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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIN ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMsl pa3pabOoTaHa Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM
OCBOCHMSI OCHOBHOM  00Opa3oBaTe€NbHOM  NPOrpaMMbl  CPEIHEr0  OOMIEro
oOpazoBanusi, npeacraBieHHbx B PI'OC COO, a takxke ¢enepanbHOl padoueit
IPOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHoOpMaTuke Ma€T NpelCTaBlIeHUWE O LeNsux, oOien
CTpareruu OOydYeHHUs, BOCHUTAHUS M Pa3BUTHUS OOyYarOUIUXCS CpEACTBAMU
yuebHoro mpenmera «MHdopmaTukay Ha YriyOJEHHOM YpPOBHE, YCTaHABIMBACT
00s3aTeNbHOE MIPEIMETHOE coJiep>KaHHue, npeycMaTpuBaeT ero
CTPYKTYpUPOBAHHUE 1O pa3jiesiaM U TeMaM Kypca, ONpeAessieT pacupeleIeHUe ero
o kiaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpeiesieHue y4eOHbIX 4acoB
M0 TEMAaTUYECKUM pazfieaM Kypca U PEKOMEHIyeMyk  (IIPUMEPHYIO)
MOCIEAOBATEILHOCTh ~ MX  HM3YyYeHHUS C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKH Y4eOHOro IMpoliecca, BO3PACTHBIX
0COOEHHOCTEH 00yUYaroImMXCS.

[TporpamMma o uHpOpPMATHKE OMPEENIIeT KOJTUISCTBEHHBIE U KAUYECTBEHHBIC
XapaKTEPUCTUKU YUYEOHOT0 Marepuaia Jijisl KaXJaoro rojaa M3ydeHus, B TOM YHCIIe
U1 COAEPXATEIbHOTO HAINOJHEHHUS Pa3HOro BUAA KOHTPOJS (IPOMEXKYTOUHOM
aTTecTaluu oOyuaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rocyapCcTBEHHOM UTOroBoil arrecrauuu). [IporpamMmma no nndopmaTtuke sBisercs
OCHOBOM JJIi COCTaBJIEHHUS AaBTOPCKUX Y4YEOHBIX @IpOrpaMM U Y4YEOHHKOB,
OYPOYHOI'O IUIAHUPOBAHUSI Kypca YUUTENIEM.

Nudopmartuka B cpennem o01ieM 00pa3oBaHUM OTPAKALT:

CYIIHOCTh HMH(POPMATHKH KaK HAyYHOW JAMCUUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKaHUsI U BO3MOKHOCTH aBTOMATHU3allMU MH(POPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE = O0JIaCTH  TpUMEHEHUs  WH(POPMATHUKH, TPEXKIAE  BCETO
MH(GOPMAaIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JeSITeIbHOCTH.

Kypc uHbOopMaTHKU 11s1 YPOBHSI CPEIHETO OOIIEro oOpa3oBaHMs SIBISETCS
3aBepUIAIONIMM JTAllOM HEMPEpPhIBHOW TMOATOTOBKM OOydarommxcs B 00JacTH
MHPOPMATUKNA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha cojiepkaHue Kypca MH(OOPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUS U
OMBIT  TIOCTOSSHHOTO  TNPUMEHEHHS  HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM, AT TEOPETHUUYECKOE OCMBICICHHE, MHTEPIPETAlMI0 U 0000IIeHHe
ATOTO OTIBITA.



Pesynbprarel  yrmyOnéHHOro ypoBHA U3y4eHHS y4eOHOro mpenmMera
«UudopmaTtka» OpUEHTHPOBAHBI Ha TOJYyUYEHHE KOMIIETEHTHOCTEH IS
nocienymomneil npodeccuoHanbHOM JEATEIbHOCTH Kak B paMKax JaHHOM
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0acTsax. OHU BKJIIOYAIOT B ceOs:

OBJIQJICHUE KIFOUEBBIMU TOHATHUSIMH W 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCS JaHHAas TMpeaMeTHas 00JIacThb, PAClNO3HABAHME COOTBETCTBYIOIIUX UM
MIPU3HAKOB U B3aUMOCBS3€H, CIOCOOHOCTh IEMOHCTPUPOBATH PA3JIMYHBIE MOIXOIbI
K M3YYCHHIO SIBJICHUM, XapaKTEPHBIX I U3y4aeMOi peIMEeTHON 001acTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETHYECKUE 3a]layu,
XapakTepHbIE JUIsl MCIOJIb30BAHUS METOAOB M HWHCTPYMEHTapus JaHHOU
MpeaMETHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JAaHHOW MpeAMETHOM O00JIaCTH KaK IE€JIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPUM), OCHOBHBIX CBA3SX CO CMEXHBIMH O00JIACTSIMU
3HAHUU.

B pamkax yriayOn€HHOTro ypoBHSI M3y4eHMsI MH(OPMATHKH 00ECIIEUNBACTCS
LeJICHANPABJICHHAs] MOATOTOBKAa O0yYarouuxcsl K MPOJODKEHHI0 00pa3oBaHUsS B
OpraHu3anusXx  MpoPEeCcCHOHATBLHOTO  00pa3oBaHMS IO  CHEHUATBHOCTSIM,
HETNOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
OporpaMMHasi MH)XEHEpHs, MHPOpMaIMOHHas 0e30MacHOCTb, WH(OpPMAIIMOHHBIE
CUCTEMbl M TEXHOJIOTMH, MOOWJIBHBIE CHUCTEMBl U CETH, OOJbIINE JaHHbIE W
MallMHHOE O0y4YeHue, NPOMBIIUICHHbI MHTEPHET BeELIEH, MCKYCCTBEHHBIN
MHTEJUIEKT, TEXHOJIOTUM OECIpOBOAHON CBSI3U, POOOTOTEXHMKA, KBAaHTOBBIC
TEXHOJIOTUH, CUCTEMBI PACIpPEACIEHHOIO PEECTPa, TEXHOJOTWH BHUPTYAJIbHOW WU
JIOTIOJTHEHHOM peaibHOCTEM.

OcHoBHast 1enb u3ydeHus yueOHoro mnpeamera «MHpopmatukay Ha
yriyOJ€HHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHus — oOecredeHue
JanbHENIIEero pa3BUTUS HMH(DOPMALMOHHBIX KOMIIETEHUMU O00ydYaroumerocs, €ero
TOTOBHOCTH K JKM3HU B YCJIOBUSX Pa3BUBAIOIIETOCS MH(OPMALMOHHOTO O0IIEeCTBa
U BO3pAaCTaloIled KOHKYPEHLMM Ha pBIHKE Tpyna. B CBfA3M C 3TUM H3ydeHHE
uHpopmaTuku B 10-11 knaccax JoKHO 00ECTIEUHTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, OCHOBAaHHOTO HAa MOHMMAHUU POJIU
uH(pOpPMATUKK, HWHOOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHUECKOTO U AJITOPUTMHUYECKOTO MBIIIIJICHUS;

c(OPMUPOBAHHOCTh YMEHHMH pa3nuyaTh (aKTbl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETb MX CBSI3b C KPUTEPUSIMH OLICHUBAHUS M CBA3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOMN LIEHHOCTEN, IPOBEPATH HA JOCTOBEPHOCTh U
000011aTh HHpOPMAITHUIO;



cOPMHUPOBAHHOCTh  TPEJCTABICHUA O BIUSHUM  HWHPOPMAIMOHHBIX
TEXHOJIOTUA Ha KHU3Hb YEJOBEKa B OOIIECTBE, MOHMMAHHE COIUAIBHOTO,
HAKOHOMHUYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOIO, IOPUIUYECKOTO, MPUPOIHOTO,
APrOHOMHUYECKOTO,  MEIUIMHCKOTO ¥ (PU3HOJOTUYECKOTO  KOHTEKCTOB
WH()OPMAITMOHHBIX TEXHOJOTH;

MPUHATHE TPABOBBIX U 3TUYECKUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HaHUE OTBETCTBEHHOCTH JIIOJEH, BOBICUYEHHBIX B CO3/IAHHE U UCIIOJIb30BAHUE
UH(OPMAITMOHHBIX CUCTEM, paclipocTpaHeHnue nH(OpMaIny;

CO37laHUE YCJIOBHMM Ji1 Pa3BUTHUS HABBIKOB Y4€OHOM, MPOEKTHOW, HAy4HO-
UCCJIEIOBATENILCKOM U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHpopMaTrKay BBIIEISIOTCA YEThIPE
TEMaTUYECKHUX pa3zela.

Paznen «llu¢gpoBasi rpaMOTHOCTBY» MOCBALIEH BOIPOCAM YCTPOKCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IU(POBOTO  OKPYKEHUS, BKIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPECTB ONEPALIMOHHON CUCTEMBI, padoTe B
cetu VIHTEpHET MW WCNONB30BAHUIO WHTEPHET-CEPBUCOB, HH(POPMALMOHHOU
0€30I1aCHOCTH.

Paznen «Teopermueckue OcCHOBbI HHGpOPMATHKH» BKIIOYAET B ceOd
NOHATUIHBIA anmapar HUHPOPMATUKH, BOMPOCH KOAMPOBAHUA HHPOPMAIIUH,
U3MepeHuss MHOOPMAIIMOHHOTO O00BhEMa JTaHHBIX, OCHOBBI aJIreOphl JIOTUKH W
KOMITBIOTEPHOT'O MOZEIIUPOBAHUS.

Paznen «AaropurMbl M NpPOrpaMMHPOBAaHMe)» HANpAaBIEH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3pabOTKy aITOPUTMOB U OIEHKY UX CJIOXKHOCTH,
dbopMHpOBaHrE HABHIKOB peaiU3alliy MPOrpaMM Ha S3bIKaX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AHdpopmManmoHHbIE  TEXHOJOrHM»  IIOCBSIIEH  BONpoOcCaM
MPUMEHEHUS WH()OPMAIIMOHHBIX TEXHOJIOTUH, pPEaM30BAHHBIX B MPUKIIATHBIX
IPOrpaMMHBIX IIPOJIYKTaX U UHTEPHET-CEPBUCAX, B TOM YHUCIIE B 33/1a4ax aHajau3a
JAHHBIX, HMCTOJB30BAHHMIO 0a3 MAaHHBIX U DJEKTPOHHBIX TAaOMUI[ IJis pEelIeHUs
NPUKJIAJHBIX 3a7a4.

B npuBenénHoM nanee coaepxanHuu ydeOHoro npeamera «ubopmatrkay
KYPCUBOM  BBIJICJICHBl  JIOTIOJTHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOIST B
00s13aTeNbHYI0 IporpaMMy OOy4Y€eHUs, HO MOTYT OBbITh MPEIOKEHBI JI1 U3yUCHUS
OTJICTTLHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCS.

YrnyOn€éHHbld  ypoBeHb H3y4YeHUsS HMHPOPMATUKU PEKOMEHIYyeTCs IUis
TEXHOJIOTUYECKOTO0  MPOQuUiIsi, OPUEHTUPOBAHHOIO HAa  WHXKEHEPHYIO W
nHDOpMAITMOHHYIO Ccdephl IeATEeTbHOCTH. YTIYOJEHHBIA YpPOBEHb W3yUYCHUS
nH(DOpMATHKNU 00ECTICYNBALT: MOATOTOBKY OOYYAIOIINXCS, OPUCHTUPOBAHHBIX Ha



CHENUAIBbHOCTH B 00JacTh HWH(POPMAINMOHHBIX TEXHOJIOTHH W WHKEHEPHBIC
CHEIUATBHOCTH, y4YacTUE B MPOEKTHOM M HCCIEIOBATEIbCKOM JIeATeTbHOCTH,
CBA3aHHOM C COBPEMEHHBIMH HAIpaBICHUSIMU OTpacid HHPOPMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJMMIIUAAaX U cAayde
EnmHoro rocymapcTBeHHOTO SK3aMeHa 1o nH(popMaTHKe.

[TocnenoBaTenbHOCTh M3YYEHHS] TEM B Mpefesiax OJHOTO Tofa OOy4eHHS
MOXET OBITh M3MEHEHAa 1O YCMOTPEHHUIO YYHUTENS TPH MOATOTOBKE paboueit
IPOrpaMMbl ¥ TOYPOUHOTO TIJIAaHUPOBAHMUS.

OO111ee 4Kciio YacoB, PEKOMEHIOBAHHBIX /I U3y4eHUS] UHPOpMATUKU — 272
yaca: B 10 kitacce — 136 yacoB (4 yaca B Henento), B 11 kiracce — 136 gacoB (4 yaca
B HEJIETIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Mudposass rpaMOTHOCTD

TpebGoBanusi TeXHUKM OE30MACHOCTM U THUTHEHBI TpU pabore ¢
KOMITHIOTEPAMH M IPYTUMHU KOMITOHEHTaMH ITU(DPOBOTO OKPYKEHUS.

[TpuHIIMTIBI PAaOOTHI KOMIBIOTEPOB W KOMIBIOTEPHBIX CHUCTEM. APXHUTEKTypa
¢on Heiimana. ABTOMAaTHYECKOE BBIOJIHEHHUE MPOTPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAasT W JOJTOBpeMeHHas mnamsiTb. OOMEH JaHHBIMH C
noMomIbio rH. KoHTposuiepbl BHEMIHUX YCTPOUCTB. [IpsMOi JOCTYI K TaMSITH.

OCHOBHBIE  TEHJICHUWH  Pa3BUTHUSA KOMITBIOTEPHBIX ~ TEXHOJOTHIA.
[TapannensHbie BBIYWCIICHHUS. MHoronpoueccopHsie CHCTEMBI.
Cynepkomnbrotepbl. PacnpenenéHapie BHIYMCIUTEIbHBIE CUCTEMBI M 00paboTKa
OonpIMX JaHHBIX. MoOwWibHBIE HUGPOBBIE YCTPOMCTBA M WX pPOJIb B
KOMMYHHUKALIUSAX. BcerpoenHblie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
PoGoTu3npoBaHHbIe MPOU3BOICTBRA.

[IporpammHOe oOecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. BubI
IpOrpaMMHOro obecredeHus: U uX HazHaueHwe. OCOOEHHOCTH MPOTPAMMHOTO
oOecrieueHrss MOOWJIBHBIX ycTpoucTB. [lapaienbHoe mporpaMMHUpPOBaHUE.
CucteMHoe mnporpammHoe oOecreuenue. OnepalOHHbIE CUCTEMbI. Y THIIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W ACUMHCTAUIAIUSA  IPOTPAMMHOIO
oOecreyeHus.

daitnoBbie cucTembl. [IpuHIMIIBI pa3MellieHus W UMEHOBaHUA (ANMIOB B
nonroBpeMeHHou namatu. [11aGaons! Ay onucanus rpynm Ganios.

[Iporpammuoe obecnieuenue. JluneH3npoBanrue MPOrpaMMHOro 0OecriedeHus
n uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOJHOE MTPOTPAMMHOE
oOecnieueHne. KomMepueckoe 1 HEKOMMEPUECKOE HCIIOJIb30BAHUE MTPOTPAMMHOTO
obecrieueHnss U 1HUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBacMas
3akoHomarenbCcTBOM Poccuiickoii denepanuu 3a HENPAaBOMEPHOE HMCIIOIb30BAHUE
MIPOTPaAMMHOTO O0ecriedeHus U IMUGPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUSI U ANNIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresbie potokodbl. Cetb UHTEpHET. Anpecanus B cetn MHTepHeT. [IpoToKombI
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moxcetm ¢ momoumipto macok mnoxacereil. CereBoe
anMuHucTpupoBanue. [lojlydeHre JaHHBIX O CETEBBIX HACTPOWKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3UM C y37a0M ceTh. OnpeneneHue mapupyTa JIBHKEHUS
MIaKETOB.

Buner  pestenbHocT B cetm  MutepHer. CepBuckl  HMHTepHeTa.
['eonnopmMaImoHHbIe CUCTEMBI. | €0IOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hanpumep, JoKarus MOOWUIBHBIX TeledOHOB, OIpPEACIICHUE 3arpy’KEHHOCTH
aBTOMAarucTpaseil), HHTEpHET-TOPTOBIIsA, OpPOHUPOBAHUE OUIIETOB U TOCTUHHUIL.

['ocynapcTBeHHBIE AJEKTPOHHBIE CEpPBUCHI M yciyrd. ColuanbHbIE CETU —
opraHu3anusi KOJUIGKTHBHOTO B3aWMOJCUCTBUS W oOMeHa naHHBIMH. CeTeBoi
ATUKET: TMpaBWiIa MOBeACHUs B KubOeprpoctpaHnctBe. [IpoGiiema MNOIIMHHOCTU
noyiyaueHHoU nHopmaiuu. OTKpeIThIE 00pa30BaTENbHbIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AaHHBIE C HCIIOJIb30BAaHUEM
MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoTuid. O0mue mpoOieMpl 3aIuThl
uHpopmarun  u  uHpOpManmoHHOW  Oe3zomacHocTH. CpencTBa  3alIUTHI
uH(pOpMAIIUM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHpopMaIlMOHHBIX  cucTemax. IIpaBoBoe oOecrieueHne UWHGOPMAIIMOHHON
0€30MacCHOCTH.

[IpenotrBparnienue HECAHKIIMOHUPOBAHHOTO nocTyna K JIMYHOU
KOH(UJIESHIUAIBHOW MH(POpMAINU, XPaHAIICHCS Ha MEPCOHATLHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoMcTBax. BpemoHocHoe mporpaMmMHoe 0o0ecreueHrue U CrocoObl
O00ppOBI C HUM. AHTHUBUPYCHBIE TMporpaMMbl. OpraHusaius JHAYHOTO apXuBa
uHpopmanuu. PezepHoe konuposanue. [laposbHas 3anuTa apxusa.

[[InppoBanue npaHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IIUQPHI.
[Mudper npoctori 3amensl. [ludp Lezaps. [udp Buwxkenepa. Anroputm
mudpoBanus RSA.

Teopernueckue 0CHOBbI HHPOPMATUKH

Nudopmarnus, nanusie u 3HaHus. MHopmanmoHHbie mporeccsl B MPUPO/IE,
TEXHUKE U OOLIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTU3aluu WHGOpPMAIMU, TPEAHA3HAYCHHOW /Jig XpaHEHUs, Mepenadyul u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBonuHoe KomupoBaHHE. PaBHOMEpHBIE W  HEPABHOMEPHBIE  KOJIBL.
JlekonupoBaHue COOOIIEHHM, 3aMUCAaHHBIX C MOMOIIbI) HEPAaBHOMEPHBIX KOOB.
Ycnosue @Pano. IlocTpoeHue OMHO3HAYHO AECKOAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. Enunuiibl n3mMepenusi KonmuectBa uHpopmanuu. AndaBUTHBIN MOIX0M K
OIICHKE KOJMYeCTBa MH(POPMAIIUH.

Cuctembl cuucieHus. Pa3pépHyTas 3amuch HENbIX W JIPOOHBIX YHCEN B
MO3UIMOHHOW cucTteme cuuciieHusi. (CBOWCTBAa MO3WMLIMOHHOM 3allMCH  4HCIa:
KOJIMYECTBO ITU(pP B 3aMKCH, MPU3HAK JEIUMOCTH YUCIAa HA OCHOBAHUE CHCTEMBI
CUHMCJIEHUS. AJITOPUTM TE€PEBO/JIa LEJIOro YKcia U3 P-WuHON CUCTEMBbI CUMCIICHUS B
JECATUYHYI0. AJTOPUTM MepeBoja KOHEYHOW P-myHO ApoOM B JECATUYHYIO.
AJITOPUTM TIEpeBOJA 1IEJIOr0 YHUCIa U3 JACCATUYHOM CHUCTEMBI CUMCIIEHUs B P-
nuHyto. IlepeBox koHewHOU pAecsaTUYHOW apodbu B P-uunyro. JIBomunas,
BOCBMEpPHUYHAS U IIECTHAAATEPUYHAs CUCTEMbl CUMCIICHHS, CBSI3b MEXKIY HUMHU.



ApudmMernueckre omnepanuy B MO3UIMOHHBIX CHCTEMaX CUHCIEHUS. TpouwdHas
YPAaBHOBEILICHHAs! CUCTEMA CUUCIICHUS. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUSI.
Komupoanue TtekctoB. KomupoBka ASCIl. OpHoOalTHBIE KOJIUPOBKHU.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenue uHGOpMAIIIOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHUN.

KogupoBanne  m3o0paxkenuit. Omenka  HHPOPMAIMOHHOTO  00BEMA
rpauUecKuX TaHHBIX MPU 3aTaHHBIX PA3PEIICHUN U TITyOMHE KOAUPOBAHMS IBETA.
[IBetoBbie Monenu. BekTtopHoe konmupoBanue. @opmarsl rpaduyeckux Qaitios.
Tpéxmepnas rpaduka. OpakranbHas rpadpuka.

Koauposanue 3Byka. OlieHKa HHPOPMALIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
IIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIIHOCTH KOAUPOBAHUSI.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHUS. BbICKa3bIBaTelbHbIE (HDOPMBI
(npenukatsl). KBaHTOPBI CyII€CTBOBAHUS M BCEOOLTHOCTH.

Jlornueckue omnepauuu. TaOmuibl MUCTUHHOCTH. JIOTMYECKHE BBIPAKEHUS.
Jlormueckue TtoxzaecTsa. Jloka3aTenbCTBO JOTHUYECKUX TOXKIAECTB C ITIOMOIIBIO
Ta0JIMI] UICTUHHOCTH. Jlorudeckue onepaiyy U onepaluyd HaJl MHOKECTBaMHU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEoOpa3oBaHUs JIOTUYECKHUX
BbIpaKeHNU. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHUI.

Jlornyeckue GyHKUIUUA. 3aBHCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
GYHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIE CUCTEMBI TIOTUUECKUX (DYHKIIHM.

Kanonnueckne  gopmbl  sormueckux  BolpakeHuil.  CoBepIICHHbBIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHBHBIE HOpPMaJibHbI€ (POPMBI, aJITOPUTMBI HX
MOCTPOCHUS 110 TaOJIUIIE UCTUHHOCTH.

Jlormyeckue »sieMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropa3psasabii cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKUX 3JIEMEHTaX IO
3aJIaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOMN CXEME.

[IpencraBneHne neNbIX 4YUCET B MaMATH KOMIIblOTepa. OrpaHM4eHHOCTH
JIVana3oHa YUCeNl MpPU OrPAaHMYCHUU KOJMYecTBa paspsaoB. llepenomnenue
pa3psTHOM CeTKH. be33HakoBbIE M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIH
JOTIOJIHUTEINIbHBIN KO/ OTPULIATEIIbHBIX YHCEN.

[TobutoBbie norudeckue omneparuu. Jlormueckuit, apudmerndeckuii u
nukianyeckud  capuru.  [ludpoBanne ¢ mnoMombl0 MOOMTOBOM — oOmepanuu
«uckmovaroee MJIN».

[IpencraBneHre BENIECTBEHHBIX YHCEJ B MaMSITH KOMIIbIOTEpA. 3Hayalas
4acTh M MOPSAIOK yucia. Jluana3oH 3Ha4eHUN BeleCTBEHHBIX uucen. [Ipobdiemsl
XpPaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBS3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psiioB. BrimonHeHue omnepanuil C BEIIECTBEHHbIMU YHWCIAMH, HAKOILICHHE
OIIHUOOK TIPH BBIYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMMPOBAHHE

OnpeneneHne BO3MOXKHBIX PE3yJbTAaTOB padOThl NPOCTEUIINX aITOPUTMOB
YIPABJICHHUS] HCIIOJMHUTEISIMU W BBIYMCIWTEIBHBIX anroputMmoB. OrmpeneneHue
MCXOJHBIX JaHHBIX, IPH KOTOPBIX aITOPUTM MOKET AaTh TpeOyeMbIi pe3yibTar.

Otanbl penieHus 3aAad Ha KoOMIbroTepe. MHCTpyMEHTalbHBIE CpEACTBa:
TPAHCIATOP, OTIAMUUK, HpodumupoBuMK. KoMmmuisamus u uHTepHperanus
nporpamm. BupTyanbHble MallIMHBbL.

WuterpupoBannas cpefga pa3paboTku. MeTonbl OTJIAgKd IpOTrpamM.
Hcnonp3oBaHue TpaccUpOBOUYHBIX Tabmuu. Otianousbiii BbiBoA. [lomarosoe
BBIIIOJIHEHUE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaYeHUI IEPEMEHHBIX.

A3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl [naHHBIX:
LEJIOYMCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JIOTMYeCKUue. BeTieHwus.
Cnoxuple ycnoBua. Iluknsl ¢ ycnoBuem. Luknasl 1O IEpEMEHHOM.
B3anMo3aMeHsEMOCTh  PA3JMYHBIX  BUJOB  LUKIOB. VIHBapWaHT IMKIA.
CocraBieHue LUKIA C HCIOJIB30BAHUEM 3apaHEe OIPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JIOKyMEHTHPOBAHUE IIPOrpaMM. Hcnonp3oBanne KOMMEHTApUEB.
IToaroToBKka onyvcaHus MPOrpaMMbl M HHCTPYKLMH JUJIS TIOJIb30BATEIIA.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaX CUMUCIICHUS: pa30MeHue 3alucu 4YMcia Ha OTAeNbHble IUQpBHI,
HaxOXJEHUE CYMMbl W TMpPOMU3BEIEHUSA ULU(Dp, HAXOKIACHUE MaKCUMAJIbHON
(MUHUMATBHOW) LIUGPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuanasoHe. [Ipeacrasienue
quclia B BUI€ Ha0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

OOpaboTKa JaHHBIX, XpaHAIUXcs B Qailnax. TekcToBble U ABOMYHBIE (haNJIbI.
QaiinoBble nepeMeHHble (¢ainoBble ykazatenu). Urenue u3 Qaina. 3amnuch B
daiin.

Pa36uenue 3amaun Ha mom3anadu. [logmporpaMmel (IporeaAypbl U GyHKITHH).
Pexypcusa. PexypcuBHble 00bekThl ((pakransl). PekypcuBHBIC TMpouenypsl u
¢ynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHgapTHOW OHUOIMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[loaxmtoueHue  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMUTEIIECH.
MoaynpHBIA NPUHIAI HOCTPOEHUS NPOTPAMM.

Uucnennsle MeTonabl. TouHOe M MNPUOMMKEHHOE PpELICHHUS 3aauu.
YuclieHHbIE METOJIbI pEUIEHUs] YPaBHEHHI: MeTOo]| iepedopa, METO 1 MOJIOBUHHOTO
nenenus. [Ipubnmk€HHOE BBIUMCICHHE JUIMH KPUBBIX. BhiunciieHuwe miiomaaein
Guryp ¢ MOMOIIBIO YHUCIECHHBIX METOJOB (METOA NPSIMOYTOJIBHUKOB, METOA



tpaneuuit). Ilomck makcumyma (MuHUMyMa) (GYHKIAA OJHOM TMepeMeHHOU
METOJIOM IIOJIOBUHHOT'O JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHbIX. BcTpoeHHble  (yHKIMM — SI3bIKa
MIPOTPaMMUPOBAHUS TSI 0OPaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IIOSABICHUN CHMBOJIA B CTPOKE,
pa30MeHNe CTPOKM Ha CJOBa MO MPOOENbHBIM CHUMBOJIAM, IOUCK IOACTPOKH
BHYTPH JaHHOM CTPOKHM, 3aMEHA HAWJCHHOW IOACTPOKM Ha JAPYTYIO CTPOKY.
['enepanust Bcex CIOB B HEKOTOPOM a(aBUTE, YAOBIECTBOPSIOIIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel ¥ MOCHEIOBAaTENIBHOCTH 4YHCeNl. Bpluucienne 000OHMIEHHBIX
XapaKTEPUCTHK JIEMEHTOB MAacCUBa UM YMCIOBOW MOCIEI0BATENIBHOCTH (CYMMBI,
MPOU3BEJECHUS, CPEIHEr0 apu(phMETUYECKOr0, MUHUMAIBHOTO M MaKCUMAJIbHOTO
AJIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3a/IaHHOMY YCIIOBHUIO).
JIMHENHBIN IOKUCK 3aJJaHHOTO 3HAUYCHHUS B MACCHUBE.

CoptupoBka ofgHOMEpHOT0 MaccuBa. [IpocTbie METOBI COPTUPOBKU (METOJ
my3bIpbKa, METOJ BbIOOpa, COpTHpPOBKA BCcTaBKaMu). COPTHPOBKA CIHSHHUEM.
beictpas coptupoBka MmaccuBa (anroput™m QuickSort). JIBOMYHBIA IOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHBbIE MacCUBbl (MaTpHilbl). AJNTOPUTMBI OOpaOOTKM JABYMEPHBIX
MAacCHBOB: 3aII0JIHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA 110 3a/IaHHBIM IPAaBUJIaM,
IIOUCK 3JIEMEHTa B JIByMEPHOM MAacCCHBE, BBIUMCJICHHE MaKkcUMyMma (MUHUMyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTAaHOBKA CTPOK U CTOJOLIOB
JBYMEPHOT'O MacCHBa.

NudopmanuoHHbie TEXHOJIOTHU

TexcroBbiii mporneccop. PenaktupoBanue u ¢opmarupoBanue. [Iposepka
opdorpagun m rpammatuku. CpeacTBa MOUCKA M aBTO3AMEHBI B TEKCTOBOM
npoueccope.  Hcnmonp3oBanme — ctuned.  CTPYKTypHpPOBAHHBIE  TEKCTOBBIE
nokyMeHThl. CHocku, ornaBieHue. KomnexkTuBHas paboTra ¢ JOKyMEHTaMH.
HNHCTpyMEHTBI PELIeH3UPOBaHUsl B TEKCTOBBIX Ipoleccopax. OOJauHble CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuina 1uUTUPOBaHUS HUCTOYHUKOB U
opopmienusi Oubnnorpapuyeckux ccbuiok. OdopmileHHe CHUCKA JHUTEpPaTyphI.
3HAaKOMCTBO C KOMIBIOTEPHOW BEPCTKOM TekcTa. TexHuueckue cpeAcTBa BBOJA
TekcTa. CrHenuanu3upoBaHHBIE CPEACTBA PENAKTUPOBAHHS MAaTeMaTHYECKUX
TEKCTOB.

AHnanu3 naHHbIX. OCHOBHBIE 3a/1a4M aHAJIW3a JAHHBIX: MPOTHO3UPOBAHHUE,
kjnaccudukanus, KiacTepusalus, aHaiau3 OTkiIoHeHuH. IlocimenoBaTenbHOCTD
pelieHus 3aja4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3YaJU3alMsl TaHHbBIX, HHTEPIPETALMs pe3yapTaToB. [IporpaMMHbIe cpeacTBa U



MHTEPHET-CEPBUCHI I 00paOOTKU M MIPEACTABJICHHS TaHHBIX. borbiue naHHbIe.
MarmmnHoe o0yuenue. HTemekTyaabHbli aHaIW3 TaHHbIX.

AHanu3 JaHHBIX C TMOMOINBIO JIEKTPOHHBIX TaOnull. BeruncieHune CyMMbl,
CpeIHETo apu(pMETHIECKOr0, HAMOOJBIIETO (HAUMEHBIIET0) 3HAYCHUS JUana30Ha.
Boruucnenne kosdduiuenta Koppeiasuuu IBYX panoB AaHHbIX. [locTpoeHue
CTOJIOUATHIX, JUHEHYAThIX M KpyroBbiX nuarpamm. Iloctpoenue rpaduxon
¢bynkuuid. [Togbop MuHUYM TpeH1a, pelieHre 3a/1a4 TPOrHO3UPOBAHUS.

YucneHHoe pelieHHe YpaBHEHMH C TOMOINBIO MmoAdopa mapameTpa.
OnTuMu3anms Kak NOMCK HAWIYYIIEero peleHus B 3aJaHHbIX ycnoBusx. LleneBas
byHKuMg, orpaHuyeHus. JIokajabHble U TJOOATBHBIA MHUHHUMYMBI I€JI€BOM
¢byHkuuu. Pemenue 3aa4 onTUMU3AIUU C TOMOIIBIO 3JIEKTPOHHBIX TaOHII.

11 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

TeopeTnueckue MOAXOAbI K OIEHKE KOJMuecTBa HH(pOpManuu. 3aKoH
apnutuBHOCTU MH(popManuu. ®opmyna Xaptiu. MHpopmanus M BepOSTHOCTS.
®opwmyna lllenHona.

Anroputmbl  cxkatust gaHHbiXx. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATUS JAHHBIX C TIOTEPSMHU. Y MEHBIICHUE
rIIyOUHBI KogupoBaHus 1iBeTta. OCHOBHBIE Ujien anroputmoB cxkartus JPEG, MP3.

CkopocTh Tmepefaud JaHHBIX. 3aBHCHMOCTb BPEMEHM IEepeJadd  OT
MHPOPMAITMOHHOTO 00BbEMA JAHHBIX U XapaKTEPUCTUK KaHasa CBA3M. [IpuuuHbI
BO3HUKHOBEHHUS OIIMOOK TMpu meperade JaHHbIX. Kojapl, mno3Bosstonye
oOHapy>XMBaTh W HUCIPaBJIATh OIIMOKHM, BO3HUKAIOUIME NPHU Meperaye JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koabl XsoMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W HUX B3auMmozeucTBue. CHUCTEMHBIM
s dext. Ynpasienue kak nHGopmamoHHbii mpoiecc. OOpaTHas CBA3b.

Mogaenu u monenupoBanue. Llenp monenupoBanus. COOTBETCTBUE MOJEIIH
MOJEIIUPYEMOMY OOBEKTY WJIM MpoUeccy, Lenau MoaenupoBanus. Gopmanuzanus
NPUKJIAIHBIX 3a]a4.

[IpencraBienne pe3ynbTaTOB MOJCIMPOBAHUS B BUAC, YAOOHOM JUIs
BOCTIpUSATHUS YesloBeKOM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMbl, TAOIUIIBL,
rpaduxm).

['padbl. OcHoBHBIE nOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOUIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUL, CIHMCKOB CMEXKHOCTH. Perenue
QITOPUTMUYECKUX 3aJlady, CBS3aHHBIX C aHamu3oM rpadoB (MOCTPOCHHE
ONTHMAJBHOIO IYyTH MEXIy BepIIMHaMu rpada, OmpelereHue KOoJINYecTBa
Pa3IMYHBIX IyT€d MEXIAy BEPIIMHAMU OPUEHTUPOBAHHOTO ALMKINYECKOTO

rpada).



JlepeBns. bunapnoe nepeBo. JlepeBbsi momcka. CriocoObl 0o0xoma mepena.
[IpeacraBnenue apudMeTHUECKUX BBIPAXKEHHUM B BUIE JepeBa. [[MCKpeTHbIE UTPHI
JIBYX UTPOKOB ¢ MoJiHOM uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMKCAaHUE CTPATErUH UTPhl B TAOIMYHON (hopMe. BRIMTphINIHbIE ¥ POUTPHIIIHBIE
MO3UIMU. BBIUTPHIIIHBIE CTPATErUH.

CpencTBa MCKYCCTBEHHOro HMHTeIIeKTa. CepBUCHl MAIIMHHOIO IMEpeBoAa U
pacno3HaBaHusl yCTHOU peun. KorHuTuBHBIE cepBUCHL. MaeHTHUKAMS U TTOUCK
U300paKEHUI, pacrio3HaBaHHE JIULL. Camoo0byuaroiuecs CUCTEMBL.
NcKyCCTBEHHBIM HMHTEINIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHUE METONOB
MCKYCCTBEHHOTO MHTEJIEKTa B 00ydYaromux cucreMax. Mcrnoiab30BaHHE METO/IOB
HCKYCCTBEHHOTO MHTEIUIEKTa B poboToTexHuKe. MHTEepHeT Bemel. [lepcnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTyalIbHBIX crucTeM. HelipoHHbie ceTu.

AJITOPUTMBI U IPOTPAMMHPOBaHHUE

Qopmann3anus ~ HOOHATHS  anroputma.  MammHa  ThopuHra  Kak
YHUBEpCalIbHasi MOJIeJIb BeruuciaeHuil. Tesuc Yépua—TrropuHra.

OreHKa CI0XHOCTU BblYMCICHUI. Bpemst paboTel 1 00BEM HCHOIB3yeMON
naMaTH, WX 3aBUCUMOCTb OT pa3Mepa HCXOAHbIX JaHHbIX. OleHka
ACHUMIITOTUYECKOM CIIOKHOCTH QITOPUTMOB. AJITCOPUTMBI  MOJMHOMHUAJIBHOU
cinoxHoctd. [lepebopHble anroputmsel. [lpumepbl pa3auyHBIX  aNTOPUTMOB
peuIeHus OJTHOM 3a71a4M, KOTOPBIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[lonck mpoCThIX 4YWCEN B 3aJaHHOM JHANa30HE C MOMOIIBK AIrOpUTMa
«petieto JparocdeHay.

MHuoropa3psigHbIe TeNble Yhciia, 3a1a4u JJIMHHON apu(METUKH.

CrnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKEHHUS). XOII-TAOJHIIBI.
[TocTpoenue andaBUTHO-UACTOTHOTO CIIOBaps AJIs 33JaHHOTO TEKCTa.

Crexku. AHamu3 NOpaBWIBHOCTH CKOOOYHOTO BBIpaXECHUs. BpluncieHue
apu(PpMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHON (opMme.

Ouepenu. Mcnonp30BaHue oduepeau i1l BP)eMEHHOTO XpPaHEHHUSI JJaHHbIX.

Anroput™bel Ha rpadax. [locTpoeHrne MHMHMMAaIbHOTO OCTOBHOIO J€peBa
B3BEILIEHHOIO CBS3HOTO HEOpUEHTHUpoBaHHOro rpada. KomudecTBo pazinyHbIX
nyTel MeXay BeplIMHAMU OPUEHTHPOBAHHOIO ALMKIMYECKOro rpada. AlroputM
JIeUKCTpBI.

[epesps. Peanusanus aepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMYHBIE
(bunapubie) gepeBbsi. IlocTpoenue aepeBa Juisl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE airopuTMbl 00Xxoja JepeBa. Vcnonp3oBaHue creka u
odepenu 11 00xoza IepeBa.

JlvHamMu4eckoe NOPOrpaMMHMpPOBAHME KaK METOJA pPEHIeHus 3aJad ¢
COXPaHEHUEM MPOMEKYTOUYHBIX PE3yJIbTAaTOB. 3aJadyd, PELIAEMbBIE C ITOMOILIBIO



JTUHAMUYECKOTO TPOTPAMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMU3AIIUU.

[TonsitTue 06 O0OBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMupoBaHuu. OOBEKTH U
kiaccel. CBOMCTBA M METOABI O00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIM3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO IOAXOA.
WNukancynsiuus, Hacneg0oBaHUE, MOIUMOPPU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamm. IIpoekTupoBanue uHTEpdeiica
nosb3oBatens. Mcrnonp30BaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEeHUs HHTEpdeiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMHUPOBAHHSL.

NudopmanuoHHbie TEXHOJIOTHH

OTtanbl  KOMIIBIOTEPHO-MAaT€MaTHYECKOTO  MOJEIMPOBAHUA: ITOCTAHOBKA
3ajauu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJEIHU, KOMIIBIOTEPHBIM
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOJECIUPOBAHUS.

Jluckperuzanuss NpyU MaTEMaTUYECKOM MOJEIMPOBAHUM HENPEPBIBHBIX
mpoueccoB. MojenupoBaHue JIBWXKEHHS. MojaenupoBaHue OMOJOTHMYECKHX
cucteM. MaremaTudyeckue  MOJEIM B JKOHOMHKE.  BrlumciurenbHble
DKCIIEPUMEHTHI C MOJEISIMHU.

OOpaboTka pe3ynbTaTOB 3KCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJpaTOB.
OuneHka YHCIOBBIX MAapaMETPOB MOJEIUPYEMBIX OOBEKTOB UM  IPOLIECCOB.
BoccranoBieHre 3aBUCUMOCTEN 0 pe3yJIbTaTaM 3KCIEPUMEHTA.

Beposarnoctasie  momenu.  Metoast Monte-Kapno.  Mmuranmnonnoe
MojienrpoBaHue. CHUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuoHHBIC) Oa3bl JaHHBIX. Tabnuiia — TpencTaBlieHUE
cBeJleHHi 00 OMHOTMIHBIX 0OBekTax. Ilose, 3ammch. Kimrou Tabmumel. Padora ¢
roToBoM 0a30i naHHBIX. 3amnojiHeHuWe Oa3bl JaHHbIX. [louck, copTHpoOBKa u
buabTpanMs TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncinsgemsie noJis B 3arpocax.

MHorotabnuunble 0a3pl JaHHBIX. THIBI CBsA3EH MEXIy TaOJIMIIAMU.
Buenmnuit kimtou. LemocTHOCTh 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM Oa3aM
JTAHHBIX.

Nuteprer-nnpuiioxkenus. [lonatue o cepBepHON M KIIMEHTCKOM 4acTsaX cauTa.
TexHOIoruss «KJIUEHT — CEPBEP», €€ JTOCTOMHCTBA U HeJoCTaTKH. OCHOBBI S3bIKa
HTML wu xackamupix Tabmun cruned (CSS). Cuenapum Ha si3bike JavaScript.
®opMbI Ha BEO-CTpaHUIIE.

Pa3memienue BeO-caiiToB. Yciryra XocTHHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHui C KCMONB30BAHUEM PA3IMYHbIX LU(PPOBBIX YCTPOIMCTB
(mudpoBbIx (hoTOAMMAPATOB U MHUKPOCKOTIOB, BHUIEOKAMEp, CKAHEPOB U JIPYTHX



ycTpotict). ['padmuecknii pegaktop. Paspemenue. Kagpupoanue. Mcnpasnenne
nepcrekTuBbl.  I'mcrorpamma. Koppekiuuss  ypoBHEH, KOpPpPEKLIMsS  IBETA.
OOGecuBeunBaHWe I1IBETHBIX H300pakeHuid. Perymb. Pabora ¢ obOmactsamu.
OUIbTPBHI.

MHorocnolinpie u300pakeHus. TekctoBele ciou. Macka cios. Kananbl.
Coxpanenue BblJeneHHOW oOsactu. [loaroToBka miLmOCTpanuii sl BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

Bektopnas rpaduka. [lpumutuBel. W3MeHeHHe moOpsiAKa 3IIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opmaThl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paKEHUH.

[IpyuHIMIIBI TIOCTPOCHUST W PEAAKTUPOBAHUSA TPEXMEPHBIX  MOJECIIEH.
Cerounsie moaenu. Marepuanbsl. MoAenupoBaHME WCTOYHHUKOB OCBEIICHUS.
Kamepsl. AngutuBHble TexHosoruud (3D-mpuntepsl). [loHsATHE O BHpPTyalbHOU
PEAIBHOCTH U JIONIOJIHEHHOM PEAJIbHOCTH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMbLI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIA YPOBEHL) HA YPOBHE CPEJIHEI'O
OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE ~ Pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTh H  CIOCOOHOCTH
o0yJaromuxcsi PyKOBOJCTBOBATHCS CGHOPMUPOBAHHOW BHYTPEHHEH IMO3UIIEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHWEHTAllWi, TIO3UTUBHBIX BHYTPECHHUX
yOXKIICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IICHHOCTSAM  POCCHHCKOTO
o0IecTBa, pacuIMpeHre KU3HEHHOTO OTBITAa W OMBITa ACSITEILHOCTH B IpoIiecce
peanu3alMyd  CpeACTBAaMU  y4eOHOTO TMpEeJAMETa OCHOBHBIX  HampaBlICHUU
BOCITUTATEIHHOM JIEATEILHOCTH.

B pesynapTaTe wu3ydeHwmss WHPOPMATHKH Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus y oOyuaromierocs OyayT cpopMHUpPOBaHBI CIEIYIOIIUE JTAYHOCTHBIE
PE3YJIbTATHI:

1) rpaIaHCKOT0 BOCIIMTAHUS:

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHa W TPaBOMOPSAIKA,  COONIOJICHUE  OCHOBOMOJATAIOIIUX  HOPM
MH(OPMAIMOHHOTO MPpaBa U MHHOPMATMOHHOW O€30M1aCHOCTH;

TOTOBHOCTh TPOTHBOCTOSATH HJICOJOTHU OKCTPEMU3MA, HAIMOHAIN3MA,
KCeHO()OOMM, MUCKPUMHUHAIIMU TI0 COIMAJIbHBIM, PEJIIMTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOE OTHOIIICHHE K UCTOPUUYECKOMY HACJICIUIO, TOCTHREHUsIM Poccnun
B HayKe, UCKYCCTBE, TEXHOJOTUSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HayKU
B ’KU3HU COBPEMEHHOTO OOIIECTBA;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUSA, ATUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATHh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
ceru MHTepHerT;

4) 3CTETHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs OCTETHUKY HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHHHMMATH PA3JIMYHBIC BUIbI HUCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO HAa MCIIOJIH30BaHUN MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3uuecKkoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh ~ 370POBOTO M Oe3omacHOro  oOpa3za  KU3HH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



coOmroieHns TpeOboBaHUI O€30MacHOM KCIUTyaTallii CPECTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTh K AKTUBHOHW NEATEIHHOCTH TEXHOJIOTUYECKOW M COIHMAIBHOM
HaTpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHHUPOBATH U CAMOCTOSTEIIEHO
BBITIOJTHATH TaKYIO JESATSIBHOCTD;

uHTEepec K chepam mnpodecCHoHATBHOW IeATeILHOCTH, CBS3aHHBIM C
WH(POPMATUKOH, MPOTrPaMMHPOBAHHEM W HH(POPMAITMOHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHSX HAyKHM HH()OPMATHKH W HAyYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBINM BBHIOOp Oynmymiel mpodeccuu u
pean30BbIBATH COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYECKOT0 BOCTIHTAHMSI:

OCO3HaHWE TJI00ATBHOTO XapaKTepa JKOJIOTMYECKHUX MpoOJIeM M MyTed HuX
pelieHus, B TOM 4YHCIE C Y4ETOM BO3MOXKHOCTEH HWHGOPMAIMOHHO-
KOMMYHHMKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOT0 TTO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKEHUSM HAYYHO-TEXHUYECKOTO IIporpecca
OOIIECTBEHHON MPAKTUKH, 32 CYET TIOHUMAHHUS POJIU MHPOPMAIIMOHHBIX PECYPCOB,
WH(GOPMALIMOHHBIX TPOIECCOB M HMH(POPMAIIMOHHBIX TEXHOJOTHH B YCIOBHUSX
1udpoBoii Tpanchopmaluu MHOTUX cdep KU3HU COBPEMEHHOTO 00IIEeCTBa;

OCO3HAHHME IIEHHOCTU HAyYHOW [EeSTENbHOCTH, TOTOBHOCTH OCYIIECTBISTH
NPOEKTHYIO M UCCIICIOBATENBCKYIO JISATEIIBHOCTh HHINBUYaIbHO U B TPYIIIIC.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOSHUS MPOTPAMMBI
no wuHpopMaTuke Yy OOYYarOmMXCsS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANoIaraimii chopMHUPOBAHHOCTS:

CaMOPETYJIMPOBAHMSI, BKIIFOUYAIONIETO CAaMOKOHTPOJb, YMECHHE IPUHHMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEIEHHE, CIIOCOOHOCTh agamnTUPOBATBCI K
HMOIIMOHAIBHBIM U3MEHEHHSM M MPOSIBIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTHIKCHUIO LIEIH U
yCIexy, ONTHMH3M, WHHIIMATHUBHOCTh, YMEHHE JCHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

IMITATUH, BKITFOYAIOIIEH CITIOCOOHOCTh IOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JAPYTHUX, YYUTBIBATH €r0 MPH OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHSI
C IPYTUMH JIIOJIbMH, 3a00TUTKCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOHOIUKTHI.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydeHus MHGOPMATHKKA HA YpPOBHE CPEAHEr0 OOLIETro
oOpazoBanusi y oOydaronierocs OyAyT cpOpMHUpPOBaHbI MeTalpeAMETHbIC
pEe3yNbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YYCOHBIX ICHCTBUSAX, & UMCHHO —
MO3HABaTEJIbHbIC YHUBEPCAJIbHBIE Yy4e€OHbIC JIEUCTBUSA, KOMMYHHKATUBHBIC
yHUBEpCAJIbHbIE Y4YEOHbIC NEUCTBUS, PETYJISTHUBHBIE YHUBEpCAIbHBbIC Y4YeOHBIC
JIENUCTBUSA, COBMECTHAsS NEATEIbHOCTD.

Ilo3HaBaTebHbIE YHUBEpPCAJIbHbIE yYeOHbIE el cTBUA

1) 6a3oBble JOrHYecKHe TeliCTBUS:

CaMOCTOSITENIbHO  (OPMYyJIMPOBaTh W aKTyallM3UpOBaTh  MpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHMS JJII CPABHEHUS,
KJ1accupukanuu u 0000IICHHUS;

OTIPENAETATh IENHU JEATENbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HUX
JTOCTHXKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAH pElIeHUs MPOoOJEeMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTePHAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJIsIM, OLICHUBATh PUCKH TOCIIEACTBUMN JACATEIBHOCTH;

KOOPJMHUPOBATH W  BBHINOJHATH pabOTy B YCJOBHSX  PEAJTBHOTO,
BUPTYAIBHOTO ¥ KOMOWHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BHUBATh KPEATMBHOE MBIIINICHUE MTPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKIE IEHCTBUS:

BJIAJICTh HABBIKAMH y4E€OHO-HCCIIEIOBATEIBCKON U MPOSKTHOM JAEATEIHHOCTH,
HaBBIKAMHM  pa3pelnieHusi MpooOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUS PAKTHUECKUX 3ajad, TPUMEHEHHUIO
Pa3IMYHBIX METOIOB MIO3HAHUS;

OCYILECTBIISITh PAa3JIMYHbIC BUIBl JCATEIBHOCTH IO TMOJIYYEHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpETaluy, MPeoOpa30oBaHUI0 M TMPUMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX CHUTyalMsiX, B TOM YHCJIE TPU CO3MaHUU Y4YEOHBIX WU COIMAIBHBIX
MPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMU TTOHATUSAMHU U METOJIaMH,

CTaBUTh W (HOpPMYyIUpPOBaThH COOCTBEHHBIC 3a/Jauyd B 00pa30BaATEIBHOU
NESATETLHOCTH U KU3HECHHBIX CUTYAIUAX;



BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHThI IS JO0Ka3aTelIbCTBa
CBOMX yTBEPKICHUH, 3aaBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEHICHUS 3aJadd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYyalMsM, OIICHWBATh NPHOOPETEHHBIN OIIBIT,

OCYIIIECTBIISTh IIEJICHANPABICHHBIA TIONCK TEpPeHOca CPEACTB M CIOCOOOB
JeHCTBUS B IPO(ECCHOHATLHYIO CPELY;

YMETh TIEPEHOCUTHh 3HAHHWS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTu
KU3HEICATEIIEHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJEH, MpeIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) pa6oTa ¢ uHpopManHeii:

BJIQJICTh HaBBIKAMH IMOJIyYCeHUs MHPOPMAITUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSTEIbHO  OCYIIECTBISITH ~ TOWCK,  aHAW3, CHCTEMAaTH3aIluio U
WHTEPIPETANNIO MHPOPMAINH PA3INIHBIX BUIOB U (OPM MPEACTABICHHUS;

CO3/1aBaTh TEKCTHI B pa3IUYHBIX (opmarax ¢ y4€ToM Ha3HAYCHUS
UHPOpMAIMU W  I1EJCBOM  ayJAWTOPHUH, BBIOWpas ONTHUMAIbHYIO (opmy
NPEJICTABJICHUS U BU3YaJTH3AIIHH;

OIICHWBATh JIOCTOBEPHOCTbh, JISTUTUMHOCTh WH(POpPMAIHK, €€ COOTBETCTBHEC
MIPaBOBBIM M MOPATBHO-3THIECKUM HOPMaM;

UCIIONIb30BaTh  CpPeACTBAa  WHQPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTHIA B PEIICHAH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHW3aI[MOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHUN DSPrOHOMHMKH, TEXHHUKH OC€30IaCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTUYECKHUX HOPM, HOpPM
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWSA W 3aUTHl  WH(OpMaIuy,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE e CTBUA

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BeeX cepax Ku3HM,

pacrmo3HaBaTh HeBepOaJbHBIE CpPEACTBA OOINEHHUS, MOHMMATh 3HAuYCHHUE
COLIMATbHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUTKM KOH(MIMKTHBIX CHTYaIldil U
CMSATYATh KOH(JIUKTHI,

BJIQJICTh  PA3UYHBIMH  CIocoOamMu  OOIIEHHWS W B3aWMOJICHCTBHS,
apryMEHTUPOBAHHO BECTH TUAJIOT, YMETh CMATYATh KOH(DIUKTHBIC CUTYAIINH;



pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1esiITeJIbHOCTD:

NOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh L€  COBMECTHOM  JIEATENbHOCTH, OpPraHHU30BBIBATH U
KOOPAMHUPOBATh JCHCTBUS MO MX JOCTH)KEHUIO: COCTaBIIATh IUIAH JEWCTBUH,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauy€CTBO CBOEr0 BKJIAaJa M KaXJIOr0 YYaCTHHKAa KOMaH[Ibl B
o01Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TMPOEKTHI, OLEHUBaTh HUIEH C MO3UIUM HOBHU3HBL,
OPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerJISITI/IBH])Ie YHUBEPCAIBHBIC yqeﬁnble I[eﬁCTBHﬁ

1) camoopraHu3anus:

CaMOCTOSITEIIBHO OCYLUECTBJIATh IO3HABATENIBLHYIO JESATEIBHOCTD, BBISABIATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7]a4d B 00pa30BaTEIHHON
NEATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENIHO COCTABJISITH IUIAaH  pPEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclMpATh paMKH y4eOHOIO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peIlIEHUE;

OLICHUBATh MPUOOPETEHHBII OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKON SPYAUIMH B
pa3HbIX O00JIACTSAX 3HAHMM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJa/Je€Th HAaBbIKAMH  [O3HABATEJIbHOM  pediiekcud Kak  OCO3HaHUs
COBEpPLIAEMBIX JEUCTBUA W MBICIUTENBHBIX MPOLECCOB, HX pE3YJIbTAaTOB U



OCHOBaHUH, UCIOJB30BaTh MPUEMBI pediiekcun ISl OLICHKU CUTYyalluH, BbIOOpa
BEPHOT'O PELIECHUS;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX IIPH aHAIW3€ pe3ybTaToOB
JESATEIIBHOCTH.

3) npUHATHS ceOst U APYTUX:

MPUHUMATD ceOs, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA,;

IIPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX IIPH aHAIW3€ pe3ybTaTOB
NESTEIIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLUIHOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TIO3ULUU IPYTOT0 YEJIOBEKA.

HHPEAMETHBIE PE3YJIbTATDBI

B mnpouecce usyueHuss kypca MHPOpPMATHKH YriayOJ€HHOTO ypoBHS 6 10
Knacce oOydaromuMmucs  OyIyT  JOCTUTHYTHI — CIEAYIOIIME  MPEIMETHBIE
pE3yJIbTaThI:

BJIAJICHUE IMPEICTaBICHUSIMU O pPOJM MHGPOpMAllMM U CBSA3aHHBIX C HEH
IOPOLECCOB B MPUPOJE, TEXHUKE MU OOLIECTBE, MNOHATUAMU «UH(OpMAIH,
«MH(POPMALIMOHHBII  TPOLIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHUCTEMBD»,
«cUCTeMHBIA 3P (PeKT», «MH(DOpMAMOHHAS CHUCTEMa», «CUCTEMa YIIPaBICHUSY;

BJaJICHUE METoJaMu TNoucka HHpopmanuu B cetd HWHTepHET, yMmeHue
KPUTHYECKU OLIEHWBATh MH(POPMAIHIO, TOITYYEHHYIO U3 ceTu lHTepHeT;

YMEHHME XapaKTepu3oBaTh OOJbIIME JaHHbIC, MPUBOAUTH MPUMEPHI
UCTOYHMKOB HMX TIOJIy4EHMS] M  HANpaBJICHHUS  HCIIOJIb30BAaHUS, YMEHHUE
KJIaCCU(PDUIIMPOBATh OCHOBHBIE 33Jauyd aHaiu3a JaHHbIX (MPOrHO3UPOBAHUE,
KJaccuukanus, KJIacTepu3anus, aHau3 OTKJIOHEHUH), MOHUMATh
[OCJIEI0BATEIbHOCTh PEILICHUS 3a/1ay aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OYMCTKAa M OIICHKa KadecTBa MJAaHHbIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHUe JaHHBIX, BU3YaJU3allMsl TaHHbBIX, UHTEPIPETALMS pPe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX NPHUHIMIIOB YCTPOMCTBA W (PYHKIHMOHUPOBAHMS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHIICHUIUNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHWE HaBbIKaMU padOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMU TPOrPAMMHOr0 oOOecnedeHus MJis pelleHus Y4eOHBIX 3aJad 1o
BBIOpAaHHOM CHelUaNn3aluu;

HaJIM4KE MPEICTABIECHUN O KOMITBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIUIAX OPraHU3aMN U (PYHKIIHOHUPOBAHUS KOMITBIOTEPHBIX
ceTedt, 00 OOmMMUX TMPUHIHUINAX Pa3pabOTKH W (DYHKIIMOHUPOBAHUS WHTEPHET-
IIPUJIOKECHUM;



NOHMMaHHWE Yrpo3 WHGOPMALMOHHONW O€30MacHOCTH, HCMIOJIb30BaHUE
METOJOB U CPEJICTB MPOTUBOAECHCTBHUS H3TUM Yrpo3aM, COOJIOJCHUE Mep
0€30MMacCHOCTH, NPEJOTBPAIIAIOIINX HE3AKOHHOE PacpOCTPAaHEHUE NEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHNE TPeOOBaHUM TEXHUKN 0€30IIaCHOCTU U TMTHUEHBI IpU padboTe
C KOMITBIOTEpaMH U JPYTUMH KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHUs, TOHUMAaHHE
MIPABOBBIX OCHOB HCIIOJIB30BAHMUS KOMIBIOTEPHBIX MpOrpamMMm, 0a3 JaHHBIX HU
paboThl B cetn MIHTEpHET;

NOHMMAHHUE OCHOBHBIX MPUHIUIOB JTUCKPETH3AMM pPa3IMYHbIX BUIOB
UHpOpMAILlMU, YMEHHUE ONpPENeNsITh HHPOPMAILMOHHBIM O00BEM TEKCTOBBIX,
rpaduyecKkuX M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX MapaMeTpax TUCKPETHU3allHH,
YMEHHE OMNpEeAeNATh CPEAHIOID CKOpPOCTh Tepeladyd JaHHBIX, OIICHUBATh
W3MEHEHHWE BpEMEHH Tepeayd MpU HW3MEHEHWH HWH(OPMAIMOHHOTO 00BhEMa
JaHHBIX U XapaKTEPUCTHUK KaHaya CBA3H;

YMEHHE HCIOJIb30BaTh MPU PEIICHUHU 3a/lad CBOMCTBA MO3ULIMOHHOW 3alHCH
qrcell, AITOpUTMa NOCTPOEHHUS 3aMCH YKCiIa B MO3UIMOHHON CUCTEME CUUCIICHUS
C 33/IaHHBIM OCHOBAHHMEM W TOCTPOEHHS YHMCIa MO CTPOKE, COAEp KaIlei 3amuch
ATOrO0 YHCJIa B TO3UIMOHHON CHCTEME CYHCIEHHUS C 3aJaHHBIM OCHOBAaHHUEM,
YMEHHUE BBINOJHATh apU(PMETHUECKHUE OlepalMd B IMO3ULIHUOHHBIX CHCTEMax
CUMCJICHUS;

YMEHHE BBINOJIHATh IPEOOPa30BaHUs JIOTUYECKUX BBIPAXKECHUM, HCTIONb3YS
3aKOHBI ~aiareOpbl JIOTUKWA, YMEHHE CTPOWTH JIOTHUECKOE BBIPAKEHHUE B
IN3BIOHKTUBHON M KOHBIOHKTHBHOW HOPMABHBIX (pOpMax mo 3alaHHOM TabiuIe
UCTUHHOCTH, UCCJIEI0BaTh 00JacTh UCTUHHOCTH BBICKA3bIBAHUS, COAEPIKAILEIO
IepEMEHHbBIE, PelIaTh HECIOKHbIE JIOTHYECKUE YPABHEHHS U CUCTEMb] YPaBHEHUH;

MOHUMaHWe O0a30BbIX aAJIrOPUTMOB OOpPaOOTKM YHMCIOBOM M TEKCTOBOMU
uHpopMannu (3aluch YHCEN B MO3UIMOHHOW CHUCTEME CUMCIICHHS, HaXOXKICHHE
BCEX MPOCTHIX YHCEI B 33JJaHHOM JHara3oHe, 00padoTka MHOTOPa3PSAHBIX IIENTBIX
qricell, aHAIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOWCKA U COPTUPOBKH,
YMEHHUE OIpeNesaTh CIO0XHOCTh H3Y4aeMbIX B Kypce Oa30BBIX aJITOPUTMOB
(cyMMupOBaHHE DJIEMEHTOB MacCHBa, COPTUPOBKAa MacCuBa, NepeOOpHbIE
QITOPUTMBI, TBOWYHBIN MOUCK) U TPUBOAUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTHU JJIsl PEIICHUST OJTHOM 3a/1a4H;

BJIQ/ICHUE YHUBEPCAIBbHBIM S3BIKOM MPOTPAaMMHUPOBAHUSI BBICOKOTO YPOBHSI
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THMAaX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABISAIOIINE
KOHCTPYKLIMH, YMEHHE OCYIIECTBISATh AaHANU3 MPEAJIOKEHHOM MpOrpamMMmbl:
OTIPENIETISATh PE3YNbTAThl Pa0OTHI MPOTPaMMBI TIPH 3aJaHHBIX MUCXOJHBIX TaHHBIX,
OTIPENIETATh, MPU KAKUX HMCXOIHBIX JAHHBIX BO3MOYKHO TIOJNyYEHHE YKa3aHHBIX



PE3yNbTaTOB, BBHISBIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTU K OMUOKE B paboTe
porpaMmmbl, GOPMYIUPOBATH MPEJIOKEHHUS MO YIYUIICHUIO IPOrPaMMHOTO KOa;

YMEHHE CO3/1aBaTh  CTPYKTYPHUPOBAaHHBIE  TEKCTOBbIE JOKYMEHTHI |
JIEMOHCTPALIUOHHBIE MAaTEPHUAIIbI C UCTIOIB30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
IPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh 3JCKTPOHHBIC TAONUIIBI ISl aHAU3a, MPEICTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCICHUE  CYMMBbI,  CPEIHEro
apu(pMETUYECKOTO, HaWOOJBIIET0 U  HAUMEHBIIEr0 3HAYEHUM, pelIeHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOA00p JUHUU TPEHJa, PEIlICHUE
3a/1a4 MPOTHO3UPOBAHUS).

B npouecce u3ydeHus Kypca MH(DOpPMATHUKH YIIIyOJEHHOro ypoBHs 6 11
Knacce oOydaromuMmuca  OyIyT  JOCTUTHYTBI  CIIEAYIOUIME  MPEIMETHBIE
PE3yJIbTaTHI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJBIL, JOMYCKAKOIIUE OJHO3HAYHOE
JEKOMPOBaHUE COOOIIEHUN (TpedUKCHbIE KOMBI), HCIOJIb30BATh MPOCTEHIINE
KOJIbl, KOTOPBIE MO3BOJIIIOT OOHAPYKHUBAaTh U UCHPABIISITH OLIMOKM MpHU IMepeaayde
JAHHBIX, CTPOUTH KOJ, 0OECHeUMBAOUIMI HAMMEHBUIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATUS JAHHBIX;

YMEHHUE pelllaTh aIrOPUTMHYECKUE 3aJa4M, CBSI3aHHBIE C aHAIU30M Tpados
(3a7au  TOCTPOEHUS] ONTUMAJIBHOTO MYTH MEXIAy BeplIMHaMu Tpada,
ONMpeNeNeHnsl  KOJMYEeCTBA  pa3IMYHBIX  MyTed  MEXIy  BEepUIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOTO Tpada), yMEHHE HCIOIb30BaTh JIEPEBbS MPHU
aHajIM3e W TIOCTPOEHWW KOJOB U IS TPEJACTaBICHUS apu(METUYECKHUX
BBIPKEHU, IPU PEIICHUH 3a]1ay MOUCKa U COPTUPOBKH, YMEHHE CTPOUTH JEPEBO
UTPHI 110 3aIaHHOMY aJTOPUTMY, pa3palaThiBaTh U OOOCHOBBIBATH BBIMTPHILIHYIO
CTpaTEruio Urphl;

yMEHUE pa3pabaThiBaTh U PEATM30BBIBATH B BHUJE MporpamMm 0a30BbIC
QITOPUTMBI, YMEHUE HUCIOJIb30BaTh B MpOTrpaMMax JaHHBIC PA3IMYHBIX TUIIOB C
y4€éTOM OTpaHMYCHMI Ha JWAIa30H X BO3MOXKHBIX 3HAYCHHUH, MPUMEHSATH MpHU
pElIeHUH 3a/1ay CTPYKTYPhI JaHHBIX (CIHUCKH, CI0OBApU, CTEKH, OUYepeau, AePEBbs),
UCIIOJIb30BaTh 0a30Bble OMNEpPALMM CO CTPYKTypaMH JaHHBIX, HPUMEHSTH
CTaHJApTHBIE U COOCTBEHHBIC MOAMPOrPAMMBI JJIsi 0OPaOOTKH YHUCIOBBIX JAaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MpU pa3pabOTKe MporpamMm OUOIMOTEKH
MOANPOTPaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIBHBIX
CPEICTB Cpelibl pa3pabOTKU, YMEHUE UCIIOJIb30BaTh CPEACTBA OTIAJAKU MIPOrpamMM B
cpele MporpaMMUpOBaHus, YMEHHE TOKYMEHTUPOBATh MPOrPAMMBI;

YMEHHUE CO3/1aBaTh BEO-CTPAHMUIIBI;



BJIQJICHHE OCHOBHBIMH CBEJCHHMSIMH O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpeACTBax CO3AaHUS M PAOOTHI C HHUMH, YMEHHE HCIIOJIB30BaTh TaOJIMYHBIC
(pensunonHbie) 6a3bl JaHHBIX (COCTABIIATH 3aMPOCHl B 0a3aX JAHHBIX, BBHIIOJIHSITH
COPTHPOBKY M TIOWCK 3amuceid B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JaHHBIX ) U CIIPABOYHBIC CHCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTUUECKNE MOJICIH IS aHAIHU3a
OOBEKTOB W TMpOLEcCOB: (HOPMYIHpPOBaTh II€JIb MOJCIUPOBAHUS, BBIIOJIHATH
aHallM3 pe3yJIbTaToOB, TOJYYEHHBIX B XOJI¢ MOJCITUPOBAHMS, OLIEHUBAThH
COOTBETCTBUE MOJETH MOJCIHPYEMOMY OOBEKTY HIIU TPOLECCY, MPEACTaBIATH
pe3yNbTaThl MOJACTUPOBAHUS B HATJISIAHOM BUJIC,

YMEHHE OpraHU30BBIBATH JIMYHOE HH(DOPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM DPA3JIMYHBIX CPEACTB MHQPPOBBIX TEXHOJOTHH, MOHUMAaHHE
BO3MOXKHOCTEM LHU(QPOBBIX CEPBUCOB TIOCYJApPCTBEHHBIX YCIYr, LHPPOBBIX
o0pa30BaTeNbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIUIIOB PaOOThI, BOBMOXHOCTEH M OTpaHUYCHHUS
MPUMEHEHUS TEXHOJOTUH HCKYCCTBEHHOTO HMHTEJUIEKTa B Pa3iIMUYHBIX 00JIACTSX,
HaJIWYUE NPEJCTaBICHUM O Kpyre peulaemMblx 3aJad MAallMHHOTO OOydYeHus
(pacnio3HaBaHus, KJacCU(UKALMKU U IPOrHO3UPOBAHMS) HAJIMYME IPECTaBICHUN
00  UCHOJB30BaHUMM  HMHPOPMAIMOHHBIX  TEXHOJOTMH B  Pa3jIM4YHBIX
poQeCcCUOHANIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IIpakruyeckue
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoTsI padoThbI
pecypchl
Pazjnen 1. Hudposas rpaMOTHOCTH
11 KomnbroTep - yHMBepcallbHOE YCTPONHCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHoe obecnieueHre
13 KomnberotepHsbie cetn
14 HNudopmannonHas 0e30macHOCTb 2
Hroro no pazneny 24
Pazgen 2. TeopeTndeckne 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 peat dopman 19 2
KOMITBIOTEpE
2.2 OcHOBBI aJITe0pbI JIOTHKH 14
2.3 Komnrelorepnas apudmernka 7
Hroro no pazaeny 40
Paznen 3. AlropuTMbI M IPOrpaMMHUpPOBaHHe
3.1 BBenenue B nporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHble alnropuTMbl
3.3 YuciieHHbIE METOIBI
Anroput™bl 00pabOTKH CHMBOJIBHBIX
34 P P 5 1

JaHHBIX




3.5 AnropuT™MBbI 00pabOTKH MacCUBOB 10 3.5
Hroro mo pazneny 44
Pa3nen 4. UndopMmanuoHHbIe TEXHOJIOTHH
41 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHau3 TaHHBIX 3
Uroro no pazneny 14
PezepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 215




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (m¢poBbIe)
Ne n/n P Kontpoasnbie | Ilpakrndeckue p
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0OCHOBbI HH(POPMATHKH
WNudopmanus u nHGOpMaIIMOHHBIC
11 dopman dopman 10 25
MIPOLIECCHI
1.2 MogenupoBaHue 8 2
Utoro no pazneny 18
Paznen 2. AropurMbl M IPOrpaMMHpoOBaHie
2.1 DeMeHTHI TEOpUN AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 pHEHTHD 16 45
IPOTrPaMMHUPOBAHHUSI
Hroro no pazneny 50
Pa3nen 3. UndopManuoHHbIe TEXHOJIOTHH
31 KomrmbroTepHO-MaTeMaTHueCKOe 8 5
' MOJICTTHPOBAHUE
3.2 Ba3e1 qaHHbBIX 10 4
3.3 Be6-caiiTel 14 4
3.4 KommnprotepHas rpaduka 8 3.5
3.5 3D-monenupoBanue 8 3
Hroro mo pazneny 48




PesepBHOE Bpemsi

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosan4yecrBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoxa Beero Konrpouabsnsie | IlpakTuyeckue iytlennﬂ 26;)1:;0B3Te.]1bl{ble
padoTsI padoThbI pecypesI
TpeboBaHus TEXHUKH OE30MIACHOCTH U
TUTHEHBI TP paboTe C KOMIIBIOTEPAMU U
1 1
JPYrUMH KOMIIOHEHTaMH [IU(PPOBOTO 06.09.2023
OKPY>KEHUS
5 [IpunHnuns! paboThl KOMIIBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIBIO IITUH. 1
KoHTposieps! BHEMIHUX YCTPOWCTB
4 ABTOMaTHYECKOE BBITIOJTHEHUE 1
IPOrpaMMBbI ITPOLIECCOPOM
OneparnBHas, TOCTOSIHHAS U
5 JOJrOBpeMeHHast naMATh. KoHTposiepbl 1
BHEIIIHUX YCTPOUCTB. IIpsimoii noctyn k
namsITu
5 CoBpeMeHHbIE KOMIIBIOTEPHbBIE 1
TEXHOJIOTUN
[IporpammHuoe obecrieueHne
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPONCTB
8 CucreMHOe MporpaMMHoOe 00ecrIieueHHE. 1

OnepaimoHHbIE CUCTEMBI




Yrunurel. JlpailBepsl yCTpOUCTB.

° [TapannensHO€ MporpaMMUpOBaHNE

10 WHcTanmsanus 1 1enHCTauIA s
POrPaMMHOTO O0eCTICUeHUs
@aiisioBble cucTemsl. [I[pUHIUIIBI

1 pa3MeleHus 1 MMEHOBaHUA (ailyioB B
nosiroBpeMeHHou namsatu. [11a6inons! mis
ONMCaHUA rpynin QaityioB
3akoHoaarenscTBO Poccuiickoit

12 ®degepannu B 001aCTH TPOrPAMMHOTO
o0ecreyeHus U JaHHbIX
[TprHIMIBI TOCTPOSHUS U alllIapaTHbIE

13 KOMIIOHEHTbHI KOMITBIOTEPHBIX CETEH.
CerteBble IPOTOKOJIBI

14 Certp UnTEpHET

15 Paznenenne IP-ceTn Ha moaceTu ¢
IIOMOILBI0 MACOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHUE
Bunp nesrensHoctu B cety IHTEpHET.

17 CepBucsl atepnera. ['ocynapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Wndopmannonnas 6e30macHOCTb

19 BpenonocHsle mporpaMMHOE 0OecTieueHne
U METOJIbl O0pHOBI ¢ HUM

20 [IpakTuyeckas paboTa 1o Teme
"AHTUBHPYCHBIE TPOTPAMMBI"

1 Opranuzanys JMYHOTO apXuBa

uHpopmanuu. PezepBHOE KOMPOBaHHE.




HaPOJ'IBHaH 3alluTa apxXuBa

22

[IundpoBanue naHHBIX

23

Anroput™m mudpoBanus RSA.
Creranorpadus

24

[IpakTrueckas padoTa 1o Teme
"HludpoBanue qaHHbIX"

25

Wudopmariys, TaHHbIC U 3HAHHS.
HupopManinoHHbIE ITPOLIECCHI B IPUPOJIE,
TEXHUKE U OOILIECTBE

26

HenpepbIBHBIE ¥ TUCKPETHBIC BETHYUHBI U
curHaiabsl. Heo0X0muMoCTh TUCKPETH3AINH
uH(pOpMaInH, TPEHA3HAYCHHOM TS
XpaHEeHHs, TIepe1adl ¥ 00pabOTKH B
U(POBBIX CUCTEMAX

27

JBon4yHO€E KOAMpOBaHKE. PaBHOMEpHBIE 1
HEpaBHOMEpPHBIE KOJbI. [lekoaupoBanue
COOOIIeHNH, 3aIMCAaHHBIX C TIOMOLIBIO
HEpPaBHOMEPHBIX KOJOB

28

Ycenosue ®ano. Iloctpoenne 01HO3HAYHO
JIEKOIUPYEMBIX KOJIOB C IIOMOILBIO JEPEBa.
I'pad An. A. MapkoBa

29

Enunuie1 usmepenus KoinuyecTna
uHpopManuu. AapaBUTHBIN TOAXO K
OLIEHKE KOJIM4ecTBa HH(POpMaIun

30

CucreMbl CUHUCIIEHUS

31

ITepeBop uncen U3 0AHON CUCTEMBI
CUMCIICHUS B IPYTYIO

32

JIBonuHas, BOCbMEpHUYHAS U




meCTHaauaTcpuIHasg CUCTEMbI CHUCIICHUA,

CBsA3b MCIKAY HUMU

33

I[BOI/ILIHEUI, BOCBMEpHUYHAA U

meCTHaguaTepuIHas CUCTEMBI CHUCIICHUA,

CBsA3b MCXKY HUMU

34

I[BOI/I‘-IH&SI, BOCbMCpHUYHAA U

meCTHaauaTCpuIHast CUCTCMbI CHHUCIICHUA,

CBsA3b MCXKY HUMU

35

Apudmernueckue onepanim B
HO3UIOHHBIX CHCTEMaX CYHUCIICHHS

36

TponuHas ypaBHOBELIEHHAs CUCTEMA
CUHCIJICHUS

37

I[BOI/I‘-IHO‘I{GCSITI/I‘-IH&?I CUCTEMA CHHCIICHUA

38

KO,[[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe konupoBanue n300paxeHUi

40

[TpakTuyeckas pabota mo reme
"luckpernsanus rpapuueckoi
uHpopmarmu"

41

LBeToBbie MOaEnN. BexkTopHoe
koaupoBanue. Dopmatsl paitnos.
TpéxmepHnas rpaduka. @pakranbHas

rpaguka

42

Konnpoanue 3Byka. OneHka
nH(pOPMaAITMOHHOTO 00bEMA 3BYKOBBIX
JIAHHBIX MPHU 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUN U Pa3PsSITHOCTH
KOJMPOBAHUS

43

[IpakTuueckas pabora o Teme




" JluckpeTrunsarus 38ByKoBor nHbopmaiu"

44

OcHOBBI QJIreOpBI JTOTHKU

45

Jlornueckwue onepanun. TaGauIb!
HCTUHHOCTHU

46

Jlornueckue BeipakeHus. Jlornueckue
ToXaecTBa. Jloka3aTeIbCTBO JIOTHYSCKUX
TOXKJIECTB C IIOMOIIBIO TaOJIHIL
HCTUHHOCTHU

47

[TpakTuueckas pabota 1o reme
«[TocTpoenue u aHanu3 TaOIHII
WUCTUHHOCTH B TA0JIMYHOM TIPOIIECCOPEH

48

Jlormueckme OIcpanuru 1 orcpan HaJl
MHOKCCTBaAMHU

49

Jlormueckme OI€panyru 1 orncpanrii HaJg
MHOXXECTBaMU

50

3aKOoHBI AITeOPHI TOTUKU. DKBUBAJICHTHBIC
peoOpa3oBaHus JOTHUYECKUX BBIPAKECHUIA

o1

Jlornyeckue ypaBHEHHS U CUCTEMBI
YpaBHEHUI

52

Jlornueckue ¢GyHKIHH. 3aBUCUMOCTH
KOJIMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GYHKIMI OT KOJTMYEeCTBA apryMEHTOB.
[TontHbIE CUCTEMBI IOTUYECKUX PYHKIUI

53

Kanonuueckue Gpopmbl JTOrHuecKux
BbIpaxkeHH1. CoBepIlIEHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX
HOCTPOECHHMS IO TaOJIMIIE HICTUHHOCTH




54

Jlormueckue 3JI€eMEHTHI B COCTaBe
KOMIIBIOTEPA

55

Tpurrep. Cymmarop. MHOropa3psiiHbIi
CyMMaTop

56

ITocTpoeHune cxem Ha JTOTHYECKUX
3JIEMEHTAaX. 3aluCh JIOTHYECKOTO
BBIPAKEHMS 110 JJIOTUYECKOM CXEME

57

MI/IKPOCX@MI)I U TEXHOJIOI'UA UX
IMPOU3BOJCTBA

58

[IpencraBieHue HENbIX YUCEN B TAMITH
KoMIibroTepa. OrpaHUYEHHOCTh JUana3oHa
Yrcel MPU OTPAaHUYEHUH KOJTUYECTBA
pa3psanoB. llepenonnenue pa3psaaHoi
CECTKU

59

be33nakoBbIE U 3HAKOBBIE JaHHBIC.
3HaKOBbIN OWT. /[BONYHBIN
JIOTIOJTHUTEBHBIN KO/ OTPULIATEIBHBIX
qucen

60

[ToGuTOBBIE TOTHUECKUE OTIEPALIUH.
Jlormueckuii, apupmeTnuecKuit u
LUKINYECKUI CBUTH

61

IudpoBanue ¢ MOMOIIBIO TOOUTOBOK
onepanuu «uckiroyvaromee MJIN»

62

HpCI[CTaBJ'ICHI/IC 1 XpaHCHHUC B ITaMATHU
KOMITBIOTEPA BEHICCTBCHHBIX YU CCIT

63

Brinosnnenue onepanuii ¢
BCIICCTBCHHBIMU YK CJIaMHU, HAKOIIJICHUC
OIIMOOK MPHU BBIYUCICHUAX




[TpakTuueckas padora no reme «M3ydyenue
MOpa3psAIHOrO0 MATMHHOTO

o4 NPECTaBICHHUS ENBIX U BEIIECTBEHHBIX : 1
YHCEID»

65 AHanm3 alropuTMOB 1
OrtaIbl peleHus 3a1a4 Ha KOMIIbIOTEpE.

66 HNHCcTpyMEHTAIBHEIE CPEICTBA: 1
TPAHCIATOP, OTIATIHK, ITPOPHIUPOBIIHK
Cpena nporpammupoBanus. Kommusmms

67 ¥ MHTEPIIPETAIHS IPOTPAMM. 1
BupryanbHble MaIIMHEL
WuTerpupoBanHas cpena pa3padoTku

68 MeToap! OTJIaZIKU TIPOrpaMM 1

69 Turbl HepeMEHHBIX B S3bIKE 1
POTrPaMMHPOBAHHS

70 OO0paboTKa 1eNbIX YUce 1

71 OO0paboTka BEUIECTBEHHBIX YHCE 1

72 CrnyualiHble M IICeBIOCTy4aliHbIe YHCIa 1

73 Bersnenus. CioxHble yCIOBUS 1

74 [{uKIBI C ycoBUEM 1
[[¥KIBI 110 IEPEMEHHON.

75 B3aumo3zameHsieMocTh pa3IU4HbIX BUI0B 1
IIUKJIOB

76 O06paboTka HaTypaJIbHBIX YHCEI C 1
UCTIOJTIB30BaHUEM ITUKJIOB
HaxoxxaeHne Bcex MpoCThIX YHCEN B

77 3alaHHOM Jquana3oHe IIpakruueckast 1 0.5

paborta o Teme «PenreHne 3a1a4 METO0M




nepedopar»

78 WNHBapuaHT 1ukia

79 JlokyMeHTHpOBaHKE POrpaMM

80 O06paboTka JTaHHBIX, XPAHSAIIUXCS B
daiinax

81 PaszOuenue 3a1aun Ha MoA3aqaun
Hcnonp3oBaHue CTaHIaPTHON OMOIHOTEKU

82 s3bIKa porpammupoBanus. [logkmouenue
OMOIMOTEK MOANPOrpaMM CTOPOHHHX
IIPOU3BOUTENIECH

83 [ToamporpaMmel (IporeAypsl U QYHKITUH)

84 [Hoanporpamms! (rporeaypsl ¥ QyHKLNN)

85 [TpakTnyeckas paboTta 1o Teme
"PazpaboTka moamporpamm"
Pekypcus. PekypcuBHble 00bEKTHI

86 (ppakramnsr). PekypcuBHBIE IPOLIETYPHI U
¢ynkuuu. Mcnonp3oBaHue cTeka s
OpraHu3allii PEKYPCUBHBIX BHI30BOB

87 [TpakTryeckas pabora o Teme
"PexypcuBHBIE TOAITPOrpamMMBbl"

88 MoaynpHBIN IPUHIUI TIOCTPOEHUS
porpamMmm

89 YuciieHHBIE METOIEI

9 [IpakTuueckas pabora no Teme
«YucIeHHoe peleHne ypaBHeHU

01 Hcnonp30BaHue qUCKPETU3ALUU B

BBIYUCIUTCIIbHBIX 3aJa4ax




92

[TpakTuueckas pabota 1o reme
«[IpubnmxEHHOE BHIYUCICHUE JJIUH
KPUBBIX U IUIOIIAAeH puryp»

93

[Tpaktnyeckas padota no teme «Ilonck
MakcuMyMa (MUHHUMYMa) QyHKIIAN

94

O0paboTka CUMBOJIBHBIX TAHHBIX.
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJIMYECTBA MMOSBICHUN
CHUMBOJIa B CTPOKE

95

AnropuT™MBI 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30HeHue CTPOKH Ha CJI0Ba IO
POOEJIbHBIM CUMBOJIAM

96

AnropuT™MBI 00pabOTKH CHMBOJIBHBIX
CTPOK: TIOUCK MOJICTPOKH BHYTPU TaHHOMN
CTPOKH; 3aME€Ha HalJIEHHOW MOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[TpakTuyeckas pabora 1o Teme
"OOpaboTKa CTPOK C UCTIOIB30BAHUEM
GbyHKLUH cTaHIapTHON OMOIMOTEKH SI3bIKa
IIPOrpaMMHUPOBaHUS"

98

['enepanmst c1oB B 3a1aHHOM andaBuTe

99

MaccuBEI ¥ IOCIIENOBATEILHOCTH YHUCETL.
[TpakTrueckas pabora 1o Teme
"3anoiHenne Mmaccuna"

0.5

100

O06001IEHHBIE XapaKTEPUCTUKH MacCUBa

101

JIMHEeWHEBII TONCK 3aJaHHOT0 3HAUECHUS B
maccuBe. [Ipaktudeckas pabora mo reme
"JIMHEMHBIM NOUCK 3aJaHHOr0 3HAUYEHUS B

0.5




maccuse"

[IpakTuueckas padora no reme "Ilouck

102 MHUHHUMAJIBHOTO (MaKCUMaJIHHOTO) 1 1
3JIEMEHTa B YACIOBOM Maccuse"
CopTupoBKa 0JHOMEPHOTO MacCHUBA.

103 IIpocTeie METOBI COPTUPOBKH. 1 05
[TpakTuueckas pabota no teme "I[Ipocteie '
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beicTpas

104 COpPTUPOBKA MaccuBa (aJIrOPUTM 1 05
QuickSort). [IpakTuueckas pabora 1o '
teme "bricTpas copTupoBka MaccuBa'
JIBOMYHBII MIOUCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTuueckas pabora o reme 1 0.5
" JIBOUYHBINA MOUCK"

106 JIByMepHbIe MacCHUBBI (MaTpHLIbI) 1

107 Anroput™Mbl 00pabOTKH MaTpUI] 1

108 Pemenue 3amau aHann3a TaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIEccopa 1

110 KomnreroTepHast BEpcTKa TekcTa 1
[TpakTrueckas pabota o reme "BépcTka

111 JIOKYMEHTOB C MaTeMaTUYECKUMHU 1 1
bopmynamu"

112 HNHCTpyMEHTBI pELIeH3UPOBAHUS 1

113 [IpakTuyeckas paboTa Mo Teme 1 1
"MHOrocTpaHu4YHbIE TOKYMEHTHI"

114 O6naunbie cepBuchl. KommekTuBHas 1 05

pabora ¢ nokymeHnTamu. [Ipaktuueckas




pabota o teme "KomnexktusHas padora ¢
JIOKyMEHTaMu"

115

AHanu3 na"gueIx. bonbpiye faHHbIe

116

MammwuHaHOE 00y4YeHne

117

AHann3 TaHHBIX ¢ IIOMOILBIO
AIIEKTPOHHBIX TAOJIHIT

118

[TpakTrueckas pabora mo Teme "AHanus
JAHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX
gr:liniig

119

[Toctpoenue rpadukoB HyHKIIHA.
[TpakTuueckas pabota 1o reme
"HarnsigHoe npeacTaBieHue pe3yabTaToB
CTaTHCTUYECKOM 00pabOTKH TaHHBIX B
BUJIE IarpaMM CPEICTBAMH PEIaKTopa
AJIEKTPOHHBIX TabMIL"

0.5

120

Jluauu tpena. [Ipaktuueckas padora o
teme "llonOop nmuHuU TpeHaa,
IIPOTHO3UpOBaHue"

0.5

121

[Ton6op napamerpa. [Ipaktuueckas
pabota o Teme "HucieHHoe pereHune
YpaBHEHMI ¢ TOMOIIBIO 110100pa
napamerpa"

0.5

122

OnTumu3anus Kak MOMCK HAaWTydlIero
pelIeHUs B 3a/IaHHBIX YCIOBHSIX.
[IpakTuueckas pabora no reme "Pemenue
3a/1a4 ONITHUMHU3ALUH C TOMOILBIO
3JICKTPOHHBIX TabUIr"

0.5

123

Pe3epBHOE Bpemsi. ArOpUTMBI




COPTHPOBKH

PezepBHOE Bpemsi. ANTOPUTMBI

124
COPTHPOBKH

125 PesepBHOE Bpemst. AIrOpuTMBI
COPTUPOBKH

126 Pesepsroe Bpems Coznanue telegram
6oroB. Co31aHue IpoeKTa.

127 PesepeHoe Bpems Coznmanue telegram
6oroB. O6paboTka cooOmEeHnI
PesepBroe Bpemst Co3nanue telegram

128 N
00TOB. MammHa COCTOSIHUM
PesepeHoe Bpems Coznmanue telegram

129 60toB. PaboTa ¢ knaBuatypoi u eé
odopmieHue

130 PesepeHoe Bpems Coznmanue telegram
6otoB. Co3ganue 60Ta-BU3UTKH

131 PesepBHoe Bpems Co3znanue telegram
00TOB. MeTO/ 16 OTIIPABKU COOOIIIEHUIA
PesepeHoe Bpems Coznanue telegram

132 0O0TOB. co3anue 0oTa UId ¢
(GyHKIIMOHAJIOM 3aITUCH

133 Peseperoe Bpems Coznmanwe telegram
6oroB. Pabota ¢ SQL

134 PeseprHoe Bpems Coznanue telegram
6otoB. [lanens agMuHUCTpaTOpa

135 Pesepsroe Bpemst Coznanwe telegram
6otoB. [Tapcunr

136 PesepBHoe Bpems O606mmenue Coznanue




telegram 6otoB

OBIIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

136

21.5




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KouTtpoJbHbIe
padoThI

IMpakTuyeckne
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
ungposBbie
o0pa3oBarte/ibHbIE

pecypchbl

KonnuectBo nndopmarmu

AJ'IFOpI/ITMBI CXXaTus AaHHBbIX

Anroputm Xaddmana

[IpakTuueckas padora no reme "Cixatue
JAHHBIX C TOMOUIBIO AIITOPUTMA
Xaddmana"

Anroputm LZW

AJ'Il"OpI/ITMI)I CKaTuA JaHHBIX C IIOTCPSAMU.

[IpakTuueckas pabora no teme "Cixxatue

JaHHBIX ¢ notepsimu (anroputmsl JPEG,
MP3)"

0.5

CxopocTh Tiepeiayu TaHHbBIX

HOMCXOYCTOﬁqHBBIC KOJbI

[IpakTuueckas pabota 1o reme
"[TomexoycroitunBbie KOAbI"

10

Cuctembl. KOMIOHEHTHI cCHCTEMBI U UX
B3aumoJeiictBue. CUCTEeMHBIN YPeKT.
VYnpasienue Kkak HHQOPMaIMOHHBIN
nporiecc. OOpaTHas CBSI3b

11

Mogaenu u MoenMpoBaHue

12

I'padbr

13

Pemenwe 3amau ¢ momombio rpados




14 JlepeBbst

15 OCHOBBI TEOPUH UTP
[IpakTuyeckas padora o reme "[lonck

16 BBIUTPBIIIHOW CTPATETUH B UIPE C ITOTHOU
nHpopmanmen"”

17 CpencTBa HCKYCCTBEHHOT'O MHTEJIEKTA

18 [Ipaktruyeckas padota o teme "Cpencraa
HCKYCCTBEHHOT'O MHTEIIEKTa"
dopmanuzanus MOHATHS aarOpUTMA.

19 Mammna TeropuHra Kak yHuBepcaibHas
MoJieb Beiunciennil. Teauc Yeépua—
Thropunra
[IpakTuueckas pabota mo Teme

20 "CocraBieHue NpoCcToi MPOrpaMMBbl AJIs
MamuHbl Teropunra"

21 Mamuna Iocra

22 Hopwmanshbie anropugmer Mapkosa
ANTOPUTMUYECKH HEPA3pEIINMbIE 3a0a4u.

23 3anavya octaHoBa. HEBO3MOKHOCTB
aBTOMATHUYECKOM OTJIa/IKK IPOrpamMm

24 Cno>XHOCTb BBIYMCTICHUI
[Torck mpoCThIX YKCeI B 3aJAHHOM

25 JTMATia30He ¢ TTOMOIIBIO AlITOPUTMA
«permieto DpatocheHar

%6 [IpakTuyeckas padora no Teme "[lonck
MPOCTHIX YUCET B 3aJJaHHOM Jrana3oHe"

97 MHoropa3psiiHbI€ LIE€IbIE YUCIIA, 3a/1a49H

JUTMHHON apu(pMETUKH




28

[IpakTuueckas pabora o Teme
"Peanuzaius BbIYHUCICHUH C
MHOTOpa3psIHbIMHU YucIamMu"

29

CroBapu (accoIiaTUBHBIC MACCHBBHI,
O0TOOpaKeHHMs ). XAI-TaOIUIIBI.
[Toctpoenue anhaBUTHO-YACTOTHOTO
CIIOBapst ISl 33JIaHHOTO TEKCTa

30

[IpakTuueckas pabota mo Teme
"[loctpoenue anhaBUTHO-YACTOTHOTO
cJIOBaps JUIs 3aJJaHHOTO TekcTa'"

31

AHann3 TeKcTa Ha €CTECTBEHHOM SI3BIKC.
Brimenenune mocnemoBaTeIbHOCTEH 110
mabsnony. PerynspHsie BepaxeHMs.
YacToTHBIN aHAIIN3

32

[IpakTuueckas pabora no reme "AHanus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

33

Crexu. AHaIU3 NPaBUIILHOCTH CKOOOYHOTO
BBIPAYKEHUS

34

Brruucnenue apupmeTuueckoro
BBIPA)KEHUS, 3aIIUCAHHOTO B TOCT(PHUKCHOMN

dhopme

35

[IpakTuueckas pabota 1o reme
"Borunicnenue apupmMeTuieckoro
BBIPA)KEHUS, 3aITUCAHHOTO B TIOCT(PUKCHOMN

dhopme"

36

Ouepenu. Mcnonb3oBaHue ouepean Ijis
BpeMCHHOFO XpaHeHI/IH JAHHBIX

37

[IpakTrueckas paboTa 1mo Teme




"Ucnonb3zoBanue ouepean”

38

HepeBbs. Peanuzanus aepesa ¢ NOMOILBIO
CCBUIOYHBIX CTPYKTYp. J[BonuHbBIE
(6unapuseie) aepeBbs. [locTpoeHue nepesa
JUTSL 33JJAHHOTO apH(PMETHIECKOTO
BBIPAKCHUS

39

[IpakTuueckast pabora no reme
"Ucnonp30BaHue 1€pEBbEB IS
BBIYUCIICHUS apH(PMETUIESCKUX
BbIpakKeHU1"

40

PekypcuBHBIE anropuT™MbI 00X0/1a epeBa.
Hcnonp30BaHue CTEKa M OYEPEIH JUIS
00xo/1a nepeBa

41

PexypcuBHbBIE alropuT™MbI 00X0/1a IepeBa.
Hcnonp30BaHue CTEKa U OUEpeIn JIJIsI
o0xoja repeBa

42

Anroputmsl Ha rpadax. [loctpoenune
MUHUMAaJIbHOI'O OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBSA3HOIO
HEOPHEHTUPOBAHHOTO rpada

43

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

44

KomnruecTBo pa3nuuHbIX MyTel MEXITy
BEPIIMHAMU OPUEHTUPOBAHHOTO
aIMKJINYECKOoro rpada

45

Anroputm JlefKCTpsI.

46

[IpakTrueckas paboTa Mo Teme
"Beluncnenue JUIMHBI KpaTyauilero myTH




MeX 1y BepiinHamMu rpada (anroputm
JeiikcTpor)"

47

Aunroputm @oiiia—Y opiiania

48

3aiauu, peniaeMble ¢ TOMOILbIO
JTMHAMUYECKOTO TIPOTPAMMHUPOBAHHS:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIUN

49

[IpakTryeckas pabora 1o reme
"Bprunciienue pekypCcuBHBIX (DYHKIIHHN ¢
MIOMOUIBIO JUHAMUYECKOTO
MporpaMMHUpOBaHus"

50

321,[[3.‘11/1, peumacMbI€ C ITIOMOIIbIO
JAUHAMHWYCCKOI'O ITpOrpaMMUPOBAHUSA:
MOJCYET KOJIMYECTBA BapHUaHTOB

o1

IIpaxTrueckas padbora mo teme "[lomcuér
p p

KOJM4YeCTBa BAPUAHTOB C MTOMOIIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

52

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANHAMHUYCCKOI'0 NpOorpaMMUpPOBaAHUA:
3aa4yu OIITUMHN3aIIuN

53

[TonsaTHe 0 mapagurmax
nporpamMmmupoBanusi. O030p S3bIKOB
[IPOrpaMMUPOBAHUS

54

[TonsiTre 06 00 BEKTHO-OPUEHTHPOBAHHOM
MIPOrpaMMHUPOBAHUH

55

OO0bexThI 1 Knacchl. CBOMCTBA U METObI
00BEKTOB

56

OOBEKTHO-OPHUEHTUPOBAHHBIIN aHAIH3

57

[IpakTrueckas paboTa 1mo Teme




"M cronp30BaHue rOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

58 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[TpakTuyeckas padora "Pa3zpaboTka

59 MIPOCTOM MPOTPaMMBI C HCIIOJIb30BAaHHEM 1
KJ1acCoB"
Wukancynauus. [Ipaktuueckas padota no

60 teMe "Pa3paboTka kiiacca, UCTIOJIB3YIOIIETO 0.5
WMHKAICYJSIuio"

61 Hacnenosanwue. [Tomumopdusm

62 [IpakTuueckas padbora 1o Teme 1
"Pa3paboTka nepapxuu KiraccoB"
Cpensi ObICTpOI pa3pabOTKH MPOTPAMM.

63 [IpoexktupoBanue uutepdeiica
10JIb30BATENA

64 ITpoexTupoBanue naTepdeiica
MIOJIb30BATENS

65 Hcnonb30BaHre TOTOBBIX YIPABIISEMBIX
3JIEMEHTOB JUIsl IOCTPOEHUs UHTepdeiica
[IpakTuyeckas pabora 1o reme

66 "Pa3zpaboTka mporpaMmsl ¢ rpaduyecKum 1
unTepdeiicom”

67 N3yueHne BTOpOTO A3bIKa
IPOrpaMMHUPOBAHUS

68 N3yueHne BTOPOTo A3bIKa
IIPOrpaMMHPOBAHUS

69 Oranel KOMIBIOTEPHO-MATEMaTHYECKOTO




MOACINPOBAHUA

70

Jluckperuzanus npu MaTeMaTHIeCKOM
MOJICIIMPOBAHNUU HETIPEPHIBHBIX IMPOIIECCOB.
MopenupoBaHue JBHKESHUS

71

[IpakTruyeckas paboTa 1o Teme
"MonenvupoBanue ABUKEHUS"

72

MopenupoBaHre OMOJOTHYECKUX CHCTEM.
[IpakTuyeckas pabora 1Mo Teme
"MopenupoBaHrue OMOJOTUYECKUX CUCTEM"

0.5

73

MaremMmaTudeckue MOJICIU B DKOHOMUKE.
BeruucnurenbHbIE SKCIIEPUMEHTHI C
MOJIEIIMU

74

BepositHocTHBIE MOJenu. [IpakTuueckas
pabota no Teme "MMuTanoHHOe
MOJIETUPOBAHUE C TOMOLIBIO METO/1A
Momnte-Kapmo"

0.5

75

KomnbsrorepHoe MoieTupoBaHUE CUCTEM
yIpaBJieHUs

76

O06paboTKa pe3ynbTaToOB HKCIEPUMEHTA

77

Tabnuunbie (pensaronHbIe) 0a3bl JaHHBIX

78

ITouck, copTUpOBKa U PUIBTPALIUSL
JaHHBIX. 3alPOCHI Ha BEIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpamu. Beraucisiembie
I10JIS B 3aIpocax

79

[IpakTuueckas pabota no Teme "Pabota ¢
roToBoi 0a3oi Ja”HHBIX"

80

MHororabauyHbie 0a3bl JAHHBIX. THUIBL
CBsI3ei Mex 1y Tabiuiamu. BaenrHuit




KJIFOY. HCJ’IOCTHOCTB 0assl JaHHBIX

[IpakTuueckas pabora 1o Teme

81 "Pa3paboTka MHOTOTAOIMYHOM 0a3bl
TaHHBIX"

82 3ampockl K MHOTOTA0IMYHBIM Oa3am
JAHHBIX

83 [IpakTuueckas pabota o reme "3anpocs K
MHOTOTa0IMYHON 0a3e maHHBIX"

84 SI3bIK yripaBiieHUs qaHabIMEA SQL
[IpakTuueckas pabota mo Teme

85 "YpaBiieHue JaHHBIMU C TOMOIIBIO S3bIKA
SQL"

86 Hepensimmonnsie 6a3b1 JTaHHBIX.
DKCTepTHbIE CUCTEMBI

87 WuTepHeT-npunoxenus
ITonsiTHE O CEpPBEPHON U KIUEHTCKON

88 qacTsaxX caita. TeXHOJIOTHS «KJIUEHT —
cepBep», € JOCTOMHCTBA M HEAOCTATKU

89 OcHoBsl s13p1ka HTML

90 [IpakTuueckas padota o Teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBsl s13p1ka HTML

92 OcHoBsl s13pika HTML
[IpakTuueckas padota o Teme "Co3nanue

03 BeO-CTpaHUIIBI, BKIIOYAIOIICH
MYJIbTUMEINIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUEO)"

94 OcHoBBbI KacKaaHbIX Tabmuil cruieit (CSS)




[IpakTuueckas pabora o Teme

95 "OdopmieHue cTpaHUIIbI C TOMOIIIBIO 1
KaCKaIHBIX Ta0muI cTiiiei"
96 Cuenapuu Ha si3p1ke JavaScript
97 CueHapuu Ha si3bike JavaScript
98 dopMbl Ha BEO-CTpaHHIIC
99 [IpakTryeckas padota o teme "O6paboTKa 1
JTaHHBIX hopm"
100 Pa3memienue Beb6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (ailioB Ha caifT
Kanpuposanue. Mcnpasnenue
101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YpPOBHE#, KOPPEKIIHS 1IBETA.
Ob6eciBeunBaHuE IBETHBIX U300paKkeHUI
P
BBoj n3o00paxxeHuii ¢ UCMIOIB30BaHUEM
102 Pa3IUYHBIX U(GPOBBIX YCTPOICTB. 05
[TpakTuueckas pabota mo Teme "OOpaboTka
p p P
¢ poBsIx GoTorpaduit”
Perymb. Pabota ¢ oOnactsimu. @uibTpsl.
103 [IpakTrueckas padora o Teme "Perymib 0.5
p P yur
¢ poBeIx Gortorpadpuit”
MHorocnoitabie u300paxenus. TeKCToBbIe
104 ciou. Macka cnosi. Kananel. Coxpanenue
p
BBIZICIICHHOM 00J1acTH
105 [IpakTuueckas pabota 1o Teme 1
"MHoOTroCnoitHbIC N300paKeHUs"
[Toaroroska WILTFOCTpALIUi UIS BEO-CAlTOB.
106 P 05

[IpakTuyeckas pabora o Teme




" AHUMUPOBaHHBIC N300paKEHUS"

Bekropnas rpaduka. Bekropuzanus

107 pPacTpOBBIX U300pakeHUN

108 [IpakTuueckas pabora no reme "BekTopHas
rpaduka"

109 ITpuHIUIBI TOCTPOEHUSI U PEAAKTHPOBAHUS
TPEXMEPHBIX MOJEIEH

110 [IpakTuueckas pabora no teme "Co3nanue
MIPOCTBIX TPEXMEPHBIX MoJenen"”

111 Cetounbie Moeu. MaTepuaibl

112 [IpakTuueckas padora no Teme "CeTouHbIe
monaenn"

113 MonenpoBaHue UCTOYHUKOB OCBEILECHUS.
Kamepst

114 [IpakTryeckas paboTa 1o Teme
"Pennepunr"

115 AnnutuHbie TexHOorun (3D-nipuHTEpHI)

116 [ToHsATHE O BUPTYATbHOI PEaTbHOCTH U
JOTIOJTHEHHOM PEaIbHOCTH

117 PesepBHoOe Bpems Pemienue 3anau

118 PesepBHoe Bpems Peanusanust anroputMos
C ACUMITTOTHYECKOH ci10skHOCTBIO O(1)

119 PesepBHoe Bpems Peannsanus anroputmMon
C aCUMIITOTHYECKOH ci1oskHOCTBIO O(1)

120 PesepBHoe Bpems Peasnmszanus anropurmMon
C aCUMITOTHYECKOM clokHOCThIO O(n)

121 PeszepBHoe Bpemst Peanuzarnus anroputMoB




C aCUMIITOTHYECKOM CI0KHOCTRI0 O(N)

Pe3epBHoe Bpemst Peaninzanus anroputMoB

122 C ACUMIITOTHYECKOH CII0KHOCTBI0 O(n”2)

123 Pe3epBHoe Bpemst Peasinzanus anroputMoB
C aCUMIITOTHYECKOM CII0KHOCThIO O(n3)

124 PesepBHoe Bpemst Peanuzaiius anroputMoB
C ACUMIITOTHYECKOH ciiokHOCThI0 O(logn)

125 Pe3epBHoe Bpemst Peann3zanus anroputMoB
C ACUMIITOTHYECKOH ciiokHOCThI0 O(logn)

126 PesepBHOoe Bpems Peanu3anus anroputMos
c acumnroruieckou cioxxkHocThro O(nlogn)

127 Pe3epBHoe Bpems Peanuzanus anroputMoB
C aCUMIITOTHYECKOH citoskHOoCcThIO O(nlogn)
PesepsHoe Bpems PesepBHoe BpeMs

128 Peanu3zanus anroputmos ¢
ACHMITOTHYECKOM c10KHOCTHIO O(27°n)
PesepBHoe Bpems Pe3epBHOe Bpems

129 Peanuzarus anroputmos ¢
ACHMITOTHYECKOM c10kHOCTHEO O(3”n)

130 PesepBHoe Bpems CtpykTypa naHHbix heap
PesepBHoe Bpemst Pemienue 3aqay Ha

131 rpadax MOMOIIBIO SI3bIKA
nporpaMmupoBanus Ha "O0X0/1 B IIUPUHY
PesepBHoe Bpemst Pemienue 3aqay Ha

132 rpadax MOMOIIBIO SI3bIKA
nporpammupoBanus Ha "O0Xxo B IITyOMHY

133 PesepBHoe Bpems Pemienue 3anad Ha

rpadax MoMOMIbIO S3bIKA




IIPOrpaMMUpPOBaHUs Ha "AJIropuT™
Hevikctper"”

PesepBHOe Bpems Penienue 3agad Ha
134 rpadax MOMOIIBIO SI3bIKA

MporpaMMUpoOBaHus Ha " AJTOPUTMBI
®opnaa-bennmana u Onoiina

Pe3epBHOe Bpems Pemienue 3anad Ha
135 rpadax MOMOIIBIO SI3bIKA
MporpaMMHUpOBaHus Ha " AJITOPUTMBI

®opnaa-bemnmana u Onoiiaa”

Pe3epBHoe Bpemst 000011IeHIE pa3zeia

136
AJTOpUTMHU3ALNY U IPOTPAMMUPOBAHUS

OBILIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME

136

36.5







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET
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