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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uadopmaTtuke (yriryOJaEHHBINH YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpas3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM
OCBOCHHSI OCHOBHOM  00pa30oBaTENbHOM  MpOrpamMMmbl — CPEJHEro  OOILEero
oOpa3zoBanusi, npeacrasieHHbix B PI'OC COO, a taxxke denepanpHOil paboueit
IPOrpaMMbl BOCTTUTAHHSL.

[IporpaMmma 1o wuHpoOpMaTHKe MAET TPEACTABICHHWE O IIeNAX, OOIIeH
cTpareruu OOy4YeHHUs, BOCHUTAHHMS M PAa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yuebHoro mpenmeta «MHpopmartukay Ha yriiyOnéHHOM YpPOBHE, YCTaHABJIMBAET
o0s13aTenbHOe IpeaIMETHOE coJiepKaHue, npeycCMaTpuBaeT ero
CTPYKTYypHUpPOBaHHE TIO pa3zesiaM B TeMaM Kypca, ONpeeNsieT pacipeaesieHue ero
no kiaccaM (TojaMm M3ydeHus), JaéT MPUMEpPHOE pachpeielieHne YIeOHbIX 4acoB
N0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHAYeMylo (MpUMEpHYIO)
MOCNEAOBATEIBHOCTh  MX  HM3y4eHHUS C  y4€TOM  MEXIOPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€M, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIUXCS.

[TporpamMMma mmo uHGpOpPMATHKE OTMPELIIAeT KOJIMUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTePUCTHKU Y4eOHOTo MaTepHaa Jjs KaXI0ro rojaa U3yuyeHus, B TOM YUCIE
JUIS COAEpPKATebHOTO HAMOJHEHHs] Pa3HOr0 BHAA KOHTPOJS (MPOMEKYTOUHOMU
aTTecTaluu oOyJaronuxcs, BCEPOCCUICKUX TIPOBEPOYHBIX pabor,
TOCyIapCTBEHHON MTOTOBOH artectanuu). [Iporpamma mo mHpOpMaTHKE SIBISIETCS
OCHOBOHM JJII COCTaBJICHHS AaBTOPCKUX YyUYEOHBIX MPOrpaMM H Y4EOHHKOB,
NOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmartuka B cpeHeM o01ieM 00pa30BaHUU OTPAXKAET:

CYyITHOCTh HMH(POPMATHKH KAaK HAyYHOH AWCHMIUIAHBI, H3YyYarolien
3aKOHOMEPHOCTH MPOTEKAHUS ¥ BO3MOKHOCTH aBTOMATHU3AIMHA MHPOPMAITMOHHBIX
IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  00JacTH  TPUMEHEHHsS  HH(DOPMATUKH, TPEXKIE  BCErO
UH(GOPMaIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COLUATBbHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HMHPOPMATHKH ¥ HWH(DOPMAIMOHHON
JESITEIIBHOCTH.

Kypc nndopmatuku st ypoBHS CpelaHEro OOIIero oOpa3oBaHUs SIBISETCA
3aBEpUIAIOIIMM 3TallOM HEMPEepPhIBHOW MOJATOTOBKM OOydYaromuxcs B o0jacTu
WHPOPMATUKA U WHOOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepkaHue Kypca MH(QOPMATHKH YPOBHS OCHOBHOTO OOIIET0 0O0pa30BaHUS U
OMBIT  TIOCTOSSHHOTO  TIPUMEHEHHUsT  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHM, Aa€T TEOPETHUUYECKOE OCMBICICHHE, MHTEPIIPEeTalnui0 U 000O0IIeHHe
3TOTO OTIBITA.



Pesynbprarel  yrimyOn€HHOTO ypOBHS U3ydeHHA y4eOHOTO mpeameTa
«Uudopmartukay OpUEHTHpPOBAHHI Ha TMOJYYEHHE KOMIIETEHTHOCTEH st
nocyenyromneil  mpodecCHoHaTbHON NEeITeTbHOCTH KaKk B paMKax JaHHOU
IpeIMETHON 00J1aCTH, TaK U B CMEXKHBIX ¢ HEM 00sacTsaXx. OHU BKIIIOYAKOT B CeOs:

OBJIAJICHUE KJIIOYEBBIMU IOHATUSAMU U 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCA JlaHHasg NpeaMeTHas 00JIacTh, PACIO3HABAHHE COOTBETCTBYIOIIMX WM
NPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUUYHBIE TOAXObI
K U3YYEHHUIO SIBJICHUH, XapaKTEPHBIX Ul U3y4aeMOl IpeaMeTHONW 001acTy;

YMEHHME pelarb TUIIOBbIE MPAKTUYECKUE U TEOPETHUUECKHE 3a/1auu,
XapakTepHble JJIsl HCIOJIB30BAHMS METOJOB U HMHCTPYMEHTapHUs JaHHOU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIaCTH KakK IEeIOCTHOU
TEOpUU (COBOKYIHOCTU TEOpHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTIMHU
3HaHUM.

B pamkax yriay6n€HHOTO ypoBHS M3ydeHHs] MH(OPMATUKH 00eCTeUHBACTCS
eJICHAIIpaBJIeHHAsl MOATOTOBKAa O0YyYaloUMXcs K MPOAOJDKEHUI0 00pa3oBaHUs B
opraHuzanusix  npodecCHOHATBHOTO  O0pa3oBaHMsI TO  CICIHAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSMHM, TaKUM Kak
IporpaMMHasl MHXXEHEpHs, UHPOpMaIMOHHAas 0€30MacHOCTb, WH(OPMALMOHHBIE
CHUCTEMBl M TEXHOJOTHH, MOOWJIBHBIE CHCTEMbl M CETH, OOJbIINE [aHHBIE U
MaIIMHHOE OOyYeHHE, TNPOMBILIUICHHbI WHTEPHET BeIled, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMU OECHpOBOAHON CBSI3M, POOOTOTEXHUKA, KBAHTOBBIC
TEXHOJIOI'MH, CUCTEMBI PACIPEAEIEHHOIO PEECTPa, TEXHOJOTMH BUPTYAJIbHON U
JIOTIOJIHEHHON PEAIbHOCTEM.

OcHoBHass 1enb u3yueHusi ydeOHoro mpeamera «Wudopmatuka» Ha
yrayOn€HHOM YpPOBHE cCpenHero oOmiero oOpazoBaHusi — oOecredeHue
JaJIbHENIIET0 Pa3BUTHA HH(OPMALMOHHBIX KOMIIETEHIMH OO0y4arouerocsi, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BHUBAIOIIErocs MH(OPMALMOHHOIO O0IIeCTBa
¥ BO3pACTAIOIIEH KOHKYPEHLUMU Ha pPBIHKE TpyAa. B CBS3M C 3TUM H3ydEHHE
uHpopmatuku B 10—11 xaccax 10mKHO 00€CTICUUTH:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAaHHOIO Ha MOHMMAHUU POJIU
UHPOPMATUKH, HUHPOPMALMOHHBIX U KOMMYHMKAI[MOHHBIX TEXHOJIOTMH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIICHUS;

chOpMUPOBAHHOCTh yYMEHHM pa3nuuyaTh (aKTbl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUAETh HMX CBS3b C KPUTEPHUSIMHM OLICHUBAHHUA M CBS3b
KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEHN, MPOBEPSTH HA JOCTOBEPHOCTD U
000011aTh HHPOPMAITHIO;



c(hOPMUPOBAHHOCTh  TPEJACTABICHUA O BIUSHAUM  HWH(POPMAITMOHHBIX
TEXHOJIOTM Ha JKU3Hb UEJOBEKa B OONIECTBE, IMMOHWMAHHE COIMAILHOTO,
SKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOI'O, IOPHAUYECKOTO, MPHUPOIHOTO,
OPrOHOMHYECKOT0,  MEIMIMHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHSATUE TPABOBBIX U 3TUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHWE OTBETCTBEHHOCTH JIKOJICH, BOBJIICYEHHBIX B CO3/IAHUE W UCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclipocTpaHeHre nH(OpMaIny;

CO3/JaHUE YCJIOBHMM Ui pa3BUTHUS HABBIKOB Y4YEOHOW, MPOEKTHOM, HAy4HO-
UCCJIeIOBATENLCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMM OOYYaIOIUXCS K
CaMOpPA3BUTHIO.

B conepxxannm yuebHoro mpenmera «MHbOpMaTHKa) BBIIEISIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Paznen «llu¢gpoBas rpaMoOTHOCTH» TMOCBSIUIEH BOIPOCAM YCTPOWCTBA
KOMITBIOTEPOB W JIPYTHX DJJIEMEHTOB IM(POBOTO  OKPYKEHHS, BKIIOUYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OTMEPAIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCHONB30BAHUIO WHTEPHET-CEPBUCOB, WHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teoperudeckue oOCHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
MOHATUUHBIA anmapar WHPOPMATUKH, BOMPOCHI KOJAUPOBAHUS WH(POPMAIIHH,
u3MepeHuss WHGOPMAIMOHHOTO O0BEMA JTaHHBIX, OCHOBBI alITreOphl JIOTHKUA W
KOMITBFOTEPHOT'O MOJIEIIMPOBAHHS.

Pa3gen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HA Pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHHS, pa3pab0TKy aJrOPUTMOB U OIIEHKY MX CJI0KHOCTH,
dbopMHEpOBaHNE HABBHIKOB pEANM3aIlldid MPOTPaMM Ha S3BIKAX MPOTPAMMUPOBAHUS
BBICOKOTO YPOBHSI.

Paznen  «HpopmManmMoHHbIe  TEXHOJOTMHM»  TIOCBAIIEH  BONPOCAM
npUMEHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEaTM30BAHHBIX B MPHUKIATHBIX
MpPOrpaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJa4ax aHaJIn3a
JAHHBIX, WCTOJB30BAHUIO 0a3 MTaHHBIX W DJICKTPOHHBIX TAOMUIl IS pPEIICHUS
MPUKIIAIHBIX 3a]1a4.

B mpuBenénHom panee coaepkaHuu ydeoHoro mnpeamera «MHdbopmaTuka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNBHYIO TTpOorpaMmMy OOY4EeHHS, HO MOTYT OBITh TIPEIJIOKEHBI JJISl U3YUEHUS
OTIETTLHBIM MOTHBUPOBAHHBIM U CITOCOOHBIM O0YYarOIIIHMCS.

VYriyOn€éHHbld  ypOBeHb HW3Y4YEHUsT HMHPOPMATUKU PEKOMEHIYyeTCs MJis
TEXHOJIOTUYECKOr0  MpOQuUiIsi, OPUEHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHDOPMAIIMOHHYIO Cc(epbl AeATENbHOCTU. YTIIyOJIEHHBIH YpOBEHb H3y4YEHUS
uH(POPMATUKNA 00ECIIeUNBAET: MOJATOTOBKY OOY4YalOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEIUATBLHOCTH B 00JIacTH HWH(POPMAIMOHHBIX TEXHOJOTHH W WHXKEHEPHBIC
CIIEIMAIIBHOCTH, Yy4YacTHE B TMPOEKTHOW W MCCIEAOBATEIBCKOM JEATEeIIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAIMpaBICHUSMU OTpaci HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYaCTHIO B OJMMIIMAJaX U cAayde
EnuHoro rocy1apcTBEHHOTO SK3aMeHa 1o UHPOpPMaTHUKeE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B TpeneiaX OJHOTO Troja OOydeHUs
MOXET OBITh HM3MEHEHa MO YCMOTPEHHUIO YYHUTENs TpPH MOATOTOBKE pabouei
IPOrpamMMbl U MMOYPOUYHOIO IJIAHUPOBAHUSL.

OO11ee 4KMCII0O YacOB, PEKOMEHIOBAHHBIX JIs1 U3y4YeHHs] nHPopMaTuku — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Hefiento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

HugpoBass rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MACHOCTM M TUTMEHbl Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU HU(PPOBOTO OKPY>KEHUS.

[TpuHIUTIBI paOOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢don Helimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIECCOPOM.
OmnepatuBHas, TOCTOSHHAasT M JOJroBpeMeHHas mnamsaTe. OOMEH JaHHBIMU C
noMouipko muH. KoHTposiepsl BHEMHUX yCTpoUCcTB. [Ipsamoil 1ocTyn K mamsTy.

OCHOBHBIE ~ TEHACHUWHW  PA3BUTHUSA KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapamenbHbie BBIYUCIICHUS. MHoromnpoueccopHbie CHUCTEMBI.
CynepkoMmbioTepsl. PacnpenenéHnpie BBIUMCIUTENbHBIE CUCTEMBI U 00paboTKa
OonbIIMX JaHHBIX. MOOWIbHBIE IIM(PPOBBIE YCTPOWCTBA M HX pOJIb B
KOMMYHUKALUAX. Bcerpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJIJIEPHI.
PoGotusupoBanHbie MPOU3BOACTBA.

[TporpamMmMHoe obecriedeHre KOMIbIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Bub
IporpaMMHOro obOecrieueHus: U WX Ha3HaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
obOecrieueHns MOOWJIBHBIX ycTpoucTB. IlapainenbHoe mOporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OnepalOHHbIE CHUCTEMBI. Y THUJIHUTHI.
HpaitBepsl  ycTrpouicTB. HWHCTAUISIIMSA W JIEUMHCTAIUIALMA  NPOTPAMMHOTO
oOecrieyeHus.

daiinoBsie cuctembl. [IpuUHIMIBI pa3MelieHUss U UMEHOBaHMs (DaljoB B
nosiroBpeMeHHoi namstu. [llabmons! 11s onucanust rpynmn Qaityios.

[Tporpammuoe obecneuenue. JInneH3npoBaHrue TPOrpaMMHOro ooecrnedeHus
u uudpoBeix pecypcoB. I[IpompuerapHoe u CcBOOOJHOE MPOTPaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEpUECKOE MCMOIb30BaHUE MPOTPAMMHOTO
obOecrieueHnss U 1UGPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaeMast
3akoHozaTenbcTBOM Poccuiickoit denepannu 3a HENPABOMEPHOE HCMOJIb30BAHUE
IPOrpaMMHOro o0ecnedeHus: u UG POBBIX PECYPCOB.

[IpyHLIMIBI IOCTPOEHUS U aNapaTHbIe KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
Ceresble poTokonbl. Cerb MHTEpHET. Anpecanus B cetd MHTepHET. [IpoToK0bI
creka TCP/IP. CucremMa 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mozceTu ¢ IOMONIbLI0 Macok moxacereil. CereBoe
aaMuHHACTpUpoBaHue. [loyueHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBsI3U € y3iIoM cetd. OnpeneneHue MapuipyTa JBUKEHUS
IIAKETOB.

Buasl  pestensHocTM B cetm  WHrepner.  CepBuckl  HMHTepHeTa.
['eonnopMalmoHHbIE CUCTEMBI. | '€0I0KAIIMOHHBIE CEPBUCH PEATbHOTO BPEMEHU



(Hampumep, JIOKalus MOOWJIBHBIX TeJIe(POHOB, OIpPEAETCHHE 3arpyeHHOCTH
aBTOMAarucTpaseil), HHTEpHET-TOProBIIsA, OpOHHUPOBAaHUE OUIETOB U TOCTHHHIL.

["'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBHUCHI M yCiIyrd. ColMalIbHbIE CETH —
OopraHu3alus KOJUIEKTUBHOTIO B3auMOJACHCTBUS M oOMeHa naHHbIMU. CereBoi
ATUKET: MpaBuWia TMOBeJIEHUS B KubeprpoctpaHcTse. [IpobiieMa mnoqIMHHOCTH
nosydyeHHOM nHpopmannu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexXHOreHHblE M 3KOHOMHYECKHE YTPO3bl, CBSI3AHHBIE C HMCIOJIb30BAaHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTHM. OO01ue npodieMbl 3alIUThl
uHdpopmaruu 1 uHbopmanmoHHoOW  Oe3zomacHocTH. CpeacTBa  3alIUTHI
uH(poOpMaIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHbOpMalMOHHBIX  cucTeMax. IIpaBoBoe obOecrneueHue UHOOPMALMOHHON
0€30IaCHOCTH.

[IpenoTBpamieHue  HECAaHKUMOHMPOBAHHOIO  JOCTyna K  JUYHOU
KOH(UIeHIIMATbHON MHpOpMalUU, XpaHAILIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmmMHoe oOecredeHrne U CrocoObl
OopbObl ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHusanusi JUYHOTO apXuBa
uHpopmanuu. Pezepsroe konupoBanue. [laponpHas 3ammra apxusa.

[MudpoBanne nanHpix. CUMMETpUYHBIE U HECUMMETPHUYHBIE IUQPHI.
[udper npoctoit 3amensl. [Hudp Lesapsa. I[udp Buxenepa. Anroputm
mmdpoBanus RSA.

Teopernyeckune 0CHOBBI HHPOPMATUKH

Uudopmanusi, nanusie U 3HaHus. MHopmanmonHsie mporeccsl B MpUpo/IE,
TEXHUKE M OOIIECTBE.

HemnpepblBHBIE M JUCKPETHBIE BEJIMYMHBI M cUTHaIbl. HeoO0XxoauMocTh
JUCKpeTH3aluu MHGPOpMaluH, NpeaHa3HAYeHHOW JUIsi XpaHEHHs, Mepeladyd U
00paboTKu B U(POBBIX CUCTEMAX.

JIBonuHoe KOaWpOBaHHWE. PaBHOMEpHbIE W  HEPABHOMEDPHBIE  KOJBI.
JlexoaupoBaHue COOOIEHMM, 3alIMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycenosue ®ano. IloctpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJOB C ITOMOUIBIO
nepeBa. Eqununbl namepenust konuuectsa nHpopmanuu. AnpaBUTHBIA MOAXOJ K
OLICHKE KOJM4eCcTBa HH(POpMALIUK.

Cucrembl cumcienus. Pa3BépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
MMO3UIIMOHHON cHucTeMe cunciaeHud. CBOICTBa IO3UIIMOHHOM 3aIllMCH YHCJA:
KOJIMYECTBO IU(P B 3alMCH, TPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCJIEHHSI. AJITOPUTM MEPEBOJIA LEJIOr0 YUCIa U3 P-UUHONM CHCTEMBI CUMCIIEHUS B
JNECATUYHYI0. AJNTOPUTM MepeBOoja KOHEUYHOM P-wuHOM n1poOu B NECSITHUHYIO.
AJITOPUTM TIEpEBOJA LEJIOT0 YHCIA U3 JECITUYHOM CUCTEMBI CUUCICHHUS B P-
nuynyto. IlepeBon KoHewHOW necsaTuyHOM Jpobu B P-nunyr. JIBouuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CHUCTEMbl CUHCIEHUS, CBSI3b MEXIY HUMHU.



ApudmMernueckre omepanyuyd B TO3UIIMOHHBIX CHUCTEMAax CUHCIEHUSA. TpowdHas
YPaBHOBEIICHHAsA CUCTEMA CUMCIICHHS. [IBONYHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanune TtekcroB. KomumpoBka ASCII. OpnoOaiiTHBIE KOIUPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenvie uHPpOpMAITMOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHH.

KoaupoBanne  uzoOpaxkenuit. Ouenka  uHPOpMAIMOHHOTO  00BEMa
rpaUUIEeCKUX TaHHBIX MPU 3aJaHHBIX Pa3peIICHUH U TIIyOMHE KOJIUPOBAHUS IIBETA.
[IBeToBbie MoOmenu. BekTopHoe komupoBanue. Dopmathbl rpaduyeckux (aiios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00BbEMA 3BYKOBBIX JaHHBIX
IIPY 33JaHHBIX YaCTOTE NUCKPETU3ALUN U PA3PATHOCTH KOJIUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3bIBaTeNbHBIE (HOPMBI
(nmpenukatsl). KBaHTOpPBI Cy111€CTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue omnepanuu. TaOGauIbl MCTUHHOCTH. JlorMueckue BBIpAXKEHUS.
Jlormueckue ToxnecTBa. Jloka3aTenbCTBO JOTMYECKHX TOXKIAECTB C MOMOIIBIO
TaOIHI HICTUHHOCTH. JIOTHYEeCKre onepaluy U ONepariy HaJl MHOKECTBAMU.

3aKoHBI aNTeOpbl JOTUKH. OJKBUBAJCHTHBIC MPEOOPA30BAHUS JTOTHUUECKHUX
BbIpAKCHUU. JIornueckue ypaBHEHHUsI U CUCTEMBbI YPAaBHEHUH.

Jlornyeckue QyHKUMUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKHX
(GYHKIHNA OT KOJIMYECTBA apryMeHTOB. [10JTHbIE CUCTEMBI TOTUUECKUX (HYHKITHA.

Kanonnueckne  gopmbl  sormueckux  BoIpakeHuil.  CoBepIICHHbBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMaJibHbIE (DOPMBI, AITOPUTMBI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »35eMEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropaspsaasbeii cymmarop. IlocTpoeHue cxem Ha JOTHYECKUX 3JIEMEHTaxX II0
3aJIJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3alKCh JIOTUYECKOTO BBIPAXKEHUS II0
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OTrpaHHMYEHHOCTb
JAana3oHa 4YuceNl IMPH OrPAaHUYEHUHM KOJW4YecTBa paspsanaoB. llepenonHenue
paspsigHOU ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWUT. /[BOMYHBIN
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIILHBIX YUCET.

[To6uToBBIE JOTHYecKue omnepanuu. Jlorudeckuit, apupMeTUUECKUd W
nukindeckut  casuru. llludpoBanue ¢ momoImpl0 TOOWTOBOM — omepaiuu
«uckmovaronee NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B IMaMsITH KOMIBIOTEpA. 3Haualas
4acTh W MOPSAJOK uucia. Jlnana3oH 3Ha4eHUI BelleCTBEHHbIX yucen. [Ipobiembl
XpPaHEHUs BEIIECTBEHHBIX WYHCEJ, CBSA3aHHBIE C OIPAHUYECHUEM KOJUYECTBA
pa3psoB. BrimonHeHune onepanuid C BEMIECTBEHHBIMM YHCIAMHU, HAKOIUICHHE
OIHUOOK TP BBIYUCIICHUSX.



AJITOPUTMBI U IPOrPaAaMMHMPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHHUS] HCIOIHUTEISIMU M BBIYMCIHUTEIBHBIX alropuTMmoB. OrmpeaeneHue
MCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMblid Pe3yJIbTar.

Oranel peuieHus 3anad Ha KomIbtoTepe. MHCTpyMeHTalbHBIE CpEICTBa:
TPAHCIATOP, OTJIATUUK, NpoGUIMpoBIIMK. KoMmumsmuss u uUHTepHpeTanus
nporpamm. BupTyanbHble MallIvHBbL.

WUuTterpupoBanHas cpena pa3paboTku. Meroabsl OTIAIKU IPOrpamM.
Hcnonb3oBanue TpaccUpOBOUHBIX Tabmui. Otnanounsii BbeiBoA. llomraroBoe
BBITIOJTHEHUE NTporpaMmbl. Touku octanoBa. [IpocMoTp 3HaUeHUI TEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl ngaHHBIX:
LEJIOYUCIIEHHbIE, BEIIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHYECKHE. BeTBiueHus.
Cnoxnple ycnoBusa. Ilukibel ¢ ycnoBueM. Llukibl 1O IEPEMEHHOM.
B3anmo3aMeHs€eMOCTh  pa3NWMYHBIX  BHUJIOB  LIUKIOB. HBapWaHT  LHKJA.
CocTraBneHue LUKIA C HUCIOJB30BAHUEM 3apaHee ONpPENEIEHHOI0 WHBApUAHTA
LUKJIA.

JlokyMeHTHUpOBaHuE IIPOrPaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroroBka onucaHusi IpOrpaMMbl U UHCTPYKLIHUH JJIS ITOJIb30BATENS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3UILIMOHHBIX
CHUCTEMaX CUMCJICHHA: pa30MeHHe 3amucH 4YHcia Ha OTAeNbHble UQPH,
HaXOXJIEHHE CYMMBl M TpOU3BEeACHUS UU(pP, HAXOKACHHE MaKCUMaJbHOU
(MEUHUMATBHOW) UG PHI.

HaxoxneHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auaria3zoHe. [IpencraBiieHue
4yclia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIUXCS B Qaitnax. TekcToBbIe U ABOMYHBIC (DAIbI.
daiinoBeie TIepeMeHHbIC (dainoBbie ykazarenu). Urenue u3 daiina. 3anuch B
daiin.

Pazbuenue 3amaun Ha nogzanaun. [loamporpammel (porieAypsl U YHKIIHH).
Pexypcus. PexypcuBHbie 00bekTHl ((ppakransl). PexypcuBHbBIE mpouenypsl U
¢ynkiun. Mcnonb3oBanue cTeka A OpraHu3allii pEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOM OHOIMOTEKM SI3bIKAa MPOTPAMMHUPOBAHUS.
[Toaxntouenne  OMONMOTEK  MOANPOTPaMM  CTOPOHHUX  MPOU3BOAMTEIICH.
Moy bHBIM NPUHIUI TOCTPOEHUS ITPOTPAMM.

Uucnennple MeTOABl. ToOYHOE W TPUOMMKEHHOE PEIICHHUS 3aJadm.
UucrieHHbIe METO/IbI pEeLICHUsl YPaBHEHUI: MeTol iepedopa, METO MOJIOBUHHOTO
nenenus. [lpubnux€HHOE BBIYKMCICHHE JUIMH KPUBBLIX. BhIumciieHHE TioIaae
buryp ¢ NOMOIIBIO YHUCIEHHBIX METOJOB (METOJ MNPSMOYIOJIbHUKOB, METO]



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKIUHA OJHOM MepeMEeHHOMH
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — sI3bIKa
IPOrpaMMUPOBAHUS JJisi 00paOOTKH CUMBOJIBHBIX CTPOK. AJTOpUTMBI 00padOTKU
CUMBOJIBHBIX CTpPOK: TOJICYET KOJMYECTBA IMOSBIICHUA CUMBOJA B CTpPOKE,
pazOueHne CTPOKM Ha CJIOBA TO TMPOOEIBHBIM CHMBOJIAM, TOWUCK MOACTPOKU
BHYTPH JAaHHOM CTPOKHM, 3aME€Ha HAWJCHHOM IOJICTPOKM Ha JPYTYH) CTPOKY.
['enepanus Bcex CIOB B HEKOTOpPOM ayi(paBUTE, YAOBIETBOPSIOIMX 3aJaHHBIM
orpanundeHusiM. [IpeoGpazoBanue yncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCNEAOBATENIBHOCTH 4YHCeNl. Bbruncienre 0000mEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA WJIM YUCIIOBOM MOCIEA0BATEILHOCTH (CyMMBI,
IPOU3BENIEHUS, CPEAHEr0 apu(pMETHUYECKOro, MUHUMAIBHOTO U MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIONIUX 33JlaHHOMY YCIOBHIO).
JIvHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHS B MACCHUBE.

CoptHpoBKa 0JHOMEpHOro Maccupa. [IpocTeie METOABI COPTUPOBKU (METOA
nmy3bIpbKa, METOJ BBIOOpa, COpTHpPOBKA BCTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka wmaccuBa (amroputm QuickSort). /IBomuHbIii TOHMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHbIe MacCuBbl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOTO YHCIOBOIO MACCUBA I10 3a/IaHHBIM IPaBHJIaM,
IIOMCK AJIEMEHTA B IBYMEPHOM MAacCUBE, BBIYMCIEHHE MaKCUMyMma (MUHUMYMa) U
CyMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAaHOBKA CTPOK U CTOJOILIOB
JIBYMEPHOT'O MacCcHUBa.

HNudopmManuoHHbIE TEXHOJOTUHT

TexcroBbiii mporeccop. PenaktupoBanume u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammatuku. CpeacTBa NMOHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnonw3oBanue — ctuieil.  CTpyKTYypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTra € JIOKYMEHTaMH.
WNHcTpyMeHTBI pelieH3upOBaHusl B TEKCTOBBIX Mpoieccopax. OOJauHble CEpBUCHI.
HenoBast mepernmcka. Pedepar. I[lpaBunma nuTHpoBaHUS HUCTOYHUKOB U
opopmiienus Oubnuorpapuveckux ccbuiok. OdopmiieHHE CHUCKA JUTEPATYpHI.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKcTa. TeXHUYECKHE Cpe/cTBAa BBOJA
TekcTa. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTHUPOBAHUS MAaTEeMaTHUYECKUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/lauyd aHajdu3a JAaHHBIX: MPOTHO3HPOBAHHUE,
Kjaccudukanus, KiacTepusanus, aHanu3 OoTkIoHeHuH. IlocnegoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJENH, NMpeoOpa3oBaHUe JaHHBIX,
BU3YyaJM3allUs JaHHBIX, HHTEpIpeTanus pe3yiapTaToB. I[IporpamMMHubie cpeacTBa U



MHTEPHET-CEPBUCHI ISl 00pabOTKHU U MPeACTaBICHUS JaHHBIX. bobline nTaHHBIE.
Mammnnoe o6yuenue. HTeIeKTyalbHbIN aHATU3 JaHHBIX.

AHanu3 JaHHBIX C MOMOINBIO JEKTPOHHBIX TaOnull. BeryncieHue cyMMbl,
CpeIHero apupMeTHIECKOro, HanOoJbIIET0 (HAMMEHBIIET0) 3HAYEHUS JUana3oHa.
Boruncnenue koagduureHTa Koppensuuu IBYX psaIoB JaHHbIX. I[locTpoenue
CTONOYATHIX, JMHEMUYaThIX M KpYyroBbix guarpamm. Iloctpoenne rpadukos
¢yukuuii. [logbop auHUM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIEHHE YpaBHEHMM € NOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOUCK HAaWIYyYIIero pelleHus B 3aJaHHbIX yciaoBusx. Llenesas
¢yHK1MsA, orpaHuyeHus. JlokanbHble M TI00aNbHBIH MUHUMYMBI LEJIE€BOM
¢ynkiun. Pemenue 3a1ay ONTUMU3ALNN C TOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernyueckue MOAXOJbI K OLIEHKE KoJudyecTBa HH(opManuu. 3aKkoH
aanutuBHOCTU MH(opmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opwmyna lllennona.

Anroputmbl cxaTusi naHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpuTMBI CXKaTHS JAaHHBIX C MOTEPSAMHU. Y MEHBIICHUE
rIIyOuHBI KoaupoBaHus 11Beta. OCHOBHBIC ujaen aroputmoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayd  OT
nH()OPMAITMOHHOTO O00BEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBA3U. [IpudmHbI
BO3HMKHOBEHHUS OIMMOOK Tpu mepenadye JaHHBIX. Koppl, MO3BOJISIONINE
OoOHapyKMBaTh W HWCIPABIATH OMIMOKH, BO3HUKAIOIIUE MPHU TEpenaye JaHHBIX.
Paccrosinue Xammunra. Koguposanue ¢ nosropenriem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMmoHeHTBl cuctemMbl W UX B3auMozencTBue. CHUCTEMHBIM
addexT. Yrnpaprnenue kak nHOOpMAIMOHHBIN TIporiecc. OOpaTHas CBA3b.

Mopenu u monenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM Mpoleccy, Lenu MoaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]a4.

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BHUIE, YIOOHOM s
BOCIIPHUATHS YeoBeKoM. [ paduueckoe npecTaBieHNe JaHHBIX (CXEMBbI, TAOIHIIbI,
rpaduKm).

I'padbl. OcHoBHBIE moHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHune
AITOPUTMUYECKUX 3aJad, CBS3aHHBIX ¢ aHaimu3oM rpadoB (IOCTpOCHUE
ONTHUMAJIBHOTO TYTH MEXKAYy BepmuHaMu Tpada, ompeaeseHne KOJINYeCTBa
pPa3IMYHBIX IYyT€d MEXIAy BEpPIIMHAMU OPUEHTUPOBAHHOTO AUMUKIMYECKOTO

rpada).



HepeBns. bunaproe nepeso. JlepeBbsi momcka. CrocoObl 0o0xoma mepesa.
[IpencraBnenue apupmMeTHUECKUX BBIpAXXEHUN B BUAE JepeBa. JUCKpeTHbIE UTPHI
JIBYX UTPOKOB C MojiHOM nHpopmanwmei. [loctpoenne nepeBa mepedopa BapuaHTOB,
OMMCAHUE CTPATETUU UTPhl B TAOTUYHOU (popme. BBIMTPHIIIHbIE U TPOUTPHIIIHBIC
MO3UILIMHU. BBIMTPBILIHBIE CTPATETUU.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJieKTa. CepBHCHI MAIIMHHOIO IEpeBoAa U
pacnio3HaBaHusl yCTHOU peun. KorHuTHBHBIE cepBUCHL. MaeHTrdukamnms u mouck
U300paKEHUH, pacro3HaBaHHE JUL. Camoo0Oyyaroiuecs CUCTEMBL.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJIEKTa B oOydaroumx cucreMax. Mcmnosiab3oBaHue METO/IOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHer Bemel. [lepcnekTuBs
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYyAJIbHBIX cUcTeM. HelipoHHBIE ceTH.

AJITOPUTMBI H IPOTPAMMHMPOBaHHE

Qopmann3anuss  NOHATHS — anroputma.  MammnHa  TeropuHra — Kak
yHUBEpCcaJIbHas MOZENb BeruncineHuu. Tesuc Yépua—TwropuHra.

OreHka CI0XHOCTU BbIYMCICHHUN. Bpemst paboTel m 00BEM HCHOIB3yeMOM
naMsATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OrleHka
ACUMIITOTHYECKON CIIO)KHOCTU  AJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHOU
cinoxkHoctd. IlepeGopuble anroputmbl. I[IpuMepbl pa3iIMUYHBIX AJITOPUTMOB
peleHns OJHOM 3a/1a4n, KOTOPbIE UMEIOT PA3IUYHYIO CIOKHOCTbD.

[Iouck mpoOCTBIX 4YMCEN B 3aJaHHOM [HANa30HE C ITOMOLIBIO AJITOPUTMA
«peuieTo DparocheHar.

MHuoropa3psaHbie LeIble Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu (accolmaTMBHBIE MACCHBBI, OTOOpakeHHs).  XdII-TaOJHUIIbI.
[TocTpoenue angaBUTHO-4aCTOTHOTO CIOBAPS AJISl 33JaHHOT'O TEKCTa.

Crexu. AHamu3 NPaBWIBHOCTH CKOOOYHOTO BBIp@XKEHUSA. Bpruncienue
apu(PMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHON opme.

Ouepenu. Mcnonb3oBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO JEepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpHEeHTHpoBaHHOTO rpada. KomuyecTBo pasiauyuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOro rpada. Aaroputm
JlekcTphl.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapubie) naepeBbs. [locTpoeHume pepeBa ISl 3alaHHOTO apUPMETHIECKOTO
BbIpaxeHUs. PekypcuBHbIe anroputmbl o0xona nepesa. Vcmonb3oBaHue cTeka u
ouepeau st 00xo/a aepesa.

JuHamMuyeckoe NpPOrpaMMHpPOBAHME KaK METOJ pEUleHus 3aJad ¢
COXpAaHEHUEM IPOMEXKYTOUYHBIX PE3YyJbTAaTOB. 3aJayd, PEIIaeMble C IMOMOIIbIO



JUHAMAYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHM,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUH.

[Tonsitue 06 0OBEKTHO-OPHUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUN. OOBEKTHI U
kjaccbl. CBOMCTBa UM METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpamMmM Ha OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOIO IMOAXO0JA.
Wukancynanus, HacieaqoBaHue, MoJIuMopdusm.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBaTenst.  Mcronb30BaHWE TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB A
MOCTPOEHUSI UHTEPPeEiica.

O630p  s3bIKOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IpOrpaMMHUPOBAHUSL.

HNHpopMmanuoHHBIE TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIMPOBAHMS: ITOCTAHOBKA
3ajaud, pa3paboTKa MOJENH, TECTUPOBAHUE  MOJENIH, KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi Tpud MaTeMaTUYeCKOM MOJICTMPOBAHUM HEMPEPHIBHBIX
nporeccoB. MoaenupoBanue JBHKEHHS. MojaenupoBaHue OMOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJEIM B OKOHOMHKE.  BwluncinuTenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yabTAaTOB SKCIEpUMEHTa. METol HaMMEHBITNX KBaJpPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIUPYEMBIX OOBEKTOB M  IPOLIECCOB.
BoccranoBnenue 3aBUCMMOCTEH 10 pe3yJibTaTaM SKCIEPUMEHTA.

BepostHoctHeie  Mmozenu.  Metoast Monte-Kapno.  MMutanmonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUS.

Tabmuunbie (pensimoHHBIC) Oa3bl MaHHBIX. Tabnmuia — mpefcTaBICHUE
cBeneHuii 00 omHOTHIHBIX oObekTax. Ilone, 3ammch. Kirou tabmuier. Pabora ¢
roroBoil 0as3oil naHHbIX. 3amnofiHeHWe Oa3bl naHHbIX. [louck, copTupoBKa u
bunabTpalys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpocChl C MapaMeTpaMHu.
Brruucnsiembie mosns B 3ampocax.

MHuororabnuunbie  0a3bl  JaHHBIX. THIBI CBA3EH MEXIy TaOIUIIaMHU.
Baemrawmii kmtou. [{enoctHOCTS 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTA0TMYHBIM 0a3aM
JTAHHBIX.

NaTepHeT-nipunoxenus. IIoHsITHE 0 CEpBEPHON U KIMEHTCKOW YacTsaX CauTa.
TexHOoJorusa «KJIHEHT — CEpBEP», €€ TOCTOMHCTBA U HeJoCTaTKU. OCHOBBI SI3bIKA
HTML u xackamaerx Tabmuiy ctuied (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BeO-CTpaHUIIE.

Pa3melienne BeO-caliToB. Y ciayra XocTUHTA. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHui C KCIONIB30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOIMCTB
(mudpoBeIx (poToanmapaTtoB U MHUKPOCKOTIOB, BHJICOKAMEp, CKAaHEPOB U JAPYTHUX



yctpoicTB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppEeKIMs  IBETA.
ObecuBeunBaHue LBETHBIX u300paxkeHuil. Peryms. PaGota ¢ oOmactamu.
OUIbTPHI.

MHorocnoiiHsle uzo0paxenus. TexkctoBele ciou. Macka cios. Kanaibl.
Coxpanenue BbiaeneHHOM obnacTu. [loaroroBka miumocTpamuii 1jsi BeO-cailToB.
AHHMHMPOBaHHBIE U300paKEHU.

Bektopnas rpaduka. IlpumutuBbel. I3MeHeHHE TOpsSAKa HIIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopuszamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX  MOJEIEH.
Cerounble Momenu. Marepuanbl. MoJaeaupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepst). Ilondarue o BupTyaabHOU
pPEaIbHOCTH U JOTOJHEHHOM PEaJIbHOCTH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
o0yyJaroumxcsi pyKOBOJICTBOBATHCS CGHOPMHUPOBAHHOM BHYTPEHHEH MO3ULIUEH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHUEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSM  POCCHICKOTO
00111ecTBa, pacIIMPEHUE KU3HEHHOTO ONBITA U OMbITa JEATEILHOCTH B Ipoliecce
peanu3aluMyd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIlpaBJICHHM
BOCIUTATEIbHON JAESTEIbHOCTH.

B pesynbrate wu3yueHus MHPOPMATHKM Ha YPOBHE CpPEIHETO OOIIEro
obOpasoBanus y obOydarorierocs OyayT cOpMHPOBAHBI CICIYIONINE JIMYHOCTHBIC
pe3yiabTaThl:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHa M TPaBOINOPSAIKA,  COONIIOJIEHHE  OCHOBOIIOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MPaBa U MHPOPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH MJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK T[I0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAI[MOHAJbHBIM IPU3HAKAM B BUPTYAJIIbHOM MPOCTPAHCTBE;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY HACIIeJIUI0, TOCTHXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMaHUE 3HaYeHUsI MH(POPMATUKH KaK HayKu
B )KM3HU COBPEMEHHOT0 OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTEpHET;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYas OCTETUKY HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATh PA3MYHbIE BUIbI HMCKYCCTBA, B TOM YHCIE
OCHOBAaHHOT'O Ha UCIOJb30BaHUN UH(POPMAIIMOHHBIX TEXHOJIOTHI;

S) pu3u4ecKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTHL  3JI0POBOTO W Oe3omacHOro  oOpaza  >KHU3HH,
OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0pOBbIO, B TOM YHCIE 3a CUET



coOirofeHust TpeboBaHN OE30MACHON IKCIUTyaTalli CPEACTB HHPOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTMBHOHN JEATEIHHOCTH TEXHOJOTUYSCKOW W COIMAIbHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TAKYIO JICATEIBHOCTD;

uHTepec K cdepam MNpoPecCHOHATbHON JAEATeTbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM UM WH(DOPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HH(DOPMATHKH W HAyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymield mnpodeccuu u
peann30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TUIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHWUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKCHUH BCEU KU3HU;

7) 3K0JI0TMYeCKOr0 BOCTIMTAHUS:

OCO3HAHHE TIO0AIBHOTO XapakTepa SKOJIOTMYECKHX MpoOIeM M IMyTed HxX
pemieHus, B TOM 4YHCI€ C Yy4ETOM BO3MOXHOCTEH WH(POPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHs HAyKH, IOCTHIKCHUSM HAayYHO-TEXHHYECKOTO Iporpecca u
00IIeCTBEHHON MPAKTUKH, 32 CYET TOHUMAHHS POJIH MHPOPMAIMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
udpoBoii TpaHchopMaluu MHOTHX cdep )KU3HU COBPEMEHHOTO 00IIIECTBA;

OCO3HAaHWE IIEHHOCTH HAyYHOUW JESATENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
POCKTHYIO M HCCIIEIOBATEIBCKYIO JACSITEIbHOCTh HHANBHUIYAILHO U B TPYIIIIC.

B mpornecce mocTukeHUsT JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBbI
no wuHpOpMaTHKE y OOYYarOMIMXCsS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
WHTEIJICKT, MPEANOIaraoumi copMIpoOBaHHOCTS:

CaMOPETYJIHPOBAHHS, BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHUE, CIIOCOOHOCTh AaJanTHPOBATHCA K
IMOIMOHATBHBIM H3MEHEHHSIM H TTPOSIBIIATH THOKOCTD, OBITh OTKPBHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlWY, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO e U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOJS U3 CBOHUX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOMIEH CITOCOOHOCTh TIOHUMATh 3MOIIMOHAIBHOE COCTOSTHUE
JIpYTUX, YYUTBIBaTh €T0 TPU OCYIIECCTBICHHH KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTh BBHICTPAanBaTh OTHOIICHUS
C IPYTHMH JIFOJTbMU, 3a00TUTHCS, IPOSBIISATh HHTEPEC U Pa3peiaTh KOHQPIUKTHL.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3yueHUss HHPOPMATHKHA HA YPOBHE CpPETHETO OOIIero
oOpazoBaHusi y oOydaromierocss OyayT chHOpPMHUpPOBaHBI MeETaNPEIMETHBIC
pE3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YUYCOHBIX JCHCTBUSAX, a UMEHHO —
MO3HABATENIbHbIE YHHBEPCAJIbHBIC y4eOHBIE JIEUCTBHUS, KOMMYHUKATUBHBIC
yYHHUBEpCaJbHbIE Y4eOHBIC NEWCTBUSA, PETYJIATHBHBIE YHHBEpPCAJIbHBIC YUEeOHBIC
JEHCTBHS, COBMECTHAS I€ATEIHHOCTb.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

1) 0a30Bble JIOrHYecKUe TeMCTBUS:

CaMOCTOSITEIEHO  (DOpMyNIHpOBaTH W aKTyaJU3UpOBaTh  MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJINBATh CYIIECTBCHHBIH MPU3HAK WM OCHOBAHWS ISl CpPaBHEHUS,
Kaccudukanuy u 00001IeHNS;

OTpeACNATh IIeNIM JEATEIHHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPHH UX
JOCTHKCHHSI;

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHUS] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JCATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE TPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH y4EOHO-UCCIIEA0BATEIICKON M TPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMHM  paspernieHus: MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TIO3HAHHS,

OCYIIECTBIISATh PA3NUYHBIC BHUJBI JEATEIBHOCTH IO TIOJYYEHUIO HOBOTO
3HAHWS, €r0 WHTEPIpeTalny, MPeoOpa3OoBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsIX, B TOM 4YHCJIE TPH CO3JaHWU YYEOHBIX W COIHMAIBHBIX
IPOEKTOB;

(dbopMUPOBATh HAYYHBIA THUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHHOIOTHEH,
KITIOYEBBIMH MOHATHSIMHI H METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIHHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U AKTyaJM3MpOBaTh 3a/4auy,
BBIIBUTATh TUINOTE3Y €€ pEelIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBaTh IOJNyYCHHBIE B XOJI€ pEIICHUs 3a7auyd  pe3yJIbTaThl,
KPUTUYECKH OIICHHWBATh UX IOCTOBEPHOCTH, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
yCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYILECTBIIATH IEJIEHATPABICHHBIM IMMOMCK IepeHoca CPeACTB U CIOCOOOB
NecTBUS B MPO(ECCHOHATIBHYIO CPEeay;

yMeTh TEPEeHOCUTh 3HAHMSA B IO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBbIE WJEH, NpeJiaraTh OPUTMHAIIbHBIE TOJXOMAbI U PEUICHHS,
CTaBUTb MPOOJIEMBI U 33J]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nHpopmanmeii:

BJIa/IETh HaBBIKAMH MOJy4YeHUs MHPOPMAIIUU U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYHIECTBJIATH  TOWCK,  aHANIW3, CHUCTEeMAaTH3alUi0 U
MHTEpIpeTannio HHPOPMAIMK PA3TUYHBIX BUAOB U (POPM IPECTaBICHHUS;

co3/aBaTh TEKCThl B pas3IMYHBIX (Qopmarax ¢ y4€éTOM Ha3HAUYCHUS
uHbOpMallMu W  LEJIeBOW ayAUTOpPHM, BbIOMpas ONTHUMaIbHYIO (opmy
IpEeCTaBICHNS U BU3YyaIH3alUy;

OLIGHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpManuu, €€ COOTBETCTBUE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJb30BaTh  CPEACTBA  MH(MOPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3amad ¢ coOnrojeHueM TpeOOBaHMW JSPTOHOMUKH, TEXHUKHA OE€30MacHOCTH,
TUTHEHbI, pecypcocOepexeHns, TMPABOBBIX W  OTUYECKHX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

BJaJ€Th  HAaBbIKAMU  pAcClO3HABaHMS M 3alIUTHl  MH(pOpPMAIUH,
uH(GOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA

1) oOmenme:

OCYILECTBIIATH KOMMYHHKAIIMH BO BCEX cepax KHU3HHU;

pacro3HaBaThb HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PAcHO3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyallUil U
cMST4aTh KOHQIUKTHL;

BIAJeTh  pa3IMYHBIMU  croco0amMu  OOIIEHUS M B3aUMOJEHCTBHSA,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYATh KOH(IMKTHBIE CUTYaIUH;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATeJIbHOCTh:

IOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHYaJTbHON
paboThI;

BbIOUpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIUX
MHTEPECOB M BO3MOXHOCTEH Ka)/JI0T0 WieHa KOJIJICKTHBA;

OpUHUMATh LEJIM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPJAWHUPOBATh ICUCTBUS IO MX JOCTH)KEHHUIO: COCTABIIATH IUIaH JCHCTBUH,
pacrpeneisTh poiu ¢ y4E€TOM MHEHHUH Y4YaCTHHUKOB, OOCYXXIaTb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYaCTHHKA KOMaHIbl B
o0mMii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEUM C TO3MIHMUA HOBH3HHI,
OpUTHHAIILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUITUATHBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESITEIbHOCTD, BBISBIATH
poOJIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIHbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATIOYTEHUI;

JaBaTh OLEHKY HOBBIM CUTYallUsM;

paciuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MTPEANOYTEHUH;

JieNiaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOW SPYIUIUU B
pa3HBIX O0JAacTAX 3HAHWM, TOCTOSHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM;

BJa/JeTh  HaBBIKAMU  [IO3HABATEIbHOM  peQuieKCuM  Kak  OCO3HAHMS
COBEpUIAEMBIX JECHCTBHM M MBICIUTEIBHBIX TNIPOLIECCOB, UX PE3YJIbTATOB U



OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOT'0 PEILEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTUBBI M apryMEHThl JPYIMX IpU aHalu3€ pPe3yJbTaToB
NESATEIHOCTH.

3) npuHsATHSA ce0sl U APYTHUX:

NPUHUMATH Ce0sl, MTOHUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHThl JPYI'MX IpU aHaIu3e pPe3yJbTaToB
NESITENIbHOCTH;

IpU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OIIHUOKY;

pa3BUBATh CIOCOOHOCTH IOHUMATh MUP € MO3UIMH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnpomecce u3yuenuss kypca uHPOpMaTHKU yriayOnéHHOTo ypoBHsA 6 10
Knacce oOydarouumMucs  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  MPEAMETHbIC
pe3ybTaThl:

BJIQJICHUE TMPEICTaBICHUSMH O poiu WHGOpMAllMM W CBA3AHHBIX C HEH
MPOIIECCOB B TPHUPOJIE, TEXHUKE M OOIIECTBE, MOHATHUSAMU «UHGOPMAIIH,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHCTEMbD»,
«cucTeMHbIN 3 PexT», «MH(DOPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUD;

BJIaJ€HUE MeToAaMHu IMoucka uHpopmanuu B ceTu HWHTepHeT, ymeHue
KPUTHYECKH OILICHUBATh MH(POPMAIIHIO, TOIYYCHHYIO U3 ceTu VHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIC, MPUBOAUTH PUMEPHI
UCTOYHUKOB HMX TIOJY4YEHUSI W  HaNpaBJICHHs  HCIOJb30BAHMS, YMEHHUE
KJaccu(UIIMPOBAaTh OCHOBHBIE 3aJaud aHalIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIaccupuKanus, KJIaCTepU3alus, aHaJu3 OTKJIOHEHH), MOHUMATH
MOCIIEZI0BATEIBHOCTD PEIICHNUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKa M OIICHKAa KadyecTBa MJaHHBIX, BHIOOp W/WIM TOCTPOCHHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaIU3allksl IJaHHbIX, MHTEPIPETALMS Pe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTpoWcTBA U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHICHIINN pa3BUTHSA
KOMIBIOTEPHBIX TEXHOJOTHUH;

BJIaJICHUE HaBbIKaMU PabOTHI C OINEpPAlMOHHBIMH CHCTEMAaMH, OCHOBHBIMU
BUJIAaMU TPOTPaAaMMHOTO oOeclieueHus: Ui peuieHus y4deOHBIX 3ajad 1o
BBIOpaHHOM CHielUaIn3allly;

HAJIMYUE TMPECTaBICHUNA O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0230BbIX MPUHIIUIIAX OPTaHU3ALNU U (YHKIIMOHUPOBAHHS KOMITbIOTEPHBIX
ceTed, 00 OOIMX MNPUHLUNAX Pa3pabOTKU U (DPYHKIIMOHUPOBAHUS HWHTEPHET-
MIPUIOKEHUM;



MOHUMaHuE yrpo3 HWHHOPMAINMOHHONW O€30MacHOCTH, UCIOJIb30BAHUE
METOJIOB M CPEACTB MPOTHBOJICUCTBHS OTUM YIpo3aMm, COOJIOJCHUE Mep
0€30macHOCTH, MPEIOTBPAIIAIOIINX HE3AaKOHHOE PACIIPOCTPAHEHNE TIEPCOHATBHBIX
JAHHBIX, COOJIFO/ICHHE TPEOOBAaHUI TEXHUKU 0€30MMaCHOCTH U TUTHECHBI MPU padoTe
C KOMITbIOTEPaMH U JIPYTHUMH KOMITOHEHTAMHU IHU(PPOBOTO OKPYKEHUS, IOHUMAaHUE
MIPABOBBIX OCHOB HCIIOJIb30BaHUSI KOMIBIOTEPHBIX NPOrpaMM, 0a3 JaHHBIX WU
paboTsl B cetn IHTEpHET;

MOHMMAHUE OCHOBHBIX IPUHIUIIOB JUCKPETU3AIMKM Pa3IMYHBIX BHJIOB
uHOpMAIUK, YMEHHE ONpPEICIATh HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX,
rpauUecKuX M 3BYKOBBIX JaHHBIX INPH 3aJIaHHBIX TapaMeTpax JAUCKPETH3AIINH,
YMEHUE OMNpEeACNaTh CPEAHIOI CKOPOCTh TIepelaadd JaHHBIX, OICHUBATH
W3MCHEHHE BpPEMEHU TMepefaydl NpH HW3MEHEHHH WHOOPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTePUCTHUK KaHaja CBS3H,

YMEHHUE HCIIOJIh30BaTh MPU PEHICHUU 3a/1ad CBOWCTBA MO3WUIIMOHHOM 3aIliCH
YHUCEJ, AITOPUTMA IMMOCTPOCHHMSI 3aMMUCH YUCTIA B TIO3UITMOHHONW CHCTEME CUHCIICHUS
C 3aJJaHHBIM OCHOBAaHWEM W TIOCTPOCHHS YHCIIA TIO0 CTPOKE, COEp Kalled 3ammch
ATOTO 4YHCJIAa B TMO3UIHOHHOW CHCTEME CYHCICHHS C 3aJlaHHBIM OCHOBAHHEM,
YMEHUE BBIMOJHATE apH(PMETHUCCKUE OIEepallid B TO3UIMOHHBIX CHCTEMax
CUHCJICHUS,

YMEHUE BBHITIOJHATH MPEe0OpPa30BaHUS JIOTHUYECKUX BBIPAKEHUH, HCIOIB3YS
3aKOHBI aNreOphl JIOTHKH, YMEHUE CTPOUTH JIOTUYECKOE BBIpAKEHHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTHBHOW HOPMAaJIBHBIX (hOpMax IO 3aJaHHOM TaOJnIle
WUCTUHHOCTH, HWCCJIEAOBAaTh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COJCPIKAIIETO
IIepEMEHHBIC, PEIIATh HECIIOKHBIC JJOTHICCKUE YPABHCHUS U CHCTEMbI YPaBHCHUH;

NOHMMaHHE O0a30BBIX aJrOPUTMOB O0OpaOOTKM YHMCIOBOM U TEKCTOBOM
uHpopMaruu (3amuch YUCesl B TMO3UITMOHHOW CHCTEME CUMCIICHUS, HAXOXKIICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JIMalia3oHe, 00pab0oTka MHOTOPA3PSAHBIX HETbIX
YKCEJI, aHAJIN3 CUMBOJILHBIX CTPOK M JAPYTHX), aATOPUTMOB MTOMCKA M COPTUPOBKH,
YMEHUE OIpPEACNATh CIIOKHOCTh HM3Y4aeMbIX B Kypce O0a30BBIX aJITOPUTMOB
(cyMMHpOBaHHE DJJIEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBA, TEpeOOpHBIE
QITOPUTMBI, TBOWYHBIA TOWCK) W MPUBOAUTH MPUMEPHI HECKOIBKUX aITOPUTMOB
PA3HOM CIIOKHOCTH I pEUICHUS OJTHOM 3aJ1a4u;

BJIAJICHUEC YHUBEPCAIBHBIM SI3bIKOM IPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHmsiMH O 0a30BbIX THMNAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIIOJIb30BaTh OCHOBHBIC  YIIPABIISIONINAE
KOHCTPYKIIUH, YMEHHUE OCYIISCTBIISATh aHAIW3 MPEIIOKCHHOW TMPOrpaMMBbl:
OTIPEICATh PE3ybTaThl PabOTHI MPOrPAMMBI MPU 3aJaHHBIX HCXOMHBIX JAHHBIX,
OTIpEICATh, TIPH KAaKMX HCXOJHBIX JaHHBIX BO3MOXKHO ITOJYYEHHE YKa3aHHBIX



pe3yJIbTaTOB, BHISIBIIATH JaHHBIC, KOTOPBIE MOTYT MPHUBECTH K OMIHMOKE B paboTe
IpOTpaMMel, GOPMYITUPOBATH MPEIIOKESHUS IO YIYUIIEHUIO IPOTPAMMHOTO KOJa;

yMEHUE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHI U
JI€MOHCTpAIIMOHHBIE MAaTEPHAJIbI C CIIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOTrPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh 3JEKTPOHHBIE TAONHUIBI ISl aHAIW3a, MPEICTaBICHUS
U 00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYMCICEHHE  CYMMBI,  CPEIHETrO
apu(METHYECKOro, HAuWOONBIIEr0 ¥ HAUMEHBIIETO 3HAYCHWH, pELICHHE
ypaBHEHH, BBIOOP ONTHMAJIBHOTO pEIICHUs, MOJOOp JHUHUU TPEHJA, pEIIeHUe
3a7a4 IPOTHO3UPOBAHHS).

B mnpomecce u3yuenuss kypca MHPOpMaTHKU yriayOiaéHHOro ypoBHA ¢ 11
Knacce oOyvaromuMucs OyAyT  JIOCTUTHYTHI — CJIEAYIOUIME  MpeIMETHBIC
pe3yJIbTATHI:

yMEHUE CTPOUTh HEpPaBHOMEpPHbIE KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JIEKOUPOBaHUE COOOMeHH (TIpeUKCHBIE KOJMBI), HCIIOJIB30BaTh IMPOCTEHIINE
KOJIbI, KOTOPBIE TIO3BOJISIFOT OOHAPYKUBATh W UCIPABIATH OMIMOKH MPH Tepenade
JTAHHBIX, CTPOUTH KOJ, OOECIIEYMBAIONINI HAUMEHBIIYI0O BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIEHUS TpPU H3BECTHOW YacTOT€ CHUMBOJIOB, MOSCHSATH MPUHIIMIIBI
paboThI MPOCTHIX AJTOPUTMOB CKATHUS TaHHBIX;

YMEHHE pelllaTh aJrOPUTMHUECKHUE 3aJaud, CBSI3aHHBIE C aHAJIU30M Tpados
(3amauM  TOCTPOEHHS] ONTHMAJIBHOTO TYTH MEXAYy BepUIMHaMU Tpada,
ONpeNeieHns  KOJNMYECTBA  Pas3iMuYHBIX  MyTed  MEXIy  BepIIMHAMHU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMeHue UCIOIb30BaTh JIEPEBbs MPU
aHamM3e W TIOCTPOCHMM KOJOB M S TPEACTaBICHUS apUPMETHYECKUX
BBIPOKCHUH, TIPU PEIICHUM 3aj1ad IMOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JACPEBO
UTPHI 110 33/IaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTpATETHUIO UTPHI;

yMeHue pas3pabaTbiBaTh M pEATU30BBIBATH B BHIE NporpaMMm 0a3oBbIE
aJITOPUTMBI, YMEHHUE KCIIOJIb30BaTh B MPOTPaMMax JaHHBIC PA3IHMYHBIX THUIIOB C
y4€TOM OTpaHMYCHHI Ha JTMAITa30H WX BO3MOXHBIX 3HAUCHUH, MPUMEHSATH IMPH
pelIeHnH 3a/1a4 CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKHU, OYEPEIH, CPEBbs),
UCIOJIb30BaTh 0a30BbIe ONEpalMd CO CTPYKTYpamMH JaHHbBIX, IPUMEHSTbH
CTaHJapTHBIE U COOCTBEHHBIE TOAIPOTrPAMMBI JIsI 0OPaOOTKH YUCIOBBIX JTaHHBIX
¥ CUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MPHU Pa3pabOTKE MporpamMm OHOIHOTEKH
HOJIPOTpaMM, 3HATh (DYHKIMOHATBHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX
CPEZICTB cpelibl pa3padOTKU, yMEHUE HCIIONIb30BaTh CPEICTBA OTIAKU IPOTPAMM B
cpezie MporpaMMHUPOBaHUS, YMEHHE JOKYMEHTHPOBATH POTPaMMBI;

yMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;



BJIQJICHANEC OCHOBHBIMH CBEJCHHSAMH O 0a3ax JaHHBIX, HX CTPYKType,
cpencTBax co3fmaHus W pabOThl ¢ HUMH, yYMEHUE HCIOJIb30BaTh TAOIUYHBIC
(pensiroHHbIC) 0a3bl JAHHBIX (COCTABIATH 3alPOCHI B 0a3aX JaHHBIX, BBITIOIHATH
COPTUPOBKY W TOMCK 3alUceil B 0a3e NaHHBIX, HAMOJHATH Pa3padoTaHHYIO 0asy
JIAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHIECKHE MOJICIN ISl aHAIN3a
00BEKTOB W TMPOIECCOB: (POPMYyIUPOBATH I1EIb MOJEIUPOBAHUS, BBITIOJHSATH
aHallM3 PpE3yJIbTaTOB, TMOJYYCHHBIX B XOJ€ MOJCIUPOBAHUS, OICHUBATH
COOTBETCTBUE MOJEIHA MOJCITUPYEMOMY OOBEKTY WU TPOIECCY, MPEICTABISTH
pe3yNbTaThl MOJICTUPOBAHNS B HATIISITHOM BUJIE;

yMEHUE OpPraHW30BBIBATh JIMYHOE HH()OPMAIMOHHOE TPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB IMH(PPOBBIX TEXHOJOTHHA, TTOHHMAHHE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IH(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

MOHMMAaHWE OCHOBHBIX NPHUHIIMIIOB Pa0OThI, BOBMOKHOCTEH W OTpaHUYCHHS
NPUMEHEHHUS TEXHOJOTUH HCKYCCTBEHHOTO HWHTE/UICKTa B PAa3IMUHBIX OOJIACTSX,
HAJIMYME TMPEICTABICHU O Kpyre peliaeMblX 3aJad MallHHHOTO OOYYCeHHS
(pacnio3HaBaHUs, KIaCCU(PUKAIMU U MPOTHO3WPOBAHUS) HATUYHME TPEICTABICHUN
00  HWCHONB30BaHWU  HMHQPOPMAIIMOHHBIX  TEXHOJOTHMA B Pa3jMYHBIX
npohecCHOHANBHBIX Cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3ieioB duaekTpoHHble (LHdpoBbIe) 00pa3oBaTeIbHbIE
Koutpoabnbie IIpakTuyeckue
n/n U TeM IPOrpaMmbl Bcero pecypcsl
padoThI padoThI
Pa3nea 1. ludgpoBasi rpaMOTHOCTH
Kommnerotep -
11 YHHUBEPCAITBHOE 6 https://resh.edu.ru/subject/lesson/5425/start/15091/
' YCTPOUCTBO 06paboOTKU
JAHHBIX
12 [Iporpammuoe 6 https://resh.edu.ru/subject/lesson/5421/start/35815/
’ obecrieueHne
https://resh.edu.ru/subject/lesson/5497/start/78858/
1.3 KomnerorepHeie cetu 5
14 HNudopmannonuas 7 5 https://resh.edu.ru/subject/lesson/6472/start/
' 0€301acHOCTh
Hroro no pasgeny 24
Paszgen 2. TeopeTuyeckue 0CHOBbI MH()OPMATHKH
[IpencraBnenue
el https://resh.edu.ru/subject/lesson/5422/start/
2.1 uHpopMaluu B 19 2
KOMITbIOTEpE
https://resh.edu.ru/subject/lesson/5426/start/163620/
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
73 Komnberorepnas 7 1 https://resh.edu.ru/subject/lesson/4713/start/
' apudmeTnka




Hroro no pazgeny 40

Pazgen 3. AnroputMbl 1 NIpOrpaMMHpOBaHUE

31 BBenenue B 16 0.5 https://resh.edu.ru/subject/lesson/6456/start/72686/

' POrpaMMHPOBAHUE '

BeHOMOraTeIEHELE https://resh.edu.ru/subject/lesson/5457/start/166581/
32 8 2 https://resh.edu.ru/subject/lesson/5818/start/
ANTOPUTMBI
https://resh.edu.ru/subject/lesson/5620/start/15124/

3.3 YuciaeHHble METOIEI 5 3
34 AnTOopuTMBI 00pabOTKH 5 1

’ CHUMBOJBHBIX JaHHBIX
35 AAropuTmMbl 00paboTKU 10 35 https://resh.edu.ru/subject/lesson/4905/start/15665/

' MacCUBOB '

Uroro no pazgeny 44

Pa3nen 4. UngopManoHHbIE TEXHOJIOTHH
41 O6paboTKa TEKCTOBBIX 6 )5 https://resh.edu.ru/subject/lesson/5422/start/11157/

' JIOKYMEHTOB '

https://resh.edu.ru/subject/lesson/5816/start/10940/

4.2 AHanus qagHbIX 8 3

Uroro no pazgeny 14

PesepBHOE Bpems 14

OBIIEE KOJIMYECTBO YACOB

- 136 21.5

[10 ITPOTPAMME




11 KJIACC

KoanuecTBO 4acoB

Ne HaumeHoBanme pa3jiesioB duaekTpoHHble (Hn(poBbIe) 00pa3oBaTebHbIE
Koutpoabnbie IIpakTuyeckue
n/n U TeM MPOrpaMMbl Bcero pecypchbl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
HNudbopmanmsg u
(opwar https://resh.edu.ru/subject/lesson/6471/start/51669/
1.1 nH(popManoHHbIE 10 2.5
MIPOIIECCHI
https://resh.edu.ru/subject/lesson/4902/start/
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pazgen 2. AnroputMbl 1 NIPOrpaMMHpPOBaHUE
DJIEMEHTEI TEOPUU
2.1 p 6 1 https://resh.edu.ru/subject/lesson/5818/start/
aJITOPUTMOB
AJITOPUTMBI U C TYpPBI
2.2 p TPYKTYP 28 10 https://resh.edu.ru/subject/lesson/5818/start/
JTAHHBIX
OCHOBEI 00BEKTHO-
2.3 OPUEHTHUPOBAHHOTO 16 4.5
porpaMMHUpPOBaHUS
Uroro no pazgeny 50
Paszgen 3. UndopmManmoHHbIe TEXHOJIOTUH
KomnerorepHo- https://resh.edu.ru/subject/lesson/4902/start/203204/
3.1 MaTeMaTUUECKOE 8 2 https://resh.edu.ru/subject/lesson/5490/start/
MOJICTUPOBAHUE
32 ba3bl janHbBIX 10 4 https://resh.edu.ru/subject/lesson/5816/start/10940/




https://resh.edu.ru/subject/lesson/5494/start/

33 Be0-caitTel 14 4
https://resh.edu.ru/subject/lesson/5424/start/116842/
34 Kommnrerorepnas rpaduka 8 3.5 https://resh.edu.ru/subject/lesson/5348/start/
15 3D-MozenmpoBanHe g 3 https://resh.edu.ru/subject/lesson/5489/start/36669/
Uroro no pazgeny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB 136 36,5

[10 ITPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* Undopmaruka (B 2 yactsx), 10 knacc/ Cemakun W.I'., lllenna T.1O.,
[ITecrakona JI.B., O6mecTBO ¢ orpanndeHHOM 0TBeTcTBeHHOCThIO « B THOM.
JlabopaTtopus 3HaHMI; AKITMOHEpHOE 0011ecTBO «I31aTENBCTBO
«IIpoceemenue»

* ndopmaruka (B 2 yactsax), 11 knace/ Cemakun U.I'., Xennep E.K.,
[lTectakosa JI.B., O61iecTBO ¢ orpaHudeHHON 0TBeTCTBEHHOCThIO « BUHOM.
JlabopaTopus 3HaHUI»; AKIIMOHEpHOE 0011ecTBO «I31aTebCTBO

«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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