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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no mHpopmaTuke (yriayOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOM  00pa3oBaTeNbHOM  MpPOrpaMMbl  CpPEAHEro  OOIIero
oOpazoBanus, npeactaBieHHbix B @I'OC COO, a Takke ¢denepaibHoi padoyeit
IPOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuH(pOpMaTHKE Na€T MNPEACTaBICHUE O UEIX, OO0mIen
cTpaTernu OOy4YeHHUs, BOCHHUTAHUA M Pa3BUTHS OOY4YaIOIIUXCS CpPEICTBAaMU
yueOHoro npenmera «MudopmaTuka» Ha yriyOiIEHHOM YpOBHE, yCTaHABIMBAET
o0s3aTeNbHOE peMETHOE coJiep>KaHue, peaycMaTpuBaeT ero
CTPYKTYPUPOBAHME IO pa3jiesiaM U TeMaM Kypca, ONpeAeseT pacupeeieHue ero
1o kjaccam (rogam M3y4yeHus), J1a€T MPUMEPHOE PACIPEEICHHE YUEOHBIX YacoB
0 TEMaTUYECKUM pas3fellaM Kypca U PEKOMEHAYEMYHO (IIPUMEPHYIO)
MOCIICIOBATEIbHOCTh ~ HUX  M3Y4YeHHS C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTMKM y4yeOHOro Impolecca, BO3PACTHBIX
0COOEHHOCTEH 00yYarOIMUXCS.

[Tporpamma o uHGOpMaTHKE ONpeAeseT KOMUYECTBEHHbIE U KaueCTBEHHbBIE
XapaKTepUCTHKU y4eOHOT0o MaTepHaia JUIsl KaXkJI0ro roja u3yueHusi, B TOM 4HCIie
JUISL COJIEpP KATeNIbHOTO HAMOJHEHUs Pa3HOro BUJA KOHTPOJA (IMPOMEXYTOUHOU
aTTeCcTalluu oOyyJaronuxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
rocyJapcTBEHHOM UTOroBoi arrecrauuu). [IporpamMma no unpopmaTuke sBIsSETCSA
OCHOBOW JUII COCTaBJICHHWS ABTOPCKUX YYE€OHBIX NPOrpaMM U YYEOHHKOB,
HOYPOYHOI'0 IUIAHUPOBAHUSI Kypca YUUTENIEM.

HNudopmaTuka B cpegHem o01ieM o0pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKK KaK HAYYHOM JUCHUIUIMHBL, H3ydarolleu
3aKOHOMEPHOCTH MPOTEKAHUSI U BOZMOXXHOCTH aBTOMATU3ALMKU WH()OPMAITMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  NpPUMEHEHHs  WUHMOPMATHKH, TMPEXKAEe  BCEro
uH(OPMAaIIMOHHbIE TEXHOJIOTHH, YIIPABIEHUE U COLIMANIbHYIO cepy;

MEXAUCIUIUIMHAPHBIA ~ Xapakrep HWHOOPMAaTUKA U HHPOPMALHUOHHOM
NEeSATENBHOCTH.

Kypc nndopmatuku st ypoBHS CpelIHEro oOIero oOpa3oBaHMs SBISAETCS
3aBepUIAlONIMM 3TallOM HENpPEpPhIBHOW MOJrOTOBKM 00ydYaromuxcsi B oO0jacTu
uH(OPMATUKKU U MHPOPMALUMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHM, ONMUpaeTcs
Ha coJiepkaHue Kypca MH(OOPMATUKK YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
ONMBIT  TOCTOSSHHOTO  MPUMEHEHUs  MH(OPMALHNOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM, JaéT TEOPETHUUECKOE OCMBICICHHE, MHTEpIpETalnio U 00o0IIeHne
ATOTO OIbITA.



PesynpraTel  yriayOn€HHOTO ypOBHA HM3y4YeHHs ydeOHOTO MpeaMmeTa
«MupopmMatrkay OpPHUEHTHUPOBAHBI HA TMOJYYEHUE KOMIIETEHTHOCTEH IS
nocjieaywieil npopecCUOHATbHOW JIESITEIbHOCTH KAaK B paMKax JaHHOU
PEeIMETHON 00JIaCTH, TaK M B CMEXKHBIX C HeHl o0macTsx. OHU BKIIFOYAIOT B CeO:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU U 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTPOUTCS JlaHHAas TMpeaMeTHas 00JIacTh, PacIO3HABAHME COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3ITMUHBIE TTOIXO0/IbI
K U3YYCHUIO SIBJICHUMN, XapaKTEPHBIX JJI1 U3y4aeMOU MpeIMEeTHOM 00IacTu;

YMEHHUE pellaTh TUMOBBIE TMPAKTHYECKHE U TEOPETUYECKHE 3ajadd,
XapakTepHbIE JUIsI HUCIOJIb30BAHUS METOJAOB UM HMHCTPYMEHTapus JaHHOU
peIMEeTHON 00JacTH;

HaJu4Yue TPEACTaBICHUM O JaHHOW IPEeAMETHOM O00JIaCTH Kak IeJI0CTHOM
TeOpUu (COBOKYIMHOCTH TEOPHi), OCHOBHBIX CBS3SX CO CMEXHBIMH 00JIACTSIMU
3HAHUM.

B pamkax yrimyOGn€HHOTO ypoBHSI W3yueHUs WH(MOpPMATHKUA 00eCreunBaeTCs
1ieJIeHaNpaBlIeHHAs MOJATOTOBKa OO0y4YaroIIMXCA K MPOJOJDKEHHI0 00pa3oBaHUs B
opraHm3anusx  npodeccuoHaIbHOrO  O0pa3oBaHUsA 1O  CHEHHAIBHOCTSIM,
HETMOCPEJACTBEHHO CBS3aHHBIM C IUMPOBBIMU TEXHOJOTHSIMU, TAaKUM Kak
IporpaMMHasi MHXEHEepHs,, HHPOpMalUOHHAs 0€30MacCHOCTb, MH(POPMALIMOHHBIE
CHUCTEMBbl M TEXHOJOTHUU, MOOWIbHBIE CHUCTEMBl W CETH, OOJIbIIIME JaHHBIE U
MalIMHHOEe O00y4YeHUe, TMPOMBIIUICHHBIM WHTEPHET BeIllel, WNCKYCCTBEHHBIN
WHTEJUUIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHUKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMbI PACIpPEEAEHHOIO peecTpa, TEXHOJIOTUU BHUPTYyadbHOU U
JIOTTIOJTHEHHOM PEabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mpeamera «Hudopmatuka» Ha
yrayOonéHHOM  ypOBHE CpemHero o0miero oOpa3oBaHus — OOecredeHue
JTadbHEUIero pa3BUTHS WH()OPMAIIMOHHBIX KOMIETEHIIMM OO0ydYaromerocs, €ro
TOTOBHOCTH K JKM3HU B YCJIOBHUSIX pa3BUBAloOIIErocs HHGOPMAIIMOHHOTO 00IIeCTBa
U BO3pacTalollel KOHKYpPEHIMHM Ha pBhIHKE TpyJa. B cBsi3M ¢ 3TUM H3ydeHUE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHMMAaHUU POJIU
uHpopMaThky, UHPOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBIIIICHUS;

chOpMHUPOBAHHOCTh YMEHHI pa3iaudarh (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BHUJIETh WX CBSI3b C KPUTEPUSMH OICHUBAHUS U CBS3b
KPUTEPUEB C OMPEICTIEHHON CUCTEMOU IIEHHOCTEN, TPOBEPATH HA IOCTOBEPHOCTH U
0000611aTh nHPOPMAIIHIO;



C(OPMUPOBAHHOCTh  NIPEJACTABICHUA O BIHUAHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTUA Ha KU3Hb 4YeJOBeKa B OOIIECTBE, MOHUMAaHUE COLMAIBHOTO,
SKOHOMHUYECKOTO, MOJUTUYECKOTO, KYJIbTYPHOIO, IOPUIAMYECKOr0, MPUPOJHOIO,
HPrOHOMHYECKOr0,  MEOUUMHCKOr0 U (DU3UOJIOTMYECKOr0  KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALMOHHBIX TEXHOJIOTHA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIO/ICH, BOBJICUEHHBIX B CO3JAaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIIpOCTpaHEHUE HH(OPMAIIH;

CO3JaHHME YCIIOBUW NJisi pa3BUTHUSl HABBIKOB y4€OHOM, MPOEKTHOM, HAy4dHO-
UCCIIEJIOBATENILCKOM U TBOPYECKOW AESITEIbHOCTH, MOTHUBALMU OOYYarOIIMXCSA K
CaMOpa3BUTHIO.

B conepxanuu yueOHoro mpeamera «MHdopmaThka» BBIIEISIOTCS YETHIPE
TEMATUYECKUX pa3iena.

Pasnen «IlludpoBasi rpamMOTHOCTB» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYIHX 3JEMEHTOB LHU(PPOBOTO  OKPYXKEHHs, BKIOYas
KOMITbIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu VHTEepHET M UCHOJB30BAHUIO HWHTEPHET-CEPBUCOB, WHMOPMAIMOHHON
0€30I1aCHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ceOs
NOHATUHHBIN amnmapar HMH()OPMATUKH, BOIMPOCH KOJIMPOBaHUSA HWH(GOpMALUH,
u3MepeHus MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JIOTUKA U
KOMITBIOTEPHOT'O MOJECIUPOBAHUS.

Paznen «AJropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIpaBiI€H HAa Pa3BUTHE
QIITOPUTMHYECKOIO0 MBIIUICHHUS, pa3pa0OTKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(opMupOBaHHE HABBIKOB peaM3alliy MPOTrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MHpopmManMoHHBIE  TEXHOJOTMH»  TIOCBAIIEH  BONPOCAM
OpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUW, pPEaTM30BAHHBIX B MPUKIATHBIX
IPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4axX aHAIU3a
JAHHBIX, HMCMOJIb30BAaHUIO 0a3 JAHHBIX U JJIEKTPOHHBIX TAOJUIl NI PEIICHUs
NPUKJIAJAHBIX 3a7a4.

B npuBenénHoM nanee coaepxanHuu ydueOHoro npeamera «MHpopmaTikay
KYpPCUBOM  BBIJICJICHBl  JIONOJIHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYI0 IpOrpaMMy OOyUEHUs, HO MOTYT OBbITh MPEIOKEHBI I U3yUEHUS
OTJIEIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

YrinyOnéHHbli  ypoBeHb U3y4YeHUS HWH()OPMATUKH PpPEKOMEHAyeTCs IS
TEXHOJIOTUYECKOTO0  MPO(QUIsl, OPUEHTUPOBAHHOIO HAa  HMH)XXEHEPHYIO U
UHPOPMAITMOHHYIO CGepbl NeATEIbHOCTH. YTIIyONEHHBIH YypOBEHb H3YUYCHUS
uH(pOpPMATHKK O0ECIIEYUBACT: TOJATOTOBKY OOYYalOlIUXCs, OPUEHTHPOBAHHBIX Ha



CHEIMATBHOCTH B 00JIacTU MHGOPMALMOHHBIX TEXHOJOTHH M HH)KEHEPHbIE
CHENUATbHOCTH, Y4YacTHE B IPOEKTHOM M UCCIIEIOBATEIbCKON NESITEeIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPaBJICHUSIMU OTpacid HUHOOPMAIMOHHO-
KOMMYHUKALIMOHHBIX TEXHOJOTUH, TOATOTOBKY K YYaCTHIO B OJIMMIIMA/IAX U Cllaye
EnuHOro rocy1apcTBEHHOr0 3K3aMeHa 1o MH(GOpMaTHKE.

[TocnenoBaTenbHOCTh HM3Y4YEHHs] TEM B Mpefeliax OJHOro roja oOydeHus
MOXXET OBITh M3MEHEHa [0 YCMOTPEHHIO YYHUTENs NpH TOJArOTOBKE paboueit
IPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMS.

OO11ee YnciIo YacoB, PEKOMEHJOBAaHHBIX JUJISl U3y4eHUs UH(pOpMaTHUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hegento), B 11 knacce — 136 yacos (4 yaca
B HEJIEITIO).



COJEPXXAHME OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTDH

TpeboBaHus TEXHUKM OE30MACHOCTM W TUTHEHBl T1pu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTAMU HIU(PPOBOTO OKPYKEHUS.

[IpuHuMnIBl pabOThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don HeiiMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OmnepaTuBHasi, TMOCTOSIHHAs W JOJrOBpeMeHHass mamsiTb. OOMEH JaHHBIMHU C
OMOIIbI0 KH. KOHTpOJIepsl BHEMHUX YCTPOUCTB. [IpsAMoit 1ocTyn K maMsTy.

OCHOBHBIE  TEHJCHIMA  Pa3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHU.
[TapannenbHbIe BBIYMCIICHUS. MHoromnponeccopHbie CHUCTEMBI.
CynepkomnbioTepsl. Pacnipesien€éHHble BBIUUCTUTENbHBIE CUCTEMBI U 00pabOTKa
OonpImIMX JAaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpOWCTBA W HUX pOJb B
KOMMYHHUKAIUSIX. BcrpoenHnbie KOMITBIOTEPHL. MUKpPOKOHTPOJLIEPHI.
PoGotusupoBanHbie TPOU3BOICTBRA.

[IporpammHuoe obecrieueHrne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
nporpaMMHOro obecnedeHuss U ux HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
obecrieyeHuss MOOWIBHBIX ycTpoicTB. [lapamienbHoe mNporpamMMupOBaHUE.
CuctemHoe mnporpammHoe oOecrneueHue. OnepalioOHHbIE CUCTEMBI. Y TUIIUTHI.
HpaiiBeppl  ycTpouictB. MHCTausiuuss W = JAEUHCTALULALMSA  HPOrPAMMHOIO
o0ecrneveHusl.

daitnoBbie cuctembl. [IpUHIMIBI pa3MenIeHUss U MMEHOBaHHUS (ailioB B
nosnroBpeMenHoi namsitu. [1labnons! ayist onucanus rpymnmn Gpanios.

[IporpammHoe oOecneuenue. JIuleH3nupoBanue MPOrpaMMHOTIO 0O0eCrIeYeHNU s
u uudpoBsix pecypcoB. Ilpomnpuerappoe u  cBOOOAHOE MPOrpaMMHOE
obecrieuenne. KomMepueckoe 1 HEKOMMEPUECKOE UCIIOIB30BaHUE MTPOTPAMMHOTO
obecnieueHuss W I1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIWBacMas
3aKOHOAATENBLCTBOM Poccuiickoit denepannn 3a HENMPABOMEPHOE UCIIOIb30BAHUE
IPOrPaMMHOTO o0ecredeHus U UG POBBIX PECYPCOB.

[IpuHUKIBI TOCTPOEHUS U AlMApaTHblE KOMIIOHEHThI KOMITBIOTEPHBIX CETEM.
CereBbie npoTokonsl. Cets MHTEpHET. Anpecauus B cet MuTepHeT. IIpoToKoib
creka TCP/IP. Cucrema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacetn ¢ moMompro Macok mnoxaceren. CereBoe
agMUHUCTpUpoBaHue. [loyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuusi CBsA3U € y3i0M ceTth. OmnpeneneHue mapuipyTa JIBHXKEHUS
MaKETOB.

Bunet  nmestenpHoctm B cetu WutepHer.  CepBucel  MHTEepHeTa.
['eoundopmaimoHHbie cUCTEMBI. ['€0IOKAIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



(HampuMep, JIOKalusi MOOWJIBHBIX TENEPOHOB, OMpENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasieil), MHTEpHET-TOPTOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBEHHBIE JEKTPOHHBIE CEPBUCHI U yciayru. ColuaibHbIE CETH —
opraHu3ainusi KOJUIEKTUBHOTO B3aWMOJEUCTBUS W oOMeHa maHHbIMU. CeTeBoi
OTUKET: TpaBWia TMOBeJAeHUs B KuOepmpocTpaHcTBe. [Ipobrema mMOAIMHHOCTH
nosrydeHHon nHdopmaruu. OTKpeITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE M 3KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIorui. OO0Iue npoOsiemMbl 3aluThl
uHpopManmn  u  uHbOpMaMOHHONW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uHhOpMAITM B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uH(popMaIIMOHHBIX ~ cucTeMmax. [IpaBoBoe oOecrieueHne HHGOPMAIIMOHHON
0€30IacCHOCTH.

[IpenotBpainieHue HECAHKI[MOHUPOBAHHOTO JocTyna K JIUYHOM
KOH(PUACHIIMATBbHOW MH(OpMaIINK, XpaHAIIEHCs Ha MEPCOHATLHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoHcTBax. BpemoHocHoe mporpaMmHoe obOecrieueHne U CrocoObl
O0psOBl C HUM. AHTHBUPYCHBIE Mporpammbl. Opranuzaiusi JAYHOTO apXHuBa
uHpopmanuu. PezepsHoe konupoBanue. [laponpHas 3anmra apxusa.

[lIudppoBanue naHHbIX. CHMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[Mudper npocroir 3amensl. [udpp Lesaps. udp Bwukenepa. Anroputm
mmdpoBanus RSA.

Teopernveckune 0CHOBbI MHPOPMATHKH

Nudopmariusi, nanusie u 3HaHUA. MHDOpMalMOHHBIE TPOLIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE W JAUCKPETHBIE BEIWYMHBI W CUTHaIBL. HeoO0XoaumocThb
JTUCKpEeTU3aluu WHGOpMaIuU, MpeAHa3HAYCHHOW IS XpaHEHHUs, Mepelnayud u
00paboTKH B ITU(GPOBBIX CUCTEMAX.

JlBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlekonupoBanue COOOIIEHUM, 3aMMCaHHBIX C MOMOIILI0O HEPAaBHOMEPHBIX KOJIOB.
Ycenosue @ano. [loctpoeHne OAHO3HAYHO NIEKOAMPYEMBIX KOJOB C ITOMOIIBIO
nepeBa. EnuHuIbl n3MepeHust KonndecTBa nHpopManuu. AndaBUTHBIA MOAXOM K
OIIEHKE KOJIMYeCTBa MH(POpMAIIIH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LENbIX W JpPOOHBIX YHUCET B
MO3UIMOHHON cucteme cuucieHus. CBONCTBA MO3UIMOHHOW 3alKlCy YHUCTa:
KOJIMYECTBO HU(P B 3alUCH, NMPU3HAK JEITUMOCTH YMCIA HA OCHOBAHUE CUCTEMBbI
CUMCJIEHUA. AJIITOPUTM IEPEBO/IA LIEJIOT0 YKHCIIA U3 P-UYHOI CUCTEMBI CUHUCIICHHS B
JNECATUYHYI0. AJITOPUTM TEpeBoja KOHEYHOM P-wuHONM 1apoOu B JECATUUYHYIO.
AJITOpUTM TIEPEBOJIA LEIOr0 4YHMCIa W3 JECITUYHOW CUCTEMBbI CUUCICHUS B P-
nuynyto. llepeBony koHewHOUW pecatuuHo Jpodu B P-nunyro. JIBomuHas,
BOCBMEpPHYHAS M LIECTHAALATEPUYHAS] CUCTEMBI CUMCIICHHUS, CBSI3b MEXKY HUMHU.



ApudmMernueckre ornepanydyd B TMO3UIIMOHHBIX CUCTEMAaX CUUCIEHUSA. TpouyHas
YPaBHOBEILICHHAs! CUCTEMA CUUCIICHHS. JIBOMUHO-IECATUYHAS CUCTEMA CUUCIICHMUS.

Konuposanne TtekctoB. KommpoBka ASCII. OpHoOaillTHBIE KOJIUPOBKH.
Crapmapt UNICODE. Kommposka UTF-8. Ompenenenue HHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHU.

KomupoBanne  m3o0paxkenuit. OreHka  WHGOPMAIMOHHOTO  00BEMa
rpauuecKkrX JaHHBIX MPHU 33JJaHHBIX Pa3pelIeHUH U ITyOnHEe KOJUPOBAHMUS 1IBETA.
[IBeToBrie Moaenu. BektopHoe xoaupoBanue. dopmarsl rpaduueckux ¢haisios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Koauposanue 3Byka. Ouenka nH(HOpMaLMOHHOTO 00bEMAa 3BYKOBBIX JTaHHBIX
IIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PAIHOCTH KOJAUPOBAHUSI.

Anrebpa noruku. [loHsTue BbICKa3biBaHMs. BbickasbiBaTenbHbIE (OPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHMS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. TaOmHIbl UCTUHHOCTH. Jlornueckue BbIpaKEHUS.
Jlornueckue TtoxkaecTsa. JlOKa3aTesnbCTBO JIOTMYECKUX TOXKAECTB C ITOMOIIBIO
Ta0JIMIl UICTUHHOCTH. Jloruueckue onepanuu u ornepanuy HajJl MHOKECTBAMH.

3aKoHBI anreOpbl JIOTUKUA. DKBUBAJICHTHBIE MPEOOpPA30BAHMS JIOTMUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHI.

Jlornyeckue QpyHKUIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTMYECKHX
GyHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI TOTUYECKUX (HYHKITHM.

Kanonnueckue  Qopmbl  joruueckux  BbipakeHuil.  CoBeplleHHBIC
JTU3bIOHKTUBHBIC W KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, aJITOPUTMBI HX
MOCTPOEHUS MO TA0IUIE UCTUHHOCTH.

Jlornyeckue »>aeMEHTBl B cocTaBe Kommbiorepa. Tpurrep. Cymmatop.
Mmuoropa3psaseii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX 3JIEMEHTax II0
3aJIJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3allUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBiieHre LENBIX YKMCEN B MaMATH KOMIbiOTepa. OrpaHUYEHHOCTH
Mana3oHa 4KCeJ IpU OrPAaHMYEHUWH KOJWYecTBa pas3panoB. llepenonnenue
pa3psTHOM ceTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. JIBOMYHBIN
JOTIOJIHUTENIBHBIA KO/ OTPULIATEIbHBIX YUCEN.

[TobutoBbie noruueckue omnepauuu. Jlornyeckuid, apupmMeTHuyeckuii u
nukindeckuid  casuru. [lludpoBanme ¢ mnomomplo TOOUTOBOM —omepanuu
«uckimovaronee M.

[IpencraBiieHre BELIECTBEHHBIX YKCEN B MaMsITH KOMIIBIOTEpA. 3Hauallas
4acTh W MOPSAOK yucia. J[Mama3zoH 3HaueHUW BenlecTBEHHBIX uncen. [Ipobremsr
XpaHEHUs1 BEIIECTBEHHBIX YHCEJ, CBSA3aHHBIE C OIPAHUYEHUEM KOJIUYECTBA
pa3psanoB. BblllonHEeHHEe omnepaiuil ¢ BEIIECTBEHHBIMU YHUCJIaMHU, HAKOIUICHUE
OIIHUOOK TP BBIYUCTICHUSX.



AJITOPUTMBI H IPOTPAMMMPOBAaHHE

OmnpeneneHne BO3MOXKHBIX PE3yJbTATOB pabOThl MPOCTEHIIMX aJITOPUTMOB
YIpPaBJIEHUsT HCIOJHUTEIIMH M BBIYHMCIHUTENBHBIX alropuTMoB. OrnpeneneHue
UCXOJHBIX JaHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMBbIil pe3yJIbTar.

Oranbl pelIeHus 3aJad Ha KoMmbloTepe. MHCTpyMeHTalbHBIE CPENCTBA:
TPAHCIATOP, OTIAAUUK, mpoPmupoBIMK. KoMmumisius W HWHTEpHIpeTanus
nporpaMm. BupTyasibHble MallIMHBI.

WurterpupoBanHas cpena pa3paboTku. Meroabl OTIAAKA HPOrpamM.
Hcnonb3zoBaHue TpaccupoBOYHbIX Tabmuu. Otinagounbii BbIBOA. [lomaroBoe
BBITIOJIHEHUE MTPOrpaMMbl. TOYKHM ocTaHOBaA. [[pOoCMOTp 3HAYEHMI IEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tumbsl JgaHHBIX:
LEJIOUYHCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIC, JIOTUYECKHE. BeTBieHus.
Cnoxnple ycnoBus. ILluxkmer ¢ ycinoBuem. LlUkiabl 1O MEpEeMEHHOM.
B3anmo3aMeHAEMOCTh  pa3snMYHBIX  BUAOB  LMKJIOB. VHBapumaHT  IUKIIA.
CocTaBieHue LUKIA C HUCIOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 MHBapUaHTa
LUKIIA.

JlokyMeHTHpOBaHUE IPOTrpaMM. Hcnonp3oBanue KOMMEHTApHUEB.
[loaroroBka onucaHust NPOrpaMMbl U HHCTPYKIIMH IS ITOJIb30BATENS.

AnropuTMbl 00pabOTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3ULUOHHBIX
CHUCTEMAax CYHUCICHUA: pa30MeHHEe 3amuch 4Hcia Ha OTHeNbHble LUQPHL,
HAaXOXJEHUE CYMMbI W TIpoM3BeleHUS 1U(Dp, HAXOKIACHUE MaKCUMAaJIbHON
(MUHUMAJIBHOM ) IUGPHI.

HaxoxneHue Bcex MpOCTBIX YMCEN B 3aJaHHOM Auanas3oHe. IIpeacrasienne
qucia B BUAE€ HAOOpa MPOCTHIX COMHOXKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHUS
B CTECIICHbD.

OOpaboTka JaHHBIX, XpaHamuxcs B (aiinax. TekcToBbie U JBOUYHBIC (DAMITHI.
daitnoBbie mepemMeHHbIe ((PailnoBbie ykaszartenu). Urenue u3 (aitna. 3anuch B
Gaiin.

Pa3ouenue 3agaun Ha noazagauu. [logmporpammel (Ipoueayphl U PYyHKIIHMH).
Pexypcusa. PexypcuBHbie 00bekThl ((pakransl). PexypcuBHbIE mporeaypsl u
¢bynkuuu. Mcronb3zoBaHue cTeka Juisi OpraHu3alui PeKypCUBHBIX BI30BOB.

Hcnonb3oBaHue cTaHgapTHOW OMOIMOTEKM A3bIKA MPOrpaMMHUPOBAHUS.
[Tonkntouenne  OMOMMOTEK  MOANPOrPAMM  CTOPOHHUX  IPOU3BOJUTENEH.
MoaynpHBIM DPUHIKAN TOCTPOEHUS MPOTPAMM.

Uucnennoble MeToabl. TouHoe U TPUOIMKEHHOE pEIICHUs 3a/auu.
UuclieHHbIE METOJIbI pEelIeHUs] YpaBHEHHI: MeTO/] epedopa, METO 1 MOJIOBUHHOTO
neneHus. [Ipubnmxk€HHOE BBIUMCICHHE JJIMH KPUBBIX. BhluncieHue miomanen
buryp ¢ NOMOUIbIO YHCICHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOJ



tpanernuii). [louck Makcumyma (MUHUMYMa) QYHKIIMA OJHOW TEPEMEHHOMN
METOJIOM IIOJIOBUHHOT'O JICJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMM  sI3bIKA
IPOrpaMMUPOBAHUS ISl 00paOOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTpPOK: TOJCYET KOJMYECTBA IMOSBICHUNA CHMBOJIA B CTPOKE,
pa30bueHre CTPOKM Ha CJIOBa IO MPOOENbHBIM CHUMBOJIAM, MOUCK MOJCTPOKU
BHYTPHM JIaHHOH CTPOKM, 3aMEHA HANJECHHOW IIOJACTPOKM Ha JAPYIYIO CTPOKY.
['enepanusa Bcex CJIOB B HEKOTOPOM ali(haBUTE, YIOBIETBOPSIIOUIMX 3aJaHHBIM
orpanndeHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIIEIOBATENFHOCTH YHced. Bpruncnenne 0000IMIEHHBIX
XApaKTEPUCTHK AJIEMEHTOB MAaCCHUBA WM YHMCIOBOM MOCIEI0BATEIBHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHEr0 apUPMETHUUECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIIETBOPSIOIIMX 3a/laHHOMY YCIIOBHIO).
JInHEeWHBIN MTONCK 33IaHHOTO 3HAYEHHS B MACCHUBE.

CoprupoBka oHOMepHOro Maccua. IIpocTeie MeTOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
breictpas coptupoBka MaccuBa (anmroputm QuickSort). JIBOMYHBIM MOUCK B
OTCOPTHPOBAHHOM MAacCCHBE.

JIBymepHble MaccUBBbl (MaTpuupbl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MacCHBOB: 3aIll0JIHEHUE JBYMEPHOI'O YHCIOBOTO MACCHBA IO 33/IaHHBIM IIPaBUJIaM,
IIOUCK 3JIEMEHTA B JBYMEPHOM MAacCUBE, BBIUMCIICHHE MakcuMyMma (MUHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, NEPECTAHOBKAa CTPOK M CTOJOIOB
JIBYMEPHOT'O MacCHBa.

NudopmanmoHHbIe TEXHOJIOTUH

TexcroBbiii mporieccop. PenaktupoBanue u Qopmaruponanue. IIpoBepka
opdorpapuun u rpammatuku. CpeicTBa NOHUCKA M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnons3oBanue  crwiei.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOCkM, orjaBieHue. KosuiekTuBHasi paboTa ¢ JIOKYMEHTaMHU.
HMHCTpYyMEHTBI PELIEH3UPOBAaHUsSI B TEKCTOBBIX Iporeccopax. OOsayHble CEPBUCHI.
HenoBass mnepernmcka. Pedepar. [IpaBuna uuTHpOBaHUS HUCTOYHHKOB U
opopmieHus Oubnuorpapuyeckux ccpuiok. OQopMieHue CHucKa JIUTEpaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTa. TE€XHHYECKHE CpENCTBa BBOJA
TekcTa. CrHenualu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHX
TEKCTOB.

AHnanmu3 naHHbIX. OCHOBHBIE 33/1aud aHAIM3a JAHHBIX: NPOTHO3HPOBAHUE,
kinaccudukanus, KiacTepuszanus, aHanu3 OoTkIoHeHuil. [lociemnoBarenbHOCTH
pelIeHHs 3a7a4 aHaldu3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUMCTKA U OILICHKA
KayecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3YyaJIM3alMsl JAaHHBIX, HHTEpIpETalus pe3ynbTaToB. IIporpammublie cpencTtsa u



WHTEPHET-CEPBUCHI I 00paOOTKM U TIPEICTaBICHUS JaHHbIX. bombiye naHHbIe.
MammnHoe o0yuenue. MHTeIeKTyanbHbIi aHaIU3 TaHHbIX.

AHaJIU3 JJaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaOJUIl. BbluncieHue Cymmbl,
cpeaHero apupMeTH4YeCKOro, HauOoJIbIIEro (HAMMEHBIIET0) 3HAYCHUS THana3oHa.
Brraucnenne koddduimenta Koppensiuu IBYX psAnoB gaHHBIX. [locTpoenue
CTONIOYATHIX, JMHEHYATBIX U KPYToBbIX sauarpamm. I[locTpoenue rpadukos
bynkuuii. [Togbop nuHUM TpeHaa, pelIeHne 3a1a4 TPOTHO3UPOBAHUSI.

UuciieHHOE pellIeHHe YpaBHEHUH C TIOMOIIBI0 MOJ00pa mapamerpa.
OnTuMu3anus Kak MOMCK HAWIYUIIEro pelieHus B 3aJlaHHbIX yciaoBusx. [leneBas
byHkuus, orpanuueHus. JlokampHbe U TIOOATBHBIH MHUHHUMYMBI I€JEBOU
dbynkuuu. Pemenue 3a1a4 onTUMHU3AIUMU C TTOMOIIBIO 3JIEKTPOHHBIX TaOIUII.

11 KJIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teopernyeckne MOAXOAbl K OLEHKE KOJMYecTBa HUH(GOpMaUU. 3aKOH
agnutuBHOCTH MH(MOopMmaruu. @opmyna Xaptiau. MapopManus u BEpOSTHOCTS.
®opmyia [llenHoHa.

Anroputmbl cxatus JaHHbIX. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKaTHUS JNAHHBIX C IOTEPSMH. YMEHBUICHUE
rIyOMHBI KoJupoBaHus 1Beta. OCHOBHBIE Hien anroputmoB cxarus JPEG, MP3.

CkopocTh Tmepeaadyd JaHHBIX. 3aBUCHMOCTb BPEMEHHM IE€peAadyd oOT
UH(POPMAITMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTUK KaHana CBsA3M. [IpuumHbI
BO3HMKHOBEHHUsI OMIMOOK Mpu Tmepefadye JaHHbX. Kojabl, MO3BOISIONINE
oOHapy>XMBaThb W HUCIPaBJIATh OIMIMOKH, BO3HUKAIOUIME NPHU Neperaye daHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl X3MMuHra.

Cucrembl. KomMmoHeHTBI cuCTEMBI W HX B3aumojeicTBue. CHUCTEMHBIN
s dexT. Ynpapnenue kak nHGOpMaIMOHHbBIN Tipotiecc. OOpaTHast CBSI3b.

Mopenun u MmoaenupoBanue. Llens moaennpoBanusi. COOTBETCTBHE MOJAEIH
MOJIEIUPYEMOMY OOBEKTY WJIM MpoIecCy, Lelu MoaenupoBaHus. dDopmanusaius
IIPUKJIAIHBIX 3a]a4.

[IpencraBinenue pe3ysibTaTOB MOJCIUPOBaHMS B BHUAE, YAOOHOM MJis
BOCIIPUATHUS YesloBEKOM. ['padmueckoe npeacTaBieHue JaHHbIX (CXeMbl, TaOIHUIIbL,
rpaduxn).

I'padbl. OcHoBHBIE nOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MATpHI, CIHACKOB CMEXHOCTH. Pemenue
ATOPUTMUUYECKUX  3a7ad, CBS3aHHBIX C aHaiu3oM TIpadoB (MOCTpOCHHE
ONTHUMAJIBHOIO TYTH MEXJIy BeplIuHaMu rpada, OmNpeleseHue KOJIUYecTBa
Pa3IMYHBIX IyTE€d MEXAY BEpPUIMHAMH OPHEHTUPOBAHHOIO ALMKIMYECKOTO

rpada).



JlepeBbs. bunapaoe aepeBo. JlepeBbst momcka. CrmocoObl 00Xoja Jaepesa.
[IpencraBnenne apudpMeTUYECKUX BBIPAKEHUN B BUJE JepeBa. JMCKpEeTHbIE UTPbI
JIBYX UTPOKOB C MoJiHOU uH(popmarueit. [loctpoenue nepesa nepedopa BapuaHTOB,
ONUCAHUE CTPATETUU UTPHI B TAOJIMUHOU (popMe. BBHIMTPHINIHBIE U MPOUTPHILIHBIE
MO3UILIMU. BBIUTPBILIHBIE CTPATErvHU.

CpenctBa UCKYCCTBEHHOr0 MHTEIUIEKTa. CepBUCHI MAlIMHHOTO MEPEBOJA U
pacrio3HaBaHusl yCTHOU peud. KorHuTHUBHBIE cepBUCHL. MaeHTH(uKams U Mouck
U300paXeHuH, pacro3HaBaHKe I, CamooOyyaromuecs CHUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HMrpax. lMcmomp3oBaHne MeETON0B
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00ydYaromMx cucremax. Vcmonb3oBaHHe METOIOB
HCKYCCTBEHHOI'0 MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemiei. [lepcrnekTuBbl
Pa3BUTHS KOMITBIOTEPHBIX UHTEILIEKTYJIbHBIX cucTeM. HeilpoHHbIE CETH.

AJITOPUTMBI U IPOrPAMMMPOBaHNE

Qopmannzanus  NOHATHSA — amroputma.  Mammbaa  TeropuHra  Kak
YHHUBEpCalibHast MOJIeJIb BerunciaeHnil. Tesuc Yépua—Twropunra.

OneHka CII0KHOCTH BhIUMCICHUN. BpeMs paGoTel U 00BEM HCIONB3yeMOM
naMsTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMITOTUYECKOM CIIOKHOCTH QITOPUTMOB. AJTOPUTMBI  MTOJIMHOMHAIBHOU
cinoxHocTH. Ilepebopuble anroputmbl. [Ilpumepsl pa3iIWyHBIX aJTOPUTMOB
peLIeHus OJTHOM 3a1a4M, KOTOPbIE UMEIOT PA3JINYHYI0 CIOXKHOCTb.

[Touck mOpoCTHIX 4YHCEN B 3aJaHHOM JUAIa30HE C MOMOILIBI aIrOpuTMa
«petrero DparocheHay.

MHoropa3zpsaHbie Leable YUCa, 3a1a4d JUIMHHOW apu(METUKH.

CnoBapu  (accolMaTWBHBICE MACCHBBI, OTOOpaKEHWs). XOUI-TaOJUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS JJI 33JJaHHOTO TEKCTAa.

Crekn. AHanmu3 TPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. Brruncienue
apu(PMETHUECKOTO BhIPAXKEHHUS, 3aMMCAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenu. Mcnonb3oBanue ouepenu Juisi BpeMEHHOTO XpaHEHUS JaHHbBIX.

Anroputmel Ha Tpadax. [locTpoeHne MHHHMAIBHOTO OCTOBHOTO JE€peBa
B3BEIICHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOTO rpada. KomamdecTBo pazmuyHBIX
nyTel MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AlMKINYECKOro rpada. AJroputm
JIeHKCTpBL.

epeBpsi. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. JIBOUUYHBIE
(bunapubie) nmepeBbs. [locTpoeHue nmepeBa mJiA 3aJaHHOTO apU(PMETHIECKOTO
BbIpaKeHUs. PekypcuBHBIE anroputMbl 00xoja jaepeBa. Mcmonbp3oBaHue cTeka u
ouepean s 00xona aepesa.

JluHamuyeckoe MNporpaMMUpOBaHME KaK METOJl peueHus 3adad C
COXpaHEHUEM MPOMEXKYTOUHBIX PE3YyJbTATOB. 3aJauM, PEUIaeMbleé C MOMOIIbIO



JTUHAMUYECKOTO TMPOTrPAMMHUPOBAHMS: BBIUMCICHUE PEKYPCHUBHBIX (DYHKIIUH,
NOACYET KOJIMYECTBA BAPUAHTOB, 3aJa4l ONTUMHU3ALUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA M METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paGoTka mnporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO MOJAXO/A.
Wukancynsius, Hacjae0BaHue, MOTUMOPHU3M.

Cpenbl ObicTpod pa3paboTku mporpamm. llpoexktupoBanue wuHTEpdeiica
noJyib3oBaTens. Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  3JIEMEHTOB  JUIS
oCTpoeHUst uHTepdeiica.

O630p  s3bIkOB  mporpammupoBanus.  [lonsitue o  mapaaurmax
IpOrpaMMHUPOBAHUS.

HNudopmManuoHHbIE TEXHOJIOTHH

Dtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOr0  MOJEIMPOBAHMS: IOCTAHOBKA
3ajaud, pa3paboOTKa  MOJEIM, TECTUPOBAHHE  MOJIEIH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB MOJIEINPOBAHUS.

Juckpetuzanusi OpU MaTEMATHYECKOM MOJIEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue JBWKEHHUS. MoaenupoBaHue OHOJOTUYECKUX
cucteM. Maremarnuyeckue  MOJEIM B SKOHOMHUKE.  BbluncnurenbHble
HKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB AKCIEpUMEHTAa. MeToJ HaMMEHBIINX KBaJIPaTOB.
OneHka 4YHUCJIOBBIX TApPaMETPOB MOJECIHUPYEMBIX OOBEKTOB M MPOIECCOB.
BoccranoBieHne 3aBUCUMOCTEN T10 pe3yJibTaTaM dKCIIEPUMEHTA.

Beposatnoctaeie  Mozenu.  Mertonst  Monte-Kapio.  MimMuranmnonHoe
MozenupoBaHue. CHCTEMbI MACCOBOT'O OOCTYKUBAHUS.

Tabnuunble (penanuoHHBIC) O0a3bl JAaHHBIX. 1abnauIla — TPeJCTaBICHHUE
cBeleHnil 00 OOHOTHIHBIX 00bekTax. Iloine, 3amucek. Kirou tabaumel. Pabota ¢
roToBoil 0a3oii JaHHBIX. 3amoiHeHue Oa3bl JaHHBIX. [loMck, copTUpoOBKa WU
(GuabTpanMs NaHHBIX. 3aIpOChl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpamu.
Brruucnsemsie moss B 3ampocax.

MHororabnuunbie 0a3bl JaHHBIX. THIBI CBSA3€HM MEXAY TaOIUIIaMH.
Buemnnii kiatou. LlenoctHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nurtepuer-npunoxenus. [lonsTre o cepBepHON M KIMEHTCKOW 4acTAX CauTa.
TexHo0rusl «KJIMEHT — CepBEpP», €€ TOCTOMHCTBA M HeNOoCTaTKU. OCHOBBI S3bIKa
HTML wu kackamubix ta0nun ctuwieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pa3mernienne BeO-caliToB. Y ciayra XocTuHra. 3arpy3ka ¢aijioB Ha CaT.

BBon m300pakeHui ¢ WCIMOJIB30BAHUEM PA3IMYHBIX ITU(POBBIX YCTPOUCTB
(mdpoBbIX (poToanmaparoB U MHUKPOCKOIIOB, BUICOKaAMEp, CKAHEPOB M JIPYTHUX



ycTpoiicTtB). I'padmueckuii penakrop. Paspemenue. Kaapuposanue. Mcnpasienue
nepcrekTuBbl. I'mcrorpamma. Koppekuuss  ypoBHEH, KOpPpEKLHMs  IIBETa.
OOeciBeunBaHue LBETHBIX H300paxkeHuil. Perymb. Pabora ¢ oOnactsamu.
OUNbTPSL.

MHorocnolinble n3o0paxenus. TexcroBble cion. Macka cios. Kanausbl.
Coxpanenue BbifienieHHONW oOnactu. [loaroroBka wimrocTparuii s BeO-CalTOB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bektopnas rpaduka. IlpumutuBbl. W3meHeHue mopsaka 3JIE€MEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnmuposka. Kpussie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. BekTopuzaius pacTpoBBIX U300PaKEHUM.

[IpyuHIUMIIBI  TIOCTPOEHHUS W PEOAKTUPOBAHUSA TPEXMEPHBIX  MOJIEIICH.
Cerounble Mojmenu. Marepuanbl. MoJIenTMpOBaHUE HWCTOYHUKOB OCBEILICHMUS.
Kamepsl. ApautuBnble TexHosioruu (3D-npuntepsl). [loHsaTne o BUpTyadbHOU
PEaTbHOCTH U JOTIOJHEHHOW PEaJbHOCTH.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMBI 110
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yibTaThl  OTPAXKalOT TOTOBHOCTh M CIIOCOOHOCTh
o0ydJaronmxcsi pyKOBOJCTBOBATHCA CPOPMUPOBAHHON BHYTPEHHEHW TMO3UITUEH
JUYHOCTH, CHCTEMOW IEHHOCTHBIX OpHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM  POCCHICKOTO
o011ecTBa, paclIMPEHNE KU3HEHHOIO ONbITA M ONbITA JESITEIBHOCTU B IpOLECCEe
peasM3auuy  CpeACTBaMU  y4yeOHOTO MpeAMETa OCHOBHBIX  HANpaBJICHUU
BOCIIUTATEJIbHOM JI€SITENbHOCTH.

B pesynbrate wu3ydeHuss HHPOPMATUKHA HA YPOBHE CpPEIHEr0 OOIIETo
oOpazoBaHus y oOyuaronierocss OyayT chOpMUPOBaHBI CIEAYIOIINE JIMYHOCTHBIC
pE3yNbTATHI:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBaKCHHE
3aKOHa M TPaBOMNOpsAJKa,  COOJIIOJIGHHE  OCHOBOIOJAralIIUuX  HOPM
MH(OPMAIIMOHHOIO MpaBa U UH(HOPMAIIMOHHON O€3011aCHOCTH;

TOTOBHOCTh MPOTHBOCTOATH HJAEOJOTUU SKCTPEMHU3MA, HAlMOHAIM3MAa,
KceHO(hoOuM, AUCKPUMHUHAIIMK TI0 COIMAIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJbHOM MPOCTPAHCTBE;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHUE K HICTOPUYECKOMY HACIEIUI0, JOCTHKEHUIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHSIX, IOHUMaHWE 3HAaUCHUsI UHPOPMATUKU KaK HAyKH
B KM3HU COBPEMEHHOT'0 OOIIECTBA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBE/ICHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYyalMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHONIEHHWE K MHUpY, BKJIIOYAas JCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JIUYHBIE BUJBI UCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO HAa HCIOJIh30BaHUN MH(DOPMAITMOHHBIX TEXHOJIOTUH;

5) pu3u4YeCKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb  37I0pOBOr0 M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOT'O OTHOILUEHUS K CBOEMY 3J0pOBbIO, B TOM UYHCIE 3a CYET



coOroeHus TpeOOBaHMI OE30IMaCHON JKCITyaTalldd CPEICTB MH(DOPMAIIMOHHBIX
1 KOMMYHMKAIITMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHMBHOM [EITEILHOCTH TEXHOJOTHMYECKONW M COIMaIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHSTH TaKyIO 1€ TEIbHOCTD;

uHTepec K cdepam mpodeccHoHaTbHON JIeATeIbHOCTH, CBS3aHHBIM C
WH(POPMATUKOHN, NpOrpaMMUpPOBAHHEM U HWH(OOPMAIIMOHHBIMH TEXHOJIOTUSIMH,
OCHOBAaHHBIMU Ha JOCTIKCHUSX HAyKu HHPOPMATUKU M HAYYHO-TEXHHYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit mpodeccun u
peanu30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

OCO3HaHHE TJI00AJTLHOTO XapaKTepa 3KOJIOTHYSCKHX IPOOJIeM M IyTeH HX
pelieHus, B TOM 4YHCIE C Yy4€TOM BO3MOXKHOCTEH  HMH(pOPMAIMOHHO-
KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH, JOCTHIKCHHSIM HAy4YHO-TEXHHUUYECKOI'o Mporpecca Hu
00IIIEeCTBEHHON MPAKTUKH, 32 CYET TOHUMAHUS PO HH()POPMAIIMOHHBIX PECYPCOB,
WH()OPMAIIMOHHBIX TPOIECCOB M HH(GOPMAIMOHHBIX TEXHOJOTHM B YCIOBHUAX
uu(ppoBoii TpaHChOpMAIIMU MHOTUX C(eEp )KU3HU COBPEMEHHOIO 00ILIECTBA;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIBHOCTH, T'OTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO M UCCIIEIOBATEILCKYIO JIESITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE.

B mponecce n0CTHXKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHMSI MPOTPaAMMBI
no wuHopMaThke Yy OOYYarOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUJIEKT, Mpenoiararonuii chopMupoBaHHOCTb:

CaMOPETyJIUPOBAHUS, BKJIOYAIONIEIO CAMOKOHTPOJb, YMEHHUE MPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEWCTBOBATh, UCXOJS W3 CBOUX
BO3MO>XHOCTEH;

SMIATHH, BKJIIOYAOIIEH CITOCOOHOCTh MMOHUMATh SYMOIMOHAIBLHOE COCTOSTHUE
JPYTUX, YYUTBIBATH €r0 MPHU OCYIIECTBICHUHM KOMMYHHUKAIIUU, CIOCOOHOCTH K
COYYBCTBUIO U CONEPEIKUBAHMUIO;

COITMAIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITE HHTEPEC U pa3peniaTb KOHMIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHwss WHPOPMATHKHA HA YPOBHE CPEIHETO OOIIETOo
oOpazoBanusi y oOydvaromerocss OyayT cQopMUpOBaHBI METaNpeIMETHbIE
pe3yibTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YYEOHBIX ICHCTBUSAX, & UMEHHO —
NO3HABaTeIIbHbIC  YHUBEPCAJIbHBIC ydYeOHBIC JICWCTBUSA, KOMMYHUKATHBHBIC
yHUBEpCAIbHBIC Y4YeOHBIC NCUCTBUS, PETYISATHUBHBIC yHUBEPCAIbHBIC Y4YCOHBIC
JEHUCTBUSA, COBMECTHAS IEATEIHHOCTD.

ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIE YUeOHbIE IeiiCTBHS

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSATETTLHO  (OopMyJNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBEHHBIM IPU3HAK WJIM OCHOBAaHMS JJii CPaBHCHHS,
KJaccuuKanuy u 0000IIeHHUS;

OTIPENCISITh IENN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU UX
JOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHUBACMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepPHAIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICITEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCTEACTBUN ACSTEIHHOCTH;

KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBHUAX  peajbHOTO,
BHUPTYAJIbHOT'O 1 KOMOMHUPOBAaHHOTO B3aMMO,ICHCTBHS,

pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKHU3HEHHBIX MTPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIAJICTh HABBIKAMH YUE€OHO-HCCIIEI0BATEIIBCKON U MMPOCKTHOM JESITEIIbHOCTH,
HaBBIKAMH  paspelieHuss NpoOjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOIOB PEIICHUS TPAKTUICCKUX 3a]1a4, IPUMCHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

OCYIICCTBJIATh PA3JIUYHBIE BUJBI JESITCIHHOCTH TIO TOJYYEHHUIO HOBOTO
3HaHUWSA, €ro HMHTEPHpETauu, NPeoOpa3oBaHUI0 M NMPUMEHEHUIO B PA3TUYHBIX
y4eOHBIX CHUTyalusX, B TOM YHCIIC TPH CO3JaHUU YYEOHBIX U COIMAIBHBIX
IIPOCKTOB;

(GbopMHpPOBATh HAYYHBI TUT MBINIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUECBBIMU TTOHATHIMU U METOJIaMH,

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3a7ayd B 00pa30BaTEIbHOM
NEATETBHOCTH U KU3HCHHBIX CHTYaIIUsX;



BBISIBIISITh TIPUYMHHO-CJIICACTBEHHBIE CBSI3M M aKTyallM3UpPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHhI I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMETPhbl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPHUOOPETEHHBIH OIIBIT;

OCYIICCTBIIATH IICJICHANIPABICHHBIA IMOWCK TIEPEHOCa CPEJCTB U CIOCOOOB
nercTBUS B MPO(ECCHOHAIBHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTHYECKYIO OOJACTH
KHU3HEACITSILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MpEIaraTb OPUTHHAIBHBIC MOJAXOIbI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMTYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanmeii:

BJIQJICTh HaBBIKAMH TOJyYEHUST HHPOPMAIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENILHO  OCYIICCTBIISTH  TOWCK,  aHallu3, CHUCTEMAaTH3aluio |
WHTEPIPETANNUIO HHPOPMAIIMH PA3TNIHBIX BUIOB U (OPM MPEACTABICHHUS;

co3daBaTh TEKCTHI B pPa3IUYHBIX (dopMarax ¢ y4ETOM Ha3HAYCHUS
uHQOpMaAIlMM U TICJICBOM  ayJUTOpUM, BBHIOMpas ONTUMAIBHYIO  (GOpMy
NIPEJICTABJICHUS U BU3YATH3AIHH,

OIICHMBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh MH(POpPMAIMH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAITBHO-3THYECKUM HOPMaM;

WCIIOJIB30BaTh  CpeACTBa  WH(MOPMAIIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a9 ¢ COOMIOJICHHeM TpeOOBaHUW JSPrOHOMHKH, TEXHUKH O€30MacCHOCTH,
THTHCHBI, pPECypCOCOCpPeKCHHS, TPABOBBIX W  OTHYCCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MacHOCTH;

BIAJCTh  HABBIKAMH  PACcO3HaBaHWA W 3amUThl  WHOOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIbHbIC yqeﬁnme JeHCTBUSA

1) o0menme:

OCYILECTBJISITh KOMMYHHUKAIIMHU BO BCeX chepax *KU3HHU;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, IMMOHWMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyallud |
cMSAT4YaTh KOH(QIUKTHI;

BIIQJIETh  pa3IMYHBIMU  CclocobamMu  OOIIEHHST U B3aUMOJICUCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(MDJIUKTHBIE CUTYaIUU;



Pa3BEPHYTO M JIOTUYHO H3JIarath CBOK TOYKY 3PEHHUSA C HCIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MMOHUMAaTh W KMCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMATHUKy M METOABI COBMECTHBIX JCHCTBHH ¢ y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJI0T0 YJICHA KOJJICKTUBA;

NPUHUMATh I1€M  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJAWHUPOBATh JIEUCTBUS MO HX JOCTH)KECHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacrpesiensaTh pojld ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAuye€CTBO CBOEr0 BKJIaJa M KaXKJIOr0 y4YaCTHMKA KOMAHILI B
00IIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE MPOEKTHI, OLECHHMBATh WJAEHU C TO3HWIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECCKOW 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETHYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE eiiCTBUSA

1) camoopranusauus:

CaMOCTOSITEJIbHO OCYUIECTBIIATH [MO3HABATEIbHYIO JI€SITEIbHOCTh, BBISBISATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JESATeIbHOCTH U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO ~ COCTABJISITH IUIAH  PEIICHUS NpodieMbl €  YUYETOM
UMEIOIIHXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieaTh OCO3HaHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLIEHNE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYIAUIUU B
pa3HBIX O00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTbD,
OIIEHUBAaTh COOTBETCTBHUE PE3YyJIbTATOB LEISAM;

BJIaJ€Th HABbIKAMM  TIO3HABATEIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEpLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX PpE3yJNbTaTOB U



OCHOBaHMI, UCIOJIb30BaTh MPUEMBI pedIeKCUU NI OLEHKH CUTYyalluu, BhIOOpa
BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATH PEIICHUS 10 UX CHIXKCHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpU aHaIU3€ pe3yJIbTaToB
NEATEIIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MPUHUMATh ceOsl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl APYTMX TNpPH aHaIN3€ pPe3yJIbTaToB
NEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIMUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU JPYTOro YeJOBEKa.

HPEIMETHBIE PE3YJIBTATHBI

B mnpouecce uzyuenus kypca MHGOPMATHKU YriyOJI€HHOrO ypoBHS 6 10
Knacce oOydarolMMHCA  OyOyT  JOCTUTHYTBI  CIEAYIOLIME  IIPEIMETHBIE
pe3yabTaThI:

BJA/ICHUE IMPEICTaBICHUSMH O PO MHGPOpMAlMU U CBSA3aHHBIX C HEH
IPOLECCOB B NPUPOJIE, TEXHUKE M OOLIECTBE, MNOHATUAMU «HHPOpMALU»,
«MH()OPMALIMOHHBIA  TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cUCTeMHBIN AP (DeKT», «MHPOPMALIMIOHHAS] CHCTEMA), KCHCTEMA YIIPaBJICHUSY;

BJaJIeHUE MeToJaMu TMoucka wuHpopmanuu B ceTu HHTepHeT, ymeHue
KPUTHYECKU OIIEHUBATh UH(OPMAIINIO, TOJyYEHHYI0 U3 ceTh VHTepHeT;

yMEHUE XapaKTepu3oBaTh OoJblIME JaHHbIE, TMPUBOJUTH HPUMEPHI
UCTOYHUKOB MX TIOJyYEHUS] M  HANpaBJIEHUS HCIOJIb30BAaHUSA, YMEHUE
KJIacCU(UIMPOBATh OCHOBHBIE 3a/lauyd aHajlv3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJIaccu(puKanus, KJIacTepHU3anus, aHaINu3 OTKJIOHEHUN), NOHUMATh
HOCJIEI0BATENbHOCTh PELICHUS 3a/1a4 aHaJIn3a IaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OUMCTKAa M OIEHKAa KauecTBa [aHHBIX, BBIOOP W/WIM TMOCTPOEHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3allMsl JaHHbBIX, MHTEPIPETALMS PE3YyIbTaTOB;

NOHUMAaHHE OCHOBHBIX MPHHIIMIIOB YCTPONCTBA U (PYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUI;

BJIaJICHUE HaBbIKAMU PabOThI C OMEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMU TPOrPpaMMHOr0 oOOecnedeHus s pelleHHs Y4YeOHbIX 3a7ad 110
BbIOpaHHOM CHeIHATN3alNN;

HaJIM4YHE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIKIIAX OPraHU3alUU U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceredl, 00 OOWIMX MNPUHUMIAX pPa3padOTKU U (YHKIMOHUPOBAHUS HMHTEPHET-
IIPUII0KEHUM;



NOHMMaHHE Yrpo3 UH(POPMAIMOHHON O0€30HacHOCTH, HCIIOJIb30BAHUE
METOJOB M CpPEICTB IPOTUBOACUCTBUA O3TUM yIpo3aM, COOJIIOJIEHHE MeEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAaHEHUE MEPCOHATBHBIX
JaHHBIX, COOII0/IEHUE TPeOOBaHMI TEXHUKN O€30MMaCHOCTH M TUTHEHBI TP padoTe
C KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTAMH [U(PPOBOTO OKPYKEHHSI, TOHUMAHUE
IPAaBOBBIX OCHOB HCIIOJIb30BAHUSA KOMIIBIOTEPHBIX Mporpamm, 0a3 IJaHHBIX U
paboThl B cetn MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMalMK, YMEHHUE ONpeneisaTh HHPOPMAUUOHHBII OOBEM TEKCTOBBIX,
rpaduyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKpPETU3alluu,
YMEHHE OIpEAENsATh CPENHIO CKOPOCTh IEpelayd JaHHbIX, OLIEHHWBATH
U3MEHEHUE BPEMEHM Iepefauyd Ipu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMA
JAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHHUE HCIOJIb30BaTh MPU PEIICHUH 3a]1a4 CBOMCTBA MO3HIIMOHHON 3alUCU
YHCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YUCIa B MO3UIIMOHHON CUCTEME CUHUCIEHUS
C 3a/IaHHBIM OCHOBAaHHMEM M IOCTPOEHMSI YHCIa M0 CTPOKE, COAEpKallled 3aluch
3TOr0 4Hcia B MO3UIMOHHOM CHUCTEME CYMCICHHUS C 33JaHHBIM OCHOBAHHUEM,
YMEHUE BBINOJIHATh apU(PMETHUYECKUE Olepauuyd B MO3UIMOHHBIX CHCTEMAX
CUMCIICHHUS,

YMEHHE BBINOJHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIOJIb3Ys
3aKOHbI anreOpbl JIOTUKM, YMEHHE CTPOUTH JIOTMYECKOE BBIPAXXEHHUE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMAJIbHBIX (pOpMax MO 3aJaHHOU Tabmuue
UCTUHHOCTH, HUCCJEN0BaTh OOJACTh MCTHUHHOCTU BBICKA3bIBAHUSI, COJEPIKAIIETO
NIEPEMEHHBIE, PEIIATH HECIOKHBIE JIOTHYECKUE YPABHEHHS U CUCTEMBI YPaBHEHUI;

NOHMMaHUE 0a30BBIX aAJITOPUTMOB OOpPaOOTKH YHCIOBOM U TEKCTOBOM
uHpopMaluu (3aUCh YMCEd B MO3UIIMOHHOM cHCTEME CUMCIEHUS, HaXO0XKJEHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JMana3oHe, 00paboTKa MHOTOPA3PSIHBIX LEIbIX
YHCEeJl, aHAJIU3 CUMBOJIBHBIX CTPOK M JAPYTHX), aATOPUTMOB NTOMCKA U COPTUPOBKH,
YMEHHE OIpEeNeysTh CI0KHOCTh HU3y4aeMbIX B Kypce O0a30BBIX aJrOpUTMOB
(cyMMUpOBaHHE 3JIEMEHTOB MAacCUBa, COPTUpPOBKAa MaccuBa, IepeOOpHbIe
JITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOHOCTH JIJI PEIICHUS OJTHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM SI3BIKOM IMPOTrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O O0a30BbIX THIMAaX JaHHBIX |
CTPYKTypax JaHHbIX, YMEHHE MCIOJIb30BaTh OCHOBHBIE  YIPABIISIIOLINE
KOHCTPYKI[MH, YMEHHUE OCYIIECTBISATh aHAIU3 NPEIJIOKEHHOM MpOrpaMMbl:
ONpEeNeNATh PE3yabTaThl pabOThl MPOrPaMMBbl MPHU 3aJaHHBIX MCXOJHBIX JaHHBIX,
ONpENENsATh, NPU KAKHX HCXOJHBIX JIaHHBIX BO3MOXXHO IOJYYEHUE YKa3aHHBIX



pE3yIbTaTOB, BBISBIATH JAHHBIE, KOTOPbIE MOTYT NMPHUBECTH K OmIMOKEe B padbore
porpamMmmbl, GOPMYIUPOBATH NPEI0KEHHUS [0 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPALIMOHHbIE MaTEPUAJIbl C UCIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOrpaMMHBIX CPEACTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BATh AJICKTPOHHBIE TaOMUIIBI Ui aHaIu3a, MPEACTaBICHUS
U 0o0paboTkM  JaHHBIX  (BKJIIOYAash  BBIYUCICHHE  CYMMBI,  CPEIHEro
apuMETUUECKOTO, HaWOOJBIIET0O W HAWMEHBIIEro 3HA4YCHUH, pEIICHUE
ypaBHEHHM, BHIOOP ONTUMAJIBLHOIO PELICHHUS, MOA00p JWHUM TPEHJA, PElICHUE
3a/1a4 MPOTHO3UPOBAHUS ).

B mnponecce uzyuenus kypca MHGOPMATHKH YriIyOJIEHHOTO ypoBHS 6 11
K1acce oOydarouuMmucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIHME  MpEeAMETHBIC
pe3yabTaThl:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOIMYCKAIOIUE OJHO3HAYHOE
JEKOAMpOBaHNE cooOmeHnid (mpeduKCHbBIE KOJbI), HCIIONIB30BaTh IMPOCTEUIINE
KOJIbl, KOTOPBIE MO3BOJISIOT OOHAPYKUBATh U MCIPABIATH OIIMOKHK MPHU Teperaye
JAHHBIX, CTPOUTH KOJI, 00€CTEUMBAIONINN HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] MPU U3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHATH MPUHIIUIbBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHUS JJAHHBIX;

yMEHHUE peliaTh aITOPUTMHUYECKHE 3a/1aud, CBS3aHHBIC C aHAIM30M TpadoB
(3a7auu  TOCTPOCHHS ONTHUMAIBHOTO TYTH MEXIy BepummHaMu rpada,
ONpEACIICHUST  KOJMYECTBA  PA3IUYHBIX  MyTed  MEXIy  BepIIMHAMU
OPUEHTUPOBAHHOIO AIMKINYECKOro rpada), yMEHHE HCIOJIb30BaTh JIEPEBhS MPHU
aHAM3€ W TIOCTPOCHWUU KOJOB W I TPEACTABICHHUS apUPMETHICCKUX
BBIPAKEHUM, IPU PELICHUHU 3a/1a4 TOMCKA U COPTHUPOBKHU, YMEHUE CTPOUTH JEPEBO
UTPHI TI0 33JJaHHOMY QJITOPUTMY, pa3padbaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTpaTETruIo UTPHI;

yMEHHE pa3palaTbiBaTh W PEAIM30BbIBATH B BHJE MpOrpaMM 0a30BbIC
QIrOPUTMBbI, YMEHUE HCIOJIb30BaTh B MPOrpaMMax JIaHHbIC PA3JIMYHBIX THUIIOB C
y4ETOM OTrpaHUYEHUN HAa JUANa3o0H UX BO3MOKHBIX 3HAYEHUW, MPUMEHATH MpHU
pelIeHnn 3a/1ad CTPYKTYPhI JJaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBb),
UCIIOBb30BaTh 0a30BbIE OMNEpallMd CO CTPYKTypamMu JIaHHBIX, MPUMEHSTh
CTaHJIapTHBIE U COOCTBEHHBIC MOJMPOTPAMMBI JJii 0OPaOOTKU YUCIOBBIX JIAHHBIX
¥ CHMBOJIBHBIX CTPOK, MCIOJB30BaTh MPHU pa3padOTKe MmporpamMM OUOIMOTEKH
MOANpOTrpaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX
CPENICTB Ccpe/ibl pa3pabOTKH, YMEHHE UCTOIb30BaTh CPEJCTBA OTJIAJIKK MPOrPaMM B
cpeje mporpaMMUPOBaHMS, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPaHUIIbI;



BJIAJICHNE OCHOBHBIMH CBEJCHUSIMU O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeACTBax co3JaHusi M pabOThl C HUMH, YMEHHE WCIIOJIb30BaTh TaOJIUYHBIE
(pensauuroHHbIC) 0a3bl JAHHBIX (COCTABJISITH 3aMPOCHl B 0a3aX JAHHBIX, BBIMOJHATH
COPTHPOBKY M TMOUCK 3amucedl B 0a3e JaHHBIX, HAMOJHSITH pa3paboTaHHyrO Oa3y
JAHHBIX) U CIPABOYHbBIC CUCTEMBI;

YMEHHE HCTOJIb30BaTh KOMIBIOTEPHO-MAaTEMATUUECKUE MOJEIH JIJIs aHan3a
00OBEKTOB M TMPOIECCOB: (HOPMyIUPOBaATh IEJIb MOJECIUPOBAHUS, BBIMOJIHATH
aHaJIu3 Ppe3yJbTaTOB, IIOJIYUYCHHBIX B XOJI€ MOJICIUPOBaHMs, OIICHUBATh
COOTBETCTBHE MOJCIH MOJCIUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIAThH
pe3ynabTaThl MOACIIUPOBAHUS B HATJISITHOM BU/IE;

YMEHHE OpraHW30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE TIPOCTPAHCTBO C
WCIIOJb30BAaHUEM PA3JIMYHBIX CPEJICTB IM(POBBIX TEXHOJOTHUH, TMOHUMaHHUE
BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, LHUQPPOBBIX
00pa3oBaTENbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIMIOB PabOThI, BO3MOXHOCTEH W OTpaHUYCHHUSI
MPUMEHEHHUS TEXHOJOTUM HMCKYCCTBEHHOI'O WHTEIJICKTa B Pa3IUYHBIX OOJACTSX,
HaJu4Yue TMPEACTABICHUNM O Kpyre pemiaeMblx 3ajad MAIIMHHOTO OOy4eHus
(pacmo3HaBaHusl, KJIacCU(PUKAIIMU U MPOTHO3UPOBAHUS) HAJIUYHE MPECTABICHUIN
00  ucnonp3oBaHUM  UHGOPMAIMOHHBIX  TEXHOJIOTHM B Pa3IUYHBIX
npodeccruoHanbHbIX cepax.
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11 KUIACC

HanmeHnoBaHue pa3jieiioB U TeM
NporpamMMel

Ne i/

Pa3nea 1. Teoperndeckne 0CHOBbI HH(POPMATHKH

WNndpopmanus u nHPOpMaMOHHbIE
IIPOLIECCHI

1.1

1.2 MoaenupoBanue
Uroro no pazgeny

Pa3nea 2. Anroput™Mbl M1 NIpOorpaMMHpoOBaHHe
2.1 DJIEeMEHTBI TEOPUH AITOPUTMOB
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX

23 OCHOBBI 06’LCKTHO—OpI/IeHTI/IPOBaHHOFO

[IPOTPaMMHUPOBAHUS
Uroro no pazgeny

Pa3nen 3. UnopmMaumoHHbIE TEXHOJIOTUH

KomMnberorepHo-MaremaTnueckoe

31 MOJIETHPOBAHKE

3.2 ba3bl naHHBIX

3.3 Be6-caiiTer

3.4 KommnbrotepHas rpaguka
3.5 3D-MoaenpoBaHue

Uroro no pazgeny

KoanuyecTBO 4acos
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10

28

16

50

10
14
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KoHTpoJbHbIe
padoThI

JJIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

IIpakTH4eckue
padoThI

2.5

10

4.5



Pe3epBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 0 36.5






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

wn Tema ypoka

TpeOGoBanus TEXHUKH 0€30MIACHOCTH U
TUTHUEHBI TIPU pad0Te C KOMITBIOTEpaMU U
JIPYTHMH KOMITOHEHTaMH ITU(POBOTO
OKPYXCHHS

HpI/IHI_[I/IHLI pa6OTBI KOMIIBIOTCPOB U
KOMITIBIOTCPHBIX CUCTEM

OOMeH JTaHHBIMU C TIOMOIIIBIO IIUH.
KoHnTponnepsl BHEIIHUX YCTPOUCTB

ABTOMaTHYECKOE BBINOJIHEHNE IPOIPaMMBI
IIPOLIECCOPOM

OnepartuBHas, NOCTOSTHHAS U
JOJTOBpeMEHHast MaMATh. KoHTpoIepbl
BHEIIIHUX YCTPOMUCTB. IIpsimoit noctyn k
aMsTH

CoBpeMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTHH

[IporpamMmmuoe obecrieueHue
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOMJIBHBIX YCTPOICTB

CucreMHO€ POrpaMMHOE OOECTIEUEHUE.
OnepaimoHHbIE CUCTEMBI

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJICKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

19

20

21

Yrunutsl. [[paiiBepbl yCTPOMCTB.
[TapannenbHoe nporpaMMHpOBaHUE

WNucrannsuus u JeuHCTaIISLMS
MPOTrPaMMHOTO 00€CTICUCHUS

®aiinoBble cuctemsl. [IpuHLUIIBL
pa3MelieHus 1 UMEeHOBaHUs (ailioB B
nonroBpeMeHHoU namsitu. [1labmoHb! st
onMcaHus rpymn (aiioB

3aKoHOAATeNIBCTBO Poccuiickoit
®deneparyu B 06J1aCTH MPOTPAMMHOTO
obOecreueHHs M JaHHBIX

[TpuHIUIIBI TOCTPOCHUS U anmnapaTHbie
KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJIbI

Cetp HHTEpHET

Pazgenenue IP-cetu Ha mmojceTu ¢
MOMOIIIBIO MACOK IOJIceTe

CereBoe aIMHUHUCTPUPOBAHUE

Bune! nestenpsHocTr B cet IHTEpHET.
CepBucsel MnTepHeTa. ['ocyjapcTBeHHbIE
AJIEKTPOHHBIEC CEPBUCHI U YCIYTH
WNudopmanronnas 6€30macHOCTb
Bpenonocusie mporpamMmmMHoOe obOecrieueHre
1 METOJIbI OOPHOBI C HUM

[IpakTudeckas paborta 1o Teme

" AHTUBHPYCHBIE TPOrpamMmbl"

Opranuzanus JMYHOTO apXHBa
uHpopmanuu. PesepBHoe KonmupoBaHue.



22

23

24

25

26

27

28

29

30

31

32

[TaponbpHas 3amura apxuBa
HIudpoBanue JaHHBIX

Anroputm mudpoanus RSA.
Creranorpadust

[IpakTuueckas pabora 1o Teme
"[lIudppoBanue naHHbIX"

Nudopmanus, 1aHHbIE ¥ 3HAHUS.
NudopmanroHHbIe IPOIIECCH B IPUPO/IE,
TEXHUKE U 0011ecTBe

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curnaibl. Heo0XoqumMocTh AUCKPETU3ANH
uH(popMaLnY, TpeTHA3HAYCHHON IS
XpaHeHus, epeadu U 00pabOTKU B
IU(PPOBBIX CUCTEMAX

JIBonvHOE KOMpoBaHue. PaBHOMEpHBIC U
HepaBHOMEpHBIE KO/bI. J[ekoanpoBaHue
COOOIIIEHHH, 3aIIMCAHHBIX C TTOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

VYcnosue @ano. [loctpoenne olHO3HAYHO
JEKOUPYEMBIX KOJIOB C IIOMOIIIBIO JepeBa.
I'pad An. A. Mapxkosa

EnvHUIBI 13MEpeHHs KOJTMYeCcTBa
nHpopmanuu. AndaBUTHBIN TOAXOT K
OIICHKE KOJIMYeCTBA HH(OPMAITUN

CucreMbl CUACIIEHUS

[IepeBoa uncen U3 OAHON CUCTEMBI
CUYHUCJIEHUS B APYTYIO

,Z[BOI/I‘IHaSI, BOCBMCpHUYHAA U



33

34

35

36

37
38
39

40

41

42

43

meCTHaaAuaTCpuIHasa CUCTEMBI CHUCIICHUA,
CBsA3b MCXKIY HUMHU

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCcTHaaAuaTCpuIHass CUCTEMBI CHUCIICHHA,
CBsA3b MCXKY HUMU

I[BOI/IIIHa}I, BOCbMCpHUYHAA U
meCTHaAuaTCpruIHasA CUCTEMbI CHUCIICHUA,
CBsA3b MCXKY HUMU

ApudmeTnueckue onepanuu B
MO3ULIMOHHBIX CUCTEMaX CUUCIICHUS

TponuHast ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHUS

I[BOI/I‘-IHO-ILCCSITI/I‘{HBJI CHUCTEMA CUHCIICHUA
KoaupoBanue TekcToB
PactpoBoe xoanpoBaHue u3o00paxeHui

[IpakTuueckas pabora o Teme
"luckpeTuszanus rpapuueckoi
nHpopmanun"

[IBeToBbIE MOnENN. BexkTopHOE
koqupoBanue. ®opmatsl Gaiios.
TpéxmepHas rpaduka. DpakraabHas
rpaduka

Konnposanue 3Byka. OnieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TPU 33JaHHBIX YaCTOTE
JTUCKPETU3AINH U PA3PSIHOCTH
KOJUPOBaHUs

[IpakTrueckas paboTa 1o Teme
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45

46

47

48

49

50

51

52

53

54

" luckpeTusaus 3ByKOBOM uHpOpMarmun'"
OcCHOBBI anreOpsl JIOTUKU

Jlornueckwue oneparuu. Tabauibl
HCTUHHOCTHU

Jlornueckue BolpaxeHnus. Jloruueckne
TOKJEeCTBA. [J0Ka3aTeNbCTBO JIOTHYECKHUX
TOK/ECTB C MOMOIIBIO TAOJIUL HCTUHHOCTH

[Ipaktuyeckas pabora 1o Teme
«[locTpoenue u aHau3 TaOIUIL
WCTUHHOCTH B TAOJIMYHOM TIPOLIECCOPEH

Jlornueckue Ooncpanru U onecpanuu HaJg
MHO>KCCTBaMH

Jlormueckme Ooncpanr U orncpanun HaJg
MHOXCCTBaAMH

3aKoHBI aNreOpbl JIOTUKUA. DKBUBAJICHTHBIE
npeoOpa3oBaHMs JIOTHYECKUX BBIPAKEHUN

Jlornyeckue ypaBHEHUs U CUCTEMBI
ypaBHEHUN

Jlornueckue QPyHKITUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTUYECKHUX
(GyHKIUH OT KOJIMYECTBA apIyMEHTOB.
[TonHbIE cHCTEMBI TOTHYECKUX (QYHKITUI

Kanonuueckue Gpopmbl TOrHuecKkux
BbIpakeHUi1. COBEpILICHHBIE
JU3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJibHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOEHHS MO TabJIHIIe UCTUHHOCTH

Jlormdeckme 3JIeMEHTEI B COCTaBe
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56

57

58

59

60

61

62

63

64

KOMIIbIOTEpa

Tpurrep. Cymmarop. MHoropa3psaHbii
CymMMaTop

HOCTpO@HI/Ie CXCM Ha JIOTHYCCKHX
9JIEMEHTaX. 3aluCh JIOTHYECKOTO
BBIPAKCHUS 110 JIOTUYECKOM CXeMe

MI/IKpOCXeMI)I U TCXHOJIOI'UA UX
IIpOU3BOJACTBA

[IpencraBieHue HeNbIX YUCE B TAMSATH
KoMmbroTepa. OTpaHUYEHHOCTH Uana3oHa
YuCes MPU OTPAaHUYEHUN KOJIUYECTBA
pazpsaaoB. Ilepenonnenue pa3psagHoit
CETKHU

be33nakoBbIe U 3HAKOBBIE JJAHHBIE.
3HaKoBbIN OUT. [IBOMYHBIIH
JOTIOTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
quceln

[ToOGuTOBBIE TOTHYECKHE ONIEpAITUH.
Jlornueckuii, apupmeTnuecKuii u
LUUKINYECKUI CIBUTH

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckmovarouee NJIN»
[IpencraBnenue u XpaHeHHE B MAMITH
KOMITbIOTEpA BEUIECTBEHHBIX YUCET
BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YHClIaMH, HAKOTIJIEHUE OIIHOOK MpH
BBIYMCIICHUSX

[Ipaktuyeckas pabora o Teme «M3ydueHue
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67

68

69

70
71
72
73
74

75

76

77

78

mopaspAAHOro MalliMHHOT'O NpEACTaBJICHUS

LEJBIX ¥ BEIIECTBEHHBIX YHCEID
AHanu3 anropuTMOB

Ortansl pelieHus 3a/1a4 Ha KOMIIBIOTEpE.
WHcTpyMeHTalIbHBIE CPEACTBA:
TPAHCIIATOP, OTIAAYUK, MTPOGUIUPOBIIUK
Cpena nporpammupoBanus. Komnusiuus
U MHTEpIIPETaLUs IPOrpaMM.

Buptyanbhblie maiiuHbl. IHTErpupoBaHHas

cpena pa3paboTKu
Meroas! OTJIaIKN IPOTPaMM

Tunel NEpEMEHHBIX B SA3bIKE
IIPOrpaMMHUPOBAHUSA

O6paboTKa eTbIX YUCE

OO0paboTKa BEIECTBEHHBIX YHCEI
CiyyaliHble U IICEBIOCTyYaiiHbIE YHUCIIa
BerBnenus. CloxHBIC yCIOBUS

Hukiel ¢ ycnoBuem

[ukel MO mEpeMEHHOM.
B3anMo3amMeHs1eMOCTh pa3IMYHbBIX BUIO0B
LUKIIOB

OO0paboTka HATypaTbHBIX YUCEIT C
HUCITOJIB30BAHUEM IIUKIIOB

HaXO)KI[eHI/Ie BCEX MPOCTBIX YUCCII B
3aJaHHOM JHaI1a30HE HpaKTI/I‘-ICCKaSI

pabota no Teme «Pemenue 3a1a4 METOIOM

niepedopay

I/IHBapI/IaHT OHUKIIa

0.5
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85

86

87

88

89

90

91

92

JIOKyMEeHTHPOBaHHE IPOrpamMM
OO0paboTka JaHHBIX, XPAHAIIUXCS B
(aiinax

PazOuenue 3agaun Ha noa3aaaun
Hcnonws3oBanne craniapTHOM OMOIMOTEKH
si3pIKa nporpammupoBanus. [logxinouenue
OMOIMOTEK MOAIIPOrpaMM CTOPOHHUX
MPOU3BOAUTENEH

[onmporpamMmsl (TIporietypsl U PyHKIIUH)
[Toanporpammsr (Tiporiexypsl U (YHKIIHH )
[IpakTuyeckas pabora 1o Teme
"PazpaboTtka mogmporpamm"

Pekypcusi. PekypcruBHbIe 00BEKTHI
(ppakransr). PekypcuBHBIE IPOLIEAYPHI U
¢byskuuu. Vcrnons3oBaHue CTeKa JUIs
OpraHMU3alK PEKYPCUBHBIX BHI30BOB

[IpakTudeckas pabora o Teme
"PexypcuBHBIE TOAITPOrpaMMBI "
MoaynpHBIN NPUHLINI IOCTPOCHUS
IPOrpaMMm

YucnenHsle METOBI
[IpakTryeckas pabota o Teme
«YucneHHoe peleHne ypaBHEHUI
Hcnonb3oBanne AUCKPETU3ALNH B

BBIYMCIIUTCIIBHBIX 3aadax

[IpakTudeckas pabora 1o Teme
«IIpuOIKEHHOE BBEIYUCIICHHUE JTHH
KPUBBIX U TUIOIIAACH QUryp»
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94

95

96

97

98

99

100

101

102

[IpakTrueckas padota o teme «Ilouck
MakcuMyMma (MUHUMYMa) QyHKITAH

OO0OpaboTka CHUMBOJIBHBIX JJAHHBIX.
Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBJICHUI
CHUMBOJIa B CTPOKE

Anroput™bl 06pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHHE CTPOKU Ha CJIOBA IO
MPOOEJIbHBIM CUMBOJIAM

AnropuTMbI 00pabOTKH CUMBOJIBHBIX
CTPOK: IOMCK MOACTPOKU BHYTPHU JaHHOU
CTPOKH; 3aMEHA HAWJICHHO! NIOJCTPOKHU Ha
JPYTYIO CTPOKY

[IpakTuyeckas paborta o Teme
"O6paboTKa CTPOK C HCIIOJIb30BAaHHEM
(GyHKIMN CTaHIapTHON OMOTMOTEKH SI3bIKA
MIpOrpaMMHUpOBaHUA"

['eHeparyis CIIOB B 331aHHOM ali(paBUTe
MaccuBbl B IOCJIEIOBATEIbHOCTH YHCEIL.
[IpakTuueckas pabora 1o Teme
"3anonHenue Maccupa”

O06001IEHHbIE XapaKTEPUCTHKH MacCHBa

JIMHEeNHBIN ITONCK 3aJJaHHOT0 3HAYEHHS B
MaccuBe. [IpakTudeckas padbora mmo reme
"JIMHEHBIN ITIONCK 3aJaHHOI0 3HAUYEHUS B
maccuBe"

[IpakTrueckas padota o teme "Ilouck
MHHHMAJIBHOTO (MaKCUMaJIbHOTO)

0.5

0.5
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106
107
108
109
110

111

112

113

114

115

3JIEMEHTA B YHCJIOBOM Maccuse'

CopTrpoBKa OJHOMEPHOTO MaCcCUBA.
IIpocTsie METOABI COPTUPOBKH.
[IpakTuueckas pabora no teme "[Ipocteie
METO/1bl COPTUPOBKHU MaccuBa'

CoptupoBka ciustHueM. beicTpas
COPTHUPOBKA MacCUBa (AJITOPUTM

QuickSort). [TpakTrueckas padoTa 1mo Teme

"BricTpas copTupoBka maccupa”

JIBOMYHBIN [TOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTnueckas paboTa no reme
" JIBOMYHBIN MTOUCK"

JIByMepHBbIE MacCHBBI (MAaTPHIIHI)
Anroput™mbl 06pabOTKH MaTpPHUIL
Penrenue 3a1a4 aHanm3a JaHHBIX
CpencTBa TEKCTOBOTO MpoIieccopa
KommnbroTepHast BEpcTKa TEKCTa
[IpakTuueckas pabora no teme "BépcTka
JOKYMEHTOB C MaTeMAaTHIECKUMHU
dbopmymnamu”

WHCTpYyMEHTHI pelieH3upOBaHNUs

[IpakTryeckas pabota o Teme
"MHOrocTpaHu4HbIE TOKYMEHTHI"
O6maunbie cepBuckl. KomnexktuBHas
paborta ¢ ntokymentamu. [Ipaktruueckas
paborta no Teme "KomnnexktuBHas paboTa ¢
JOKyMeHTaMu"

Ananm3 nanHeIX. bobime naHHbIe

U Y UG [ G U U WY

0.5

0.5

0.5

0.5
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119

120

121

122

123
124
125
126
127

MammaHoe oOy4deHue

AHaJIN3 JaHHBIX C TOMOIIBIO AJICKTPOHHBIX
Ta0JIULL

[IpakTrueckas pabota o treme "AHanus
JAHHBIX C TOMOILBIO 3JIEKTPOHHBIX
TabauL"

[TocTpoenue rpadukoB QyHKITHI.
[IpakTuueckas pabora 1o Teme
"HarnsaHoe npeacTaBieHue pe3yibTaToB
CTaTUCTHYECKOU 0OPaOOTKHU TaHHBIX B
BUJIE IMarpaMM CpPeACTBAMH PEIaKToOpa
AJIEKTPOHHBIX TAOIUIT"

Jluauu tpenna. [lpaktuueckas padota no
teme "[logbOop nuHMM TpeH A,
IIPOrHO3UpPOBaHUE"

[TonGop napamerpa. [IpakTuueckas padbora
1o TeMme "YucieHHoe perieHue ypaBHeHU!
C TIOMOIIIBIO TOI00pa mapameTpa"

OnTumu3anus Kak MOMCK HaMIy4dIlIero
pElIeHUs B 3a/IaHHBIX YCIOBHSIX.
[IpakTuueckas pabora no teme "Pemenue
3a/1a4 ONTUMH3AIUH C IOMOIIBIO
AJIEKTPOHHBIX TabIHUIT"

PesepBHOe Bpems
PesepBHOe Bpems
PesepBHOE BpeMst
PesepBHOE Bpems

PesepBHOE BpeMst

—_— = e e

0.5

0.5

0.5

0.5
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131
132
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134
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OBIIEE KOJIMYECTBO YACOB I10

Pe3epBHOE BpeMst
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

[TPO'PAMME

S U G U VA VG G O ey

136
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11 KUIACC

Ne
n/n

10

Tema ypoka

KonnyectBo nnpopmanmu

AJ'Il"OpI/ITMBI CXXaTusa JaHHBIX

Anroputm Xaddmana

[IpakTuyeckas padora no Teme "Coxatue
JAaHHBIX C ITIOMOLIBIO AITOPUTMA

Xadppmana"

Anroputm LZW

AHFOpI/ITMBI CXKaTus JAaHHBIX C IIOTCPSAMHU.

[IpakTuueckas padora no teme "Cixatue
JTaHHBIX ¢ ToTepssmu (anroputMmbl JPEG,
MP3)"

CxopocTh iepeayu JaHHbIX

HOMCXOYCTOIZ‘II/IBBIC KOAbI

[IpakTuueckas pabora o Teme
"[TomexoycToitunBbie KOABI"

Cucrembl. KOMIIOHEHTBI CUCTEMBI M KX

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

Jlara
H3Y4YeHH S

01.09.2025

02.09.2025

04.09.2025

05.09.2025

08.09.2025

09.09.2025

11.09.2025

12.09.2025

15.09.2025

JJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl
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12

13

14

15

16

17

18

19

20

21

B3auMozeiicTBrue. CucteMHbIi 3D PeEKT.
VYrpanenue kak HHOOPMAITMOHHBINA
npouecc. OOpaTHas CBs3b

Moaenu 1 MOJETUPOBAHUE

I'padmsr
Pemenue 3azau ¢ nomouisio rpagos
HepeBbs

OCHOBBI TEOPUH UTD

[IpakTrueckas padora o teme "Ilouck
BBIMTPBIIITHON CTPATErvy B UTPE C MOJTHOU
uHpopmanuein"

CpencTBa HCKYCCTBEHHOTO UHTEIIEKTA

[IpakTuyeckast pabora o Teme "Cpezncraa
HCKYCCTBEHHOT'O MHTEIeKTa"

dopmannzanys MOHATHS AITOPUTMA.
MaimuHa TelOpHHTra KaKk YHUBEPCAJIbHAS
Mozenb BeluuciaeHui. Tesuc Yépua—
TrropuHra

[IpakTryeckas paborta o Teme
"CocraBieHue MpoCTOil MporpamMmsl AJIs
MatHbl Teropunra"

Mammna ITocta

16.09.2025

18.09.2025

19.09.2025

22.09.2025

23.09.2025

25.09.2025

26.09.2025

29.09.2025

30.09.2025

02.10.2025

03.10.2025
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24

25

26

27

28

29

30

31

Hopmanensie anropudmer Mapkosa

AJ'IFOpI/ITMI/I‘ICCKI/I HEpa3pCIIUMBIC 3ada4n.

33,[(21‘18. octaHoBa. HeBO3MOXXHOCTh
aBTOMATHYECKOM OTJIaJKHU nporpamm

CI10KHOCTE BBIYHUCIIEHUN

[Torck MPOCTHIX YUCEI B 3aIAHHOM
JIMara3oHe ¢ TIOMOIIBIO allrTOpUTMa
«pemero IpatocheHa

[Ipaktuyeckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 33JaHHOM Jlharna3zoHe"

MHoropa3psiHbIe LeNbIe Yncia, 3a1a4u
JUTMHHOM apudMeTHKu

[IpakTuueckas pabora o Teme
"Peann3anusi BBIYMCIEHUI C
MHOT'Opa3psIHbIMU YU CIaMH"

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHws ). XAII-TaOTUIIBL.
[TocTpoenue anhaBUTHO-4ACTOTHOTO
CIIOBaps IS 33/IaHHOTO TEKCTa

[IpakTudeckas pabora o Teme
"IToctpoenue andaBUTHO-YaCTOTHOTO
cJoBaps IS 3aJJaHHOTO TekcTa"
AHanu3 TeKCTa Ha €CTECTBEHHOM SI3bIKE.

Brigenenue nocienoBaTeIbHOCTEN IO
mabnony. PerynspHbie BEIpaKeHUS.

06.10.2025

07.10.2025

09.10.2025

10.10.2025

13.10.2025

14.10.2025

16.10.2025

17.10.2025

20.10.2025

21.10.2025

23.10.2025
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33

34

35

36

37

38

39

40

YacTOTHEIA aHaIN3

ITpakTrueckas padora no reMme "AHanus
p p
TEKCTA HA €ECTECTBEHHOM SI3BIKE"

Crexn. AHanms MMpaBUJIbHOCTH CKOOOYHOTI0
BbIPpAKCHUSA

Boruncnenue apupmernyeckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B TOCT()UKCHOM
¢bopme

[IpakTuyeckas paboTta 1o Teme
"Borunciienue apudMeTuyeckoro
BBIPA)KCHUSI, 3aIIMCAHHOTO B TIOCTPUKCHOMN
dbopme"

Ouepenu. Vicnonp3oBanue odepean s
BPEMEHHOT'O XpaHEHHS JaHHBIX

[IpakTuyeckas pabora 1o Teme
"Ucnonws3oBanue ouepenu"”

HepeBbsi. Peanu3zanus aepeBa ¢ MOMOIIBIO
CCBIJIOYHBIX CTPYKTYp. JIBOUUHBIE
(6unapusbie) nepesbs. [locTpoenne nepena
JUTSL 33JJaHHOTO apu(PMETHIECKOTO
BBIPKEHUS

[IpakTuueckas pabora o Teme
"Mcnonb3oBaHue 1€pEBHEB IS
BBIYHCIICHHS apU(PMETHISCKUX
BbIpaKeHU"

PekypcuBHBIC aIropuTMBI 00X0/1a JepeBa.
Hcnonb30BaHue CTEKa U OYEPEIH TS
o0xoja nepena

24.10.2025

06.11.2025

07.11.2025

10.11.2025

11.11.2025

13.11.2025

14.11.2025

17.11.2025

18.11.2025
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43

44

45

46

47

48

49

50

PexypcuBHBIE anropuT™Mbl 00X0/1a AepeBa.

Hcnonp3oBaHue cTeka U o4epenu s
o0xoja nepena

AnroputMmsl Ha rpadax. [Toctpoenue
MHUHHAMAJILHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B riryouny. O6xon rpada B
IAPUHY

KonudecTBo pa3iiuyHbIX MyTeH MEKITY
BEpIIMHAMU OPUCHTUPOBAHHOTO
aIUKINYecKoro rpaga

Aunroput™m JIeHKCTpBI.

[IpakTuueckas pabora o Teme
"Brruncnenue JUIMHBI KpaTYaniero myTH
MEXy BepIIMHaMH rpada (aIroputm
JletikcTpen)"

AunroputMm @noitga—Y opamia

3aa4u, pemaeMple ¢ IOMOIIbIO
JUHAMHAYECKOI0 POrPaMMHUPOBAHUS:
BBIUNCJIEHHE PEKYPCUBHBIX (DYHKIIUI

[IpakTuueckas pabora o Teme
"Brruncnenue peKypcUBHBIX (DYHKITHH C
MIOMOUIBI0 JMHAMUUYECKOTO
IIpOrpaMMUpOBaHUA"

33,[[21‘11/1, peuracMbIC C MOMOIIBIO

20.11.2025

21.11.2025

24.11.2025

25.11.2025

27.11.2025

28.11.2025

01.12.2025

02.12.2025

04.12.2025
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57

58

59

60

JUHAMHYECKOT0 IPOrpaMMHUPOBAHHUSA:
MOJICYET KOJIMYECTBA BapHAHTOB

[Tpaktudeckas padora no teme "[logcuér
KOJINYECTBA BAPUAHTOB C TIOMOIIBIO
JUHAMHYECKOI0 porpaMMupoBaHus"

33,[[&‘11/1, peuracMbIC C IOMOIIbBIO
AUHAMHUYCCKOI'0 IMMporpaMMupOBaHus:
3aJa41 OIITUMH3all1

[Tonsatue o mapaagurmax
nporpammupoBanusi. O630p SA3bIKOB
MPOrpPaMMHUPOBAHUS

[TonsiTrie 06 06bEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMUPOBAHUU

O0BekTHI U Ki1acchl. CBOMCTBA U METOIbI
00BEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBII aHAIN3

[IpakTuueckas pabora 1o Teme

"M cnoabp30BaHNE TOTOBBIX KJIACCOB B
nporpamme”

Pa3zpaboTka mporpamMm Ha OCHOBE
00BEKTHO-OPHEHTHUPOBAHHOTO MTOAXO0a

IIpakTuyeckas padora "Pa3paboTka
MIPOCTOM MPOTPaMMBI C HCIIOIB30BaHUEM
KJ1accoB"

Wukancymsuus. [Ipaktudeckas padora no
teme "Pa3paboTka Ki1acca, UCIOIb3YIOIIEro
MHKAICYJISIIHI0"

0.5

05.12.2025

08.12.2025

09.12.2025

11.12.2025

12.12.2025

15.12.2025

16.12.2025

18.12.2025

19.12.2025

22.12.2025

23.12.2025
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65

66

67

68

69

70

71

72

Hacnenosanue. [Tomumopduzm

[IpakTuyeckas pabora 1o Teme
"Pa3paboTka nepapxuu Kiaccon"

Cpenbl OBICTPOI pa3pabOTKU MPOrpaMM.
[IpoexTrpoBanue unrepdeiica
I10JIb30BATENS

[IpoexTupoBanue untepderica
I10JIb30BATENS

Hcnonb30BaHre TOTOBBIX YIIPABIIIEMbIX
3JIEMEHTOB JJIsl IOCTPOeHus uHTepgelica
[IpakTuyeckas pabota o Teme
"Pa3zpaboTka nporpammsl ¢ rpau4ecKkum
uHTepdeiicom”

N3ydenue BTOporo s3blka
IPOrpaMMHUPOBAHUS

N3yueHne BTOpPOro si3bka
MPOTPaMMHPOBAHUS

Oranel KOMIIBIOTEPHO-MAaTEMaTHUECKOT O
MO/IETTUPOBaHUS

Z[I/ICerTI/ISaHI/IH IIpu MaTEMAaTUICCKOM

MOJCIMPOBAHUN HCIIPCPLIBHLIX IMPOLECCOB.

MonenupoBaHue IBHKEHUS
[IpakTuueckas pabora o Teme
"MonenupoBaHue ABUKEHUS"
MopenupoBanrue OMOJIOTHUECKUX CUCTEM.
[IpakTuueckas pabora o Teme
"MonaenupoBaHrue OMOJIOTHYECKUX CHCTEM"

0.5

25.12.2025

26.12.2025

29.12.2025

30.12.2025

12.01.2026

13.01.2026

15.01.2026

16.01.2026

19.01.2026

20.01.2026

22.01.2026

23.01.2026
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76

77

78

79

80

81

82

83

MareMaTHuecKre MOIEIH B DKOHOMHUKE.
BrruuciauTenbHbIe SKCTIEPUMEHTHI C
MOJEIAMA

BepostHocTHBIE MOJEenu. [IpakTHueckas
pabora o Teme "MmuTtanmonHoe
MOJIEJIUPOBAHUE C MIOMOIIBI0 METO1A
Mounre-Kapno"

KomMmnbrorepHoe MOAEIMpPOBaHUE CUCTEM
YIPABJICHUS

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

Tabmuunble (pensuoHHbIC) Oa3bl TaHHBIX

[Touck, copTUpoOBKa U QUIBTPALUSL
JAHHBIX. 3aIpOCHl Ha BEIOOPKY JTaHHBIX.
3anpocsl ¢ mapameTpaMu. Berancisiemblie
TI0JIS B 3aMpocax

[IpakTuyeckas padora o Teme "Pabora ¢
roToBoi 6a30i1 1aHHBIX"
MmuoroTta0iauunble 0a3bl JaHHBIX. THITBI
cBsizel Mexay Tabiunamu. BaemHui
kito4. LlenoctHoCTh 6a3bl TaHHBIX
[IpakTuueckas pabora o Teme
"Pa3paboTka MHOTOTAOIMYHOM Oa3bI
TAaHHBIX"

3anpockl K MHOTOTA0JIMYHBIM 6a3am
JAHHBIX

[IpakTuyeckas pabota o Teme "3anpockl K

0.5

26.01.2026

27.01.2026

29.01.2026

30.01.2026

02.02.2026

03.02.2026

05.02.2026

06.02.2026

09.02.2026

10.02.2026
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MHOTOTa0INYHON 0a3e qaHHBIX"
S3bIk ynipaBienus qaHasiMu SQL

[IpakTuueckas pabora 1o Teme
"YrpaBieHre JAHHBIMU C IOMOIIBIO S3bIKA
SQL"

Hepensaunonnsie 6a3bl JaHHBIX.
DKCHepTHbIE CUCTEMBI

HNHTepHeT-npri1oKeHus

[TonsATHE O CEPBEPHOM U KIUEHTCKOU
yacTsx caiTa. TEXHOIOTHUs «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEAOCTATKU

OcHoBbI a361ka HTML

[IpakTuueckas pabora no teme "Coznanue
TEKCTOBOW BeO-CTpaHUIIbI"

OcHoBHI a36ika HTML

OcHoBbI a361ka HTML

[IpaxTuyeckas pabora no Teme "Co3nanue
BeO-CTpaHUIIBI, BKITFOYAIOIEH
MYJIbTUMENIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUJIEO)"

OcHoBbI KackaaHbIX Tabmu ctuieit (CSS)

[IpakTuyeckas paboTta 1o Teme

12.02.2026

13.02.2026

16.02.2026

17.02.2026

19.02.2026

20.02.2026

24.02.2026

26.02.2026

27.02.2026

02.03.2026

03.03.2026

05.03.2026
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101
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104

105

"OdopmiieHre CTPaHUIIBI C TTOMOIIBIO
KacKaaHbIX TaOmuL cTuiiein”

Cuenapuu Ha s3bIke JavaScript

Cuenapumu Ha s13pike JavaScript

®opmbl Ha BeO-CTpaHULIE

[IpakTuyeckas paboTta 1o Teme
"O6paboTtka naHHbIX popMm"

Pasmernienue BeO-caiiToB. Yciyra
XOCTHHra. 3arpy3ka ¢aiiioB Ha calT

Kanpuposanue. Hcnpasienue
nepcrnektussl. [ mcrorpamma. Koppekuus
YPOBHEH, KOPPEKIIHS L[BETA.
ObecrBeurBaHuE IBETHBIX U300pakeHUH

Brox nzo0paxkeHuit ¢ HICTIOIb30BaHUEM
Pa3IUYHBIX TU(POBBIX YCTPOHCTR.
[IpakTryeckas paborta 1o TeMe
"O6paboTka 1uppoBsIx hoTorpaduii”

Perymb. Pabora ¢ obnactsamu. OuiabTpsl.
[IpakTrueckas pabota o teme "Perymin
nudposbIx pororpadmii"

MHorocnoitabie n300pakeHus. TeKkcToBbIe
ciou. Macka cnos. Kanansl. CoxpaHnenue
BBLIEIIEHHOM 00acTu

[IpakTuyeckas paboTta 1o Teme
"MHorocnoiiabie n300paxxeHus"
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[ToaroroBka wirocTparuii A Beo-
caiToB. [IpakTuyeckas pabora 1mo Teme
" AHUMHMpPOBaHHBIE N300paKEeHU"

Bexkropnas rpaduxa. Bekropuzamus
PacTpPOBBIX U300PAKECHUIA

[IpakTuyeckas paborta no Teme
"Bekropnas rpaduxa"

[IpuHIMIIBI TOCTPOEHUS U PEeNAKTUPOBAHUS
TPEXMEPHBIX MOJEICH

[IpakTuueckas pabora no teme "Coznanue
MIPOCTBIX TPEXMEPHBIX Mojienen"

Cerounble Moaenu. Marepuaibl

[IpakTrueckas padota o reme "CeTouHbIC
moaenn"

MopenupoBaHre HCTOYHUKOB OCBEIICHMS.
Kamepsr

[IpakTudeckas pabora o Teme
"Pennepunr"

AnutuBHBIE TeXHOJ0THH (3D-ipUHTEPHI)

[ToHsiTHE O BUPTYaNbHOM PEATBHOCTH U
JOTIOJTHEHHOM PEAIbHOCTH

PesepBHOE Bpems

PesepBHOe Bpems

PesepBHOE Bpems
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129

130
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PesepBHOE Bpems

PesepBHOE Bpems

PesepBHOE Bpems
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IMPOBEPSIEMBIE HA EI'D IO UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon
MPoOBEePSIEMOro
TpeOoBaHUs

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbI CPeIHEro 001ero
o0pa3oBanus

3namo (nonumams)

[TonnMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHUSL KOMIBIOTEPHBIX TEXHOJIOTUM; BIaJICHWE HaBBIKAMH PabOTHI C
ONEpAlMOHHBIMM CHCTEMaMU UM OCHOBHBIMH BHJaMH MPOTPaMMHOIO
obecrieueHuss Uil pemieHHWs  y4eOHBIX  3aJad 1O  BBIOpaHHOM

cricnyajn3annuu

Hannuue mpencraBieHuit o 0a30BbIX MPUHIMIIAX OpraHU3alUU U

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTei

[lonruMaHMe OCHOBHBIX MPHHLMUIOB JWCKPETU3ALUU PA3JIUYHBIX BHJOB
uHpopMaIuu

[lonumanue 06a30BBIX AITOPUTMOB OOpPaOOTKM YHMCIOBOM M TEKCTOBOM
uHbopManuu (3amMch 4YHCEd B IO3UIUOHHOW CHCTEME CUHMCIICHUS,
JETTMMOCTD LIEJIbIX YUCEN; HaXOXK/IEHHE BCEX MPOCTHIX YKMCENT B 33/laHHOM
Iuana3oHe; 00paboTKa MHOTOPa3pSAAHBIX IENBIX YHCEN; aHaJH3

CHUMBOJIBHBIX CTPOK U JAPYTHUX), AITOPUTMOB ITIOMCKA U COPTUPOBKU

3Hanue q)YHKHI/IOHaHI)HBIe BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB
cpenbl pa3paboTKu

Brnagenne OCHOBHBIMM CBEACHHMSAMHM O 0a3ax HaHHBIX, UX CTPYKTYpeE,

CpeacCTBax CO3qaHusd U pa6OTBI C HUMH

[ToHnMaHKMe BO3MOXKHOCTEN U OIPaHUYEHUN TEXHOJIOTUN HUCKYCCTBEHHOTO
MHTEJUIEKTa B pa3IM4yHBIX 00JacTAX; HAIW4YMe NpeACTaBICHUNH 00
UCMOJIb30BaHUM  WHGOPMALIMOHHBIX  TEXHOJIOTMH B pa3jM4HbIX

npodeccroHalbHBIX chepax

BianeHne TeopeTMyecKHM ammapaToM, IO3BOJISIONIMM OCYLIECTBIATH
IIPEICTABJIICHUE 3aIaHHOI0 HATypPaJIbHOI'O YMCJA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MPeoOpa3OBaHUs JIOTUYECKUX BBIPAKEHUH,
UCTIONIb3Ysl 3aKOHBI aureOpbl JIOTUKHU; ONpPENeNATh KpaT4alliuid MyTh BO
B3BEIICHHOM Tpade M KOJMYECTBO NyTeH MexXay BeplIIHHAMHU

OPUEHTHUPOBAHHOTO AIIMKINYECKOTO rpada
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2.2
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24

2.5

2.6

2.7

2.8

Ymemo

YMeHHe HCNOIb30BATh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJEIH  JUIS
aHanmu3a 00BEKTOB U IMPOLECCOB: (HOPMYyIUPOBATh LIE€TIb MOJCIUPOBAHMS,
BBIIIOJIHATh AHAJIU3 PE3yJbTAaTOB, MOJYYEHHBIX B XOJ€ MOJECIMPOBAHMS;
OLICHUBATh aJIeKBATHOCTh MOJIEJIM MOJAEIUPYEMOMY OOBEKTY WIH

MPOLECCY; MPEJICTABIATh PE3YJIbTATHI MOJICTITMPOBAHKS B HATJISITHOM BUIE

YMeHue KiIaccH(UIMPOBATH OCHOBHBIC 3alayd  aHalu3a JIaHHBIX
(mporuo3upoBaHue, KJ1accupuKanus, KJIaCTEepU3aLMs, aHanu3
OTKJIOHEHWI{); TOHMUMATh IOCIEA0BATEIFHOCTh PEIICHHUS 3a7ay aHaln3a
JTAHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIICHKA KaueCTBa JAHHBIX,
BBIOOp ® (WJIM) TIOCTPOGHHME MOJACIH, TNpeoOdpa3oBaHUE HTaHHBIX,

BU3yalIn3alusd JaHHBIX, HHTCPHIPCTALUA PE3YJILTATOB

YMenue onpenensit HHGOPMALMOHHBIA 00bEM TEKCTOBBIX, IpadUUECKUX
1 3BYKOBBIX JIaHHBIX IIPU 33JaHHBIX ITapaMeTpax AUCKPETU3aLnU. Y MEHUE
ONpEACIATh CPEIHIOI CKOpOCTh II€pelayd  JIaHHBIX, OLICHHUBATH
U3MEHEHHE BPEMEHHM Iepellaud IpU H3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBsSI3U

YMmenune CTpOUTHb KO/, O6€CHCHHBaIOHIHﬁ HAaUMCHbBIIYIO BO3MOKHYIO

CPEIHIO0 JUIMHY COOOIEHUS PU U3BECTHOM YaCcTOTE CUMBOJIOB

VYMeHne Hucnoab30BaTh Inpu pCHICHUH 3ajayd CBOMCTBaA HOSHHHOHHOﬁ
3aIlIMCU YHUCCJI, AJITOPUTMBbI IOCTPOCHHA 3aIllMCH 4YHCJIa B HOSI/IIIPIOHHOﬁ
CUCTCMC CYHUCJICHUA C 3aJaHHbIM OCHOBAHWEM UM TIOCTPOCHUSA YUCIIA I10
CTpPOKEC, conep;xameﬁ 3aIIiMCh JTOro 4uciia B HOSI/II_IHOHHOI;'I CHUCTEMC
CUHUCJIICHUA C 3aaHHbIM OCHOBAHHEM, YMCEHUEC BBITIOJIHATH

apI/ICpMeTI/ILIeCKI/IC onepanru B IO3UIUOHHBIX CUCTCMAX CHHUCICHUA

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOW U
KOHBIOHKTUBHOW  HOpPMaJIbHBIX  (OpMax 1O 3aJaHHOW  TabiuIe
UCTUHHOCTH;  HUCCIEl0BaTh 00JacTb HCTHHHOCTU  BBICKa3bIBaHUS,

coacCpIKaIeTo NCPEMECHHBIC, pCIIATh HCCIIOKHBIC JIOTUYCCKUC YPABHCHUA

YMeHue pemarb alropuTMUYECKHE 3aJaud, CBS3aHHBIE C AHAJIU30M
rpadoB (3aa4ll MOCTPOEHUS ONTHUMAIBHOTO MYTH MEXKIY BEpUIMHAMHU
rpada, onpeneneHUs] KOJUYECTBA PA3IUYHBIX MyTeH MeXAy BepIIMHAMH

OPUEHTUPOBAHHOTO AIUKINIECKOTO rpada)

YMeHue ucnoab30BaTh J€PEBbS MPU aHAJIU3E U MOCTPOCHUHU KOJOB U IS
MpeCcTaBlIeHUs] apu(METUYECKUX BBIPAKEHUH, MPU pEIIeHHH 3a1ad
[IOMCKAa U COPTUPOBKH; YMEHHME CTPOUTH JAECPEBO WIPBI 10 3aJaHHOMY
aNTOpPUTMY; pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPBIIIHYIO CTPATETHIO

UTPbI



2.9

2.10

2.11

2.12

2.13

YMmenune AHAJIIU3UPOBATh aAJ'OPUTMBI C  HCIIOJB30BAHUCM Ta6J'II/II_I
TPAaCCUPOBKH, ONPECACITIATH 0e3 UCIOJIb30BaHUs KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJIHCHUS HCCJIOXKHBIX IMMPOrpaMM, BKIOYAKOIMINUX IUKIIbI, BETBJICHUA U

oAINporpaMmsl, IMpu 3aAaHHBIX UCXOJAHBIX JaHHBIX

YMeHue Oompenenarh CIOXKHOCTh M3Yy4aeMbIX B Kypce 0a3oBbIX
QITOPUTMOB (CYMMHUpPOBAHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIe aJTOPUTMbI, JBOMYHBIM IMOWCK) U HIPUBOJUTH IMPUMEPHI

HCECKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU I pCIICHUA OHHOﬁ 3aga4uun

BianeHne yHHMBEpCAJIBHBIM  SI3BIKOM IPOTPAMMMPOBAHHS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTNAX JaHHBIX M CTPYKTypax IaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIC
YIOPaBJISAIONUE  KOHCTPYKIMHM,  yYMEHHE  OCYIIECTBISTh  aHAJIM3
MPENJIOKEHHOW  MpOrpaMMbl:  ONPEAENsATh  pe3yjbTaTbl  pabOThI
nporpamMmel IpU 3aJaHHBIX UCXOAHBIX HAHHBIX; OIPCACIIATHL, IIPU KAaKHUX
WCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYEHHE YKa3aHHBIX pPE3yJbTaTOB;
BBISIBIISITH JIAHHBIE, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKe B padote
IIPOrpaMMBL; dbopMynIupoBaTh  MOPEUIOKEHHUS 1O  YIYYIICHHIO

IIPOrpaMMHOT0 KOJ1a

YMeHue pealn30BbIBATH HA BBHIOPAHHOM JUIS  HM3Y4YCHHS  SI3bIKE
nporpaMmupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEJI, YUCIOBBIX I1OCIEA0BATEIbHOCTEH
W MacCHBOB: TIPEACTaBICHHWE 4YHCIa B BHIEC Ha0oOpa MPOCTHIX
COMHOXHTENEH; HaX0XKJIEHHE MaKCUMalIbHOH (MUHUMAaJIbHOM) wLUPHI
HaTypaJbHOT'O YHMCIIA, 3alIUCAHHOTO B CUCTEME CUUCIIEHUS C OCHOBAHUEM,
He npeBblmaonM 10; BbluuCiIeHHEe OOOOLIEHHBIX XapaKTePHUCTUK
JJIEMEHTOB MAacCuMBa WJIM YHCIOBOM MOCIEAOBATEIBHOCTH (CYyMMBI,
NPOM3BEACHUSI  CPEOHEr0  apu(PMETHYECKOro, MHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJaHHOMY YCIJIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
WCTOJNB30BaTh B TPOTPAaMMax JaHHBIE Pa3IMYHBIX THIIOB C YYETOM
OTpaHUYEHHUI Ha JHMAana3oH UX BO3MOXKHBIX 3HAYEHHH, NMPUMEHSATH IPH
pelIeHNH 3a7a4y CTPYKTYPBl JaHHBIX (CIUCKH, CIIOBapH, CTEKH, OYepeu,
JIepeBbs1); NPUMEHATh CTaHAAPTHBIE U COOCTBEHHbIE MOANPOrPaMMBI JUIs
00pabOTKM YHMCIIOBBIX JAaHHBIX W CUMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke nmporpaMm OHOIMOTEKU MOMPOTrpaMM; YMEHHE UCIOJIb30BATh

CpeacTBa OTJIAAKHU IPpOrpaMM B CpCAC IMPOrpaMMHUPOBaHUA

YMmenue HCIIOJb30BAaTh OJICKTPOHHBIC Ta6J'II/II_IBI JJIA aHaJIn3a,

MNpCACTaBJICHUA H O6pa6OTKI/I JaHHBIX (BKJ'IIO'-IaH BBI60p OIITUMAJIBHOTO



2.14

peleHusi, noadop JIMHUM TPEHJa, pEelIeHue 3a7ad HpPOTHO3MPOBAHMUA);
YMEHHE WCIOJIb30BATh TaOIWYHBIC (PEIMOHHBIE) 0a3bl MaHHBIX W

CIIPaBOYHBIC CUCTCMbI

YMeHHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCHOJb30BAHUEM  Pa3IMYHBIX  CPEACTB  LHU(POBBIX  TEXHOJOTHIA;
IIOHUMaHME BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIApPCTBEHHBIX

yCIIyT, MU(GPOBBIX 00pa30BaTEILHBIX CEPBUCOB



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Hudposas rpaMOTHOCTD

OcHOBHBIC TCHACHIUU PA3BUTHA KOMIIBIOTCPHBIX TCXHOJIOT Hil. HapaHHGJILHBIG
BBIYMCIICHUA. MHOFOHpOL{CCCOpHLIC CUCTCMBI. PacnpeﬂenéHHme

BBIYHMCINTCIIBHBIC CUCTEMBI U 06pa60T1<a OOJIBIINX JaHHBIX

[IpyHIMIBI [TOCTPOEHUS M anmnapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie mnpotokosnbl. Cerb WHrepHer. Appecanuss B cetu HHTepHer.
[Iporokomnsr creka TCP/IP. Cucrema nomenusix uMméEH. Pa3nenenue IP-cetn nHa

MOACETH C MOMOIIBI0 MAaCOK MOACETeH

@aiinoBast cuctema. Ilouck B aitnoBoii cucreme. IlpuHIMNIBI pa3MenieHus u
nMeHoBaHUs (ailnoB B gonroBpeMeHHol mnamstu. IllaGmonsl 11 onucaHus
rpymi (daitios

CkopocTh  mepenaud  JAaHHBIX. 3aBUCUMOCTb  BpPEMEHM Iepefaud  OT

I/IH(I)OpMaLII/IOHHOl"O 00BEMa JaHHbIX U XapaKTCPUCTHUK KaHaJla CBA3U

HIudpoBanue nanHplx. CUMMeTpU4Hble U HecuMMmeTpuuHble muppsl. [ndps
npocroit 3amensl. [Hudp Lezaps. Hudp Buxenepa. Anroputm mudpoBaHus
RSA

Kozpl, mo3Bosnstomye oOHapyKUBaTh U UCIPABIATh OMIMOKH, BOSHUKAIOIINE PU
nepenade qaHHbix. Paccrosinue XammMunra. KogupoBanue ¢ moBTopeHueEM OUTOB.

Kongsr XoMmMmuHra
TeopeTnueckre 0CHOBBI HHPOPMATHKU

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEpPAaBHOMEPHBIE  KOJBIL.
JlexoqupoBaHUe COOOIICHHH, 3aITMCAHHBIX C MIOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcnosue ®ano. IlocTpoeHue OIHO3HAYHO JEKOJAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa

Teopernueckre TOAXOABI K OIEHKE KonwdecTBa WHMopmaruu. EauHUIb
U3MEpeHus] KojuuecTBa WHpopManuu. AmnpaBUTHBIA MOIXOA K OIICHKE
KoJuuecTBa WHGOpManuu. 3aKoH aiauTUBHOCTH wuH(opmanuu. Dopmyia

Xaptnu. Uadopmanus u BepostHocTs. Dopmyina Lllennona

CucTeMBbl CYHCIICHMA. PaSBépHy'Taﬂ 3aluCh ILCJIbIX H I[p06HBIX quccll B
MO3UIIMOHHOM CHCTEME CYMCIICHUS. CsolicTBa MMO3UITMOHHOM 3alliMCH YHCIa:
KOJIMYCCTBO III/I(l)p B 3aIncCH, MpHU3HAK ACJIMMOCTHU YUCJIa HA OCHOBAHUC CUCTEMBI
CUHUCJICHUA. AJ'IFOpI/ITM NnepeBoJia HejIoro 4uciia mu3 P-u4HOI CHUCTEMBI CUHCIICHUS

B JICCATHUUHYIO. ANTOPUTM TepeBoJa KOHEUHOI P-muHO#l 1po0u B IECATHYHYIO.
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

AJITOpUTM TepeBoAa LEJIOro 4ucia M3 JECATUYHOM CHUCTEMBbI cUucieHus B P-
nyHyto. IlepeBox koHeuHOM necaTUYHOM Jpobu B P-munyro. JIBomuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMbI CUMCIICHHUS, CBSI3b MEXKIY HUMHU.

ApI/I(l)MCTI/ILICCKI/IC Oonepanvu B TO3UIHUOHHBIX CUCTEMAX CYHUCIICHUS

TpOI/I‘lHaﬂ YpaBHOBCHICHHAsA CUCTEMaA CHUCIICHUA. I[BOI/I‘{HO-,[[eCHTI/I‘lHaSI cuCTeMa

CUHCJIICHUA

Konuposanue tekcroB. Koguposka ASCII. OnHobGaiiTHbie KoaupoBku. CTaHaapT
UNICODE. Komupoka UTF-8. Omnpeneneaue wuHGOpPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHMI

KoaupoBanue nzobpaxenuit. OnieHka nHGOPMAMOHHOTO 00bEMa rpapuuecKux
JaHHBIX IPH 3aJaHHBIX pa3pClICHUN U rny61/1He KOAWPOBAaHHA LBCTA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OueHka MH(OpMaMoOHHOrO 00bEMa 3BYKOBBIX

JAaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3aN U pa3pAAHOCTH KOAUPOBAHUA

Anre6pa noruku. IloHsTHe BbICKa3piBaHHS. Bbicka3piBaTenbHbIE (OPMBI
(npenukatsl). KBaHTOpHI Cyl1€CTBOBAHUS U BCEOOITHOCTH.

Jlormueckue onepauuu. TaOmuibl HMCTUHHOCTU. JlorMueckue BBIPAKEHHUS.
Jlormueckue ToxxaecTBa. Jlornueckue onepanny 1 onepanuy Haj MHOXKECTBAMH.
3aKkoHBl aiareOphpl JIOTMKU. OKBHUBAJCHTHBIE MPEoOpa3oBaHUs JIOTMUECKUX
BbIpaKeHM. Jlornueckue ypaBHEHUs U CUCTEMbl YpPaBHEHUM.

Jlormueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHX
(YHKIMN OT KOJTMYECTBA ApPTyMEHTOB.

Kanonnueckue opMbl JOrMYECKUX BBIPaKEHHUH

COBCpIJ_ICHHBIC AU3BIOHKTUBHBIC ~ KOHBIOHKTUBHBIC  HOPMAJILHLIC (I)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/IL[C HNCTHHHOCTH

Jlornueckne »dIE€MEHTH B cocTaBe Kommbiorepa. Tpurrep. Cymmartop.
Muoropa3psausiii cymmatop. [loctpoenne cxeM Ha JTOTHYECKUX DJIEMEHTaxX IO
33ITAaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS I10

JIOTUYECKOI cCXeMe

Mogenun u wmopenupoBanue. llenmn MonenupoBaHus. AJNEKBATHOCTh MOJETU
MOJICJIUPYEMOMY 00BEKTY uiu mporeccy. @opmanuzanus MPUKIaIHbIX 3a/1a4.
[IpencraBneHue pe3yabTaToOB MOACIUPOBAHUS B BUAE, YAOOHOM JIJISl BOCTIPUSTHUS

4yeoBeKoM. ['paduueckoe mpeIcTaBIeHHE TaHHBIX (CXEMBbI, TaOIHIIbI, TPaQUKH).

[IpencraBneHne 1enbIX YHUCed B MaMsiITH KoMIbiorepa. OrpaHUYeHHOCTH
JIUana3oHa 4YHcesl TPH OTPpaHWYEHWH KoiudecTBa paspsanoB. l[lepemonHeHue
paspsAHOl ceTkU. be33HaKkoBbIe M 3HAKOBHIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHUTENBHBIM KOJI OTPUILIATENIbHBIX YHCET.

[ToGuToBbIe  JOTMYecKHWe omepanuu. Jlormueckuii, apudMeTHUECKHH U

uuknuyeckuit cnsuru. llludpoBanue ¢ mnomomip0 MOOUTOBOM omepanuu
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2.13

2.14

2.15

2.16

3.1

32

3.3

34

«uckirouaromee NJIN»

[IpencraBneHne BEIECTBEHHBIX YHACE B MAMIATH KOMIIBIOTEpA. 3HavaIas 4acTb
W TOpsANOK uwncna. Jlpmama3oH 3HAa4eHWH BEUIECTBEHHBIX 4mcen. [IpoGieMsr
XPAaHECHMUS BEIIECTBCHHBIX YHCEN, CBSA3AHHBIE C OrPAaHUYCHHEM KOJIUYECTBA
pa3psnoB. BblloniHeHHE omepanuii ¢ BELIECTBEHHBIMU YUCJIAMH, HAKOIUJICHUE

omnoOoK P BBIYUCJIICHUAX

I'padpl. OcHoBHble moHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOILBIO
MaTpUll CMEXHOCTH, BECOBBIX MATpHUL, CIHCKOB CMEXHOCTH. Pemienue
AITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHauu3oM rpadoB (MOCTpOCHHUE
ONTUMAJIFHOTO MYTH MEXAYy BepUIMHAMHU rpada, ompenaesneHre KOoIMYecTBa
pa3JMuYHBIX IyTE€Hd MEXKIY BEpIIMHAMU OPUEHTHUPOBAHHOIO AaIMKIMYECKOIO
rpaga)

HepeBbsa. bunapnoe nepeBo. JlepeBbs moucka. CrnocoObl 00xoma JepeBa.
[IpencraBnenue apugmeTHuecKux BbIpaKeHUN B BUJE nepeBa. Mcnonb3oBaHue

rpad)0B U AEPEBBEB MPH OMHCAHUN 0OBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPA

JluckpeTHble UTpBI ABYX UTPOKOB ¢ TosHOM mHpopmManueit. [loctpoenue nepesa
nepebopa BapuUaHTOB, ONKMCAHUE CTPATETMHM WIPbl B TaOIW4HON (opme.

BBII/IFpLII_HHLIe U MPOUTPBIIITHBIC ITO3UITUU. BBII/IFpBIH_IHBIe CTpaTerun

CpenctBa  HCKYCCTBEHHOTO — WHTEIUIEKTa.  MaeHTudukamus W TMOWCK
M300pakeHMi, pacmo3HaBaHue Jull. Vcrnonb30BaHHE METOI0B MCKYCCTBEHHOTO
MHTEJUIEKTa B 00ydJaronmx cucreMax. Mcnoap30BaHne METOIOB UCKYCCTBEHHOTO

WHTEIJICKTa B poboToTexHuKe. MIHTepHET Bemelt. Heliponnbie cetn
AJITOPUTMBI U TPOTPAMMUPOBAHUE

dopmManusanus MoHATHA anropurMma. MammHa TeOpHHra Kak yHHMBEpCAJIbHAsS

MOJENb BBIYUCIEHUN

OneHka CIOKHOCTH BbIUMCIEHHH. Bpems paboTel M 00BEM HCIONB3yEeMOM
aMsATH, MX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACHUMIITOTUYECKON CII0)KHOCTH aJTOPUTMOB. AJTOPUTMBI OJUHOMHAIBHON
cnoxHoctu. Ilepebopubie anroputmel. IlpuMepsl pa3iIWYHBIX aJITOPUTMOB

peIICHUA 0I[HOI71 3ala4i, KOTOPbIC UMCIOT PA3JIMYHYIO CJIIOKHOCTDH

OmnpeneneHne BO3MOXHBIX PE3YJIbTaTOB padOThl MPOCTEUIINX aJITOPUTMOB
YIOPaBJIEHUS HUCHOJHUTENSMU W BBIYMCIUTENBHBIX aaroputMoB. OnpeneneHue

HUCXOJHBIX JAaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TpeGyCMBIﬁ pe3yjibTar

AJIFOpI/ITMBI 06pa6OTKI/I HaTypaJIbHBIX YHCCJI, 3allMCAHHBIX B IO3UIITMOHHBIX
CHUCTEMAX CYHCIICHUA: pa361/IeHI/IC 3alIMCu 4Yucjla Ha OTACIBHBIC I_[I/I(I)pLI,
HaXOXJICHUC CYMMBI U IIPOU3BCIACHUSA I_[I/I(i)p, HaXO0XICHUC MaKCHMAaJIbHOM

(MUHMMAaNBHOM) HUQPBHIL.



3.5

3.6

3.7

3.8

3.9

3.10

[IpencraBnenue 4ymcia B BUAEC HaOOpa NPOCTHIX COMHOXXHTENICH. AJITOPUTM
OBICTPOTO BO3BEACHUS B CTENEHB. [I0MCK MPOCTHIX YKCEN B 3aJaHHOM JIMAIa30He

C TIOMOUIBIO AJITOPUTMA «PEIIeTo DpaTocheHar
MHoropaspsiIHbIe LeIble YUCIIa, 3a/1a41 JJIMHHON apupMEeTUKH

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl maHHBIX:
LIEJIOYMCIICHHBIE, BELECTBEHHBIC, CHUMBOJIbHBIE, JIOTUYECKUE. BeTBieHus.
Cnoxuble ycinoBud. Lukiel ¢ ycinoBueM. [{UKIIbI O TEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHsmuxcs B ¢ainax. TekcToBble U IBOMYHbIE (AIIbI.
daiinoBbie nepeMeHHble ((aitnoBble ykazarenu). Utenue u3 (aiina. 3amuce B
Gaiin.

Paz6uenue 3agaun Ha noazanaun. [lognporpaMmel (mpouenyps! U GyHKIUH).

Hcnonb3oBanue cTaHnapTHON OMOIMOTEKHU S3bIKa IPOrPAaMMUPOBAHUS

Pexypcus. PexkypcuBHble npoueaypsl u (yHKuuu. Mcnonb3oBaHue creka s

OpraHU3alU PEKYPCUBHBIX BBI30BOB

Uucnennsle MeTonbl. TouHoe u mpuOIMKEHHOE pelIeHHs 3amadu. YucieHHoe
peleHre ypaBHEHUI C TMOMOIIbI0 Moadopa mapaMerpa. YuclieHHbIE METOMbI
pelIeHus ypaBHEHW: MeToj mepedopa, MeETOJ| IOJIOBUHHOTO JICJIEHUS.
[TpubnuxEHHOE BBIYMCICHUE AJIUH KpUBBIX. Bhlunmcnenue ruomaznei ¢uryp c
IIOMOLIBI0 YUCJIEHHBIX METO/0B (METOJ MPSIMOYTOJIbHUKOB, METOJ Tpamenuil).
IMouck wmakcumyma (MUHUMYMa) GYHKIHHA OJHOM TEPEMEHHOW METOJIOM

IIOJIOBHHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BCTpoeHHble  (QYHKIMH  sI3bIKa
POTPaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO)IC‘—IéT KOJIMYECTBA IIOABJIICHWI CHMBOJIA B CTPOKE,
pa3OueHne CTPOKM Ha CJIOBa MO NPOOETbHBIM CHUMBOJAM, MOUCK MOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aME€HAa HAWJEHHOW MOACTPOKH Ha APYTYI0 CTPOKY.
I'eHepanusi BceX CIOB B HEKOTOPOM alihaBUTE, YAOBJICTBOPSIONIMX 3aJaHHBIM

orpannuyeHusiM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBbl M TIOCIEIOBATENBHOCTH  YHCEN.  BbrumcieHne  000OIIEHHBIX
XapaKTepUCTHK DSJEMEHTOB MacCHBa WM YHCIOBOW IOCIEIOBATEIHLHOCTH
(CyMMBI, TIpOW3BEACHHS, CPEIHEr0 apUPMETHIECKOr0, MHUHUMAIBHOTO U
MaKCHMAalbHOTO DJIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, YJIOBJIECTBOPSIOIINX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBI TOWCK 3a/JIaHHOTO 3HAYEHHUS B MAaCCHUBE.
ANTOpPUTMBI PAabOTHI C JJIEMEHTaMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHpPOBKa OJHOMEPHOTO MaccuBa. [IpocThie METOMBI COPTUPOBKHU
(MeTon my3bIpbKa, METON BBIOOpa, COPTHPOBKAa BcTaBKamu). CopTUpOBKa
cmusiaueM. breictpast coptupoBka maccuBa (anmroput™ QuickSort). JIBonuHBII

MOMCK B OTCOPTUPOBAHHOM MAacCCHBE



3.11

3.12

3.13

3.14

3.15

3.16

3.17

4.1

4.2

JIBymepHBIE MaccuBBl (MaTpullbl). AJTOPUTMBI  O00pabOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCJIOBOTO MacCHMBa II0 3aJaHHBIM
npaBujiaM, IMOUCK JJICMCHTA B ABYMCPHOM MACCHUBEC, BBIYHUCJICHHUC MaKCHUMyMa
(MMHUMYMa) U CYMMBI 3JICMEHTOB JIBYMEPHOTO MacCHBa, MEPECTaHOBKA CTPOK U

CTOJIOLIOB IBYyMEPHOTO MacCHBa

CrmoBapu  (acconMaTUBHBIE  MAacCUBBI,  OTOOpaxkeHUs).  XdOMI-TaOJIHIIBL.

HOCTpOGHI/IC aJ'I(baBI/ITHO-LIaCTOTHOFO CJIOBaps IJ1Ad 3aJaHHOT'O TCKCTa

Crexku. AHaJINM3 TPaBUWIBHOCTH CKOOOYHOIO  BbIpaXKEHMsA. Bbluncienue
apu(pMEeTHUYECKOTO BBIPAKEHMUSI, 3aIIUCAHHOTO B MOCT(HUKCHON QopMme.

Ouepenu. Mcnonb30Banne ouepenu A1 BpEMEHHOIO XPAHEHUS TaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMAJIbHOTO OCTOBHOTO JepeBa
B3BELIEHHOT'O CBSI3HOTO HEOpUEHTHpOoBaHHOrO rpada. KommyecTBo pa3nuyHbIX
nyTeil Mex 1y BepIIMHAMH OPUEHTUPOBAHHOTO AlMKJINYECKOro rpada. AJropurm
Jeikerpol

HepeBbs. Peanusauus nepeBa ¢ MOMOLIbIO CCBUIOYHBIX CTPYKTYp. JlBOMuHBIE
(bunapusie) aepeBbs. [locTpoeHue nepeBa i 3aJaHHOTO apUPMETHUECKOTO
BhIpakeHUs. PexypcuBHBIE anropuTMbl 00xoaa fnepesa. Vcnonbp3oBaHue cTeka u
ouepenu A 00xoja aepena

JluHaMu4ecKkoe MpOorpaMMHUpPOBAaHME KaK METOJl PELICHHS 3a/a4 ¢ COXpaHEHHEM
MIPOMEKYTOUHBIX PEe3yJbTaTOB. 3ajjauu, pelIaeMble C MOMOILBIO TUHAMHYECKOTO
IPOTrpaMMHUPOBAHUS: BEIUUCIIEHUE PEKYPCUBHBIX (DYHKIMH, TOJCYET KOJIMYECTBA

BApHUAHTOB, 3aa41 OIITUMU3AlIUN

[TonsitTie 00 0OBEKTHO-OPHEHTUPOBAHHOM MporpamMmupoBaHuu. OOBEKTH U
kjaccsl. CBoiicTBa U MeTOAbl 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN AHAJINU3.
PazpaboTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TMOAXOJA.

Wukancynsuus, HacienoBaHue, moauMophuzm
NudopmannoHHble TEXHOIOTUN

Ananu3 nanHeiX. OCHOBHBIE 3a/ladydl aHajiW3a JaHHBIX: MPOTHO3UPOBAHHE,
kinaccuuKkanus, KiacTepusauus, aHanu3 oTkiIoHeHui. IlocrnenoBarenbHOCTH
pelieHus 3a/1ay aHalau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp ¥ (WJIM) TOCTPOCHHME MOJEIH, Mpeodpa3oBaHUe
TaHHBIX, BU3yalHM3allis JaHHBIX, UHTEpIpeTanus pe3yibTatoB. [Iporpammubie
cpeactBa W VIHTepHET-cepBUCH JUIsi OOpaOOTKM M TIPEICTaBIICHUS JTaHHBIX.

bonbiue nannsie. MammnaHoe o0ydeHue
AHanmM3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOduIl. BhruucieHue CyMMbl,
cpemHero  apuMeTHYecKoro, Haubosbpliero (HAUMEHbBINEr0)  3HAYCHUS

nuarnasoHa. Beruncnenue kodpduilMeHTa KOPPESIUU JIBYX PSIAOB JTaHHBIX.



4.3

44

4.5

4.6

[TocTpoenne cTomOYaTHIX, JUHEHYATHIX W KPYroOBbIX AuarpamMm. lloctpoeHue
rpadukoB ¢pyskuii. [Tonbop aMHUM TpeH[a, pelIeHne 3a1ad MPOTrHO3UPOBAHUS.

Pemenne 3amad onTUMU3ANMY C TIOMOIIBIO AIEKTPOHHBIX TaOIHUIT

I[I/ICerTI/ISaHI/Iﬂ npu MaTeMaTN4CCKOM MOACIIMPOBAHUUN HCIIPCPBIBHBIX
IponeCcCoB. MO,Z[CJ'II/IpOBaHI/Ie JABHOKCHUA. MOI[CJ'II/IpOBaHI/Ie OMOJIOTHYECKUX
CHCTCM. MaremaTudeckue MOICIN B O9KOHOMUKE. BrerancanrenbHbIe
OKCIICPUMCHTBI C MOZICIISIMU. O6pa60TKa PE3YJIbTATOB 3KCIICPUMCHTA. MGTO,Zl
HaMMCHBUINX KBaJApaTOB. OIICHKa YHUCIOBBIX ITapaME€TpPOB MOACIUPYEMBIX
O0OBEKTOB U IIponecCcoB. BoccranoBineHne 3aBHCHUMOCTEH 10 pe3yjibTaTaM

JKCIIEPUMEHTA

BepostHOCTHBIE MOJETIN. Meronsl Momnte-Kapuo. Nmutannonnoe

MOJCINPOBAHUC. CucremMbl MacCoOBOrO O6CJ'Iy)I(I/IBaHI/I}I

TaGmuunble (pensauuoHHbIe) 6a3bl JaHHBIX. TabyMIa — IpeICTaBIeHUe CBEACHUI
00 ommoTHHHBIX 00BekTax. [lone, 3ammch. Kimrou Tabmuner. Pabora ¢ roToBoit
0a3oii naHHBIX. 3anojgHeHue 0a3bl AaHHBIX. [IoMCK, COpTUPOBKA U (PUIBTpALIUS
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl € MapaMeTpaMHu.
Brruucisiemble moss B 3anpocax.

MuoroTtabianunble 6a3bl JaHHBIX. THUIBL CBs3ed Mexay TabiuumaMu. BHemrHwii
kito4. [{eocTHOCTE 6a3bl JaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX
TexcroBeiii mporeccop. CpeacTBa MOWCKAa W aBTO3aMEHbI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHE.

[IpaBuna UUTHPOBAHUS WMCTOYHUKOB U odopMiIeHUS OuOIHOrpaduuecKux

CCBIIIOK



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Nudopmaruka, 10 knacc/ bocora JI.JI., bocosa A.1O., O6miecTBO ¢
orpaHu4eHHou oTBeTcTBeHHOCThI0O « BMTHOM. JlaGopatopus 3HaHu»;
AxrmmonepHoe o6miectBo «M3marensctBo «IIpocBemienuey

» Uadopmaruka, 11 xmacc/ bocosa JI.JI., bocoBa A.1O., O6miecTBo ¢
orpaHn4eHHon oTBeTCTBEHHOCThI0 « BIMTHOM. JlaGoparopus 3HaHu»;

AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIbI UISA YUUTEJIS

1. http://www.metodist.ru Jlabopatopus nadpopmatuku MUOO

2. http://www.it-n.ru CeTb TBOpUYECKHUX yuHuTeNIEH HH(HOPMATUKN

3. http://www.metod-kopilka.ru Meroanueckast konuiaka yautesnss HHOOpMaTHKU
4. http://fcior.edu.ru http://eor.edu.ru @enepanbHbiii HEHTP UHPOPMALTMOHHBIX
oOpazoBarenbHbIX pecypcoB (OMC)

5. http://pedsovet.su [legaroruueckoe cooOIIECTBO

6. http://school-collection.edu.ru Equnas xomnexmus mudpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1. «kEnuHO€e 0KHO 10ocTyna K 00pa3oBaTeIbHBIM pecypcamm»-
http://windows.edu/ru

2. «Enunas xomnekuus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOBY -
http://schoolcollektion.edu/ru 3. «denepanbHplii IEHTP UHPOPMAITUOHHBIX
oOpaszoBaTeIbHBIX pecypcoB» - http://eor.edu.ru

4. «Poccwutickas anmekTpoHHas mKoyia»- https://resh.edu.ru/

5. O6pazoBatenbHas onnaH-margpopma « VIDEOUROKINET»
https://videouroki.net/

6. Caiit K.1O. I[Tonskosa - https://kpolyakov.spb.ru/

7. Caiit u3narenbctBa « BMHOM» https://Ibz.ru/metodist/authors/informatika/
8. OOpazoBaTeNbHBIN MOPTAJ JIs MOATOTOBKU K SK3aMEHaM -
https://infoge.sdamgia.ru/

9. Caiit penepanbHOTO MHCTUTYTA TTegarorundeckux mamepenuit ®UIIU -
http://fipi.ru/

10. ®enepanbHblil nepedeHb yueOHUKOB- https://fpu.edu.ru/

11. Uudopmarmonno-odpazoBarenbHblil nopran «Kiskc@.nety-
http://www klyaksa.net

12. O6pazoBaTenbHO-UHDOPMAITMOHHBIN pecypc «MeToandeckas KOMuiIKa
yuutens» - http://metod-kopilka.ru

13. Mob6unbHoe 251ekTpoHHOE 00pazoBanue MO - https://niz.mob-edu.ru/
14. CalT TOTOBBIX MaTepUaIoB K ypokaM "Konwika ypoKoB - CalT i

yuutenei"- https://kopilkaurokov.ru/



15. Caiit u3narensctBa «IIpocBemenne»- https://media.prosv.ru/

16. Onnaiin-mikona «@okcdopay» - https://foxford.ru/






