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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAaHUS U PA3BUTHUA OOYYAIOIIMXCS CpPEICTBAMU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s3aTeNbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT paclupeeieHue ero
1o kinaccaM (rogam M3ydeHus), 1a€T NPUMEPHOE pacHpeesieHne yueOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIIUXCS.

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

Oo0mas xapakrepucTuka yueoHoro npeamera « Mugopmarnka
NudopmaTtuka B cpeHem oO1ieM 00pa30BaHUH OTPAKAECT:

CYHIHOCTh HMH(OPMATHUKH KaK HaydyHOW JUCHHIUIMHBI, H3YyYarolei
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA HMHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLUAIBbHYIO Cchepy;

MEXIUCIHUIUIMHAPHBIA ~ XapakTep HWHPOPMATUKA ©  WHPOPMAIMOHHOM
JESITEIBHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeIHEro 00IIero o0pa3oBaHUs SBIISAETCS
3aBEpIIAIONIMM 3TallOM HEMPEepPHIBHOW IMOATOTOBKM OOydYalomuXxcsi B 00JacTu
uHGOPMATUKU U UH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha CoJIepKaHue Kypca WH()OPMATUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMs U
ONMBIT  TIOCTOSTHHOTO  MPUMEHEHHS  WHPOPMAIMOHHO-KOMMYHHKAITMOHHBIX



TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHHe
3TOTO OIBITA.

Pesynbrartel  yriyOn€HHOTO  YpOBHS HM3y4eHHUS y4yeOHOro MpeaMera
«Hdpopmatukay OpPUEHTHUPOBAHbI Ha TMOJYYCHUE KOMIETEHTHOCTEH IS
nocienyroneil  npodeccuoHaIbHOM  JIeATeNTbHOCTH KaK B paMKax JIaHHOM
peaIMEeTHON 00JacTH, TaK U B CMEXKHBIX ¢ Hell obmacTsax. OHU BKIIIOYAIOT B CeOs:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBS3€, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3THMUHbIE TTOIXO0/IbI
K U3YUYECHUIO SIBJICHUH, XapaKTEepPHBIX JJI1 U3y4yaeMOM peIMETHON 00J1acTH;

YyMEHHUE peniaTh THUIOBBIE MPAKTUYECKHUE W TEOPETUUECKHE 3ajlauu,
XapakTepHbIe JUIsl HMCIOJIb30BaHMS METOAOB M HMHCTPYMEHTapus JaHHOM
peIMEeTHON 00JIacTH;

HaJIM4Me TMPEACTABICHUN O JaHHOW MpEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TeOpuu (COBOKYNMHOCTH TEOPHil), OCHOBHBIX CBSI3SIX CO CMEXHBIMU OOJACTAMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00€CIeYnBAETCA
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  MNpoPEeCcCHOHAIBHOTO  O0pa3oBaHUs IO  CHEHUATBLHOCTSIM,
HEMOCPEJCTBEHHO CBA3aHHBIM C LU(PPOBBIMH TEXHOJIOTHSIMH, TaKUM Kak
nporpaMMHasi MHKEeHepus, MH(OpMallMOHHAsT O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIuHHOE OOYy4YeHUE, TMPOMBINIJICHHBI WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTMH OECIpPOBOJHON CBSA3U, POOOTOTEXHHMKA, KBAHTOBBHIE
TE€XHOJIOTUH, CHUCTEMBI PACIpPEACIEHHOIO PEECTpa, TEXHOJOTUH BUPTYyaIbHOW WU
JIOTIOJTHEHHOM PeaIbHOCTEM.

B conepxxanuu yueOHoro mpeametra «MHpopmaTuka» BBIICISIOTCS YETHIPE
TEeMaTUYECKHUX pa3Jiena.

Paznen «Ilu¢gpoBass rpamMoOTHOCTH» IIOCBAILIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTrUX DJIEMEHTOB LU(PPOBOTO OKPYKECHHS, BKIIOYAs
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
ceth VHTEpHET © UCMOJIB30BAHUIO WHTEPHET-CEPBHUCOB, WH(GOPMAIIMOHHON
0€30IaCHOCTH.

Paznen «Teopermueckue OCHOBBI HH(pOpPMATHKH» BKIIOYAeT B ce0s
MOHATUMHBIM anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpPMAIUH,
u3MepeHuss MHGOPMAITMOHHOTO O0BhEMA JaHHBIX, OCHOBBI QITe€OpPhl JIOTUKH U
KOMITBIOTEPHOI'O MOJEIIUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIpPABICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pad0TKy aJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,



dbopMHEpOBaHE HABBIKOB pPEaIM3aIlMU MPOTPaMM Ha S3bIKaX MPOTPAMMHUPOBAHMS
BBICOKOTO YPOBHS.

Paznen  «H(popMauMOHHBbIE  TEXHOJOTMHM»  TOCBAIIEH  BOIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHM, pealiM30BaHHBIX B MPHUKIATHBIX
MIPOTPaMMHBIX IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJa4axX aHAJIN3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TAOMUI[ NJIs pPEIICHUS
MPUKJIAHBIX 33/1a4.

B npuBenénHoMm nanee coaepxkanuu ydeOHoro npeamera «Hbopmatrkay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTEeNIbHYIO TPOrpaMMy OOyUEHHUSI, HO MOTYT OBITh MPEJIIOKEHBI I U3yUCHHUS
OT/IeJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCSI.

[locnenoBaTenbHOCTh M3YYEHUS TEM B Mpeaenax OJHOTO rojaa oOydeHHs
MOXET OBITh M3MEHEHa MO YCMOTPEHHUIO YYHUTENs TpH MOATOTOBKE padoueit
IIPOrPaMMBbI U IIOYPOYHOTO IUIAHUPOBAHUSL.

Henan n3yvyeHuss MHPOPMATHKM:
OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha

yIiyOJIEHHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi — OOECIEUeHHE
JTanbHENIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMH OO0ydYaroIerocs, ero
TOTOBHOCTH K KM3HH B yCIIOBUSAX Pa3BUBAIOMIETOCS HHPOPMAIIMOHHOTO OOIIECTBA
¥ BO3pacTarollell KOHKYPEHIIMU Ha PhIHKE TPY/Ia.

3axayu MHPOPMATHKH
B cBa3u ¢ stum wusydyenue uHpopmatuku B 10-11 kiaccax IOIKHO

00eCeUnTh:

Cc(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOIO Ha TOHUMAHUU POJU
uHOPMATUKH, HWHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OPMUPOBAHHOCTh YMEHHUW pa3nuyarh (akThl W OLEHKU, CpPaBHUBATH
OLICHOYHBIC BBIBOJBI, BUJETh HX CBS3b C KPUTEPUSAMM OLICHHBAHUA U CBA3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPSTH HA IOCTOBEPHOCTD U
0000611aTh HHPOPMAITHIO;

c(OPMHUPOBAHHOCTh  MPEJCTABICHUNA O  BIUSHUM  MHGOPMAIIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJlOoBeKa B OOLIECTBE, MOHHUMAHHE COLMAIBHOTO,
DKOHOMMYECKOTO, IMOJIUTHYECKOTO, KYJIbTYPHOI'O, KOPUIUYECKOr0, HPHUPOIHOTO,
HPrOHOMHUYECKOTO,  MEIULUMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
MH(POPMALIMOHHBIX TEXHOJIOTH;



NPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUEHHBIX B CO3AHUE U HCIIOIb30BaHHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTpaHEHUE HHPOPMAIIH;

CO3JIaHHME YCJIOBUH JAJIsl Pa3BUTHUS HABBIKOB Y4eOHOW, MPOEKTHOM, HAy4HO-
UCCIIEIOBATENILCKOM M TBOPYECKOH NESATEIBbHOCTH, MOTHUBAIMHU OOYyYaromuxcs K
CaMOPAa3BUTHIO.

Mecto yueoHoro npeamera « Mungopmaruka» B y4eOHOM IJIaHe

OO11ee ynCiI0 YacoB, pEeKOMEHAOBAHHBIX JIJISl U3Y4YeHUs nH(OpMaTUK — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 yacos (4 daca
B HEJICIIIO).

VYrnyOn€HHbli  ypoBEeHb U3Yy4YeHUs] HHPOPMATHUKU PEKOMEHIyeTCS IS
TEXHOJIOTUYECKOTO  TpOoQuisi, OpPUEHTUPOBAHHOIO HAa  HMHXEHEPHYIO U
nHPOpMaIIMOHHYIO Cc(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3Yy4YCHUS
uH(pOpMaTUKU 00ECIIEUYMBACT: MOATOTOBKY OOYYalOlIUXCsi, OPUEHTUPOBAHHBIX Ha
CHEIUAIbHOCTU B OOJACTH HWHOOPMAIMOHHBIX TEXHOJOTUA U WHXKEHEPHBIE
CHEUATbHOCTH, YYacTHE B IPOEKTHONM M UCCIENOBATEIbCKON JIESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMHU OTpacid HH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHI, TOATOTOBKY K YYaCTHIO B OJIUMIIUAJAX U Cllaue
EnuHoro rocynapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKe.

COJAEPXAHUE OBYUYEHUA
10 KITACC

HugpoBas rpaMOTHOCTH

TpeboBanuss TeXHUKM OE30MACHOCTM W TUTHEHBI Mpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU ITU(DPOBOTO OKPYKEHUS.

[TpuHIIMTIBI paOOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon HeiiMana. ABTOMAaTHMYECKOE BBIMOJHEHHE MPOTPAMMbl  IPOILIECCOPOM.
OnepatuBHasi, IMOCTOSHHAs W JIOJTOBpeMeHHas mnamaTh. OOMEH JaHHBIMU C
MOMOIIBIO HWH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsiMOM OCTYIT K TAMSITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHA.
[TapannenbHbIE BBIYMCJICHUS. MHoromnporeccopHbie CHUCTEMBI.
Cynepkomnbrotepbl. PacnpenenéHuble BbIUMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JAaHHBIX. MoOOWIbHBIE LHMQPPOBBIE YCTpPOWCTBA © MX pPOJb B
KOMMYHHKALUSX. BcrpoenHnblie KOMITBEOTEPHI. MUKPOKOHTPOJLIEPHL.
PoGoTu3npoBaHHbIe MPOU3BOCTBA.



[TporpamMmmMHoe obOecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 oOecrnedeHus: U MX Ha3HaueHue. OCOOEHHOCTH MPOrPaMMHOIO
oOecrieueHnss MOOWMIBHBIX ycTpoiicTB. [lapamnenbHoe mporpamMMupoBaHUE.
CucremHoe mnporpamMmmHoe obOecrneueHue. OnepalMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaitBepsl  ycTpouicTB. HWMHCTAUISIIMSA W JIEMHCTAIUIALMA  NPOTPAMMHOTO
o0ecrnedeHusl.

daiinoBsie cuctembl. [IpuUHIMIBI pa3MenieHUs U UMEHOBaHMs (DaljioB B
noyiroBpeMeHHo namatu. [llaGnons 11t onucanus rpymi (haisaos.

[Iporpammuoe obecniedenue. JIneH3upoBaHue MPOrpaMMHOr0 0OecTIeUeHHUsI
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOTrPAMMHOE
oOecrnieuenne. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOJIb30BAHUE MTPOrPAMMHOTO
oOecrieueHuss U UUDPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAEMas
3aKOoHOJATeNbCTBOM Pocculickoin denepanuy 3a HENIPABOMEPHOE MCIOJIB30BaHUE
IPOrpaMMHOr0 oOecreueHus: 1 IU(PPOBBIX PECYpPCOB.

[TpyHIMIIBI TIOCTPOEHUS U anmapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenne IP-cetm Ha mojceTw ¢ momMomibio Macok mojcereil. CereBoe
aAMUHUCTpUpoBaHue. llolydeHre NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M C y3JoM ceTu. OmnpenerneHue MapuipyTra ABUKEHUS
MAKETOB.

Buner  npestenbHoctn B cetu  HMuTepHer.  CepBuchl  MHTepHeTa.
["'eonnpopMalmoHHble cUCTEMBI. ['€00KalMOHHBIE CEPBUCHI PEATbHOIO BPEMEHU
(Hanmpumep, JIOKamus MOOUIBHBIX TeJIehOHOB, OMpEAeNieHne 3arpy>KeHHOCTH
aBTOMarvcTpasnei), ”HTEpHET-TOProBisi, OpOHUpPOBaHUE OMIIETOB U TOCTUHMII.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE CEepBUCHI M yciayrd. ColMalibHbIE CETH —
OpraHu3alysl KOJUIEKTUBHOTO B3aMMOJEWUCTBUS U oOMeHa naHHbIMU. CeTeBoii
ATHKET: TNpaBWjia TOBEAEHUs B KubepmpocTpaHcTBe. [Ipobiema mommHHOCTH
nosiyueHHou uHdopmanuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YrpoO3bl, CBSI3aHHBIE C MCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIMOHHBIX TeXHOJOTui. OO1Ire npodiieMbl 3alUThl
uHdpopmaruu  u  uHboOpMmarmoHHOW  Oe3omacHocTu. CpeacTBa  3alIUTHI
uHGOpMaAIlMU B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATH3MPOBAHHBIX
uHpopManmoHHbIX cuctemax. lIpaBoBoe oOecnieueHne UMHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUICHIIMATBEHOW MHPOPMAIIUH, XpaHAIeHCs HA MEPCOHAIHLHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmmHoe oOecrieueHrne U CIocoObl



OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JMYHOTLO apXxuBa
uHpopMmaruu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

Mudpoanne ngaHHBIX. CHUMMETPUYHBIE U HECHMMETPUYHBIC IIHQPHI.
[ndper npoctoit 3amensl. Iludp ILesapsa. Iludp Buxkenepa. Anroputm
mudpoBanus RSA.

Teopernueckne 0CHOBBI HHPOPMATHKHI

WNudopmanus, nanasie U 3HaHuA. MHQOpMalMoOHHBIE MPOLIECCHl B MPHUPOJE,
TEXHUKE U 00I1IeCTBE.

HemnpepbiBHBIE M JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoaumocThb
JUCKpeTU3alui MHGPOpMalui, NpeJHa3HAUEHHOM Ui XpaHEeHMs, Nepefadd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHHe. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBIL.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C MOMOILIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycenosue ®ano. IlocTpoeHHne OJHO3HAYHO JEKOAUPYEMBIX KOJOB C IOMOUIBIO
nepeBa. EnvHMIIBI U3MEpeHHs Kon4uecTBa HHPpopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMY€ECTBA MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
NO3ULIMOHHON cucrteMe cuMciieHusa. CBOKCTBa IO3WLMOHHOM 3alMCH 4uCia:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIEHUA. AJITOPUTM MEepEBOAA 1IEJIO0r0 yucia U3 P-U4HON cUCTEMBI CUUCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBoja KOHEUYHOW P-udHOM npoOu B IECSITHUHYIO.
AJroput™M mnepeBoja IEJIOr0 4YMcia M3 JACCITUYHOM cHCTeMbl cuucieHus B P-
nuyHyro. IlepeBox koHewHOM pgecsaTUuHOW npobu B P-uunyro. J[BouuHas,
BOCBMEpUYHAs WU IIECTHAALATEPUYHAS CHUCTEMBI CUHCIIEHUS, CBS3b MEXIY HUMU.
Apudmernueckue ornepauvdyd B MO3UIMOHHBIX CUCTEMax CuUMcieHus. TpouyHas
YpaBHOBEIICHHAs] CUCTEMa CUMCIEHUs. JIBOMUHO-IECITUYHAS CUCTEMA CUMCIICHUSI.

KomupoBanne TtekcroB. Komuposka ASCIl. OmnoGaiiTHbIE KOIUPOBKHU.
Cragmapr UNICODE. KomupoBka UTF-8. Omnpenencare HH(POPMAITHOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX [P 33JJaHHBIX pa3pelIeHUH U r1yOruHe KOJUPOBaHUs 1BETA.
[{BeToBbIc MoOmenu. BekTopHoe komupoBanue. ®opmarel rpadudeckux ¢hauios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. OnieHka HHOOPMALIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IpU 33JaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSATHOCTH KOJIUPOBAHUSI.

Anre6pa noruku. Ilonstue BhICKa3piBaHMs. Bbicka3biBaTenbHbIE (HOPMBI
(mpeaukaTsl). KBaHTOPHI CyI1eCTBOBAHMS U BCEOOIIHOCTH.



Jlormueckue omepanuu. Tabmuubl UCTUHHOCTU. Jlornueckue BBIpAKEHHUS.
Jlornueckne Tto)aecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C IOMOLIBIO
TaOJIUI] ICTUHHOCTH. Jlornueckue onepaluu 1 onepainy HajJ MHOKECTBAMHU.

3aKoHbBI anredphl JIOTUKH. OKBHUBAJICHTHBIE NPEOOpa3OBaHUs JIOTUYECKUX
BBIpAKECHU. JIornyeckne ypaBHEHUS U CUCTEMBI YPaBHEHU.

Jlormueckue (QyHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKIMI OT KonmdecTBa apryMeHToB. [1oyiHbIe cuCcTEMBbI TOTHYECKUX (QYHKITHIA.

Kanonnueckne  ¢opmbl  jormdyeckux  BblpaxkeHHil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMaJIbHbIE (DOPMBI, AITOPUTMBI HX
HOCTPOEHHUS MO Ta0JIMIIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
33JJaHHOMY JIOTHYECKOMY BBIPQXCHHUIO. 3alMCh JIOTMYECKOTO BBIPAKEHUS 110
JIOTUYECKOM CXEME.

[IpencraBiieHre LENBIX YKMCEN B MNaMATH KOMIIbIOTepa. OrpaHHYEHHOCTh
JMara3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBbIEe W 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OUT. JIBOMUYHBIN
JOTIOJTHUTENBHBINA KOJ OTPULATEIBHBIX YHCEIL.

[TobutoBbie norumdeckue omnepamnuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuid  caBurd. [ludpoBanue ¢ MoMOmIbIO MOOMTOBOW — OlEepanuu
«uckmovaroee NJIN».

[IpencraBieHne BEHIECTBEHHBIX YHMCEN B NaMATH KOMIIbIOTEpa. 3Havaiias
JacTh M MOPSAJIOK YKcia. Jluamna3oH 3HaAYCHUH BeNIeCTBEHHBIX umcen. [Ipobiemsl
XPAaHEHMSI BEIIECTBEHHBIX YHCEJl, CBS3aHHBIE C OIPAHWYEHUEM KOJINYECTBA
pa3pAnoB. BeIonHeHne omnepanuid C BEIIECTBEHHBIMH YHUCIAMH, HAKOIUIEHUE
OLIMOOK MIPH BBIYUCICHUSX.

AJITOPUTMBI H IPOrPaAMMHPOBaHUE

Omnpenenenrne BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUHMCIHUTENIBHBIX alropuTMOB. OrnpeneneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEeMbIi pe3ybTaT.

Oranel pemieHus 3aJad Ha KommbroTepe. MHCTpyMEHTalIbHBIE CPENCTBA:
TPAHCIATOP, OTIAMUUK, npodumupoBuMK. KoMmumisamus u uHTepmperauus
nporpamMm. BupTyanpHble MalllUHBI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTJIAgKd IPOrpamM.
Hcnonb3zoBanue TpaccupoBOouHbIX Tabmuu. Otinagounbii BbeiBoA. [lomarosoe
BBINIOJIHEHNE NTpOorpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJIOYKMCIICHHBIE, BELIECTBEHHBbIE, CHUMBOJIbHBIE, JIOTMYECKUE. BerBieHns.
Cnoxnbele ycinoBus. Iluxkiner ¢ ycimoBueM. [lukiael 1O IepeMEHHOM.



B3auMo3aMeHsI€MOCTh  pa3IMYHBIX  BUAOB  IUKJIOB. I HBapuaHT ULUKIIA.
CocTraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEeHTHpOBaHUE IPOrpaMM. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBKa onucaHusi IPOrpaMMbl U HHCTPYKIUU JIJIs TTOJIH30BATEIS.

AaroputMbsl 00pabOTKH HATYpaJIbHBIX YHCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CYHCICHHUS: pa3OuWeHue 3amuch 4YHcia Ha OTACNbHBIE IUQPHI,
HAaXOXXJEHUE CYMMbl U TIpoM3BeJEHUs ULU(Dp, HAXOKICHUE MaKCHUMaIbHOU
(MUHUMATBHOW ) UG PHI.

HaxoaeHue Bcex NMpOCTBIX YUCEN B 3aJlaHHOM Juanasone. [IpeacrasieHue
Yyucia B BUJI€ HA0Opa MPOCThIX COMHOMKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIUXCs B Qaitax. TekcToBble U ABOUYHBIE (DANIIBI.
daitnoBbie TiepeMeHHBbIE ((aiioBbie ykazatenu). Urenune u3 (aitna. 3anuch B
Gaiin.

Pa3buenue 3agaun Ha nmoazagaun. [logmporpammel (poueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00BeKTHl ((pakranel). PekypcuBHbIE Mpouenypbl u
¢ynkun. Mcnonb3oBanue cTeka A OpraHu3alii peKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOJMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[lopknatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MopaynbHBIN IPUHLIMI TOCTPOEHHUS IPOTPAMM.

Uucnennsle MeTonbl. TouHoe U NpUOMMKEHHOE pEUIeHHs —3aJauu.
YucneHHble METOIbI PEIIEHUS] YpaBHEHHI: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOnamk€éHHOe BBIYMCIIEHUE JJIUH KPUBBIX. Bbluncienue miomaaen
Guryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ NPSAMOYTOJIbHUKOB, METOA
tpanenuii). Ilonck Makcumyma (MUHUMYMa) GYHKUAM OJHOM NEpEeMEHHOU
METO/I0M MTOJIOBUHHOTO JIEJICHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QYHKIIMU  S3BIKA
MpOrpaMMHUPOBAHUS JIJI1 0OOpaOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSIBIEHUH CHMBOJIa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa IO MPOOETBHBIM CHMBOJAM, IMOUCK MOJCTPOKH
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJEHHOW IOACTPOKH Ha APYIYIO CTPOKY.
['eHepanusi Bcex CJIOB B HEKOTOPOM aiihaBUTE, YAOBJICTBOPSIOLIUX 3aJaHHBIM
orpanndeHusiM. [Ipeobpa3oBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel M [OOCIENOBATEILHOCTH 4YHCEN. BrpruncieHne o0000IIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIOBOM IMOCIIEI0BATEILHOCTH (CYMMBI,
NPOU3BENICHUS, CPEAHETO aApUPMETHUYECKOT0, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33laHHOMY YCIOBHIO).
JInHEeNHBIM MOUCK 3aJaHHOT0 3HAYEHUsI B MACCHUBE.



CoptHpoBKa 0JHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
y3bIpbKa, METOJl BbIOOpa, COPTHUPOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JlBowuHbId TOUCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIByMepHbIe MacCuBBl (MaTpullbl). AJTOPUTMBI OOPaOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA O 33JJaHHBIM MIpaBUJIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAcCHBA, IEPECTAHOBKAa CTPOK M CTOJOIIOB
JIBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHHU

TekcToBeIil Tporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun m rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnonp3oBanue  ctwiied.  CTpyKTYpUpOBAaHHBIE  TEKCTOBBIE
nokyMeHThl. CHocku, ornaBieHue. KomnekTuBHas paboTa ¢ JIOKyMEHTaMH.
NHCTpyMEHTBI pELEH3UPOBAHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OQopMieHue CIUcKa JIUTEPaTypBhl.
3HaKOMCTBO C KOMIIBIOTEpPHOM BEPCTKOM TekcTa. TeXHWyeckue CpencTBa BBOJA
Tekcta. CHenuanu3supoBaHHBIE CPENCTBA PEJAKTHUPOBAHUS MAaTEMaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaldW3a JaHHBIX: MPOTHO3MPOBAHUE,
KJaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnenoBarenbHOCTH
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIeNH, NMpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, HHTEpIIpEeTals pe3ynbTaToB. [IporpammHubie cpenctBa u
WHTEPHET-CEPBUCHI AJI1 00paOOTKM U MpPECTaBIICHUs NaHHbIX. bojbliue naHHbIE.
Mamnnnoe o6ydyenue. HTeIeKTyanbHbli aHaIU3 1aHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TAOMUI. BbIUncIeHHE CYyMMBI,
CpelHEero apu(pMeTHYecKoro, HauOOoNbIIEero (HAMMEHBIIET0) 3HAUCHUSI JUana3oHa.
Boruucnenne kodpduuuenta koppensuuu JByX psaaoB naHHbIX. [locTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYyroBbix guarpamm. Iloctpoenue rpadukos
dbynaknuii. [Togbop muHUM TpeHAa, pelIeHne 3a1a49 MPOTHO3UPOBAHUSI.

UucrneHHoe pelieHne ypaBHEHWH C TIOMOIIBIO MOJa00opa TapameTpa.
OnTuMu3anms Kak MOUCK HAWIYYIIEero pelieHusl B 3aJaHHbIX ycloBusax. LleneBas
byHkuus, orpaHuueHus. JIokambHble M TJIOOAJBHBIA MHUHHUMYMBI LEJIEBOU
¢bynkun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernyeckne 0CHOBBI HHPOPMATHKH



TeopeTnueckue MOAXOAbI K OIEHKE KOJHuYecTBa HH(poOpManuu. 3aKoH
annutuBHOCTH MHpopManmu. dopmyna Xaptnu. MHpopmaius u BEpOSTHOCTS.
®opwmyna lllennona.

Anroputmbl  ckatus JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHsl JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
IyOMHBI KopoBaHus 11BeTa. OCHOBHBIC Hiien anropuTmoB cxatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHUMOCTb BPEMEHM Ie€pefadyd OT
UH(OPMAIMOHHOTO O00BhEMA JAHHBIX U XapPaKTEPUCTUK KaHaia CBs3U. [IpuuuHbI
BO3HMKHOBEHHUS OMIMOOK TMpu T1epefadye JaHHbiX. Konpl, TO3BOJSIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKH, BO3HUKAIONIME TpPHU TMepeaayde JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W HUX B3aumoiAcucTBue. (CUCTEMHBIN
s dext. Yrpapnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBSI3b.

Mopnenmn n monenupoBanue. Llens monenmupoBaHus. COOTBETCTBHE MOJEIN
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LEeIH MoaenupoBaHus. dopmanusaius
IIPUKJIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJCIUPOBAHUS B BHUJIE, YAOOHOM Jid
BOCIIPUSATHS YeoBeKOM. [ 'paduueckoe npeacTaBieHUe JaHHBIX (CXEMbl, TAOJHUIIbI,
rpadukn).

I'padbl. OcHoBHBIE nOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHACKOB CMEXHOCTU. PemeHnne
AITOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpOeHUE
ONTUMAJILHOTO MYTH MEXIy BepiimHaMu rpada, OompelneieHue KOoJuYecTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlMKJIMYECKOTO
rpada).

HepeBbs. bunapnoe nepeBo. [lepeBbs moucka. CriocoObl 00Xxoja Jepena.
[IpencraBnenne apudpMeTHUECKUX BBHIPAKECHUN B BHJE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C MoJHOM nH(popManuei. [loctpoenue aepesa nepedopa BapuaHTOB,
OMMCAHUE CTPATETUU UTPHI B TaOIWYHON (hopMe. BBIUTPHINIHBIC U TPOUTPHITITHEIE
MO3UIIHU. BBIUTPBIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOTO MHTEIUIEKTa. CEpBUCHl MAIIMHHOTO TEPEBOJA U
pacnio3HaBaHusi YCTHOU peun. KorHuTHBHBIE cepBHUCHL. MneHTudukanus u mouck
N300paKeHHH, pacrno3HaBaHUe JIUIL. Camoobyuaroruecs CHCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. lcrosb3oBaHue METOII0B
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaroniux cucremax. Mcrnonb3oBaHue METOI0B
MCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHuKe. MHTEpHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYyaJIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI M IPOTPAMMMPOBAHNE



QopMmasym3anyss  NOHATHSA  anroputma.  Mammbaa — TeopuHra — Kak
yYHUBEpCcaJIbHas MOZENb BeruncieHui. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIYMCIEHUH. BpeMsa paboTsel U 00BEM HCIONB3yeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJTOPUTMOB. AJNTOPUTMBI  IIOJMHOMHUAIBHOU
cinoxHocTH. IlepebopHble anroputmsl. [Ipumepsl pazIUYHBIX —AJITOPUTMOB
pELIeHMS OJJHOM 3a7a4H, KOTOPbIE UMEIOT PA3IMYHYIO CJIOKHOCTb.

[Iouck mpoCTBIX Yucend B 33JaHHOM [JHMAIla30HE C IIOMOIIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3psaHble 1ieble Yuciia, 3a7a4i JJIMHHON apu(pMEeTHKY.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpakeHMs).  XOII-TaOJHUIIbI.
[TocTpoenue angpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Crexku. AHamu3 NOpaBWIBHOCTH CKOOOYHOTO BBIpaXEHUsA. Bpluucinenue
apu(pMETHYECKOT0 BBIPAKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUSI TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOIO CBSA3HOIO HEOpUEHTHpoBaHHOro rpada. KomuuecTBo pa3inyHbIX
nyTeld MeXay BEepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeKCTpHl.

epeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapubie) naepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuTMbl 00xofa aepeBa. Mcnonab3oBaHue creka u
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUYHBIX PE3yJIbTAaTOB. 3aJaud, PELIAEMbIE C MOMOILIbIO
JTUHAMUAYECKOTO IMPOTPaMMUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMupoBaHud. OOBEKTHI U
kjaccbl. CBOMCTBa U METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOJXOJA.
WNukancynsuus, HacaeA0BaHue, MOTUMOphU3M.

Cpenst ObicTpod pa3paboTku mporpamM. IIpoexktupoBanue wuHTEpdeiica
nosib3oBatenst.  Mcronp30BaHWE TOTOBBIX — YNPABISAEMBIX  3JEMEHTOB IS
MOCTpOeHUsI nHTEepdeiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomstme o  mapagurmax
IPOrpaMMHUPOBAHMUS.

NupopManiuoHHBIE TEXHOJIOTHH



Otanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: MOCTAaHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

JuckpeTn3zanuss OpU MATEMATHYECKOM MOJEIUPOBAHUM HETPEPBIBHBIX
npoiieccoB. MogenupoBanue JBHKEHUsS. MojenupoBaHie  OMOJOTUYECKUX
cucteM. Maremaruuyeckue  MOJEIM B SKOHOMHUKE.  BbluucnuTenbHbIE
HKCIIEPUMEHTHI C MOJEIISIMHU.

OOpaboTKka pe3yJbTaTOB SKCHEPUMEHTA. MeTOoJ] HaUMEHBIIMX KBaJPaTOB.
OneHka 4YHCIOBBIX TMApaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MimMutanmonsHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensioHHBIE) Oa3bl JaHHBIX. TalOnmuna — mMpeacTaBiICHUE
cBeneHHnii 00 OMHOTHUHIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roToBoM 0a30i1l NaHHBIX. 3anojHeHuWe Oa3bl JNaHHbIX. [louCK, copTHpOBKa U
(GunbpTpanys IaHHBIX. 3ampochl Ha BBIOOPKY JAaHHBIX. 3alpoChl C MMapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MmuoroTtabiuunbie 0a3bl JaHHBIX. THUIBI CBs3€ MEXIy TaOJIUIaMu.
Buemnuii kro4. LlenocTHOCTh 6a3bl TaHHBIX. 3alpoChl K MHOTOTaOIMYHBIM 0a3am
JTAHHBIX.

Nurtepuer-nipunoxenus. llonstre 0 cepBepHON M KIMEHTCKOW YaCTAX CauTa.
TexHonorus «KJIUEHT — CEpBEP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu kackamubix tabmui ctuiei (CSS). Cuenapuu Ha si3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienre BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300paxkeHUil ¢ MCIOJIB30BAHUEM PA3IUYHBIX LU(GPOBBIX YCTPOUCTB
(mudpoBbIx (poToanmapaTtoB U MHUKPOCKOTOB, BHJIEOKAMEp, CKAaHEPOB U JAPYTUX
ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kaapuposanue. Mcnpasienue
nepcnektuBbl. ['mcrorpamma. Koppekuusi  ypoBHEH, KOppeKuus IBETa.
OOecuBeurBaHUE I1BETHBIX U300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIBTPHL.

MHorocnoliHple u300pakeHus. TekcroBele ciaom. Macka cimos. Kanaibl.
Coxpanenue BblfieieHHONW obnactu. [lonroroBka winmocTpanuii Ajis BeO-CaiToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropnas rpaduxa. IlpumutuBbl. HW3meHeHue mopsiaKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonp3oBanue KOHTYpoB. Bekropuzaius pacTpoBbIX H300paKeHUN.

[IpyHUMOBI  TOCTPOCHUSI M PEAKTUPOBAHUS TPEXMEPHBIX  MOJENEH.
Cerounble Monenmu. Marepuansl. MoaenupoBaHHE HWCTOYHUKOB OCBEILICHMS.



Kamepsl. AnautuBHbie TexHonoruu (3D-npunrtepsl). IloHsTe o BHpTyalbHOU
PEAIIBHOCTH U JOIOJIHEHHOW PEAIBHOCTH.

IINIAHUPYEMBIE PE3VJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
UH®OPMATHUKE (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M  CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAaTbCA CHOPMUPOBAHHOM BHYTPEHHEW IO3UIIMEN
JUYHOCTH, CHUCTEMOW LEHHOCTHBIX OpUEHTAlMH, IO3UTUBHBIX BHYTPEHHHX
yOeXAeHUI, COOTBETCTBYIOIMX TPAAUIMOHHBIM LEHHOCTAM POCCUHUCKOIO
OOIIECTBA, PACUIMPEHHUE KUZHEHHOIO OMbITA M OMbITA JESITEIBHOCTU B IMPOIECCE
peanu3aluy  CpeACTBAaMM  y4eOHOTro IMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIbHOM JIEATETbHOCTH.

B pesynpraTe wu3yuyeHuss HMHPOPMATHUKHM HAa YpPOBHE CPEAHETO OOIIEro
oOpaszoBaHus y oOyuatonierocst OynyT cpopMHUpOBaHbI CIEIYIOIINE JITUYHOCTHBIE
PE3YNbTATHI:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX MpaB M 00s3aHHOCTEH, YBa)KEHUE
3aKOHa M TPaBOMNOpsAKa,  COOJIIOJEHHME  OCHOBOMNOJAralmluX  HOpPM
UH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh MJIEOJIOTMU AKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUM, MAUCKPUMHUHALMKA 1O COLMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM [TPU3HAKaM B BUPTYAJIbHOM IIPOCTPAHCTBE;

2) IaTPMOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIEIUI0, TOCTHKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYeHUsI H()OPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYyallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh Ha MOPAJIIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
cetu MHTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MUpPY, BKJIKOYAas OSCTETUKY HAYYHOIO U
TEXHUYECKOT0 TBOPYECTBA;



CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BUABI HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCHUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpasza  >KU3HH,
OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3J0POBbIO, B TOM 4YHCJIE 3a CYET
cobmonenus TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPEeICTB MH(HOPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIUaIbHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTB;

uHTepec K cdepam mpodeccHoHaIbHON EATeIbHOCTH, CBS3aHHBIM C
UH()OPMATUKOM, MPOTpaMMHUPOBAHUEM M HHPOPMALIUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKH WHOOPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
peann30BBIBaTH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) IKOJIOTUYECKOT0 BOCITUTAHMS

OCO3HaHHWE TJI00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIieM M MyTel ux
pemieHus, B TOM 4YHCI€ C Y4ETOM BO3MOXKHOCTEH MH(DOpPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHl;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHGOPMAITMOHHBIX TEXHOJIOTHH B YCIOBHUSIX
1 poBoit TpaHCcHOopMAITUH MHOTHX cep )KHU3HH COBPEMEHHOTO O0IIECTBa;

OCO3HaHWE IIEHHOCTH HAy4YHOW MAEATeThbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHIYAIBHO U B TPYIITIE.

B mporecce noCTWKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIONUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii cChopMHUpPOBAHHOCTS:

CaMOPETYJIUPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHWE, CIIOCOOHOCTH aIanTHUPOBATBHCA K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JTOCTHKCHUIO 1EeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JIEWCTBOBATh, MCXOMAS W3 CBOMX
BO3MOKHOCTEM;



HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATh €T0 MPU OCYUIECTBICHWUW KOMMYHHKAIUH, CIOCOOHOCTH K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOIICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(PIUKTBHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETaNpeAMETHbIC
pe3yabTaThl, OTPAXXKCHHBIE B YHUBEPCAJIBbHBIX YUEOHBIX NIEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE YHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBHUSA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHBIC NEHCTBHS, PETYJISTHBHBIC YHUBEPCAIbHBIC Y4YeOHBIC
JICCTBUS, COBMECTHAS JACSITEITHHOCTb.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

1) 0a3oBble JIOrH4YecKHue JAeCTBUSL:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MOPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBEHHbIM MPU3HAK WJIM OCHOBAHMS [JII CPaBHEHMS,
KJ1accupuKauu u 0000IICHHUS;

OMPENENATh IENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH U TPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSAX;

pa3pabaThiBaTh IJIAH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBAaTh W  BBHIMIOJIHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH yUeOHO-UCCIIE0BATEIbCKON M TPOCKTHOM ESITEIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIIECHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;

OCYILLIECTBJISITh PA3JIMYHbIE BUABI JIEITEIBHOCTH MO IOJYYEHHUIO HOBOIO
3HAHMS, €r0 WHTEPIpPETAlHH, MPeoOpa30BaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHCJIE€ TPH CO3JAaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh U (HOPMyIHpPOBATh COOCTBEHHBIC 3aJaydl B 00pa30BaTEIbHOU
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4auy,
BBIJIBUTaTh TUIIOTE3y €€ pELICHWs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pELIEHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA TMMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYI O00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TMpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTePHATUBHBIC PELICHUS.

3) padora ¢ ungopmanmei:

BJIAJI€Th HABBIKAMU MOJy4YEHUs UH(OPMAIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMAaTU3alHUl |
MHTEPIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMaIuu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJIU3aliy;

OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpPMAILMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOpMaMm;

UCIIONIb30BaTh  CpeACTBA  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHusi, TMPaBOBbIX ©  ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HaBaHHWA U 3allUThl  HH(pOpMaLMH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) oOmenme:
OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HM,



pacro3HaBaTh HeBepOalbHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PACIO3HABaTh NPEANOCBUIKM KOH(MIMKTHBIX CUTyalluil |
CMSITYaTh KOH(JIHUKTHI;

BJIAQJE€Th  paA3IMYHBIMM  CHocoOaMM  OOIIEHHSs U B3aUMOJACUCTBUA,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(IMKTHbIE CUTYaLINH;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

IIOHMMAaTh M HCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHI C y4E€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOTO WIEHA KOJUIEKTUBA;

IPUHUMATh LEJIW  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJMHUPOBAaTh JEUCTBUS MO HX JOCTH)KCHHMIO: COCTABJISITH IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKThI, OLICHWBATh MJEH C IMO3WIHH HOBU3HBI,
OpPUTHMHANIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOSATENbHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTh, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS TMPoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
32 pEILICHMUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMH B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:



JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedieKCHMH KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3ylbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIICKCUU Il OLEHKH CUTYalluH, BbIOOpa
BEPHOIO PEILICHHUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSATEITbHOCTH.

3) npuHATHS ce0s1 M IPYTrUX:

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TPU aHaJIU3€ pe3yJIbTaToOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIMIHUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 knacc

B mnponecce u3yuenus xkypca MHGOpPMATHKU YriyOoJa€HHOTO ypoBHS 6 10
Knacce oOydarOmMMUCS  OyayT  JOCTUTHYTBHI  CJEAYIONIME  IPEIMETHbIC
pE3yNbTATHI:

BJIAJICHUE TIPEACTABICHUSIMH O POJM HWHPOPMAIMKM M CBS3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE M OOIIECTBE, MOHATHAMHU «HHGPOPMAITUI,
«MH(DOPMAIIMOHHBIA ~ TPOIECC»,  «CHUCTEMa»,  «KOMIIOHCHTBI  CHCTEMBI»,
«cucTeMHbIN AP PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIAJCHUE METOJAAMH IIOMCKa HWHPOpManmuK B ceTH VIHTEpHET, yMCHHE
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYO U3 ceTh HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPHUMEPHI
UCTOYHUKOB WX TIOJIYYCHHMsSI W  HANpaBJICHWS  HCIOJB30BAaHUSA, YMEHHUE
KJIAaCCU(UITMPOBAT, OCHOBHBIC 3aauyd aHajdu3a JaHHBIX (TPOTHO3WPOBAHME,
KJIacCU(pUKAIus, KJIaCTePHU3aIIns, aHaM3 OTKJIOHEHU), TOHUMAaTh
MOCJICTIOBATEILHOCTh PEIICHHUS 3374 aHaIn3a JaHHBIX: COOp EPBUYHBIX JaHHBIX,
OYHCTKAa W OIICHKa KadecTBa JIaHHBIX, BBIOOp W/WIIM TIOCTPOSHUE MOJCIH,
npeoOpa3oBaHue JaHHBIX, BU3YAIH3AIHs TaHHBIX, HHTEPIPETAIUS PE3yIbTaTOB,;

MOHMMaHWE OCHOBHBIX IPHHIIMIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB, TCHACHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTH;



BJIAJICHUE HaBbIKAMU PaOOThl C ONEPAlMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOTO OO€creueHus JJs pelieHus ydeOHBIX 3aJad  Iio
BBIOpAaHHOM cHienUaIn3alny;

HaJIMYUE NPEJCTaBICHUNA O KOMIIBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKECHUM;

NOHMMaHHE YIrpo3 HWH(POPMAIMOHHON 0€30IaCHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIrpo3aM, COONIOJIEHHE MeEp
0€30I1acCHOCTH, NMPEAOTBPAILAIOIIUX HE3AKOHHOE PaCIpOCTPAHEHUE TTEPCOHATBHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHUIN TEXHUKU O€30MMaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIOHEHTAMH LU(DPOBOTO OKPY>KEHHSI, TIOHUMAaHUE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX IMporpamm, 0a3 JaHHBIX U
paboTsl B cetu MHTEpHET;

NOHMMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMH PA3IUYHBIX BHUIOB
uHpopMalK, yMEHHE ONpeAessITh HHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpauUecKux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX NapameTpax AUCKPETU3ALNH,
YMEHUE OINpEACNATh CPEAHIOI CKOPOCTh IIEpENadd JAHHBIX, OLICHUBATh
U3MEHEHUE BpEMEHHM Iepefauyd Ipu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE KCIONb30BaTh MPU PEUICHUH 3a/1ad CBOMCTBA MO3MLMOHHON 3amucu
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B MIO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJaHHBIM OCHOBAHHEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YWCIa B IMO3WLIHMOHHOM CHCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBINOJIHATh apUPMETHUYECKUE OIlepalud B TMO3UIUOHHBIX CHCTEMax
CUMCIICHHUS,

YMEHHE BBINIOJHATH MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUHM, HCIOJIb3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXXECHHE B
JTU3bIOHKTUBHONW U KOHBIOHKTHBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
VMCTUHHOCTH, HUCCJEN0BaTh 00JIACTh MCTUHHOCTHU BBICKA3bIBAHUS, COAEPKALIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbIE JJOTHYECKUE YPABHEHUS U CUCTEMbl YpaBHEHUI;

MOHMMaHUE 0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHbopMaluu (3aMUCh YHCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOXKJIEHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JIMaIa3oHe, 00paboTKa MHOTOPA3PSIAHBIX LETbIX
YHCEeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONPENENATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJITOPUTMOB
(cyMMUpOBaHHE 3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, MepeOOpHbIE
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
Pa3HOI CI0KHOCTH IS PELLIEHUs OJTHOM 3a/1auH;



BJIaJICHHE YHHUBEPCAJIbHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSI
(Python, Java, C++, C#), mnpencrtaBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypaxX JaHHBIX, YMCHHE HCIIOJb30BaTh OCHOBHBIC  YIPAaBJISIOIINE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIHM3 MPEIIOKEHHON IMPOrpaMMbL:
OIPENENIATh PE3YAbTAThl PAOOTHI MPOrPaMMBI IPH 3aJaHHBIX HCXOMHBIX JAaHHBIX,
OIPECNIATh, MPU KAaKUX HCXOAHBIX JaHHBIX BO3MOXKHO IOJyYEHHE YKa3aHHBIX
pe3yJIbTaTOB, BBISIBIIATH JaHHBIC, KOTOPHIE MOT'YT MPHBECTH K OIIMOKE B paboTe
IPOrpaMMEI, (GOPMYIUPOBATH MPEIIOKEHUS 110 YIYUIIEHUIO IIPOrPAMMHOTO KOJIa;

YMEHHE CO3[aBaTh CTPYKTYPHPOBAHHbIE TEKCTOBBIE JOKYMEHTBHI U
JEMOHCTPAIIMOHHBIE MaTePHAIIbI C UCII0Jb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOTPAMMHBIX CPEACTB U O0JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh 3JICKTPOHHBIC TAOJIHUIBI I aHAIN3a, MPEACTaBICHUS
U 00pabOTKM  JaHHBIX  (BKIIOYas  BBIYMCICHHE  CYMMBI,  CPEIHEIO
apu(MEeTHYECKOro, HAWOONBIIEIO W HAMMEHBIICTO 3HAYCHHUH, pELICHHUE
ypaBHCHHIA, BBIOOP ONTHMAJIBHOIO PEIICHHUS, MOA00P JIMHHUK TPCHIA, PCIICHHE
3a/1a4 MPOTHO3UPOBAHUA).

11 kaace

B mnponecce u3yuenus xkypca MHGOPMATUKH YriyOn€HHOTO ypoBHS 6 11
Knacce oOOydYaromUMHUCS  OyayT  JOCTUTHYTHl  CIEAYIOIIME  MPEIMETHbIC
pEe3yIbTaTHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJbI, AOMYCKAIOIIHE OJHO3HAYHOE
JEKOUpPOBaHUE cooOImeHni (MpeduKCHbIE KOJbI), HCIOIb30BaTh IMPOCTEHIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS MPU HU3BECTHOM YacCTOTE CHUMBOJIOB, MOSICHSTH TMPUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHUE pelllaTh alrOPUTMHUYECKHUE 3a7a4ud, CBA3aHHBIC C aHAIM30M rpadoB
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO IyTH MEXAYy BeplIMHaMHu Tpada,
OMpENENICHUs]  KOJIMYECTBA  PAa3JUYHBIX  NyTeld  MeXAy  BEpIIMHAMU
OPUEHTUPOBAHHOTO AIUKIMYECKOro rpada), yMEHUE MCIOJIb30BATh JIEPEBhs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apU(PMETHICCKUX
BBIPAKEHU, TPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI IO 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHIIIHYIO
CTpaTEeruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHJAEC MpOrpamMm 0a3oBbIE
ITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOTrpaMmax JaHHbIE PAa3IUYHBIX THUIIOB C
Y4ETOM OTPAHMYEHHUM HA JUANA30H UX BO3MOXHBIX 3HAUYECHUW, MPUMEHSTH IPU
pelIeHUN 3a/1a4 CTPYKTYPhI JaHHBIX (CIHUCKH, CJIOBapU, CTEKU, OUEePEaH, AEPEBb),



UCIIONB30BaTh 0a30BbIe OMNEpalMd CO CTPYKTYpaMH JAQHHBIX, MPUMEHSTh
CTaHJIAPTHBIE U COOCTBEHHBIE MOIPOrPaMMBI JJIsl 00paOOTKH YMCIOBBIX JAaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MPHU pa3pabOTKe MporpaMM OHOIUOTEKU
MOJIIPOrpaMM, 3HaTh (DYHKIHMOHAIBHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHHUE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPAMM B
cpele MporpaMMHUPOBaHUS, YMEHUE TOKyMEHTUPOBATh IPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJIQJICHHE OCHOBHBIMH CBEICHHMSIMH O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpeICTBaxX CO3MaHHUSA W pabOThl ¢ HUMH, YMECHHE HCIOJb30BaTh TaOJIMYHBIC
(pensiioHHBIE) 0a3bl JAHHBIX (COCTaBJIATH 3alpOChl B 0a3aX JAHHBIX, BHIMIOIHSITH
COPTHPOBKY M TIOMCK 3amuceld B 0a3e JaHHBIX, HAMOJIHATH pa3paboTaHHyIO 0a3zy
JTAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHE HCIO0JIb30BaTh KOMIIBIOTEPHO-MAaTEMATUUECKUE MOJIENN JJI aHaAInU3a
OOBEKTOB M MPOLECCOB: (OPMYJIUPOBATH LEJIb MOJAEIUPOBAHUS, BBINOIHATH
aHallu3 pe3yJbTaTOB, TMOJNYYCHHBIX B XOJI€ MOJICIHPOBAHUS, OIEHUBAThH
COOTBETCTBHE MOJEIIM MOJIECIUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATH
pe3yabTaThl MOJACTUPOBAHUS B HATTISIAHOM BUJIE,

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHU(MPPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOXXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IH(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB pabOThl, BO3MOKHOCTEH M OTpaHUYEHUs
IPUMEHEHHUsI TEXHOJOTMM MCKYCCTBEHHOIO MHTEJIEKTa B Pa3IMYHBIX 00JacTX,
HaJIMYUE MPEJCTaBICHUA O Kpyre peliaeMbXx 3a7ad MalluHHOrO OO0y4YeHUs
(pacnio3HaBaHUs, KIAaCCU(PUKAIMU U MPOTHO3UPOBAHNS) HATUYHME TPEICTABICHUIN
00  HWCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

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




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




11 KJIACC

KoauuyecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM IMeKTPOHHbIE
Ne n/nn Kontpoabnbie Ilpakruueckue (uupposbie)
HporpaMMEel Beero padoTsI padoThl o0pa3oBaTe/bHbIe
pecypchl
Pa3znea 1. TeopeTnueckue 0CHOBbI MH(POPMATHKH
11 Nudopmanus u nHGopMarmoHHbIe 10 25
IPOIIECCHI
1.2 MopenupoBaHue 8 2
Htoro no pazneny 18
Pa3zngen 2. AnropuTt™Mbl M NIPOrpaMMHUPOBAHUE
2.1 DJIEMEHTHI TEOPUHU AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
23 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
IPOrPaMMHUPOBAHHUS
Htoro no pazneny 50
Pa3nen 3. UngopManoHHbIE TEXHOJIOTHHT
31 KomneroTepHO-MaTeMaTHUECKOE 8 2
MOJICITUPOBAHHE
3.2 ba3bl naHHBIX 10 4
3.3 Be06-caiitbr 14 4
3.4 KomnbroTepHas rpaduka 8 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no paszneny 48
PesepBHOE Bpemst 20
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 0 36.5




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

1. bocosa JI.JI. Undopmartuka. 10 kmacc. ba3oBsiit ypoBens: yueonuk / JIJI.
bocosa, A.}O. bocoBa. —M.: bunom. Jlaboparopus 3Hanui, 2017. —288 c.: ui.
2. bocosa JI.JI. Uudopmatuka. 11xmacc. ba3oBsiit ypoens: yueonuk / JIJI.
bocosa, A.}O. BocoBa. —M.: bunom. Jlaboparopus 3Hanuii, 2017. 256 c.: un

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Anapeea E.B. Maremarnueckre OCHOBbI HHPOPMATUKHU. DJIEKTUBHBIN KypC:
yue6.mocobue / E.B. Auapeena, JI.JI. bocoBa, I.H. ®anmuna. —M.: bunowm.
Jlabopatopus 3nanuii, 2007. —328 c.
2.Anapeea E.B. Marematuueckue 0CHOBBI HH()OPMATUKU. DJIEKTUBHBIN KypcC:
Metoja.nmocodue / E.B. Aunpeesa, JI.JI. bocora, I.H. ®anuna. —M.: burowm.
Jlabopatopus 3nanuii, 2012. —312 c.
3.bocoBall.J.Mudopmaruka. 10 kacc: caMOCTOATEIbHbIE U KOHTPOJIbHBIE PaOOThI
/ JI.JI. bocoBa, A.}O. bocoBa, H.A. AxkBuiisHoB.—M.: bunom. JIaboparopus
3Hauui, 2018. —96 c.: un
4.bocosa JI.JI. Uudopmatuka. 10—11 knaccel. ba3oBblii ypOBEHb: METOIUYECKOE
nocobue / JI.JI. bocoBa, A.}O. bocoBa. —M.: bunowm. Jlabopatopus 3nanumii, 2016.
—56 c.: nL.
5.bocorall.J.MudopmaTuka. 11kimacc: caMoCTOsTEbHBIE U KOHTPOJIbHBIE
pa6otsl / JIJI. Bocora, A.1O. bocosa, H.A. AkBusissHOB.—M.: buHoM.
Jlabopatopus 3uanwmii, 2018. —96 c.: u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.Mudopmanmonnoe odiectso / coct. A. Jlaktnonos. —M.: ACT, 2004 —512 c.
2. Komekius g poBbIX 00pa30BaTelIbHBIX PECYPCOB [ DIEKTPOHHBIN pecypc]|
http://school-collection.edu.ru/catalog

3. OxynoB C.M. OcHoBsl nnporpammupoBanust / C.M. OkynoB. —M.: bunom.
JlaGoparopus 3Hanuii, 2006. —440 c.

4.Tanosa 2.B. Beenenue B kpunrorpaduto. Kak 3aiuTuTh CBOE MUCHMO OT
JTHOOOMBITHBIX. DJIEKTUBHBIN Kypc: yue0.ocobue / D.B. TanoBa. —M.: bunom.
Jlabopatopus 3uanwmii, 2007. —79 c.

5.0uH1nuknonenus mkoasHOM MatemaTtuku / o pea. U.I'. Cemakuna. —M.:
bunowm. Jlaboparopust 3Hanwmii, 2011. —40
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