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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHbIM YpOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHpopmaTuke MAA€T TNpENCTaBICHUWE O LENsAX, OoOIeh
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpUpPOBaHHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COIEPIKATEIbHOTO HATIOJHEHHsI Pa3HOrO BHIAa KOHTPOJS (TMPOMEXYTOUHOM
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTtuka B cpeHeM o01eM 00pa30BaHUH OTPAXKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUABHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U UH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHI, Oonmupaercs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMs U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETHUYECKOE OCMBICIEHUE, MHTEPIpPETAlui0 U 0000IIeHHe
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsx. OHM BKIIOYAIOT B ce0s:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYECHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4yaeMOM IpeIMETHON 00J1acTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApHUs JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JACTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HENOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJICKT, TEXHOJOTUU OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHus — OOecCIeueHUe
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goIKHO 00ECICUHTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HWHPOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpPMHPOBAHHOCTh YMEHUW pa3iauyath (aKThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha KU3Hb 4YEJOBEKa B OOILIECTBE, IMOHMMAHHUE COIUAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

IMPUHATHE MPABOBBIX U 3TMYECKUX ACMEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIJIEIOBATENILCKONM U TBOPYECKOM AESITENbHOCTH, MOTHUBALIMU OOy4aroumxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OMEPALMOHHON CHCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIMN anmapaT WH(QOPMATUKH, BOIMNPOCHl KOJIMPOBaHUS HWH(MOpMaIuH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HAa pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealM3allMy MPOrpaMM Ha fA3bIKaxX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoHHBbIE  TEXHOJOTMHM»  IOCBAIIEH  BOIIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOJAYKTaX U UHTEPHET-CEPBUCAX, B TOM YKCIIEC B 3aJja4ax aHaIu3a
JAHHBIX, HMCMOJb30BaHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TaOMUIl AJis pEelICHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu ydeOHoro npenmera «Mudopmarukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT OBITh MPEI0KEHbI ISl U3yUYEHUs
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYrinyOnéHHblE ypoBEHb U3Yy4Ye€HHUS HH(DOPMATUKH PEKOMEHAYyeTCs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(pOpMaTUKUA 00ECIEYMBAET: MOATOTOBKY 00yYarouuxcsi, OpMEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIINAAAX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMBbl U MTOYPOUYHOTO IJIAHUPOBAHUSI.

OO11ee 4KMCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHHOPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 gaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeOoBaHusi TEXHUKHM O€30MACHOCTH M THUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OneparvBHasi, MOCTOSIHHAs W JIOJTOBpeMeHHas mnaMatb. OOMEH MaHHBIMH C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnipenenéHHbie BRIYUCIUTEIBHBIE CUCTEMBbI U 00padOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U uUX HazHadeHue. OCOOEHHOCTH MPOrPAMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrepaloOHHBIE CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTammsiuuss W = JAEUMHCTAULALIUSA  OPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMOBI pa3MelieHus W UMEHOBaHUs (aljoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
obecnieueHue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOIB30BaHNE MPOTPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyuHUIMIIBI TOCTPOCHUS W allllapaTHbhIe KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHet. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aaMuHuctpupoBanue. [loflydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JOKAIMOHHBIE CEPBUCH PEATHLHOTO BPEMEHU



(Hampumep, JOKalus MOOWJIBHBIX TeJIe(POHOB, OINpeAeNieHHEe 3arpyKeHHOCTU
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NIpaBWjia NOBEAEHUs B KuoOeprpoctpancTse. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu ©  HUH(popmanMoHHOW  Oe3omacHocTH. CpeacTBa  3alllUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBLHOW MHPOpPMAUH, XpaHALIEICsS HAa MEPCOHATBLHOM KOMIIBIOTEDE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanne ngaHHBIX. CHUMMETpPUYHBIE U HECUMMETPUYHBIC IIHQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepbiBHbIE M JAMCKPETHBIE BEIMYMHBI M curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHnsd. CBOKCTBA MMO3MIMOHHOM 3alUCH  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJI0Tr0 yucia u3 P-u4HON crCTeMbI CUMCIICHUS B
JECATHUUHYIO. AJTOpUTM MEpeBOJa KOHEYHOM P-M4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJa LEJIOr0 Yuciaa U3 JECATUYHOW CHCTEMbl CUUCIEHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILIEHHAs CUCTEMA CUUCIICHUSA. JIBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KogupoBanne  m3o0paxkenuit. OueHka  HHOOpPMAIMOHHOTO  00BEMA
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bhEMA 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

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

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTMUECKHX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS IO TaOJIUIE HICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBienrie LENbIX YKHCEN B MHaMsATH KOMIbiOTepa. OTrpaHUYEeHHOCTh
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie mormdyeckue omnepamuu. Jlornueckwii, apudmeTnueckuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XpPAHEHUSI BEUIECTBEHHBIX YMCEJ, CBA3aHHBIE C OTPAHUYECHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU U BBIYMCIUATEIBHBIX alIropuTMoB. OmpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOrpaMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHbBIE, JIOTHUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE MIPOTPaMM. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl U TMPOM3BEICHUS ULHUPpP, HAXOXKIECHUE MaKCHUMaJIbHOU
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aiiax. TeKCTOBbIE U IBOUYHBIE (ailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeKa JUisl OpraHu3aliid PeKypCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO/ OJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAaM, MOWUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel ¥ MOCIEIOBATENIBHOCTH 4YHcel. Bbluucienne 0000HIIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 33JaHHOTO 3HAYCHKS B MAaCCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beicTpass coptupoBka MmaccuBa (amroputM QuickSort). /IBoudHBIN TOWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBbIE MacCcuBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTaHOBKa CTPOK M CTOJOLIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokyMeHThl. CHocku, oriaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHHUYECKUEe CpeicTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
KIaccuuKanus, Kiactepuzanus, aHanu3 oTkioHeHuil. I[locrnenoBarenbHOCTD
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



MHTEPHET-CEPBUCHI JIIsI 00pabOTKH U MPEACTaBICHUS NaHHBIX. bonblIne NTaHHBIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Boeruncnenne koag¢uuueHTa KOppensuuu JBYX psAIoB JaHHbIX. [loctpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAaWIy4dIlIEero pelieHus B 3aJaHHBIX yclaoBusx. LleneBas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernyueckue MOAXOAbI K OLEHKE KOJUYecTBa HHQOpManuu. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxkatust naHHbiXx. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmspl CKaTHS JaHHBIX C TOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBera. OCHOBHBIC HaeH anropuTmMoB cxatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIOIIUE TPH Tiepenaye JaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbIi nporecc. OOpaTHas CBS3b.

Mopenu u moaenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJCIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIATHBIX 3371a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MoHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelereHue KOoJuyecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOW nHpopManue. [loctpoenne nepesa mepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue MeETO/I0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBsl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHsle ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS  anropurma.  MammHa  TeropuHra  Kak
YHUBEpCAJIbHAs MOZENb BhrurcieHui. Tesuc Yépua—TwropuHra.

OneHka CI0XHOCTH BbIUMCIeHUN. BpeMs paboTel U 00BEM HCMOIB3YEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopublie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPhIE UMEIOT PA3INYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID aAJITOpPUTMA
«pemiero DparocheHar.

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

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiamuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbsi. I[locTpoeHue naepeBa Mg 33aJaHHOTO apUPMETUYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPAaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMAYECKOTO TPOTPAMMHUPOBAHUS: BBIYHMCICHWE PEKYPCUBHBIX (YHKIIHMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTenst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  BJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIKOB  mporpammupoBanus.  [lonarue o  mapaaurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss TpU MaTeMaTHYECKOM MOJICIMPOBAHUM HEMPEPHIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHMPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmMwuraumonsnoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHBIX. Tabiuua — MpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Boruncrsiembie mossi B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-nnpriioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ MTOCTOMHCTBA U HeAoCcTaTKu. OCHOBBI SI3bIKA
HTML u kackamueix Tabmun ctuieit (CSS). Cuenapuu Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300paxkeHHil ¢ MCIONB30BAHUEM PA3IMYHBIX HUGPOBBIX YCTPOWUCTB
(uudpoBbIX (poTOanmapaToB U MHUKPOCKONOB, BHUIECOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynmnuposka. Kpussle. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHH.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kamepsl. AnnutuHbie TexHonoruu (3D-mpunrepsr). [loHsTHE O BHPTYaIbHOI
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJibTaThl  OTPAXKalOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIIECTBA, PACHIUPEHHUE KUZHEHHOIO OMbITA M OMbITA JCATEIHHOCTU B MPOIECCE
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUAECOJIOTMM JKCTPEMH3MA, HAIIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbICE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOI'O Ha KCIOJIb30BaHUN MH(DPOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3uYecKOro BOCIUTAHMS:

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



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepam TPoPEeCCHOHATBLHON AEATENHHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C y4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAIIMOHHBIX TEXHOJIOTHMM B YCIOBUSAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce qoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

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



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOy4awmierocss OyayT copMupoBaHbl MeTanmpeaMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONPENENATh LENIN JACSITEIBHOCTH, 3aJaBaTh IapaMEeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH Y4EOHO-UCCIEI0BATENbCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
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;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

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

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBISATh  IOWUCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalMu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcOoOMIoJieHueM TpeOOBaHUM HSProOHOMHUKU, TEXHUKU OE€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpManmH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHefICTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaIbHOMN
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpeneniaTh poJii ¢ y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIATh PE3yIbTaThI
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
HMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOM JPYyAUIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJ€Th  HABBIKAMHM  [O3HABATEJIbHOM  pedJekcud KaKk  OCO3HaHMs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPpM AaHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS ¢ 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHHE TMPEICTaBICHUSIMH O PO WHGOPMAIMM U CBA3AHHBIX C HEH
IPOIECCOB B TPHUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HHpopmanmu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHbIE 3aJjaud aHaju3a JaHHbIX (MPOTHO3UMPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHCHHIA), MOHUMATH
MOCIIEI0BATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3yAIU3alUsl JaHHBIX, HHTEPIPETalus pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKH U (PYHKUIMOHHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKU O€30MMACHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MNOHMMAHUE OCHOBHBIX MPUHIMIIOB JAUCKPETU3ALUHUHA Pa3JIUYHBIX BHJOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3aLUH,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BpPEMEHU IMepefayd NpH H3MEHEHHH HWH(POPMALMOHHOIO O0BEMA
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JJaHHBIM OCHOBAaHUEM M IMOCTPOCHHS YHUCIA MO CTPOKE, COJAEpKallei 3amuch
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAKEHHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BbIX aAJITOPUTMOB OOpPAaOOTKM YHUCJIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CIOXKHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJrOpPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIQJICHUE YHUBEPCAJIbHBIM SA3BIKOM MPOIPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBiieHHSIMU O O0a30BBIX THUIMAaX JAaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENETATh PE3yNbTaThl PadOTHI MPOrPaMMBbI MIPHU 3aJaHHBIX MCXOAHBIX JaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHbIC TEKCTOBbIE JOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JNaHHBIX  (BKJIIOYAasi  BBIYUCICHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay MPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOTO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE€ MO3BOJISIOT OOHAPYKUBATh M UCIPABISATH OMIMOKK MpU Nepeaayde
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUSI ONTUMAJIBHOTO TMyTH MEXAYy BepuimHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIPAKEHU, TTPU PELICHUH 3a/1a4 MOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHUJAEC MporpamMm 0a3oBbIE
aJITOPUTMBI, YMEHHE KCIOJIb30BaTh B MpOTpaMMax JaHHBIC PA3JIUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIC TTOAMPOTPAMMBI JIsl 0OPaOOTKH YHCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMHUPOBaHMs], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M padOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(penaroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCHl B 0a3aX JAHHBIX, BHIMTOJIHATH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB IU(GPOBBIX TEXHOJOTHUH, ITOHUMAHWE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIM4ME TIPEICTABICHUA O Kpyre periaeMbpiX 3a7ad MAIIHHHOTO OOy4YeHHS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

Paznea 1. udgpoBasi rpaMOTHOCTH

KOMHLIOTCp - YHUBCPCAJIBHOC

11 . 6
yCTPOMCTBO OOPaOOTKHU JaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb
Htoro no paznemny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
51 [IpencraBnenue nHGpoOpMaLnu B 19
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14
2.3 Komnerorepnas apupmernka 7
Hroro no pazneny 40
Pa3znen 3. AllroputMbl M IporpaMMHUpOBaHHE
3.1 BBeneHune B nporpaMMupoBaHue 16
3.2 BcnomoratenbHbIe anropuTMbl 8
3.3 YucieHHbIeE METOIBI 5
34 AnTOopuTMBI 00pabOTKH CUMBOJIBHBIX 5
JAHHBIX
3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10




Hroro no pazneny

Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH

44

4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6

4.2 AHanu3 Ja”HHBIX 8
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3zgea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH

Nudopmanus u uHGpopManoHHbIE

1.1 10
MPOLIECCHI

1.2 MonenupoBanue 8
Htoro no paznemny 18
Paznen 2. AJiropuT™MbI M IPOrpaMMHpPOBaHUE

2.1 DNIEeMEHThI TEOPUU ANTOPUTMOB 6

2.2 AJTOPUTMBI U CTPYKTYPBI JaHHBIX 28

53 OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16
' IPOTrPaMMHPOBAHHS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU

31 KommnsrorepHo-maremarudeckoe 8
' MOJIETMPOBAHKE

3.2 basbr nanHbIX 10

3.3 Be0-caiitbr 14

3.4 KomnerotrepHas rpaguka

3.5 3D-monenupoBanue
Hroro 1o pasuery 48
PesepBHOE Bpems 20




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

TpeOoBaHMs TEXHUKU O€30MMACHOCTH U
TUTHEHBI IPU pab0Te C KOMITBIOTEpaMU 1

! JIPYTHMH KOMITOHEHTaMH ITU(POBOTO !
OKPYKCHHS

) [TpuHIMIBEI PAOOTH KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CHCTEM

3 OOMeH TaHHBIMH C IIOMOILBIO IITHH. 1
KoHTponneps! BHEIIHUX YCTPOHCTB

4 ABTOMaTHYECKOE BBITOJTHCHUE TTPOTPAMMBI 1
MIPOIIECCOPOM
OnepatrBHas, TOCTOSHHAS U

5 JOJITOBPEMEHHasI MaMsTh. KOHTpouiephl 1
BHEIIHUX yCTPOMUCTB. IIpsamoit noctym k
aMATH

6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUI 1
[TporpamMmmMHOe oOecIiedeHIEe KOMITBIOTEPOB,

7 KOMIBIOTEPHBIX CHCTEM ¥ MOOMIIBHBIX 1
YCTPOMCTB

3 CucTreMHOE ITPOrpaMMHOE OOeCIIeueHUE. 1
OnepalmoHHbIE CUCTEMBI

9 Yrumutel. [paiiBepsl yCTPOUCTB. 1
[TapannensHoOe MPOrpaMMHUPOBAHUE

10 HNHCTamammsa U [eMHCTAISIIIUA 1




MPOrPaMMHOTO O0eCTICUeHUs

®daiisioBble cucTeMbI. [IpuHIUIIBI
pa3MenieHus 1 UMEHOBaHUS (ailyioB B

1 nonroBpeMeHHON namsTH. [1[abrnoHb! mist
onucaHus rpym (aiios
3akoHosarenbcTBO Poccuiickoi denepanun

12 B 00JIaCTH MPOTPAMMHOTO 00ECIICUCHHUSI 1
JTAHHBIX
[TpuHIMIBI TOCTPOEHUS U allapaTHbIE

13 KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
CerteBble IPOTOKOJIBI

14 Cetp UnTEpHET

15 Pasznenenne IP-cetn Ha mojiceTH ¢
ITOMOIIBIO MACOK IOJICETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Buns! nestensHocTr B cetn IHTEpHET.

17 CepBucsl UnTepHera. ['ocynapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmannonHas 6€30macHOCTb

19 BpenonocHble mporpamMmMHoe obecriedeHue u
MeTO/bI OOpBOBI C HUM

20 [TpakTrueckas paboTa 1o Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"
Opranu3anus JMYHOTO apXHUBa

21 uHpopmanuu. PesepBHOE KOTMpPOBaHHE.
[TaposbHas 3amuTa apxuBa

22 IudpoBanre JaHHBIX

23 Anroput™m mudppoanus RSA.




Creranorpadus

24

25

[IpakTHueckas paboTta 1o reme
"UludpoBanue qaHHbIX"

Wudopmanys, 1aHHBIC ¥ 3HAHHS.
HupopMannoHHbIe TPOIECCH B IPUPOJIE,
TEXHUKE U O0II[ECTBE

26

HenpepbiBHBIC U TUCKPETHBIC BEJTMYUHBI H
curHaibl. Heo0X0auMOoCTh TUCKpETU3auU
UHpOPMAIINH, IPETHA3HAYCHHOMN JIJIS
XpaHEeHUs, TIepe1adyu 1 00paboTKH B
U(PPOBBIX CUCTEMAX

27

JIBonyHOE KOoMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHBIE KOAbI. [lekonupoBanue
COOOIIeHNH, 3aIUCAaHHBIX C TTOMOLIBIO
HEPaBHOMEPHBIX KOJOB

28

VYcnosue @ano. [Toctpoenne 01HO3HAYHO
JEKOAMPYEMBIX KOJIOB C TOMOLIBIO J€peBa.
I'pad An. A. Mapkosa

29

30

EnuHuIbI U3MEpeHns KoIuyecTBa
uHpopmanuu. AndaBUTHBIN MOAXOA K
OIIEHKE KOJIM4YecTBa HH(pOpMaluu

CHCTEMEBI CUNCIICHUS

31

IlepeBo unces U3 OHOM CUCTEMBI
CUHCJICHUS B APYTYIO

32

JIBonuHasi, BOCbMEpHUYHAS U
HIECTHAIIIATEPUYHAS CUCTEMbI CUUCIICHUS,
CBSI3b MEXIY HUMU

33

JIBonuHas, BOCbMEpHUYHAs U




mecTHaauaTcpuIHasg CUCTCMbl CUHUCIICHUA,
CBsA3b MCXKIY HUMU

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U

34 HIECTHA/IaTEpPUYHASI CUCTEMBI CUMCIIEHUS,
CBSI3b MEXy HUMH

35 Apudmerndeckue onepanum B
HNO3ULMOHHBIX CUCTEMaX CUHCIICHUS

36 TpouuHasi ypaBHOBELIIEHHAs cUCTEMa
CUHCIIEHUS

37 JIBOMUHO-/IECATUYHAS CUCTEMA CUUCIICHUS

38 KoaupoBanue TeKCcTOB

39 PacTpoBoe konupoBaHHe U300paKEHHMA
[TpakTryeckas pabora no Teme

40 "Iuckpernsanus rpaguueckon
uHpopmanun"
[IBeToBBIE MOZIENH. BekTOpHOE

41 KoaupoBaHue. @opmarsl (aisios.
Tpéxmepnas rpadpuka. OpakranabHas
rpaduxa
KonunpoBanue 3Byka. OnieHka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

42 JTAHHBIX TPU 33/1aHHBIX YacTOTe
JUCKPETU3ALNH U Pa3psIIHOCTH
KOJIMPOBaHUS

43 [TpakTrueckas paboTa 1o Teme
"luckperusanus 3ByKoBoi HHGopmaruu'"

44 OCHOBBI aJIT€OPHI JIOTHKA

45 Jlornueckue onepanuu. TaObmUIIbI




HUCTUHHOCTHU

46

47

48

Jlornueckue BeipakeHus. Jlornueckue
TOXJeCTBa. JloKa3aTenbCTBO JOTHUECKUX
TOXJIECTB C IIOMOIbBIO TA0JIUI] UCTUHHOCTHA

[TpakTrueckas paboTa 1o Teme
«[TocTpoenue u ananu3 TaOIUI UICTUHHOCTH
B TaOJIMYHOM IPOIIECCOPE

Jlornueckue Orcpanyu U Oorncpanrun HaJl
MHOXCCTBaAaMHU

49

50

51

Jlormueckme OoIcpanru U onepanvi Haxq
MHOXECTBaMU

3aKOoHBI AJIreOpbl IOTUKU. DKBUBAIEHTHBIE
peoOpa30BaHuUs IOTHYECKUX BbIPAXKEHUH
Jlornueckue ypaBHEHHUsI U CHCTEMBI
yYpaBHEHUHU

52

Jlornueckue QyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GYHKIHMI OT KOJIMYeCcTBa apryMEHTOB.
[TonHble cucTeMbl JOrH4YeCKUX QYHKIUN

53

Kanonuueckue Gpopmbl TOrHuecKux
BbIpaxkeHH1. CoBepIlIeHHbIE
JTU3BIOHKTUBHbBIE M KOHBIOHKTHBHbBIE
HOpMaJibHbIE ()OPMBI, AITOPUTMBI UX
MOCTPOCHMS O TabJIHMIIe UCTUHHOCTH

54

55

Jloruveckue 3JIEMEHTHI B COCTaBe
KOMIThIOTEpA

Tpurrep. Cymmarop. MHoropaspsaHslii
CyMMAarop




56

ITocTpoeHune cxem Ha JTOTHYECKUX
3JIeMeHTaXx. 3anuch JJIOTHYECKOrO
BBIPAXXEHHUSI 110 JIOTHYECKOI cxeme

S7

58

59

60

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue 1enbIX YUCEN B TaMSITH
KoMIbioTepa. OrpaHuYeHHOCTh AUaIa3oHa
YuCes MPU OTPAaHUYCHUN KOJTUYECTBA
paspsaos. [lepenonnenue pa3psiHOil ceTku

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HaKOBbIN OWT. /[BOWYHBIH
JIOTIOJTHATEILHBIN KO/ OTPHIIATSIIBHBIX
quCen

[ToGuTOBBIE TOrHYECKHE ONEPALIHH.
Jlornueckuii, apudmMeTHueckuii u
LUKJIAYECKUHN CIBUTH

61

[Mudposanue ¢ noMoNIbI0 TOOUTOBOMN
onepauuu «ucknovaroniee MJIN»

62

63

64

HpeJICTaBJ'IeHI/Ie " XPaHCHUC B IMaMATU
KOMITBIOTEPA BEHICCTBCHHBIX YHUCCIT

Brimonnenue onepaunﬁ C BCIICCTBCHHBIMUA
YucCiIaMH, HAKOIIJICHUEC OIIMOOK npu
BBIYHMCIICHUAX

[IpakTuueckas pabora no Teme «M3yuenue
NOpa3psAHOrO0 MAIMHHOIO IIPEACTABICHUS
LIEJIBIX U BEHIECTBEHHBIX YHCEI»

65

AHanu3 anropuTMOoB

66

OrtaInbl peleHns 3a/1a4 Ha KOMIIBIOTEPE.




WNHcTpyMeHTallbHBIE CpEACTBA: TPAHCIATOP,
OTIAJUUK, TPOOUITUPOBIIUK

Cpena nporpammupoBanusi. KoMnuisnus u
UHTEpIpeTanus nporpamm. BupryanbHbie

o7 MamuHel. IHTErpupoBanHas cpena 1
pa3paboTku
68 Metoabl OTJIAJIKK MPOrpaMM 1
69 THIbI IEPEMEHHBIX B SI3BIKE 1
POTPaMMHUPOBAHUS
70 O0paboTKa ebIX YUCe 1
71 O06paboTKa BEIIeCTBEHHBIX YHCEI 1
72 CrnyuaiiHble U TICEBAOCITYYalHbIE Yncia 1
73 Bersnenus. CinoxHele ycloBus 1
74 [{uxksl ¢ ycroBreM 1
[{uKITBI 11O TIEpEMEHHOM.
75 B3anmo3amMeHs1eMOCTh pa3MYHbIX BUIOB 1
IIUKJIOB
76 OO6paboTka HaTypaJbHBIX YHCET C 1
HCIIOJIb30BaHUEM ITHKIIOB
HaxoxxneHne BceX mpOCThIX YHCEI B
77 3a7aHHOM quara3oHe [IpakTraeckas pabora 1
no teme «Pemienue 3agay METO1I0M
nepebopar»
78 WNuBapuaHT nukia 1
79 JlokyMeHTHupOoBaHuE IpOrpamMm 1
80 O6paboTka TaHHBIX, XpaHAIIMXCS B ¢aiinax 1
81 Pasz0Ouenue 3agaun Ha OA3aAa4YH 1




Hcnonp3oBanue cranaapTHON OMOIHMOTEKH
s3bIKa porpamMmmupoBanus. [loakmoueHue

82 61OIMOTEK MOAIIPOrpaMM CTOPOHHUX
MIPOU3BOAUTENEH

83 [onmporpammsl (porierypsl U pyHKITUH)

84 [ToanporpamMmsl (Tiporierypbl ¥ PyHKITUHN)

85 [IpakTuueckas pabora o Teme "Pa3paboTka
noamnporpamMm"
Pexypcus. PexkypcuBHbIe 00BEKTHI

86 (ppaxrainsr). PexypcuBHbIE Tpoie1ypsl U
¢ynkunu. Mcnonp3oBaHue cTeka s
OpraHu3alliH PEKYPCUBHBIX BHI30BOB

87 [TpakTuyeckas pabora no Teme
"PexkypcuBHBIE IOITPOrPaMMBbI"

88 MoaynbHBIN IPUHLMII IOCTPOCHUS
nporpaMm

89 YucieHHbIE METObI

90 [TpakTuyeckas pabora no reme «HucneHHoe
peleHne ypaBHEeHUI»

01 Hcnonp3oBaHne TUCKPETU3ALNUN B
BBIYMCIUTENbHBIX 3a/auax
[TpakTrueckas paboTa 1o Teme

92 «[TpubnmKEHHOE BRIYHCICHNE ITTHH KPUBBIX
U TUIomazae hpuryp»

03 [IpakTuueckas padora o Teme «Ilorck
MakcuMyMa (MUHHUMYMa) QyHKIIUN

94 O0paboTKa CUMBOJIBHBIX TaHHBIX.

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:




HOACYET KOJIUUECTBA HOSIBIICHUA CUMBOJIA B
CTpOKE

95

96

97

98

AnropuT™MbI 00pab0OTKH CUMBOJIBHBIX CTPOK:
pa3OueHue CTPOKU Ha CI0Ba 10
IPOOEJIbHBIM CUMBOJIaM

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOKCK MOJCTPOKU BHYTPH JIaHHOM CTPOKH;
3aMe€Ha HalJCHHOM IMOJCTPOKH Ha IPYTyIO
CTPOKY

[TpakTuueckas pabota no Teme "Ob6paboTka
CTPOK C UCTOJIb30BaHUEM (PYHKIIMIA
CTaHJAPTHOW OMOJIMOTEKH S3bIKa
nporpaMmupoBasus”

FeHepaHI/Iﬂ CJIOB B 3aJaHHOM aﬂ(l)aBI/ITe

99

MaccuBbI ¥ IOCJIEIOBATEIFHOCTH YHCEIL.
[IpakTuyeckas pabora o Teme
"3anonHeHne maccuBa'

100

101

O060011IEHHbIE XapaKTEPUCTUKN MacCHBa

JIMHEeWHBII MOMCK 3aJaHHOT0 3HAUCHUS B
maccuBe. [IpakTnyeckas pabora mo reme
"JInHEeNHBIN NOKUCK 3aJaHHOrO 3HAUEHUS B
Maccuse"

102

[TpakTrueckast pabota no teme "Ilonck
MHUHHMAJIBHOTO (MaKCUMAaJIbHOTO) JIEMEHTA
B YHCJIOBOM Maccuse"

103

CoptupoBKa 0JJTHOMEPHOTO MAaCCUBA.
[TpocThie METOIbI COPTUPOBKH.
[IpakTrueckas padota mo Teme "l[IpocTeie




METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka cinusHueM. boictpas
104 coptupoBka MaccuBa (anroputM QuickSort).
[Ipaktuyeckas padora no Teme "bricTpas
COpTHUPOBKA MaccuBa"
JIBOMYHBII TOKCK B OTCOPTUPOBAHHOM
105 MmaccuBe. [IpakTudeckas padbora 1mo reme
" JIBOMYHBIN MTOUCK"
106 JIByMepHBIE MacCUBBI (MaTPHUIIbI) 1
107 AATopuTMBI 00paObOTKH MaTpPHUIL 1
108 Pemenue 3amay ananmsza qaHHBIX 1
109 CpencTBa TEKCTOBOTO MpoIieccopa 1
110 KomnerorepHast BEpCTKa TEKCTa 1
[IpakTuueckas pabora no teme "BépcTka
111 JIOKYMEHTOB C MaTEMaTUYECKUMHU
dopmymnamu"
112 HMHCTpyMEHTHI peLlEeH3UPOBAHMS
113 [TpakTnyeckas pabora o Teme
"MHoOrocTpaHM4HbIE TOKYMEHTHI"
O6naunsle cepBuchl. KomnekTuBHas padorta
114 ¢ mokyMmeHTamu. [IpakTudeckas paboTa 1mo
teme "KosuiekTuBHas paboTa ¢
JIOKyMeHTaMu"
115 Anann3 nagHaeiXx. bosplinne nangble
116 MaimHHOe 00ydeHue
117 AHaJIn3 JaHHBIX C TOMOILBIO MIEKTPOHHBIX
Ta0JINIL




[IpakTuyeckas pabora o Teme "AHanus3

118 1
JAHHBIX C TOMOIIBIO AIEKTPOHHBIX TabIuUI"
[Moctpoenue rpaduKoB QyHKIIHIA.
[IpakTuueckas pabora o Teme "Harnsanoe
119 NpeCTaBICHUE PE3yJIbTaTOB 1
CTAaTHCTUYECKON 00paOOTKH TaHHBIX B BUJIC
JUarpamM CpeficTBaMH peaaKTopa
ANEKTPOHHBIX Ta0uIl"
Jlunuu tpenna. Ilpaktuueckas padota no
120 teme "[loxbOop nvHWM TpeH A, 1
MporHo3upoBanue”
[Ton6op nmapametpa. [IpakTuueckas pabora
121 o Teme "YucneHHoe pelieHne ypaBHEHUM ¢ 1
MOMOIIIBIO TT0/100pa mapamerpa"
OnTumu3zanus Kak MoucK HarIydIIero
pelleHus B 3aJaHHBIX YCIOBUSX.
122 [TpakTuyeckas pabora no reme "Perienue 1
3aJ1a4 ONTUMH3AIHAHN C TIOMOIIBIO
AJIEKTPOHHBIX Ta0IUI"
123 PeszepBHOE Bpems 1
124 PesepBHoe Bpems 1
125 PeszepBHOE Bpems 1
126 PesepBHOE Bpemst 1
127 PesepBHOe Bpems 1
128 PesepBHOE Bpemst 1
129 PeszepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PeszepBHOE Bpems 1




132 PesepBHOE BpeMms 1
133 PeszepBHOE Bpems 1
134 PesepBHOE BpeMms 1
135 PesepBHOE BpeMms 1
136 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KoanuyecTBo 4yacoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTesibHbIE pecypchl
KonuuectBo undopmaryu
AJNTOPUTMBI C3KaTHUS TaHHBIX
3 Anroputm Xahdmana
[TpakTuueckas pabota mo Teme "CxaTue
4 JIAHHBIX C TIOMOIIBIO AJITOPUTMA 1
Xaddpmana"
3) Anroputm LZW 1
ANTOPUTMBI C3)KaTHUs JAHHBIX C TOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cxxatue 1
JTaHHBIX ¢ noTepsMu (anroputmsl JPEG,
MP3)"
7 CkopocTh nepenayn TaHHBIX
[TomexoycToiunBBIE KOJIBI
9 [TpakTideckas paboTa 1mo Teme 1
"IlomexoycToitunBbie KObI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbIi 3D dexT. 1
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CB3b
11 Mojenv u MOJIETUPOBAHUE 1
12 I'pader 1
13 Pemenue 3amau ¢ momoiso rpadoB 1
14 HepeBbs 1




15

OCHOBBI TEOPUH UTD

[IpakTruueckas padota mo teme "l[lonck

16 BBIUTPBIIIHON CTPATETUH B UT'PE C MOJIHON
uHpopmanueir”

17 CpencTBa HCKYCCTBEHHOT'O MHTEIUIEKTA
18 [IpakTuyeckas padora o Teme "Cpezncraa
MCKYCCTBEHHOI'O MHTEJIJIeKTa"

dopmanu3zanys MOHATUS aAJITOPUTMA.

19 MamuHa TelOpHHra KaK yHUBEpCalbHas
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTuyeckas pabora no Teme

20 "CocraBiieHHE POCTOU POrpaMMBbl 1751
MamuHbl Thropunra'

21 Mammna [Tocta

22 Hopwmanshsbie anropugmer Mapkosa
ANTOPUTMHUYECKU HEPA3pEIIMMBbIE 3aa4u.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
aBTOMATUYECKOM OTJIAJKH ITPOrpaMM

24 CJOKHOCTh BBIYMCICHUN
[Tonck npocThIX YnCen B 3alaHHOM

25 JMana3oHe ¢ MOMOUIbIO AITOPUTMA «PELIETO
Dparochenay

26 [IpakTuueckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 33/IaHHOM JlMana3zoHe"

97 MHoropa3psiaHble Lenble Yrcia, 3aauu
JUIMHHOU apu(METUKH

28 [IpakTrueckas padota mo Teme "Peanu3zanus




BBIYHMCIICHUI C MHOTOPa3psIHBIMU
quciaaMu"

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
otoOpaxkenust). Xaur-radbmuisl. [loctpoenue
an(haBUTHO-4aCTOTHOTO CIIOBAPS ISt
3aJJaHHOTO TeKCTa

30

31

32

[TpakTrueckas paboTa 1o Teme
"TlocTpoenue anhaBUTHO-4ACTOTHOTO
cJoBaps IS 33JJaHHOTO TeKCcTa"
AHanu3 TeKCTa Ha eCTECTBEHHOM SI3bIKE.
Brigenenue nocienoBaTeNbHOCTEH 1O
urabsony. PerynspHbie BbIpaxeHUsl.
YacToTHBIN aHAN3

[IpakTiueckas pabora mo reMe "AHanus
p p
TEKCTa Ha €CTECTBEHHOM S3bIKE"

33

Creku. AHaiIM3 NPaBUILHOCTU CKOOOYHOTO
BBIPAXKECHUS

34

35

36

Brruucnenue apudmernyeckoro
BBIPAXXEHMUSI, 3alIICAHHOTO B MOCT(UKCHOMN
dopme

[IpakTuyeckas pabora o Teme
"Bpruucnenue apupMeTuiaeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MMOCT(HUKCHOM
dopme”

Ouepenu. Mcnonb3oBanue ouepenu Ais
BPEMEHHOI'O XpPaHEHUs JAHHBIX

37

[IpakTrueckas paboTta 1mo Teme
"Ucnonb3zoBanue ouepenn”




38

39

Hepesbs. Peannzanus aepeBa ¢ IOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J{BoruHBIC
(bunapneie) nepesbs. [locTpoenue nepera
JUTSL 33JJAHHOTO apH(PMETHIECKOTO
BBIPKCHUS

[IpakTuyeckas pabora o Teme
"Hicnonp30BaHue AEPEBHEB IS BHIYUCICHUS
apu(METUYECKUX BBIPOKCHHH"

40

PexypcuBHBIC arOpuTMBI 00X0/1a JepeBa.
Hcnonp3oBaHue cTeka U o4epe T JUist
o0xoma nepena

41

42

43

PexypcuBHBIE anropuT™Mbl 00X0/1a JepeBa.
Hcnonp3oBaHue cTeka U o4epeu JUist
o0xoza nepesa

Anroputmsl Ha rpadax. [Toctpoenue
MHUHHMMaJIbHOI'O OCTOBHOIO JiepeBa
B3BELLICHHOTO CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

44

Konn4ecTBo pa3MuHbIX TyTEH MEXIY
BEpUIMHAMU OPUEHTHPOBAHHOIO
alMKJINYecKoro rpagda

45

46

Anroput™m JlefKCTpHI.

[IpakTuyeckas paborta o Teme
"Beruucnenue JUIMHBI KpaTyauiiero myTu
MEXy BEpLIMHAMU Tpada (aIroputm
JeiikcTpsbr)”




47

Anropurm ®noiiga—Yopiasia

48

49

50

3aaqu, pemaemMple ¢ IOMOLIbIO
JUHAMHAYECKOT0 IIPOTPaMMHUPOBAHUSA:
BBIYUCIICHHE PEKYPCUBHBIX (QYHKIUN

[TpakTrueckas paboTa 1o Teme
"BrruncieHue peKypCcuBHBIX (DYHKIIHH C
MOMOIUIbIO TMHAMUYECKOTO
nporpaMmupoBasus”

38.,[[21‘11/1, peuracMbIC C ITIOMOIIBIO
JUHAMHUYCCKOI'O ITPOrpaMMHUPOBAHUA:
MOACYET KOJIMUECTBA BapHaHTOB

51

[IpakTudeckas padora no teme "Ilomcuér
KOJINYECTBA BAPUAHTOB C MIOMOIIIBIO
JTUHAMHYECKOTr0 pOrpaMMupoBaHus”

52

3amauu, penraeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IHI
3ala4U OIITUMHU3AIINU

53

54

[lonsiTue o mapagurmax
nporpammupoBaHusi. O030p SI3LIKOB
IpOrpaMMHUPOBAHUS

[Tonsarue 06 06BEKTHO-OPHUEHTUPOBAHHOM
pOTrpaMMHUPOBAHUH

55

OO0BeKThI U Knacchl. CBOMCTBA U METOIbI
00BEKTOB

56

S7

OOBbEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3

[IpakTuyeckas paboTa Mo Teme
"Mcnop30BaHre TOTOBBIX KJIACCOB B
nporpamme”




Pa3zpaboTtka nporpamMm Ha OCHOBE 0OBEKTHO-

>8 OPUEHTUPOBAHHOTO MOAX0/1a
[IpakTudeckas padora "Pa3paborka

59 MIPOCTOM MPOTPAMMEI C UCITOJIb30BAHUEM
KJ1accoB"
Wnkancynauusd. [Ipaktudeckas pabota mno

60 teme "Pa3paboTka kiacca, HCTIONb3YIOIIEro
WHKAICYJAInI0"

61 Hacnenosanue. [Tomumopduzm

62 [IpakTuueckas pabora o Teme "Pa3paboTka
uepapxuu KJiaccoB"
Cpenbl ObICTPOI pa3pabOTKH MIPOTPAMM.

63 [IpoekTupoBanue uHTEpPEiica
TIOJTb30BATENIS

64 [TpoexTrpoBanue uHTEpPeiica
MOJIb30BaTENs

65 Hcnonp30BaHne TOTOBBIX YIIPABISIEMBIX
HIIEMEHTOB JUTsl TOCTPOEHUs HHTepdeiica

66 [TpakTrueckas pabota nmo Teme "Pa3zpaboTka
nporpaMMel ¢ rpaduueckuM uHTepdericom”

67 W3ydenue BToporo s3bika
POrPaMMHUPOBAHHUS

68 N3yuenune BTOpOro s3bIka
IPOTPaMMHUPOBAHHUS

69 DTarnbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO
MOJICTTUPOBAHUS

20 Jluckperusarysi mpu MaTeMaTHIeCKOM

MOACIINPOBAHUHN HCHIPCPBIBHBIX IMPOLICCCOB.




MoaenupoBaHu€e ABUKECHUS

71

72

[TpakTrdeckas padboTa 1Mo Teme
"MopenupoBaHue ABUKEHUA"
MoenupoBaHue OHOJIOTHISCKUX CHCTEM.

[IpakTrueckas paboTta 1mo Teme
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

73

MareMaTU4eCcKre MOJICIIN B SKOHOMHUKE.
BreruucnurenbHbIe OKCIICPUMCHTEI C
MOJCIISIMHU

74

BepositHocTHBIE MOnEenu. [IpakTnyeckas
pabora o Teme "MmutanmonHoe
MOJIEJIMPOBAHHUE C TOMOLIBIO METOA
Mounrte-Kapio"

75

76

KommbrorepHoe MOAETMpPOBaHNUE CUCTEM
yIpaBJICHUS

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

77

78

79

Tabmuunble (pensuoOHHbIC) Oa3bl JAHHBIX

[Touck, copTUpOBKa U GUIBTPALUS TAaHHBIX.
3arnpockl Ha BEIOOPKY JIaHHBIX. 3alpoCkl €
napaMmerpamu. Boraucnsiemble moss B
3arpocax

[IpakTuyeckas padora no Teme "Pabora ¢
roToBo# 0a30ii TaHHBIX"

80

Muororabanuabie 0a3bl JaHHBIX. THIBI
cBs3el Mexay Tabnuamu. Baemnuit kirod.
LlenocTHOCTH 0a3bl JaHHBIX

81

[IpakTueckas padota mo Teme "PazpaboTka
MHOTOTa0IMYHON 0a3bl JaHHBIX"




3anpockl K MHOTOTA0IHYHBIM 0a3aM

82
JAHHBIX

83 [IpakTuyeckas pabora o Teme "3ampockl K
MHOTOTAa0IMYHOM 0aze TaHHBIX"

84 SI3bIk ynpaBieHust qaHHBIME SQL
[IpakTuyeckas pabora o Teme

85 "VrpaBieHue JaHHBIMH C IIOMOIIBIO SI3bIKA
sQL”

86 Hepensunonusie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IPHIIOKEHUS
ITonsiTue 0 cepBEpHOM U KIIMEHTCKOM 4aCTIX

88 caiita. TeXHOIOTHS «KITUEHT — CepBeEp», e€
JIOCTOMHCTBA M HEJIOCTATKH

89 OcHoBbl si3p1ka HTML

90 [TpakTnyeckas padora no Teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIBI"

91 OcHoBbl si3p1ka HTML

92 OcHossl s1361ka HTML
[TpaxkTrueckas pabota no teme "Co3nanue

93 Be0-CTpaHUIIbl, BKIIOYAIOIIEH
MyJIbTUMEANHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

94 OcHoBBI KackaaHBIX TabmuIl ctuieit (CSS)
[IpakTuyeckas pabora Mo Teme

95 "OdopmIieHHE CTPAHUIIBI C TTOMOIIIBIO
KacKaJHBIX Ta0auI] cTriei"

96 Cuenapum Ha s3b1Ke JavaScript




97

Cuenapuu Ha s3p1Ke JavaScript

98

99

®opmbl Ha BEO-CTpaHUIIE

[IpakTuueckas padora o Teme "OO6paboTka
JIaHHbIX popm"

100

101

102

103

Pa3smermienne BeO-caiiToB. Yciryra XOCTHHTA.
3arpyska QaiiyioB Ha calT

Kanpuposanue. Hcnpasienue
nepcnekTuBbl. ['ucrorpamma. Koppekius
YPOBHEW, KOPPEKLIMS LIBETA.
OO6ecuBeunBaHue [IBETHBIX N300pakeHN

BBoa n3o6paxxeHuil ¢ ucronbp3oBaHUEM
Pa3INYHBIX HUPPOBBIX YCTPOHCTB.
[TpakTuueckas pabota no Teme "ObpaboTka
undpoBbix Gororpaduit”

Peryms. Pabota ¢ o6nactsamu. OUIBTPHI.
[TpakTuyeckas pabora no reme "Perymib
dpoBbIX poTorpaduit”

104

MHorocnoiinbie n300paxenus. TekcToBbIe
ciou. Macka cnod. Kananel. Coxpanenue
BBIJICJIEHHON 00J1acTH

105

106

107

[TpakTrueckas paboTa 1o Teme
"MHorocmnoiiabie n300paxenus"
[ToaroroBka umtrOCTpauil s BeO-caifToB.
[IpakTuyeckas paborta o Teme

" AHUMUPOBaHHbIE U300pakeHus"
Bekropnas rpaduxa. Bekropuzarus
PaCTPOBBIX U300paKECHHUIA

108

[TpakTrueckas padota mo Teme "BekTopHas




rpagpuka"

[TpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS

109 ; N 1
TPEXMEPHBIX MOJIEIeH

110 [IpakTuueckas padora mo teme "Co3znanue 1
MPOCTHIX TPEXMEPHBIX MoAeei"

111 Cerounbie Moaenu. Marepuassl 1

112 [TpakTrueckas pabota no Teme "CeTouHbIe 1
monmenu"

113 MonenupoBaHie HCTOYHUKOB OCBEIICHUSI. 1
Kamepni

114 [IpakTuyeckas padora o Teme "Pengepunr"

115 AnmutuBHBIE TeXHOJOTUH (3D-ipuHTEpHI)

116 [Tonsarue o BI:IpTyaJILHOI?I pEanbHOCTH U 1
JIOTIOJTHEHHOH peabHOCTH

117 PesepsHOe Bpems 1

118 PesepBHOE Bpems 1

119 PesepsHOe Bpems 1

120 PesepBHOE Bpems 1

121 PeszepBHOE Bpems 1

122 PezepBHOe Bpems 1

123 PesepBHOE Bpemst 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpemst 1

126 PeszepBHoe Bpems 1

127 PeszepBHOE Bpems 1

128 PesepBHOE Bpems 1




129 PesepBHOE BpeMms 1
130 PeszepBHOE Bpems 1
131 PesepBHOE BpeMms 1
132 PesepBHOE BpeMms 1
133 PeszepBHOE Bpems 1
134 PesepBHOE BpeMms 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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