MHWHHUCTEPCTBO ITPOCBEIEHUS POCCUICKOM ®EAEPAIIMN

MuHucTepcTBO 00pa3oBaHHsA M HAYKH ApXaHreJbCcKol 00/1acTH

000 «Cenbrnepro»
HY0Y C3JI
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3acenanun 3am.nupekropa nmo YBP

METOOUYECCKOI'O COBETA

.},\\:i ”HW}, N*é
AT. ]_Harm% ("@ \‘TA Komesa

«31» aBrycra 2023 r. 1 f Inpnr‘ ]%054/51

npoToKoi Nel A |
E \@T <<31» aBrnga 2023 r.

ot «31» aBrycra 2023 r.

ANOKYMEHT MNOAMNMNCAH
SNEKTPOHHOWM MOANUCHIO

CepTudukat: 01FECEB2002BAFB3B349DD92A49F281617
Bnapeneu: KOLWWEBA TATbAHA ANEKCAHOPOBHA
[evictButeneH: ¢ 11.10.2022 go 11.01.2024

PABOYAS ITPOTPAMMA
yuyeOHoro npeamera «AHpopmaTuxa»
(yriay6JiéHHbIH YPOBEHb)

Jns obygaromuxcs 10-11 xmaccos

Apxanreabck 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uapopmaruke (yriayOnEéHHBIA YpOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[Iporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHUWE O LeNAX, oOmei
CTpaTeruu OOYYeHHs, BOCIHUTAHUS M pPa3BUTUS OOYydYaIOUIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «MHdopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeTbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpHUPOBaHUE IO pa3jieiaM M TeMaM Kypca, OMpeAessieT paciupe/esieHHe ero
1o kinaccaM (rogam M3yudeHus), 1a€T NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIyemylo (TpUMEpHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.

[TporpaMMma 1o nHpOpPMaATHKE ONpPEAEIIIeT KOJIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Yy4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HU3ydarolein
3aKOHOMEPHOCTH IPOTEKaHUSI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = O0JIaCTM  TPUMEHEHUs  WH(DOPMATHUKH, TPEXKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
JESITEIIbHOCTH.

Kypc unbopmatuku ajis ypoBHsS CpeaHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKM OOydYaloOmuUXcsi B 00JacTh
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Oonupaercs
Ha CoJIep)KaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIETO 0Opa3oBaHHS U
OMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOnéHHOrO yYpOBHS H3yueHHsT ydeOHOro mpeamera
«MHdopmaTtukay OpPHUEHTUPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOo# NpeIMETHON 00JacTH;

YMEHHE pemaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
IpEeIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI M3y4deHHUs MH(MOpPMATHKUA 00€CIeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HWE, MPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro npeamera «HMHpopmaTuka» Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIAMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHEe HH(DOpMAIUY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepkanun yueOHoro mpenmetra «MHDopmMaTHka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BOIPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHME)» HAIMPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuUMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaiu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHom nanee coaepxkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEHHs, HO MOTYT OBITh MPEIJIOKEHBI ISl U3YyUYCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUS WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOIEHHBIH YpPOBEHb W3YUYEHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaTbHOCTH B 00JacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEIUATBHOCTH, Y4YaCcTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeerax OJHOTO Trojaa OO0ydeHHs
MOXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHAOBAHHBIX [IJIs1 U3y4eHUs UHHOPMATUKU — 272
gaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUTIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIbI0 IKUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMOi JOCTYN K MTaMsITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHUS KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX ycTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrneueHue. OTEpalMOHHBIE CUCTEMBI. Y THUJIMTHI.
Hpaiieppl  ycTpokcTB. MHCTammsiuuss ¥ JACUHCTAUISIOUSA  [IPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3upoBanue MpPOrpaMMHOTO 0O0eCTICUeHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerappoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IIPOTPaMMHOT0 obecTieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKoIIBI
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuUHUCTpUpoBaHue. [lojlyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus cBA3M C y3ia0M certd. OnpeneneHue mapuipyTa JIBHKCHUS
MTAKETOB.

Buner  npestenbHoct B cetu  WaTepHer. CepBuchl  MHTepHerTa.
['eonndopMaImoHHbIe CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOTeHHbIE M JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodseMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
nHQOpPMAITMOHHBIX  cHucTeMmax. IIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIEHIIMAaNBbHON HH(POpPMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe 0o0ecrieyeHrue u CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOIO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposnbHas 3anmra apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoit 3amensl. [Mludp Lesaps. [ludp Buxenepa. Anroputm
mmdpoBanusi RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanusi, nanusie u 3HaHus. MHdopmamonHsie mpoIeccsl B MPUPO/IE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3aluu UHPOpMAaIMY, MNpPEeIHA3HAYCHHOW MJIsi XpaHEHUs, Nepeiadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHMI, 3aNTMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnunHuiel u3aMepenus: koaudectBa uHdopmanuu. AQaBUTHBIA MOJIXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JEIMMOCTH YHCJia HA OCHOBAHUE CHUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia LIEJIOr0 Ynciia U3 P-U4HOM CUCTEMBbI CUHUCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBOoJa KOHEUHOW P-wdHON npobu B JECATHYHYIO.
AJITOpUTM TIEpEBOJIa LIEJIOTO YHWCIa U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. IlepeBox KoHe4YHOU pAecsaTUUYHOW Jnpodbu B P-uunyro. J[BowuHas,
BOCbMEPHUYHAS M MIECTHAIATEPUYHAS] CUCTEMBbI CUMCIICHHS, CBSI3b MEXIY HUMH.



Apudmernueckue ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIICHHAS! CUCTEMa CUUCIICHUS. JIBONUHO-/IECITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHEe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsTHE BBICKa3bIBaHUSA. BbICKa3biBaTeNnbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlormueckue ToOXxnecTBa. Jloka3aTenbCTBO JIOTMUECKHX TOXKAECTB € MOMOUIBIO
TaOJIUIl UICTUHHOCTH. JIoruueckue onepanuu 1 ornepalnuy HajJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornyeckue ¢GyHKUIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBa apryMeHTOB. [10IHbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jlormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sieMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxem Ha JOTMYECKUX AJIEMEHTax IO
33IaHHOMY JIOTHYECKOMY BBIPQKECHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHCEN B MHaMATH KoMIbioTepa. OrpaHUYEHHOCTH
JAana3oHa 4YuCeNl MpPU OrPaHMYCHUH KOJIMYecTBa paspsaoB. llepenonHeHue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NMJIN .

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B TMaMITH KOMIIbIOTEpA. 3Haualas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMH, HAKOIUJIEHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMeHTalbHbBIE CpelCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTHYECKHE. BeTBiieHus.
Cnoxubele ycnoBus. Iluxkner ¢ ycinoBueM. [lMkiael 1O IepeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTAapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLIMH IS TIOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaXOXXJEHUE CYMMbl U TIpOU3BEIAEHUS ULU(Dp, HAXOKACHHUE MaKCUMAIbHON
(MUHUMATBHON) UDPHI.

HaxoxaeHue Bcex MpOCTBIX YHUCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJie HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBbie TIepeMeHHBIE ((aioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (Mpoueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00beKTHI ((pakransl). PekypcuBHbIE Mpouenypbl Hu
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHbBIN IPUHIAII IOCTPOEHUS IPOTPAMM.

Yucnennsle MeToapl. TouHoe © NPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METO/IbI PELLICHUS] YpaBHEHH: MeTo1 niepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOmmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMHM OJIHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS 1Ji1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOACTPOKH HA APYIYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndenusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCNEAOBATENIbHOCTH 4HceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
HJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO/
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKHA JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JIaHHBIM IIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MaccHBa, IE€PECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun u rpammatukud. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKyYMEHTaMHU.
NHCTpyMEHTBI pELIEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoass mepenucka. Pedepar. IlpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmienuss Oubnuorpaguueckux ccpuiok. OdopmieHue Crucka JIUTepaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TE€XHHUYECKUE CpeIcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JAaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
perieHus 3a7a4 aHajgn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [Iporpammubie cpencTtBa u



MHTEPHET-CEPBUCHI ISl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombline naHHbIE.
Mammnnoe o0y4yenue. HTENIeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATHIX, JIMHEWYATHIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
byuxuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHHM ¢ TOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYIIEero peuleHus B 3aJlaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudeHus. JlokaibHble M T00QJIBbHBII MHHMMYMBI LIE€JIEBOU
bynkun. Pemenue 3a1a4 ONTUMHU3ALNN C TIOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opMmaruu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

AnroputMmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cKaTHsl JIaHHBIX C TOTEPSIMH. Y MEHbIIICHUE
rIIyOuHBI KoupoBaHus 11Beta. OCHOBHBIE HUjen anroputmoB cxatus JPEG, MP3.

CkopocTh TMepellauyd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJIIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMmoHeHTBI cucTeMbl W UX B3aumopcucTBue. CHCTEMHBIN
ahdexrt. Ynpapnenue kak nHGopMaloHHblii ponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIU TMPOIlECCy, Ien MoaenupoBanus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBnenne pe3yabTaTOB MOJAEIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIpUATHS yeloBeKoM. ['paduueckoe npencraBieHue JaHHBIX (CXEMBbI, TAOIHIIbI,
rpadukn).

I'padpr. OcHoBHBIC MOHATHS. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIy BepliMHaMu Tpada, oOmpeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX IyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBnsi momcka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhI B TAOIMUHON (opme. BIUrpHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJieKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus YCTHOW pedyn. KorHuTHBHBIE cepBUCHL. MmeHTHdHKaIus u MOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OoOydaronux cuctemax. Mcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTEpHeT Bemell. [lepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

Qopmann3anuss ~ OOHATHS  anroputma.  MammHa  TelopuHra  Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IIaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI  IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AJITOPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHOW apu(pMeTHKY.

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

Crexku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBhIpaKEeHUs. Brluncnenue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBSA3HOIO HEOpUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepLIIMHAMU OPUEHTHPOBAHHOIO alMKIMYECKOro rpada. AJroputm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. JBOMYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIMIA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynanus, HacleJ0BaHUEe, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomsitue o0  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmaniuoHHBIE TEXHOJIOT U

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTaHOBKA
3ajaud, pa3zpaboTKa MOJENM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucTeM. MaremaTudyeckKue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MiMuraumonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0O0BekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
roToBOil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
¢GunbTpanys JaHHBIX. 3ampockl Ha BbIOOPKY JaHHBIX. 3alpochl C MapaMeTpaMHu.
Brrancnsiemsie nmosis B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MexAy TaOJulamH.
Baenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3amM
JTAHHBIX.

NuTeprer-npriioxkenus. IloHaTre 0 cepBEpHON U KIMEHTCKOM YaCTAX CaWTA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekctoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHONW oOnactu. [loaroroBka miumocTparuii 1jist BeO-calToB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHEe HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonsatue o BupTyanabHOU
pPEaIBbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATECTLHOCTH.

B pesynapraTte wu3ydeHwmss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA W MPaBOMOpPSIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK 110 COLMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4IHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCIUTyaTalliid CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JESTCIIEHOCTD;,

uHTepec K cdepaM MpodecCHOHAIBHON JEeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
NPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTeH HX
pelleHus, B TOM 4YHCIE C YYETOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIDKECHUSAM HAYYHO-TEXHHYECKOTO IIporpecca Hu
OOIIIECTBEHHOHN NIPAKTHKH, 332 CYET IOHUMAHUS POJIU MH(POPMAITMOHHBIX PECYpPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HMH(DOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO ¥ HCCIICI0BATEIbCKYIO ICATEIbHOCTh HHINBUYaJIbHO U B TPYIIIIE.

B mporecce JOCTHXKECHHS JTMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MPOTPaMMbI
no wuH(MOpMAaTHKE Yy OOYYarOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEIICKT, MPEAOIararonui choOpMUPOBAHHOCTS:

CaMOpPETyJIMPOBAHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMECHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTHh aJanTUPOBAaTHCA K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY

BHYTpPEHHEH MOTHBAIlMH, BKIIOUYAIONICH CTPEMIICHHE K JIOCTIKEHUIO TSI U
yCIexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIE CUCTBUS, PETYJISATUBHBIE YHUBEpCAJIbHBbIC Y4YcOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IUJIAH PEIICHHS MPOOJEMBbI C Y4ETOM aHAIM3a WMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIBHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH YUEOHO-UCCIEA0BATENbCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIUYHbIE BHJbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTalHH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISAITh LEJICHAINIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYEHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3IMYHbIX (opmarax ¢ y4€TOM Ha3HAUYCHUs
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
IPEICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcocOEepeKeHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOHCI)J'II/IKTHBIG CUTyaIlmu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTNO YYaCTHUKA KOMAaHIbl B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJsi OLEHKU CUTYallld, BBIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
pEe3yJIbTATHI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbI»,
«cuCcTeMHBIN A PeKrT», «uHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMAa YIIPABICHUS»;

BJIaJCHUE METOoJAaMH Toucka uHbopmanuu B cetu HHTepHEeT, ymeHue
KPUTHYECKHU OIEHUBATh MHQPOPMAIIUIO, TOTYUYCHHYIO U3 ceTu HTepHeT;

YMEHHE XapakTepu3oBaTh OOJBIIME JaHHBIC, MPUBOJIUTH ITPUMEPHI
UCTOYHUKOB HMX TIOJYyYEHUS M  HAMpaBIICHUS HCIOJIB30BAHUSA, YyMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHU), MMOHUMATh
MOCJIEIOBATENBHOCTD PEIIEHUS 3a7]a4 aHaIu3a JaHHBIX: cOOp NEPBUYHBIX JAaHHBIX,
OUMCTKAa M OIIEHKAa KauyecTBa JaHHBIX, BBIOOpP W/WJIM TOCTPOEHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3alus TaHHBIX, MHTEPIPETAINs PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHusl I pemieHus YYeOHBIX 3a7ad  IIo
BBIOpaHHON CHeIUan3aIim;

HaJIM4Yue MPEeJICTaBICHUN 0 KOMIIBIOTEPHBIX CETSIX M UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPraHU3aUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACHCTBHS HSTUM yrpo3aM, COONIOJICHHE MeEp
0€30IMacHOCTH, MPEAOTBPAIAIONIUX HE3AKOHHOE PAaCIPOCTPAHEHUE TTEPCOHATIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU LIU(PPOBOTO OKPYKEHUS, IOHUMaHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX MporpamMM, 0a3 ITaHHBIX U
paboTel B ceTh MIHTEpHET;

NOHMMaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU PA3NUYHBIX BHJIOB
uHpOpMallMM, YMEHUE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHHE OIpPEAENsATh CPEAHIOI CKOpPOCTh MepeAaud JaHHBIX, OILICHHWBATH
U3MEHEHHE BpEMEHHM Tepefadyd MpH H3MEHEHUH WHGOPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTEPUCTHUK KaHaya CBA3H;

YMEHHE MCIIOJIb30BaTh MPU PEIICHUH 3a]lad CBOWCTBA MO3ULMOHHON 3alucu
YHCell, AITOPUTMa MTOCTPOCHHUS 3aIMCH YKCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHS YHCJA 1O CTPOKE, COACpIKAIEH 3amuch
3TOr0 YHClia B TO3UIIMOHHOW CHCTEME CUWCICHHS C 3aJaHHBIM OCHOBAaHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKUE OIepalud B IO3ULHUOHHBIX CHUCTEMax
CUHCJICHMUS,;

YMEHHE BBITIONHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONB3YS
3aKOHBI ajareOpbl JIOTUKH, YMEHHE CTPOHWTH JIOTHYECKOE BBIPAXKECHHE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MUCTMHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
NEpPEMEHHBIE, PellIaTh HECI0KHbIE JIOTHYECKUE YPABHEHUSI U CUCTEMBI YPaBHEHUM;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHboOpMaIuu (3aUCh YKMCEN B MO3UIIMOHHON CHCTEME CUHMCIEHUS, HaXOKIECHHE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psIAHbIX LEbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHHE OIpeNessaTh CI0XHOCTh H3Y4YaeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMupoBaHHE DJIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHBa, IepeOOpHBIe
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOU 3a/1a4u;

BJIa/ICHUE YHUBEPCAJIBbHBIM S3BIKOM MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YyMEHHE WCIOJb30BaTh OCHOBHBIC  YMPAaBISIONINC
KOHCTPYKLMH, YMEHHE OCYUIECTBIIATh aHaJIU3 MPEIJIOKEHHOW MPOrpaMMbl:
OTIPENEIATh Pe3yJIbTaThl padOThl IPOrpaMMbl NPU 33JAHHBIX MCXOJHBIX JAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pe3yJIbTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
porpaMMel, (GOPMYITUPOBATH MPEATOKEHHUS MO YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEPHANIbl C UCIOJIb30BAHIUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJWLBI AJI1 aHAJIN3a, PEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJILHOTO PEIICHHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B mpomecce u3yueHus kypca MHPOpPMATHKU YyriayOn€HHOTO ypoBHS 6 11
Knacce obOydarommMucs OyAyT  JIOCTHUTHYTBI — CIEAYIOLIME  IPEeIMETHBIC
pe3ybTaThI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJBI, JOIYCKAKOLIUME OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATh OLIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONIMI HANMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILEHUsI MPU HU3BECTHOM YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
paboThI MPOCTHIX AJITOPUTMOB CIKATUSI TAHHBIX;

YMEHHUE pellaTh AIrOPUTMHYECKHUE 337a4ud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7auM  TOCTPOEHUS] ONTUMAJIBHOTO TYTH MEXAYy BeplIMHaMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTEd  MEXAY  BEpIIMHAMHU
OPUEHTHPOBAHHOI'O AI[MKIMYECKOro rpada), yMEeHHE HCIOJIb30BaTh JAEPEBbs IMPU
aHaJlu3e W TOCTPOCHHMU KOJAOB U IS TPEIACTaBICHUS apUPMETHUYECKUX
BBIPKEHUI, TIPU PEILICHUH 33]a4 IMOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI 110 33JJaHHOMY QJITOPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTEruio Urphl;

yMEHuEe pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMbI, YMEHHE HMCIOJIb30BaTh B MpOrpamMMax [IaHHbIE PA3JIUYHBIX THUIOB C
y4€TOM OrpaHUYEHUN HAa UANa3OH MX BO3MOXKHBIX 3HAYEHHUM, TPUMEHSTH MpU
pELICHUH 3324 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKHA YUCIOBBIX JTAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3pabOTKe MporpamMm OHOIUOTEKH
NOANPOTpaMM, 3HaTh (DYHKIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHUE UCTIOIb30BaTh CPEACTBA OTIAIKHU IPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

yMEHHE CcO3/aBaTh BeO-CTPaHHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpeE,
CpeIcTBax co37daHUsl M pabOThl C HUMH, YMEHHE WCIIOJNH30BaTh TAOIMYHBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOWCK 3alKceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHE UCTOJIb30BaTh KOMIBIOTEPHO-MATEMATUICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJYYCHHBIX B XOJIe MOJICIIMPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JMYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KouunyecTBoYacoB DJIeKTPOHHbBbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer Konrtpouabnbiepador  IlpakTtudeckuepador
TeMIPOrPaMMBbI o0pa3oBaTe/bHbBIEpecypc
11 0 bl bl
bl
Paznen 1.1lndpoBasirpaMoTHOCTH
11 Kommnsrorep - yHuBepcaipbHOE 5
' YCTPOMCTBO 00pabOTKU AAHHBIX
1.2 [IporpammHoeobecieueHne
1.3 KommbrorepHsieceTn
14 NudpopmanmonHas0e30macHOCTh 2
Hroronopasaeny 24
Pa3nes 2.TeopeTuyeckueocHOBbIMHGOPMATHKH
[TpencraBiennenHpopmanuu B
51 pex dopmar 19 5
KOMITbIOTEpE
2.2 OcHOBBIANTEOPBUTOTUKHI 14
2.3 KomnsrotepHasiapudmernka 7
Hroromopasaemy 40
Pa3nes 3.AnropuT™Mbl M1 NPOrpaMMHpPOBaHHUE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnoMorarenbHbl€aIropuTMBI
3.3 YuciieHHBIEMETOIBI
3.4 ANTOpUTMBIO0PAOOTKUCUMBOIBLHBIXTAHH 5 1

bIX




3.5 AATopuUTMBIO0PAOOTKUMACCUBOB 10 3.5
Hroromopazaeny 44
Paznen 4. UudopmannoHHbIETEXHOJIOTHH
4.1 O06paboTKATEKCTOBBIXIOKYMEHTOB 2.5
4.2 AHaNnM3IaHHBIX 3
Hroromnopazaeny 14
PesepBHOEBpEMS 14
OBIIEE KOJIMYECTBO YACOB I10 136 215

[NPOT'PAMME




11 KIIACC

N KosaunuyecTBouacoB JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (ungposbie)
n/ Bcer KonTposbHbiepadoT [pakTnyecknepadbor
TeMIPOrPaMMbI o0pa3oBaTeIbHbIEPeCYpC
n 0 bl bl
bl
Paznen 1.TeopeTnueckneoCHOBLIMH(POPMATHKHI
Nudpopmanus u
1.1 dopwan 10 2.5
UH(POPMALOHHBICTIPOLIECCHI
1.2 MopenupoBaHue 8 2
Hroronopaznery 18
Paznen 2.AnroputMbl 1 NIPOrpaMMHUpPOBAHUE
2.1 DNEeMEHTBITEOPUUAITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBIIAHHBIX 28 10
OCHOBBIOOBEKTHO-
2.3 OPUEHTHPOBAHHOTONIPOTPAMMHUPOBAHU 16 4.5
s
Hroronopaznery 50
Paznen 3.MudpopMannoHHbIETEXHOJIOTHI
Komnerotepho-
3.1 P 8 2
MaTeMaTHIECKOEMO,ICITHPOBAHIE
3.2 Ba3sipanubix 10 4
3.3 Be0O-caiithb 14 4
3.4 Kommproteprasrpapuka 3.5
3.5 3D-monenupoBanue 3




Hroronopaznery 48

PezepBHOEBpEMS 20

OBIIEE KOJIMYECTBO YACOB 110

1
[NPOT'PAMME 36

36.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosanuyecTBouacon
Temaypoka DJIeKTPOHHbICIIH(
n/m Bcero  Kontpoabnbiepadorsl  I[IpakTHuyecknepadoTbl

TpeOGoBanus TEXHUKU 0€30MMACHOCTH U THTUEHBI TIPH

1 paboTte ¢ KOMIBIOTEPAMU U APYTUMHU KOMIIOHEHTaMHU 1
U(POBOTO OKPYKEHHS

5 [TpuHIIUIIBI paOOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX 1
CHCTEM

3 OOMEH TaHHBIMHU C IIOMOIIBIO IITHH. 1
KOHTpoI11epbIBHEIHUXYCTPONCTB

4 ABTOMaTHYECKOEBBIMOIHEHUETTPOT PAMMBITIPOIIECCOPOM 1
OnepaTuBHasl, IOCTOSIHHAS U JOJITOBPEMEHHAS aMSTh.

5 KonTpomneps! BHEMmHNUX ycTpoicTB. [IpsaMoit noctym k 1
MaMsATH

6 CoOBpEMEHHBIEKOMITBIOTEPHBIETEXHOJIOTUU 1

7 [IporpamMmmHoOe obOecrieueHre KOMIBIOTEPOB, 1
KOMITHIOTEPHBIX CUCTEM ¥ MOOUITBHBIX YCTPOUCTB

8 CucreMHOe MPOrpaMMHOE OOeCTIeueHUE. 1
OrnepalilnOHHBIE CUCTEMBI

9 Yrunutel. [paiiBeps! yctpoiicTs. [lapamnensHoe 1
MpOrpaMMHUPOBaHUE

10 WNHcTammsius u AeMHCTAIIISAINS TPOTPAMMHOTO 1
obecreueHust
@aiisioBble cucTeMbl. [[puHIKNBI pa3MeLeHns U

11 UMEHOBaHUs (paiijIoB B 1OJTOBPEMEHHON aMSITH. 1

[TabmoHBLISIONUCAHUATPY I (HANITIOB




3akoHonarenbcTBO Poccuiickoit @eneparun B 001acTi

12 IPOrpaMMHOI0 00eCIeueHHs U JaHHBIX

13 [TpuHIMTIBI TOCTPOCHHUS U alMApaTHBIE KOMIIOHEHTHI
KOMIIBIOTEPHBIX ceTell. CeTeBhIEIPOTOKOIIbI

14 CerpHTEpHET

15 Paznenenue IP-ceTn Ha oJICETH C MOMOIIBIO MAaCOK
IOJICEeTEN

16 CereBoeaIMUHUCTPUPOBAHUE
Bugsr nestensnoctu B cetr MaTepHer. CepBHUCHI

17 WutepHera. ['ocynapcTBEHHBIE 3JIEKTPOHHbIE CEPBUCHI
U YCIIyTH

18 NudopmanmonHas6e30macHOCTb

19 BpenonocHsle nmporpaMmMHoOe o0ecriedeHne 1 MEeTO bl
00pBHOBI C HUM

20 [IpakTuueckas pabora o Teme "AHTUBUPYCHBIE
IPOrpaMMbI"

21 Opranu3zanys JMYHOT0 apXuBa HH(pOpMaLIHH.
PesepBHoe konupoBanue. [laponpHas3ammuraapxusa

22 [IudpoBaHre1aHHBIX

23 AnropurMmmudposanus RSA. Creranorpadus

24 [IpakTuueckas padora o teme "lludposanue
Ta”HHBIX"

o5 WNndpopmanus, nanaeie u 3HaHus. MHbopMannoHHbIe
IpOIIECCHl B IPUPOJIE, TEXHUKE U 00IIeCcTBE
HemnpepbiBHBIE U AUCKPETHBIE BETHYNHBI M CUTHAIBI.

26 HeobxogumocTh nuckpeTn3anuu nHpopManmu,

NpeHa3HAYCHHOM [T XpaHEeHUs, TIepeiavun U
00paboTKH B IU(PPOBBIX CHUCTEMAax




JIBon4yHOE KOoMpoBaHue. PaBHOMEpHBIE U

27 HEepaBHOMEPHBIC KOJIbI. [[ekoaupoBaHue COOOIICHHUH, 1
3aMHUCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB
VYcnosue @ano. Iloctpoenue 04HO3HAYHO

28 JIEKOJMPYEMBIX KOJIOB ¢ TOMOIIBIO AepeBa. ['papAir. A. 1
Mapxkosa
Enunuiibl usmMepeHus KoauuecTBa HHPOpMaIuu.

29 AndaBUTHBIN MOIX0] K OIIEHKE KOJUYECTBA 1
uHpOopMaun

30 CucrembicuuCIeHUS 1

31 [TepeBos urcen U3 OJHOM CUCTEMBI CYHCIICHUS B 1
ApYTyo

39 JIBonuHasi, BOCbMEpPUYHAS U IIECTHAAIATEPUIHAS 1
CUCTEMBI CUHCIICHHSI, CBSI3b MKy HUMU

33 JIBonuHasi, BOCbMEpPUYHAS U [IECTHAAIATEPUIHAS 1
CUCTEMBI CUHCIICHHSI, CBSI3b MKy HUMU

34 JIBowuHasi, BOCBMEpPUYHAS U MICCTHAIIATCPUIHAS 1
CUCTEMBI CUHCIICHHSI, CBSI3b MKy HUMU

35 ApudmeTndeckre onepanuy B MO3UIIMOHHBIX CHCTEMaX 1
CUHCTICHUS

36 TponvHassypaBHOBEIIEHHASICUCTEMACYMCIICHUS 1

37 JIBOMYHO-I€CATUYHASICUCTEMACUHCIICHU S 1

38 KonupoBanuerekcTos 1

39 PacTpoBoekoarpoBaHnen300pakeHAN 1

40 [IpakTuyeckas padora no teme "Jluckperusarus 1
rpadudeckoit uudopmaryn”

a1 [{BeToBBIE MOAENN. BEKTOpHOE KOAUPOBAHHUE. 1

®dopmartsl ¢aiinoB. TpéxmepHasrpaduka.




@paxkranpHasTpadpuKa

Koauposanue 3Byka. Ouienka HHPOPMAIIMOHHOTO

42 00BbEMa 3ByKOBBIX JAHHBIX IIPU 3a/1aHHBIX 4aCTOTE
JUCKPETU3ALMU U Pa3psIAHOCTH KOJUPOBAaHUS

43 [TpakTrueckas padota mo teme "J{uckperuszanus
3BYKOBOM MHpOpMariu'"

44 OCHOBBIAITEOPBIIIOTUKH

45 Jlornueckueoneparuu. TaObIUIIBIMCTUHHOCTH
Jlornueckue BelpaxeHnus. JIorndeckue ToK1eCTBa.

46 Jloka3aTenbCcTBO JIOTHYECKUX TOXKAECTB C TIOMOIIIBIO
TaOJIUIl UCTUHHOCTH

47 [IpakTrueckas padora o Teme «IlocTpoenue u aHamu3
Ta0JIML UCTUHHOCTH B TAOJIMYHOM IPOLIECCOPEN

48 Jlornueckue onepanuu 1 onepanyy HaJ MHOXKECTBaMHU

49 Jlormueckue onepanuu 1 oNepanuy HajJ MHOXKECTBaMU

50 3aKkoHbI anreOpsbl JJOTHKU. DKBUBAJICHTHBIC
peoOpa3oBaHus JOTMUYECKUX BhIPAKEHUM

51 Jlornueckue ypaBHEHUS U CUCTEMBI YpPaBHEHHI
Jlornueckue QPyHKIIMU. 3aBUCUMOCTH KOJIMYECTBA

52 BO3MOJKHBIX JIOTHYECKHX (QYHKIUI OT KOJIMYEeCTBa
aprymeHToB. [logHblecucTeMbIIOrHYeCKUX QP YHKINN
Kanonndeckue Gopmbl TOTHUECKUX BBIPAKESHUN.

53 CoBepliieHHbIE TU3BIOHKTUBHBIE 1 KOHBIOHKTHBHBIC
HOpMaJIbHBIE (DOPMBI, AITOPUTMBI X TIOCTPOCHUS TIO
Ta0IuIe ICTHHHOCTH

94 Jlornueckue 3JIEMEHTHI B COCTABE KOMITBIOTEpA

55 Tpurrep. CymmaTtop. MHOTOPa3psAHBIAICYMMATOP




[TocTpoeHue cxem Ha JIOTUYECKUX JIEMEHTAaX. 3aMuch

%6 JIOTUYECKOTO BBIPAXKEHUS 10 JIOTUUECKOU CXeMe

57 MHuKpOCXeMBbl U TEXHOJIOTHUS UX IPOU3BOJCTBA
[IpencraBienue LebIX YUced B HaMsATH KOMITBIOTEPA.

58 OrpaHr4eHHOCTh JUana3oHa YKCell TP OrpaHuYCHUN
KoJmyecTBa pa3psaos. [lepenonnennepaspsaHONCETKI
bes33nakoBbIe ¥ 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT.

59 JIBOMYHBINA TOMOJHUTEIBHBIN KO/ OTPULIATEIIbHBIX
qucen

60 [ToGuToBkIe MOTHUECcKHE onepanuu. JIorn4ecKuu,
apuPMETHIECKUN U IIUKITHYSCKUN CABUTH

61 [Mudposanue ¢ MOMOIIBIO TOOUTOBOM ONEpaIiu
«uckimouaroiee NJIN»

62 [IpencraBiaenue u XxpaHeHHe B MaMsITH KOMIBIOTEpA
BEILECTBEHHBIX YHCEIl

63 BrinosnHeHue onepanuii ¢ BEIIECTBEHHBIMU YUCIaMU,
HaKOIIEHHE OMMUOOK MPH BEIYUCIEHUIX
[TpakTudeckas pabota no Teme «M3ydenue

64 MOPA3PSAHOTO MAIIMHHOTO MPEACTABICHUS LENbIX 1
BEIIIECTBEHHBIX YHCEID»

65 AHaIN3aIropuTMOB
DTanbl pemeHus 3aa4 Ha KOMITbIOTEpeE.

66 HHCTpyMEHTAIBHBIE CPEICTBA: TPAHCIATOP, OTIATIUK,
PO HITUPOBIITUK
Cpena nporpammupoBanus. Komnumnsuus u

67 WHTEpIpeTanus nporpaMm. BupryanbHble MallluHBbL.
WuTerpupoBanHas cpea pa3paboTku

68 MeToabIoTHAaIKUTIPOrpaMM




69 Tunbl IEPEMEHHBIX B A3bIKE IPOIPAMMHUPOBAHHUS 1
70 O06paboTKarenbIxuncesn 1
71 O0paboTKaBeIeCTBEHHBIXYHCET 1
72 Cryualinble U nICEBAOCTyYaliHbIEUHCIIa 1
73 Berenenus. Ci0KHBICYCIIOBUS 1
74 vkl ¢ yciioBueM 1
75 [{uksl o nepeMeHHOU. B3aumozamensemMocTb 1
pas3IMYHbIX BUIOB LIUKJIOB
76 O0paboTka HaTypaIbHBIX YUCEIN C UCTIOIb30BAHUEM 1
IIUKJIOB
HaxoxxaeHue Bcex IpoCThIX Yncell B 331aHHOM
77 nuana3one [Ipaktuueckas padora no teme «Pemenue 1 0.5
3a71a4 METOAOM Iepedopay
78 WuBapuaHTIHKIIA 1
79 JIoKyMeHTHpOBaHUEIPOrpaMM 1
80 O06paboTka JaHHBIX, XpaHALIUXCS B (aiimax 1
81 Pas0OuennesamaunHano 3agaqu 1
Hcnonb30BaHue cTaHIapTHON OMOIMOTEKH s3bIKA
82 nporpammupoBanus. [lonkmoyenne OndIMOTEK 1
TOJIIIPOTPaMM CTOPOHHHX MPOU3BOIUTEICH
83 [Monmporpammsl (porietypsl U QYHKIUH)
84 [TonmporpamMmsl (rpoueaypsl U (GyHKINN)
85 [IpakTuueckas pabora no Teme "Pa3paboTka 1 1
noanporpamMm”
Pexypcus. PexypcuBHble 00beKThI ((ppakTasl).
86 PexypcuBHbie npouenyps! 1 pyHkiun. Menons3oBanue 1

CTEKa JUIs OpraHUu3aly PEKYPCUBHBIX BbI30OBOB




[IpakTuueckas padbora no Teme "PexypcuBHble

87 B 1
HOJIPOTrPaMMBI

88 MonynbHBIAIPUHLIUIIIIOCTPOESHUSAIIPOTPAMM

89 YuciIeHHBIEMETOIBI

90 [IpakTuyeckas pabora o Teme «UuciaeHHoe penieHue 1
ypaBHEHUN»

01 Hcnonb30BaHue TUCKPETU3ALMH B BEIYUUCIUTENbHBIX
3agadax

92 [IpakTuueckas padora o Teme «IIpubmmkénnoe 1
BBIYHMCIICHHE JJIMH KPUBBIX U IJI0Iaae Guryp»

93 [IpakTuueckas padora o Teme «Ilorck Makcumyma 1
(MUHUMYMA) QYHKIHIDY
O06paboTKa CUMBOJIBHBIX JJAHHBIX. AJITOPUTMBI

94 00pabOTKM CUMBOJIBHBIX CTPOK: MOACYET KOJINYECTBA
MOSIBJICHU CUMBOJIA B CTPOKE
AnropuT™Mbl 00pab0OTKH CUMBOJIBHBIX CTPOK:

95 pa3OueHue CTPOKHU Ha CJIOBa 10 MPOOETbHBIM
CHUMBOJIaM
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: TIOUCK

96 MOJICTPOKH BHYTPH JTAHHOW CTPOKH; 3aMEHA HAIEHHON
HOJCTPOKH Ha JIPYTYIO CTPOKY
[TpakTrueckas pabota no teme "OOpabOTKa CTPOK €

97 UCIIOJIb30BaHNEM (YHKIMI CTaHIapTHOM OMOINOTEKN 1
A3bIKa IPOrpaMMUpOBaHUs"

98 I'eneparus ciioB B 3a7jaHHOM andaBuTe

99 MaccuBsl 1 OCJIE€0BAaTEILHOCTH YUCEI. 05
[IpakTuueckas pabora no Teme "3anoaHeHne MaccuBa' '

100 O0600mEHHbIEXapaKTePUCTUKUMACCHBA




JInHelHbBIN ITOUCK 3aJaHHOTO 3HAUEHUI B MAaCCUBE.

101 [TpakTuueckas padota mo Teme "JIMHEHHBIN MTOUCK 1 0.5
3a/IaHHOI0 3Ha4€HMs B Maccuse"

102 [IpaxTuueckas padora o Teme "[loMck MUHUMAJIBHOTO 1 1
(MakCUMaJIbHOT0) JIEMEHTA B YMCJIOBOM Maccuse"
CoprupoBka oqHOMEpHOro MaccuBa. IIpocTeie MeTObI

103 coptupoBkH. [IpakTrdeckas padota o Teme "l[IpocTeie 1 0.5
METO/Ibl COPTUPOBKHU MaccuBa"
CoprupoBka ciusiHueM. beicTpas copTUpoBKa MaccuBa

104 (anroputm QuickSort). IpakTrueckaspadboTamnoreme 1 0.5
"BricTpasicoptupoBkamaccupa’

105 JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM MAacCCHUBE. 1 05
[TpakTrueckas padora mo teme "J[BOUYHBIN mouck" '

106 JIByMepHBIEMaCCHBBI (MaTPHIIBI) 1

107 ANropuTMBI00paOOTKUMATPHIL 1

108 Pemennesanauanani3aganHbIX 1

109 CpencTBaTeKCTOBOronpoueccopa 1

110 KomnbrotepHasBépcTkaTekcTa 1

111 [TpakTudeckas pabora no reme "BépcTka JOKyMEHTOB C 1 1
MaTeMaTHuecKuMu Gopmynamu”

112 HNHCTpyMEHTBIpELIEH3UPOBAHMS 1

113 [IpakTuueckas pabora o Teme "MHOroCTpaHUYHbIE 1 1
JIOKYMEHTBHI"

nauHble cepBUChl. KomutektuBHas pabota ¢

06 K 0

114 nokymeHtamu. [IpakTrueckas pabota mo teme 1 0.5
"KonnexkTuBHas paboTta ¢ JOKyMeHTaMu'"

115 Anamm3na"HaeiX. bosapnenanabie 1




116 MammHaHOeo0yueHue 1

117 AHaNM3 TaHHBIX C IIOMOIIBIO AJICKTPOHHBIX TaOJIHUIT 1

118 [IpakTuueckas pabora o Teme "AHanNU3 JaHHBIX C 1 1
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"
[Moctpoenue rpapukos pynkiuii. [IpakTnyeckas
pabora no Teme "HarnsgHoe npencraBieHue

119 Pe3yJbTaTOB CTATUCTUYECKON 00pabOTKU JAHHBIX B 1 0.5
BUJIE IMAarpaMM CPEJICTBAMU PEIaKTOpa AIEKTPOHHBIX
Tadymm"”

120 JIunuu tpenna. Ilpaktuueckas padoTa 1o reme 1 05
"IlonOop nuHKUU TpEeHa, TPOTHO3UpOBaHue"
[Ton6op nmapamerpa. [IpakTudeckast pabota mo Teme

121 "YucneHHoe peleHre YpaBHEHH ¢ TOMOIIbIO To00pa 1 0.5
napameTtpa"
OnTuMuzanus Kak HOMCK HAUIYYILEro pelieHus B

122 3aJaHHbIX ycaoBusx. [IpakTuyeckas pabora no Teme 1 05
"Pemienue 3a/1a4 ONTUMHU3AIMH C TIOMOLIBIO
JJIEKTPOHHBIX TabIHI"

123 [ToBTOpEeHME 1

124 [ToBTOpEHue 1

125 = TloBropeHnwue 1

126 [ToBTOpEeHME 1

127 IMoBTOpEHKE 1

128 [ToBTOpEeHME 1

129 IMoBTOpEHKE 1

130 [ToBTOpEeHME 1

131 [ToBTOpEHUE 1




132 [ToBTOpEHUE 1
133 [ToBTOpEHME 1
134 [ToBTOpenue 1
135 [IpomesxyTouHas arTecTanus 1
136 [TpomexxyTodHast aTTecTarus 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 215




11 KIIACC

Ne KounuecrBoyacos
DJIeKTPOHHBbIeNU(POBBICOOpPa3OBATE
o/ Temaypoxka Bce  KonTposabHbIep IMpakTuyeckuep BHBICPECYPCHE
o ro a00ThI a00ThI
KonnuectBonnpopmaruu 1
ANTOPUTMBIC)KATHSTAHHBIX
3 AnroputmXaddmana 1
[IpakTuyeckas pabora o Teme
4 "CskaTHe TaHHBIX C IIOMOIIBIO 1 1
anroputma Xapdmana"
5) Anroputm LZW 1
ANTOPUTMBI C3KaTHS TaHHBIX C
6 notepsimu. [IpakTuyeckas pabora mo 1 05
TeMme "CkaTue NaHHBIX C OTEPSIMU '
(anroputmsl JPEG, MP3)"
7 CkopocTbliepe1auyiIaHHbIX
[ToMexoyCcTOMYMBBIEKO 1B 1
9 [IpakTuyeckas paboTa Mo Teme 1 1
"[TomexoycroiturBbie KOabI"
CucreMbl. KOMITOHEHTBI CHCTEMBI U UX
10 B3auMmoeiicTBue. CucteMHabiid 3 PexT. 1
VYnpasieHue Kak HUHPOPMaITHOHHBIN
nporecc. OOpaTHasCBsI3b
11 Mopenu u MoAeIUpOBaHNE
12 I'padmsr
13 Pemenue 3amau ¢ momoinsto rpadoB 1




14 HepeBbs

15 OCHOBBITCOPUUHUTD
[IpakTuyeckas padora no Teme "[lonck

16 BBIUTPBIIITHOM CTPATErHH B UTPE C
noytHor nHpopmarmen”

17 CpencTBancKyCcCTBEHHOTOMHTEIIEKTa
[TpakTrueckas paboTa 1o Teme

18 "CpencTBa HCKYCCTBEHHOTO
WHTEJUIeKTa"
dopmanuzaiys MOHATHS alTOPUTMA.

19 Mamnna TeroprHTa KaK
YHUBEpCcaabHasi MOJIENIb BHIYUCICHUI.
TeszucUépua—Tpropunra
[IpakTuyeckas pabora o Teme

20 "CocTaBiieHHEe POCTOMU MPOTPaMMBI

p porp

Ju1st MamuHbl Teropunra"

21 Mamunallocra

22 HopmanenbieanropudgmsiMapkoBa
ANTOPUTMHYECKH HEpa3peIIMMbIe

93 3amayn. 3amaya OCTaHOBA.
HeB03MO0XHOCTRaBTOMATUYECKONOTIA
JKUATIPOTPAMM

24 C0XHOCTHBBIYUCICHUMN
[Touck mpOCTHIX YKCEN B 3aIaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pernietro IparocheHar
[TpakTudeckas padora no teme "Ilowck

26 p p

MMPOCTBHIX YHUCCJI B 3aJTaHHOM




nuamnasoune"

27

28

MHoropa3psaHbIe IeJbIe YHCIIa,
3a[a4u JIMHHON apu(pMeTUKU
[IpakTHueckas paborta 1o Teme

"Peann3anusa BEIYUCIEHUN C
MHOTOpPa3psAIHBIMUA YHCIIaMH"

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
0TOOpakeHMs ). X3II-TaOJIUIIBI.
[TocTpoenue andhaBUTHO-YaCTOTHOTO
CJIOBaps JIJIS 33/IaHHOTO TEKCTa

30

[IpakTuyeckas pabora o Teme
"TlocTpoenue anhaBUTHO-4ACTOTHOTO
cJoBaps JyIsl 3aIaHHOTO TekcTa"

31

AHanmn3 TeKcTa Ha eCTECTBEHHOM
s36IKe. Beimenenme
MOCJIEIOBATEILHOCTEH 10 MIa0JIOHY.
PerynsipHble BbIpaxeHus.
YacToTHbIaHATN3

32

33

34

[IpakTuyeckas pabora o Teme
"AHaan3 TEKCTA HAa €CTECTBEHHOM
s13bIKe"

Creku. AHanu3 NpaBUIbLHOCTH
CKOOOYHOTO BBIPAXKEHHS

Berunciienue apupMeTndeckoro
BBIPA)KEHUSI, 3aIUCAaHHOTO B
noctukcHou hopme

35

[IpakTruueckas paboTta 1mo Teme
"Brrancienue apumMeTHIECKOro




BBIPXCHHUSI, 3aIICAHHOTO B
noctdukcHou popme"

36

37

Ouepenu. Vcnonp3oBanne ouepenu
AJI1 BpEMCHHOI'O XPpaHCHUSA JaHHBIX

[IpakTrueckas paboTta 1mo Teme
"Hcnonb3oBanue ouepean”

38

Hepesbs. Peanusanus nepesa ¢
TIOMOIIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) ACPEBbHSI.
[TocTpoenue aepeBa Jist 3aJaHHOTO
apu(METHUECKOTO BBIPAKCHUS

39

[IpakTuyeckas pabora o Teme
"Hcnosib30BaHue JE€PEBbEB IS
BBIUKCIICHUS apU(METHIECKIX
BBIpAXEHUI"

40

PexypcuBHbIEe anroputmel 00xo/1a
nepesa. Mcnonb3oBaHue CTeKa U
ouepean i 00xo/a aepeBa

41

42

43

PexypcuBHbIe anroputmel 00xo1a
nepesa. Mcnonb3oBaHue CTEKa U
odepeu it 00xo/a 1epeBa
Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIEpeBa
B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTHPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xon rpada

B IIUPUHY

44

KonnuecTBO pa3anyHbIX MyTEeH MEXIY




BEpILIMHAMU OPUEHTUPOBAHHOTO
alUKIn4ecKkoro rpaga

45

46

47

AnroputMm/leHdKCTphI.
[IpakTruueckas paboTta 1mo Teme
"Beruncienue JiIMHbI KpaTyaniiero
MyTH MEXTy BepIIHaMu rpada
(amroput™m JleiikcTpsn)"

Anroputm®roiina—Y opiaiia

48

49

50

51

3amauu, peraeMbie ¢ TOMOIIBIO
JAUHaAMHUYCCKOIro NporpaMMHUpOBaHUs:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUN

[TpakTrueckas paboTa 1o Teme
"BoluricrieHue peKypcUBHBIX (PYHKIIHIA
C TIOMOIIIbIO IMHAMUYECKOTO
nporpaMMupoBasus”

3az[aq1/1, peuracMbIC C TOMOIIBRO
AUHAMHUYCCKOI'0 IpOrpaMMHUPOBAHUS:
MOACYET KOJIMYECTBA BapHUaHTOB

[IpakTuyeckas pabora o Teme
"I[Togcuér KomMyecTBa BAPUAHTOB C
MIOMOUIbI0 JUHAMUYECKOTO
porpaMMupoBasus”

52

3agauu, perraemMple C TOMONIBIO
JUHAMHUYECKOTO MPOTPaMMHUPOBAHUS:
3a7Ja4d ONITHUMHU3AIUHU

53

[TonsiTe 0 mapagurmax
nporpammupoBaHusi. O030p SI3bIKOB
MPOTPaMMHUPOBAHUS




TTonsaTtue 00 00BEKTHO-

54 OPUEHTHPOBAHHOM
POrpaMMHUPOBAHUN
55 OO0bekThl U K1acchl. CBOICTBA U
METO/1bl 00BEKTOB
56 OOBEKTHO-OpUEHTUPOBAHHBIHAHAIN3
[IpakTuyeckas pabora o Teme
57 "Hcnonb30BaHKe TOTOBBIX KJIACCOB B 1
nporpamme"
Pa3paboTka nporpamm Ha OCHOBE
58 00BEKTHO-OPHEHTHPOBAHHOTO
oX0/1a
[TpakTuueckas padota "Pa3paboTka
59 MIPOCTOH MPOTPaMMBI C 1
UCIIOJIb30BaHUEM KJIaccoB"
Wukancynauus. [Tpaktuueckas pabota
60 no teme "Pa3paboTka Kkiacca, 0.5
MCIOJIb3YIOLIEr0 NHKAMCYJIALNI"
61 Hacnenosanwue. [lomumopduzm
62 [TpakTrueckas paboTa 1o Teme 1
"PazpaboTka nepapxuu KraccoB"
Cpenbl OBICTPOI pa3pabOTKH
63 nporpamm. IIpoextupoBanne
uHTepdeiica moap30BaTENS
64 [TpoexTupoBanuenHTepdeiicanonbp3oBa
TeJst
65 Hcnonb3oBaHne rOTOBBIX

YHOpaBIAEMBIX 3JIEMCHTOB IJIA




nocTpoeHus natepdeiica

66

67

[IpakTHueckas paborta 1o Teme
"Pa3paboTka nmporpammel ¢
rpaduueckum uHTEpPericom”

N3y4eHneBTOpOros3bpIKanporpaMM1Upo
BaHUs

68

N3y4eHneBTOpOrosa3pIKanporpaMmMmupo
BaHUs

69

70

71

OTanbIKOMIBIOTEPHO-
MaTeMaTUYECKOTOMOIETUPOBAHUS

I[I/ICerTI/BaI_II/IH IIpu MaTCMATHUYICCKOM
MOJCINPOBAHUH HCIIPCPBIBHBIX
MpoIcCCoB. MO,I[GJ'II/IpOBaHI/ICI[BI/DKeHI/IH

[IpakTuyeckas pabora o Teme
"MopenupoBaHue ABUKEHUA"

72

MogenupoBanue OMOJIOTHUECKUX
cuctem. [IpakTudeckas pabora 1o
teme "MonenupoBaHue
OHMOJIOTHYECKUX CHCTEM"

0.5

73

74

75

MaremaTnueckne MOJIETH B
3KOHOMHUKE. BEIIucIuTeIbHBIE
SKCIEPUMEHTHI C MOJICIISIMU

BepostHOCTHBIE MOAENN.
[IpakTuyeckas pabora Mo Teme
"MMuTalMOHHOE MOJICIIMPOBAHUE C
noMouipio Mmeroga Monte-Kapio"

KoMmiproTepHOEMOAETNPOBAHNECUCTE
MYIIPABJICHUS

0.5




76

O0paboTKape3ynIbTaTOBIKCIIEPUMEHTA

77

78

79

Tabmuunble (pensSIMOHHBIC)
0a3bLIaHHBIX

[Touck, copTUpOBKa U PUIBTPALIUS
JAHHBIX. 3ampOChl HA BBIOOPKY
JTAHHBIX. 3alpOCHl C TapaMeTPaMHU.
Brruncnsiembienons B 3ampocax

[TpakTrdeckas padoTa 1o Teme
"Pabora ¢ roroBoi 6a30i1 TaHHBIX"

80

MHuoroTtabaudHbie 0a3bl TaHHBIX.
Turmbsl cBs3eH MEXIy TabIUIIAMU.
Buemnwuii karou. [lenmocTHOCTh 0a3bl
JTAHHBIX

81

82

83

[IpakTuyeckas pabora o Teme
"Pa3paboTka MHOTOTaOIMYHON 0a3bl
JAHHBIX"

3armpocsl K MHOTOTaOIMYHBIM 6a3aM
JTAHHBIX
[IpakTuyeckas pabora o Teme

"3ampockl K MHOTOTaOIMYHOM 0aze
JAHHBIX"

84

85

86

SA3pikynpaBneHusiianabiMu SQL

[IpakTuyeckas paboTa Mo Teme
"VrpaBneHue JaHHBIMH C IOMOIIbIO
si3pika SQL"

Hepensunonnsie 6a3bl JaHHBIX.
OKCIEPTHBIE CUCTEMBbI

87

NHTEepHET-TPUITOKEHUS




[IoHsATHE O CEpBEPHOM U KIIMEHTCKOU
qacTdx canTa. TeXHOIOrus «KJIUEHT —

88 cepBep», €€ TOCTOMHCTBA U
HEIOCTAaTKU

89 OcHoBsisi3pika HTML

90 [IpakTrueckas paboTta 1mo Teme
"Co3aaHue TEKCTOBOM BeO-cTpaHUIIb"

91 OcHoBrIsg3eika HTML

92 Ocuossis3sika HTML
[IpakTnueckas paboTta 1mo Teme
"Co3naHue BeO-CTpaHUIIbI,

93 BKJIIOUAIOIECH MyIbTUMETUNHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIEC TAHHBIE,
BHJ1€0)"

OCHOBBI KaCKaJHbIX TaOJINI] CTUIICH

94
(CSS)

[IpakTuyeckas pabora o Teme

95 "OdopmiieHUE CTPaHUIIBI C TTOMOIIBIO
KacKaJHbBIX TaOmuI cTHIEH"

96 CuenapunHas3bike JavaScript

97 Cuenapuunassbike JavaScript

98 ®dopMmbIHABEO-CTPAHUTIE
[IpakTuyeckas pabora Mo Teme

99 | "

O6paboTtka JaHHBIX (HOpM

100 Pa3mernienue Be6-caiiToB. Ycmyra
XOCTHHTA. 3arpy3kadanaoBHacanT

101 Kanpuposanue. Mcnpasnenue

MEepPCIEeKTUBHI. [ 'ncTtorpamma.




Koppeknus ypoBHE#, KOppEeKLIMs
LIBETA.
O0ecBeYnBaHUEIIBETHHIXU300paKEHU

v

u

102

BBox nzobpaxenwii ¢
WCTIOJIb30BAHUEM PA3IINYHBIX
UPPOBBIX yCTporcTB. [IpakTrueckast
pabota o teme "Ob6paboTka
nudposbix pororpadmii"

0.5

103

Perymis. PaGora ¢ obmactsimu.
OwibTpsl. [IpakTrueckas padota no
teme "Perymib nudpoBsix
dotorpadpuii"

0.5

104

MHorocnoiiHble H300pakeHUs.
TexcToBnie ciion. Macka ciros.
Kanansr.
CoxpaHeHUEBBIIEIEHHO00MacTH

105

106

107

[IpakTuyeckas pabora o Teme
"MHorocinoitHble n300paxeHus"

[MoaroroBka UiTFOCTpaIUil s BEO-
caiftoB. [IpakTuueckas pabota o teme
" AHUMUPOBaHHbIE U300pakeHus"
Bekropnas rpaduxa. Bekropuzarus
pPacTpOBBIX U300paKEeHUH

0.5

108

109

[TpakTrueckas paboTa 1o Teme
"Bekropnas rpaduxa"
[IpuHIMTIBI TOCTPOCHUS U
penaKkTUPOBAHUS TPEXMEPHBIX




MoJieeH

[TpakTrueckas paboTa 1o Teme

110 "Coszpganue mpoCThIX TPEXMEPHBIX 1
Mozenei"”

111  Cerounsiemonenu. Marepuasl 1

112 [IpakTuyeckas pabora o Teme 1
"Cetounblie mojenun"

113 MonennpoBaHUEHUCTOYHHUKOBOCBEIIEH 1
us. Kamepsl

114 [TpakTrueckas paboTa 1o Teme 1
"Pennepunr"

115 AnutuBHbleTexHONOTHA (3D- 1
IIPUHTEPHI)

116 [TonsiTue o BI:IpTyaJILHoﬁ PEaNbHOCTH | 1
JIOTIOTHCHHOH pealbHOCTH

117  IloBTopeHue 1

118 = IloBTopeHue 1

119  IloBTopeHue 1

120 = [loTopeHue 1

121  [loTopeHue 1

122 = TloBTopeHue 1

123 [loBTopeHue 1

124 TloBTopenue 1

125  IloBTopeHue 1

126 = IloBTopeHue 1

127 = TloBTopeHue 1

128  TloBTopeHue 1




129 = IloTopeHnue 1
130 IlomTopeHue 1
131  IloBtopenue 1
132 TloBropenue 1
133  IloBTopeHue 1
134 TloBTopeHue 1
135 I[IpomexyTouHas aTTecTalus 1
136  IIpomexyTouyHas aTTeCTaIUsI 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






