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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTam
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a takxke (enepanbHoi padboueit
IpPOrpaMMBbl BOCITUTAHHS.

[Iporpamma 1o wuHpoOpMaTHKe [Ma€T MpeACTaBICHUE O UENsIX, OoO0me
CTpaTerud OOYYCHHs, BOCIHMTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHbopmaTnka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBAET
o0s13aTeIbHOe pEeIMETHOE COJIepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHHUE IO pasieiaM U TeMaM Kypca, ONpeaeNsieT pacipe/eieHne ero
no kiaccaM (rofgaMm W3y4deHwus ), Ja€T MpUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
0 TEMaTHYeCKHM pa3ielaM Kypca ¢ PEKOMEHIyeMyr (IIpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ MX  M3Y4YCHHsT € y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3eH, JIOTUKKM  y4eOHOro  mporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOPMATHKE OTIPEEIAET KOJIUISCTBCHHBIEC U KAUSCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia /Ui KaKIoro roja U3y4yeHus, B TOM 4HCIie
IUI COAEPkKATEIbHOIO HAIMOJHEHUS Pa3HOI0 BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHUKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenaem ob1ieM oO0pa30oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOILIECCOB B PA3IUUYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTM  NpUMEHEHUs  WMH(POPMATUKU, TMPEXKIE  BCEro
MH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGDOpPMAaTUKU W MHGOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 1yist ypOBHSA CpelHEro oouero o0pa3oBaHUs SIBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPBHIBHON MMOATOTOBKM OOYyYaromuxcs B 00JIacTH
UHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKKU YPOBHS OCHOBHOTO 00Iero oOpa3oBaHUsS U
OMBIT  TIOCTOSIHHOTO  TNPUMEHEHHs  WMH(OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETaluio U 00oO0IIeHne
3TOTO OTIBITA.



Pesynbrathl  yrayONEHHOrO  YpOBHS M3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil npopeccuoHaTbHONW JIESITEIbHOCTH KaK B paMKaxX JaHHOU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsx. OHU BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCSI JaHHAs MpeaAMeTHas O0O0JacTh, PaclO3HABaAaHHUE COOTBETCTBYIOUIUX WM
MIPU3HAKOB M B3aUMOCBS3EM, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3TMUYHBIC TIOIXO/IbI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOU peIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBBbIE TNPAKTUYECKHE U TEOPETUYECKHUE 3aJlauu,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB UM HWHCTPYMEHTapus JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me MPEACTABICHUNA O JaHHOW NpeaMEeTHON 00JlacTh KakK IIeJIOCTHOU
TeOpuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SIX CO CMEXKHBIMH OOJIACTIMU
3HAaHUMU.

B pamkax yrinyO0n€HHOro ypoBHS M3yudeHHs] HHGOPMATUKH OOECIeunBaeTCs
IieJICHAIIpaBIeHHAasl TTOATOTOBKA OOYYarOIIUXCs K MPOJOHKEHUI0 00pa3oBaHUs B
opraHu3anusax  MnpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIEHHUAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
nmporpaMMHas WHXKEHepus, WHPOpPMAIMOHHAsE 0€30MacHOCTb, MH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE U
MallliHHOE O0Oy4YeHHe, TMPOMBINIJICHHBIH WHTEPHET BEIICH, WMCKYCCTBEHHBIM
UHTEIJICKT, TEXHOJOTUU OEeCrHpoBOJHON CBSI3H, pPOOOTOTEXHHKA, KBAHTOBBIC
TE€XHOJIOTMH, CHUCTEMbI PACIpPEIEIEHHOIO PEeecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHas 1enb w3ydeHuss ydeObHoro mnpeamera «MHDOpMmaTuka» Ha
yrayoJIEHHOM ypOBHE CpeIHero oOImero oOpa3oBaHHs — oOOecleueHHe
JanbHEHIEero pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMM OO0ydaromerocs, €ro
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIEel KOHKYPEHI[MM Ha pbIHKE Tpylda. B CBA3M C 3TUM uU3ydYeHUE
unpopmatuku B 10—11 kitaccax 70MKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha MMOHUMAHUU POJIH
uHQOpMaTHKK, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUN B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIIICHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
000011aTh HHPOPMALIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
HKOHOMHYECKOr0, MOJUTUYECKOr0, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOIO,
SPrOHOMHYECKOI0,  MEOUIMHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MPUHSATHE TIPABOBBIX U ATUYECKUX aCMEKTOB MH(GOPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOZCH, BOBICUEHHBIX B CO3JJaHUE U MCIOJb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(HOpMaIIIH;

CO37aHUE YCIIOBUW /JiI Pa3BUTHUS HABBIKOB Y4eOHOW, MPOEKTHOM, HAay4HO-
UCCJIEIOBATEIbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBAIMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpE
TEMaTUYECKUX pa3jiena.

Paznen «lludgpoBasi rpamMoTHOCTH» IIOCBAILIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IM(GPOBOrO0  OKPYKEHHUSA, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB OMEPALIMOHHON CUCTEMBI, paboTe B
cetu HMHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGOPMATHKH» BKJIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAaHHS WHGOPMAIINH,
u3MepeHus: MHGOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTUKU H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Paznen «AaropurvMbl M NPOrpaMMHPOBaHHE)» HAMNPABIEH Ha pPa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, Pa3pa00TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmManmoHHBbIE  TEXHOJOrMHM»  TOCBAIMIEH  BOIPOCAM
MpUMEHEHUsT WH(POPMAIMOHHBIX TEXHOJOTHMA, PEATM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 33Ja4ax aHaJIN3a
JAHHBIX, HWCIOJb30BaHUIO 0a3 MAaHHBIX M SJIEKTPOHHBIX TAOJUIl ISl PELICHHS
MIPUKJIAIHBIX 3a]1a4.

B mpuBenénHoM nanee coaepxkanuu ydueOHoro mpeameta «MHpopmaTuka
KYPCHUBOM  BBIJICJICHBI  JIOTIOJTHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOJAT B
00s13aTebHYI0 IPOrpaMmMy O00yUYEHHsI, HO MOTYT OBITh MPEAIOKEHBI IS U3YUSHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUaIOITIMCS.

YrnyOonéHHbIii  ypOBEHb W3y4YeHHS WHOOPMATHKHA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  NpOo(uiisi, OPUEHTUPOBAHHOTO HAa  WHXEHEPHYIO U
nHpopMalMOHHYIO0 c(depbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHUS
nHpOopMaTUKKU 00ECIIeYMBAET: MOATOTOBKY OOY4YarONIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHH U WHXKEHEPHBIC
CIELUUANIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIIEIOBATEIbCKON NESITENbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIPABJICHUSIMU OTpaciu HUHPOPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHUIO B OJUMIIMAAX U CAade
Enunoro rocynapcTBeHHOro sK3aMeHa o uHPpOopMaTHKe.

[TocnenoBaTebHOCTh M3Y4YEHUS TEM B MpeAeiaX OJHOro roja oOydeHUus
MOXET OBITh HM3MEHEHAa MO YCMOTPEHHUIO YUUTENs MpHU MOJATOTOBKE paboueit
MIPOTrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMS.

OO61iee 4nCiIo YacoB, PEKOMEHIOBAHHBIX JIJIs U3ydeHus uHpopMaTuku — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Hezienmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOoBaHusi TEXHMKU OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMITBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMU LU(PPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMaTHYECKOE BBIMOJHEHHUE MPOTrPaAaMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH aHHBIMH C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K HaMsITH.

OcHOBHBIE TeHJACHIUU  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHMUSL. MHoromnpoueccopHsie CHUCTEMBI.
CyniepkommnbioTepbl. Pacripesiei€HHbIe BBIYUCIHUTENIBHBIE CUCTEMBI U 00paboTka
OONBIINX JaHHBIX. MOOWIBHBIE LHMQPPOBBIE YCTPOUCTBA W MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoMcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHrue. OnepalOHHBIE CUCTEMBL. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HMHCTaIsIuuss W JIEUMHCTAUISALMUSA  MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT ¥ UMEHOBaHMS (aljioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! i1 onvucanust Tpynn (haiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MPOrpaMMHOTO 0OECTICUeHUS
u  1mudppoBbiXx pecypcoB. IlpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe U HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOTPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNbcTBOM Poccuiickon denepanuu 3a HENPABOMEPHOE UCIIOJIb30BAHUE
MPOrPaMMHOTO O0ecTiedeHHs U IUPPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoiasl. Cets MHTEpHET. Afpecanus B cetn MuTepHeT. IIpoTOKOIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moncerm ¢ momomibro Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Hamuuusi CBs3UM € y3i1oM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuaTepner. CepBucel  MHTepHerta.
['eonndopmanmonnbsie cucTeMbl. ['€0OKaIMOHHBIE CEPBUCHI PEATIbHOTO BPEMEHU



(Hanmpumep, JIoKalusi MOOWJIBHBIX Teie(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpPBUCHI U yciyrd. ColuaibHble CETH —
OpraHu3alus KOJUIEKTUBHOTO B3aUMOJICUCTBUS M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCMOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHnpopmanm U uHPOpMaIMOHHOM  Oe3zomacHocTd. CpenacrtBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalIMOHHBIX cucTeMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uACHIIMaTbHONH MH(OPMALIUK, XPaHAIIESHCS] Ha MEPCOHATLHOM KOMIThIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
O00pbObI ¢ HUM. AHTUBHPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXvBa
undopmanun. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

[IudpoBanue nanHbiX. CUMMETPUYHBIE W HECUMMETPHUYHBIC MIHQPHI.
Mudpsr npoctori 3amenbl. [lludp Iezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

TeopeTnveckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanusie u 3Hanus. MHbopManmoHHble MPOIEcChl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKPETHBIE BEIWYUMHBI W CcUTrHaiIbl. HeobdxogumMocThb
TUCKpeTH3auuu MHGOpMaINK, TPEIHA3HAYCHHON [JIs1 XpaHEHHs, Nepeladd Hu
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBouyHoe  KoAMpOBaHUE. PaBHOMEpHbIE U  HEpPaBHOMEPHBIE  KOJIBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHuibl uamMepenus konudecTBa nHpopmaruu. AndaBUTHBIN TOIXO0M K
OLICHKE KOJINYeCTBa MH(OPMALIUH.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch 1EIBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIMOHHOW 3alUCHU YuUCa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOT0 Yncia u3 P-MuHON CUCTEMBI CUUCIIEHUS B
NECITUYHYIO0. AJTOPUTM TMeEpeBoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJITOpUTM TIEpeBOAa LEJIOr0 YHCjia U3 JACCATUYHOW CHCTEMBI CUHMCieHHs B P-
nunyto. IlepeBony koHewHOUM pecsatuuHoM Jpobu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUUCIICHUS, CBSI3b MEXIY HUMH.



ApudmMeTnyeckrue omnepanuyd B MO3UIHUOHHBIX CHCTEMax CUHUCICHUS. TpoudHas
YPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-AECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Kommpoka ASCII. OpnoGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue wuHGOpPMAIUOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxkenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPH 3aJJaHHBIX pa3pelieHrud U IITyOuHe KOAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIpU 3aJaHHBIX YaCTOTE JTUCKPETU3ALINU U PA3PSATHOCTU KOAUPOBAHMUSL.

Anrebpa noruku. IloHaTtue BbICKa3biBaHMS. BpickaszbiBaTeNbHbIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlormueckuwe BBIpaKEHUS.
Jlornueckue ToxaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. DKBUBAJICHTHBIC MNPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHH . Jlornueckre ypaBHEHUSI U CUCTEMbl YPABHEHUI.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOJIMYecTBa apryMeHToB. [loHbIe ccTeMbl JTOTHYECKUX (PYHKITUH.

Kanonnueckue  Qopmbl  noruueckux  BblpakeHuil.  CoBepIlEHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOCHHMSI IO TAOJINIIE UCTUHHOCTH.

Jlornueckue »>IeMEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanabid cymmarop. l[locTpoeHue cxem Ha JOTMYECKHX 3JIEMEHTaX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIbioTepa. OrpaHUYEHHOCTH
IUana3oHa 4YuCel IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pa3psIHON CeTKH. be33HaKoBbIC W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. JIBOMYHBIM
JOTIOJTHUTEIbHBIM KOJI OTPULATEIIBHBIX YU CET.

[lobutoBbie norumveckue omnepanuu. Jlornmueckuii, apudMeTHUECKHN WU
nukaudeckud  capuru.  [lludpoBanue ¢ mMOMOIIBIO TOOUTOBOM  Omepaluu
«wuckirovaroniee M.

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMsTH KOMIBIOTEpa. 3Hauallas
4acTh W MOPSAJ0K yucia. Jluama3oH 3Ha4YeHWM BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAHEHHS BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosHeHUE onepannii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIK1OOK NpH BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HCIOJIHUTENIMU U BBIYMCIUTEIBHBIX alroputMmoB. OrpeaeneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITCOPUTM MOXKET JaTh TPeOYyEeMbIil pe3yJIbTarT.

Oranbl pelleHus 3aJad Ha KoMmIbloTepe. MHCTpyMEHTalbHBIE CPEACTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMmm. BupTtyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX Ta0mui. Otnagounbiii BbiBoA. I[lomarosoe
BBIMOJTHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMIT TEpEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTUYECKHE. BeTrBiieHus.
Cnoxnpie ycnoBus. Ilukimer ¢ ycioBuem. [lUkiabl 1O HEpPEMEHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  LMKJIOB. VHBapumaHT  1ukia.
CocraBiieHME IUKIA C HUCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIoKyMeHTHpOBaHUE MIPOTrpaMM. Hcnons3oBaHue KOMMEHTapUEB.
[loaroToBka onucaHus MPOrpaMMbl U HHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

AnroputMbl 00pabOTKH HATYpaJIbHBIX YKCEN, 3alIMCAHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHMCJIECHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbie UUDpHI,
HaXO0XJACHHUE CYMMbl W TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHOM) U PPHI.

HaxoxneHue Bcex MpOCThIX YMCEN B 3aJaHHOM auanasone. lIpencraBineHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aiinax. TekcToBble U TBOMYHBIE (Daiiiibl.
daitnoBeie miepemeHHbIe ((PaitnoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa3ouenue 3amaun Ha noazanayu. [loamnporpamMmsl (mpoueaypsl U QYHKIHH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHBIE TpOLEAypHl H
¢yukuuu. Mcronp30BaHue cTeka AJsl OpraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHOAPTHOW OWMONMOTEKH s3bIKAa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOAIPOrpaMM  CTOPOHHUX  IPOU3BOAMTENEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaAMM.

YucneHHble Meroabl. TouHoe W NPUOMMKEHHOE pelIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenust. [IpubOnmx€HHOE BBIYMCIIEHHE JUIMH KPUBBIX. BpluncieHue miomanen
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSAMOYTOJIbHUKOB, METO]



Ttpaneuuii). Ilonck wmakcumyma (MHUHMMYMa) QYHKIOUM OJHOW NEPEMEHHON
METO/IOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 1711 0OPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJIA B CTPOKE,
pa3OuieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, IOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJCHHOM NOACTPOKM Ha APYIYKO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM alipaBUTE, YAOBIETBOPSIOUIMX 3aJJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4ucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTUK AJIEMEHTOB MacCHBa MJIM YMCIOBOM MOCIIEIOBATEIBHOCTU (CYMMBI,
POU3BEACHUS, CpEeHEro apupMeTHYecKoro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIEMEHTOB, KOJHUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka ogHOMepHOTo MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METON
ny3bIpbKa, METOJ| BbIOOpa, COpPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIHSHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpuilbl). AJNTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aII0OJITHEHUE IBYMEPHOTO YUCJIOBOTO MAacCUBa IO 33a/IaHHBIM ITpaBuUiaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHAMYMA) H
CyMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

NudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOWCKAa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHcTpyMEHTBI pelieH3upOBaHusl B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMIIeHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKCcTa. TE€XHUYECKHE CpelCTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHUS MATEMaTUYECKHUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/Jlaud aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KJaccupuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMUCTKA W OICHKA
KauecTBa JAHHBIX, BEIOOpP W/WIU MOCTPOCHHE MOJIeNH, peoOpa30BaHKUE JTaHHBIX,
BU3yaJIM3allisl JIaHHBIX, UHTEpIIpeTanus pe3yiabratoB. [IporpamMmmusie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpPENCTaBICHUs JaHHBIX. bosblive naHHbIE.
MammnHoe o0yueHue. IHTenneKkTyanbHblil aHaIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOdul. BblYucieHne cyMmsl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUCHUS IHAIa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psAAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [Tonbop nuHUM TpeHaa, pelieHre 3aad MPOrHO3UPOBAHMSL.

YucneHHoe pelleHHe YpaBHEHUH C MOMOILIBI0 Moxdopa IapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3a/laHHbIX ycioBusx. Llenesas
¢yHkuus, orpanuyeHus. JlokanbHble M TI00aNbHBIM MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3aa4 ONTUMU3ALMY C TTOMOIIBIO 3JIEKTPOHHBIX TaOIUII.

11 KJIACC

TeopeTrunueckue 0CHOBbI HHGPOPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMoOpManuu. 3aKoH
anauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmaius u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
AnroputM LZW. AJroputmbl CkaTusi JAaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus Beta. OCHOBHBIC Ujien anroputMmoB cxatust JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNIepeAadyd  OT
MH(GOPMAIIMOHHOTO 00bEMa JAaHHBIX M XapaKTEPUCTHK KaHalla cBsi3U. [IpuunHbI
BO3HMKHOBEHHUS OWIMOOK MpH Tnepedadye JaHHbIX. Kozapl, MO3BOJISIOIINE
OOHapy>XMBaTh M HUCHPABIATH OIIMOKH, BO3HUKAIONIME TNpU TMepenade JTaHHBIX.
Paccrosane Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojabr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMBbl M UX B3aumoneiicTtBue. CHCTEMHBIN
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanus
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBienne pe3yiabTaTOB MOJAEITUPOBAHUS B BHUAC, YIOOHOM IS
BOCHIPHSITHS YeJIOBEKOM. | paduueckoe mpeacTaBIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padsr. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemenue
AMTOPUTMHUYECKUX 3a/Jad, CBSI3aHHBIX C aHamm3oM TpadoB (TIOCTpOCHHE
ONTUMAJIBLHOTO TYTH MEXKIY BepIIMHAMU Tpada, ONpeAeieHUuEe KOJIMYeCTBa
Pa3NIMYHBIX IYT€HM MEXAY BEPUIMHAMU OPHUEHTUPOBAHHOTO ALMKINYECKOIO

rpada).



HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja Jepena.
[IpencraBienne apupMeTUYECKUX BhIpAXKEHUN B BUJE epeBa. J{MCKpPETHbIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
ONMHMCAHME CTPATETHH UrPbl B TAOJIMYHON (hopme. BBIUTPBIIIHBIE U TPOUTPBILIHBIE
MO3UIIMH. BBIUTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBHCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus ycTHOM peud. KorHutuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE JIU1I. CamooOyuaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Urpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydalmux cucremax. Mcnonb3oBanue MeToao0B
UCKYCCTBEHHOT'O MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuiel. IlepcrekTuBb
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIEKTYaJbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qopmanuzauusa  OoHATHS ~— anroputMa.  Mammnaa — TeropuHra — Kak
yHUBEpCaabHasi MOJeib BeuncieHu. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX AaHHBIX. OneHka
ACUMIITOTUYECKOW CJIIONKHOCTH aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cinoxHoctu. [lepebopHbie anroputmbl. [Ipumepsl paznUYHBIX — AITOPUTMOB
pelIeHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

ITouck mOpocCTHIX 4YMCeNl B 3aJaHHOM JUAaIa30HE C TOMOIIbI alropuT™Ma
«penieto DparocheHar.

MHuoropa3zpsaHbie 1eIble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accolMaTUBHBIE MACCHBBI, OTOOpaKCHHS).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTAa.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apuMETHIECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTOHUKCHON hopme.

Ouepenu. Mcnonp30BaHue oYepear Il BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBaHHOro rpada. KoinyecTBo pasinyHbIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanm3anust aepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. [locTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpakeHHs. PekypcuBHBIE alrOpuTMBbl 00xoaa nepeBa. lMcmonp3oBaHHe cTeka U
odepeau Iy 00X0/1a JiepeBna.

JluHamuyeckoe MpPOrpaMMHUpPOBAHME KaK METOJ peleHus 3afad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJaud, pPEUIaeMble C IMOMOUIBIO



JTMHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA M METOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIM3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoexkTupoBanue wuHTEpdeiica
nosib3oBarens. Vcrmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  BJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUECKOTO  MOJICIUPOBAHUS:  MMOCTAaHOBKA
3ajlaud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUS.

Jluckpetuzanss NpU MaTEMaTHUYECKOM MOJCIUPOBAHUN  HEMPEPBHIBHBIX
npoiieccoB. MogenupoBanue JABUXKEHUsS. MojenupoBaHue OHMOJOTHUYECKUX
cucteM. MaremaTudeckiue  MOJEIM B DKOHOMHUKE.  BBIYMCIHTENBHBIC
AKCHEPUMEHTHI C MOJIECIISIMHU.

O6paboTKa pe3yJabTaTOB SKCHEpUMEHTa. MeToJ HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTPOB MOCIHUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHoctHeie  mopenu.  Metoasl  Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMBbI MaCCOBOTO 00CTYKUBAHUSI.

Tabmuunple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJiHEHWE Oasbl JaHHBIX. [loMCK, COpPTHpOBKa U
bunbpTpanus MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapamMeTpaMH.
Boluncnsiembie mojs B 3ampocax.

Muorotabauunble 0a3bl  JaHHBIX. THUMOBI CBSI3€H MEXAy TaOJIMIIaMH.
Buemnuit kimrou. IenocTHOCTH 0a3bl JaHHBIX. 3aPOChl K MHOTOTA0JIMYHBIM 0a3aM
JAHHBIX.

NutepHer-nipuiioxenus. [lonsTHe 0 CEpBEpPHON U KIIMEHTCKOM YACTAX CaWTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTKu. OCHOBBI SI3bIKa
HTML wu kackannubix Tabnun ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
@®opMbl Ha BEO-CTpaHHUIIE.

Pasmemnienne BeO-caiiToB. Ycimyra XoCcTHHTA. 3arpy3ka (aiioB Ha CauT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOMCTB
(mudpoBbIX (oToanmnapatoB U MUKPOCKOINOB, BUICOKAMEpP, CKAaHEPOB MU JPYTUX



ycTpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypOBHEH, KOpPpeKUHs  LIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPHI.

MHuorocnolinele u3o0paxkenus. TexcroBble ciaou. Macka cnos. Kanainbl.
Coxpanenue BblaesieHHON oOnactu. IloaroroBka wiurocTpanuil s BeO-CalTOB.
AHUMUpOBaHHBIE U300paKEHUS.

Bektopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe mopsiiKa 3JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTrsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KoHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHUMNBI  TIOCTPOEHUS W PENAKTUPOBAHUSA TPEXMEPHBIX MOJENEM.
Cerounble Mogenu. Marepuansl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-mpunrtepsl). Ilonste o BUpTyalnbHON
PEaTbHOCTHU U JOTIOJIHEHHOW PEaJbHOCTH.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, paCIIUPEHUE KUZHEHHOTO OIbITa U OMbITA JEATEILHOCTH B IpPOIIECCEe
peanuzaiu  CpeACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX — HamlpaBiIeHUU
BOCITUTATEIbHON JIEATEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATUKH Ha YPOBHE CPEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpoOBaHbI CIEAyIONME JTUIYHOCTHBIC
PE3YyABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHAa U TPaBOMOpPSAKA,  COOJIIOJIGHHE  OCHOBOIIOJIATAIOIIUX  HOPM
MH(GOPMAIIMOHHOTO TTpaBa U UH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM  SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoOUH, AUCKPUMHUHAIIMU 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJbHBIM MIPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HAaUeHUS] HHPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO IMOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHerT;

4) 3cTETHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAsl JCTETUKY HAy4yHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHMMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUY WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:

copMHPOBAaHHOCTH  3JA0pPOBOTO W 0Oe3omacHOro  oOpas3a  JKH3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHUCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON IKCIUTyaTallMi CPEICTB MHPOPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOH [IE€ATEIHHOCTH TEXHOJOTHYECKOW W COLMAaIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSTH TAKYIO JIESTEIILHOCTD;

uHTepec K cdepaM Mpo(ecCHOHANBHON AESTENbHOCTH, CBSA3aHHBIM C
nHPOPMATUKOM, MPOrpaMMUPOBaHHEM M HH(DOPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBaHHBIMU Ha JOCTIKCHUSAX HAyKH WH(OPMATUKA W HAYyYHO-TEXHHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuie mnpodeccuu u
pealn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSDKEHUHU BCEH JKHU3HH;

7) 3KOJIOTN4€CKOTr0 BOCTIMTAHUA:

OCO3HAaHME TJI00aIBHOr0 XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed uXx
pelieHus, B TOM 4YHCIe C Y46TOM BO3MOXKHOCTEH HH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, NOCTHKEHMSIM Hay4YHO-TEXHHYECKOI'0 IIporpecca M
OOIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBHUSIX
U(pPOBOM TpaHCPOpMAIIUK MHOTUX CEp KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO e TENbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS NMPOTPAMMBI
no wuHbopMaTUKe Yy OOY4YaIOLIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAIBHBIN
MHTEJUIEKT, PEANOIaraumi chopMupoBaHHOCTS:

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKJIIOYAIOMIEH CTPEMIIEHUE K JOCTHKEHUIO 1IeNU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTh, YMEHHE JIEeHCTBOBAaTh, MCXONS M3 CBOMX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYIIECTBIECHUH KOMMYHHUKAIIUHM, CHOCOOHOCTH K
COYYBCTBHIO M CONEPEKNBAHUIO;

COLIMAbHBIX HABBIKOB, BKIIOUYAIOIINX CIOCOOHOCTH BBICTPANBATh OTHOILICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTth KOHQIUKTHI.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAIbHBIE yUeOHBIE IEHCTBUS, PETYISTUBHBICE YHUBEpCAIbHBIE Y4YeOHBIC
JCHCTBUS, COBMECTHAS €A TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYeCKHe AeHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHpPOBaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kjaccudukaruu u 006001eHNs;

OTIPENIENIATh IIeJIU JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTH)KCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEeMbl C y4ETOM aHajau3a MMEIOUIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1EITEIbHOCTH;

KOOPJIMHUPOBATH M  BBIMOJHATH pabOTy B  YCIOBUAX  peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM U TPOCKTHON JIEITEIbHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpETaluu, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TpPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYalUAX;



BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJAEC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANIPABIICHHBIA TMOUCK TIEPEHOCa CPEACTB W CIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHUS B IMO3HABATCIBHYIO M IMPAKTHYECKYH OO0JacTH
KA3HENEATEILHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOIYCKAIONIHUE aTbTCPHATUBHBIC PEIICHU.

3) paboTa ¢ unpopmaunmeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAITUU M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHajJu3, CHUCTEMAaTU3AIHMI0 |
UHTEPIIPETAINI0 HHPOPMAIIUY Pa3IMIHBIX BUAOB U (POPM IIPEICTABICHUS;

co3dgaBaTh TEKCTHI B pPa3IMYHBIX ¢dopmarax ¢ Y4ETOM Ha3HAYCHHS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUHU, BBIOMpas ONTUMAIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaIU3allvH;

OIICHMBATh JIOCTOBEPHOCTb, JICTUTUMHOCTh HH(pOpPMAIIMH, €€ COOTBETCTBHE
IIPABOBBIM W MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHU3aIl[MOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN AProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYPCOCOCPEIKCHHS, TPABOBBIX W OTUYCCKUX  HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pAacloO3HAaBaHWUA W 3aIlIUTBl  WHMOpMaIWH,
nH(pOPMAIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KomMmyHuKaTHBHBIE YHUBeEPcaibHbIE yUeOHbIe /1eficTBUs

1) oOmenume:

OCYIIECTBIISITh KOMMYHHUKAIIUKA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPACIIO3HABATH IIPCAIIOCBIIKH KOH(I)J'II/IKTHI)IX CI/ITyaI_II/Iﬁ )41
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHA,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYAIUH;



Pa3BEPHYTO M JIOTUYHO M3JIAaraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€IM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBUS II0 UX JOCTMIKEHMUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
o0t pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATH IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIISATh IMO3HABATEJIbHYIO NIE€SITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BBIOOp, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHbIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEIIEKCUU ISl OLUEHKH CUTYyalluH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYTUX:

OpPUHUMATH ce0sl, MTOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AHAINW3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce u3ydenuss xkypca uHpopmaruku yriayOnéHHOTo ypoBHsS 6 10
K1acce oOydaromuMHCsS  OyayT JOCTHUTHYTHI  CJCAYIOIIME  TIPEJAMETHBIC
PEe3YIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJXW HH(OOpPMAlMM W CBSI3aHHBIX C HEU
IpOIECCOB B TNPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MHQOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBDY,
«cucteMHbI 3G HexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSIY;

BJIaJICHHE METOJaMH Toucka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIONyYCHHMs] ¥  HAmNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalW3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepU3aIus, aHau3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIbHOCTD PEIICHUS 3a/1a4 aHalM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOpD W/WIM TOCTPOECHUE MOJEIH,
nmpeoOpa3zoBaHue JaHHBIX, BU3YAIH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TCHICHIIUNA Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJOTHH;

BJIAJICHNE HABBIKAMH PAa0OThI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOr0 OOecleueHHs] JJisl pelIieHus ydyeOHbIX 3a1ay 1o
BBIOPaHHOM CIICIIUATN3aINNT;

HaJIU4Me MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
MHpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX
ceredd, 00 OOmMMX NOpUHIMUIAX pa3pabOTKM U (PYHKIMOHUPOBAHMS HHTEPHET-
MIPUJIOKEHN;



MOHMMAaHWE Yyrpo3 HHQPOPMAIIMOHHON OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEJCTB MPOTUBOACHCTBUS OSTUM yIrpo3aMm, COOJIOJICHHE Mep
0€30MacHOCTH, PEAOTBPAIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMIIBIOTEpAMH U APYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHUSI, TOHUMAHUE
MPAaBOBBIX OCHOB HCIOJB30BAaHUSA KOMIBIOTEPHBIX MporpaMm, 0a3 JaHHBIX U
pabotel B ceTn IHTEpHET;

NOHUMAHUE OCHOBHBIX MPHUHIMIOB JAUCKPETU3AIMU PA3IMYHBIX BHUJOB
uHOpMalUK, YyMEHUE ONpeneIaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpaUyecKrX M 3BYKOBBIX JAHHBIX TPHU 3aJaHHBIX MapaMeTpax IUCKPETU3AIUH,
yMEHUE ONpPEACNSITh CPEAHIOI CKOPOCTh Iepelauyd JaHHBIX, OIEHUBATh
U3MEHEHHE BPEMEHM Tepefayd MpU H3MEHEHWU WHOOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBA3H;

yYMEHHUE HCIOJIb30BaTh MPHU PEIICHUHU 3a]ad CBOWCTBA MO3UIIMOHHOMN 3amucu
quceJl, aJrOpUTMa MOCTPOSHHUS 3aMUCH YUCIIa B MIO3UITMOHHOW CUCTEME CUMCIICHUS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUS YMCJia MO CTPOKE, COoAepiKallel 3amuch
ATOTO 4YHWCJIa B TO3UIMOHHOW CHUCTEME CYHUCJICHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBITIOIHATH apu(PMETHYECKUe OIepalry B TO3WIUOHHBIX CHUCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHATH MPeoOpa30BaHUsl JIOTUYECKUX BBIPAKEHUU, HCIONB3YS
3aKOHBl anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOpMabHBIX (popMax 1Mo 3aaHHON TaOIHIe
UCTUHHOCTH, HCCJIEIOBaTh 00JaCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NEPEMEHHbIE, PEIIaTh HECIOKHbBIE JTIOTUUECKUE YPABHEHHS M CUCTEMBI YPABHEHUI;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JJaHHOM JHarna3zoHe, 00padoTKka MHOTOPa3psSAHBIX LETbIX
4uCes, aHaJIM3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONPEACNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMmMupoBaHWE DJJIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, MepeOOpHBIC
aJITOPUTMBbI, IBOMYHBINA MOKWCK) U MPHUBOJAUTH MPUMEPHl HECKOJIBKUX AJTOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAJIBbHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O Oa30BbIX THUIIAX JIaHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE WCIOJIb30BaTb OCHOBHBIC  YIPaBISIOLINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh AaHAIU3 MPEAJIOKEHHON MpPOrpamMMBI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
OMpEeNeNATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJY4YEHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTH K OIIMOKE B padorte
pOrpaMmsl, (HOPMYIUPOBATH NPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOI0 KO/Ja;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHUAJIBI C UCTIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE MCHOJb30BaTh 3JIEKTPOHHBIC TaOIUIBI Il aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCJICHHE  CYMMBI,  CPEIHETO
apu(pMETU4YEeCKOoro, HauOOJIBIIET0O U HAUMEHBIIEr0 3HAYECHHUM, pelleHue
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUs, MOA00p JMHUM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B mnpouecce uzyueHus Kypca HUHPOPMATUKU YrayOnéHHOro ypoBHs 6 11
Knacce oOydaromMMmucs  OyAyT  JOCTUTHYTBI — CIIEAYIOUIME  TMpEeIMETHBIE
PE3YNIbTATHI:

yMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJBI, JOMYCKAIOIIMEe OJHO3HAYHOE
JIEKOAUpPOBaHUE COOOUIeHUN (TpeUKCHbIE KOABI), MCIOJIB30BaTh MPOCTEHIINE
KOJIbl, KOTOPBIE TO3BOJISIIOT OOHAPYKUBATh W UCIPABIATh OMMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHUSI MPU HM3BECTHOM YacCTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHUS TAHHBIX;

yMEHHE peliaTh aJrOpPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TYTH MEXIy BeplIMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUEe HCIOIb30BaTh ACPEBbS MPHU
aHaNMM3€ W TIOCTPOCHUM KOJOB H JJisi TPEACTABICHUS apuPMEeTHUECKHX
BBIPXKCHU I, IPU PELICHUH 3a/1a4 MTOMCKAa U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPAaTETHUIO UTPBL;

yMeHHE pa3pabaTelBaTh W pEaTu30BbIBATH B BHJE MPOrpaMm 0a30BbIE
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MPOrpaMMax JJaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAINa30H MX BO3MOYKHBIX 3HAYEHUW, NPUMEHATH MpU
pEelIeHnH 3a/1a4 CTPYKTYpPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUePEIH, AEPEBbs),
WCIIOJIb30BaTh 0a30Bble OMEpallid CO CTPYKTypaMU JIaHHBIX, TPUMEHSTH
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl [l 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MpPHU pa3padOTKe MporpamMm OHOJIMOTEKH
MOATPOTPaMM, 3HATh (DYHKIMOHAJIHHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpe/bl pa3paboTKU, YMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MTPOrPaMM B
cpeze IporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HUX CTPYKTYpE,
CpeAcTBax co3JaHusi M pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbIC
(pensanroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJIHATH
COPTUPOBKY M IMOUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyIO Oa3y
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE HCTOJIb30BaTh KOMIBIOTEPHO-MAaTeMaTUYECKUE MOJEIH Ui aHallu3a
00BEKTOB M TIpoIleccOoB: (OPMYIUPOBAThH 1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHaJgu3 pPe3yJIbTaTOB, TMIOJYYEHHBIX B XOJE€ MOJICIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
pe3yabTaThl MOACIUPOBAHUS B HATJISITHOM BH/JIC;

YyMEHUE OpPraHu30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB HUGPPOBBIX TEXHOJOTHM, TOHUMAHUE
BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, U(POBHIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHHUE OCHOBHBIX MPUHIIMIIOB pabOThI, BO3MOXKHOCTEH W OTpaHUUYCHUS
MPUMEHEHMS] TeXHOJIOTHH HCKYCCTBEHHOTO WHTEJUICKTAa B Pa3IMUHBIX O00JACTSX,
HaJIU4KMe TMPEJCTABICHUN O Kpyre peraeMbIX 3ajJad MAaIlldHHOTO OO0y4YeHUs
(pacno3HaBaHus, KilacCU(PUKAIMK U TMTPOTHO3UPOBAHUS) HAIMYHME MPEICTABICHUM
00  HCMONB30BAaHUM  HMHPOPMALMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccroHaIbHBIX cdepax.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 KommbroTep - yHHBEpCaibHOE yCTPOMCTBO 6
' 00paboTKN JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommnrerorepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTh 2
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nuupopmanuu B
2.1 PeA bop 19 2
KOMITIbIOTEpE
2.2 OcCHOBBI areOphI JTOTUKH 14 1
2.3 Kommnerorepnas apupmerruka 7 1
Wroro no pazgeny 40
Paznen 3. AropurmMsl 1 NpOrpaMMHpPOBaAHUE
3.1 BBenenue B mporpaMMHUpOBaHUE 16 0.5
3.2 BcnomorarenbHble alropuTMBbL 2
33 UucneHHble METObI 3
34 ANropuT™MBI 00pabOTKH CHMBOJIBHBIX 5 1

JaHHBIX




3.5 ANropuT™MBI 00pabOTKH MacCHUBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJTOTUH
4.1 O0paboTKa TEKCTOBBIX JOKYMCHTOB 6 2.5
4.2 Ananus gJaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nesn 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
Nudopmanus u uHpopMamoHHbIe
1.1 bopman bopuan 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Paspnen 2. Anropurmsl U IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUU ATOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
23 PHEHTHP 16 45
IPOrpaMMHPOBAHUS
Hroro no pazneny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbroTepHO-MaTeMaTHueCKOe g )
' MO/IETMPOBAHUE
3.2 ba3br nanHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no pasneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTH U
TUTHEHBI TIPU pabOTe C KOMIBIOTEpAMU U
JIPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI pabOTH KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTpoJsepsl BHENTHUX YCTPOUCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE MTPOTPAMMBI
MIPOIIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJroBpeMeHHas naMsitb. KoHTposiepbl
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
naMsTu

COBpCMeHHHC KOMIIBIOTCPHBIC TCXHOJIOTI'MHU

[IporpammHoe oGecrnieueHue KOMIBIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U MOOMJIbHBIX
YCTPOMCTB

CucreMHOE MporpaMMHOe oOecTieueHue.
OmepamoHHBIE CUCTEMBI

Yrtunutel. [IpaiiBepsl yCTpONCTB.




[TapamiensHOE IPOrpaMMUpPOBaHUE

I/IHCTEUIHSIHI/DI U JCUHCTAJIANUA

10 MIPOrPAMMHOTO OOECTICUeHUS
@aiisioBbie cucTembl. [IpuHUIMTIBL

1 pa3MeIeHus 1 UMeHOBaHus (paiiiioB B
noJiroBpemMeHHo# mamsiti. [la6monsr amst
OMMCaHus Ipymni (paiaoB
3axoHonarenscTBO Poccuiickoit denepannn

12 B 00J1aCTH MPOTrpaMMHOT0 00ecrieueHus u
JTAHHBIX
[TpuHIAIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Pa3znenenue IP-ceTy Ha mOACETH C IIOMOIILIO
MAacoOK IoJceTen

16 CereBoe aIMUHHCTPUPOBAHUE
Bunpl nestensHoctu B cetu UHTEpHET.

17 Cepsucel Untepnera. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanrionnas 6€301MacHOCTb

19 BpenonocHble mporpamMMHOe obecriedeHue u
METO/IbI OOPHOBI C HUM

20 [IpakTuueckas paborta o Treme
" AHTUBHPYCHBIE TPOTPaMMBbI"
Opranu3zanus TM4YHOrO apXuBa

21 uHpopmanuu. PesepBHoe konmupoBaHue.

HaponLHas[ 3allruTa apxXnuBa




22

HIndpoBanue JaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"udpoBanue naHHBIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
HNHubopmanmoHHbIe TPOIIECCH B TIPHPO/IEL,
TEXHUKE U 0OIIIECTBE

26

HenpepriBHBIE U IUCKPETHBIE BETUUNHBI U
curHansl. Heo0xoauMocTs AUCKpeTH3anum
nHpopmaluy, IpeTHa3HauYeHHOMN 715
XpaHeHUs, nepeaadu u 00paboTKHU B
U(POBBIX cUCTEMAX

27

JIBonuHoe koaupoBaHue. PaBHOMepHBIE U
HepaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOIIIEHNH, 3aTTUCAHHBIX C TOMOIIbIO
HEpaBHOMEPHBIX KOJIOB

28

Ycnosue @ano. [ToctpoeHue oqHO3HAYHO
JIEKOTUPYEMBIX KOJIOB C ITOMOIIBIO JepeBa.
I'pad An. A. Mapkosa

29

EauHMIIBI ©3MEPEHUS KOJIMYeCTBa
nHpopManuu. AnpaBUTHBIN OAX0T K
OIICHKE KOJIMYeCTBa HH(pOpMAaLHU

30

CucTeMbl CUMCIICHUS

31

IlepeBox uncen U3 OJTHOM CUCTEMBI
CUHCJIEHMS B IPYT'YIO

32

I[BOI/ILIHE[H, BOCbMCpHUYHAA U
IMCeCTHAAUATCPpUIHAA CUCTEMbI CUUCIICHUA,




CBs3b MCXKY HUMU

33

I[BOI/I‘-IHEUI, BOCbMCpHUYHAA U
meCTHaAuaTCpruIHass CUCTEMbI CHUCIICHUA,
CBs3b MCXKJY HUMU

34

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAuaTCpruIHasA CUCTEMBI CHUCIICHUA,
CBsA3b MCXKJY HUMHA

35

ApudmMeTrnueckue ornepauu B
TTO3UIIMOHHBIX CHCTEMaX CUUCIICHHS

36

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

37

HBOI/I‘-IHO-)IGCSITI/I‘-IH&?I cucTeMa CUUCJIICHUA

38

KoaupoBanue TeKCTOB

39

PactpoBoe xoaupoBanue n300pakeHUi

40

[IpakTrueckas padboTa o Teme
" Tuckperuzarus rpapuaecKoit
nHdopmarun"

41

LIBeToBbie MOsIeH. BekropHoe
konupoBanue. @opmartel ¢aitios.
Tpéxmepnas rpaduka. OpakraabHas
rpaduka

42

Konuposanue 3Byka. Ouenka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPH 33JJaHHBIX YaCTOTE
JUCKPETU3AINHU U Pa3psIAHOCTU
KOJIMPOBAHUSA

43

[IpakTuyeckas paboTta o Teme
"JluckpeTusanus 3ByKoBoi HHGpopManuu"




44

OcHOBBI aredpsl JTOTUKU

45

Jloruueckue onepanuu. Ta0muiibt
NCTUHHOCTHU

46

Jlornueckue Belpaxkenus. Jlornueckue
TOKJECTBA. JJ0OKa3aTeNnbCTBO JTIOTHYECKUX
TOXIECTB C TIOMOIIBIO TAOJIHUI] HICTHHHOCTH

47

[IpakTnueckas pabora o treme
«IToctpoenue u aHanu3 TabIUIl UCTUHHOCTH
B TaOJIMYHOM IPOIIECCOPEN

48

Jlormueckme omnepalru U orcpanuvn Haj
MHOXKECTBaMH

49

Jlormueckme omnepalru 1 orcpanuvn Haj
MHOXKECTBaMH

50

3aK0HBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHUECKUX BBIPAKEHUM

51

Jloruyeckuie ypaBHEHUS U CUCTEMBI
ypaBHEHU U

52

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIMHI OT KOJIMYECTBA apTyMEHTOB.
[TonHble cucTeMbl TOTHYECKUX (QYHKIUI

53

Kanonuyeckue Gpopmbl TOrHUECKUX
BbIpaxkeHuil. CoBepIICHHbIE
TM3BIOHKTUBHBIEC 1 KOHBIOHKTHBHBIE
HOpMaJbHbIE (POPMBI, aJITOPUTMBI UX
MOCTPOEHHUSI 10 TaOIHIIe UCTUHHOCTH

54

Jlormyeckue 3J1eMEeHTEL B COCTaBe
KOMIIBKOTCPA




55

Tpurrep. Cymmarop. MHOropaspsaHbiil
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXemMe

57

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBienue LeIbIX YUCEN B TaMATU
KoMIiptoTepa. OrpaHUYeHHOCTh JUana3oHa
Yycell IPU OTPaHUYEHUN KOJIUYECTBA
paspsaoB. [lepenonHenue pa3psiiHOi ceTKH

59

be33HakoBbI€ M 3HAKOBBIE JAHHBIE.
3HaKOBBIN OUT. JIBOWYHBIN TOTIOJTHUTEIHHBII
KOJT OTPULIATENIbHBIX YUCE

60

[To6uToBBIEC TOrMUYECKHE OTIEpAIIUH.
Jlornueckwuii, apuMeTHICCKUI 1
LUUKIUYECKUI CIBUTH

61

[[IudpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckiovaromee UJIN»

62

Hpe,[[CTaBJ'IeHI/Ie " XpaHCHHUC B IIaMATU
KOMIIBIOTCpa BCIICCTBCHHBIX YN CCII

63

Brimmonnenue onepaunﬁ C BCIICCTBCHHBIMHU
qucCjiaMH, HAKOIIJICHUC OIINOOK IIpu
BBIYHCJIICHHUAX

64

IIpakTudeckas pabora no teme «M3yuenue
MIOPA3PSATHOTO MATMHHOIO IIPEICTaBICHHUS
LIEJIbIX U BELLECTBEHHBIX YUCEI»

65

Anamms AJITOPUTMOB




Oranel pelieHns 3a1a4 Ha KOMIIBIOTEPE.

66 WNHcTpymMeHTaNbHBIE CPEACTBA: TPAHCIATOP, 1
OTJIATYMK, TPOPHINPOBIIHUK
Cpena nporpammupoBanus. Komnumsinuys u
67 MHTEepIpeTanus nporpaMm. BupryanbHbie |
MamuHbl. IHTerpHpoBanHas cpeaa
pa3paboTku
68 MeTo1bl 0TJIa KK TPOrpaMM 1
60 TumBI IEPEeMEHHBIX B SI3BIKE |
MIPOTPaMMHPOBAHUS
70 O06paboTKa ENTBIX YUCE 1
71 O6paboTKa BEIMIECTBEHHBIX YHCEI 1
72 CrnydaifHple U TICEBIOCTYYaHBIC YnCa 1
73 Betnenus. CiioxHbI€ yCIOBUS 1
74 [ukmel ¢ ycnmoBuem 1
[ukbl MO IEPEMEHHOM.
75 B3anmo3ameHseMOoCTh pa3IuuHbIX BUJIOB 1
LUKIIOB
76 O06paboTKa HaTYpAJTLHBIX YUCEN C |
HCII0JIb30BAHUEM ITUKJIOB
HaxoxaeHue Bcex MpOCThIX YHCEN B
77 3amaHHOM nuana3one [Ipaktuyeckas pabora | 0.5
o teme «Pemienue 3aga4 MeToI0M ’
nepedopa
78 WNuBapuaHT nukia 1
79 JIOKyMEHTUPOBaHHUE NPOrPAMM 1
80 OO6paboTka JaHHBIX, XpaHAIMIUXCS B (paitinax 1




81 Paz0buenue 3a1aun Ha MOA3aAauu
Hcnonp3oBaHue CTaHAApTHON OMOIHOTEKH

%2 si3pIKa mporpammupoBanus. [ToaxmroueHue
OUOIMOTEK MOAIPOTPAMM CTOPOHHHX
IIPOU3BOIUTENEHN

83 [oxamporpammsl (TIponeypsl ¥ (yHKIHH)

84 [Toamporpammsl (ripotie1ypsl U GYHKITUHN)

25 [IpakTnueckas padota no teme "Pa3paboTka
noAnporpamm”
Pexypcusi. PexypcruBHBIE 0OBEKTHI

26 (bpaxTansr). PexypcuBHBIE TTpOLIETYPHI U
¢dbyaknuu. Mcnons3oBaHue cTeka s
OpraHM3aIuH PEKYPCUBHBIX BHI30BOB

87 [IpakTrueckas padoTa o Teme
"PexypcuBHBIE TOATPOTrPaMMBbI"

28 MoybHBIN TPUHLIMI TOCTPOCHUS
MporpaMm

89 YucneHHbIe METOIBI

90 [IpakTnueckas pabota no teme «Huciaennoe
pelleHre ypaBHEHUI)

91 Hcnonb3oBaHue qUCKpETU3AlUU B
BBIYHCIUTENBHBIX 33aa49ax
[IpakTuueckas paborta o Treme

92 «[TpubnmxEHHOE BBIYHUCICHHUE JITMH KPUBBIX
U Tiomaneit hpuryp»

03 [IpakTuueckas pabota no teme «Ilonck
MakcuMyMma (MUHUMYMa) QYHKIIAN

94 O06paboTka CHUMBOJIBHBIX JTAHHBIX.




ANropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
HOACYET KOJIMYECTBA NOSIBICHUN CUMBOJIA B
CTpOKE

95

AJTOpUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK:
pa3OueHne CTpOKHU Ha CIIOBA 10 ITPOOEIBbHBIM
CHMBOJIaM

96

Anroput™mbl 06pabOTKH CUMBOJIBHBIX CTPOK:
MOUCK MOJICTPOKU BHYTPH JIaHHOM CTPOKH;
3aMe€Ha HalJIEeHHOM IMOJACTPOKH Ha IPYTryIo
CTPOKY

97

[IpakTnueckas pabora no teme "O6paboTka
CTPOK C UCTOJIb30BaHUEM (PYHKLINN
CTaHJAPTHOU OMOIMOTEKH SI3bIKA
nporpaMMUpoBaHus"

98

I'enepamnus ciioB B 3agaHHOM anipaBUTE

99

MaccuBsl 4 OCIEA0BATEILHOCTH YHCET.
[IpakTuueckas padoTa o Teme "3amnosHeHNE
MaccuBa"

0.5

100

O06001EHHbIE XapaKTEePUCTUKU MacCHBa

101

JIMHEHBIN MOKMCK 3aJJaHHOTO 3HAYCHMS B
MaccuBe. [IpakTudeckas pabora o teme
"JIMHENHBIN TIOUCK 3aJaHHOr0 3HAYECHUS B
maccube"

0.5

102

[IpakTuueckas padora o teme "Ilouck
MHHUMAJIBHOTO (MaKCUMaJIbHOTO) 3JIEMEHTA
B YHCJIOBOM Maccuse"

103

COpTI/IpOBKa OJHOMCPHOT'O MacCHBa.
HpOCTLIe MCTOAbI COPTHPOBKH.

0.5




[Ipaktudeckas pabdora no Teme "[Ipoctsie
METO/1bl COPTUPOBKHU MaccuBa"

CoptupoBka ciausiHueM. beictpast
coptupoBka MmaccuBa (asiroput™m QuickSort).

104 1 0.5
[IpakTtuyeckas padora o Teme "bricTpas
COpTUpPOBKA MaccuBa'
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [Ipaktuueckas paboTa 1o Teme 1 0.5
"JIBOUYHBIH MTOUCK"

106 JIByMepHbIE MacCUBBI (MaTPHUIIbI) 1

107 Anroput™bl 00pabOTKH MaTpHIL 1

108 Pemrenue 3amay agann3a JaHHBIX 1

109 CpelnctBa TEKCTOBOTO MpolLieccopa 1

110 KomnbrorepHasi BEpCTKa TEKCTA 1
[IpakTrueckast pabota o Teme "BépcTka

111 JIOKYMEHTOB ¢ MAaTEMaTUYECKUMHU 1 1
dbopmynamu"

112 HNHCTpYyMEHTHI perieH3uPOBaHUS 1

113 [IpakTuueckas paborta o Teme | |
"MHOTOCTpaHUYHbIEC IOKYMEHTHI"
Ob6naunblie cepBuchl. KomiekTuBHas padorta

114 ¢ nokymentamu. [Ipaktuueckas pabota no | 0.5
teme "KoJsutekTuBHas paboTa ¢ ’
JoKymeHTaMu"

115 Awnanus gaHHbIX. bosbIne naHHbIE 1

116 MammHHoe 00yueHue 1

117 AHanu3 TaHHBIX C TOMOIIBIO AIEKTPOHHBIX 1

Ta0IUI]




[IpakTudeckas pabora o Teme "AHanu3

118 1 1
JAHHBIX C TTIOMOIIBIO JIEKTPOHHBIX Ta0IUIl"
[Toctpoenue rpaduKoB GyHKIHH.
[Ipaktuyeckas padora o teme "Harmsanoe

119 MIpE/ICTaBICHUE PE3YIbTATOB | 0.5
CTAaTHCTUYECKON 00pabOTKH TaHHBIX B BUC
JiarpamMmm CpeJicTBaMH peaaKTopa
ANIEKTPOHHBIX Tabnui"
Jluauu tpenna. Ilpakruueckas padoTa o

120 teme "[logOop auHMM TpeH a, 1 0.5
MIPOTrHO3MpOBaHue"
[Tonbop mapamerpa. [IpakTuueckas pabora

121 1o Teme "HucneHHoe pereHe ypaBHeHH! ¢ 1 0.5
TTOMOTIIBIO TI0100pa mapamerpa'
OnTumMu3anus Kak MOUCK HAMITy4IlIero
pElIeHUS B 3a/IaHHBIX YCIOBUSX.

122 [IpakTuueckas padota o teme "Pemienue 1 0.5
3a/1a4 ONTUMHU3ALUH C TIOMOIIBIO
ANIEKTPOHHBIX TabIUIT"

123 Pe3epBHOE Bpemst 1

124 Pe3epBHOE Bpemst 1

125 Pe3epBHOE BpeMst 1

126 Pe3epBHOE BpeMst 1

127 Pe3epBHOE BpeMst 1

128 PesepBHOE Bpems 1

129 PesepBHOE Bpems 1

130 PeszepBHOe Bpems 1

131 PesepBHOE Bpems 1




132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PeszepBHoe Bpemst 1
135 PeszepBHoe Bpemst 1
136 PeszepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21.5




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest
KonunuectBo nnpopmanuu 1
ANTOPUTMBI CKATUA TaHHBIX 1
3 Anroput™m Xaddmana 1
4 [IpakTnueckas padota no teme "CxaTue 1 1
JTAHHBIX ¢ TTIOMOIIBIO anroput™Ma Xaddhmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKaTHsI TAHHBIX C TIOTEPSIMHU.
6 [IpakTrueckas padota o teme "Cxxarue | 0.5
JTaHHBIX ¢ ToTepsimu (anroputMmel JPEG, '
MP3)"
7 CkopocCTh nepeayu JaHHbIX 1
8 [TomexoycToNYMBBIE KOIbI 1
9 [IpakTuueckas pabora o Treme | |
"[TomexoycToiuuBbIE KOABI"
Cucrembl. KOMIOHEHTBI CHCTEMBI U UX
10 B3aumo/ieiictBue. CucreMHslil 3 dekT. |
VYnpasnenue kak nHGOPMAIMOHHBIN
npouecc. ObpatHas CBsI3b
11 Mojenu 1 MOJIETUPOBAHUE 1
12 I'pader 1
13 Pemienue 3a1a4 ¢ noMolisio rpagos 1




14

HepeBbs

15 OCHOBBI TEOPUU UTD
[Ipaktuyeckas padora o teme "[louck

16 BBIAI'PBILIHON CTPATEruu B UTPE C TIOJHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa

13 [IpakTnueckas padbora o teme "Cpezncraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanuzanys NOHATHS AITOPUTMA.

19 MammuHa TrrOpHHra Kak yHUBepcaabHas
MOJIeJIb BerunciieHuil. Tesuc Yépua—
TrroprHra
[IpakTnueckas pabora o reme

20 "CocraBiieHHE MPOCTON MPOrpaMMBbl IS
MamuHbl Teropunra"

21 Mammna [locta

22 Hopmansabie anropudmer Mapkosa
AJTOpUTMHYECKH HEpa3peIIuMble 3aJauu.

23 3azada octaHoBa. HEBO3MOXKHOCTE
aBTOMATHUYECKOM OTIaJKU IPOrpaMMm

24 CnoHOCTb BBIYUCIEHUIN
ITouck nMpoCTHIX YKCeI B 3aJJAHHOM

25 JIMaIa30He ¢ HOMOIIBIO AITOPUTMA «PELIETO
Oparochenar

26 [IpakTnyeckas pabdora o teme "[louck
IIPOCTBIX YKCEN B 33JJaHHOM JHara3oHe"

7 MHoropaspsIHble LENbIe YNCIIa, 3aJa4n

JUTMHHOHN apu(METHKH




28

[TpakTuaeckas pabota mo teme "Peanm3amus
BBIYMCIIEHUI C MHOTOPA3pPsIHBIMU YKcaamu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
otoOpaxenus). Xam-tadbaunel. [Toctpoenne
aJ1(haBUTHO-9ACTOTHOTO CIIOBAPS ISt
3aJJaHHOTO TEKCTa

30

[IpakTnueckas padbora o teme "[loctpoenue
aJi(haBUTHO-9aCTOTHOTO CIIOBAPS IS
3aJJaHHOTO TeKcTa"

31

AHann3 TekcTa Ha €CTECTBEHHOM SI3BIKE.
Brimenenne nmociie1oBaTeIbHOCTEN 1O
mabsiony. PerynspHbie BEIpaKeHHS.
YacTOTHBIA aHATN3

32

[IpakTrueckas padota o teme "Ananus
TEKCTa HAa €CTCCTBEHHOM S3BIKe"

33

Crexu. AHaM3 IPaBUIILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brrauciienue apumMeTn4eckoro BeIPaKEHHS,
3alMCaHHOTO B OCTPUKCHOU hopme

35

[IpakTrueckas padoTa o Teme "Bbraucienue
apu(PMEeTUYECKOTO BBIPKECHHUS, 3aUCAHHOTO
B noctdukcHO# dhopme"

36

Ouepenu. Mcrionp3oBaHue ouepeu s
BPEMEHHOT'O XPaHCHUS JaHHBIX

37

[IpakTuueckast paborta o Teme
"Ucnonw3oBanue ouepenn"”

38

JlepeBbst. Peanu3zanus gepesa ¢ IOMOIIBIO
CCBIJIOUHBIX CTPYKTYp. /J[BonuHbIE




(bunapnsie) nepesbs. [locTpoenue nepesa
JUTS 3aJJAaHHOTO apU(PMETHIECKOTO
BBIPAKCHHUA

39

[IpakTuyeckas pabora 1o Teme
"Ucnonp30BaHue 1€pEBHEB JIs1 BHIYMCICHHS
apu(METHIECKUX BhIpa)KEHUI"

40

PexypcuBHBIE anropuTMBI 00X0/a JIepeBa.
Hcnons3oBanue cTeka U ouepeau st 00xoa
nepeBa

41

PexypcuBHBIEC anropuTMBI 00X0/1a A€peBa.
Hcnons3oBanne cTeka U ouepean s o0xoa
nepeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B
HIUPUHY

44

KonnuecTBo paznuyHbIX MyTed MEXIY
BEPIIMHAMU OPUEHTUPOBAHHOTO
aIMKIN4ecKoro rpaga

45

Anroput™m JIeHKCTpBHI.

46

[TpakTrueckas padoTa no Teme "Boruncienue
JUTMHBI KpaTYalIero IMyTH MEX1y
BepinHamu rpada (anroput™ Jledkerpor)”

47

Anropur™m ®noiga—yY opauia

48

33)13‘{1/1, peuracMabIC € MIOMOIIBIO
AAHAMHWYCECKOI'0 IpOTpaMMHUPOBaHUS:




BBIUMCIIEHUE PEKYPCUBHBIX (PYHKIUI

[IpakTtuyeckas padora o teme "Beruncienne

49 PEKYpPCHBHBIX (DYHKIUH C TOMOMIIBIO 1
JMHAMHYECKOI0 IporpaMMupoBanus”
3ajauu, penraemMbie ¢ MOMOIIbIO
50 JMHAMHYECKOI0 IPOrpaMMUPOBAHHUS:
IIOJICYET KOJIMYECTBA BAPUAHTOB
[Tpaktuueckas padota o teme "Iloacuér
51 KOJIMYECTBA BApUAHTOB C TIOMOIIIBIO 1
JTUHAMHAYECKOTO MPOTPaMMHPOBaHUS"
3agauu, pernaeMpie ¢ TOMOIIBIO
52 JMHAMHYECKOTO MTPOrpaMMHUPOBAHHUS: 3a/1a4H
ONTUMHU3ALUU
53 [TonsiTHe 0 mapagurMax NporpaMMHpPOBAHUSL.
0O0630p SA3bIKOB IPOTPaMMHUPOBAHUS
54 [TonsaTre 06 00BEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMUPOBAHUH
55 O0BexThI U Ki1acchl. CBOMCTBA U METOIbI
00BEKTOB
56 OOBEKTHO-OPUECHTUPOBAHHBIN aHAIIN3
[IpakTuueckas paborta o Treme
57 "Hcnonp30BaHue rOTOBBIX KJIACCOB B 1
nporpamme"
53 Pa3paboTtka nporpamMm Ha OCHOBE OOBEKTHO-
OPHUEHTUPOBAHHOTO MOAX01a
59 IIpakTtuyeckas pabdora "Pa3paboTka npocToit 1
IIPOrPaMMBbI C UCIIOJIB30BAHUEM KIIACCOB"
60 Wukancynauus. [Ipaktuaeckas pabota 1o 0.5




teme "Pa3paboTka Kiacca, HCIOJIb3YIOLIETo

MHKaICyIIu0"

61 HacnenoBanue. [lomumopdusm

& [Ipaktuyeckas padora o teme "Pa3paboTka 1
repapxuu KjiaccoB"

63 Cpensbl ObICTpO# pa3pabOTKH MPOTPAMM.
[IpoexTupoBanue nHTEpdeiica noub30BaTemns

64 [IpoexTupoBanue nHTEpdeEiica nMoap30BaTemns

65 Hcnonp30BaHNE TOTOBBIX YIIPABISIEMbIX
3JIEMEHTOB JJIsl HOCTPOeHus uHTepgeiica

66 [IpakTnueckas pabota no teme "Pa3paboTka 1
MporpaMMsl ¢ rpaduueckuM uHTepdericom"

67 N3yuenne BTOpOro s3bka
IPOrpaMMHPOBAHUS

68 N3ydenune BTOpOro si3bIka
IPOrpaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO
MO/IEITUPOBAHUS
JluckpeTuszanus npu MaTeMaTHueCcKOM

70 MO/IETIMPOBAHUH HEIPEPHIBHBIX ITPOLIECCOB.
MoaenupoBaHue JBUKEHUS

71 [IpakTuyeckas paboTta 1o Teme |
"MonenvupoBaHue JBUKEHUS"
MoenupoBaHue OMOTOTHYECKUX CUCTEM.

72 [IpakTnyeckas paboTta o Teme 0.5
"MoaenupoBaHue OUOIOTHYECKUX cucTeM"

7 MaremaTHuecKie MOJETH B SKOHOMUKE.

BrruncautenabHbie SKCIICPUMCHTEI C




MOJCIIAMH

BeposrnoctHeie Monenu. [Ipaktudeckas
pabota o Teme "MiMuTanioHHOE

4 MO/ISTUPOBAHUE C TTIOMOIIIBbIO MeTo1a MoHTe- 0.5
Kapno"

75 KomnsrorepHoe Moie1MpoBaHe CUCTEM
yIpaBiIeHUS

76 O06paboTKka pe3ynbTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pensiuoHHbIC) 0a3bl JAHHBIX
[Touck, copTupoBKa ¥ GUIBTPAINS TaHHBIX.

73 3anpocsl Ha BBIOOPKY JaHHBIX. 3allPOCHI C
napamMeTpamu. Beraucisiemsie mosisi B
3ampocax

79 [IpakTueckas padota o reme "PaboTa ¢ |
roToBoi 0a3oi qa”HHBIX"
MHuororta0anyasie 0a3bl JaHHBIX. THIIBI

80 CBsI3el MeX Iy TabnuiiaMu. BHenHui Kioy.
LlemocTHOCTH 0a3bI JAHHBIX

81 [IpakTuueckas padota o Teme "PazpaboTka 1
MHOTOTA0IMYHOMI 0a3sl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

23 [IpakTnueckas pabota o Teme "3anpocsl K |
MHOTOTA0In4YHOH Oa3e naHHBIX"

84 SA3bIk ynpasnenus gaaabiMu SQL

g5 [IpakTuueckas pabota o teme "YmnpaBieHue 1
JAHHBIMM C IOMOIIBIO A3bIKa SQL"

26 Hepensitimonnsie 6a3bl JaHHBIX. DKCIEPTHBIC

CHUCTEMBI




87 WHTepHeT-npuiioxxeHus

[TonsiTuEe O CepBEPHOM M KIIMEHTCKOM YaCTIX
88 caifta. TeXHOJIOTrUs «KJIUEHT — CEepBEp», €€
JTOCTOWHCTBA U HEJIOCTATKU

89 OcuoBrl sa361ka HTML

[IpakTnueckas pabota no teme "Cosnanue

90 .
TEKCTOBOU BeO-CTpaHUIlb"
91 OcHoBbl si3p1ka HTML
92 OcHoBbl si3p1ka HTML
[IpakTnueckas pabota no teme "Co3nanue
93 BE0-CTpaHUIIbl, BKIIIOYAIOLIEH
MYJIbTUMENITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JaHHbIE, BUJI€0)"
94 OcHoBbI KackaaHbIX Ta0OuI cTHIeH (CSS)

[IpakTrueckas padoTa o Teme
95 "OdopmiieHne CTpaHUIbl ¢ TOMOIIbIO
KaCKaIHbBIX Ta0iuI cTuireii”

96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha s3bike JavaScript
98 ®opmbl Ha BEO-CTpaHHUIIE

[IpakTuueckas pabora o teme "O6padboTka

99 "
JTaHHBIX (hOpM
100 Pa3memnienue Be6-caliToB. Yciayra XOCTUHTA.
3arpy3ka (aiaoB Ha CalT
Kanpuposanue. McnipaBieHue nepCcrneKTUBBI.
101 I'ucrorpamma. Koppekiust ypoBHEH,

Koppekius 1nBera. O0eclBEYMBAHHE IIBETHBIX
M300paxeHuit




BBox n3o0pakeHuii ¢ CTIOIh30BaHUEM
Pa3UYHBIX U(PPOBBIX YCTPOUCTB.

102 I[TpakTuueckas pabora o teme "OGpaboTKa 05
¢ poBeIxX GoTorpapuit”
Perymb. Pabota ¢ oOmactsimu. OUIbTPHI.

103 [Ipaktuyeckas padora no teme "Perymis 0.5
undpoBbIx Gororpaduit”
MHorocnoiiasle n3o0paxenus. TekcToBbie

104 ciou. Macka cinos. Kananel. Coxpanenue
BBIIEJIEHHOH 00J1acTh

105 [IpakTnueckas paborta o treme 1
"MHorocnoitHble n300paxeHus"
[ToaroroBka WiTrOCTpaIuii A1 B€O-CalTOB.

106 [IpakTrueckas padoTa o Teme 0.5
" AHUMUPOBaHHBIC U300paKCHUS"

107 Bekropnas rpaduxa. Bekropuzamms
PacCTPOBBIX U300pAKCHUIM

108 [IpakTrueckas padota o Teme "BekTopHas 1
rpaguka"

109 [IpuHIMIBI TOCTPOCHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOenei

110 [IpakTuueckas pabota no teme "Cosnanue |
MPOCTBIX TPEXMEPHBIX MOeei"

111 Cetounbie Moiend. Matepuaiibl

12 IIpakTryeckas pabdorta no teme "CeTouHble 1
moaenn"

113 MonenpoBaHue UCTOYHUKOB OCBELICHHUSI.

Kamepsl




114 [Ipaktuyeckas pabdora no Teme "Penaepunr" 1 1
115 AnnutuBHble TexXHOJOruu (3D-nipuHTEpHI) 1
116 [IoHATHE O BUPTYaIbHOM PEATILHOCTH U |
JOTIOJIHEHHOM PEAIBHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHoe Bpemst 1
126 PesepBHoe Bpemst 1
127 Pe3epBHOE BpeMst 1
128 Pe3epBHOE Bpemst 1
129 PesepBHoe Bpems 1
130 Pe3epBHOE Bpemst 1
131 Pe3epBHOE BpeMmst 1
132 Pe3epBHOE BpeMst 1
133 Pe3epBHOE BpeMst 1
134 Pe3epBHOE BpeMst 1
135 PeszepBHOE Bpems 1
136 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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