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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke (enepanbHoil paboueit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma mo wuHpoOpMaTHKEe AT MPEACTABICHUE O IIEeNAX, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mnpeamera «MHdopmaruka» Ha yriyOJ€HHOM YpOBHE, YCTAHABIIMBAET
00s3aTENbHOE IpEeIMETHOE coJiepKaHue, pea1ycMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpPEAEIIIeT pacipeleI€HUE ero
no Kjaccam (rojiaMm M3y4deHus ), 1a€T MpUMEPHOE pachpeiesicHue y4eOHbIX YacoB
N0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
NOCIEAOBATEIbHOCTh  MX  M3y4eHUS C  y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

[TporpamMma o uH(pOpMaTHKE ONpeeseT KOTUUECTBEHHbIE U KaueCTBEHHbBIE
XapaKTepUCTHKU Y4eOHOro Marepuasa JUlsl KaKJI0ro roja U3yuyeHus, B TOM YHUCIIE
JUISL COIEPKATEIbHOTO HAMOJHEHHUs] Pa3HOro BHUJAa KOHTPOJS (MPOMEXYTOUHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTcst
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4E€OHUKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCUMWIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKaHUsI U BO3MOYKHOCTH aBTOMAaTU3aIMU WH()OPMALIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TpPUMEHEHHs  WH(OOPMATHKU, TMPEXKAEC  BCETrO
MH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
NEeATEIbHOCTH.

Kypc uHbopmaThku Ajis ypoBHS CpeIHEro OoO0IIero oOpa3oBaHUS SBISETCS
3aBEpUIAIOIIMM 3TallOM HEMPEpPHIBHONW MOATOTOBKM OOydalomuxcsi B 00JacTu
uH)OPMATUKA U HUH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojiep)KaHue Kypca MH(OPMATUKU YPOBHS OCHOBHOIO OO0IIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  MpUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAI[MOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHNe
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npoPecCUOHATIBHOW JIEATEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
IIPU3HAKOB U B3aUMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBAThH Pa3IUUHbIE TOAXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

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

HaJu4yue TPEACTaBICHUM O JaHHOW MpEeAMETHOM 00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYYarOIIMXCSl K MPOJOJKEHHIO 00pa30BaHUsS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMbl W CETH, OOJbIIWE JaHHbIE W
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHuss yuyeOHoro mnpeamera «WHdopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIMHM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

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

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
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 U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
APrOHOMHYECKOT0,  MEIULIMUHCKOTO W (PU3HUOJOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4dHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

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

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

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

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy aIrOpUTMOB U OLIEHKY MX CIOXHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  MOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHalIM3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JaHHBIX W DSJIEKTPOHHBIX TaOMUI[ [JIsl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu ydeOHoro npenmera «Mudopmarukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpbIE HE BXOJAT B
00s3aTeNbHYIO0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYrinyOnéHHblE ypoBEHb U3Yy4Ye€HHUS HH(DOPMATUKH PEKOMEHAYyeTCs IJis
TEXHOJOTHYECKOrO0  MpOQMiIs, OpPUEHTHPOBAHHOIO HA  HHXCHEPHYIO H
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTHA, Y4YaCTHE B MPOCKTHOM M WCCIIENOBATEILCKON NESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTenbHOCTh M3YYEHHS TE€M B Mpefesiax OJHOTO roja oOydeHHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHGHOPMATHKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OcHOBHBIE TEHJCHLIUN  Pa3BUTHUSA KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUA. MHoromnpouneccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bun
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrepaloOHHBIE CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JAEUMHCTAULALUSA  OPOTrPAMMHOIO
obecrieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOJHOE MOPOrpaMMHOE
obecnieueHue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATEeNLCTBOM Poccuiickoit denepaniui 3a HEMIPABOMEPHOE KCITOJIb30BAHKE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhle KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHet. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojcetw ¢ momMomibi0 Macok mnojcereid. CereBoe
agMuHUCTpUpOBaHue. [loydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

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



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

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aMMOJEWUCTBHUA U OOMeHa naHHbIMU. CereBoil
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanmieHue  HECAHKIMOHMPOBAHHOTO  JOCTyma K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

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

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle u 3HaHUs. VHPOpMalMOHHbBIE TpOIecChl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

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

JIBouuHoe KoAgupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MEpeHHs KonuecTBa nHPpopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATHUYHYIO. AJTOpPUTM TMEpeBOJa KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATHYHON JApodbu B P-uunyro. J[BomuHnas,
BOCBMEpPHUYHAs W IIECTHAALATEPUYHAS] CUCTEMBI CUMCIICHUS, CBSI3b MEXAY HUMMU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  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 00bEMA 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)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbI aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpa30BaHUS JIOTHYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

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

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIIBHBIN KOJT OTPULIATEIbHBIX YUCE.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYCHUI BEIIECTBEHHBIX yucen. [Ipobmemsr
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pa0OThI MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoOMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTJIAAUUK, TpoduaupoBuMK. KoMmumnsmuss u uHTepmperanus
nporpamMm. BupTyanbHble MalllUHBI.

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

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTHYECKHE. BeTBieHus.
Cnoxuble ycinoBus. Iluxkner ¢ ycimoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1UUKIA C HUCIOJb30BAHUEM 3apaHee ONpPENENEHHOTO WHBApUAHTA
LUKJIA.

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

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMsS: pa30MeHHe 3alucd 4Yucia Ha OTAENbHbIE LHQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yucia B BUJEe HA0Opa MPOCTBIX COMHOXKUTENENH. AJTOPUTM OBICTPOrO BO3BEIEHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitoBbie TIepeMeHHBbIe ((aitoBbie ykazaTtenu). Urtenwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00bekThl ((pakranbl). PexkypcuBHBIE mpoleaypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHBIA IPUHLAI IOCTPOEHUS IPOTPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO OJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIBI0 YHCIEHHBIX METOAOB (METOJ NPSAMOYTOJbHUKOB, METOJ



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 TOSIBIICHUM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel U TOCIENOBATENBHOCTH 4Hced. Bbluncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpass coptupoBka MmaccuBa (amroputm QuickSort). /IBowdHBIM TIOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCUBE, BBIUHMCIEHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwieil.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoas mnepenucka. Pedepar. IlpaBuia 1uTHpOBaHUS HCTOYHUKOB W
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3aJlayd aHaNIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KJIaccUpUKalus, Kiactepusalus, aHanu3 oTkioHeHuil. I[locnepoBarenbHOCTH
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allvsl TaHHBIX, HHTEPHOpPETAUs pe3ysbTatoB. [IporpammHubie cpeacTsa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJBIIETO (HAUMEHBIUIET0) 3HAUEHHSI AUAIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHHIl € MOMOLIpI0 ToA0Opa IMapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbix. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHS JaHHBIX C TIOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBera. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHs OIIMOOK TIpu TMepenade JaHHbIX. Kogabl, MO3BOJIAIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. YnpapieHue kak nHGopMamoHHbli nporecc. OOpaTHas CBS3b.

Mogenun u moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBHE MOACIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIATHBIX 3371a4.

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

I'padpr. OcHoBHbIe MoHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a7a4, CBS3aHHbIX ¢ aHanu3oM rpadoB (IOCTpoeHUE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelereHue KOoJuyecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apu(pMETHUECKUX BBIPAKEHHUI B BHJIE AepeBa. [[MCKpeTHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEpPEBOJA 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 O00y4aroumx cucremax. Mcnoiab30BaHHE METOAOB
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHsle ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS  anropurma.  MammHa  TeropuHra  Kak
YHUBEpCAJIbHAsA MOZENb BhrunciaeHuu. Tesuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmbl. IlpuMepsl paznUUHBIX — aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

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

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

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

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

Ouepenu. Mcnosib30BaHUE OUepean sl BpEMEHHOIO XPAHEHUS JaHHBIX.

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

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. IBOonuHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPAaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauyd, PEIIAEMbIE C MOMOILBIO



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

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

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTess.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  DJIEMEHTOB A
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTKa  MOJIeNH, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi Tpud MaTEeMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
AKCIEPUMEHTHI C MOJCIISIMHU.

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

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MoienrpoBaHue. CUCTEMBI MaCCOBOTO OOCITYKMBaHHS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a30if nMaHHBIX. 3amojHeHWe O0a3pl JaHHBIX. [loWICK, cCOpTHUpOBKA U
dbunbTpanys TaHHBIX. 3ampoChl HAa BBIOOPKY JaHHBIX. 3ampOChl C MMapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

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

Nuteprer-npuiioxkenus. IloHaTHe 0 cepBepHON U KIMEHTCKOW YacTsIX CauTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

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

BBoa n300pakeHUil ¢ MCMONB30BAHUEM PA3INYHBIX HU(GPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



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 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. I[lpumutuBel. W3MeHeHHe moOpsiiKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHH.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble Mmonemu. Marepuansl. MoaeIUpoOBaHUE HCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBabie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIeHNN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHUHCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocs OyayT cpopMHUpOBaHBI CIEIYIOIIUE JTUYHOCTHBIE
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON O€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HACIEIUI0, TOCTHKEeHHsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC 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 PA3JIMYHBIC BHUABl HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

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



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOrpaMMUPOBAHUEM UM HMHPOPMALUOHHBIMU TEXHOJIOTHIMU,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH HMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyayied npodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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 4YHCI€ C y4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHHSI POJIM WH(DOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO JAEATEIPHOCTh HHINBHIYAIBHO U B TPYIIIIC.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

caMOpETyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX JEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

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 y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX 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,
KJIFOUEBBIMHU 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 CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH 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,
TUTUEHBI, pPecypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

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

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
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 MCIOJIb30BaTh 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, TPAKTUYECKON 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
HMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW JPYAUIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
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;

npU3HaBaTh CBOE IIPABO U MPABO APYTUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS 6 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
BBIOpaHHOH crienuanu3anuy;

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,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BpPEMEHU IMepefayd NpH H3MEHEHHH HWH(POPMALMOHHOIO O0BEMA
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBaHMEM 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 BBIPAKEHUE 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 JIMara3oHe, 00paboTka MHOTOPa3psIAHBIX LETbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX aJTOPUTMOB
(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#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENETATh PEe3yIbTaThl padOThI MPOrPaMMBbl MIPHU 3aJaHHBIX UCXOAHBIX 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  JaHHBIX  (BKJIIOYAasi  BBIYUCICHHUE  CYMMBI,  CPEIHETO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay MPOTHO3UPOBAHMS).

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

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE€ MO3BOJISIIOT OOHAPYKUBATh M UCIPABISATH OMIMOKK MpHU Mepeaade
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  MOCTPOEHUS] ONTUMAJIBHOTO TMyTH MEXAYy BeplimHamMu 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 PEUICHUM 3a/1a4 MOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIE€PEBO
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 PA3IUYHBIX 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 TOAMPOTPAMMEI JJIsI 0OPaOOTKH YKCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUs], 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, BHITOIHATH
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, IMOJYUYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IUYHBIX CPEACTB IUQPPOBBIX TEXHOJOTHHA, ITOHUMAHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2 2
Htoro no paznemny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14
2.3 KomnbrotepHas apudmernka 7 1
Hroro mo pazueny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBI
3.3 YucieHHbIE METOIBI
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1
' JTAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MaCCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Hroro no pazueny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 dopan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 1 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DJIEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHD 16 1 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KommbrorepHo-MaTeMaTu4eckoe
3.1 P 8 2
MOJICITUPOBAHHE
3.2 base!r gaHHBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-MoenupoBanue 1 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

TpeOoBaHust TEXHUKH 0€30MACHOCTH U
TUTHUEHBI IPH pad0Te C KOMITBIOTEpaMU U
JIPYTUMHA KOMIIOHEHTaMHU ITU(POBOTO
OKPYKCHHS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.

KonTposnepsl BHEIIHUX YCTPOHCTB

ABTOMAaTHYECKOE BBIITOJIHEHUE MPOIPAMMBbI
IIPOLIECCOPOM

OnepartuBHas, IOCTOSIHHAS U
JOJITOBpEMEHHAs aMATb. KoHTpoIepbl
BHEIIHHUX yCTPOHUCTB. IIpsmMoit noctyn k
MIaMATH

COBpeMeHHHe KOMITIBIOTCPHBIC TECXHOJIOTUHA

[IporpamMMHOe obecrieueHrue KOMIbIOTEPOB,
KOMITIBIOTCPHBIX CUCTEM U MOOMJILHBIX
YCTPOWCTB

CucTteMHOe ITporpaMMHOE 0OecrieueHue.
OrneparinOHHBIE CUCTEMBI

Yrunutel. [IpaiiBepsl yCTPONCTB.




[TapamiensHOE IPOrpaMMHUPOBAHUE

HNucramnsgauus 1 JeUHCTAILIS IS

10 MPOrPaMMHOTO 0OecreueHust
®daiinoBbie cucTemsl. [IpuHIUIIBI

1 pa3MenieHus ¥ UMEeHOBaHUs (ailioB B
nonaroBpemMeHHoU namsTH. [llabnons! nms
oNMCcaHus rpyni (aiinon
3akoHo1arenbcTBO Poccuiickoi denepannu

12 B 00JIaCTH MPOTPAMMHOTO 00ECIICUCHUS U
JTAHHBIX
[TpuHIUTIBI TOCTPOCHUS U anmapaTHBIE

13 KOMITOHEHTbHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Pa3znenenue IP-ceTu Ha moiceTH ¢ MOMOIIBIO
MacoOK IOACETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Bunsl nesrensHoctu B cetu MIHTEpHET.

17 Cepsucel MHTepHeTa. ['ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTH

18 WNudopmannonHas 6e30macHOCTb

19 BpenonocHble mporpaMmmHoe obecriedeHrne u
MeTObI OOPHOBI C HUM

20 [IpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE TPOTrPaMMBbI"
Opranu3zanys JMYHOTO apXuBa UH(OPMALIUH.

21 PesepBHoe konupoBanue. [laponpHas

3aluTa apxuBa




22

[udpoBanue JaHHBIX

23

24

Anroput™m mmdpoBanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[llnudpoBanue 1aHHBIX"

25

WNudopmanus, 1aHHBIE ¥ 3HAHUS.
NudopmaninoHHbIe IPOIECCH B TIPUPO/IE,
TEXHUKE U 00IIECTBE

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X01MMoCTh TMCKpEeTH3auu
nHbOpMAaINH, IPeTHA3HAYEHHON /IS
XpaHeHus, nepeaadu u o0paboTKu B
IU(POBBIX CUCTEMAX

27

JIBon4HOE KOoaupoBaHue. PaBHoMepHbIe 1
HEpaBHOMEpPHbIE KO/bI. JlekoanpoBaHue
COOOIIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOANPYEMBIX KOJOB C IIOMOIIBIO AEpEBa.
I'pad An. A. MapkoBa

EnuHuns u3sMepeHust KoauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIMYEeCTBa HH(pOpMAIUU

CucreMbl CUHCIICHUS

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

I[BOI/I‘lHaSI, BOCbMCpHYHAA U
MeCTHAAUATCPpUIHAA CUCTCMbBI CUUCIICHUA,




CBsA3b MCXKIY HUMHU

33

34

35

HBOI/I‘IHSJI, BOCBMEpHUYHAA U
meCTHAAuaTCpuIHasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMU

HBOI/I‘IHSJI, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,
CBs3b MCXKIY HUMU

Apudmerrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

36

37

TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHHS

Z[BOI/I‘IHO',HGCHTI/I‘IHS.H CHUCTEMA CUUCICHUA

38
39

40

KoaunpoBanue TekcToB
PactpoBoe konupoBaHue n300paxeHHit

[IpakTnueckas pabota 1o Teme
"luckperusanus rpapuueckon
uHpopmanun"

41

[IBeToBbIE MOAENHN. BEkTOpHOE
kogupoBanue. @opmartsl (haiios.
Tpéxmepnas rpaduka. @paxranbHas
rpacduka

42

Konuposanue 3Byka. OrieHka
nH(POPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JIJaHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3PsITHOCTH
KOJIUPOBaHUS

43

[IpakTnueckas pabota 1o Teme
"Jluckperusanus 3ByKoBoi nHpopmanuu"




44

OcHOBBI anreOpsl JIOTUKU

45

46

Jlornueckue oneparuu. Tabmuibr
UCTUHHOCTH

Jlornueckue BelpakeHus. Jlornueckue

TOXACCTBA. I[OKEB&TCJ'IBCTBO JJOTHYCCKUX
TOXACCTB C IIOMOIIIBIO Ta6J'II/II_[ HMCTHUHHOCTHU

47

[TpakTuyeckas padora no Teme «Iloctpoenue
Y aHaJIU3 TabJIMI UICTUHHOCTH B TaOJIMYHOM
poreccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpanu Halqg
MHOXKECTBaMH

Jloruueckue oneparyu U onepanuy Hajl
MHOXECTBAMHU

3aK0HBI ATeOPBI JTOTUKUA. DKBUBAIICHTHBIC
peoOpa3oBaHusl JIOTHYECKUX BBIPAKCHUH

51

52

53

54

Jlornueckue ypaBHEHUs U CHCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUHI OT KOJIMYECTBA apIyMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (QYHKIUI

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHUI. COBEpIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIEe (POPMBI, ATTOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIe HCTUHHOCTHU

Jloruueckue 3J1€MEHTHI B COCTaBe
KOMIIBIOTCPA




55

Tpurrep. Cymmarop. MHoropaspsaHblit
CyMMAarop

56

57

58

[TocTpoeHune cxem Ha JTIOTHUYECKUX
37eMeHTaX. 3auch JOTUYECKOTO BBIPAKEHUS
10 JJOTUYECKOHN CXeMe

MI/IKpOCXCMH " TEXHOJIOI'us UX
IIpOU3BOJCTBA

[IpencraBienue LebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AUAana3oHa
qycell IPU OTPAaHNUYEHUU KOJIMYEeCTBA
pa3psaoB. [lepenonnenue pa3paaHoil ceTku

59

Be33HakoBbIe U 3HAKOBBIE JaHHEBIE.
3HaKOBBII OUT. JIBOMYHBIN JOIOIHUTEIbHBII
KO/l OTPULIATEIbHBIX YUCEI

60

[ToOuUTOBBIC JTOTHYECKHE OTICPAIUH.
Jlormueckuii, apupmeTnueckuii u
UKITMYECKUH CIBUTH

61

62

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckiovaromniee MM

Hpe,[[CTaBJ'IeHI/Ie " XPAHCHUC B IaMATHU
KOMIIBIOTEPA BCIICCTBCHHBIX YUCCIT

63

BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK MpH
BBIYUCIIEHUIX

64

65

[IpakTuueckas pabora no teme «M3yuenue
nmopaspAAHOro MalliMHHOI'O MPEACTaBJICHUA
IEJIbIX N BCUICCTBECHHBIX YHUCCII»

Ananus AJITOPUTMOB




Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 HNHcTpyMeHTaNnbHBIE CPEACTBA: TPAHCIISITOP, 1
OTJIaAYHK, TPOPHUIHPOBIINK
Cpena nporpammupoBanus. Komnusiuus u

67 MHTEepHpeTanus nporpamm. Bupryanbasie 1
MamuHbl. IHTETpHpOBaHHas cpena
pa3paboTKu

68 MeTobl OTJIAAKH IPOrpamMM 1

69 Tunsl nepeMeHHBIX B S3bIKE 1
POTrPaMMHPOBAHHS

70 OO0paboTKa ebIX Ynce 1

71 O6paboTKa BEIIeCTBEHHBIX YUCEI 1

72 CrnyyaiiHble U IICEBIOCITYYalHbIE YnCIa 1

73 Bersnenus. CnoxHbsle ycI0BUs 1

74 [{uknsl ¢ ycnmoBueM 1
[{uKJIBI IO TIEPEMEHHOM.

75 B3aumo3ameHsieMOoCTh pa3InyHbIX BUI0B 1
IIUKJIOB

76 OO6paboTka HaTYpaJbHBIX YHCEN C 1
HCIOJIb30BAHUEM LIUKJIOB
HaxoxaeHne BceX mpOoCThIX YHCEIN B

77 3aJJaHHOM Juana3oHe [IpakTuueckas pabota 1 05
no Teme «Pemenne 3agay MeToOI0M '
nepedopa»

78 WNuBapuaHT nukiia

79 JIOKyMEHTHpOBaHUE POTrpamMm

80 O0paboTKa JaHHBIX, XpaHAIIUXCS B (paiimax




81

Pas0Ouenue 3amaun Ha roa3anayu

Hcnonws3oBanue cTraHIapTHOW OMOIHMOTEKH
si3bIKa MporpammupoBanus. [loaknrouenue

82 OUOIMOTEK MOAIPOTPaMM CTOPOHHUX
IIPOU3BOUTENICH

83 [Toanporpammel (TIporietypbl U G YHKIIUH)

84 [Toxnporpammel (iporeypsl ¥ (pyHKITHH)

85 [IpakTryeckas pabora no teme "Pazpaborka
noanporpamMm”
Pexypcusi. PexkypcuBHbie 00BEKTHI

86 (ppakransr). PexypcuBHbIE pOIIEAypPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka Juis
OpraHu3alK PEKYPCUBHBIX BBI30BOB

87 [IpakTnueckas pabota 1o Teme
"PexypcuBHBIe TOAIpOrpamMmsl"

88 MoaynpHBIN TIPUHIMI IOCTPOCHUS
porpamMm

89 YuceHHbIe METOIBI

90 [IpakTuyeckas padora o Teme «HYucieHHoe
peuieHne ypaBHEHUN

01 Hcnonb30BaHue TUCKPETU3AUH B
BBIUUCITUTENILHBIX 3a/1a9ax
[IpakTuyeckas pabora o Teme

92 «[TpubGnuxEHHOE BHIYMCIICHUE JUTMH KPUBBIX
U omaaei puryp»

93 [Tpaktryeckas pabora mo Teme «Ilomck
MakcuMyMma (MUHUMYMa) (QYHKIIMH»

94 O6paboTka CUMBOJIBHBIX JIAHHBIX.




AAropuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK:
MOJICUET KOJIMYECTBA MOSIBIICHUH CUMBOJIA B
CTpOKe

95

AAropuTMBI 00pAabOTKH CUMBOJIBHBIX CTPOK:
pa30ueHne CTPOKH Ha CJI0Ba 110 MPOOEIbHBIM
CHMBOJIaM

96

97

98

AAroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
MIOUCK MOJICTPOKH BHYTPH TAHHOH CTPOKH;
3aMe€Ha HalJACHHOM ITOJCTPOKH HA IPYTyIO
CTPOKY

[IpakTuueckas pabota no teme "O6padboTka
CTPOK C MCIOJIb30BaHUEM (PYHKIIHIA
CTaH/IaPTHOW OMOIMOTEKH SA3bIKA
IIporpaMMUpoBaHus"

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

99

MaccuBbI ¥ TIOCIIEIOBATEIBEHOCTH YHCEIL.
[IpakTnueckas padbota no Teme "3anonHeHne
Maccua"

0.5

100

101

102

O06001EHHbIE XapaKTEPUCTUKN MacCHBa

JInHeMHbBIN NONUCK 3aJITaHHOT0 3HAUCHUS B
MmaccuBe. [IpakTuueckas paborta mo reme
"JInHeHBIA MOKUCK 3aJaHHOIO 3HAYEHUS B
maccuBe"

[IpakTuyeckas padora no Teme "[lonck
MUHHMAaJIBHOTO (MaKCUMAaJIbHOTO) 3JIEMEHTA
B YHMCJIOBOM Maccuse"

0.5

103

CopTupoBKa 0JJHOMEPHOTO MaCcCHBA.
[TpocThie METOIBI COPTHPOBKH.

0.5




[Ipaktuyeckas padora no Teme "[IpocTeie
METO/Ibl COPTUPOBKH MaccuBa'

CoptupoBka cinusinueM. beictpas
coptupoBka MaccuBa (anroputm QuickSort).

104 1 0.5
[IpakTuyeckas padora o Teme "beicTpas
COpTHUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTuueckas pabora mo reme 1 0.5
" JIBOMYHBII TOUCK"

106 JIByMepHBbIE MACCUBBI (MaTPHULIbI) 1

107 Anroput™mbl 06pabOTKH MaTpUIL 1

108 Pewenue 3amay ananusa JaHHBIX 1

109 CpenctBa TEKCTOBOTO MPoIIeccopa 1

110 KommnbrorepHas BEpCTKa TEKCTa 1
[IpakTuueckas pabora no teme "Bépcrka

111 JOKYMEHTOB C MaTEMaTHYECKUMHU 1 1
bopmymnamn"

112 NHCTpyMEHTHI peLieH3UPOBAHMS 1

113 [IpakTyeckas pabora o Teme 1 1
"MHOrocTpaHu4HbIE TOKYMEHTHI"
O6naunble cepBuchl. KosuekTuBHas padora

114 ¢ nokyMeHTamu. [Ipaktuueckas pabota mo 1 05
teme "KosnekruBHas pabota ¢ '
JToKymMeHTaMu"

115 Ananus nangelxX. bojpmnye nanHnie

116 MarmuHHoe 00ydeHue

117 AHanmm3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX 1

TalJIHI]




[IpakTuyeckas padora o Teme "AHanus

118 1 1
JTaHHBIX C IOMOIIBIO 3JIEKTPOHHBIX TadHI"
[Toctpoenue rpapukoB GyHKIIHIA.
[IpakTuyeckas padora no Teme "Harnsanoe

119 HpGI[CTaBJIeHI/Ievpel?»yJIbTaTOB 1 05
CTaTHCTUYECKON 00paOOTKH JaHHBIX B BUJIC
JMarpaMM CpeICTBAMHU PEaKTOpa
AJICKTPOHHBIX TabIUIT"
Jluauu Tpenna. [IpakTuueckas pabota mo

120 teme "llogOop nuHuuM TpeHa, 1 0.5
IIPOrHO3UpOBaHue"
[Tonbop mapamerpa. [IpakTrueckas padora

121 1o TeMe "YncineHHoe pellieHue ypaBHEHHH ¢ 1 0.5
MOMOIIIBIO TTo100pa mapamerpa”
Onrumu3anus Kak MOUCK HAWITYUIIero
peleHMs B 3aJaHHBIX YCIOBUSAX.

122 [IpakTryeckas padota no Teme "Perenne 1 0.5
3aJ1a4 ONTUMH3AIHNHN C TIOMOIIIBIO
ANEKTPOHHBIX Tabnui"

123 PesepBHOE Bpems 1

124 PesepBHoe Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PesepBHoe Bpems 1

128 PesepBHOE Bpems 1

129 PesepBHoe Bpems 1

130 PesepBHoe Bpems 1

131 PesepBHOe Bpems 1




132 PesepBHOe Bpems 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1 1
136 PezepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 215




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ng Tema ypoka Konrpoabnbie IIpakTuyeckue mupposkie
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI pecypen
KonuuectBo undopmaryu
ANTOPUTMEI C)KaTHS JTAHHBIX
Anroputm Xaddmana
4 [IpakTuyeckas pabora no Teme "CixaTre 1 1
JTAHHBIX C MOMOIIBI0 anroputma Xaddpmana"
3) Anroputm LZW 1
ANTOPUTMBI C3)KaTHUS JAHHBIX C TOTEPSIMHU.
6 [TpakTuueckas pabota mo teme "CxaTue 1 05
JAHHBIX ¢ TToTepsiMu (anroput™mbl JPEG, '
MP3)"
7 CxopocTb nepeayu JaHHBIX 1
8 [TomexoycToiunBBIE KOJIBI
9 [TpakTideckas paboTa mo Teme 1 1
"IlomexoycToitunBbie KObI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3aumoeiictBue. CucteMHbiid 3 PexT. 1
VYmpaienue Kkak HHQOPMALMOHHBIN
nporuecc. OOpaTHas CBI3b
11 Mojenv u MOJIETUPOBAHUE 1
12 I'padur
13 Pemenue 3amau ¢ momoinpso rpadoB




14

[epeBbs

15 OCHOBBI TEOPUU UTP
[Ipaktuyeckas padora o Teme "[lonck

16 BBIUTPBILIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA

18 [TpakTuueckas padota mo Teme "Cpeacrra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopma3anys MOHATHS AITOPUTMA.

19 Mammmuna TelopuHTa Kak yHUBEpcalbHas
Mojieab BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOH MPOrpaMMBbI JIISI
MaiuHbl Thropunra"

21 Mammna [Tocta

22 Hopmanehsie anropudmer MapkoBa
ANTOPUTMUYECKH HEPA3PEUTUMBIE 3aa4H.

23 3anaya ocraHoBa. HeBO3MOXKHOCTE
ABTOMATHUYECKON OTJIAJIKH MPOTPaMM

24 CoXHOCTb BBIYUCIEHUI
[Torck MpOCTHIX YUCEIN B 3aJaHHOM

25 JUarna3oHe ¢ MTOMOIIBIO AITOPUTMA «PEIIETO
Oparochenar

26 [TpakTuueckas pabota no teme "Ilonck
MIPOCTHIX YKCEN B 3a/IaHHOM JHamnazoHe"

97 MHoropa3psHbI€e [eble Yncia, 3aJa9n

JUIMHHOH apu(MeTuKu




28

[IpakTudeckas padbora o teme "Peanm3anus
BBIYMCIICHUN C MHOTOPa3psiAHBIMU YUCIaMu"

29

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

30

31

32

[TpakTrueckas padota mo Teme "llocrpoeHue
an(paBUTHO-9ACTOTHOTO CIIOBAPS JIJIS
3a/IaHHOTO TEeKCTa"

AHan3 TEeKCTa Ha ECTECTBEHHOM SI3bIKE.
Brinenenue nocieoBaTeaIbHOCTEN MO
nrabsaony. PerynspHble BhIpaKeHHUs.
YacToTHBIN aHAIN3

[IpakTrueckas padota nmo Teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Creku. AHaiIM3 NPaBUILHOCTU CKOOOYHOTO
BBIPaXKECHUS

34

35

Brruucnenue apupmMeTu4eckoro BeIpaxeHus,
3alMCaHHOIO B NOCT(UKCHON opMme
[TpakTuyeckas pabdora no reme "Bbruncienue

apu(METHUECKOTO BBIPAXKECHUSI, 3aIUCAHHOTO
B noctuxcHou hopme"

36

Ouepenu. Mcrionp3oBanue ouepenu AJis
BPEMEHHOT'O XpaHEHUs JaHHBIX

37

38

[TpakTrueckas paboTa 1o Teme
"Ncnons3oBanue ouepenn”

HepeBbs. Peanusanus aepeBa ¢ IOMOIIbIO
CCBUIOYHBIX CTPYKTYp. J{BoMuHBIE




(bunapusie) nepeBbs. [locTpoeHue nepesa
JUTSL 3a/IaHHOTO apu(METHYECKOTro
BBIPAXKCHHS

39

[IpakTuyeckas pabora o Teme
"Ucnonbp3oBanue 1EPEBbEB JIJIs1 BHIYMCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

40

41

42

PekypcuBHble alropuT™Mbl 00X0/1a AepeBa.
Hcnonp3oBanue cTeka u ouepenu st 0oxoa
JepeBa

PexypcuBHBIEC anropuT™Mbl 00X0/1a JepeBa.
Hcnonk3oBaHue cTeka v ouepenu i 06xoaa
nepeBa

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

44

45

KonnuecTBo pa3nuyuHbIX MyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

Anroput™m JlefKCTpBI.

46

[IpakTuueckas pabora no teme "Breruncinenue
JUIMHBI KpaTyaiIlIero myTu Mexay
BepiIMHaMu rpada (anroputm Jleikctper)"

47

48

Anroput™m Droiina—Y oprraiia

33.2[2[‘{1/1, peuracMbIC C ITOMOIIBIO
JAUHAMHUYCCKOI'0 IpOorpaMMHUpPOBAHUS:




BBIYUCIICHHE PEKYPCUBHBIX (QYHKIUN

[IpakTrueckas padota mo Teme "Brrancienue

49 PEKYPCHBHBIX (DYHKIIMIA C TTOMOIIIBIO 1
JMHAMHUYECKOI0 IporpaMMupoBanus”
3ajauu, peraemMble ¢ IOMOILBIO
50 JUHAMUYECKOT0 POrpaMMHUPOBAHUSA:
HOJCUET KOJIMYECTBA BApPUAHTOB
ITpakTrueckas padota nmo teme "Ilogcuér
51 KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO 1
JUHAMUYECKOI0 MpOorpaMMHUpoBaHus”
3amauu, penraeMbie ¢ TOMOIIBIO
52 JTMHAMAYECKOTO MPOTPaMMHUPOBAHHUS: 33a]]aU1
ONTUMU3ALNU
53 [TonsaTne o mapaaurmMax MporpaMMHUpPOBAHHUS.
00630p A3bIKOB IPOrPaMMHUPOBAHUS
54 [TonsiTHe 06 00BEKTHO-OPUEHTHPOBAHHOM
pOTrpaMMHUPOBAaHUH
55 OO0BeKTHI U Knacchl. CBOMCTBA U METOBI
00BEKTOB
56 OOBeKTHO-OPUEHTUPOBAHHBIN aHAIH3
[TpakTuyeckas pabora o Teme
57 "Hcnonp30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTtka nporpamm Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO TIOX0/1a
59 [IpakTuueckas padora "Pa3paboTka npocrtoit 1
MPOTPaMMBbI C UCTIOIB30BAHUEM KJIacCOB"
60 Wnkancymsuusd. [paktudeckas padora no 0.5




teme "Pa3paboTka Kiacca, HCIOIb3YIOIEro

MHKaICYJIsIHI0"

61 Hacnenosanwue. [lomumopdusm

62 [TpakTuueckas padota nmo Teme "PazpaboTka 1
repapxuu Kjiaccon"

63 Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM.
[IpoexTupoBanue uHTEpdEiica NoIH30BATENS

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonp30BaHne TOTOBBIX YIPABISIEMBIX
3JIEMEHTOB JJIsl IOCTpOeHus nHTepdeiica

66 [IpakTuueckas pabora o Teme "Pa3paboTka 1
IpOTpaMMBI ¢ TpaduueckuM uaTepdericom”

67 H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

68 H3yueHnne BTOpPOro s3b1ka
POrPaMMHUPOBAHUS

69 DTanbl KOMITBIOTEPHO-MAaTEMaTHIECKOTO
MO/JICITMPOBAHUS
Jluckperusarysi mpu MaTeMaTH4eCcKoOM

70 MOJICIMPOBAHUH HENPEPHIBHBIX MTPOLECCOB.
MonenupoBaHue IBHKEHUS

7 [TpakTideckas paboTa mo Teme 1
"MopenupoBaHue ABUKEHUA"
MonenupoBaHue OMOJIOTHYECKIX CHCTEM.

72 [TpakTnyeckas pabora Mo Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

73 MareMaTHuecKue MOJIETIH B SKOHOMHUKE.

BreraucnurensHbIe OKCIICPUMCHTEI C




MOACIISIMHA

BepositHocTHBIE MOsienn. [TpakTndeckas
pabora no Teme "MmuranmonHoe

& MOJICTTPOBAHUE C MTOMOIIBI0 MeTo1a MOHTE- 05
Kapno"

75 KoMmbrorepHoe MOJETMPOBaHUE CUCTEM
YIPaBJICHUS

76 O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA

77 Tabmuunble (pensuoHHbIe) 0a3bl JAHHBIX
ITouck, copTupoBKa ¥ PHIIBTPALINS TAHHBIX.

78 3anpochl Ha BBIOOPKY JTaHHBIX. 3allpPOCHI €
napameTpamu. Beraucisiemble 1osis B
3ampocax

79 [IpakTuyeckas pabora o Teme "Pabora ¢ 1
roToBo¥ 0a30i JaHHBIX"
MHoroTtabaugable 0a3bl JaHHBIX. THITBI

80 CBsI3eH MeX Iy Tabmunamu. BHEITHUHN KiTr0d.
IlemocTHOCTE 6a3bl JAaHHBIX

81 [TpakTiueckas pabota mo Teme "Pa3zpaboTka 1
MHOTr0OTa0JIMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

83 [IpakTuueckas pabora o teme "3anpocsl K 1
MHOTr0Ta0JIMYHON 0a3e JaHHbIX"

84 31k ynpaBnenus ganasiMua SQL

85 [TpakTrueckas pabota no Teme "YnpapieHue 1
JIAHHBIMU C TIOMOIIBIO si3bika SQL"

36 Hepensunonnsie 6a3bl JaHHBIX. DKCIEPTHHIE

CHCTEMBI




87

HHTepHeT-npriIoKeHUs

[ToHsiTE O cepBEpPHOI U KIIMEHTCKOW YacCTsIX

88 caifta. TexHOIOTHS «KIIMEHT — CepBeEp», e&
JOCTOWHCTBA U HEIOCTATKU

89 OcHosbl si3p1ka HTML

90 [IpakTuueckas padora no teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHogsl s1361ka HTML

92 OcHnogsr si3p1ka HTML
[TpakTuueckas pabota no teme "Co3nanue

93 BeO-CTpaHMIIBI, BKIIOYAFOIICH
MYJIbTUMEAUNHbBIE OOBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbBIE, BUJIEO)"

94 OcHoBbI KacKagHbIX Tabmwui ctrieit (CSS)
[IpakTuyeckas pabora o Teme

95 "OdopmileHre CTPaHUIIBI C TOMOIIBIO
KacKaJHBIX Ta0auI] cTriei”

96 Cuenapuu Ha si3b1ke JavaScript

97 Cuenapuu Ha si3pike JavaScript

98 ®dopmbl Ha BEO-CTpaHHIIE

99 [TpakTryeckas padora no Teme "O6paboTKa
JaHHBIX popM"

100 Pa3memienue Be6-caiiToB. Yciayra XOCTUHTA.
3arpyska ¢aiioB Ha calT
Kanpuposanwue. McnpaBiieHre nmepcrneKTHBBL

101 I'mcrorpamma. Koppekius ypoBHEH,

Koppekius 1peta. O0ecrBeunBaHUE IIBETHBIX
HU300paKeHUI




BBoj n300pakeHuii ¢ UCIIOIB30BAHUEM
Pa3IUYHBIX IU(PPOBBIX YCTPOHCTB.

102 [TpakTrueckas padota mo teme "OOpaboTKa 05
nndpoBbIx Gororpaduit”
Peryms. Pabota ¢ o6nactsamu. OUIBTPHL.

103 [IpakTuueckas padora no teme "Perymb 0.5
ndpoBbIx Gororpaduit”
MHorocnoiiabie n300paxkeHusi. TeKCToBbIe

104 ciou. Macka cnos. Kananel. Coxpanenue
BbIJIEJICHHON 00acTu

105 [TpakTrueckas paboTa 1o Teme 1
"MHorocoiHbIe H300pakeHus"
[ToaroroBka miIOCTpaIyii [j1s1 BeO-CailToOB.

106 [TpakTrueckas paborta 1mo Teme 0.5
" AHUMHPOBaHHbBIC N300paKeHUS"

107 BexTopnas rpaguka. Bekropusanus
PacTpOBBIX U300pAKEHHI

108 [TpakTuyeckas pabora no reme "BekropHas 1
rpaduxa"

109 [TpuHIMIBI TOCTPOEHUS U PETAaKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

110 [Ipaktrueckas padota o teme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX Mojienen"

111 Cerounbie Moaenu. Marepuasl

112 [TpakTrueckas pabota no teme "CeTouHble 1
Mozenn"

113 MonennpoBaHie HCTOYHUKOB OCBEIICHUSI.

Kameps!




114 [IpakTuyeckas padora no Teme "Penaepunr" 1
115 AnmutuBHBIE TeXHOJOTUHU (3D-ipuHTEpHI)

116 [IoHsATHE O BUPTYaIbHOMN PEATBHOCTH U 1

JIONOJTHEHHOH PeabHOCTH
117 PesepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119 PesepBHOE BpeMms 1
120 PesepBHOE Bpems 1
121 PesepBHoe Bpemst 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpemst 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepsHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepsHOe Bpems 1
130 PesepBHOE BpeMms 1
131 PesepsHOe Bpems 1
132 PesepBHOE Bpemst 1
133 PesepsHOe Bpems 1
134 Pe3epBHOE BpeMms 1
135 PeszepBHoe Bpems 1
136 Pe3epBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 36.5







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Madopmaruka (B 2 gactsax), 10 kmace/ [Tomsikos K.1O., Epemun E.A.,
O6miecTBo ¢ orpaHndeHHoM 0TBeTCTBeHHOCThI0O « BMMTHOM. JlaGoparopus
3HaHWIY; AkmoHepHoe oduectBo «M3aarensctBo «lIpocBemienue»

» Undpopmaruka (B 2 yactsx), 11 knace/ [onskos K.1O., Epemun E.A.,
O6miecTBo ¢ orpaHndeHHoM 0TBeTcTBeHHOCThI0O « BMTHOM. JlaGoparopus
3HaHUIY; AKimoHepHoe oouecTBo «M3aarensctBo «lIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJISA

1. Uudopmatuka. YMK nns crapmieid mkonst: 10-11 knacesl. YrimyOneHHBIH
ypoBeHb. Metoauueckoe nocodue s yuurens. bopoagun M.H./M.: BUHOM.
JlaGoparopus 3HaHUI
2. Uudpopmatuka. Meroanueckas Konuika npenojasaresns / Boponkosa
O.B.poctoB H//]: ®enunke (Cepiiie OTIAI0 IE€TIM)

3. IIpakTukym no uHpopmaTuke u HUHGOPMAIIMOHHBIM TEXHOJIOTHUSM:
VYyebHoe nmocobue A 00111e00pa30oBaTENbHBIX YUPEKICHUNA. Y TPUHOBUY
H.J., bocosa JI.JI., Muxaitnosa H.1./ M.: BUHOM. JlaGopaTopus 3HaHu#

4. Uuadopmaruka u UKT. 10-11 knaccel. TemaTtuueckue Tectol. [loarororka k
EI'D. ba3oBblii, TOBBINIEHHBIH, BRICOKUM ypoBHHU. JIbiceHko @.D., EBuy JI.H./
PocroB wv//1: Jleruon.

5. UudopmaTtuka u uHGopMarimoHHbIe TEXHOJIOTHH. Y 4yeOHOe rmocodue.
Jlecanuas U.I'., Muccunr U.B., Pomanosa FO./I. / M.: U3gaTenbcTBO DKCMO

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

1. bubnunoreka uudpoBoro o6pa3oBaTEILHOIO KOHTEHTA.
https://urok.apkpro.ru/

2. Poccwuiickas anextpoHHas mmikoia. https://resh.edu.ru/

3. AKnacc. lludporoit oOpazoBaTeabHBIN pecypc I IIKO.
https://www.yaklass.ru//

4. Pemry EI'D. OOpa3oBarenbHblil mOpTa sl HOJATOTOBKHU K SK3aMEHaM.
https://inf-ege.sdamgia.ru/

5. MockoBckas anekTpoHHas mkoda. https://uchebnik.mos.ru/

6. Kommeroreps! u Hayka. http://compscience.narod.ru/

7. Ypok mudpsl - Bcepoccuiickuii o0pa3oBaTeIbHbIN MPOEKT B chepe
WH(POPMAIMOHHBIX TeXHOJOoTHH. https://ypokimdper.pd/

8. [IpenonaBanue, Hayka U xu3Hb: calT Koncrantuna IlosnskoBa.

https://kpolyakov.spb.ru/index.htm



https://urok.apkpro.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://inf-ege.sdamgia.ru/
https://uchebnik.mos.ru/
http://compscience.narod.ru/
https://урокцифры.рф/
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