHBIN OIBIT;

CHOoc0OCTBOBaTh (DOPMHUPOBAHUIO U IPOSIBICHUIO IIMPOKOM SPYAULMH B
pasHbBIX 00JAacTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOW 00pa30oBaTENbHBIN U
KyJIbTYPHBII YPOBEHD.

2) CaMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIQJIETh HAaBBIKAMU TIO3HABATEIbHON pediaeKcur Kak OCO3HAHUS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHUH, UCIIOJI30BaTh MPUEMBI pedIeKCUH ISl OLICHKU CUTYyallud, BbIOOpa
BEPHOI'O PELLIECHHUS;

OLICHMBAaTh PUCKM M CBOEBPEMEHHO IPUHHUMATh PEIICHHA 10 MX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTaTOB
NEATEIIBHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M ApPryMEHTBHl JAPYTUX NpPHU aHaU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JIPYTHX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YesloBeKa.

HPEAMETHBIE PE3YJIBTATBI

B mpouiecce nzyuenus kypca MHGOpMATUKHU yrayOaéHHOTO YypoBHsS 6 10
Knacce oOydaromuMmucs OyayT JOCTHUTHYTHI —CIEAYIOIIHE MPEeIMETHBIC
pe3yJIbTaThI:

BJIaJICHUE TMPEACTABICHUSMU O pOJIM MH(OpPMAIMM U CBSI3aHHBIX C HEH
MPOIIECCOB B TPHPOJC, TEXHUKE W OOIIECTBE, MOHATHUSAMHU «HUHMOpMAIHSY,
«MH()OPMAIIMOHHBI ~ TPOIECC», «CHUCTEMa», «KOMIIOHEHTBI  CHCTEMBI»,
«cucteMHbIl d3hPexT», «uHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIaJICHHE METOAaMM Toucka MHpopManuu B cetu MHTepHeT, ymeHue
KPUTHUYECKH OLICHUBATh MHPOPMAIIHIO, TOIYYCHHYIO U3 ceTu MHTepHeT;



YMEHHE XapaKTepHu30BaTh OOJBIINE JaHHbIE, IPUBOJUTH MPUMEPHI
UCTOYHUKOB HUX IIOJyYE€HUS M HANpaBJICHUS HCIIOJNb30BAHMS, YMEHUE
KJacCU(UIIMPOBATh OCHOBHBIC 3aJ]aud aHalnW3a JaHHBIX (TMPOTHO3UPOBAHUE,
KiIaccupuKanus, — KIacTepusalus,  aHalu3  OTKJIOHEHHWH),  MOHHUMATh
[OCJIEIOBATENbHOCTh PELICHUS 3a7ad aHaliu3a JaHHBIX: cOOp NEpBHYHBIX
JaHHBIX, OYMCTKA U OLICHKa KadyecTBAa JaHHBIX, BBIOOp W/WIKM IOCTPOECHHE
MOJENIH, MpeoOpa3OoBaHHUE [IaHHBIX, BU3yalIM3alUs JaHHbBIX, HHTEpIpPETAIUs
pE3yNbTATOB;

MOHMMAaHUE OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA M (PYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHUUN
Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HABBIKAMU pa0OThI C ONEPAMOHHBIMA CUCTEMAaMH, OCHOBHBIMU
BHUJIaMH [POTPAMMHOTO oOOecreueHus [Uisl pelleHus Yy4eOHbIX 3ahad [0
BbIOpaHHOM CHEUATN3AlNN;

HAJIM4YMAE TMPEACTABICHUM O KOMIIBIOTEPHBIX CETSIX M HUX pPOJHA B
COBPEMEHHOM  MHpe, O  0a30BbIX  NPUHLUIIAX  OpraHu3aluu U
(YHKUIMOHUPOBAHUS KOMITBIOTEPHBIX CE€TeH, 00 00X MPUHIMNAX pa3pabOTKU
1 (DyHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHU;

NOHMMaHuE€ yrpo3 HH(OPMALMOHHOW O€30IaCHOCTH, HCIOJIb30BaHUE
METOJIOB U CPEACTB MNPOTHUBOJACHCTBUS STUM yrpo3aMm, COOJIOJCHHE Mep
0e30MacHOCTH, MpeI0TBpalAOLIUX HE3aKOHHOE pacrpocTpaHeHue
MEPCOHAJIBHBIX JaHHBIX, COONIOZCHUE TPEOOBAHMI TEXHUKH OE€30MacHOCTH U
TUTHEHBbI NpU paboTe ¢ KOMIBIOTEPAMH U APYTUMH KOMIIOHEHTaMU IU(POBOro
OKPYXXEHUs, TOHMMAaHHUE IPABOBBIX OCHOB HCIIOJIb30BAaHUSA KOMIIBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U paboTHI B ceTH MHTEepHET;

MMOHUMAHUE OCHOBHBIX MPUHIMUIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(popManuu, yMEHHUE ONpeesaTh HHPOPMALMOHHBI OO0BEM TEKCTOBBIX,
rpaduyecKux M 3BYKOBBIX JAHHBIX MIPH 33JaHHBIX IMapaMeTpax AUCKPETU3AlINY,
YMEHHUE OIPEAEIATh CPEIHIOK CKOPOCTh II€peAaud JaHHbIX, OLICHUBATh
M3MEHEHHE BPEMEHM Iepefauyd NpHU HW3MEHEHUH WH(GOPMAaLMOHHOTO 00BEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHHUE HCIOJIb30BaTh MpPHU PEIICHUH 3a7ady CBOMCTBA MO3UIMOHHOU
3aMKUCH YUCEN, aJITOPUTMa MOCTPOCHHSI 3alIUCH YHCIIA B MO3UIIMOHHON CUCTEME
CUMCIICHHS C 3aJlaHHBIM OCHOBAHMEM M IIOCTPOCHHS 4YHUCIA 10 CTPOKE,
colepxKaliei 3amuMch 3TOr0 YWcCiaa B TMO3UIIMOHHOM CHUCTEME CUUCIEHUS C
3a/laHHBIM OCHOBAHHEM, YMEHHUE BBINOJHATH apu(METUUYECKHE OIepalu B
MNO3UIMOHHBIX CUCTEMAX CUUCIICHUS;



YMEHUE BBITIOJIHATH MPE0OPa30BaHUsl IOTUYECKUX BBIPAXKEHUHN, UCTIONIb3YSI
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOUTH JIOTMUECKOE BBIpAKEHHE B
JTU3BIOHKTUBHOW W KOHBIOHKTUBHOM HOpPMaldbHBIX (opmMax IO 3aJaHHOMN
Ta0NUIE WCTUHHOCTH, HCCIEAO0BATh O0JACTh HMCTUHHOCTH BBICKA3bIBAHUA,
CoJiepKallero MepeMeHHbIE, pPellaTh HECIOXKHbIE JIOTUYECKHE YpaBHEHUS U
CUCTEMbI YpaBHEHU;

MMOHUMaHUE 0a30BbIX AJITOPUTMOB OOPAaOOTKM YHUCIOBOW M TEKCTOBOM
uH(popMalnu (3aruch YUCell B MO3UIIMOHHONW CUCTEME CUMCIICHUS, HaX0XKICHUE
BCEX MPOCTBIX YHMCENI B 3aJaHHOM JHAaIMa30HE, 00pabOTKa MHOTOpPa3psAHBIX
LEJIBIX YHCEJI, aHAJIU3 CUMBOJBHBIX CTPOK M JIPYTHX), aJlFOPUTMOB INOUCKA U
COPTHUPOBKH, YMEHHME ONPEIENSITh CIOKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QIrOpUTMOB (CYMMHUpPOBAHHME 3JIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIE  ANTOPUTMBI, JIBOMYHBIM TOWUCK) M TNPUBOAUTH MIPHUMEPHI
HECKOJIBKHUX aJITOPUTMOB PA3HOM CJIOKHOCTH JUJISl PELICHUs OJHOW 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM IIPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS
(Python, Java, C++, C#), mpeactaBieHUsIMH O 0a30BBIX THUIIAX JAHHBIX H
CTPYKTypax [JaHHbIX, YMEHHE UCIOJIb30BaTh OCHOBHBIE YIPAaBISIOIINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBJIATh aHaIM3 MPEIOKEHHON MpOrpaMMBbI:
ONpEAEATh pe3yJbTaThl padOThl MHPOrpaMMbl MPHU  3aJaHHBIX HCXOJHBIX
JNAHHBIX, ONPENENATh, NPU KAKUX HMCXOJHBIX JIAHHBIX BO3MOXKHO IOJIyYEHHE
YKa3aHHBIX pEe3yJbTAaTOB, BBISBISATH JAHHbBIE, KOTOPbIE MOTYT MIPHUBECTH K
omuOKke B padboTe mporpaMmbl, GOPMYIUPOBATH NPEAJIOKEHUS MO YIYyUIIEHUIO
MPOrpaMMHOr0 KO/a;

YMEHUE CO3JaBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBHI M
JEMOHCTPALlUOHHBIE ~ MaTepuajgbl C  HCIOJIb30BAHHEM  BO3MOYKHOCTEH
COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE  HCIOJb30BATh  JJIEKTPOHHbIE  TaOMMIBI  JJII  aHalu3a,
NpeICTaBICHUs U 00paOOTKU JaHHBIX (BKJIIOYAsi BBIYMCIEHUE CYMMBI, CPEIHETO
apu(pMeTHUYeCKoro, HauOOJBIIET0 W HAUMEHBIIETO0 3HAYEHUH, pelleHne
ypaBHEHUH, BHIOOP ONTHUMAJIBHOTO pPEIICHUs, TOA00p JIMHUN TPEH[A, pelIeHHe
3a/1a4 IPOrHO3UPOBAHUS).

B mpouiecce nzyuenus kypca UHPOPMATUKHU YIriyOJE€HHOTO YpoBHS 6 11
Knacce oOydaromuMucs OyAayT JTOCTHUTHYTHI —CIICAYIOIIHNE IPEIMETHBIC
pE3yNbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JIOMYCKAIOIIWE OJIHO3HAYHOE
JEeKOIMpoBaHue cooOIIeHni (TpedUKCHbBIE KOJIbl), UCIIOIb30BaTh MPOCTECUIIINE
KOZbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKMBaTh M HCHPABISATH OLIMOKU TIPH
nepenavye JaHHBIX, CTPOUTH KOJ, 00€CIeYNBAIOUINI HAUMEHBIIYI0 BO3MOKHYIO



CPEIHIOIO JIIMHY COOOIIEHMS] TPU M3BECTHOM YacTOTE CHUMBOJIOB, IMOSCHSTH
IPUHITUIIBI PA0OTHI MPOCTHIX AITOPUTMOB CXKATHS JJAHHBIX;

YMEHHE peIlaTh aJIrOPUTMUUYECKUE 3aJaud, CBS3aHHBIE C AaHAJIU30M
rpadoB (3a1auu MOCTPOCHHSI ONTUMAJIBLHOTO IMyTH MEXKIY BEpIIMHAMH Tpada,
ONpENENICHUs]  KOJMYECTBA  PA3IMYHBIX MyTEd  MEXKIYy  BEpUIMHAMHU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIO0JIb30BaTh JI€PEBbs
MpU aHAJIM3E W TMOCTPOSCHWU KOJOB M ISl TPEICTaBICHUS apUPMETHUECKHUX
BBIPQXKEHUN, TPU PEIICHUU 3aJlady MOUCKAa W COPTUPOBKHU, YMEHUE CTPOUTH
JIEPEBO HUIrPhl MO 3aJaHHOMY alllTOPUTMY, pa3padaThiBaTh U OOOCHOBBHIBATH
BBIUTPBILIHYIO CTPATETUIO UTPBIL;

yMEHHUE pa3pabaThiBaTh U PEATM30BBIBATH B BUJE MPOrpaMM Oa30BbIC
aJITOPUTMBI, YMEHHE UCIOIL30BaTh B MPOrpaMMax JaHHbIC PAa3IUYHBIX TUIIOB C
YYETOM OTpaHUYCHUM HA TMANA30H MX BO3MOXKHBIX 3HAYECHUU, IPUMEHATH NIPU
pEelIeHUN 3aJad CTPYKTYphl J@HHBIX (CIHUCKH, CJIOBApH, CTEKHU, OYEPE[H,
JIEpEBBsl), UCIOJIb30BaTh 0a30BbIE OMNEpAIMM CO CTPYKTypamMHu JaHHBIX,
NPUMEHSTh CTaHJApTHbIE U COOCTBEHHBIC MOANPOTPAMMBI JJisi 00pabOTKH
YUCJIOBBIX JAHHBIX W CHUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MpPH pa3padoTKe
nporpamMm OMOJIMOTEKH MOANPOTrpaMM, 3HaTh (DYHKIIMOHAJIBHBIE BO3MOKHOCTH
UHCTPYMEHTAJIBHBIX CPEJCTB Cpelbl pa3pabOTKU, YMEHHE HCIOIb30BaTh
CpeACTBa OTJIAAKA TMpPOrpaMM B Cpele MPOrpaMMHUPOBAHUS, YMEHHE
JTIOKYMEHTHPOBATh IPOTPaMMBbI;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMHU CBEICHUSIMH O 0a3ax JaHHbBIX, UX CTPYKType,
CpelIcTBax CO3/laHus W pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIWYHBIC
(pensmuonHbIe) 0a3bl  JaHHBIX (COCTABIATH 3alpochl B 0a3ax JaHHBIX,
BBITIOJTHATh COPTUPOBKY W TOUCK 3amuceid B 0a3e [aHHBIX, HAIOIHATH
pa3paboTaHHyto 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHUE HCMOJIb30BaTh KOMIBIOTEPHO-MATEMATUUECKUE MOJEIN s
aHann3a OOBEKTOB M TMPOIECCOB: (HOpMyIUpoBaTh IEJIb MOJACIUPOBAHUS,
BBIMIOJIHATh AHAJU3 PE3YyJIbTAaTOB, IOJYYEHHBIX B XOAE MOJICTUPOBAHUS,
OIICHUBATh COOTBETCTBUE MOJICIU MOJCIUPYEMOMY OOBEKTY WM IpOIleccy,
MPEACTaBISATh PE3yJbTaThl MOJICTUPOBAHNUS B HATJISTHOM BUJIE;

YMEHUE OPTraHU30BBIBATH JIMYHOE HWH(POPMAIMOHHOE TPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJICTB IUGPOBBIX TEXHOJIOTHM, MOHHUMaHHUE
BO3MOXKHOCTEH IHUQPPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUGPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHHE OCHOBHBIX NPHUHIMIIOB palbOThl, BO3MOXXHOCTEH U
OTPAaHUYCHHS] TPUMEHEHHUSI TEXHOJOTMHA MCKYCCTBEHHOIO HHTEJIEKTa B



pPa3NUYHBIX O00NACTAX, HAJWYMEe TMPEACTABICHUH O Kpyre pelraeMbix 3ajaad
MAaIIMHHOTO 00y4YeHHs (pacro3HaBaHUs, KITacCU(UKAMK U TPOTHO3UPOBAHMS)
HAJIM4YUe MPEICTABICHUN 00 MCIOIb30BaHUH MH()POPMAILIMOHHBIX TEXHOJIOTUN B
pa3IMYHbIX TPO(HEeCCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie | IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. lludposasi rpaMoTHOCTH
11 Kommsrorep - yHuBepcaiapbHOE YCTPOUCTBO 5
' 00paboTKU JaHHBIX
1.2 [IporpammHoe obecnieueHue
13 KomnbrotepHsie cetu
1.4 WNudopmanmonnas 6€30MacHOCTb 2
Hroro no pazneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[TpencraBienne nHGpOpMaIUK B
2.1 P bop 19 2
KOMITBIOTEPE
2.2 OcHOBBI aNredpbl JTOTUKU 14
2.3 Komnrelotepnas apupmeruka 7
Hroro no paszneny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHble alropuTMBl
3.3 YucleHHble METOIBI




ANropuT™MBI 00pabOTKH CUMBOJIBHBIX

3.4 5 1
JAHHBIX
3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pasneny 44
Paznen 4. UndopmaumoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 8 3
Hroro no pazneny 14
PezepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KITACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne ni/m Konrpouabsnsie | IIpakTuyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTshI
pecypcsl
Pa3nea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH
WNndopmanus n napopmarioHHse
1.1 dopan opan 10 25
IIPOIIECCHI
1.2 MonenupoBaHue 8 2
Wroro mo paszneny 18
Paznen 2. AaroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO
2.3 PHERTID 16 45
pOTrpaMMUPOBAHUS
Hroro no paszneny 50
Pa3nea 3. UnpopManoHHbIEe TEXHOJTOTHH
31 KomnbsroTepHo-maremaTuyeckoe 3 5
' MOJICIUPOBaHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be6-caiitbl 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
3.5 3D-monenupoBanue




Hroro no pazneny

48

PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoka Beero KonrTpoabubie | IlpakTuueckue ilsyqemm :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypest
TpeOoBaHuUs TEXHUKH 0€30MACHOCTH U
1 THTHEHBI IPH paboTe ¢ KOMIBIOTEpaMHU 1
U IpyT’MMHU KOMIIOHEHTaMH LU(POBOTO
OKPY>KCHHUS
5 [TpuHIUIBI paOOTHI KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMH C TOMOIIBIO IIHH. 1
KoHTposieps! BHEIIHUX YCTPOHCTB
4 ABTOMaTHYECKOE BBIIIOJIHEHNE 1
IIPOrpaMMBbI NIPOLIECCOPOM
OneparuBHas, IOCTOSTHHAS U
5 JOJITOBPEMEHHAs aMATb. KoHTpoIepbl 1
BHEIIHUX yCTPOMUCTB. IIpsmoit noctyn k
aMsTH
6 CoBpeMeHHbIE KOMITbIOTEPHBIE 1
TEXHOJIOTUHU
[IporpamMmmMHoe obecrieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM 1

1 MOOMJIBHBIX YCTPOMCTB




CucreMHOE ITporpaMMHOE 00ecrieyeHHeE.

8 OrnepaliluOHHBIE CUCTEMBbI

9 Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapannensHoe nporpaMMHpOBaHUE

10 WucTannsauus 1 1enHCTAIUISIIS
MIPOrpaMMHOTO o0ecreueHus
daiinoBbie cucTembl. [IpuHIUIBI

1 pa3MenieHusl © UMEHOBaHUS (ailioB B
nonroBpeMeHHON namsTH. [I1aGinoHbl
JUISL OITUCAaHUsI Tpynn ¢ailios
3akoHOHaTEIBCTBO Poccuiickoi

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHrs U JaHHBIX
[IpuHIKIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Pa3nenenne IP-ceTtn Ha moJiceTH ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHICTPUPOBAHNE
Bunel nestensHocTr B cetn IHTEpHET.

17 CepBucsl nTepHera.
I'ocynapcTBeHHBIE PJIEKTPOHHBIE
CEPBUCHI U YCIYTH

18 WNudopmannonHas 6e30nacHOCTb

19 BpenoHocHble TporpaMmMHOE




obecriedeHre 1 MeTo bl 60PbOBI C HUM

20

[IpakTruyeckas pabora o Teme
"AHTUBUPYCHBIE TPOTrPaMMBbI"

21

Opranuzanus TU4YHOTO apXuBa
unpopmanuu. PezepBHoe KonupoBaHue.
[TaponbHas 3ammura apxuBa

22

[[IudpoBanme TaHHBIX

23

Anroput™m mmdpoBanusi RSA.
Creranorpadus

24

[IpakTuueckas pabota 1o Teme
"[llndpoBanue 1aHHBIX"

25

WNndopmanus, 1aHHbIC U 3HAHUS.
WHpopmanoHHbIE TPOLECCHI B
IIPUPOJIE, TEXHUKE U 00IIeCcTBE

26

HenpepriBHBIE U TUCKPETHBIE
BEJIMYMHBI U curHaibel. HeoOxoaumocTthb
JTUCKpeTHU3alu nH(OpMalnu,
MpeHa3HauYeHHOMU Ui XpaHEeHUs,
nepenayu 1 00paboTKu B HUPPOBHIX
cCUCTEMax

27

JIBonuHOEe KoMpoBaHue. PaBHOMEpHBIE
Y HEpaBHOMEPHBIE KOJIbI.
JlexonupoBaHHue COOOIICHU,
3alMCaHHBIX C TOMOILBIO
HEPaBHOMEPHBIX KOJOB

28

Ycnosue @ano. Iloctpoenue




OJTHO3HAYHO JICKOJUPYEMBIX KOJIOB C
nmomotisio aepesa. ['pad Am. A.
Mapkona

E,I[I/IHI/IHLI HN3MCPEHUSA KOJIUYCCTBA

29 nHpopmanuu. AndaBUTHBIN TOAXOI K
OIICHKE KOJMYeCTBa MH(POPMAITIH

30 CHcTeMBl CUHCICHUS

31 [TepeBon uncen U3 OJHOM CUCTEMBI
CUUCJICHHS B IPYTYIO
JIBon4Has1, BOCbMEpHUYHAS U

32 IIeCTHAAATEPUYHAS CHCTEMBI
CUHCIICHHUS, CBSI3b MKy HUMH
JIBon4Has1, BOCbMEpHUYHAS U

33 IIeCTHAIATCPUIHAS CHCTEMBI
CUHCJICHUS, CBSI3b MEXK]Ty HUMH
JIBonuHasi, BOCEMEpHUYHAS U

34 IIeCTHAIATCPUIHAS CHCTEMBI
CUHCJICHUS, CBSI3b MKy HUMH

35 Apudmerrueckue onepanuu B
MMO3UI[MOHHBIX CHCTEMAaX CUUCIICHHS

36 TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUHCJICHUS

37 JIBOMYHO-CCATHYHAS CUCTEMA
CUHCJICHUS

38 KoaupoBanue TekcToB

39 PacTtpoBoe koupoBaHue n300paskeHHi




40

[IpakTruyeckas pabora o Teme
"Iluckperuszanus rpapuuecKon
nHpopmarun"

41

[IBeToBbIE MOAETHN. BekTopHOE
kogupoBanue. @opmatsl (aiios.
Tpéxmepnas rpaduka. @pakraabHas
rpaduka

42

Konuposanue 3Byka. OnieHka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3psIIHOCTH
KOJIMPOBAHUS

43

[IpakTnueckas padbota 1o Teme
"Jluckpernsanus 3ByKOBOU
uHpopmanun"

44

OcHOBBI anreOpsl JIOTUKU

45

Jlornueckue oneparuu. Tabmuibr
HWCTUHHOCTHU

46

Jlormueckue BBIPAXKCHUA. Jlornueckue
TOXACCTBA. I[OKaSaTCJ'ILCTBO
JJOTHYCCKHX TOXKICCTB C ITIOMOIIIBIO
Ta6J'II/II_I HNCTUHHOCTHU

47

[IpakTuyeckas pabora o Teme
«IToctpoenue n ananu3 TabIUIL
HUCTUHHOCTHU B TaOJMYHOM IPOLIECCOPEN»

48

Jlornueckue onepanuu U onepauy HaJl




MHOXKECTBaMH

49

Jlormueckue oncpanuru 1 orecpanu Halg
MHOXKECTBaMH

50

3aKoHBI aIreOphl JIOTHKY.
DKBUBAJICHTHBIE IPEOOPA30BaHUS
JIOTUYECKUX BBIPAKCHUH

51

Jlornueckue ypaBHEHUs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMYECKHUX
(GyHKLIMH OT KOJMYECTBA apryMEHTOB.
[TomHBIE CHCTEMBI IOTHIECKUX (PYHKITHIA

53

Kanonnueckue opMbl J0rHYECKUX
BbIpakeHUI1. CoBepIIEHHbIE
TN3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIE UCTUHHOCTHU

54

Jlormueckue 3JIEMEHTEI B COCTaBe
KOMIIBIOTCPA

55

Tpurrep. Cymmarop. MHoropa3psaHbiit
CyMMaTop

56

HOCTpOCHI/Ie CXEM Ha JIOTHYCCKHX
dJIEMEHTAaX. 3aI1Ch JIOTHYECKOTO
BBIPAXKCHUS 110 JIOTUYECKOM CXeMe

57

MI/IKpOCXCMBI N TCXHOJIOI'us UX
IMPOU3BOJACTBA




58

[IpencraBienue LenbIX YUCEN B TAMATH
KoMIIbtoTepa. OrpaHuYEHHOCTh
Jrarna3oHa 4yruces Npyu OrpaHuYeHUN
KoJuuecTBa pa3panos. [lepenonnenue
pa3psAHON CETKHU

59

be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC.
3HaKoOBBIN OUT. JIBOMYHBIIH
JOTIOJTHUTEIBHBIN KO/ OTPUIIATEIIbHBIX
quce

60

[ToOuUTOBBIC JTOTHYECKHE OTICPAIUH.
Jlornueckuii, apuMeTHIeCKuit u
LHUKINYECKUI CIBUTH

61

[ugppoBanue ¢ TOMOIILI0 TOOUTOBON
onepauuu «uckiovaroniee NI

62

HpCI[CTaBJ'IeHI/Ie " XPaHCHUC B IaMATHU
KOMIIBIOTEPA BEIICCTBCHHBIX YUCCIT

63

BeInonnenue onepanuii ¢
BELIECTBEHHBIMU YHUCIIaMH, HAKOIIJICHHUE
OLIMOOK MPHU BBIYUCICHUAX

64

[IpakTyeckas pabora o Teme
«M3yueHne nopas3ps1HOro MalIlMHHOTO
IIPEICTABICHUS LIETBIX U BEIIECTBEHHBIX
qUCeID»

65

Ananus AJITOPUTMOB

66

Oranel peleHus 3a1a4 Ha KOMIIbIOTEPE.
HNHCcTpyMeHTaIbHBIE CPEACTBA!




TPAHCIIATOP, OTIATIUK,
poGUITUPOBITUK

Cpena mporpaMMUpOBaHHUS.
Kommuusiust n uHTEpIpeTarus

67 1
nporpamm. BupryansHbie MalimHbI.
WurterpupoBanHas cpena pa3padoTKu

68 MeToapl OTJIAJIKK TPOTPaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE 1
POTrPaMMHPOBAHHS

70 O06paboTKa LETbIX YUCEIT 1

71 O6paboTka BEIIeCTBEHHBIX YUCEI 1

72 CiyuaiiHble U IICEBIOCIIYYaliHbIE YNCIIA 1

73 Bersnenus. ClnoxHble yCI0BUS 1

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

75 B3aumo3amMeHseMOCTb Pa3IMUHBIX 1
BUJIOB IIUKJIOB

76 OO6paboTka HaTYpaJbHBIX YHCEN C 1
HCIOJIb30BAHUEM LIUKJIOB
HaxoxxaeHne Bcex MpOCThIX YHCEI B

77 3ajaHHOM Juanas3oHe [IpakTuueckas 1 0.5
pabota o Teme «Pemienne 3agau '
METOIOM Tiepedopar

78 WNuBapuanT nuxima

79 JIoKyMeHTHpOBaHUE MPOTrpamMm




O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
¢aiinax

81 Paz0Ouenue 3agaun Ha OA3a/1a4H
Hcnons3oBanue cTaHIapTHOU
OUOJIMOTEKHU SA3bIKA IPOTrPAMMHUPOBAHUS.

82 [TonxiroueHne 6UOINOTEK
HOJIIPOTrpaMM CTOPOHHUX
IIPOU3BOAUTEINIEH

83 [Toxnporpammel (pouesypsl 1
yHxumm)

84 [TonnporpamMmel (pouesypsl 1
yHKIHHN)

85 IIpakTryeckas pabora o Teme
"PazpaboTka moamnporpamm"
Pexypcus. PexkypcuBHble 00BEKTHI

86 (ppaxransr). PekypcruBHbIE pOILIEyphI
u ¢pyHkuu. Mcnonb3oBanue cTeka ais
OpTaHU3aIH PEKYPCUBHBIX BBI30BOB

87 [IpakTnyeckast pabota 1o Teme
"PexkypcuBHBIE IOTPOrPaMMBbI"

88 MoaynbpHBII NPUHIMI IOCTPOCHUS
porpamMm

89 YuciieHHbIE METOIBI

90 [IpakTuueckas pabota 1o Teme
«YucneHHoe pelieHrne ypaBHeHU

91 Hcnonb3oBaHue TUCKPETU3ALIUH B




BBIYHMCIIUTCIIBHBIX 3agadax

92

[IpakTruyeckas pabora o Teme
«[TpubmmxEHHOE BHIYMCICHUE ITTHH
KPUBBIX U IUIOLIAAEH GUryp»

93

[IpakTrueckas padota o Teme «llouck
MakcuMyMma (MHHUMYMa) (QyHKITUN

94

O6paboTka CUMBOJIbHBIX JIAHHBIX.
AJTropUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

95

AnropuTMbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA 110
pOoOETHHBIM CUMBOJIAM

96

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MTOMCK MOJCTPOKU BHYTPH
JTAHHOW CTPOKH; 3aMEHA HAIEHHOMN

MOACTPOKH Ha IPYTYIO CTPOKY

97

[IpakTnyeckas pabota 1o Teme
"O6paboTKa CTPOK C UCMOIB30BAHUEM
¢GbyHKUIMH cTaHAapTHON OMOIMOTEKH
s3bIKa MPOrpaMMHUPOBaHUS"

98

FeHepaLu/Is{ CJIOB B 3aJaHHOM aJ'I(baBI/ITC

99

MaccuBbI U IIOCIIEI0BATEILHOCTHA
gucen. [IpakTuyeckas pabora mo reme
"3amonuenue maccusa'

0.5

100

O06001IEHHbIE XapaKTePUCTUKH MacCHBa




JInHEeWHBIN TOUCK 3aJaHHOT0 3HAYCHUS
B MaccuBe. [IpakTudeckas pabora 1o

101 Y .. 1 0.5
Teme "JInHeHHbII MOMCK 3aJaHHOTO
3Ha4YeHMs B Maccuse"
[IpakTrueckas padota mo teme "llonck

102 MHUHHMAJIBHOTO (MaKCUMaIbHOTO) 1 1
3JI€MEHTA B YMCIIOBOM MaccuBe"
CopTupoBKa 0JJHOMEPHOT'O MacCHBa.
IIpocTbie METOIbI COPTUPOBKH.

103 [IpakTryeckas pabora 1mo Teme 1 0.5
"[IpocThie METO/1bI COPTUPOBKHU
MaccuBa'
CoptupoBka ciusiHueM. beictpas

104 COPTHPOBKA MaccuBa (aJIropuT™m 1 05
QuickSort). IIpaktuueckas padora 1o '
teMe "bricTpast copTupoBka MaccuBa'
JIBOWYHBIH MOMCK B OTCOPTUPOBAHHOM

105 Mmaccuse. [Ipaktudeckas pabora no 1 0.5
Teme "J[Bom4HBIN mouck"

106 JIByMepHbIE MacCHUBbI (MaTpPHUIbI) 1

107 AAropuT™MBbI 00pabOTKH MaTpPHUIL 1

108 Pemenue 3amau aHainza JaHHBIX 1

109 CpencTBa TEKCTOBOTO Ipolieccopa 1

110 KomnerotepHas BEpcTka TekcTa 1

111 [IpakTuyeckas pabora o Teme 1 1

"BépcTKa JOKYMEHTOB ¢




MaTeMaTHYeCKUMH Gopmynamu"

112

NHCcTpyMEHTBI peLieH3UPOBAHMS

113

[IpakTuyeckas pabora 1o Teme
"MHOrocTpaHU4HbIE TOKYMEHTHI"

114

Oo6naunbie cepBuchl. KomiekTuBHast
pabora ¢ mokymeHTamu. [IpakTuueckas
pabora o Teme "KosexktuBHas pabora
C JOKyMeHTamu"

0.5

115

Ananu3 ganueix. bosbine faHabie

116

MamuHHoe 00y4eHue

117

Ananuz JaHHBIX C IOMOIIBIO
QJICKTPOHHBIX Ta6J'II/II_I

118

IIpakTryeckas pabota no Teme "AHanus3
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
Tabaurn"

119

[Toctpoenue rpagukoB GyHKIMA.
[IpakTuueckas pabota mo Teme
"HarnsaHoe npeacraBieHue
pe3yJIbTaTOB CTATUCTUYECKOM
00pabOTKHU JaHHBIX B BUJIE JUATPAMM
CPEIICTBAMH PEaKTOPa JICKTPOHHBIX
Tabaun"

0.5

120

Jlunun tpenna. [lpaktuueckas pabota
o Teme "[logbop nuHUH TpeH A,
IIPOrHO3UpOBaHuE"

0.5

121

ITon6op mapamerpa. [IpakTuueckas

0.5




pabota o Teme "YncieHHOE peleHne

ypaBHEHHH ¢ TOMOIIBIO Toadopa

napamertpa"

OnTumHu3anus Kak MOMCK HAMTy4IIero

pElIeHUs B 3a/JaHHBIX YCIOBHSIX.
122 [IpakTrueckas paboTa Mo Teme 1 0.5

"Pelienue 3a1a4 ONTUMU3ALUU C

MTOMOIIIBIO JICKTPOHHBIX TAOIHUIT"
123 PezepBHOE Bpemst 1
124 PezepBHOE Bpemst 1
125 PezepBHOE Bpemst 1
126 PezepBHOE Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOoE Bpems 1
130 PesepBHoOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOoE Bpems 1
133 PesepBHoOE Bpems 1
134 PesepBHOE BpeMms 1
135 PesepBHOE BpeMms 1
136 PesepBHOE BpeMms 1

OBUIEE KOJIMYECTBO YACOB I10 136 215

I[MTPOT'PAMME




11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoaensie | Ipakrueckue ilsyqemm :)Iﬁ[()l;I;OBaTe.]IbHLIe
padoThI padoThI pecypenI
KommuectBo nadopmarmm 1
ANTOPUTMBI CKaTHUS JaHHBIX 1
Anroputm Xadpmana
[IpakTuyeckas padora no Teme "CixaTre
4 JAHHBIX C TIOMOILBIO AIITOPUTMA 1 1
Xadpdpmana"
) Anroputm LZW 1
ANTOPUTMEBI CXKAaTHS JAHHBIX C
6 norepsmu. [Ipaktnueckas pabora o 1 05
teMe "CikaTue TaHHBIX C OTEPSIMU '
(anroputmsl JPEG, MP3)"
CxopocTb nepeaym JaHHBIX 1
ITomexoycTONYMBBIE KOABI 1
9 [TpakTrueckas paboTa 1o Teme 1 1
"ITomexoycToitunBbie KOIbI"
Cucrtembl. KOMIIOHEHTBI CHCTEMBI B UX
10 B3anmojeiicTBue. CucTeMHBbIH 3D dexT. 1
VYnpasieHue Kkak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBI3b
11 Mopnenu u MoETUpOBaHUE 1




12 I'padmsr 1

13 Pemienue 3a1a4 ¢ moMousio rpagos 1

14 [epeBbs 1

15 OCHOBBI TEOPUH UTP 1
[Ipaktuyeckas padora o Teme "[lonck

16 BBIUTPBIIIHONM CTPATEruu B UTPE C 1
noJHo#M nHpopmarmeir”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIIEKTA 1
[IpakTuyeckas pabora 1o Teme

18 "CpencTBa HCKYCCTBEHHOTO 1
MHTEJUIeKTa"
dopmanu3zanys MOHATUS aJTOpUTMA.

19 MaimuHa TelopHHTra Kak yHUBepcalbHast 1
Mozeib Beryucienuil. Tesuc Yépua—
Trropunra
[TpakTryeckas pabora o Teme

20 "CocraBieHHE TPOCTON MTPOrpPaMMBI [ 1
MamuHbl Trropunra'

21 Mammna [Tocta

22 Hopmanehsie anropudmer Mapkosa 1
ANTOpUTMHYECKH HEpa3peIIuMble

93 3a7a4d. 3ajada OCTaHOBA. 1
HeB03M0XHOCTh aBTOMAaTHYECKOU
OTJIAJKU TIPOrpaMMm

24 CoXHOCTh BBIYUCIICHUI

25 ITouck MpocThIX YKCEN B 3aJaHHOM 1




JIMana3oHe ¢ TIOMOIIBIO AlITOPUTMa
«penretro IparocheHar

26

[IpakTuueckas padora no Teme "[lonck
HPOCTHIX YHCEJI B 3aJJaHHOM JAxana3oHe"

27

MHuoropa3zpsiHble 1elible YUCIia, 3aa4u
JUIMHHOM apu(MeTuKu

28

[TpakTrueckas paboTa 1o Teme
"Peann3anys BEIYUCIEHUN C
MHOTOpa3psIHbIMUA YHCIIaMU"

29

CnoBapu (accolMaTUBHBIC MACCHUBBI,
OoTOOpaXkeHHs ). X3MI-TaOJIUIIBI.
[TocTpoenwne andaBUTHO-9ACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

30

[IpakTuyeckas pabora o Teme
"ITocTpoenue anpaBUTHO-4aCTOTHOT'O
cJIoBaps IS 33JJaHHOTO TeKCcTa"

31

AHanun3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brimenenne mociaemoBaTeabHOCTEH MO
mrabsaony. PerynspHbie BhIpaKeHHUs.
YacToTHBIN aHaAIN3

32

ITpaktryeckas padora no teMme "AHanus
p p
TEKCTa Ha €ECTECTBEHHOM S3bIKE"

33

Creku. AHanu3 NpaBUIbLHOCTH
CKOOOYHOTO BBIPAXKEHHUS

34

Brruucnenue apudmernyeckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B




noctukcHou hopme

35

[IpakTuyeckas pabora o Teme
"Beruucnenue apupmMeTuaeckoro
BBIPAXKCHUS, 3aITMCAHHOTO B
noctdukcHou popme"

36

Ouepenu. Mcnonb3oBanue ouepenu s
BPEMEHHOT'0 XPaHCHUS JaHHBIX

37

[TpakTrueckas paborta 1mo Teme
"Ucnonb3oBanue ouepenn"

38

JlepeBbs. Peanuzanus gepesa ¢
MIOMOILIBIO CCBIJIOYHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIE) ACPEBbSI.
IToctpoenue nepeBa aJisg 3aJaHHOTO
apu(METUYECKOTO BBIPAKCHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonp3oBanne 1epeBbEB IS
BBIYUCIICHHSI apH(PMETHIECKUX
BBIpAXEHUI"

40

PekypcuBHbIe anroput™Mel 00xo/1a
nepesa. VMicnonbp3oBaHue cTeka U
ouepean i 00Xo/a AepeBa

41

PexypcuBHBIE anropuT™Mel 00X0/1a
nepesa. Mcnonbp3oBaHue cTeka u
ouepean i 00Xo/a AepeBa

42

Anroputwmsl Ha rpadax. [Toctpoenue
MUHUMAaJIbHOT'O OCTOBHOTO JIepeBa




B3BEIICHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

O6xox rpada B riryouny. O6xon rpada B
HIUPUHY

44

KonnuecTBO pa3anyHbIX MyTeH MEXIAY
BEpILIMHAMU OPUEHTUPOBAHHOTO
aIUKIn4ecKkoro rpaga

45

Aunroput™m JIeHKCTpBI.

46

[TpakTueckas paborta 1mo Teme
"Brrurcienue JIMHbBI KpaTyaniiero
MyTH MEXY BeplInHamMu rpada
(amroput™m JeitkeTpsn)”

47

AnroputMm ®noiina—Y opiiaiia

48

3aaqu, pemaeMple ¢ TOMOLIBIO
JUHAMHAYECKOTO MPOTPaMMHUPOBAHUSA:
BBIUMCJIEHUE PEKYPCUBHBIX (DYHKIMN

49

[IpakTuyeckas pabora o Teme
"BeruncieHne peKypCcuBHbBIX (PYHKINN C
MOMOUIbIO JUHAMUYECKOTO
nporpaMMupoBasus”

50

3amauu, pemaeMpie ¢ TOMOIIBIO
JTUHAMHYECKOTO TPOrPaMMHUPOBAHUS:
MoJICYET KOJTMYECTBA BAPHAHTOB

51

[IpakTuyeckas pabora Mo Teme
"Ilogcuér KoMMYecTBa BAPUAHTOB C
IIOMOIIIBIO JUHAMUYECKOI'O




nporpaMMupoBasus”

3ajauu, pelraeMbie ¢ TOMOIIBIO

52 JUHAMHYECKOTO IPOrPaMMHUPOBAHUS:
3aJja4y ONTHUMH3AINH
[TonsiTue o mapaaurmax
53 nporpammupoBaHusi. O030p SI3bIKOB
POrPaMMHUPOBAHUS
54 [Tonsitne 06 0OBEKTHO-
OpPUEHTUPOBAHHOM MPOTPAMMUPOBAHHUH
55 O0BeKThI U Knacchl. CBOMCTBA U METObI
00BEKTOB
56 OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIN3
[TpakTideckas paboTa 1mo Teme
57 "Hcnonb30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3zpaboTtka nmporpamMm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TIOIX0Ia
[Ipaktrueckas padota "Pa3paboTka
59 MIPOCTOM MPOTPAMMEI C UCITOJIb30BAHHEM 1
KJ1accoB"
Wnkancynsauusd. [Ipaktuueckas padota
60 o TeMe "Pa3paboTka Kiacca, 0.5
MCIOJIb3YIOIIEr0 MHKAMCYISALNI0"
61 Hacnenosanwue. [Tommmopdusm
62 [TpakTrueckas paboTa 1o Teme 1

"Pa3zpaboTka nepapxuu KjiaccoB"




63

Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM.
[IpoexTupoBanue nHTEpPeiica
MI0JIb30BATEIS

64

[IpoekTupoBanue uHTEpPeiica
MOJIb30BATENS

65

Hcnonp30BaHne TOTOBBIX YIPABISEMBIX
3JIEMEHTOB JJIsl IOCTpOeHus nHTepdeiica

66

[TpakTrueckas paboTa 1o Teme
"Pa3paboTka nmporpaMmsl ¢
rpadudyeckum uHTepdeicom"

67

W3yyenue BTOpOro sA3bika
IIPOrpaMMHUPOBaHUS

68

W3yyenue BTOpOro sA3bika
IIPOrpaMMHUPOBaHUS

69

OTarsl KOMIIBIOTCPHO-MATEMATUYCCKOT' O
MOACIINPOBAHUA

70

Juckpernsanus npu MaTeMaTH4eCKOM
MOACIIMPOBAHNH HECTIPCPBIBHBIX
npoueccoB. MoenupoBaHue ABUKECHUS

71

[TpakTrueckas paboTa 1o Teme
"MoaenupoBaHH€e IBUKEHHS"

72

MopenupoBanue OMOJIOTHUECKIX
cuctem. [IpakTudeckast paborta o Teme
"MonenupoBaHue OMOIOTUUECKUX
cucrem"

0.5

73

MareMaTH4ecKrue MOJIEIIN B SKOHOMHUKE.




BreraucnurenpHbIC OKCIICPUMCHTEI C
MOACIISIMHA

BepositHocTHBIE MOnenu. [IpakTuyeckas
pabora o Teme "MmutanmonHoe

74 MOJIEJIUPOBAHHUE C TOMOLIBIO0 METOA 05
Monte-Kapio"
75 KomneroTepHoe MoJienupoBaHie CUCTEM
yIpaBIeHUS
76 O0paboTka pe3ynbTaToOB KCIEPUMEHTA
77 Tabmuunble (pensIuoHHbIC) Oa3bl
TAHHBIX
[Touck, copTUpoBKa U QPUIBTPALIUS
78 JaHHBIX. 3aIPOCH HA BBIOOPKY J1aHHBIX.
3ampocsl ¢ mapaMerpaMu. Beraucisiemble
MOJIS B 3a1pocax
79 [IpakTuueckas pabora o teme "Pabora 1
C TOTOBOM 0a30i JaHHBIX"
MHoroTtabau4Hbie 0a3bl TaHHBIX. TUTIBI
80 CBsI3eH Mex 1y Tabmuamu. BaemHuit
Kiro4. [{emocTHOCTL 6a3bl JaHHBIX
[TpakTrueckas paboTa 1o Teme
81 "Pa3zpaboTka MHOTOTaOIMYHON O6a3bl 1
Ta”HHBIX"
82 3anpockl K MHOTOTA0IHMYHBIM 0azaM
TAHHBIX
83 [IpakTuyeckas pabora o Teme 1




"3ampockl K MHOTOTA0IMYHOM 0aze

JTaHHBIX"

84 31K ynipaBneHus naaasiMa SQL
[IpakTuyeckas pabora o Teme

85 "YrpaBieHue JaHHBIMH C IIOMOIIBIO
si3pika SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCHEepPTHBIE CUCTEMBI

87 HHTepHeT-IPHIIOKEHUS
[ToHsiTHE O CEpBEPHOM U KIIMEHTCKOM

88 yacTsx caiiTa. TeXHONIOTus «KIHEeHT —
cepBep», e€ TOCTOMHCTBA U HEIOCTaTKU

89 OcHossl s1361ka HTML

90 [TpakTnyeckas pabora o Teme
"Co31aHne TEKCTOBON BeO-CTpaHHIIbI"

91 OcHossl s1361ka HTML

92 OcHossl s1361ka HTML
[TpakTryeckas pabora o Teme
"Co3naHue BeO-CTpaHMIIbI,

93 BKJIIOUAIOLIEN MYJIbTUMEIUITHBIE
00BEKTHI (PUCYHKHU, 3BYKOBbIE JTaHHBIE,
BHJ1€0)"
OCHOBBI KaCKaIHbBIX TaOJIUI] CTHIIEH

94
(CSS)

95 [TpakTrueckas paboTa 1o Teme

"OdopmieHue CTpaHHIIBI C TOMOIIBIO




KacKaJHBIX Ta0auI] cTriei"

96

Cuenapuu Ha s3p1Ke JavaScript

97

Cuenapuu Ha s3p1Ke JavaScript

98

®opmbl Ha BEO-CTpaHUIIE

99

[IpakTuyeckas pabora o Teme
"O6paboTtka qaHHBIX (HopM"

100

Pa3menienue Be6-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (ailyioB Ha calT

101

Kanpuposanue. lcnpasienue
nepcnekTuBsl. [ ucrorpamma.
Koppekuus ypoBHEH, KOPPEKLUS LIBETA.
ObecrBeurBaHUE LIBETHBIX
M300paKeHH

102

BBoa n3o6paxkeHuil ¢ uCronb30BaHNEM
Pa3INYHBIX UPPOBBIX YCTPOHCTB.
[IpakTuyeckas pabora o Teme
"Ob6paboTtka nndpossx Gpororpaduit”

0.5

103

Perymb. Pabora ¢ obnactsamu. @unbTpsl.

0.5

104

MHorocnoiiHble H300pakxeHUs.
TekcToBble ciaou. Macka ciost. Kagansl.
CoxpaHeHue BBIJICIICHHON 0051acTH

105

[TpakTrueckas paboTa 1o Teme
"MHorocnoiHble n300paxxeHus"

106

[MoaroroBka umIrOCTpauit s Beo-

0.5




caiftoB. [IpakTuueckas pabota o teme
" AHUMHPOBaHHbBIE H300paxKeHus"

Bexropnas rpaduka. Bekropuzarnus

107 .
pacTpoBBIX N300paKeHUN

108 [TpakTrueckas paboTa 1o Teme
"Bekropnas rpaguxa"

109 [TpUHIUIIBI TOCTPOEHUS U
pEeIaKTUPOBAHUS TPEXMEPHBIX MOJIETeH
[TpakTrueckas paboTa 1o Teme

110 "Co3aaHue NpoCcThIX TPEXMEPHBIX
monenen"”

111 Cerounbie MoJiend. Matepualibl

112 [TpakTideckas paboTa 1mo Teme
"CetouHble Mmojenn"

113 MojennpoBaHue HCTOYHUKOB
ocsenieHus1. Kamepsl

114 [TpakTideckas paboTa 1mo Teme
"Pennepunr"

115 AnutuBHbIe TexHOJ0THH (3D-
MIPUHTEPHI)

116 [TonsiTHE O BUPTYaIBHOM PEATLHOCTH U
JTIOTIOJITHEHHOM PEAIbHOCTH

117 PesepBHOE Bpems

118 PesepBHOE Bpems

119 PesepBHOE Bpems




120 PesepBHOE Bpems 1
121 PeszepBHoe Bpemst 1
122 PeszepBHoe Bpemst 1
123 PesepBHOE BpeMms 1
124 PesepBHOe Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepsHOe Bpems 1
134 PesepBHOE Bpems 1
135 PesepsHOe Bpems 1
136 PesepsHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







HPOBEPAEMBIE HA EI'D 10 HHO®OPMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemblie TpeOGOBAHUSA K MPeEAMETHBIM pe3yJbTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbI CPeIHEro
001ero ooOpazoBaHus

1.

3nams (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPUHIMIIOB YCTPONCTBA U (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX  CTAllMOHAPHBIX WU  MOOWJIBHBIX  KOMIIBIOTEPOB;
TEHACHLUMNA Pa3BUTHS  KOMIIBIOTEPHBIX TEXHOJOTHH;  BIJIAJICHHE
HaBbIKAMU pabOThl C OINEPAlMOHHBIMM CHUCTEMaMM U OCHOBHBIMH
BUJIAMHU IIPOTPAMMHOTO 00ECTICUECHUS ISl PEIICHHUs YIeOHBIX 3a/1a4 110

BbI6paHHOﬁ cricouajairM3annmu

1.2

Hanuuue npencraBieHuit o 0a30BbIX NPUHLMIIAX OpraHU3allud U

(yHKIIMOHMPOBAHUST KOMITBIOTEPHBIX CEeTei

1.3

ITonumanue OCHOBHBIX IMPUHIUIIOB TUCKPCTU3AIUH PA3JIMYHBIX BHUI0B

nHpopmanuu

1.4

[Tonnmanue 0a30BbIX aIrOpUTMOB OOPaOOTKH YHMCIOBOW U TEKCTOBOM
uHbopManuu (3aMuch YHMCEN B TO3WLIUOHHOW CHUCTEME CUHCIICHUS,
JEeTUMOCTh LENbIX YHUCEN; HaxXO0XJIEHHE BCEX IMPOCTBIX YHUCEN B
3aJlaHHOM JMara3oHe; 00paboTKa MHOTrOpa3psAHBIX IEJIbIX YHCE;
aHalM3 CHUMBOJBHBIX CTPOK M JIPYTWX), QJITOPHUTMOB TIIOMCKA H

COPTHUPOBKH

1.5

3Hanue (1)YHKIII/IOHEU'II)HI)IG BO3MOXHOCTH MHCTPYMCHTAJIBHBIX CPCACTB

cpenbl pa3paboTKu

1.6

BrnaneHne oCHOBHBEIMH CBEACHHSMHU O 0azax HaHHBIX, UX CTPYKTYpPC,

CpelcTBax CO3/IaHus U pabOThI C HUMHU

1.7

Ilounmanue BO3MOKHOCTEN " OTpaHUYCHHI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUIEKTa B PA3IMYHBIX OONACTIX; HAIWYHE
Mpe/icTaBiIeHU 00 MCMONIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJOTUHN B

pa3nuYHbIX MpodeccrnoHalbHbIX chepax

1.8

Bnanenue TCOPCTUYUCCKUM allllapaToM, IMO3BOJJIAIOIMIUM OCYUICCTBIIATDH
NpCACTABJICHUC 3aJdHHOTO HATypaJIbHOIO 4YHUCIa B Pa3JIMYHBIX

CUCTEMAX CYHCIICHHA, BBIIIOJHATDH HpeO6p330BaHI/I5[ JJOTHYCCKHUX




BBIPQ)KCHUH, UCIONB3YyS 3aKOHBI anreOpbl JIOTUKH; ONpPEIeNsiTh
KpaTyaiiuii myTh BO B3BELICHHOM Tpade M KOJTUYECTBO IyTeH MEXIy

BEpIIMHAMHA OPUCHTUPOBAHHOI'O allUKIIMYECKOI'O rpaq)a

Ymems

2.1

YMeHue HCrnoiab30BaTh KOMIBIOTEPHO-MATEMaTHYECKHE MOJENU IS
aHaiM3a  OOBEKTOB M mpoueccoB:  (GOpMyIHpoBaTh  Ielb
MOJICJIMPOBAHUS, BBINOJIHATh aHAINU3 PE3yJIbTAaTOB, IOJIYYEHHBIX B
X0Jle ~ MOJENMPOBAHMS;  OLEHUBATh  aJEKBAaTHOCTh  MOJIEIH
MOJIETTUPYEMOMY OOBEKTY HIIM IPOLECCYy; MPEICTABIATh PE3yJbTaThl

MOACIIMPOBAHUS B HAIIAJHOM BU/IC

2.2

YMenue kiaccHPUIMPOBATH OCHOBHBIC 33Ja4d aHAIW3a JaHHBIX
(mporHo3upoBanue,  kinaccuukanus, — KiIacTepusalus,  aHAIU3
OTKJIOHEHHI1); TOHHUMATh IMOCJIEJOBATEILHOCTh PpEHICHHUs  3a1ad
aHalM3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMUCTKA M OIICHKA
KadyecTBa  JIaHHBIX, BBIOOp U  (WIM) TOCTPOCHHE  MOJIEIH,
npeoOpa3oBaHue JaHHBIX, BU3yaJlW3allUs JaHHBIX, WHTEPIpETALUS

PE3YyJIbTAaTOB

2.3

YMeHue  omnpenensaTh  MHPOPMAIMOHHBIA  O00BEM  TEKCTOBBIX,
rpaduyecKuXx W 3BYKOBBIX JAaHHBIX TPU 3aJlaHHBIX [apaMmeTpax
JUCKpETU3alui. YMEHHE OMNPEIeNsTh CPEIHIO CKOpPOCTh Iepeaadyu
JAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU Iepefadyd MpU HU3MEHEHHUU

MH(}OPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBS3H

2.4

YMmenue CTPOUTHL KOH, O6CCHC‘-II/IBaIOH_II/II‘/’I HAaUMCHBIUIYIO BO3MOXKHYIO

CPEIHIO0 JUIMHY COOOLIEHUS PU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHHe HCHob30BaTh MPH PEIIEHUU 3a/1ady CBOWMCTBA MO3UIIMOHHOU
3alUCH YUCEN, aITOPUTMBbI TOCTPOEHUS 3aIIMCH YHUCIIA B TTO3ULIMOHHOU
CHUCTEME CUMCJICHUS C 33JJaHHBIM OCHOBAaHHUEM M TTOCTPOCHUS YHCIIa 110
CTpOKE, COJEpIKallleil 3amuch 3TOT0 YHcia B MO3UIMOHHOM cHcTeMe
CUMCIICHMS] C  3a/laHHBIM  OCHOBAaHHUEM; YMEHHE  BBINOJIHATH

apI/I(bMeTI/IquKI/IC OIrcpanru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHHUE B JU3BIOHKTUBHOM H
KOHBIOHKTUBHOM HOpMalbHBIX (GopMax IO 3aJaHHON Talmuie
UCTUHHOCTH; HCCIIEZOBaTh 00JacTh HCTHHHOCTU BBICKA3bIBAHUS,
COJIEPKAIlET0  NEPEMEHHBIC; pElIaThb HECIOXHBIE  JIOTMUECKHE

YpaBHEHUSA

2.7

YMmenue peuiath aJrOPpUTMHUYCCKUC 3aladd, CBA3AHHLIC C aAHAJIN30M




rpadoB (33424l MOCTPOSHUS ONTUMAIBHOTO ITyTH MEXAY BEpIIMHAMH
rpada, oOmpeneNeHHs KOIUYECTBA PA3IMYHBIX IyTeH  Mexay

BEPIIMHAMU OPUEHTUPOBAHHOTO ALUKINYECKOTO0 rpada)

2.8

YMeHHe UCIOJIb30BaTh AEPEBbs IPHU aHAIU3E U IIOCTPOCHUU KOJOB U
IUIL TIPE/ICTABICHUS apU(PMETUUYECKUX BBIPAKECHUH, MPHU PEHICHUU
3a7a4 IMOUCKAa M COPTUPOBKHM; YMEHUE CTPOUTH JEPEBO HIPBI IIO
3aJaHHOMY  alNropuTMy;  pa3paOaTeiBaTb U OOOCHOBBIBATb

BBIUTPBILIHYIO CTPATETUIO UI'PBI

2.9

VYMmenune AHAJIIM3UPOBATh aJIr'OPUTMBI C HCIOJB30BAHUEM Ta6.]'II/II_I
TPaCCUPOBKHU, OIIpCACIIATH 0e3 HCIIOJIb30BaHUA KOMIIBXOTCpa
PE3YIbTAThI BBIIOJHCHHA HCCIIOKHBIX IIPOrpaMM, BKIIIOYAIOMIUX
IUKJIbI, BCTBJICHUA W MOAIPOIpaMMbl, IHPH 3aJaHHBIX HMCXOAHBIX

JaHHBIX

2.10

YMeHue omnpeAensaTh CIOKHOCTh H3Yy4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHUpPOBAaHUE JJIEMEHTOB MAacCUBa, COPTHPOBKA
MaccHuBa, MepeOOpHbIE AJITOPUTMBbI, ABOUYHBIA MOUCK) U IPUBOJIUTH
IIPUMEPBI HECKOJIBKUX aJIFOPUTMOB PA3HOU CIIOKHOCTH JI PELICHMUS

OIIHOI 3aayn

211

Brnanenne yHUBEpCANTbHBIM SI3BIKOM IPOrPAMMHPOBAHHUS BBICOKOTO
ypoBHsi (ITackanms, Python, Java, C++, C#), mpenctaBieHUSIMH O
0a30BbIX TUNAX JAHHBIX U CTPYKTYpPax JaHHBIX; YMEHHE HCII0JIb30BaTh
OCHOBHBIE  YIPABJISIIOIINE KOHCTPYKIIMHM, YMEHHE OCYIIECTBISThH
aHaJIN3 TPEUI0KEHHON MPOrpaMMBI: ONpPEAENATh Pe3yabTaThl paboThI
IporpaMMbl TpU 3aJ@aHHBIX MCXOJHBIX JAHHBIX; ONPENENsAThb, MPH
KaKMX HCXOJHBIX JAaHHBIX BO3MOXKHO IIOJyYEHHE YKa3aHHBIX
Pe3yIbTAaTOB; BBISBIATH JaHHBIE, KOTOPhIE MOTYT IMPUBECTU K OIIMOKE
B paboTe mporpamMmsbl; (HOPMYyITUPOBATh NMPEIIOKEHHS TI0 YITYJIICHHIO

IporpaMMHOTO KOAa

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM JUIsl HM3YUEHHUS A3BIKE
nporpaMMupoBanusi Beicokoro ypoBHs (Ilackanb, Python, Java, C++,
C#) TumoBble  ANrOPUTMBI  OOpaOOTKM  YHCEN,  YHUCIOBBIX
MIOCJIEZIOBATEIBHOCTE M MacCHBOB: IPEACTABICHUE 4YHCIAa B BUIC
Ha0opa TIPOCTHIX COMHOXHTEJEH; HaXO0XKJICHHE MaKCHMaIbHOU
(MUHMMaNBHOM) U(PBI HATYPATBLHOTO YKCIA, 3a[IMCAHHOTO B CUCTEME
CUMCIIEHMSI C OCHOBaHMEM, He npeBblmaromuM 10; BbUKCIEHHE

O606H_[éHHBIX XApPaAKTCPUCTHUK JJICMCHTOB MacCCHBa WIIN YHCI0BOM




[OCIIE10BATEIbHOCTH (cymMBl, IIPOU3BENECHUS CpEIHEro
apI/I(bMeTI/I‘-IeCKOI‘O, MHHUMAJIBHOI'O M MAaKCUMaJIBHOI'O 3JICMCHTOB,
KOJINYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO);
COPTUPOBKY  JJIEMEHTOB MAacCHBa; YMEHHME HCIOJIb30BaTh B
MpOrpamMMax JaHHbIE PA3JIUYHBIX TUIIOB C Y4ETOM OrpaHUYCHH Ha
Auaria3od UX BO3MOXHBIX 3Ha'-IeHI/H‘/Jl, IMPUMCHATH IIPU PCIICHUU 3ada4d
CTPYKTYpPbl JaHHBIX (CIUCKH, CJIOBapu, CTEKH, OYEpe]d, JEpEeBbs);
IPUMEHATh CTaHJApPTHblE M COOCTBEHHBIE MOANPOIpPAMMBI IS
06pa60T1<1/1 YHUCJIOBBIX HAHHBIX W CHUMBOJIBHBIX CTPOK; HMCIIOJIB30BAaTh
npu pa3paboTKe mporpamMM OHOIHMOTEKH TOANPOTpaMM; YMEHHUE
UCIOJb30BAaTh  CpEJICTBA  OTJAJKM  NporpaMM B Cpele

MIPOrpPaMMHUPOBAHUS

VMeHne HCIoIb30BaTh SJICKTPOHHBIC Ta6JII/IIII)I JJIs1 aHalIu3a,

IpeaACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'II-OLIaH BBI60p OIITUMAJIBHOI'O

2.13 penieHus1, Toa00p JUHUU TPEHJIA, PEIISHHEe 3a/1ay MPOTrHO3UPOBAHUS);
YMEHHUE HCIOJIb30BaTh TAOMWYHBIC (PEJSIIIMOHHBIC) 0a3bl JAaHHBIX U
CIPaBOYHBIE CHCTEMBI
YMeHue opraHu30BBIBaTh JTUUHOE WH(GOPMAIMOHHOE MPOCTPAHCTBO C
214 WCIIOJI30BAHUEM  PA3IMYHBIX CPEJICTB MH(PPOBBIX TEXHOJIOTHIA,

MMOHMMaHUE BO3MOKHOCTEH HU(POBBIX CEPBHCOB TOCYIAaPCTBEHHBIX

ycayr, HUGPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHbDb DJIEMEHTOB COAEPKAHUSA, TPOBEPAEMbIX HA
EI'S 1O UH®OPMATUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTD

11

OcCHOBHBIE TECHACHIUN PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH.
HapanneanHe BBIYHMCIICHHA. MHOFOHpOL{CCCOpHBIe CHUCTCMBEI.

Pacnpez[enéHHble BBIYHMCIINTCIBHBIC CUCTCMbBI U 06pa60TKa OOJIBIINX JaHHBIX

1.2

[IpuHUUITBI TOCTPOEHUS U alapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBpie mpotokogbl. Cerb WMHTepHer. Anpecanuss B cetu MHTepHer.
ITporokoiner creka TCP/IP. Cucrema nomenusix uMméEH. Paznenenue IP-cetn

Ha IIOJICETH C IIOMOIIBIO MACOK ITOJICETCH

1.3

daiinopas cucrema. ITouck B daitnoBoii cucreme. [IpuHIUIIBI pa3MeIieHus U
uMeHoBaHusl (HaiiIoB B mosiroBpeMeHHOW mamsTH. [11aGmoHsl st onmucaHus

rpymi ¢ainos

14

CKOpOCTB nepcaauu JAaHHBbIX. 3aBUCHUMOCTH BpECMCHH IICpCaauud OT

UH(POPMALMOHHOTO 00BEMA JTAHHBIX M XapaKTEPUCTHK KaHalla CBSI3U

1.5

HIudppoBanue naHHbIX. CHMMETPUYHBIE U HECUMMETPUYHbBIE IIUQPHI.
HIudpsr npocroit 3amensl. [ugp Llesaps. [udp Buxenepa. Anroputm
mudpoBanus RSA

1.6

Koppl, no3Bossitomye oOHapyUBaTh U UCHPABIATH OMIMOKH, BO3HUKAIOIINE
npu nepexade JaHHbIX. PaccrosHme Xommunra. KogupoBaHume ¢

MMOBTOPCHHUEM OUTOB. KOI[LI XOMMUHTA

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

JlBonuHoe komupoBaHHE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alUCaHHBIX C TIOMOIIbI0 HEPAaBHOMEPHBIX
kozoB. YcimoBue Pano. IlocTpoeHue OIHO3HAYHO NEKOAUPYEMBIX KOJOB C

MMOMOIIBIO ACPECBA

2.2

Teopernueckne MOAXOAbI K OIEHKE KoJmuecTBa HWH(popManuu. EauHUITEI
W3MEpeHHs KoinuyecTBa wWHGopMaruu. AmdaBUTHBIA TOAXOA K OIICHKE
KoJHuecTBa MHGpOpManuu. 3aKoH aJIuTUBHOCTH WH(popmanuu. Dopmyna

Xaptnu. Uadopmanus u BepositHocTs. @opmyia [llenHnona

2.3

Cucrembl cuucnenus. Pa3BépHyTas 3amuch LEedbIX M APOOHBIX 4YHCEN B
MO3UIMOHHON cucteme cuucieHus. CBONCTBA MO3ULMOHHON 3allUCU YUCIA:

KOJIHNYCCTBO I_II/I(I)p B 3alrCH, NpPHU3HAK ACIUMOCTH 4YHUCIIa HAa OCHOBAHUC




CHUCTEMBI CUHUCJIEHUS. AJTrOpUTM IMepeBoAa LEIoro uucia u3 P-uyHoii
CUCTEMBI CUMCIICHUS B JIECATUUHYIO. AJITOPUTM II€peBOJa KOHEUHO! P-nuHoit
JIpoOu B JECATUYHYIO. AJITOPUTM IE€PEBOJA LIEJIOTO YHUCIa U3 JACCATUIHOU
cucTeMbl cuucienus B P-uunyto. [lepeBos KoHEUHOH necATUYHOM Apoou B P-
nyHyto. JIBoMYHas, BOCBMEpUYHAsT U IIECTHAALIATEPUYHAS CHUCTEMBI
CUHMCIICHUS, CBsSI3b MEXIy HHUMH. ApuMeTHuecKkue ormeparuud B

INO3UMIIMOHHBIX CUCTEMAaX CUHCIICHUA

2.4

TpouuHasi ypaBHOBELICHHAs CHUCTEMA CUHUCIEHHUs. J{BOMYHO-IECATUYHASA

CHUCTEMA CUHUCIICHUA

2.5

Komupoanue tekctoB. KomupoBka ASCIL. OpHOOalWTHBIE KOJUPOBKH.
Cranmapt UNICODE. Koguposka UTF-8. Onpenenenne nHPOPMATMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHMI

2.6

KogupoBanue  uzobpaxkenuii. Ouenka  HHPOpPMAIMOHHOTO  00BEMaA
rpaduyecKux JaHHBIX MPHU 33JaHHBIX Pa3peUICHUH U TTyOMHE KOAUPOBAHUS
nBeta. L{BeroBeie monenu. KonmupoBanue 3Byka. OueHnka nH(GOPMAITMOHHOTO
00béMa 3BYKOBBIX JI@aHHBIX IpU 3aJaHHBIX 4YacTOTE JUCKPETH3aluu WU

paspAAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. I[loHsTHe BbICKa3bIBaHUs. BrICKa3piBaTenbHbIE (HOPMEI
(mpeaukaTsl). KBaHTOpPHI CyII€CTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuiel UCTHHHOCTU. Jlormdyeckue BbIpaKEHUS.
Jlornueckue ToxknectBa. Jlormueckue omnepanMM W ONEpAallUKd  HAJ
MHO’KECTBaMHU.

3aKoHbl aiareOpbl JOTMKU. ODKBHUBAJEHTHBIE IPEOOpa3OBaHUs JIOTUYECKUX
BbIpakeHMil. Jlornueckue ypaBHEHNs U CUCTEMBI YpaBHEHUI.

Jlornueckue (yHKIHMU. 3aBUCUMOCTh KOJHMUYECTBA BO3MOJKHBIX JIOTMYECKHX
(GyHKIMI OT KOJIMYecTBa apryMEHTOB.

Kanonunueckue popmbl JOrMUeCKUX BbIpAKEHHM

2.8

COBCpI_HeHHLIC AU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJILHBIC (I)OpMBI,

AJIT'OPUTMBI UX ITOCTPOCHUS 110 Ta6m/1ue HCTUHHOCTH

2.9

Jloruueckune »sneMeHTBl B cocTaBe KommbioTepa. Tpurrep. Cymmartop.
MHuoropa3psansbiii cymmarop. Iloctpoenue cxem Ha JIOTMUECKUX 3JIEMEHTax
M0 33JIaHHOMY JIOTHYECKOMY BBIPKEHUIO. 3aMHCh JJOTUYECKOTO BBIPAXKEHUS

IO JJOTUYECKOM cXeMe

2.10

Mogenu u monenuposanue. Llenn monenvpoBanus. AIEKBATHOCTh MOJEIH
MOJICIUPYEMOMY OOBEKTY wiIM mporeccy. Dopmanm3aius MPUKIATHBIX

3a1ad.




[IpencraBnenne pe3yabTaTOB MOACTUPOBAaHUA B BHJIE, YAOOHOM s
BOCTIPHSATHSA 4YeloBeKoM. ['paduueckoe mpencTaBieHHE ITaHHBIX (CXEMBI,

TaOIHIIBI, TPAPUKH).

2.11

[IpencraBneHue INENbIX 4YMCeN B MaMATH KOMIbIOTepa. OrpaHUYeHHOCTh
JUara3oHa 4Yucell MPH OrpaHWYCHHH KOJTWYecTBa pa3psioB. llepenonHenue
paspsiagHON ceTku. be33HakoBble W 3HAKOBBIE JIaHHBIE. 3HAKOBBIA OWT.
JIBOMUHBIN TOTOTHUTEIBHBINA KO OTPULIATEIBHBIX YU CEI.

[ToOutoBble normueckue onepanuu. Jlorumueckuii, apudmerndyeckui u
nukiuaecknii caBuru. llludpoBanue ¢ momomnipl0 MOOMTOBON omepanuu

«uckimouaromee UJIN»

2.12

HpCI[CTaBJIeHI/Ie BCIICCTBCHHBLIX YHCCII B IMaMATH KOMIIBIOTCPA. 3Haqa1ua;1
YaCTb W NOpAAOK 4YHCIIA. I[I/IaHBBOH 3HAYCHHI BCIICCTBCHHBIX YHUCCII.
HpO6J'I€MBI XpaHCHUA BCHICCTBCHHBLIX YHUCCI, CBA3AHHBIC C OI'PAHHYCHUCM
KOJIMYCCTBA Pa3pAa0B. Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHN 4HUCJIaMU,

HAKOILICHUE OIIHOOK ITPU BBIYUCIICHUAX

2.13

I'padsr. OcuoBHbie TOHATHS. Bunel rpados. Onucanne rpagoB ¢ MOMOIIBIO
MaTpHl] CMEXKHOCTH, BECOBBIX MAaTpHIl, CIIHUCKOB CMEXHOCTH. PemieHue
QIFOPUTMUYECKUX 33/a4, CBS3aHHBIX C aHauu3oM rpadoB (IIOCTpOEHUE
ONTUMAJIBHOTO MYTH MEXIYy BeplIMHaMHu rpada, onpenereHue KOIMYecTBa

Pa3INIHBIX HYTCﬁ MCXKAY BEpIIMHAMU OPUCHTUPOBAHHOTO AIMUKIIMYCCKOI'O

rpada)

2.14

HepeBws. bunapnoe nepeBo. JlepeBbsi moucka. CrmocoObl 00xona jepena.
[IpencraBnenne  apupMeTUUYECKMX  BBIpAXEHUH B BHUAE  JepeBa.
Hcnonp3oBanue rpadoB U JIePEeBLEB MPU OMUCAHUH OOBEKTOB M MPOIECCOB

OKpYyKaromero M1upa

2.15

JluckpeTHble UIpbl ABYX WMIPOKOB C mojHOW uHGopmanueil. Iloctpoenue
JepeBa mepebopa BapHAHTOB, ONUCAHHE CTPATETUM HUIPHl B TAOIUYHOMN

(bopMe. BBII/IFpBIH_IHBIe U NPOUTPBIINIHBIC ITO3UITUN. BBII/IFpBIIJ_IHBIe CTpaTerun

2.16

CpencTtBa HMCKYCCTBEHHOTO  WHTEUIeKTa. UWneHTudukamus ©W  MOMCK
U300paXKeHUH, pacrno3HaBaHue JIULL. Hcnonb3oBanue METO/IOB
HUCKYCCTBEHHOTO MHTEIUIeKTa B oOydaromux cuctemax. Vcmons3oBaHue
METOJ/IOB MCKYCCTBEHHOTO HMHTEIIJIEKTa B POOOTOTEXHUKE. VIHTEpHET BEIIei.

Heiiponnsie cetn

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

Qdopmanu3anuss  NOHATHS  anroputMa.  Mammbaa  TeropuHra — Kak

YHUBCPCAJIbHAA MOJCIIb BBIUHCIICHUH




3.2

OrneHka CIOKHOCTH BbIUHCIEHHA. Bpems paboTel 1 00bEM HCIIOIB3YyEeMOit
namMsATH, HX 3aBUCUMOCTh OT pa3Mepa HCXOIHBIX JAaHHbIX. OleHka
ACUMIITOTUYECKONW CJIOXKHOCTH AJIFOPUTMOB. AJTOPUTMBI MTOJMHOMHAIBHON
cioxxkHoctu. IlepebGopHbie anroputmsel. [IpuMepsl pasiIUyHBIX aIrOPUTMOB

peliCHusd OI[HOﬁ 3aaa4u, KOTOPbIC UMCIOT PAa3JIMIHYIO CIIOKHOCTb

3.3

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB PabOThl MPOCTEHIIMX AJITOPUTMOB
YIPABJICHUS UCIIOJIHUTEISIMA M BBIYUCIUTEIbHBIX alrOpUTMOB. Oripesenenue
UCXOJHBIX [JaHHBIX, IpPHU KOTOPBIX AITOPUTM MOXKET JaThb TpeOyeMbIil

pe3yabTaT

3.4

ANropuT™Mbl 00paOOTKH HATYPaJbHBIX YKHCEJ, 3alMCAHHBIX B TO3MIIMOHHBIX
CUCTEMax CYHCIICHUS: pa3OMeHWe 3alrCH 4YUCiia Ha OTACIbHBIC ITUQPEI,
HAXO0XJICHHE CyMMBI W TIPOU3BENCHUS IUQP, HAXOKICHHEC MAKCHMAITbHOM
(MUHUMAIBLHOM ) U PBHI.

[IpencraBieHue uuciia B BHIE HAO0Opa MPOCTHIX COMHOXKUTENICH. AJTOPUTM
OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX 4YHCEN B 3aJaHHOM

JMana3oHe ¢ MOMOUIbIO AJITOPUTMa «peleTo JpaTocheHa»

3.5

MHOFOp&SpHI{HHe OeJabIC YMClla, 3a4a4du HHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

A3k mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl 1aHHBIX:
LIEJIOYMCIICHHBIE, BELIECTBEHHBIE, CHUMBOJIBHBIE, JIOTUYECKHE. BeTBineHus.
Crnosxnble ycioBus. Lukisl ¢ ycnoBueM. LIUKiIbI 10 IEpEMEHHOM.

OO0paboTka NaHHBIX, XpaHAMMXcs B Qaitax. TekcToBble U TBOMYHbIE (AMIIbI.
QaitnoBslie nepeMeHHble ((aiinoBble ykazarenu). Urenue u3 ¢aiina. 3anuce B
daiin.

Pa3z6uenue 3a1aun Ha noazanauu. IloanporpaMmsl (mpoueaypsl U GyHKIHMHN).

Hcnonp3oBanue ctaHaapTHON OMOIMOTEKHU S3bIKAa TPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mponenypsl 1 ¢pyHKuuu. Vicronap3oBaHue cTeka JUis

OopraHu3al pCKypCHUBHBIX BBI3OBOB

3.8

Yucnennsle MeToAbl. TOUHOE M IPHOIMKEHHOE peleHus 3a1a4yn. YnucaeHHoe
pelleHre ypaBHEHHUH ¢ MOMOIIBIO 1Mo100pa mapaMerpa. YucieHHbIe MEeTOAbI
peleHuss ypaBHEHUH: MeToj mepedopa, METOJ| MOJOBUHHOTO JIEIEHUS.
[Tpubmmk€HHOE BRIYMCIIEHUE JJIMH KPUBBIX. Beruncienue miomanen puryp c
MOMOUIbI0  YHUCJIEHHBIX METOJOB (METOJ MPSMOYTOJIbHUKOB, METOJ
tpanenui). [Touck makcumyma (MUHMMyMa) (QYHKIMHM OJHON IHepeMEHHOM

MCTOAO0M ITOJIOBHMHHOI'O ACJICHUA

3.9

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIMM  sI3bIKa

IpOTPaMMHUPOBAaHUS 1 OOpaOOTKHM CHUMBOJBHBIX CTPOK. AJTOPUTMBI




00pabOTKM CUMBOJIBHBIX CTPOK: MOACUYET KOJIMYESCTBA MOSBICHUI CHMBOJA B
CTpOKe, pa30MEeHHEe CTPOKM Ha CJIOBA 1O MPOOETbHBIM CHMBOJIAM, MOUCK
MOJICTPOKM BHYTPU JAaHHOM CTPOKH, 3aMEeHa HaWJCHHOW MOJICTPOKHA Ha
Opyryto crtpoky. ['eHepamusi Bcex CJIOB B HEKOTOpoM andaBure,
YIOBJICTBOPSIONINX 3aJaHHBIM oOrpaHudeHusM. [IpeoOpa3oBanue uucia B

CHUMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbl W TIOCIIEJOBAaTEIILHOCTH YHWCENl. BbluncieHne 0000mEHHBIX
XapaKTEPUCTHK DJIEMEHTOB MAacCHMBa WM YHCIOBOH IOCIIEIOBATEIILHOCTH
(CyMMBI, TIPOM3BEACHUS, CPETHETO apu(PMETHYECKOTO, MHHHMAILHOTO H
MaKCHUMaJIbHOTO JJIEMEHTOB, KOJIMYECTBA DIIEMEHTOB, YJOBJICTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEWHBIA MOWCK 3aJaHHOTO 3HAYCHHUS B MAaCCHBE.
ANTOpPUTMEI pabOTHI C 3JIEMEHTAMH MAacCHBA C OJHOKPATHBIM TPOCMOTPOM
maccuBa. CopTUpOBKa OJHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKH
(Meron my3bBIpbKa, METOJ BBIOOpa, cOpTHpOBKa BcTaBKamu). CopTHpOBKa
cnusiuueM. beictpas coptupoBka maccuBa (anroputm QuickSort). /IBonuHbIi

MIOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIBymepHble MaccuBBl (MaTpulbl). AJNTOPUTMBI OOpabOTKU JBYMEPHBIX
MacCHBOB: 3al0JHEHHE JBYMEPHOI'O YMCIOBOTO MacCuBa IO 33JaHHBIM
ImpaBujiaM, MOUCK 3JICMCHTA B IBYMCPHOM MAaCCHUBEC, BBIYHMCIICHUC MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK

u CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

CnoBapu  (accolMaTHBHBIE MaCCUBBI, OTOOpaxeHus). Xd3UI-TaOIUIbI.

HOCTpOGHI/Ie aJ'I(l)aBI/ITHO-‘IaCTOTHOFO CJIOBaps IJ1d 3aJaHHOI'O TEKCTa

3.13

Crexu. AHanM3 NPaBWIBHOCTH CKOOOYHOTO BBIpaXKEHMs. BrluncieHue
apru(METHUECKOTO BBIPAXKEHUs, 3alIMCAHHOT0 B TOCTPUKCHOH popme.

Ouepenu. Micnonb3oBanue ouepeu A BpEMEHHOTIO XpaHEHUS TaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAaJIbHOIO OCTOBHOIO JepeBa
B3BELLICHHOTO  CBS3HOTO  HEOPHEHTHUpOBaHHOro rpada. KomuuecTBo
pPa3IMYHBIX NyT€H MEXIAy BEPIIMHAMH OPHEHTHPOBAHHOIO ALMKIHYECKOIO

rpada. Anroputm JleHKcTpsl

3.15

Jepesbs. Peanuszanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBonuHbIE
(Oounapublie) nepesbs. [locTpoenue aepeBa 1 3a4aHHOTO apu(PMETHYECKOTO
BbIpakeHUs. PexypcuBHbIE anropuTMbl o0xoxa nepeBa. lcmonb3oBanue

CTCKa U oUCpeaun JIsd 06XOI[3. ACpeBa

3.16

JuHamuueckoe MporpaMMHpOBaHHE KaK METOJ pelleHHs 3aaad ¢

COXpaHEHHEM TPOMEXKYTOUHBIX pE3yJIbTAaTOB. 3aJadyd, pelaemMble C




IIOMOIIBI0 JUHAMUYECKOTO IPOrPAMMHUPOBAHMS: BBIYUCICHUE PEKYPCUBHBIX

(GyHKUIMH, MTOACYET KOJMYECTBA BAPUAHTOB, 33/1a4H ONITUMHU3AIIH

3.17

[TonsiTie 06 0OBEKTHO-OPUEHTUPOBAHHOM INPOrpaMMHUpOBaHUHN. OOBEKTHI U
kinaccel. CBolicTBAa M MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
aHaimu3. PaspaGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO

nmoaxozaa. I/IHKaHCYHHHI/IH, HacJI€eJOBaHUC, HOJ'IPIMOp(l)I/I?»M

WndpopmanoHHbIe TEXHOJIOTUU

4.1

AHanmu3 paHHbIX. OCHOBHBIE 3a/1aud aHAIM3a JaHHBIX: MPOrHO3UPOBAHME,
KJaccuguKanus, KiacTepusanus, aHaiu3 oTkiIoHeHui. [locienoBaTenbHOCTD
pelleHys 3ajJad aHajlu3a JAHHBIX: COOp MEpPBUYHBIX JAHHBIX, OYUCTKA U
OLICHKAa KayecTBa JAaHHBIX, BBHIOOP © (WIM) TIOCTPOCHUE MOJEIIH,
npeoOpa3oBaHre  JAaHHBIX, BU3yalu3alMs  JaHHBIX, HHTEPIpPETaIHs]
pesynbraToB. [Iporpammubie cpeactBa u MHTepHET-CEpBUCHI Al 00pabOTKH

" IpCACTAaBJICHUA JaHHBIX. bonpmmue JaHHBIC. MammmuHHOe 06yquMe

4.2

AHaJu3 JaHHBIX C MOMOUIBIO JIEKTPOHHBIX TaOIul. BeluncieHue cymMMbl,
cpemHero apuMETHYeCKOro, HauOONbIIero (HAMMEHBINET0) 3HAYCHUS
nuarnas3oHa. Beruucnenue xkoadduinenta Koppeasiuu AByX PSIOB JaHHBIX.
[TocTpoenue cronbuaThiX, JMHEHYATHIX U KPYroBbIX auarpaMM. Iloctpoenue
rpa¢pukoB  ¢yHkumid. [lombop nuMHUM  TpeHaa, pelleHHe — 3aj1ad
IIPOTHO3MpOBaHus. Pemenne 3a1a4y ONTUMU3alHUNA ¢ TOMOIIBIO JIEKTPOHHBIX

Ta0JIUILL

4.3

I[I/ICerTI/I?;aHI/IS{ opu MaTeMaTH4YC€CKOM MOACIUPOBAHWH HCIPCPBIBHBIX
mMponeccoB. MOI[eJ'II/IpOBaHI/Ie JABHIKCHHA. MO)ICJ'II/IpOBaHI/Ie OMOJIOTHYECKUX
cucreM. MaremMaTHdecKue MOJACIN B OKOHOMHKE. Brrancaurenbabie
SKCIICPUMCHTBI C MOJCIIAMU. O6pa60TKa PE3YIbTATOB DKCIICPUMCHTA. MGTO)I
HAaMMCHBIINX KBAaJpPaTOB. OHGHKa YHCJIOBBIX MapaMETpPOB MOACIUPYEMBIX
O0OBEKTOB H MpoLeCCoOB. BoccraHoBneHne 3aBUCHMOCTEH MO pe3yjibTaTaM

JKCIIEpUMEHTA

4.4

Beposrnoctaeie  Momenu.  Mertonsl Monrte-Kapno.  MMuTanmoHHOe

MOACIINPOBAHUC. CucreMbl MacCOBOTr'O O6CJ'Iy)KI/IBaHI/I$I

4.5

Tabnuunble (pensiuuoHHbIE) O0a3bl JaHHBIX. Tabiuua — NpeacTaBlIeHUE
cBeIeHUIT 00 OMHOTHIIHBIX 00bekTax. [lomne, 3amuchk. Kimrou tabmuiel. Pabora
C TOTOBOM 0a30i JaHHBIX. 3amnoiHeHue 0a3bl JaHHbIX. [louck, copTupoBKa U

¢wibTpanus JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpochl €




napameTpamu. BerunciasieMble noJis B 3apocax.
MHuoroTtabnuanbie 6a3bl TaHHBIX. THITBI CBsI3el MeX Ay TaOnuiiamMu. BHenHui
kaod. LlemoctHOCTh 0a3pl JAaHHBIX. 3alpochl K MHOTOTAOIMYHBIM Oa3am

JaHHBIX

4.6

TekcroBblii mpoueccop. CpeacTBa HOWCKa M aBTO3aMEHbl B TEKCTOBOM
nponeccope. CTpyKTypUpOBaHHbIE TEKCTOBble JOKYMeHTbl. CHOCKH,
ornaBneHue. IlpaBuna  OUTUPOBAaHMS  MCTOYHUKOB U O(QOPMIICHMS

OoubmmorpadguUecKux CChUIOK




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






