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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no uHdpopmatuke (yriayOJaEHHBIM ypOBEHb) Ha YpOBHE CpPEIHErO
oO1ero oOpa3zoBaHus pazpaboTaHa Ha OCHOBE TPEeOOBaHUI K pe3yibTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTeIbHOW TMpOTrpaMMbl CpelHEro o0Imero oOpa3oBaHMs,
npencraBieHubix B @I'OC COO, a Taxke (denepanpHOil paboyeil mporpammbl
BOCITUTAHUSI.

[Iporpamma no undopmaTrke Aa€T MpEACTABICHHUE O LEJISAX, 00IIel cTpaTeruu
0oOy4eHHMsI, BOCIIUTAHUS M PA3BUTHSI OOYYAIOMIMXCS CPEACTBAMU yueOHOTO IpeaMeTa
«Mupopmarukay Ha yriayOJEHHOM YpOBHE, YCTaHaBIMBaeT 0OO0s3aTEIbHOE
MPEAMETHOE COJIEpKAHUE, MPEAYCMATPUBAET €ro CTPYKTYpUPOBAHUE MO pa3iesaM U
TeMaM Kypca, ONpeelsieT paclpeaesieHue ero o kiaccaMm (rogaM HU3ydeHwus ), Jact
IPUMEPHOE pacHpeieieHHe y4eOHbIX 4YacOB MO TEMaTHYECKUM pasleiaM Kypca U
pEeKOMEHAYyeMYyI0 (MPUMEPHYIO) TMOCIEIOBATEILHOCTh WX H3YYEHUSI C YYETOM
MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKH Y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOEHHOCTEN O0YYAIOIINXCS.

[IporpamMma 1o uH(OpPMATHKE OIpEnesseT KOJUYECTBEHHbIE U Kaue€CTBEHHBIC
XapaKTepUCTUKN Y4eOHOTro maTepuana Juisl KakJoro roja M3y4eHus, B TOM YHUCIIE
JUISL  COJIEP>KATENIbHOTO HAIMOJIHEHUS Pa3HOro BHJAa KOHTPOJIA (MPOMEKYTOUHOM
aTTecTaluu OOy4aroUIMXcsl, BCEPOCCUUCKUX MPOBEPOUYHBIX pabOT, TOCYAapCTBEHHOU
UTOTOBOM arrectanuu). [Iporpamma mo uHOpMaTHKE SBISETCS OCHOBOM JUIs
COCTaBJICHUS] aBTOPCKUX y4Y€OHBIX TMpOrpaMM U  Y4YEOHHUKOB, TOYPOUYHOIO
IUTAHUPOBAHMSI Kypca YUUTENEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPaXKAET:

CYIIHOCTh  MH(GOPMATHUKM KAaK  HAYYHOM  JHUCLUMIUIMHBI,  H3y4arollen
3aKOHOMEPHOCTH MPOTEKAaHHS U BO3MOXKHOCTH aBTOMAaTH3alMM WH(OPMaLMOHHBIX
IIPOLIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHbIE  O0JacTM  MNpPUMEHEHUS  WHGOOPMATUKU,  MPEKIE  BCEro
MH(}OpMAIIMOHHBIE TEXHOJOTUH, YIIPABIICHUE U COLIMABbHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep UWHPOpPMAaTUKA W HH(DOPMAIMOHHOU
NEeSATENBHOCTH.

Kypc unpopmMatuku 1jsi ypoBHS CpeaHEro oOIIero oOpa3oBaHUS SIBIACTCS
3aBEpPIIAIOIIMM ATArlOM HENPEepPbIBHOM MOATOTOBKUA OOydYaloIIMXci B 00iacTu
WH(POPMATUKA U MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs Ha
coJiep)kaHue Kypca HHGOPMATHKU YPOBHSI OCHOBHOTO 0OIIEro oOpa3oBaHUs U OMBIT
MOCTOSIHHOTO MPUMEHEHHUSI THPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, JaET
TEOPETUYECKOE OCMBICIICHNE, HHTEPIPETALIUIO U 0000IIEHHE STOTO OMbITA.

PesynpraThl  yrimyONE€HHOrO  ypoBHSL  HM3y4eHHMs  y4eOHOro  mpeaMera
«MHpopmaruka»  OpPUEHTUPOBAHBI HA  TOJYYEHHUE  KOMIIETEHTHOCTEH s



nocyienyroneld  npodecCHOHaTbHON — NMEeATeNThbHOCTH KaKk B paMKax JaHHOU
MPEIMETHOM 00JIaCTH, TaK U B CMEXHBIX ¢ Hel 00nacTsax. OHU BKJIIOYAIOT B CEOSI:

OBJIQJICHUE KJIOUEBBIMU TMOHSTUSIMU UM 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMEeTHas oO0JacTh, pPACIO3HABAHUE COOTBETCTBYIOIIMX UM
NPU3HAKOB U B3aMMOCBS3€H, CIOCOOHOCTh IEMOHCTPUPOBATH PA3IMUHbIE MOAXOABI K
W3YUYEHUIO ABJICHHUM, XapaKTEPHBIX I U3y4aeMOU MpeaMEeTHON 00nacTy;

YMEHHE pelniaTh THUIOBBIE TMPAKTUYECKUE U  TEOPETUUYECKHE 3aJayH,
XapaKTEpHbIE JIJIsl UCTIOIB30BAHMS METOJ0OB U MHCTPYMEHTApHs JAHHON MPEeIMETHOM
001acTu;

HaJIM4YMUE TPEJICTABICHUNA O JaHHOW MPEeIMETHON 00JIacTh Kak IEeJIOCTHOU
Teopuu (COBOKYITHOCTU TEOPHUM), OCHOBHBIX CBSI3SIX CO CMEXKHBIMU 00JIACTSIMU
3HAHU.

B pamkax yrimyOn€HHOro ypoBHsSI W3y4deHUs WHGOPMATHKU OOecredyruBaeTcs
I[eJICHANPABJICHHAs] TOJTOTOBKAa OOYYaIOIIMXCS K MPOJOJDKEHUI0 00pa3oBaHUs B
OopraHu3anusx  npodeccuoHadbHOTO  O0Opa3oBaHUsT MO  CHEHUAIBHOCTSM,
HETOCPEJICTBEHHO CBA3AaHHBIM C IIU(POBBIMU  TEXHOJOTHSMHU, TaKUM Kak
MporpaMMHasi WHXKE€Hepusi, HHGOpMallMOHHAsT O0€30MacHOCTh, HH(POPMAIIMOHHBIC
CUCTEMBbl W TEXHOJIOTMM, MOOWIIbHBbIE CHCTEMbl M CETH, OOJIbIIME JIaHHbIE U
MalIgyHHOe OO0ydYeHHe, TMPOMBIIUICHHBIH WHTEPHET BEIIeH, WCKYCCTBEHHBIN
WHTEIIJIEKT, TEXHOJOTUM OeCpoOBOAHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMBI paCMpeeIEHHOTO0 peecTpa, TEXHOJIOTUU BUPTYaJIbHOU U
JOTIOJTHEHHOM peajbHOCTEM.

OcHoBHass 1eb U3y4YeHUs: ydyeOHoro mpenmera «MHpopmarukay Ha
yIIIyOJIEHHOM yYpOBHE CpeIHEero o0Iiero oopazoBaHus — oOecrneueHUe JaTbHEHIIIEro
pa3BUTUST UH(DOPMAIIMOHHBIX KOMIIETCHIIMM O00Yy4Yaromerocs, €ro roTOBHOCTHU K
’KU3HU B YCIIOBUSX Pa3BUBAIOIIETOCs MH()OPMAIIMOHHOTO 00IIeCTBA U BO3pacTarolen
KOHKYPEHIIMW Ha phIHKE Tpyaa. B cBs3u ¢ stuM usydyenue nHpopmartuku B 10-11
KJIaccax JIOJHKHO 00€CTICUUTh:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PECHHS, OCHOBAHHOIO Ha TIOHUMAHHUH POJIHU
nHDOpMaTUKH, HWHPOPMAIMOHHBIX ¥  KOMMYHHUKAIIMOHHBIX  TEXHOJOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OPMHUPOBAHHOCTh YMEHUN pa3nudath (GakThl W OICHKHU, CpPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BHUJETh HUX CBS3b C KPUTEPUSMH OICHUBAHUS U CBS3b
KPUTEPHUEB C OINpPEACIEHHON CUCTEMOM LIEHHOCTEH, MPOBEPSTh HA JIOCTOBEPHOCTh U
00001aThe nHPOpPMAIIHIO;

c(hOpPMHUPOBAHHOCTH MIPEACTABICHUIA O BIUSHAN WH(POPMAITMOHHBIX TEXHOJIOTUN
Ha JKM3Hb 4YeJOBEKa B OOIIECTBE, MOHUMAHUE COIMAIBHOTO, 3KOHOMHYECKOTO,



MOJIMTUYECKOTO, KYJIbTYpHOTO, IOPHUAMYECKOTO, MPHUPOJHOTO, SPrOHOMUYECKOTO,
MEIUIIMHCKOTO U (PU3HOJIOTHUECKOT0 KOHTEKCTOB HH(DPOPMAIIMOHHBIX TEXHOJIOTHH;

MPUHITHE TPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMAIIMOHHBIX TEXHOJOTHIA,
OCO3HaHWE OTBETCTBEHHOCTH JIOJIEH, BOBJICUEHHBIX B CO3/IaHUE U HCIIOJIb30BaHUE
UH(OPMAITMOHHBIX CUCTEM, paclpocTpaHeHue HH(OpMaInY;

CO3JaHUE YCIOBUU JUIsl pPa3BUTUS HABBIKOB YYEOHOW, MPOEKTHOW, HAay4dHO-
HCCIIEIOBATENIbCKOM U TBOPYECKOW JEATEIHHOCTH, MOTHBAIIMM OOy4Yarommxcs K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mnpenmera «HbopmaTika» BBIIETSIOTCS YEThIpE
TEMaTHYECKHX pa3Jena.

Paznen «lluppoBass rpaMOTHOCTH» TIOCBAIIEH BONPOCAM  YCTPOMCTBA
KOMIIBIOTEPOB M JAPYTUX  JJIEMEHTOB IU(GPOBOTO  OKPYXKEHHUS, BKIIOUas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB OINEPAllMOHHOW CUCTEMBI, paboTe B
cetTu VHTEpHET M UCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Pasnen «Teoperudeckue oCHOBbI HHGOPMATHKH» BKIIOYaeT B ceOs
NOHSATUMHBIN ammapaT WHGOPMATUKHA, BOMPOCH KOJIWPOBAaHUA HH(OpMAIIHH,
n3MepeHuss HHQPOPMAIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI anreOphl JIOTUKH H
KOMIIBIOTEPHOTI'0 MOJIETTUPOBAHUSI.

Paznen «AaroputmMbl M NPOrpaMMHpPOBAHMeE) HANpaBlieH Ha pPa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHUS, pa3pabOTKy ajirOpUTMOB M OLIEHKY HX CIIOKHOCTH,
(GbopMHpOBaHHE HABBIKOB pEaU3allMU TMPOTrpaMM Ha sA3bIKaxX MNPOTpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AH(popManmoHHbIe TEXHOJIOTMM» MOCBSIIEH BOIIPOCAM MPUMEHEHUS
WH(POPMAIIMOHHBIX TEXHOJIOTUH, PEaTM30BAaHHBIX B MPHUKIAIHBIX MPOTPAMMHBIX
OpOAYKTaxX W HHTEPHET-CepBUCaX, B TOM 4YHCIE B 3aJadyax aHalu3a JaHHbBIX,
MCIIOJIb30BaHUI0 0a3 JaHHBIX M AJIEKTPOHHBIX TAOMUI[ JUIsl PELIEHUS MPHUKIaJIHbIX
3ajad.

B npuBenénHoMm nanee coxepxkaHuu ydeOHoro mnpeamera «UMHpopmatukan
KYpPCHBOM BBIICJICHBI JOTIOTHUTEIBHBIC TEMBI, KOTOPBIE HE BXOISAT B 00S3aTEIbHYIO
nporpaMMmy OOydYeHHs, HO MOTYT OBITh TMPEMJIOKEHBI AN H3YyYEHHUS OTACITHHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOIITUMCHI.

VYrnyOnéHHbli  ypoBEeHb M3y4YeHHUs] HWH(GOPMATUKU PEKOMEHAYEeTCS IS
TEXHOJOTHYECKOTo  Tpoduis, OPUEHTHPOBAHHOTO HA  HHXKCHEPHYID W
UH(GOPMAIIMOHHYIO Ccepbl JeATEeIbHOCTH. YTIyOJNEHHBIM YpPOBEHb H3Y4YEHUS
uH(pOpMaTUKU 00OeCrevynBaeT: MOATOTOBKY OOYYaromIMXCs, OPHUEHTHPOBAHHBIX Ha
CHEIMAIbHOCTY B 00JacTH HMH(DOPMAILMOHHBIX TEXHOJOTUH U HH)KEHEPHbIE
CHEIHMAIbHOCTHA, Y4YacTHE€ B TMPOEKTHOM U HCCIENOBATENbCKON JEeSTENbHOCTH,
CBA3aHHOM C COBPEMEHHBIMM HAMNpaBICHUSIMH OTpacid HH(pOpMaMOHHO-



KOMMYHHUKAITHOHHBIX TEXHOJIOTHM, MOATOTOBKY K YYaCTHIO B OJMMITUAJAX U CAA4e
EnwHoro rocymapcTBeHHOTO SK3aMeHa 1o nH(popMaTHKe.

[TocnenoBaTenbHOCTh U3YUCHHUS TEM B MIPECNiax OJHOTO roja OOYYCHHS MOXKET
OBITh M3MEHEHA 10 YCMOTPEHHUIO YUHUTENS MPHU MOJATOTOBKE paboyeii mporpaMMbl U
MIOYPOYHOTO TIJIaHUPOBAHHMSI.

OO1iee 4nca0 4acoB, pEeKOMEHIOBAHHBIX I W3y4eHHUs WH(OpMaTuku — 272
yaca: B 10 kimacce — 136 yacoB (4 gaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca B
HEJIEIIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Hu¢posas rpaMOTHOCTH

TpeOoBaHus TEXHUKHU O0€30MIACHOCTH U TUTUEHBI NPU pabOTe C KOMIIBIOTEpAMU U
JIPYTUMU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[IpuHunel paboThl KOMMBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMaTWYecKO€ BBIMOJHEHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatuBHasi, IOCTOSIHHAsE M JIOJTOBpeMeHHas mnamsaTb. OOMEH [aHHBIMH C
noMouipko muH. KoHTposiepsl BHEMHUX YCTpOicTB. [IpsAMoii 1ocTyn K mamsTy.

OCHOBHbBIE TEHJECHLIMM Pa3BUTUS KOMIIBIOTEPHBIX T€XHOJOrui. IlapanienbHbie
BbIUKCIIEHUA. MHOTONpOo1eccopHbie cucteMbl. CynepkoMnblOTephl. Pacnpenenénusie
BBIYMCIIUTEIBLHBIE CUCTEMbI U 00pa0OTKa OOJIBIIUX AaHHBIX. MOOMIBHBIE LIUGPOBLIC
YCTPOMCTBA M HMX POJb B KOMMYHHUKAIUMAX. BCTpOEHHBIE KOMIBIOTEPHI.
MukpokoHTposuiepbl. POO0TH3MpOBaHHBIE TPOU3BOICTBA.

[IporpammHoe obOecrieueHre KOMITBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. Bujbl
MpOrpaMMHOro obecnedeHus: M HX HazHadyeHue. OCOOEHHOCTHM MPOrPaMMHOIO
oOecrieueHuss  MOOWIBHBIX  ycTpoucTB. IlapamienbHoe  mporpaMMHUpOBaHHE.
CucteMHoe mporpaMMHOe obOecnedeHre. OIepaloOHHBIE CHCTEMBI. Y THIIWTHI.
HpaiiBepsl ycTpoiicTB. MHCTAIIANMS U TEWHCTAUISINS TPOrPAaMMHOTO 00ECTICUECHHMS.

@aitnoBbie cuctembl. [IpuHIUIIBI pa3MelieHUuss U HMMEHOBaHUs (ailioB B
nojroBpeMeHHor namatu. [abiaons! Ay onucanus rpynn ¢anios.

[Iporpammuoe obecniedenue. JuieH3nupoBanue MPorpaMMHOTO 00eCTICeUEHUs U
uugpoBbIX pecypcoB. IIponpuerapHoe u cBOOOJHOE MPOrpaMMHOE OOECIEUEHHE.
KoMmMmepueckoe 1 HEKOMMEpUYECKOE UCHOJIb30BaHUE MPOTrPAMMHOI0 OOecTeueHus U
uu(dpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaeMas 3aKOHOIATEIbCTBOM
Poccuiickonn @enepauuu  3a HENPaBOMEPHOE HCIOJB30BAaHUE IPOTrPAMMHOIO
oOecrieueHus U HU(POBBIX PECYPCOB.

[IpyHIMIBI OCTPOEHUS W allapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokonbl. Cetb MHTepHET. Anpecanus B cet MHTepHer. [TpoTokoiibl
creka TCP/IP. CucrtemMa TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moacetn ¢ momouipio Macok mnoacereil. CereBoe
agMuHUCTpupoBanue. [loilyyeHHe HaHHBIX O CETEBbIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HayMuusl CBA3M C y37d0M ceTtH. OnpenesneHne MapuipyTa JBHKEHHS
ITaKETOB.

Buner  pestenbHocTn B cetu  HutepHer.  CepBucel  MHTepHera.
['eoundopmanmontbsie cucTeMbl. ['€0JIOKallMOHHBIE CEPBUCHI PEATHLHOTO BPEMEHH
(Hanpumep, JOKaIus MOOWIBHBIX TelNe(POHOB, OIPEACIICHUE 3arpyKeHHOCTU
aBTOMAruCTpaseil), HHTEPHET-TOPTOBIISA, OpOHUPOBaHUE OMIIETOB ¥ TOCTUHUII.



['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBHCHI M yciayru. ColualbHbIE CETH —
OpraHu3alys KOJJIEKTUBHOTO B3aUMOJEHCTBUA U 0OMeHa TaHHbIMU. CeTeBOM ATUKET:
mpaBUiia MOBeACHUS B KuOeprpocTpaHcTBe. [Ipobiema MOIIMHHOCTH MOTYyYEHHOU
uHpopMaruu. OTKpbITbIE 00pPAa30BATEIBHBIE PECYPCHI.

TexHOreHHblE W 3KOHOMHMYECKHE Yrpo3bl, CBSI3aHHBIE C MCIOJIb30BAaHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOrHid. OOmme npoOjaemMbl 3alluThl
uHpopMaluu U uHpopmannoHHoU OezonacHocTU. CpeacTBa 3aUThl HHOPMAIUHU B
KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSAX M aBTOMATU3UPOBAHHBIX MH(POPMAIMOHHBIX
cuctemax. [IpaBoBoe obecnieueHre HHPOPMALIMOHHONW O€30IaCHOCTH.

IIpenoTBpamenue HECAaHKIIMOHUPOBAHHOTO JocTyna K JUYHOM
KOH(HUICHIHATbHON HH(GOpMAIMK, XPaHSIIIEHCs Ha IMEPCOHAIBHOM KOMIIBIOTEPE,
MOOWJIBHBIX YCTpOMCTBax. BpenoHocHOe mporpaMMHOE OOECHEeYeHUE U CHOCOOBI
O0psObI C HHUM. AHTHUBUPYCHBIE IporpaMMmbl. OpraHuszanus JIMYHOIO apXuBa
uHpopmanuu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

[udpoBanue naHHbIX. CUMMETpUYHbIE U HecuMMeTpuuHble WUGphL. [Hndps
npocrtoi 3amenbl. [udp Lezapa. [udp Buxenepa. Anroputm mudpoBanus RSA.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

Wudpopmanus, nanuele u 3HaHusd. MH(popMallmoHHBIE MpOIECCHl B MPUPOJE,
TEXHUKE U OOLIECTBE.

HemnpepblBHbIE W JUCKpETHbIE BEJIMYMHBI W curHajbsl. HeoOxomumocTthb
OUCKpeTu3aluu MHGOpMalMK, NpeIHa3HAYeHHOW [JI XpaHEeHWs, Nepelayd u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBouuHOE€  KOaupoBaHWE. PaBHOMEpHBIE W HEpPaBHOMEPHBIE  KOJBI.
JlekoMpoBaHue COOOIIEHUH, 3alMCAaHHBIX C TOMOIIBIO HEPAaBHOMEPHBIX KOJOB.
Ycenoue ®ano. llocTtpoeHne OMHO3HAYHO AEKOAUPYEMBIX KOJOB C IOMOUIIBIO
nepea. Enunuiel u3mepeHus: kosimyectBa MHGopmauu. AndaBUTHBIA NOAXOH K
OIICHKE KOJIMYeCcTBa HH(POPMAIIUH.

Cucrembl cuucieHus. Pa3BépHyTas 3amuch LEABIX U JPOOHBIX YHCET B
MO3ULIMOHHON cucteMe cuncieHusa. CBOMCTBA TO3WMIMOHHOW 3allHdCU  YHCIIA:
KOJIM4YEeCTBO IU(P B 3alUCH, MPU3HAK JEIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUS. AJITOPUTM TIEpPEeBOJIa LIEJIOr0 Ynciaa U3 P-UYHOM CUCTEMBbI CUMCIICHHS B
JECATUUHYIO. AJNTOPUTM TMepeBoAa KOHEYHOW P-uyHOW JpobH B JACCATUYHYIO.
AJNTOpUTM MEPEBOJA LIEJIOT0 YUCIa U3 JECATUYHON CUCTEMBI CUUCIICHHS B P-HUHYyIO.
[lepeBoa KOHEUHOHN necsITUUHOM ApoOu B P-nunyto. J[BonuHas, BOCBMEpUYHAs U
IIECTHAALATEPUYHAs CUCTEMbI CUMCIIEHUS, CBSI3b MEXKIY HUMH. Apudmernyeckue
onepalMyd B IO3UIMOHHBIX CHUCTEMAax CYHUCIEHHs. TpouWyHas ypaBHOBELIECHHAs
CUCTEMA CUMCIICHUS. [[BONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.



Komupoanme tekctoB. KommpoBka ASCIl. OnHobGaiiTHRIE KOAHPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Onpenenenne napopmMannoHHOTO 00BEMa
TEKCTOBBIX COOOIIIEHUH.

Konuposanue nzobpaxenuit. Onenka nHpopManmoHHOro oobEma rpaduaeckux
JAHHBIX TPHU 3aJJaHHBIX Pa3pelIeHUHd U TIIyOuMHEe KoJaupoBaHUs lBeTa. L[BeToBBIE
monenu. BektopHoe konupoBanue. @opmartsl rpaduueckux (aitnos. TpéxmepHas
rpaduka. @pakTanpHas rpaduka.

KonupoBanue 3Byka. Ouenka MH(POpMaMOHHOTO 00bEMA 3BYKOBBIX JAaHHBIX
IIPU 33JIaHHBIX YaCTOTE NUCKPETU3ALUU U PA3PAIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. IloHaTne BbICKa3biBaHUS. BpICKa3bIBaTENbHBIE (OPMBI
(npenukatsl). KBaHTOPBI CyIIE€CTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue onepanuu. TaOauubl UCTUHHOCTH. JIOrMuecKue BBIPAKEHHUS.
Jlornueckue ToxaecTBa. JJokazareabCTBO JOrMUYECKUX TOKIECTB C MOMOIIBIO TaOJINLL
HMCTUHHOCTHU. JIornuyeckue ornepanuy U orepannuy HaJl MHOKECTBAMH.

3aKoHBI anreOpbl JIOTHMKU. OKBHBAJICHTHbIE NPEOOpPa30BaHUS JIOTMYECKHX
BbIpakeHNH. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHUI.

Jlornyeckue ¢GyHKIMH. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKHX
(GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oHbIe CUCTEMBI IOTUUECKUX (DYHKIIHIA.

Kanonnueckue dbopmbl JIOTUYECKUX BBIPAKCHU M. CoBepiilieHHbBIE
OU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMAaJIbHbIE (OPMBI, aIrOPUTMBI HX
MOCTPOCHUS 11O TaOJIUIIE UCTUHHOCTH.

Jlormyeckue H2J€MEHTBI B cocCTaBe KommbiloTepa. Tpurrep. Cymmarop.
Muoropa3psaaeii cymmarop. lloctpoeHne cxeM Ha JIOTMYECKHMX DJIEMEHTAX 110
3aIaHHOMY JIOTHYECKOMY BBIPQKECHMIO. 3alliCh JIOTUYECKOI'O BBIPAXXEHUS II0
JIOTUYECKOMN CXEME.

[IpencraBieHne wLENbIX YHCEN B MaMATH KOMIblOTepa. OrpaHMYEHHOCTH
JYara3soHa 4YHCeNl IIpU OIPaHMYEHUM KoiaudecTBa paspanos. llepenonHenue
pa3psTHOM CeTKH. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIM OHWT. J|BOMYHBIN
JOTIOJIHUTENIBHBIA KOJI OTPULATEIIbHBIX YHCEN.

[lobutoBble Joruyeckue omnepauuu. Jlornyeckuii, apudmernueckui u
nukinyeckuit  capurd. llludpoBanne ¢ nomomplo MNOOMTOBOM — omepauuu
«uckmovaromee NI ».

[IpeacraBieHre BENIECTBEHHBIX YMCEN B MAMITH KOMITBIOTEPA. 3HAaYaIlasi 4acTh
U NOPSAAO0K yucia. JlnanazoH 3Ha4eHH BeleCTBEHHbIX yuceln. [Ipobnembl XpaHeHus
BCILIECTBEHHBIX YHUCEJ, CBSI3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA PA3PSAIOB.
Broimonnenune omepanuii ¢ BEIIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHHE OLIMOOK Mpu
BBIYMCIICHHSIX.

AJITOPUTMBI U IPOrPAMMHPOBaHUE



OmnpeneneHre BO3MOXXHBIX Pe3yJbTaTOB pPabOThl MPOCTEHIINX alrOPUTMOB
VOPABJICHUS MCIHOJHUTEISIMA UM BBIYHCIUTEIBHBIX alaroputmoB. OmnpeneneHue
MCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AITOPUTM MOXET JaTh TPEOYEeMbIi pe3yJIbTar.

Oranbl pelieHus 3aJad Ha KoMIbloTepe. HHCTpyMEHTalbHBIE CPEACTBA:
TPAHCIATOP, OTIAAYUK, NpodunupoBmUK. KoMmMmuiasuus W UHTEpHpETaLys
IporpaMm. BupTyanbHble MalIuHBI.

WuTterpupoBanHas cpena  pa3paboTku. MeToasl  OTHaAKH — MPOTpamM.
Hcnonb3oBanne TpaccUpoBOUHbIX Ta0Oiaul. Otnagounbiii  BeiBoi. [lomarosoe
BBIIIOJTHEHUE TIporpaMmbl. Touku octaHoBa. [IpocMoTp 3HaYEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl JgaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CUMBOJIBHBIE, JIorTHuecKkue. BeTBinenns. CnokHble
ycnoBus. Llukmer ¢ ycnoBueM. L[lukibl 1mo nepemeHHo. B3anmo3ameHsIeMOCTb
paznuMyHbBIX BUAOB 1UKIOB. MHBapuant 1ukina. CocTaBleHHME 1UKIA C
HCIIOJIb30BAaHUEM 3apaHee ONPENCIIEHHOIO MHBAPHUAHTA IUKJIA.

JlokyMeHTHpOBaHue nporpamMm. Mcnons3zoBanne komMmeHTtapueB. [loaroroska
ONMCAHUs MPOrPaMMBbl U HUHCTPYKIIHUH JUIS ITOJIb30BATENS.

AnropuTMbel 00pa0OTKM HATYpaJbHBIX YHUCEJ, 3alUCAHHBIX B IMO3HIIMOHHBIX
CUCTEMax CUHUCIICHUs: pa30MeHue 3alKiCH Yncia Ha OTAEIbHbIE LU(PbI, HAX0XKICHUE
CYMMbl M Tpou3BeJeHUus LU(p, HAXOXKICHHE MaKCUMaIbHON (MHUHMMAJIbHOM)
uudpsl.

Haxoxnenue Bcex MPOCTBIX 4YMCEN B 3aJaHHOM auariasoHe. lIpencraBnenue
yuciia B BUJe Ha0Opa MPOCThIX COMHOXKHTENEH. ANTOpUTM OBICTPOTO BO3BEACHHUS B
CTEIICHb.

OO0paboTKa maHHBIX, XpaHAUXCs B (ainax. TexcToBble U TBOMYHBIC (AL
daiinoBeie nepemMeHHbIe ((aiinoBelie ykazaTenn). UreHue u3 Qaitna. 3anuce B aii.

Pa3buenue 3amaum Ha noazanayu. [loamporpammel (Tipoueaypsl U (QPyHKIIHH).
Pexypcusa. PexypcuBnubie 00BekTHl ((pakrtansl). PexkypcuBHbIE mNponeAypsl U
¢byukun. Mcnonb3oBanue cTeKa AJisi OpraHu3alii peKypCHUBHBIX BHI30BOB.

Hcnonbs3oBanne cTaHnapTHOM OWUOIMOTEKH  s3bIKa IPOrPAMMHUPOBAHMSL.
[ToaxmoueHne OMOIMOTEK MOANPOrpaMM CTOPOHHUX MPOU3BOAUTENCH. MOAYIbHBIM
MIPUHLININ NOCTPOEHUS MPOrPAMM.

Yucnennpie MeTObl. TOUHOE M TIPHOTMKEHHOE pelleHus 3a7aun. YucaeHHbIe
METOJIbl pEIIeHHUs YpaBHEHW: METoJA Iepedopa, METOJ MOJOBUHHOIO JEICHHUS.
[TpubnmxEnHoe BBHIYUCIECHUE [JIMH KpUBBIX. Bhrunciienwe rmiomaneid ¢uryp ¢
MOMOIIIO YHCIIEHHBIX METOJIOB (METOJ MPSMOYTOJIbHUKOB, METOJ Tpareiui).
[Touck wmakcumyma (MUHHMyMa) GYHKIUHM OAHOW TMEPEMEHHOW METOIOM
ITIOJIOBUHHOTO JI€JICHUS.

OOpaboTka  CHMBOJBHBIX  JIaHHBIX.  BcTpoeHHble  QyHKUMH — s3BIKA
IPOrpaMMHUPOBAHUS JI1 0OpaOOTKA CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU



CUMBOJIBHBIX CTPOK: TIOJICUET KOJIMYECTBA TIOSIBJICHUI CHMBOJIA B CTPOKE, pa3OueHue
CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHUMBOJAM, MOUCK MOACTPOKH BHYTPHU JTaHHOM
CTPOKH, 3aMEHA HANJEHHOW MOJCTPOKU HA JIPYTyHO CTPOKY. ['eHepanus Bcex CJIOB B
HEKOTOPOM andasure, YAOBJIETBOPSIIOLINX 3a/IaHHBIM OTPaHUYCHUSIM.
[IpeoOpa3zoBaHue yuciIa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl W MOCIEIOBATEIBHOCTH  4YHced. BbluuciaeHue 0000MIEHHBIX
XapaKTePUCTUK SJIEMEHTOB MAacCHBa WJIM YHMCJIOBOM MOCJIENOBATEIBHOCTH (CyMMHBI,
NPOU3BEJCHUS, CPEIHEr0 apu(PMEeTHYeCKOro, MUHUMAIBHOTO M MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIONIUX 3aJlaHHOMY YCIIOBHIO).
JIMHENHBIM NTOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBka ogHOMEpHOro MaccuBa. IIpocThie METOABI COPTUPOBKU (METON
Mmy3bIpbKa, METOJA BbIOOpa, copTUpoBKa BcTaBkamu). COPTHUPOBKA CIUSHHUEM.
beictpast coptupoBka MmaccuBa (amroputm QuickSort). JIBoudHBIH TOHWCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHbIE MacCUBBI (MaTpulibl). AJTrOpUTMBI O00paOOTKH JIBYMEpHBIX
MACCHBOB: 3aIlOJJHEHUE JIBYMEPHOTI'O YKMCJIOBOTO MAaCCHBA IO 3aJaHHBIM IPABUJIAM,
MOMCK 3JIEMEHTAa B JIBYMEPHOM MAaCCHBE, BBIUMCICHHE MaKCMMyMa (MUHUMYMa) U
CyMMBI JJIEMEHTOB JIBYMEPHOTO MacCHBa, TIEPEeCTaHOBKa CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHUBa.

NupopmanuoHHbIE TEXHOJIOTHH

TekctoBeii mponeccop. PemaktupoBanne u (opmarupoBanue. IIpoBepka
opdorpadun u rpammartukud. CpeacTBa MOUCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope. Mcnonb3zoBanne ctuieil. CTpyKTypUpOBaHHbBIE TEKCTOBBIE JOKYMEHTHI.
CHocku, ornaienue. KomiekTuBHas pabota ¢ JgokymeHTamu. WHCTpyMeHTHI
pELIEH3UpOBaHUsI B TEKCTOBBIX Impoleccopax. OOmaunbie cepBuUCHl. [lenoBas
nepenucka. Pedepar. IlpaBuna 1uuTHpOBaHMS HMCTOYHUKOB U  Oo(opMIieHUs
oubnmuorpaduuecknx ccbuiok. OdopmieHHe chucka JIUTepaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM  BEPCTKOM TEKCTAa. TEXHHMYECKHWE CpelIcTBAa BBOJA TEKCTA.
Crernuanu3iupoBaHHbIE CPEJICTBA PEIAKTUPOBAHNS MATEMATHUYECKUX TEKCTOB.

Anamu3 panHHbiX. OCHOBHBIE 3a/Jaud aHaIW3a JIaHHBIX: IPOTHO3UPOBAHUE,
KiIaccupukanus, KiacTepusanus, aHaiu3 oTkJIoHeHui. IlocnenoBaTenbHOCTh
peIIeHs 3ajad aHalii3a JaHHBIX: COOp TMEPBUYHBIX JTAHHBIX, OYHUCTKA U OIEHKA
KauecTBa JaHHBIX, BHIOOP W/WIM TOCTPOCHUE MOJENH, MpeoOpa3oBaHHUE /TaHHBIX,
BU3yaIM3allvsl JIaHHBIX, WHTEPIpeTalus pe3yibTaroB. I[IporpamMmHbie cpeicTBa U
MHTEPHET-CEPBUCHI Il 00pabOTKU W TPECTaBICHUSI JaHHBIX. Bomblue naHHBIE.
Marmmnnoe o0yuyenue. HTeNneKTyanbHbIi aHaal3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOIIBIO DJEKTPOHHBIX TAONMUIl. BhumcieHne Cymbi,
cpemHero apupMeTHYecKoro, HauOOJbIIEro (HAaMMEHBINETO) 3HAYCHUS IHUAra30Ha.
Boruucnenne kosdduimenta Koppensuuu ABYX psaoB  AaHHbIX. [locTpoenue



CTOJIOYATHIX, IMHEWYATHIX U KPYroBbIX auarpamm. [loctpoenne rpadukoB QyHKIIHIA.
[TonGop nuHuM TpeHa, pelieHne 3a1a4 IPOrHO3UPOBAHHSL.

YucieHHoe pelleHne ypaBHEHUH ¢ MOMOIIbI0 mojdopa MapaMmerpa.
OnTumu3zanus Kak MOMCK HAWIy4dIlero pelieHus B 3aJaHHbIX ycioBusX. Lleneas
¢byHkuus, orpanudeHus. JlokaabHble U T7I00ANBHBI MUHUMYMBI 1IEJIEBOM (DYHKITHH.
Pemmenue 3a1a4 ONTUMHU3AIUH C IOMOIIBIO ANEKTPOHHBIX TAOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOABI K OIEHKE KOJIMYECTBA HH(POpMAIUU. 3aKOH
agnutuBHocTH WH(popmanuu. dopmyna Xapmm. WHdopmainus U BepoSITHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxatus JaHHbIX. AnroputM  RLE. Anroputv  Xaddmana.
Anroput™m LZW. ANTOpUTMBI CKaThs JAHHBIX C MOTEPSIMHU. Y MEHBIIICHHE TTyOUHBI
KoJiupoBaHus 11BeTa. OCHOBHBIE HcH aaroputMoB cxatus JPEG, MP3.

CkopocTh mepeauyd  JaHHBIX. 3aBUCHUMOCTb BpPEMEHU TNepedadyd  OT
HHPOpMAITMOHHOTO 00bEMa JaHHBIX M XapaKTEPUCTUK KaHaia CBs3U. [IpuyuHbL
BO3HMKHOBEHHUs OMMOOK TMpu Tmepeaadye JaHHbIX. Koapl, MO3BOJSIONINE
oOHapy>XUBaTh M WCIPABIATH OIMMOKH, BO3HHUKAIOIIME TPU TMepenaye JaHHBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBropenuem 0utoB. Koapl XoMMuHra.

Cucrembl. KoMOHEHTBI CUCTEMBI U UX B3auMojeicTBue. CucteMHusbIil 3 QexT.
VYnpasnenue kak nHOOpMaIMOHHBIN nporiecc. OOpaTHast CBS3b.

Monenu u monenupoBanue. llens mopenupoBanusi. COOTBETCTBHE MOJIENIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpoIlecCy, LeNu MojeaupoBanus. DopmMamuzaius
MPUKIIA/IHBIX 33]1a4.

[IpeacraBienrie pe3yabTaTOB MOJAEIMPOBAaHUS B BHAE, YAOOHOM s
BOCIIPUSATHUSL 4YeloBeKOoM. ['paduueckoe mpeacTaBieHHE AAHHBIX (CXEMBbI, TaOJMUIIbI,
rpadukn).

I'padpr. OcHoBuble moHsATHA. Bunsl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHIl, CIHUCKOB CMEXHOCTU. PemeHue
AITOPUTMUYECKUX  3aJlady, CBSI3aHHBIX C aHaiau3oM TpadoB  (mocTpoeHwue
ONTHUMAJIBHOTO IMYTH MEXIy BEepIIMHAMH Tpada, omnpeneseHne KOJUYEeCTBa
Pa3TUYHBIX MyTEH MEXKy BEpIIMHAMUA OPUEHTHPOBAHHOTO AIMKINYECKOTO Tpada).

HepeBnsi. bunapunoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepena.
[IpencraBnenne apudmMeTHYecKUX BBIPAXKEHUN B BUIE AepeBa. JIMCKpETHbIE UTPHI
JIBYX UTPOKOB ¢ MoJiHOM mHpopmanuei. [loctpoenue nepesa nepebopa BapHaHTOB,
OMKCAHUE CTPATeTMH WUrPpbl B TAOIMUYHON (hopme. BBIMTPHINIHBIE W MPOUTPHIIIHBIC
MO3UIMU. BBIUTPBIIIHBIE CTPATETUH.



CpenctBa MCKYCCTBEHHOro HHTe/UIeKTa. CepBHCHl MalIMHHOIO MEPEBOJA U
pacno3HaBaHusl YCTHOM peun. KorHWTHBHBIE cepBHUCH. MaeHTH(UKAMUS U TOUCK
nu300paxeHuii, pacro3HaBanue auil. CamooOyuaroniuecs: cuctemMbl. VICKycCTBEHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX Urpax. lcCmonb30BaHME METOAOB HCKYCCTBEHHOTO
MHTEJIEKTa B OOydalIMX cuctemax. lcrnosb3oBaHHEe METOAOB HCKYCCTBEHHOIO
UHTEUIEKTa B poOororexHuke. WHrepHer Bemei. IlepcniekTuBbl pa3BUTHA
KOMITBIOTEPHBIX UHTEIUIEKTYaIbHBIX cCUCTEM. HellpoHHbIE ceTH.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

dopmanuzanus MNOHATUS anroputMa. MammuHa ThlOpUMHra Kak yHUBEpCalbHas
Mojieib Beruuciaenuil. Tesuc Yépua—Twropunra.

OueHka CIOXXHOCTU BbIYMCICHHA. BpeMst paboTbl M 00BEM HMCHOJIB3yEeMOM
MaMATH, UX 3aBUCUMOCTh OT pa3Mepa MCXOJHBIX JaHHbIX. ONeHKa aCUMITOTUYECKON
CJIOKHOCTH aJITOPUTMOB. AJTOPUTMbI NMOJUHOMHAIBHOU ClIOKHOCTH. IlepeGopHbie
anroputMsl. [IpuMepsl pa3IMYHBIX aITOPUTMOB PELICHUS OJHOW 3ajadd, KOTOPBIE
MMEIOT PA3JINYHYIO CIIOKHOCTb.

[lonck mpOCTHIX YMCEN B 33JaHHOM JHANa30HE C ITOMOMIBIO AJIrOpUTMAa
«pemeTo DparocheHar.

MHoropa3psiaHble 1elible YUCIia, 3aJa41 JUIMHHON apu(pMeTHKY.

CnoBapu  (accouMaTUBHBIE  MACCHBBI,  OTOOpaxeHus).  X3II-TaOJHUIIBI.
[TocTpoeHue anpaBUTHO-4aCTOTHOTO CJIOBAPS JUIsl 33JaHHOTO TEKCTa.

Crexu. AHaMM3 MNPaBUIBHOCTH CKOOOYHOTO BbIpaxkeHUs. BeruucieHue
apu(pMETHIECKOTO BBIPAKEHHUS, 3aITMCAHHOTO B MOCT(PUKCHON hopme.

Ouepenu. Mcnosb30BaHUE OYEPEAN 11 BDEMEHHOTO XPAHEHUS JaHHBIX.

AnroputMbl Ha rpadax. IlocTpoeHue MHHMMAaIBHOTO OCTOBHOIO J€peBa
B3BELIEHHOTO CBA3HOIO HEOPUEHTUPOBAHHOTO Tpada. KonnuecTBo pa3anuHbIX MyTen
MEXIy BEpUIMHAMU OpPUEHTUPOBAHHOTO alMKIMYecKoro rpada. AJropurm
JIEUKCTpHL.

HepeBps. Peammm3anus nepeBa ¢ MOMOIIBK) CCBUIOYHBIX CTPYKTYp. JlBOHWYHBIE
(bunapubie) paepeBbs. IlocTpoenue nepeBa s 3aJaHHOrO apU(METUUYECKOTO
BbIpakeHMs. PeKkypcuBHbIE anropuTmbl o0Oxona nepeBa. Mcmosnb3oBaHue cTeka U
ouepenu s 00xoja JaepeBa.

JluHaMu4yeckoe MporpaMMUPOBAaHUE KaK METOJ PELIEHUS 3a1a4 C COXPAaHEHUEM
IIPOMEKYTOUHBIX PE3YJIBTATOB. 3a/Jayd, PEIIAeMble C MOMOIIBIO JTUHAMHYECKOIO
MPOTrPaMMUPOBAHMS: BBIYMCICHUE PEKYPCUBHBIX (YHKUUN, MOACYET KOJIUYECTBA
BApUAHTOB, 33J]a41 ONTUMHU3ALUU.

[lonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUHU. OOBEKTHl U
knaccel. CBoiicTBa U MeTOAbl OO0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAIM3.
Paspabotka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO  MOIXOJA.
WNukancynsiuus, HacieqoBaHUe, MOIUMOpPU3M.



Cpenbl  ObicTpoii  pa3paboTku mporpamMm. [IpoexkTupoBanue uHTEpdeiica
noJsib3oBates. VMcnonb30BaHME TOTOBBIX YHPABISIEMBIX 3JEMEHTOB IS OCTPOCHHUS
uHTepdetica.

O0630p A3bIKOB MIPOrPaMMHUPOBAHUSL. [Tonsatue 0 napagurmax
IpPOrpaMMHUPOBAHUSL.

HNupopmanuoHHbIe TEXHOJIOIHH

Dtarnbl KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO MOACIIMPOBAHUS: IOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHUE MOJIEIH, KOMIIBIOTEPHBIN SKCIEPUMEHT, aHAIIU3
pPE3yJAbTaTOB MOJIEIIMPOBAHHUS.

Jluckperuzanmss INpU  MaTEMaTHYECKOM  MOJEIUPOBAHUU  HENPEPBIBHBIX
nporieccoB. MojenupoBaHue IBIKEHUS. MojaenupoBaHue OUOJIOTHYECKUX CHUCTEM.
MareMaTtuyeckue MOJEIM B SKOHOMHUKE. BBIYMCIHTENbHBIE SKCHEPUMEHTHI C
MOJEIISIMH.

OOpaboTka pe3yabTaTOB OHKCIEPUMEHTAa. MeToJ HauMEHBIIUX KBaJpaToB.
OuneHka YHUCIOBBIX MAPAMETPOB MOJACIHUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccTranoBieHne 3aBUCUMOCTEN 1O pe3yJIbTaTaM dKCIIEPUMEHTA.

Beposataoctaeie  momenu.  Meroast  Monte-Kapno.  MmurannonHoe
MozenupoBanue. CUCTEMbl MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbpie (pensiuoHHBIC) 0a3pl JaHHBIX. TabmMia — TIpelcTaBliCHUE
cBelleHM 00 OAHOTHUIHBIX 00BekTax. Ilome, 3ammch. Kmrou tadbmmipr. Pabora ¢
roTOBOM 0a30i JaHHBIX. 3anosHeHue O0a3pl JaHHbIX. llowck, copTUpoBKa H
¢bunbTpans JaHHBIX. 3ampoCchl HA BBIOOPKY JAaHHBIX. 3ampoChl C MapaMeTpaMu.
Beruucnsiemsle 1oss B 3arpocax.

MHoroTabimunbie 0a3bl JaHHBIX. THIIBI CBs3ed Mexay Tabnuiiamu. BuenmHui
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aIPOCHl K MHOTOTA0IUYHBIM 0a3aM JTaHHBIX.

NurtepHer-npunoxenus. [IoHsTHE 0 CepBEpHOM M KIMEHTCKOW 4YACTSAX CaMTa.
TexHOIoruss «KIMEHT — CcepBep», €€ JNOCTOMHCTBA M HeNOCTaTKU. OCHOBBI S3bIKA
HTML u xackamusix Tabmui ctuneii (CSS). Cuenapuu Ha si3pike JavaScript. @opmbl
Ha BeO-CTpaHHUIIE.

Pa3memienne Be6-caliToB. Ycayra XxocTuHra. 3arpys3ka (haiijioB Ha CauT.

BBon u300pakeHUi € UCHOJIb30BAHUEM pA3JIMYHBIX IU(PPOBBIX YCTPONCTB
(undpoBeIX (oTOANMapaToB M MHUKPOCKOIOB, BHICOKaMep, CKaHEPOB U JPYrHX
yctporictB). ['padmueckuii penakrop. Paspemenue. Kaapupoanue. Hcnpasnenue
nepcnektuBbl.  I'mcrorpamma.  Koppekuust — ypoBHE#,  KOppeKuus  IIBETa.
OO6ecuBeunBaHKe IBETHBIX M300pakeHui. Perymbs. PaboTa ¢ obmactsimu. OUIbTPHI.

Muorocnoitabie u3zo0paxkenus. TekcroBele cimon. Macka cnos. Kanauebl.
Coxpanenue BbieneHHOW oOmactu. [logroToBka WiuTIOCTpauui a7s BeO-CalTOB.
AHHMMHMPOBaHHBIE U300paKEHUS.



Bextopnas rpaduxa. IlpumutuBbl. M3MeHeHue moOpsiAKa  AJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib30BaHue KOHTYpOB. BeKTOpu3anus pacTpoBbIX U300paKEHUN.

[IpyHIMIIBI TOCTPOEHUST U PENAKTUPOBAHUS TPEXMEPHBIX Mojeneil. CeTouHble
mozxenu. Marepuanel. MoaenupoBaHHe HCTOYHMKOB — ocBeulieHus. Kamepsl.
AnutuBHble TexHosoruu (3D-npunTepsl). IloHsATHE O BUPTYabHOM PEaNbHOCTH H
JOTIOJITHEHHOM PEAIbHOCTH.



[UDTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  [TPOI'PAMMEBI  TIO
MH®OPMATUKE (YTJIYBJIIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEIO
OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTh M CIOCOOHOCTh 00YUaOIIUXCs
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMENH JIMYHOCTH, CUCTEMOM
IIEHHOCTHBIX OPUCHTAIINH, IO3UTUBHBIX BHYTPECHHUX YOCKICHUA, COOTBETCTBYIOITIX
TPaIUIIUOHHBIM I[EHHOCTSM POCCHUHCKOTO OOIIeCcTBa, pacuIupeHue >KU3HEHHOTO
OMbITa W ONBITA JEITEIIBHOCTH B MPOIECCE pEaM3alMU CPEACTBAMHU y4eOHOTO
MpeMeTa OCHOBHBIX HAIlPaBJICHUN BOCITUTATEIILHON JESTETLHOCTH.

B pesynbrare wu3ydyeHuss UHPOPMATHKKM HA YPOBHE CpEIHEro OOIIero
oOpazoBaHusi y oOyuwaromierocs OyayT cQoOpMHpOBaHBI CIEAYIOUIME JTUYHOCTHBIC
pE3yNbTATHI:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IMpaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA
1 TIPaBOMOPsIIKA, COOJI0ICHUE OCHOBOIOJIATraloluX HOPM MH(DPOPMAIIMOHHOTO MpaBa
1 nHPOPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh  TMPOTHBOCTOSATH  MJICOJIOTHM  DKCTPEMHU3MA, HAIMOHAJIU3Ma,
KceHo(poOuH, TUCKPUMUHAIIMM TI0O  COIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MIPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUYECKOMY HacleAuto, JoCTxKeHusIM Poccun B
HayKe, UCKYCCTBE, TEXHOJIOTUAX, TIOHUMaHUE 3HAYeHUs] MHOOPMATHUKUA KaK HAyKU B
’KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAIHHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHUCJIE B CETU
WNnrepHer;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas OCTETUKY HAy4dyHOTO U
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH DPA3JIMYHBIE BUABI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO HAa WCIIOJIh30BaHUN WH()DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH 370POBOTO U OE30MaCHOr0 00pa3a >KU3HU, OTBETCTBEHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO, B TOM YHCIIC 3a CUYET COOIO/IeHUs TpeOOBaHUMN



0e30macHOM JKCIUTyaTalliil  CPEACTB HH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUH;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K aKTHUBHOM JEATETbHOCTH TEXHOJOTMYECKOM U COIMaIbHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHSITH TAKYIO ICSITEIIBHOCTD;

uHTEepec K cdepam TpodecCHOHATBEHON  ACSITCIBHOCTH, CBS3aHHBIM C
UH(GOPMATUKON, MPOrpaMMUPOBAaHUEM U HWHOOPMAIMOHHBIMU TEXHOJOTHSMH,
OCHOBAaHHBIMU Ha JOCTIDKEHUSX HAyKd HWHOOPMATUKU W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyaymiedt mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

FOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA :

OCO3HAHHWE TJIOOATBHOTO XapaKTepa JKOJOTHYECKHUX TpoOJIeM W MmyTed HxX
pemeHus, B TOM 9YHCI€ C Yy4€TOM BO3MOXKHOCTEH  HH(POPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKH, IOCTIDKCHHSIM HAyYHO-TEXHHYECKOTO Tporpecca u
OOIIIECTBEHHON TPAKTUKH, 32 CUET MOHUMAHUS POJU WH(GOPMAIIMOHHBIX PECYpCOB,
MH()OPMAIIMOHHBIX TMPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
1ndpoBoil Tpanchopmaluu MHOTUX Chep KU3HU COBPEMEHHOTO OOIIECTRA;

OCO3HaHWE IICHHOCTU HAy4YHOW JEeSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO AEATEIFHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

B mpormecce mocTrkeHUsT THIHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI TI0
uHopMaTHKE Yy OOYYaIONIUXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIA HMHTEIICKT,
MPEANoIararuii copMUPOBAHHOCTD:

CaMOpETYJINPOBAHUS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHME, CIIOCOOHOCTh  aJamnTHPOBAaTHCA K
OMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAINM, BKJIIOYAIOIICH CTPEMJICHUE K JOCTHKEHHUIO TEIH U
yCcrexy, ONTHUMH3M, WHHUIMATUBHOCTh, YMEHHE JCHCTBOBATh, HMCXOAS M3 CBOHUX
BO3MOXKHOCTEM;

AMIIATUH, BKIIIOYAIONIEH CIMOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE
IPYTUX, YYWUTHIBATH €r0 MPH OCYIIECTBICHUU KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BBHICTPABATh OTHOIICHUS C
JIPYTUMU JIIOAbMU, 3200TUTHCSI, IPOSIBIISITH UHTEPEC U pa3periaTb KOHPIUKTHI.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare wusydeHuss HHGPOPMATUKM Ha YpPOBHE CPEIHEr0 O0OIero
oOpazoBanust y oOyuwatomierocss OyayT cQOpMHUpPOBaHBI  MeETaNpeAMETHBIC
pe3yabTaThl, OTPAKCHHBIE B YHHBEPCAIbHBIX YUYEOHBIX JEUCTBUSAX, 4 UMEHHO —
MO3HABATENIbHbIC  YHUBEpPCAIbHBbIE  Yy4eOHbIE  JACHCTBHUS, KOMMYHHKATUBHBIC
YHUBEpCAJIbHbIE Y4YeOHbIE JCHCTBUSA, PETYJIATUBHBbICE YHHBEpCAJIbHbIE Yy4ueOHBIC
JENUCTBUSA, COBMECTHAsS JEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

1) 0a30Bble JIOrHYEeCKHE TeHCTBHA:

CaMOCTOSITENIbHO  (OpMyJNHMpOBaTb M aKTyallM3UpOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK WJIM OCHOBAHMS Il CpPaBHEHUS,
Kiaccupukanuu u 0000IIeHHUS;

OmpeNeNsaTh LeTu JeATeTbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTUKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IJIaH pEHICHUS MPOOJEMBbI C YU4€TOM aHaIM3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

KOOPAUHUPOBATH U BBITIOJIHITE Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICUCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh HaBBIKAMHU Y4€OHO-HCCIICOBATEILCKON U MPOEKTHOU JEATEIbHOCTH,
HaBbIKAMM  pa3peuieHus  mpodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY TTOMCKY METOJIOB PEIIeHUs MPAKTUYECKUX 3ajad, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIIECTBIISITh PA3IMYHBIC BUJIBI JESTEIHLHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHUS,
€ro HWHTEpIpeTaluy, MpeoOpa3oBaHUI0 M TMPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYyaIUsX, B TOM YUCJIE TIPU CO3JaHUU YUCOHBIX U COLIMAIBHBIX MTPOCKTOB;

¢dbopMHpOBaTH HAYYHBIA THUI MBIIUICHHS, BIIAJETh HAyYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMHU MTOHSATHUSIMHA U METOJAMU;

CTaBUTh ® (OPMYIUPOBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTEIBHON
NEeSTENBbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaJM3UpoOBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Yy €€ PElICHUs, HaXOAUTh apTyMEHTHI ISl I0Ka3aTelIbCTBA CBOUX
YTBEPKICHUM, 3a71aBaTh MapAMETPhl U KPUTEPUU PEILICHHUS;



aHATM3UPOBATh MOYYCHHBIC B XOJI€ PEUICHUS 3aa9H Pe3yJIbTaThl, KpUTUICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MIPOTHO3UPOBATH H3MECHECHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIICCTBJIATh IICJCHANIPABICHHBIA IMOMCK TIEPEHOCAa CPEACTB U CIOCOOOB
JCHCTBUS B MPOPECCHOHAIBHYIO CPEAY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTHUECKYIO O00JacTH
YKA3HEICITCILHOCTH;

YMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, IpeJUlaraTb OPUTHHAIBHBIC TOJIXOJbI W PEIICHUS,
CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHNE aTbTCPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmaumeii:

BJIQJICTh HaBBIKAMH TOJYYCHHUS WH(POpMAIMd W3 WCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIbHO OCYIIIECTBIIATh IMOUCK, aHAJIN3, CUCTEMATHU3AIIMI0 1 HHTEPIIPETAIIHIO
nH(pOpMaIUU Pa3TUYHBIX BUAOB U (hOPM MPEICTABICHNUS,

CO371aBaTh TEKCTHI B PA3IMUHBIX hopMaTax ¢ yuéToM HazHAYCHHS WH(POpMaIun
U IEJICBOM ayJUTOpWUH, BHIOWpAs ONTUMAIbHYI0 (GOpPMY TIPEACTABICHHUS W
BHU3yaJIN3aIlH;

OIICHUBATh JOCTOBEPHOCTh, JISTUTUMHOCTh HH(pOpMamuu, €€ COOTBETCTBHUE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOpPMaM;

HCITOJTh30BaTh CPEeACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA
B pEIICHUM KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIlMOHHBIX 3a1ad C
coOmocHUeM TpPEOOBAaHUM OSPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, TPaBOBBIX W JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30I1aCcHOCTH;

BJIaJICTh HABBIKAMH PACITO3HABAHUS W 3aIUTH HH(MOPMAIIH, NTHHOPMAITMOHHON
0e30IIaCHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Yy4eOHbIE JeHCTBUS

1) oOmenue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX chepax KU3HU;

pacmo3HaBaTh HeEBepOaJbHBIC CpeACTBa OOIIEHUS, TOHUMATh 3HAYCHUC
COIMAJIBHBIX 3HAKOB, PACIO3HABaTh NPEAMOCHUIKM KOH(JIMKTHBIX CHUTyallMd W
CMSTYATh KOH(JIUKTHI,

BIIAQJICTh  PA3IMYHBIMU  crHloco0amMu  OOIIEHWUST W B3aWMOJICHCTBUSA,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSIT4YaTh KOH(M)IUKTHBIE CUTYAIIHH,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHSI C HCIIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeIbHOCTD:



MOHMMAaTh M WCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW W WHIAWBUIAYAIbHOU
paboThI;

BBIOMPATh TEMAaTUKy M METOIbl COBMECTHBIX JCUCTBUH C Yy4ETOM OOIIHMX
UHTEPECOB U BO3MOKHOCTEN KaXJOTO YJICHA KOJJIEKTUBA,

NpUHUMATh  1I€JIM  COBMECTHOM  JEATEIIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS N0 HMX JOCTHKEHUIO: COCTAaBJISITh IUJIAH JEHUCTBHUM,
pacrupenenartb poiau ¢ Y4ETOM MHEHUH YYacTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OIICHMBATh Kaue€CTBO CBOETO BKJaJa M KaXKJIOr0 yJaCTHHKA KOMAaHJbl B OOITUI
pe3yJabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

NpeajiaraTb HOBBIE TPOEKTHI, OLECHUBATH HJEU C TO3UIWHA HOBH3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  Pa3JIMYHBIX
CUTYAIUSX, IPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PerJIﬂTI/IBHble YHuBeEpCajibHbIC yqeﬁnble HeﬁCTBHﬂ

1) camoopranusanus:

CaMOCTOSITEJIBHO OCYUIECTBIIATh ITO3HABATENIBHYIO JEATEIBHOCTh, BBIABIATH
npoOJIeMbl, CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE 3aayll B 00pa3oBaTEIbHOMN
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PELIeHUs MPOOJIEMbl ¢ YUETOM HMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JABATh OLICHKY HOBBIM CHUTYallHsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MIPEANOUYTEHUH;

JieJ1aTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO IIMPOKON 3PYIUIIMN B PA3HBIX
00JacTaX 3HaHWM, MOCTOSIHHO MOBBIIIATh CBOM 0Opa30BaTENbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPO.Ib:

aBaThb OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B AEATEIBbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIa/IETh HABBIKAMU MO3HABATEIBHON pediiekcun Kak OCO3HAHUS COBEpILIAEMbIX
JNEUCTBUM W  MBICIUTENBHBIX IPOLECCOB, MX pPE3YNbTATOB M OCHOBAHMH,
UCIOJb30BaTh NPUEMBI pedieKkcuu JUisi OLEHKH CHUTyalluM, BbIOOpa BEPHOIO
peuIeHus;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATh PELIECHUS 10 UX CHUKEHUIO;



IIPUHAMAaTh MOTHBBI W AapPryMEHTBl JAPYIMX IIpM aHaJIu3€ pPeE3yJbTaToOB
NEATEIIBHOCTH.

3) npuHATHSA ce0s U APYTHUX:

NPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA,

OPUHUMATh MOTUBBI W AapryMEHTBl JPYIrUX IIPpU aHAIU3€ pPE3YJIbTATOB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

B npouiecce u3yuenus kypca nHGOpMaTHKU yriyosi€HHOTO YpoBHS 6 10 Knacce
o0yJaromuMucs OyAyT TOCTUTHYTHI CIEAYIOIINUE MTPEIMETHBIC PE3yIbTaThI:

BIIQJICHUE TPEACTABICHUSAMU O pOJIM HHPOPMAIIMM U CBSI3aHHBIX C HEH
MPOIIECCOB B TNPUPOJIC, TEXHUKE U OOIIECTBE, MOHATUSIMHU «UH(POpMAIUIDY,
«MH(POPMAIIMOHHBIN MPOIECC», «CUCTEMa», «KOMIIOHEHTBI CUCTEMBD», «CHCTEMHBIH
b dexT», «uHbDOpPMAITMOHHAS CHCTEMAaY, «CHUCTEMa YIIPaBICHUSY;

BJIQJICHHE MeEToJaMu Toucka wuHpopMmanuu B ceTH VIHTepHET, yMeHue
KPUTHYECKH OIEHUBATh MH(POPMAIIHIO, TOTYICHHYIO U3 ceTH VIHTepHET;

yYMEHHUE XapaKTepU30BaTh OOJBIINE JaHHBIC, TPUBOJIUTHh TPUMEPHI HCTOYHUKOB
WX TIOJIYYCHHS W HalpaBJCHUS WCIIOJNb30BAHUSA, YMEHUE KIIaCCU(PUIIUPOBAThH
OCHOBHBIC 3a7aud  aHaiM3a JaHHBIX (MIPOTHO3UPOBAHUE, Kiaccuukanus,
KJIaCTepu3alus, aHajn3 OTKJIOHEHWH), TMOHWMAaTh MOCIEAOBATEIHLHOCTh PEIICHUS
3aja4 aHajgu3a JaHHBIX: COOp TEPBUYHBIX JAHHBIX, OUYMCTKA W OIICHKA KadecTBa
JAHHBIX, BBHIOOP W/WIU  TIOCTPOEHHWE MOJAENIH, MpeoOpa3oBaHME JIaHHBIX,
BU3yaJIM3aIlusl JaHHBIX, HHTEPIIPETAIUS PE3yJIbTATOB;

NOHMMaHUE OCHOBHBIX TMPUHIMIIOB yCTPOHCTBA W  (YHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX W MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN pPa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIQJICHUE HAaBBIKAMU PAa0OThI C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BHUJIaMU TIPOTPAMMHOTO OOECTeYeHUs JUIsl PEIIeHUus] y4eOHBIX 3a/1a4 M0 BHIOpaHHOU
CTeIHATN3AIINN;

HaJIMYUE TPEJICTABICHUNA O KOMITBIOTEPHBIX CETAX W UX POJU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHIIAIIAX OPTaHU3AIMU U (PYHKIITMOHUPOBAHUS KOMITBIOTEPHBIX
ceteif, 00 o0OmuMX mnpuHIUNAX pa3paboTKu U (YHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;

NOHUMAaHUE Yrpo3 HHPOPMAIIMOHHON 0€30MacHOCTH, UCIIOJIb30BAaHUE METO/IOB U
CPEICTB TPOTUBOACHCTBUS HSTUM yrpo3aM, COOJIIOJIeHHEe Mep O0e30MacHOCTH,
OPEeIOTBPALIAONINX HE3aKOHHOE PACIpPOCTPAaHEHHE TIEPCOHAJIbHBIX  JaHHBIX,
coOmoienne TpeOOBaHMI TEXHUKH O€30MacHOCTH U THUTHMEHbl Tpu padoTe ¢



KOMIBIOTEPAMH U JIPYTUMH KOMIIOHEHTaMU IHU(PPOBOTO OKPYXKEHUS, MOHHUMaHHE
MIPABOBBIX OCHOB MCIOJb30BaHUSI KOMIIBIOTEPHBIX MpOTrpamm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEepHeT;

[OHMMaHUE OCHOBHBIX NPHUHLMUIIOB JAMCKPETU3ALMM PA3JIUYHBIX BUJOB
UHpOpMAllMU, YMEHHUE OIpeneisTh HH(POPMALMOHHBIH OO0BEM  TEKCTOBBIX,
rpadUyecKkuX W 3BYKOBBIX JAaHHBIX NpPU 3aJaHHBIX IapameTpax IUCKPETHU3AIHH,
YMEHHUE ONpPENEATh CPEIHIO CKOPOCTh NEPENAUr JTaHHBIX, OLEHUBATh U3MEHEHHE
BPEMEHM Iepelayd IpU HU3MEHEHUM HH(OPMALMOHHOTO O00BEMA JAaHHBIX U
XapaKTEepUCTHUK KaHaJla CBS3H;

YMEHHUE MCIOJIb30BaTh NPHU PEIICHWM 337a4 CBOKCTBA ITO3MIIMOHHOM 3aIliCH
YKCell, AITOPUTMA MTOCTPOEHUS 3aIllMCH YHCIIA B MO3UIIMOHHON CUCTEME CUHUCIIEHUS C
3aJIaHHBIM OCHOBAHHMEM U MOCTPOEHUS YHCIIA IO CTPOKE, COAEPKAIIEH 3aIIUCh 3TOrO
YyCJa B IO3WLIHOHHOM CHUCTEME CUYMCIEHHUS C 33JaHHbIM OCHOBAaHHEM, YMEHHE
BBITIOJHATH apU(METUUECKUE ONIEPALIUY B TO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHHUE BBIOJHATh NPEOOpa30BaHUs JIOTHUECKUX BBIPAKEHUMN, HCIHOJIb3YS
3aKOHBI ~ aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAKECHHE B
JU3BIOHKTUBHOM M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hopmMax MO 3aJaHHOW TabiuLe
HMCTUHHOCTH, HCCJIEN0BaTh 00JIaCTh HMCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAIIETO
IIEPEMEHHBIE, PELIATh HECIIOKHBIE JJIOTUYECKUE YPABHEHUS U CUCTEMBI YPABHEHU;

MOHUMaHuEe 0a30BbIX aAJIrOPUTMOB OOpPaOOTKH YHMCIOBOM UM TEKCTOBOWU
nH(popManuu (3anuch YUCeN B MO3ULMOHHON CUCTEME CUMCIIEHUS, HAXO0KIEHUE BCEX
MPOCTBIX YMCEN B 3aJJaHHOM JHarna3oHe, 00paboTka MHOTOPA3PSAIHBIX LIEJBIX YHCE,
aHaJI3 CUMBOJIBHBIX CTPOK U JAPYTUX), aITOPUTMOB MOUCKA U COPTUPOBKHU, YMEHUE
OTIPE/EIATh CI0KHOCTh M3y4aeMbIX B Kypce 0a30BbIX aJlfOPUTMOB (CyMMHUpPOBaHUE
AJIEMEHTOB MAacCHBa, COPTUPOBKAa MAaCCHBA, MEPEOOPHBIE ANTOPUTMBI, JTBOMYHBIN
MOMCK) W MPUBOAUTH MPUMEPHl HECKOJBKHX QJITOPUTMOB PA3HOW CIIOXKHOCTH JUIS
pEILIEHHs OJHOW 3a/1a4Hu;

BJIQJICHUE YHUBEPCAJIbHBIM S3bIKOM IPOTPAMMHUPOBAHMS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMA 0 0a30BBIX THIAX JAaHHBIX U CTPYKTypax
JAHHBIX, YMEHUE HCIOJIb30BATh OCHOBHBIE YIPABJISAIOIIME KOHCTPYKLUH, YMEHHE
OCYUIECTBJISATh aHAIN3 MPEIJIOKEHHON MPOTrpaMMBbl: ONPENETSATh pe3yabTaThl padOThI
IIpOrpamMMBbl IIPHU 33JJaHHBIX MCXOJHBIX JaHHBIX, ONPEAENATh, IPH KAKUX MCXOIHBIX
JAHHBIX BO3MOYKHO MOJYyYEHNE YKa3aHHBIX PE3YJIbTaTOB, BBISBISATH JaHHBIE, KOTOPBIE
MOTYT MPUBECTH K OIIMOKE B paboTe MmporpaMmsl, (GOpMyIUPOBATH MPEATIOKEHUS TIO
YJIy4IIEHUIO IPOrPaMMHOT0 KOJa;

YMEHUE  CO3[aBaThb  CTPYKTYpUPOBAaHHBIE  TEKCTOBBIE  JTOKYMEHTbI H
JEMOHCTPAaLlMOHHBIE MaTe€pUajbl C HCIOJIb30BAHHEM BO3MOYKHOCTEH COBPEMEHHBIX
MPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;



YMEHHUE HCIIOIb30BATh JIEKTPOHHBIE TAaOJWLbI I aHAJIN3a, IPEICTABICHUS U
00pa0OTKM AaHHBIX (BKIIOYAs BBIUYMCICHHE CYMMBI, CPEIHEr0o apu(pMETHUYECKOro,
HauOOJIBIIEr0 W  HAWMEHBIIEro 3HAYEHWW, pEIICHHE ypaBHEHUH, BBIOOP
ONTUMAJIBHOIO PELIEHUs, TOAO0p JUHUM TPEH/A, PELICHHUE 3a/1a4 IPOTHO3UPOBAHNA).

B nponecce uszyuenus kypca tHQPOpMaTHKU yriayOnEHHOTo ypoBHs 6 11 knacce
oOy4aronMMucs OyyT JOCTUTHYTHI CIEAYIOIINE NPEIMETHBIE PE3YIIbTaThI:

YMEHUE CTPOUTh HEPAaBHOMEPHBIE KOJBI, JOMYCKAIOIIME OJHO3HAYHOE
JEKOIMPOBAaHNE COOOIIEHUN (ITPEPUKCHBIE KOJIbI), UCIIOJIB30BATh MIPOCTEHIIINE KOJBI,
KOTOpBIE MO3BOJIAIOT OOHAPYKMUBATh W UCHPABIIATH OLIMOKU MPU ME€peraye JaHHBIX,
CTPOUTH KOJ, OO€CIeUYMBAIOIINM HAUMEHBUIYIO BO3MOXKHYIO CPEIHIOI JIIMHY
COOOIIEHUS] TpPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHUMUIIBI PAOOTHI
MPOCTBIX AITOPUTMOB CHKATHSI IaHHBIX;

YMEHHUE pellaTh aJIrOPUTMHUECKHE 3a7aud, CBA3aHHbIE C aHaIU30M TIpadoB
(3a1aun MOCTPOEHUS ONTUMAIBHOIO MyTH MEXKIY BeplIMHamH rpada, onpeaeseHus
KOJMYECTBA  PA3JMYHbIX MyTed  MEXIy  BEPIIMHAMH  OPUEHTUPOBAHHOIO
AUKIMYECKOT0 rpada), yMEHUE HCHOIb30BATh JE€PEBbS MPU aHAIU3E U IMOCTPOCHUU
KOJOB M JJIA MPEACTABICHUS apu(PMETUYECKHX BBIPAKEHUU, MPU PEIICHUU 3a7ad
IIOMCKAa W COPTUPOBKH, YMEHUE CTPOMUTH JEPEBO WIPHI MO 33JaHHOMY aJrOpUTMY,
pa3pabaTbiBaTh 1 000OCHOBBIBATH BBIMTPHILIHYIO CTPATETHIO UTPHI;

yMEHUE pa3padaTblBaTh M pEaJU30BbIBATh B BHUAE NpOrpamMm 0Oa3oBbIe
QIrOpUTMbI, YMEHHUE HCIOJIb30BaTh B IporpaMmax JaHHbIE PA3JIMYHBIX THUIOB C
y4€TOM OIpaHMYEHUN Ha [HMAMA30H HMX BO3MOXHBIX 3HAYEHUN, NPUMEHATH IPH
pelIeHnH 3a7a4d CTPYKTYphl JaHHBIX (CHHCKH, CJIOBApH, CTEKHU, OUEPEIH, NEPEBb),
UCIIOJIb30BaTh  0a30BbIE  ONEpall CcO CTPYKTypaMU JaHHBIX, HPUMEHSTbH
CTaHAAPTHBIE U COOCTBEHHBIE MOJANPOrpaMMBbI Jisi 00OpaOOTKM YUCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, WCIOJb30BaTh NpH pa3paboTKe NporpamMm OMOIMOTEKU
MOJIMPOrpaMM, 3HaTh (PYHKIIMOHAJIbHBIE BO3MOXHOCTU MHCTPYMEHTAJIBHBIX CPE/ICTB
cpensl pa3pabOTKH, YMEHHME HCIOJb30BaTh CPEACTBA OTJIAAKU MPOTpamMM B Cpelie
MPOrpaMMUPOBAHUS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

yYMEHHUE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIa/ICHME OCHOBHBIMH CBEICHHMSIMHU O 0a3axX NAHHBIX, UX CTPYKTYpeE, CPEICTBAX
CO3/1aHus U pabOThl C HUMH, YMEHHUE HCIIO0Ib30BaTh TA0IHUYHbIE (PEISILIMOHHBIE) 0a3bl
JaHHBIX (COCTABJIATH 3ampoCchl B 0a3ax IJaHHBIX, BBIIOJHATH COPTUPOBKY U TOUCK
3anuceil B 0a3e aHHbBIX, HANOJHATh pa3paboTaHHYIO 0a3y JAaHHBIX) U CIIPABOYHBIC
CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHYECKUE MOJEIN JJIA aHAIW3a
OOBEKTOB M MPOIECCOB: (POPMYIUPOBATH LIE€Tb MOJEIUPOBAHUS, BBIOJHAT aHATIN3
pE3yNbTAaTOB, IMOJYYEHHBIX B XOJI€ MOJAEIMPOBAHUS, OLIEHHBAaTh COOTBETCTBHE



MOJIETTH MOJIETUPYEMOMY OOBEKTYy WM MPOLECCY, MPEACTaBIATh Pe3yabTaThl
MOJIETTUPOBAHUS B HArJIS,IHOM BUJIC;

YMEHHE OpraHu30BbIBaTh JIMYHOE HWH(OPMALMOHHOE MPOCTPAHCTBO C
HCIIOJIb30BAaHUEM  pa3iIM4YHBIX CPEACTB IUQPPOBBIX TEXHOJOTUH, TMOHUMAaHUE
BO3MOXHOCTEH HUGPOBBIX CEPBUCOB TOCYJApCTBEHHBIX  YCIOYr, LHU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHUE OCHOBHBIX MPHUHIMUIIOB PabOThl, BO3MOXHOCTEH W OTrpaHUYCHUSA
IPUMEHEHHUS TEXHOJIOTUH HMCKYCCTBEHHOTO HMHTEIEKTa B PAa3IUYHBIX O0O0IACTSX,
HaJM4Me TIPEACTaBICHUH O Kpyre pemiaeMbX 3a7ad MAallMHHOTO OOy4eHus
(pacno3HaBaHus, KJ1acCU(UKALMK U POTHO3UPOBAHUS) HAJTMUNUE NIPEICTaBICHUNA 00
MCIIOJIb30BaHNU WH(GOPMAIIMOHHBIX TEXHOJOTUH B Pa3iMUHBIX MPO(ECCHOHATBHBIX

cepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/m Konrposbnsie  IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pasznea 1. llndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
13 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Utoro no pazneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
21 pex dopmar 19 5
KOMITbIOTEpE
2.2 OcHOBBI anreOpbl JOTUKU 14
2.3 KomnbrotepHas apudmernka 7
Hroro mo paszneny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMbI
3.3 YucieHHbIE METOIBI
AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JaHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCCHBOB 10 3.5
Hroro mo pazueny 44
Paznen 4. UndopmaunoHHbIe TEXHOJIOTHH
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Hroro mo pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pasznea 1. Teoperuueckue 0CHOBbI MH()OPMATHKH
HNudopmanus u uHGOpMaIoHHbIE
1.1 dopan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Wroro mo pazneny 18
Paznen 2. AroputMbl 4 NIpOrpaMMHpPOBaAHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro mo paszneny 50
Pa3nea 3. UnpopManmoHHbIC TEXHOJTOTHH
31 Kommnsrorepro-maremaTudeckoe 8 2
' MOJIETTMPOBAHHE
3.2 basrer gaHHBIX 10 4
3.3 Be06-caiitr 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
3.5 3D-MoenupoBanue 3
Hroro no pasneny 48




PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Neo ara udposbie
n/n Tewa ypoka Bcero Kontpoaensie  IpaxTiiecikue fI[Sy‘IEHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoThI pecypesI
TpebGoBaHust TEXHUKH 0€30MAaCHOCTH U
TUTHEHBI IIPU paboTe C KOMIIbIOTEpPAMU U 1
JIPYTMMU KOMIIOHEHTaMU LIU(POBOTO
OKpPY>KEHHUS
[TpuHIUIBI paOOTHl KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
OOMeH TaHHBIMU C TTIOMOIIBIO HIHH. 1
KoHTposieps! BHEIIHUX YCTPONCTB
ABTOMaTHYECKOE BBIITOJIHEHUE IPOTPaMMBI 1
MIPOLIECCOPOM
OnepartuBHas, IOCTOSTHHAS U
JOJITOBPEMEHHAs aMATb. KoHTposepbl 1
BHEIIHUX yCTPOHUCTB. [Ipsamoit noctyn k
naMsTi
CoBpeMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1
[IporpamMMHoOe obecrieueHue KOMIbIOTEPOB,
KOMITHIOTEPHBIX CUCTEM ¥ MOOMITBHBIX 1
YCTPOMCTB
CucreMHO€ MporpaMMHOE OOecreueHue. 1
OrneparinOHHBIE CUCTEMBI
Yrunutel. [IpaiiBepsl yCTPONCTB. 1




[TapamiensHOE IPOrpaMMUPOBAHUE

HWncTannanus u JCHHCTAJIAI U

10 MPOrPaMMHOTO 0OecreueHus
®daiinoBbie cucTemsl. [IpuHIUIIBI

1 pa3MenieHusl 1 UMEeHOBaHUs (ailioB B
noaroBpemMeHHoU namsTH. [llabnons! nms
ONMCaHus rpyni (aitnon
3akoHoarenbcTBO Poccuiickoi denepannu

12 B 00JIaCTH NMPOTPAMMHOTO 00ECIICUCHUS U
JTAHHBIX
[TpuHIUTIBI TOCTPOCHUS U alllapaTHbIE

13 KOMITOHEHTBI KOMITbIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cerp UnTEpHET

15 Pa3znenenue IP-ceTu Ha moIcCeTH C MOMOIIBIO
MacoOK IOACETEN

16 CereBoe aIMUHUCTPHPOBAHNE
Bunsl nestensHoctu B cetu MIHTEpHET.

17 Cepsucel MnTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTU

18 WNudopmannonHas 6€30macHOCTb

19 BpenonocHble mporpaMmmHoe obecriedeHune u
MeTOBI OOPHOBI C HUM

20 [IpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE TPOTrPaMMBbI"
Opranu3zanys JMYHOTO apXuBa UH(OPMALIUH.

21 PesepBHoe konupoBanue. [laponpHas

3allrTa apxXuBa




22

[udpoBanue JaHHBIX

23

24

Anroput™m mudpoanus RSA.
Creranorpadus

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

25

WNudopmanus, 1aHHBIE ¥ 3HAHUS.
NudopmaninoHHbIE IPOIECCH B TIPUPO/IE,
TEXHUKE U 00IIECTBE

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X0o1MMoCTh TMCKpeTH3auu
nHbOpMAaINH, IPeTHA3HAYEHHON /IS
XpaHeHus, nepeaadu u o0paboTKu B
IU(PPOBBIX CUCTEMAX

27

JIBon4HOE KOoaupoBaHue. PaBHoMepHbIE 1
HepaBHOMEpPHbIE KO/bI. JlekoanpoBanue
COOOIIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHrne 0AHO3HAYHO
JEKOANPYEMBIX KOZOB C IIOMOIIBIO JAEpEBa.
I'pad An. A. MapkoBa

EnuHuisr n3mepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIMYeCTBa HH(pOpMaLUU

CucreMbl CUHCIICHUS

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

I[BOI/I‘lHaSI, BOCbMCpHYHAA U
MeCTHAAUAaTCpUIHaAA CUCTCMBI CUUCIICHUA,




CBsA3b MCXKIY HUMHU

33

34

35

JIBouuHasi, BOCbMepHYHas U
HIECTHAAIIATepUYHAsL CUCTEMbI CUUCIICHUS,
CBSI3b MEKIY HUMU

JIBouuHasi, BOCbMepHYHas U
HIecTHaaTepUYHAsl CUCTEMbI CUHCIICHUS,
CBSI3b MEXKIY HUMU

Apudmernueckue ornepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36

37

TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUMCIICHHS

Z[BOI/I‘IHO',HGCHTI/I‘IHQJI CHUCTEMA CUUCICHUA

38
39

40

KoaunpoBanue TekcToOB
PactpoBoe konupoBaHue u300paxeHuit

[IpakTuueckas pabota 1o Teme
"luckpeTrusanus rpadpuueckon
uHpopmanun"

41

[IBeToBbIE MOAETHN. BekTOpHOE
koaupoBanue. @opmartsl (paios.
Tpéxmepnas rpaduka. @paxranbHas
rpacduka

42

Konuposanue 3Byka. OrieHka
nH(POPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AINH U Pa3PSITHOCTH
KOJIUPOBaHUS

43

[IpakTuueckas pabota 1o Teme
"Jluckperusanus 38yKoBoi nHpopmanuu"




44

OcHOBBI anreOpsl JIOTUKA

45

46

Jlornueckue oneparuu. Tabmuibl
UCTUHHOCTH

Jlornueckue BelpakeHus. Jlornueckue

TOXAECCTBA. I[OKEB&TCJ'IBCTBO JJOTHYCCKUX
TOXAECCTB C IIOMOIIIBIO Ta6J'II/II_I HUCTHUHHOCTHU

47

[TpakTuyeckas padora o Teme «Iloctpoenue
Y aHaJIu3 TabJIML UICTUHHOCTH B TaOJIMYHOM
poreccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpann Halqg
MHOXKECTBaMH

Jloruueckue omneparyy U Onepariy Hajl
MHOXECTBAMHU

3aK0HBI ATeOPBI JTOTUKUA. DKBHUBAIICHTHBIC
peoOpa3oBaHusl JIOTHYECKUX BBIPAKCHUH

51

52

53

54

Jlornueckue ypaBHEHHUS U CHCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (YHKIUI

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHUI1. COBEpIICHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIEe (POPMBI, AITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOJIHIIE HCTUHHOCTU

Jloruueckue 3J1€MEHTHI B COCTaBe
KOMIIBIOTCPA




55

Tpurrep. Cymmarop. MHoOropa3spsiaHbii
CyMMarop

56

57

58

[TocTpoeHune cxem Ha JIOTUYECKUX
37eMEeHTaX. 3anuch JOTUYECKOTO BHIPAKECHUS
10 JJOTUYECKOHN CXeMe

MI/IKpOCXCMH " TEXHOJIOI'us UX
IIpOU3BOJCTBA

[IpencraBienue LebIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHnYeHHOCTh AUana3oHa
qycell IPU OTPaHHUYEHUHU KOJIMYEeCTBA
paspsaoB. [lepenonnenue pa3psaaHoil ceTku

59

Be33nakoBbIe U 3HAKOBBIE JaHHEIE.
3HaKOBBII OUT. JIBONYHBIN JOIOIHUTEIBHBII
KO/l OTPULIATEIbHBIX YUCEI

60

[ToOHUTOBBIC JTOTHYECKHE OTICPAIUH.
Jlormueckuii, apupmeTHueckuii u
UKITMYECKUH CIBUTH

61

62

HIudpoaHue ¢ MOMOLIBIO TOOUTOBOM
onepauuu «uckiovaromniee UM

Hpe,[[CTaBJ'IeHI/Ie " XPAHCHUC B IaMATHU
KOMIIBIOTEPA BEICCTBCHHBIX YUCCII

63

BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU
YUCJIAMH, HAKOTUICHHE OIITMOOK MpH
BBIYUCIIEHUIX

64

65

[IpakTuueckas pabora no teme «3yuenue
nmopaspAAHOro MalliMHHOI'O MPEACTaBJICHUA
IEJIbIX N BCUICCTBECHHBIX YHUCECII»

Ananus AJITOPUTMOB




Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 HNHcTpyMeHTaNbHBIE CPEACTBA: TPAHCIISATOP, 1
OTJIaAYHK, TPOPHUIHPOBIINK
Cpena nporpammupoBanus. Komnusiuus u

67 MHTepIpeTanus nporpaMm. Bupryanbsasie 1
MamuHbl. IHTETrpHpOBaHHas cpena
pa3paboTKu

68 MeToab! OTJIAAKH IPOrpaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE 1
POTrPaMMHPOBAHHS

70 OO0paboTKa HEebIX Ynce 1

71 O6paboTka BEIIEeCTBEHHBIX YUCEI 1

72 CrnyyaiiHble U IICEBIOCITYYalHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUsS 1

74 [{uknsl ¢ ycnmoBueM 1
[{uKJIBI IO TIEPEMEHHOM.

75 B3aumo3zameHs1eMOoCTh pa3InyHbIX BHI0B 1
ITUKJIOB

76 O06paboTka HaTYpaJbHBIX YHCEN C 1
HCIOJIb30BAHUEM LIUKJIOB
HaxoxneHne BceX mpOoCThIX YHCEIN B

77 3aJJaHHOM Juana3oHe [IpakTuueckas pabota 1 05
no teme «Pemenue 3agay MeTOI0M '
nepebopa»

78 WNuBapuanT nuxia

79 JIOKyMEHTHpOBaHUE POTrpamMm 1

80 O0paboTKa JaHHBIX, XpaHAIIUXCS B (paiimax




81

Pas0Ouenue 3amaun Ha roa3anayu

Hcnonws3oBanue cTaHIapTHOW OMOIHMOTEKH
si3bIKa MporpammupoBanus. [loaxatouenue

82 OUOIMOTEK MOAPOTPaMM CTOPOHHHUX
IIPOU3BOJUTEIIEH

83 [Toanporpammel (TIporierypbl U G YHKIIUH)

84 [Moxnporpammel (iporeypsl U (pyHKITHH)

85 [IpakTuyeckas pabora no teme "Pazpaborka
noanporpamMm”
Pexypcusi. PekypcuBHbIe 00BEKTHI

86 (ppakransr). PekypcuBHbIE POLIETYpPHI U
¢byHkuuu. Mcnonp3oBaHue cTeka Jis
OpraHu3alK PEKYPCUBHBIX BBI30BOB

g7 [IpakTuueckas pabota 1o Teme
"PexypcuBHbI€ TOAIpPOrpamMmsl"

88 MoaynpHBIN OIPUHIMI IOCTPOCHUS
porpamMm

89 YucreHHbIe METOIBI

90 [IpakTruyeckas padora mo Teme «HucieHHoe
peuieHne ypaBHEHUN

01 Hcnonb30BaHue TUCKPETU3AUH B
BBIUUCIIUTENFHBIX 3a/1a9ax
[IpakTuyeckas pabora o Teme

92 «[TpubnuxEHHOE BHIYMCIICHUE JUTMH KPUBBIX
U omaaei puryp»

93 [TpakTryeckas pabdora mo Teme «Ilonck
MakcuMyMma (MUHUMYMa) (QYHKIIH»

94 O6paboTka CUMBOJIBHBIX JIAHHBIX.




AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
MOJCYET KOJIMUYECTBA MOSIBIICHUH CHMBOJIA B
CTpOKe

95

AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
pa3OueHne CTPOKH Ha CJI0Ba M0 MPOOEIbHBIM
CHMBOJIaM

96

97

98

Aaroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOUCK MOJICTPOKH BHYTPH TAHHOH CTPOKH;
3aMeHa HalJACHHOM ITOJCTPOKH HA IPYTyIO
CTPOKY

[IpakTuueckas pabora no teme "O6padboTka
CTPOK C MCIOJIb30BAaHUEM (PYHKIIHIA
CTaHJIAPTHOW OMOIMOTEKH S3bIKA
IIporpaMMUpoBaHus”

FeHepauI/m CJIOB B 3aJJaHHOM aJ'I(baBI/ITe

99

MaccuBbI ¥ TIOCIIEIOBATEIBHOCTH YHCEIL.
[IpakTuueckas pabota no Teme "3anonHeHne
Maccua"

0.5

100

101

102

OO6001EHHbIE XapaKTEPUCTUKN MacCHBa

JInHeMHbBIN MOMCK 3aJaHHOI0 3HAUCHUS B
MmaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA MOKUCK 3aJaHHOTO 3HAYEHHUS B
maccuBe"

[IpakTuyeckas padora no Teme "[lorck
MUHHMAaJIBHOTO (MaKCUMAaJIbHOTO) 3JIEMEHTA
B YHMCJIOBOM Maccuse"

0.5

103

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[TpocThie METOIBI COPTHPOBKH.

0.5




[Ipaktuyeckas padora no Teme "[IpocTeie
METO/Ibl COPTUPOBKH MaccuBa"

CoptupoBka ciusinueM. beictpas
coptupoBka MaccuBa (anroputm QuickSort).

104 1 0.5
[TpakTuyeckas padora o Teme "bricTpas
COpTUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTuueckas pabora mo reme 1 0.5
" JIBOMYHBII TOUCK"

106 JIByMepHBbIE MACCUBBI (MaTPHULIBI) 1

107 Anroput™bl 00pabOTKH MaTpPHIL 1

108 Pewenue 3amay ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeccopa 1

110 KommnbrorepHas BEpCTKa TEKCTa 1
[IpakTuueckas padbora no teme "Bépcrka

111 JOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
dopmymnamn"

112 NHCTpyMEHTHI pelieH3UpOBAHUS 1

113 [IpakTuyeckas pabora o Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"
O6naunble cepBuchl. KomekTuBHas padora

114 ¢ nokyMeHTaMu. [IpakTrueckas padota o 1 05
teme "KosnekTuBHas paboTa ¢ '
JToKymMeHTamu"

115 Ananus nangelxX. bojpinye nanHnie

116 MarmuHHoe 00ydeHue 1

117 AHanm3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX 1

TalJIHI]




[IpakTruyeckas padora o reme "AHanus

118 1 1
JTAaHHBIX C IOMOIIBIO 3JIEKTPOHHBIX TadHI"
[TocTpoenne rpagukoB GyHKIHIA.
[IpakTuyeckas padora no Teme "Harmsianoe

119 Hpel[CTaBJIeHI/ICUPGByJIbTaTOB 1 05
CTaTUCTHUYECKON 00paOOTKU JAHHBIX B BUJIE
IMarpaMM CpeiICTBaMHU PEaKTopa
AJIEKTPOHHBIX TabIUIT"
Jluaun Tpenna. [IpakTrueckas padbota mo

120 teme "llogbop nmuHuuM TpeHa, 1 0.5
IIPOrHO3UpOBaHue"
[Tonbop mapamerpa. [IpakTuueckas padora

121 1o TeMe "YucieHHoe pellieHne ypaBHEHUH C 1 0.5
MTOMOIIIBIO TI0I00pa mapamerpa”
Onrumu3anus Kak MOUCK HAWITyYIIero
pelleHMs B 3aJaHHBIX YCIOBUSAX.

122 [IpakTruyeckas pabota no Teme "Perenne 1 0.5
3a]1a4 ONTUMH3AIHIHN C TIOMOIIIBIO
ANEKTPOHHBIX Tabnui"

123 PesepBHOE Bpems 1

124 PesepBHoe Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHoe Bpems 1

128 PesepBHOE Bpems 1

129 PesepBHoe Bpems 1

130 PesepBHoe Bpems 1

131 PesepBHOE Bpems 1




132 PesepBHOe Bpems 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 215




11 KJIACC

Ne
n/n

Tema ypoka

KonuuectBo undopmarmu

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

JlaTa

IIpakTHyeckue
U3y4eHust

padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Anr OPHUTMBEI CX)KAaTHA JaHHBIX

Anroputm Xaddmana

[IpakTuueckas padora o Teme "Coxatue

JAHHBIX C MTOMOIIBI0 anroputMa Xaddmana'

Anroputm LZW

ANTOPUTMBI C3)KaTHUs JAHHBIX C IOTEPSIMHU.
[TpakTuueckas pabota mo Teme "Cxatue
JAHHBIX ¢ ToTepsiMu (anroput™Mbl JPEG,
MP3)"

CxopocTh nepeiaun JaHHBIX

0.5

ITomexoycTONYUBBIE KOABI

[TpakTudeckas paboTa mo Teme
"IlomexoycToitunBbie KObI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI B UX
B3auMojeiictBue. CuctreMHbiid 3 PexT.
VYmpasienue Kkak HH)OpPMALMOHHBIN
nporecc. OOpaTHas CBI3b

11
12

Mojenu u MOJIETUPOBAHUE
I'pader

13

Peurenwue 3a1a4 ¢ momoIieio rpados




14

HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTuyeckas padora no Teme "[lonck

16 BBIMTPBILIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOI'O MHTEIJIEKTA

18 [TpakTuueckas padota nmo teme "CpeacrTra
HCKYCCTBEHHOT'O UHTEJIJIEKTa"
dopmam3anys MOHATHS AITOPUTMA.

19 Mammuna TelopuHTa Kak yHUBEpcalbHas
Mojieb BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHne IPOCTOH MPOrpaMMBbI JIIS
MaiuHbl Thropunra"

21 Mammna [Tocta

22 Hopmanehsie anropudmer Mapkosa
ANTOPUTMUYECKH HEPA3PEUTUMBIC 3aa4H.

23 3anaya ocraHoBa. HeBO3MOXKHOCTE
ABTOMATHUYECKON OTIJIAJIKH MPOTPaMM

24 CoXHOCTh BBIYUCIEHUI
[Torck MpOCTHIX YUCEN B 3aJaHHOM

25 JUarna3oHe ¢ TOMOIIIBIO AITOPUTMA «PEIIETO
Oparocdenar

26 [TpakTuueckas pabota no teme "Ilonck
MIPOCTHIX YHCEN B 3aJITaHHOM JHamna3oHe"

97 MHoropa3psHbI€ [eble Yncia, 3aJa9n

JUIMHHOU apu(MeTuKu




28

[IpakTuyeckas pabora o Teme "Peanuszanus
BBIYMCIICHUN C MHOTOPa3psiAHBIMU YUCIaMu"

29

CrnoBapu (accouMaTUBHBIE MACCHUBBI,
otoOpaxenus ). Xau-tadbaunsl. [Tocrpoenne
ay1(haBUTHO-4ACTOTHOTO CIIOBAps ISt
3aJJaHHOTO TEKCTa

30

31

32

[TpakTrueckas padota mo Teme "[loctpoeHue
an(aBUTHO-9ACTOTHOTO CIIOBAPS IS
3aJIaHHOTO TeKcTa"

AHan3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE.
Brinenenue nocienoBaTeabHOCTEN MO
nrabsony. PerynspHbie BhIpaKeHHUs.
YacToTHBIN aHAN3

[IpakTrueckas pabota nmo Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Creku. AHanM3 NPaBUILHOCTU CKOOOYHOTO
BBIPAXKECHUS

34

35

Brruucnenue apupmMeTu4eckoro BeIpaXeHus,
3alMCaHHOTO B NOCT(UKCHON dopMe
[TpakTuyeckas pabdora no reme "Brruucienue

apu(METHUECKOTO BhIPAKECHUS, 3aIUCAaHHOTO
B noctuxcHou popme"

36

Ouepenu. Mcrionbp3oBanue ouepenu AJis
BPEMEHHOT'O XpaHEHUs JaHHBIX

37

38

[TpakTnueckas paboTa 1o Teme
"Ncnons3oBanue ouepenn”

HepeBbs. Peanuzanus gepesa ¢ IOMOIIbIO
CCBUIOYHBIX CTPYKTYp. J[BonuHBIE




(bunapubie) nepeBbs. [locTpoeHue nepesa
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPKCHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonbp3oBaHue IEPEBbEB /17151 BHIYMCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

40

41

42

PekypcuBHble alropuT™Mbl 00X0/1a AepeBa.
Hcnonp3oBanue cTeka U ouepenu st 00xoaa
JepeBa

PexypcuBHBIEC anropuT™Mbl 00X0/1a JepeBa.
Hcnonk3oBaHue cTeka u ouepenu 1 006xoa
nepeBa

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

44

45

KonnuecTBo pa3nuyuHbIX MyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
AIMKJINYECKOro rpada

Anroput™m JleMKCTpBI.

46

[IpakTuyeckas pabora no teme "Bpruncienue
JUIMHBI KpaTyaiIlIero myTu Mexay
BepiIMHaMu rpada (anroputm Jeikctper)”

47

48

Anroput™m Drnoiina—Y opuraiia

33.2[2[‘{1/1, peuacMbIC C MTOMOIIBIO
JAUHaAMHUYCCKOI'0 IporpaMMHUpPOBAHUS:




BBIYUCIICHHE PEKYPCUBHBIX (QYHKIUN

[IpakTrueckas padota mo Teme "Brraucinenue

49 PEKYPCHBHBIX (DYHKIIMIA C TTOMOIIIBIO 1
JMHAMHYECKOI0 IporpaMMupoBaHus”
3ajauu, peraemMble ¢ IOMOILBIO
50 JUHAMUYECKOT0 POrpaMMHPOBAHUSA:
HOJCUET KOJIMUYECTBA BAPUAHTOB
[TpakTrueckas padota nmo teme "llomcuér
51 KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO 1
JUHAMUYECKOI 0 MpOorpaMMUpoBaHus”
3amauu, penraeMbie ¢ TOMOIIBIO
52 JTMHAMAYECKOTO MPOTPaMMHUPOBAHHUS: 33a]]aU1
ONTUMU3ALNU
53 [TonsaTne o mapaaurmMax MporpaMMHPOBAHHUS.
00630p A3bIKOB IPOrPaMMHUPOBAHUS
54 [TonsiTHEe 06 00BEKTHO-OPUEHTUPOBAHHOM
pOTrpaMMHUPOBAaHUH
55 OObexTsl U Ki1accbl. CBOMCTBA U METOIBI
00BEKTOB
56 OOBeKTHO-OPUEHTHPOBAHHBIN aHAIN3
[TpakTryeckas pabora o Teme
57 "Hcnonp30BaHNe TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTtka nporpamm Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO TIOJX0/a
59 [IpakTuueckas padora "Pa3paboTka npoctoit 1
MIPOTPaMMBbI C UCTIOTB30BAHUEM KJIacCOB"
60 Wnkancymsuus. [paktudeckas pabota mo 0.5




teme "Pa3paboTka Kitacca, HCIOIb3yIOIIEro

HMHKaICYJISIHI0"

61 Hacnenosanwue. [lomumopdusm

62 [IpakTueckas padota nmo Teme "PaspaboTka 1
repapxuu Kjiaccon"

63 Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM.
[IpoexTupoBanue uHTEpPEiica MoIb30BATEINS

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonp30BaHre TOTOBBIX YIIPABIIEMBIX
3JIEMEHTOB JJIsl IOCTPOeHus uHTepdeiica

66 [IpakTuueckas pabora o Teme "Pa3paboTka 1
pOTpaMMBI ¢ TpaduueckuM uaTepdericom”

67 H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

68 H3yueHnne BTOPOro s3bika
IPOrPaMMHUPOBAHUS

69 DTanbl KOMITBIOTEPHO-MaTEMaTHIECKOTO
MOJIETTUPOBAHUS
Juckperusaliys mpu MaTeMaTH4eCcKOM

70 MOJICIMPOBAHUH HENPEPHIBHBIX MTPOLIECCOB.
MonenupoBaHue IBHKEHUS

71 [TpakTudeckas paboTa mo Teme 1
"MopenupoBaHue ABUKEHUA"
MonenupoBanue OHOJIOIHYECKUX CUCTEM.

72 [TpakTudeckas pabora Mo Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

73 MareMaTHuecKue MOJIETH B SKOHOMHUKE.

BreraucnurensHbIe OKCIICPUMCHTEI C




MOACIIIMHA

BepositHocTHBIE MOenu. [IpakTndeckas
pabora no Teme "MmuranmonHoe

74 MOJICTTPOBAHUE C MTOMOIIBI0 MeTo1a MOHTe- 05
Kapno"

75 KoMmbroTepHoe MOJETMpPOBaHUE CUCTEM
YIPaBJICHUS

76 O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA

7 Tabmuunble (pensSuoHHbIC) 0a3bl JAHHBIX
ITouck, copTupoBKa ¥ GHIIBTPAIIUS TaHHBIX.

78 3anpochl Ha BBIOOPKY JIaHHBIX. 3aMlpPOCHI €
napameTpamu. Beraucisiemble 1osis B
3ampocax

79 [IpakTuyeckas padora o Teme "Padora ¢ 1
roToBoy 0a30i Ja”HHBIX"
MuoroTtabau4yHbie 036l JAHHEIX. THIIBI

80 CBsI3eH MeX Iy TabmuamMu. BHEITHUHN K09,
IlemocTHOCTE 6a3b1 JAHHBIX

81 [TpakTiueckas pabota mo Teme "PazpaboTka 1
MHOTr0OTa0JIMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

83 [IpakTuueckas pabora o teme "3anpocsl K 1
MHOTr0Ta0JIMYHON 0a3e TaHHbIX"

84 31k ynpaBnenus ganasiMua SQL

85 [TpakTrueckas pabota no Teme "YnpapieHue 1
JIAHHBIMU C TIOMOIIBIO si3bika SQL"

36 Hepensunonnsie 6a3bl JaHHBIX. DKCIEPTHHIE

CHCTEMBI




87

HHTepHeT-npriIoKeHus

[ToHsiTEe 0 cepBEepHOI U KIIMEHTCKOW YaCTsIX

88 caifta. TexHOIOTHs «KIIMEHT — CepBep», e&
JOCTOWHCTBA U HEIOCTATKU

89 OcHosbl si3p1ka HTML

90 [IpakTuueckas padora no teme "Co3nanue
TEKCTOBOU BEO-CTpaHUIIBI"

91 OcHogsl s1361ka HTML

92 OcHnogsr si3p1ka HTML
[TpakTuueckas pabota no teme "Co3nanue

93 BeO-CTpaHUIIBI, BKIIIOYAIOIIEH
MYJIbTUMEANIHBIE 00BEKTHI (PHCYHKH,
3BYKOBBIC JIaHHbIE, BUJIE0)"

94 OcHoBbI KacKkagHbIX Tabmwui ctuieit (CSS)
[IpakTuyeckas pabora o Teme

95 "OdopmiieHre CTPaHUIIbI C TOMOIIBIO
KacKaJIHBIX Ta0auI] cTriei”

96 Cuenapuu Ha si3b1ke JavaScript

97 Cuenapuu Ha s3pike JavaScript

98 ®dopmbl Ha BEO-CTpaHHUIIE

99 [TpakTnyeckas pabdora no Teme "O6paboTKa
JaHHBIX popM"

100 Pa3memienue Be6-caiiToB. Yciayra XOCTUHTa.
3arpyska ¢aiiioB Ha calT
Kanpuposanwue. McnpaBiieHre mepcreKTHBEL

101 I'mcrorpamma. Koppekius ypoBHeH,

Koppekius 1peta. O0eciBeunBaHUE IIBETHHIX
MN300paKeHUI




BBoj n300pakeHuii ¢ UCIOIB30BAHUEM
Pa3IUYHBIX [IU(PPOBBIX YCTPOMCTB.

102 [TpakTrueckas padota nmo treme "OOpaboTKa 05
ndpoBbIx Gororpaduit”
Peryms. Pabota ¢ o6mactsmu. OUIBTPHL.

103 [IpakTuueckas pabora no Teme "Perymnb 0.5
udpoBbIx Gororpaduit”
MHorocnoiiabie n300paxxeHusi. TeKCTOBbIC

104 ciou. Macka cnos. Kananel. Coxpanenue
BbIJIEJICHHON 00acTu

105 [TpakTuueckas paboTa 1o Teme 1
"MHorocoiHbIe n300pakeHus"
[ToaroroBka miIOCTpaIyii y1st BeO-CailTOB.

106 [TpakTrueckas paboTta 1mo Teme 0.5
" AHUMHPOBaHHbBIC U300paKeHUS"

107 BexTopnas rpaguka. Bekropusanus
PacTpOBBIX U300PAKEHHIA

108 [TpakTuyeckas pabdora no reme "BekropHas 1
rpaduxa"

109 [TpuHIMIBI TOCTPOCHUS U PETAaKTUPOBAHUS
TPEXMEPHBIX MOJEIECH

110 [Ipaktrueckas padota o teme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX Mojienen”

111 Cerounbie Mmoaenu. Marepuasl

112 [TpakTnueckas padota no teme "CeTouHble 1
Mozenn"

113 MonenupoBaHie HCTOYHUKOB OCBEIICHUSI.

Kameps!




114 [IpakTuyeckas padora no Teme "Penaepunr" 1 1
115 AnnutuBHBIE TeXHOJOTUHU (3D-ipuHTEpHI) 1
116 [IoHsATHE O BUPTYaIbHOMN PEATBHOCTH U 1
JIONOJTHEHHOH PeabHOCTH
117 PesepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119 PesepBHOE BpeMms 1
120 PesepBHOE Bpems 1
121 PesepBHoOe Bpemst 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOe Bpemst 1
126 PesepBHOE Bpems 1
127 PesepsHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepsHOe Bpems 1
130 PesepBHOE BpeMms 1
131 PesepsHOe Bpems 1
132 PesepBHOE Bpems 1
133 PesepsHOe Bpems 1
134 PesepBHOE BpeMs 1
135 PeszepBHOE Bpems 1
136 PesepBHOE BpeMs 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 36.5




MPOBEPSEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUSI

Kox
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 0Opa3oBaHus

1.

3namo (nonumams)

11

1.2

[loHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOWCTBA H (HYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB; TEHICHINH
pa3BUTHS KOMIIBIOTEPHBIX TEXHOJOIMH; BJIaJCHHE HaBbIKAMU paboOTHI ¢
ONCPALIMOHHBIMU CUCTEMAaMU M OCHOBHBIMU BUJAMU IIPOrPAMMHOIO

obecrniedeHus Ui pelleHusl yaeOHbBIX 3a/1a4 110 BEIOPAHHOW CTICIIHATU3aIlHN

Hamnume mpencraBneHwii o 0a30BBIX NPUHIUIAX —OpraHU3alid U

(yHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTeH

1.3

ITornmanne OCHOBHBIX MNPUHIUIIOB JUCKPCTU3AllUKW PA3JIMYHBIX BHUIOB

uHpopmanuu

1.4

[Tonnmanue 0a30BBIX aNrOpUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM
uHbopManuy (3amUCh YHWCEN B TO3WIMOHHON CHCTEME CYHCICHHS,
JeTUMOCTh LEJIbIX YHMCEN; HaXOXKJIEHHE BCEX MPOCThIX YHUCEN B 3a/JaHHOM
JManasoHe; o0paboTka MHOTOPA3PSAHBIX LETBIX YUCEN; aHATN3 CUMBOJIBHBIX

CTPOK H JIPYTUX), aITOPUTMOB TTOMCKA U COPTUPOBKH

1.5

3HaHMe (PYHKIMOHAJIbHbBIE BO3MOKHOCTH HHCTPYMEHTAJIBHBIX CPEJICTB CPE/bI

pa3paboTku

1.6

Brnanenne OCHOBHBIMH CBEACHUSIMH O 0a3ax aHHBIX, HX CTPYKTYpeE,

CpeacTBax co3faHus U paboThl C HUMH

1.7

1.8

[lonnMaHne BO3MOXKHOCTEH W OTPAaHWYEHUN TEXHOJOTHH HCKYCCTBEHHOTO
MHTEJUIEKTa B Ppa3IMYHBIX 00JacTAX; HaJIM4yue TMpeJIcTaBlIeHUH 00
HCIIOJIb30BAaHUU MH(POPMALMOHHBIX TEXHOJIOTUH B pa3INYHBIX

npodeccuoHanbHbIX chepax

Bianenue TeopeTMYeCcKMM  almaparoM, I03BOJIAIOIIMM  OCYILECTBIIATH
MPEACTABJICHUE 33JaHHOTO HATYPAJIBHOIO YHUCJIA B PA3JIMYHBIX CHUCTEMax
CUMCIIEHUS;  BBINOJHATH  NPEoOpa3oBaHMUsA  JIOTUYECKUX  BBIPAKEHHIH,
UCTOJB3ysl 3aKOHBI ajareOpbl JIOTUKM; OINpPENeNATh KpaT4allvidi MyTh BO
B3BEIICHHOM rpade W  KOJMYECTBO IyTeH MEXIy BepUIMHAMHU

OPHEHTUPOBAHHOTO AIIMKIMYECKOT0 rpada

Ymemo




2.1

2.2

2.3

2.4

2.5

YMeHne Ucnoiab30BaTh KOMITBIOTCPHO-MATEMATUYCCKHUEC MOACIIN JJI aHalIn3a
O00BEKTOB U MPOIECCOB: POPMYTUPOBATH 1IETh MOJCIUPOBAHMS, BBHITOJIHATh
aHaIM3 PEe3yJbTAaTOB, MOJYYECHHBIX B XOJ€ MOJCIUPOBAHUS, OLICHUBATH
aIeKBaTHOCTh ~ MOJCIH  MOJCIHPYEeMOMY OOBEKTYy WM  HpoIeccy;

MNpCACTABJIATH PC3YJIbTAThl MOACIIMPOBAHUA B HATTIAAHOM BUIC

YMmenue kiaccuuUUpOBaTH  OCHOBHBIE  3aJjaud  aHalu3a  JaHHBIX
(mporHo3upoBaHue, KiaccuuKamys, KIacTepu3aius, aHalu3 OTKIOHEHUH);
MOHMMATh TOCIIEAOBATEIFHOCTh DPELICHUs 3aJad aHalu3a JaHHBIX: cOop
MEePBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KayecTBa JaHHBIX, BHIOOP U (MJIM)
MIOCTPOCHHE MOJIENH, MPeoOpa3oBaHHE [AaHHBIX, BU3yalU3alUs JaHHBIX,

MHTEpIIpEeTaLMsl pe3yJIbTaTOB

YMenue onpeaensate NHOOPMANUOHHBIA 00bEM TEKCTOBBIX, TPahUUCCKUX H
3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX IMapaMeTpax IUCKpeTHU3aluu. YMEHUe
OTIPEICTISATh CPEIHIOI0 CKOPOCTh Iepeladyd JaHHBIX, OLEHUBATh M3MEHEHHE
BpEMEHH Iepelaydl Mpu U3MEHEHHH WH(OPMALUOHHOTO 00bEMa NAHHBIX U

XapaKTEPUCTUK KaHAJIa CBSI3U

YMeHue CTPOUTb KO, 06GCH6‘II/IB3.I-OH_II/II71 HaMMCHBIIYIO BO3MOKHYIO

CPEJHIOI0 UIMHY COOOLIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue ucnoap30BaTh MpU PEIICHUH 3a]a4 CBOMCTBA MO3UIIMOHHOMN 3aMKiCcH
YUCell, aITOPUTMbI MOCTPOEHHUS 3alKMCH YHCIa B TMO3HIIMOHHON CHUCTEME
CUMCJIEHUs C 3aJaHHBIM OCHOBAHHUEM U IOCTPOEHMS 4YHCIA IO CTPOKE,
COZEPIKAILEN 3alMCh ATOTO YUCiA B IMO3UMLIUOHHOM CHUCTEME CUMCIEHUS C
3a/IaHHBIM OCHOBAHUEM; YMEHHUE BBIMOJHATH apu(METUUECKHUE Olepaluu B

IIO3UIIMOHHBIX CHUCTEMAaX CUHHUCIICHUA

2.6

2.7

YMeHHE CTPOWTH JIOTMYECKOE BBIPA)KEHHE B  JU3BIOHKTUBHOM U
KOHBIOHKTUBHOM HOpMaJbHBIX (hOpMax Mo 3aJaHHON Tabivlle UCTUHHOCTH;
uccleioBaTh ~ 00MacTb  HMCTMHHOCTH — BBICKAa3bIBAaHUS,  COJEPIKAILEro

NEPpCMCHHBIC; PCIIATh HECCIOKHBIC JIOTUYCCKUC YPABHCHUA

YMeHue pemarb aJropuTMHUYECKUE 3a/1a4M, CBS3aHHBIE C aHAJIU30M rpadoB
(3a7aun  TOCTPOEHHUS ONTHUMAJIBHOTO IYTH MEXKIy BepHIMHaMH rpada,
ONpeleeHUsT KOJIMYECTBA  PA3IMYHBIX NyTeM MeXAYy BEPIIMHAMH

OPHUCHTHPOBAHHOT'O AlTUKIIMYCCKOTO rpa(ba)

2.8

YMeHHe HMCHOJb30BaTh ACPEBbS IPU AHAIM3€ U MOCTPOCHUM KOJOB W JUIS
NPEJCTaBICHNUS apu(PMETHUECKUX BBIPAKECHUN, TIPU PELICHUHU 3ajay TOUCKa
U COPTUPOBKHU; YMEHHME CTPOUTH ACPEBO MUIPHI IO 3aJaHHOMY aJIrOpPUTMY;

pa3pabarbiBaTh 1 00OCHOBBIBATH BBIMTPHILIIHYIO CTPATETUIO UTPhI

2.9

YMenue AHAJIU3UPOBATH AJITOPUTMBI C HUCIIO0JIBb30BaHUCM Ta6JII/II_I

TPacCUpPOBKHU; ONpENeNsTh 0e3 HCIOIb30BaHUS KOMIIBIOTEPA PE3YJIbTaThI




BBIITOJIHCHHA HCCJIOXHBIX IMPOrpaMM, BKIIIOHANOMIMX HNHUKIIBI, BCTBJIICHUA U

noamnporpaMmsel, IIpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10
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2.12

2.13

YMeHue onpeaensaTh CIOKHOCTh M3Y4aeMbIX B Kypce 0a30BBIX aJrOpPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHUBa, COPTUPOBKA MAacCUBa, NEpeOOpHBIC
QJITOPUTMBI, JBOWYHBI IOUCK) M MPHUBOAUTH IPUMEPHI HECKOIBKHX

aAJIroOpuTMOB pa3H0171 CJIOKHOCTHU JIA pEIICHUA OHHOﬁ 3aJa4uu

Brnajenue yHHBEpCaIbHBIM SI3BIKOM IMPOIrPAMMHUPOBAHHS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npeacraBicHusMH O 0a30BBIX THIAX
JaHHBIX M CTPYKTypax JaHHBIX; YyMEHHE HCIOJIb30BaTh OCHOBHBIC
YIPaBJISIONINE KOHCTPYKIIUU; YMEHHE OCYIIECTBISTh aHAIN3 MPEI0KESHHON
MPOrpaMMBbI: ONPEACISITh PE3yJIbTaThl pabOThl MPOrPaMMbl MPH 33JaHHBIX
WCXOJHBIX JAHHBIX; OMPEIENISATh, IPU KaKUX HCXOJHBIX JaHHBIX BO3MOXKHO
MOJIYYCHUE YKA3aHHBIX PE3yJbTAaTOB; BBHISBISTH ITaHHBIC, KOTOPHIE MOTYT
MPHUBECTH K OmKOKe B paboTe mporpaMmsbl; (GOPMYITHPOBATEH MPEIIOKCHHUS

10 YIYYIICHHUIO ITPOrpaMMHOTO KOda

YMeHue peanu3oBbIBaTh HA  BBIOPAHHOM /Ui U3YYEHHUSA  SI3BIKE
nporpamMmmupoBanus Bbicokoro yposus (ITackams, Python, Java, C++, C#)
TUTIOBBIE AJTOPUTMBI 00PaOOTKHU YMCENI, YACIOBBIX MOCIEA0BATEILHOCTEN U
MaCCHBOB: IIPEJICTABJICHUE YHCIa B BHJE HAOOpa MPOCTHIX COMHOXHTEICH;
HaXO0XJICHHE MaKCUMAIbHOW (MUHUMAaJIbHOU) HHU(PHI HATYpaIbHOTO YHKCIIA,
3alMCaHHOTO B CHCTEME CUUCIICHUS C OCHOBaHWEM, He MpeBbimaronmm 10;
BBIYHCIICHHE OOOOMIEHHBIX XapaKTePUCTHK JJIEMEHTOB MacCHBa WIIH
YHUCJIOBOM  IOCIIEOBATEIBHOCTH  (CYMMBI, TPOM3BEACHUS  CPEIHETrO
apu(MeTHuyecKoro, MHUHUMAIBHOTO M  MaKCUMAJIbHOTO  DJIEMEHTOB,
KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIONIMX  33JaHHOMY  YCJIOBHUIO);
COPTHUPOBKY JJICMCHTOB MAaCCHBA; YMEHHE HCIOJL30BaTh B IporpamMmax
JTaHHBIC PA3IMYHBIX THUIOB C YY6TOM OTpaHWYCHHHM Ha JUala30H WX
BO3MOXXHBIX 3HAUEHUH, IPUMEHSTH MPH PEIICHUU 3a7ad CTPYKTYPhI JaHHBIX
(crHCKH, CIIOBapH, CTEKH, OYEpEIH, JCPEBbs); MPUMEHATH CTaHJAPTHBIE U
COOCTBEHHBIC TOIIPOTPAaMMBI  JIJIT OOpa0OTKH YHCIOBBIX JIAHHBIX U
CUMBOJIBHBIX CTPOK; UCHOJIh30BaTh MpHU pazpaboTKe mporpamMm OUOIHOTEKH
MOANPOTPaMM; YMEHHE HCIIOJB30BaTh CPEICTBA OTIAAKU MPOTPaMM B Cpeie

IIPOTrpaMMHUPOBAHUSA

YMeHne Ucroib30BaTh QJICKTPOHHBIC TaGHI/IL[LI AJIg aHalin3a, IpCACTaBJICHUA
1 00pabOTKH MaHHBIX (BKJIIOYAsl BHIOOp ONTHMAIBHOTO PEIICHHS, MOA00D
JVMHUW TPEHJA, PEUICHHWEe 3a7ad NMPOTHO3UPOBAHMUS); YMEHHE HCIIOJIB30BaTh

TaOMUYHBIE (PENSIIIHOHHBIC) 0a3bl JAHHBIX U CIIPABOYHBIC CHCTEMBI

2.14

YMeHHe OpraHu3oBBIBaTh JIMYHOE HH(GOPMAIIMOHHOE TMPOCTPAHCTBO C




UCIOJIb30BAHUEM PA3IMYHBIX CPEACTB LU(POBBIX TEXHOJOTH; MOHUMaHHE
BO3MOYKHOCTEH HU(POBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, HU(POBBIX

O6paBOBaTCJIBHBIX CCPBUCOB



HEPEYEHDb 3JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IHO THO®OPMATUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1

[{udposast rpaMOTHOCTH

11

1.2

OcCHOBHBIE TECHACHIUH PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapanneanLIe
BBIYHCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PaCHpCI[eJ'IéHHBIC BBIYHUCIINTCIIbHBIC

CUCTEMBI M 00paboTKa OOJIBIINX JaHHBIX

[TpyHIMOBI [OCTPOEHHUs] W alapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokoiibl. Cetb UHTepHeT. Anpecauus B cetu WHTepHer. [IpoTokosnbl
creka TCP/IP. Cucrema nomenHbix uMEéH. Pasnmenenue IP-cetm Ha mozacetn c

IIOMOIIBIO MACOK HOI[CGTGﬁ

1.3

14

1.5

1.6

®aiinoBas cucrema. Ilouck B dainoBoit cucteme. [IpUHIUIBI pa3sMemieHus U
uMeHoBaHus (ailioB B JoaroBpeMeHHON mamsTu. [11aGioHbl 1uis onucaHus TPpyIn
daiinoB

CkopocTh  mepefaudm  JaHHBIX.  3aBUCUMOCTb ~ BpPEMEHM  I€pejaud  OT
UH(POPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHAJIa CBSI3U

HIudppoBanue nanHpix. CUMMeTpUYHBIE M HecMMMeTpuyHble WHU@pbl. [Hudpsr
npocroii 3amensl. Hudp Lesaps. udp Buxenepa. Anropurm mudppoBanus RSA
Koppl, mo3Bossitonrie 0OHApYKWBaTh M HCIPABIATh OMIMOKH, BO3HUKAIOUIME IPU
nepenaue AaHHbIX. Paccrossnue Xsmmuura. KoaupoBaHue ¢ MOBTOpEeHHEM OMTOB.

Konwsr XoMmMmuHra

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

2.2

JBonyHOe KonupoBaHue. PaBHOMEpHBIE U HEPAaBHOMEPHBIE KOJBI. JleKoupoBaHue
COOOIIeHNH, 3alMCaHHBIX C MOMOILIBI0O HEPAaBHOMEPHBIX KOAOB. YcioBue dDaHo.

HOCTpOGHI/Ie OAHO3HAYHO ACKOAWPYEMBIX KOAOB C IOMOIIBLIO ACPECBA

Teopernueckue NOAXOABI K OIEHKE KojiuyecTBa uHpopMmanuu. EnuHuip
U3MepeHus KoaudecTBa HHpopMaluu. AndaBUTHBIM MOJXO0 K OLIEHKE KOJIMYECTBa
uH(popMauu. 3akoH aaIuTUBHOCTH HHpopMaruu. @opmyina Xaptiau. Mapopmarus

1 BeposTHOCTh. Dopmyina IlleHHOHa

2.3

Cuctembl cuucieHus. Pa3BEpHyTas 3amuch TIENBIX © JIPOOHBIX 4YHCET B
MO3ULIMOHHON cucteme cuucieHus. CBOICTBA MO3UIMOHHOM 3alKMCH 4YHUCIa:
KOJIMYECTBO LU(p B 3aMuCH, MPU3HAK JIETMMOCTH YMCJIa Ha OCHOBAaHUE CHCTEMBI
CUYHCJICHHSI. AJITOPUTM TIEPEBO/IA IEJIOT0 Ynciia U3 P-MYHON CHCTEMBI CUMCIICHHS B
JNECATUYHYIO. AJITOPUTM TEpPeBOJia KOHEYHOW P-w4HOW ApoOM B JAECITHYHYIO.
AJTOpPUTM TIepeBO/a IIETOTO YUCIIA U3 JIECATUIHON CHCTEMbI CUUCIICHUSI B P-UuHy10.
[TepeBon KOHEUHOU AecATUYHON MpoOM B P-muHyro. J[BomdHasi, BOCbMEpHUYHAs U

mecCTHaauaTcpuiIHad CUCTEMblI CHUCIICHUA, CBA3b MCXKIAY HHUMMU. ApI/I(i)MeTI/I‘-IeCKI/IC




oncpanru B MO3UIIUOHHBIX CUCTCMAX CHHUCJIICHUA

2.4

2.5

Tpoana;I YpaBHOBCUICHHAsA CUCTEMA CUHCIICHUA. HBOI/I‘IHO'I[CCHTI/I‘IHEUI cucrema

CUHCIICHUS
Komuposanue texcroB. Komuposka ASCII. OgnobaiitHeie koaupoBku. CTaHmapt
UNICODE. Komuposka UTF-8. Ompenenenue WHPOPMAIUOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHUIT

2.6

2.7

2.8

2.9

KomupoBanue wnzobpaxkenuit. Ouenka nH(GOPMAIMOHHOTO 00BEMA TrpaduuecKux
JAHHBIX TIPH 3aJlaHHBIX pPa3pelieHuH M TIyOMHEe KOAMpOBaHMA ILBeTa. LlBeToBbIe
moznenu. KonupoBanme 3Byka. OueHka HHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JAaHHBIX IPH 3aJaHHBIX YaCTOTC AUCKPCTU3AlINU U pa3pAAHOCTU KOAUPOBAHUA

Anrebpa noruxku. IloHsTue BbICKa3biBaHMsA. BbickaspiBaTenbHble  (DOPMBI
(mpenukatsl). KBaHTOPHI CyIIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabmuubl HUCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyuy 1 onepanuy Haj MHOXKECTBAMH.
3akoHBl ~anreOpbl  JIOTUKW. OKBUBAICHTHBIE TPEOOpPAa30BaHHUS  JIOTMUECKUX
BBIPAKECHMM. JIornueckue ypaBHEHUsI U CUCTEMBI YPAaBHEHMIA.

Jlornueckne (QyHKIUM. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMUECKHX
(GyHKLUH OT KOJIMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl JOrMueCKUX BbIPAKEHUM

COBepH_IeHHHe JU3BHOHKTHUBHBIC KOHBIOHKTHUBHBIC HOPpMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUSA 110 Ta6J'II/IIIe HCTUHHOCTH

Jlornueckne o2nemMeHTHl B cocTaBe  KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX JJIEMEHTax I10
3a/laHHOMY JIOTMYECKOMY BBIPAKEHHUIO. 3alKCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTUYECKOH cXeMe

2.10

Mopenu u wMopaenupoBanue. llenn wMoaenupoBaHus. AJIEKBAaTHOCTb MOJIETH
MOJIETTUPYEMOMY O0BEKTY Wi Tipolieccy. Dopmanu3aus NpUKIaaHbIX 3a/1a4.
[IpencraBienue pe3ynbTaTOB MOJETUPOBAHHUS B BHUAC, YIOOHOM JJIsi BOCIPHUSTHS

yesoBeKoM. ['paduueckoe npecTaBieHne JaHHbIX (CXeMBbI, TaOJIUIbI, TPadUKH).
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[IpencraBieHue 1menbIx Yrucesl B MamMsITH KoMIbloTepa. OrpaHUYeHHOCTh JUana3oHa
YyCcell MPU OTPAaHMYECHUHU KOJIMYECTBA paspsaoB. [lepenonHenne pa3psaaHOd CETKH.
be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. J[BOMYHBINA IOIMOJHHMTEIbHBII
KOJI OTPULATEIbHBIX YUCE.

[ToOuToBBIE NOrMUEcKue onepanuu. Jlornueckuit, apuMeTndecKuii ¥ HUKINYECKUI

casuru. lludposanue ¢ moMoribo NOOGUTOBOM onepannu «uckioyaromee NJIN»

2.12

HpeI[CTaBJ'IeHI/Ie BCHICCTBCHHBIX YHCCII B IMAaMATH KOMIIBIOTEPA. 3Haan_[a$I qaCcTb U
MOpsAAOK 4YHrcCJIia. I[I/IaHaSOH 3HAYEHUH BCIICCTBCHHBIX YUCCII. HpO6HCMLI XPaHCHUA
BCIICCTBCHHBIX YHCCJI, CBA3AHHBIC C OI'PaHHYCHHUCM KOJHWYCCTBA Pa3psad0B.

Brimonaenne or[epauplﬁ C BCHICCTBECHHBIMH YHCIIaMH, HAKOIIJICHUC omunboK npu




BBIYUCICHUAX

2.13

2.14

['padbi. OcHoBHbIe oHATHS. Bunbl rpados. Onucanue rpadoB ¢ MOMOIIBIO MATPUI]
CMEXHOCTH, BECOBBIX MATpHI], CIIMCKOB CMEKHOCTU. PelieHne anropuTMHYecKux
3aja4, CBSI3aHHBIX C aHATU30M IpadoB (IMOCTPOCHHE ONTUMAIBHOTO MYTH MEXIY
BeplMHaMu Trpada, oOIpeaeseHre KOJUYEeCTBa pPA3IMUHBIX MyTed Mexay
BEpILMHAMU OPUEHTHUPOBAHHOTO allMKINYecKoro rpada)

HepeBbs. bunapunoe nepeBo. [lepeBbs moncka. CrocoObl o00xoma aepesa.
[IpencraBnenne apupMETHUECKUX BBIPAKEHHH B BHIE JepeBa. lcmoib3oBaHHe

rpad)oB U AEPEBBHEB NP OMHCAHUN 0OBEKTOB U MPOIIECCOB OKPYXKAIOIIETO MUPa

2.15

JIucKkpeTHBIE UTPHI JBYX UTPOKOB ¢ monHOW wmH(popmamwmeii. [TocTtpoeHue nepesa
nepebopa BapUAHTOB, OIMCAaHME CTPATETMH WIPhl B TabauuHOW  (popme.

BBII/IFpBIH_IHBIe H IIPOUT'PBIITHBIC ITO3HUIIUHU. BBII/IrpBIHlHBIe CTpaTeruu

2.16

CpencTBa MCKYCCTBEHHOTO MHTEIUIEKTa. MneHTuduKkanus M MOuCK H300paskeHHH,
pacno3HaBaHue L. Vcnonp30BaHME METOMOB HMCKYCCTBEHHOTO WHTEICKTAa B
oOyvarommx cucreMax. VICrosib30BaHHE METOJOB HCKYCCTBEHHOTO MHTEIICKTA B

pobororexuuke. MuTepHer Bemieit. Heliponusie cetu

ANTOpPUTMBI U IPOrPAMMUPOBAHUE

3.1

dopmanu3anus NOHATHA anroputMa. MammHa TelOpHHra Kak yHHMBEpCaJIbHas

MOJENb BBIYUCIEHUN

3.2

OneHka CclI0)KHOCTH BbluMciieHuil. Bpems paboThl 1 00BbEM HCIONIB3YyEeMOM NaMsTH,
UX 3aBUCUMOCTH OT pa3Mepa HCXOAHBIX JaHHbIX. OIIEHKa acCHUMITOTHYECKON
CJIO)KHOCTHU AJITOPUTMOB. AJITOPUTMBI MOJIMHOMHAIBHON cliokHOcTH. [lepebopHble
anropuTmsl. [IpuMepsl pa3nudHbIX aarOpUTMOB PELICHUS OAHOW 3a1adyM, KOTOpbIE

HMCIOT PA3JIMYHYIO CJIOKHOCTDH

3.3

OmnpeneneHne BO3MOXHBIX Ppe3YyNbTaTOB pabOThl IPOCTEHIIMX — alrOpuTMOB
yIOpaBJICHUS MCIOJHUTEISIMU M BBIYUCIUTENBHBIX alropuTMmoB. OnpeneneHue

HCXOJAHBIX JAHHBIX, IIPHU KOTOPBIX aJITOPUTM MOKET NaThb Tpe6yeMLII>i pe3yiibTaT

3.4

3.5

3.6

Anroput™Mbl 00pabOTKM HATypajbHBIX YHCEN, 3alUCaHHBIX B MO3UIIMOHHBIX
cUcTeMax CYMCICHMs: pa30MeHue 3amicH 4Yuclla Ha OTAEIbHbIE IHQPHI,
HaXOXJEHWE CYMMbl M TpOU3BENEHUs LHUQp, HAXOXKACHUE MaKCHMalIbHOU
(MMHUMAaJIBHON) LIUQPBHI.

[IpencraBnenne uucna B BHUAE HAOOpa MPOCTBIX COMHOXXHUTENEH. AJTOPUTM
OBICTPOrO BO3BEIEHUS B CTeNeHb. [IoMCK MPOCTHIX YMCeN B 3aJaHHOM JUAara3oHe ¢

MOMOIIbIO AJITOPUTMA «pereTo JpaTocheHa»
MHoropa3psaHbIe [eble Yncia, 3a1a4d JUTMHHON apu(MeTHKH

S3eik mporpammupoBanusi (ITackans, Python, Java, C++, C#). Tumbl naHHBIX:
[[EJIOYMCIIEHHEIE, BEIIECTBEHHEIE, CHMBOJILHEIE, JIorHyeckue. BeTsinenns. ClI0KHBIE

ycnoBus. Lkl ¢ ycnoBueM. [{UKIIbI MO mEpeMEHHOM.




3.7

3.8

OO6paboTka HaHHBIX, XpaHsmuxcs B (aimax. TekcToBble M ABOWYHBIC (DaAIIIBIL.
daiinoBrlie nepeMeHHbIe ((aitnoBsie ykazarenu). Urenue u3 aitna. 3anuce B aii.
Pa3buenwne 3amaun Ha noxzanauu. [loanporpamMmer (mporerypsl ¥ GyHKITNH).

Hcnonp30BaHre CTaHIAPTHON OUOIMOTEKH S3bIKa IPOrPaMMUPOBAHUS

Pexypcusi. PexypcuBnble mnpouenypsl U (yHkuuu. Vcmnonb3oBaHue cTeka s

opraHu3anu pEKYPCHUBHBIX BbI3OBOB

Yucnennsle Mmertoabl. TouHoe um mpuOmmxEHHOE pelleHus 3aaadd. YucieHHoe
pelleHre ypaBHEHHMH € TOMOIIBI0 Toadopa mnapamerpa. UMCIEHHBIE METOJbI
pelieHuss  ypaBHEHHWH: MeToJ mepebopa, METOX  MOJOBHHHOTO  JICJICHHS.
[TpubnnxEHHOE BBIUMCIIEHUE UIMH KpUBBIX. Bpluncinenue miomanei ¢uryp c
IIOMOILBI0 YHUCJIEHHBIX METOJOB (METOJ IHPSMOYTOJIBHUKOB, METOJ Tparenuil).
[lonck wmakcumyma (MUHMMYMa) (YHKIMM OJHOM NEPEMEHHON METO/I0M

IIOJIOBHHHOT'O ACJIICHUA

3.9

O6pabotka CUMBOJIbHBIX JTAHHBIX. Bcerpoennbie byHKIIN S3bIKA
IPOTPaMMHUPOBAHUS ISl 0OPAaOOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHUMBOJIbHBIX CTPOK: TOACYET KOJMYECTBAa IOSIBIIEHUM CHUMBOJA B CTPOKE,
pa3bueHue CTPOKH Ha CJIOBA MO MPOOEIbHBIM CUMBOJIAM, ITOMCK MOJCTPOKU BHYTPH
JJAHHOM CTPOKH, 3aM€Ha HAWJICHHOW IOACTPOKM Ha APYIYyX CTpoky. ['eHeparus
BCEX CJIOB B HEKOTOPOM aji(paBUTE, YIOBJIETBOPSIOLUINX 33JaHHBIM OTPaHUUYEHUSIM.

[Tpeobpa3zoBanue ynciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBel M TOCJIENOBAaTENILHOCTH  4Hced.  BbluncineHne  0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHBa WJIM YUCIIOBOM IMOCIENOBATEIbHOCTH (CYMMBI,
IIPOU3BENIECHUS, CPEAHEr0 apu(pMETHYECKOr0, MUHUMAIBHOIO M MaKCHUMaJlbHOTO
JJIEMEHTOB, KOJIUYECTBA DJIEMEHTOB, YAOBJIETBOPSIOUIMX 33aJaHHOMY YCJIOBHIO).
JIuHeWHBI TOMCK 3aJaHHOTO 3HAYeHUs B MaccuBe. AJTOPUTMBI pPabOTHl C
JJIEMEHTaMU MacCHMBa C OJHOKPAaTHBIM NIPOCMOTpoM MaccuBa. CopTupoBka
OJIHOMEpHOT0o MaccuBa. IIpocTeie MeTO/bl COPTUPOBKH (METOJ MY3bIpbKa, METOJ
BbIOOpa, copTHpoBka BcraBkamu). CopTupoBka cinusiHueM. bwicTpas copTupoBka

maccuBa (anroputM QuickSort). /IBonyHbIii TOKCK B OTCOPTHPOBAHHOM MACCHBE

3.11

JIByMepHBbIE MacCHUBBI (MaTpUIlbl). AJTOPUTMBI 00paOOTKH ABYMEPHBIX MaCCUBOB:
3al0JHEHUE JBYMEPHOTO YHCIIOBOTO MACCHBA IO 33JaHHBIM IpaBUJIaM, ITOMCK
AJIEMEHTAa B JBYMEPHOM MACCUBE, BBIYUCIECHHE MAKCUMyMa (MHHHUMYyMa) U CyMMBbI
9JIEMEHTOB JBYMEPHOI'O MacCHBa, MEPECTAHOBKA CTPOK M CTOJIOLIOB JBYMEPHOIO

MaccuBa

3.12

CrnoBapu (accollMaTUBHbIE MacCHUBbI, 0TOOpaxeHus). Xoui-tadiuisl. [locrpoenue

aJ'I(I)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd IJIA 3aJaHHOT'O TCKCTa

3.13

Crekn. AHaiuM3  TOpPaBWIBHOCTH  CKOOOYHOTO  BBIp@XKEHHs.  BbluncieHnue
apru(METHYECKOTO BBIpaXKEHUS, 3alMCAaHHOTO B MOCT(GUKCHOM (opme.

O‘leCI[I/I. Hcnons3oBaHue oucpeaun 4Jjis1 BpEMCHHOT'O XpaHCHHUA JaHHBIX




3.14

3.15

Anroputmbl  Ha rpadax. I[locTpoeHHe MHUHUMAIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOPUEHTHUPOBAHHOTO Tpada. KommdecTBo pa3inmuHbIX
nyTed Mexay BeplIMHAMU OPHUEHTHUPOBAHHOTO AMKIMYECKOro rpada. AJIroputMm
JenkcTphl

HepeBbsi. Peanuzanust nepeBa ¢ NOMOIIbIO CCBUIOYHBIX CTPYKTYp. JlBOWYHBIE
(bunapubie) nepeBbs. l[locTpoeHuwe nepeBa Il 3aJaHHOTO apU(PMETHIECKOTO
BhIpaXeHUs. PekypcuBHBIE anropuTMbl 00xonma nepeBa. Mcmonb3oBaHue creka U

ouepenu A 00xo/a aepeBa

3.16

3.17

JunaMuueckoe MporpaMMUpPOBAaHME KaK METOJ PEIICHUs 3aJa4 C COXpaHEHUEM
MIPOMEKYTOUHBIX PE3YyJIbTaTOB. 3ajaud, peliaeMble C MOMOUIbIO JMHAMUYECKOTO
POrPaMMUPOBAHUSA: BBIYUCIEHUE PEKYPCUBHBIX (YHKIUH, MOACUET KOJIMYECTBA

BAapHUAHTOB, 3aa41 OIITUMU3AIUN

[Tonsatue 00 OOBEKTHO-OPUEHTHPOBAHHOM IporpamMmupoBaHuu. OOBEKTH U
kjaccel. CBoiictBa U MeToJbl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIM3.
PazpaboTka mporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOIO IIOAXOJA.

I/IHKaHCYHHLII/IH, HaCJICOJOBaHUC, HOJ'II/IMOp(l)I/ISM

4.1

4.2

4.3

HudopmalinoHHbIE TEXHOIOTUN

Ananu3 pgaHHbiX. OCHOBHBIE 3a7aud aHaAJIMW3a JAHHBIX: IPOTHO3UPOBAHHUE,
KIaccuduKanus, KilacTepusalus, aHaiu3 OTkIoHeHud. IlocienoBaTenbHOCTh
pelieHust 3aja4 aHalIM3a JaHHBIX: COOp TMEPBUYHBIX JAHHBIX, OYMCTKA M OIIEHKA
KauyeCcTBa JIaHHBIX, BEIOOP M (WJIM) TIOCTPOSHUE MOJICIH, MPEOoOPa30BAHKE JTaHHBIX,
BU3yalln3alusl JIaHHbIX, MHTEpHpeTauus pe3ynabrartoB. IIporpammubie cpenctBa u
WuTepHeT-cepBUCH A1 00paOOTKU U MpeACTaBlIeHUS NaHHBIX. bonbiive naHHBIE.
MaimmnHaoe oOydeHue

AHaNM3 TaHHBIX C TTIOMOIIBIO SJIEKTPOHHBIX Ta0yuil. BeruuciaeHue cyMmbl, CpeTHETO
apudmeTnyeckoro, HauOonbliero (HAaUMEHBIIET0) 3HA4YEHHWS  JHAara3oHa.
Brruucnenue koddduiMenTa KOppensiuu JBYX pPsSAoB HaHHBIX. [locTpoenue
CTONOUYAThIX, JUHEHUaThIX M KPYroBbiXx Auarpamm. lloctpoeHue rpadukoB
¢byuknuii. [logbop nuHMM TpeHOa, pelieHue 3afad MpOrHO3MpoBaHMs. PerieHue

3a1a4 ONTUMHU3AIUHA C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/IH

Juckpernsamnusi Mpyu MaTeMaTUUeCKOM MOJISTUPOBAHUH HEMPEPHIBHBIX MPOIIECCOB.
MopnenupoBanue  IBIKEHUS.  MojaenupoBaHHE  OMOJOTHYECKHMX  CHCTEM.
MareMaTnyeckue MOJACIM B HDKOHOMHUKE. BBIYMCIUTENbHBIE SKCIEPUMEHTHI C
monensiMu.  OOpaboTka pe3yibTaTOB dJKCIEpUMEHTa. MeToJ HaUMEHbBIINUX
KkBaApaToB. OleHKa YUCIOBBIX MMAPAMETPOB MOJICTUPYEMBIX OOBEKTOB M IMPOIIECCOB.

BoccranoBneHnne 3aBUCUMOCTEH 110 pe3yiibTaTaM 3KCIICPUMCHTA

4.4

BCpO}ITHOCTHBIe Mopaean. MeTobl MOHTe-KapJIO. HMuTamonHoe MOJCIIMPOBAHUC.

CucreMbl MaccoOBOT0 0OCITYKUBAHUS




4.5

Tabmmunble (pensiuoHHbIe) 0a3bl JaHHBIX. Ta0uIa — mpeacTaBIeHUE CBEACHH 00
OAHOTUIIHBIX oObekTax. Iloie, 3amuch. Kiorou Tabmuipl. Pabora ¢ roroBoii 0a3oi
JMaHHbIX. 3arnonHeHue 6a3bl AaHHbIX. [louck, copTupoBKa M (QUIbTpalLUs JaHHBIX.
3ampocsl Ha BBIOOPKY JaHHBIX. 3ampoCHl C MapaMeTpamu. BrrumciseMblie mois B
3arpocax.

MHuorortabnuunbeie 6a3pl NaHHBIX. THmbl cBs3ell Mexnay Tabnuuamu. BHemrHwit

KJIFOY. HCHOCTHOCTB 0a3ml JaHHBIX. 3anpocm K MHOTOTAaOJMYHBLIM 0a3aM JaHHBIX

4.6

Texcroslii nponeccop. CpeacTsa MOUCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKyMEHTbl. CHOckH, ornasieHue. llpaBuna

UTUPOBAHUS UICTOYHUKOB U 0opMIIeHHs Onbinorpaduyeckiux CChbUIOK
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