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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOaéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbx B @I'OC COO, a Taxxke denepaibHoi padboyeit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma mo wuHpoOpMaTHKe MAET MPEACTABICHUE O IIEeNAX, OOIIel
cTpaTernd OOYy4YeHHs, BOCIHMTAaHUS U Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npenmera «MubopmaThka» Ha yriyOJI€HHOM YpPOBHE, YCTaHABIMBAET
00s13aTenbHOE IPEIMETHOE coJlepKaHue, npeIycMaTpuBaeT ero
CTPYKTYPUPOBAHHE IO pa3zeiaM U TeMaM Kypca, ONpEAEIIIeT pacipeieICHUE ero
no Kjaccam (rojiaMm M3y4eHus ), 1a€T MpUMEPHOE paclpeiesicHue y4eOHbIX YacoB
N0 TEMAaTUYECKUM pa3jesnaM Kypca U  PEKOMEHIyeMylo (IpHUMEpHYIO)
NOCIEAOBATEIbHOCTh  MX  M3y4eHUS €  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXC.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAET KOJTMUECTBEHHBIE U KAYECTBEHHBIE
XapaKTEPUCTUKN y4eOHOro MaTepuasa JJisl KaXJ0ro rojia U3y4yeHusi, B TOM YHUCIIe
JUISL COAEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBIsieTCs
OCHOBOM Il COCTaBJICHUS AaBTOPCKUX YYEOHBIX NPOrpaMM U YYEOHHUKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

NudopmaTtuka B cpegHem o01ieM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCHWIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMAaTU3alUK WH(DPOPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIACTU  TPUMEHEHHs]  WHMOPMATHKU, TPEXKAE  BCEro
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLUAIBHYIO Cchepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
NEeSATEIbHOCTH.

Kypc unbopmaTuku ajis ypoBHS CpeIHEro oO0Iero oOpa3oBaHUS SIBISETCS
3aBEpUIAIOIIMM 3TallOM HEMPEpPHIBHONW MOATOTOBKM OOydalomuxcsi B 00JacTu
UHPOPMATUKA U WHOOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETro 0Opa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
3TOTO OIBITA.



PesynpTaThl  yriayOia€HHOrO ypoOBHS M3y4eHHMs ydyeOHOTO MpeameTa
«udpopmatukay OpPUEHTHUPOBAHbI HAa TMOJYYCHUE KOMIETEHTHOCTEH IS
nocienyroneil npodeccuoHaNbHOM NEATeIbHOCTH KaKk B paMKax JIaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCThH JEMOHCTPUPOBATH PA3ITUYHBIC TTOAXO/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOM NpeIMETHON 00JIacTH;

YyMEHHE peniaTh THUIOBBIE TMPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapakTepHbIe JUIsl KCIOJIb30BAHUS METOJAOB M HMHCTPYMEHTapusi JaHHOMU
peIMETHON 00J1acTH;

HaJIM4Me TPEACTABICHUN O JaHHOW MPEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXKHBIMU 00JACTIMHU
3HAHUU.

B pamkax yriny6i€HHOro ypoBHSI U3yueHUs MHMOpMATHKU 00ecreuynBaeTCs
[eJICHANPABJICHHAs] TIOJITOTOBKA OOYYaroNIMXcsl K MPOJAOHKEHUI0 00pa3oBaHUsS B
OpraHu3anusx  MNpoPEeCcCHOHATBHOIO  O0pa3oBaHUs IO  CHEHUATBLHOCTSIM,
HEMOCPEJACTBEHHO CBS3AHHBIM C IU(PPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTHUU, MOOWIIbHBIE CHUCTEMBl U CETU, OOJNIbIINE JaHHBIE U
MalIuHHOE OO0Yy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, HCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMbI paCIpe/eIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb U3ydeHUsi yuyeOHoro mpeamera «Uudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaJbHEUIIET0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaroierocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocss HHGOPMAIIMOHHOTO O0IIeCTBa
M BO3pacTallleil KOHKYPEHUMHU Ha pbIHKE Tpylaa. B CBA3M C 3TUM HU3y4yeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTh MHPOBO33PECHHS, OCHOBAHHOTO HAa TMOHUMAHUU POJIH
uHpopmatuku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHHMM pa3iandath (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HUX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTE!, ITPOBEPATH HA IOCTOBEPHOCTH U
000011aTh HH(pOPMAITHIO;



C()OPMUPOBAHHOCTh ~ NPEIACTABICHUH O BIHUAHUM  HMH(POPMAILMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YeJNOBEKa B OOLIECTBE, IOHMMAHHME COLMAIBHOTO,
DKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIBTYPHOIO, HOPHUIMYECKOrO, IMPUPOIHOTO,
PrOHOMHUYECKOTO,  MEIWLMHCKOTO U (DU3HOJOTHYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

IPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIFOJCH, BOBICUYEHHBIX B CO3JaHUE U MCIOJIb30BAHKE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIH;

CO3JaHHE YCIIOBUM JJIsi pa3BUTUS HABBIKOB Y4E€OHOHM, IMPOEKTHOM, HAy4YHO-
UCCJIEI0OBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYAIOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Pasznen «Llu¢gpoBasi rpamMoTHOCTH» IIOCBAIIEH BOIPOCAM YCTPOWCTBA
KOMIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOrO  OKPYKEHMsS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30I1aCHOCTH.

Paznen «Teopermyeckue OcCHOBbI HMHGpOPMATHKH» BKIIOYAET B cels
NOHATUWHBIN anmapar HMH()OPMATHKH, BONPOCH KOAUPOBaHUS HWH(OpMaluH,
U3MepeHuss WHOOPMAIIMOHHOTO 00BhEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBJICH HAa Pa3BUTHUE
AITOPUTMHYECKOTO MBIIUICHHS, pa3padOTKy ajJrOPUTMOB U OLIEHKY UX CIOKHOCTH,
(GopMHpOBaHNE HABBIKOB pealii3alliid MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «HpopMauMOHHBbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCAM
NpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIATHBIX
IIPOrPAMMHBIX NPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE B 33Ja4ax aHaIM3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TAOJHULl NIJS pEIICHHUs
NPUKJIAIHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydyeOHoro npeameta «MHbopmarrka
KYPCUBOM  BBIJICJICHBl JIOMOJHUTENbHBIE TEMbI, KOTOpblE HE BXOIAT B
00s13aTebHYI0 MPOTrpaMMy 00yUYEeHHsI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM M CITIOCOOHBIM 00YYarOIIUMCH.

YrinyOn€éHHbld  ypOBEHb U3Y4YeHUSI HH(DPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOr0  MpOQUisi, OPUEHTUPOBAHHOTO HAa  WHXEHEPHYIO U
nHpopMaIMoHHYI0 c(]epbl JeATeNbHOCTH. YTIyOJEHHBIM YpPOBEHb H3YyYEHUS
uH(GOPMATUKNA OOECIIEUYNBAET: MOJATOTOBKY OOY4YalOIIUXCs, OPUEHTHPOBAHHBIX Ha



CHEIUAIBHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUH W HHKCHEPHBIC
CICIUAIBHOCTH, Y4YaCTHE B IPOCKTHOM W HCCIICIOBATEIbLCKOW JICSITCIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANpPABJICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMMOATOTOBKY K YYaCTHIO B OJIMMIIMAIAX U Cllaye
EnuHoro rocyapcTBEHHOTO dK3aMeHa 1o HH(pOopMaTHKeE.

[TocenoBaTeIbHOCTh M3YYCHHUS TEM B Tpeeiax OJHOIO Toja OOydCHHS
MOXXET OBITh HM3MCHEHAa IO YCMOTPCHHMIO YYHMTENIS TPH IIOJrOTOBKE paboucit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO1ee ynciio YacoB, pEeKOMEHAOBAHHBIX ISl U3y4eHHs] HHPOpMaTUKu — 272
gaca: B 10 kiracce — 136 gacoB (4 gyaca B Hemenro), B 11 kimacce — 136 gacos (4 gaca
B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpeGoBaHusi TEXHUKHM OCE30MACHOCTM W TWUTHEHBI TIpu paboTe C
KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHLMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
OMONIBI0 KH. KOHTpOIIIEpsl BHEIIHUX YCTPOUCTB. IIpsAMON 1OCTYN K ITaMsITH.

OCHOBHBIE ~ TEHACHUMH  PA3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHbie BBIYUCIICHUS. MHoromnpoueccopHbIe CUCTEMBI.
CynepkoMibloTepsl. PacnpenenéHHbple BbIUNUCIUTENbHBIE CUCTEMbI U 00paboTKa
OonpImMX JaHHBIX. MoOOWIbHBIE HHMQPPOBBIE YCTPOWCTBA © HMX pPOJb B
KOMMYHUKAITUSX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOACTBA.

[TporpamMmMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecreyeHus: U uX HazHaueHue. OcoOEHHOCTH HPOrpPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CucteMHoe mnporpamMmHoe oOecrieueHue. OnepanioOHHbIE CHUCTEMbl. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTamsiuuss W JAEUMHCTAUIAIUSA  OPOTPAMMHOIO
o0ecrniedeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss W UMEHOBaHUS (alljoB B
nosiroBpeMeHHon namatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpammHoe obecrnieuenue. JIuieH3upoBaHue MPOrPaMMHOTO 00ECIIeUeHUS
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOJHOE MPOrPaMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE POrPaMMHOTO
obecnieueHnuss W IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMasl
3aKoHoarenbecTBOM Poccuiickon @enepanuu 3a HEIPABOMEPHOE HCIOJIB30BAHUE
MpOTrpaMMHOTro obecrieueHus U U(PPOBBIX PECYPCOB.

[IpuHLIMIBI TOCTPOEHUS U alapaTHbIe KOMIOHEHThI KOMIBIOTEPHBIX CETEH.
CeteBblie npotokonbl. Cetb UHTEpHET. Anpecauus B cetu MHTepHet. [IpoTokoib
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok nonacereid. CereBoe
aagMuHucTpupoBaHue. [loilydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M C y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
ITAKETOB.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonHopManimoOHHbIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEAIbHOIO BPEMEHU



(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, ONpPENETICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), tHTepHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbIE 2JIEKTPOHHBIE CcepBUCHI M yciyrd. CollMalibHbIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJCUCTBHS W oOMeHa maHHBIMUA. CeTeBO
ATUKET: TpaBWiIa MOBeIeHUS B KuOepmpocTpaHcTBe. [Ipobiema momMHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHblE U SKOHOMHUYECKHUE YTPO3bl, CBSI3aHHBIE C MCIOJb30BAaHUEM
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoTuid. O0mue mpoOieMbl 3aIuThl
uapopmaruu  u  uwHbopMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uH(OpPMAITMU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATH3WPOBAHHBIX
uHopMaIMOHHBIX  cuctemax. IIpaBoBoe obecrieueHue WHOOPMAIMOHHON
0€30I1aCHOCTH.

[IpenoTBpamieHne  HECAHKIIMOHUPOBAHHOTO  JOCTyma K  JIMYHOU
KOH(UIECHIIUATIBHOW MH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOWMIIbHBIX yCTpoMcTBax. BpemonocHoe mporpaMmHoe obOecrieueHrne u CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzaiusi JIMYHOTO apXHBa
uHdopmaiuu. PezepBHoe konuposanue. [laposbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IUDPHI.
[udper npoctoir 3amensl. [udpp Lesaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarusi, nannsie U 3HaHud. MHOpMaliMOHHBIE MPOLIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JAUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JTUCKpeTh3auu uHopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE W  HEPABHOMEPHBIC  KOJIBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHHe OJHO3HAYHO AEKOJMPYEMBIX KOJOB C IIOMOIIBIO
nepeBa. EnuHuIbl n3Mepennst KommuecTBa nHpopManuu. AndaBUTHBIA MOAXOM K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEIbIX U JPOOHBIX YHCET B
MO3UIIMOHHOW cucTemMe cuucieHus. CBOMCTBa MO3UIIMOHHOW 3alUCH  dYuCIa:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCJIEHUS. AJITOPUTM TMEPEBO/IA LIEJIOr0 Ynciia U3 P-UYHOM CUCTEMBbI CUHUCIICHHUS B
JNECATUYHYIO0. AJITOPUTM TMEpeBoja KOHEYHOM P-w4HOM 1apoOU B JECATUYHYIO.
AJNTOpUTM TIepeBOJia 1I€JIOT0 YUClIa U3 JECATUYHOM CUCTEMbI cuucieHus B P-
nuynyto. llepeBon koHewHOW necsTUYHOM Jpobu B P-uunyr. [[BouuHas,
BOCbMEPUYHAS U LIECTHAIATEPUYHAS] CUCTEMbI CUMCIICHHUS], CBSI3b MEXIAY HUMH.



Apudmernueckue ornepanydd B MO3UIMOHHBIX CUCTEMAaxX CuUMcCleHus. TpouyHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. KomupoBka ASCIl. OpgnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS I[BETA.
[[BetoBhie MOnenu. BekTopHoe komupoBanue. @opmarel rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OneHka HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JTAHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbICKa3biBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue TtoxnaecTBa. Jloka3zaTenbCTBO JIOTMUYECKUX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIornuecKkue onepainuu U onepaiy HaJl MHOKECTBAMHU.

3aKoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIHNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI TOTUUECKUX (DYHKIIHMA.

Kanonnueckne  gopmbl  jmormueckux  BbipakeHuil.  CoBepllleHHBIC
JIU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIMIE UCTUHHOCTH.

Jlormueckue »sneMEHTBI B cOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IlocTtpoeHne cxeM Ha JOTMYECKMX BJIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YEeHHOCTH
JAarna3oHa 4YuCesl IMPU OrPaHUYEHUH KoauyecTBa paspsnoB. llepenonnenue
pa3psIHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKuii Hu
nukandeckuit  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM —omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YHMCEN B MaMITH KOMIIBIOTEpA. 3Hauallas
4acTh M MOPSAIOK uKcia. Jlnana3oH 3HaYeHUM BeleCTBEHHBIX uucen. [Ipobdiemsl
XpaHEHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BrimosHeHuWe omnepanuii ¢ BEUIECTBEHHBIMU YHMCJIAaMH, HAKOIUJICHUE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OmnpeneneHrue BO3MOXKHBIX pPE3YyJIbTATOB padOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMA M BBIUHMCIHUTENIBHBIX alropuTMOB. OrmpeneneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHusl 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalnbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAYuK, mnpo@uiupoBIMK. KoMnuisuus W HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKH — MPOTPAMM.
Hcnonb3oBaHue TpaccUpOBOYHBIX Tadiun. OTianounsiid BbeiBoA. llomaroBoe
BBITIOJIHEHNE MTpOorpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxnsie ycnoBus. [luknel ¢ ycnoBuem. ILlukiabl 1O  MEPEMEHHOM.
B3auMo3aMeHsI€MOCTh  pa3lMYHbIX  BUAOB  IUKIOB. HBapuaHT UHUKIA.
CocraBneHue IUKIAa C HMCIOJIB30BAHUEM 3apaHee ONPEIEIEHHOrO WHBAapUaHTa
LUKJIA.

JIOKyMEHTUPOBaHHE IIporpamm. Hcnons3oBanne KOMMEHTAapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKIIUH JJIs1 TOJIb30BATEN.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIE IUQPBHI,
HaxXOoXJIE€HWE CYMMbl M NpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3aJaHHOM Juamnas3one. [IpencraBinenue
YyHucia B BUJIE HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTKka JaHHBIX, XpaHAIuXxcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailiibl.
@aitnoBbie nepeMeHHbIe ((ainoBbie ykazatenu). Urenwe u3 (aitna. 3anuce B
Gaiin.

Pa36uenue 3amaun Ha moa3anadu. [logmporpaMmel (IpoIeayphl U (GyHKIIHH).
Pexypcus. PexypcuBHbie 00bekThl ((hpaktansi). PexkypcuBHBIC Mpolenypbl u
¢bynkun. Mcnonb30Banue cTeka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OUOJMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsle MeTonbl. TouHoe U NpUOMMKEHHOE pEUICHHs —3aJayu.
YuclieHHbIE METOJIbI PEIICHUs] YpaBHEHU: METOJ rnepedopa, METO/l TOJIOBUHHOTO
nenenus. [Ipubnmx€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue rmiomaaen
buryp ¢ NOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSIMOYTOJIbHUKOB, METOA



tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMM OJHOM TI€pEeMEHHOMU
METOJOM MTOJIOBUHHOTO JIEJICHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  S3bIKA
IPOTrPaAMMHUPOBAHUS I 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJICHUN CHMBOJIa B CTPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPM [TaHHOW CTPOKHM, 3aMEHa HAWJACHHON MOACTPOKM HA JPYTYHO CTPOKY.
['eHepanusi BceX CJIOB B HEKOTOPOM aii(haBUTE, YAOBICTBOPSIOUIUX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBanue ynciia B CHMBOJIbBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCHEAOBATEIBHOCTH 4HCEN. BbramciieHne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJLHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIJIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTHUPOBKU (METO.
My3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBkamu). COpPTUPOBKA CIUSHUEM.
Bbeictpast coptupoBka wmaccuBa (asroputMm QuickSort). JIBouuHBI TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBbl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aM0JHEHHUE ABYMEPHOTO YHCIOBOTO MAaCcCHBA MO 3aJJaHHBIM IIPaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAaCCHBE, BBIYMCIEHUE MAKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEPHOT'O MacCHUBa.

HNHpopmanuoHHbIE TEXHOJIOIUH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOWCKa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBienue. KosuiekTuBHas palboTa ¢ JOKYMEHTaMH.
NHCTpyMEHTBI pEIlieH3UpOBaHUS B TEKCTOBBIX mpoleccopax. OOayHbie CEPBUCHI.
HenoBast mepenucka. Pedepar. I[lpaBuna uuTHpoBaHUS HUCTOYHUKOB U
opopmieHuss Oubnmmorpadguueckux ccoutok. OdopMieHUEe CIUCKa JUTEPaTyPHI.
3HAaKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TeXHUYECKUE CpeicTBa BBOJIA
Tekcta. CHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AnHann3 naHHblX. OCHOBHBIE 33J]aud aHaliv3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
peleHust 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA M OILICHKA
KauecTBa JaHHBIX, BHIOOp W/MJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEpIpETaIusl pe3ysbratoB. [IporpammHubie cpeacTBa u



MHTEPHET-CEPBUCHI AJi1 00pabOTKM U MpPEICTaBIICHUs JaHHbIX. bosbiine naHHbIe.
MamunHoe o0yuenue. HTenekTyanpHblil aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAOIUIl. BblYMClIeHHEe CyMMBI,
CpeIHero apu(pMETHUECKOr0, HAMOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS TUana30Ha.
Breruncnenne koad¢uimeHta KOppeasiuu ABYX psAIoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUK TpeHaa, peleHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWE YpaBHEHUH C TOMOIIBIO M[MOA0O0pa mapameTpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro pelieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHkius, orpanudenus. JlokanbHble H TJI00QJBbHBIN  MHHHMYMBI II€JIEBOM
¢yskun. Pemenue 3a1a4 ONTUMU3ALNN C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KVIACC

Teopernyeckne 0cCHOBBI HHpOPMATHKHU

Teopernueckue mMNOAXOAbl K OLEHKE KOJMYecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opmyna lllenHOHA.

Anroputmbl cxaTusi JaHHbIX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cKaTHsl JaHHBIX C MOTEPSAMH. Y MEHbIIECHHE
rITyOWHBI KoupoBaHus 1BeTa. OCHOBHBIC Uen anroputMmoB cxkatus JPEG, MP3.

CkopocTh Tmepefaud JaHHbBIX. 3aBUCUMOCTb BPEMEHM IMepefadyd OT
UHPOPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEPUCTUK KaHasa CBA3M. [IpuunHbI
BO3HMKHOBEHHUSI OWIMOOK Mpu mnepenade JaHHbIX. Koapl, mo3Bosstomne
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cHUCTEMBI W HX B3auMozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopnenn n mopenupoBanue. Llens MoaenupoBanus. COOTBETCTBHE MOJEIH
MOJCIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Ledu MoaenupoBaHus. dopmanusaius
NPUKIIAJAHBIX 33]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHIpUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBbIX MaTpHll, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aJ]a4, CBSA3aHHBIX C aHaimu3oM rpadoB (mocTpoeHue
ONTUMAJBHOIO MyTH MEXIy BeplIIMHAMU Tpada, ompeaesieHue KOJIMYecTBa
pa3NMYHBIX IIyT€d MEXIy BEpPIIMHAMH OPUEHTUPOBAHHOIO ALUKIMYECKOIO

rpada).



Hepesbst. bunapuoe nepeo. [lepeBpsi noucka. CriocoObl 00xona aepesa.
[TpencraBienune apupMeTHUECKUX BBIpAXKEHUN B BUAE JepeBa. JUCKpeTHbIE UTPBI
JIByX UTPOKOB C MoJIHON nH@opmanueit. [loctpoenne nepesa nepebopa BapHaHTOB,
OTNKCaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOIO MHTeJUIeKTa. CepBHCHI MAllMHHOTO IIepeBoja U
pacrnio3HaBaHusl yCTHOUN peun. KorHuTuBHbIE cepBUCHL. MneHTUUKaLKsg U MOUCK
N300pKCHU, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosib3oBaHHE METOIIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B 00y4aroumx cucremax. Mcmosib30BaHrHe METOIOB
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. uTepHer Bemeil. [lepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U TPOrPpaAaMMHPOBaHUe

QopMmaim3anuss  NOHATHSA — anropurma.  Mammaa  TeropuHra — Kak
YHUBEpCaJIbHasl MOJIeJIb BblunciieHul. Te3uc Yepua—TrropuHra.

OreHka CIOXHOCTU BblUuMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMH
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. IlepebopHble anroputmsl. [Ipumepsl pas3IUyYHBIX — aJTOPUTMOB
pELIeHNs OJHOM 3a7a4l, KOTOPbIE UMEIOT PA3JIMYHYIO CJIOKHOCTb.

[Touck mpoOCTBIX YuCEN B 3aJaHHOM JWAIa30HE€ C TOMOLIBIO aJIrOpuTMa
«peteto DparocheHay.

MHoropa3psaHbie 1eJible Yucia, 3aJ1a4u JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCCUBBI, OTOOpaKE€HMsI). XOII-TAOJHIIBI.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOUN PopMe.

Ouepenu. Mcnonb3zoBanue ouepenu 1uisi BDEMEHHOTO XPAaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEeHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOTo rpada. AlIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. IBOonYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa IUIsi 3aJaHHOTO apU(METHUYECKOTO
BbIpakeHUs. PekypcuBHbIe alropuTMmbl o0xoia aepeBa. Mcnonb3oBaHue creka u
ouepenu sl 00Xo/a JiepeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHME KAk METOJ  PpeLIeHUs 3aJad ¢
COXpPAaHEHUEM NPOMEXKYTOUYHBIX PE3YJIbTATOB. 3aJauyM, PEIaeMble C MOMOILBIO



JUHAMUYECKOTO TMPOTrPAaMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MO/ICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA M MeTOHbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsiuys, Hacae0BaHKue, MOTUMOpPHU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunrtepdeiica
nonp3oBarens. Mcmonp3oBaHME TOTOBBIX — YIPABISAEMBIX  DJIEMEHTOB IS
MOCTpOEHUS nHTEpdeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

OTtanbl  KOMITBIOTEPHO-MAaTEMaTHYECKOTO0  MOJCIUPOBAHUSA: IMOCTAHOBKA
3amaud, pa3pabOoTKa MOJENH, TECTHPOBAHHUE  MOJEIH, KOMIBIOTEPHBIN
HKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOACIUPOBAHUS.

Juckperusanusi Npd MaTEMaTUYECKOM MOJICIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MoaenupoBaHue ABMKEHUA. MonaenupoBaHue OHMOJIOTHMUECKHUX
cucteM. MareMaTuyeckue MOJEIM B JKOHOMHUKE.  BwrumciurenbHbIE
IKCIIEPUMEHTHI C MOJICTISIMHU.

OOpaboTka pe3ynbTaToOB SKCIepUMEHTa. MeToj HauMEHbBIIUX KBaJIpaToB.
O1neHKa YHCIOBBIX MAapaMeTpOB MOJCIHUPYEMbIX OOBEKTOB M  IPOILIECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoast Monte-Kapno.  MMutaumonHoe
MoenrpoBanue. CHCTEeMBI MaCCOBOTO OOCITY KHBaHHSI.

Tabnuunbie (pensiioHHBIE) Oa3bl JNaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammcek. Kimrou Tabmuimel. PaGoTa ¢
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
dbunpTpays TaHHBIX. 3ampochl Ha BBIOOPKY AaHHBIX. 3ampoChl C MapamMeTpaMHu.
Brruncrsiembie 1mosist B 3arpocax.

MuoroTtabiuunbie  0a3bl JaHHBIX. THUIBI CBS3€M MEXIy TaOIHIlaMHu.
Buemnuii krod. [lenocTHOCTh 6a3bl TaHHBIX. 3aMpoCchl K MHOTOTAOIWYHBIM 0a3am
JTAHHBIX.

Nureprer-nnpuiioxkenus. lloHaTue o cepBepHON U KIMEHTCKOW YacTsX CauTa.
TexHoNOrUs «KIMEHT — cepBep», €€ TOCTOMHCTBA U HeaocTaTKU. OCHOBBI SI3bIKA
HTML wu kackamueix tabmui ctuiei (CSS). Cuenapuu Ha si3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelnienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon n300pakeHUi ¢ MCIOJIB30BAHUEM PA3IMUYHBIX IU(POBBIX YCTPOUCTB
(undpoBbIX (poTOAMIApaTOB M MUKPOCKOIIOB, BHIIEOKAMEpP, CKAHEPOB M APYTUX



ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOpPpEKLHMsS  I[BETA.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TekcroBble cion. Macka cnmos. Kanaisl.
Coxpanenue BblfenieHHONW obnactu. [lonroroBka wimocTpanuii Ajis BeO-caiToB.
AHHUMHPOBaHHBIE N300paKEHUS.

Bektopnast rpaduka. IlpumutuBbl. HW3MmeHeHue moOpsKka 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opmarsl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHU.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHME HCTOYHUKOB OCBEIICHMUS.
Kamepsl. AnautuBHble TexHosioruu (3D-npuntepsl). [loHaTne o BUpTyadbHOU
PEaTbHOCTU U JONOJHEHHOW PEabHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJJHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPaX)alrOT TOTOBHOCTb U  CIIOCOOHOCTh
o0y4arommxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTALMM, TO3UTUBHBIX BHYTPEHHHX
yOeKJICHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO
o0l1leCTBa, paclIMPEHUE KUZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MPOIIECCe
peanu3alu  CpeJCTBAaMU  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBieHUMN
BOCIIMUTATENBHOUN JESITEbHOCTH.

B pesynaprate wusydenus WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa U TPaBOMOpPSJKA,  COOJIIOJIGHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAIMOHHOIO MPaBa U MH(POPMAMOHHON 0€3011aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIlMOHAJIU3Ma,
KceHOOOMHN, JTUCKPUMHUHALIUM TIO COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACIEIuI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT'0 OOIIEeCTBRA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3UecKOro BOCIIUTAHMS:

chOpMUPOBAHHOCTh  3JI0pOBOr0 M  Oe3omacHoro  oOpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO, B TOM UYHCJIE 32 CUET



coOto/IeHus1 TpeOOBaHU 0€30MacHON dKCIUTyaTaluu CPeACTB MH(GOPMAIIMOHHbIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITENIEHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

uHTEepec K cdepaM MpoPecCHOHATLHON ACSTENbHOCTH, CBS3aHHBIM C
WH)OPMATUKOHN, MPOTPAMMHUPOBAHUEM U HH(POPMANUOHHBIMH TEXHOJIOTHIMH,
OCHOBAHHBIMH Ha JOCTIKCHUAX HAyKH WH(OOPMATUKA U HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBEpLIaTh OCO3HAHHBIN BbIOOp Oynymiel mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M MyTed ux
pelieHusi, B TOM 4YuClIe C Y4€TOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKHU, JOCTHKEHHUSIM HAyYHO-TEXHUYECKOrO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIN WH(OOPMAITMOHHBIX PECYPCOB,
MH(MOPMAITMOHHBIX TPOIECCOB U HH(MOPMAIIMOHHBIX TEXHOJOTHN B YCIOBUSIX
unppoBoil TpaHchopmanuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATh
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B mporecce nOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no HWHPOpPMATUKE Yy OOYYalOLIUMXCS COBEPILIEHCTBYETCS AMOLMOHAIBHBIN
MHTEJUIEKT, NpeAnoaraloumil copMHUpOBAHHOCTH:

CaMOPETYJIUPOBAHUS, BKIIOYAOLIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
HYMOITMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHHUIO LU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh, MCXOJs M3 CBOMX
BO3MOKHOCTEH;

AIMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUHM KOMMYHHUKAIIUU, CIOCOOHOCTH K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.



METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydaromerocs OyayT cGOpPMUPOBAHBI MeETanmpeaIMETHbIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEPCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOSITENNFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA /I CpaBHEHUS,
kiaccudukanuu u 00001IeHS;

OTPENETATh IENU JeATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JOCTYOKCHHSI,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHUBHOE MBIIICHUE TIPH PEIICHUHN KU3HSHHBIX TIPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MMPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

OCYIIECTBIATh Pa3NWYHbIe BUABl ACSITETLHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHHS, €r0 WHTEPIpeTaly, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYCOHBIX W COIMATBHBIX
IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTUEH,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHUs, HaXOIUTh apTyMEHTHI IS JO0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHIS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIEHUBAThH PUOOPETEHHBIH OIIBIT,

OCYIICCTBIIAThH IIE€JICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TMPAKTHYECKYIO OOJacCTH
KU3ZHEIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHGOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMaTU3aluilo |
WHTEPIPETANNIO MHPOPMAINH PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

co3daBaTh TEKCTHI B Pa3aUYHBIX ¢dopMarax ¢ ydETOM Ha3HAYCHUS
uHQopMaIUu U IIEJICBOM  ayJIUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3YyAJIM3AIUN;

OIICHMBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh WH(POpPMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBA  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN OSPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJIAJCTh  HaBBIKAMHM  pAacloO3HaBaHWS M 3alUTHl  WH)OpMaIuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIE y4eOHbIe JeHCTBUS

1) oO1enme:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HM,

pacro3HaBaTh HEBEpOAJIbHBIC CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUC
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;

BJIQJIETh  pa3NUYHBIMU  crocobamu  OOIIeHWsT W B3aMMOJCHCTBUS,
apTryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIMKTHBIC CUTYaIINH;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAH/IHOW M WHIAWBUIYAITHHOU
padoThI;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHUMATh I€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JIEUCTBUS IO HUX JOCTHKCHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE TIPOEKTHI, OIEHHUBATh HAEU C TMO3UIMM HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanms:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IO3HABATENIBHYIO JEATENBHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOpMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  pPELICHUS NpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYAUIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMHM  TO3HABATENLHON  pedJeKcud KaK  OCO3HAHUS
COBEpUIAEMbIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M



OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIDKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTHUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJIbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca HH(POpPMATUKH YIIIyOJEHHOro YpoBHsS 6 10
K1acce oOydarommMucs OyAyT  JIOCTHUTHYTBI — CICAYIOIIHME  IPEIMETHBIC
pe3yabTaThl:

BJIAJICHUE TPEACTABICHUSIMU O POJM WHGOPMAIMM U CBS3aHHBIX C HEH
MPOILIECCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHIATHAMHU «UHPOpMALIUDY,
«MH(POPMAIIMOHHBIM  TPOIECC»,  «CHUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucTeMHbIN 3 PexT», «MH(POPMAILIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIQJICHWE METOJaMH TMoucka wuHpopmammu B ceTd HHTepHeT, yMeHue
KPUTHUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYCHHYIO U3 ceTu HTepHeT;

YyMEHUE XapaKTepu3oBaTh OOJbIINE JaHHBIC, TMPUBOAUTH TPUMEPHI
UCTOYHUKOB WX TIOJYYCHUS W  HAMpPAaBICHUS  HWCIIOIB30BAHUSA, yMCHHUE
KJIAaCCU(UIIMPOBATh OCHOBHBIE 3aJaud aHalu3a JaHHBIX (TPOTHO3WPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCJIEIOBATEILHOCTD PEIICHUS 3a/]a4 aHaIM3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX,
OYMCTKAa U OIICHKAa KauecTBa JaHHBIX, BBIOOP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHne JAHHBIX, BU3YAIH3aIlUsl JaHHBIX, HHTEPIPETaIus Pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX TIPHHIIMIIOB YCTPOWCTBA W  (PYHKIIMOHHUPOBAHHS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIQJICHWE HaBBIKAMHU pPabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMH
BUJaMH TPOTPAMMHOTO OOECTeueHusi s peHieHus YydeOHBIX 3aJad 1o
BBIOpaHHOM Crienuanu3aluu;

HAJIMYKE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPraHU3aUU U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKW U (PYHKIIMOHHPOBAHUS HWHTEPHET-
TIPUIIOKEHUM;



NOHUMaHUuE Yrpo3 HMHQPOPMALMOHHON O€30MaCHOCTH, HCIOJIb30BAHUE
METO/JIOB M CpEACTB IMPOTUBOJCHCTBUS ITHUM yIrpo3aM, COOJIIOJCHHE MEp
0e30MacHOCTH, MPEJOTBPAIIAIOIINX HE3AKOHHOE PaCcIpOCTpaHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIOIEHHE TPEOOBAaHUIN TEXHUKU O€30IMIaCHOCTU U TUTHEHBI IPU padboTe
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHHS, TOHUMaHUE
MIPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX MporpaMM, 0a3 JaHHBIX U
pabotsl B cetu IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIMIIOB JUCKPETU3AINHA PA3TUYHBIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX MapaMeTpax AUCKPETU3alHH,
YMEHHE OIpPEAENATh CPEAHIOK CKOPOCTh MepeAaud JaHHBIX, OILIEHHWBATH
U3MEHEHUE BpEMEHHM Iepefadyd Ipu HU3MEHEHUH HH(POPMAIMOHHOTO 00BEMaA
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H,

YMEHHE HCIIOIb30BaTh MPU PEIICHUU 3a/1ad CBOMCTBA MO3UIIMOHHOW 3alUCH
YHCell, AITOPUTMA IOCTPOEHUS 3allMCH YUCIIa B MO3UIIMOHHONW CHUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHMEM M IMOCTPOCHHUS YMCJA 10 CTPOKE, COAEpKallel 3aluch
3TOr0 4YHClia B TO3UIIMOHHOM CHCTEME CUUCIEHMSI C 3aJaHHbIM OCHOBAaHUEM,
YMEHHE BBIMOJIHATh apU(PMETHUECKUE OIEepalud B TO3UIMOHHBIX CHCTEMax
CUHCTICHHS,

YMEHUE BBINIOJIHATH MPeoOpa3oBaHMs JIOTUUECKUX BBIPAKECHHUM, HCIIONB3YS
3aKOHBI aiNreOphpl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKECHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOW HOPMAaJbHBIX (hOpMax MO 3alaHHOW Taliuiie
UCTUHHOCTH, HWCCIIEIOBaTh 00JacTh MCTHHHOCTH BBICKA3BIBAaHUS, COAEPIKAIIETO
NIEPEMEHHBIE, PeIIaTh HECIOKHBIE IOTHYECKUE YPABHEHHSI U CUCTEMBI yPaBHEHUH;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIEHUS, HaXOXJICHUE
BCEX MPOCTHIX YHCEI B 33JJaHHOM JHarna3oHe, 00paboTka MHOTOPa3psIAHBIX IENbIX
YHCell, aHAIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB TMIOMCKA U COPTHPOBKH,
YMEHHE OIpeNessTh CI0XKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMUpOBaHHE DJIEMEHTOB MacCHMBa, COPTHUPOBKA MacCuBa, IMepeOOpHbIe
QITOPUTMBI, IBOMYHBIA TOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HO CIOKHOCTH IS PEIICHUsT OJTHOM 3a/1a4H;

BJIQJICHUE YHUBEPCAIBLHBIM SI3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHusMd O O0a30BBIX THIAX JaHHBIX H
CTPYKTypax JaHHBIX, YMEHHWE WCIOJb30BaTh OCHOBHBIC  YIPABJISIOIINEC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIIATh aHaIN3 MPEIJIOKECHHOW MPOrpaMMBbI:
OTIPEETATh PE3yIbTaThl pa0OTHI IPOrPaMMBbI TIPY 3aAHHBIX MCXOJHBIX TAaHHBIX,
OTIPENENATh, MPU KAaKUX HCXOIHBIX JaHHBIX BO3MOXXHO TOJIyUYE€HHE YyKa3aHHBIX



PE3YNIbTAaTOB, BBISBIATH JaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIHUOKE B paboTe
IpOorpaMMebl, (GOPMYITHPOBATH MPETOKEHUS TI0 YIIYIIISHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIC JIOKYMEHTBl U
JEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOIB30BAHINEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh AJICKTPOHHBIC TAOIUIIBI ISl aHAIN3a, TIPEICTaBICHUS
U 00paboTkM  NMaHHBIX  (BKIIOYash  BBIYHCIEHHE  CYMMBI,  CPEIHErO
apu(PMETUICCKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHWH, pEIICHHE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHUS, MOA00p JUHUU TPEHJA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B mnponecce uzyuenus xypca UHGOpPMATUKU YTiyOn€éHHOTO ypoBHS 6 11
Kn1acce oOydarOmMMUCS  OyQyT  JOCTUTHYTBHI — CJEAYIOIIHME  IPEIMETHbIC
PE3YNbTATHI:

YyMEHUE CTPOWTh HEPABHOMEPHBIC KOJBI, IOMYCKAIOIIWe OIHO3HAYHOE
JEKOJUPOBaHUE COooOIIeHni (MpedrKCHBIE KOJIbI), HCIOIb30BaTh MPOCTEHIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU MPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHHsSI TPH HW3BECTHOM YacTOTE CHMBOJIOB, IOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX ANTOPUTMOB CXKATHS JAHHBIX;

yMEHUE pelllaTh aIrOPUTMHUYECKHUE 3a7aud, CBA3aHHBIC C aHAIM30M rpadoB
(3aauM  TIOCTPOCHHUS ONTHUMAJIBHOTO TIYyTHM MEXIy BepimimHamMu rpada,
OTpEeNeNeHUST  KOJMWYECTBA  PasIMYHBIX  MyTeH  MEXKIy  BepIIMHAMU
OPHUEHTHPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIIONIh30BaTh JACPEBBS TIPH
aHaNMW3¢ W TIOCTPOCHWUU KOJOB W JUIA TPEACTABICHUS apU(PMETHICCKUX
BBIPKEHUI, TIPU PEIICHUH 33]1a4 MMOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHIITHYIO
CTPATETHIO UTPHI;

yMEHUE pas3pabaThiBaTh W pPEaJU30BBIBATH B BHJEC IPOrpaMm 0Oa30BbIE
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B MporpamMMax JaHHbIE PA3IUYHBIX THIIOB C
y4€TOM OTpaHWYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHUM, MPUMEHSTH MPU
pEIICHUH 33]1a4 CTPYKTYPHI JaHHBIX (CIUCKH, CIIOBAPH, CTEKH, OUEPEIH, IEPEBDS),
WCITOJIB30BaTh 0a30BBIE ONEpAlMM CO CTPYKTypaMH JAaHHBIX, TPHUMCHSTH
CTaHJapTHBIC ¥ COOCTBEHHBIC TOAMPOTPAMMBI JIJIT 00paOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpaMM OHOIUOTEKU
MOAMPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpelbl pa3padOTKH, YMEHHE HCIIOIb30BaTh CPEJCTBA OTIIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHMS, YMEHHUE TOKYMEHTHPOBATH IMPOTPAMMBI;

yYMEHHE CO37aBaTh BEO-CTPAHUIIBI;



BJIaJIeHME OCHOBHBIMU CBEJCHHUAMU O 0a3ax [JaHHBIX, HX CTPYKTYpE,
CpeACTBaX CO3/laHUS U PabOThl C HUMH, yYMEHHE HCIOJIb30BaTh TaOIMYHBIC
(penaumoHHbIe) 0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0a3ax JaHHBIX, BHIIOIHATH
COPTHPOBKY U TIOMCK 3amuceld B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAaHHBIX ) U CIIPABOYHBIEC CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMAaTHYECKHE MOJIENHN JIJIsl aHAIIN3a
O0BEKTOB W TPOIECcCOB: (OPMYIHPOBATH LENb MOACTUPOBAHUSA, BBIMOIHATH
aHallu3 pe3yJbTaTOB, IMOJYYCHHBIX B XOJI€¢ MOJCIMPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIIM MOJIEIHUPYEMOMY OOBEKTY WM IPOIIecCy, MPEACTABIATH
pe3yIbTaThl MOJACTUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BaHUEM PA3JIMYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, TIOHUMaHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pa0dOThI, BO3MOKHOCTEH M OTpaHUYEHUS
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O HMHTEJIEKTa B Pa3IMYHBIX 00JacTsX,
HaJIMYUE MPEJCTaBICHUA O Kpyre peliaeMbIX 3a7ad MalIMHHOIO OO0y4YeHUs
(pacnio3HaBaHMs, KIACCU(PUKAIMU U MPOTHO3UPOBAHNS) HATUYME TPEICTABICHUN
00  HUCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHUA B Pa3IUYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
MPOrpamMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchbl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6 0 0
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme 0 0
1.3 KommbrorepHsie cetn 0 0
1.4 WNudopmannonnas 6€30macHOCTb 0 2
Hroro no paszneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 per opvan 19 0 2
KOMIIbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14 0
2.3 KomnbrotepHas apudmernka 7 0
Hroro 1o pasneny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0 0.5
3.2 BcniomoratenbHbIE anropuTMBI 0
3.3 YucieHHbIE METOIBI 0
AnTOpuUTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 0 1
TaHHBIX




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
Htoro no pazneny 14
PesepBHOe Bpemst 14 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
11 WNndopmanus n napopmarioHHse 10 0 55
IIPOIIECCHI
1.2 MopenupoBaHue 8 0 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 0 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 0 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 0 45
POrpaMMHPOBAHHS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
31 Kommnsrorepro-maremaTudeckoe 8 0 2
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 0 4
3.3 Be6-caiiTe 14 0 4
3.4 KomnbsrotepHas rpadpuka 0 3.5
35 3D-MoenupoBanue 0 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecrBo yacos
Ne ni/m Tema ypoka Kourpoubnbie IIpakTHyeckue
Bcero
padoTsbI padoThI

1 TpeboBaHus TeXHUKU O0€3011aCHOCTH U TUTUEHBI IPU pabOTe ¢ KOMIBIOTEPAMHU U 1 0 0
JAPYTUMH KOMIIOHEHTaMHU IIU(PPOBOTO OKPYKEHHS

2 [TpuHIKIIBI PaOOTHI KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM 0 0
OOMeH TaHHBIMH ¢ TOMOIIBIO IMH. KOHTpOIIIephl BHEIIHUX YCTPOICTB

4 ABTOMaTHYECKOE BBIIIOJIHEHNE IIPOIPAMMBI ITPOLIECCOPOM

5 OnepartuBHas, NOCTOSIHHAS U JOJrOBpeMeHHast aMsaTh. KOHTposiepbl BHEIIHUX 1 0 0
ycTpoicTB. [IpsMoit joctyn Kk naMaTu

6 CoBpeMeHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHA 1 0 0

7 [TporpammHoe oOecnieueHre KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U 1 0 0
MOOMJIBHBIX YCTPOUCTB
CucremHoe nporpamMmmHoe obecrieuenue. OnepanuoHHbIE CUCTEMbI
Yrumutel. [paiiBepsl ycTpoicTs. IlapainensHoe nporpaMMHUpOBaHue

10 WNHcTannsuus 1 1enHCTAIUISIUS IPOrpaMMHOI0 00ecredeHus

11 daiinoBsie cucTeMbl. [[pUHIINTIBI pa3MelieHus] 1 UMeHOBaHUsI (PaiiioB B 1 0 0
nonaroBpemMeHHoOM namsTH. [la0noHbI 1715 onucanus rpynn ¢aiiios

12 3akonogarenscTBO Poccuiickoit deneparinu B 001acTH TPOrpaMMHOTO 1 0 0
o0ecrieyeHns U TaHHBIX

13 [TpuHIMIIBI TOCTPOEHUS U alNapaTHbIe KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH. 1 0 0
CereBble MPOTOKOJIBI

14 Cerp UnTEpHET

15 Pasnenenune IP-ceTr Ha MOACETH C TIOMOIIBIO MACOK ITOICETEN




16

CereBoe aIMUHUCTPUPOBAHHE

Bungel nestensnoctu B cetu Mutepuet. CepBucel MHTepHeTa. ['ocynapcTBeHHbIE

17 3JIEKTPOHHBIE CEPBUCHI M YCIYTH

18 Nudopmanronnas 6€301macHOCTh

19 BpenonocHoe nporpamMmmMHOe 00ecIiedeHre U METO Ikl OOPHOBI ¢ HUM

20 [IpakTrueckas paboTa mo TeMe "AHTUBHPYCHBIE POTPAMMBI"

21 Opranuzanus JUYHOTO apxuBa HHPpopManuu. PesepBHOE KOMpOBaHUE.
[TaposibHas 3amuTa apxuBa

22 [[IudpoBanme TaHHBIX

23 Anroputm mmdposanust RSA. Creranorpadus

24 [IpakTrueckas padota no teme "llIudpoBanne naHHBIX"

o5 Wudopmanus, nanusie 1 3HaHus. MHOOpMaIIOHHBIE IPOLIECCH B IPUPOIE,
TEXHHKE U 00I11ecTBe
HenpepbIBHBIE U JUCKPETHBIE BETMYMNHBI U CUTHAIBL. Heo0xoammMocTh

26 TMCKpeTH3any HHPOPMAIINH, TpeTHa3HAYCHHOH [T XpaHeHHS, Iepeaadn 1
00pabOTKH B IUPPOBBIX CUCTEMAX

97 JIBon4HOe KoaupoBaHue. PaBHOMEpHBIE U HEPAaBHOMEPHBIE KOJIbI.
JlexonnpoBaHue COOOIIEHNH, 3aTUCAHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB

98 Ycnosue ®ano. [locTtpoeHne 01HO3HAUHO JEKOIUPYEMBIX KOJIOB C TOMOIIBIO
nepesa. I'pap An. A. MapkoBa

29 Enuaunet u3mepeHus KonmdecTBa HHPOpMannu. AJIQaBUTHBIA MOIXO/ K OIIEHKE
KOJIMYecTBa HHPOpMaIUN

30 Cucrembl CUUCIICHUS

31 [epeBon uncen u3 OTHOW CHCTEMBI CUUCIICHUS B IPYTYIO

39 JIBon4Hasi, BOCbMEpUYHasl ¥ IIECTHAAIATEPUYHAS CUCTEMBI CUUCIICHUS, CBSI3b
MEXTy HUMH

33 JIBom4Hasi, BOCbMEpUYHas ¥ MECTHAANATEPUYHAS CUCTEMBI CUHUCIICHUS, CBSI3b




MCXKIAYy HUMU

HBOI/I‘IHaH, BOCBEMEpHUYHAA U HIECTHAAUATCpUIHAA CUCTEMEBI CHUCIICHHS, CBA3b

34 1 0 0
MEXTy HUMH

35 Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS 1 0 0

36 TpouuHast ypaBHOBEIICHHAsI CHCTEMa CUMCIICHHS 1 0 0

37 JIBOMYHO-ACCATHYHAS CUCTEMa CUMCIICHUS 1 0 0

38 KoaupoBanue TekcToB 1 0 0

39 PactpoBoe kogupoBaHue n300pakeHUI 1 0 0

40 [IpakTryeckas padora o Teme "Jluckperusanus rpadpuieckoit nadopmarmn” 1 0 1

41 IIBeToBbIe MOaenu. BekTopHoe kogupoBanue. @opmatsl daito. TpéxmepHas 1 0 0
rpaduka. OpakraabHas rpaduka

42 KomupoBanue 3Byka. OnieHka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX 1 0 0
MIPH 33/IaHHBIX YaCTOTE JUCKPETH3ALMH U Pa3psIIHOCTH KOJUPOBAHUS

43 [IpakTuueckas padbora no teme "Jluckperusanus 3ByKoBoi HHGopMauun'" 0

44 OcHOBBI anreOpsl JIOTUKU

45 Jlornueckue oneparuu. TaOaUIbl HCTUHHOCTH

46 Jlornueckue BoIpaxeHus. Jloruueckue ToxxaecTsa. JlokazaTeabCTBO JJOTHYECKUX 1 0 0
TOKIECTB C MIOMOIIbIO TaOJIUI] HICTUHHOCTH

47 [TpakTuueckas padota o teMe «llocTtpoenue u aHanu3 TaOJIUIl HICTUHHOCTH B 1 0 1
TaOJIMYHOM IIPOLIECCOPEe»

48 Jlornyeckue orepamnuy 1 orepauy HaJl MHOKECTBaMHU

49 Jloruyeckue onepanuy U onepauy Haj MHOKECTBAMHU

50 3aKoHBI aNreOphl IOTUKU. DKBUBAICHTHBIE MPEOOPA30BAHUS JIOTHUECKUX 1 0 0
BBIpOKECHU I

51 Jlornyeckue ypaBHEHUsI U CUCTEMBI ypaBHEHUI 1 0 0

59 Jlornueckue QyHKITMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX 1 0 0

GbyHKIMI OT KonryecTBa apryMeHToB. [losHbIe cucTeMbl TOTH4ecKuX (QyHKIUN




53

Kanonnueckue hopMsl Jorudeckux BeipakeHHid. CoBepIiieHHbIe
IU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMaJIbHbIE (DOPMBI, AITOPUTMBI UX
MOCTPOECHMSI 110 TabJIMIle HCTUHHOCTH

54
55

Jloruueckue 3JI€MEHTEL B COCTaBe KOMIIBKOTEpa

Tpurrep. Cymmarop. MHOTOpa3psiiHbIN CyMMaTOP

56

[TocTpoeHue cxeM Ha JIOTHYECKUX IJIEMEHTAX. 3aMKCh JIOTHUYECKOTO BBIPAXKEHUS
IO JJOTUYECKOU CXEME

57

58

MI/IKpOCXCMH H TCXHOJIOI'US UX ITPOHU3BOACTBA

[Ipeacrasnenue menbIX Yucen B HaMsATU KoMibioTepa. OrpaHU4eHHOCTh
JMarna3oHa 4ucel Ipyu OrpaHuYeHUH KoJlndecTBa pa3psaaoB. [lepenonnenue
paspsAHON CETKU

59

60

61

be33HakoBbIe M 3HAKOBBIC JIAHHBIC. 3HAKOBBINA OUT. JIBOMYHBIN JOITOTHUTEIHHBIN
KOJI OTPULIATEIIbHBIX YUCEN

IToGuToBBIE TOrMyeckue onepaunu. Jloruueckuit, apupmerndeckuit u
LIUKJIMYECKUH CIBUTH

IudpoBanre ¢ TOMOIIBIO TOOUTOBOH omneparuu «uckirodaromee NI

62

63

Hpe)ICTaBJ'IeHI/Ie " XPAaHCHHUC B IaMATH KOMIIBIOTEPA BEIICCTBECHHBIX YN CEIT

Brinonsenue onepauﬂﬁ C BCIICCTBCHHBIMH 4K CJIaMH, HAKOIIJICHUC OIINOOK npu
BBIYHCJICHUAX

64

[TpakTrueckas padota nmo Teme «M3ydeHue mopa3psIHOro MalTMHHOTO
MIPEACTABIICHUS TEJIBIX M BEIIECTBEHHBIX YUCEI

65

66

Amnanu3 anr OpPHUTMOB

DTanbl pelieHus 3a1a4 Ha KoMiiblotepe. MHCTpyMeHTaIbHbIE CPEACTBA:
TPAHCIATOP, OTIAAAYUK, TPOPUITHPOBIIUK

67

68

Cpena nporpammupoBanus. KoMnmisnus 1 MHTEpOpETanys IpOrpaMM.
Bupryanbsuble Mmammsbl. IHTerpupoBaHHast cpesia pa3paboTKu

MeToasl OTIaIKU ImporpamMmm




69 Turbl nepeMeHHBIX B S3bIKE MPOTPAMMHUPOBAHHUS 1 0 0
70 O6paboTKa LEeTbIX YUCET 1 0 0
71 O06paboTKa BelIeCTBEHHBIX YUCET 1 0 0
72 Cry4aiiHbIe ¥ TICEBAOCITYYaiiHbIC YNCIIa 1 0 0
73 Betenenus. CinoxxHbIe yCIOBUS 1 0 0
74 [ukiel ¢ ycmoBuem 1 0 0
75 [{ukel 10 mepeMeHHOoN. B3anMo3aMeHsIeMOCTh pa3IMuHbIX BHJIOB IIUKJIOB 1 0 0
76 O0paboTka HaTypaIBHBIX YUCEII C UCIIOIH30BAaHUEM [IUKIIOB 1 0 0
77 HaxosxaeHne Bcex mpOoCThIX YMCell B 331aHHOM Auana3zone [Ipaktuyeckas padbota 1 0 05
o Teme «Pemenue 3aau MeTo10M repedopay
78 WuBapuaHT nukia 1 0 0
79 JIoKyMeHTHpOBaHUE MPOTrpamMm 1 0 0
80 OO0paboTka TaHHBIX, XPAHAIIUXCS B (paiiax 1 0 0
81 Pa30uenne 3a1aun Ha m03a0a491 1 0 0
82 Hcnonb3oBaHue cTaHAAPTHON OMOIMOTEKHU S3bIKA TPOTPAMMHUPOBAHHUS. 1 0 0
[Toaxmrouenne 6OUOIMOTEK MOAMPOrPaMM CTOPOHHUX MPOU3BOAUTEICH
83 [TomnmporpamMmel (Tiporieypsl ¥ (pyHKITHH) 0 0
84 [Tonnporpammsl (ipoueypsl 1 (pyHKITUH)
85 [IpakTnueckas padora no teme "Pazpaborka nmoamnporpamm”
86 Pexypcusi. PexypcuBabie 00beKTHI ((hpakTansl). PekypcuBHBIE TPOLIEAYPHI U 1 0 0
¢byskun. Mcnonp3oBaHue cTeKa AJisi OpTraHU3aIUN PEKYPCUBHBIX BHI30BOB
87 [IpakTrueckas padota mo Teme "PekypcuBHBIE TOATIPOTPaMMBI" 1 0 1
88 MoaynabHbIN OPUHIUI OCTPOCHUS IPOTPAMM 1 0 0
89 YucieHHbIeE METOIBI 1 0 0
90 [TpakTuueckas padota mo Teme «HuCICHHOE pelieHIe YpaBHEHU) 1 0 1
91 Hcnonbs3oBanne NUCKpETU3aMU B BHIYMCIUTENBHBIX 3a7a4ax 1 0 0




[TpakTuueckas pabota mo teme «IIpuOamkEHHOE BRIYUCICHUE IJTUH KPUBBIX

92 . 1
riomasei Gurypy»

93 [TpakTuyeckas padora no Teme «Ilorck Makcumyma (MUHUMYMA) QYHKITHI 1

94 O0paboTKa CUMBOJIBHBIX JAHHBIX. AJITOPUTMBI OOpPAaOOTKH CUMBOJIBHBIX CTPOK: 0
NOJICUET KOJIMYECTBA MOSIBIICHUH CUMBOJIA B CTPOKE

95 AAropuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: pa30MeHHe CTPOKH Ha CIIOBA IO 0
pOoOETHLHBIM CHMBOJIAM

96 Anroput™bl 00pab0TKH CUMBOJIBHBIX CTPOK: IIOMCK MOACTPOKU BHYTPU JAHHOM 0
CTPOKH; 3aM€Ha HalJICHHOM MOJICTPOKH Ha JIPYT'YIO CTPOKY

97 IIpakTryeckas pabora no Teme "OO6paboTKa CTPOK € UCIOJIb30BaHUEM (DYHKIIHMIA 1
CTaHJapTHON OMOIMOTEKH s3bIKa IPOrpaMMHUpOBaHus"

98 ['eneparnusi coB B 3aJaHHOM aJi(paBUTE 0

99 MaccuBbl 1 TIOC/Ie€0BaTeNbHOCTH uncell. [IpakTuueckas paboTa 1o reme 05
"3anonHeHue Maccusa' '

100 O06001IEHHBIC XapaKTEePUCTUKNA MACCHBA 0

101 JluHelHbIN NOMCK 3aJaHHOTO 3Ha4YeHus B Maccuse. [IpakTuueckas pabora o 05
teMe "JIuHeHbIN NONCK 3a/1aHHOTO 3HAYEeHUs B MaccuBe" '

102 IIpakTryeckas padora no Teme "[lorck MUHUMaIBHOTO (MAKCUMAIBHOTO) 1
JJIEMEHTA B YHCIIOBOM MaccHuBe"

103 CopTHupoBKa 0JJHOMEPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKH. 05
[IpakTuueckas pabora no teme "[IpocTeie METOIbI COPTUPOBKU MaccuBa' '

104 CoptupoBka ciausiHueM. brictpast coprupoBka Maccusa (anroputm QuickSort). 05
[IpakTrueckas padota mo Teme "bricTpast COpTUPOBKA MaccuBa" '

105 JIBOMYHBIH MTOMCK B OTCOPTUPOBaHHOM MaccuBe. [IpakTuyeckas pabora no Teme 05
" JIBOMYHBIH TOKMCK" '

106 JIByMepHBIE MaCCHUBEI (MaTPHIIHI)

107 AAropuT™Mbl 00pabOTKH MaTpPUIL




108

Pemenue 3aay aHainn3a JaHHBIX

109 CpencTBa TEKCTOBOTO Iporieccopa

110 KomnbroTepHast BEpCTKa TEKCTa 0

111 [TpakTuueckas padbora mo Teme "BépcTka JOKYMEHTOB ¢ MAaTEMATHYECKUMU 1
bopmymamn"

112 HNHCTpyMEHTHI perieH3upOBaHMS

113 [IpakTuueckas padbora no Teme "MHOrocTpaHUYHbIE JOKYMEHTHI"

114 Ob6naunble cepBuchl. KomnekTuBHas padorta ¢ nokymeHtamu. [IpakTrueckas 05
paborta no Teme "KonnektuBHas paboTa ¢ JOKyMeHTaMu'" '

115 AHanu3 JaHHbIX. bonplve TaHHbIe

116 MarmnaHoe 00y4yeHue

117 AHanu3 JaHHBIX C TTOMOIIBIO 3JIEKTPOHHBIX TaOIIHI]

118 [IpakTuueckas padota o TeMe "AHanu3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX 1
(g
IToctpoenue rpadpukos pynkumii. [lpaktuueckas padora no reme "Harmnsinnoe

119 MPEJCTaBICHUE PE3YJIbTATOB CTATUCTUUECKOM 00pabOTKM JaHHBIX B BHJIE 0.5
JUarpamMm cpecTBaMH PEIaKTOpa dJIEKTPOHHBIX TaOIHIl"

120 JIluauu tpenna. Ilpaktuueckas padora no reme "Ilogdbop muHUM TpeHaa, 05
IIPOrHO3UpOBaHueE" '

121 [Tox6op nmapamerpa. [Ipaktuueckas padota mo teme "HucneHHnoe perieHnue 05
ypaBHEHHUH ¢ TTIOMOIIBIO TI0/100pa mapameTpa" '
OnTumu3aIus Kak MOMCK HAMIYUIIero PEelIeHHsI B 3a/1aHHBIX YCIOBHSIX.

122 [IpakTuueckas pabota o Teme "Perienue 3a1a4 ONTUMHU3AIUH C IOMOIIBIO 0.5
ANEKTPOHHBIX Tabnui"

123 PeszepBHOe Bpemst

124 PesepBHOe Bpems

125 PesepBHoe Bpems




126 PesepBHOe Bpems 1 0 0
127 PezepBHOE Bpemst 1 0 0
128 PesepBHOe Bpems 1 0 0
129 PesepBHOe Bpems 1 0 0
130 PezepBHOE Bpemst 1 0 0
131 PesepBHOe Bpems 1 0 0
132 PezepBHOE Bpemst 1 0 0
133 PesepBHOE Bpems 1 0 0
134 PezepBHOE Bpemst 1 0 0
135 PesepBHOE Bpems 1 0 0
136 PezepBHOE Bpemst 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 21.




11 KIIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B Konrtpoabubie  IIpakTuueckue
cero padoThI padoThI

KomnyecTBo nHbOpMaLIHn 0 0
ANTOPUTMEI C)KaTHUS JAHHBIX

3 Anroput™m Xaddmana

4 [IpakTnueckas padora no teme "CrkaTHe JaHHBIX C IOMOILIBIO aIrOPUTMa 1 0 1
Xadpdpmana"

5 Anroputm LZW 1 0 0

5 AJTOpUTMBI CKaTHS NaHHBIX ¢ moTepsimu. [IpakTudeckas paboTa mo Teme 1 0 05
"Cxarue JaHHbIX ¢ motepsmu (aroputmel JPEG, MP3)" '

7 CxopocTh Tiepe1aun JaHHBIX
[TomexoycToiUNBBIE KOJIBI

9 [TpakTuueckas padota o teme "llomexoycToiunBbie KOIBI"

10 Cucrembl. KOMIIOHEHTHI cUCTEMBI U UX B3auMo/ieiicTBue. CuCTeMHBIN 2P QeKT. 1 0 0
VYnpasnenue kak nuHGopMannoHHbIN mporecc. OOpaTHas CBS3b

11 Monenu u MOIeTTUPOBaHUE 1 0 0

12 I'pader 1 0 0

13 Pemenwue 3anay ¢ momorisio rpados 1 0 0

14 JlepeBbst 1 0 0

15 OCHOBBI TEOPUH UTD 1 0 0

16 [IpakTuueckas padbota no Teme "Ilorck BBIUTPHIIIHON CTpaTETUu B UTPE C 1 0 1
notHOU nHpopMaruen”

17 CpencTBa UCKYCCTBEHHOTO MHTEIIIEKTA

18 [IpakTrueckas padota mo Teme "CpeacTBa UCKYCCTBEHHOTO HHTEIIIEKTa"




19

20

dopManuzanus NOHATUS alropuTMa. MamuHa TelOpHUHra Kak yHUBEpCaJIbHas
Mozeib BeluncieHuil. Tesuc Yépua—Tpropunra

[IpakTrueckas padota o teme "CocTaBiaeHUE TPOCTON IPOrPAMMBI TSI
MamuHbl Thropunra

21
22

23

Mammuna ITocra
HopMmanbenbie anroputmbel MapkoBa

ANropuTMHYECKH HEpa3pelIuMBble 3a1a4l. 3aa4a ocraHoBa. HeBO3MOXKHOCTD
aBTOMAaTHYECKON OTIAKU IPOrpaMM

24

25

CII0)KHOCTB BBIYMCIIEHHUNA

[Touck MPOCTHIX YKCEN B 33JAHHOM JTHAITa30HE C IOMOIIBIO AJITOPUTMA «PEIIETO
Opatochena»

26
27

[IpakTuueckas padora no teme "[lorck MpoCThIX YUCEN B 3aJaHHOM Juana3oHe”

MHOI‘OpﬁSpHI{HHe OeJabIC YKncila, 3a1a4u HHHHHOﬁ apI/I(bMeTI/IKI/I

28

[IpakTuueckas pabota no teme "Peanu3zaius BEIYUCIEHUN ¢ MHOTOPa3psAHBIMU
gucaamu"

29

30

CrnoBapu (accoliuaTUBHbIE MAaCCUBBI, OTOOpaXKEHMS). XAII-TaOIUIIBI.
[TocTpoenue anpaBUTHO-YaCTOTHOTO CJIOBAPS IS 3alaHHOTO TEKCTa

[IpakTuueckas pabota no teme "IlocTpoeHune angaBUTHO-YACTOTHOTO CIOBAPS
IUTST 3aJaHHOTO TeKcTa"

31

AHanu3 TeKCTa Ha €CTECTBEHHOM s3bIKE. BblIeeHne nociIe10BaTeNbHOCTEN 110
mabsiony. Perymsipasie Beipakenus. YacTOTHBIN aHAIU3

32
33

[IpakTuyeckas pabota o TemMe "AHalIn3 TEKCTa HA €CTECTBEHHOM s3bIKe"

Creku. AHanu3 NpaBHUIILHOCTU CKOOOYHOTO BBIPpAXKCHUA

34

35

Brruncnenue apuMeTHIECKOT0 BEIPAKEHUS, 3aITUCAHHOTO B TOCT(HHUKCHON
dhopme

[TpakTuueckas pabota o Teme "Brrancnenue apupMeTH4ecKoro BEIpaKeHUs,
3aMMCaHHOTO B MOCTGUKCHOM Gopme"




36
37

Ouepenu. Mcnonp3oBaHue ouepeu s BpEMEHHOIO XPaHEHUS! ITaHHBIX

[IpakTrueckas padota o Teme "Mcnosnbp3oBanue ouepean"

38

39

40

JepeBps. Peanuzanus nepesa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBOonyHbIE
(bunapnbie) nepeBbs. [locTpoeHue nepeBa s 3aAaHHOTO apUPMETHIECKOTO
BBIPKCHUS

[IpakTrueckas padota o Teme "Mcnonb3oBaHue AEPEeBbEB I BBIYUCICHUS
apu(METHUECKUX BbIpaKeHUI"

PexypcuBHbie anroputmel 00Xoza aepeBa. Vcnoiab3oBaHue CTeKa U 0YepeIn JIIs
o0xoma nepena

41

42

43

PexypcuBHbIe aqroputMsl 00xo/a aepesa. Mcrnoab30BaHue CTeKa U Ouepein JUlst
obxoJa gepena

Auroputmbl Ha rpadax. [ToctpoeHne MUHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIIEHHOI'O CBS3HOTO HEOPUCHTUPOBAHHOTO rpada

O6xo0x rpada B riiydbuny. O6xon rpada B IUPUHY

44

45

KonnuecTBo pa3MuHbIX IMyTEN MEXAY BEpIIMHAMU OPUEHTHPOBAHHOIO
AIMKIINYECKOro rpada

Anroput™m JleUKCTpHI.

46

47

48

[IpakTuueckas pabota no teme "BbruncineHue JIMHBI KpaTUalIero MyTH MEXIY
BepirHaMu rpada (anroputm Jeikerpsr)"”
Anroput™ @noiga—Y opuamia

3aayu, pemaeMble ¢ TOMOUIbIO0 AMHAMUYECKOTO MPOTrpaMMHUPOBAHUS:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIHIA

49

50

[IpakTuueckas pabota no Teme "BbruncieHne peKypCcuBHbBIX QyHKIUN C
MTOMOIIBIO AMHAMUYECKOTO TPOrpaMMHUPOBAHUS "

3aznauu, pemaeMple ¢ TOMOUIBI0 JMHAMHUYECKOTO POrPaMMHUPOBAHUS: TIOJICUET
KOJIM4YECTBA BAPUAHTOB

51

[IpakTuueckas padbota no teme "Iloncu€r KoaMUecTBa BAPUAHTOB C IIOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"




3a):[at11/1, peracMbIC C MOMOIIBIO AMHAMHWYCCKOI'O ITPOrpaMMHUpPOBaHUA: 3a1a9n

52 1 0 0
ONITUMH3AINN

53 [TonsTHe 0 mapagurmax mporpaMMmupoBanus. OG30p A3BIKOB MPOrPAMMHUPOBAHUS 1 0 0

54 [TonsaTne 06 0OBEKTHO-OPHUEHTUPOBAHHOM ITPOIPAMMHUPOBAHUHT 1 0 0

55 O0BexThI U Ki1acchl. CBoOICTBAa U METOABI 0OBEKTOB 1 0 0

56 OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3 1 0 0

57 [IpakTuueckas pabota no teme "Mcnonb30BaHre TOTOBBIX KJIACCOB B 1 0 1
nporpamme"”

58 Pa3zpaboTka nporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MTOAX0a 1 0 0

59 [IpakTuueckas padora "Pa3paboTka npocToil mporpaMMsl C UCIIOJIb30BAaHUEM 1 0 1
KJ1accoB"

50 WNukancynauus. [Ipaktudeckas pabota nmo teme "Pa3pabotka kiacca, 1 0 05
HCIOJB3YIOLIEro NHKANCYIALNI0" '

61 Hacnenosanwue. [lomumopdusm

62 [IpakTuyeckas pabora no Teme "Pa3paboTka nepapxuu Kiaccos”

63 Cpenpl ObICTpOit pazpaboTku mporpammM. [IpoextupoBanue untepdeiica 1 0 0
MI0JIb30BATENS

64 [TpoektupoBanue nHTEpPEiica MoIb30BaTEISA 1 0 0

65 Vcnonb30BaHue TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB JUIS TOCTPOCHHUS 1 0 0
uHTepdeiica

66 [IpakTuueckas pabora no Teme "PazpaboTka mporpaMMsl ¢ rpapuueckum 1 0 1
unrepdeiicom”

67 N3ydenne BTOpOTro sS3bIKa IPOrpaMMHUPOBAHUS

68 W3yuenne BTOpOro s3bIKa MPOTrPaMMHUPOBAHHS

69 DTarnbl KOMITBIOTEPHO-MAaTEMAaTHIECKOTO MOICTTHPOBAHUS

70 JluckpeTusanus mpu MaTeMaTHIeCKOM MOJECITUPOBAHNN HEMPEPBIBHBIX 1 0 0

IIponecCoB. MOI[CJ'II/IpOBaHI/IC JABWXKCHUA




71 [IpakTruyeckas pabora o Teme "MoenupoBaHue IBUKeHUs" 1 0 1

79 MonenupoBanue Ouonoruyeckux cucreM. [Ipaktuueckas pabora mo reme 1 0 05
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM" '

73 MatemaTtuueckre MOJIeH B SKOHOMHUKE. BeIUUCIUTEIbHBIC YKCIIEPHUMEHTHI C 1 0 0
MOJICTISIMU

74 BepositHocTHbie Monenu. [IpakTudeckas pabota o reme "MMutanmoHHoe 1 0 05
MOJICJIMPOBaHKE ¢ TOMOIIbIO MeTo1a MonTe-Kapio" '

75 KommbroTepHoe MoieTMpoOBaHUE CUCTEM YIIPABICHHS 0 0

76 O0paboTka pe3yabTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pesiuoHHbIC) 0a3bl TaHHBIX

78 [Touck, coprupoBKa U GUIBTPAIHS TaHHBIX. 3aIIPOCHI HA BEIOOPKY JTAHHBIX. 1 0 0
3ampockl ¢ mapameTpaMu. BeraucisieMmbie ToJist B 3aIIpocax

79 [IpakTrueckas padota o Teme "Pabora ¢ roToBoii 6a30i JaHHBIX" 1 0 1

80 MHuoroTtabnauanbie 6a3bl TaHHBIX. TUIIBI CBsA3EH Mex 1y Tabnuiamu. BaemHmit 1 0 0
Kkimro4. [{emocTHOCTE 6a3hl TaHHBIX

81 [IpakTnueckas padbota no teme "Pa3paboTka MHOTOTaOIM4YHOM 0a3bl JAHHBIX" 1 0 1

82 3anpochl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX 1 0 0

83 [TpakTuueckas padbota mo Teme "3anpockl K MHOTOTA0IMYHOM 0a3e JaHHBIX" 1 0 1

84 S3pIK ynpasneHus qaaHasiMu SQL 1 0 0

85 [TpakTudeckas padbota o Teme ""YrpapiieHUe TaHHBIMH ¢ TIOMOIIBIO si3bka SQL" 1 0 1

86 Hepensitimonnsie 6a3bl JaHHBIX. DKCIIEPTHBIE CUCTEMBI 1 0 0

87 WHTepHEeT-TIPUIIOKESHHUS 1 0 0

88 [ToHsiTHE O CEpBEPHOM U KIIMEHTCKOW YacTsX caita. TeXHOJIOrus «KIMEeHT — 1 0 0
cepBep», €€ TOCTOMHCTBA U HEIOCTATKU

89 OcHoBbl s1361ka HTML

90 IIpakTruyeckas padora no Teme "CozaHue TeKCTOBOM BeO-CTpaHUIIbI"

91

OcHoBbI a361ka HTML




92 OcHogsl si3p1ka HTML 1 0 0

93 [TpakTrueckas padota nmo teme "Co3nanue BeO-CTpaHUIIbI, BKIOYAIOMIEH 1 0 1
MYJIbTUMEUIHbBIE O0BEKTHI (PUCYHKH, 3BYKOBBIE JaHHBIE, BU/IE0)"

9 OcHoBbl KackaaubIx Tadaui cruieii (CSS) 1 0 0

95 [TpakTrueckas padota o Teme "OdopmiIeHHE CTPAHUIIBI C TTOMOIIBIO 1 0 1
KAaCKaIHBIX Ta0muI cTiiiei"

96 Cuenapuu Ha si3b1ke JavaScript 1 0 0

97 Cuenapuu Ha si3bike JavaScript 1 0 0

98 ®dopMbI Ha BEO-CTpaHHUIIC 1 0 0

99 [TpakTuueckas padora mo teme "OOpaboTka JaHHBIX GhopM" 1 0 1

100 Pa3zmenienue BeO-caiiToB. Yciyra XxocTuHra. 3arpyska (aiiaoB Ha callT 1 0 0

101 Kanpuposanue. Hcnpasnenue nepcrnektussl. I'ncrorpamma. Koppekuus 1 0 0
yYpOBHEM, Koppekius 11Beta. O0ecIiBeYMBaHNE IBETHBIX U300PaKEHUM

102 BBox nzo6pakeHuil ¢ UCTIOJIb30BaHUEM PA3IUYHBIX IIU(PPOBBIX YCTPOHCTB. 1 0 05
IIpakTryeckas paborta no Teme "O6padboTka nudpoBbIX hoTorpaduii”

103 Peryms. Pabora ¢ obnactsamu. @unbtpsl. [IpakTuyeckas pabora mmo teme 1 0 05
"Petymb ¢ poBsix Gortorpadpuit”

104 MHuorocnoitasie n3o0paxenus. TexcroBeie ciion. Macka cios. Kanansl. 1 0 0
CoxpaHeHue BBIJICTICHHOW 001acTu

105 [IpakTryeckas pabota no Teme "MHoOrocioiHble H300paxeHus" 1 0 1

106 [ToaroroBka nitoctparuii 11 Be6-caiitoB. [IpakTuueckas paboTa mo Teme 1 0 05
" AHUMUPOBaHHbIE U300pakeHus"

107 Bekrophas rpaduka. Bekropuzaius pacTpoBbIX H300paKeHUN 1 0 0

108 [IpakTnyeckas padora o Teme "BekropHas rpaduxa” 1 0 1

109 [TpuHIMIIBI TOCTPOEHUS U peAAKTUPOBAHUS TPEXMEPHBIX MOJIeIeH 1 0 0

110 IIpakTryeckas padora no Teme "CoziaHue IPOCThIX TPEXMEPHBIX Mojiesei" 1 0 1

111 Cerounble MosienH. Martepuaibl 1 0 0




112

[TpakTudeckas pabora mo teme "Cerounsie Moaenu"

1 0 1

113 MopenupoBaHre HCTOYHUKOB OCBeIIeHU. Kamepbl 1 0 0
114 [IpakTuyeckas padora no Teme "Pengepunr" 1 0 1
115 AnuTuBHBIE TeXHOJ0TUH (3D-puHTEpHI) 1 0 0
116 [TonsATHE O BUPTYANbHOHN PeabHOCTH U AONOTHEHHOW PEeaTbHOCTH 1 0 0
117 PezepBHOE Bpemst 1 0 0
118 PesepBHOE Bpems 1 0 0
119 PezepBHOE Bpemst 1 0 0
120 PesepBHOE Bpems 1 0 0
121 PezepBHOE Bpemst 1 0 0
122 PesepBHOE Bpems 1 0 0
123 PezepBHOE Bpemst 1 0 0
124 PesepBHOE Bpems 1 0 0
125 PesepBHOe Bpems 1 0 0
126 PesepBHOE Bpems 1 0 0
127 PesepBHOe Bpems 1 0 0
128 PesepBHOE Bpems 1 0 0
129 PesepBHOE Bpems 1 0 0
130 PesepBHOE Bpems 1 0 0
131 PesepBHOE Bpems 1 0 0
132 PesepBHoe Bpems 1 0 0
133 PesepBHOE Bpems 1 0 0
134 PesepBHoe Bpems 1 0 0
135 PesepBHOE Bpems 1 0 0
136 PesepBHoe Bpems 1 0 0
0 6.

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136

w




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NMPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

11

1.2

1.3

1.4

1.5

1.6

1.7

[TonrnmMaHue OCHOBHBIX HPUHLMIIOB YCTPOWCTBa M (YHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TECHJIEHIUI
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIAJICHUE HAaBBIKAMH PAaOOTHI C
OTNEPAIMOHHBIMA CHUCTEMaMH M OCHOBHBIMH BHJIaMH TMPOTPAMMHOTO
obOecrieueHus AN peuieHus  yuyeOHBIX 3aJad 1[0  BHIOpAHHOM

crenuaiIn3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX [NpUHOUIIaAX OpraHu3alvi U

Q)YHKHHOHI/IpOBaHHH KOMIIBIOTCPHBIX ceTeit

[ToHrMaHMe OCHOBHBIX IPHHIMIIOB JUCKPETU3AlMH Pa3JIUYHBIX BHIOB
uHpopmarun

[Tonrmanue 0a30BBIX AJITOPUTMOB OOpPAOOTKH YHCIOBOW M TEKCTOBOM
uHpopManuu (3alMCh 4YHWCET B IO3WIMOHHOW CHCTEME CUHUCIICHHS,
JISIIAMOCTb IIEITBIX YHCEN; HAXOXKJICHUE BCEX MPOCTHIX YMCEN B 3aIaHHOM
nuamna3oHe; o00paboTka MHOTOPA3pPSIHBIX —IENbIX YHCEN; aHaIHu3

CHUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOUCKA U COPTUPOBKHU
3HaHue (YHKIMOHATIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPENICTB
cpensl pa3paboTKu

BnageHue OCHOBHBIMH CBEACHHUAMU O 0a3ax HaHHBIX, UX CTPYKTYpeE,

CpeacTBax CO3/IaHus U pabOTHI C HUMHU

ITonnManue BO3MOXKHOCTEN U OFpaHI/ILICHI/Iﬁ TEXHOJIOTUH HCKYCCTBECHHOI'O
HHTCJUICKTAa B Pa3JINYHbIX 06J'IaCT5[X; HaJIM4YHue Hpe)ICTaBJ'IeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOT Ui B Pa3IMIHBIX

npodecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTMHECKMM amnmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJJAHHOI0 HATYpPaJbHOI'O YKCIIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHHS; BBINOJHATH MpPeoOpa3oBaHUsl JIOTMUECKUX BBIPAKEHUH,
HCIOJIb3YSl 3aKOHBI anreOpbl JIOTMKH; ONpEeAeNaTh KpaT4allIuil MmyTh BO
B3BEIICHHOM rpade M KOJMYECTBO MyTell MexXJIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O aIUKIIMICCKOTO rpa(ba

Ymemo




2.1

2.2

2.3

2.4

2.5

YMeHHe HCHOoNab30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS,
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMeHne KiIacCHUIMPOBATh OCHOBHBIC 3a/laud  aHajiW3a JIaHHBIX
(mporHo3upoBaHue, KJIacCU(UKALUS, KJIacTepU3alus, aHamu3
OTKJIOHEHUI); TIOHUMATh IOCJIEAOBATEILHOCTh PELICHHUS 337ay aHalln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOCHHE MOJACIH, TNpPeoOpa3oBaHUE JTAHHBIX,

BU3yalIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJILTATOB

YMmenue onpenensite HHGOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUUIeCcKuX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX [TApaMeTpax AUCKPETU3alun. Y MEHHE
OIpPENENATh CPEOHIO CKOPOCTb IIE€peladyd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTPOUTHb KO/, O6eCHe‘{I/IBaIOH_II/II‘/'I HAMMCHBIIYIO BO3MOKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IIPYU U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue ucnosib30BaTh MPU PELNICHUHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allMCH YHWCEJI, aITOPUTMblI MOCTPOCHUS 3aAlUCH YHCJA B MO3ULIIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa II0
CTPOKE, COZEpKAalllell 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanyru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTU  BBICKA3bIBAHMUS,

COACPKAIICTO IEPEMECHHBIC,; PCHIATHL HECJIOXKHBIC JIOTUICCKHUEC YPABHCHUS

YMeHue pemath ajlropuTMUYECKUE 3aJlaud, CBSI3aHHBIE C AaHAITU30M
rpadoB (3aauu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTEH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHue ucnosib30BaTh IEPEBbS IPU aHATU3€E M MOCTPOCHUM KOJOB U JJISI
MpeCTaBlICHUsT apu(METHUYECKUX BBIPAKCHHUH, TpPH pPEIICHUU 3a1ad
[IOMCKAa U COPTUPOBKH; YMEHHME CTPOUTH AEPEBO WIPBI 10 3aJaHHOMY
aNTOpUTMYy; pa3padaTsiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO

UTPBI

2.9

VYmMmenue AHAJIIM3UPOBATh aJITOPUTMBI C  HCIIOJB30BaAHUCM Ta6J'II/II_I




TPACCUPOBKH; ONPEACNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yJIbTAThI
BBITNIOJTHEHUSI HECTIOKHBIX IIPOrpaMM, BKJIIOYAIOIIMX LUKJIbl, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

211

YMeHue ompenenirtbh CIOKHOCTh HM3y4yaeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepeOopHbIe AITOPUTMBI, JABOUYHBIA MOMUCK) U MPUBOAUTH HPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUSA OHHOﬁ 3aga4u

Brnanenue yHUBEpCadbHBIM — S3BIKOM MPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMU 0 0a30BBIX
TUIAX JIAHHBIX U CTPYKTYpax JaHHBIX; YMEHHUE HCIIOJIb30BAaTh OCHOBHBIC
VOPaBISONUE  KOHCTPYKLUU; YMEHHE  OCYLIECTBIATH  aHAJIHU3
NPEIUIOKECHHOW ~ MPOrpaMMBI:  ONPENENSATh  Pe3yJbTaThl  PaOOTHI
MpOrpamMMbl MPHU 33JaHHBIX MCXOJHBIX JAHHBIX; OMPENEIATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJyYEHUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIaHHBIE, KOTOpble MOTYT MpHUBECTH K oOmuOke B paboTte
MIPOrpamMMBbl; dbopmynupoBaTh  MPEUIOKEHUS O  YIYUIICHHUIO

IIPOrPaMMHOT0 KO/1a

212

YMeHne pealn30oBBIBATH Ha BBIOPAHHOM Ui HM3Y4YCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro ypoBus (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAaOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
U MacCHUBOB: TIIpE/ACTaBIEHHME YHUCJIa B BUJEe Habopa MPOCTHIX
COMHOXMHTEJNEH; Hax0oXJIeHHE MaKCHUMalbHOW (MUHUMAJIbHON) LUQpPHI
HATypaJIbHOTO YHKCJa, 3alIMCAaHHOTO B CUCTEME CUUCIIEHUS C OCHOBaHHUEM,
He mnpeBblmaonM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCuBa WJIM YHMCJIOBOM IOCIEA0BAaTENbHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHET0  apu(METHYECKOTO, MHHHMAIBHOTO |
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA AJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCIIOBMIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; yMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE pa3JIHMYHBIX THIIOB C YYETOM
OTPaHWYCHUH Ha JHMara3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHSTH MPH
peLIeHUH 33/a4 CTPYKTYpPHI JaHHBIX (CHHCKH, CIOBApPH, CTEKH, OUYEpEe.H,
JIepeBbsl); MPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOTPAMMBI JUIS
00pabOTKH YMCIIOBBIX JTAHHBIX W CUMBOJBHBIX CTPOK; HCIOJH30BATH IPH
pa3zpaboTKe mporpaMM OMOTMOTEKH MOAMPOTrpaMM; YMEHHE UCTIOJIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCAC IMMPOrpaMMHUPOBaAHUA

2.13

YMmenune HCIIOJIb30BaTh OJICKTPOHHBIC Ta6J'II/II_[H JUIA aHaJIm3a,
MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO

peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/1ad MPOTHO3UPOBAHUS);




YMEHHE HCIONb30BaTh TaOIW4YHbIE (PENSIMOHHBIE) 0a3bl MAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHue OpraHu30BBIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
514 UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(PPOBBIX  TEXHOJOTHIA;
IIOHUMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIAapCTBEHHBIX

yCIIyT, HUGPOBBIX 00pa30BaTENIbHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Koxa
1

11

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Hudposast rpaMOTHOCTH
OcHOBHbIE TEHJICHIIUU Pa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbHbie

BBIYMCIICHN. MHOrOIpoLeccopHble cucTeMbl. Pactipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

1.2

13

[TpyHIMIBI TOCTPOCHHSI W allapaTHbhle KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie mnporTokodbl. Cerb HWutepHer. Agpecanuss B cetu HHTEepHeT.
ITpotokonsr creka TCP/IP. Cucrema momenusix uméH. Pasnencuue IP-cetn Ha

MMOACETH C MOMOIILIO0 MAaCOK MOACETEH

daitnoBas cucrema. [lonck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs U

nMeHoBaHMs (aityioB B joiroBpeMeHHONW mamsth. LlaGmoHbsl s ommcaHus

rpymi ¢aiinos

14

CKOpOCTI) nepecaayun JaHHBIX. 3aBHCHMOCTh BpEMCHHA nepeaadun oT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

1.5

1.6

udposanne nanHbix. CHUMMeETpUYHBIE U HecuMMeTpuuHble mmdpsl. [ndps

npoctoi 3amenbl. [Iudp Ilesapsa. [ludp Bmwkenepa. Anroputm mudpoBaHus
RSA

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>KI/IBaTL " UCIIPABJIATH OH_II/I6KI/I, BO3HHUKAOMIUEC ITPpH
nepeaaduc NaHHbIX. Paccrosaue XaMMuHra. KO,[[I/IpOBaHI/Ie C IIOBTOPCHUEM OUTOB.

Koasl XomMmuHra

Teopernueckne 0CHOBbI UH(POPMATUKHI

2.1

2.2

JIBonuHoe  koaupoBaHHE. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcnosue ®ano. IloctpoeHne 0HO3HAYHO NEKOAMPYEMBIX KOAOB C IIOMOIIBIO
JepeBa

Teopernueckne mOAXOABI K OIEHKE KoiaudecTBa HH(popmaruu. Eaunuiesi
U3MEpeHusi KonuuecTBa uHpopMmanmu. AnpaBUTHBI MOIXOA K OIEHKE
Koju4yecTBa WH(oOpManuu. 3aKOH aaauTUBHOCTH uWHpopmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cucrembl cuucienus. Pa3BépHyras 3amuch UENbIX MU JIpPOOHBIX YHCEN B
MO3UIIMOHHOM cucteme cuuciieHus. CBoiCcTBa MO3UIIMOHHON 3alUCU YuCa:
KOJMYECTBO UG B 3aMUCH, IPU3HAK JETUMOCTH YHCIa HA OCHOBAHHE CHCTEMBbI
CUHCIICHHsI. AITOPUTM TIEPEBOJIA IIEJIOTO YKcia U3 P-UYHON CHCTEMBI CUUCIICHUS
B JICCATHYHYIO. AJITOPUTM TEepeBOJia KOHEUHON P-nuHO# ApoOU B NECATUYHYIO.

AJNropyuT™M MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-




nuHyto. IlepeBox KoHewHOH aecsiTHUHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs U LIECTHAALATEPUYHAS CUCTEMBI CYUCIICHHUS, CBA3b MEXKAY HUMU.

ApI/I(bMeTI/ILIeCKI/Ie OI€paliru B IMMO3UIIUOHHBIX CUCTEMAX CHUCIICHUSA

2.4

TpOI/I‘-IHaSI YpaBHOBCUICHHASA CUCTCMA CUUCIICHUA. I[BOH‘IHO-I[CCSITH‘IHEISI CHUCTEMA

CUMCIICHUA

2.5

2.6

Komuporanue tekcroB. Konuposka ASCII. OgHoOaliTHbie KogupoBku. CTaHmapT
UNICODE. Komuposka UTF-8. Omnpenenenue wuHpOpManmoHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHII

KonupoBanue nzobpakennii. OneHka nHGOpMaMOHHOTO 00BEMa rpaduIECKUX
JTAHHBIX TPH 3aJJaHHBIX Pa3peIleHUH U TIIyOuHEe KOIUpOBaHMs I1BeTa. LIBeToBbIC
Monenu. KomupoBanue 3Byka. OneHka MH(GOPMAIMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. Ilonstue Bbicka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxaecTBa. Jlornyeckue onepanuu u ornepanyy HaJ MHOXKECTBAMH.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BbIpakeHuil. Jlornueckue ypaBHEHHs U CUCTEMbl YPaBHEHUH.

Jlornyeckre QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GYHKIUI OT KOJIMYECTBAa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBCpIHGHHI)Ie JAU3BIOHKTUBHBIEC W KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

2.9

2.10

2.11

Jlornueckre »IEeMEHTBI B cOocTaBe KowmmbloTepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JIOTMYECKHX 3JIEMEHTAX I10
33JJaHHOMY JIOTUYECKOMY BBIPQXKECHMIO. 3aIUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

Mogenu u mopenupoBanue. llenmn MoaenupoBaHMs. AJNEKBATHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUE, YIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBneHue NaHHBIX (CXEMBbI, TAOIHUIIBI, TPA(UKH).

IIpencraBinenre LEnbIX YWCEN B MaMATH KoMmmbroTepa. OrpaHUYeHHOCThb
Juarna3oHa 4YHUced IpPU OrpaHMYEHUM KojudecTBa paspsanos. llepenosinenue
paspsnHON ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJTHUTEIbHBIN KO/ OTPULIATENIbHBIX YHCEI.

[ToGutoBble JorMueckue onepanuu. Jlorndeckuid, apupmMeTHyecKuii u
nukianyeckuit  capuru. lludpoBanue ¢ mnomoupl0 MOOUTOBON — OHEparuu

«uckinrouaroniee NJIN»»




2.12

2.13

2.14

[IpencraBieHye BELIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Haydaulas 4acTh
U TOpANOK uwMcia. Jlmama3oH 3HAa4eHWH BeUIECTBEHHBIX uyucend. [IpoGiemsr
XPaHEHUs BEUICCTBCHHBIX YHUCEN, CBA3aHHBIE C OrPAHMYEHUEM KOJIMYECTBA
paspsanoB. BeinonHeHue omnepanyii ¢ BEIECTBEHHBIMHM YHWCIIAMH, HAKOIUICHHE

OIITHOOK IIPpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Peuenue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTtpoeHue
ONTUMAJIBHOTO MYTH MEXIYy BeplIMHaMU Trpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX MyTeH MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbsi. bunapaoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoma jaepesa.
[IpencraBnenne apupMeTHIECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

l"pa(i)OB " JCPCBLEB IIPH OIMMCAHUU 00BEKTOB U IMPOLECCCOB OKPYKAOIIECTO MUPa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHOM nHpopManueil. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETHH WIrPbl B TabnuyHOW (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIITHBLIC ITO3ULHUH. Bour PBIIIHBIC CTPATCTHUH

CpenctBa  HMCKYCCTBEHHOTO — WHTelieKkTa. Mpentuduxanmus u  mouck
n300pakeHuid, pacro3HaBanue Jul. Vcnoiap3oBaHWE METOIOB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaronux cucreMax. Vcrnonb3oBaHue METO0B UCKYCCTBEHHOTO

WHTeJIeKTa B poboToTexHuke. iuTepHeT Bemel. Heiiponusie cetu

ANTOpUTMBI ¥ IPOTPaMMHUPOBaHHE

3.1

dopManuzanus MOHATHA alroputMa. MammHa TeIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUM

3.2

OrneHka CIOXKHOCTH BbIUMCIEHHH. Bpems paboTsl m 00BEM ucnonb3yeMoin
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMIITOTHYECKOM CII0)KHOCTH ~ aJITOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHOU
cinoxHoctu. IlepeGopHbie anroputmsbl. IlpuMepsl pa3ITUYHBIX AITOPUTMOB

peuicHu-d OIHOM 3ala4yy, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDb

3.3

3.4

OmnpeneneHre BO3MOXKHBIX pE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMBII>'I pe3ysibTaT

Anroputmbl  00pabOTKM HATypajbHBIX YHCEN, 3alMCAaHHBIX B TO3UIMOHHBIX
cHCTeMaxX CYHCICHHS: pa3OMeHHe 3aliCh YHCIa Ha OTACIbHBIE IHQPHL,
HaXOXJCHHE CYMMBl W TIPOW3BENCHHS NH(p, HAXOKICHHE MaKCHUMaIbHOU
(MUHUMAaNIBHON) U (PBHI.

[IpencraBnenue uyucna B BUAe HaOOpa MPOCTBIX COMHOXKUTENEH. AJTOpUTM




GBICTpOFO BO3BCACHUA B CTCIICHD. ITouck MPOCTBIX YUCCII B 3a/TaHHOM JJHUAIIa30HC

C IOMOIIBIO AITOPUTMA «penIeTo DpaTtocheHar

3.5

MHoropaspsiIHble Leble YUciia, 3a1a4i JITUHHON apupMeTuKu

3.6

3.7

3.8

SI3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxuble ycnoBus. L{ukiel ¢ ycmoBuem. [{ukiibl mo nepeMeHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailiIbI.
daiinoBeie nepemMeHHble ((ainoBeie ykazatenu). UreHue u3 daina. 3anuch B
(aii.

Pa3zbuenue 3anaun Ha noazanauu. [lognporpammel (poueaypsl U GYHKIIUH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

Pexypcusi. PekypcuBHble mponeaypbl u (yHKiuu. Mcrnonb3oBaHue cTeka s

oprann3anv pCKypCHBHBIX BbI3OBOB

Yucnennsle MeToabl. ToyHoe M npubamkEHHOE peleHus 3aaadyu. YuciaeHHoe
pellleHne YpaBHEHHUH C MOMOIIbIO Noja0opa mnapamerpa. UuclieHHblE METObI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnnxEHHOE BBIYMCICHUE JJIUH KPUBBIX. Bplunmcinenue riomaneit ¢uryp c
IIOMOUIBIO YUCJIEHHBIX METOJIOB (METOJ NPSMOYTOJIbHUKOB, METOJ TpameLuii).
[Tonck maxkcumyma (MUHHMYyMa) QYHKIHH OJHOM NEpPEeMEHHON MeToI0M

ITOJIOBUHHOT'O ACJICHUA

3.9

3.10

OOpaboTka  CHMBOJBHBIX  JaHHbIX.  BcTpoeHHble  (QyHKUMM  sI3bIKa
IPOrpaMMHUPOBAHUS /17151 00paObOTKM CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA IOSBIECHUN CUMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJI0OBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJICTPOKH
BHYTpU JaHHOM CTPOKHM, 3aMEHAa HAWJECHHOW MOJCTPOKHM Ha JPYIyl0 CTPOKY.
I'eHeparusi Bcex CJIOB B HEKOTOPOM aji(aBUTE, YIOBJIETBOPSIONIMX 3aJaHHBIM

OrpaHHUYCHUAM. Hpeo6pa30BaHHe quciia B CHUMBOJIBHYIO CTPOKY U O6paTHO

MaccuBbl W TOCIIEAOBAaTENILHOCTH  uucel. Bbruncienne  000OMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH
(CyMMBI, TpOU3BEACHUS, CpEeIHEro apupMETHYEeCKOro, MHUHUMAJIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBIIETBOPSIOLINX
33JJaHHOMY YCJIOBHIO). JIMHENHBIM NOWCK 33aJaHHOTO 3HA4YEHHs B MAcCCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTaMH MacCHMBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHPOBKA OJHOMEPHOTO MaccuBa. lIpocTble MeTOABl COPTHPOBKHU
(MeTon my3bIpbKa, MeETOJ] BBIOOpa, COPTHpPOBKa BcTaBkamu). CoOpTHpOBKa
cnusiaueM. beictpas coptupoBka maccuBa (anmroputM QuickSort). /IBowuHbIi

IIOMCK B OTCOPTHPOBAHHOM MACCHBC

3.11

JIBymepHBIE MacCUBBI  (MaTpHIlbl). AJNTOPUTMBI OOpaOOTKH JABYMEPHBIX




3.12

3.13

MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IpaBUjIaM, MOMCK DJIEMEHTa B JIBYMEPHOM MAaCCHBE, BBIYHMCICHHE MaKCHUMyMa
(MMHUMYMa) U CYMMBI 3JIECMEHTOB JIBYMEPHOTO MacCHBa, IIEPECTAaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL
[TocTpoenwue andaBUTHO-YACTOTHOTO CIIOBAPS JJIsl 33JJAHHOTO TEKCTa

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIPAXKCHHSA. BblumcicHHE
apu(METHYECKOTO BBIPaKEHUS, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp3oBaHue ouepeu A BpEMEHHOIO XpPaHEHUS TaHHbIX

3.14

3.15

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAaJIbHOIO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHPOBAaHHOTO Tpada. KommuecTBo pa3muyHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AIropurm
JlerkcTpsl

JHepeBbs. Peanuszanus nepeBa C IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBomdHbIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO ApUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE alropuT™MBbl 00X0/a aepeBa. Mcnonab3oBanue creka u

ouepeau s 00xoza iepeBa

3.16

3.17

I[I/IH&MH‘I@CKOG IIporpaMMHUpOBaHruC KaK METOJ PCHICHUA 3aaa4 C COXpPAaHCHUEM
MMPOMCIKYTOUYHBIX PE3YJIbTATOB. 33,[[8.‘11/1, peuacMbIC C IMOMOIIBIO TUHAMHUYECKOI'O
nporpaMMHUpOBaHUsA: BBIYUCICHUEC PECKYPCUBHBIX (bYHKLIPIfI, MOACYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlINN

[Tonatne 00 OOBEKTHO-OPUEHTHUPOBAHHOM NpOrpaMMupoBaHuH. OOBEKTH H
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaOoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.

HHKchyJIHI_[I/IH, HacCJICcJ0BaHUC, l'IOJ'II/IMOp(l)I/BM

4.1

4.2

WHdopmanoHHbIE TEXHOJIOTUU

AHnanu3 naHHbIX. OCHOBHBIE 3a/a4d aHalW3a JAHHBIX: IPOTHO3MPOBAHHUE,
Kiaccuukanus, Kiactepusalnus, aHanu3 oTkioHeHuil. IlocnenoBarenbHOCTH
peIICHUA 3aaa4 aHalIn3a JaHHBIX: C60p MEPBUYHBIX JAaHHBIX, OUYMCTKAa U OLICHKA
KauecTBa JaHHBIX, BbIOOp M (WMJIM) TOCTPOEHHE MOJENU, Mpeodpa3oBaHUe
JaHHBIX, BU3yaJIM3allMsl JaHHBIX, MHTEpIpeTauus pe3ynbraroB. [Iporpammubie
cpeactBa u MHTepHeT-cepBUCHl Uil 00paOOTKM M MpPEACTABICHHS JIaHHBIX.

Bonwsmue manasie. MammaHOE 00yUueHne

AHanmM3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOnHIl. BeruucieHue CyMMel,
cpenHero  apudMeTHyecKoro, HaubOonbliero (HAaMMEHbBINETO)  3HAYCHUS
nuamnasoHa. Berancnenue kodpdunMeHTa KOPpENsaIuu JIBYX PSJIOB JTaHHBIX.

[TocTtpoenne crombuaThIX, JTUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue




4.3

4.4

rpadukoB ¢pyakiui. [Tonbop MTUHUM TpeHIa, pelIeHre 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3allMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

Juckperuzanuss NOpd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHS. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHUKE. BbluMcIuTeNbHBIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBagpaToB. OIEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0BEKTOB M TMpPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

BepositHOCTHBIE MOJEIH. Metonrsl Momnrte-Kapio. MurtanmonHoe

MojienpoBanue. CHCTEMBI MaCCOBOTO OOCTYKUBAHHS

4.5

TabnuaHbIe (peNsuOHHBIC) 0a3bl JaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 omHoThnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmunpel. Pabota ¢ roroBoit
0a30ii naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [loMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  IMapamMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabiuunble 0a3bl JaHHBIX. TUIBI CB3ell Mexay Tabnuuamu. BHemrHuit

kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexcroBbiii mpoueccop. CpencrtBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBmia UUTHUPOBAaHUS MCTOYHMKOB U OQopMiIeHHs OuOIuorpagpuueckux

CCBIJIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



