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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, npeactaBieHHblx B ®I'OC COQO, a takxke (denepanbHoi padoueit
POrpaMMbl BOCITUTAHHSL.

[Iporpamma 1o wuHpopMmaTHKe [a€T MpeACTaBICHUE O UENsIX, O0me
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHSI OOYUYAIOUIUXCA CpPEJICTBAMHU
yuebHoro mpeamera «MHbopMaTnka» Ha yriayOJnEHHOM YpOBHE, YCTaHABIIMBAET
o0s13aTepHOe peIMEeTHOE CoJIepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBAHHUE IO pasfieiaM U TeMaM Kypca, ONpeAeNsieT pacipe/eieHne ero
no kiaccaM (rogam u3y4deHwus ), JaéT MpUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
0 TEMaTHYeCKHM pas3ielaM Kypca H  PEKOMEHIyemyko (IIPUMEpPHYIO)
MOCJICIOBATEIBHOCTh ~ UX  U3Y4YCHHS € Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIPEIMETHBIX ~ CBSI3eH, JIOTMKKM  y4eOHOro  mporecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAUCCTBCHHBIE
XapaKTEePUCTUKHU y4eOHOro MaTepuaia JUisl KaKJoro roja U3y4eHusl, B TOM YUCIe
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOW JIJI1 COCTABJIEHUS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHHKOB,
HOYPOYHOI'O IUIAHWPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenaem ob1ieM o0pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXXHOCTH aBTOMAaTU3alUU UH()OPMAIIMOHHBIX
IPOIIECCOB B PA3IUYHBIX CUCTEMAX;

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

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc mnpopmatuku 11st ypoBHS cpelHero o0imero oOpa3oBaHHs SIBISIETCS
3aBEpIIAIOIIMM 3TallOM HEMPEpPBIBHON MMOATOTOBKM OOYyYaromMxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHUS  HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnio u 00oO0IIeHne
3TOTO OTIBITA.



Pesynbrathl  yrayONEHHOrO  YpOBHS M3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywneil MnpopecCUOHAIBHOW  JCATENIBbHOCTH KAaK 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 B3aUMOCBS3€, ClIOCOOHOCTh IEMOHCTPUPOBATH PA3IMYHBIC MTOIXO0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOol MpeIMeTHOIN 001acTy;

yMEHUE pelllaTh THUIIOBbIE TNPAKTUYECKHE UM TEOPETUYECKHUE 3aJIauu,
XapaKTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB UM HWHCTPYMEHTapus JaHHOU
peAMETHOM 00J1acTu;

HaJU4Me TPEACTABICHUNA O JaHHOW TpEeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeOpuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HaHUMU.

B pamkax yriny0n€HHOro ypoBHS M3ydeHHs] HHGHOPMATUKH OOECIeunBaeTCs
IieJICHaIIpaBIeHHasl TTOATOTOBKA OOYYaINIIUXCsl K MPOJOIKEHUIO 00pa3oBaHUs B
opraHuzainusax  MnpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIEHHAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSIMH, TaKUM Kak
mporpaMMHas WHXKeHepus, WHPOpMaIlMOHHAss Oe30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMBbl U CETH, OOJbIINE JaHHbIC H
MalMHHOEe OOydYeHHe, MPOMBIIUICHHBIA WHTEPHET BeIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUU OEeCrHpoBOJHON CBSI3M, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUU, CUCTEMBI PACIPEACIIEHHOTO peecTpa, TEXHOJIOTMH BUPTYaJIbHOU H
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHas 1enb w3y4YeHUs ydeOHoro mpeamera «MHPOpMaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeJHero oOmero oOpa3oBaHHs — oOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIMOHHBIX KOMIIETEHIIMM 0O0ydaromerocs, €ro
TOTOBHOCTH K JKW3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHGOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalolllel KOHKYPEHIIMM Ha pbIHKE TpyJa. B cBs3M ¢ 3TUM H3y4yeHUE
undopmatuku B 10—11 kitaccax 70mKHO 00€CTICUNTD:

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

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTD U
00001aTe nHpOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
HKOHOMHYECKOr0, MOJUTUYECKOr0, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOIO,
SPrOHOMHYECKOr0,  MEIUUMHCKOr0O U (PU3MOJIOTMYECKOr0  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;

CO37laHUE YCIIOBUW /JiA PAa3BUTUSI HABBIKOB Y4YEOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATEIbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBAIMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

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

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX O3JEMEHTOB IM(PPOBOrO  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB OMEPALIMOHHON CUCTEMBI, paboTe B
cetu HWHTEpHET W HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOAUPOBAaHHS WHGOPMAIIHH,
u3MepeHus: MHGOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTUKH H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHHUS, pa3pabOTKy aJTOPUTMOB U OLIEHKY MX CIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOrPaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTUM, pPEaTU30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 33Ja4ax aHaJIN3a
JAHHBIX, HWCIOJB30BaHUIO 0a3 MAaHHBIX M 3JIEKTPOHHBIX TAOJWIl ISl PELICHHS
MPUKJIAIHBIX 3a]1a4.

B nmpuBenénHoM nanee coaepxkanuu ydueOHoro mpeameta «MHpopmaTuka
KYPCUBOM  BBIJICJICHbI  JIOTIOJTHUTEIbHBIE TEMBI, KOTOpble HE BXOIAT B
00s13aTeNbHYIO0 IPOrpaMMy O0yUYEHHsI, HO MOTYT OBITh NMPEATIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

YrnyOonéHHbIii ypOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  OpOo(uIiisi, OPUEHTHUPOBAHHOTO HAa  MHXEHEPHYIO U
nHpOpMalIMOHHYIO c(depbl JeATeNbHOCTU. YTIYOJIEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKKU 00ECIIEeYMBAECT: MOATOTOBKY OOY4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHH U WHXKEHEPHBIC
CMEUUAIBHOCTH, y4YacTHEe B MPOEKTHOM U HCCIEeA0BATEIIbCKON AEesSTEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIPABJICHUSIMU OTpaciu HUHPOPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHUIO B OJUMIIMAAX U CAade
Enunoro rocynapcTBeHHOro sK3aMeHa o uHPpOopMaTHKe.

[TocnenoBaTenbHOCTh M3Yy4YEHUS TEM B MpejaesiaX OJHOr0 rojaa 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 xmacce — 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.

[IpuHnumnel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXHUTEKTypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JOJTOBpeMeHHas mnamaTtb. OOMEH JaHHBIMH C
noMo1uIpio mrH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTYN K maMsITH.

OcHOBHBIE TEHJACHUUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHIA.
[TapannenbHbie BBIYMCIICHUSL. MHoromnponeccopHbie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIE BBIYUCIHUTENIBHBIE CUCTEMBI U 00paboTka
OONbIIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTPOWCTBA U MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMITBIOTEPHI. MUKpPOKOHTPOJIIIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOICTBRA.

[IporpammHoOe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Buibl
IpOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHrne. OnepanroHHbIE CHUCTEMBI. Y THIIUTHI.
HpaitBeppl  ycTpoiicTB. MHCTamnsiuusda W AEUHCTAUISIUUA — HPOrPaAMMHOIO
obecrieyeHusI.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHuss U UMEHOBaHMS (HaljioB B
noyiroBpeMeHHou ramsaTu. 111aGmoHs! i1 onucanust Tpynn (haiios.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPOrpaMMHOTO 0OecreyeHus
u  1mudppoBbIXx pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOAATEILCTBOM Poccuiickoit denepanuu 3a HEMPABOMEPHOE HCIOJIB30BAHUE
MPOrpPaMMHOTO O0ecTiedeHus U IUPPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets UHTEepHET. Anpecauus B cet MaTepHeT. [IpoToKomb
creka TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moxacetw ¢ momouipi0 Macok mnozcereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Hamuuusi CBs3UM € y3i1oM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuaTepner. CepBucel  MHTepHerta.
I'eonndopmanontbsie cucTeMbl. ['€0JIOKAIMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU



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

I'ocynapcTBeHHbIE 3JEKTPOHHBIE CEpBUCHI U yciyrd. ColuaibHble CETU —
OopraHu3aius KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIe U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHnpopmanm U uHPOpMaIMOHHOM  Oe3zomacHocTd. CpenacrtBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHopMalMOHHBIX cucTteMax. I[IpaBoBoe oOecrieueHue UHGPOPMAIMOHHON
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uACHIIMaTbHONH MH(OPMALIUK, XPaHAIIESHCS] Ha MEPCOHATLHOM KOMIThIOTEPE,
MOOWIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
O00opbObI ¢ HUM. AHTUBHpPYCHbIC NporpamMmbl. OpraHu3zanus JAYHOTO apXuBa
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, nannueie u 3HaHus. MHbopmanmoHHbie Mpoueccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

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

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  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 UH(OpMaLIHH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIMOHHOW 3alUCHU YuUCa:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUMCJICHUSI. AJITOPUTM NIEPEBOA LIETOTO 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 IIECTHAJLIATEpPUYHAS CUCTEMbl CUUCIICHHUSI, CBSI3b MEXKIY HUMHU.



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 uHpOpMarmoOHHOTO
00BEMa TEKCTOBBIX COOOLIECHUH.

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

Konuposanue 3Byka. Otenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTH KOAUPOBAHMUSL.

Anrebpa noruku. IloHsTthe BbICKa3biBaHUsS. BpickaspiBaTeNnbHbIE (HOPMBI
(npenukatel). KBaHTOPHI CyIIeCTBOBaHMS U BCEOOITHOCTH.

Jlornueckue omneparuu. TaOnuIbl UCTUHHOCTH. Jlormueckuwe BBIpaKEHUS.
Jlorndeckue ToxkaecTBa. Jl0Ka3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. OKBUBAJICHTHBIC NPEoOpa3oBaHUs JIOTUYECKUX
BbIpaxkeHU . Jlornuyeckre ypaBHEHUSI U CUCTEMbl YPABHEHUIA.

Jlorndeckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIIUN OT KOJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYECKUX (PYHKITUH.

Kanonnueckue  popmbel  joruueckux  BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOCHHMSI 10 TA0JINIIE UCTUHHOCTH.

Jlornueckue »>I€MEHTBI B cOcTaBe KommbkoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanabid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBneHne UENbIX 4YKMCEN B MHaMATA KoMIbioTepa. OrpaHUYE€HHOCTb
IUana3oHa 4YuCeJl IMpU OrPAaHUYCHUM KOJIMYECTBA paspAnoB. llepenonHenue
pa3psIHON CeTKH. be33HakoBbIC M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. [|BOMYHBIH
JOTIOJTHUTEIIbHBIM KOJI OTPULATEIIBHBIX YUCET.

[lobutoBbie normveckue omnepanuu. Jlorumueckuii, apudMeTHUECKHN WU
nukandeckuid  capuru.  [lludpoBanne ¢ moMoOIIBI0 TMOOUTOBOM — Omepaluu
«wuckirovaroniee NJI».

[IpencraBieHne BELIECTBEHHBIX YKCEN B MaMSITH KOMIIbIOTEpa. 3Hayallas
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4Y€HWM BelIeCTBEHHBIX uncen. [IpoGiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosiHEeHUE onepanuii ¢ BENIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OIHMOOK NpH BBIUYUCICHUSIX.



AJITOPUTMBI U MPOrPaMMHUPOBAHME

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 Komnblorepe. VHCTpyMeHTanbHBIE CPEICTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMmm. BupTtyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX Ta0mui. Otnagounbiii BbiBoA. I[lomarosoe
BBINOJHEHUE TTporpaMmbl. Touku octaHoBa. [IpocMOTp 3HAUEHUI TEPEMEHHbIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTUYECKHE. BeTrBiieHus.
Cnoxnpie ycnoBus. Ilukimer ¢ ycioBuem. [lUkiabl 1O HEpPEMEHHOM.
B3aumo3aMeHseMOCTh  pa3MYHBIX  BHJAOB  LMKJIOB. MHBapumaHT  LHKIA.
CocraBiieHME IUKIA C HUCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

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

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

HaxoxneHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auanas3oHe. [IpeacrtaBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXHUTENCH. AJTOPUTM OBICTPOTO BO3BEICHHUS
B CTCIICHb.

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

Pa36uenue 3amaun Ha moa3anayu. [logmporpaMmel (poreAypsl U (QYHKITUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakransl). PekypcuBHBIE TpOLEAypHl H
¢ynkuuu. Mcronp30BaHue cTeka AJsl OpraHu3aluy PeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHOAPTHOW OMONMOTEKH s3bIKAa IPOrPAMMHUPOBAHMSL.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJUTEIIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS POrPaAMM.

YucneHHble Meroabl. ToyHoe W NPUOMMKEHHOE pelIeHUs 3aJayd.
YuciieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJIOBUHHOIO
nenenus. [IpubOnmx€HHOE BBIYMCIIEHHWE JJIMH KPUBBIX. Bplumcienue mioniaaei
(Guryp c NOMOULIbIO YHUCJIEHHBIX METONOB (METOJA MPSMOYTOJIbHUKOB, METO]



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

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS 11 OOPAOOTKU CHUMBOJBHBIX 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 ajipaBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4ucesl. Bpruncnenne 0000IIEHHBIX
XapaKTepUCTUK AJIEMEHTOB MacCHBa MJIM YMCIOBOM MOCIIEIOBATEIBHOCTU (CYMMBI,
POU3BEICHHS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBLHOTO M MaKCHUMAaJbHOTO
AJIEMEHTOB, KOJHUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka ogHOMepHOTo MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METON
ny3bIpbKa, METOJ] BbIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
brictpast 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,
MIOMCK DJIEMEHTa B IBYMEPHOM MAacCHUBE, BBIUMCICHUE MakCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

NudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpeacTBa TOWCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KomiektuBHasi paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTBI pelieH3upOBaHUs B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
HenoBas meperucka. Pedepar. IlpaBuna 1uTUpOBaHHMS UCTOYHUKOB U
opopmieHust Oubnmorpaguueckux cchiiok. OQopMIIeHHE CIUCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TEeXHUYECKHE CpelICTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHUS MATEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KiaccupuKkanus, Kiactepuzalus, aHaiu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauyecTBa JAHHBIX, BEIOOpP W/WIU MOCTPOCHHUE MOJIeNU, MpeoOpa3oBaHKE JTaHHBIX,
BU3yaJIM3allisl JIaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMmMmusie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M MpEACTaBICHUs JaHHBIX. bosbline 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.

CroBapu  (acconMaTUBHBIE MAaCCHBBI, OTOOpaKECHHS).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTAa.

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

Ouepenu. Mcnonp30BaHue o4epean 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. Peanm3anus aepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) nepeBbs. [locTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpakeHHs. PekypcuBHBIE alrOpuTMBbl 00xoaa nepeBa. lMcmonp3oBaHHe cTeka U
odepeau Iy 00X0/1a JiepeBna.

JluHamu4eckoe MpOrpaMMUpPOBAHME KAk METOJ pPEIIeHHs 3a1ad ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJaud, pPEUIaeMble C IMOMOUIBIO



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

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

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
nosib3oBarens. Vcrnosb3oBaHWE  TOTOBBIX — YIPABISEMBIX  JJEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUS:  MMOCTAHOBKA
3aj1aui, pas3paboTKa  MOJEIH, TECTUPOBAHWE  MOJCIH, KOMIIBIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIIUPOBAHUS.

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

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

BepositHoctHeie  momenu.  Metoast  Monte-Kapimo.  MiMutanumonHOe
MonenupoBanue. CUCTEMBbI MaCCOBOTO 00CTYKUBAHUSI.

Tabmuunple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHHE Oa3bl JaHHBIX. [IOMCK, COPTUPOBKA W
bunbpTpanus MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapamMeTpaMH.
Boluncnsiembie mojs B 3ampocax.

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

NutepHer-ipuioxenus. [lonsTre 0 cepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKa
HTML wu kackansubix Tabnuy ctuwiei (CSS). Cuenapuu Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHHUIIE.

Pasmemnienne BeO-caiiToB. Yciayra XocTuHTa. 3arpy3ka (aijaoB Ha CaT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOUCTB
(uudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUICOKAMEpP, CKAHEPOB U JPYTUX



yctpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. McnpasieHue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoOBHEH, KOpPpEKUHs  ILIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGora ¢ obOmactamu.
QUIBTPHI.

MHuorocnolinele u3o0paxkenus. TexcroBble ciaou. Macka cnos. Kanainbl.
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiumrocTpamnuil 1as BeO-calTOB.
AHUMUpOBaHHBIE H300paXKEHUS.

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

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



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

JIMUHOCTHBIE PE3YJIbTATBI

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

B pesynbrate wusyueHus wuHOOPMATUKKM 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,  COOJNIOJIEHWE  OCHOBOIOJIAraloOUMX  HOPM
MH(GOPMAIIMOHHOTO MpaBa U HHGOPMAIIMOHHON 0€301aCHOCTH;

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

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHHUE 3HAUeHUSI HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUSI;

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 H
TEXHUYECKOT0 TBOPUYECTBA;

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 3/I0POBbIO, 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 MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO 1€ATEbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHATBHON AESTENbHOCTH, CBS3aHHBIM C
MH(OPMATUKON, NPOrpaMMUPOBAHUEM U HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKH HMHOOPMATHUKUA W HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

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

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aTBHOrO XapakTepa JKOJOTMUECKHX MpoOieM M IMyTed X
pelieHus, B TOM 4HCIE C YY4E€TOM  BO3MOXKHOCTEH  MH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHUs HAyKH, JOCTHKEHMSM Hay4dHO-TEXHHYECKOI'0 IIporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX IPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUN B YCIOBHUSIX
P poBOM TpaHCPOpMAIIIK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW J[ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
INPOEKTHYIO U UCCIIEIOBATENbCKYIO e TENIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mnpouecce noctukeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTUKe Yy OOYYaIOIIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJIBHBIH
UHTEJUIEKT, PEANOIaraui copMUpOBaHHOCTS:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHE IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CHOCOOHOCTh aJanTHPOBAThCA K
HMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKJIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHHIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHME JEHCTBOBATh, MCXOMsSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHHMKAIUHU, CIIOCOOHOCTh K
COUYBCTBHUIO U COIEPEKUBAHUIO;

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



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HWHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanusg y oOyuaromerocss OyayT cQOpMUpOBaHBI METANPEIMETHBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIE yueOHbIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBUS, COBMECTHASI IEATEITHHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYeCKHe AeHCTBUS:

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

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
KJaccudukauu u 06001eHN S,

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
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1ESITEIbHOCTH;

KOOpJIMHUPOBATH M  BBIMNOJHATH pabOTy B  YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATHBHOE MBIILJICHUE MPHU PELICHUH )KU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpPETalnu, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B PAa3IUYHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISBJISTh TPUYMHHO-CJICJACTBCHHBIC CBS3M W aKTyaJW3WpOBaTh 3a/ady,
BBIBUTATh THUNOTE3y €€ pelieHUs, HaXOAUTh apTyMEHTHI [IJIs JIOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PEIICHUS;

aQHANM3UPOBATh TIOJYYCHHBIE B XOJE PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

OCYIICCTBIISITh IIEJICHAIPABIICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M INPAKTHUYECKYIO OO0JacTH
KA3HENEATEILHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIONINE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopmaunmeii:

BJIaJICTh HABBIKAMM IOTYYCHUST WH(GOPMAIIUU U3 UCTOYHUKOB Pa3HbBIX THIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIATH  IOMCK,  aHaju3, CHUCTEMATU3AIHMI0 M|
UHTEPIIPETAINI0 HHPOPMAIIUK Pa3IMIHBIX BUAOB U (POPM IIPEICTaBICHUS;

co3gaBaTh TEKCTHI B pPa3IMYHBIX ¢Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMAIlMK W IICJICBOM  ayJUTOPUHU, BBIOMpas ONTUMaIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJIH3allHH;

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

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEHICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHH3aI[MOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX MW OTUYECKUX  HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

BJIAJETh  HABBIKAMH  pACIO3HABaHWUS W 3alIUTBl  WHOOpPMAIHH,
nH(pOpPMAITMOHHOW 0€30TIaCHOCTH JIMIHOCTH.

KomMmyHuKaTHBHBIE YHUBeEPcaibHbIE YUeOHbIe 1eficTBUs

1) o0menume:

OCYIIECTBIISITh KOMMYHHUKAIIUKA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'II/IKTI)I;

BJIQJICTh  PAa3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIUH;



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

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOIb30BaTh NPEUMYILECTBA KOMAaHIHOM U WHIMBUIYAIbHOU
paboThI;

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

IIPUHUMATh LM COBMECTHOM  ACATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBHUS II0 UX JOCTHIKECHUIO: COCTABIIATH IUIAH JACHUCTBUU,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

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

peajaraTb HOBBIE IPOEKTHI, OLEHMBAaTh WJAEU C IO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeilicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYHIECTBIISATh IMO3HABATEJIbHYIO NIE€SITENBHOCTh, BBISBISATH
npo0OJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOsieMbl €  y4ETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEINOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pELIEHNUE;

OLICHUBATh NPHUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKONH SPYIUIINH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0O0pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U



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

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHUKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPH AaHAIU3E PE3YIbTATOB
NEATENbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce um3ydenuss kypca uHpopMaTuku yriayonéHHoro ypoBHs 6 10
K1acce OOydaromMHCS  OyayT JOCTHUTHYTHI — CICAYIOIIHME  TIPEJIMETHBIE
PEe3YIBTATHI:

BJIQJICHUE TPEJICTABICHUSIMH O POJUM HHGOpPMAlMM W CBSI3aHHBIX C HEH
IpOIECCOB B TNPUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MH(QOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbI 3G DHexT», «MHPOPMAIIMOHHAS CHCTEMAY, KCUCTEMA YIIPABICHUSY;

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

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBIC, MPUBOAUTH IMPUMEPHI
UCTOYHUKOB HMX TIOJyYCHHs] ¥  HAmNpaBlICHUS  HUCIIOJb30BaHUS, YMEHHE
KJIaccu(UIUPOBATh OCHOBHBIC 3aJlayd  aHaln3a JaHHBIX (IIPOTHO3WPOBAHUE,
KIaccuduKarms, KJIacTepU3aIus, aHau3 OTKJIOHEHUH ), MOHUMATh
MOCIIEIOBATENIBHOCTD PEIICHUS 3a/1a4 aHalln3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX,
OYMCTKa U OIICHKAa KadecTBa JaHHBIX, BHIOOP W/WIM TOCTPOSCHHUE MOJIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YATH3AIUs JaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX NIPHUHIIMIIOB YCTPOWCTBA M (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHJCHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH Pa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TPOrpaMMHOI0 OO€CleueHHs] JJisl pelIeHUs YydyeOHbIX 3a1ay 1o
BBIOpPaHHOM CIICIIUATN3AINN;

HaJU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 0a30BbIX MPUHIUIIAX OpraHU3alud U GYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceredd, o0 OOMMX NOpPUHIMUNAX pa3pabOTKM U (PYHKIMOHUPOBAHMS HHTEPHET-
MIPUJIOKEHN;



MOHMMAaHWE Yyrpo3 HHQPOPMAIIMOHHON OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CpEJCTB MPOTUBOACHCTBUS OSTUM yIrpo3aMm, COOJIOJEHUE Mep
0€30IMacHOCTH, TPEAOTBPAIIAIOIIUX HE3AaKOHHOE PAaCIPOCTPAHEHHUE MEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPU padoTe
C KOMIIBIOTEpAMH U APYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHUSI, TOHUMAHUE
MPaBOBBIX OCHOB HCIIOJB30BaHUS 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 CPEIHIOI CKOPOCTh TMepelauyd JaHHBIX, OLICHUBATh
U3MEHEHHE BPEMEHM Tepefayd Mpu H3MEHEHWH WHOOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHHUE HCIO0JIb30BaTh MIPH PEIICHUHU 3aJad CBOWCTBA MO3UIITMOHHOM 3amucu
quceJ, aJrOpuTMa MOCTPOSHUS 3aMMCH YUCTIa B TIO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUS UYWCJa MO CTPOKE, CoAepiKalleil 3amuch
ATOTO 4YHCJIa B TO3UIMOHHON CHCTEME CYHUCJICHUS C 3aJaHHBIM OCHOBAaHHEM,
yMEHHE BBITIOIHATH apu(PMETHYECKHe OIepalry B TO3WIUOHHBIX CHUCTEMax
CUUCIICHUS;

YMEHHE BBINOJHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBl anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAKEHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOPMAabHBIX (popMax 1Mo 3aaHHON TaOIHIe
UCTUHHOCTH, HCCJEIOBaTh 00JaCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
NEPEMEHHBIE, PEIIaTh HECTI0KHBIC IOTHUYECKHE YPABHEHHS U CUCTEMBI YPABHEHUI;

NMOHUMaHHe 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YKCEI B 33JIaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IEIbIX
YHUCes, aHaJIM3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHUE ONPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMmMupoBaHWE DJJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIE
aJITOPUTMBbI, IBOMYHBINA MOWCK) U MPHUBOJUTH MPUMEPHI HECKOJIBKUX AJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAJIBbHBIM $I3BIKOM MPOTPAMMHUPOBAHUS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O Oa30BbIX THUIIAX JIaHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE HKCIOJIb30BaTh OCHOBHBIE  YIPABISIOIINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh AaHAIU3 MPEAJIOKEHHON MpOrpamMMBI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
ONpEeNEeNATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJYYEHHE YKa3aHHBIX



pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NPUBECTH 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 TAOJIWIBI IJIsl aHAIU3a, MPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHHUE  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  TMpEIMETHBIE
PE3YJIbTATHI:

yMEHHE CTPOUTh HEPAaBHOMEpHBIE KOJBI, JOMYCKAIOIIMEe OJIHO3HAYHOE
JIEKOAUpPOBaHKE CcOOOIIeHU (TIpe@UKCHbIE KObI), MCIOJb30BaTh MpPOCTEUIINE
KOJIbl, KOTOpPBIE TO3BOJISIIOT OOHAPYKUBATh W UCIPABIATH OMMOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIOIINNA HAWMEHBIITYI0 BO3MOXXHYIO CPEIHION0
JUIMHY COOOUIEHUSI NMPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CHKATHUS JAHHBIX;

yMEHHE pelniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(3amauM  TOCTPOEHMSI ONTHUMAJIBHOTO TIYTH MEXIYy BeplIMHamMu rpada,
ONpENEeNICHUs]  KOJIMYEeCTBAa  pa3IMYHBIX  MOyTe  MEXAy  BepLIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUEe HCIOIb30BaTh JAEPEBBS MPH
aHaNMM3€ W TIOCTPOCHUM KOJOB M I TPEACTABICHHUS apuPMETHIECCKUX
BBIPXKCHU I, IPU PELICHUH 3a/1a4 MTOMCKAa U COPTUPOBKHU, YMEHHUE CTPOUTH JAEPEBO
UTPHI TI0 33J]aHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTETHUIO UTPBL;

yMeHHE pa3pabaTelBaTh W pEaIM30BBIBATH B BHJIE NporpaMm 0a30BbIe
aITOPUTMBbI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JIaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUAINa30H MX BO3MOYKHBIX 3HAYEHUW, NPUMEHATH MpHU
pEelIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUePEIH, AEPEBb),
UCIIONB30BaTh 0a30Bble OMNEpallMd CO CTPYKTypamMu JIaHHBIX, TPUMEHSThH
CTaHJApPTHBIE U COOCTBEHHBIE MOANPOrpaMMBbl [ 0OPaOOTKH YHMCIOBBIX JAHHBIX
U CUMBOJBHBIX CTPOK, HMCIHOJIb30BAaTh MpHU pa3pabdoTKe mporpamMm OHOIMOTEKH
MOATPOTPAaMM, 3HATh (DYHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTATBHBIX
CPEICTB Cpe/bl pa3paboTKH, yMEHHE UCIOIB30BaTh CPEACTBA OTIAIKHU MPOTPAMM B
cpeze NporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBbI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;



BJIQJICHNEC OCHOBHBIMH CBEACHUSAMU O 0a3aX MaHHBIX, HX CTPYKTYype,
CpeAcTBax co3fgaHusi U pabOThl C HUMH, YMEHHE WCIOJIb30BaTh TaOJIUYHbBIC
(pensnroHHbIC) 0a3bl JAHHBIX (COCTABIISThH 3aMPOCHl B 0a3aX JAaHHBIX, BBHINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e NaHHBIX, HANOJHATH pa3paboTaHHYIO Oa3y
JTAHHBIX ) ¥ CIIPABOYHBIC CHCTEMEI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIN JIJIsl aHan3a
00BEKTOB M TMpOIeCCOB: (OPMYIUPOBATH I1€JIb MOJCIUPOBAHUS, BBIMOIHATH
aHaJgu3 pPe3yJbTaTOB, IMOJYYEHHBIX B XOJ€ MOJICIMPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
PE3YJIBTaThl MOJICIMPOBAHUS B HATJISTHOM BHUJIE;

YyMEHHE OpraHu30BbIBAaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJICTB IMHU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE
BO3MOXXHOCTECH IH(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

IOHMMAaHNE OCHOBHBIX NPHUHIIMIIOB PaOOThI, BOBMOXXHOCTCH W OTPaHHYCHUS
PUMEHEHHSI TEXHOJIOTHH MCKYCCTBEHHOT'O WHTEJUICKTAa B Pa3IMYHBIX O0O0JIACTSX,
HaJU4Me TMPEJCTABICHUN O Kpyre peraeMbIX 3ajJad MAaIlldHHOTO O0y4YeHUs
(pacmio3HaBaHus, KjlacCU(PUKAIMK U TMPOTHO3UPOBAHUS) HAIMYHE MPEICTABICHUM
00  HCMONB30BAaHWM  HUHPOPMAIMOHHBIX  TEXHOJOTUM 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 JOKYMEHTOB 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

KosnnuyectBo 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 TEXHOJIOTUH
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 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

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

[IpuHIMIBI pabOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTposiepsl BHENTHUX YCTPOUCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE MTPOTPAMMBI
MIPOIIECCOPOM

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

COBpCMeHHHC KOMIIBIOTCPHBIC TCXHOJIOTI'MHU

[IporpammHoe oGecrieueHue KOMIBIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U MOOMJIBHBIX
YCTPOMCTB

CucreMHOE MporpaMMHOe oOecIieueHue.
OmepamoHHBIE CUCTEMBI

Yrtunutel. [IpaiiBepsl yCTpOUCTB.




[TapamiensHOE IPOrpaMMUpPOBaHUE

I/IHCTEUIHSIHI/DI U JCUHCTAJIANUA

10 MIPOrPAMMHOTO OOECTICUeHUS
@aiisioBbie cucTembl. [IpuHUIATIBI

1 pa3MenieHUs] © UMEHOBAHUS (aillioB B
noJiroBpemMeHHo# mamsiti. [1labmons! nmst
OMMCaHus Ipymni (paiaoB
3axoHonarenscTBO Poccuiickoit denepannn

12 B 00J1aCTH MPOrpaMMHOI0 00ecrieueHus 1
JTAHHBIX
[TpuHIAIIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cets UHTEpHET

15 Pa3nenenue IP-ceTy Ha mOACETH C IIOMOIILIO
MAacoOK IoJceTen

16 CereBoe aIMUHUCTPUPOBAHUE
Bunpl nestensHoctu B cetu UHTEpHET.

17 Cepsucel Untepnera. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmanronnas 6€301MacHOCTb

19 BpenonocHbie mporpamMMHOe obecriedeHue u
METO/IbI OOPHOBI C HUM

20 [IpakTuueckas paborta o Treme
" AHTUBHPYCHBIE TPOTPaMMBbI"
Opranu3zaiuys JMYHOTO apXuBa UH(POPMAIIUH.

21 PeszepBHoe xonupoBanue. [laponbHas

3aluTa apxXuBa




22

HIndpoBanue JaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora 1o Teme
"udpoBanue naHHBIX"

25

WNudopmanusi, 1aHHbIE U 3HAHUSL.
HNubopmanroHHbIe TPOIIECCH B TIPHPO/IE,
TEXHUKE U 0OIIIECTBE

26

HenpepriBHBIE U IUCKPETHBIE BEIUUNHBI U
curHaisl. Heo0xoauMocTs AUCKpeTH3anum
nHpopmanuy, IpeTHa3HauYeHHOMN 1715
XpaHeHUs, nepeaadu U 00paboTKU B
1M(POBBIX cUCTEMAX

27

JIBonuHoe koaupoBaHue. PaBHoMepHbIe U
HepaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOILIEHUH, 3aTTUCAHHBIX C TOMOIIbIO
HEpaBHOMEPHBIX KOJIOB

28

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

29

EauHMIIBI ©3MEPEHHS KOJIMYeCTBa
nHpopMmanuu. AnpaBUTHBIN OAX0T K
OIICHKE KOJIMYeCcTBa HH(pOpMaLHu

30

CucTeMbl CUMCIICHUS

31

IlepeBox uncen U3 OJTHOM CUCTEMBI
CUHCJIEHMS B IPYT'YIO

32

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




CBs3b MCXKY HUMU

33

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

34

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

35

ApudmMeTrnueckue onepanu B
TTO3UIIMOHHBIX CHCTEMaX CUUCIICHHS

36

TponuHas ypaBHOBELIEHHAs! CUCTEMA
CUMCIICHHS

37

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

38

KoaupoBanue TeKCTOB

39

PactpoBoe xoaupoBanue n300pakeHUi

40

[IpakTrueckas padoTa o Teme
" Tuckperuzarus rpapuaecKoit
nHpopmarun"

41

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

42

Konuposanue 3Byka. Ouenka
nH(OPMALMOHHOTO 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. Ta0muirbt
NCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jlornueckue
TOKJECTBA. JJ0OKa3aTeNnbCTBO JJIOTHYECKUX
TOXIECTB C TIOMOIIBIO TAOJIHUI] HICTHHHOCTH

47

[IpakTuueckas padota o teme «Iloctpoenue
¥ aHaJIn3 TaOJMI[ HCTUHHOCTH B TAOJIMYHOM
MPoIIECCOpE

48

Jlormueckme omnepalru U orcpanuvn Haj
MHOXKECTBaMH

49

Jlormueckme omnepalru 1 orcpanuvn Haj
MHOXKECTBaMH

50

3aKOHBI aNTeOphI JIOTHKH. DKBUBAJICHTHBIE
peoOpa30BaHMsl JOTHYECKUX BBIPAKEHUM

51

Jloruyeckuie ypaBHEHUS U CUCTEMBI
ypaBHEHU U

52

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

53

Kanonuyeckue Gpopmbl TOrHUECKUX
BbIpaxkeHuil. CoBepIICHHbIE
TU3BIOHKTUBHBIEC 1 KOHBIOHKTHBHBIE
HOpMaJbHbIE (POPMBI, aJTOPUTMBI UX
MOCTPOEHHUSI 10 TaOIHIIe UCTUHHOCTH

54

Jlormyeckue 3j1eMeHTEL B COCTaBe
KOMIIBKOTCPA




55

Tpurrep. Cymmarop. MHOropaspsaHbii
CyMMaTop

56

[TocTpoeHne cxem Ha JOTHYECKUX
aJeMeHTaX. 3anuch JOTUYECKOTO BHIPAKECHHS
10 JJOTUYECKOM CXEME

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

be33HakoBbIe U 3HAKOBBIC TAHHBIE.
3HaKOBBIN OUT. JIBOWYHBIN TOTIOJTHUTEITHHBII
KOJT OTPULIATEIIbHBIX YUCEN

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 MATMHHOTO IIPEICTaBICHUS
LIEJIbIX U BEILIECTBEHHBIX YNCEID»

65

Anamms AJITOPUTMOB




Oranel pelieHns 3a1a4 Ha KOMIIBIOTEPE.

66 WNHcTpymMeHTaNbHBIE CPEACTBA: TPAHCIATOP, 1
OTJIATYMK, TPOPHINPOBIIHUK
Cpena nporpammupoBanus. Komnumsinuys u
67 MHTEepIpeTanus nporpaMm. BupryanbHbie |
MamuHbl. THTerprpoBanHas cpena
pa3paboTku
68 MeTo1bl 0TJIa KK TPOrpaMM 1
60 TuIBI IEPEeMEHHBIX B SI3BIKE |
MIPOTPaMMHPOBAHUS
70 O06paboTKa MENTbIX 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 nuana3oHe [IpakTuyeckas pabora | 0.5
o teme «Perienue 3aga4 MeToI0M '
nepedopa
78 HNuBapuaHT nukia 1
79 JIOKyMEHTUPOBaHHUE POrPAMM 1
80 OO6paboTka JaHHBIX, XpaHAIMIUXCS B (paitinax 1




81 Paz0buenue 3a1aun Ha MOA3aAauu
Hcnonb3oBanue cTaniapTHON OMONIMOTEKN

%2 si3pIKa mporpammupoBanus. [ToaximroueHue
OMOIIMOTEK MOAIPOTPAMM CTOPOHHHX
IIPOU3BOIUTENEHN

83 [oxamporpammsl (TIporeypsl ¥ (QyHKIHH)

84 [Toamporpammsl (ripotie1ypsl U GYHKITUHN)

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

26 (bpaxTansr). PexypcuBHBIE TTpOLIETYPHI U
¢byaknuu. Mcnons3oBaHue cTeka s
OpraHMW3aIuH PEKYPCUBHBIX BHI30BOB

87 [IpakTrueckas padoTa o Teme
"PexypcuBHBIE TOATPOTrPaMMBbI"

28 MoyIbHBIN TPUHLMI TOCTPOCHUS
MporpaMm

89 YucneHHbIe METOIBI

90 [IpakTnueckas pabota no teme «Huciaennoe
pelleHre ypaBHEHUID)

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

92 «[TpubnmxEHHOE BEIYUCICHHUE JTMH KPUBBIX
U Tiomaaeit Gpuryp»

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

94 O06paboTka CHUMBOJIBHBIX JTAHHBIX.




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

95

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

96

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

97

[IpakTiueckas pabora no teme "O6paboTka
CTPOK C UCTOJIb30BaHUEM (YHKIIMHA
CTaHJAPTHOU OMOIMOTEKH SI3bIKA
nporpaMMUpoBaHus"

98

I'enepamnus ciioB B 3agaHHOM anipaBUTE

99

MaccuBsl 4 OCNIEA0BATEILHOCTH YHCET.
[IpakTuueckas padoTa o Teme "3amnosHeHNE
MaccuBa"

0.5

100

O06001EHHbIE XapaKTEePUCTUKU MacCHBa

101

JIMHENHBIN MOKMCK 3aJJaHHOTO 3HAYCHMS B
MaccuBe. [IpakTudeckas pabora o reme
"JIMHENHBIN TONUCK 3aJaHHOr0 3HAUYECHUS B
maccube"

0.5

102

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

103

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

0.5




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

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

104 1 0.5
[Ipaktuyeckas padora o teme "bricTpas
COpTUpPOBKA MaccuBa'
JIBOMYHBII OUCK B OTCOPTUPOBAHHOM

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

106 JIByMepHbIE MacCUBBI (MaTPHUIIbI) 1

107 Anroput™bl 00pabOTKH MaTpHIL 1

108 Pemrenue 3amay agann3a JaHHBIX 1

109 CpelnctBa TEKCTOBOTO MpolLeccopa 1

110 KomnbrorepHast BEpCTKa TEKCTA 1
[IpakTrueckast pabota mo Teme "BépcTka

111 JIOKYMEHTOB ¢ MAaTEMaTUYECKUMHU 1 1
dbopmynamu"

112 HNHCTpYyMEHTHI perieH3uPOBaHUS 1

113 [IpakTuueckas pabora o Treme | |
"MHOTOCTpaHUYHbIEC IOKYMEHTHI"
Ob6naunblie cepBuchl. KomiekTuBHas padorta

114 c ,Z[OK‘}‘/MeHTaMI/I. [TpakTuueckas paboTa no | 0.5
teme "KomnexktuBHas 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 GpyHKIHH.
[Ipaktuyeckas padora o teme "Harmsanoe

119 MIpE/ICTaBICHUE PE3YIbTATOB | 0.5
CTAaTHCTUYECKOUN 00pabOTKH TaHHBIX B BUC
Jiarpamm CpeicTBaMH peaaKTopa
ANIEKTPOHHBIX Tabnui"
Jluauu tpenna. [lpakruueckas padoTta o

120 teme "[logbop auHMM TpeH a, 1 0.5
MIPOTrHO3MpOBaHue"
[Tonbop mapamerpa. [IpakTrueckas pabora

121 1o Teme "UucneHHoe peleHre ypaBHEHUN ¢ 1 0.5
MTOMOTIIBIO TI0100pa mapamerpa'
OnTumMu3anus Kak MOUCK HAMITy4IlIero
pElIeHUS B 3a/IaHHBIX YCIOBUSX.

122 [IpakTuueckas padota o teme "Pemienue 1 0.5
3a/1a4 ONTUMHU3ALUH C TIOMOLIBIO
ANEKTPOHHBIX 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 ungposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoTsbI padoThI pecypest
KonunuectBo napopmanuu 1
ANTOPUTMBI CKATUA TaHHBIX 1
3 Anroput™m Xaddmana 1
4 [IpakTnueckas padota no teme "CxaTue 1 1
JTAHHBIX C TTOMOIIBIO anroput™Ma Xaddmana'
5 Anroputm LZW 1
AJNTOPUTMBI CKaTHsI TAHHBIX C TIOTEPSIMHU.
6 [IpakTrueckas padota o teme "Cxxarue | 0.5
JTaHHBIX ¢ ToTepsimu (anroputMmbl JPEG, '
MP3)"
7 CkopocCTh nepeayu JaHHbIX 1
8 [TomexoycToNYMBBIE KOIbI 1
9 [IpakTnueckas pabora o treme | |
"[TomexoycToiuuBbIE KOABI"
Cucrtembl. KOMIOHEHTBI CHCTEMBI U UX
10 B3aumo/ieiictBue. CucteMHslil 3¢ dekT. |
VYnpasnenue kak nH(GOpPMAMOHHBIN
npouecc. ObpatHas cBsI3b
11 Mojenu 1 MOJIETUPOBAHUE 1
12 I'pader 1
13 Pemienue 3a1a4 ¢ nomousio rpagon 1




14

HepeBbs

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

16 BBIMIPBIIIHON CTPATEruu B UTPE C TIOJHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa

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

19 MammuHa TrrOpHHra Kak yHUBepcaabHas
MOJIeJIb BeIunciieHuil. Tesuc Yépua—
TrroprHra
[IpakTnueckas paborta o treme

20 "CocTaBiieHHE MPOCTON MPOrpaMMBbl IS
MamuHbl Teropunra"

21 Mammna [locta

22 Hopmansnbie anropudmer MapkoBa
AJITOPUTMHYECKH HEpa3peIIuMble 3aJauu.

23 3azada octaHoBa. HEBO3MOXKHOCTE
aBTOMATHUYECKOM OTIaJKU IPOrpaMMm

24 CnoXHOCTh BBIYUCIEHUI
ITouck mMpoCTHIX YKCeN B 3aJJAHHOM

25 JIMaIa30He ¢ HOMOIIBIO AITOPUTMA «PELIETO
Oparochenar

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

7 MHoropaspsIHble LENbIe YNCIIa, 3aJa4n

JUTMHHON apu(METHKH




28

[TpakTuaeckas pabota mo teme "Peanm3amus
BBIYMCIIEHUI C MHOTOPA3psIHbIMU YKcaamu"

29

CrnoBapu (accollMaTUBHBIE MACCHBHI,
oTtoOpaxenus ). Xam-tadbmuiel. [Toctpoenne
aJ1(haBUTHO-9aCTOTHOTO CIIOBAPS IS
3aJJaHHOTO TEKCTa

30

[IpakTnueckas padbora o teme "[loctpoenue
aJ1(haBUTHO-9aCTOTHOTO CIIOBAPS IS
3aJJaHHOTO TeKcTa"

31

AHann3 TekcTa Ha €CTeCTBEHHOM SI3BIKE.
Brinenenne nmociie1oBaTeIbHOCTEN 1O
mabsiony. PerynspHbie BEIpaKEeHHS.
YacTOTHBIN aHATIN3

32

[IpakTuueckas padota o teme "Ananus
TEKCTa HAa €CTECTBEHHOM S3hIKe"

33

Crexu. AHaM3 TPaBUIILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brrauciienue apumMeTn4eckoro BeIPaKeHHS,
3alMCaHHOTO B IOCTPUKCHOU hopme

35

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

36

Ouepenu. Vcrionp30BaHUE OYepEIH IS
BPEMEHHOT'O XPaHCHUS JaHHBIX

37

[IpakTuueckast paborta o Teme
"Ucnonw3oBanue ouepenn”

38

JlepeBbs. Peanu3zanus gepesa ¢ IOMOIIBIO
CCBIJIOUHBIX CTPYKTYp. /[BonuHbIE




(bunapnsie) nepesbs. [locTpoenue nepesa
JUTSL 33JJAaHHOTO apHU(PMETHIECKOTO
BBIPAKCHHUA

39

[IpakTuyeckas pabora 1o Teme
"Ucnonb30BaHue 1€PEBHEB /JIs1 BHIYMCICHUS
apu(METHIECKUX BhIpa)KEHUI"

40

PexypcuBHBIE aqrOopuTMBI 00X0/a IepeBa.
Hcnons3oBanue cTeka u ouepeau st 00xoa
nepeBa

41

PexypcuBHBIE aqTOpuTMBI 00X0/a JIepeBa.
Hcnons3oBanne cTeka U ouepean st 00xoa
nepeBa

42

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

43

O6xox rpada B rmyouny. O6xon rpada B
NIUPUHY

44

KonndecTBo paznuyHbIX MyTed MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIMKIN4ecKoro rpagda

45

Anroput™m JIeHKCTpBHI.

46

[MpakTrueckas padoTa no Teme "Brruncienue
JUTMHBI KpaTYalIero IMyTH MEX1y
BepinHamu rpada (anroput™ Jledkerpsr)”

47

Anropurm ®noiaa—yY opamuia

48

33)13‘{1/1, peuracMbIC € MOMOIIBIO
AAHAMHWYCECKOI'O IpOTpaMMHUPOBaHUS:




BBIUMCIIEHUE PEKYPCUBHBIX (PYHKIUI

[IpakTuyeckas padora no teme "Beruncienne

49 PEKYpPCHBHBIX (DYHKIUH C TOMOIIBIO 1
JMHAMHYECKOI0 IporpaMMupoBanus”
3aiauu, penraemMbie ¢ MOMOIIBIO
50 JMHAMHYECKOI0 IPOrPaMMUPOBAHHUS:
IIOJICYET KOJIMYECTBA BAPUAHTOB
[Ipaktuueckas padota o teme "lloacuér
51 KOJIMYECTBA BAPUAHTOB C TIOMOIIIBIO 1
JUHAMHAYECKOTO MPOTPaMMHUPOBAaHUS"
3agauu, pernaeMpie ¢ TOMOIIBIO
52 JMHAMHYECKOTO TPOrpaMMHUPOBAHUS: 3a/1a4H
ONTUMHU3ALIUU
53 [TonsiTHe 0 mapagurMax MPorpaMMHpPOBAHUSL.
0O0630p SA3bIKOB IPOTPaMMHUPOBAHUS
54 [TonsaTre 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMUPOBAHUH
55 O0BexTh!I U Ki1accel. 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-
OPHUEHTHUPOBAHHOTO MOAX0/1a
59 [IpakTtnyeckas pabdora "Pa3paboTka npocToit 1
IIPOrPaMMBI C UCIIOJIB30BAHUEM KJIACCOB'"
60 Wukancynauus. [Ipaktuaeckas pabota 1o 0.5




teme "Pa3paboTka Kinacca, UCTIOIb3YIOMIErO

MHKaICyIsuuo"

61 HacnenoBanue. [lomumopdusm

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

63 Cpenpbl ObICTpO# pa3pabOTKH MPOTPAMM.
[IpoexTupoBanue nHTEpdeiica moubp30BaTemns

64 [IpoexTupoBanue nHTEpdeiica noap30BaTess

65 Hcnonp30BaHNE TOTOBBIX YIIPABISIEMBIX
3JIEMEHTOB JJIsl HOCTPOeHusl uHTepgeiica

66 [IpakTnueckas pabota no teme "Pa3paboTka 1
MpOrpaMMsl ¢ rpaduueckuM uHTepdeiicom”

67 N3yuenne BTOpOro s3bka
IPOrpaMMHPOBAHUS

68 N3ydenune BTOpOro si3bIka
IPOrpaMMHUPOBAHUS

69 OTansl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO
MO/IEIIUPOBAHUS
JluckpeTu3anus npu MaTeMaTHueCcKOM

70 MO/IETIMPOBAHUH HEIPEPHIBHBIX ITPOLIECCOB.
MoaenupoBaHue JBUKEHUS

71 [IpakTuyeckas paboTta o Teme |
"MoaenvupoBaHue JBUKEHUS"
MoenupoBaHue OMOIOTHYECKUX CUCTEM.

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

7 MaremaTHuecKie MOJEIH B SKOHOMUKE.

BrruncauteabHbie SKCIICPUMCHTEI C




MOJCIIAMH

BeposarnoctHeie monenu. [Ipaktudeckas
pabota o Teme "MIMuTanioHHOE

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

75 KomnsrorepHoe Moie1MpoBaHe CUCTEM
yIpaBiIeHUS

76 O06paboTKa pe3yIbTaTOB IKCIIEPUMEHTA

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

73 3anpocsl Ha BEIOOPKY JaHHBIX. 3allPOCHI C
napamMeTpamu. Beraucisiemsie mosis B
3ampocax

79 [IpakTuueckas padota o teme "PaboTa ¢ |
roToBoi 0a3oi qa”HHBIX"
MHuororta0anyHsie 0a3bl JaHHBIX. THIIBI

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

81 [IpakTuueckas padota o Teme "PazpaboTka 1
MHOTOTA0IMYHOHI 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

23 [IpakTnueckas pabota no Teme "3anpocsl K |
MHOTOTA0IM4YHOH Oa3e naHHBIX"

84 SA3bIk ynpasnenus ganabiMu SQL

g5 [IpakTuueckas pabota o Teme "YmnpaBieHue 1
JAHHBIMM C TIOMOIIBIO A3bIKa SQL"

26 Hepensitimonnsie 6a3bl JaHHBIX. DKCIEPTHBIC

CHUCTCMBI




87 WHTepHeT-npuiioxxeHus

[TonsiTuE O CEpBEPHOM M KIIMEHTCKOM YaCTIX
88 caifta. TeXHOJIOTrUs «KJIUEHT — CEepBEp», €€
JOCTOWHCTBA U HEJIOCTATKU

89 OcHoBslI sa361ka HTML

[IpakTnueckas pabota no teme "Cosnanue

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

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

96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha s3bike JavaScript
98 ®opMmbl Ha BeO-CTpaHHUIIE

[IpakTuueckas pabota o teme "O6padboTka

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

Koppekius 1Bera. O0eclBEYMBAHHUE IIBETHBIX
M300paxeHuit




BBox n3o0pakeHuii ¢ MCTIOIh30BaHUEM
Pa3IUYHBIX TU(PPOBBIX YCTPOUCTB.

102 I[TpakTuueckas pabora no teme "OGpaboTKa 05
¢ poBeIxX GoTorpadpuit”
Perymb. Pabota ¢ oGmactsimu. OUIbTPHI.

103 [Ipaktuyeckas padora no teme "Perymb 0.5
undpoBbIx Gororpaduit”
MHorocnoiiasle n3o00paxxenus. TekcToBbie

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

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

106 [IpakTrueckas padboTa o Teme 0.5
" AHUMUPOBaHHbBIC U300paKECHUS"

107 Bekropnas rpaduxa. Bekropuzammst
PacTPOBBIX U300PAKCHUIM

108 [IpakTrueckas padota o Teme "BekTopHas 1
rpaguka"

109 [IpuHIMIBI HOCTPOCHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJeNei

110 [IpakTuueckas pabota no teme "Co3nanue |
MPOCTHIX TPEXMEPHBIX MOee"

111 Cetounbie Moiend. Matepuaiibl

12 IIpakTryeckas paborta no teme "CeTouHble 1
monaenn"

113 MonenpoBaHue UCTOYHUKOB OCBELICHHUSI.

Kamepsl




114 [Ipaktuyeckas pabdora no Teme "Penaepunr" 1 1
115 AnnutuBHble TexHOJOruu (3D-nipuHTEpHI) 1
116 [IoHATHE O BUPTYaIbHOM PEATILHOCTH U |
JOTIOJIHEHHOHN 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 PezepBHoe Bpemst 1
127 Pe3epBHOE BpeMst 1
128 Pe3epBHOE BpeMmst 1
129 PesepBHoe Bpems 1
130 Pe3epBHOE BpeMmst 1
131 Pe3epBHOE Bpemst 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

* Undopmatuka (B 2 yactsx), 10 kinacc/ Cemakun W.I'., lllenna T.1O.,
[Iectakosa JI.B., O0miecTBO ¢ orpaHu4eHHOI 0TBEeTCTBeHHOCTHI0O « BUIHOM.
Jlaboparopus 3HaHU»; AKITMOHEPHOE 0011IecTBO «3/1aTenbCcTBO
«IIpocsewenue»

* Undopmatuka (B 2 yactsx), 11 kinacc/ Cemakun W.T'., Xennep E.K.,
[ITecrakosa JI.B., O0miecTBO ¢ orpaHndeHHON 0TBETCTBEHHOCTHI0O « BUHOM.
JIaGopatopus 3HaHui»; AKIIMOHEpHOE 001IecTBO «M3n1arenbcTBO
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Cemaxun U. I'. Undopmatuka. 10—11 knaccel. ba3oBblil ypoBeHb :

metonuyeckoe nocobue / U . I'. Cemakun. — M. : BUHOM. Jlabopatopus
3Hanmi, 2016.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bubnmoreka [{OK https://m.edsoo.ru
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