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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, npejacrasieHHbix B ®I'OC COO, a takxke (denepanbHoi padoueit
POrpaMMbl BOCITUTAHHSL.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, O0me
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHSI OOYUYAIOUIUXCA CpPEJICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIUBAET
o0s13aTepHOe peaIMETHOE CoJIepKaHue, npeaycMaTpUBacT ero
CTPYKTYpUPOBAHHUE IO pasfieiaM U TeMaM Kypca, ONpeAeNsieT pacipe/eieHne ero
no kiaccaM (rogam u3y4deHwus ), JaéT MpUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
MO0 TEMaTHYeCKHM pa3ielaM Kypca ¢ PEKOMEHJyeMyr (IIpHUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  W3Y4YCHHsT €  Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3eH, JIOTMKKM  y4eOHOro  mporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAUCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Uil KaKIoro roja U3y4yeHus, B TOM 4HCIie
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOW JIJI1 COCTaBJIEHUS aBTOPCKUX YYEOHBIX MporpaMM U Yy4eOHHUKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenHem ob1ieM o0pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HAyyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH()OPMAIIMOHHBIX
IPOIIECCOB B PA3IUUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 1y1st ypoOBHS CpelHEro oouero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TAallOM HENPEpPBHIBHON MMOATOTOBKM OOyYaromuxcs B 00JacTH
uHPOPMATUKU U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPAeTCs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUsS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnio U 00oOIIeHne
3TOTO OTIBITA.



Pesynbrathl  yrayONEHHOrO  YpOBHS M3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpopeccuoHaTbHOW JIESITEIbHOCTH KaK B paMKax 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 JIEMOHCTPUPOBATH PA3TMUYHBIC TOIXO/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;

HaJIU4Me TPEJCTaBICHUNA O JaHHOW TpPEeAMETHOM 00JIacTH Kak 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, MOOWIJIbHBIE CHUCTEMbI 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 ydeOHoro mnpeamera «MHDOpMaThka» Ha
yrayoJIEHHOM ypOBHE CpeIHero oOImero oOpa3oBaHHs — oOOecleueHHe
JanbHEHIEero pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMM OO0ydaromerocs, €ro
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOle KOHKYPEHI[MM Ha pbIHKE Tpyla. B CBA3M C 3TUM uU3ydYeHUE
unpopmatuku B 10—11 kitaccax 70MKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHsS, OCHOBAHHOTO Ha MOHUMAHUU POJIH
uHQOpMaATHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJTOPUTMHYECKOTO MBIIIICHHUS;

c(hOpMHPOBAHHOCTh YMEHHUW pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
000011aTh HHPOpPMALIHIO;



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()OPMAIIMOHHBIX 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 MJiI Pa3BUTHUS HABBIKOB Y4EOHOW, MPOEKTHOM, HAy4HO-
UCCJIEIOBATEIbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBAIMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

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

Paznen «Illu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB U JIPYTUX O3JEMEHTOB IM(GPOBOrO0  OKPYKEHHUSA, BKIIOYAS
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB OMEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue ocCHOBBI HHGPOPMATHKW» BKIHOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCHl KOJUPOBAaHHS WHGOPMAIINH,
u3MepeHus: MHGOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTUKU H
KOMITBIOTEPHOTO MOJEIUPOBAHUSL.

Paznen «AaropurmMbl M NPOrpaMMHpPOBAHME) HAIPABICH HAa Ppa3BUTHE
ANTOPUTMUYECKOTO MBITIUICHHSI, pa3pa00TKy aJTOPUTMOB U OLIEHKY MX CIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB pEaU3alMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUsT WH(POPMAIIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX POJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 33Ja4ax aHaJIN3a
JAHHBIX, HWCIOJb30BaHUIO 0a3 MAaHHBIX M SJIEKTPOHHBIX TAOJWIl ISl PELICHHS
MPUKJIAJIHBIX 3a]1a4.

B nmpuBenénnoMm nanee coaepxkanuu ydueOHoro mpeameta «MHpopMaTuka
KYPCHUBOM  BBIJICJICHBI  JIONIOJHUTENbHBIE TEMbI, KOTOpPblE HE BXOIAT B
00s13aTeIbHYI0 POrpaMmMy O0yUYEHHsI, HO MOTYT OBITh MPEATIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIii ypOBEHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTHYECKOTO  NpOo(wisg, OPHUEHTHPOBAHHOTO HAa  HMH)XXEHEPHYIO U
nHpOpMalIMOHHYIO c(depbl JeATeNbHOCTU. YTIYOJIEHHBI YpOBEHb HW3YUYCHHUS
nHpOpMaTUKKU 00ECIIeYMBAET: MOATOTOBKY OOY4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHH U WHXKEHEPHBIC
CMELUUANIBHOCTH, Yy4YacTHE€ B MPOEKTHOM M HCCIE0BATENbCKON J1eSTEeIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIPABJICHUSIMU OTpaciu HUHPOPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHUIO B OJUMIIMAAX U CAade
Enunoro rocynapcTBeHHOro sK3aMeHa o uHPpOopMaTHKe.

[TocnenoBaTenbHOCTh, HM3YyYEHHUSI TEM B MpeJAeNiaXx OJHOTO Toja OO0ydeHHUs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWTeNs MpHU MOJArOTOBKE paboyeit
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. ABTOMATUYECKOE BBITIOJHEHHUE MPOrPaAaMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH aHHBIMH C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K HaMsITH.

OcHOBHBIE TeHJACHIUU  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIICHUSL. MHoromnpoueccopHsie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONBIIMX JaHHBIX. MOOWIBHBIE LHM(PPOBBIE YCTPOWCTBA W MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTeM. Bubl
IpOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnedueHue. OneparoOHHBIE CHUCTEMBI. Y THUIJIMTHI.
HpaitBeppl  ycTpoiicTB. MHCcTamnsiuusda W AEUHCTAUISIUUA — HPOrPaAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHuss ¥ UMEHOBaHMs (HaljioB B
noyiroBpeMeHHou namsatu. 111aGmoHs! 111 onucanus Tpynn (haiios.

[Iporpammuoe obecnieyenue. JluneH3npoBanue MporpaMMHOTo 0OecredeHu s
u  1mudppoBbIXx pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOTPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJAaTeNbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE UCIIOJIb30BAHUE
MPOrPaMMHOTO O0ecriedeHus U IUPPOBHIX PECYPCOB.

[IprHIUIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Cetebie npoTokoisl. Cets MHTEepHET. Afpecanus B cetn MaTepHET. IIpoTOKOIBI
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenue IP-cetu Ha moacetu ¢ momolbio Macok mnojcereil. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBsI3U € y31oM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMutepHer. CepBuchl  MHTepHerta.
I'eonndopmanonnbie 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. CeTeBoii
ATUKET: MpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCMOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO0I1me mpoOsemMbl 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
uHdopmanuu. PezepBHoe konuporanue. [laponpHas 3ammTa apxvsa.

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

TeopeTnveckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanusie u 3Hanus. MadopmanmonHsie mpoieccsl 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  HEPaBHOMEPHBIE  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 UENBIX M APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIMOHHOW 3alUCHU YuUCa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NEPEBOJA LIENOTO Ynciia U3 P-M4HOM CUCTEMBI CUUCIIEHUS B
NECATUYHYIO. AJITOPUTM TMepeBoJa KOHEYHOM P-muHOW npoOu B JECATUUYHYIO.
AJITOpUTM TIepeBOAAa LEJIOr0 4YHcCjia U3 JACCATHUYHOW CHCTEMBI CUHMCieHHs B P-
nunyto. IlepeBony koHewHOUW gecsatuuHOoM 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 uHpOpMAIMOHHOTO
00BEMa TEKCTOBBIX COOOLIECHUH.

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

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALMU U PA3PSATHOCTA KOAUPOBAHMUSL.

Anrebpa noruku. IloHsiTue BbIcKa3biBaHUs. BbickasbiBaTeabHBIE (OPMBI
(mpenukatel). KBaHTOPHI CylIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlormueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue onepaiyu 1 orepaluu HaJl MHOKECTBaAMU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MNPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHHu . Jlornuyeckre ypaBHEHUSI U CUCTEMbl YPABHEHU.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KOoJIMYecTBa apryMeHTOB. [loHbBIE CHCTEMBI JJOTHYECKUX (PYHKIUH.

Kanonnueckue  Qopmbl  nmormueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, AITOPUTMBI HX
MOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cocTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psaabiid cymmarop. llocTpoeHne cxem Ha JOTMYECKHX DBJIEMEHTax 0
3aIaHHOMY JIOTUYECKOMY BBIPAQXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTb
JAUana3oHa 4YuCeJd IMpU OrPAaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pazpsaaHoON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTEIIbHBIA KOJI OTPULATEIIBHBIX YHCET.

[lobutoBbie norumyeckue omnepanuu. Jlornueckuii, apudMeTHUECKHN WU
nukandeckud  capurd.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«wuckiovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMITH KOMIIbIOTEpa. 3Havamnias
4acTh W MOPSAJ0K yucia. Jluama3zoH 3Ha4Y€HWM BelIECTBEHHBIX uncen. [IpobiaemMbl
XpPAaHEHHS BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHWYECTBA
pa3psaoB. BeIosHEHUE onepanuii ¢ BEUIECTBEHHBIMH YHCIIAMHU, HAKOIUICHUE
OIK1OOK NpH BBIUYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

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 Kommbrorepe. MHCTpyMEHTalIbHBIE CpENCTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMmm. BupTtyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBouYHbIX TaOnui. Otnanounsii BbIBOA. Ilomarosoe
BBIMOJTHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEpEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTUYECKHE. BeTrBiieHus.
Cnoxnple ycnoBus. Ilukmer ¢ ycioBuem. [lMKABI 1O  NEPEMEHHOMN.
B3anMmo3aMeHI€eMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LMKJIA.
CocraBiieHME IUKIA C HUCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIoKyMeHTHpOBaHUE MIPOTrpaMM. Hcnons3oBaHue KOMMEHTapUEB.
[lonroToBka onucaHus MPOrpaMMbl U HHCTPYKIIMH JIJIS1 TIOJIH30BATEIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHMCJIECHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHbie UUDpHI,
HaXO0XJACHHUE CYMMbl W TIpOU3BEACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHOM) U PPHI.

HaxoxneHue Bcex MpOCThIX YUCEN B 3aJlaHHOM auaraszoHe. [IpencraBnenue
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.

Pa36uenue 3amaun Ha moa3anaun. [logmporpammel (TIporieaAypsl U GYHKIIHH).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHbIE NpoOLEAypHl |
¢ynkuuu. Mcronp30BaHue cTeka AJIsl OPraHu3alui PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHOAPTHOM OWMONMOTEKH s3bIKa IPOrPAMMHUPOBAHMS.
[lonkmnrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS IPOrPaAMM.

YucnenHble Meronbl. TouHoe W NpUOMMKEHHOE pElIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO MOJOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIYKMCIEHHWE [JIMH KPUBBIX. Bplumcienue moniaaei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJI0B (METOJI MPSMOYTrOJIbHUKOB, METO]



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

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOJACYET KOJMYECTBA TMOSBJIEHUNW CHUMBOJIa 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 aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannuenusM. [IpeobpazoBanue yncia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4ucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTUK AJIEMEHTOB MacCHBa MJIM YMCIOBOM MOCIIEIOBATEIBHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apU(PMETHYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJHWYECTBA SJIEMEHTOB, YAOBIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

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

JIBymepHble MaccuBbl (MaTpuilbl). AJNTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa MO 3aIaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B JIBYMEPHOM MAaCCHBE, BBIYMCICHUE MAaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

NudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. Mcnonb3zoBanne — ctuneid.  CTpyKTypUpOBAHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTBI pelieH3upOBaHUsl B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubamorpaguueckux cchiiok. OQopMIIEHUE CIMUCKA JHUTEPATYpPHI.
3HaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelCTBa BBOJAA
TekcTa. Cnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHUS MATEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/laud aHAIW3a JIaHHBIX: MPOTHO3UPOBAHMUE,
KJaccupuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMUCTKA W OICHKA
KauecTBa JIAHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIENU, IpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allisl JIaHHBIX, UHTEpIIpeTanus pe3ysibraToB. [Iporpammubie cpencta u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M MpEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnHoe o0yueHue. IHTenneKkTyanbHblil aHaIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHET0 apu(PMETUUECKOT0, HANOOIBIIEr0 (HAUMEHBIIIEr0) 3HAYEHHs AUANa30Ha.
Boruncnenne koag@uimenta Koppemsuuu JBYX psAAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHrue 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelIeHHE YpaBHEHHMH C TIOMOIIBIO MoAOopa mHapaMmerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3a/laHHbIX ycioBusx. Llenesas
¢yHkuus, orpanuyeHus. JlokanbHble M TI00aNbHBIM MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AILME C TOMOIIBIO 3JIE€KTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckne 0CHOBbI HH(POPMATHKH

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

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroput™ LZW. AJroputmbl CxaTusi JAHHBIX C MOTEPSMH. Y MEHBIICHUE
IyOuHBI KogupoBaHus Beta. OCHOBHBIC Ujien anroputMmoB cxatust JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNIepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OWIMOOK TpH Tmepefadye JaHHbIX. KoIbl, MO3BOJIAIONIUE
OOHapy>XMBaTh M WUCIHPABIATH OIMIMOKH, BO3HUKAIONIME TpU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kogbr XoMMuHTA.

Cucrembl. KoMIoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
addekr. Ynpapienne kak nHGOpMaIMOHHBIN mporiecc. OOpaTHast CBA3b.

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

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM s
BOCIIPHSITHS 4eOBEeKOM. | paduueckoe npecTaBieHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padsr. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MAaTpHL, CIIUCKOB CMEXHOCTU. Pemenue
ANTOPUTMUYECKUX 3a/lay, CBSI3aHHBIX C aHanu3oM rpadoB (IIOCTPOEHHE
ONTUMAJIBLHOIO TYTH MEXIY BEpIIMHAMH Tpada, OINpeaeieHue KOJINYeCcTBa
Pa3NIMYHBIX IYT€HM MEXAY BEPUIMHAMU OPHUEHTUPOBAHHOTO ALMKINYECKOIO

rpada).



HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja Jepena.
[IpencraBienne apupMeTUYECKUX BbIPAKEHUN B BUJE AepeBa. JIMCKpETHbIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
ONMHMCAHHME CTPATETHH UIPbl B TAOJIMYHON (hopme. BBIUTPHIIIHBIE U TPOUTPBILIHBIE
MO3UIINH. BBIUTPHILIHBIE CTPATErUH.

CpencTtBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO TEPEBOAA U
pacno3HaBaHusg ycTHOM peuyd. KorHuThBHBIE cepBUCHL. MneHTudukauus 1 mouck
M300paKEHUM, pacro3HaBaHUE 1L, CamooOyuaroriuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Mcrnonb3oBanue MeToaoB
UCKYCCTBEHHOI'O MHTEJUIEKTa B poboToTexHuke. MHTepHeT Bemiel. [lepcrnekTuBel
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIIEKTYalbHbBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanusa  OoHATHS — anroputMa. Mammnaa — TeropuHra — Kak
yHUBEpCaiabHas MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. BpeMs paGoTbl U 00BbEM HCIONIB3yeMOM
namsTH, WX 3aBUCHUMOCTh OT pa3Mepa HMCXOAHBIX AaHHbIX. OneHka
ACUMIITOTUYECKOW  CJIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [IpuMepbl pa3TUYHBIX —aAITOPUTMOB
pelIeHns OJJHOM 3a/1a4d, KOTOPbIE UMEIOT PA3IMYHYI0 CIOKHOCTb.

ITouck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAaIa30HE C TOMOIIbIK alropuTMa
«penieto DpatocheHar.

MHoropa3psaHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBAPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBWIBHOCTH CKOOOYHOTO BhIpaKeHUA. Brruncienue
apuMETHIECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTOHUKCHON hopme.

Ouepenu. Mcnonp3oBaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHMaIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOPHEHTHpOBaHHOro rpada. KonnyecTBo pasinyHbIX
MyTel MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanmm3anus nepesa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. /IBonuHbBIE
(Ounapubie) nepeBbs. [locTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpakeHHs. PekypcuBHBIE alrOpUTMBblI 00xoaa nepeBa. lMcmoap3oBaHHe cTeka U
ouepeau s 00X0/1a iepeBna.

JluHamMuyeckoe MpPOrpaMMHUpPOBAHME KAaK METOJ peleHus 3afad C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJbTAaTOB. 3aJauyd, PEIIAEMbIE C IMOMOILIBIO



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

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpOBaHUU. OOBEKTHI U
kiaccel. CBoMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOA.
WNukancynsuus, Haclie10BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
nosib3oBarens. Vcmonb3oBaHME TOTOBBIX — YIPABISAEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUS:  MMOCTAHOBKA
3ajlaud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUS.

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

O6paboTKka pe3yabTaTOB SKCHEpPUMEHTAa. MeToJl HauMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTPOB MOCIHUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHhie  mopenu.  Metoast  Monte-Kapmo.  MiMutanmoHHOE
mMonenupoBanre. CUCTEMBI MACCOBOT'O OOCITYKUBAHMUS.

Tabmuunple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug JaHHBIX. 3ampoChl Ha BBIOOPKY JAaHHBIX. 3alpOChl C MapaMeTpamH.
Boluncnsiembie mojs B 3ampocax.

Muorotabauunble 0a3bl  JaHHBIX. THUMOBI CBSI3€H MEXAy TaOJIMIIaMH.
Buemnuii xiro4. [lemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

Nutepner-ipuiioxenus. 1lonaTre o cepBepHOM U KIMEHTCKOM 4acTAX CaWTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKa
HTML wu kackansubix Tabnuy ctuiei (CSS). Cuenapuu Ha s3bike JavaScript.
@®opMbl Ha BEO-CTpaHHUIIE.

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

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOUCTB
(mudpoBbIX (oToamnmnapatoB U MUKPOCKOINOB, BUIEOKAMEpP, CKAaHEPOB U JPYTUX



yctpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. McnpasieHue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOPpEKUMs  IBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPHI.

MHuorocnolinele u3o0paxkenus. TexcroBble ciaou. Macka cnos. Kanainbl.
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiumrocTpamnuil 1as BeO-calTOB.
AHUMUpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduxa. [IpumutuBbl. WM3mMeHeHue mnopsaka 3JIE€MEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTrsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KoHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuansl. MonaenupoBaHHE HCTOYHUKOB OCBEIICHUS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonste o BuUpTyanbHOU
PEaIbHOCTH U JOTIOJIHEHHOW PEaJbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOXKJIeHUI, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM  IIEHHOCTSIM  POCCHUKCKOTO
o0111ecTBa, paCIIUPEHUE KUZHEHHOTO OIbITa U OMbITA JEATEILHOCTH B IpPOIIECCEe
peanuzaiu  CpeACcTBaMH  y4eOHOro TMpeaMeTra OCHOBHBIX — HamlpaBiIeHUU
BOCITUTATEIILHON JIEITEIIbHOCTH.

B pesynbprate wusyuenus wuHPOpPMATHKH Ha YPOBHE CpEIHEro oOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YIABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO MTpaBa U UH(GOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(HOoONH, AUCKPUMHUHAIIMK TI0 COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM MIPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HaCJIEAUI0, TOCTHXKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHHUE 3HAUeHUSI HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHerT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHMMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnvecKoro BOCIUTAHUS:

copMHUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKHU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON IKCIUTyaTallMi CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITNIOJIHATD TAKYIO J1€ATEbHOCTD;

uHTepec K cdepaM Mpo(ecCHOHANBHON AESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM M HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAyKH HMH(OPMATHUKHA M HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHE CcOBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

OCO3HAaHHE TJI00aTBHOr0 XapakTepa 3KOJOTMYECKMX NpoOjeM U myTed ux
pelieHus, B TOM 4HCI€e C Y4E€TOM  BO3MOXKHOCTEH  MH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH, JOCTHKEHMSIM HAydyHO-TEXHHUYECKOIO Iporpecca M
OOIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBHUSIX
U poBOM TpaHCPOpMAIIK MHOTUX C(ep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO e TENbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS NMPOTPAMMBI
no wuHbopMaTUKe Yy OOYYaIOLIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJIBHBIH
UHTEJUIEKT, MPEANOoNIaranmii chopMupoBaHHOCTS:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIHOCOOHOCTh aJanTHPOBAThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKJIOYAOLIEH CTPEMIICHHE K JOCTHKEHUIO LEIH U
ycrnexy, ONTUMHU3M, MHHMIIMATHUBHOCTb, YMEHHME JEMCTBOBAThb, MCXOMSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyuawmerocs OynyT c(OpMUPOBaHBI METANPEIMETHBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIE yueOHbIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESTEIBHOCTD.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYeCKHe AeHCTBUS:

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

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
KJaccuguKauu u 0000eHHUS;

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

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATH M  BBIMNOJIHATH pabOTy B  YCIOBHUSX peEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEH U0
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 WMHTEPIpETaluu, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B PAa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TpPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

¢dbopMHUpOBaTH HAYYHBIN THI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIIBUTATh THUNOTE3y €€ pEIICHUs, HAaXOIUTh apryMEHTHl MJIsS JOKa3aTelIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHAIPABIICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTH 3HAHHUS B IO3HABATEIBHYIO M INPAKTHUYECKYIO O0JacTH
KA3HENEATEILHOCTH,

yYMETh HHTCTPUPOBATH 3HAHUS U3 PAa3HBIX PEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH NIPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHajJu3, CHUCTEMATU3AlHMI0 |
UHTEPIIPETAIINI0 HHPOPMAIIUU PA3IMYHBIX BUAOB M (POPM IIPEICTABICHUS;

co3daBaTh TEKCTHI B Pa3IMYHBIX (Gopmarax ¢ y4E€TOM Ha3HAYCHUS
uHbOpMAIlMK W IICJICBOM  ayJUTOPUHU, BBIOMpas ONTUMaIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3yaJU3alliH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh WH(pOpPMAIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX  HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alIUTBl  WHOOpMAIHH,
nH(pOpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KommyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIIEHWs, MMOHMMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, PacCIIO3HABATh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMH  OOIIEHHUS W B3aUMOJICHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTbh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOM U WMHIMBUIYAJIbHOU
paboThI;

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

IIPUHUMATh LM COBMECTHOM  ACATEIIbHOCTH, OpPraHU30BbIBATH U
KOODAWHUPOBATh JIEUCTBUS II0 MX JOCTHIKCHHUIO: COCTAaBIIAITH IUIAaH JCUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pejjaraTb HOBBIE IPOEKTHI, OLCHWBATh MWJAEHM C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIIBHYIO NESTEIbHOCTh, BBISIBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTECHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IMOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATEJIILHOW  pediiekcuu Kak  OCO3HaHUS
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U



OCHOBaHUM, MCHOJb30BaTh NPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS IO UX CHHKECHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTHX HA OIMIHUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce um3ydenuss kypca uHpopMaTuku yriayonéHHoro ypoBHs 6 10
K1acce oOydaromuMHCS  OyayT JOCTHUTHYTHI  CJCAYIOIIME  TIPEAMETHBIC
PEe3YIbTATHI:

BJIAJICHUE TIPEJICTABICHUAMH O pPOJU HMH(OpPMAIMK W CBS3aHHBIX C HEU
IpOIECCOB B TNPUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MH(QOPMALIMOHHBIM  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbI AhDexTy, «MHPOPMAIIMOHHAS CUCTEMAaY, KCUCTEMA YIIPABICHUSY;

BJIaJICHHE MeETOJaMH TMoucka uHbopmammu B cetu HHTepHeT, yMmeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOAUTH IMPUMEPHI
UCTOYHUKOB HMX TIONYyYCHHs] ¥  HAmNpaBJICHUS  HUCIOJIb30BaHUS, YMEHHE
KJIaccu(UIUPOBaTh OCHOBHBIC 3a/lauyd aHaln3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarus, KJIacTepH3aIus, aHau3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATEIbHOCTD PEIICHUS 3a/1a4 aHalln3a JaHHBIX: COOp MEePBUYHBIX JIaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaIU3allHsl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH Pa0OThI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOI0 OO€CleueHHs] JJisl pelieHus ydyeOHbIX 3a1ay 1o
BBIOpPaHHOW CIICIIUATIN3AINNT;

HaJIU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3alUU U PYHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX
ceredd, o0 OOIMMX NpPUHIMIAX pa3pabOTKU M (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



MOHMMAaHWE Yyrpo3 HHQPOPMAIIMOHHON OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CpEJCTB MPOTUBOACHCTBUS OSTUM yIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, PEAOTBPAIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBHBIX
JaHHBIX, COOJIIOJIEHNE TPEOOBAHUI TEXHUKU 0€30MaCHOCTH U TUTHEHbI IIPU padoTe
C KOMIIBIOTEpAMH U APYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHUSI, TOHUMAHUE
MPAaBOBBIX OCHOB HCIOJB30BaHUSA KOMIBIOTEPHBIX MporpamMm, 0a3 JaHHBIX U
pabotel B ceTn IHTEpHET;

NMOHUMAHUE OCHOBHBIX MPHUHIMIIOB JUCKPETHU3ALUM PA3JTUYHBIX BHUJIOB
uHOpMalUK, YyMEHUE ONpeneIaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpaUyecKrX M 3BYKOBBIX JAHHBIX TPHU 3aJaHHBIX MapaMeTpax IUCKPETU3AIUH,
YMEHUE ONpPEACNATh CPEIHIOI CKOPOCTh TMepeayd JaHHBIX, OIEHUBATh
U3MEHEHHE BPEMEHM Tiepefayd MpU H3MEHEHWHM HWH(POPMAIIMOHHOTO 00BhEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBA3H;

yYMEHHUE HCIO0JIb30BaTh MPHU PEIICHUHU 3a]ad CBOWCTBA MO3UIIMOHHOM 3amucu
qucel, aJrOpuTMa MOCTPOSHHUS 3aMMCH YUCTIa B TTIO3UIIMOHHONW CUCTEME CUMCIICHHS
C 3aJIaHHBIM OCHOBAaHHMEM M TIOCTPOCHHUS YHMCJIa MO CTPOKE, COAeprKallel 3amuch
ATOTO 4YHCJa B TO3UIMOHHOW CHCTEME CYHUCJICHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBITIOIHATH apu(PMETHYECKHE OIepalry B TO3WIUOHHBIX CHUCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIONb3YS
3aKOHBI anreOpbl JIOTUKHA, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOPMabHBIX (popMax IO 3aJaHHON TaOIHIe
UCTUHHOCTH, HCCJIENOBAaTh 00JaCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NEPEMEHHbIE, PEIIaTh HECIOKHbBIE JIOTUUECKUE YPABHEHHS M CUCTEMBI YPABHEHUI;

NMOHMMaHWE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33IaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IEIbIX
4uCes, aHallM3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONPEACNSTh CI0XHOCTh HM3Yy4aeMbIX B Kypce O0a30BBIX aJIrOPUTMOB
(cymMupoBaHUE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, IepeOOpHBIE
aJITOPUTMBI, IBOUYHBIN MOKMCK) U MNPHUBOJIUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM SI3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O O0a30BbIX THUIIAX JIaHHBIX H
CTPYKTypaX JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIPABISIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh AaHaIU3 MPEAJIOKEHHON MpPOrpamMMBI:
OTIPEJICISITh PE3YNIBTATHl PA0OTH MPOTPAMMBI MPHU 3aJAHHBIX WCXOJHBIX JTAHHBIX,
ONpEeNeNATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJY4YEHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, (HOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBbIE JOKYMEHTHI H
JE€MOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE MCIOJb30BaTh 3JIEKTPOHHBIE TaOIUIbI Il aHAJIN3a, MPEACTABICHUS
u  00pabOTKM  JMaHHBIX  (BKJIOYAsh  BBIYUCICHUE  CYMMBI,  CPEIHETO
apu(METH4YEeCKOoro, HauOOJBIIET0O U HAUMEHBIIEr0 3HAYECHWM, pelleHue
YpaBHEHHM, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHMM TPEHAA, pelIeHHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenuss kypca MHGOpPMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMmucs  OyAyT  JOCTUTHYTBI — CIEAYIOUIME  MpPEIMETHBIE
PE3YJIbTATHI:

yMEHHE CTPOUTh HEPAaBHOMEpHBIE KOJBI, JOMYCKAIOIIMEe OJIHO3HAYHOE
JIEKOANPOBaHUE CcOOOIIeHUH (TpedUuKCHbIE KO/BI), MCHOJIb30BAaTh MPOCTEHIINe
KOJbl, KOTOPbIE TTO3BOJISIIOT OOHAPYKUBATh W MCIPABIATh OMUOKH MpU Mepeade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIONIINNA HAWMEHBIITYI0 BO3MOXXHYIO CpPEIHIONO
JUIMHY COOOIIEHUSI MPU HM3BECTHOM YAacCTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE pelniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M TI'padoB
(3amauM  TIOCTPOCHHSI  ONTHUMAIBHOIO TYTH MEXIYy BepuIMHaMu rpada,
ONpENENIEHUs]  KOJIMYECTBAa  pAa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JAEPEBBS MPH
aHanMM3e W TIOCTPOCHUM KOAOB H JJisi TPEACTABICHUS apuPMeTHUECKHX
BBIPXKCHUH, TIPU PELICHUU 33/1a4 [TOMCKAa U COPTUPOBKHU, YMEHHUE CTPOUTH AEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTETHUIO UTPBIL;

yMEHUE pa3pabaThiBaTh W pPEAIM30BBIBATH B BHJIE MpPOrpaMMm 0a30BbIC
aNrOpUTMbI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JaHHbIE PA3JIMYHBIX THUIIOB C
y4€TOM OTpaHMYEHUN HAa JUANa30H MX BO3MOXKHBIX 3HAYEHUW, NPUMEHATH MpHU
pEelIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OU€pEIH, AEPEBbS),
UCIIONb30BaTh 0a30BblE€ OMNEpalMd CO CTPYKTYpamMH JaHHBIX, MPUMEHSTh
CTaHJApPTHBIE U COOCTBEHHBIE MOANPOrpaMMBbl [ OOPAOOTKU YUCIOBBIX JaHHBIX
U CUMBOJBHBIX CTPOK, HMCIOJIb30BAaTh MpHU pa3pabdoTKe mporpamMm OHOIHOTEKHU
MOATPOTPaMM, 3HATh (DYHKIHOHATIHHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpelbl pa3paboTKH, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MTPOrPaMM B
cpezie nNporpaMMUPOBaHUSI, YMEHUE JOKYMEHTUPOBATH IPOrPAMMEBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMU O 0a3aX MaHHBIX, HX CTPYKTYype,
CpeACTBax co3JaHusi U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensanroHHbIe) 0a3bl JaHHBIX (COCTABIISITH 3alPOCHl B 0a3axX JaHHBIX, BBHIMOIHATH
COPTUPOBKY M IMOUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyIO Oa3y
JAHHBIX ) ¥ CIIPABOYHBIC CHUCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIH JIJIsl aHan3a
00BEKTOB M TIpoIleccOoB: (OPMYIUPOBAThH 1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHaJgu3 pe3yJbTaTOB, IMOJYYCHHBIX B XOJI€ MOJCIUPOBAHUS, OIEHUBATH
COOTBETCTBHE MOJEIN MOJETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
PE3yNIBTaThl MOJICIIMPOBAHUS B HATJISTHOM BHUJIC;

YyMEHUE OpraHU30BBIBAaTh JUYHOE WH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB HHU(PPOBBIX TEXHOJIOTUH, TOHMMAHHE
BO3MOXXHOCTECH IH(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHWE OCHOBHBIX NPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
MPUMEHEHHS] TeXHOJIOTHH HCKYCCTBEHHOT'O WHTEJUICKTA B Pa3IMUHBIX OO0JACTSX,
HaJIUYKMe TMPEJCTABICHUN O Kpyre peraeMbX 3ajJad MAaIlUHHOTO OO0y4YeHUs
(pacmo3HaBaHus, KjlacCU(PUKAIMK U TTPOTHO3UPOBAHUS) HAIMYHE MPEICTABICHUM
00  WCMONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHUM B Pa3IMYHBIX
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 nmporpaMMupoBaHUe 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. UndopMmanmoHHble TEXHOJIOT UM
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
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
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 AJTOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
MIPOrpaMMHUPOBAHUSA
Hroro no pazneny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnrerotepHo-maTemaTuyeckoe g )
' MO/JIETUPOBAHUE
3.2 ba3br nanHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnsrotepHas rpaguka 3.5
3.5 3D-MoaenupoBaHue 3
Hroro no paszneny 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

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI TIPU PabOTe C KOMIBIOTEpAMHU U
JIPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI paOOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTposuiepsl BHENTHUX YCTPOUCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE TPOTPAMMBI
MIPOIIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJroBpeMeHHas naMstb. KoHTposuiepbl
BHEIIHUX yCTPOUCTB. [IpsimMoii moctyn K
naMsTu

COBpCMeHHHC KOMIIBIOTCPHBLIC
TCXHOJIOI'MH

[IporpamMmmuoe obecrnieueHne
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucreMHOe MporpaMMHOE oOecIieueHue.
OmnepaMoHHBIE CUCTEMBI




Yrtunutel. [IpaiiBepsl yCTpOUCTB.

? [TapamiensHO€ IPOrpaMMUpOBaHUE

10 WNHcTannsamus u JeMHCTaIUTIHs
MIPOrPaMMHOTO OOeCTICUeHUS
@aiisioBbie cucTembl. [IpuHUIATIBI

1 pa3MenieHus] © UMEHOBAHUS (aillioB B
noyiroBpemMeHHo# mamsitu. [1labmons! ams
OmMCcaHus rpymni (aiaos
3akoHoaTenscTBO Poccuiickoi

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHns U JaHHBIX
[TpuHIUIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Pa3znenenue IP-cetn Ha moaceTH ¢
IOMOIIBIO MAacCOK ITOACETEN

16 CeTeBo€ aIMUHUCTPUPOBAHKE
Bunel nestensHoctu B cetu IHTEpHET.

17 Cepsucel Untepnera. 'ocygapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYT'H

18 HNudopmanronnas 6€301MacHOCTb

19 BpenonocHsle mporpamMmmHoe obecrieueHme
1 METObI OOPHOBI C HUM

20 [IpakTuueckast paborta o Teme
"AHTUBHpPYCHBIE TPOTPaMMBbI"

)1 Opraau3zanus TMYHOTO apXuBa

uHpopmanuu. PesepBHoe konmupoBaHue.




[TaposbHas 3amura apxuBa

22

HIndpoBanue JaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1o Teme
"[llndppoBanue naHHbIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUS.
HNHubopmanroHHbIe TTPOIIECCHI B IPHPO/IE,
TEXHUKE U 0OIIECTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curiaisl. Heo0xoaumocTs AMCKpeTH3anum
uH(popmaluy, IpeTHa3HaYeHHOH 1715
XpaHeHUs, nepeaadu u 00paboTKU B
u(POBBIX CHCTEMaX

27

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

28

Ycenosue @ano. [TocTpoeHue oqHO3HAYHO
JEKOIUPYEMBIX KOJIOB C IMTOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

29

EauHMIBI ©3MEPEHHs KOJIUYeCTBa
nHpopMmanuu. AnpaBUTHBINA OJX0T K
OIICHKE KOJIMYeCTBa HH(pOpMaLHU

30

CHucTeMBl CUHCIICHUS

31

IlepeBon uncen U3 OJTHOM CUCTEMBI
CUHCJICHMS B IPYT'YIO

32

I[BOI/ILIHE[H, BOCbMCpHUYHAA U




MeCTHaAUATCpUIHAA CUCTEMbBI CHUCIICHUA,
CBs3b MCXKY HUMU

33

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAuaTCpruiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

34

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAUaTCpUIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

35

ApudmMeTrnueckue ornepainu B
TTO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

37

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

38

KoaupoBanue TekCTOB

39

PactpoBoe xoaupoBanue n300pakeHui

40

[IpakTrueckas padboTa o Teme
" TuckpeTruzamus rpaguaecKoi
nHpopmarun"

41

LIBeToBbie MOsIeH. BekropHoe
konupoBanue. ®opmarsl ¢aitios.
TpéxmepHas rpaduka. OpakraabHas
rpadguka

42

Konuposanue 3Byka. Ouenka
nH(OPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPH 33JJaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJIMPOBAHUsA

43

[IpakTryeckas paboTta o Teme




"JluckpeTusanus 3ByKoBor HHPOpManuu"

44

OcHOBBI aredpsl JTOTUKU

45

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOKeCTBA. J0Ka3aTeabCTBO JOTHYECKUX
TOXJIECTB C TIOMOIIbIO TaOJINL] HCTUHHOCTH

47

[IpakTnueckas pabora o reme
«[TocTpoenue u ananu3 TadIML
WCTUHHOCTH B TAOJMYHOM ITPOIIECCOPE»

48

Jlormueckme omnepalnru U orcpanuvn Haj
MHOXKECTBaMH

49

Jlornueckue orneparyy 1 ornepaluy HaJl
MHOKECTBaMH

50

3aKoHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa30BaHUsl JOTHYECKUX BBIPAKEHUIM

51

Jloruyeckuie ypaBHEHUS U CUCTEMBbI
YpaBHEHUH

52

Jlornueckue GyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GYHKIHI OT KOJTMYECTBA apTyMEHTOB.
[TonHble cucTeMbl TOTHYECKUX (QYHKIUI

53

Kanonunyeckue Gpopmbl TOrHUECKUX
BbIpakeHuil. CoBepIICHHbIE
JTU3bIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOEHHUSI 10 TaONHIIe UCTUHHOCTH

54

Jlormyeckue 3J1eMeHTEL B COCTaBe




KOMIIbIOTEpa

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

[IpencraBieHue LeIbIX YUCEN B TaMATU
KoMIiptoTepa. OrpaHUYEHHOCTh JUana3oHa
Yycell IPU OTPaHUYEHUN KOJIUNYECTBA
paspsaoB. [lepenonHenue paspsiaHoit
CETKHU

59

be33HakoBbIE ¥ 3HAKOBBIC JTAHHBIC.
3HaKOBBIN OUT. JIBOMIHBIHM
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIEHBIX
qUCe

60

[To6uToBBIEC TOrMYECKHE OTIEpAIIUH.
Jlornueckuii, apuMeTHICCKUI 1
LUUKINYECKUI CIBUTH

61

[[IudpoBanue ¢ MOMOINIBIO MOOUTOBOM
onepanuu «uckiroyvaroriee NI

62

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHUC B IaMATH
KOMIIBIOTCpa BCIICCTBCHHBIX YN CCII

63

Brinmoanenue onepauﬂﬁ C BCIICCTBCHHBIMU
YuCJIaMH, HAKOIIJICHUC OIINO0K npu
BBIYHCIICHUAX

64

IIpakTudeckas pabora no teme «M3yuenue




nmopaspaaHoro MalliMHHOTO NpCACTAaBJICHUS
I ECIbIX U BEIICCTBCHHBIX YUCCII»

65 AHanu3 anropuTMOB 1
Dranbl peleHus 3a7a4 Ha KOMITbIOTEpeE.

66 NHcTpymeHTaNIbHBIE CPEACTBA: 1
TPAHCIISITOP, OTIATUUK, TPOOUITUPOBIIUK
Cpena nporpammupoBanusi. Kommnumsius

67 Y UHTEPIIPETAIHS TPOTPAMM. |
Bupryansnsie mamnsel. THTErppOoBaHHas
cpena pa3pabOTKu

68 MeTo1bl OTJIaIKK TPOrpaMM 1

69 TUIBI TEPEeMEHHBIX B S3BIKE 1
MIPOTPaMMHUPOBAHUS

70 O06paboTKa LETBIX YUCEI 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 Cny4aliHble U NICEBIOCITyYalHbIC YnCTa 1

73 Betnenus. CiioxHbIE yCIOBUS 1

74 Hukiel ¢ ycnoBuem 1
[ukiel MO mEpEeMEHHOM.

75 B3anmo3ameHseMOoCTh pa3IuyHbIX BUJIOB 1
LUKIIOB

76 O06paboTka HaTypaJIbHbBIX YHUCEI C |
HCIOJIb30BAHUEM ITUKJIOB
Haxosienue Bcex mpoCThIX Uncen B

77 3alaHHOM Jnanasone [IpakTuueckas | 0.5
pabota no Teme «Perenue 3a1a4 MET010M ’
nepedopa»

78 HNuBapuanT nukia 1




79

JIOKyMEHTUPOBaHUE POrPAMM

O06paboTka JaHHBIX, XPAHAIIUXCS B

80 .
daitmax

81 PazOuenue 3agaun Ha oA3a1a4n
Wcnonp3oBanue ctaniapTHON OMOIMOTEKN

22 si3pIKa nporpammupoBanus. [loaxntouenue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHHUX
IIPOU3BOIUTENEHN

83 [Toanporpammsl (pouie1ypsl U (PyHKIIUN)

84 [Toanporpammsl (pouie1ypsl U PyHKIIUN)

85 [IpakTnueckas paborta o treme
"PazpaboTtka moamporpamm"
Pexypcus. PekypcuBHbIe 00BEKTHI

26 (bpaxransr). PexypcuBHBIE TTpOLIETYPHI 1
¢byukun. Mcnonabp3oBaHue creka Juis
OpraHHu3aliy PEKypCUBHBIX BHI30BOB

87 [IpakTuueckas pabora o treme
"PexypcuBHBIE TOAITPOTrpaMMBbI"

28 MoyibHBIN TPUHLMI TOCTPOCHUS
MpOrpaMm

89 YuciaeHHbIe METOIbI

90 [IpakTuueckas paborta o Treme
«YucneHHoe pelrieHrne ypaBHeHHD)

91 Hcnonb3oBaHue qUCKpETU3AlUU B
BBIUMCIIUTENIBHBIX 3a/1a4ax
[IpakTuyeckas paboTta 1o Teme

92 «[TpubnmxEéHHOE BBIYMCICHUE JTIHH

KPHUBBIX U IUIOIIAAEH GUryp»




93

[Ipaktuyeckas padora no teme «Ilouck
MakcuMyMma (MUHUMYMa) (QyHKIIHAN

94

O06paboTka CHMBOJIBHBIX JTAHHBIX.
ANTOpHUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSABICHUI
CHMBOJIa B CTPOKE

95

AnTropuTMBI 00pabOTKH CUMBOJIBHBIX
CTpOK: pa30MeHNe CTPOKU Ha CJIOBA 110
poOeNIbHBIM CUMBOJIAM

96

ANroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOUCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HAJICHHOW MOJICTPOKH Ha

JIPYTyIo CTPOKY

97

[IpakTrueckas padboTa mo Teme
"O06paboTKa CTPOK C MCTOIb30BAHUEM
(hyHKIMHA cTaHIAPTHON OMOIMOTEKH S3bIKA
nporpaMMupoBaHus"

98

I'enepanus ciioB B 3a1aHHOM aipaBUTE

99

MaccuBbI U ITOCIEN0BATEIBHOCTH YHUCEIL.
[IpakTrueckas paboTa o reme
"3amosHeHue Maccusa'

0.5

100

O06001EHHbIE XapaKTEePUCTHUKU MaCCHBA

101

JIMHEeHBIN MMOMCK 3aJJaHHOTO 3HAYCHMS B
MaccuBe. [IpakTudeckas pabora 1o teme
"JInHeHBIH TOUCK 3aJaHHOTO 3HAUEHUS B
maccuBe"

0.5

102

[Ipaktuyeckas pabora no teme "[louck
MHHUMAJIBHOTO (MaKCUMaJIbHOTO)




3JIEMEHTA B YUCIIOBOM MaccuBe'

CopTupoBKa 0THOMEPHOTO MacCCHBA.
[IpocTbie METOIBI COPTUPOBKH.

103 1 0.5
[Ipaktuyeckas padora o Teme "[IpocTeie
METO/1bl COPTUPOBKHU MaccuBa"
CoptupoBka ciausiHueM. beictpast

104 COPTUPOBKA MaccuBa (aJIrOPUTM | 0.5
QuickSort). [IpakTuueckas paboTa 1o Teme '
"BeicTpas copTupoBka Maccupa”
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas paborta mo Teme 1 0.5
" JIBOMYHBIN TTOMCK"

106 JIByMepHBbIE MacCUBBI (MaTPHUIIbI) 1

107 AnropuT™Mbl 00pabOTKH MaTpHI 1

108 Pemrenue 3amay anannia JaHHBIX 1

109 CpencrBa TEKCTOBOTO MPOLECCOpa 1

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

111 JIOKYMEHTOB C MaTeMaTUYECKUMHU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3upOBAHMS 1

113 [IpakTnueckas paboTa o Teme | |
"MHOrocTpaHu4YHbI€ TOKYMEHTHI"
O6umaunbie cepuckl. KosmekrupHas

114 paborta c nokymeHntamu. [IpakTrueckas | 0.5
pabota no Teme "KosektuBHas pabota ¢ ’
JOoKymMeHTaMu"

115 Awnanus gaHubeIX. bosbiie naHHbIe 1




116

MammHaHOE 00ydeHHe

117

AHaM3 NaHHBIX C TOMOTIBIO YJEKTPOHHBIX
TaOIUIL

118

[IpakTudeckas pabora o Teme "AHamu3
JAHHBIX C MTOMOIIBIO AIEKTPOHHBIX
prldiviig

119

[TocTpoenue rpagukoB GyHKINHA.
[IpakTnueckas pabora o treme
"HarnsgHoe npencraBieHne pe3yabTaToB
CTaTHUCTUYECKOI 00pabOTKH TaHHBIX B
BHJIE IMarpaMM CpeJICTBaMU pelakTopa
ANEKTPOHHBIX Tabnui"

0.5

120

Jluauu tpenna. Ilpakruueckas padoTa o
teme "[logOop nmuHUYM TpeHaa,
MpOrHo3upoBanue”

0.5

121

[Ton6op mapametpa. [IpakTuueckas pabora
1o teme "HucieHHoe perieHue ypaBHEeHHI
C TIOMOIIIBIO TI0100pa apamerpa”

0.5

122

OnTumu3anus Kak MOUCK HaMTy4IlIero
pELICHUS B 3a/IaHHBIX YCIOBUSX.
[IpakTuueckas padota o reme "Pemienue
3a/1a4 ONTUMHU3ALUH C TIOMOIIBIO
ANIEKTPOHHBIX TabIUIT"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

[S G (G [ VN (G i —




128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PezepBHoe Bpemst 1
134 PesepBHoe Bpemst 1
135 PezepBHoe Bpemst 1
136 PezepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Kontpobuvie | Ipaxrireckie H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
KonunuectBo napopmanuu 1
ANTOPUTMBI CKATUA TaHHBIX 1
3 Anroput™m Xaddmana 1
[IpakTnueckas padota no teme "Cxxatue
4 JTAHHBIX C TIOMOIIBIO aITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTUS JAHHBIX C TIOTEPSIMH.
6 [IpakTrueckas padota o teme "Cxxarue | 0.5
JTaHHBIX ¢ ToTepsimu (anroputMmel JPEG, '
MP3)"
7 CKopocCTh nepeayu JaHHbIX 1
8 [TomexoycTONYMBBIE KOIbI 1
9 [IpakTuueckas paborta o reme | |
"[TomexoycroitunuBbie KOAbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslil 3 dekT. |
VYnpanenue kak nH(GOpPMATMOHHBIN
npouecc. O6paTHast CBsI3b
11 Mogenu u MOIeTMpOBaHKUE 1
12 I'pader 1
13 Pemenue 3a1a4 ¢ nomoluisio rpagon 1




14

HepeBbs

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

16 BBIAI'PBILIIHOM CTPATErMu B UTPE C TIOJHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

13 [IpakTnueckas pabora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanuzanys NOHATHS AITOPUTMA.

19 MamuHa TrrOpHHra Kak yHUBepcaabHas
MOJIeJb BeIunciieHuil. Tesuc Yépua—
TrroprHra
[IpakTnueckas paborta o treme

20 "CocraBiieHHE MPOCTON MPOrpaMMBbl TS
MamuHbl Teropunra"

21 Mammna [locta

22 Hopmansnbie anropudmer Mapkosa
AJITOPUTMHYECKH HEpa3pelIuMble 3aJauu.

23 3azada octaHoBa. HEBO3MOXKHOCTE
aBTOMATHUYECKOM OTIaJKU IPOrpaMMm

24 CnoXHOCTh BBIYMCIEHUI
ITouck mMpoCThIX YKCeN B 3aJJAHHOM

25 JIMara3oHe ¢ MOMOIIbIO aIrOpuTMa
«peweto JparocheHar

26 [IpakTnyeckas pabdora o teme "[louck
IIPOCTBIX YKCEN B 33JJaHHOM JHaria3oHe"

7 MHoropaspsIHbIe LENbIe YNCIIa, 3aJa4n

JUTMHHOM apu(METHKH




28

[IpakTuyeckas paboTa 1o Teme
"Peanu3zanus BEIUMCIEHUN C
MHOTOPA3psIHBIMU YKcaamMu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHus ). XAII-TaOIUIIBL.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
cIioBaps JUIs 3aIAaHHOTO TEKCTa

30

[IpakTnueckas paborta o Treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps JUIs 33JJaHHOTO Tekcra'"

31

AHa.]'H/I3 TEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brigenenue mocinegoBaTebHOCTEH IO
mabsony. PerynspHbie BeIpaxeHHs.
YacToTHEIN aHAIHN3

32

[IpakTuueckas padota o reme "Ananus
TEKCTa HAa €CTCCTBEHHOM S3BIKe"

33

Crexu. AHaM3 IPaBUIILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brruncnenue apupmernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B MOCT(PUKCHON

dhopme

35

[IpakTuueckas paborta mo Treme
"Beruncienue apudMeTH4ecKoro
BBIPKEHUS, 3aITUCAHHOTO B OCT(PUKCHON

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpean i
BPCMCHHOT'O XpaHCHUA JaHHBIX

37

[IpakTuyeckas paboTta o Teme




"Ucnonw3oBanue ouepeau"”

38

[epeBbs. Peannzanus nepesa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. [BOnuHBIE
(bunapnsie) nepeBbs. [locTpoenue nepesa
IUTSL 33JAaHHOTO apH(PMETHIECKOTO
BBIPAKCHHUA

39

[IpakTnueckas pabora o Treme
"Ucnonb30BaHue AepEBHEB IS
BBIUMCIICHUS apUPMETHIECKUX
BBIpaKeHUI"

40

PexypcuBHBIE alrOpUTMBI 00X0/1a IepeBa.
Hcnonps3oBaHne cTeKa U 04epenu s
00xo0/1a iepeBa

41

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEH JUTS
00xo0/1a iepena

42

AnroputMmsel Ha rpadax. [ToctpoeHue
MHUHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B
HIUPUHY

44

KonuuecTBo pazinyHbIX ITyTeil MeXAy
BEpIIMHAMH OPUEHTHPOBAHHOTO
alMKJINYecKoro rpada

45

Anroputm JleMKCTpBI.

46

[IpakTnyeckas paboTta o Teme
"BbIunciienue JUIMHBI KpaTyaiiuero myTu




MEX]ly BepIiinHaMu rpada (airoputm
HeiixcTper)”

47

Anropurm ®noiina—Y opiiamuia

48

3aiauu, perraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas pabora o Treme
"Bbrunicnenue pekypCcuBHbBIX QyHKIUHN C
MTOMOIIBIO0 TUHAMUYECKOTO
MporpaMMupoBaHus"

50

3agauu, pernaeMpie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
MOACYET KOJIMYECTBA BAPUAHTOB

51

[IpakTrueckas padota o teme "Iloacuér
KOJIMYECTBA BApPHAHTOB C TIOMOIIIBIO
JTUHAMUYECKOT0 TPOTpaMMUpPOBaHUS "

52

3agauu, perraemMple ¢ TOMOIIBIO
JTUHAMHUYECKOTO MPOTPaMMHUPOBAHUS:
3a1a4d ONTUMHA3AIAU

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

54

[TonsiTie 06 0OBEKTHO-OPUEHTHPOBAHHOM
MIPOrPaMMUPOBAHHUH

55

O0BekTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

57

[IpakTuyeckas paboTta o Teme




"Mcrionb30BaHKie TOTOBBIX KJIIACCOB B
nporpamMme”

Pa3paboTka nmporpaMm Ha OCHOBE

58 00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[TpakTudeckas padota "Pa3paborka

59 [IPOCTO MPOrpaMMBbl C UCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancynsauus. [Ipaktuueckas pabota no

60 Teme "Pa3paboTka Kitacca, UCIOIb3yIOIIETo 0.5
WHKaICYJSAIHI0"

61 Hacnenosanue. [Tomumopduszm

& [IpakTnueckas paborta o treme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpensbl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nnTepderica
MOJIb30BaTeNs

64 [IpoexTupoBanue nnTepderica
M0JIb30BaTeNs

65 Hcnonb30BaHne TOTOBBIX YIPABIIsEMbIX
3JIEMEHTOB JJIsl OCTPOeHus uHTepgeiica
[IpakTuueckast paborta o Treme

66 "Pa3paboTka mporpamMmsl ¢ TpapuIecKuM 1
naTepericom”

67 N3ydeHnue BTOpOro s3bIka
MPOrPaMMUPOBAHHUS

68 N3ydeHne BTOpOro s3bika
MPOrPaMMUPOBAHHUS

69 DTanbl KOMIIBIOTEPHO-MATEMAaTHYECKOTO




MOJCIUPOBAHUSA

70

JluckpeTruzaius mpu MaTeMaTHYeCKOM
MO/ISTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoenupoBaHU€e ABUKECHUS

71

[IpakTuyeckas pabora 1o Teme
"MonenupoBaHue IBIKEHUS"

72

Mo enrpoBaHue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas paborta o treme
"MopaenupoBaHue OMOJIOTHIECKUX CUCTEM"

0.5

73

MaremaTndecKkre MOJIETH B DKOHOMHKE.
BrruncnuTenbHbIe SKCIEPUMEHTHI €
MOJIEIIMHA

74

BepostHocTHbie Mosienu. [IpakTuueckas
pabora o Teme "MmMuTanmoHHoe
MOJEIMPOBAHUE C IIOMOIIBIO METO1a
Mownre-Kapno"

0.5

75

KomnbroTepHOE MOJETHPOBAHHE CHCTEM
yIIpaBIICHUS

76

O06paboTka pe3yapTaTOB KCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, coprupoBka 1 GUIbTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisiembie
TIOJISI B 3ampocax

79

[Ipaktuyeckas paborta no teme "Pabora c
roToBoit 0a30il 1aHHBIX"

80

MHoroTtabauusble 6a3bl JaHHBIX. THITBI
cBsizelt Mexay TabnunamMu. BaemHui




K04, I{emocTHOCTh 6a3bl JaHHBIX

[IpakTuyeckas paboTta 1o Teme

81 "Pa3paboTka MHOTOTAOIUYHOMN Oa3bI
TaHHBIX"

2 3ampockl K MHOTOTaOIUYHBIM 0a3am
JTAHHBIX

23 [IpakTnueckas pabota o teme "3anpocsl K
MHOTOTa0IUYHOM 6a3ze JaHHBIX"

84 S3bIk ynpasienus qaaasiMu SQL
[IpakTnueckas paborta o treme

85 "VrpaBneHue TaHHBIMU C TTOMOIIIBIO S3bIKA
SQL"

26 Hepensmmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNuTepHeT-npunoxeHus
[TonsiTue 0 cepBepHOM M KIIMEHTCKOU

88 yacTAax canta. TeXHOJOrus «KIMEeHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcHoBbsl si3p1ka HTML

90 [Ipaktuueckas padota o teme "Co3nanue
TEKCTOBOM BeO-CcTpaHUIIbI"

91 OcHoBbrl si3p1ka HTML

92 OcHoBrl si3p1ka HTML
IIpaktuyeckas padora no teme "Co3nanue

93 BE0-CTPaHUIIBI, BKIIFOYAIOIIEH
MYJIbTUMEINITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JaHHBIE, BHJIE0)"

94 OcHoBBI KackaHBIX Ta0OauI] cTreH (CSS)




95

[IpakTuyeckas paboTa 1o Teme
"OdopmiteHne CTpaHUIBI C TOMOIIBIO
KacKaJHbIX Ta0muI cTuiein”

96

Cuenapun Ha si3bike JavaScript

97

Cuenapun Ha si3bike JavaScript

98

®opMbl Ha BEO-CTpaHUIIE

99

[IpakTnueckas pabota no teme "O6paboTka
TaHHbIX (popm"

100

Pa3memienue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiyioB Ha CaT

101

Kanpuposanue. McnpaBnenue
nepcnektuBsl. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKIUS LIBETA.
OO6ecrBeunBaHKE IBETHBIX N300pKCHUI

102

Broj m300pakeHut ¢ MICIIOJIb30BaHUEM
Pa3IUYHbBIX HU(POBBIX YCTPOICTB.
[IpakTuueckas padota o teme "OOpaboTKa
nudposbix Gororpadmit”

0.5

103

Peryms. Pabota ¢ ob6nactsamu. OUIbTpBHI.
[IpakTrueckas padota o teme "Peryib
nudpoBbix Gororpadmii"

0.5

104

MHuorocnoiiabie n3o0paxenus. TekcToBbie
ciou. Macka cios. Kananel. Coxpanenue
BBIJICTICHHOM 00J1aCTH

105

[IpakTnyeckas paboTta o Teme
"MHorocnoitHble n300paxxeHus"

106

[MoaroTroBka UmIrOCTpaIuii st BeO-CalTOB.
[IpakTudeckast paborta o Teme

0.5




" AHUMHpOBaHHBIE N300paKeHU"

Bekropnas rpaduka. Bekropusarnms

107 ) 1
pPacTpOBBIX N300paKeHUN

108 [IpakTtuyeckas padora no teme "BekTopHas |
rpagpuka"

109 [IpuHIMIBI HOCTPOEHUS U PEIAKTUPOBAHUS |
TPEXMEPHBIX MOJEIEN

110 [Ipaktuueckas padota o teme "Co3nanue |
MPOCTBIX TPEXMEPHBIX MOJIenen"

111 Cerounble Mosien. Marepuaiibl 1

12 [IpakTnueckas pabota no teme "CerouHbie 1
mozaenn"

113 MonenpoBaHue UICTOYHUKOB OCBEIICHHUSL. 1
Kamepnt

114 [IpakTrueckas padboTa mo Teme |
"Pennepunr"

115 AnuTuBHBIE TeXHOJO0THHU (3D-ipUHTEpHI) 1

116 [ToHsiTue 0 BUPTYyaJIbHOM PEATLHOCTU U |
JIOTIOTHEHHOM peanbHOCTH

117 Pe3epBHOE BpeMmst 1

118 Pe3epBHOE BpeMst 1

119 PesepBHOE Bpemst 1

120 Pe3epBHOE BpeMst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpems 1
130 PesepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE BpeMmst 1
134 Pe3epBHOE BpeMmst 1
135 PezepBHoe Bpemst 1
136 PezepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

ITPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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