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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriryonéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTam
OCBOEHHUS OCHOBHOW  0Opa3oBaTeNbHOM  NpPOrpaMMbl  CpPEIHEro  OOLIEro
oOpazoBanus, npeacraBieHHbix B GI'OC COO, a takxe ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpoOpMaTHKE Ha€T MNpEACTaBIEHUE O LEAX, oOmen
CTpaTernu OOy4YeHMs,, BOCIIMTAaHUS U Pa3BUTHUS OOYyYalOLUUXCAd CpPEACTBAMU
yueOHoro npeamera «MHdopmaTuka» Ha yriyOlnEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTebHOE MIPEAMETHOE CoJIep>KaHHue, Ipea1yCcMaTpuBaeT ero
CTPYKTYPUPOBAaHHE 110 pa3jiejaM U TeMaM Kypca, OIPeIeseT paclpeiesIeHHe ero
1o kjaccaM (rojaMm HU3y4yeHwus ), Ja€T MPUMEPHOE paCIIpeeiCHUE YUEOHbIX YacoB
M0 TEMaTUYECKUM pa3feiaM Kypca U PEeKOMEHAyeMylo (IpUMEpHYIO)
MOCJIEIOBATENbHOCTh ~ UX  M3Y4YEHHMS] C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yJarOIUXCHI.

[Iporpamma o uHpopMaTHKE ONpPENESeT KOIUUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEePUCTUKU YYEOHOr0 Marepuana Juisl KakI0ro roja U3y4eHus, B TOM YUCIIE
JUISL COJIEPKATEIIbHOIO HAIOJHEHUs Pa3sHOro BUJA KOHTPOJIA (IMPOMEXYTOUHOM
aTTecTaluu oOyuaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
rocyapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBIsieTCs
OCHOBOM Il COCTaBJI€HUS AaBTOPCKUX YUYEOHBIX MpPOrpaMM M y4eOHHKOB,
MOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

WNudpopmaruka B cpeiHeM o011eM 00pa30BaHUU OTPaXKAET:

CYIIHOCTh HMH(MOPMATUKM KAK HAYYHOM AUCHUIUIMHBI, H3ydalollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3alUK HHPOPMAIIHOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTM  NpUMEHEHUs  UHPOPMATUKH, NPEXKIE  BCETO
MH(OPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COLIUAIBHYIO CPEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMATHKH #  WHOOPMALUOHHOU
JEATENBHOCTH.

Kypc nHpopmatuku st ypoBHS cpenHero oOuero oopa3oBaHUs SBISETCS
3aBEpPILIAIOIIMM JTAllOM HENPEpPhIBHOM MOATOTOBKH OOydYarommxcs B 00JacTH
uHPOPMATUKUA U WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA, OMHPAETCS
Ha cojiepkaHue Kypca MHOOPMATUKH YPOBHS OCHOBHOTrO 00IIero oopa3oBaHus U
ONBIT  TIOCTOSIHHOI'O  TNPUMEHEHHs  MH(POPMAIMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTUM, AA€T TEOPETUYECKOE OCMBICICHUE, MHTEPIpPETAU0 U 0000LeHue
3TOTO OIBITA.



PesynpraTel  yriayOia€HHOTO ypOBHA HM3yYeHHs yd4eOHOTO MpeaMeTa
«Madpopmatukay OpPUEHTHPOBAHBI HA TMOJYYEHHUE KOMIETEHTHOCTEH  JUIs
nocieaywieil  nmpodecCUOHATbLHOW JIEATEIbHOCT KaKk B paMKax JaHHOU
MpPEeIMETHON 00JIaCTH, TAK U B CMEXHBIX C HEHl o0nacTsaX. OHU BKIIOYAKOT B CEOSI:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSIMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTpPOUTCSl JaHHas MpeAMeTHash 00JacTh, pacro3HaBaHHWE COOTBETCTBYIOIIUX WM
MPU3HAKOB U B3aUMOCBSI3€H, CIOCOOHOCTh IEMOHCTPUPOBATH PA3JIMYHBIE MOXO/IbI
K U3YUYCHUIO SIBJICHUM, XapaKTEPHBIX JJI1 U3y4aeMoOu mpeIMeTHOM 00IacTu;

YMEHHE pellaTh THUIOBBIE TMPAKTUUYECKUE U TEOPETUYECKHE 3aJayH,
XapaKTepHbIE JJIsi MCIOJb30BaHUS METOJOB M HHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTu;

HaJIM4MEe MPEACTABICHUN O JAHHOW MPEAMETHOW OOJACTH KaK LIeJIOCTHOU
Teopun (COBOKYITHOCTH TEOPHWI), OCHOBHBIX CBSI3X CO CMEXHBIMH OOJACTSIMU
3HAHUM.

B pamkax yriny0n€HHOro ypoBHSI U3yueHUs MH(OpMATUKU 00ecreunBaeTCs
LeJIeHANPABICHHAs] TOJrOTOBKa OOyYarOIIMXCA K MPOJOJDKEHHUIO 00pa3oBaHUs B
OpraHu3anusaXx  NPOPECCHOHATLHOTO  00pa3oBaHUS IO  CHEIUATBHOCTSM,
HEMOCPEJICTBEHHO CBSI3aHHBIM C IUQPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKeHepus, MHOpMallMOHHAs 0€30MacHOCTh, MHGOPMAIMOHHBIE
CUCTEMbl M TEXHOJIOIMH, MOOWIBHBIE CHUCTEMBbl M CETH, OOJbIIME JaHHBIE U
MalMHHOEe O0Oy4YeHUe, TMPOMBIIUICHHBI WHTEPHET BEIIEH, WCKYyCCTBEHHBIM
WHTEJIEKT, TEXHOJIOTMH OeCIpPOBOJHON CBS3M, POOOTOTEXHHMKA, KBAHTOBBHIE
TEXHOJIOTUH, CHUCTEMBI PACIpPEAEeNIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYaIbHOW WU
JIOTTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mpeamera «MudbopmaTtuka» Ha
yriIyO€HHOM  ypoOBHE cpeaHero oOmiero oOpa3oBaHusi — oOecnedeHue
JanbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIETEHIUMH OOy4Yaromierocs, ero
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS HHPOPMALIMOHHOTO OOIIECTBA
M BO3pacCTalolleil KOHKYpPEHIIMM Ha PBhIHKE TpyJa. B CBs3M ¢ 3TUM H3yudeHHE
nHopmaruku B 10—11 kiraccax 10mKHO 00ECIICUNTD:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJH
uHpopMatuku, HUHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMUPOBAHHOCTh YMEHHMM paznuyath (PakTbl U OIICHKH, CpPaBHHUBATH
OLICHOYHbIC BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUSIMU OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTH U
000061m1aTh HHpOpPMAITHIO;



cOPMHPOBAHHOCTh  TPEJCTABICHUNW O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTU Ha KU3Hb 4YeJlOoBeKa B OOIIECTBE, NOHMMAaHUE COLUAILHOTO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUAMYECKOr0, MPUPOIHOTO,
SPrOHOMHYECKOT0,  MEIULUMUHCKOr0O U (PU3UOJOTHMYECKOr0  KOHTEKCTOB
WH(OPMAITMOHHBIX TEXHOJIOTHH;

MPUHSATUE MPABOBBIX U ITUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZICH, BOBIICYEHHBIX B CO3JaHUE U UCIOIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UH(OPMALUY;

CO37aHME YCIIOBUW MJisi Pa3BUTHUS HABBIKOB y4E€OHOUM, MPOEKTHOM, HAYYHO-
MCCJIeIOBATENLCKOM U TBOPYECKOM NE€ATETbHOCTH, MOTHUBALUU OOYYarolIuxcst K
CaMOpa3BUTHIO.

B conepxxanun yueOHoro npeamera «MH(opmMaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpaMoOTHOCTH» MOCBSIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IUM(POBOTO  OKPYKEHHMs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB OMEPALMOHHON CUCTEMBI, padoTe B
cetu VIHTepHET W UCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HHPOPMAIIIOHHOM
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYAaEeT B ceOs
NOHATUUHBIN anmapar HWHMOPMATUKH, BOIMPOCHl KOJIWPOBAHUS HWH(OpManuy,
u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JAaHHBIX, OCHOBBI aareOpbl JIOTMKH H
KOMIIBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaroputMbl M NPOrpaMMHMpPOBAHHeE)» HAIpaBlI€H HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS], pa3pa0OTKy aJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHpOBaHNE HABHIKOB peaiU3allii MPOTPaMM Ha SI3bIKaX MPOTPAMMHUPOBAHMUS
BBICOKOT'O YPOBHSI.

Paznen  «MHpopManmMoHHBIE  TEXHOJOrMH»  ITIOCBAIIEH  BOIPOCAM
NPUMEHEHUST MH(QOPMALMOHHBIX TEXHOJOTHUW, pPEATM30BAHHBIX B MPHUKIATHBIX
MPOTrPpaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHCAX, B TOM YMCJIE B 3aJa4ax aHaJIU3a
JAHHBIX, MCIOJB30BAHUIO 0a3 JAHHBIX M JJICKTPOHHBIX TAONMIl JUISl PEIICHHUS
MPUKJIAJAHBIX 3a7au.

B npuBenéHHoM nanee coxepxkaHuu ydeOHoro mnpeamera «MHpopmaTukay
KYPCUBOM  BBIJEJIECHBI JIONOJIHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNIbHYI0 TPOrpaMMy O00yUEHHUsI, HO MOTYT OBITh MPEJIOKEHBI 111 U3yUEHUS
OTJIEJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCS.

VYriyOn€éHHbI  ypOBEHb M3y4YeHHS HWH(OPMATUKA PEKOMEHIyeTCs IS
TE€XHOJIOTMYECKOr0  MpoQuiis, OpPHUEHTHUPOBAHHOIO HAa  HMHXXEHEPHYIO U
UHOOPMAITMOHHYIO C(Eepbl ACSITENbHOCTU. YTIyONEHHBI YpPOBEHb HW3YYECHHS
uH(popMaTUKKU 00ECIeYnBAET: MOATOTOBKY O0yYaroluXxcsi, OPUEHTUPOBAHHBIX Ha



CHEIUATbHOCTHY B 00JaCTH WHOOPMAIMOHHBIX TEXHOJOTUA U WHXKECHEPHBIC
CHEIUATbHOCTH, YYaCTHE B MPOEKTHOM U MCCIENOBATEIbCKON NIEeATeNbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMHM HAIMPABJICHUSMH OTpaciu HUHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUM, MOJATOTOBKY K YYaCTHIO B OJJUMIIMAIAX U CAade
EaunHoro rocymapcTBEHHOTO 3K3aMeHa 1Mo nH(opMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHUSI TEM B Mpeenax OJHOTO rojaa oOydeHHs
MOXET OBITh HM3MEHEHa 10 YCMOTPEHHMIO YUYWTENs NpH TMOArOTOBKE padodyeit
MIPOrpaMMbl U MMOYPOYHOTO MJIAHUPOBAHMUSL.

OO011ee YncIo0 YacoB, PEKOMEHAOBAHHBIX ISl U3y4YeHUsT HHPOPMATUKHU — 272
gaca: B 10 kmacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacos (4 gaca
B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Ilu¢pposast rpaMoTHOCTH

TpeOoBanusi TeXHMKA O€30MACHOCTM M TUTHEHBI TIpu paboTre ¢
KOMITBIOTEPAMH U IPYTUMHU KOMITIOHEHTAMU ITU(POBOTO OKPYKEHUSI.

[TpuHIUIBE pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeitMmana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaMMbl MPOLIECCOPOM.
OmnepatuBHasi, TOCTOSHHAs W JOJATOBpEeMEHHass mamsaTh. OOMEH JaHHBIMH C
MOMOIIBIO HUH. KOHTpOsIepsl BHEMIHUX YCTPOUCTB. [IpsIMOM TOCTYIT K TaMSITH.

OCHOBHBIE ~ TEHACHUWU  PA3BUTHUS KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIIEHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkommbiotrepsl. PacnipenenéHnubie BBIUUCIUTEIbHBIE CHCTEMBI U 00paboTKa
OonpmMX JaHHBIX. MoOOWIbHBIE [H(PPOBBIE YCTPOWCTBA U WX pPOJb B
KOMMYHUKAIUAX. Bcerpoennbie KOMITbIOTEPHI. MUKpPOKOHTPOJIIEPBL.
Po6oTr3npoBaHHbIEe TPOU3BOICTBA.

[TporpamMmmHoe obecrieueHrne KOMIBbIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Buabl
IporpaMMHOro obecrieyeHus: U UX HazHaueHue. OcoOEHHOCTH HPOrpPaMMHOTO
oOecrieueHuss MOOWIBHBIX ycTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecneueHue. OnepalvOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JAEUHCTALULALUSA  OPOTrPAMMHOIO
obecrieueHusl.

daiinoBele cUCTeMbl. [IpUHIUIIBI pa3MellleHHs] U WMEHOBaHMS (aljioB B
nosroBpeMeHHon namatu. [llabnonsl 11 onucanus rpymi (haisos.

[Iporpammuoe oOecneuenue. JlulieH3npoBaHUe MPOrPaMMHOTO 00eCTICUEHUS
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOAHOE MNPOTrpaMMHOE
oOecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJb30BaHUE MPOrPAMMHOIO
oOecrieyeHuss MW UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaEeMas
3aKoHOAATeNnbCTBOM Poccuiickon denepanny 3a HENMPABOMEPHOE MCIIOIb30BaHUE
MIPOTpaMMHOT0 oOecTicueHUS U UPPOBBIX PECYPCOB.

[IpyHLIMIBI TIOCTPOEHUS U AIllapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npoTokonsl. Cete UHTEpHET. Anpecanusa B cety MHTEpHET. [IpOTOKOIEBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cerm Ha moacetm ¢ momMompro Macok noncereid. CereBoe
aaMuHHACTpUpoBaHue. [loilydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuus CBA3M € y3ia0M ceTh. OmnpeneneHue mapuipyTa JBHKEHUS
ITAKETOB.

Bunet  npestensHoctm B cetu  MHtepHer.  CepBuchl  MHTepHeTa.
['eoundopmaimonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEATLHOIO BPEMEHH



(Hampumep, JIOKamusi MOOWJIBHBIX TeNe(POHOB, ONMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasieil), ”HTEpPHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB M TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI M yciayrH. CoOIManbHBIE CETH —
OpraHu3alus KOJUIEKTUBHOTO B3aWMOJIEUCTBUA M oOOMeHa JaHHbIMH. CeTeBoil
ATUKET: TMpaBWia TMOBeJAeHUs B KuOepmpocTpancTtBe. [Ipobrema moamuHHOCTH
noytydeHHoi uadopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BaHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJorui. OOImue npoodsieMbl 3alUThI
uadpopmaruu  u  uHboOpmarmoHHoW  Oe3omacHocTH.  CpencTBa  3alUTHI
uH(OpMAIIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATU3UPOBAHHBIX
uHpopMalMoHHbIX cuctemax. IIlpaBoBoe oOecrieueHne HMHPOPMALIMOHHON
0€30MacHOCTH.

IIpenorBpamieHue HECAHKIIMOHUPOBAHHOI O nocTyna K JUYHOU
KOH(UIeHIMaTbHON HHPOpPMALIUU, XPaHSIIEHCS Ha MEPCOHATIbHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHoe nmporpaMMHOe 0OeCleYeHUue U CIOCOOBI
O00pbObl ¢ HUM. AHTUBHUpPYCHbIe Nporpammbl. OpraHuzaius JUYHOTO apXuBa
undopmaruu. PezepBHoe konuposanue. [laponbpHas 3anmTa apxusa.

[MudpoBanne nanHbix. CUMMETPUYHBIE U HECUMMETPUYHBIE IIHQPBHI.
Mudper npocroit 3amensl. [udp [ezapsa. udp Buxenepa. Anropurm
mgposanus RSA.

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmanusi, nanusie u 3Hanus. MubopmalmonHbie nMporeccsl B MPUPOJIE,
TEXHUKE U 00IIECTBE.

HenpepbiBHBIE W AUCKPETHbIE BEIWYUMHBI M CUTHaIBL. HeobxoauMocThb
JTUCKpeTU3anuu WHGOpPMAIUU, TMpEeIHA3HAYCHHOW /IS XpaHEHWs, Mepefadyn |
00paboTKH B IU(PPOBBIX CHCTEMAX.

JIBouuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEPHBIE  KOJIBIL.
JlexoaupoBaHue COOOILECHMI, 3alIMCAaHHBIX C MOMOUIBI0O HEPABHOMEPHBIX KOJIOB.
Ycinosue ®Pano. IlocTpoeHne OAHO3HAYHO JEKOIUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuibl n3mMepenust Kkonuuectsa nuHpopmanuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa MH(POPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LENbIX M APOOHBIX YKCENT B
MO3UIIMOHHON cucTemMe cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3amuCH YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JCIMMOCTH YUCJIA HA OCHOBAHUE CUCTEMBI
CUMCJIEHUS. AJITOPUTM NIEPEBOJA LIEJOTO YnCia U3 P-MUHOM CUCTEMBI CUUCIIEHUS B
JECATUYHYI0. AJTOPUTM IEpeBOJa KOHEUYHOH P-m4HON npoOu B JECSATHUHYIO.
AJITOpUTM TIEpEBOJA LIENOT0 Yucia W3 JECATUYHOM CHCTEMBbI CUHMCIEHUs B P-
nuynyto. IlepeBon koHeyHOW gmecaTmdHOM Apobu B P-nunyro. JIBonuHas,
BOCbMEpPHUYHAS W IIECTHAJIATEpUUHAS] CUCTEMbI CUUCIICHUS, CBSI3b MEXIYy HHUMH.



ApudmMernueckre orepanuyd B TMO3WIIMOHHBIX CHCTEMaxX CUYuCIeHHs. TpoudHas
YPaBHOBEILICHHAs! CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanne TtekctoB. KommpoBka ASCII. OpgHoOaiiTHBIE KOJIUPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue uH()pOPMaIUOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUM.

KomupoBanne  u3obpaxkenuit. Ouenka  uHGOPMAIMOHHOTO  00BEMaA
rpauyecKuX JTaHHBIX MIPH 33JIaHHBIX pa3pelIeHUN U rI1yOnHE KOIUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe xoaupoBanue. dopmatsl rpaduueckux Qaiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Koaupoanue 3Byka. Ouienka HHPOPMAIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX
MIPY 33JaHHBIX YACTOTE IUCKPETU3AUU U PA3PSATHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsTue BbICKa3biBaHUs. BrbicKa3biBaTenbHbBIE (DOPMBI
(mpemukatel). KBaHTOPBI CyII€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOnuIbl MCTUHHOCTH. Jlormueckue BbIpaKEHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C IMOMOIIBIO
Ta0JIUIl UICTUHHOCTH. JIormueckue onepanuu v ornepainy HaJ MHOXKECTBAMH.

3aKoHBI anTeOphl JIOTUKUA. DKBUBAJICHTHBIE MPEOOpPa30BaHUS JIOTHUECKUX
BbIpaxkeHui. Jlornueckue ypaBHEHHs U1 CUCTEMbBI YPABHEHHUIA.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJIMUECTBA BO3MOKHBIX JIOTHYECKHUX
GyHKIUI OT KOTMYeCcTBa apryMeHTOB. [1oyiHbIe CUCTEMBI IOTMYeCKUX (DYHKIUH.

Kanonnueckue  Gopmbl  jmoruueckux  BbIpakeHuil.  CoBepIIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (OPMBI, aJTOPUTMBI HX
MOCTPOCHUS IO TaOJINIIE UICTUHHOCTH.

Jlormueckue 3meMEHTBI B COCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IlocTtpoeHne cxem Ha JIOTUYECKHX 3JIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBneHne LENbIX YKWCEN B MAMATH KOMIbOTEpa. OrpaHUYE€HHOCTH
JAana3oHa 4YucCesl MPU OrPaHMYEHUH KoiuyecTBa paspsaoB. llepenonnenue
paspsiiHOM ceTku. be33HakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBII
JIOTIOJTHUTEINILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[lobutoBble norumyeckue omnepauuu. Jlornueckuii, apupmeTHnyeckuii u
nukanyeckuii  capuru. [lludpoBanme ¢ momMomp MOOWTOBOW — Omeparuu
«uckimoygaroniee NJIN».

IIpencraBneHre BEMIECTBEHHBIX YHWCENI B MAaMATH KOMIIbIOTEpA. 3Haydamias
4acTh M MOPSAAOK uucia. J[Mana3oH 3HaueHHUM BelecTBEHHbIX uucen. [IpoGiemsl
XpPaHEHHS! BEIIECTBEHHBIX UYHCEN, CBS3aHHBIE C OIPAHUYEHHUEM KOJWYECTBA
pa3psanoB. BpllonHeHHWe omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIaMHU, HAKOIUJICHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPAMMHPOBaHUE

Onpenenenne BO3MOXKHBIX PE3yJIbTATOB pPa0OTHI MPOCTEHIIMX AJITOPUTMOB
YIPaBJICHUSI HCIOJHUTEISIMA M BBIYHCIHUTENIBHBIX alropuTMoB. OrmnpeneneHue
MCXOJHBIX JaHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMBbIil pe3yJIbTar.

Oramnbl pelmieHus 3aJad Ha KOMIIbloTepe. MHCTpyMeHTanbHBIE CpEICTBa:
TPAHCIATOP, OTJIAA4YUK, npoduiupoBmMK. KomMnwismus W HMHTEpIpeTaIus
nporpamMm. BupTyanbHble MallllHBbI.

WuTerpupoBanHas cpena pa3paboTku. MeTroabl OTIaAKd IPOrpaMM.
Hcnonp3oBanue TpaccHpoBOUYHBIX Tabmuil. Otiafgounblii BbBOA. [lomrarooe
BBITIOJIHEHUE MTporpaMmbl. Touku octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

A3k mporpammupoBanust (Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOYKCIICHHBIE, BEHIECTBEHHBIE, CUMBOJIBHBIC, JIOTMYECKHE. BerBieHus.
Cnoxubpie ycnoBusi. Ilukier ¢ ycinoBuem. Lukiabl 10  mepeMEHHOM.
B3anMo03aMeHSIEMOCTh  pa3lIMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LMKJA.
CocraBieHue LUKIA C HMCHOJIB30BAHUEM 3apAaHEE ONPENEIEHHOTO WHBAPHUAHTA
LUKJIA.

JlokymeHTHpOBaHue [POTrPaMM. Hcnons3oBanue KOMMEHTAPUEB.
[ToaroroBka onucaHusi IpOrpaMMbl U HUHCTPYKLIMH JIS ITOJIb30BaTENS.

ANTropuTMBl 00pa0OTKM HATypalbHBIX YKCEN, 3alMCAHHBIX B MO3UI[MOHHBIX
CUCTEMAaX CYMCIEHMs: pa3OMeHHe 3alkCcCh 4YuCia Ha OTIelbHble UHUpHI,
HaXOoXJEHWE CYMMbl M TpOU3BENEHUs IUPp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAJIBHOW ) I PHI.

HaxoxneHue Bcex MpOCTBIX YMCEN B 3aJaHHOM auana3one. IIpencraBienue
quclia B BUJ€ HAOOpa MPOCTBIX COMHOXHUTENIEH. AJITOpUTM OBICTPOTO BO3BEICHHUS
B CTEIICHb.

OO6paboTka JaHHBIX, XpaHAuxcs B (aiinax. TekcToBble U JBOUYHbBIC (DAITBI.
daitnoBbie niepemMeHHbIe ((ailnoBbie ykazartenu). Urtenue u3 (aitna. 3anuce B
(aitn.

PazOuenue 3anaun Ha noazanayn. [lognporpammel (poueaypsl U PyHKIINN).
Pexypcusi. PexkypcuBHbie 00BeKTHl ((pakrtanbl). PekypcuBHbIE NpoLEayphl H
¢bynkuuu. Mcnionb3oBaHue cTeka sl OpraHu3aliy PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOIMOTEKM A3bIKA MPOrpaMMHUPOBAHUS.
[Tonkmiouenne  OUONMMOTEK  MOANPOrpPaMM  CTOPOHHMX  MPOU3BOJIUTEINEH.
MopyibHbINA PUHIUI TOCTPOEHUS IPOrPaMM.

Uucnennele MeToapl. TouHoe © TPUOMIKEHHOE pEIICHUs 3aJayu.
YuciieHHbIE METObI PEICHUS] YPAaBHEHUW: METO repedopa, METO/ OJTOBUHHOTO
nenenus. [lpubmmxEéHHOE BBIYHMCIEHUE AIUH KpHUBBIX. Bhlumcienue momianei
buryp ¢ TOMOIIBIO YHUCIECHHBIX METOJOB (METOJ MNPAMOYTOJIBHUKOB, METOJ



tpanernuii). Ilonck Makcumyma (MHUHUMYMa) QYHKIIUA OJHOW TEPEMEHHOMN
METOJOM MOJIOBUHHOTO JEIEHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMM  sI3bIKA
MpOrpaMMHUPOBaHUs JiJi1 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IOSIBJIEHUM CHMBOJIA B CTpPOKE,
pa3OueHue CTPOKM Ha CJIoBa IO MPOOETbHBIM CHMBOJAM, MOUCK TMOJCTPOKH
BHYTPM JAHHOM CTPOKH, 3aMEHA HAWJACHHOM NOACTPOKM HaA APYTYKO CTPOKY.
['enepauys Bcex CJIOB B HEKOTOPOM ai(haBUTE, YJOBJIETBOPSAIOMIMX 33JaHHBIM
orpannyeHusM. [IpeoOpazoBanue ymcia B CAMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCJIEAOBATENLHOCTH uuceN. BpiuncineHue 0000MIEHHBIX
XapaKTePUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATENLHOCTH (CYMMBI,
MIPOU3BEJECHUS, CPEIHEro apu(PMETUYECKOr0, MUHUMAIBHOIO M MaKCUMAaJIbHOIO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHbIM MOUCK 3aJaHHOT0 3HAYEHHUS B MACCHUBE.

CopTupoBKa 0JHOMEPHOr0 MaccuBa. [IpocThie METOABI COPTUPOBKHU (METO/T
ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCTaBKamu). COpPTHUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (anroputm QuickSort). J[BoWuHBIM TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymMepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aIIOJJHEHHUE ABYMEPHOTO YHCIOBOIO MAaCCHUBA I10 3aJaHHBIM MPABUIIAM,
IIOMCK AJIEMEHTA B JIBYMEPHOM MAacCHBE, BBIUHUCIECHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOI'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOTHH

TexcroBeiii mporieccop. PemaktupoBanme u dopmarupoBanue. I[IpoBepka
opdorpadun u rpammartukud. CpelncTBa MOHUCKA W aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  crwieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekThBHasi paboTa € JIOKYMEHTaMHU.
HHCTpyMEHTBI pelieH3UpOBaHUS B TEKCTOBBIX Iporeccopax. O0iayHble CepBUCHL.
HenoBas mnepenucka. Pedepar. I[lpaBuna uuTHpOBaHUS HCTOYHHKOB U
opopmieHust Oubnuorpadguueckux ccpiiok. OdopmiieHre cnucka JIUTepaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TE€XHHYECKME CpENCTBa BBOJA
TekcTa. CHenualu3upoBaHHBIE CPEACTBA PEJAKTHPOBAHUS MaTE€MaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 33Jlayd aHalKM3a JAHHBIX: MPOTHO3UWPOBAHUE,
Kiaccudukanus, KiacTepusalus, aHauu3 OTKIoHeHuil. IlocnenoBaTenbHOCTD
pelleHus 3a7ad aHajlu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJIENH, TpeoOpa3oBaHue JTaHHBIX,
BU3YyaliM3allvsl JAaHHBIX, UHTEpIpeTalus pe3ynbTaToB. [IporpaMmHbie cpeacTsa u



MHTEPHET-CEPBUCHI JIIsl 00pabOTKHU U Mpe/CTaBlIeHUs JaHHBIX. bosbiive naHHbIE.
MamrnHoe 00y4yeHue. HTenIeKTyanbHbli aHaIU3 1aHHBIX.

AHanu3 JaHHBIX C MOMOILBIO AJIEKTPOHHBIX TaOIuL. Bblyncienne cymmsl,
CPEIHETO apU(PMETHUECKOT0, HAUOOIBIIErO (HANMEHBIIET0) 3HAYEHHs IUAIla30Ha.
Brruncnenne koadpduiueHta Koppeisiiuu ABYX psSAOB JAaHHBIX. [locTpoenue
CTOJ0YATBIX, JMHEWYaThIX W KpyroBbix auarpamm. llocTtpoenue rpaduxos
¢bynkuuid. [TogOop nuHUK TpeHaa, pelieHne 3a1a4 TPOrHO3UPOBaHUS.

YucneHHoe penieHWe YypaBHEHHWH C IOMOINBIO IOAOOpa mapaMerpa.
OnTuMu3anus Kak MOWCK HAWIYYIIEro pelieHusl B 3a/laHHbIX ycioBusX. LleneBas
¢yHkius, orpaHudeHus. JlokaibHble M T00AJbHBII MHHMMYMBI LIE€JIEBOU
¢bynkuuu. Pemenue 3a1a4 onTUMHU3aUU C TTIOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KJIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernyeckue MOAXOABI K OIEHKE KOJIMYECTBA HHGPOPMALMHU. 3aKOH
annutuBHOCTU MH(opmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opmyna lllennona.

Anroputmbl cxaTtusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJrOopuTMBI CXaTWs JAHHBIX C TOTEPSIMU. Y MEHBIICHUE
rIIyOMHBI KOgupoBaHus 11BeTa. OCHOBHBIE Uen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHUMOCTb BPEMEHM Iepefadyd  OT
HH(OPMAITMOHHOTO 00BhEMA JaHHBIX W XaPAKTEPUCTHK KaHayia CBS3U. [IpUyuHBI
BO3HMKHOBEHHUSI OMIMOOK TMpu rmepedadye JaHHbIX. Konbl, Mo3BoJISIONINE
OoOHapy’>XUBaThb M UCHPABIATh OIMIMOKH, BO3HUKAIONIME MPU IEpeadye IaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noBropenneM 6utoB. Konbl XammuHra.

Cuctembl. KomMmoHEHTbI cucTeMbl M HX B3aumojenctBue. CHCTEMHBIN
addexr. Ynpapienue kak nHGopMalmoHHbIH mporiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens monenmupoBanus. COOTBETCTBHE MOJENIU
MOJIEJIUPYEMOMY OOBEKTY WJIM IpOLEcCy, LeIu MoJAeaupoBanus. DopMannzanus
MPUKIIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJEIUPOBAHUS B BHUAE, YIOOHOM JUIs
BOCIIPUATHS YeIOBEKOM. ['padmyeckoe mpeacTaBlIeHne TaHHbIX (CXEMBbI, TaOIUIbI,
rpaduxn).

['padpr. OcHoBHbIe MoHATUA. Buasl rpados. Onucanue rpadoB ¢ MTOMOIILIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX  3aJlad, CBS3aHHBIX C aHaau3oM rpadoB (mocTpoeHue
ONTHUMAJIIBHOTO MYTH MEXJy BepUIMHAMU rpada, ONpeaeieHUe KOoJIU4ecTBa
pa3IMUHBIX MyTE€d MEXAYy BEpUIMHAMH OPHEHTUPOBAHHOIO AIMKIMYECKOTO

rpada).



JlepeBbs. bunaproe nepeBo. [lepeBbs momcka. CrocoObl 00Xxona jaepeBa.
[Ipencrasnenne apudMeTUYECKUX BBIpAXKEHUN B BUJE JiepeBa. JJUCKpETHBIE UTPHI
JIBYX UTPOKOB C ToJIHOM uH(popmarueit. [loctpoeHue aepesa nepedopa BapruaHTOB,
OMHCAHKWE CTPATErMH UIPbl B TAOJIMYHON (popMe. BBIMTPHIIHBIE U TIPOUTPHILIHBIE
NO3ULMHN. BBIMTPHIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO MEPEBOJA U
pacno3HaBaHusl yCTHOM peur. KoruutuBHbie cepBUCHL. MeHTUUKALIUMA U TTOUCK
M300paXeHUN, pacro3HaBaHKe T, CamooOyyaromuecs CUCTEMBL.
HcKycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Wrpax. lcronp3oBaHnue meronoB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaromux cuctemax. Vcnonb3oBaHue MeToa0B
HCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemien. [lepcrnekTuBb
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE cEeTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmann3anus  HOOHATHS  anroputma.  MammnHa  TeropuHra  Kak
YHUBEpCcallbHasl MOJ€eJb BhruuciaeHuil. Tesuc Yépua—Trropunra.

OueHka CII0KHOCTH BbIUMCIEHUN. BpeMs paboTel 1 00bEM HCIOJIB3yEeMOU
naMsATH, WX 3aBHCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbBIX. OuneHka
ACUMIITOTUYECKON  CIIOKHOCTU  QITOPUTMOB. AJTOPUTMBI  MOJIHMHOMHUAIBHOMN
cnoxHocth. IlepebopHble anroputmbl. [Ipumepsl pazIWyHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[Touck mpoCTBIX YuCEN B 3aJaHHOM JUANa3OHE C I[OMOLIbIO AIrOpUTMa
«pemieTo DparocheHay.

MHuoropa3psaHbie Leble YUCa, 3a1a4d JJIMHHON apu(METUKH.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpa)k€Hus). XAUI-TaOJIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBApPS [ 3aJAHHOTO TEKCTa.

Crekn. AHanmu3 TpPaBUIBHOCTH CKOOOYHOTO BbIpaKeHHUsA. Brruncienue
apu(PMETUUECKOTO BbIPAKEHHUS, 3aMMCAHHOTO B MOCT(PUKCHOUN popMme.

Ouepenu. Mcnonb3oBanue ouepeau AJisi BPEMEHHOIO XPAaHEHHUSI TAHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMAaIBLHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBS3HOTO HEOpUEHTUpOBaHHOro rpada. KonuuecTBo pa3zmudHbIX
nyTel MeXay BepIIMHAMU OPUEHTUPOBAHHOTO ALMKIMYECKOro rpada. AIropurm
JIeHKCTpBI.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JlBOWUYHBIE
(bunapubie) aepeBbsi. [locTpoeHue paepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpaKEeHUs. PeKypcuBHbIE airOpUTMbI 00X0ja aepeBa. VMcnosb3oBaHue creka M
ouepenu st 00Xo/a Jiepena.

JluHamuyeckoe NporpaMMUpOBAaHME KakK METOJ peleHus 3ajad C
COXpPAaHEHHEM IMPOMEKYTOUHBIX PE3YIbTATOB. 3aJaud, PEIIAEMBIE C MOMOUIBIO



JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4U ONITUMU3AIIUH.

[TonsiTue 06 OOBEKTHO-OPUEHTHUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTH U
kjaccbl. CBOMCTBA U METOJBI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIM3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOJA.
WNukancynsuus, Hacjaea0BaHue, MOTUMOp(U3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IIpoexktupoBanue wunrepdeiica
nosib3oBaTesst. Vcrnonb3oBaHWE TOTOBBIX — YNPABISAEMBIX  3JEMEHTOB  JUIS
MOCTpPOCHUS HHTEepdeiica.

O630p  s3pIkOB  mporpammupoBanus.  [lomsitue o  mapamurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJEJIMPOBAHUA:  ITOCTAHOBKA
3amauu, pa3paboTka  MOJENH, TECTUPOBAHWE  MOJEIH, KOMIIBIOTEPHBIM
HKCIIEPUMEHT, aHAIU3 PE3YyJIbTaTOB MOIECIUPOBAHUSI.

Juckperuzanmss npu MaTEMaTUYECKOM MOJIETUPOBAHMM  HENPEPBHIBHBIX
nporeccoB. MoaenupoBanue ABWKEHHUA. MoJaenupoBaHUE OHMOJIOTHUECKHUX
cucteM. Maremaruueckue  MOJEIM B OKOHOMHUKE.  BprumciurenbHble
HKCIIEPUMEHTHI C MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaTOB.
OrneHka 4YHCIOBBIX MApaMeTPOB MOAEIUPYEMBIX OOBEKTOB M  IMPOLIECCOB.
BoccranoBienue 3aBUCUMOCTEN O pe3yJibTaTaM IKCIIEPUMEHTA.

BepostHoctheie  mozenu.  Mertonsl Monte-Kapino.  MmurtainmonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHS.

Tabnuunbie (pensiuoHHBbIC) 0a3pl JaHHBIX. Talnuila — MpeacTaBlICHUE
cBeneHnii 00 ogHOTHMHIHBIX 00BekTax. Iloie, 3amuch. Kirou Tabmunpel. Pabora ¢
roroBoil 0a3oif ngaHHBIX. 3amnoiHeHue Oa3bl AaHHBIX. [loMck, copTHpoBKa Hu
(GuabTpalMs NaHHBIX. 3aIpPOChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTPaMH.
Beruuciisiemble 1oJist B 3aI1pocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIY TaOJIMIIAMH.
Buemnuit kirou. [{enocTHOCTE 6a3bl JaHHBIX. 3aPOChl K MHOTOTA0JWYHBIM 0a3am
JAHHBIX.

Nuteprer-ipuiioxkenus. [lonsaTre o cepBepHON U KIIMEHTCKOM YacTsAX cauTa.
TexHOJIIOrusl «KJIMEHT — CepBEpP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKA
HTML wu kackannubix Ta0mun ctwier (CSS). Cuenapuu Ha s3sike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemienne BeO-caiiToB. Yciryra XocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon n300pakeHUi C MCIOJNIB30BAHUEM PA3NIMUHBIX IUMPOBBIX YCTPOUCTB
(urdpoBbIX (poTOanmapaTtoB U MHKPOCKOIOB, BHUIEOKAMEp, CKAHEPOB M JIPYTUX



ycTpoiicTB). I'padmueckuii pegakrop. Pazpemenne. KagpupoBanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKUus  LIBETA.
OOGecuBeurBaHUE IIBETHBIX M300pakeHuit. Perymb. PabGota ¢ oOnactamu.
OUIbTPBL.

MHorocioiinple u300pakeHus. TekcroBele ciion. Macka cios. Kanambl.
Coxpanenue BblfieieHHOW obOnactu. IlonroroBka winmocTpanuii s BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUS.

Bekropnas rpaduka. IlpumutuBbl. HW3mMeHeHue moOpsiAKa 3SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnuposka. Kpussie. dopmaTel BEKTOPHBIX
pucyHKOB. Mcnonb3oBaHne KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paKeHUH.

[IpyHIUIBI  TIOCTPOCHUST W PEAAKTUPOBAHUS TPEXMEPHBIX  MOJEIICH.
Cerounsie moxaenu. Marepuanbl. MoaenupoBaHHE KMCTOYHUKOB OCBEILICHUS.
Kamepsl. ApautuBable TexHosioruu (3D-npuntepsl). [loHsATHe 0 BUpTyadbHOU
PEaIbHOCTU U JONOJHEHHOW PEaJbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3ysibTaThl  OTPAXAlOT TOTOBHOCTH U  CIHOCOOHOCTH
oOy4Jaromuxcs pyKOBOACTBOBAThCA C(HPOPMUPOBAHHONW BHYTPEHHEH MMO3UIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHICKOTO
OOIIeCTBa, PACHIMPEHHUE KU3HEHHOTO OIbITA U OMbITA JIEATEILHOCTH B IpoIiecce
peanM3alMu  CpeACTBaMU  yuyeOHOro TNpeIMeTa OCHOBHBIX  HallpaBJICHUUN
BOCIIUTATEILHOU €SI TEIHLHOCTH.

B pesynbrate wuszyueHuss MHOOPMATUKUM Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus y oOydaromierocsi oOyayT copMupoBaHbl CISAYIOMIUE JTUYHOCTHBIC
pE3yNbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YyBa)XKEHUE
3aKOHA U TPaBOMOPSJKA,  COOJIOJEHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U HHMOOPMAITMOHHON OE30I1aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH HUJCOJIOTHM DKCTPEMHU3MA, HAI[MOHAIU3MA,
KCeHO()oOMM, MUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUUECKOMY HaCJIEeAUI0, TOCTU eHUsIM Poccuu
B HayKe, UICKYCCTBE, TEXHOJIOTHUSIX, IOHUMaHWE 3HAaUeHUsI UHPOPMATUKH KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUEHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
cetu HTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCIPUHUMATH pa3JIMYHbIE BHUJBl HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOI'0O HAa MCTOJIb30BaHUHU UH()OPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTH  370pOBOr0 M  Oe3omacHoro  oOpaza  JKHM3HH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3JI0pOBbIO, B TOM 4YHCIE 3a CUET



cobmoieHrs TpeOoBaHUIl 0€30MacHOM JKCIUTyaTalluu CPEeICTB MH(POPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOM JI€ATEIBHOCTH TEXHOJOTMYECKOM M COLHMAaIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSTEIIHHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

uHTEepec K cdepaM MNpoPecCHOHATBHON AESTENbHOCTH, CBS3aHHBIM C
MH(POpPMATUKON, NPOrpaMMHUPOBAHUEM U HUH(OPMAIIMOHHBIMH TEXHOJOTUSIMHU,
OCHOBAaHHBIMU Ha JOCTIKCHUSX HAyKW WH(DOPMATUKM U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynaymiedl npodeccuu u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHus, B TOM 4YHCIE€ C Y4YETOM BO3MOXHOCTEM HMH(MOPMAILMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKH, JOCTHXKCHHSIM HAyYHO-TEXHHYECKOTO IHporpecca M
OOIIECTBEHHOI NMPAKTHKH, 32 CYET MOHUMAHUS POJIU MH(POPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U MH(GOPMAIIMOHHBIX TEXHOJOTUH B YCIOBHUAX
undpoBoii TpaHchopmauu MHOTUX cep KU3HU COBPEMEHHOIO 00I1IECTBa;

OCO3HAHME LIEHHOCTH HAYYHOM JEATENbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATENBHOCTh NHANBUIyAIbHO U B TPYIIIIE.

B mponecce nocTHKeHUS JMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPaMMBI
no HWHPOpPMATUKE Yy OOYYAIOIIUMXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIN
MHTEJIEKT, MpeAnoaralomui cOpMHUpPOBaHHOCTH:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJECHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHIKEHHIO LENH U
yCIeXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JEHUCTBOBATh, UCXOAS W3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIENH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHUE
JPYTUX, YYUTBHIBaTh €ro MNPU OCYIIECTBICHHMH KOMMYHHUKALIMH, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHMIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynapraTte wu3ydeHwss WHPOPMATHKHA Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus y oOydawmierocss OyayT chopMuUpoOBaHBl MeETampeaIMETHBIC
pe3yNbTaThl, OTPAXKCHHBIC B YHHUBEPCAIBHBIX YYCOHBIX NEHCTBHUSAX, & UMEHHO —
MO3HABATEIILHBIE  YHHUBEPCAJbHBIC Y4YeOHBIC JEHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAIbHBIC YUYCOHBIC NEUCTBHSI, PETYJSTHBHBIC YHHBEPCAIbHBIC yYeOHBIC
JIENUCTBUSA, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

1) 6a30Bble JJOru4YecKue JaeicTBUsI:

CaMOCTOSITeILHO  (OpPMYyJNIHpOBaTh W aKTyaJlM3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbI MPU3HAK WJIM OCHOBAaHMS [IJIi CPABHEHHS,
KJ1accuUKaIi U 0000IICHHS;

ONpeAeisaTh ILENu AEATCIBHOCTH, 3aJaBaTh IApaMeTpPbl U KPUTEPUU HX
JIOCTYKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHaIM3a WMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBEI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUIN AEATEIbHOCTH;

KOOPAWMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBUAX  peajlbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHIE A€ CTBUS:

BJIaJICTh HAaBBIKAMHU YUCOHO-HCCIICIOBATEIILCKON U TIPOCKTHOM JIeATEIIbHOCTH,
HaBbIKAMU  pa3pelieHuss TpoOjieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

OCYIIECTBIISITh PA3JIUYHBIC BHUJBI JEATCIBHOCTH IO TOJY4YEHHUIO HOBOTO
3HAHUS, €ro HHTEpIpEeTalnH, MPeoOpPa3OBaHUI0 W MPUMEHEHHUIO B Pa3IMUHBIX
y4EOHBIX CHUTyallusX, B TOM YHCII€ TPU CO3JaHUU YUYEOHBIX U COLMAIbHBIX
MIPOEKTOB;

dbopMupOBaTh HAYYHBIN THUIT MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUYEBBIMH MOHATHIMH B METOJaMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJIM3UpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWTb apryMEHThl AJIs J10Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOAE pEIIEHUA 3a7auyd  pe3yJbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA IMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTUUYECKYH 001acTu
KU3HEJIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUT'aTh HOBBIE WJEH, MPEUIaraTb OpUTrMHAIbHBIE MOAXOAbl U PELICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE AIbTEPHATUBHbBIE PELICHMUSL.

3) pabora ¢ uHpopmMaumeii:

BJIQJI€Th HABBIKAMU MOJY4Y€HUs MH(OPMAIMU U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOAATEJIBHO ~ OCYIUECTBJIATh  IIOMCK,  AHAJIW3, CUCTEMATU3aLHI0 U
MHTEPIIPETALNIO HH(POPMALINK PA3IUYHBIX BUAOB U (OPM IPEICTABICHHUS;

co3JaBaTh TEKCThl B pa3auyHbIX (¢dopmarax ¢ Yy4ETOM Ha3HAUYEHUS
uHpopMalMu U LEJIEeBOM ayJuTOpUH, BbIOMpas ONTUMaJIbHYIO (QopMmy
IIPE/ICTABIICHUS U BU3yaJIN3aL1H;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(OpMalUU, €€ COOTBETCTBHE
MPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMAaM;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX H  KOMMYHUKALIMOHHBIX
TEXHOJIOTHIM B PEUIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aJa4 € COOJIIOJIEHHEM TpeOOBAaHUN OJPrOHOMHMKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPECypcocOepeKeHHs, TPABOBBIX W  OATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

BJQJIeTh  HABbIKAMU  DPACMO3HAaBaHWA W 3allUThl  HMH(OpMALUH,
MH(pOPMaAILIMOHHON 0€30MaCHOCTH JIUYHOCTH.

KoMMmyHMKaTHBHbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiCTBUSA

1) oOmenme:

OCYIIIECTBIIAITH KOMMYHHUKAIIMHU BO BCeX cepax KU3HMU;

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBa OOIICHUS, TMOHMMAaTh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, PACMO3HABATh NPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd H
CMAT4YaTh KOH(PIUKTHL;

BJIQJICTh  Pa3IMYHBIMU  CIIOCOOaMU  OOIICHWS W B3aMMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYyaIUH;



Pa3BEPHYTO M JIOTHYHO H3J1araTb CBOK TOYKY 3PEHHSI C MCIIOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eITeJIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHOWM M WHIWBUIYAIbHOU
paboTHI;

BBIOMpaTh TEMATUKy M METOJbl COBMECTHBIX JACHCTBHM C y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJI€HA KOJUIEKTUBA;

MPUHUMATh LEIM  COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBATH W
KOOPJMHHUPOBATh JCUCTBUSA MO HMX JOCTHKCHHUIO: COCTABJIATH IUJIaH JICHCTBHM,
pacrpenensaTh pPojd C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXJIOr0 YYAaCTHHKAa KOMAaHIbl B
OOIINiA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeajgaraTb HOBBIE TMPOEKTHI, OIECHMBAThL MAEHU C TO3UIMA HOBHU3HBI,
OPUTHMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PAa3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHNE, ObITh MHUITUATHBHBIM.

PeI‘y.HSITI/IBHLIe YHUBEPCAJIBHLIC yqeﬁnble HeﬁCTBHH

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIEATEIbHOCTD, BBISBIATH
poOIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1aul B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIBHO COCTABJISITH IUIAH pEIICHUs NpodsiieMbl €  YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTECHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUA;

JieaTh OCO3HaHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIQJIeTh  HABbIKAMU  IO3HABATEeNbHON  pediekcuu Kak — OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA W MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJbTATOB H



OCHOBaHHM, MCIOIB30BaTh MPUEMBI peIIEKCUU JUIsl OIICHKUA CHUTYallld, BHIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHIXKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX TNpH aHaIW3e pe3yJbTaToB
JIEATEIIbHOCTH.

3) npuHATHS ce0s U APYTrHUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX TNpH aHaIW3€ pe3yJbTaToB
JEATENIbHOCTH,

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIMIUOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH JAPYTOro YeJIOBEKa.

ITPEAMETHBIE PE3YJIBTATBI

B mnponecce uzyuenus xypca uHGOpPMATUKU YriyOoaéHHOTO ypoBHS 6 10
Knacce oOydaromuMucs  OyayT  JOCTUTHYTBI — CIEIYIOLUME  MpeIMETHBIC
PE3yNbTATHI:

BIIAQJICHUE TPEICTABICHUSAMH O pOJIM WHPOPMAIMA W CBS3aHHBIX C HEU
MIPOIICCCOB B TMPHUPOJE, TEXHUKE U OOIIEeCTBE, MOHATHAMH «HUH(POPMAIUIY,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cuCcTeMHBIN AP (DEeKTy, «MHPOPMAIIMOHHAS CHCTEMaY, KCHCTEMa YITPaBJICHUY,

BIIAJICHUE METOJaMH TOMCKa wHopManmuu B cetn VHTEepHET, yMeHwHe
KPUTUYECKU OIICHUBATh MH(OpMaIKIO, TOTYyYEeHHYO U3 ceTu HTepHeT;

YMEHUE XapaKTepu3oBaTh OoJblIME JaHHbIE, MPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJIYUYCHUS W  HAMNpPaBICHUS  HWCIIOIB30BAHUS, yMEHUE
KJacCU(UIMPOBATh OCHOBHBIE 33/laud aHAIW3a JaHHBIX (MIPOTHO3UPOBAHUE,
Kiaccudukanus, KJIacTepHU3alus, aHaIHn3 OTKJIOHEHU), MOHUMATh
MOCJIEIOBATEILHOCTD PEIICHUs 3aa4 aHallu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYMCTKA W OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/HWIM TIOCTPOCHUE MOJIEIH,
npeoOpa3oBaHre JaHHBIX, BU3YaIU3allnsl TaHHBIX, MHTEPIPETAIHs PE3YyIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHMUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHJACHIIUN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIAJICHUE HAaBBIKAMU PAOOTHI C OMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMHU
BUJIAaMUA TIPOTPAMMHOTO OOeCredYeHus: JUIsd pelIeHus Y4YeOHBIX 3a7ad  II0
BBIOpAaHHOM Crieluann3aluu;

HaJIMYHE MPECTABICHUN 0 KOMIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUAIIAX OPTAaHU3ANHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTei, 00 oOmUX MpUHIMIAX pPa3pabOTK W (PYHKIIMOHUPOBAHUS WHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HUHGPOPMAIMOHHONM O€30MacHOCTH, HCIOJIb30BAHUE
METO/JIOB M CpPEACTB MPOTUBOJCHCTBUS JTHUM yrpo3aM, COONIOACHHE MeEp
0€301acHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PaCIPOCTPAHEHUE TTEPCOHATIBHBIX
JAHHBIX, COOJIIO/IEHHE TPEOOBAaHUI TEXHUKU O€30MaCHOCTH M TMTMEHBI P padoTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTAMH ITU(YPOBOTO OKPYKEHUSI, TOHUMAaHHE
MIPABOBBIX OCHOB MCIOJB30BaHUS KOMIBIOTEPHBIX MporpaMM, 0a3 TaHHBIX U
paboTel B ceTu MIHTEpHET;

NOHMMAaHWE OCHOBHBIX TPHUHIUIOB JUCKPETU3AIMHA PA3NUYHBIX BHJIOB
uHOpMaIMU, yMEHUE ONpENesiTh HMHPOPMAIUOHHBI O0BEM TEKCTOBBIX,
rpauueckux W 3BYKOBBIX JAHHBIX NPU 33JaHHBIX MapamMeTpax JUCKpPETU3AlNH,
YMEHHE OINpEAeNsATh CPEIHIO CKOPOCTh TMepelayd JaHHBIX, OLIEHWBATh
U3MEHEHHE BPEMEHH TMepeAauyd MpH H3MEHEHHH HHQPOPMAIMOHHOTO O0BEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3aITUCU
YHCeN, AITOPUTMA TIOCTPOSHUS 3alUCH YHUCIIa B MIO3UIIMOHHON CUCTEME CUHUCIICHHSI
C 3a/laHHBIM OCHOBAaHHEM M MOCTPOCHUS YHCIA MO CTPOKE, COIEprKalleil 3ammuch
3TOr0 4YHCia B TO3UIMOHHOM CHCTEME CUUCICHHUS C 3aJaHHBIM OCHOBAaHUEM,
YMEHUE BBIMOJIHATh apU(PMETHUYECKUE Olepalud B TMO3UIMOHHBIX CHCTEMax
CUHCIICHHS,

YMEHHE BBINOJIHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHBl ajareOpbl JIOTUKH, YMEHHE CTPOUTH JIOTMUECKOE BBIPAKEHUE B
JTU3BIOHKTUBHONM M KOHBIOHKTUBHOW HOPMAaJIbHBIX (pOpMax MO 3aJaHHOU Tabmuie
UCTUHHOCTH, HCCIIEJIOBaTh 00JAacThb MCTHMHHOCTH BBICKA3bIBaHUS, COJEPKAIIETO
NIEPEMEHHBIE, PelIaTh HECIOKHbIE IOTHYECKUE YPABHEHHS U CUCTEMBI ypPaBHEHUH;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIOBOH U TEKCTOBOM
uHpopmaluu (3aruch YMcea B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HaXOXICHHE
BCEX MPOCTHIX YHCEN B 3aJJaHHOM JIMana3zoHe, 00padoTKa MHOTOPA3PSIHBIX HETBIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTHX), aITOPUTMOB ITOUCKA H COPTUPOBKH,
YMEHHE OIpEeNeysTh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(cyMMHpoOBaHHE JJIEMEHTOB MacchBa, COpPTUPOBKAa MAacCHBa, IepeOOpHBIE
QITOPUTMBI, TBOWYHBIA TOWCK) W TPUBOJUTH MPUMEPHI HECKOJBKHX aJITOPUTMOB
pa3HOM CIOKHOCTHU AJIs PEIICHUS] OJTHOM 3a/1a4H;

BIIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacraBieHussMH O O0a30BbIX THIIAX [AHHBIX H
CTPYKTypax /aHHBIX, YyMEHHE WCIOJb30BaTh OCHOBHBIC  YMPABJISIONINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBIATh aHAIN3 MPEII0KEHHOW MPOrpaMMBbI:
OTIPEIEIISITh PE3YIbTAThl PA0OTHI MPOTPAMMBI TIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPENENSITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIyYEHHE YKa3aHHBIX



pe3yJIbTaTOB, BBIABJIATH JaHHbIE, KOTOPbIE MOTYT IPUBECTU K OLIMOKE B padboTe
porpamMmsl, GOPMYIUPOBATH MPEIOKEHHUS 10 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YyMEHUE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHl U
JIEMOHCTPALIMOHHBIE MAaTEPUAIIbl C UCIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TaOJIUIIbI JJI1 aHaNu3a, MPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIFOYAash  BBIYMCJIIEHHE  CYMMBI,  CPEIHETO
apu(PMETUUYECKOTr0, HaWOOJBIIET0 W HAUMEHBUIETO 3HAYEHWH, pEIICHHE
ypaBHEHHUH, BHIOOpP ONTUMAIBHOIO pPELICHUS, MOAOOp JHMHUU TPEHJa, pelleHue
3aJ1a4 MPOTrHO3UPOBAHMUS).

B npouecce u3yuenus Kypca MHGOPMATHKU YriyOJEHHOro ypoBHS 6 11
Knacce oOydaromMMHUCS  OyAyT  JOCTUTHYTBI  CIEIYIOIIUME  MNPEIMETHBIE
pE3yNbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIYCKAIOUIUE OJIHO3HAYHOE
JIEKOJIUPOBAaHKUE COOOIIeHU (MpePUKCHBIE KOMABI), MCIOJIB30BaTh MPOCTEUIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIPABIATH OLIMOKU IPU Mepenaye
JAHHBIX, CTPOUTH KOJ, 00ECIEUYHBAIOIIMI HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPU HM3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHUS JAaHHBIX;

YMEHHUE pellaTh AITOPUTMHUYECKHE 3a/1aud, CBS3aHHBIE C AHAIM30M IpadoB
(3aauM  TOCTPOCHHS ONTHUMAIBHOTO TIYyTHM MEXIy BepIIuHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NMYHBIX  NYTEd  MEXAy  BEpUIMHAMHU
OPUEHTHUPOBAHHOTO ALMKINYECKOro rpada), yMEeHHe HCIOIb30BaTh JAEPEBbS MPU
aHaIM3€ W TIOCTPOEHUU KOJAOB M JJsi TMPEACTABICHHUS apUPMETHUECKUX
BBIPAKECHUI, TIPU PELICHUH 33124 [TOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JEPEBO
UTPHI TI0 33JIaHHOMY QJITOPUTMY, pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO
CTPATETHUIO UTPBIL;

yMEHUE pa3pabaTelBaTh W pEaJU30BbIBaTH B BHJE NPOrpaMM 0Oa30BbIE
aIrOPUTMBI, YMEHUE HCMOJIb30BAaTh B MPOrpaMMax JIaHHBIE PA3IUYHBIX THUIIOB C
Y4ETOM OrpAaHUYEHUN Ha WAMAa30H MX BO3MOYKHBIX 3HAYEHUW, NTPUMEHATH IpHU
pELICHUH 3a]1a4 CTPYKTYPBI JAHHBIX (CIIMCKHU, CIIOBAPH, CTEKU, OUepEe, JEPEBH),
UCIIOJIb30BaTh 0a30BbIE ONEpallMM CO CTPYKTYpaMH JaHHbBIX, HPUMEHSThH
CTaHJIAPTHBIE U COOCTBEHHBIE MOIPOTPaMMBI sl 00paOOTKH YUCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, MCIOJIb30BaTh IMPHU pa3pabOTKe MporpamMMm OUOIHOTEKH
NOANPOTrpaMM, 3HaTh (YHKIHMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB cpeibl pa3padOTKH, YMEHHE UCIIOIb30BaTh CPEACTBA OTIAKU [IPOrpamMM B
cpelle IpOorpaMMUPOBAaHMS, YMEHHE JTOKYMEHTUPOBATH IPOTPAMMBI;

yMEHHUE CO3/7aBaTh BeO-CTPaHUIIbI;



BIIQJICHUE OCHOBHBIMH CBEJEHUSMU O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpelCTBaX CO3JaHUsl M pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIUYHBIC
(penaiuroHHbIe) 0a3bl JAaHHBIX (COCTABIIAITH 3aMPOCHl B 0a3ax JAaHHBIX, BBIMOJIHATH
COPTUPOBKY M IOMCK 3alKceil B 0a3ze JaHHBIX, HAMOIHATH pa3paboTaHHYyIO 0a3zy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHUECKIE MOJIEIH ISl aHAlIM3a
O00OBEKTOB M TIPOIECCOB: (OPMYJIUPOBATH 11€JIb MOJCIUPOBAHUS, BBIMOJHATH
aHaliM3 pe3ylIbTaTOB, TMOJYYCHHBIX B XOJ€ MOJCIUPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIU MOJIEIUPYEMOMY OOBEKTY WM IPOLECCYy, MPEICTaBIATh
pE3yNbTaThl MOACTUPOBAHUS B HATJIATHOM BUJIE;

YMEHHE OpraHW30BBIBATh JIMYHOE WH()OPMAIIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3IUYHBIX CPEICTB MHQPPOBBIX TEXHOJIOTHUH, TOHMMaHHE
BO3MOXKHOCTEH IMH(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, ITHUGPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX IMPHHIIUIIOB PaOOTHI, BO3MOXHOCTEH W OTpaHUYCHHUS
NPUMEHEHUsI TEXHOJOTHUH MCKYCCTBEHHOTO HMHTEJIEKTa B PA3IUYHBIX 00JaCTX,
HAJIMYME TIPENICTABICHUA O Kpyre pelraeMbix 3aJad MAIIUHHOTO OOydYeHHUs
(pacrio3HaBaHus, KJIacCU(PUKAUKA ¥ TIPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  HWCIONB30BaHWM  HWHPOPMAIMOHHBIX  TEXHOJOTHMH B  Pa3IMYHBIX
npodecCUOHANIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrpoubnsie | IIpakTnyeckue
NpPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypchl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 Komibtotep - yHHBEpCanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHue 6
1.3 KommnsrorepHsie cetn
1.4 WNudopmannonnas 6€30MacHOCTb 7 2
Hroro no pasneny 24
Pa3nes 2. Teopernueckne 0CHOBbI HHPOPMATHKH
ITpencraBnenue nHGOpMaLUK B
2.1 pedt bopan 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1
23 Kommnerotepras apupmeTrnka 7 1
Hroro no pasneny 40
Pa3nes 3. AIropuT™Mbl M NIpOrpaMMHpOBaHHe
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMBl 8 2
33 YucneHHble METO/bI 5
34 AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX 5 1




JaHHBIX

3.5 AnropuT™MbI 00pabOTKH MacCHUBOB 10 3.5
Hroro no pasgeny 44
Pa3nen 4. UngopmanoHHbIe TeXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JJOKYMEHTOB 6 2.5
4.2 AHaJIN3 JaHHBIX 3
Hroro no pazgeny 14
PesepBHOe Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTnyeckune
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsI
pecypcbl
Pa3nes 1. Teopernueckne 0CHOBbI HHPOPMATHKH
Nudopmanus u nHPOpMaIIMOHHBIE
.1 dopman dopman 10 25
MIPOLIECCHI
1.2 MonaenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AropuT™Mbl M NIpOrpaMMHpOBaHHe
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
MIPOrpPaMMHUPOBAHUS
Hroro no pazgeny 50
Pa3nen 3. UnpopmaumoHHbIe TEXHOJIOTHHN
31 KomMmnberorepHo-MaTeMaTHUECKOE 2 ’
' MOJICTTHPOBAHHE
32 ba3sl jaHHBIX 10 4
33 Be0-caiitbr 14
3.4 Kommbrorepnas rpaduxa 8 3.5
3.5 3D-MoaenupoBanue 8 3
Hroro no pazneny 48




Pe3epBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTe/ibHbIE

pecypcsl

TpeOoBaHUs TEXHUKH 0€30MACHOCTH U
TUTHEHBI TPU paboTe ¢ KOMIBbIOTEpaAMU U
JIPYTUMH KOMIIOHEHTaMU ITU(PPOBOTO
OKPY>KEHUS

[TpunIUns! paboTHl KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C IOMOIIBIO IIIHH.
KoHTposuiepbl BHEIIHUX YCTPOMCTB

ABTOMaTHYECKOE BBIIOJIHEHNE IPOTPaMMBI
MIPOLIECCOPOM

OmnepaTuBHas1, TOCTOSTHHAS U
JOJITOBpEMEHHas naMsATb. KOHTpoIeps!
BHEIIHHUX yCTPOMUCTB. [Ipsmoit noctyn k
aMATH

COBpeMeHHLIC KOMIIBIOTCPHBIC
TECXHOJIOTHNH

[TporpammHuoe obecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPONCTB

CucreMHO€ ITPOrpaMMHOE OOecTIeueHUE.
OnepanmoHHbIE CUCTEMBI




Yrunursl. [[paiiBepbl yCTPOUCTB.

? [TapanenpHOE NPOrpaMMHUPOBAHKE

10 NHcTannsmus u AeMHCTAIUISALNS
MIPOTPaMMHOTO 00€CTICUCHUS
@aiinoBble cuctemsl. [IpuHIUIIBL

1 pa3MenicHusl 1 UMEHOBaHWUsI (PaiiyioB B
nonroBpeMeHHON mamsTh. [1a0moHsr myist
orucaHus rpymi (haiaos
3akoHonarenbcTBO Poccuiickoi

12 ®enepanyn B 001aCTH IPOrPAMMHOTO
o0ecrieueHus U JaHHbBIX
[IpuHUUITBI HOCTPOEHUS U annapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Paznenenue IP-cetn Ha noaceru ¢
MMOMOUIBIO MACOK MOJICETEH

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl gestenbHoctu B cetu HTEpHET.

17 Cepsucsel HTepHeTa. ['ocyjapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 HNudopmanmonHas 6€301macHOCTh

19 Bpenonocuble nporpammHoe o0ecrieueHme
1 METOJIbl OOPHOBI C HUM

20 [IpakTnueckas pabota 1o Teme
" AHTUBUPYCHBIE TPOTrPaMMBbI"

21 Opranu3zanus JMYHOTO apXHuBa




uHpopmanuu. PezepBHoe konupoBaHue.
[TaponpHas 3amura apxuBa

22

udpoBaHmre TaHHBIX

23

Anroputm mmdposanus RSA.
Creranorpagus

24

[TpakTryeckas pabota no Teme
"[udpoBanue JaHHBIX"

25

WNndopmans, 1aHHbIE U 3HAHUSL.
NudopmaniroHHble TpOIecCch B IPUPO/IE,
TEXHHUKE 1 00IIEeCTBE

26

HenpepbiBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curHasibl. HeoOX0mMMOCTh TUCKPETU3AINH
WHPOPMAIINH, IPeTHA3HAYCHHON /IS
XpaHEHWUsI, epeadr 1 00pabOTKH B
UPPOBBIX CUCTEMAX

27

JIBonuHOE KOoaupoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpHbIE KO/bl. [lekoaupoBanue
COOOIIEHMI, 3aIIMCAHHBIX C IIOMOIILIO
HEPABHOMEPHBIX KOJOB

28

VYcenosue ®ano. [Toctpoenne 01HO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOIIbIO JIEPEBa.
I'pap An. A. MapkoBa

29

EnuHuIp n3sMepeHust KoJauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXOI K
OLIEHKE KOJIMUECTBa WH(POpMAIIUU

30

CucTeMbl CYHCIICHUS

31

[TepeBoa uncen U3 OAHOM CUCTEMBI
CUYHCIICHHSI B IPYTYIO




32

ﬂBOI/I‘IHaH, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUUCIICHUAA,
CBs3b MCXKIY HUMHU

33

I[BOI/I‘IHaSI, BOCBMCpHYHAA U
meCTHaaAuaTCpuIHasg CUCTCMbI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

34

HBOI/ILIHEU'I, BOCBMCpHYHAA U
meCTHaAuaTCpuIHasg CUCTCMbI CUUCIICHUAA,
CBsA3b MCXKIY HUMHU

35

ApudmeTndeckre onepanuu B
MO3UIIMOHHBIX CUCTEMaX CUHCIICHUS

36

TpOI/ILIHaFI YpaBHOBCHICHHAA CUCTEMA
CUHMCIICHUA

37

ﬂBOI/I‘lHO-HeCﬂTI/I‘IHaﬂ CHCTEMA CUHCJICHUA

38

Konnposanue TekcToB

39

PacTtpoBoe koaupoBaHue N300paKeHUH

40

[TpakTryeckas paborta o Teme
"JluckpeTuszanus rpapuueckon
uHpopmanuu"

41

[IBeToBBIE MOJIETU. BekTOpHOE
koaupoBanue. @opmatsl (haitioB.
TpéxmepHas rpaduka. @pakraabHas
rpaduka

42

Konunpoanue 3Byka. OnieHka
nH(pOpPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE
JTUCKPETU3AINH U PA3PSIIHOCTH
KOJIMPOBAHUS




43

[IpakTrueckas paboTa mo Teme
" luckpeTrun3arus 3ByKOBOoW nHpopMarmn"

44

OcHOBBI aJIr€Opbl JTOTUKU

45

Jloruueckue onepanuu. TaOnuirbt
HCTUHHOCTH

46

Jlormueckue BBIPAKCHUS. Jlormueckue
TOXACCTBA. I[OKEB&TCJIBCTBO JJOTHYCCKHUX
TOXACCTB C ITIOMOIIIBIO Ta6J'II/II_I HNCTUHHOCTH

47

[IpakTnueckas pabota 1o Teme
«ITocTpoenue u aHanu3 Ta0OIHIL
UCTUHHOCTHU B TaOJIMYHOM MPOILIECCOPE»

48

Jlornueckue ornepanuu u onepanuy HaJl
MHOKECTBAMU

49

Jlormueckue Orcpanuru 1 OoIrcpanr Haq
MHOXKECTBaAaMH

50

3aKoHBI aNreOpsl JIOTUKU. DKBUBAJICHTHBIE
npeoOpa3oBaHus IOTHIECKUX BBIPAKCHUH

51

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUHI

52

Jlornueckue GyHKIIMN. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GYHKIUH OT KOJIMYECTBA APTyMEHTOB.
[TonHbIe cUCTEMBI TOTHYECKHUX (QYHKIUI

53

Kanonunueckue Gpopmbl JTOrmueckux
BbIpakeHHil. COBEpIIICHHbBIC
IN3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOCHHUS IO TaOJIHIIe UCTUHHOCTH




54

Jlormueckue IeMEHTHI B COCTaBe
KOMIThIOTEpA

55

Tpurrep. Cymmarop. MHoropa3spsiaHblit
CyMMaTop

56

[TocTpoeHune cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCh JOTMYECKOI0
BBIPA)KEHUS 110 JIOTUYECKOU CXeMe

57

MI/IKpOCXCMBI N TCXHOJIOT'USA UX
MMPONU3BOACTBA

58

IIpencraBneHue HenbIX YUCe B MaMATH
KomrbloTepa. OrpaHMYeHHOCTh AMaNa30Ha
quceN PU OTPAHUYEHUHU KOJIMYECTBa
pazpsnos. llepenonnenne paspsaaHon
CETKHU

59

be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC.
3HaKOBBIN OUT. JIBOMUHBIH
JOTIOJTHUTEBHBIA KOJT OTPHUIIATEIIbHBIX
qHUCe

60

[ToOuToBBIE JOrMUECKHE OIEpaLIUU.
Jlornueckwuii, apudmeTrnaeckuit u
HUKITUYECKUI CIBUTH

61

[udposanue ¢ TOMOIIbIO TOOUTOBOM
onepaunu «uckiroyvaromee MJIN»

62

HpeI[CTaBJIGHI/IC " XpaHCHUC B MaMATH
KOMITIBIOTCPA BEIICCTBCHHBIX YU CCIT

63

Brinmonsenue onepaunﬁ C BEIICCTBCHHBIMHA
YHuCJIaMH, HAKOIIJICHUEC OIIMOOK npu
BBIYMCIICHUAX




[TpakTrueckas padota o teme «3yduenue

64 MOPa3psAHOTO MATMHHOTO MPEACTaBICHUS 1 1
LEJIBIX U BEIIECTBEHHBIX YHCEI

65 AHanus alropuTMOB 1
Oransl peleHus 3ajad Ha KOMIBbIOTEPE.

66 NHcTpymeHTanbHbIE CpeACTBa: 1
TPAHCIATOP, OTJIAAYUK, TPOGUIHPOBIIUK
Cpena nporpammupoBanusi. Komnumsius

67 Y MHTEPOpPETALNS IPOTPAMM. 1
Bupryansable mamnnbl. THTErprpoBanHas
cpena pa3paboTku

68 Mertoabl OTIIaIK1 POTPaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE |
MIPOrPaMMHUPOBAHUS

70 O06paboTKa HEeTbIX YUCEe 1

71 O0paboTKa BEUIECTBEHHBIX YUCEIT 1

72 CrnyualiHble U IICEBIOCITYYaliHbIE YNCIIA 1

73 Betrsnenus. CiioxHbIe yCIOBUS 1

74 [uxiel ¢ ycmoBrueM 1
[{uKIIBI IO IEPEMEHHOM.

75 B3anmo3ameHs1eMOCTh pa3aInyHbIX BUIOB 1
LIUKJIOB

76 O06paboTka HATYpaJIbHBIX YHCEI C |
HCIIOJIb30BaHUEM IUKIIOB

77 HaxoxxaeHne Bcex MpOCThIX YUCET B 1 0.5

3aJaHHOM JUaIla30HC HpaKTI/I‘leCKaH
pa60Ta no TeMe «Pemenue 3agay METo0M




nepedopa

78 WNuBapuant nuxia

79 JIOKyMEHTHUpOBaHUE NPOTrpamMm

20 O06paboTKa TaHHBIX, XPAHSIIUXCS B
daitnax

&1 Pas3Ouenue 3amaun Ha m1oa3agadu
Hcnonp3oBaHne cTaHIapTHON OMONIMOTEKN

2 s3bIKa porpaMMmupoBanus. [loaxmouenue
OMOIMOTEK MOANPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH

83 [ToxnporpamMmel (ipoueypsl ¥ (QyHKITHH)

84 [ToxnporpamMmel (poueaypsl U QyHKIIH)

85 [IpakTnueckas pabota o Teme
"PazpaboTka moamporpamm"
Pexypcus. PexypcruBHBIE 00BEKTHI

26 (bpaxransr). PekypcuBHbIE IPOLIETYPHI
¢byukun. Mcnonb3oBanue cTeka s
OpraHM3allK PEKyPCUBHBIX BHI30BOB

27 [IpakTnueckas pabota 1o Teme
"PexypcuBHBIE TOANIPOrpaMMBbI"

28 MoaynpHBIN IPUHLIMI IOCTPOCHUS
IIporpaMm

89 YucneHHble METOBI

90 [IpakTnueckas pabota o Teme
«YucneHHoe pelieHue ypaBHEeHUID

01 Hcnonp3oBanne TUCKPETU3ALNUH B

BBIYHCIINTCIIBHBIX 3aJadax




92

[IpakTrueckas paboTa mo Teme
«[TpubmmKEHHOE BRIYUCIICHUE JUTHH
KPUBBIX U TUTOIIAACH HUTYD»

93

ITpakTnyeckas pabora no teme «Ilonck
MakcuMyMa (MUHUMYyMa) (pyHKIHUN»

94

OOpaboTKa CUMBOJIBHBIX JAaHHBIX.
AAropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJNYECTBA MOSBICHUI
CHMBOJIA B CTPOKE

95

AAropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHue CTPOKU Ha CJI0Ba 110
MpoOeTbHBIM CUMBOJIAM

96

AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOMCK MOACTPOKU BHYTPH TaHHOU
CTPOKH; 3aM€Ha HallICHHOM MOACTPOKYU Ha

JIPYTYIO CTPOKY

97

[TpakTryeckas paborta no Teme
"O6paboTKa CTPOK C UCMOJIB30BAHUEM
GyHKIUI cTaHIapTHON OMOIMOTEKH SI3bIKA
IIpOrpaMMupoBaHus”

98

['enepanmst ciioB B 3a1aHHOM aji)aBUTE

99

MaccuBbI ¥ TIOCIIEIOBATEIIEHOCTH YUCEIT.
[IpakTuueckas pabota 1o Teme
"3anonHenue Mmaccusa'

0.5

100

O0600uIEHHBIE XapaKTEPUCTUKH MACCHBA

101

JInHelHbBIN ITONCK 3aJaHHOTO 3HAUEHNS B
MaccuBe. [IpakTuyeckas pabora mo reme
"JInHelHbIN IOUCK 3aJaHHOr0 3HAUEHUS B

0.5




maccuse"

102

[IpakTuueckas padbora no teme "Ilonck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YHCJIOBOM MaccuBe"

103

CopTHpoBKa OAHOMEPHOIO MACCUBA.
IIpocTsie METOABI COPTUPOBKH.
IIpakTnueckas padora no teme "IIpocTsie
METO/]Ibl COPTHPOBKHU MaccuBa"

0.5

104

CoptupoBka cinusinueM. brictpas
COPTHPOBKA MaccHBa (aJIrOpuTM
QuickSort). Ilpaktuueckas pabora 1o reme
"BeicTpas copTupoBka Maccupa”

0.5

105

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuyeckas pabora o reme
" JIBOMYHBIN TOUCK"

0.5

106

JIByMepHBIC MacCUBBI (MaTPHIIHI)

107

AnroputMel 00pabOTKH MaTpHIL

108

Perenue 3anay aHaim3a JaHHBIX

109

Cpe,ZLCTBa TEKCTOBOT'O IIpoLeccopa

110

KomnerotrepHas BEpcTka TeKkcTa

[SEE QS PG T py—

111

[IpakTuueckas pabora no teme "BépcTka
AOKYMEHTOB C MaTEMaTUYCCKNMU
dbopmynamu"

112

NHCTpyMEHTBI pelieH3UPOBaHHUS

113

[TpakTruyeckas pabora o Teme
"MHOroCcTpaHU4HbIE TOKYMEHTHI"

114

OO0iauHbIe CCPBUCHI. Komnnextunas

0.5




pabota ¢ nokymeHntamu. [IpakTuyeckas
pabora o Teme "KonnexkruBHas pabota ¢
JTOKyMEeHTaMu"

115

AHanu3 naHHbeIX. boJbiine JaHHbIe

116

MarmmHHOe 00y4YeHHe

117

AHanu3 JaHHBIX C TOMOIIBIO STEKTPOHHBIX
TaOJINILL

118

[IpakTrueckas pabota o teme "AHanus
JAHHBIX C TOMOIIBIO JIEKTPOHHBIX
Tadymm"”

119

[Toctpoenue rpadukoB QyHKINH.
[IpakTrueckas paboTa mo Teme
"HarnsinHoe npencraBieHue pe3yJibTaTOB
CTATUCTUYECKON 00pabOTKM TaHHBIX B
BU/JIE IMarpaMM CPeJICTBAMU peaKkTopa
AJIEKTPOHHBIX TaOIUIT"

0.5

120

Jlunuu tpenna. [lpaktuueckas padota no
teme "[logOop nmuHuM TpeHaa,
MPOTrHO3KMpOBaHUE"

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YucneHHoe peleHue ypaBHeHHM
C TIOMOIIBI0 TTOI00pa mapameTpa”

0.5

122

OnTuMu3zaIus Kak MOUCK HAWITYYIIETO
pelIeHHs B 3aJJaHHBIX YCIOBUSX.
IIpakTnueckas padbora no teme "Pemienue
3a]1a4 ONTUMH3AIHNHU C TIOMOIIBIO
AJIEKTPOHHBIX TabuL"

0.5

123

PesepBHOE Bpems




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 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 Pe3epBHOE Bpems 1
133 PesepBHoe Bpemst 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O

[NPOT'PAMME

136

21.5




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTtpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

KonunuectBo nnpopmanuu

AJ'IFOpI/ITMBI CXXaTusa JaHHBIX

Anroputm Xaddmana

[TpaxTnueckas padbota no teme "CxaTue
JAaHHBIX C TIOMOIIBIO aJIrTOPUTMa
Xapdmana"

Anroputm LZW

ANTOPUTMBI CKaTHUS IAHHBIX C TIOTEPSIMH.
[TpakTuyeckas pabdora no teme "CxaTtne
JIaHHBIX ¢ noTepsMu (anroputmsl JPEG,
MP3)"

0.5

CKOpOCTL nepcaadu AaHHbIX

[TomMexoycTONYUBBIE KOJIbI

[TpakTrueckas pabota 1o Teme
"[TomexoycToitunBbIe KOIBI"

10

Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
B3anMojeiicTBre. CucteMHbIi A }eKT.
Ympasienue Kak nHHOPMAITMOHHBIN
nporecc. OOpaTHas CBS3b

11

Mogenu u MOZACIINPOBAHUC

12

I'padsr




13 Pemenue 3amau ¢ momoinsto rpadoB

14 HepeBbs

15 OCHOBBI TEOPUU UTD
[TpakTnyeckas padora no teme "[lonck

16 BBIMIPBIIIHON CTPATETHH B UTPE C MOTHOM
uHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [TpakTnueckas pabota no teme "Cpezacraa
HCKYCCTBEHHOI'O MHTeJIJIeKTa"
dopmanuzanys NOHIATHS aJITOpUTMA.

19 Mammuna TeropuHra kak yHuBepcaabHas
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTuyeckas pabora o Teme

20 "CocTaBieHHEe IPOCTON MTPOrpaMMBbI [
MamuHbl TeropuHra"

21 Mammna ITocta

22 Hopwmainbnsie anropudmber MapkoBa
ANTOPUTMUYECKU HEpa3pelINMbIE 331a4H.

23 3anavya octaHoBa. HEBO3MOXKHOCTD
aBTOMATUYECKOM OTJIaKU IPOrpaMMm

24 CnoXHOCTb BBIYMCIIEHUI
ITouck MpOCTHIX YKCEN B 3aJaHHOM

25 JMarna3oHe ¢ IOMOIIbIO aITOpUTMa
«pemeto Iparochenar

26 [TpakTnyeckas pabdora no teme "[lonck

MMPOCTBIX YHUCECJ B 3aJaHHOM z[Hana30He"




27

MHoropa3psiiHbIe LeNbIe YHcia, 3a1a9u
JUTMHHOM apu(METHKH

28

[TpakTnueckas paboTa 1o Teme
"Peanu3anus BEIYUCICHUN C
MHOTOpa3psAHbIMU YHCIaMH"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaXkeHus ). X3II-TabIUIIbI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBaps JJIS 33/IaHHOTO TEKCTa

30

[TpakTuyeckas pabora o Teme
"TTocTpoenue andaBUTHO-4ACTOTHOTO
cJIoBaps 171 3aJaHHOIO TeKcTa"

31

AHanu3 TekcTa Ha eCTECTBEHHOM S3BIKE.
Briaenenue nocieaoBaTeIbHOCTEH O
mrabsony. PerynspHbie BhIpaKeHHs.
YacToTHBIN aHaIN3

32

[TpakTrueckas pabota nmo Teme "AHanu3
TEKCTa Ha €CTeCTBEHHOM S3bIKe"

33

Creku. AHanu3 mpaBUILHOCTH CKOOOYHOTO
BBIPAXKEHUS

34

Brruncnenue apupmeTnieckoro
BBIPAXEHMUSI, 3alIMCAHHOTO B MOCT(HUKCHOMN

dbopme

35

[TpakTyeckas pabora o Teme
"Bprunciienue apupMeTuaecKoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MOCT()UKCHOM

dbopme"

36

Ouepenu. Mcnonp30Banue ouepenu Ais




BPEMCHHOI'O XpaHCHUS JaHHBIX

37

[TpakTnueckas paboTa 1o Teme
"Ucnonws3oBanue ouepenn"”

38

HepeBbs. Peanuzanus nepesa ¢ OMOIIBIO
CCBIJIOUHBIX CTPYKTYp. J|BonuHbIE
(ounapusie) nepesbs. [locTpoeHue nepesa
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPAXKCHUS

39

[TpakTudeckas paboTa 1mo Teme
"Ucnonbp3oBaHue 1€pEBbEB IS
BBIYUCIICHHS apU(METHIESCKIX
BbIpaKeHUI"

40

PexypcuBHbBIE anropuT™MBI 00X0/1a JAepeBa.
HMcnonp30BaHue cTEKa U OUEPEIH IS
ob0xofa repeBa

41

PekypcuBHBIE aJITOpUTMBI 00X0/1a IepeBa.
Hcnonp30BaHue CTeKa M O4ePEIn IS
o0xoma nepeBa

42

AnroputMmsbl Ha rpadax. [loctpoenue
MUHUMAaJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
MIAPUHY

44

Konn4ecTBO pa3IMuHBIX IIyTEH MEXKAY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIlMKIIMYECKOoro rpada

45

Anroputm JlefKCTpBI.




46

[IpakTuueckas paboTa 1mo Teme
"Bpruncienue JIMHbBI KpaTyauilero myTa
MEXy BepIiiHaMHu rpada (aIroput™
HerikcTpsn)"

47

Anroputm ®noiga—Y opiuaia

48

3ajauu, pellaeMble ¢ TOMOIIbIO
AUHAMHUYCCKOIr'0 MporpaMMUpOBaHUs:
BBIUHCJIEHUE PEKYPCUBHBIX (DYHKIIUI

49

[TpakTuyeckas paborta o Teme
"Bbrunciienue peKypcUBHbBIX (DYHKIIMHI C
MIOMOUIbIO TUHAMUYECKOTO
IpOrpaMMHUpOBaHU"

50

38.,[[3‘11/1, peuiaeMbIC€ C ITIOMOLIBIO
AUHAMHUYCCKOI'0 IpOorpaMMHUpPOBaHUs:
MOACYET KOJIMISCTBA BapHUaHTOB

51

ITpakTrueckas padota o teme "Ilomcuér
KOJIMYECTBA BAPUAHTOB C MOMOIIBIO
JTUHAMHYECKOT0 IporpaMMupoBaHus"

52

3agauu, penraeMple ¢ TOMOIIBIO
JTUHAMHUYECKOTO MMPOTPAMMHUPOBAHUS:
3aa4d ONTHUMHU3AIUN

53

ITonsTHE O Mapagurmax
nporpammupoBaHusi. O030p SA3BIKOB
IPOrpPaMMHUPOBAHUS

54

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM
MporpaMMHUpPOBaHUU

55

O0BeKTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB




56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3
[TpakTnueckas paboTa 1o Teme

57 "Hcnonb30BaHre TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[Tpaktuyeckas pabdora "Pazpaborka

59 IPOCTOI MPOrpaMMBbl C HCHOIB30BAHUEM 1
KJ1accoB"
Wukancynanusa. [Ipaktuueckas pabota no

60 teMe "Pa3paboTka kiacca, UCIOJIb3YHOIIETO 0.5
MHKAINCyJsIu0"

61 Hacnenosanwue. [Tomumopduzm

& [TpakTnueckas paboTa 1o Teme 1
"PazpaboTka nepapxuu kiaccon"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.

63 [TpoexTrpoBanue uaTepderica
10JIb30BaTEIsI

64 [TpoexTrpoBanue uHTepdeiica
MOJIb30BATEs

65 Hcnonp30BaHue TOTOBBIX YIPABISEMBIX
AIIEMEHTOB JIJIsl IOCTPOeHUst HHTep(erica
[IpakTuueckas paboTa 1mo Teme

66 "Pa3paboTka nmporpaMMsl ¢ TpadUueCcKUM 1
uHTepdericom"

67 W3yueHne BTOPOro s3bIKa

IIPOrpaMMUPOBAHUS




68

N3ydenue BTOpOro A3bIka
IPOrPaMMHUPOBAHUS

69

DTanel KOMITBIOTCPHO-MAaTEMATUUICCKOT'O
MOACIINPOBAHUA

70

Juckperusanus Ipu MaTeMaTH4eCKOM
MO/ICJIMPOBAHUU HEMPEPHIBHBIX MPOIIECCOB.
MogaenupoBaHue IBUKEHHUS

71

[TpakTudeckas paboTa 1mo Teme
"MopenupoBaHue ABUKEHUSA"

72

MopenupoBaHue OMOJTOTUYECKUX CHCTEM.
[IpakTrueckas paboTa 1mo Teme
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

0.5

73

MartemMaTudeckue MOJACIN B DKOHOMHUKE.
BreranciaurensHbIC OKCIICPUMECHTEI C
MOICIISIMH

74

BepostHocTHbIE MOAenH. [IpakTnueckas
pabota no Teme "HMmuTanronHoe
MOJICJINPOBAHUE C TOMOIIBIO METOJ1A
Momnte-Kapio"

0.5

75

KoMnbroTepHOE MOAENMPOBAHUE CUCTEM
yIIpaBICHUS

76

O06paboTka pe3yabTaToB SKCIIEPUMEHTA

77

Tabnuunble (pensauroHHbIe) 0a3bl JaHHBIX

78

[Touck, copTupoBKa U PUIBTpALIUS
JaHHBIX. 3ampoCchl Ha BBIOOPKY JaHHBIX.
3anpocsl ¢ nmapameTpamu. Beruucisembie
TOJISl B 3allpocax

79

[TpakTuueckas pabora no Teme "Pabora c




roToBOM 0a30i JaHHBIX"

Muororabanyabie 0a3bl JaHHBIX. THIIBI

80 cBs3ell Mexay Tabauamu. Baemnuit
K04, IlenocTHOCTE 0a3hl JaHHBIX
[TpakTudeckas paboTa 1mo Teme

81 "Pa3paboTka MHOTOTaOIUIHON 6a3bl
TaHHBIX"

%) 3anpockl K MHOTOTA0IMYHBIM Oa3aM
JTAHHBIX

23 [TpakTrueckas padota mo Teme "3anpocsl K
MHOTroTa0JIM4HOoN 6ase qaHHbIX"

84 SA3bIK ynpaBieHus TaHHbIME SQL
[TpakTnueckas paboTa 1o Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIBIO S3bIKA
SQL"

26 Hepensitmonneie 6a3bl TaHHBIX.
DKCIEPTHBIE CUCTEMBbI

87 HHTepHEeT-IPUII0KEHUS
[ToHsiTE O cepBEpPHOM U KIIMEHTCKOM

88 qacTax cata. TeXHOJOTUus «KJINEHT —
cepBep», €€ JOCTOMHCTBA U HEOCTaTKU

89 OcHoBbl s13p1ka HTML

90 [TpakTnueckas pabota no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHossl si3p1ka HTML

92 OcHogsl s1361ka HTML

93 [Ipaktuueckas padota mo teme "Co3znanue




BEO-CTPaHMIIBI, BKIIFOYAIOIIEH
MYJIbTUMEANIHBIC 00BbEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

94

OcHoBbI KackaaHbIX TabmuIl ctuieit (CSS)

95

[TpakTudeckas paboTa 1mo Teme
"OdopmiieHrE CTpaHUIIBI C TTOMOIIBIO
KacKaJaHbBIX Ta0muI cTriei"

96

Cuenapuu Ha s3pike JavaScript

97

Cuenapun Ha s3bIKe JavaScript

98

®opmbl Ha BEO-CTpaHULIE

99

[TpakTuyeckas padora no Teme "O6paboTka
JTaHHBIX Gopm"

100

Pa3mermenue BeG-caiiToB. Ycmyra
XOCTHHTra. 3arpy3ka ¢ailioB Ha caiT

101

Kanpuposanwue. Mcnpasnenue
nepcrekTuBbl. ['ncrorpamma. Koppexkiust
YPOBHEH, KOPPEKLIUs 1IBETA.
ObecrBeurBaHuE LIBETHBIX U300pakeHU I

102

BBox n300paskeHuit ¢ UCIIOJIb30BaHUEM
Pa3INYHBIX IIUPPOBBIX YCTPOHCTB.
[TpakTrueckas padota mo Teme "OOpaboTKa
nndposbix pororpadmit”

0.5

103

Perymn. Pabora ¢ obnactsamu. OuibTpsl.
[TpakTrueckas padota mo Teme "PeTymib
ndpoBbix Gororpadmit”

0.5

104

MHorocnoiiabie n3o0paxxkenus. TekcToBble
ciou. Macka cnos. Kananel. Coxpanenue
BBIAEIIEHHON 001aCcTH




[IpakTuueckas paboTa 1mo Teme

105 . 1 1
"MHorocnoitHbIe n300pakeHus"
[ToaroroBka umIrocTpaIuii A Be0-CalToB.

106 [TpakTrueckas paboTa 1o Teme 1 0.5
" AHUMUPOBaHHbIE U300pakeHus"

107 Bekropnas rpaduka. Bexropuzars 1
pacTpOBBIX N300pakeHUN

108 [TpakTuueckas pabdora no reme "BekropHas | 1
rpaduxa"

109 ITpyHLIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS 1
TPEXMEPHBIX MOJIEIIECN

110 [Ipaktuueckas padota mo teme "Co3znanue | |
MPOCTBIX TPEXMEPHBIX Mozenei"

111 Cerounsie Moaen. Marepuasl 1

112 [TpakTuyeckas pabdora o reme "CeTouHble 1 |
Mozenn"

113 MonennpoBaHie HCTOUHUKOB OCBEILIECHUS. 1
Kamepsl

114 [TpakTnyeckas pabora no Teme | |
"Pennepunr"

115 AnautuBHble TexXHOJOTUHU (3D-npuHTEpHI) 1

116 ITonsiTHE O BUPTYaIbHON PEATLHOCTH U 1
JIOTIOJIHEHHOM PEAIbHOCTH

117 Pe3epBHOE Bpems 1

118 Pe3epBHOE Bpems 1

119 PesepBHOE Bpemst 1

120 Pe3epBHOe Bpems 1




121 PezepBHOE Bpems 1
122 PesepBHOE Bpemst 1
123 PesepBHoe Bpems 1
124 Pe3epBHOE Bpems 1
125 PezepBHOE Bpems 1
126 Pe3epBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 PezepBHOE Bpems 1
130 PesepBHOE Bpemst 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PezepBHOE Bpems 1
134 PeszepBHOE Bpemst 1
135 PeszepBHoe Bpemst 1
136 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

ITPOTPAMME




IMPOBEPSIEMBIE HA EI'D 11O UH®OPMATHUKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0611ero
oOpa3zoBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHne OCHOBHBIX TPUHIIMIIOB yCTPOMCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHACHLUN
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIAJICHUE HABBIKAMH PabOTHI C
OTEpAIlMOHHBIMH CHCTEMaMU M OCHOBHBIMH BHUJaMH IMPOTPAMMHOIO
obecrieueHUss Uil pelieHWs  y4eOHBIX  3a7a4 10  BhIOpaHHOU

Cricnyajin3alnuu

1.2

Hanmnume mpencraBnennii o 0a30BbIX MPUHIMIIAX OPTaHHU3AIUA |

(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CeTei

1.3

ITonnmanue OCHOBHBIX MPUHOUIIOB IOUCKPETHU3AINU PAa3JIMYHBIX BUIOB

uH(popManuu

1.4

[Tonnmanue ©a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOM M TEKCTOBOM
uHpopManuy (3aUCh YHCENl B IO3MIHMOHHOW CHCTEME CYHCICHUS,
JETUMOCTD LIEJIBIX YHCEN; HAaXOXKJICHHE BCEX MPOCTHIX YMCEI B 3aJlaHHOM
aManasoHe; 00pabOoTKa MHOTOPa3psAHBIX — IENBIX  YWCEN;, aHaJH3

CUMBOJIbHBIX CTPOK U JIPYTUX), AITOPUTMOB ITIOMCKA U COPTUPOBKHU

1.5

3HaHue (yHKIMOHATBHBIE BO3MOXKHOCTH HWHCTPYMEHTAJIBHBIX CPEACTB

cpensl pa3paboTKu

1.6

Brnagenne OCHOBHBIMH CBEACHHSIMH O 0a3ax HaHHBIX, WX CTPYKTYpeE,

CpeACTBAX CO3JaHUSA U pa6OTLI C HUMH

1.7

[ToHrmMaHue BO3MOXXHOCTEN U OTPAHUYECHUN TEXHOJOTHI UCKYCCTBEHHOTO
HHTCIUICKTA B Pa3JIM4YHbIX 06HaCT$IX; HaIn4ue HpGIICTaBJICHI/If/'I 06
UCIONIb30BaHUM  WHGOPMAIMOHHBIX  TEXHOJOTHMH B pa3lUYHBIX

npodeCCHOHATBHBIX chepax

1.8

BiianeHne TEOpeTHYECKHMM amnmapaTroM, IO3BOJIAIOIIMM  OCYILECTBIIATH
MIPEACTABICHUE 3aJaHHOI0 HATYpPaJbHOI'O YMCJIA B Pa3IMYHBIX CHCTEMaX
CUMCIICHUS; BBINOJHATH TNPE0oOPa3OBaHUS JIOTUYECKUX BBIPAKEHHIH,
UCHONb3Yysl 3aKOHBI alreOpbl JIOTHUKHU; ONpPENeNsaTh KpaT4alIui MyTh BO

B3BEIICHHOM rpade ¥ KOJWYECTBO MYyTEeH MEXAy BepIIHHAMH




OPHEHTUPOBAHHOTO AlIMKIMYECKOTo rpada

Ymems

2.1

YMEHHE HCIOIb30BATh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJACIN  JUIs
aHanu3a 00BEKTOB U IMPOLECCOB: (HOPMYTUPOBATh 11€7b MOJECITUPOBAHMS,
BBIIIOJIHSATh AQHAIU3 PE3YyJbTAaTOB, MOJYYEHHBIX B XOJ€ MOJIECIMPOBAHHS,
OLICHMBATh aJICKBaTHOCTh MOJEIN MOJICIUPYEMOMY OOBEKTYy WU

mponecCy; NpeaACTaBIATh PE3YJIbTATEI MOACIUPOBAHNUSA B HATIITHOM BU/IC

2.2

YMmenue kinaccupuIMpoBaTh OCHOBHBIC 33Jaydl  aHAIW3a JaHHBIX
(mporHo3upoBaHue, KIaccuguKanus, KJIacTepU3aIus, aHaIu3
OTKJIOHEHWH); TIOHMUMATh IIOCIIEAOBATEILHOCTh PEIICHHUS 3a7ad aHaJn3a
JaHHBbIX: C60p NEPBUYHBIX JAaHHBIX, OUUCTKA U OLCHKA Ka4CCTBAa JJaHHBIX,
BBIOOp ¥ (WM) TIOCTPOCHHWE MOJCIH, TpeoO0pa3oBaHUE JTaHHBIX,

BU3yalin3alud JaHHBIX, HHTCPHOPCTALUA PE3YJILTATOB
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YMmeHue onpenensiTh HHPOPMAMOHHbBIN 00BEM TEKCTOBBIX, I'paUuecKuX
Y 3BYKOBBIX JIaHHBIX IIPH 33/IaHHBIX MapamMeTpax IUCKpPETH3aluu. Y MEHUE
ONpEAEIATh CPEIHIOI CKOpPOCTh IE€pelayd  JIaHHBIX, OLIEHHUBATH
U3MEHEHHE BPEMEHHU Iepellaud IpU HU3MEHEHHH HMH()OPMAIMOHHOTO

00bEMa TaHHBIX U XapaKTEPUCTUK KaHaJa CBS3U

2.4

YMmenue CTPOUTHL KOM, 06eCHeqHBaIOHlHﬁ HaNUMCHBITYKO BO3MOKHYIO

CPEIHIO0 JUIMHY COOOILIEHUS MPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue uCnonap30BaTh IPU PELIEHUWH 3aJa4 CBOWMCTBA IMO3ULIMOHHOU
3alUCH YHUCEJl, aJrOPUTMBbI IOCTPOCHUS 3alMCU YKCIA B MO3ULMOHHOU
CHUCTEME CYHCIICHHS C 3aJlaHHbIM OCHOBAHMEM M ITOCTPOEHUS YHCIA I10
CTPOKE, COJEpKAIIEW 3alucCh 3TOr0 YHWCIA B IO3ULUOHHOM CHUCTEME
CUMCJIIEHHS  C  33J]aHHBIM  OCHOBAaHUEM;  YMEHHE  BBINOJHSITH

apI/I(bMeTI/I‘-ICCKI/Ie oncpanru B HO3UIUOHHBIX CUCTCMAX CHHUCIICHHUA

2.6

VYMeHHe CTPOWTH JIOTUYECKOE BBIPAKEHHE B JIU3IBIOHKTUBHOH |
KOHBIOHKTHBHOM  HOpPMaNbHBIX ¢dopMax 1O 3aJaHHOM  TadiuIe
UCTUHHOCTH; HCCIeloBaTh 00JacTh  MCTMHHOCTH  BBICKA3bIBaHMS,

COACPIKAIICTO MEPEMEHHEBIC; PCIIATh HECIIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHue pemarb aJIrOpUTMHUUECKHE 3a]aud, CBS3AHHBIE C aHAJIN30M
rpadoB (3amaud MOCTPOEHUS ONTUMAJIBLHOTO MYTH MEXAYy BepIIMHAMU
rpada, onpeneiaeHHs] KOJIMYECTBA PA3IMYHbIX MyTEeH MEXIy BEpIIMHAMU

OPHUCHTHPOBAHHOT'O AlTUKIIMYCCKOTO rpaq)a)

2.8

YMeHue UCIoIb30BaTh ACPEBbs IIPH aHAIN3E U IIOCTPOECHUU KOJOB M IS
NpeJCTaBICHUA apu(METHUECKUX BBIPAKEHUH, NpU pEIICHWH 3a/1ad

ITIOMCKAa W COPTUPOBKH, YMCHHC CTPOHUTL ACPCBO HIPLI 110 3daJaHHOMY




IrOpuTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YMeHue AHAJIM3UPOBATL AJIIrOpUTMBI C  HUCIIOJIB30BAHHUCM Ta6J'II/II_[
TPAaCCUPOBKHU; OIPEACIIATH 0e3 HCIOJb30BaHU KOMIIBIOTEPa PE3YyJILTAThI
BBIITOJIHCHHUA HECJIOXKHBIX IMPOrpaMM, BKIHOYAIOMIUX HUKIIbI, BETBICHUA W

moAIporpaMmal, IpH 3a1aHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensTh CI0XKHOCTh HM3yd4aeMbIX B Kypce 0a30BbIX
AJITOPUTMOB (CyMMHpOBAHHE 3JEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIe AITOPUTMBbI, JABOWYHBIA TOWCK) U TPUBOAUTH MPUMEPHI

HECKOJIBKHX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU ISl pCIICHUSA OJIHOM 3aJa4n

2.11

Bnamenne yHHBEpCAlbHBIM SA3BIKOM IPOIPAMMHMPOBAHHS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUMAxX JAHHBIX U CTPYKTypax MAaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIC
VOPABISIOIIAE  KOHCTPYKIMHM;,  YMEHHE  OCYHISCTBIATH  aHAJH3
NPE/UIOKEHHOW ~ MPOrpaMMbl:  ONPEICNIATh  Pe3yJbTaThl  PabOTHI
POrpaMMBbI TIPH 3aJaHHBIX MCXOJMHBIX JAHHBIX; ONPEACIATh, P KaKUX
HNCXOOHBIX JAaHHBIX BO3MOXHO HOJ'Iy‘-IeHI/Ie YKa3aHHBIX pe?)yJIbTaTOB;
BBISIBIIATh JIaHHBIE, KOTOpPBIE MOTYT MPHBECTH K OMHKOKe B pabore
nporpamMMbl;  (OPMYJIHPOBAaTh  NPEMIOKEHHS [0  YIYYLIICHHUIO

IMporpaMMHOTO KOoa

2.12

VYMeHue peanu3oBbIBaTH Ha BBIOPAHHOM JUIi  W3Y4YCHHS  SI3BIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE AJITOPUTMBI 00pabOTKN YHCEII, YUCIOBBIX MTOCIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE 4YHWCIa B BUAEC HabOpa MPOCTHIX
COMHOHTEJICH; HaXOXJICHHE MaKCUMaJbHOM (MHUHUMAaIbHON) LU(DPHI
HATypaJIbHOTO YHCIA, 3alMCAHHOTO B CHCTEME CUHMCIICHHUS C OCHOBAHUEM,
He mpeBblmaonmM 10; BbluucieHHe OOOOLIEHHBIX XapaKTEPHCTUK
SNIEMEHTOB MacCHBa WJIM YHCIOBOH IMOCIEIOBATEIBHOCTH (CYyMMBI,
NPOU3BEACHUSI  CPEOHEro  apu(PMETHYECKOro, MHHHUMAIBHOTO |
MaKCHMAJIFHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIIECTBOPSIOIINX
3aJJaHHOMY yCJIOBHIO); COPTHPOBKY OJJI€MEHTOB MAacCHBa; YMEHHUE
UCMOJb30BaTh B NpPOTrpaMMax JaHHbIE PaA3IMYHBIX THUIOB C Y4ETOM
OTpaHMYCHUI HA JUANa30H MX BO3MOKHBIX 3HAYCHUH, NMPUMEHSTH IIPU
pELIEHNN 3334 CTPYKTYpPBl JAHHBIX (CIUCKHU, CIOBAapH, CTEKH, OUEpEdH,
JepeBbs); NPUMEHATh CTaHAAPTHBIE M COOCTBEHHBIE MOAIPOTPAMMBI IS
O6pa6OTKI/I YHUCJIOBBIX OJAHHBIX W CUMBOJIBHBIX CTPOK; HMCIIOJIB30BaTh IPHU
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHUE HCII0JIb30BaTh

CPEICTBA OTJIA/IKH MPOTPAMM B CpeJie MPOrpaMMHUPOBAHUS




Vmenue HCIIOJIB30BAaTh OJICKTPOHHBIC Ta6J'II/IHBI JJIA aHaJIu3a,

NpeACTaBIeHUs M 00pabOTKM JaHHBIX (BKJIIOYas BBHIOOP ONTHUMAIBLHOTO

2.13 peleHusi, moa0op JUHUM TPEHJa, pelleHHe 3alad MPOrHO3UPOBAHMS);
YMEHHE HCIO0Jb30BaTh TaOJMUYHbIE (pPEISALUOHHBIE) 0a3bl JaHHBIX H
CIIPaBOYHBIE CCTEMBI
YMeHue OpraHu30BbIBATH JIMYHOE HH()POPMALMOHHOE IPOCTPAHCTBO C

514 UCTOJNBb30BAHUEM  PA3JIMYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJOTHIA;

MMOHHMAaHWE BO3MOKHOCTEH I_II/I(prBBIX CCPBHUCOB TOCYAApCTBCHHBIX

ycIyT, TUGPOBBIX 00pa30BATEIIBHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O HHO®OPMATHUKE

Kox

IIpoBepsiemMblii 3JIeMEeHT COIep:KAHUS

1

[Mudposasi rpaMOTHOCTH

1.1

OcHOBHEBIE TEHACHIWHN Pa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHiA.
HapaJIJIGJIBHbIG BBIYHCIICHHA. MHOFOHpOHeCCOpHLIC CHUCTCMBI.

PaCHpCI[eJ'IéHHLIe BBIYUCINUTCIIbHBIC CUCTCMBI U 06pa60TKa OOIBIINX JaHHBIX

1.2

HpI/IHHI/IHBI HOCTpOGHI/ISI n ar[napaTHme KOMIIOHCHTBI KOMHBIOTepHBIX ceTeﬁ.
CereBbie mpotokonbl. Cerb HWHTepHer. Appecauuss B cetu HWHTepHer.
[Tpotokonsr creka TCP/IP. Cucrema nomenHsix umEéH. Pa3nenenne IP-cetn

Ha II0JICETH C IIOMOIIBIO MAaCOK IIOJCETEH

1.3

daiinoBas cuctema. [louck B daitnoBoii cucteme. [IpuHIUnBl pa3menieHus u
MMeHOBaHMs (aityioB B monroBpeMeHHON mamsaTH. [1laGionbl mist onucanus

rpyni ¢aiinos

1.4

CKOpOCTB nepeaadn JaHHBbIX. 3aBHCHUMOCTh BpEMCHH I@I€p€aadyu OT

MH(POPMALMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTHK KaHajla CBS3H

1.5

udpoBanue naHHbIX. CHMMETPUYHBIE U HECUMMETPUYHBIC IIUQPHI.
udpsr npocroit 3amensl. ludp Lesapsa. 1ludpp Buxenepa. Anroputm
mmdposanus RSA

1.6

Koppl, no3posstomue oO0HapyKUBaTh U UCHPABIATh OIIMOKH, BO3HUKAIOIINE
nmpu rnepengade AaHHbIX. Paccrosnme XsmmuHra. KoampoBanHue ¢

noBTopeHreM 0utoB. Koasl XommuHra

Teopernueckne 0CHOBBI HH()OPMATUKH

2.1

JlBouyHOe  KoAMpoBaHHE. PaBHOMEpHblE UM  HEpPaBHOMEPHBIC  KOJBbI.
JlexonupoBaHue COOOIIEHUM, 3alMCAHHBIX C IOMOILBIO HEPAaBHOMEPHBIX
konoB. YcinoBue Pano. IlocTpoeHne OIHO3HAYHO NEKOAMPYEMBIX KOAOB C

MOMOIIIBIO JIepeBa

2.2

TeopeTnueckne TOIXOJBI K OIEHKE KOJM4YecTBAa HWHQOpMAIu. EXUHUIGI
U3MEpeHHs KoJimdecTBa HHGopMaruu. AjdaBUTHBIA TOAXOA K OICHKE
Kolr4uecTBa WHpOpManuu. 3akoH aauuTuBHOCTH uH(popmammu. Dopmyna

Xaptinu. Uadopmarnus u BepostHocTs. Dopmymna [llennona

2.3

Cuctrembl cuncnenusi. Pa3BépHyTas 3amuch 1EIBIX U JPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cyuciieHus. CBOKWCTBA MO3UIIMOHHON 3aIllMCH YHUCIA:
KOJMYECTBO HUGpP B 3aMKMCH, MPU3HAK JEITUMOCTH YHCJIa Ha OCHOBAHHUE

CUCTCMBI CYMCJICHU. AHFOpI/ITM NnepeBoJia mejioro 4ucjia wus3 P-uunoit




CUCTEMBI CUMCIICHHS B JECATUYHYI0. AJITOPUTM IIEPEBOA KOHEYHOU P-muHOM
ApoOu B JECATUYHYIO. AJITOPUTM IEPeBOja LEIOro 4Mcia U3 JAEeCATHUHOU
cucteMbl curcieHus B P-uunyto. [lepeBon koHeuHOU qecsiTHUHOM apoOu B P-
nyHyro. JIBouyHas, BOCBMEpHUYHAsl M IIECTHAALATEPUYHAS CHUCTEMBI
CUHCIIEHUS, CBSA3b MEXAYy HHUMU. ApHpMeTHYecKHe OIepalud B

IIO3UIIMOHHBIX CUCTEMAX CUHHUCIICHUA

2.4

TpOI/I‘lHaH YpaBHOBCHICHHAsA CHUCTEMA CYHCIICHH. I[BOI/I‘-IHO-JICCHTI/I‘{HB.}I

CuCTEéMa CHUCIICHUA

2.5

KomupoBanue TtekcroB. KommpoBka ASCII. OpHOOaiTHBIE KOIMPOBKH.
Crannmapt UNICODE. Komuposka UTF-8. Onpenenenne nHGOPMAITMOHHOTO

00bEMA TEKCTOBBIX COOOILEHUM

2.6

KomupoBanue  m3oOpaxkenuit. OueHka  HMHPOPMALUMOHHOTO  00BEMaA
rpadMUecKuX JAHHBIX NPH 3aJaHHBIX pa3pelIeHUU U IIIyOMHE KOIUPOBAHUSA
uBeta. L[BetoBbie Monenu. KonupoBanue 3Byka. OueHka HHPOPMALMOHHOTO
00bEMa 3BYKOBBIX JaHHBIX IPHU 33JaHHBIX 4YacTOTE€ JAUCKPETU3ALUU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbIcKa3biBaHUsS. BbickasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue oneparuu. TaOnuibl UCTUHHOCTU. Jlormyeckue BbIpaKEHUS.
Jlornueckne ToxknectBa. Jlormueckne omepanMM M ONEpalUM  HaJ
MHO>KECTBaMHU.

3aKkoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE IMPeoOpa3oBaHUs JIOTHUECKUX
BBIpa)XKEHMI. JIornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUIA.

Jlornueckue ¢GyHKIMU. 3aBUCHUMOCTH KOJHMYECTBA BO3MOXHBIX JIOTUYECKHUX
(GYHKIMI OT KOJIMYECTBA apryMEHTOB.

Kanonndeckue (pOpMBbI JIOTHYECKUX BBIPAKECHUN

2.8

COBepI_HeHHLIe AU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUS I1O Ta6m/1ue HCTUHHOCTHU

2.9

Jlornueckue »sneMeHTBl B cocTaBe KomimbtoTepa. Tpurrep. Cymmarop.
Muoropa3psaansiii cymmatop. [loctpoeHne cxeM Ha JOTHUECKHUX SJIEMEHTax
0 33JIaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aMUCh JIOTMUECKOTO BBIPAKEHUS

110 JJOTUYECKOH cXeMe

2.10

Mogaenu u monenupoBanue. Llenu monenupoBaHus. AJIEKBATHOCTh MOJEIU
MOJICTTUPYEMOMY OOBEKTYy WM mporeccy. DopManu3anusi TPUKIATHBIX
3a7a4.

[IpencraBieHue pe3yibTaToOB MOJAEIUPOBAHUS B BUAE, YAOOHOM JUIs

BOCIIpHUATHUA YCIIOBCKOM. Fpa(lmquKoe NPpCACTABJICHUC JAHHBIX (CXGMLI,




TaOIUIIBI, TpaduKn).

2.11

IIpencraBiaeHue LENbIX YUCEN B NaMATH KoMIbloTepa. OTrpaHMYEHHOCTH
JMana3oHa 4ucesa MpU OrpaHMYEHHUU KojudecTBa paspsnoB. [lepenonHenue
paspsgHON ceTku. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBINM JONMOJHUTEIbHBIN KO OTPULATEIbHBIX YHCEIL.

[ToGuToBbIe JOTHUeckue onepanuu. Jlormyeckuii, apuMETHUECKUN W
muknnyeckuit cnsuru. llugpoBanue ¢ momolpl0 MOOUTOBOM omepanuu

«uckinrouaroniee MJIN»

2.12

HpeI[CTaBJICHI/Ie BCIHICCTBCHHBLIX YHCCII B IMaMATH KOMIIBIOTEPA. 3Haqama51
4acTb W IOPAOOK YHCIIA. I[I/IaHaBOH 3HAYCHHI BCIICCTBCHHBIX YHCCII.
HpO6HeMI)I XpaHCHUA BCUHICCTBCHHBLIX YHWCCII, CBA3AHHLIC C OIrpaHUYCHUCM
KOJIMYCCTBA pa3psAa0B. Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHU 4YUCJIAMU,

HaKOIUIEHUE OIIHOOK ITIPU BBIYUCIICHUAX

2.13

I'padsr. OcHoBHBIe TOHATHS. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHI, CIIUCKOB CMEXKHOCTH. Pemenne
AITOPUTMHYECKUX 3aJlay, CBA3AHHBIX C aHaiIM30M TpadoB (MocTpoeHUE
ONTUMAJIFHOTO MyTH MEXAY BepIIMHaMu rpada, ompejaereHHe KOIMYEeCTBa

Pa3IUYIHBIX HYTeﬁ MCXKAY BEpIIHMHAMU OPUCHTHUPOBAHHOI'O AOWKIMYECKOI'O

rpada)

2.14

JlepeBns. bunapnoe nepeBo. JlepeBbsi moumcka. CrocoOpl 00Xxoma Jepena.
[IpencraBnenne  apudMeTHYECKUX  BBIpAXXEHUH B BHJAE  JIepeBa.
Hcnonk3oBanue rpadoB U JIePeBHEB MPHU OMUCAHUM OOBEKTOB M IMPOIECCOB

OKPYKaIOIIEero MUpa

2.15

JIMCKpeTHbIE WIpHl JBYX HWIPOKOB ¢ mosiHOW uH(popmarmei. [loctpoenue
JepeBa mnepebopa BapHaHTOB, OIMCAHWE CTPATETMHU WIPbl B TaOIMUHOU

¢opme. BeIMTphIIIHBIC ¥ IPOUTPHILTHBIE TO3UIMH. BRIUTPHIIIHBIE CTpaTeruu

2.16

CpenctBa HMCKYCCTBEHHOTO WHTeNUIeKTa. MaeHTudukanmus ©  TOUCK
M300paKECHHH, pacrno3HaBaHue JIULL. Hcnonb3oBanue METO/JIOB
HCKYCCTBCHHOI'O HWHTCIIJICKTA B O6y‘IaIOH_II/IX cuctemax. HMcnonp3oBaHue
METOJIOB MCKYCCTBEHHOTO WHTEJJIEKTa B poOOTOTeXHUKE. VIHTEpHET BelIei.

Heitponnsie cetn

AJTOpUTMBI U TPOrPaMMHUPOBAHKE

3.1

@opManuzanyss  NOHATHA  anroputma.  Mamuba  TeropuHra  Kak

YHUBEpPCallbHasg MOJCIb BBIYHCIICHHI

3.2

OrneHka CIOXHOCTH BBIYHCICHHNA. Bpemst paboTel 1 00BEM HCHONB3yeMOn
aMsATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka

ACHMNOTOTUYECKOW CIIOHOCTH AJITOPUTMOB. AJITOPUTMBI MOJHMHOMHUAIBLHON




cinoxHoctu. IlepeGopHbie anroputmsel. IIpuMepsl pazIU4HBIX AJITOPUTMOB

peuicHu-d OJTHOM 3aia4uu, KOTOPbIC UMCIOT PA3JINIHYIO CIIOKHOCTDb
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Omnpenenenre BO3MOXKHBIX Pe3yJIbTaTOB pPabOThl MPOCTEHIIMX AJITOPUTMOB
yIpaBJiICHUS UCTIOTHUTENISIMU U BEIYMCIUTEIbHBIX allrOpuTMOB. Onipesienenue
UCXOIHBIX JaHHBIX, MPH KOTOPBIX AalTOPUTM MOXET JAaTh TpeOyeMblil

pe3yJsbTar

3.4

AnropuT™Mbl 00paOOTKH HATypajJbHBIX YMCEN, 3aHCAHHBIX B MO3UIIMOHHBIX
CUCTeMax CYHCIEHUS: pa30ueHHe 3alucu 4YHcia Ha OTAEJbHbIE LHQPHI,
HAXO0XJICHHE CyMMBl U TIPOU3BEICHUS IU(P, HAXOKICHHEC MaKCHUMAIbLHOM
(MUHUMATTEHOM) IHQPHI.

[IpencraBnenue uucna B Buae HaOOpa MPOCTBIX COMHOXKHUTEICH. AJTOPUTM
OBICTPOTO BO3BEACHHUS B CTeMeHb. llOMCK MPOCTHIX YHCEd B 3aJaHHOM

JMaTNia30He C TTIOMOIIBIO AITOPUTMA «PEIIeTO IpaTocheHay

3.5

MHOFOpBBpH,I[HBIC OeabIC YMClia, 3aaa4u JJITUHHOMN apI/Iq)MeTI/IKI/I

3.6

S3w1k nporpammuposanus (Ilackans, Python, Java, C++, C#). Tunsl 1aHHBIX:
L[EJIOYHCIICHHbIC, BEIECTBEHHbIC, CHUMBOJIbHbBIC, JIOTHUYeCKUEe. BerBrneHus.
Crnoxusle ycinoBus. Lukmisl ¢ yenoBuem. L{UKIIBI IO TEpeMEHHOM.

OO0paboTka TaHHBIX, XpaHsAmuxcs B (aiinax. TekcToBbIe U JBOMYHBIC (AITBI.
daitnoBele nepeMenHbie ((paitioBbie ykazaTenn). Utenue u3 ¢aiina. 3anuce B
daiin.

Pa30uenue 3agaun Ha noazagauu. [lognporpammel (poreaypsl U GYHKIIHH).

Hcnonp3oBanue cTaHIapTHON OMOIMOTEKH S3bIKA IPOIPAaMMUPOBAHUS

3.7

Pexypcus. PexypcusHsle mponenypsl 1 ¢yHkuuu. Vcnoap3oBaHue cTeka Juis

OpraHM3ally PEKyPCUBHBIX BHI30BOB

3.8

Yucnennsie MeTopl. TouHOE M MPHOMIKEHHOE pelIeHus 3aaad. YncieHnoe
pelleHre ypaBHEHHH ¢ MOMOIIBIO 10100pa napaMerpa. YuclIeHHbIE METO/IbI
pelleHns ypaBHEHHWiIl: Meron mnepedopa, METOJ TOJOBUHHOTO JEJEHUS.
[TpubnmxEHHOE BHIUMCIIEHUE JUIMH KPUBBIX. Bbruncienue miommaneit gpuryp ¢
IIOMOILBI0  YHMCICHHBIX METOAOB (METOA  IpPSIMOYIOJbHUKOB, METOA
Tpanenuii). [louck makcumyma (MUHUMyMa) (QYHKIUM OJHOW INEpEeMEHHOMN

MCTOAO0M ITIOJIOBHMHHOTIO ACJIICHUA

3.9

OOpaboTka CHMBOJBHBIX  JIaHHBIX. BcTpoeHHble  QyHKUIMH — s3bIKa
IpOrpaMMUPOBAaHUS  JJIs1 OOpabOTKH CHUMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBICHUI CHMBOJIA B
CTpOKe, pa30HMeHHe CTPOKH Ha CJOBa IO MPOOENbHBIM CHMBOJIAM, TOUCK
MOJCTPOKM BHYTPU JAHHOW CTPOKH, 3aMEHa HAIEHHOW IOACTPOKH Ha

Ipyryro0 cTpoky. ['eHepammsi Bcex CJIOB B HEKOTOpoM asndaBHTe,




YIOBJIETBOPSIOMIMX 3aJaHHBIM orpaHudyeHusiM. [IpeoOpasoBanue uuncia B

CHUMBOJIbBHYIO CTPOKY U O6paTHO

3.10

MaccuBel U MOCIEAOBATEIBHOCTH 4Mcel. Bpiuucienne 0000IEHHBIX
XapaKTePUCTHK JJIEMEHTOB MacCHBa WM YHUCIOBOM TIOCIEIOBATEIBHOCTH
(CyMMBI, TMPOU3BEACHUS, CPEIHEro apu(PMEeTHYEeCKOro, MHUHHMAIBLHOTO H
MaKCHMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YJIOBJICTBOPSIOIINX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBIN MOWCK 3a/laHHOTO 3HAYEHHUS B MAacCHBE.
ANTOpUTMBI pa0OTHI ¢ 3JEMEHTAMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CopTUpOBKa OJTHOMEPHOTO MaccuBa. [IpocThie METOBI COPTUPOBKHU
(MeTonm Ty3bIpbKa, METOJ BBIOOpA, COPTHpOBKa BcTaBKamu). COpTHpOBKa
ciustHueM. beictpast coptupoBka MaccuBa (anroputm QuickSort). JIBondHbIiI

IIOHUCK B OTCOPTHUPOBAHHOM MACCUBEC

3.11

JIByMepHbIe MacCuUBBI (MaTpullbl). AJTOpUTMBI OOpPaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO UHMCIIOBOI'O MaccuBa IO 3a/laHHBIM
IpaBUJIaM, TOUCK 3JIEMEHTA B BYMEPHOM MACCUBE, BBIYMCICHHE MAaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTaHOBKA CTPOK

u CTOJ'I6].IOB ABYMCPHOI'O MaCCHBa

3.12

CnoBapu (accollMaTUBHbIE MAacCUBBI, OTOOpakeHHs). XOUI-TaOJIULIBIL.

HOCTpOGHI/IC aﬂ(l)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd Ui 3aJaHHOTO TCKCTAa

3.13

Crexku. AHain3 NPaBUIBHOCTH CKOOOYHOTIO BBIpaKEHMs. BpluncieHue
apu(METHYECKOTO BBIPAKEHUSI, 3aIIMCAHHOTO B MOCT(HUKCHON (hopme.

Oqepe)m. Hcnons3oBaHue ogycpeaun AJisk BDEMCHHOI'O XpaHCHUS JJaHHBIX

3.14

Anroputmbel Ha rpacdax. IlocTpoeHne MHUHUMANIBHOIO OCTOBHOIO JiepeBa
B3BEIICHHOTO  CBSI3HOTO  HEOpPHEHTHpOBaHHOTO rpada. KommuectBo
pa3IMYHBIX MyTeHd MEXIy BepIIMHAMU OPHUEHTUPOBAHHOTO AIMKIMYECKOTO

rpada. Anroputm JlefkcTpsl

3.15

JlepeBbs. Peanuzanust qepeBa ¢ MOMOIIBIO CCBUTOYHBIX CTPYKTYp. [IBoMuHBIE
(bunapuebie) nepeBbs. [locTpoenue aepeBa s 3a7aHHOTO apU(PMETHIECKOTO
BEIpaXEHUS. PexypcuBHBIE anropuTMbel 00Xoma jaepeBa. lMcmonb3oBaHue

CTeKa U oYepeu it 00Xxoaa epena

3.16

JluHaMuuyeckoe MpOorpaMMHUpPOBaHME KaK METOJl pelIeHHus 3aJad  C
COXPAaHEHHEM IPOMEKYTOUHBIX PE3yJIbTATOB. 3aJadyd, pELIAEMbIE C
MOMOUIbI0 JUHAMUYECKOTO MPOTrPaMMHPOBAHUS: BBIYMCIIEHUE PEKYPCUBHBIX

GyHKIUH, MOACYET KOTMYECTBA BAPUAHTOB, 3a]]a4l ONTHMH3AIIHH

3.17

[Tonsatne 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOorpaMMupoBaHuU. OOBEKTHI U
knaccel. CBoiicTBa M MeTOAbl 00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBIN

aHaJIn3. Pa3p360TKa porpamMm Ha OCHOBC O6T>CKTHO-OpI/ICHTI/IpOBaHHOFO




noaxona. MIHKarncysus, HaclieA0BaHNe, TOTMMOphH3M

NudopmaninoHHble TEXHOIOTUU

4.1

Amnamns JaHHBbIX. OcHOBHBIC 3ala4i aHalln3da JAaHHBIX: IMPOTrHO3UPOBAHUC,
KJ'IaCCI/I(l)I/IKaI_[I/IH, Ki1aCTepu3sanusi, aHaJInu3 oTkioHeHni. [locimeqoBaTeIbHOCTD
peuiCHusd 3aJad aHalin3a JaHHBIX: C60p NEPBHUYHBLIX JAHHBIX, OYHUCTKA H
OLI€CHKa KadycCTBa JaHHBIX, BBI60p u (I/IJ'II/I) IIOCTPOCHHUEC MOICIIN,
HpeO6p330BaHI/Ie JaHHBbIX, BU3yalin3aluid JaHHBbIX, HHTCpIpETaAlA
PE3YJIbTATOB. HpOI‘paMMHLIe CpeacTBa u I/IHTepHeT-CepBI/ICBI JJIA O6pa6OTKI/I

" OpCACTaBJICHUA TaHHBIX. boapmmue JaHHBIC. MamuaHOE 06yquI/Ie

4.2

AHanu3 JaHHBIX C TOMOUIBIO AJIEKTPOHHBIX TAOMUI. BhrymcieHne cymMsl,
cpenHero apu(MeTHUecKoro, HauWOOJbIIEro (HAMMEHBIIEr0) 3HAYCHUS
auana3zoHa. Berancnenue ko3 duimenTa Koppeisuuy JIByX psAIOB JaHHBIX.
[TocTpoenue cTonbuaThIX, TUHEHYATHIX U KpYroBbix auarpamm. [loctpoenue
rpapukoB  ¢yHkumid. IlombGop  nuHUM  TpeHpaa, pelIeHHe  3aj1ad
IIPOrHo3upoBaHus. Pelenue 3a1a4y ONTUMU3ALUN C TIOMOIIBIO ANEKTPOHHBIX

Ta0JIUIL

4.3

Jluckpetuzanus @pU MaTeMaTHYECKOM MOJEIMPOBAHUM HENPEpPbIBHBIX
nporeccoB. MozaenupoBanue IBWXEHUs. MojenupoBaHue OWOJOTHYECKUX
cucreM. MareMaTuueckue MOJAEIM B HSKOHOMHKE. BprumcnurenbHble
HKCHEPUMEHTHI ¢ MojiesiMu. OOpaboTKa pe3ynbTaToB SKCIEpUMEHTa. MeTon
HAaUMEHBIINX KBaApaToB. OlEHKa YHCIOBBIX MapaMeTpoB MOJEIUPYEMBIX
00BEKTOB U IMpoleccoB. BoccTaHOBIEHHE 3aBUCHMOCTEH MO pe3ylbTaTaM

AKCIIEPUMEHTA
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BepositHocTtHele  Momenu.  Meroael Monrte-Kapno.  Mmuranumonsnoe

MOICIINPOBAHUC. CuHcTeMBl MacCOBOT'O 06CJ'IY)I(I/IBaHI/IH

4.5

Tabnuunbie (pensiuoHHbIE) O0a3bl MaHHBIX. Tabmuia — TMpeacTaBIcHHUE
cBeneHnii 00 ogHoTHIHEIX 00bekTax. Iloie, 3amuce. Kirrou tabaunsl. Padora
C TOTOBOW 0a30i maHHBIX. 3amojHeHne O0a3bl MaHHBIX. [IOMCK, COPTHUPOBKA U
bunbTpanus JAaHHBIX. 3ampockl Ha BBIOOPKY JIAaHHBIX. 3ampochl ¢
napaMmeTpamu. Beraucisemsbie noJisd B 3apocax.

MHuorotabnuunbie 6a3bl TaHHBIX. TUIIBI cBs3el Mex Ty Ta0nuiamMu. BHenHmi
kimoy. LlenoctHocTh 6a3bl JaHHBIX. 3ampockl K MHOrOTAOIIMYHBIM 0Oa3am

JaHHBIX

4.6

TekcToBbIl mponeccop. Cpe,Z[CTBa INoOMCKa M aBTO3aMCHBI B TCKCTOBOM

nporeccope. CTPyKTypUpOBaHHBIE TEKCTOBbIE JOKyMeHTHl. (CHOCKH,




ornaBienue. IlpaBuna 1OHUTUpOBAaHWS  HCTOYHUKOB UM odopmieHHs

6ubmorpaduyecKux cCbUIOK
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