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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOGHHUSI OCHOBHOWM  0Opa30BaTeNbHOM  MPOrpaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0mIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCS CPEICTBAMHU
yueOHoro npeamera «MHpopmaTuka» Ha yriyOJIE€HHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE IPEIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacpeeIeHue ero
1o kinaccaM (rogam H3ydyeHus), 1aéT IPUMEPHOE pacHpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIUXCS.

[TporpamMma 1o nH(pOpMaATHKE ONpPEAEIIeT KOIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIJs KaXI0TO roja u3yuyeHusi, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHsI Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEHHOM UTOTOBOM atTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYyHOM JHUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA HMHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00IacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
UHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH()OPMALMOHHOU
JESITEIbHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SBIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKU U HMH(OPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha CoJIepKaHue Kypca WH()OPMATUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHHS U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHHs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIECHUE, MHTEpPIpETalui0 U 0000IIeHre
ATOTO OIBITA.



Pesynbratel  yriyOnéHHOro ypOBHS HM3yd€HHs y4eOHOro mpeameTa
«Uudopmartukay OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil MpopecCUOHATIBHOW JIEITENbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CeOs:

OBJIQJICHUE KJIIOUEBBIMU MOHATHUSAMU W 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MIPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIEC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHHE pellaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3a]ayu,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HHCTPYMEHTApUsl JaHHOMU
npeaMeTHON 00J1acTu;

HaJMyue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  MOpo(eccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
porpaMMHasl MHXEHepHs, HHPOpMalMOHHAsE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWMJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0OYy4Y€HUE, TMPOMBIIIJICHHbIM WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHMKA, KBAHTOBBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpENEIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HHdopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHEUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHUUH OOYy4arolmerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIeUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHMSI, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHPOPMATUKH, HWHPOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ianyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPHUTEPUSMHU OLICHHBAaHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;



C(OPMUPOBAHHOCTh ~ NPEJACTaBICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HYKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3/IaHUE U UCIOJIb30BAaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIpOCTpaHEeHHE HH(OpMAIUY;

CO37[aHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOHM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENLCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro npeamera «MHpopMaTuka» BBIAECISIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIBb30BAHUIO CPEICTB ONEPAMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIMA anmapaT WH()OPMATUKH, BOIMNPOCHl KOJWPOBaHUS HWH(MOpMAaLuH,
u3MepeHuss MHOOPMAIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aNreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB M OLEHKY MX CIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealiM3alliy MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  TOCBALIEH  BOIPOCAM
npuMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOJAYKTaX U MHTEPHET-CEPBUCAX, B TOM YKCIIEC B 3aJa4axX aHaIu3a
JAHHBIX, HMCMHOJB30BAHUIO 0a3 JaHHBIX W DJEKTPOHHBIX TAaOMUI[ [JIsl pEelIeHHUs
NPUKIIAJAHBIX 33]1a4.

B nmpuBenénnom nanee copepxkanuu ydeOHoro npenmera «Mudopmarnkan
KYPCUBOM  BBIJICJICHBl  JIONOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYCHHUS
OTJIEJIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIMMCS.

VYrnyOnéHHbli ypoBEHb U3y4Ye€HHUS HH(DOPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKA 00ECIEYMBAET: MOATOTOBKY O00YyYarolUuXcsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTUHA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHOM M WCCIIENOBATEIHCKOW JESITCIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIINAAaX U cAayde
EnuHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCII0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3yUYeHUsI HHDOPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 1acoB (4 daca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

HugpoBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU [IU(DPOBOTO OKPYHKEHUS.

[TpuHIUIIBEl pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
noMouibko muH. KoHTposiepsl BHEMHUX YCTpoicTB. [Ipsamoii 1ocTyn K mamsTy.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUA. MHoromnponeccopHsie CHUCTEMBI.
CynepkoMmnbloTepbl. PacnipenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHUQPOBBIE YCTpOWCTBA ©W MX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
IpPOrpaMMHOr0 oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM MPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapanienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrnepalnoHHBIC CHUCTEMBI. Y THIIHMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTasiuuss W JAEUMHCTAULALUSA  HPOTrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelleHUss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpyri (haisos.

[Iporpammuoe obecniedenue. JIuneH3upoBanmue MpOrpaMMHOTO 00ECTICUCHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE TIPOrPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCHOJIb30BAHUE
POrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpOBaHue. [lolydeHrne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanuuusi CBA3U C y310M ceTh. OnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
["eonnopmMaImoHHbIe CUCTEMBI. | €0OKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBHja NOBEACHUS B KubepmpocTpaHcTBe. [IpobieMa nmoammHHOCTH
nosydyeHHOM nHpopmannu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopMaluu u  uUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpMallUl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETSIX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cucTemax. lIpaBoBoe oOecrieueHne UWHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBHOW MH(POpMAIUK, XpaHsIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX YCTpOMCTBAaX. BpemoHocHOEe mporpaMmMHOe 00€CcreueHHe U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IMIUQPHI.
[udper npoctoit 3amensl. [Mludp Lesaps. [ludp Bmwxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusle U 3HaHus. MHQOpMalnMoOHHBIE MpoLEcChl B MPUPOJE,
TEXHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluy MH(popManuu, NpeaHa3HAaYeHHOM [UIsl XpaHEHHWs, Nepenayud u
00paboTKH B IM(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHHe COOOIICHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOHOB C IMOMOUIBIO
nepeBa. EnvHMIIBI U3MEpeHHs KonuecTBa HHPpopMauuu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULIMOHHON cucTteMe cuMciieHns. CBOWCTBA MO3WLMOHHOM 3amUCU  YHWCha:
KOJIMYECTBO UG B 3aNUCH, MPU3HAK JEIMMOCTH YHCIA Ha OCHOBAHUE CHCTEMbI
CUHCIIEHMSI. AJITOPUTM MEPEBO/IA LIEJIOr0 YUCHIa U3 P-UUHOIN CUCTEMBI CUUCIICHUS B
JECATHUYHYIO. AJTOpPUTM MEpeBOJa KOHEYHOM P-W4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIAa U3 AECATUYHOW CHCTEMbl CUUCIECHHS B P-
nuHyto. [lepeBon KoOHeYHOW JecATUYHON Jpodbu B P-uunyro. JIBomunas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILICHHAS CUCTEMA CUMCIIEHUS. JIBONYHO-IECATUYHAS CUCTEMA CUUCIIEHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnoGaiiTHBIE KOIUPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  HHPOpMAIIMOHHOTO  00BEMa
rpauYeCKuX TaHHBIX MMPHU 3aIaHHBIX pa3penieHru U TITyOrnHEe KOTUPOBAHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (ailios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Konupoanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3ALMN U PA3PATHOCTH KOJIUPOBAHHS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUYECKHUX
BbIpaKECHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIUN OT KOJIMYEeCTBA apryMeHTOB. [10HbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  JlorMueckux  BblpakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI KX
MOCTPOEHUS IO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUu4e€HHOCTH
JVana3oHa 4YUCel NpH OrpaHWYEHHWH KOJIM4YecTBa pa3psanoB. llepenonHeHune
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIIMA
JTIOTIOJTHUTEIIBHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuii  capurn.  [lludpoBanue ¢ moMomp0 TOOMTOBOM — omepanuu
«uckimoyaromniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaILas
4acTh U MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YKCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHWE omepanuii ¢ BENIECTBEHHBIMU YHCIIAMHU, HAKOIJICHHE
OLIMOOK MPU BBIYUCICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMbIi pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, NpodumupoBIMK. KoMmumismus u UHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOrpaMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmul. Otnanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HauEHUI IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBiieHus.
Cnoxuble ycinoBus. Iluxkner ¢ ycinoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHSIEMOCTh  pa3iIMYHBIX  BUAOB  IUKJIOB. HBapuaHT ULHUKIIA.
CocTraBneHue IUKIA C UCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HUHCTPYKLIMH IS ITOJIB30BATEIIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HAaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) UDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33JlaHHOM JuanasoHe. [IpeacrasieHue
yucia B BUJIEe HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHALuXcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoBbie TIepeMeHHBbIE ((aioBbie ykazatenu). Urtenwe u3 daina. 3amuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeayphl U GYyHKIINH).
Pexypcus. PexkypcuBHble 00beKThl ((pakranbl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIKII IOCTPOEHUS IIPOTrPAMM.

UucnenHnsle MeTonbl. TouHOe M NPUOMMKEHHOE pELIEHMs — 3aJauu.
YuclieHHbIE METO/IbI PELICHUS] YPAaBHEHUI: METO/ 1epedopa, METO/I ITOJIOBUHHOIO
nenenus. [TpuOnmxéHHOEe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METO



tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUIMKW OJHOM MepeMeHHOU
METOJ/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMM  sI3bIKa
POrpaMMUPOBAHUS JJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aME€Ha HAWJCHHOM IMOJICTPOKM HAa JPYTYK CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel U TOCIENOBATENBHOCTH 4YHcel. Bpruncienue 0000MEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCHBA MJIM YMCIOBOM MOCIEI0BATEILHOCTH (CyMMBI,
IIPOU3BEJECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBka 0OJHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU (METO
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpass coptupoBka MmaccuBa (amroputM QuickSort). /IBowdHBIM TIOMCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHBIE MaccuBBbl (MaTpHIlbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOIMH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpaduu u rpammatukud. CpencTBa MOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHThl. CHocku, ornaBieHue. KomnexktuBHas paboTa C JAOKyMEHTamH.
NHCTpyMEHTBI peleH3UpPOBaHUS B TEKCTOBBIX Mpolueccopax. O0iayHble CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuia 1uTHpOBaHUS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OdopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TeKcTa. TeXHHYecKue CpeicTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTHYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33JjauM aHajdu3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccupuKanus, Kiactepusanus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
peleHus 3a7ady aHaJinu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLEHKa
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allvsl TaHHBIX, UHTEPIPETALMS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI ISl 00pabOTKH U Mpe/CTaBiIeHUs JaHHBIX. bombiime naHHbIE.
Mammnnoe o0y4yenue. IHTeIeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBIUIET0) 3HAUEHUS IUaIa30Ha.
Breruncnenne koag¢uuueHTa KOppeasiuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkmmii. [Togbop aHMM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM ¢ TOMOUIbI0 TOA0O0pa MapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelleHus B 3alaHHbIX ycioBusX. Llemesas
¢yHkius, orpaHuyeHus. JlokanbHble M TJ00QJbHBII MHHMMYMBI 1LI€JIE€BOM
¢yHkuuu. Pemenue 3a1a4 oNTHMHA3AUU C TOMOUIBIO 3JE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH HHMopmaruu. @opmyna Xapriau. MHbopmanus U BEpOATHOCTS.
@®opwmyna lllenHoHa.

Anroputmbl  cxkatust JnaHHbiXx. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANrOpUTMBI CKAaTHSl JAHHBIX C MOTEPSMH. Y MEHBLICHUE
rIIyOHHBI KogupoBaHus nBera. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepelayd JAaHHBIX. 3aBUCHUMOCTb BPEMEHHM TMepefayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpudunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH Tepenadye TaHHBIX.
Paccrosinne Xaommunra. Koauposanue ¢ moBropenuem 6utoB. Koapl XomMuHra.

Cucrempl. KoMIOHEHTBI cUCTEMBI M HX B3auMojaelcTBue. CHCTEMHBIN
ahdekrt. YnpapneHue kak nHGopMalMoHHbIi nporecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llens mMonenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJCIIUPYEMOMY OOBEKTY WJIM MPOIECCy, e MojaenupoBaHus. dopmanusanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJCIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padudeckoe npeacraBieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padbl. OcHoBHbIe noHsATHU. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHalu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaAMu rpada, OmNpelereHue KOoJuyecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO ALMKINYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBnsi moumcka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TAOJMYHON (opMe. BBIMIPHINIHBIE U IPOUTPHIIIHBIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacmno3HaBaHus ycTHOUM peun. KornHutuBHbIe cepBUCHl. VneHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHue METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4arommx cucreMax. lMcnoiab3oBaHue MeTo/10B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopManuzanus  HOHATHSA — anropurma.  MammbHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XHOCTH BbhIUMCICHUN. BpeMsa paboTel U 00BEM HCIONIB3yeMOM
IaMsATH, HWX 3aBACHUMOCTb OT pa3Mepa HMCXOAHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  NOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OOHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM JWAIMA30HE C IOMOIIBIO AJITOPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yucia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaKEeHHS. Bbluncienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib3oBaHUE oYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpada. KonauuecTBo pas3inyHBbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmel o0xoja nepesa. Vcnonb3oBaHue creka U
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPaHEHUEM MPOMEXYTOUHBIX PE3yJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCUBHBIX (YHKIIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTEe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
WNHuKancynsuus, Hacae0BaHue, MOTUMOP(U3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
nosib3oBaTenst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHMUSL.

NupopmannoHHbIE TEXHOJIOTHH

OTanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUS:  IOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. Marematuueckue  MOAEIM B OKOHOMHKE.  BblUnCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOJ, HauMEHBIINX KBaJpaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  Mmwuranmonsnoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMUBaHHMSL.

Tabnuunble (pensiuMoHHBIE) Oa3bl JaHHbIX. Tabmuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a30if nMaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [loWICK, cCOpTUpOBKA U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MMapaMeTpamu.
Brruuciisiemsie 1o B 3ampocax.

MHorotabiuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MeXAy TaOaulamH.
Buenmnuit kintou. [{enmocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [IoHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOUHCTBA U HEAOCTAaTKU. OCHOBBI A3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pa3memenne BeO-caiiToB. Y cimyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300paxkeHUil ¢ MCMONBb30BAHUEM PA3IMYHBIX HUGPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Peryms. Pabota ¢ oOnactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoW obOnactu. [loaroroBka miumocTpamuii 1yist BeO-CallTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussle. dopmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX U300paxeHU.

[IpyHIMIOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX  MOJENEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. Apautuasle TexHoioruu (3D-npunrepst). Ilondatue o BupTyaabHOU
pPEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAINM, TO3UTUBHBIX BHYTPEHHUX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIIECTBA, PACHIUPEHHUE KUZHEHHOTO OMbITA M OMBITA JCSITEIILHOCTU B IMpOIlECcCe
peanu3alnud  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAmpaBJICHUN
BOCIIUTATEIHLHOU JESTEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuyaromierocs OyayT cpOpMHUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIC
pe3yJIbTaThI:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAJKa,  COOJIIOJICHME  OCHOBOMOJIAralIIMX  HOPM
UH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUJIECOJIOTUUA JKCTPEMH3Ma, HAIMOHAJIU3Ma,
KCeHO(pOoOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYCHUsI MHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT'O OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIE BHUABI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTUH;

5) pu3u4YecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



cobmonenns TpeOboBaHUi 0€30MacHON KCIUTyaTallud CPEACTB HHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JIESITCIIbHOCTS;

uHTEepec K cdepaM MPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM ¥ HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHUE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymiedl mpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4e€CKOIr0 BOCIIMTAHMS:

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHusi, B TOM YHCI€ C yY4€TOM BO3MOXKHOCTEH WH(pOpMaMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWH(OOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIPHOCTh HHINBHIYAIBHO U B TPYIIIIC.

B mporecce noCTWKEHUS JTWYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

caMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH aIanTHUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM M TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
ycrexy, ONTUMHU3M, WHUIIMATHBHOCTH, YMEHHUE JI€WCTBOBATh, MCXOMS M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydenus HHGOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromerocsi OyayT chOpMUPOBaHbBl MeETaNpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NECUCTBUSAX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4ueOHbIE [JIEWCTBUS, KOMMYHUKATHUBHbBIC
YHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30Bble JIOrH4YecKue TeHCTBHS:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPAaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONPENENATh LEJIN JACSITEIBHOCTH, 33JaBaTh IApaMETPbl M KPUTEPUU HX
JOCTH)KEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-UCCIIE0BATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJbBI JESITEIBHOCTH 110 MOJYYEHHIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMH U METOIAMM;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpPOBaTh 3a/4auy,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHThI Jii JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MMapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE PpEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBII TOUCK MEPEHOCca CPEeACTB M CIOcOo00B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUUYECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, IpeUlaraTh OPUTHHAIbHBIE MOJIXOJbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTydeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYILECTBJIATh  IOWUCK,  aHalu3, CUCTEMaTU3alul |
MHTEPIIPETALNIO UH(POPMALIMK Pa3IMYHbIX BUAOB U (YOPM MpE/ICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAUYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbHIOMpas ONTUMAIBHYIO (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalMu, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMIoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHHsl, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMammH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) o61enme:

OCyHICCTBJIITh KOMMYHHUKAIIMU BO BCCX C(l)ean KU3HU,

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3sInN9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMETh CMATYATh KOH(bJ'II/IKTHBIe CUTyalunu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacrpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThbl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbI B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh WAEHU C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacuMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTCHUIT;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO MOBBIIIATH CBOW 0Opa30BATENbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBHON  pedIeKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX MPOLECCOB, HX PpE3yJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaATh CIIOCOOHOCTh NOHUMATh MUP C MO3ULIMH JIPYTOT0 YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3yJIbTaThI:

BJIQJICHUE TMPEICTaBICHUSIMH O PO WHGOpPMAIMU U CBSA3AHHBIX C HEU
IPOIIECCOB B TPHUPOJE, TEXHUKE M OOIIECTBE, MOHITHIMH «HHPOPMAIII»,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A3 PerT», «MHOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucKa HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MHPOPMAIIHIO, TOIYICHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJIY4YEHHMs] W  HAlpaBJICHHUs  HCIOJIb30BAaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIIaCTepU3aIlus, aHaIm3 OTKJIOHEHHIA ), MOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJCIH,
npeoOpazoBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOHMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHHE HaBbIKaMU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHus JJs pelieHus ydeOHBIX 3aJad  Iio
BbIOpaHHOM CHEIAIN3AlNN;

HaJIMYUE NPECTaBICHUNH O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE YIrpo3 HMH(GOPMAIMOHHONW 0€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIOHEHTaMH IIU(POBOTO OKPY>KEHHUSI, TOHUMAHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB AUCKPETU3aLUHU pA3JIMYHBIX BHJIOB
uHdopMaIuU, YyMEHUE ONpelesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE OMNpEAeNsITh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd OpH M3MEHEHHH HWH(OPMAIMOHHOTO O00BbEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIOJIb30BATh MPHU PEUICHUH 3a/1a4 CBOMCTBA MO3UIMOHHOW 3aIUMCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHUEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCIa B MO3UIHMOHHOM CHUCTEME CUMCICHHS C 33JaHHBIM OCHOBAaHUEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE Olepalud B IO3ULHMOHHBIX CHUCTEMax
CUMCIICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIbHBIX (hOpMax IO 3aJIaHHOW TaOJuIle
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BbBICKA3bIBaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATh HECIOKHBIE JJOTHYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUIA;

NOHMMaHuE O0a30BbIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3anuch YMCeNl B MO3UIIMOHHOW CHCTEME CUMCIIEHUS, HAXO0XJECHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JMarna3oHe, 00paboTka MHOTOPa3psIAHbBIX LETbIX
YHUCEJN, aHAJIN3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CII0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cyMMHpOBaHUE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepedOpHbIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHbIX, YMEHHME HCIOJIb30BaTb OCHOBHBIE  YIIPABISAIOLIUE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOThl MIPOrpaMMBbl NPU 33JAHHBIX MCXOJHBIX JAaHHBIX,
ONpPENENATh, NPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXXHO IOJYYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEITIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAIMOHHBIE MaTEPHUaJbl C HCHOJIB30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOONBIIEr0 W HAUMEHBUIErO0 3HAYEHUM, pelIeHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOAOOp JUHUU TPEHJIA, PEIlICHUE
3aJ1ay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus kypca MHGOPMATHKU YIriyOJE€HHOrO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  PEAMETHBIC
pe3yJIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIYCKAIOIIHE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HUCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPbI€ MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMs] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMyTH MEXAYy BepuIiMHaMHu Trpada,
ONpENENICHUs]  KOJIMYECTBA  pPa3NUYHbIX  MyT€d  MEXIy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBhS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETUYECKUX
BBIPAXEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIMTPHIITHYIO
CTPaTEruio Urphl;

yMEHUE pas3pabaThiBaTh W PEATU30BBIBATH B BHUJAEC MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3JIMYHBIX THUIIOB C
YYETOM OTPAHMYECHUM HA JUAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH MPHU
pelIeHUH 3a/1ad CTPYKTYPhI JJaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBbH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TOAMPOTPAMMEI JJII 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3padOTKE MporpamMm OHUOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh BE€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMHM CBEJEHUSAMH O 0a3ax [JaHHBIX, WX CTPYKTYpe,
CpeIcTBax co37aHUsl M paldOThl C HUMH, YMEHHE WCIIOJIh30BaTh TAOIUYHBIC
(penairoHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTUPOBKY U TOUCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHyio 0azy
JTAHHBIX) ¥ CIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHICCKUE MOJICIH /IS aHaIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJIM3 pe3yJIbTaTOB, IMOJIYYEHHBIX B XOJE€ MOJIETUPOBAHMS, OILICHUBATh
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WJIM TMPOIECCY, MPEACTaBIATh
pe3ynbTaThl MOJCIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IUMPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTAaBICHUNA O Kpyre perraeMbIX 3a7ad MaIIMHHOTO OOy4YeHUS
(pacrio3HaBaHus, KJIacCU(PUKAUKA U TIPOTHO3UPOBAHUS) HAMYUE MPEACTABICHHM
00  WCMONB30BAaHUU  HMHPOPMALNMUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB M TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KomnerorepHslie cetu )
14 HNudopmanronHas 6€301macHOCTh 7 2
Hroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMITBIOTEPE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7
Hroro no paszneny 40
Pa3znen 3. AllroputMbl M IpOorpaMMHUpPOBaHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomoratenbHble anropuTMbl 2
3.3 YucieHHble METOIBI
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JaHHBIX




3.5 ‘ AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHann3 qa”HHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM
Ne ni/n Konrposnbubie Ilpakrnueckne  (uuppoBbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3zgea 1. Teoperudeckue 0CHOBbI MH()OPMATHKH
11 Wndopmanus n napopmaiioHssie 10 25
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Htoro no pazneny 18
Paznen 2. AJiropuT™MbI M IPOrpaMMHpPOBaHUE
2.1 DJIEMEHTHI TEOPUHU AJTOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
23 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
POTPaMMHUPOBAHUS
Wroro mo pazneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
31 KomnbroTepHo-maremaTuyeckoe 3 9
MOJICITUPOBAHHE
3.2 basrer gaHHBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KomnbsrotepHas rpaguka 8 3.5
35 3D-MoenupoBanue 8 3
HToro no paznery 48
PeszepBHoe Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
No KosmnuecTBo yacos Jara DJIEeKTPOHHbIE
u/n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue W3yueHus uudposbie
padoThbI padoTsI o0pa3oBaTe/ibHbIE
pecypcsl
TpeOoBaHust TEXHUKH 0€30MAaCHOCTH U
1 THTHUEHBI IPH paboTe ¢ KOMITBIOTEPAMU U 1
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKPY>KEHHUSI
9 [IpuHIMIBI pabOTHI KOMIIBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMU C TOMOILBIO HIMH. 1
KoHTposuieps! BHEIIHUX YCTPOMCTB
4 ABTOMaTHYECKOE BBIOJIHEHUE TPOIPAMMBI 1
IIPOLIECCOPOM
OneparuBHas, IOCTOSTHHAS U
5 JOJTOBpeMeHHas naMsaTh. KoHTposepbl 1
BHEIHUX yCTPOHCTB. [Ipsmont noctymn k
naMsT{
6 CoBpeMEHHBIE KOMITBIOTEPHBIE 1
TEXHOJIOTUU
[IporpamMmmMHoe obecrieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPOMNCTB
8 CucreMHO€ TPOrpaMMHOE OOecreueHue. 1
OnepannoHHbIE CUCTEMBI
9 Yrunutel. [IpaiiBepsl yCTPONCTB. 1
[TapamrenpHOE IPOrpaMMHUPOBAHUE
10 WHcTannsauus 1 1enHCTaIUTSIIS 1

IIporpaMMHOIO obecreueHUs




@aiinoBbie cuctemsl. [IpuHUKIIBI
pa3MeIeHusl 1 UMEHOBaHUs (HaliioB B

11 .
nonroBpeMeHHON namsaTh. [1[abnoHbr mist
ONMCcaHus rpyni (aitnon
3akoHOnaTeNLCTBO Poccuiickon

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrniedyeHus U JaHHbIX
[IpuHIMIIBI TOCTPOEHUS U alapaTHbIe

13 KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CereBble MPOTOKOJIBI

14 Certpb lnTepHer

15 Pasnenenue IP-cetu Ha novz[ceTI/I C
MTOMOIIIBIO MACOK TTO/ICETEH

16 CereBoe aIMUHUCTPUPOBAHUE
Buner nestensHoct B cetu HTEpHET.

17 Cepsucsel UnTepHera. ['ocynapcTBeHHbIE
ANEKTPOHHBIE CEPBUCHI U YCIYTU

18 Nudopmannonnas 6e30macHOCTb

19 BpenonocHble mporpaMmMHOe 0OecriedeHre
1 METO/Ibl OOPHOBI C HUM

20 PpaKTHHGCKaﬂ pabota 1o Teme

AHTHUBUPYCHBIE IPOrpaMMbl"

Opranu3zanus JHYHOTO apXHUBA

21 uHpopmanuu. PesepBHoe KonupoBaHue.
[TaposibHas 3ammTa apxuBa

22 udpoBanue qaHHBIX

23 Anroput™m mmdpoBanus RSA.
Creranorpagus

24 PpaKTHHCCKaH pabota mo Teme

udposanue naHHbIX"
o5 WNudopmanus, 1aHHBIC ¥ 3HAHUS.

WHudopmanroHHbIe TPOLECCH B TPUPO/IE,




26

27

TEXHUKE U 00LLECTBE

HenpepbiBHBIC U TUCKPETHBIC BETHYUHBI U
curHasibl. HEo0X0IMMOCTh IUCKPETU3auU
uH(pOpMaNnY, IpeTHA3HAYCHHOH NI
XpaHEeHUS, TIepeiadu 1 00paboTKH B

U (POBBIX CHCTEMAX

JIBonuHOE KoaupoBaHue. PaBHomepHsble 1
HEpaBHOMEpPHBIE KOABL. /lekonupoBanue
COOOIIEHNH, 3aIIMCAHHBIX C IIOMOIILIO
HEPABHOMEPHBIX KOJIOB

28

Ycnosue @ano. [Toctpoenrne ofHO3HAYHO
JIEKOIMPYEMBIX KOJIOB C IIOMOIIBIO AEPEBA.
I'pad An. A. MapkoBa

29

EnuHuier u3MepeHns KoJaudecTBa
nHpopmanuu. AnpaBUTHBIA MTOIXOA K
OLICHKE KOJIMYeCTBa HH(OPMALIUH

30
31

CucreMbl CUHUCIICHUS

[TepeBon uncen U3 OAHON CUCTEMBI
CUMCIICHHUS B IPYTYIO

32

Z[BOI/I"IHa}I, BOCbMCpHYHAA U
meCTHaaAuaTCpuIHas CUCTEMbI CUUCIICHUA,
CBs3b MCXKIY HUMHU

33

Z[BOI/I"IHa}I, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUUCIICHU A,
CBS3b MCXKIY HUMHU

34

I[BOI/I‘{HaSI, BOCbMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTEMbI CUUCIICHU A,
CBs3b MCXKAY HUMHU

35

Apudmerrueckue ornepaiuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36

TpOI/I‘{Haﬂ YpaBHOBCUICHHAA CUCTEMA
CUHCJICHUA




37
38
39

40

41

JIBOMYHO-JECATUYHASL CUCTEMA CUMCIICHUS
KonupoBanue TekcToB

PacTtpoBoe komupoBaHue n300paskeHU
[IpakTuyeckas pabora o Teme

" luckperunzarus rpaduaeckoit
uHpopmanun"

[IBeToBbIE MOAENHN. BekTOpHOE
komupoBanue. @opmatsl ¢aiios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

42

43

Konuposanue 3Byka. OrieHka
WH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAaHHBIX IIPH 3aJaHHBIX YaCTOTEC
JTMCKPETH3AIMU U Pa3psIIHOCTH
KOJIUPOBAHUS

[IpakTuueckas pabota 1o Teme
"JluckpeTusanus 3ByKoBoi HHpopmanuu"

44

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornyeckue onepanuu. TabauIs!
HCTHHHOCTH

Jlornueckue Belpaxenus. Jlornueckue
TOXAECTBA. JJ0Ka3aTeNbCTBO JIOTHYECKUX
TOXJIECTB C MIOMOIIBIO TaOJINULl UCTUHHOCTH

[IpakTuyeckas pabora o Teme
«[TocTpoenue u aHanu3 TadIuIl
MCTHUHHOCTHU B TAOJIMYHOM IIPOLIECCOPEN»

48

49

Jlornueckue onepanuu u onepalnu HaJl
MHOKECTBAMU
Jlornueckue oneparyu 1 orepaniu Haj
MHOKECTBAMU

50

3aKoHbI aNTreOphl JOTUKUA. DKBUBAIICHTHBIC
npeoOpa3oBaHMs JIOTHYECKUX BBIPAKCHU I




o1

Jlornueckue ypaBHEHUS U CUCTEMBbI
ypaBHEHUU

52

53

54

Jlornueckue GyHKIIMU. 3aBUCUMOCTD
KOJIMYECTBA BO3ZMOXHBIX JJOTHYECKUX
(GyHKIUI OT KOJIUYECTBA apIyMEHTOB.
[TostHBIE CHCTEMBI TOTHYECKHUX (hYHKITUI

Kanonuueckue Gpopmbl JTOTHUECKUX
BbIpaxkeHuil. COBEpIlICHHbBIC
JTU3bIOHKTUBHBIC U KOHBIOHKTUBHBIC
HOpMaJbHbIEe (POPMBI, AJITOPUTMBI HX
MMOCTPOEHUS 110 TabJINIIE HCTUHHOCTH

Jlormueckue 3JIEMEHTEI B COCTaBe
KOMIIBOTCpa

55

56

Tpurrep. Cymmarop. MHoOropa3psiAHbIit
CyMMarop

[TocTpoeHue cxem Ha JOTHUECKUX
3JIeMEHTaX. 3alKch JOTUYECKOTO
BBIPAXKEHUS TI0 JIOTUUECKOU CXeMe

57

58

59

MUKpPOCXEMBI U TEXHOJIOTHS UX
MIPOU3BOJICTBA

[Ipencrasnenue HenbIx 4ucea B NaMsATH
KOMIIbIOTepa. OrpaHNYeHHOCTh AUANa30Ha
YHUCeJl IPU OTPAHNYEHUHN KOJIUYECTBA
paspsanos. Ilepenonnenue pa3psaaHoi
CETKH

be33nakoBbIe ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOWYHBIH
JIOTTOJTHUTEIBHBIN KOJI OTPUIATEIbHBIX
YHCEN

60

IToGuTOBBIE JTOrMYECKHE OTEPAIHH.
Jlornueckuii, apupmeTuyecKuit u
LUKJINYECKUI CBUTH




[u¢poBanue ¢ TOMOILILI0 TOOUTOBON

61 onepanuu «uckiaovaromiee I 1

6 [IpencraBienue u XxpaHeHUE B MAMSITH 1
KOMITBIOTEPA BEIIECTBEHHBIX YHCEI
BrinosiHeHue onepauuii ¢ BEMIECTBEHHBIMU

63 YHUCJIaMH, HAKOTUICHHE OITMOOK TpH 1
BBIYHCIICHUSX
[IpakTruyeckas padora no reme «M3ydenue

64 MOPa3PAAHOTO MAIIMHHOTO MPEACTaBICHUS 1
IIEJTBIX U BEIIECTBCHHBIX YUCEID)

65 AHanm3 anropuTMoB 1
Dransl pelieHus 3a1a4 Ha KOMIIbIOTEpE.

66 WHcTpyMeHTAIBHEIE CPEICTBA: 1
TPAHCIATOP, OTIAAYUK, TPOPUITUPOBIIUK
Cpena nporpamMmmupoBanus. KoMmmumsius

67 Y MHTEPIIPETALHS TPOTPAMM. 1
Buptyanbsabie Mmammnbl. IHTErpupoBaHHAS
cpena pa3paboTKu

68 MeToabl OTJIAAKH TPOTpaMM 1

69 Turmel IepeMeHHBIX B S3BIKE 1
MIPOrPaMMHUPOBAHUS

70 O06paboTKa 1eNbIX Yncel 1

71 O6paboTka BemeCTBEHHBIX YUCET 1

72 CrnyyaiiHble U IICEBIOCITYYaliHbIE YnCIa 1

73 BerBnenus. CinoxHble yclI0BUsA 1

74 [{uknsl ¢ ycmoBueM 1
[ukiel O mEpeMEHHOM.

75 B3anMo3aMeHseMOCTh pa3IMUHbIX BUIOB 1
ITUKIIOB

76 O06paboTka HaTypaJIbHBIX YUCEII C 1

HCIIOJIBb30BaHHUEM LIMKJIOB




Haxoxc):[eHHe BCCX IMPOCTBIX YHUCCII B
3aaHHOM AHaI1a3OHe HpaKTI/I‘leCKaH

77 1 0.5
pabota no Teme «Pemienne 3agad METOIOM
nepedopar»
78 WNuBapuaHT nukia 1
79 JIOKyMEHTHUpPOBaHKE IMPOTPAMM 1
80 O6paboTKa TaHHBIX, XPAHSIIHUXCS B 1
(aiimax
81 Paz0Ouenue 3a1aun Ha OA3a/1a4YH 1
Hcnonb3oBaHue cTaHnapTHON OUOIMOTEKH
82 s3pIKa porpamMmupoBanus. [TogkmroueHne 1
O1OIMOTEK MOANPOTrPAMM CTOPOHHHX
IIPOU3BOUTENIEH
83 [TomnporpamMmel (iponeypsl ¥ (pYHKITHH) 1
84 [ToxnporpamMmel (iponeypsl ¥ (pYHKITIH) 1
85 [IpakTuueckas pabota 1o Teme 1 1
"Pa3paboTtka noamnporpamm"
Pexypcusi. PexkypcuBHbIE 00BEKTHI
86 (ppakransl). PekypcuBHbIE poOLIENyphI U 1
¢bynkun. Mcnonb3oBaHue cTeka Ais
OpraHH3aINH PEKYPCUBHBIX BEI30BOB
87 [IpakTuueckas pabota mo Teme 1 1
"PexkypcuBHBIE TOATPOrpaMMBbI"
88 MoaynpHBIN TIPUHIMI IOCTPOCHUS 1
MpOrpaMm
89 YucieHHble METOIBI 1
90 [IpakTudeckast pabota 1mo Teme 1 1
«HucIeHHOe peleHne YpaBHEHUI
91 Hcnonb3oBaHne AUCKPETH3ALNH B 1
BBIYHUCITUTENBHBIX 33/]a4ax
92 [IpakTudeckas pabota 1mo Teme 1 1

«[IpubmmxEHHOE BRIYUCIICHUE JJIUH




93

KPUBBIX U TUIOIIAACH GUTYp»

[TpakTuyeckas padora no Teme «Ilonck
MakcuMyma (MHHUMYMa) (QyHKITUN

94

95

96

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AnropuT™MBI 00pa0OTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSIBICHUN
CHUMBOJIA B CTPOKE

AAropuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHue CTPOKHU Ha CJI0Ba 110
pOoOETHLHBIM CHMBOJIAM

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IOMCK MOJICTPOKU BHYTPH TaHHON
CTPOKH; 3aMEHA HAlJICHHON NIOJICTPOKHU Ha
APYTYXO CTPOKY

97

[IpakTuueckas padbota 1o Teme
"O6paboTKa CTPOK C UCMOJIB30BAHUEM
(GyHKIUI cTaHJapTHOM OMOJIMOTEKH SI3bIKa
IIpOrpaMMHUpOBaHus"

98

FeHepauI/m CJIOB B 3aJaHHOM aJ'I(baBI/ITe

99

MaccHBBI ¥ TOCHEI0BATEILHOCTH YHCEN.
[IpakTuueckas pabota 1o Teme
"3amnonuenue maccusa'

0.5

100

O06001IEHHBIE XapaKTEPUCTUKH MacCHBa

101

102

JInHeWHbBIN NOMCK 3aJJaHHOI0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeHBIA MOUCK 3aJaHHOIO 3HAYEHUS B
maccube"

[IpakTuyeckas padora no Teme "[lonck
MHUHHMAJIBHOTO (MaKCUMaIBHOTO)
3JIEMEHTA B YHCIIOBOM MaccuBe"

0.5

103

CopTrpoBKa OJHOMEPHOTO MacCUBA.
[IpocTele METOABI COPTUPOBKH.

0.5




[Tpaktuyeckas padora o Teme "[IpocTeie
METO/Ibl COPTUPOBKH MaccuBa"

CoprupoBka ciausHueM. boicTpas
COpPTUPOBKA MaccUBa (aJIrOPUTM

104 QuickSort). ITpaktuueckas paboTa 1o Teme 1 0.5
"BeicTpas copTupoBka Maccupa”
JIBOUYHBIN MIOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora mo Teme 1 0.5
" JIBOMYHBII TOUCK"

106 JIByMepHBbIE MacCHUBHI (MaTPHIIbI) 1

107 Anroput™bl 00pabOTKH MaTpPHIL 1

108 Pewenue 3amay ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTrO Ipoleccopa 1

110 KommnbrorepHas BEpCTKa TEKCTa 1
[IpakTrueckas padota mo teme "BépcTka

111 JIOKYMEHTOB C MaT€MaTUYECKUMHU 1 1
dopmymnamn"

112 HNHCTpyMEHTBI pELIEH3UPOBaHUS 1

113 [IpakTruyeckas pabora o Teme 1 1
"MHOrocTpaHU4HbIE IOKYMEHTHI"
Oo6naunble cepBuchl. KosekTuBHas

114 pabota ¢ nokymeHntamu. [Ipakruueckas 1 05
pabota no Teme "KosnexktuBHas paboTa ¢
JTOKyMeHTamMu"

115 Amnamn3 nanuaeiX. boibmme manabie 1

116 MammHHoe 00y4yeHue 1

117 AHam3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX 1
TaOJIAILL
[IpakTryeckas pabora no reme "AHanuz

118 JAHHBIX C TOMOIIBIO JIEKTPOHHBIX 1 1

Tabaurn"




119

[TocTpoenne rpadukoB GyHKIIHIA.
[IpakTuueckas pabota 1o Teme
"HarnsaHoe npeacTaBieHue pe3ysibTaToB
CTaTUCTUYECKOM 00pabOTKH JaHHBIX B
BU/JIE IMAarpaMM CpPEJICTBaMU pPeIaKTopa
AJICKTPOHHBIX TabIUIT"

0.5

120

Jlunuu tpenna. [Ipaktuueckas padora mo
teme "llogOop nuuuu TpeHa,
MPOrHo3upoBaHue"

0.5

121

[TonGop napametpa. [IpakTuueckas padbora
1o TeMe "YucaeHHoe pelieHue ypaBHEeHUM
C TIOMOIIIBIO MOI00pa mapameTpa”

0.5

122

OnTuMu3anus Kak NOMCK HaWIy4IIero
pelieHus B 3a/IaHHBIX YCIIOBUSX.
[IpakTrueckas padota nmo Teme "PerneHue
3a/1a4 OIITUMM3AIMHU C TOMOIILIO
AJICKTPOHHBIX TabIUIT"

0.5

123

Pemenue 3amau mo teme "AHanus
nH(OPMALIMOHHBIX Mojenei"

124

Pemenue 3amau no reme "Iloctpoenue
Ta0JINIl UCTUHHOCTH JIOTUYECKUX
BBIPAXKECHUI"

125

Pemenue 3amau mo teme "Ilounck
nH(pOpMalIUU B PENSLUOHHBIX 0a3ax
TaHHBIX"

126

127

Pemenue 3anau no teme "KonupoBanue n
nexonrpoBanue nHpopmanuu"
Pemenue 3agau no reme "KoaupoBanue u
JeKoupoBanue nH(popmau"

128

Pertennie 3agaud mo reme "AHanus u
MTOCTPOEHUE aJITOPUTMOB JIJIsI
ucroHurTeaein”




Pemrenne 3agau mo reme "AHanus3 u

129 MTOCTPOCHHUE aJITOPUTMOB JIJIst 1
UCIIOTHUTENIEeH"
Pemenue 3anau no reme "Onpezenenue

130 pe3yIbTAaTOB pabOTHI MPOCTEHIIINX 1
JIrOpUTMOB"
Pemenue 3anau no teme "KoaupoBanue u

131 nexkoaupoBanue uHpopmanuu. [lepenaya 1
nHpopmanun"
Pemenue 3anau no teme "Koauposanue u

132 nexkoaupoBanue uHpopmanuu. [lepenaya 1
nHpopmanun"

133 Pemenue 3amay o TSMG "TTepebop cioB u 1
CUCTEMBbI CUUCIICHHS

134 Pemenwue 3amaq mo Teme "Ilepebop ciioB u 1
CHUCTEMbI CUUCIICHUS"

135 Pemenne 3amau o reme "Padora ¢ 1
Tabauamu"”

136 Pemenue 3amgad no TeMe”"HOI/ICK CHMBOJIOB 1
B TEKCTOBOM PEIaKTOPE

OBIIEE KOJIMYECTBO YACOB I10 136 215

[NPOTPAMME




11 KJIACC

Ne KoaunvecTBo yacoB Jlara DJIeKTPOHHBbIE
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3ydeHus uudpoBbIe
pPadoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
1 KonnyecTBo nHbOpMaLIHH 1
2 AJNTOPUTMBI COKAaTHsI TAHHBIX 1
3 AnroputMm Xaddmana 1
[IpakTrueckas padota o teme "Crxatue
4 JTAHHBIX C TOMOUIBIO AJITOPUTMA 1 1
Xapdmana"
5 Anroputm LZW 1
AJNTOPUTMBI CYKATHS TAHHBIX C TIOTEPSIMH.
6 [IpakTuueckas pabora no teme "Cixkatue 1 05
JTaHHBIX ¢ motepsimu (anroputmsl JPEG, '
MP3)"
7 CkopocTb niepeaun JaHHBIX 1
8 [ToMexoycToiturBbI€ KOJbI 1
9 [IpakTuueckas pabota 1mo Teme 1 1
"[TomexoycroitunBbie KOIBI"
Cucrembl. KOMIIOHEHTHI CHCTEMBI U X
10 B3anmoJeiicteue. CucTeMHbIH (D PexT. 1
VYrpasnenue kak HHHOPMAITMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Moaenu 1 MOJETUPOBaHKE 1
12 I'padbr 1
13 Pemenue 3amau ¢ momortisto rpadoB 1
14 JepeBbs 1
15 OCHOBBI TEOPHH UTD 1
16 [IpakTuyeckas padora no Teme "[lonck 1 1

BBIMTPBIITHONW CTPATErMH B UTPE C MOJHON




uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

18 [IpakTuyeckas pabora mo TCN'I'G "CpenctBa
HCKYCCTBEHHOT'O MHTEJJIEKTa
dopmanuzanus MOHATHS aarOpUTMA.

19 MamuHa TeroprHTa Kak yHuBepcaibHas
MoJieab Beiunciennil. Tezuc Yépua—
TrropuHra
[IpakTuueckas pabota 1o Teme

20 "CocraBiieHHe POCTOU MPOrpaMMBbl JJIs
MamuHbl Teropunra"

21 Mammna I[ocra

22 Hopwmasnbnbie anropudmel MapkoBa
AJTOpUTMUYECKU HEpa3pelIuMbIe 3a/1a4H.

23 3amada octanoBa. HeBO3MOKHOCTH
aBTOMATHUYECKOM OTJIAJIKU IPOrpaMm

24 CH0XHOCTh BEIYUCIICHUI
ITouck mpoCTHIX YKceN B 3aJaHHOM

25 JIMara3oHe ¢ TTOMOIIBIO aJrOpuTMa
«pemeto OparocheHar

26 [IpakTuueckas pabota 1o Teme "HOI/ICK"
IIPOCTHIX YHCEN B 33JJAHHOM JTHANa30He

97 MHoropa3psiHble Lieble Yhcia, 3aJa4u
JUIMHHOM apu(pMeTHKu
[IpakTuueckas pabota 1o Teme

28 "Peanu3anus BBIYMCIEHUH C
MHOT'Opa3psIHbIMU YU CIIaMA"

CrnoBapu (accolruaTuBHbBIC MaCCHUBBHI,

29 oToOpaxkeHus ). X3MI-TaOIHUIIbL.
[TocTpoenue anhaBUTHO-4ACTOTHOTO
cJIOBapsi 7Sl 3a/IaHHOTO TeKCTa

30 [TpakTuyeckas paboTta o Teme




"TToctpoenue andaBUTHO-4aCTOTHOTO
cioBaps JyUIs 3aIaHHOTO TekcTa'

31

32

AHanm3 TekcTa Ha €CTECTBCHHOM S3BIKE.
Brigenenue mocieaoBaTeIbHOCTEH 10
mabJiony. PerymsipHpie BEIpaKeHHS.
YacToTHBIN aHATN3

[IpakTruyeckas pabora o reme "AHanus
TEKCTa Ha €CTECTBEHHOM S3LIKe"

33

34

35

36

Crexu. AHamms IIpaBUJIbHOCTHU CKOOOYHOI0
BBIPpAXKCHUA

Brrauciienue apudpmMeTnaeckoro
BBIPAYKCHUS, 3aITMCAHHOTO B MTOCT(HUKCHOM
dbopme

[TpakTrueckas padoTa o Teme
"Beranciienue apumMeTn4eckoro
BBIPAYKCHUS, 3aIMCAHHOTO B MMOCT(OUKCHOM
dhopme"

Ouepenn. Micnionp3oBanue odepenu st
BPEMEHHOT'O XpaHEHMs JaHHBIX

37

38

39

[IpakTuueckas pabota 1mo Teme
"Ucnonws3oBanue ouepenu"”

JepeBbs. Peanuzanus nepesa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYp. [[BOnUHBIE
(bunapusie) nepesbs. [locTpoenne nepena
JUIS 3aJIaHHOTO apu(METHIECKOTO
BBIPpAXXCHUSA

[IpakTuueckas pabota 1o Teme
"Ucnonp3oBaHue 1epeBbEB AJIs
BBIYUCIICHHS apU(PMETHIECKUX
BBIpAXKEHUI"

40

PexypcuBHBIE aropuT™MBl 00X0/1a JepeBa.
Hcnonp30BaHue CTEKA U OUEPENN IS




41

42

obOxoJa gepena

PexypcuBHbBIe anroputmsl 00xo/1a JepeBa.
Hcnonp3oBaHue cTeka U 09epeu Jist
obxoJa gepena

Anroputmsl Ha rpadax. [loctpoenue
MHUHHMAaJIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

44

45

O6xox rpada B riydbuny. O6xon rpada B
IHPUHY

KordaecTBo pa3nudHbBIX yTeld MEXTY
BEpIIMHAMUA OPUCHTUPOBAHHOTO
AITMKIMYECKOro rpada

Asroput™m JIeHKCTpBI.

46

47

48

49

IIpakTuyeckas pabora no Teme
"Boruncnenue JIMHbI KpaTyanIiero myTH
MEX]y BepIIMHAMU Tpada (aIroput™
HeiixcTpsbr)"

Anroput™ @uonga—yY opmamia

3aiauu, pemaeMbple ¢ TOMOIIBIO
JUHAMHYECKOTO TPOrpaMMHUPOBAHUS:
BBIUHCIICHHE PEKYPCUBHBIX (PyHKINI

[IpakTuueckas pabota 1o Teme
"Bbrunciienne peKypcuBHbBIX (QDYHKIMHI C
MTOMOUIBIO JUHAMUYECKOTO
IIpOorpaMMHUpoBaHus”

50

51

3agaum, penraemMplie ¢ MTOMOIIBIO
JUHAMHYECKOI0 IPOrpaMMHUPOBAHUSA:
IIOJICYET KOJINUECTBA BAPUAHTOB

[TpakTrueckas padota mo teme "llomcuér
KOJINYECTBA BAPUAHTOB C IOMOIIbIO
JMHAMHYECKOT0 IporpaMMupoBaHus"




3aiauu, peniaeMble ¢ TOMOILbIO

52 JMHAMHYECKOTr0 IPOrpaMMHUPOBAHUS:
3aJ1auu ONTUMH3AINN
[TonsTue o mapagurmax
53 nporpammupoBanus. O030p SA3BIKOB
IPOrpaMMHUPOBAHUS
54 [TonsiTrie 06 00BEKTHO-OPHUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUU
55 O0bBekTHI U Kinacchl. CBOMCTBA U METObI
00BEKTOB
56 OOBEKTHO-OPUCHTHPOBAHHBIN aHAIIN3
[IpakTuueckas pabota 1mo Teme
S7 "Hcnonb30BaHre TOTOBBIX KJIACCOB B 1
nporpamme”
59 Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[Tpaktuueckas padota "Pa3paboTka
59 IIPOCTOM NMPOTPAMMBI C UCIIOJIB30BAaHUEM 1
KJ1accoB"
WNukancynauus. [Ipaktuueckas padota no
60 Teme "Pa3paboTka Kiacca, HCIOJIb3YIOIIEro 0.5
WHKATCYJsui0"
61 Hacnenosanwue. [lomumopdusm
62 [IpakTuyeckas pabora o Teme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpenpl ObICTPOI pa3pabOTKU MPOrPaMM.
63 [IpoexTupoBanue uHTEpPeiica
MIOJTb30BATEIS
64 [IpoexktupoBanue nntepdeiica
MI0JIb30BATENS
65 Vcrnonb30BaHue TOTOBBIX YIIPABIISEMBIX

AJIEMEHTOB JIJIsl TOCTPOEHUs UHTEepdeiica




66

67

[IpakTuyeckas pabora o Teme
"Pa3paboTka nmporpaMmsl ¢ TpaduuIecKuM
uHTepdeiicom”

N3yuenue BTOPOro s3bIka
IIPOrPaMMUPOBAHHUS

68

69

N3yuenune BTOpOro si3pika
IIPOrPaMMHUPOBAHHUS

Oranel KOMIIBIOTEPHO-MaTEMaTHYECKOT O
MOJEJIIUPOBAHUS

70

Z[I/ICerTI/ISaLII/Iﬂ IIpu MaTCMAaTUUICCKOM

MOACIIMPOBAHUHN HCIIPECPBIBHLIX MPOLECCOB.

MO,I[GJ'II/IpOBaHI/Ie JBHXKCHUA

71

[IpakTuueckas pabota 1o Teme
"MonenvupoBanue ABMKECHUS"

72

MopenupoBaHre OMOJIOTHUECKUX CHCTEM.
[IpakTuueckas pabora no Teme
"MonenupoBaHue OMOIOTUYECKUX cUCTEM'

0.5

73

MaremaTuuecKre MOJIENN B DKOHOMHUKE.
BrruucnutenbHbie SKCTIEPUMEHTHI C
MOJIEIIMH

74

75

BepositHocTHbie Monenu. [IpakTudeckas
pabora o Teme "MmutanmonHoe
MOJIETTUPOBAHUE C TOMOIIBI0 METO/Ia
MonTe-Kapno"

KomnbrotepHoe MoienpoBaHie CUCTEM
yIpaBJICHUs

0.5

76
77

78

O6paboTKka pe3ynbTaTOB IKCIIEPUMEHTA
Tabnuunble (persiTnoHHbIC) Oa3bl TaHHBIX
[Touck, coprupoBKa U GUIbTpaLHs
JAHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3anpockl ¢ mapamerpamu. Beraucisiemsie
TIOJIS B 3aMpocax




[IpakTruyeckas padora no Teme "Pabora ¢

79 . . 1
roToBoii 0a3oi qa”HHBIX"
MuoroTtabiauynble 0a3bl JaHHBIX. THITBI

80 cBsi3ell Mexay Tabnunamu. BuemHuit 1
Kiro4. [{emocTHOCTh 6a3hl TaHHBIX
[TpakTrueckas paboTa Mo Teme

81 "Pa3paboTka MHOTOTaOIUYHOM 6a3bl 1
TaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM Oa3aM 1
JTAHHBIX

83 [IpakTuueckas padbora no Teme "3anpocsl K 1
MHOT0OTa0INYHON 0a3e maHHBIX"

84 A3bik ynpasienus: gJaHabiMA SQL 1
[IpakTuueckas pabora no Teme

85 "VrpapieHue JaHHBIMU C TTIOMOIIIBIO SI3bIKa 1
SQL"

86 Hepensimmonnsie 60a3pl JaHHBIX. 1
DKCTepTHbIE CUCTEMBI

87 HHTEepHET-IPUIIOKEHUS 1
ITonsATHE O CEpPBEPHON U KIUEHTCKON

88 yacTax caita. TEXHOIOTUS «KIUEHT — 1
cepBep», e€ TOCTOMHCTBA U HETOCTATKH

89 Ocuoss! s361ka HTML 1

90 [IpakTuueckas padbora no teme "Coznanue 1
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHoBrl sa36ika HTML 1
92 OcHoBrl s136ika HTML 1
IIpakTuyeckas padora o Teme "Co3nanue
93 BEO-CTPaHUIIBI, BKITIOYAIOIEH 1

MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JJaHHBIE, BU/I€0)"
94 OcHoBBI KackaaHbIX Tabsm cTriei (CSS) 1




[IpakTuyeckas pabora o Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1 1
KaCKaJHbBIX TaOIHI CTHIICH"

96 Cuenapun Ha si3pike JavaScript 1

97 Cuenapun Ha si3pike JavaScript 1

98 ®dopmbl Ha BEO-CTpaHHUIIS 1

99 [IpakTuyeckas padora o Teme "O6paboTka 1 1
JTaHHBIX (hopm"

100 Pa3memenue BeO-caiiToB. Ycimyra 1
XOCTUHTA. 3arpy3ka (aiiyioB Ha calT
KanpupoBanue. McnpaBnenue

101 TEPCIIEKTHBEL. I'mcrorpamma. Koppeknus 1
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHNe IBETHBIX U300paKeHUI
BBon n3o0paxkeHuit ¢ HCOIB30BaHUEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 1 05
[IpakTuueckas pabora no teme "O6paboTka
¢ poBeIx GoTtorpadpuit”
Perymis. PaboTta ¢ obnactsimu. OUILTPHI.

103 [IpakTuueckas pabora no teme "Peryiib 1 0.5
ndpoBbIx Gororpaduit”
MHorocnoitable n300paxeHus. TekcToBbIe

104 ciou. Macka cnosi. Kananel. Coxpanenue 1
BbIJIEIEHHON 001acTH

105 [IpakTuueckas pabota 1o Teme 1 1
"MHorocioiHble n306paxkeHus"
[ToaroroBka WiLTIOCTpAIHii 17151 BeO-CalTOB.

106 [TpakTryeckast pabora 1o Teme 1 0.5
"AHMMHpPOBaHHBIE N300paxeHus"

107 Bekropnas rpaduka. Bekropuzarus 1
PaCTPOBBIX U300PAKECHUIA

108 [TpakTuueckas padota o Teme "BekTopHas 1 1




rpaguka"
[TpUHIUTIBI TOCTPOCHUS M PEaKTUPOBAHHS

109 . .
TPEXMEPHBIX MOeei

110 [IpakTrueckas padota o teme "Co3nanue
IIPOCTBIX TPEXMEPHBIX MoJienen"”

111 Cerounsie Moenu. Marepuabl

112 [TpakTudeckas pabora mo Teme "CeTodHbIe
monenun"

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS.
Kamepnr

114 [IpakTuueckas pabota o Teme
"Pennepunr"

115 AnnutuBHbIE TexHOJ0rUH (3D-npuHTEpPHI)

116 [IonsiTHE O BUPTYaIbHOM PEATLHOCTH U
JIOTIOJTHEHHOM pealbHOCTH

117 Pemenue 3anay no Teme "Brrancnenue
KOJIM4YecTBa HHpopmauun"

118 Pemenue 3anay no teme "Brruncienue
KonuyecTBa MHGpopmanuu'"

119 Pemenue 3anay no teme "BpinonaHeHue
QJITOPUTMOB ISl UCTIOJIHUTEIEH"

120 Pewenue 3anau no teme "Opranuzanus
KOMIIBIOTEPHBIX ceTell. Anpecanus"

121 Pemenue 3amau o reme "Konuposanue
guces. Cucremsl cuuciaeHus"

122 Pemenue 3anau o teme "IIpeoOGpazoBanue
JIOTUYECKUX BBIPAKECHUMN"

123 Pemenne 3amau no reme "PekypcuBHbIE
JIrOpUTMBI"

124 Pemenue 3amau mo reme "OOGpaboTKH

YHCIIOBOU MOCIEA0BATEILHOCTH"




Pemenue 3anau mo teme "Po6oT-cOopimk

125 " 1
MOHET

196 Pemenue 3agad no reme "BeurpsiiiHas 1
crparerus. 3aganue 1"

197 Pemenue 3anau no reme "Boiurpoliiinas 1
cTpaterus. 3aganue 2"

128 Pemenue 3agau no reme "BeurpsiiiHas 1
crparerus. 3aganue 3"

129 Pemenue 3amau mo reme "BoiurpoiniHas 1
cTparerus. 3aganue 1, 2, 3"
Pemenue 3agau no reme

130 " " 1

MHoronpoIeccopHble CUCTEMbI

Pewenue 3ampau no reme "Onepatop

131 npucBauBaHus U BeTBieHus. [lepebop 1
BapHaHTOB, TOCTPOCHUE AepeBa’
Pewenue 3ampau no reme "OnepaTtop

132 npucBauBaHus U BeTBieHUs. [lepedop 1
BapHaHTOB, IOCTPOEHUE JiepeBa”

133 Pemenue 3anaq nmo teme "Ob6paboTka 1
CUMBOJIBHBIX CTPOK"

134 Pemenue 3amau mo reme "O6paboTka 1
1eno4YrcIeHHon nudopmanun"

135 Pemenue 3amau mo reme "O6paboTka 1
LIEJIOUUCIIEHHON nHpopManuu"
Pemrenue 3agau o reme

136 " " 1

[IporpammupoBanue
MYECTBO YACOB IT
OBUIEE KOJI CTBO HACOB I1O 136 365

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka (B 2 gactsax), 10 knacc/ [onskor K.1O., Epemun E.A.,
O6miectBo ¢ orpanndeHHoM oTBeTcTBeHHOCThIO « BUHOM. JlaGopatopus
3HaHMIY; AkimoHepHoe oOmecTBo «M3aarensctBo «lIpocBemenue»

* Undopmaruka (B 2 yactsx), 11 knacc/ [Monsikos K.1O., Epemun E.A.,
O6mecTBo ¢ orpaHnyeHHoOM 0TBeTcTBEHHOCThIO « BUHOM. JlaGopaTopus

3HaHUW»; AKIMmoHepHoe oduecTBo «M3narenscTBO «lIpocBemnieHne»

METOINUYECKHUE MATEPHAJIBI IS YYUTEJIA
Nudopmatuka. YMK nns crapueid mkonsl. 10-11 kimacesl (yriy0OieHHbIN

ypoBeHb). ABTOp-cocTaBuTeNb bopoaun M.H.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

Poccuiickast 351eKTpoHHAas IIKOJIa



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 64075045638428745403327213019230093705736652815
Bnageney Tonctoycosa Okcada MeTpoBHa
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