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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no uHpopmatuke (yriyOJE€HHBIM ypOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHUII K pe3yJsibTaTaM
OCBOEHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrPaMMBI  CPEAHETO0  OOMIETOo
oOpazoBanus, npeactaBieHHbx B @I'OC COO, a Taxke denepanbHON paboueit
IpOrpaMMbl BOCITUTaHMSL.

ITporpamma 1o wuHpopMaTuKe HA€T MNPEACTABICHUE O LENAX, oO0Ien
CTpaTerun OOyYeHHs, BOCIHUTAHUS W PaA3BUTHA OOYYAIOIIUXCS CPEACTBAMHU
yuebHoro mpeamera «MHdopmaruka» Ha yriiyOJ€HHOM YpPOBHE, YCTaHABIIMBAET
o0s13aTenbHOe IpeIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpUPOBaHHUE MO pa3jieiaM U TeMaM Kypca, ONpeaessieT paciupeesieHue ero
1o kiaccaM (rogam M3yudeHus), 1aéT IPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
0 TEMAaTHUYECKUM pasfeaM Kypca U pEKOMEHAyeMyr (TpUMEpHYIO)
MOCTIEIOBATEIPHOCTh  MX  HM3yYeHUS C  y4€TOM  MEXIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.

ITporpamma 1o uHGOpMATHKE ONpPEAEIAET KOJINYECTBEHHBIE U KAUECTBEHHBIE
XapaKTepUCTHKU y4eOHOTO MaTepHaia Jjs KaXI0TO roja u3ydyeHus, B TOM YUCIIe
JUIS COAEPXATEebHOTO HATOJHEHHs] Pa3HOr0 BHJAa KOHTPOJIS (MPOMEXYyTOYHON
aTTecTaluu oOyuarommxcs, BCEPOCCUNUCKUX MIPOBEPOYHBIX paoor,
roCy/1IapCTBEHHOM UTOTOBOM aTTectauuu). [IporpamMma no uHpopmaTHke sBiIsSeTCA
OCHOBOM Il COCTaBJIEHUSI AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oOuieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOM JAMCHUIUIMHBI, H3ydYarollen
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOXKHOCTH aBTOMaTHU3allMi UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE ~ OONaCTM  TpUMEHEHUsT  WH(POPMATUKH, TMPEKIE  BCEro
uH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABICHUE U COLUANBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHQOPMATHKH U HUH(DOpPMALMOHHON
JESITEILHOCTH.

Kypc unpopmatuku ajis ypoBHSI CpeIHEro oOIero oOpa3oBaHUs SABIISETCS
3aBEpIIAIOIIMM D3TallOM HEMPEpPHIBHOW TMOATOTOBKH OOyYarOIMUXCs B 001acTh
uHGOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, OMupaeTcs
Ha cojiep)KaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIEro 0O0pa3oBaHUA U
ONBIT  TIOCTOSIHHOI'O  TMPUMEHEHUs  MH(OPMALHNOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA, JaéT TEOPETHUECKOE OCMBICICHHE, WHTEPIpPEeTalnui0 U 000O0IIeHHe
3TOTO OTIBITA.



Pe3ynbraThl  yriayOnéHHOro ypoBHS M3y4eHHMs y4eOHOro mnpeaMmera
«Mapopmatrukay OPHEHTHPOBAHBI HAa TMOJYyYE€HHWE KOMIIETGHTHOCTEH s
nocieaymwmneld npodecCHOHAIBHOW  JIESITEIPHOCTH KaK B paMKaxX JIaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B ceO0sl:

OBJIQJICHUE KJIIOUEBBIMU TOHSTHUSMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOHTCS JaHHAs TpeaMeTHas 001acTh, PACIO3HABAHME COOTBETCTBYIOUIMX WM
IPU3HAKOB M B3aUMOCBSI3€H, CTIOCOOHOCTh AEMOHCTPUPOBATH PA3ITMYHbIE TOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTePHBIX I U3y4aeMOi peIMETHON 00IacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3a]ayu,
XapakTEepHbIE JJISI HCIHOJIb30BAHHMS METOJOB M HMHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTu;

HAJIMYKUE TPEACTABICHUN O JAaHHOW MPEAMETHOM 00JIacTH KakK IEIOCTHOM
Teopun (COBOKYITHOCTH TEOPHUI), OCHOBHBIX CBSI3IX CO CMEXKHBIMH OOJACTIMU
3HAHUM.

B pamkax yriayOn€HHOro ypoBHsS M3yudeHHs MH(OpMATHKHA 0OecreunBaeTcs
IEJICHAIIPABJICHHAs MTOATOTOBKA OOYYAlOMIMXCS K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusax  NpoPecCHOHAIBHOTO  O0pa3oBaHUsA IO  CICIHAIBLHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM C IU(POBBIMU  TEXHOJOTUSMH, TaKUM Kak
mporpaMMHasi MHXeHepus, MHGOpMaIMOHHAass 0e30MacHOCTh, WH(OPMAIMOHHBIC
CUCTEMBbl M TEXHOJOTUH, MOOWIIbHBIE CHUCTEMbl U CETH, OOJIbLIME JaHHBIE U
MalllMHHOE O00yuYeHHE, TPOMBIIUICHHBI HWHTEPHET BelIeld, HCKYCCTBEHHbBIN
UHTEIJICKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTUH, CHUCTEMBbl pPACIPEIETEHHOIO PEECcTpa, TEXHOJOTUHU BUPTYAIbHOU H
JIOITIOJTHEHHOM pPEeaIbHOCTEMN.

OcHoBHast 1enb u3yuyeHuss yueOHoro mpeamera «HHpopmaTuka» Ha
yrayOnEHHOM YpPOBHE cpenHero oOmiero oOpa3oBaHusi — oOecredyeHue
JTaNbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMNA O00y4Yaromerocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSIX Pa3BUBAIOMIETOCS MHGOPMAIIMOHHOTO OOIIECTBA
¥ BO3pACTAOIIEed KOHKYPEHIMM Ha pBIHKE TpyAa. B cBsI3W Cc 3THUM H3yyeHUe
uHpopmatuku B 1011 xmaccax momKHO 00€CTIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa IMOHUMAHUU POJIH
uHpopMaTUK, WHDOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJTOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH pa3nuyath (PakTbl W OIEHKH, CpPaBHUBATH
OLICHOYHbIC BBIBOJbI, BUJETh HUX CBS3b C KPUTEPUAMH OICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTD U
0000611aTh HHPOpPMAIIHIO;



c(hOpMUPOBAHHOCTh  MPEJCTABICHUN O  BIMSHUU  HUHPOPMAIMOHHBIX
TEXHOJIOTUA Ha U3Hb 4YEJIOBeKa B O0OIMIECTBE, MOHUMAHHWE COIMAIBHOTO,
SKOHOMMYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOrO, HOPUINYECKOT0, MPUPOIHOrO,
OPrOHOMHYECKOT0,  MEIUIMUHCKOTO U (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHSATUE TPABOBBIX U 3TUUECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOJIEH, BOBICUYEHHBIX B CO3/AHUE U UCITOJIb30BAHUE
WH(OPMAITMOHHBIX CHCTEM, pacIpocTpaHeHne HH(OPMAITIH;

CO3/JIaHHE YCJIOBUM /JI Pa3BUTHUS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
MCCJIEeI0BATELCKOW M TBOPYECKOM JESITEeIbHOCTH, MOTHUBAIIMM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOnoro mpeamera «MHpopmaTuka» BBIICTAIOTCS YETHIPE
TEMATUYECKUX pa3ea.

Paznen «llu¢gpoBass rpaMOTHOCTH» TMOCBAIIEH BOINPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHUS, BKIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIBb30BAHUIO CPEICTB ONEPALMOHHON CHCTEMBI, pa0OTE B
ceth VIHTEpHET ¥ UCIOJB30BAHUIO HWHTEPHET-CEPBHUCOB, WH(GOPMAIMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue ocHOBbI HH(OPMATHKM» BKIIOYaET B ceOs
NOHATUMHBIA anmapat WH(MOPMATUKH, BOMPOCHl KOJIWPOBaHUS HH(OpMauu,
u3MepeHuss MHOOPMALIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aJlreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJICTUPOBAHUSI.

Pazgen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBILUICHUS, pa3pabOTKy aJITOPUTMOB U OIIEHKY UX CII0KHOCTH,
GbopMUpOBaHHUE HABBIKOB pEAM3allMU MPOrpaMM Ha sI3bIKaX MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMoOHHBIE  TEXHOJOIMH»  IOCBALIEH  BOIIPOCAM
npUMEHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTUM, pPEaTM30BaHHBIX B MPHUKIATHBIX
MpPOrpaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3ajlauax aHaiIu3a
JAHHBIX, WCTOJIB30BAHUIO 0a3 JMAaHHBIX W 3JEKTPOHHBIX TAOJUI[ NJIS pEIICHUS
MPUKJIAIHBIX 3a]1a4.

B mpuBenénnoM nmanee comepxkanuu ydeOHoro mpemmera «HubopmaTukay
KYPCUBOM  BBIIENICHBl JIONOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNIbHYI0 TPOrpaMMy OOyUEHHUsI, HO MOTYT OBbITh MPEUIOKEHBI I U3yUCHHUS
OTJIeJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIHMCH.

YruyOnéHHbIH  ypOBEHb W3Yy4YCHHS WHOOPMATUKA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  MPOQWIsi, OPHUEHTHPOBAHHOTO HA  HMHXXEHEPHYIO U
UHOOPMAIIMOHHYIO Cc(epbl ACSATENbHOCTU. YTIYyOJIEHHBIH YpPOBEHb HW3Yy4YEHUS
uH(popMaTUKU 00ECIeYUBAET: MOJATOTOBKY O0YyYarolMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUANBHOCTH B 00JaCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WH)XCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B MPOCKTHOM M WCCIENOBATEILCKON JESTEIBHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAMpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, MMOATOTOBKY K yYaCTHIO B OJTUMITHA/IAX U CAaue
EnuHOro rocyiapcTBEHHOTO 2K3aMeHa 1Mo WH(popMaTHKe.

[TocnemoBaTenbHOCTh M3Y4YEHHUS TEM B Tpeaeiax OJIHOTO rojga oOydeHHs
MOXXET OBITh HM3MEHEHa IO YCMOTPEHHIO YYHUTENIS TpPH TOATOTOBKE padoueit
MIPOTPAMMBI U TIOYPOYHOTO TJIAHUPOBAHUSI.

OO61ee 4ncIo0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3ydYeHUsI HHDOpMATUKU — 272
gaca: B 10 knmacce — 136 yacoB (4 daca B Heento), B 11 kinacce — 136 gyacoB (4 yaca
B HEJICIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

udposasi rpaMoTHOCTDH

TpeOboBaHuss TEXHUKH OC30MMACHOCTM MW TUTHEHBI Tmpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU [TU(DPOBOTO OKPYIKEHUS.

[IpuHUIMIB pabOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeiiMmana. ABTOMAaTHYECKOE BBIMOJHEHHE MPOTPaMMbl IPOILIECCOPOM.
OnepatuBHasi, TOCTOSHHAs M JOJATOBpEeMEHHas mamsaTh. OOMEH JaHHBIMH C
noMoIIbI0 MMH. KOHTposuiepsl BHEMIHUX YCTPOMCTB. [IpsAMOi TOCTYN K MaMsITH.

OCHOBHBIE  TEHJICHUMHU  PaA3BUTHSA KOMIIBIOTEPHBIX ~ TEXHOJOTHIA.
[TapannenbHbie BBIYNCIICHUS. MHoromnpoueccopHbie CHUCTEMBI.
Cynepkomnbtotepbl. PacnipenenéHapie BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonbIIMX JaHHBIX. MoOWIbHBIE HHMQPPOBBIE YCTPOWCTBA W HUX pOJb B
KOMMYHHKALUSX. Bcrpoennslie KOMIIBIOTEPHI. MUKpPOKOHTPOJLIEPHL.
Po6oTu3upoBanHbIe TPOU3BOJICTBA.

[IporpamMmmHOe oOecrieueHne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
nporpaMMHOro obecredeHuss U UX HazHadeHue. OCOOEHHOCTH MPOrPAMMHOTO
oOecriedyeHusT MOOWIBHBIX yCTpoucTB. [lapamnenbHoe mporpaMMUpOBAHUE.
CucremHoe mnporpaMMHoe obOecrnieueHue. OmepalnMOHHBIE CUCTEMBI. Y THIIMTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAIUISIIMSA W JNEUMHCTAUALMA  [POTrPAMMHOTO
oOecrieyeHusl.

daitnoBeie cucTembl. [IpuHIMIIBI pa3MelieHuss U WUMEHOBaHUsS (aiIoB B
nonroBpeMeHHon namsty. [llabmons! 1u1st onvcanus rpymn (aitios.

[IporpammHuoe oOecrnieuenue. JIueH3upoBaHue MPOrpaMMHOIO 0O0eCIIeYeHUS
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MIPOTrPaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOJIb30BAHUE MTPOrPAMMHOIO
oOecrieueHusi U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJIaTeNbCTBOM Poccuiickor @enepanuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
MPOrpaMMHOro o0ecriedeHus U UG POBBIX PECYPCOB.

[TpuHIUIIBI TOCTPOCHUS U ANNAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Cerepie npotokoiasl. Cete MHTEpHET. Anpecanns B cet MuTepHer. 1IpoTokoib
creka TCP/IP. Cucrema moMEeHHBIX UMEH.

Paznenenue IP-cetm Ha mojcetu ¢ moMormiblo Macok mojcereid. CereBoe
agMuHUCTpUpoBaHue. [lojlyueHHe JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBSA3U C y3JIOM ceTh. OmnpeaenceHue MapuipyTa ABHKECHUS
ITAKETOB.

Buast  pestenbHoctTh B cetw  UHtepHer. CepBucbl  MHTepHeTa.
['eonn(opmMaImoHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hanmpumep, Jokanus MOOWIBHBIX TeIe(OHOB, OMNpEACICHUE 3arpyKEHHOCTU
aBTOMAruCTpaseil), MHTEPHET-TOPTOBIISL, OpOHUPOBAHUE OUIIETOB M TOCTUHUII.

['ocynapcTBeHHBIE SJEKTPOHHBIE CEPBUCHI U yciyru. CouuanbHblE CETH —
OpraHu3anus KOJJIEKTUBHOTO B3aMMOJIEUCTBHUSI M oOMeHa naHHbIMU. CeTeBoii
ATUKET: MpaBWiia MOBeJIeHUs B KubOepnpoctpaHcTBe. [Ipobiema mnommMHHOCTH
noyiyuyeHHo nH@opmanuu. OTKpbITbIE 00pa30BATENBHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHUE YIpPO3bl, CBSI3aHHBIE C MCIOJb30BaHUEM
UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOrui. OOmue mpoOieMbl 3aiuThl
undpopmaruu  u  uHboOpMmarmoHHOW  Oe3omacHocTtu. CpeacTBa  3allUTHI
uH(pOpMAIUUM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uH(popManmoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMALMOHHOU
0€30MacHOCTH.

[IpenorBpaiieHue HECAHKIIMOHUPOBAHHOTO nocryna K JIMYHOU
KOH(UIeHIMaTbHON HHQOpMALMK, XpaHSIIECs Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHocHOe mporpaMMHOe o0ecreueHrue U CrocoObl
O00oppObI ¢ HUM. AHTHUBUPYCHBIE Nporpammbl. OpraHu3anusi JUYHOTO apXuBa
undopmaruu. PesepBHoe konuposanue. [laponbHas 3anuTa apxusa.

[udpoBanue nanHbiXx. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPBHI.
[udper npoctoit 3amensl. [Mudp Lesaps. [ludp Bmwxenepa. Anroputm
mudpoBanus RSA.

Teopernyeckne 0CHOBBI MHGOPMATHKHU

Nudopmanus, nanasie U 3HaHud. MHQOpMaIOHHBIE MPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOLIECTBE.

HenpepbiBHBIE W JUCKpETHbIE BEJIMYMHBI U curHaibl. HeoO6xoaumMocTh
JUCKpETU3alui MH(OpManuu, NpeAHa3HAYEHHOW I XpaHEHUs, Neperayd u
00paboTKH B UG POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOIEHUI, 3aNTMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Equnannbl n3amepennst konudectsa nHpopmanyu. AnpaBUTHBINA MOAXO K
OLICHKE KOJIMYeCTBa UHPOPMaLIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YKCEN B
MO3UIIMOHHON cucTeMe cuucieHus. CBOICTBa MO3UIMOHHON 3alKCH YHWCHa:
KOJMYECTBO UG B 3aMUCH, NMPU3HAK JEIMMOCTU YMCIAa HA OCHOBAaHUE CHCTEMbI
CUMCIICHUSA. AJITOPUTM MEPEBOA LIEJIOr0 YUCia U3 P-MYHON CUCTEMbI CUMCIICHHUS B
JNECATUYHYI0. AJTOPUTM MEpeBOJa KOHEUYHOH P-u4HOM 1poOu B NECATHUHYIO.
AJITOpUTM TIEpeBOJA LIENOTO YWCla U3 JECATUYHOW CHUCTEMBI CUuCieHus B P-
nuynyto. IlepeBon KoHEYHOM necsITUYHOM Jpobu B P-uunyr. [[BouuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHAs CHUCTEMbl CUHUCIIEHUS, CBS3b MEXKIY HUMHU.



Apudmerrueckue omnepanydd B TMO3UIIMOHHBIX CHUCTEMax CUUCIeHUs. TpouuHas
YpaBHOBEILIEHHAs! CUCTEMA CUUCIICHUS. JIBONUHO-/I€CSITUYHASL CUCTEMA CUUCIICHUSI.

Komuposanne TtekctoB. KomupoBka ASCIl. OpHobGailiTHBIE KOIUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenrie WHPOPMAITMOHHOTO
00BEMA TEKCTOBBIX COOOILIEHUN.

KomupoBanne  m3oOpaxkenuit. Omenka HHPOPMAIMOHHOTO  00BEMa
rpaduyecKuX JaHHBIX NP 3aJaHHBIX Pa3pEIICHUH U TJIyOMHE KOJUPOBAHUS 1[BETA.
[{BeToBBic MOaenu. BekropHoe komupoBanue. dopmarel rpaduueckux ¢ausos.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Koauposanue 3Byka. OnieHKka HHPOPMALIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa soruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3biBaTeNbHBIE (HOPMBI
(mpemukatsl). KBaHTOPBI Cy11I€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOauUIbl WCTUHHOCTH. JlOrHMuecKkue BBIPAXKEHUS.
Jlornueckue ToxkaecTBa. JloKa3aTeNnbCTBO JIOTMUECKUX TOXKAECTB C IMOMOIIBIO
TaOJIMI UICTUHHOCTH. JIoTrYecKue oneparuy U oTliepaliiyi HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JOTUKHA. OKBUBAJICHTHBIC MPEOOpPa30BaHUS JIOTUYECKUX
BbIpakeHui. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUI.

Jlornyeckue (GyHKIMUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOYKHBIX JIOTHUYECKHUX
(GyHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTUYECKUX (DYHKIIHA.

Kanonnueckue  gopmbl  joruueckux  BblpakeHuil.  CoBepILIEHHbIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMajbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS 1O TaOIUIE UCTUHHOCTH.

Jlornueckue »>JeMEHTBI B cocTaBe KomibtoTrepa. Tpurrep. Cymmarop.
MHuoropa3zpsianeiii cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKHX 3JIEMEHTax Mo
33IaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS I10
JIOTUYECKOU CXEME.

[IpencraBieHre UENbIX YHMCEN B MaMsATH KOMIbioTepa. OrpaHUYE€HHOCTH
Jyara3oHa 4YHcel MpH OrpaHWYEHUU KoJIMuecTBa pa3psanaoB. I[lepenonHeHue
pa3psanHON ceTKU. be33HakoBbIe M 3HAKOBBIC JAaHHBbIE. 3HAKOBBIM OUT. J[BOMUHBIIA
JOTIOJIHUTENIBHBIN KOJ OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepamuu. Jlormueckwii, apudmerndeckuii u
nukanyeckuit  capuru. [lludpoBanume ¢ moMompl0 MOOUTOBOM — omepanuu
«uckimoyaromniee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YHCENT B IMaMSITH KOMIBIOTEpA. 3Haualas
4acTh M MOPSAJIOK uMcia. Jluana3oH 3Ha4eHUN BENIECTBEHHBIX uncen. [Ipobiembl
XpaHEHUs BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAaHMYECHHEM KOJIMYECTBA
pa3psnoB. BeimonHeHWe omnepanuii C BEMIECTBEHHBIMM YHUCIAMH, HAKOIUICHHE
OIKUOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI M IPOTPAMMMPOBAHHE

OnpeneneHne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHITNX aJTOPUTMOB
YIpPaBICHUSI HCIOJHUTEISIMU M BBIYHCIHUTENBHBIX alropuTtMoB. OrpeneneHue
MCXOJIHBIX JAHHBIX, TPU KOTOPBIX AITOPUTM MOXKET JaTh TPEOYEeMbIi pe3yJibTar.

Oranbl pelIeHUs 3aJad Ha KoMIbloTepe. MHCTpyMEHTalbHBIE CpPENCTBA:
TPAHCIATOP, OTIAmAuuK, mpodmwmpoBmMK. KoMmuisius W HWHTEpIpeTaIus
nporpaMm. BupTtyajibHbie MalllMHBI.

WurterpupoBanHas cpema pa3paboTku. MeToapl OTIAgKd  MPOTpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. OTinamounbiii BeiBoA. [lomaroBoe
BBIIIOJTHEHUE MTpOrpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUYEHHI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LICJIOYMCIICHHBIE, BEUIECTBEHHBIC, CHMBOJIbHBIC, JIOTHYECKUE. BerBieHus.
Cnoxnbie ycnoBus. [luknel ¢ ycinoBueM. I{Ukiasl MO MEpPEMEHHOI.
B3anMo03aMeHSIEMOCTh  pa3lMYHBIX BUAOB  LMKJIOB. VHBapumaHT MUKIIA.
CocraBiieHME LUKJIA C HUCIIOJB30BAHUEM 3apaHee ONPEACIEHHOTO WHBApUaHTa
HKJIA.

JlokymeHTHpOBaHue IIPOrpaMM. Hcnonb3oBaHue KOMMEHTAPUEB.
[ToaroroBka onucaHusi OpOrpaMMbl U UHCTPYKLIMH JJIs [TOJIb30BaTENS.

ANTOpUTMBI 00pa0OTKM HATYpalIbHBIX YMCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIEeHMs: pa3OMeHHe 3alucu 4Yucjia Ha OTAENbHbIE LHUQPHI,
HaXOXJCHUE CYMMBl U TMpOU3BeAcHUA LHUGpP, HAXOXKJICHHE MaKCUMaJbHOU
(MUHUMATBHON) TTUQPHI.

HaxoxJenue Bcex mpocCThIX YMCEN B 3aJaHHOM Auarna3oHe. lIpencrasneHue
yuclia B BUJIe HAOOpa MPOCTHIX COMHOXKUTENEH. AJNTOPUTM OBICTPOrO BO3BEACHUS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHAmuXcs B (aitnax. TekcToBbie u TBONYHBIC (Dailiibl.
daitnoBbie TiepeMeHHbIe ((ainoBble ykazatenu). Urenwe u3 Qaitna. 3anuch B
Gaii.

Pa3zouenue 3anaun Ha noazaaauu. [lognporpamMmel (poueaypsl U GyHKIUN).
Pexypcust. PexypcuBubie 00BbekThl ((pakrtansl). PexypcuBHbIe mpouenypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH S3bIKA MPOrPAMMHUPOBAHUSL.
[Toaknrouenne  OMOMMOTEK  MOANPOTPaMM  CTOPOHHUX  MPOU3BOIAUTEIICH.
MoayJibHBINA IPUHLIMI TOCTPOEHUS IPOTPAMM.

Yucnennole MeToApl. TouHoe © TpUOMIKEHHOE pEIICHUs 3aJayM.
YucneHHble METOABI PEUICHUS YpaBHEHHI: MeTo1 iepebopa, METO MOJIOBUHHOTO
nenenusi. [IpubmmkEHHOE BBIYMCICHUE JIMH KPHUBBIX. BBIYHCIIEHHE IUTOIIAIEeH
buryp ¢ TOMOIIBIO YHUCIECHHBIX METOAOB (METOJ MNPSIMOYTOJbHUKOB, METOJ]



Tpaneuuii). Ilonck Makcumyma (MUHUMYMa) GQYHKUAA OJHOM NEpEeMEHHOU
METOJI0M MTOJIOBUHHOTI'O JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHBIE  QYHKIMM  s3bIKA
POrpaMMUPOBAHUS 1JiE 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOpUTMBI 00pabOTKH
CUMBOJIbHBIX CTpPOK: MOJACYET KOJIMYECTBA MOSBJIEHUNH CHMBOJIa B CTPOKE,
pa30ueHne CTPOKM Ha CJIOBa MO MNPOOENbHBIM CHMBOJIAM, MOWCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IMOJCTPOKM Ha JPYTYIO CTPOKY.
['eHepanusi Bcex CIOB B HEKOTOPOM aiihaBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpannyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M MOCIEAOBATENILHOCTU 4Kcell. Bpruncienne 0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCHBA MJIM YUCJIOBOM MOCIEA0BATENLHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO APU(PMETHUECKOT0, MUHUMAJIbHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHUIO).
JIvHEeNHBIM MOUCK 33JaHHOTO 3HAYEHHS B MaCCUBE.

CopTupoBka 0JHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU (METON
Ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BcTaBKamu). COpPTHUPOBKA CIUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBouwuHbIi TOWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHbIe MaccuBBI (MaTpUIlbl). AJTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MAacCCHBOB: 3aII0JJHEHHE JBYMEPHOI'O YHCIOBOTO MACCUBA MO 33a/IaHHBIM ITPAaBUIIAM,
MOMCK AJIEMEHTA B IBYMEPHOM MAacCUBE, BBIYHMCIEHUE MaKCUMyMma (MUHUMYyMa) U
CYMMBI 3JEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MAaCCHBA.

NupopmanuoHHbIe TEXHOJIOTHH

TekcToBwIil Tporieccop. PenmaktupoBanue u ¢dopmartupoBanue. [IpoBepka
opdporpapun u rpammatuku. CpeacTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  crwiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, orjaBieHue. KomektuBHas paboTra ¢ JOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UpPOBaHUs B TEKCTOBBIX mponeccopax. O0iayHble CEpPBUCHI.
JllenoBast mepermcka. Pedepar. IlpaBunma 1muTUpoBaHUS WCTOYHHKOB U
oopmieHuss Oubnuorpaguueckux ccpuiok. OdopMieHue Crucka JIUTEepaTyphl.
3HAKOMCTBO C KOMIBIOTEpPHOUW BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJIA
Tekcta. Cnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KJIaccu(uKanus, KiacTepuzalus, aHanu3 oTkioHeHui. I[locnenoBarenbHOCTH
pelieHus 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKe JaHHBIX,
BU3YyaJIM3allUsl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [IporpamMmubie cpenctBa u



MHTEPHET-CEPBUCHI AJI1 00paOOTKM M MPEACTABICHUS JaHHbIX. bonbpliue gaHHbIE.
Mamnnoe o0yuyenue. HTeNneKTyalbHbIi aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C MOMOINIBIO 3JIEKTPOHHBIX TaOyML. BbruncieHue cymmbl,
CpEIHEro apu(pMeTHUECKOro, HaubOJIbIIEro (HAMMEHBIIET0) 3HAYEHUs AUaIa30Ha.
Boruncnienne kosd@uimenTa KOppessiiuu JBYX psAIoB JaHHbIX. [locTpoenue
cTon0YaThIX, JUHEWYaTBIX W KPYroBbIX pAuarpamm. Iloctpoenue rpadukoB
¢ynkuuid. [TogOop nuHMK TpeHaa, pelieHne 3a/1a4 TPOrHO3UPOBAHUS.

YucneHHoe pelieHHe YpaBHEHMHM C IMOMOINBIO 1oadopa mapamMerpa.
OnTumu3anys Kak MOKWCK HAWIYYIIEero pelieHus B 3alaHHbIX ycaoBusax. LleneBas
¢yHkuus, orpaHudyeHus. JlokaibHble M TIJ00aJbHBII MHUHUMYMBI I€JIE€BOM
¢byHkuuu. Pemenue 3a1a4 ONTUMUA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KJIACC

TeopeTnueckue 0CHOBbI HHPOPMATHUKHI

TeopeTndeckne mOAXOAbI K OICHKE KoJW4YecTBa HH(popMaruu. 3aKoH
agmuTuBHOCTH uMHpopmarmu. Popmyna Xaptim. MHbOpManus ¥ BEpOSTHOCTS.
®opmyna IllleHHOHA.

Anroputmbl  cxkatust naHHbix. Anroput™ RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmbl CKaThsl JAHHBIX C MOTEPSMU. Y MEHBIICHUE
rIIyOWHBI KogupoBaHus nBeta. OCHOBHBIC HjieH alropuTMoB cxatus JPEG, MP3.

CkopocTh Tmepefadyd JaHHBIX. 3aBUCHUMOCTh BPEMEHHM Iepeadyd  OT
MH(POPMAIIMOHHOTO 00BbEMA JIAHHBIX U XAPAKTEPUCTUK KaHana CBs3U. [IpuunHb
BO3HUKHOBCHHS OMMOOK TIpHM Iepefade JaHHBIX. Konbl, IO3BOJISIONINC
OOHapy»XWBaTh W HMCHPABJIATH OMIMOKH, BO3HHUKAIOIIME MPU Tepeaade JTaHHBIX.
Paccrossaue Xammunra. KogupoBanue ¢ moBropenueM 0utoB. Koapl XoMMmuHra.

Cuctembl. KOMIIOHEHTBI CHCTEMBI M HX B3auMoAelcTBUE. CHCTEMHBIN
ahdexrt. Ynpapienue kak nHGopMalMoHHbIN nporiecc. OOpaTHas CBS3b.

Mogaenu n moaenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOJIEIH
MOJICTTUPYEMOMY OOBEKTY WJIU TMPOIIeCcCy, Ienn MoaenupoBaHus. Gopmanusanus
MIPUKJIAHBIX 33/1a4.

[IpencraBieHne pe3yabTaTOB MOJCIUPOBAHUS B BUJE, YI0OHOM IS
BOCIIpUATHS YeloBeKoM. ['paduueckoe npeacraBiieHUe JaHHBIX (CXEMbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe noHATHU. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXHOCTU. Pemienue
QITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHamu3oMm rpadoB (IMOCTpOEHUE
ONTUMAJILHOTO TYTH MEXIy BepiiuHamMu rpada, OmNpeneieHUue KOJIUYeCTBa
Pa3IMYHBIX IMyTeH MEXIy BEpIIMHAMH OPHEHTUPOBAHHOTO AIMKINYECKOTO

rpada).



HepeBbs. bunapnoe nepeBo. [lepeBbsi moucka. CrocoObl 00xolia jaepeBa.
[IpencraBienne apupMeTHUECKUX BBHIPAKCHUN B BHIE AepeBa. [IUCKpeTHbIC UTPhI
JIByX UTPOKOB C MojHOM uHpopManueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMKMCAHKUE CTPATErHH UTPhI B TAONMUHON (opme. BHIUTPHIIIHBIE U TPOUTPHILIIHBIE
MO3UIIHU. BBIUTPBILIHBIE CTPATErUH.

CpeacTBa UCKYCCTBEHHOI0 HMHTeJUIeKTa. CepBHCHI MAIIMHHOIO MEPEBOAA U
pacrio3HaBaHusi ycTHOM peun. KornutuBHbie cepBuchl. MaenTudukamus u nouck
N300paKeHUH, pacro3HaBaHUe JIWII. CamooOyyaromuecs CHCTEMBI.
M cKyCcCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX WMrpax. lcrosb3oBaHue MeETOlI0B
MCKYCCTBEHHOI'O MHTEJIEKTa B oOydarouux cucremax. Mcnonb3oBaHue METOI0B
HMCKYCCTBEHHOI'0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. [lepcrnekTuBbl
Pa3BUTHUSA KOMIIBIOTEPHBIX UHTEIJIEKTYJIbHBIX cucTeM. HeilpoHHbIE ceTH.

AJITOPUTMBI M IPOrPAMMHMPOBaHNE

Qopmanu3auus  OOHATHS  anroputma.  MammnHa  TeropuHra  Kak
YHUBEpcaJIbHas MOAENb BhruncieHui. Tesuc Yépua—TwropuHra.

OreHka CIOXHOCTH BbIYMCICHHUH. Bpems paboTel m 00BEM HCHOIB3yeMOM
namsiTH, HUX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHbIX JaHHbIX. OleHKa
ACUMIITOTUYECKON  CIIOKHOCTH  AJITOPUTMOB. AJITOPUTMBI  [OJIMHOMHUAIBHOU
cinoxHocth. [lepeGopHbie anroputmbl. [Ipumepsl pazIUYHBIX —aJITOPUTMOB
peLeHns OJTHOM 3a/1a4d, KOTOPBIE UMEIOT PA3ITUYHYIO CIOKHOCTD.

[Iouck mpOCTBIX 4YMCEN B 3aJaHHOM JWAIMa30HE C TOMOINBIK aJrOpUTMA
«pemeto DparocheHay.

MHuoropa3psaHbie 11eIble YUCIa, 3a1a4u JJIIMHHON apu(pMETHUKH.

CnoBapu  (accollMaTUBHBIE MACCHBBI, OTOOpa)K€HMs).  XOII-TaOIHIIbI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBAps AJIs 3aJAHHOTO TEKCTa.

Creku. AHanu3 MOpaBUIBHOCTH CKOOOYHOTO BBbIpaXXKEHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHON (hopMme.

Ouepenu. Mcnonib30BaHUE ouepeau 1isl BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIBHOIO OCTOBHOTO J€peBa
B3BELIEHHOI0 CBS3HOIO HEOpPUEHTUpOBaHHOro rpada. KoiaumdecTBo pazimyHbIX
myTel MEXy BEpIIMHAMU OPUEHTHPOBAHHOTO AlMKJIMYECKOro rpada. AIroputm
JIeUKCTpHL.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOMUYHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa aiid 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputMbl o0xona AepeBa. Mcnonb3oBaHue cTeKa U
ouepenu st 00Xo/a Jiepena.

JuHamuyeckoe NPOrpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3aJady C
COXPAaHEHHEM NPOMEKYTOUYHBIX PE3YJbTATOB. 3aJauyH, PEUIAEMbIE C TMOMOILIBIO



JUHAMUYECKOr0 TMPOrPAMMHUPOBAHMS: BBIYUCICHUE PEKYPCUBHBIX (PYHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 33]]a4M ONTUMHU3AIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHuU. OOBEKTHI U
kjaccel. CBOMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOJXO/A.
Wukancynanus, HaclieJOBaHUEe, TOTUMOPHU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamm. lIpoektnpoBanue wuHTEpdeiica
nosib3oBarens. Vcnoiib30BaHWE  TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTPOCHUS uHTEep(deiica.

O630p  s3pIkOB  mporpammupoBaHus.  [lomsitue o  mapamurmax
pOrpaMMHUPOBAHUSL.

NudopMannoHHbIe TEXHOJIOTMH

Otanbl  KOMIIBIOTEPHO-MAaTEMATHUYECKOTO  MOJICJIMPOBAHMS:  IMOCTAHOBKA
3aaud, pa3paboTKa  MOJEIH, TECTUPOBAHUE  MOJIEIH, KOMIIBIOTEPHbIN
HKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOJIEINPOBAHUSI.

Juckpetuzanusi Opud MATEMAaTUYECKOM MOJICIUPOBAHUU HENPEPHIBHBIX
npoiieccoB. MogenupoBanue JBIKEHHsS. MoJenupoBaHue  OHOJOTHYECKHUX
cucteM. MaremaTuyeckue  MOAENIM B DKOHOMHUKE.  BbluuciauTenbHbIE
HKCHEPUMEHTHI C MOJICIISIMHU.

OOpaboTka pe3yJabTaTOB SKCHEpUMEHTa. MeToJl HauMEHBIIMX KBaJpaTOB.
OneHka 4YHUCIOBBIX NApaMeTPOB MOJEIHUPYEMBIX OOBEKTOB M MPOLECCOB.
BoccranoBieHne 3aBUCUMOCTEN IO pe3yJibTaTaM SKCIIEPUMEHTA.

BepostHoctHeie  mozenu.  Metonsl Monte-Kapno.  Mmuranmonnoe
MojenupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuoHHBIE) O0a3bl MaHHBIX. Tabnuila — MpeacTaBICHUE
cBeaeHnil 00 OOHOTUOHBIX 00bekTax. Iloie, 3amuch. Kimrou taGmunel. Pabota ¢
roToBOil 0a3o0if nMaHHBIX. 3amonHeHue Oa3bl naHHbIX. [louck, copTupoBKa u
buabTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY JTaHHBIX. 3alpocChl C MapaMeTpamu.
Brruucisiembie 1oss B 3amrpocax.

Mmuorotabnuunbie  0a3bl JaHHBIX. [HIBI CBS3€H MEXIy TaOIUIlaMHu.
Buemrnuit kirou. [{enocTHOCTE 6a3bl JaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

Nuteprer-ipuiioxkenus. IloHaTre 0 cepBepHON U KIMEHTCKOW YacTAX CauTa.
TexHoIoruss «KJINUEHT — CEpBEP», €€ NOCTOMHCTBA U HENOCTATKU. OCHOBBI S3bIKA
HTML u xackamubix tabmui ctwiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BeO-CTpaHHULIE.

Pa3memnienne Be6-caiiToB. Yciryra XoCcTUHTA. 3arpy3ka (ailioB Ha CaiT.

BBon n300paxeHuil ¢ MCIONB30BAHUEM PA3NIMYHBIX IUMPOBBIX YCTPOUCTB
(urdpoBbIX (poToOanmapaToB U MHUKPOCKONOB, BHUJIEOKAMEp, CKAaHEPOB U JAPYTHX



ycrpoiicTB). I'padmuueckuii pegakrop. Pazpemenue. Kagpuposanue. Vcnpasnenue
nepcnektuBbl.  ['mcrorpamma. Koppekuust  ypoBHEW, KOppeKUus  ILBETa.
OOGecrBeunBaHue IIBETHBIX H300pakeHui. Perymb. Pabora ¢ obmactsamu.
OUIbTPHI.

MHuorocnolinele u3o0Opaxkenus. TexkcroBble cion. Macka cnos. Kanaisbl.
Coxpanenue BblAeneHHONW oOnactu. IloaroroBka wiumoctpauuid st BEO-CalTOB.
AHHUMHPOBaHHbIE NU300paKEHUS.

Bektopnas rpaduka. I[lpumutuBbl. HM3meHeHue mopsaKa dSIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbsie. dopmaTbl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYpOB. BekTopuzaius pacTpoBbIX U300paKEHU.

[IpyHUMOBI TIOCTPOCHUSI MW  PENAKTUPOBAHUA TPEXMEPHBIX  MOJENEH.
Cerounble Mogenu. Marepuansl. MoJeaIMpOBaHHE HCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBabie TexHosnoruu (3D-mpuntepsl). [lonstre o BUpTyalbHOU
PEaTbHOCTH U TONIOJIHEHHON PEAIbHOCTH.



IINTAHAPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcs pPyKOBOACTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTAlW{, MO3UTUBHBIX BHYTPEHHHUX
yOeXKICHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM ILIEHHOCTSIM  POCCHICKOIO
OOIIECTBA, PACHIMPEHHUE KUZHEHHOT'O OIMbITA M OMBITAa ACSITEIBHOCTU B MPOIECCE
peanu3auuyd  cpeAcTBaMU  y4eOHOro MpeAMEeTa OCHOBHBIX  HalpaBJICHHUM
BOCIIUTATENbHOU I€ATEIbHOCTH.

B pesynpraTte wu3yueHuss HHPOPMATHKUM HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusa y oOydaromierocsi 0OyayT copMuUpoBaHbl CIEAYIOMINUE JTUYHOCTHBIC
pe3yabTaThI:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MpaBOMNOpSAIAKA,  COOJIOJIEHWE  OCHOBOIIOJAralmIUX  HOPM
UH(OPMAITMOHHOTO TTpaBa U HHHOOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATh HUACOJIOTUM 3KCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(OOUHU, AUCKPUMHUHALMKM 1O COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM [TPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHUE 3HaYeHUsI UHOOPMATUKU KaK HAyKU
B KU3HH COBPEMEHHOTO OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OLIEHWBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIEHUS,
OPUEHTHUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTEepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MUpPY, BKJIIOYAas JCTETUKY HAYYHOIO U
TEXHUYECKOI0 TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbIE BHUABI MCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BaHUU MH()OPMALIMOHHBIX TEXHOJIOTHI;

5) pu3n4YeCcKOro BOCIMTAHMS:

chOpMHPOBAHHOCTh  3JI0POBOTO W Oe3omacHoro  oOpa3a  JKHU3HH,
OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4YHCJIE 3a CYET



coOtoIeHus1 TpeOOBaHMI 0€30MacCHON 3KCIUTyaTaluu CPeACTB MH(GOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTHUBHOM JEATEbHOCTH TEXHOJOTHYECKONM M COLMATIbHON
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIBHO
BEITIOJTHATH TaKyIO JICSITCIIbHOCTS;

uHTEpeC K cdepaM MNpOPECCHOHATBHON JESATENbHOCTH, CBSI3aHHBIM C
nH()OPMATUKON, MPOTPAMMUPOBAHUEM U HH(POPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTIKEHUSIX HAayKu HH(POPMATUKH U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBepIlaTh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccun u
pean30BBIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpPA30OBaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIUTAHMS

OCO3HAHUE TJI00ALHOIO XapakTepa 3KOJIOTHYECKHX MPOOJIeM M MyTell HX
pemieHusi, B TOM 4YHCIE C yYETOM BO3MOXKHOCTEH HMH(POpPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

chOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH, JOCTH)KEHHSM HAy4YHO-TEXHHYECKOro IIporpecca u
OOIIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHHSI POJIU WH(DOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHHA B YCIOBUAX
1idpoBoii TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO 00IIECTBA;

OCO3HAHHE LIEHHOCTH HAYYHOH JeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

B mpormecce noCTWKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIN
UHTEJIEKT, Mpenoaratonui copMIUpOBAHHOCTS:

CaMOPETYJIUPOBAHHUS, BKJIOYAIOIIEIO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHHSIM M TIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpeMJIEHHE K JOCTHKEHUIO eI 1
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JIEWCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTECH;

AMIIATUH, BKJIIOYAIOIIEH CTOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIICCTBICHUM KOMMYHHUKAITUU, CIMOCOOHOCTHh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METAIIPEJMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydeHus HHPOPMATUKHA HA YPOBHE CpPEAHETO OOIIETO
oOpa3zoBanusg y oOyuaromerocss OyayT cOpMUPOBaHBI METaNpeIMETHBIE
pe3yJbTaThl, OTPAKEHHbIE B YHUBEPCAIBHBIX YUE€OHBIX JIEHCTBUSX, a UMEHHO —
MO3HABATEIbHBIE YHUBEPCAIbHbIE Yy4eOHbIE JEUCTBUS, KOMMYHUKATUBHbIC
yHUBEpCaJIbHbIE Y4YeOHBIC NEUCTBUS, PETYJISTUBHBIE yHUBEpPCAIbHBbIC Y4ueOHbBIC
JENUCTBUS, COBMECTHAS AEATEIBbHOCTD.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMUBATh CYILECTBCHHBINM MNpPU3HAK WJIU OCHOBAHUS i1 CpPaBHEHWS,
KJaccuuKay U 0000IIeHHUS;

OnpeAeisaTh ILEeIu ASATeIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaTrhiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YUETOM aHaIM3a MUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATePUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUHN JEATEILHOCTH,

KOOPAUHUPOBATh M  BBHIMOJHATH pabOTy B  YCIOBUSIX  PEaJIbHOTO,
BUPTYaJIbHOI'O  KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE HeCTBUSA:

BJIQJICTh HABBIKAMU Y4EOHO-UCCIIEI0BATEILCKON U TPOCKTHOM JIEATEIIbHOCTH,
HaBbIKAMU  pa3pelieHus TpoOJjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS IPAKTUUECKUX 3a/1ay, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

OCYUIECTBJISITh PA3JIUYHBIC BHUJBI JEATCIBHOCTH IO IOJYYEHUIO HOBOTO
3HaHUS, €ro HHTEPIpEeTalrH, MPeoOpa3OBaHUI0 U TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusiX, B TOM YHCJIE€ TPU CO3JaHUU YUE€OHBIX U COIMAIbHBIX
MIPOEKTOB;

dhopMUpOBaTh HAYYHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MMOHATUSIMHU U METOAaMU,

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
JEATEeNIbHOCTH U )KU3HEHHBIX CUTYalUAX;



BBISIBJISITH  IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/ady,
BBIJIBUTATh TUNOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI IJIs JIOKAa3aTeIbhCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE pEHICHHS 3adadd  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
yCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IEJICHAINIPABICHHBIN TOUCK MEepeHoca CPEACTB M CIOcOo00B
JeMCTBUS B TPO(PECCUOHANBHYIO CPELLy;

yMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIBHYIO W MPAKTHYECKYIO OOJIACTH
KU3HEACSITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIBHBIE MOIXO0JbI M pElICHUs,
CTaBHUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmaunmeii:

BJIAJICTh HaBBIKAMU TOJYyYCHUS WH()OPMAITUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIbHO ~ OCYUIECTBJIATh ~ TIOMCK,  aHajlu3, CHCTEMaTU3aldi0 |
UHTEPIIPETANNI0 HH)OPMAIIMK PA3IMYHBIX BUIOB U (OPM TIPEICTABICHUS;

co3laBaTh TEKCTHI B pa3IU4HbBIX ¢dopMarax ¢ Yy4E€TOM Ha3HAUYCHUS
uHbOpMAIlMM W  [EJICBOW ayJWTOPHH, BBIOMpas ONTHUMaIbHYIO (opmy
NIPEJCTaBICHUS U BU3YaIH3aIiH;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMaluu, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIBHO-ITUYECKUM HOPMaM;

UCTIONB30BaTh  CPEACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AIIMOHHBIX
3amad ¢ CcoONIofeHHEeM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepeXeHMs, IMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€301aCHOCTH;

BJIaJIeTh ~ HABBIKAMH  PACMO3HABaHMS W 3alIUTHl  HHPOpPMAIH,
nHGOPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KOMMyHl/IKaTHBHLle YHUBEPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHﬂ

1) oOmenume:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BCEeX chepax >KU3HHU;

pacro3HaBaTh HeEBepOaJbHBIE CpEJACTBA OOINCHMS, TOHMMAaTh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalluid W
CMSITYATh KOH(JIUKTHI,

BJIQJICTh  PA3IUYHBIMH  CrocoO0amMu  OOIICHHWS ©  B3aWMOJCHUCTBHSA,
apTyMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(MJIUKTHBIE CUTYAIIHH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS] C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON W WHJAWBUIYAJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOJIbl COBMECTHBIX JEHUCTBUH C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXIOr0 YJICHA KOJIJIEKTUBA;

NPUHUMATh I1E€JIM  COBMECTHOM  JESITEIbHOCTH, OpPTraHU30BBIBATH H
KOOPJMHHUPOBATh JCUCTBUSA MO HMX JOCTHUAKCHHUIO: COCTAaBJISATH IUIaH JCHUCTBUH,
pacmpeniensaTh pojid ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa U KaXKJIOTO YYaCTHHKA KOMAaHIbl B
OOIINI pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKTHI, OIECHWBAThL MAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJladyu B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENFHO COCTABJISITH IUJIaH pEIIeHUs TpoOieMbl C  y4ETOM
UMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUTCHU;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuIMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEITOUYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLIeHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JIlaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJa/J€Th  HABbIKAMU  MO3HABATEJbHOM  pediekcun Kak  OCO3HaHUSA
COBEpIIAEMBIX JIEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U



OCHOBAHUWM, MCIOJIb30BaTh MPUEMBI peIEKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYrUX TMpH aHaliM3e pe3ysbTaToB
NEATeIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NPU aHaldu3e pe3yJbTaToB
JeATENIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OIIHUOKY;

pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

B mnponecce u3yuenus xypca MHGOpPMATHKU YriIyOJI€HHOrO ypoBHs 6 10
Knacce oOydaroumuMmMucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pe3yIIbTaThI:

BJIAJICHUEC TIPEACTABICHUSIMH O POJIM WHGOPMAIMM W CBSI3aHHBIX C HEH
MpOIIECCOB B TMPHUPOJC, TEXHUKE U OOIIECTBE, MNOHATUAMH «UHGOPMAIIUS,
«MH(QOPMAIIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBIY,
«cucTeMHbIN A PexT», «MHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIAJCHUE METOJaMH IIOMCKa HWHpOpMarMu B ceTH HWHTepHET, yMeHHue
KPUTHUYECKU OTICHUBATh WH(OpMaIIHio, TOyIeHHYIO U3 ceTu HTepHeT;

yMEHUE XapakTepu30BaTh OOJbIINE JaHHBIC, TPUBOJUTH MPUMEPHI
UCTOYHUKOB HMX TIOJYYEHUS U  HAIpaBJICHHUS  HCIOJIb30BAHMS, YMEHHUE
KJIacCH(DUIIMPOBATh OCHOBHBIC 3a/Jlaud aHalnW3a JaHHBIX (IIPOTHO3HPOBAHUE,
KJIaccugpuKanus, KJIaCTepU3alIns, aHaIM3 OTKJIOHCHUN), MTOHUMATh
MOCJIC/IOBATEIPHOCTD PEIICHUS 3a7a4 aHaJIW3a JaHHBIX: COOp NEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauecTBa IaHHBIX, BBIOOP W/WIM TOCTPOSCHHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaJIU3allHs TaHHBIX, MHTEPIPETAIHSI PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTPOWCTBA W (YyHKIHOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMJIbHBIX KOMITBIOTEPOB, TCHICHIIUN Pa3BHTHSI
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBBIKAMU PAOOTHI C OIMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAaMU TIPOTPAMMHOTO OOECIEYeHUs] JJig pEHIeHUs Y4YeOHBIX 3a7ad 10
BBIOpAaHHOH CIICIUATN3allNN;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3ANNHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 oOmUX MNpUHIUIAX pa3pabOTK W (YHKIMOHUPOBAHUS HHTEPHET-
MTPUIIOKEHHM;



MOHMMAaHUE Yyrpo3 HUHPOPMAIMOHHON OE30MaCHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEJACTB MPOTUBOJCHUCTBHUSI JITHUM yIrpo3aM, COONIOJCHUE Mep
0€30MacHOCTH, MPEOTBPAIIAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHUE MTEPCOHATBHBIX
JAHHBIX, COOJII0/IEHNE TPeOOBaHUN TEXHUKHU 0€30MaCHOCTH U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPYKECHUSI, TOHUMAHHE
MIPABOBBIX OCHOB WCIOJB30BaHUSI KOMIBIOTEPHBIX TpOrpaMm, 0a3 MaHHBIX U
paboTsl B cetn IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIAIIOB JUCKPETU3AINHA PA3TUYHBIX BHUJOB
uHdopMaIuU, YyMEHHE ONpeNesTh HUHPOPMAIUOHHBI O00BEM TEKCTOBBIX,
rpaprueckux M 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX MMapaMeTpax AUCKPETH3alluu,
YMEHHE OIpeJeisaTh CPEAHIO CKOPOCTh Tepedadyd JaHHbIX, OLICHUBATh
W3MCHEHHE BPEMEHU TMepefayd NpH W3MEHEHHH WH(GOPMAIIMOHHOTO 00BhEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHHUE HCIOIb30BaTh MPU PEUICHUH 3a/lay CBOMCTBA MO3UIIMOHHOW 3aIUCH
Yyuces, aJrOpuTMa OCTPOCHHUS 3alUCH YKCIa B TTIO3UITMOHHON CUCTEME CUUCTICHUSI
C 33JIJaHHBIM OCHOBAHMEM M IOCTPOCHHUS YHUCIA MO CTPOKE, COJEp KAl 3alKch
ATOTO0 YHWCIa B TO3UIUOHHOM CHUCTEME CUMCICHUS C 3aJaHHBIM OCHOBAHUEM,
YMEHHUE BBIMOJIHATh apu(PMETHUYECKUE Olepalud B TMO3UIMOHHBIX CHCTEMax
CUMCIICHUS;

YMEHHUE BBINOJHATH MPE0oOpPa30BaHUS JIOTMUECKUX BBIPAXKEHUH, HCIOJIb3YS
3aKOHBI ~aireOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMABHBIX (hOpMax IO 3aJaHHOM TabiuIe
WUCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHUS, COACPIKAIIETO
NepeMEeHHbBIE, PENIATh HECIOKHbIE JJOTUYECKHE YPABHEHUS U CUCTEMbBI YPaBHEHUI;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPA0OTKM YHUCIOBOM M TEKCTOBOM
uH(popMaruu (3auch YMceN B MO3ZWIIMOHHOW CHCTEME CUUCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIAHBIX 1ETbIX
YrCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JAPYTHX), aJITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE ONpPEACNSITh CI0XKHOCTh HM3y4aeMbIX B Kypce O0a30BbIX aJIrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COpPTUPOBKAa MaccHBa, IepeOOpHBIE
QIITOPUTMBI, TBOWYHBIA TOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CI0HOCTH I PELICHUs OJTHOW 3a]1a4u;

BJIJICHUE YHUBEPCAIbHBIM SI3BIKOM IMPOTPAMMUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O 0a30BBIX THIAX JaHHBIX MU
CTpYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKIIMH, YMEHHUE OCYIIECTBIATh aHAINW3 MPEIIOKCHHOW MPOTPAMMBL:
OTIPEJICNISITh PE3YIbTAThl PAOOTHI MPOTPAMMBI MPHU 33JaHHBIX WCXOJHBIX JTaHHBIX,
OTIPENENsITh, MPU KAKUX HCXOJHBIX JTAHHBIX BO3MOXXHO IOJYYEHHE YKa3aHHBIX



pE3yJbTaTOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT INPHBECTH K OLIMOKE B padoTe
IPOrpaMMmbl, HOPMYIUPOBATH MPETIOKEHUS 110 YITYyUIIEHUIO0 MPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaTb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPALIMOHHBIE MAaTEPHAJIbI C UCTIOJIB30BAHMEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPAMMHBIX CPEICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJULIBI U1 aHAJIW3a, NPEICTaBICHUS
u  o0paboTKM  JaHHBIX  (BKJIIOYAs  BBIYUCJIEHHUE  CYMMBbI,  CPEIHETO
apumMeTnyeckoro, HauOONBIIETO W HAUMEHBIIETO 3HAYEHUH, pEILICHHUE
ypaBHEHUM, BHIOOP ONTHUMAJIBLHOTO PEIICHHUS, MOAOOP JUHUU TPEHHA, PEIICHUE
3aJ1a4y MPOrHO3UPOBAHMUS).

B npouecce u3yuenus xypca MHGOPMATHKU YIiIyOJE€HHOrO ypoBHS 6 11
Knacce oOydaromuMucs OymyT JIOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pe3yabTaThI:

YMEHUE CTPOUTh HEPAaBHOMEpHBIE KObI, JOMYyCKAIOUMe OJHO3HAYHOE
JEKOJIUPOBAaHUE COOOIIEHUM (MpePUKCHBIE KOIbI), HUCMIOJIb30BaTh MPOCTEUIIINE
KOJbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABIATH OMMOKU MPH Mepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECIEYMBAIOUINI HAaUMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CIKATHSI IAHHBIX;

yMEHHUE pelllaTh alrOpUTMHUYECKHUE 3a7aud, CBA3aHHBIE C aHAIN30M rpadoB
(3a7auM  MOCTPOEHMS ONTHUMAIbHOTO TYTH MEXAYy BeplIMHaMu rpada,
OMpEeNeNICeHUs]  KOJIMYECTBA  PA3JIUYHBIX  MyTEed  MEXKIy  BEpIIMHAMU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIOIb30BaTh JEPEBbS MPH
aHalIM3€ W TIOCTPOCHUU KOJOB M I TMPEACTABICHUS apUPMETUYECKUX
BBIPAKEHUI, IPU PEIICHUH 3a/1ay MMOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIE€PEBO
UTPHI 110 33JaHHOMY aJTOpPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTETHIO UTPBHIL;

yMEeHUEe pa3palaThiBaTh U PEATU30BBIBATH B BHUJE Iporpamm 0a30BbIe
QITOPUTMbI, YMEHHE HMCIOJb30BaTh B MpOrpaMMax JaHHbIE PAa3IUYHbIX THUIOB C
y4ETOM OrpaHUYEHUN Ha JMAna3oH MX BO3MOXKHBIX 3HAYEHUM, MPUMEHSTH MpU
pEelIeHnH 3a/1a4 CTPYKTYPbl JaHHBIX (CIUCKH, CIOBApU, CTEKH, OUYepEeaH, AEPEBb),
UCIIOJI30BaTh 0a30BbIE ONEpPAallMM CO CTPYKTypaMH JAHHBIX, IPHUMEHSIThH
CTaH/JapTHBIE ¥ COOCTBEHHBIE MOAMPOTPAMMBI JJII 00paOOTKH YUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpH pa3pabOTKe Mporpamm OHOIMOTEKH
HNOANPOTrpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOKHOCTH HHCTPYMEHTaJIbHBIX
CPEIICTB cpefbl pa3padOTKH, YMEHHE UCIOJb30BaTh CPEICTBA OTIIAJIKK IPOIPAMM B
cpezie MpOorpaMMHUPOBaHUS, YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHHUE CO3/7]aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJECHUSMH O 0a3ax [JaHHBIX, WX CTPYKTYpe,
CpeICcTBax co3daHUs W PpabOThl C HUMHU, YMEHHE HCIIOJIb30BaTh TaOJIMYHbBIC
(pensimoHHBIC) 0a3bl IaHHBIX (COCTABJIATH 3alPOCHl B 0a3ax JaHHBIX, BBHINOIHIThH
COPTHPOBKY M TIOHWCK 3amuceid B 0a3e JaHHBIX, HAMOJHATH pa3pabOTaHHYIO 0azy
JAHHBIX ) ¥ CTIPABOYHBIC CHCTCMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHIECKUE MOJICTTH JIJIsl aHAIHM3a
OOBEKTOB M TMPOIECCOB: (HOPMYIUPOBATh IEJIb MOJCIUPOBAHUS, BBHIOJIHATh
aHaM3 PE3yJIbTaTOB, TIOJYYEHHBIX B XOJ€ MOJICJTUPOBAHMS, OICHUBATH
COOTBETCTBHE MOJIEIH MOJEIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABIAThH
pe3yJIbTaThl MOICTTUPOBAHUS B HATJISIATHOM BUJIC;

yMEHHE OpraHW30BBIBATH JMYHOEC WH(POPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3IMYHBIX CPEACTB IU(PPOBBIX TEXHOJOTUM, TMOHUMAHUE
BO3MOXXHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB Pa0O0THI, BO3MOKHOCTEH M OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHM WCKYCCTBEHHOTO HMHTEIIEKTa B Pa3IUYHBIX 00JIACTSAX,
HAJIMYME TIPEJICTABICHUNW O Kpyre peniaeMbiX 3ajad4 MalIMHHOTO OO0y4YeHUs
(pacnio3HaBaHMs, KJIACCU(PUKAIMU U MPOTHO3UPOBAHMS) HAJIMYWE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMAINMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodecCUOHANIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (uudposbie)
Ne n/m Konrtpoabnsie Ilpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1.1lndpoBasirpaMoTHOCTH
11 Kommerotep - yHMBEpCaIbHOE yCTPOKUCTBO 6 1 0
' 00pabOTKH JTaHHBIX
1.2 [IporpammHoOe obecrieueHue 0
1.3 KomnbroTepHslie cetu 0
14 HNudopmanmronHas 6€301macHOCThb 0
Hroro no pasneny 24
Pa3nea 2. TeopeTnyeckneoCHOBHIMHPOPMATHKH
IIpencraBnenue napopmanuu B
2.1 PeA bopman 19 0 1
KOMITBIOTEpE
2.2 OCHOBBI anredpsl JIOTUKU 14 1
2.3 KommsrorepHas apupmeTrka 7 0
Utoro no pazneny 40
Pa3nea 3.AnroputmMbl 1 IPOrpaMMHPOBAHUE
3.1 BBenenne B mporpaMMupoBaHue 16 0
3.2 BcnomorarenbHble alrOpUTMbI 0
3.3 UucneHHbIe METO/TBI 0
ARTOopUTMBI 00paOOTKH CUMBOIBHBIX
3.4 P P 5 0 1

JAHHBIX



3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 1
Wroro no pazneny 44
Pa3nea 4. MH(popManimOHHBICTEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 0
4.2 AHanu3 qa”HHBIX 1
Uroro no pazneny 15
PeszepBHOe Bpemst 13 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11




11 KITACC

KoauuecTBo yacoB DJIEKTPOHHBIE
HauMeHoBaHUe pa3aesioB U TEM (audpoBbie)
Ne n/m P Kontpoabnbie IlpakTHueckue p
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Paszpnen 1.TeopernyeckneoCHOBBIMH(POPMATHKH
WNudopmanus u uHGOpMaIOHHBIE
11 hopmar hopmar 10 1 1
IIPOLIECCHI
1.2 MonenupoBaHue 8 0 1
Hroro no paszneny 18
Paznen 2.AroputMbl 1 NIPOrpaMMHpPOBaHHUE
2.1 DNEMEHTHI TEOPUH AJTOPUTMOB 6
2.2 AJNTOPUTMBI B CTPYKTYPBI TaHHBIX 28
OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 0 2
MIPOrPaMMHUPOBAHHUS
Utoro no pazneny 50
Pazjnen 3.UupopmMannoHHbIETEXHOJIOTHHI
KomnbroTepHo-MaTeMaTHYECKOE
3.1 P 8 0 1
MOJIETTUPOBAHUE
3.2 basbl nanHbIx 10 0 1
3.3 Be06-caiitbr 14 0 1
3.4 Kommprorepnas rpaduka 0 0
3.5 3D-monenupoBanue 1 1
Hroro no pazneny 49




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

19
136

11



IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
N KoJsmuecTBo yacos
Tema ypoka KonTposabubie Aara
n/n Bcero IIpakTH4eckue padoThI
padoThI H3yYeHUs
TpeOGoBaHus TEXHUKU 0€30MIACHOCTH U TUTHEHBI TIpU padoTe
1 C KOMITBIOTEPAMH M IPYTUMHA KOMIIOHEHTaMH [U(PPOBOTO 1 0 0
OKpYKEHUS
5 [TpuHLMITBEI paOOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX 1 1 0
cucteM. BxonHas koHTposbHas paboTa.
3 OOMeH 1aHHBIMU ¢ TOMOIIIBIO IMH. KOoHTpoeps 1 0 0
BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHUE IPOIPAMMBI IPOLIECCOPOM 1 0 0
OmnepaTuBHas1, TOCTOSHHAS U IOJITOBPEMEHHAS TTaMSTh.
5 KoHTposneps! BHEMTHUX YCTPOUCTB. [Ipsimoii mocTym k 1 0 0
namsTi
6 CoBpeMeEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1 0 0
7 [TporpamMMHOe obecrieueHIe KOMITbIOTEPOB, KOMITBIOTEPHBIX 1 0 0
CHCTEM M MOOMJIBHBIX YCTPOMCTB
8 CucremHoe rporpaMmHoe obecrieuernue. OnepanuoHHbIe 1 0 0
CUCTEMBbI
9 Yrunutel. [paiiBeps! ycTpoicTs. [lapamiensHoe 1 0 0
pOTrpaMMHUpPOBaHHE
10 WHCcTanasmus 1 JeHHCTAJUTSIIHS TPOTPaMMHOTO 1 0 0
o0ecrieueHus
1 ®daiisioBble cUCTEMBI. [[puHIUIBI pa3MenIeHUs 1 0 0

uMeHoBaHUs (paiiyioB B nonroBpeMeHHoM namartu. [11abnons



12

JUTSL OUCaHusl rpymn ¢daiios

3akoHomarenbcTBO Poccuiickoii deneparuu B 061acTu
MIPOTrPaMMHOTO 00€CTICUCHUS U TAHHBIX

13

[IpuHIMIBI TOCTPOEHNUS U anapaTHbIE KOMIIOHEHTBI
KOMIIBIOTEPHBIX ceTell. CeTeBble TPOTOKOJIBI

14

15

16

17

18

19

20

21

Cetp UHTEpHET

Pasnenenune |IP-ceTr Ha TOACETH C TOMOIIIBIO MACOK
nojacereit. [Ipakruueckas padoTa.

CereBoea IMUHUCTPUPOBAHUE

Bunst nestensHocTr B cetn IHTepHET. CepBUCHI
Nurtepnerta. ['ocygapcTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI U
YCIIyTH

WNudopmannonHas 6€30macHOCTb

BpenonocHoe nporpamMmHoe obGecredeHrne 1 MEeTOIbl
0OpBOBI C HUM

[TpakTrueckas padbota no Teme "AHTUBUPYCHBIE
porpaMmsI"

Opranuzanus Tu9HOTO apxuBa uHpopmarmn. PesepBHOE
konupoBaHue. [laponpHas 3amura apxyusa

22
23
24

25

26

HIudpoBaHue JaHHBIX

Anroputm mudpoBanusi RSA. Creranorpadus
[Mudp Lezaps0

WNndopmanus, nansele u 3HaHud. MHpopManmoHHbie
HPOIECCHl B IPUPOE, TEXHUKE U 00IIeCTBE

HernpepsIBHBIE U AUCKPETHBIE BEJIMYNHBI M CUTHAJIBI.
Heo0xoauMocTh aucKpeTr3annu HHHOpMAaIiH,

MpeIHa3HAYEHHOW JIJIsl XpaHEHUs, Tepeaayn U 00pabOTKH B



UG POBBIX CUCTEMAX

JIBonuHO€e KonMpoBaHue. PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE

27 Ko/bl. JIeKoaupoBaHue COOOIICHHH, 3aITMCAHHBIX C 1 0 0
MIOMOIIBI0 HEPAaBHOMEPHBIX KOJI0B

28 VYenosue @ano. [locTpoeHre 0AHO3HAYHO JEKOIUPYEMBIX 1 0 0
KOJIOB ¢ ToMoIIbio aepeBa. ['pad An. A. Mapkoa

29 Enunune! u3mepenus konudyectsa MHGOpMaLum. 1 0 0
AndaBUTHBIN MOAX0]] K OIIEHKE KOJTUYeCTBa HH(OpMAILIUU

30 Cucrembl cUUCIIEHUS 1 0 0

31 [TepeBon uncen U3 OJHON CUCTEMBI CUMCIICHUS B IPYTYIO 0 0

39 JIBon4Has, BOCBMEpHUYHAs U ILIECTHAATEPUYHAS] CUCTEMBI 1 0 0
CUHCIICHUS, CBA3b MEX1y HUMHU

33 JIBon4Hasi, BOCbMEpUYHAS U MIECTHAAIATEPUIHAS CUCTEMBI 1 0 0
CUHCIICHUS, CBS3b MEXITY HUMHU

34 JIBon4Hasi, BOCbMEpUYHAS U IIECTHAIIATEPUYHAS] CUCTEMBI 1 0 0
CUHCIICHUS, CBA3b MEX/1y HUMHU

35 Apudmernueckue onepanuy B O3UIMOHHBIX CHCTEMaX 1 0 0
CUHCIIEHUS

36 TpouuHast ypaBHOBEILICHHAsI CHCTEMa CUUCICHHS 1 0 0

37 JIBOMYHO-IeCATUYHAS CUCTEMA CUUCICHUS 1 0 0

38 KoaupoBanue TeKCTOB 1 0 0

39 PactpoBoe konupoBaHue n300paxeHHi 1 0 0

40 [IpakTtuueckas pabota mo Teme "J{uckperusanus 1 0 1
rpadudeckoit mHbopmarn"

41 I[BeToBBIE MOAEN. BekTopHOE KOAMpOBaHue. PopmaTsl 1 0 0
daiinos. Tpéxmepnas rpadpuka. PpakranpHasTpapuKa

42 KoauposaHnue 3Byka. 1 0 0



43

44
45

Onenka nHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX MIPH
3a/IaHHBIX YAaCTOTE AUCKPETU3ALMH U PA3PATHOCTH
KOIAMPOBAHUS

OcHoBbIa JreOpbl TOTUKH

Jlornueckue oneparuu. TabauIbl HCTUHHOCTH

46

47

48
49

50

o1

52

53

54

Jlornueckue BeipakeHus. Jlornueckue TOXKIeCTBa.
Jloka3aTenbCTBO JIOTHYECKUX TOXKJIECTB C IIOMOIIBIO TaOJIHI]
NCTHUHHOCTH

[Mpaktudeckas padora no Teme «IlocTpoeHue u aHamu3
Ta0IHUI HCTHHHOCTH B TAOJUYHOM IMPOIIECCOPE»

Jlormueckue oncpanru U oncpanuvu HaJg MHOKCCTBaAMH
Jlormueckue oncpanru U onepanuvu HaJl MHOKCCTBaAMHU

3aKoHBI aTeOphI IOTUKU. DKBUBAJICHTHBIE TIPEOOPa3OBaHHUS
JIOTHYECKHUX BBIPAKEHUI

Jlornueckuie ypaBHEHHs U CUCTEMBI YPaBHEHUIN
Jlornueckue QyHKIMU. 3aBUCUMOCTH KOJIMYECTBA
BO3MOYKHBIX JOTMUECKUX (QYHKIUN OT KOJIUYECTBA
apryMeHToB. [lonHbIe cUCTEMBI JOrMYECKUX (QYHKIMN
Kanonnueckue (popMbl JTOTUIECKUX BBIPAKECHHA.
CoBepllieHHbIE TU3BIOHKTUBHBIE U KOHBIOHKTHUBHbBIE
HOpMaJIbHbIE (POPMBI, AITOPUTMBI X TOCTPOEHHUS 110

TaOJIMIIE UICTUHHOCTH

Jlormdeckue 3J1eMEHTEL B COCTaBe KOMIIBIOTCPA

55

56

57

Tpurrep. Cymmarop. MHOropa3psAHbIIICYMMATOp.
[TpomesxyTouHasi KOHTPOJIbHAS padoTa.

[TocTpoeHue cxem Ha JIOTHYECKUX JIEMEHTAaxX. 3arnch
JIOTUYECKOTO BBIPAKEHUS TI0 JIOTUYECKOM cCXeMe

MI/IKpOCXGMI)I 1 TCXHOJIOTHA UX IMPOU3BOACTBA



HpeI[CTaBJ'ICHI/Ie ICJIBIX YUCCII B ITaMATHU KOMIIBOTEPA.

58 OrpaHn4eHHOCTH Uana3oHa YUcCell IPU OrpaHU4YEHUN 1 0 0
KOJIn4YecTBa pa3psioB. [lepenonnenue pa3psaHoi ceTku

59 Be33HakoBbIe 1 3HAKOBBIE JaHHBIE. 3HAKOBBII OUT. 1 0 0
JIBOWYHBIH TOMOTHUTEIBHBIN KOJT OTPULIATEIbHBIX YHCEI

60 IToOuToBBIE NOrMUECKUE onepanuu. Jlornueckuii, 1 0 0
apuMETUYECKUN U IIMKITUYECKUIN CABUTH

61 HIudpoBaHue ¢ MOMOLIbIO TOOUTOBOM ONEpALTH 1 0 0
«ucxiougaromee NJIN»»

62 [IpencraBienue u XxpaHeHHE B MaMATH KOMIIBIOTEpA 1 0 0
BEIIIECTBEHHBIX YUCEIl

63 BrinosiHeHWe onepanuii ¢ BEIIECTBEHHBIMU YUCIaMU, 1 0 0
HAKOIJICHWE OMIMOOK IPH BHIYHUCIICHUSIX
[IpakTuyeckas padota no Teme «M3ydeHue nopaspsaHoro

64 MaIIMHHOTO IIPEICTABIICHHUS LIEJIBIX U BEIIECTBEHHBIX 1 0 1
qHCeID»

65 AHaM3 alIropuTMOB 1 0 0
Dranbl penieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HHCTpyMEHTAIBHBIC CPEICTBA: TPAHCISTOP, OTIIATIHK, 1 0 0
PO UITHPOBITUK
Cpena nporpamMmmupoBanust. KoMmuisinus u MHTEpIIpeTanus

67 nporpaMM. Buprtyansssie MamnHel. MHTErpupoBaHHas 1 0 0
cpena pa3paboTKu

68 MeToab! OTJIaZIKH IPOrpaMM 1 0 0

69 Tunbl MepeMeHHBIX B SI3BIKE MPOTPAMMHUPOBAHUS 1 0 0

70 O06paboTKa LeNbIX Ynce 1 0 0

71 O06paboTKa BEIIeCTBEHHBIX YUCEI 1 0 0

72 CrnydJaiifHbIe U TICEBIOCTYYaliHbBIC YHCIIA 1 0 0



73 BetBnenns. ClnoxHbIE YCIOBUS 0 0

74 [{ukJTBI € yCTIoBHEM 0 0

75 [{ukibl o miepeMeHHoN. B3anmMo3aMeHs1eMOoCTh pa3inyHbIX 1 0 0
BUJIOB IIKJIOB

76 O06paboTka HaTYpAIBHBIX YHCEIT C UCIIOJIB30BAHUEM ITUKIIOB 1 0 0
HaxoxxaeHne Bcex IpoCThIX YMCEIT B 33JaHHOM JIMara3oHe

77 [IpakTuyeckas pabota o Teme «Pemenne 3agad MeTo10M 1 0 1
nepedopa

78 WMHuBapuaHT 1UKIa 1 0 0

79 JloKyMeHTHUpOBaHHE MTPOTPaMM 1 0 0

80 O06paboTka JaHHBIX, XpaHALIMXCS B (aiinax 1 0 0

81 Pas3Ouenue 3amayu Ha mon3agadyu 1 0 0
Hcnonp3oBanue cTaHAAPTHON OMOIMOTEKH SI3bIKA

82 nporpammupoBanus. [lonkmrouenne GUOINOTEK 1 0 0
HOJIPOTPAMM CTOPOHHHX MPOU3BOAUTENICH

83 [ToamporpaMmsl (poueaypsl U GYHKIIUN) 0 0

84 [TonmporpaMmsl (poueaypsl U QYHKIIUHN) 0

85 [TpakTidaeckas pabota no Teme "Paspaborka moamnporpamm” 1 0 1

86 Pexypcus. PexypcuBHble 00beKTHI ((hpaKTaibl). 1 0 0
PexypcuBHBIe ponieAyphl U () YHKIIHH.

87 Vcnonp30BaHue cTeKa JIsl OpraHU3alnuu PeKYPCUBHBIX 1 0 0
BBI30BOB

88 Moty bHBINM NPUHIMI IOCTPOEHMSI IPOTPAMM 0 0

89 YuciieHHbIE METOIBI 0 0

90 HpaKTqufKaﬂ pabota no Teme «UnCIeHHOE pelIeHne 1 0 1
YpaBHEHHI»

91 Hcnonp30BaHMe TUCKPETHU3AIMN B BEIYUCIUTEIBHBIX 1 0 0



3aJadyax

92 O6paboTka CHMBOJIBHBIX JTAHHBIX. 0

93 AnTopuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: MOACUET 0
KOJINYECTBA MOSBJICHUN CUMBOJIAa B CTPOKE

94 AnTopUTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: MOACUET 0
KOJIMYECTBA MOSABJICHUIN CUMBOJIA B CTPOKE

95 AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK: pa3OueHHe 0
CTPOKH Ha CJIOBA MO MPOOEITHHBIM CUMBOJIAM
AAropuTMBbI 00paObOTKH CUMBOJIBHBIX CTPOK: TIOUCK

96 HOJCTPOKH BHYTPH JAHHOHM CTPOKHU; 3aMeHa HailieHHOH 0
MOJICTPOKH HA JIPYTYIO CTPOKY
[Tpaktuueckas padora no reme "O6paboTKa CTPOK €

97 UCIIONIb30BaHuEM (YHKIUI CcTaHIapTHON OMOINOTEKU 1
A3bIKa IPOrPaMMUpPOBaHU"

98 ['enepanus coB B 3a1aHHOM ajiaBUTE 0

99 MaccuBbl 1 ocieoBaTenbHOCTH yncel. [lpaktuueckas 05
pabota o Teme "3amonHeHne MaccuBa' '

100 O060011IEHHbIE XapaKTEPUCTUKH MacCUBa 0
JInHeNHbIN OUCK 3aJaHHOTO 3HAYEHUsI B MACCHUBE.

101 [TpakTrueckas pabota no Teme "JIMHENHHBIN TOUCK 0.5
3aJaHHOro 3HaueHus B Maccuse"

102 [Torck MUHMMaIBHOTO (MAaKCUMAJILHOTO) 3JIEMEHTA B 0
YHCIIOBOM MaCCHBE

103 CopTtupoBka oHOMEepHOro MaccuBa. IIpocTeie MeTOABI 0
COPTHPOBKH.

104 CopTtupoBka ciusiHHeM. beicTpasi COpTHPOBKAa MaccHBa 0
(amroputm QuickSort).

105 JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM MAacCCHUBE. 0



106 JIBymMepHBIE MacCUBBI (MAaTPHIIbI) 1 0 0
107 ANTOpUTMBI 00paObOTKH MaTpPHIT 1 0 0
108 Pemenue 3amay againsa JaHHBIX 1 0 0
109 CpencTBa TEKCTOBOTO MPoIieccopa 1 0 0
110 KommnbrotepHas BEpCTKa TEKCTa 1 0 0
111 BépcTka TOKYMEHTOB C MaTeMaTHYeCKUMU (HOPMYITaMU 1 0 0
112 WNHcTpyMeHTBI pelieH3upOoBaHUs 1 0 0
113 MHorocTpaHUYHBIC JOKYMEHTHI" 1 0 0
114 O6uaunsle cepBuchl. KomiekTuBHas padota ¢ 1 0 0
JIOKyMEHTaMH.
115 Amnamu3 ga"HueIX. bosabime nanasle. Y 0 0
116 MarmuaHOoe 00yueHue 0 0
117 AHann3 JaHHBIX C TTOMOIIBIO JIEKTPOHHBIX TaOIHUIY 0 0
118 [IpakTruueckas paboTa o Teme "AHanu3 JaHHBIX C 1 0 1
MOMOIIBIO 3JIEKTPOHHBIX Ta0IUI"
119 [MocTpoenue rpadukoB GyHKIUH. 0 0
120 Jluauu TpeHna. 0 0
121 [Tox6op mapameTpa. 0 0
122 OnTuMu3aIus Kak MOUCK HAWITYYIIETO PEIICHUS B 1 0 0
3a/laHHBIX YCJIOBHSIX.
123 Hrorosasi kKoHTposIbHAs paboTa 1 1 0
124 PesepBHoe Bpems 1 0 0
125 PesepBHOE BpeMms 1 0 0
126 PesepBHOE Bpems 1 0 0
127 Pe3epBHOE Bpems 1 0 0
128 PesepBHOE Bpems 1 0 0



129 PesepBHOE Bpemst 1 0 0
130 PesepBHOE Bpems 1 0 0
131 PezepBHOE Bpemst 1 0 0
132 PesepBHOE Bpems 1 0 0
133 PesepBHOe Bpems 1 0 0
134 PesepBHOE Bpems 1 0 0
135 PesepBHoe Bpems 1 0 0
136 PeszepBHOE Bpemst 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 11



11 KJIACC

KoanuyecTBO 4acoB

Ne
n/n Tema ypoka Bcero Kontpoabisre IIpakTHyeckue padorsl Aata
padoThI U3y eHUst

KonunuectBo nnpopmanuu 0 0
ANTOPUTMBI C3KaTHS TaHHBIX 0

3 AnroputMm Xadppmana 0

4 [TpakTrueckas padota nmo Teme "CrxkaTne JaHHBIX C 1 0 1
noMoIieko anropurma Xaddmana"

5 Anroputm LZW. BxoaHast KOHTpoJibHas paboTa. 1 1 0

6 AJNTOPUTMBI CKaTHUs TaHHBIX C TIOTEPSIMH. 1 0 0

7 CKopocTh Tiepe1aun JaHHBIX 1 0 0

8 [TomMexoycTOWYHBBIE KOJIBI 1 0 0

9 [ToMeX0yCTOMYUBBIC KOJIBI 1 0 0
Cuctembl. KOMIOHEHTBI CHCTEMBI B UX

10 B3anMmoieiictBre. CucteMHbIil 2pQexT. YnpanieHue 1 0 0
Kak HHPOPMaMOHHEIH mporecc. OOpaTHas CBsI3b

11 Mogenu u MoAeIUpPOBaHKE 0

12 I'padsr

13 [TpakTnueckas pabota “PemieHue 3ajau ¢ MOMOIIBIO 1 0 1
rpa¢oB”

14 HepeBbs

15 OCHOBBI TEOPUU UTP 0

16 ITonck BBIMTPBILIHONW CTPATETUH B UTPE C TIOJIHOU 1 0 1
uHpopMaIuei

17 CpencTBa HCKYCCTBEHHOTO MHTEIICKTA 1 0 0




18

19

20

21
22

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

dopmanu3zanys NOHATHS anropurMa. Mammza
TrpIOpHHTra Kak YHUBEPCAJIbHAsI MOJENb BEIYUCICHUN.
Tesnc Yépua—Tpropunra

[TpakTrueckas padota nmo Teme "CocTaBiaeHUE IPOCTOM
Mporpammsl i1t MauHel ThropuHra”

Mammna ITocrta

Hopwmainbnsle anroputmel Mapkosa

23

24

ANTOPUTMUYECKH HEepa3penIuMble 3aaun. 3aaada
ocraHoBa. HeBO3MOKHOCTL aBTOMATHYECKOU OTIIaIKH
mporpamMm

CI0XHOCTE BBIYHACIIEHUHN

25

[Tonck npocCThIX YKCEN B 3aJaHHOM JUaNa30He ¢
MOMOIIBIO AJITOPUTMA «peleTo DpaTocheHar

26

27

28

29

30

31

[IpakTruueckas padota mo Teme "Ilorck IpOCTHIX YuCen
B 3aJaHHOM JauarazoHe"

MHoropa3psiiHbIe LEbIE YUCa, 3aa4d JITMHHON
apuQMeTHKU

Peanuzanys BEIUMCICHUN C MHOT Oopa3psAaAHbIMUA
quCJIaMH

CrnoBapu (acconuaTUBHbIE MACCUBBI, OTOOPAKECHMUS).
Xosmr-rabmuiel. [TocTpoenne angaBUTHO-4aCTOTHOTO
CcJIOBaps AJIS 33/1aHHOTO TEKCTa

[Tpaktudeckas padora no reme "[locTpoenue
as(haBUTHO-9aCTOTHOTO CJIOBAPS VIS 33/1aHHOTO

Tekcra"

AHanu3 TEKCTa Ha €CTECTBEHHOM s3bIKE. Bbinenenue
I0CJIEI0BATENBHOCTEN 10 adaoHy. PerynsapHsie




32
33

34

BbIpakeHHs. YacTOTHBIN aHAIN3
AHan3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE
Creku. AHanu3 NPaBUILHOCTH CKOOOYHOTO BBIPAKEHUS

Berrunciienue apuMeTHIECKOr0 BEIPAKCHHS,
3aMHMCaHHOTO B MOCT(HUKCHOHN Popme

35

36

37

38

Bborurcienue apuhMeTHIECKOr0 BBIPAXKESHUS,
3aMMCaHHOTO B MOCT(HUKCHOHN Popme

Ouepenu. Mcnonp3zoBaHue odepean Al BPEMEHHOTIO
XpaHEeHUS JTaHHBIX

Hcnonb3oBanue ouepenu
HepeBbsi. Peannzanus nepeBa ¢ MOMOIIBIO CChUIOYHBIX
CTPYKTYp. JIBonuHbIe (OMHAPHBIC) IEPEBBA.

[Toctpoenue aepesa JUIst 3aJaHHOTO apUPMETUIECKOTO
BBIPA)KEHUS

39

40

41

42

43

44

45

Hcnonp30BaHue 1€peBbEB Il BHIYUCICHUS
apuQMeTUYECKUX BBIPAKECHUN

PexypcuBHBIE anropuTMBI 00X0/1a AEpeBa.
Hcnonp3oBanue cTeka U ouepean 11t 00xoza 1epesa
PekypcuBHbIe anroputmsl 00X0/a AepeBa.
Hcnons3oBaHue cTeka U ouepean 1t 00xoza 1epesa
AnroputMmsl Ha rpadax. [loctpoeHrne MUHUMAaIbLHOTO
OCTOBHOTO JIepPEBa B3BELLICHHOT'O CBSI3HOT'O
HEOPHEHTHUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B IIUPHHY
KonndecTBo pa3nnyHbIX MyTei MeX 1y BEepIIMHAMH
OPUEHTHUPOBAHHOTO AlIUKIMYECKOTo rpada.
[TpomesxyTouHasi KOHTPOJIbHAS padoTa.

Anroput™m JIeHKCTpBHI.



46

47

48

49

50

51

Brrunciienyre qJJIMHBI KpaTYalIero myTu MExXIy
BepIIuHamMu rpada

Anroputrm ®noiiga—Y opiamia

3aiauu, pemaeMble ¢ TOMOIIBIO TUHAMHYECKOTO
MPOrPaMMHUPOBAHUS: BHIYUCICHUE PEKYPCUBHBIX
byHKIMI

Brruucnenue pekypcuBHBIX (QYHKIIUN C TTOMOIIBIO
JTUHAMHUYECKOTO MPOTPAMMHUPOBAHUS

3ajauu, pemaeMble ¢ TOMOIIbBIO TUHAMHYECKOTO
IPOrpaMMUPOBAHUSA: MOACYET KOJMUYECTBA BAPUAHTOB

[Toacuér komuyecTBa BAPHAHTORB C TIOMOIIBIO
JTUHAMHYECKOTO IPOrpaMMHUPOBAHUS

52

53

3amauu, pemaeMple ¢ TOMOIIBI0 TUHAMHYECKOTO
MIPOTrpaMMHUPOBAHUS: 3a/1a41 ONTUMHU3AIHHI

[TonsiTre o mapaaurmax nporpamMmmupoBanus. O030p
SI3BIKOB TIPOTPAaMMUPOBAHUS

54

[Tonarue 06 00BEKTHO-OPHEHTUPOBAHHOM
IpOrpaMMHUPOBAHUH

55
56

57

58

59

60
61

O0BekTHI U Ki1acchl. CBOMCTBA U METOABI OOBEKTOB
OOBEKTHO-OPHUEHTUPOBAHHBIIN aHAIN3

[TpakTrueckas pabora no teme "Mcnons3oBanue
TOTOBBIX KJIACCOB B Iporpamme”

Pa3paboTka nporpamMmM Ha OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO MOIX0/1a

[Tpaktuueckas pabora "PazpaboTka mpocToit
MPOTPaMMBbI C UCTIOIB30BAHUEM KJIacCOB"

WNukancymanus

HacnenoBanwue. [lomumopdusm



62

63

64

65

Pa3paboTka nepapxuu KJ1accoB

Cpenpl OBICTPOI pa3pabOTKU MPOTpaMM.
[TpoexTrpoBanue uHTEpdEiica monb30BaTEINs

HpOCKTI/IpOBaHI/IC HHTCp(I)GfIC& IMOJIB30BaTECJIA

Hcnonb3oBaHuEe rOTOBBIX YHpaBJIACMbIX 3JICMCHTOB JIA
MOCTpOeHus uHTEepdeiica

66
67
68

69

70

71

72

73

Paspabotka nporpammsl ¢ rpadpuueckuM HHTEpPericom
W3yueHne BTOpOro s3bIKa MPOTPAMMHUPOBAHHS
N3yueHue BTOpOro si3bIka MPOrpaMMHUPOBAHUS

JTansl KOMIIBIOTEPHO-MATEMATHUYECKOI'O
MOACIINPOBAHUA

JuckpeTusanus npu MaTeMaTHYECKOM MOJIETUPOBAHUHI
HETPEPBIBHBIX MPOIECCOB. MOETMPOBAHNE TBUKEHUS

[TpakTrueckas padota o Teme "MoaenupoBaHue
IBHKeHUT"

MopenupoBaHue OHMOTOTUYECKHX CHCTEM.

MaremaTudecKue MOJCIN B OKOHOMHKE.
BrraucnaurennpHbIe 9KCIICPUMCHTBI C MOACTIAMUA

74

75
76
77

78

79

BepositHocTHBIE MOzienu. MuTanmonHoe
MOJIETIMPOBaHUE € MOMOLIbI0 MeToa MoHnTe-Kapio

KommbroTepHoe MOIETTMPOBaHNE CHCTEM YIIPABICHUS
O6paboTka pe3yabTaTOBIKCIIEPUMEHTA
Tabmuunble (pensaIuOHHbIC) 0a3bl JAHHBIX

[Touck, copTupoBKa U GUIBTPALMS JaHHBIX. 3aIPOCHI
Ha BBIOOPKY JIaHHBIX. 3aMIPOCHI C TapaMeTpaMHu.
Brruncinsemple osist B 3anpocax

[TpakTrueckas padota nmo Teme "Pabora ¢ roroBoi



0a30ii maHHBIX"

MHuorotabnuyuHbie 6a3bl JaHHBIX. THIIBI CBSI3EH MEXTY

80 tabaunamu. BaemHuii kirod. LlenocTHOCTE Oa3bl 1 0 0
JAHHBIX

81 Pa3zpaboTka MHOrOTa0IMYHON Oa3bl JAHHBIX 1 0 0

82 3anpochl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX 1 0 0

83 3anpockl K MHOTOTA0IMYHOM 0a3e JaHHBIX 1 0 0

84 S3pIK ynpaBieHus fanabiMu SQL 1 0 0

85 YrpaBiieHrue JaHHBIMU C TOMOIIIBIO si3bIka SQL 1 0 0

86 Hepensimmonnsie 6a3bl JaHHBIX. DKCTIEPTHBIE CUCTEMBI 1 0 0

87 WHTEepHET-IPUI0KEHUSA 1 0 0
IToHsiTHE O CEepBEPHOI U KIIMEHTCKOW YaCTAX caifTa.

88 TexXHOJIOrHsA «KIUEHT — CEPBEP», €€ JOCTOMHCTBA U 1 0 0
HEJIOCTATKU

89 OcHoBbl s1361ka HTML 1 0 0

90 Co3nanue TeKCTOBON BeO-CTpaHHIIBI 1 0 0

91 OcHosbl si3p1ka HTML 1 0 0

92 OcHossl s1i3p1ka HTML 1 0 0
[Tpaktrueckas padota nmo teme "Coznanue BeO-

93 CTpaHMIIbI, BKIIIOYAIOIEH MYJIbTUMEIUIHBIE OOBEKTHI 1 0 1
(puCyHKH, 3BYKOBBIC JaHHBIC, BH]1€0)"

94 OcHoBbI KackaaHbIX Tabmui ctrieit (CSS) 1 0 0

95 OdopmiieHne CTpaHUIIBI C TOMOIIBI0 KACKATHBIX 1 0 0
TaOIuUI| CTHIEH

96 Cuenapuu Ha s3biKe JavaScript 0

97 Cuenapun Ha si3b1ke JavaScript 0

98 ®dopmbl HA BEO-CTpaHHUIIC 0




99 O6paboTka maHHbIX hopm 1 0 0
100 PazvaemeHI/Ie %eG-caﬁTOB. VYcnyra xoctuHra. 3arpyska 1 0 0
¢aitioB Ha calT
Kanpuposanue. VcripaBiienre nepcrneKkTUBHI.
101 I'ucrorpamma. Koppeknus ypoBHEH, KOPPEKITUs I[BETA. 1 0 0
ObecrBeunBaHuE IIBETHBIX U300pakeHUI
BBox n3o0pakeHuit ¢ HCTIOIB30BAaHUEM PA3TUIHBIX
102 PpoBBIX ycTporicTB. O6paboTka mudpoBHIX 1 0 0
dboTorpaduit
103 Pabora c O6j'IaCT$IMI/I. OunbTpsl. PeTymbs nudpoBbix 1 0 0
¢dororpaduit
MHorocnoiiabie n3o00pakeHus. TeKCTOBBIE CIOH.
104 Macka cnosi. Kananel. CoxpaHeHHe BbIICTICHHON 1 0 0
obnactu
105 MHoroc0iHbIC N300paKCHHS 1 0 0
106 [ToaroroBka uuTrOCTpaIuii 1 BeO-CalToB. 1 0 0
AHHMUPOBaHHbIE H300paKEHUS
107 BekropHas rpagpuka 0 0
108 BexTopuzaius pacTpoBBIX H300paKeHUH 0
109 Hp"I/IHI_II/IHH HOCTpOGHVI/ISI U peIaKTUPOBAHUS 1 0 0
TPEXMEPHBIX MOJeTei
110 HP'aKTI/I‘leCKaSI pa60Tf1"no teme "Co3tanue mpoCThIX 1 0 1
TPEXMEPHBIX MOJeTei
111 Cerounble Moeny. Matepuaisl 1 0 0
112 CeTouHBIE MOZIETH 1 0 0
113 MoaenupoBaHue UCTOYHUKOB OCBelIeHus. Kamepsr 1 0 0
114 Pennepunr 1 0 0
115 AnnutuBHBIE TeXHOJO0TUH (3D-ipuHTEpHI) 1 0 0




[ToHsiTHE O BUPTYAIbHOM pEAIbHOCTH U JOTIOJIHEHHOM

116 1 0 0
peabHOCTH

117 Hroroas KOHTpOIBbHAS paboTa 1 1 0
118 Pe3epBHOE Bpems 1 0 0
119 PesepBHOe Bpems 1 0 0
120 PezepBHOE Bpemst 1 0 0
121 PesepBHOE Bpems 1 0 0
122 PeszepBHOE Bpemst 1 0 0
123 PesepBHOE Bpemst 1 0 0
124 PesepBHoe Bpems 1 0 0
125 PesepBHOE Bpems 1 0 0
126 PesepBHoe Bpems 1 0 0
127 PeszepBHOE Bpemst 1 0 0
128 PesepBHoe Bpems 1 0 0
129 PeszepBHOE Bpemst 1 0 0
130 PesepBHOE Bpems 1 0 0
131 PesepBHoe Bpems 1 0 0
132 PesepBHOE Bpemst 1 0 0
133 Pe3epBHOE Bpems 1 0 0
134 PesepBHOE BpeMms 1 0 0
135 PezepBHOE Bpemst 1 0 0
136 PeszepBHOE Bpemst 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 3 11



IMPOBEPAEMBIE HA EI'D 11O HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepsieMoOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMBbl CpeHero o01ero
o0pa3zoBaHust

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

3name (nonumamu)

ITonumanue OCHOBHBIX IIPUHIUIIOB YCTpOﬁCTBa n Q)YHKHI/IOHI/IpOBaHI/IH
COBPEMCHHBIX CTAaIMOHAPHBIX H MOOMIIBLHBIX KOMIIBXOTCPOB;, TeHI[eHI_[I/Iﬁ
Pa3BUTHA KOMIIBIOTCPHBIX TCXHOHOFHfI; BJIaJJICHUC HAaBbIKaMH pa6OTI)I C
OINCpallMOHHBIMU CHUCTCMAMHW W OCHOBHBIMU BHUAAMU HNPOTPpaAMMHOIO
obecneucHUs JJIA peuIcHu-d yqe6HLIX 3aga4 10 BBI6paHHOI>'I

crenuaIn3alun

Hanuuue mnpencraBiaeHuit o 0a30BbIX MNPHUHLMIAX OpPraHU3alMM U

(YHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETeH

[ToHnMaHWe OCHOBHBIX IMPHHIMIOB JUCKPETU3AlUU PA3JIMYHBIX BHIIOB
uH(popManuu

[TonnManne 0a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOW W TEKCTOBOM
uHpopManuu (3amMCh YHCENT B TO3WUIMOHHONW CHCTEME CUHCIICHUS,
ACTIUMOCTD LCJIBIX YUCCII; HAXOKACHHUEC BCCX IPOCTLIX YUCEI B 3aJaHHOM
IranazoHe; o0pa0OTKa MHOTOPa3psAAHBIX —IENBIX YHUCEN; aHAJN3

CUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB ITOUCKA U COPTUPOBKHU

3HaHue (QYHKIMOHAJIbHBIE BO3MOXKHOCTH HWHCTPYMEHTAJIbHBIX CPEJICTB
cpenbl pa3paboTku

Brnagenne OCHOBHBIMU CBeACHHUSAMH O 0a3ax HaHHBIX, UX CTPYKTYpe,

CpencTBax CO3MaHus U pabOThI C HUMH

[ToHnMaHne BO3MOKHOCTEW U OTPaHUYEHUN TEXHOJIOTUI NCKYCCTBEHHOTO
UHTEIJIEKTa B Ppa3JIMYHBIX O0JIaCTAX; HaJW4Me MpeICcTaBiIeHU 00
UCTOJb30BaHUM  HWH(POPMAIIMOHHBIX  TEXHOJOTMA B pa3jIMYHBIX

npogeccHOHATBHBIX chepax

1.8

BiianeHne TeOopeTHYECKMM amnmnaparoM, IMO3BOJISIIOLIIUM  OCYILECTBIIATH
MIPEACTABICHUE 3aJaHHOT0 HATYypPaJIbHOI'O YKCJIA B PA3JIMYHBIX CUCTEMAaxX
CUMCIICHUS; BBINOJIHATH HPeoOpa3oBaHUsl JIOTMYECKUX BbIPAXKEHUI,
HCIOJIb3YSl 3aKOHBI anreOpbl JOTMKH; ONpEAeATh KpaTdyallIuil IMyTh BO
B3BEIICHHOM rpade ¥ KOIWYECTBO IyTed MEXAYy BEpIIMHAMHU

OPUCHTHPOBAHHOI'O aTUKIINYCCKOI'O rpacba

Ymemo



2.1

VYMeHHue HCIOJIb30BaTh KOMIIBIOTCPHO-MATEMATUICCKHUC MOACIU JIA
aHaIM3a O0BLEKTOB U IMpoucCCoOB: (I)OpMy.]'II/IpOBaTB oejib MOJCINPOBAHUS,
BBIINIOJIHATE aHAJIM3 PE3YJIbTATOB, IMOJYYCHHBLIX B XOIC MOICIIMPOBAHMUA,
OICHUBATh AACKBATHOCTH MOJACIU MOACITIUPYEMOMY 06’I)CKTy niIn

MPOLECCY; MPEACTABIATh PE3YAbTAThl MOJEIUPOBAHUS B HAIJISITHOM BUE

2.2

YMmenue kinaccupuuMpoBaTh OCHOBHBIE 3aJauM  aHajiu3a JdaHHbBIX
(mporHo3upoBaHue, KJIaccuukaus, KJIaCTepU3aLus, aHaJIN3
OTKJIOHEHMI); MOHMMATh IOCIEA0BAaTENIFHOCTh PELICHHUs 3a7ay aHaJIn3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KauecTBa JAaHHBIX,
BbIOOp W (WIM) TIOCTPOCHHWE MOJENH, NpeoOpa3oBaHUE JTaHHBIX,

BU3yalin3alud JaHHBIX, HHTCPIPCTAlUA PE3YJILTATOB

2.3

YMenue onpenensiTh HHPOPMALUOHHBIH 00BEM TEKCTOBBIX, TPapHUECKUX
Y 3BYKOBBIX JIAHHBIX IIPH 3aJIJaHHBIX MMapaMeTpax IUCKPETU3aluu. Y MEHHE
ONPEAETSATh CPEOHIOID CKOPOCTh IMepelauyd  JaHHBIX, OLICHHBATh
W3MEHCHHE BPEMEHHU Tepelayd MpH HW3MEHEHHH WH(POPMAIMOHHOTO

00BbEMa TaHHBIX M XapaKTEepUCTUK KaHaja CBSI3U

2.4

YMeHHne CTpouTh KO, OOECNeYMBAIOIIMA HAUMEHBIITYI0 BO3MOXXHYIO

CPEIHIO0 UIMHY COOOIIEHHS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue uCnoiap30BaTh MpPU PENIEHUWH 3a7ady CBOMCTBA IMO3UIMOHHOU
3alUCU YUCEJl, ATOPUTMBI MOCTPOCHMS 3alUMCU 4YKCIAa B MO3ULMOHHOMN
CHUCTEME CUHUCJIEHUSI C 3aJaHHBIM OCHOBaHUEM U MOCTPOCHHS YHUCIA 1O
CTpPOKE, COJAEpKallell 3amuch 3TOT0 YKCJIA B TMO3UIMOHHOW CHUCTEME
CUMCIICHMSI C  3a/JlaHHBIM  OCHOBAaHHMEM;  yMEHHE  BBITIOJHSITH

apI/I(bMCTI/ILICCKI/Ie OIn¢palru B MOSUITUOHHBIX CUCTEMAX CHUCIICHUSA

2.6

2.7

YMeHHE CTPOHUTH JIOTUYECKOE BBIPAKEHHE B JAU3BIOHKTUBHOM U
KOHBIOHKTHBHOW  HOpPMaNbHBIX ¢opMax TO 3aJaHHOW  TaOmuIe
UCTUHHOCTH; HUCCIel0oBaThb 00JacTb HCTHMHHOCTU  BBICKAa3bIBAHUS,

COACPpIKAIICTO NMMEPEMEHHBIC, PCIIATh HECIOXKHBIC JIOTHUCCKHUE YPABHCHUA

YMenue pemaTh alroOpuTMUYECKHE 3a7aud, CBA3aHHBIE C aHAJIH30M
rpadoB (3ama4u MOCTPOCHUS ONTHMAIBHOTO TYTH MEXIY BEpIIMHAMH
rpada, onpeneseHus] KOJUYECTBA PAa3IMIHBIX IyTeH MEXIy BepIITUHAMHM

OPUEHTUPOBAHHOT'O AlIMKINYECKOTro rpaga)

2.8

YMeHHe UCONb30BaTh JEPEBbs IIPU aHAIN3E U ITOCTPOCHUU KOJOB U UL
NPEJCTaBICHUA apu(METHUECKUX BBIPRKEHUH, NpU PpEIICHWH 3a/1ad
IIOMCKA M COPTUPOBKH; YMEHHUE CTPOMUTH ACPEBO HUIPHI IO 3aJaHHOMY

QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPBIIIHYIO CTPATETHIO

UTPBI

2.9

YMmenue AHAJIU3UPOBATE  AJITOPUTMBI  C  HUCIHOJB30BAHUCM Ta6JII/III



2.10

TPaCCUPOBKH,; ONPCACIATH 0e3 HCIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITNMOJIHCHUS HECJIOKHBIX ITPOTpaMM, BKIHOYAIOMIUX IMUKJIIbI, BETBJICHUA U

IOoAIIPOrpaMMBl, IIPHU 3aJaHHBIX HCXOAHBIX JaHHBIX

YMeHue OmpenensiT CIOKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX
QJITOPUTMOB (CyMMHpOBAHHE 3JEMEHTOB MacCHUBa, COPTHPOBKA MAacCHBa,
nepeOOpHbIe aJIrOPUTMbI, JBOMYHBIM IMOMCK) W MPUBOIAUTH IMPUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU ISl pCIICHUA OJHOM 3a7aun

211

Brnagenne yHUBEpPCAIBHBIM — SI36IKOM  TIPOTPAMMHUPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeicraBieHus MU 0 0a30BbIX
TUTIAX JIAHHBIX M CTPYKTypax JaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VOPAaBIAIOMIME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBIATH  aHAJIH3
MPEIJIOKEHHOW  MPOTPaMMBL:  ONPEAENSATh  Pe3ylbTaThl  pabOTHI
MPOrPaMMBbI TIPH 33/IaHHBIX MCXOJMHBIX JAHHBIX; OMPEACIATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISIBJISITH JIAHHBIC, KOTOpPHIE MOTYT TIPHBECTH K OMUOKe B paboTte
MporpaMMbl;  (OPMYJIHPOBATh  NPEUIOKCHHS  TO0  YIYYIICHHIO

IIPOrPaMMHOT0 KO/1a

2.12

2.13

YMeHne peanu3oBBIBATH Ha BBIOPAHHOM JUI  HM3YYCHHS  SI3BIKE
nporpaMMmupoBanusi Beicokoro yposas (ITackans, Python, Java, C++, C#)
THUIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIIEA0BATENBHOCTEH
U MacCHUBOB: TIIPEACTaBIEHHME YHUCla B BUAE Habopa MpPOCTHIX
COMHOXHTEJICH; HaX0XKICHHE MaKCUMaIbHOW (MHHHUMAIIbHOW) IH(pPHI
HaTypaJbHOI'O YHUCIIA, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBAHHUEM,
He mnpeBblmaommM 10; BbluKciIeHHEe OOOOLIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAacCHBa WJIM YHCJIOBOM MOCIEI0BAaTENbHOCTH (CYMMBI,
MPOU3BEACHUST  CPETHEr0  apu(PMETHYECKOr0, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIUX
3aJJaHHOMY YCIIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; yMEHHE
UCMOJNb30BaTh B MPOrpamMMax JaHHbIE Pa3IUYHBIX THUIIOB C Y4YETOM
OTpaHUYEHHUI Ha AMANa3oH MX BO3MOXKHBIX 3HAYEHHH, NMPUMEHATH IMPH
pelIeHNH 3a/1a4 CTPYKTYPHI JaHHBIX (CHHCKH, CJIOBApPH, CTEKH, OUYEpE.H,
JIepeBbs1); IPUMEHSTh CTaHAAPTHBIE U COOCTBEHHBIE MOANPOrPaMMBI IS
00pabOTKM YHCIIOBBIX JaHHBIX W CHMBOJBHBIX CTPOK; MUCIOIB30BATH MPH
pa3paboTke mporpaMM OHOIMOTEKH MOANPOTPAMM; YMEHHE HCIIOIH30BaATh
CpeACTBa OTJIAJKU MPOTPaMM B Cpejie IPOrpaMMUPOBAHUS

YMeHHe  UCHOJb30BAaTh  AJEKTPOHHBIE  TaOiIMIBI I aHaju3a,

NpEACTAaBJICHUA U O6pa6OTI(I/I JaHHBIX (BKJ'IIO‘IaSI BLI60p OIITUMAJIBHOI'O

pelieHus, noadop JUHUHM TpPEeHAa, pelleHHe 3aJad MPOTHO3UPOBAHUS);



2.14

YMEHHUE HCMOIb30BaTh TAaOMUYHBIC (PENIUOHHBIE) 0a3bl JaHHBIX H
CIPaBOYHBIE CHCTEMBI

YMeHue opraHu3oBBIBaTh JMYHOE WH(POPMALMOHHOE IPOCTPAHCTBO C
UCMOJb30BAHUEM  Pa3IMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
NIOHUMaHHE BO3MOXKHOCTEH IM(POBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

yciyT, U POBBIX 00pa30BaTEIBLHBIX CEPBHCOB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA EI'D
ITO TH®OPMATHUKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

HudpoasrpaMoOTHOCTH

OCHOBHBIE TEHJICHIIUU PAa3BUTHUS KOMITBIOTEPHBIX TexHosoruil. [lapamiensHble
BbIYMCIICHHs. MHOronponeccopHsle cucteMsl. Pacpenenénusle

BBIYUCIUTCIIbBHBIC CUCTEMBI U o6pa60TKa OOIBIINX JaHHBIX

[IpuHIMITBI TTOCTPOCHUS W ammapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBoie mpoTokosibl. Cerb HWHTepHeT. Appecanmss B cetd VHTepHeT.
ITpotokoner creka TCP/IP. Cucrema momennsix umEéH. Pasnencuue IP-cetn Ha

MMOJICETH C IIOMOIIBIO MAaCOK ITO/IceTel

QaitnoBas cucrema. Ilouck B QaitnoBoil cucreme. [IpuHIMIBI pa3MenieHUs U
UMeHOBaHUs (ailioB B gosroBpeMeHHOM mamsaTu. [llaGnonbl nist onucaHus
rpynmndaiinon

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTh  BpEMEHM Iepefadyd  OT
UH(POPMALMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHajla CBSI3U
HIudpoBanue nanHpix. CUMMeTpU4Hble U HecuMMeTpuuHble muppsl. [ndpst
npocroii 3amensl. ludp Llesaps. IudpBuxenepa. AnropurmurdpoBaHus
RSA

Konpl, no3Bosstonye oOHapyKUBaTh ¥ UCIPABIIATh OLIMOKH, BO3HUKAIOIINE TIPU
nepenade naHHbiX. PaccrosaneXammunra. KogupoBanre ¢ mOBTOPEHUEMOUTOB.

KonasrXsmmuHra

TeopeTnueckneoCHOBBIMHPOPMATUKA

2.1

2.2

JIBonuHoe  koaupoBaHHWe. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlexonrpoBaHue COOOIIEHNH, 3alIMCAHHBIX C TIOMOIIBbI0O HEPABHOMEPHBIX KOJOB.
YcnosuedaHo. [TocTpoeHrneoTHO3HAYHOIEKOAUPYEMBIXKOI0B c
HOMOIIBIOJIEpEBa

Teopernueckne NOAXOAbI K OLEHKe KoiaudecTBa HHpopManuu. EauHuisi
U3MEpeHusl KoiauuecTBa uHpopMmauuu. AmnpaBUTHBIM MOIXOA K OIEHKE
KOJIMYecTBAa WMHQPOpMANU. 3aKkoH aamuTUBHOCTH uWHGpopManuu. Dopmyna

Xaptiu. Uadopmanus u BepostHocTh. Popmyina [llenHoHa

2.3

Cucrembl cuucnenus. Pa3BépHyTass 3amuch LEIbIX U JIpOOHBIX YHCEN B
NO3UIMOHHOM cucTeMe cuucieHusa. CBOMCTBA MO3MIMOHHOW 3alMCH 4HCia:
KOJINYECTBO LIU(p B 3aMKCH, MIPU3HAK ACTUMOCTH YUCIIa HA OCHOBAaHHE CHCTEMbI
cuMcIeHHs. AJITOPUTM IEpeBoa 1IeJIoro yKcia u3 P-uuHoM crucTeMbl cuucaeHus
B JICCATUYHYIO. AJITOPUTM TepeBoJa KOHEUHO P-nuyHO# ApoOu B AECATHUHYIO.

AJNTOpUTM TEpeBOJa LEJIOr0 YUCiIa U3 JIECITUYHOM CHUCTEMbl cuucieHusi B P-



2.4

2.5

2.6

2.7

2.8

2.9

nunyro. IlepeBox KoHe4WHOH necsTHuHOW Jpobu B P-munyro. J[BomuHas,
BOCBMEPHYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUHUCIICHMSI, CBA3b MEXIy HUMMU.

ApI/I(I)MeTI/I‘ICCKI/IeOHepaI_II/II/I B INOBMIHNOHHBIXCUCTCMAXCUHMCIICHUA

TpOI/I‘lHaH YpPaBHOBCIICHHAA CUCTEMA CUUCIICHUA. I[BOI/ILIHO'I[GC}ITI/ILIHSJI CHUCTEMA

CUHUCJICHUA

Konuposanue texcroB. Koguposka ASCII. OgHobaiitHbie KoanpoBku. CTaHnapt
UNICODE. KomupoBka UTF-8. Ompenenenne wuHDOPMAIMOHHOTO 00BEMa

TEKCTOBBIX COOOIIIEHMI

Koauposanue nzobpakenuii. Ouenka HHPOpPMAIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX TPH 3aJIlaHHBIX Pa3pelIeHUuH U TIyOMHEe KOAMpoBaHUs LBeTa. L[BeToBbIC
monenu. KogupoBanue 3Byka. OneHka HH(GOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3AINU U pa3pAAHOCTU KOOAUPOBAHUSA

Anrebpa noruku. [loHsTne BbICKa3bIBaHUs. BpIcKa3piBaTenbHbIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIECTBOBAHUS U BCEOOIITHOCTH.

Jlormueckue onepauuu. Tabmunpel HMCTUHHOCTU. Jlormueckue BbIpa)KEHUS.
Jlormdeckue ToxaecTBa. JIornueckue onepanuy 1 Onepanuy HajJl MHOKECTBAMH.
3aKoHBI anreOpbl JIOTUKW. OKBUBAJCHTHBIE MPEOOPa3OBaHUS JIOTHUECKUX
BbIpakeHUi. Jlorndeckre ypaBHEHHS U CUCTEMBbl ypPaBHEHUH.

Jlornueckue (bYHKIII/II/I 3aBUCUMOCTE KOJIHMYECTBA BO3MOJKHBIX JIOTMYECKUX
(GyHKLIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonnyeckue (hopMbl JTOrHYECKUXBBIPAKEHUH

COBepH_IeHHBIe AU3BIOHKTUBHBIC W KOHBIOHKTHUBHBIC HOPMAJIbHBIC (bOpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 T&6J’H/IHC HCTUHHOCTHU

Jlornueckue »dIeMeHTHI B cocTaBe kommbiorepa. Tpurrep. Cymmatop.
MHoropa3zpsianbiii cymmarop. [loctpoeHne cxeM Ha JIOTHYECKUX BJIEMEHTax 10
3aJIaHHOMY JIOTUYECKOMY BBIPAKECHHUIO. 3alUChIOTMYECKOTOBBIPAKEHUS 10

JIOTUYECKOHCXEME

2.10

2.11

Mopnenn u mopaenupoBanue. llenn mopaenupoBaHus. AIEKBATHOCTb MOENU
MOZETHPYEMOMY 00BEKTY WM mpoueccy. Popmanu3aius IpUKIaJHbIX 3a/1a4.
[IpencraBnenue pe3yabTaToOB MOJCIUPOBAHMS B BUE, YIOOHOM JUIs BOCIIPUSATHS

yenoBekoM. ['paduueckoe npeacraBieHueAaHHBIX (CXEMBbI, TA0IHIIBI, TPAQUKH).

[IpencraBinenue uenblix 4YHCeN B NaMsATH KommbioTepa. OrpaHUYEHHOCTh
JIUana3oHa 4YHceNl TMpH OrPaHMYEHUU KOJWYecTBa paspsnoB. llepemonmHenue
paspsnHoO# ceTku. be33HakoBbie M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIH
JIOTIOJTHUTENBHBIM KOJI OTPULIATENbHBIX YHCET.

[TobutoBBle JlOorMueckue omneparuu. Jlornyeckuid, apupMETHYSCKUH |
nukindeckuit  capurn.  [lludpoBanne ¢ MOMOIIBIOIIOOMTOBOHOTIEPAIITH

«uckimouaroiee NJINy»




2.12

[IpencraBieHue BEUIECTBEHHBIX YKCET B MaMATH KOMIbIOTEpA. 3HAvalas 4acTh
U TOpSIOK uucia. Jluama3oH 3HAUYeHHMH BeIIECTBEHHBIX uwucen. [IpoGmembl
XpPaHEHHUsI BEILECTBEHHBIX YMCEJ, CBSI3aHHBIE C OrPAaHUYEHHUEM KOJMYECTBA
pa3psI0B. Brinosnnenneonepanuii c BEIIECTBEHHBIMUYHCIIAMHU,

HaKOHJ'IGHI/IGOHH/I6OKHPI/IBBI‘H/ICJ'I CHUAX

2.13

I'padbpl. OcHoBHBIe moHATHS. Buasl rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHUCKOB CMEXHOCTH. PemieHue
QITOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHajau3oM rpadoB (IOCTpoeHHe
ONTUMAJILHOIO IYTH MEXAYy BepIIMHAMHU Trpada, ompeaesieHue KOoIM4YecTBa

Pa3INIHBIX HYTGﬁ MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AIUKINMYCCKOTO

rpada)

2.14

2.15

2.16

3.1

3.2

3.3

3.4

HepeBbsi. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00Xxoma jaepesa.
[IpencraBnenne apupmMeTHYECKHX BBIpAXEHUN B BUE AepeBa. Mcmonb3oBaHue

I‘pa(bOB H JCPCBLEB IIPH OIIMCAaHUH 00BEKTOB U IMPOLECCCOB OKPYKAKOIICTO MHUpPa

JlMcKpeTHbIE UTPHI IBYX UTPOKOB ¢ MONHON nHpopmanuei. [loctpoenue aepesa
nepebopa BapUaHTOB, ONMCAHHE CTpaTerMd Wrpbsl B TabauMuHOU (opme.

BrMrpsIHbIe ¥ IPOUTPHIIIHBICIIO3NINH. BBIMTPBIIHBIE CTPATEruU

CpenctBa  HCKYCCTBEHHOTO  WHTelsiekTa. MpeHtudukamuss W TOHUCK
n300pakeHui, pacrno3HaBaHue jauil. Vcronb30BaHWEe METOJO0B UCKYCCTBEHHOI'O
MHTEIJICKTa B 00yYaronux cucrtemMax. Mcrnonp3oBaHue METOA0B UCKYCCTBEHHOTO

UHTEJUIEKTa B podoTroTexHuke. urepuersemieil. Heliponusiecetu
ANTOpPUTMBI U IPOTPAMMHPOBAHHE

CDOpMaJ'II/I3aI_II/I$I MOHATHUA AJITOPpUTMA. Mamuna TBIOpI/IHFa KaK YHUBCPCAJIbHAA

MOJEJb BEIYMCICHUN

OrneHka CIIO)KHOCTH BblUMCIIEeHUH. Bpems paboTel u 00BEM ucmonb3yemMoin
aMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOOHBIX JaHHBIX. OleHka
ACUMITOTUYECKONW CIIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI I[TOJIMHOMHUAIBHON
cinoxknoctu. IlepeGopubie anroputmbl. [IpuMepsl pa3IUYHBIX aJITOPUTMOB

pCIICHUA 0I[H0171 3ala4, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

OmnpeneneHne BO3MOXHBIX PE3YJIbTaTOB pPAaOOTHI MPOCTEUIIMX aJTOPUTMOB
yNpaBJIEHUS] MCIOJHUTENSIMH M BBIYHUCIUTENBHBIX alroputMoB. OmpeneneHue

HCXOOHBIX OAHHBIX, ITPHU KOTOPLIX aJITOPUTM MOXKCT JaTb Tpe6yeMBII71 pe3yiabTaT

AnroputMbl 00pabOTKM HATypasbHBIX YHCEN, 3alHCAaHHBIX B IO3MIMOHHBIX
CHCTeMax CYHCJICHHUS: pa30MeHHe 3aluCH 4YKcia Ha OTAEIbHbIE LUQPHI,
HAXOXXICHWE CYMMBl W TPOW3BEACHUS LU(DP, HAXOKIACHHE MaKCUMAIbHON
(MUHUMAaNBHON) LU PBHI.

HpeI[CTaBJIeHI/IC qyucjia B BHIC Ha60pa IPOCTBIX COMHOXXHUTENEH. AJ'IFOpI/ITM



3.5

6BICTpOI‘O BO3BCJACHUA B CTCIICHD. ITouck MPOCTBIX YUCCII B 3a/TaHHOM JJUAIIa30HC

C TIOMOIIIBIO aNITOPUTMA «pemieTo JpaTtocheHar

MHoropa3psiIHbIe Leble YUCIIa, 3a/1a41 JITUHHON apu(pMEeTUKN

3.6

S3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunbl gaHHBIX:
LIEJIOUUCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIE, JIOTHYecKue. BerBieHus.
Cnoxuble ycnoBus. Lukiel ¢ ycinoBueM. [{UKIIbI MO TEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHANMXCS B Qaitnax. TekcToBsle M ITBOMYHBIC (ailibL.
daiinoBele nepeMeHHble (¢ailnoBble ykazarenu). Utenue u3 aiina. 3amuce B
daiin.

Pa36uenue 3agaun Ha moazanayu. [loamporpaMmel (porieAypsl U PyHKITUN).

Hcnonp3oBaHue CTaHIapTHOM OMOIMOTEKH S3bIKa IPOrPaMMUPOBAHUS

3.7

Pexypcus. PexkypcuBHble nponeaypbl u ¢yHKuuu. Mcrnonb3oBaHue cTeka Ui

OopraHu3aln pCKypCUBHBIX BbI3OBOB

3.8

3.9

3.10

3.11

Uucnennsle MeToqbl. TouHOE W MPUOTMKEHHOE pElIeHHs 3amadu. YuclIeHHOe
pelIeHne ypaBHEHUU C TOMOIIBIO Moabopa mapamerpa. UucIeHHbIE METObI
pelIeHusT ypaBHEHUW: MeToJ rmepedopa, METOA IOJIOBUHHOTO JIEJICHUS.
[TpuGmxkéHHOE BBHIYUCIICHHWE JJIMH KPHUBBIX. Bhruucinenue miomanei uryp c
MOMOIIbIO YUCJICHHBIX METOAOB (METOJl MPSMOYTOJIBLHUKOB, METOJ Tpamenui).
ITouckmakcumyma (MUHUMYMA)

(1)YHKI_II/II/IOI[HOfIHepeMeHHOI\/'IMGTOI[OMHOHOBI/IHHOFOI[CJ'ICHI/IH

O6paboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHBIE  (QYHKIMH  sI3BIKA
pOTrpaMMHUPOBAHUS JUIsl 00paO0OTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TMOSABJIEHUN CHUMBOJIA B CTPOKE,
pa3OueHne CTPOKM Ha CJIOBa MO TPOOENTHHBIM CHMBOJAM, MOUCK TMOJCTPOKH
BHYTPU JAHHOM CTPOKHM, 3aMEHAa HAWJCHHOW NOACTPOKM Ha APYIYI0 CTPOKY.
['enepanusi Bcex CIIOB B HEKOTOPOM aiaBUTE, YAOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBpl ¥ TOCNEAOBATEIbHOCTH  4YMced. Bpluucienune 0000MEHHBIX
XapaKTePUCTHK JJIEMEHTOB MAacCHBa WM YHUCIOBOM IMOCIIENOBATEIbHOCTH
(CyMMBI, TIpOM3BEICHHUS, CpPEAHEr0 apu(METHYECKOTO, MHHUMAIBHOTO U
MaKCHUMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJaHHOMY YCJIOBUIO). JIMHEHMHBIM NOMCK 3aJaHHOrO 3HAYEHHS B MAaCCHBE.
ANTOPUTMBI pabOTBl C JJIEMEHTaMH MacCHBa C OJHOKPAaTHBIM MPOCMOTPOM
maccuBa. COpPTHPOBKAa OJHOMEPHOTO MaccuBa. [IpocThle METOIBI COPTUPOBKH
(MeTon TMy3bIpbKa, METOJ BBIOOpa, COPTHpPOBKA BcTaBkamu). CopTHpOBKa
cnusaueM. beictpast coprupoBka maccuBa (amroput™m QuickSort). JIBonuHBIMH

IMOUCK B OTCOPTUPOBAHHOM MACCHUBEC

JIBymepHbIe MaccuBBl  (MaTpuIlbl). AJNTOpUTMBI OOpPabOTKH  ABYMEPHBIX
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MacCHBOB: 3allOJHEHHE JBYMEPHOTO YHMCIOBOIO MAacCHMBa [0 3aJaHHBIM
IpaBUJiaM, MOHMCK 3JEMEHTa B JBYMEPHOM MAaCCHBE, BBIYHMCICHHE MaKCHMyMma
(MMHMMYyMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MaccHBa, MEPECTAHOBKA CTPOK U

CTOJIOLIOB ABYMEPHOTO MacCHBa

CnoBapu  (accolMaTUBHBIE  MAacCHBBI,  OTOOpakeHUs).  Xd2UI-TaOIHIIBL.

HOCTpOGHI/IC aﬂ(baBI/ITHO"laCTOTHOFO CJIOBaps IJ1d 3aJaHHOT'O TCKCTA

3.13

3.14

3.15

3.16

Creku. AmnHanu3 NpaBUIBLHOCTH CKOOOYHOIrO BhIpaXKeHHs. Bbruncienue
apu(pMEeTUYECKOTO BBIPAXKEHHUS, 3alIUCAHHOTO B MMOCTPUKCHOMN Qopme.

Ouepenu. Mcnonb30Banue ouepenu A1 BpEMEHHOIO XpPAaHEHUS TaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHMMAIBHOTO OCTOBHOI'O JE€peBa
B3BEILLICHHOTO CBSI3HOTO HEOpUEeHTHpoBaHHOTrO rpada. KommuyecTBo pasnuyHbIX
nyTeil MeXy BepIIMHAMK OPUEHTUPOBAHHOTO AllMKJINYECKOro rpada. AIropurm
JenkcTpol

HepeBbsi. Peannzanus gepeBa ¢ MOMOIIBI CCBHUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapusie) nepeBbs. [locTpoeHme nepeBa aisi 3aJaHHOTO APUPMETHIECKOTO
BbIpakeHUs1. PekypcuBHbIe airopuT™Mbl 00xoza aepeBa. Mcnonab3oBanue creka u
ouepeau s 00xoza aepeBa

JluHamuueckoe nporpaMMUpPOBAHHUE KaK METOJ PEIEHUs 3a/lad C COXPAHEHUEM
IIPOMEXKYTOUHBIX PE3yJIbTATOB. 3a/1auM, PEIIAEMbIE C TIOMOIIBI0 AMHAMHYECKOTO
IPOrpaMMUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (QYHKIUH, MOICYET KOJINYECTBA

BApHUAHTOB, 3aa41 OIITUMU3alIUN

3.17

4.1

4.2

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHpoBaHUHU. OOBEKTH U
kiaccel. CBoiicTBa U MeTo/1bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA AHANN3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO TMOIXOJA.
Wukancynauus, HacieJ0BaHue, MOJTUMOpPHU3M

WnpopmalmoHHbIETEXHOIOT N

Ananu3 nanHbiX. OCHOBHBIE 3a/ayd aHajdW3a JaHHBIX: MPOTHO3MPOBAHUE,
KjIaccuukanys, KiacTepus3alus, aHanu3 oTkIoHeHuil. IlocienoBarenbHOCTH
peleHus 3a/a4 aHaJlu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLCHKA
KayecTBa MJAaHHBIX, BBIOOp M (WJIM) IOCTPOSHHE MOJENH, NpeodpazoBaHHe
JAHHBIX, BU3yallM3allusl JaHHBIX, MHTEpHpeTauus pe3ynabTaroB. IIporpammubie
cpeactBa u MHTepHeT-cepBUCHl Ui 00paOOTKM M IPEJICTABICHHS JIaHHBIX.
bonbsmmenannsie. MammaHoeoOyueHne

AHaiu3 JaHHBIX C MOMOILIBIO 3JEKTPOHHBIX Tabnuu. BeluncieHune cymmsl,
CpemHero  apu(METHUeCKOro, HaumOonbiIero (HAaMMEHBIIETO)  3HAYCHUS
nuanazoHa. Berancnenune ko3dduumeHta Koppemsuuu BYX pSIOB JIaHHBIX.

[MocTtpoenne crombuaThX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue



4.3

4.4

4.5

4.6

rpadukoB ¢pynkumii. [logbop nMHUM TpeH[a, pelIeHue 3aa4d NPOrHO3UPOBAHHUS.

Pemenue 3a1ay onTUMHU3aliK ¢ TTIOMOIIBIO JIEKTPOHHBIX TaOIHI]

,ZII/ICerTI/ISaI_[I/IH npu MaTEMATHYCCKOM MOACIINPOBAHUU HEIMIPEPBIBHBIX
nporeccoB. MognenupoBanue ABWxkeHHA. MogaenupoBaHue OHOIOIMUYECKUX
cucteM. MaremaTuuyeckue MOAEIM B OKOHOMHKE. BwluucinrenbHble
IKCIIEPUMEHTHI ¢ MozessiMu. OOpaboTka pe3ynbTaToB 3KcIepuMeHTa. Meron
HaUMEHBIINX KBaApaToB. OIEHKAa YHCIOBBIX MApaMETPOB MOJAEIUPYEMBIX
00BEKTOB u IIPOLIECCOB. BoccranoBneHue3aBucuMocTen 1o

pe3ylbTaTaMIKCIIEpUMEHTa

BepositHOCTHBIE MOJIEIIN. Metonsl Momnrte-Kapro. Nmuranmmonnoe

MoienrpoBanue. CHCTEMBI MaCCOBOTO OOCITYKHUBAHHSI

TabnuuHble (pesuoOHHBIe) 0a3bl JaHHBIX. Tabmuia — IpeaCTaBICHUEe CBEICHUI
00 omHoTHIHBEIX 00BekTax. Ilone, 3amuch. Kimrou tabmunel. Pabora ¢ roToBoii
0a30ii maHHBIX. 3anmonHeHHe 0a3bl JaHHBIX. [IOMCK, cOpTUpPOBKA U (PUIBTpAIHS
JNAHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochkl C  MapaMeTpamH.
Brruncnsiemsle mons B 3ampocax.

MHuoroTtabimnunbie 0a3bl JaHHBIX. THIBI CBA3eH Mexay Tabnunamu. BHenrHwmit
kito4. [lemocTHOCTh 6a3bl aHHBIX. 3aPOCHl K MHOTOTaOIUYHBIMOAa3aMIaHHBIX
TekctoBbiii mpoueccop. CpencrtBa TMMOUCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypupOBaHHbIE TEKCTOBbIE TOKYMEHThI. CHOCKHU, OTJIaBIICHUE.

[IpaBuna uMTHPOBAaHUS MCTOYHMKOB M OQopMiIeHHUS Oubauorpapuueckux

CCBhIIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



