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MNOACHUTEJIBHASA 3AIINCKA

MpropuTeTHLIMKM LEeNAMU 06y4eHa MaTeMaTuKe B 5—6 Knaccax ABnatTCs:

o MPOAO/KEHNE (POPMUPOBAHMS OCHOBHBIX MaTeMaTUYecKnUX MOHATUI
(unmcno, BenMUMHa, reoMeTpuyeckasd  (urypa), 06ecrneymBaroLLmMX
MPEeMCTBEHHOCTb WM MEPCMNEKTUBHOCTb MaTeMaTU4yecKoro 06pa3oBaHus
obyyaroLmxcs;

e pasBUTME  WHTENNEKTYa/lbHbIX W TBOPYECKUX  CMOCOGHOCTEN
obyvarolmxcsa,  Mo3HaBaTe/IbHOM  aKTMBHOCTW,  UCCNeAoBaTe/lbCKUX
YMEHWI, NHTepeca K N3y4YeHN0 MaTeMaTuKu;

o NoOABeAeHMe 00yYatoLMXCS Ha AOCTYMNMHOM A1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSA3M MaTeMaTUKM N OKPYXKatoLLLEero Munpa;

o (opmupoBaHME  (PYHKUMOHaNbHOW  MaTeMaTMYeCKOW  rpamMOTHOCTM:
YMeHUS pacrno3HaBaTb MaTemaTyeckmne 06beKTbI B peasibHbIX XKU3HEHHbIX
CUTYyauusx, MPUMEHATb OCBOEHHblE YMEHUS AN PelleHus MpakTUKO-
OPUEHTMPOBAHHbIX 3a4a4y, MHTEPMNPETUPOBATL MOYyYEHHbIE Pe3y/bTaTbl U
OL|eHMBaTb MX Ha COOTBETCTBUE NPaKTUYECKOW CUTYaLUN.

OCHOBHble /IMHUWN COAEPXaHMA Kypca MaTtemMaTMkKm B 5-6 Knaccax —
apumMeTnyeckass M reoMeTpuyecKas, KOTOpble pPa3BMBAOTCS MNapasiiesbHo,
KaXkaas B COOTBETCTBUM C COOCTBEHHOI IOMMKOW, 0HAKO, He He3aBUCUMO OAHa OT
APYroi, a B TECHOM KOHTaKTe W B3aUMOAENCTBUM. TaKXe B Kypce MaTemaTuku
MPOMCXOANT 3HAKOMCTBO C 3/IeMeHTaMK anrebpbl U onucaTeslbHO CTaTUCTUKN.

3yyeHre apn(mMeTMYeCcKOro maTepuasa HauMHaeTcs Co cucTemaTmsaumum v
PasBUTUS 3HAHWA O HaTypasibHbIX YMCMaX, MOMYyYEHHbIX Ha YPOBHE HavaslbHOro
o6Lero obpasoBaHus. Ipy 3TOM COBEPLLEHCTBOBAHME BbIYUCIUTENILHON TEXHUKM
N (OPMMPOBaHME HOBbIX TEOPETUYECKMX 3HAHWA COYeTaeTCa C pasBUTUEM
BbIYNCNIUTENBHON Ky/NbTYpbl, B YaCTHOCTU C 00y4YeHWeM MNPOCTeALWMM NpUéMam
MPUKUAKA U OLEHKN Pe3ynbTaToB BbIYMCIEHUIA. 3ydeHne HaTypasibHbIX YMUCen
NPOAO/MKAeTCA B 6 K/acce 3HAaKOMCTBOM C Hayva/lbHbIMW TMOHATUSMU TEOopUK
AeNIMMOCTH.

Hauano un3yyeHuss 0ObIKHOBEHHbLIX W [ECATUYHLIX APO6ei OTHeceHO K 5
Knaccy. JTO NepBblii 3Tan B 0CBOEHUM Apo6eit, Korga NpovCXoAuT 3HAaKOMCTBO C
OCHOBHbIMW NAEAMM, NOHATUSAMU TeMbI. [1pyY 3TOM pacCMOTPeHMEe 00bIKHOBEHHbIX
Apo6eir B NMOMHOM 06bEMEe MpefLlecTBYeT M3YUYeHU0 AeCATUYHbIX Apobei, yTo
LleN1ecoobpa3HO C TOYKW 3PEHUS NIOTUKU W3/I0XKEHUS YUC/IOBON NIMHWUK, KOrAa
npasuia [OeWCTBUIA C  [eCATUYHBIMW - OPO6AMM  MOXXHO O0OOCHOBATb  YXKe
N3BECTHLIMW a/ITOPUTMaMM BbINOSIHEHWSA LENCTBUIA C 0ObIKHOBEHHbLIMU 4POGAMMU.
3HaKOMCTBO C [EeCATUYHbIMW APO6SMMN PaCLUMPUT BO3MOXXHOCTM AJ1F MOHUMaHMNS
06yyaloLWMMMCA NPUKNALHOr0 NPYMEHEHNSE HOBOI 3anucy Npu U3yyvyeHun Lpyrux
NpeaMEeTOB M MPU NPaKTUYECKOM WCMOMb30BaHNN. K 6 Kiaccy OTHECEH BTOPOWA



aTan B U3yyeHUM Apobeir, rae NPOUMCXOAMT COBEPLUEHCTBOBaHWE HAaBbIKOB
CpaBHeHMs M npeobpa3oBaHNS ApPOGell, OCBOEHME HOBbLIX BbIYUCAUTENbHbBIX
a/iIrTOPMTMOB, OTTauMBaHWE TEXHWUKMA BbIYUCNEHWIA, B TOM YMUCNe 3HAYEHWIA
BbIPXXEHWI, COAePXKaLLMX U 0ObIKHOBEHHbIE, M AeCATUYHbIE Ap06K, YCTaHOB/EHNE
CBA3E MeXAY HIUMMW, pacCMOTPeHWe NPUEMOB peLLeHns 3a4ad Ha Apobu. B Havane
6 Knacca NPONCXOANT 3HAKOMCTBO C NOHATUEM NPOLLEHTA.

OCOGEHHOCTbID  M3YYEHUS] MONOXUTENbHLIX W OTPULATENbHBLIX  YUCEN
ABNAETCSA TO, YTO OHM TaKXXe MOryT paccMaTpuBaTbCsi B HECKO/IbKO 3Tarnos. B 6
Knacce B Hadane M3y4yeHUsi Tembl «[MONOXUTENbHbIE U OTpULIATE/IbHbIE YMCNax»
BblgenseTca noatema «Llenble uyucna», B pamMKax KOTOPO 3HAKOMCTBO C
OTpuuaTe/lbHbIMM  YMCNaMM W AEACTBUAMM  C  MOMOXKUTENbHLIMUA — ©
OTpuUaTe/lbHbIMK YMcnamn MPOUCXOANT Ha OCHOBE COAepPXKaTeNbHOro noaxoaa.
STO M03BONAET Ha AOCTYMHOM YPOBHE NO3HAKOMWUTL 00YYatOLLMXCA NPaKTUYEeCKN
CO BCEMW OCHOBHbLIMW MOHATUSMU TEMbI, B TOM YUC/IE U C NPaBUIamMmn 3HaKOB Mpu
BbINO/IHEHUW apUIMETUYECKMX AEACTBUIA. V3ydeHne paumoHasibHbIX YMCEN Ha
3TOM He 3aKOHUYMTCH, a 6yAeT NPOA0/HKEHO B Kypce anrebpbl 7 Knacca.

Mpy 06yYeHNUM PELLEHNIO TEKCTOBbIX 3afday B 5—6 Knaccax WUCMOMb3ykTCs
apugmeTnyeckme npuémbl peLleHuns. Mpu oTpaboTKe BbIYNCIUTENbHBIX HaBbIKOB B
5-6 Kflaccax paccmaTpuBaloTCA TEKCTOBblE 3a4aun credyroLwmx BULOB: 3afa4um Ha
ABWKEHME, Ha 4acTW, Ha MNOKYMKW, Ha paboTy M MPOU3BOAUTENBHOCTb, Ha
MPOLEHTbI, Ha OTHOLLIEHNA 1 nponopuun. O6yyaroLLMecs 3HaKOMSTCS C NpUémamm
peleHns 3afady nepebopoM BO3MOXHbIX BapuvaHTOB, y4yarca pabotaTb C
NHopMaLMein, NpeacTaBeHHON B hopme TabnuL, nnv anarpamm.

B nporpamme y4yebHOro Kypca «MaTemaTMka»  NpeayCMOTPEHO
(hopmumpoBaHMe NponeaeBTUYECKUX anrebpanmyecknx npeacTaBieHnin. bykBa Kak
CMMBO/T HEKOTOPOrO 4ucnia B 3aBMCMMOCTW OT MaTeMaTUUYECKOro KOHTEKCTa
BBOAMTCS MOCTENEeHHO. ByKBeHHas CMMBOJ/IMKA LUMPOKO WCMOMb3YeTCAa Mpexae
BCEro A/ 3anvcu o6WmUX YTBEPXKAEHNIA N NPeANOXEHWNA, (POPMYN, B YaCTHOCTH
AN151 BbIYMCNIEHUS TEOMETPUYECKNX BENNUNH, B KQYECTBE «3aMECTUTENS» Ymcna.

B nporpamme yyebHOro Kypca «MaTemMaTvKa» NpPeAcTaBneHa HarnsaHas
reomMeTpus, HanpaB/fieHHas ~ Ha  pa3BUTME  00pasHOro  MbILW/IEHNS,
MPOCTPaAHCTBEHHOI 0 BOOOPAXKEHWS, N300pa3nTeNbHbIX YMEHU. ITO BaXKHbIA 3Tan
B M3yYEHUWN TeoMeTpun, KOTOPbIA OCYLLECTBNSETCA Ha HarfsgHO-MPaKTUYeCKOM
YPOBHE, OMMPAaETCA Ha HarnsgHo-o6pasHoe MbllieHe 0byyaroLmxcs. bonbLuas
ponb  OTBOAMTCA  MPAKTUYECKOM  [eATENIbHOCTW,  OMbITY,  3KCMEPUMEHTY,
MOZeNMpoBaHnto. O6y4aroLLMecs 3HaKOMSATCA C FeOMETPUYECKUMU (PUrypaMmn Ha
MIOCKOCTU WM B MPOCTPAHCTBE, C WX MNPOCTEALLMMU KOH(Urypauusmu, yyatcs
n30bpaxkatb MX Ha HEMHOBAHHOW W KNeTyaToM Oymare, paccmaTpuBaroT KX
NpocTeilune cBoMCTBa. B npouecce M3yyeHWUs HarnsigHoOM reoMeTpun 3HaHus,



MoMlyyYeHHble O0OYyYalLWMUMNCA Ha YPOBHE HavaibHOro 06ulero obpa3oBaHUs,
CUCTEMATU3NPYIOTCA M PaCLLUMPAKOTCA.

CornacHo y4ye6HOMy nnaHy B 5-6 Kfaccax WM3y4yaeTCsd WHTErpvpoBaHHbIN
npeaMeT «MarteMaTnka», KOTOPbIA BK/HOYAeT apuUgMETUYECKUA MaTepman u
HarnagHyt0 reoMeTpuio, a TakXXe MpOoneAeBTUYECKME CBefeHMs W3 anrebpsl,
3/IEMEHTbI JIOTUKM 1 Havaa onmcaTe/ibHOM CTaTUCTUKM,

Ha n3yuyeHme y4yebHoOro kypca «MaTtemaTtuka» oteoamtca 340 4yacoB: B 5
Knacce — 170 yacoB (5 yacoB B Hefento), B 6 knacce — 170 yacoB (5 yacos B
Hefento).



COAEPXKXAHUE OBYUEHUA
5 KUIACC

HaTypaJILHble qUCJTa U HYJIb

HartypanbHoe umcnio. Pag HaTypasnbHbIX umcen. Yumcno 0. 306pakeHue
HaTypa/ibHbIX YMCeNl TOUKaMMN Ha KOOPANHATHON (YMCNOBOIA) NPSMOA.

Mo3nuUMOHHAsA CcuUCTeMa CUMCNeHMsl. PuMCKas Hymepauus Kak npumep
HEMO3ULMOHHON CUCTEMbI CUMCNEHMS. ecaThYHas CMCTeMa CUUCEHNS.

CpaBHeHMe HaTypasibHbIX YWUCEN, CPaBHEHWE HaTypasibHbIX YMCEN C HYNEM.
Cnocobbl cpaBHeHNA. OKpyrieHne HaTypaibHbIX YMCer.

CnoXxeHune HaTypa/bHbIX YMCEN, CBOINCTBO HYNSA MPU CMOXKEHUW. BbluntaHune
KaK [eiCTBMe, 00paTHOe CMOXEHMID. YMHOXEHWE HaTypasibHbIX YMCesl, CBOMCTBA
HyNns W eguHMUbl NpU  YMHOXeHMW. [leneHnWe Kak [eicTBue, obpaTHoOe
YMHOXeHMI0. KOMMOHEeHTbI AeCTBUIA, CBA3b MeXay HUMW. NMpoBepka pesynbTaTa
apugmeTyecKoro fencreud. lepeMecTuTeNnbHOe M cO4YeTaTe/lbHOEe CBOMCTBA
(3aKOHbI) CNOXEHMS W YMHOXEHWS,, pacnpeaennuTeNbHOe CBOWCTBO (3aKOH)
YMHOXEHWS.

Mcnonb3oBaHue 6yKB Ans 0603HaYeHNs HEM3BECTHOrO KOMMOHEHTA U 3aniuncu
CBOWCTB apuUMeTUYECKNX AENCTBUIA.

[enntenn n KpaTtHble 4uCna, pasfioKeHWe Ha MHOXuTenu. lpocTble U
COCTaBHble yncna. lNpusHaku genumocTu Ha 2, 5, 10, 3, 9. [leneHune ¢ 0CTaTKOM.

CteneHb C HaTypasbHbIM MoKasaTesieM. 3anucb 4ucna B BUAe CYMMbI
paspsafHbIX craraeMblx.

Yucnosoe BblpaeHWe. BblUMCEHWE 3HAYEHWIA YMCMIOBBLIX BbIPAXKEHWIA,
MOPSAOK  BLIMONHEHUS  [JENCTBMIA.  MCNonb3oBaHWe  MNPU  BbIYUCIEHUAX
NMePemMecTUTENbHOIO M COYeTaTe/lbHOro CBOWCTB  (3aKOHOB)  C/IOXKEHUA U
YMHOXEHMS, pacnpefennTensHOro CBoMCTBa YMHOXEHWS.

Apodu

MpencraBneHne o0 [fpobu Kak criocobe 3anucy  4acTu  BEIUYWHBI.
OObIKHOBEHHbIe [po6u. [lpaBWnbHbIE W HenpaBu/bHble Apobu. CmellaHHas
Apobb, NpeAcTaBleHMe CMeLlaHHOW Apobu B BUAe HENpaBW/IbHON Apobu u
BblAefleHNe LIe/IOM YacTW ymcnia uM3 HernpasBuibHOW Apobu. N306paxeHne apobein
TOYKaMK Ha YMCnoBoi NpsMoii. OCHOBHOe CBOMCTBO Apobun. CokpalleHne Apo6ei.
MpvBeaeHne apobu K HOBOMY 3HameHaTe 0. CpaBHeHMe Apo6eil.

CnoxeHvie 1 BbluMTaHNE APO6e. YMHOXeHVE U [eneHne Apobei, B3anMHO
obpaTHble Apobu. HaxoxaeHve YacTy Lenoro 1 Lesoro no ero YacTu.

[ecATnyHaa 3anucb Apobeid. lMpefcTaBneHve AeCATUYHON Apobu B BUAe
OObIKHOBEHHOIN. 300paXkeHne [ecATUYHbIX Apobeit TOoYKaMu Ha  YMC/I0BOM
npsamon. CpaBHEHWe AeCATUYHBIX AP06eiA.



ApudMeTUYECKME [OENCTBUA C  AEeCATUYHbIMU - ApobsmMu.  OKpyrieHue
AECATUYHBIX Apobein.

Pemienune TeKCcTOBBIX 3adavd

PelleHne TEKCTOBbIX 3aday apugMeTU4eCKMm Cnocobom. PelueHue
Nornyecknx 3afad. PelleHne 3afay nepebOpoM BCeX BO3MOXKHbIX BapWaHTOB.
Vcnosnb3oBaHme Npuy peLleHny 3agay TabnmL, i CXeMm.

PelleHVe 3afady, cofep)KaliMx 3aBUCUMOCTU, CBSA3bIBAKOLLME BENYUHBI:
CKOPOCTb, BpEMS, pPacCTosHMe, LEeHa, KOJIMYECTBO, CTOMMOCTb. EAMHMLbI
n3mMepeHnsi: Maccbl, 00bEMa, LeHbl, PacCTOsHUSA, BpPeMeHM, CKopocTu. CBA3b
MeXAy eAVHULAaMN N3MEPEHNS KaXKA0 BENNUYNHDI.

PeLleHMe OCHOBHbIX 3a/1a4y Ha 4pobu.

MpeacTaBneHne AaHHbIX B BUAE Tabnumu, CToN6YaTbIX Avarpamm.

Harasignas reomerpus

HarnsgHble npeactaBneHns O Qurypax Ha MOCKOCTU: TOYKa, npsamas,
OTPe30K, Nly4, Yros, T0MaHasi, MHOroyro/ibHUK, OKPY>KHOCTb, KpYr. YTon. Mpsamoin,
OCTPbIiA, TYNOW 1 pa3BEPHYTLIN YI /bl

[nnHa oTpesKa, METPMYECKME eAMHULbI AIMHbI. [I1nHa NOMaHoMi, nepumeTp
MHOIOYro/ibHWKa. VI3mepeHre 1 NOCTPOeHUe Yr0B C MOMOLLH0 TPaHCNOPTUPA.

HarnsgHble npeactaBneHns O Qurypax Ha MAOCKOCTW: MHOIMOYrO/bHUK,
MPAMOYTO/bHUK, KBaapaT, TPEYro/IbHMK, O PaBEHCTBE Uryp.

N306paxkeHne quryp, B TOM 4muc/e Ha Knetyatoil Gymare. IMocTpoeHue
KOHMrypaumin 13 yacter npsmMoi, OKPY>KHOCTM Ha HENIMHOBAHHOW N KNeT4yaTon
bymare. icnonb3oBaHue CBOMCTB CTOPOH U YI/I0B NPAMOYTO/ibHINKa, KBagpara.

rnowagb NpPsAMOYrofibHUKA W MHOFOYrO/IbHUKOB, COCTaB/IEHHbIX W3
MPAMOYrO/IbHUKOB, B TOM 4ucnie Quryp, M3obpaxeHHbIX Ha KneTyaToin Gymare.
EAVHULbI N3MEPeHUs naoLLaan.

HarnsgHble npeAcTaBneHns 0 NPOCTPAHCTBEHHbIX PUIrypax: NPSMOYro/bHbIN
napannenenunen,  Ky6,  MHOrorpaHHukWA.  V306paxeHve  NpOCTEMLLIMX
MHOrorpaHHuKoB. Pa3BépTKM Kyba W napannenenunega. CosgaHve Mogenein
MHOFOrpaHHMKOB (13 6ymaru, NpoBONOKK, NAACTUAMHA U APYTUX MaTepuanos).

O6bEM nNpAMOYronbHOro napannenenuneda, Kyba. EAnHWLbLI n3MepeHus
06bEMa.

6 KJIACC

HarypaJjbHble ynciaa

ApuhmeTYecKme OeNCTBUA C MHOTFO3HAYHbIMW HaTypasibHbIMU YUCIAMU.
Uncnosble  BblpakeHWsd, MNOPALOK  OEWCTBWM,  UCMO/Mb30BaHME  CKOOOK.
icnonb3oBaHWe nNpW  BbIYUCIEHUAX MNEPEMECTUTE/IbBHOIO W  COoYeTaTe/lbHOro
CBOWCTB C/IOXXEHUA U YMHOXEHUs, pacnpefenivTeNsHOro CBOMNCTBA YMHOXEHUS.
OKpyrneHve HaTypasibHbIX YnCcen.



[enuTenun n KpatHble Yncna, HanbosbLUMA O6LLMIA JeNnTelb N HaMMEHbLLIEE
o6LLee KpaTHoe. [enMMocTb CyMMbI U Npoun3BeAeHns. JeneHme ¢ 0CTaTKoM.

Jpoon

OO6bIKHOBEHHast Apobb, OCHOBHOE CBOWCTBO [Ap06W, COKpalleHue ApoGei.
CpaBHeHMe 1 yrnopsaoumnBaHmne Apobeid. PelleHne 3agayq Ha HaxoXaeHue Yactu ot
Llenoro M uenoro no ero 4actu. [pobHoe 4MCNO KakK pesynbTar [eneHus.
MpeacTaBneHne AecATUYHOM Apo6u B BUAE 0ObIKHOBEHHOM APO6W 1 BO3MOXKHOCTb
NpefcTaBfeHUst 0ObIKHOBEHHOW ApO6U B BUAE AECATUYHOW. [ecaTuyHble apobu v
MeTpuyeckast cuctema Mep. ApUMPMeTUYECKME AEACTBUA U UYNCOBbIE BbIPaXKEHMS
C 00bIKHOBEHHbIMU W AECATUYHBIMMW APOGSMN.

OTHoweHWe. [eneHve B fAaHHOM OTHOLWeEHUKW. MacwTab, nponopums.
[MpUMeHeHWe NPONopLUMiA NPW PeLLeHnn 3aaay.

MoHATME NpoLeHTa. BbluMcieHne NpoLeHTa OT BeIMUMHbBI U BENNYMHBI MO eé
MPOLEHTY. BblpaeHne NPOLEHTOB AECATUYHBLIMKU Apo6aMK. PelleHne 3afay Ha
MPOLEHTHI. BbipaXkeHne OTHOLLEHWNSA BE/IMYMH B MPOLEHTaXx.

IMonoxkuTeaAbLHBIE H OTpMIATEJIbHBLIC YHCJIA

MonoxuTenbHble U oTpuuatesnbHble yncna. Llensie yuncna. Mogynb vucna,
reoMeTpuyeckas wuHTepnpetaumss Moayns uucna. W3o06paxeHnMe uucen Ha
KOOpAUHATHOM  MNpsMOW.  YucnoBble  MPOMEXYTKW.  CpaBHEHWME  umcen.
ApupmeTryeckme AeACTBUSA C NOMOXKUTENIbHBIMU 1 OTPULATENBHBIMI YACIAMN.

MpsmMOyrosibHas cucTeMa KOOpAMHAT Ha MIOCKOCTU. KoopanHaTbl TOUKKM Ha
MNOCKOCTW, abcumcca U opauHata. MocTpoeHne ToUeK U PUryp Ha KoopAuHaTHOM
MNOCKOCTMW.

BykBeHHbIEe BBIpaKeHHs

MpumeHeHne OYKB AN 3aMMCKM  MaTemMaTMYeCKUX  BbIPaXEHWIA U
npefnoxexHuin. CBoOCTBa apuUPMeTUUHECKNX AeACTBMIA. ByKBEHHbIE BbIpaXKeHUS U
YMC/IOBble MOACTAHOBKW. DBYKBEHHble paBEHCTBA, HaxXOXAEHWEe Hen3BeCTHOro
KOMMoHeHTa. Popmy”nbl, QOopMy/bl MepumeTpa M NoWaAN MPAMOYTO/IbHUKA,
KBafpaTa, 06bEMa napannenenunesa n Kyoa.

Penienne TeKCTOBBIX 3a7a4

PelleHMe TEKCTOBbIX 3afay  apuMETUYeCKMM  Cnocobom. PelueHue
NOrNYecKnx 3agad. PelueHne 3aa4 nepebopoM BCeX BO3MOXHbIX BapUaHTOB.

PelleHve 3afa4y, cogepyawux 3aBUCMMOCTM, CBA3bIBAOWMX BeTNYNHBI:
CKOpPOCTb, BPEMS, paccTosiHKe, LieHa, KONMYECTBO, CTOMMOCTb,
MPOV3BOANTENBHOCTb, BpPeMS, 00bEM paboTbl. EAVMHWMUBLI M3MepeHus: Macchbl,
CTOMMOCTW, PacCTOAHWSA, BPEMEHW, CKOpoCcTW. CBA3b MeXay eAunHULaMK
N3MEPEHNA KaXKA0W BEIMUMHDI.

PelleHne 3agay, CBA3aHHbIX C  OTHOLUEHWEM, MPOMOPLUOHATIBHOCTbIO
BE/IMYMH, NPOLIEHTaMW; pPeLLeHe OCHOBHbIX 3aaa4 Ha P06y 1 MPOLEHTHI.



OueHka W npuKnaka, okpyrneHuwe pesynbtata. CoctaBneHve OYKBEHHbIX
BbIPaXKEHWIA MO YCNOBUIO 3a[auul.

MpefcTaBneHne AaHHbIX C MOMOLWbK Tabnuy v guarpamm. Cronbuyartble
Anarpammbl: YTeHWe U NOCTPOeHME. UTeHne KpYroBbIX guarpamm.

Harasignas reomerpus

HarnagHble npefactaBneHWs 0 (Urypax Ha MAOCKOCTU: TO4uKa, npsamas,
OTPe30K, Nyd, Yron, fioMaHasi, MHOrOYro/lbHUK, YeTbIPEXYrO/IbHUK, TPeYro/bHUK,
OKPY>XHOCTb, KPYT.

B3avMHOe pacnonoXeHue [BYX MNPAMbIX Ha MIOCKOCTW, MapainefibHble
npaMble, NepneHAVKYNspHble NpsMble. 3MepeHne pacCTOSHUIA: MeXay ABYyMS
TOYKaMK, OT TOYKM [0 NPSAMOK, ANMHA MapLUpyTa Ha KBaApaTHOW CeTKe.

3mepeHve ¥ MOCTPOEHWe YrfoB C MOMOLLbIO TpaHcnopTtupa. Bugbl
TPeyronbHNKOB: OCTPOYro/ibHbINA, MPAMOYTO/IbHbIN, TYNOYro/bHbINA,
paBHOGEePEHHBI, PaBHOCTOPOHHMUIA. YeTbIpEXYTroNbHUK, npumepsl
YeTbIPEXYrONIbHNKOB. MPAMOYroNbHNK, KBaApaT: UCMO/b30BaHME CBOMCTB CTOPOH,
yrnoB, AuaroHanein. V3obpaxeHne reoMeTpuyecKMX (Uryp Ha HemMHOBAHHOM
bymare C MWCNONb30BaHWEM UMPKYNSA, JIMHENKW, YrofibHUKa, TpaHcrnopTupa.
[MoCTpOeHMs Ha KneTyaTom bymare.

MepmeTp MHOroyronbHuka. [loHATWE nnowaan  (Urypbl, eavHuUbI
n3mepeHns nnowaaun. MpubnmxkéHHoe naMepeHre naowaan uryp, B TOM Y1che
Ha KBagpaTHON ceTke. MpunbamKEHHOe n3MepeHre ANMHbI OKPY>XHOCTU, NoLaan
Kpyra.

CvMMeTpUA: LIeHTpasibHasA, 0ceBas U 3epKasibHas CUMMETPUN.

[MocTpoeHne CUMMETPUYHBIX (UTYP.

HarnagHble npeacTaBeHns 0 MPOCTPAHCTBEHHbIX (urypax:
napannenenuneg, Kyb, npusma, nuMpammuga, KOHYC, UWAVMHAP, Lap n ciepa.
306paxkeHre NPOCTPaHCTBEHHbIX (uryp. Mpumepbl pa3BEPTOK MHOMOrPaHHUKOB,
UMAnHAPa U KoHyca. Co3faHne Mofeneil NPOCTPaHCTBEHHbIX uryp (13 6ymaru,
MPOBO/IOKK, MNACTU/INHA U APYTUX MaTepuasios).

[MoHATME 06bEMa, eanHuUbl n3MepeHus o06béma. O6BEM MPAMOYroNbHOrO
napannenenunesa, kyba.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yJbTaThl OCBOEHWS Mporpammbl Y4eOGHOro Kypca
«MatemaTnka» xapakTepusyrTcs:

1) naTpuoTHYecKOe BOCIIUTAHHE:

NPOABMIEHNEM WHTepeca K MNPOLW/IOMY W HacTOSAWEMY POCCUMIACKON
MaTeMaTWKKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTUMDKEHUSM  POCCUMCKUX
MaTeMaTUKOB N POCCUMCKON MaTEMATUYECKOWN LUKOMbI, K WUCMO/b30BaHUIO 3TUX
AOCTUXKEHWNIA B APYrnNX HayKaX W NPUKNagHbIX cepax;

2) rpa:kIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

rOTOBHOCTbO K BbIMO/IHEHMIO 06A3aHHOCTEN FpaXKaaHUHa U peannsauumn ero
npas, MpeAcTaBfieHMEM O MaTemMaTUYecKMX OCHOBaxX (DYHKLMOHMPOBaHUSA
Pa3NYHbIX CTPYKTYP, SIBMEHMIA, Npoueayp rpaxaaHckoro obuiectsa (Hanpumep,
BbIGOPbI, OMPOCHI), TOTOBHOCTLIO K 0OCYXX/AEHUIO 3TUUECKUX NPO6/IEM, CBA3AHHbIX
C MNPaKTUYECKUM MNPUMEHEHVMEM AOCTMXKEHWUA HayKM, OCO3HAHMEM BaXXHOCTU
MOpPa/IbHO-3TUYECKMUX NPUHLNMOB B AeATe/IbHOCTU YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Y4yacTMe B pPEeLUeHUN MpPaKTUYeCKMX 3aaad
MaTeMaTMUeCKO HanpaB/fEHHOCTM, OCO3HAHWEM BaXKHOCTM MaTeMaTMYeCcKoro
006pa3oBaHNA Ha MPOTSHKEHUU BCEM XXMU3HW ANS YCMNELIHON MpodecCcroHabHOM
AEeATENbHOCTN N Pa3BUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHNEM NHANBNAYA/IbHOW TPAEKTOPUMN 06Pa30BaHNSA N XKU3HEHHBIX M1aHOB C
YYETOM JINYHBIX MHTEPECOB U 06LLECTBEHHbIX NOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

CMOCOOHOCTBID K 3MOUMOHA/IbBHOMY W 3CTETUYECKOMY  BOCMPUATUIO
MaTeMaTUYecKMX O0OBLEKTOB, 3aday, PELLUEHWI, PacCy>KAeHWUA, YMEHWUO BUAETb
MaTemMaTunyeckme 3aKkOHOMePHOCTU B UCKYCCTBE,

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpueHTaumnelr B [eATEIbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeAcTaBNEHN 06 OCHOBHbIX 3aKOHOMEPHOCTSX Pa3BUTUSI Yen0BEKa, NPMpPoabl U
06LLEeCTBa, MOHMMAHWEM MaTeMaTMUYECKOM HayKM KaK Cepbl 4YenoBeyecKoM
[eATeNbHOCTN, 3TanoB eé pasBuUTMA M 3HAYMMOCTM ONA PasBUTUS LUBUIN3ALIAN,
OBNIAIEHNEM A3bIKOM MaTeMaTUKM U MaTeMaTUYECKOWN Ky/NbTYpPOM Kak CPefCcTBOM
MO3HaHWA MUpa, OBMAJEHNEM MNPOCTENLLIMMM HaBblKaMW WCCeA0BaTe/IbCKOM
[leATeNIbHOCTY;



6) ¢usuyeckoe BocnuTaHue, (pOpMHpPOBaHUE KYJIbTYPbI 310POBbS H
IMOIIUMOHAJBHOI'O 6J13FOH0qul/lﬂ:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4ecKue 3HaHMS B MHTEpecax CBOEro
300pOBbSi, BeAEHWs  3[0pOBOr0  06pasa  >KWM3HW  (3[A0POBOE  MUTaHUE,
cOaNaHCUPOBaHHbIA  PEeXWUM 3aHSTWIA W OTAbIXa, PerynspHas uanyeckas
aKTMBHOCTb), C(DOPMMPOBAHHOCTLIO HaBblka PeqIeKCUMK, MPU3HAHNEM CBOErO
MpaBa Ha OLLUMOKY 1 TaKOro XXe NnpaBa fIpyroro YenoBekKa;

7) K0JI0THYECKOE BOCITUTAHHE:

OpUWEeHTaLMel Ha NPUMEHEHME MaTeMATUYECKNX 3HAHWI NS peLLeHns 3aaad
B 06/MacT COXPaHHOCTM OKPYXKatoLLei cpefbl, MNaHWPOBAHUS MOCTYMNKOB W
OLIEHKM WX BO3MOXHbIX MOCNEACTBUIA [N OKPY>XKatoLleli cpefbl, OCO3HAaHUEM
rno6asbHOro XapakTepa 3KOM0rM4Yeckmx npobaem 1 nyTeit NX peLleHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpenbl:

FOTOBHOCTbIO K [e/iCTBMAM B YCMOBMSIX HEOMNPeAeNéHHOCTU, MOBbILIEHNIO
YPOBHSI CBOEI KOMMETEHTHOCTM Yepe3 NPaKTUYeCKyo AedTeNlbHOCTb, B TOM Yuc/e
YMeHWe Y4nTbCs Y APYruX Ntofieil, NpuobpeTaTb B COBMECTHOM [AesTeNbHOCTM
HOBble 3HaHWSI, HaBbIKN 1 KOMMETEHLMN 13 OMbITa APYruX;

HEeo6X0AMMOCTbIO B (DOPMMPOBAHWM  HOBbLIX 3HaHWA, B TOM uuChe
hopMynMpoBaTh Uaen, MOHATUS, TUNOTe3bl 06 06bEKTAX U ABNEHNSIX, B TOM YMC/e
paHee HeW3BECTHbIX, 0CO3HaBaTb [JeUUUTbI  COOGCTBEHHbIX 3HaHWUA U
KOMMETEHTHOCTEl, NaHNPOBAaTb CBOE Pa3BUTUE;

CMOCOBHOCTbID  0CO3HAaBaTb  CTPECCOBYHD — CUTyalMiO,  BOCMPUHMMATb
CTPECCOBYIO CUTYalMK KaK BbI30B, TPeOYIOLIMIA KOHTPMEP, KOPPEKTMPOBATb
MPUHMMaeMble PeLLeHNst U AelAicTBUSA, (HOPMY/NMPOBaTb W OLEHMBATb PUCKU U
nocneacTBms, hopMUPOBATbL OMbIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjoruyecKkue 1eMCTBUSA:

e BbIBMIATL U XapaKTepu3oBaTb CYLLECTBEHHbIE NMPU3HAKM MaTeMaTUYeCKmX
OObEKTOB, MOHATWUIA, OTHOLLEHWA MeXAY MOHATUAMMK, (OPMYINPOBaTb
onpegeneHuss  NOHATWIA,  YCTaHaBNMBaTb  CYLUECTBEHHbIA  MPU3HaK
Knaccugukaumm, OCHOBaHUA A/19 0000LEHNA W CPaBHEHUS, KPUTEpUM
MPOBOAVMMOrO aHan3a;

e BOCMPWHMMATL, (POpMy/NMpoBaTb UK NPeobpas’oBbiBaTh  CYXKAEHUS:
yTBEpPAUTE/IbHbIE W OTPULATeNbHbIE, eAWHWYHbIe, YacTHble N 06LUMe,
YCNOBHbIE;



BbIABNATL ~ MaremaTuyeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
NpoTMBOpPeUMs B (hakTaX, [aHHbIX, HaOMOLEHUAX W  YTBEPXAEHUAX,
npegnaraTb KpUTepUN 415 BbIsiB/IEHWS 3aKOHOMEPHOCTE 1 MPOTUBOPEYNiA;
[enatb BbIBOAblI C WCMO/Ib30BaHWEM 3aKOHOB /IOMMKW, [efyKTUBHbIX W
NHAYKTUBHBIX YMO3aK/TKOUEHWIA, YMO3aK/IKOUEHWIA M0 aHa/lornu;

pasbupaTtb AoKasaTenbCTBa MaTeMaTUYeCKMX YTBEPXKAeHW (npsivble u OT
MPOTMBHOI0), MNPOBOAMTL CaMOCTOATE/IbHO HEC/OXHbIe [0Ka3aTe/IbcTBa
mMaTemaTuyeckmx (PakToB, BbICTpauBaTb aprymeHTauuio, MNpUBOANUTb
MPYMeEPbI U KOHTPNPUMepPbI, 060CHOBbLIBATb COOCTBEHHbIE PACCYXKAEHUS;
BbIGMpaTb CMNocob pelwleHnUs yyebHOW 3agaym (CpaBHMBATb HECKO/bKO
BapMaHTOB peLUeHns, BbloMpaTb Haubonee MOAXOAAWMA C  YYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCNONb30BaTb BOMPOCHI KakK WCCNeA0BaTeNbCKUA UHCTPYMEHT MO3HAHWUS,
(hopMynnpoBaTb BOMPOCHI, (UKCUPYIOLLME MPOTUBOPeYMe, nNpobnemy,
CaMOCTOATE/IbHO  YCTaHaB/MBaTb WCKOMOE W AaHHoe, (hopMMpoBaThb
rmnoTesy, apryMeHT1POBaTb CBOKO MO3ULMIO, MHEHWE;

MPOBOAUTL MO CaMOCTOSTe/IbHO COCTaB/IEHHOMY [M/1aHy HEC/I0XKHbIN
3KCMEPUMEHT, HEOO0/bLLIOE NCCe0BaHME MO YCTaHOB/IEHNIO OCOBEHHOCTEN
mMaTeMaTU4eckoro o6bekTa, 3aBUCMMOCTEN 0O BLEKTOB MeX Ay CO60iA;
CaMOCTOATE/IbHO (hOpMYNMpPoBaTh 0606LLEHNS M BbIBOAbI NO pe3y/bTaTam
NMPOBeAEHHOr0 HabnaeHNs, UCCnefoBaHUs, OLEHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX pe3y/ibTaToB, BbIBOAOB U 0606LLEHNIA;

MPOrHO3MpoOBaTb BO3MOXHOE pa3BUTME MNpoLecca, a TaKKe BblABUraTh
MPeanosIoXKEHNS O ero PasBUTUM B HOBbIX YCOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BbISIBNATb HEAOCTaTOMHOCTb W M3ObITOYHOCTb MH(OPMaLUK, OaHHbIX,
HeobX0AMMbIX A1 PeLLeHNs 3aaaun;

BbIOMpaTb, aHaM3MpoBaTb, CUCTEMATM3MPOBATb W WHTEPMPETMPOBATb
NHOPMAaLIMIO Pa3NNYHbIX BUAOB 1 (hopM NPeACTaBNEHNS;

BbIOMpaTb (hopMy npeacTaBfeHVs WH(OpMaUMM W UANKCTPUPOBATb
pellaemble 3afayn CXemamu, [AuarpaMmamu, WHON rpauMkod n  ux
KOMOUHaLmsamu;

OLEeHMBaTb HAAEXHOCTb WHMOPMaUMM MO KPUTEPUSM, MPEASIOXKEHHbIM
yumtenem uam chopmynmpoBaHHbIM CaMOCTOSTENBHO.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

BOCNPUHNMaTb U CbOpMy]'II/IDOBaTb CyXaeHunda B COOTBETCTBUN C YC/TIOBUAMMU
n uenamm 06I.Ll|eHI/IF|, ACHO, TOYHO, rPaMOTHO BblpaXKaTb CBOKD TOYKY 3PEHUA



B YCTHbIX U MUCbMEHHbIX TeKCTax, fJaBaTb MOACHEHWA MO XOA4Y peLleHns
3a/1a4n, KOMMEHTUPOBATb MOYYEHHbI Pe3ynbTar;

B X0fe 06Cy>KaeHNsa 3aaaBaTb BOMPOCHI MO CYLLECTBY 06CYXX4aeMOMN TEMbI,
Npo6/eMbIl, PeLIaeMOoi 3alayun, BbiCKasblBaTb UAEW, HaLENEeHHbIE HA MOUCK
PELleHNs, COMOCTaBNATb CBOM  CYXAEHMA C  CYXAEHMAMM  OPYrux
YYaCTHWKOB AManora, 06Hapy)uBaTb pasinuymMe N CXOACTBO MO3uUMKA, B
KOPPeKTHOM (hopmMe hopMynnMpoBaTb pa3HOr1acus, CBOM BO3PaXKEHUS;
npeacTaBnATb pe3ynbTarhbl peLueHns 3afaun, 9KCMepuMmeHTa,
nccnefoBaHns, MPoeKTa, CaMoCTOATE/IbHO BblOMPaTh hopMaT BbICTYMIEHNS
C Y4ETOM 3a7a4 nNpe3eHTaLun 1 0COBEHHOCTEN ayAnTOpPUN;

MOHUMaTb M UCMO/b30BaTb NPEVMMYLLIECTBA KOMAaHAHON U NHANMBUAYaIbHOW
paboTbl MPU peLleHNn Y4ebHbIX MaTeMaTMYeCKUX 3aauy;

MPUHMMATL LieSlb COBMECTHON [eATeNIbHOCTKW, MMaHMPOBaTb OpraHM3auuio
COBMECTHO paboTbl, pacnpeaensdTs BuAbl paboT, [A0roBapmBaThCA,
06CcyXaaTb npouecc n pesynbTar paboTbl, 0606WaTh MHEHUSA HECKO/IbKMX
noaen;

yyaCcTBOBaTb B TpynmnoBbIX dopmax paboTbl (06CyXAeHUs, 06MeH
MHEHUAMW, MO3rOBble LUTYPMbI U APYriue), BbINOMHATL CBOKO YacTb PaboThl
N KOOPAMHMPOBaTb CBOWM AEWCTBMS C [APYrMMW  YNeHamMu  KOMaH[bl,
OLIEHMBaATb Ka4yeCcTBO CBOEro BK/aga B OOWMIA MPOAYKT MO KPUTEPUSIM,
CthopMyIMPOBaHHbIM YYaCTHUKaMW B3aUMO/ENCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:

CaMOCTOSATE/IbHO COCTaB/IsATb MJiaH, a/irfOPUTM peLleHns 3adadnm (UM ero
4aCTb), BblGUpaTb CNOCOO pelleHns C YYETOM MMEIOLLMXCA PECcypcoB U
COOCTBEHHbLIX BO3MOXKHOCTEM, apryMeHTMpoBaTb W  KOPPEKTMPOBATb
BapMaHTbl PELLEHWNI C YH4ETOM HOBOW MH(hOPMaLUN.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BNafeTb Crnocobamm camonpoBEPKM, CAMOKOHTPO/S NPOoLLecca U pe3ynbTaTa
peLeHns MaTeMaTUYeCKol 3aaaun;

NpeABMAETb TPYAHOCTUN, KOTOPbIE MOTYT BO3HWKHYTb MPY PELLIEHMN 3a1auun,
BHOCUTb KOPPEKTUBbI B A€STENIbHOCTb HAa OCHOBE HOBbIX OOCTOATENLCTB,
HaleHHbIX OLUNGOK, BbISBNEHHbIX TPY/AHOCTEI;

OLIEHMBATb COOTBETCTBME pe3y/nbTaTa AesTe/lbHOCTW NOCTaBNEHHON Lienn
YCNOBUAIM, OOBACHATb MPUUUHBI [JOCTUMDKEHWUS UM HELOCTUDKEHUS LIENN,
HaxoAWTb OLIMOKY, faBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

INPEAMETHBIE PE3YJIBTATBI



K KOHUy 06y4yeHMsi B 5 kiacce O00y4vatOLLMIACA MONY4YUT CredytoLume
NpeAMeTHble pe3y/bTaTbl:

Yucjaa ¥ BLIYUCJTIEHUA

MoHMMaTb U MpPaBW/IbHO  YMNOTPEO/ATb  TEPMUHbI,  CBA3aHHble C
HaTypa/IbHbIMW YnCiamn, 06bIKHOBEHHLIMW W AECATUYHBLIMU APO6AMM,

CpaBHVBaTb K YyMopsgouMBaTb HaTypasibHble 4uMCfa, CpaBHUBATb B
MPOCTENLLNX Cy4YasxX 00bIKHOBEHHbIE Ap06K, feCATUYHbIE APO6N.

COOTHOCUTb  TOYKY Ha  KOOPAMHATHOW  (YMCNOBOW)  MPSIMOA  C
COOTBETCTBYIOLMM €l YMC/IOM U M300pakaTb HaTypasibHble YMcia TOYKaMu Ha
KOOPAWHATHOW (4YMCNOBOI) NPSIMONA.

BbINONHATL apuMeTUYECKMe [eACTBUA C HaTypasibHbIMKW 4YuCnaMu, C
06bIKHOBEHHbIMW APO6AMY B NPOCTENLLMX CNy4asX.

BbINONHATL NPOBEPKY, NPUKUAKY pe3ynbTarta BblYNCIEHNA.

OKpyrnsaTb HaTypasibHble Yncna.

Pemienune TeKcTOBBIX 3aaavd

PellaTb TeKCTOBble 3afayv apuMETMYECKMM CrMocoboM U C MOMOLLbHO
OpraHn30BaHHOr0 KOHEYHOro rnepebopa BCexX BO3MOXXHbIX BApMaHTOB.

Pewatb 3agaun, cofepalime 3aBUCMMOCTW, CBA3bIBAIOLME BEIMYMHBI:
CKOpPOCTb, BPEMSI, PacCTOsIHME, LieHa, KOIMYECTBO, CTOMMOCTb.

Mcnonb3oBaTb KpaTKue 3anucy, CXembl, Tabnuubl, 0003HAYeHUs npw
peLleHnn 3agau.

Monb30BaTbC  OCHOBHLIMW  eAMHULAMN  WU3MEPEHWUS:  LieHbl,  MaccChl,
paccTosiHMS, BPEMEHM, CKOPOCTW, BblpaXaTb OAHW eAUHWLbI BENUYMHBLI 4Yepes
Apyrue.

3Bnekatb, aHanM3npoBaTtb, OLEHMBATb MH(OPMaLWio, NPeacTaBNeHHYHO B
Tabnuue, Ha cTONMGYaTOM AMarpamMme, WHTEPNpPeTMpoBaTh MpPeACTaB/eHHbIe
AaHHbIe, NCMO/b30BaTh JaHHbIe NPW PeLleHnn 3a4au.

Harasimnas reomerpust

MoMb30BaTLCA FEOMETPUYECKMMM MOHATUAMM: TOUKa, NpsiMasi, 0TPe30K, Nyd,
YroJ/l, MHOTOYrO/lbHUK, OKPY>XXHOCTb, KPYT.

MpuBoAUTL NPUMEPbI 0OBLEKTOB OKPYXKAOLEro Mupa, UMeroWwmnx gopmy
N3YUYeHHbIX reOMeTPUYECKUX (hUryp.

Mcnonb3oBaTb TEPMUHOSMONMNIO, CBA3AHHYIO C Yriamu: BepLunHa, CTOPOHa, C
MHOrOYrofibHUKaMu: Yros, BeplUMHa, CTOPOHa, AuaroHalb, C OKPYXXHOCTbHO:
paguyc, anameTp, LEeHTP.

M306paxatb M3yyeHHble TeOMeTpuUYecKne (Urypbl Ha HeIMHOBAHHON W
KeTyartor 6ymare ¢ MoMOLLbHO LIMPKYNS Y INHENKN.



HaxoanTb ANMHbI OTPE3KOB HEMOCPEeACTBEHHbLIM M3MEPEHWEM C MOMOLLLHO
NINHENKN, CTPOUTb OTPE3KM 3afaHHOM [A/IMHbI; CTPOUTb OKPY>KHOCTb 3aaHHOro
pagunyca.

icnonb3oBaTh CBOMCTBA CTOPOH WM YIrNOB MPAMOYTo/IbHUKA, KBagparta A1s nux
MOCTPOEHWS, BbIUMCIEHNA NIOWAAM N NepumeTpa.

Bbluncnate nepumeTp M Nnowadb KeagpaTa, MNPSMOYrobHUKa, (uryp,
COCTaB/IEHHbIX M3 MNPSMOYrO/lbHUKOB, B TOM 4ucfie (PUryp, M3006paEHHbIX Ha
KneTyartom bymare.

M0/1b30BaTbCA OCHOBHbLIMU METPUYECKMUN eLUHULAMU U3MEPEHUA [J/IHBI,
MNoLWaawn; BbipakaTb O4HV eAMHNLLbI BENIMUYMHDBI Yepes apyriue.

Pacro3HaBaTb napannenenunes, Ky6, WCNONb30BaTb  TEPMUHO/OMMIO:
BEepLUMHaA, pebpo, rpaHb, U3MEpPeHWs, HaxoAuTb W3MEPEHUs napasnfnenenunea,
Ky6a.

Bbluncnate 06bEM Kyb6a, napannenenunega Mo 3afjaHHbIM M3MEePEHUAM,
M0/1b30BaTbCS eANHMLAMN U3MEPEHNUS 0O bEMA.

PewaTb HECNOXHble 3afayn Ha W3MEPEHME TFeOMETPUYECKUX BENYMH B
MPaKTUYECKMX CUTYaLIUSIX.

K KoHUy 00yyeHVs B 6 kuacce OOyyatOWMIACA MONYYUT CcregyroLme
npeaMeTHble pe3ynbTaTbl:

Yucia v BBIYHCIEHUS

3HaTb M NOHUMAaTb TEPMMHbI, CBSI3aHHbIE C Pa3MYHbIMK BMAAMU YnCen U
cnocobammy uX 3anucu, NepexoauTb (CM 3TO BO3MOXHO) OT OAHOW (hOpMbl
3anmcy yncna K apyroi.

CpaBHUBaTb 1 YNOPSA0UMBATL Lie/ible YMCNa, 0ObIKHOBEHHbIE W AECATUYHbIE
Apo6u, cpaBHMBATbL YMcia OAHOMO M Pa3HbIX 3HAKOB.

BbINONHATb, coYeTast YCTHbIE UM MUCbMEHHbIE MPUEMBI, apuMETUYECKME
[EeACTBMA € HaTypa/ibHbIMW M UENbIMU  YMCNaMK, OObIKHOBEHHBIMU U
AECATUYHBIMU APOBSMK, NONOXKUTENbHBIMW U OTPULLATESIbHBIMU YCNAMM,

BbluncnaTb 3HaY4eHWS YMCNOBbLIX BbIPAKEHWIA, BbINOMHATL MPUKUAKY W
OLUEHKY pe3ynbTaTa BbIYMCNEHWUIA, BbINOMHATL MPeobpa3oBaHNsA  UMCNOBbIX
BbIPaXXEHMI HA OCHOBE CBOWCTB apu{PMETUYECKNX LENCTBUIA.

COOTHOCUTb TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYHOLLMM €M
YMC/IOM M M300paXkaTb YMCna TOYKaMW Ha KOOPAMHATHOW MPAMON, Haxo4uTb
MOAY b Ymncna.

COOTHOCUTb TOYKM B MPAMOYrO/IbHOM CUCTEME KOOPAUHAT C KOOpAUHATamK
3TOW TOYKW.

OKpyrnATb Uenble Yncna v AecsTUYHble Apo6KU, HaxoauTb NPUOAVKEHNS
yumcen.

YucsoBbie 1 0yKBEeHHbIE BbIPAKEHUSA



[MoHMMaTb 1 YyNoTpebNATb TEPMUHBI, CBA3aHHbIE C 3aNnCbi0 CTEMeHU YnCna,
HaXoAMTb KBagpaT M Kyb uucna, BbIYUCNATb 3HAYEHUS YMC/IOBLIX BbIPAXKEHWN,
cogepxKaLmx CTerneHu,

Mosb30BaTbCA NpPU3HaKaMu LeNIMMOCTM, pPacKiadblBaTb HaTypasibHble Yucna
Ha NPOCTble MHOXMNTE/N,

Mo/b30BaTLCA MacLITaboM, COCTaB/IATL MPOMOPLUN Y OTHOLLIEHNS.

Vcnonb3oBaTb 6YKBbI A/19 0603HAUYEHMS YMCeN NMPU 3anncyu mateMaTUYecKux
BbIPXXEHWI, COCTaB/IATb OYKBEHHbIE BbIPXKEHUS U POPMY/bl, HAXOAUTb 3HAYEHWS
OYKBEHHbIX  BbIP2XKEHW,  OCYLLECTBMISS  HEOOXOAMMble  MOACTAHOBKA U
npeobpa3oBaHus.

HaxoanTb HeN3BECTHbI KOMMNOHEHT PaBeHCTBa.

Pemienune TeKcTOBBIX 3adavd

PeLaTb MHOrOLLAroBble TEKCTOBbLIE 33434 apumMeTUHeCcK1m Crnocobom.

PelwlaTb 3afjaun, CBfi3aHHble C OTHOLUEHMEM, MPOMOPLUOHAIBHOCTbIO
BE/IMYMH, NPOLEHTaMW, peLwlaTb TPM OCHOBHbIE 3a[a4u Ha 4p0o6u 1 NPOLEHTLI.

PelwlaTb 3agauun, cogepxkawime 3aBUCMMOCTM, CBS3bIBAIOLLME Be/IUYMHBI
CKOpPOCTb, BPEMS, paccTosiHKe, LieHa, KONIMYECTBO, CTOMMOCTb,
NPOVN3BOANTENBHOCTb, BpemMs, 00BLEM paboTbl, WCMOMb3YA apuMeTUYecKme
[EACTBUA,  OUEHKY, NPUKUAKY, NO0/Mb30BaTbCAd  eAMHULAMU  U3MEPEHWS
COOTBETCTBYIOLLMX BE/TNYMH.

CocTtaBnsaTb 6YKBeHHbIe BblpaXKeHWs N0 YCNOBUIO 3afaunl.

3Bnekatb MH(opMauuMio, NpeAcTaB/ieHHY0 B Tabnuuax, Ha JIMHEHOW,
CTON6YATON WM KPYroBOW Amarpammax, WHTEprnpeTMpoBaTb MNpPeACTaB/iEHHbIe
[aHHbIe, NCMO/b30BaTh JaHHbIE NPKU PeLleHnn 3a4ad.

MpeactaBnATb MHHOOPMALMIO C NMOMOLLLI TabnuL, TMHENHOW U CTON6YATON
Anarpamm.

Harasimnas reomerpust

MpuBOAUTL NpPYMeEPbl 0OBLEKTOB OKPYXKAKOLLEro Mupa, MMerowmnx gopmy
N3YYEeHHbIX FEeOMETPUYECKMUX MJIOCKMX M MPOCTPAHCTBEHHbLIX (Uryp, NpUMepsI
PaBHbIX Y CUMMETPUYHbBIX UTyp.

N306pakaTb C MOMOLLbIO  UMPKYNs, JIMHENKKW, TpaHcrnopTMpa Ha
HENIMHOBaHHON W K/eTyaTol Gymare W3yyeHHble MO0CKME TeoMeTPUYECKIME
(hurypbl 1 KOHPUTypauum, CUMMETPUYHBIE PUTYPBbI.

[Monb30BaTbCsA  FeOMETPUYECKMMM  TMOHATUAMMW:  PaBEHCTBO  (Uryp,
CUMMETPUSA, WCNOMb30BaTb TEPMUHOMOIMIO, CBA3AHHYKD C CUMMETPUENR: OCb
CUMMETPUN, LLEHTP CUMMETPUN.

Haxogutb BeNMYUHLI Yr/I0B M3MEPEHMEM C TMOMOLLbKD TpaHCnopTmpa,
CTPOUTb YI/Ibl 3aJaHHON BEIMUMHBI, N0/1b30BATLCA MPY PeLLeHN 3a4a4 rpafyCcHom



MepOoW YrnoB, pacno3HaBaTb Ha YepTexax OCTPbIiA, MPAMOiA, Pa3BEPHYTLIN 1 TyMNoW
YI/bl.

BbluncnaTe OAAMHY N1OMaHOK, MepUMETP MHOMOYroflbHUKa, Mo/b30BaTbCH
eIMHULAMW M3MEPEHNS O/MHbI, BblpaXaTb OAHW eAMHULbl U3MEPEHWUS O/INHbI
yepes apyrue.

HaxoanTtb, UCNOMb3ysa YepTEXKHbIE MHCTPYMEHTbI, PACCTOSHUA: MeXAY ABYMS
TOYKaMK, OT TOYKM [0 NPSAMOK, ANMHY MYTN HA KBaAPAaTHOW CETKe.

BblumcnsaTe  nnowaab  uryp, COCTaBfIEHHbIX M3 MPAMOYIrO/IbHUKOB,
MCronb3oBaTb  pas3buveHne Ha  NPSMOYro/IbHUKWA, Ha  paBHble  (DUrypbl,
AOCTpavMBaHWe [0 NPAMOYrO/bHMKA, M0/b30BaTbC OCHOBHBLIMW  eAMHULIAMY
N3MepPeHNs MNowWaan, BblpaXkaTb OAHM eAVMHULbI WU3MEpPeHMs NowWaan udepes
apyrue.

Pacrno3HaBaTb Ha MOAENAX U M300paXEHUsSX NuUpamuiy, KOHyC, LUMANHAP,
1CMOoNb30BaTh TEPMUHO/ONMIO: BEPLUNHA, Pebpo, rpaHb, OCHOBaHWE, pa3BEPTKa.

306paxkaTb Ha KneTyaTor 6ymare nNpsiMoyrobHbIA napannenenunes.

BbluncnsaTe 06bEM NPAMOYTo/ibHOro napansenenunesa, Kyba, nosib3oBaTbCs
OCHOBHbIMW eANHMLAMW N3MePEHNS 00BEME;

PellaTb HECNOXHble 3afayn Ha HaxXOXXAEHWE FeOMETPUYECKUX BENUYUH B
MPaKTUYECKMX CUTYaLUAX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Bubnmnoteka LLOK
1 HaTtypasibHble uncna n Hynb. LLIKoNbI 12 1 https://m.edsoo.ru/7f4131ce
CnoxkeHue v BblUNTaHWE HATYyPasIbHbIX Bubnnoteka LLOK
2 12 1
yncen https://m.edsoo.ru/7f4131ce
3 YMHOXeHWE 1 fieneHne HaTypasibHbIX 24 3 Bubnunoteka LLOK
yncen https://m.edsoo.ru/7f4131ce
) Bubnmnoteka LLOK
4 nowann u oGLemb! 10 ! L https://m.edsoo.ru/7f4131ce
Bubnmnoteka LLOK
> ObbikHOBEHHbIE APOOH 63 2 https://m.edsoo.ru/7f4131ce
Bubnmnoteka LLOK
6 flecATuitbie Apoby 34 3 https://m.edsoo.ru/7f4131ce
7 VHCTPYMEHTbI AN BbIMUCEHNIA 1 7 1 Bubnnoteka LLOK
N3MepeHNiA https://m.edsoo.ru/7f4131ce
Bubnmoteka LIOK
! MosToperue 1 060buieHme 8 2 https://m.edsoo.ru/7f4131ce
OBLIEE KOJIMYECTBO YACOB N0 NPOrrPAMME 170 13 2
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6 KJIACC

Konunuecrtso yacos

DNeKTPOHHbIe

HanmeHoBaHuWe pa3genos U Tem (umdposbie)
Ne n/n I Scero KoHTponbHble | TIpakTU4eckMe | oppasosaTenbHble
paboTbl paboTe pecypcbl

bubnunoteka LIOK

1 HarypanbHble uncna 19 2 https:/m.edso0.ru/7f414736
HarnagHaa reometpus. [NpsamMble Ha bubnmnoteka LIOK

2 N0CKOCTH 4 https://m.edso00.ru/7f414736
bubnunoteka LIOK

3 Aipobu 51 3 1 https://m.eds00.ru/7f414736
Bnbnmoteka LJOK

4 HarnagHaa reometpusa. CUMMETPUS 4 1 https://m.edso0o.ru/7f414736
Bnbnmoteka LJOK

5 BbipaXkeHus ¢ Oyksamm 18 1 1 https://m.edsoo.ru/7f414736
HarnagHaa reomeTpusa. ®urypbl Ha bubnnoteka LIOK

6 MIOCKOCTU 6 1 https://m.edso00.ru/7f414736
Bnbnmoteka LJOK

7 MonoxuTenbHble U OTpULATENIbHbIE YKCNaA 43 3 1 https://m.eds00.ru/7f414736
Bnbnmoteka LJOK

8 [pefcTasnenHve faHHbIX 7 1 https://m.edso00.ru/7f414736
9 HarnagHaa reometpusa. ®urypsl B o ) bubnmnoteka LIOK

MPOCTPaHCTBE

https://m.edsoo.ru/7f414736
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MoBTOpeHMe, 0606LeHME, CUCTEMATU3ALMS

10

bnbnmoteka LJOK
https://m.edsoo.ru/7f414736

OBLEE KONMMYECTBO YACOB MO NMPOIrPAMME

170

10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Marematuka (B 2 YacTtax), 5 knacc/ BuneHkuH H.A., XKoxos B.W., YUecHoKoB
A.C., AnekcaHgposa J1.A., LBapubypa C.W., AKUnoHepHOe 006LLEeCTBO
«M3paTenseTBo «I1pocBeLleHmes»

» Martematuka, 6 knacc/ Mep3ansik A.T., MonoHckuin B.b., Aknp M.C.; noa
pefakument Mogonsckoro B.E., O6LecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTLHO
N3patensckuii ueHTp «BEHTAHA-TPA®»; AKUMOHEPHOE 06LLECTBO

«3paTenbCcTBO «lpocBeLLeHme»

MYHUUWMAJIBHOE BIOAXKETHOE OBLLLEOBPA3OBATEJ/IbHOE



YUPEXXAEHVE MTIOPOLA NPKYTCKA
CPEAHAA OBLLEOBPA3OBATE/IbHAA LLUKOA Ne5
MHH 3812008055, KM 381201001, 664043, r. NpkyTcka, 6-p Pabukosa, 47 a, Ten. 303140
school5irk@mail.ru
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(ID 1052542)

Y4eOHOro Kypca «AJsredpa»

ANs 06yYatoLLmXcs 7-9 Knaccos

CocraBuTrenu:

Mpuiimak CeeTnaHa HMKonaeBHa
Xabaposa EkatepunHa BnagummnposHa
CopokoBukoBa AHacTtacusa KOpbeBHa
[MpoHWHa EBreHns CepreeBHa
CokonbHuKoBa purHa boprncosHa
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MNOACHUTEJBHASA 3AIINCKA

Anrebpa €BNSeTCA OfHWM M3  OMOPHbIX KYpPCOB OCHOBHOIO 06LLEro
06pa3oBaHMs: OHa 06ecnevmBaeT U3yyeHue Apyrmx AUCUUNINH, KaK eCTeCTBEHHO-
Hay4yHOro, TaK W TYMaHMTapHOro UMK/IOB, €& OCBOEHME Heobxoaumo [ns
MPOAO/MHKEHUS 00pa30BaHMSA M B MOBCEAHEBHOM XXU3HU. Pa3BuTue y 00yyaroLLmxcs
Hay4HbIX MPeACTaB/NeHNiA O MNPOUCXOXAEHUN W CYLLHOCTU asirebpanyeckmnx
abCcTpakumii, cnocobe oTpaKeHNs MaTeMaTUYECKON HayKOW SIBMIEHMIA U NPOLLECCOB
B npupofe M 06LecTBe, pPosM MaTeMaTUYeCKOro MOAENMPOBaHUS B Hay4YHOM
MO3HaHWW 1 B NPaKTUKe CNocoO6CTBYET (hOPMUPOBAHMIO HAy4YHOI0 MUPOBO33PEHNA
N KayeCTB MbILL/IEHNS, HEOOXOAMMbBIX ANS afanTauMn B COBPEMEHHOM LIMPOBOM
obulectBe. W3y4yeHne anrebpbl 006ecrneymBaeT pasBUTME YMeHWs Habnwoaath,
CpaBHMBaTb, HaxOAWTb 3aKOHOMEPHOCTW, TPebyeT KPUTUYHOCTU MbILLIEHUS,
CMOCOBHOCTN aprymeHTMPOBaHHO 0OOOCHOBbLIBATL CBOM [EWCTBUA U BbIBOAPI,
(hopmynupoBatb yTBePXKAeHNA. OCBOEHME Kypca anrebpbl 06ecreynBaeT pasBuTme
NOTNYECKOTO MbILL/IEHUS  00Y4YalOWMXCA: OHW  UCMOMb3YHOT  AefYyKTUBHbIE W
NHOYKTUBHbIE Paccy>kaeHns, 0600LLeHe 1 KOHKpPeTM3aLmo, abcTparnpoBaHue u
aHanornto.  O6yyeHWe anrebpe npeanonaraeT  3HAUYUTENbHBLIA  OObBEM
CaMOCTOATE/IbHOW  AeATENIbHOCTU  00YyYatoLMXCa, MNO3TOMY CaMOCTOATENbHOE
peLleHmne 3a1ad ABMISETCA peasin3aumeit 4eaTeNbHOCTHOro NPUHLMNA 06yYeHus.

B cTpykType nporpammbl y4eGHOro kypca «Anrebpa» A1 OCHOBHOIO
06Lero obpasoBaHNs OCHOBHOE MECTO 3aHMMAtOT CofepXKaTe/lbHO-MeTOANYECKME
NNHUK: «Yrcna U BbIMUCIEHUSA», «ANTebpanyeckme BbIPaKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «®DYHKUUM». Kaxaas u3 3TUX COLepXKaTe/IbHO-MeTOAMYECKMX
NMHWIA Pa3BUBAETCA Ha MPOTSHKEHUMN TPEX NET N3yUYeHUs Kypca, B3aMOAENCTBYSA C
APYrUMU  ero NHMAMKU. B xofe M3yveHMs y4yeBHOro Kypca 06y4aroLimmcs
MPUXOANTCS NIOTUYECKN pacCy)XAaTb, MCMOMb30BaTb TEOPETUKO-MHOXECTBEHHbIN
A3blK. B CBSI3M C 3TMM B nporpamMmy y4yebHOro kKypca «Asrebpa» BKIHOUYEHbI
HEKOTOPbIE OCHOBbI /IOTMKW, NPeACTaB/eHHblE BO BCEX OCHOBHbIX pasfenax
mMaTemMaTMyeckoro obpasoBaHMsi U COCOOCTBYIOLLME OBMAfEHNIO 06YyyatoLLMMUCA
OCHOB  YHMBEPCA/IbHOrO  MaTeMaTMyeckoro A3sblka.  CogepXxaTefilbHOM  ©
CTPYKTYPHON OCOBEHHOCTbHO Y4ebHOro Kypca «Anrebpa» sBNSETCA €ro
NHTErPUPOBaHHbIA XapakTep.

CofepaHue nMHMM «4ucna W BbIMUCEHUS»  CNYXXUT OCHOBOW [ANs
AaNbHENLLIEro U3yvyeHNs maTeMaTuKK, CNOCOBCTBYeT pasBUTUIO Y 06yuvatoLmxcs
NOTNYECKOTO MbILW/IEHNA, (hOPMUPOBAHMIO YMEHWNA NONb30BATLCA a/irOpUTMamMu, a
TaKKe NMPUOBPETEHNIO NPAKTUYECKUX HABbIKOB, HEOOXOAMMbIX A/ MOBCELHEBHOM
XXW3HW. Pa3BuTMe MOHATUA O YKMCe Ha YPOBHE OCHOBHOIO 06Lero obpasoBaHus
CBA3aHO C pauMOHa/IbHbIMU M UppPaLUOHa/IbHBIMKU  YcnaMKy, (HOPMUPOBaHUEM



NPeacTaB/EHNA O [AENCTBUTENIbHOM u4mucne. 3aBeplUeHMEe OCBOEHUSI YMC0BOW
NMHUW OTHECEHO K cpefHeMy 00LLeMy 06pa3oBaHuIo.

CopepxxaHue aByX anredbpamyeckux MMHNIN — «Anrebpanyeckme BblpaXKeHUs»
N «YpaBHEHMSA N HepaBeHCTBa» CMNOCOOCTBYET POPMMPOBaHMIO Y 0By4aroLLmxca
MaTeMaTU4yeckoro arnapara, HeobXOoAMMOro A7 pelleHus 3afay MatemMaTuKw,
CMEXHbIX MpeAMeTOB M MNPaKTUKO-OPUEHTUPOBaHHbLIX 33dady. Ha ypoBHe
OCHOBHOro 06Lero 06pa3oBaHNA Y4ebHbIN MaTepuan TrpynnupyeTcs BOKPYT
pauMOHa/IbHbIX BbIpaXXeHWA. Anrebpa AeMOHCTPUPYET 3HaYeHne MaTeMaTUKN Kak
A3blKa [A/19 MOCTPOEHWUA MaTeMaTMYeCcKUX MOJenei, OonucaHus MpoLeccoB U
SBNEHNA peanbHOro mupa. B 3agaun o0yuveHMs anrebpe BXOOAT TaKXe
[a/ibHeillee  pasBUTWE  aIrTOPUTMUYECKOTO  MbILWIEHNS, Heobxoaumoro, B
4aCTHOCTW, [N OCBOEHWUA Kypca WH(OPMaTUKKA, W OBMafeHNe HaBblkamMu
AelyKTUBHBIX paccy>aeHnid. Mpeobpa3oBaHe CUMMBO/bHbIX ()OPM CMOCOGCTBYET
Pa3BMTUIO BOOOPaXKEHMS, CMOCOBHOCTEN K MaTeMaTUYeCKOMY TBOPUECTBY.

Cofiep>kaHune yHKLMOHaIbHO-rpaunyeckon TMHUM HaLeneHo Ha NosyYeHune
0byyaloWMMNCS 3HaHUA 0 (DYHKUMSX KaK BadKHEWLIe maTemMaTUUeckoi MoJenn
A9 OnucaHns 1 nccnefoBaHNa pasHOO6pasHbIX MPOLECCOB U SBNEHWIA B NPUPOAE
n obuwectee. M3yyeHne martepuana CrocoO6CTBYeT pa3BUTUIO Yy 06ydaroLmxcs
YMEHUWS UCMNOMb30BaTh Pas/iyHble BbipasuTe/bHblE CPeACTBA A3blka MaTeMaTUKM —
C/TIOBECHbIE, CUMBO/NYECKME, Tpaluyeckne, BHOCUT BKMag B (opmmupoBaHue
NpeLCTaB/IEHNI O POSIN MaTEMATUKN B PasBUTUW LUBUIU3ALMN U KY/IbTYPbI.

CornacHo y4ye6bHoOMy nnaHy B 7-9 Knaccax W3y4vaeTcsi y4uebHblil Kypc
«Anredpa», KOTOPbIA BK/OYaET Cnefylolme OCHOBHbIE pa3fefibl COAepXKaHWs:
«Ymcna wn  BbIUMCNEHUA», «ANrebpanyeckme BbIPAKEHNS», «YPaBHEHUS W
HepaBEHCTBa», «PYHKLUN».

Ha n3yyeHwue yyebHoro kypca «Anredpa» otsogmtca 306 4YacoB: B 7 Kracce
— 102 yvaca (3 yaca B Hefento), B 8 knacce — 102 yaca (3 yaca B Hefenwo), B 9
Knacce — 102 yaca (3 yaca B HefleNto).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucjaa ¥ BLIYUCJTIEHUA

[pobn 06bIKHOBEHHbIE U AECATUYHbIE, NEpexof OT OAHOM (hopMbl 3anmcu
apobeir K apyroil. TlOHATME paunoHasbHOrO0 4ucna, 3anuncb, CpPaBHEHWE,
yropsAoYMBaHne  pauuoHasibHbIX — uncen.  ApugmeTMyecKne  LelcTBus  C
pauUMoHanbHbIMK YncnaMun. PelleHne 3aaq M3 peasibHOM MPaKTUKK Ha 4YacTu, Ha
apo6wn.

CTeneHb C HaTypa/lbHbIM MOKa3aTesieM: OrnpegenieHve, npeobpasoBaHune
BbIP2XXEHMI Ha OCHOBE OrnpejeneHns, 3anncb 60bLINX Yncen. MpoLeHTbI, 3anmnch
MPOLEHTOB B BMAE APO6W M Apo6u B BMUAe MPOLEHTOB. TPU OCHOBHbIE 3a4ayn Ha
MPOLEHTbI, peLLieHe 3aa4y U3 peasibHON NPaKTUKW.

MpyMeHeHWe MPU3HAKOB  AE/IMMOCTW, Pa3fioXKEHWE Ha  MHOXUTENM
HaTypa/lbHbIX YMCen.

Pea/lbHble  3aBMCMMOCTM, B TOM 4uCne npamasd W obpaTHas
MPONOPLMOHAILHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

[MepeMeHHble, YNC/IOBOE 3HAYEHWNE BbIPaXKEHUS C NepemMeHHOM. [lonycTuMble
3HaYeHNs rnepeMeHHbIX. MpefcTaBneHne 3aBUCUMMOCTN MeX/Y BeNMYMHAMU B BULE
thopmynbl. Beluncnenns no gopmynam. MNpeobpasoBaHme 6YKBEHHbIX BblpaXKeHUN,
TOX/ECTBEHHO paBHble BbIPAXEHWUA, MpaBuna npeobpasoBaHUs CyMM U
MPON3BEAEHWNIA, NPaBuIa PaCKPbITUA CKOBOK 1 NpuBeAeHNS NOA06HbIX CnaraeMbiX.

CBolicTBa CTeneHN ¢ HaTypa/ibHbIM MoKa3aTesieM.

OfHousIeHbl 1 MHOroYNeHbl. CTeneHb MHOrousneHa. CnoXeHue, BbluMTaHMe,
YMHOXEHME MHOrouneHoB. Popmys/bl  COKPAWEHHOIO YMHOXEHWA: KBagpar
CyMMbl W KBagpaT pasHOCcTM. dopmMyna pasHOCTM KBaapaToB. PasnoxxeHue
MHOFO4/IEHOB Ha MHOXWTENN.

YpaBHeHMs U HEPABEHCTBA

YpaBHeHMe, KOpeHb YpaBHeHWs, MNpaBuia npeobpa3oBaHNS YypaBHEHUS,
PaBHOCU/IbHOCTb YPaBHEHMUIA.

JInHeliHOe ypaBHeHWE C OAHOWN MEPEeMEHHOM, YMC/I0 KOPHEW JIMHEMHOro
YpPaBHEHMS, peLUeHne JNHENHbIX YpaBHeHWn. CocTaBfieHWe YpaBHEHMI MO
YCNOBMIO 3aauu. PeleHne TEKCTOBbIX 3afay C MOMOLLbHO YPaBHEHIA.

JIHeiHoe ypaBHEHWe C ABYMSI NMEPEMEHHBIMU U ero rpagink. Cuctema aByx
NNHENHbIX YPaBHEHUI C ABYMSI MepPeMeHHbIMW. PelleHne CUCTEM YpaBHEHWI
CMoco60M MOACTAHOBKMW. [puMepbl pelleHns TEKCTOBbIX 334ady C MOMOLLbIO
CUCTEM YPaBHEHWA.

DOyHKIUU



KoopanHata ToUKM Ha npssMoii. YncnoBble MPOMEXYTKW. PacCTosiHue mexay
ABYMSA TOUKaMUN KOOPANHATHOW NPSMONA.

MpsamoyrosibHas cuctemMa KoopauHat, ocum Ox mn Oy. Abcumucca n opavHarta
TOYKWN Ha KOOPAMHATHOI MA0CKOCTU. MNprMepbl rpadinKoB, 3aaHHbIX (hopMyiamu.
UTeHne rpauKoB peanbHbIX 3aBUCMMOCTER. [loHATME QyHKUMK. [padmk
(hyHKUMK. CBONCTBA (DYHKUMIA. JTHENHAA PYHKLMSA, eé rpadmK. [paduk gyHKLmMK
y = |X|. Ipathmyeckoe pelleHne JSIMHEeNHbIX YpPaBHEHWA W CUCTEM JIMHENHbIX
YPaBHEHWIA.

8 KJIACC

YucJa 1 BBIYUCIEHUS

KBagpaTHbliAi KOpeHb M3 uucna. lMoHATME 06 uMppauMoHasIbHOM YKChe.
[ecATNYHbIE NPUONKEHNSA NppaLmOoHabHbIX Yncen. CBOMCTBa apupPMETUYECKNX
KBaZpaTHbIX KOPHEN N NX NPUMEHEHME K MPeobpazoBaHmio YMCNOBbIX BbIPAXKEHWI
W BblUMCNEHNAM. [leCTBUTE/IbHbIE YKCNa.

CTeneHb C UenbiM nokasatenem 1 eé ceoiictea. CTaHAapTHas 3anmcb Yncna.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIA  TpEX4/ieH, pa3fioKeHWe KBaApaTHOro  TpEéXy/ieHa Ha
MHOXUTENN.

Anrebpanyeckas [Apobb. OCHOBHOE CBOWCTBO anredpanmyeckon apoobw.
CnoxeHue, BblUMTaHWE, YMHOXeHWe, [efneHne anrebpanyeckmx  [apobeil.
PaLMoHasIbHble BbIPXXEHNA U 1X MPeobpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpaTHoe YypaBHeHMWe, (opMynia KOPHEN KBaApaTHOro YypaBHEHWS.
Teopema BueTta. PelleHne ypaBHEHWIA, CBOAALLUMXCA K TMHEAHbIM U KBaApaTHbIM.
MpocTelilmne 4po6HO-paunoHasIbHble YpaBHEHWS,

["padmyeckas MHTepnpeTaumns ypaBHeHUn ¢ ABYMSI NePeMEHHbIMU U CUCTEM
NMHENHbIX YPaBHEHWA C [ABYMSA MepeMeHHbIMU. [1pvMepbl PELIeHUss CUCTEM
HENMHENHbIX YPaBHEHWIA C ABYMS NepeMEHHbIMN.

PeLLeHMe TeKCTOBbIX 3afay asirebpanyeckm cnocoboMm.

Yuncnosble HepaBeHCTBa M X CBOMCTBa. HepaBeHCTBO C OHOIN MepeMeHHOMN.
PaBHOCW/ILHOCTb HEpPaBeHCTB. JIMHENHble HepaBeHCTBa C OAHON MepeMeHHOMN.
CunCTeMbI IMHENHbIX HEPABEHCTB C OAHOI NepemMeHHOIA.

DyHKIMHA

MoHATMe QyHKUMKM. O6nacTb OnpeaeneHUs U MHOXECTBO 3HAYeHUI
(hyHKUMM. Cnocobbl 3a8aHNs DYHKLUNIA.

MpagnK (yHKUMK. UTeHne CBOWCTB (PyHKUMM MO eé rpadmky. MNpumepsl
rpaKoB (hyHKLWIA, OTpaXKatoLLMX peasibHble MPOLLECCHI.



®PYHKUMM, ONUCbIBAIOLLME TMPAMYKD U 00paTHYK MPOMopLUOHabHble
3aBUCUMOCTU, UX rpadvkn. GYHKUMKN Yy = X2, ¥y = X3, y = VX, y=|x|. Mpacdnmueckoe
peLLIeHMe ypaBHEHWIA 1 CUCTEM YPaBHEHWIA.
9 KJIACC

Yucjaa ¥ BLIYUCJTIEHUA

PauMoHaNbHble YnCna, UppauvoHaibHbIE YMCA, KOHEYHble N GeCKOHEeYHble
[ecATUYHbIE Apo6U. MHOXeCTBO AeNCTBUTENbHBLIX YNCEN, LeACTBUTE/bHbIE YMcia
KaKk OeCKOHeYHble [ecATMYHble Apobu. B3auMHO OAHO3Ha4yHOe COOTBETCTBUE
MeX/1y MHOXEeCTBOM AeNCTBUTENbHbIX YMCEN U KOOPAMHATHOM NPSIMOA.

CpaBHeHMe  [eNCTBUTE/IbHLIX  4YuCeN, apuMeTUYecKue [elcTeBus C
[eACTBUTE/IbHLIMU YMCNaMU.

Pa3vepbl 00BLEKTOB OKPYXKalOLero mupa, AIUTEeIbHOCTb MPOLECCoB B
OKpY>KatoLem Mupe.

Mpn6AMKEHHOE 3HaYeHMe BENIMUMHbI, TOYHOCTb NPUOAKEHNSA. OKpyrieHue
ymcen. MNprKnaKa 1 OLeHKa pe3ybTaToB BbIYMCIEHNIA.

YpaBHeHUS U HEPABEHCTBA

JNnHeliHoe ypaBHeHWe. PelleHne YpaBHEHWIA, CBOAALLIMXCA K TUHEAHBIM.

KBagpaTHOe ypaBHeHWe. PelleHre ypaBHEHWIA, CBOAALMXCS K KBaApaTHbIM.
BukBagpaTHOe ypaBHEHME. [puMepbl PELLEHNSI YPaBHEHWUIA TPETbEW M YEeTBEPTON
CTErMeHei pasnodXXeHNeM Ha MHOXUTENN.

PeweHne Apo6HO-paLMOHa/IbHbIX YypaBHEHWI. PelleHVe TeKCTOBbIX 3afad
asirebpanyeckMm mMeToAoM.

YpaBHeHWe C [ABYMS MepeMeHHbIMU W ero rpadmk. PelueHne cuctem AByX
NNHENHBIX YPaBHEHWI C AABYMS NEpeMEHHbIMU. PeLleHne cUcTem [BYX YPaBHEHINA,
OHO W3 KOTOPbIX /fIMHENHOE, a [Opyroe — BTOPOW cTeneHW. [padmyeckas
NHTepNpeTaumst CUCTEMbI YPaBHEHWIA C ABYMSA NepeMeHHbIMM.

PelLieHMe TeKCTOBBIX 3a[ay asirebpanyeckmM cnocooom.

Yncnosble HepaBeHCTBA U MX CBOWCTBA.

PelleHVe NMHERHbIX HepaBeHCTB C OAHOW MepemMeHHON. PelueHMe cuCTeM
NIMHEMHBbIX HepaBeHCTB C OfHOM nepeMeHHON. KBagpaTHble HepaBeHCTBa.
"pagmyeckasds WHTepnpeTaunss HEepaBeHCTB U CUCTEM HEPaBEHCTB C [ABYMS
MepPeMeHHbIMU.

DyHKIMHA

KBagpaTtnyHaa ¢yHKuMsA, eé rpaduk n ceoicTea. lMapabona, KoopauHaTbl
BepLUMHbI Mapabosibl, 0Cb CUMMETPUM Napaborsbl.

Mpadmkn dhyHKumit: y = kx, y = kx + b, y = k/x, y = X3,y = VX, y = [X| n ux
CBOMCTBA.

YuciaoBble HOCJI€A0BATCJIbHOCTH M IPOIrPpeCCUHU



MoHATME 4YMCNOBOM NocneaoBaTeNlbHOCTU. 3afaHue MocneaoBaTe/lbHOCTY
PEKYPPEHTHOWM (hopMYoil U PopMYnon N-ro YneHa.

ApudmeTnyecKas M reomeTpuyeckas nporpeccun. ®opmynbl N-ro ynieHa
apuMETNYECKOM M reOMETPUYECKON NPOrpeccuii, CyMmbl NMePBbLIX N Y/IEHOB.

N306paxkeHne uneHOB apuU(METUYECKOW W TeOMETPUYECKOM Mporpeccuii
TOYKaMM Ha KOOPAMHATHOWN NMOCKOCTU. JIMHEMHBIA M 3KCMNOHEHUMaNbHbIA POCT.
Cno>KHble NPOLEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yJbTaThl OCBOEHWS Mporpammbl Y4eOGHOro Kypca
«Anrebpa» XapakTepunsyrTcs:

1) narpuoTHYecKoe BOCIIMTAHME:

NPOABMIEHNEM WHTepeca K MNPOLW/IOMY W HacTOSAWEMY POCCUMIACKON
MaTeMaTWKKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTUMDKEHUSM  POCCUMCKUX
MaTeMaTUKOB N POCCUICKON MaTeMaTUYECKON LUKOMbI, K WUCMO/b30BaHNIO 3TUX
AOCTUXKEHWNIA B APYTrnX HayKaX U NPUKnagHbIX chepax;

2) rpa:kIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

rOTOBHOCTbO K BbIMO/IHEHMIO 06A3aHHOCTEN FpaXKaaHUHa U peannsauumn ero
npas, MpeAcTaBfieHMEM O MaTeMaTUYeCKMX OCHOBaX (YHKLMOHMPOBAHNA
Pa3NYHbIX CTPYKTYP, SIBMEHMIA, Npoueayp rpaxaaHckoro obuiectsa (Hanpumep,
BbIGOPbI, OMPOChI), TOTOBHOCTLIO K 0OCYXX/AEHUIO 3TUYECKUX NPO6/IEM, CBA3AHHbIX
C MNPaKTUYECKUM MNPUMEHEHVMEM AOCTMXKEHWUA HayKM, OCO3HAHMEM BaXXHOCTU
MOP&a/IbHO-3TUYECKNX MPUHLWUIMOB B AeATe/IbHOCTN YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Y4yaCcTMe B PELUEHUMM MNPaKTUYECKUX 3aaad
MaTeMaTMUeCKO HanpaB/fEHHOCTM, OCO3HAHWEM BaXKHOCTM MaTeMaTMYeCcKoro
006pa3oBaHNA Ha MPOTSHKEHUU BCEM XXMU3HW ANS YCMNELIHON MpodecCcroHabHOM
AEeATeNbHOCTN N Pa3BUTMEM HEOOXOAMMbIX YMEHMWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHNEM NHANBNAYA/IbHOW TPAEKTOPUMN 06pa30BaHNS U XN3HEHHbIX NaHOB C
YYETOM JINYHBIX MHTEPECOB U 06LLECTBEHHbIX NOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

CMOCOOHOCTBIO K 3MOUMOHa/IbHOMY W 3CTETUYECKOMY  BOCMPUATUIO
MaTeMaTUYecKMX O0OBLEKTOB, 3aday, PELLUEHWI, PacCy>KAeHWUA, YMEHWUO BUAETb
mMaTemMaTunyeckme 3aKkOHOMePHOCTU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpueHTaumnelr B [eATEIbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeAcTaBNEHN 06 OCHOBHbIX 3aKOHOMEPHOCTSAX Pa3BUTMS YeNOBeKa, NPMUPoAab! 1
06LLEeCTBa, MOHMMAHWEM MaTeMaTMUYECKOM HayKM KaK Cepbl 4YenoBeyecKoM
[leATeNIbHOCTN, 3TanoB eé pasBUTUSA U 3HAYMMOCTW ONA PasBUTUA LUUBUIU3ALMN,
OBNIAIEHNEM A3bIKOM MaTeMaTUKM U MaTeMaTUYECKOWN Ky/NbTYpPOM Kak CPefCcTBOM
MO3HaHWA MWpa, OBMafEHWEM MPOCTENLLIMMM HaBblKaMW WCCeA0BaTe/IbCKON
[leATeNIbHOCTY;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOIIUMOHAJBHOI'O 6J13FOH0qul/lﬂ:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4ecKue 3HaHMS B MHTEpecax CBOEro
300POBbSl, BeAEHWs  3[0POBOr0  06pasa  >KWM3HW  (3[A0POBOE  MUTaHMe,
cOaNaHCUPOBaHHbIA  PEeXWUM 3aHSTWIA W OTAbIXa, PerynspHas uanyeckas
aKTMBHOCTb), C(HOPMMPOBAHHOCTbIO HaBblKa peqnekcun, NpPUsHaHWEM CBOEro
MpaBa Ha OLLUMOKY 1 TaKOro XXe NnpaBa fIpyroro YenoBekKa;

7) K0JI0THYECKOE BOCITUTAHHE:

OpUEeHTaLIMel Ha NPUMEHEHNE MaTeEMATUYECKUX 3HAHWIA ANs peLleHns 3ajad
B 06/MacT COXPaHHOCTM OKPYXKatoLLei cpefbl, MNaHWPOBAHUS MOCTYMNKOB W
OLIEHKM WX BO3MOXHbIX MOCMEACTBUIA AN OKPY>KatoLleid cpefbl, OCO3HaHWEM
rno6asbHOro XapakTepa 3KOM0rM4Yeckmx npobaem 1 nyTeit NX peLleHus;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSM COUMAJBHON U NMPUPOIHOM
cpenbl:

FOTOBHOCTbIO K [e/iCTBMAM B YCMOBMSIX HEOMNPeAeNéHHOCTU, MOBbILIEHNIO
YPOBHSI CBOEI KOMMETEHTHOCTM Yepe3 NPaKTUYeCKYo AedTeNbHOCTb, B TOM Yuc/e
YMeHWe Y4nTbCs Y APYruX Ntofieil, NpuobpeTaTb B COBMECTHOM [AesTeNbHOCTM
HOBble 3HaHWSI, HaBbIKN 1 KOMMNETEHLMN 13 ONbITa APYIuX;

HEeo6X0AMMOCTbIO B (DOPMMPOBAHWM  HOBbLIX 3HaHWA, B TOM uuChe
(hopMynMpoBaTh Uaen, MOHATUS, TMNOTe3bl 06 06bLEKTAX U ABNEHNSIX, B TOM UnC/e
paHee HeW3BECTHbIX, 0CO3HaBaTb [JeUUUTbI  COOGCTBEHHbIX 3HaHWUA U
KOMMNETEHTHOCTEl, NTaHUPOBAaTb CBOE Pa3BUTUE;

CMOCOBHOCTbID  0CO3HAaBaTb  CTPECCOBYHD — CUTyalMiO,  BOCMPUHMMATb
CTPECCOBYIO CUTYalMKO KaK BbI30B, TPeOYIOLWMIA KOHTPMEP, KOPPEKTUPOBaTb
MPUHMMaeMble PeLLeHNst U AelAicTBUSA, (HOPMY/NMPOBaTb W OLEHMBATb PUCKU U
nocneacTBms, hopMUPOBATbL OMbIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjoruyecKkue 1eMCTBUSA:

e BbIFBMIATL U XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN MaTemMaTUUeCKNX
0ObEKTOB, MOHATUA, OTHOLUEHWUA MeXay MNOHATMSMKU, (DOPMY/IMPOBaThb
onpegeneHnss  MOHATWIA,  yCTaHaB/MBaTb  CYLUECTBEHHbIA  NPU3HaK
Knaccugukaumm, OCHOBaHUA A/19 0006OLEHNA W CPaBHEHUS, KpUTepun
MPOBOAVMMOrO aHan3a;

e BOCMPWHMMATb, (POPMYNINPOBaTL W  MPEobpas3oBbiBaTb  CYXKAEHUS:
YTBEpPAUTENIbHbIE N OTpUUATESIbHbIE, eAMHWUYHbIE, YacTHble U 00Lue,
YCNOBHbIE;



BbIABNATL ~ MaTeMaTU4eckMe  3aKOHOMEPHOCTW,  B3aMMOCBA3M U
MpoTMBOpPeUMs B (pakTaX, AaHHbIX, HAOMIOAEHUAX W YTBEPXKAEHUSAX,
npegnaraTb  KpUTepUW  AN19  BbISB/IEHUA  3aKOHOMEpPHOCTEW W
MPOTMBOPEYNI;

[enatb BbIBOAbI C WCMO/b30BaHMEM 3aKOHOB /IOTUKW, AEAYKTUBHBLIX U
NHAYKTUBHBIX YMO3aK/HOUYEHW, YMO3aK/THOUeHWIA N0 aHa/10rnu;

pasbupaTb foKasaTeNbCTBa MaTeMaTUYeCKUX YTBEPXKAEHWI (NpsMble U OT
MPOTUBHOI0), MPOBOAMTL CaMOCTOATE/IbHO HEC/OXHble [OKa3aTe/bCTBa
mMaTemaTuyeckmx (DakToB, BbICTpamMBaTb aprymMeHTauuio, MpUBOAUTL
MPYMeEPbI U KOHTPNPUMepPbI, 060CHOBbLIBATb COOCTBEHHbIE PACCYXKAEHUS;
BbIGMpaTb Crnocob pelleHWs Yy4yeOHON 3afaun (CpaBHMBATb HECKO/bKO
BapMaHTOB peLUeHns, BblGUpaTb Hambosiee NOAXOAAWMA C  YUYETOM
CaMOCTOSATE/IbHO BblJe/IeHHbIX KpUTepueB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

1CMO/b30BaTb BOMPOCHI KaK MCCNeaoBaTe/IbCKUA MHCTPYMEHT MO3HaHUS,
(hopMynnpoBaTb BOMPOCHI, (YUKCUPYIOLLME NPOTUBOPeUne, Mpobremy,
CaMOCTOATE/IbHO YCTaHaB/IMBaTb WCKOMOE W [aHHoe, (OopMMpPOBaThb
rmnoTesy, apryMeHTMpPOBaTb CBOO MO3ULNIO, MHEHWE;

MPOBOAUTL MO CaMOCTOSTENIbHO COCTaB/IEHHOMY MJ1aHY  HEC/TOXKHbIA
3KCMEepUMEHT,  HebO/blIOe  MCCMefoBaHMe MO YCTaHOB/EHMIO
0COBEHHOCTE MaTeMaTUYecKoro O0O0BEKTa, 3aBMCUMOCTE OOBLEKTOB
MeXay cob0oM;

CaMOCTOATe/IbHO (DOPMYNMPOBaTL 0606LLEHNS N BbIBOAbI MO pe3ysibTaTam
NPoBeAEHHOro Hab/MIOAEHUs, UCCNefoBaHUs, OLEeHMBaTb [OCTOBEPHOCTb
MO/yYeHHbIX Pe3ynbTaToB, BbIBOLOB 1 0000LLEHWIA;

MPOrHO3MpPOBaTb BO3MOXXHOE pas3BUTME Mpouecca, a Takke BblABUraTb
MPeLnosIOXKEHNA O ero PasBUTUM B HOBbIX YC/IOBUSIX.

Pabora c nundopmanueii:

BbISABNISAITb  HEAOCTAaTOYHOCTb WM M36bLITOYHOCTL WMHMOPMaUUK, AaHHbIX,
HeoOX0ANMBbIX A/19 PeLeHNs 3aaauun;

BbIGMpaTb, aHaIM3MpoBaTb, CUCTEMATM3NPOBaTb W WHTEPNPETMPOBaTb
NH(OPMALMIO Pa3/IMYHbIX BULOB U (DOPM MPeACTaB/IEHNS;

BblGMpaTb (Jopmy npeacTaBneHns KHGopMauum U UAIKCTPUPOBATD
pellaeMble 3afayy CXemMamu, AuvarpammaMu, WHOW rpajukoil u unx
KOMOMHaLNamu;

OLeHMBaTb HAAEXHOCTb MH(opMaUMU MO KPUTEPUAM, MPEeLI0XKEHHbLIM
yumTesieMm Unmn cpopmMyiMpoBaHHbIM CaMOCTOSTE/TbHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCNPUMHMMATb W (DOPMYNMPOBATb CYXKAEHUS B  COOTBETCTBUM C
YCNOBUAMU N LENAMIN 0OLLEHNA, AICHO, TOYHO, FPaMOTHO BbIPpaXaTb CBOMO
TOUKY 3PEHUA B YCTHbIX U MUCbMEHHbIX TeKCTax, AaBaTb MOSCHEHWUS Mo
X0y peLleHns 3a4ayum, KOMMEHTMPOBATb MOYyYEeHHbI pe3y/bTar;

B X0fe 06CY)XieHns 3afjaBaTb BOMPOCHI MO CYLLECTBY 00CYX4aeMOi TeMbI,
NMpo6/ieMbl, peLlaemMoi 3agaym, BbICKasbliBaTb NAEW, HaLleleHHbIe Ha MOUCK
PEeLUeHnsi, COMoCTaBNATb CBOW CY)XXAEHUS C  CY)XXAEHUAMU  [pYyrux
YYaCTHUKOB Amanora, 06Hapy»XuBaTb pas/imyve N CXOACTBO NO3ULMIA, B
KOPPeKTHOW (hopme (hopMYy/IMPOBaTb Pa3HOr1acus, CBOM BO3PAKEHNS;
NpeacTaBNATb  pesy/bTaTbl  pelleHust  3afayn,  3KCMepuMEHTa,
nccnefoBaHusd,  MNPOeKTa,  CaMOCTOATENIbHO  BbloMpaTb  dhopmat
BbICTYMN/IEHUSA C YYETOM 3afa4y Npe3eHTauum 1 0COGEHHOCTEN ayNTOPUN;
MOHMMAaTb W WCMONb30BaTb  MPeMMyLLecTBa  KOMaHAHOW
UHAMBUAYaAIbHOW  paboTbl MpU  peLleHnn Y4yebHbIX MaTeMaTUYeCKmX
3ajavy;

MPUHMMATL LieNlb COBMECTHOWN AesATeNbHOCTK, NIaHMPOBaTh OpraHmn3auuto
COBMECTHO paboTbl, pacnpegensdts BuAbl pPaboT, AoroeapmeaTbCH,
06Cy>XaaTb NPOLECC M pe3ynbTaTr paboTbl, 0606LaTb MHEHUS HECKO/IbKNX
noaen;

y4yacTBOBaTb B TpynnoBbIX qopmax paboTbl (06Cy)KAeHWs, 06MeH
MHEHMSMKW, MO3rOBble LUTYPMbl W [APYrue), BbINOMHATL CBOK 4acTb
paboTbl 1 KOOPAUHMPOBATb CBOW AEACTBUA C APYrMM YieHaMn KOMaHAbl,
OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B O6LMIA MPOAYKT MO KpUTEpPUSM,
ChopMynMpoBaHHLIM Y4aCTHMKaMU B3aMOLENCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO COCTaB/IATb M/iaH, anropuTM peLleHns 3agadun (Mnm ero
4aCTb), BblOMpaTb CrOCO6 pelleHns C YYETOM MMEKOLMXCA PECYPCOB U
COOCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaTb W KOPPEKTMPOBATb
BapMaHTbl PELLEHWNI C YH4ETOM HOBOW MH(hOpMaLUN.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

B/lafleTb  CnocobamMu  CamOMnpoBepKKW, CaMOKOHTPONA Mpouecca WU
pesynbTaTa peLleHns MmaTeMaTUyeckol 3afaudu;

npeaBuaeTb TPYAHOCTW, KOTOPblE MOTFYT BO3HUKHYTb MNPU  pPeLLeHn
3afja4yn, BHOCWUTb KOPPEKTUBbI B [eATE/IbHOCTb Ha OCHOBE HOBbIX
06CTOATENLCTB, HAMAEHHbIX OLIMOOK, BbISIB/IEHHLIX TPYAHOCTEN;
OLeHVBaTb COOTBETCTBME pe3y/ibTaTa AeATeNlbHOCTW MOCTaB/IEHHON Lenn
N YCNOBUAM, OOBACHATb MPUYMHbBI JOCTUXKEHUSA UM HELOCTVKEHUA LEsn,
Haxo4WTb OLIMOKY, AaBaTb OLEHKY NPUOOPETEHHOMY OMbITY.



INPEAMETHBIE PE3YJIBTATBI

K _KOHUY 006y4YeHMss B 7 kjacce OOyuvatOLMIACA MONYy4nT CchefytoLme
npeaMeTHble pe3y/bTaTbl:

Yucjaa ¥ BLIYUCJTIEHUSA

BbINonHATb, coyeTasds YCTHble M MUCbMEHHble MPUEMBI, apuimeTUyecKne
[EVCTBUA C pauoHa/IbHbIMW YMCIaMU.

HaxoanTb 3Ha4YeHUs YMCMOBbLIX BbIPWKEHWUA, MPUMEHATH pPa3HO0bpasHble
CMocoObl N NPUEMBI BbIYNCNEHUSA 3HAYEHNI APOGHBLIX BbIPAXKEHWUIA, COAEPXaLLUX
0ObIKHOBEHHbIE U AEeCATUYHbIE APOOU.

[MepexofuTb OT OA4HON (hOPMbI 3amMcKU Yucen K Apyrov (nmpeobpas3oBbiBaTh
NECATUYHYIO [p06b B OObIKHOBEHHYH), OObIKHOBEHHYID B [ECATUYHYIO, B
4aCTHOCTM B 6ECKOHEUHYIO JeCATUYHYHO ApPO00b).

CpaBHMBaTb 1 yNopaA04MBaTh paumoHasibHble Ynicha.

OKpyrnsaTb uncna.

BbINONHATL NPUKMAKY W OLEHKY pe3y/bTarta BbIYUCIEHWNIA, OLEHKY 3HaUYeH
YMC/IOBbIX BbIP&XXEHWA. BbINOMHATL AEACTBUA CO CTEMEeHAMU C HaTypaslbHbIMM
rokasaTensmu.

MpUMeHATbL  MPU3HAKW  Ae/IMMOCTK,  PasfioXXeHWe Ha  MHOXUTENN
HaTypa/ibHbIX YmMCer.

Pewartb MpaKTUKO-OPMEHTMPOBaHHbIE 3afayu, CBA3aHHblE C OTHOLLEHWEM
BE/INYMH, MPONOPLMOHAIBHOCTLIO BENVYMH, MPOLEHTaMW, WHTEPNpPeTMpoBaThb
pe3ynbTaTbl pelleHns 3a4a4 ¢ YY4ETOM OrpaHMyeHunin, CBA3aHHbIX CO CBOMCTBaMM
paccMaTpuBaeMbiX 0OLEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

cnonb3oBaTb anrebpavyeckyto TEPMUHOMNOTMIO U CUMBOJSIUKY, MPUMEHSATb
eé B npoLiecce OCBOEHUA y4ebHOro Mateprana.

Haxogntb 3HayeHWs OYKBEHHbLIX BbIPaXKEHWA MPWU 3aaHHbIX 3HAYEHUNX
MePEMEHHBbIX.

BbinonHATb  npeobpa3oBaHMsi  LENOr0  BblpaXXeHWs B MHOMOY/EH
npuseeHnem nofo6HbIX criaraeMbliX, PaCKpbITYEM CKOOOK.

BbINONHATE YMHOXEHWe OfHO4Y/IeHA Ha MHOrOY/leH W MHOrouvsieHa Ha
MHOro4/eH, NPUMEHATb (DOPMY/Ibl KBapaTa CyMMbl U KBagpaTa pa3HOCTH.

OCyLeCTBNATL  Pa3NOXeHWe MHOMOY/IEHOB Ha MHOXMWTENIN C  MOMOLLbIO
BbIHECEHMA 3@ CKOOKM O0OLEero MHOXWUTeNs, rPynrupoBKM  Craraembix,
MPUMeHEHUs POPMY/ COKPALLEHHOIO YMHOXEHWS.

MpuMmeHATL Npeobpa3oBaHMsA MHOMOUY/IEHOB 1S PELUEHUs pas/IMYHbIX 3aaau
13 MaTeMaTUKN, CMEXHbIX NPeLMETOB, U3 PeasibHOM NPaKTUKN.

icnonb3oBaTb CBOWCTBA CTereHel C HaTypasibHbIMU MOKasaTensamu  4s
NMpeo6pazoBaHNsA BblpaXKeHUI.




YpaBHeHMS U HEpaBeHCTBA

PellaTb NIMHENHbIE YpaBHEHMSI C OAHOW MepeMeHHON, NPUMEHss npaBuia
nepexofa OT UCXOLHOIr0 ypaBHEHMS K paBHOCU/IbHOMY emy. [poBepATb, ABNAETCA
JIN YACJIO KOPHEM YPaBHEHWS.

MpYMeHATb rpaguyeckne MeToabl NPU PELUEHUN IMHENHbIX YPaBHEHUIA N NX
CUCTEM,

Mopbupatb nNpuvMepbl Map 4uces, SABNAIOLWMXCA PeLleHVeM JIMHEMHOro
YPaBHEHUA C ABYMS NepeMeHHbIMN.

CTpouTb B KOOPAMHATHOW MMIOCKOCTU TpamK JIMHEMHOrO YpaBHEHUS C
[ABYMSA TMepemMeHHbIMW, MOMb3yACh TPagiMkoM, MPUBOAUTL NPUMEPbI PeLLeHus
ypaBHeHus.

PellaTb CUCTEMbI ABYX NIMHENHBLIX YPaBHEHWI C ABYMS MEPEMEHHbLIMU, B TOM
yucne rpauyecku.

CocTaBnATb WM pellatb JIMHEAHOe YpaBHEHWE WAN CUCTEMY JIMHENHbIX
YPaBHEHWA MO YCNOBUKO 3afayn, WHTEpPnpeTMpoBaTb B COOTBETCTBMM C
KOHTEKCTOM 3afja4u MoslyYeHHbI pe3ynbTar.

DOyHKIUU

306paxkaTb Ha KOOPAMHATHOW NPSAMOK TOYKM, COOTBETCTBYIOLME 3aaHHbIM
KOOpAMHAaTaMm, 1y4n, OTPe3Kn, MHTepBasibl, 3anucCbiBaTb YAC/I0BbIE MPOMEXYTKM Ha
anredpanyeckom A3blKe.

OTmeyaTb B KOOPAWHATHOW MIOCKOCTU TOYKM MO 3afaHHbIM KOOpAUHaTam,
CTPOUTb rpafvKn NNHEHbIX QYHKUMIA. CTponUTb rpadink gyHKUMK Y = |X|.

OnucbiBaTb  C  MOMOLLLIO  (PYHKUMIA  M3BECTHblE  3aBUCMMOCTU  MeXAy
Be/IMUMHAMUN: CKOPOCTb, BPEMS, PACCTOSAHWE, LeHa, KO/JMYeCTBO, CTOMMOCTD,
MPOV3BOANTENBHOCTb, BPEMS, 06bEM PaboThI.

Haxoantb 3HayeHre QyHKLMM N0 3HAYEHWNIO eé aprymeHTa.

MoHMMaTb rpaguMyeckunini cnocob npeacTaBneHNs M aHanM3a MHQOPMaLnK,
N3B/IEKATb Y MHTEPNPETMPOBATL NH(POPMALMIO U3 TPAPUKOB peasibHbIX NPOLLeCcCoB
N 3aBUCHMMOCTENR.

K _KOHUY 00y4yeHMss B 8 kiacce OOyvatOLMIACA MONYy4MT CchefytoLime
NpeAMeTHbIE pe3y/bTaTbl:

Yuciaa v BBIYUCIEHUSA

icnonb3oBaTb HayasibHble MPeACTaBNEHUS O MHOXECTBE [eACTBUTENbHbIX
ymcen AN CpaBHEHWS, OKPYTNIEHUA U BbIYUCNEHUIA, N306paxaTb AeACTBUTE/NbHbIE
ymcna ToOYKaMmn Ha KOOpANHATHOW MPSAMOIA.

[MPUMEHATb MOHATME apUPMETMYECKOro KBafpaTHOrO KOPHSA, HaxoauTb
KBaZpaTHble KOPHW, WUCMO/b3ya MpY HEO06XOAMMOCTU KaslbKyNAaTop, BbIMOHATH
NMpeobpazoBaHNA BbIPaXKEHWNA, COfepXKalMX KBagpaTHble KOPHW, WCMO/b3ya
CBOWCTBA KOPHE.




cnonb3oBaTb 3anucy 60MbLUMX U MasblX YMCEN C MOMOLLbI AECATUYHBIX
Apo6ein 1 cteneHert uncna 10.

Aﬂreﬁpanqecmde BBIPAKCHUSA

MpUMEHATb  MOHATME CTEMeHUM C  Ue/blM  NoKasaTefeM, BbIMONHATb
Npeobpa3oBaHNsA BbIpaXKeHUI, CoepXKallmx CTENEHN C Le/ibIM NoKasaTenem.

BbINOMHATL TOXAECTBEHHbIE NPe0bpa3oBaHNsA PaLUOHaIbHbIX BbIPaXXeHNI
Ha OCHOBE MpaBWN AeMCTBUIA Haf MHOTOY/IEHaMK U anrebpanyeckumMmn apobsmu.

PacknagblBaTb KBaApaTHbIA TPEXYNEH HA MHOXMUTE/N,

MprMeHATb NPeobpa3oBaHUSA BbIPXKEHWIA /1 PELUEHUA Pa3INUHbIX 3a4ay 13
MaTemaTuKK1, CMeXXHbIX NPeAMeTOB, U3 peasibHOM NPaKTUKM.

YPaBHeHPISI N HEPABCHCTBA

Pewatb NMHeHble, KBaApaTHbIE YPaBHEHMS U paLMOHa/IbHbIE YPaBHEHWS,
CBOAALLMECH K HAM, CUCTEMbI AIBYX YPaBHEHWIA C BYMS NepeMeHHbIMM.

MpoBOAWTbL NPOCTENLLIME UCCEA0BAHNS YPaBHEHWIA N CUCTEM YpPaBHEHWIA, B
TOM 4KCne C NPUMEHEHNEM TpatiMyecknX NpeacTaBneHnin (ycTaHaBMBaTb, UMEET
N ypaBHEHWE WM CUCTEMA YPaBHEHWIA PeLLEeHWs, eciM UMEET, TO CKOJbKO, U
npouyee).

MepexoAnTb OT CNOBECHOW (HhOPMYNMPOBKM 3afaun K eé anrebpanyeckon
MOZEeNM C MOMOLLbIO COCTaB/leHUS YpaBHEHWUS WM  CUCTEMbl  YpaBHEHWA,
MHTEPNPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM 3a/auu NoyYeHHbIA pe3ynbTar.

MpYMEHATb CBOWCTBA YWC/OBLIX HEPABEHCTB [ANS1 CPaBHEHWS, OLEHKM,
pelaTtb fIMHelHble HepaBeHCTBA C OJHOM MEPEMEHHON M WX CUCTEMbI, [JaBaTb
rpauyeckyto  WIMKOCTPaLUMI0 MHOXEeCTBa PeLleHWin  HepaBeHCTBa, CUCTEMb
HepaBEeHCTB.

DyHKIUU

MoHMMaTb M UCMOMb30BaTh PYHKLMOHANbHbIE MOHATUA W 53bIK (TEPMUHBI,
CUMBO/IMYECKME 0603HAYeHNs), ONpeaenaTb 3HaydeHWe (YHKLUUW MO 3HAYEHUIO
apryMeHTa, onpefensTb CBOMCTBA PYHKLMKN MO eé rpaduky.

CTpouTb rpatiMKmn aneMeHTapHbIX QPYyHKUNIA BUaaA:

y = k/IX, y = X2, y = x3,y = [X|, Yy = VX, on1cbIBaTb CBONCTBa YMC/IOBOI
(hyHKUMM NO eé rpadmky.

K KOHUY 006y4eHMss B 9 kiacce OOyYatOLLMIACA MONY4MT CchedyoLme
npeaMeTHble pe3ynbTaTbl:

Yuciia 1 BBIYMCJIEHUS

CpaBHUBaTb 1 YNopsa0uMBaTh pauroHasibHble U MppauMoHasibHbIe Yncha.

BbINONHATL  apuMeTUYecKne [eWACTBUA C  pauMOHa/IbHbIMK - Ymciamu,
coyeTas YCTHble W MWUCbMEHHbIE MPUEMbBI, BbIMOMHATL  BbIMUCIEHUS C
MppaLmoHanbHbIMK YncamMu.




Haxogutb 3HayeHMss CTeneHel C LefbIMW  MOKasaTeNi MU U KOPHE,
BbIYNCNIATH 3HAYEHNS YMC/IOBbIX BbIPAXKEHWIA.

OKpyrnsaTb [AeNCTBUTENbHbIE YMCMA, BbINOMHATL MPUKUAKY pe3y/bTaTta
BbIYNC/IEHNIA, OLEHKY YNCIOBbIX BbIPAXKEHWA.

YpaBHeHUS U HEPABEHCTBA

PellaTb NMHENHbIE N KBafpaTHble YpPaBHEHWS, YpaBHEHMS, CBOAALMECA K
HVM, NPOCTeNLLne APOOHO-paLMOHaIbHbIe YpaBHEHNS.

Pewartb cUCTeMbl [BYX JIMHEMHbIX YPaBHEHWIA C ABYMS MepPeMeHHbIMU 1
CUCTEMbI [|BYX YPaBHEHWiA, B KOTOPbIX O4HO YpaBHEHWNE He ABNAETCS IMHENHbIM.

PelsaTb TeKCTOBble 3adayn anrebpavyeckMm CrocoboM C  MOMOLLbHO
COCTaB/IEHNS YPaBHEHUS UM CUCTEMbI ABYX YPABHEHWIA C IBYMS NepPeMeHHbIMU.

MpoBOANTL NPOCTENLLNE UCCMEA0BAHNA YPaBHEHWIA N CUCTEM YpPaBHEHWUIA, B
TOM YKCNe C NPUMEHEHNEM rpatnyecKnX npefcTaBneHnin (yctaHaBNMBaTb, MMeeT
NN ypaBHEHVEe WM CUCTEMA YPaBHEHWIA peLLeHWs, ecin UMEeEeT, TO CKO/bKO, U
npouyee).

PellaTb /IMHelHble HepaBeHCTBA, KBafpaTHble HepaBeHCTBa, M306paxaTb
peLleHne HepaBeHCTB Ha YMC/IOBOM NPAMON, 3anucbiBaTb PeLleHre C MOMOLLbHO
CYMBO/IOB.

Pewarb  CMUCTEMbl  JIMHEMHbIX  HEpPaBeHCTB, CUCTEMbl  HEPaBEHCTB,
BK/tOYAlOLMEe KBafpaTHOE HepaBeHCTBO, M300paxaTb peLleHne CUCTEMbI
HepaBeHCTB Ha YMC/I0BOI NPSIMOMA, 3anNnCbiBaTb PeLLeHne ¢ MOMOLLLH CUMBOJIOB.

Mcnosnb3oBaTh HEpPaBEHCTBA MPU PELLIEHNI Pa3/InYHbIX 3a4au.

DOyHKUIMHA

PacrosHaBaTb (DYHKUMW WK3yYeHHbIX BUAOB. [10Ka3biBaTb CXeMaTUYeCKu

pacnonoXeHne Ha KOOPAMHATHOW NIOCKOCTM rpauKoB (yHKUMIA Buga: y = kx, y
=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y=vVX,y=|x|, B 3aBUCUMOCTU OT
3Ha4YeHWn KO3h(OMLMEHTOB, ONNCbIBaTb CBONCTBA (DYHKLIUIA.

CTpouTb U M300paxaTb CXemMaTUYeCcKM rpadimkn KBagpaTUUHbIX (YHKLMWNA,
ONUCbIBaTb CBOMCTBA KBAAPATUUHBIX PYHKLMIA N0 UX rpadmkam.

PacnosHaBaTb KBafpaTU4HYO (DYHKLMIO NO hopMmyse, NPUBOAUTL NPUMEpSI
KBapaTUYHbIX DYHKLMIA 13 peanbHOW XXN3HW, PU3NKK, TEOMETPUN.

YuciaoBble MoCJI€eA0BATCJIbHOCTH M IIPOIrPECCHHA

Pacno3HaBaTb apUMETUYECKYD W TEOMETPUYECKYID MPOrpeccum npu
pasHbIX crocobax 3agaHus.

BbINOMHATL  BbIYMCAEHNA € WUCMOMb30BaHMEM  (HOPMY/N  N-FO  YieHa
apnMETNYECKOW M reOMETPUYECKONM NPOrpeccuii, CyMmbl MEPBbLIX N Y/IEHOB.

N306paxaTb 4/eHbl NOCNefoBaTeNlbHOCTM TOYKAMM Ha  KOOPAWHATHOM
M10CKOCTMW.



PellaTb 3afayn, CBSi3aHHblE C YMC/IOBbIMU MOCNEeA0BATENbHOCTAMW, B TOM
yuncne 3afadun n3 peasibHoM XM3HN (C NCNONb30BaHMEM KaslbKYNATOPa, LUGPOBbLIX
TEXHO/IOrNiA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 Uucna v BbluMcneHns. PaumoHaibHble o5 1 Bubnuoteka LIOK
ymucna https://m.edsoo.ru/7f415b90
bubnunoteka LLOK
2 ANreBpantieckue BbipaxeHIs 21 1 https://m.edsoo0.ru/7f415b90
bubnunoteka LLOK
3 YPaBHEHIS 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubnunoteka LLOK
4 KOoOpAHATSI 1 rpacnki. PyHKLmi 24 1 https://m.edsoo.ru/7f415b90
bnbnuoteka LLOK
> MosToperive 1 0606 etme 6 1 https://m.edso00.ru/7f415b90
OBLEE KO/IMYECTBO YACOB N0 NPOrrPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnunoteka LIOK
1 Yucna n BbluncneHnsa. KBagpatHble KOPHN 15 https://m.edsoo.ru/7f417af8
5 YUucna n BbluncneHuns. CTeneHb ¢ Lenbim 7 Bubnuoteka LIOK
nokasaTesiem https://m.edsoo.ru/7f417af8
Aunrebpanyeckune BbIpaXeHus. bubnnoreka LIOK
3 . . 5 1
KBagpaTHbIN TpEXUneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckme BblpaXkeHus. 15 1 bubnunoreka LIOK
Anrebpanyeckas 4pobb https://m.edsoo.ru/7f417af8
5 YpaBHeHUA 1 HepaBeHCTBa. KBagpaTHble 15 1 Bubnuoteka LIOK
ypaBHeHUs https://m.edsoo.ru/7f417af8
5 YpaBHeHUA 1 HepaBeHCTBa. CUCTEMbI 13 bubnunoteka LIOK
ypaBHeHUI https://m.edsoo.ru/7f417af8
bnbnuoteka LLOK
7 YpaBHEHMA 1 HepaBeHCTBa. HepaBeHCTBa 12 1 https://m.edsoo.ru/7f417af8
bnbnuoteka LLOK
8 PYHKLUM. OCHOBHbIE MOHATWA > https://m.edsoo.ru/7f417af8
bubnunoteka LIOK
d PyHKuUM. H1CnoBbIE DyHKLUN o https://m.edsoo.ru/7f417af8
bubnunoteka LLOK
10 MosToperive 1 060buieHme 6 . https://m.edsoo.ru/7f417af8
OBLEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 Uwncna n BbluncneHms. JeiicTBuTeNbHbIE 9 1 Bubnnoteka LLOK
yncna https://m.edso0.ru/7f419d08
YpaBHeHWA 1 HepaBeHCTBa. Y paBHeHUA C Bubnmnoteka LLOK
2 . o 14 1
0fHOWN nepemMeHHoN https://m.edso00.ru/7f419d08
3 YpaBHeHUA 1 HepaBeHCTBa. CUCTEMBI 14 1 Bubnnoteka LLOK
ypaBHEHWIA https://m.eds00.ru/7f419d08
Bubnmnoteka LLOK
4 YpaBHEHUA N HepaBeHCTBa. HepaBeHCTBa 16 1 https://m.edsoo.ru/7f419d08
Bubnmnoteka LLOK
> PyHKLUY 16 1 https://m.edso00.ru/7f419d08
Bubnmoteka LLOK
6 Yuncnosble NocneaoBaTe/ibHOCTH 15 1 https://m.edsoo.ru/7£419d08
. [MoBTOpeHWe, 0600LeHME, cUCTemMaTm3aL s 18 ) Bubnnoteka LLOK
3HaHWIA https://m.eds00.ru/7f419d08
OBLWEE KOJIMYECTBO YACOB INO NMPOIrPAMME 102 8 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

Anrebpa. 7 Knacc Mep3nsk A.l"., MonoHckuii B.6., M .BEHTAHA IT'PA®
Axkup M.C.

Anrebpa. 8 knacc Mep3nsak A.l"., MonoHcknii B.6., OO0 N3gaTenbeKuia
Akmp M.C., nog pegakumen LeHTp «BEHTAHA
Moponbckoro B.E. MPAD»

Anrebpa. 9 knacc Anrebpa OO0 V3patenbcKum
Mep3nsgk A.l"., MonoHckuii B.b.,  ueHTp «BEHTAHA
Akmp M.C., nog pegakumen MPAD»

MNoponbckoro B.E.



MYHNUNMANBHOE BIOAXETHOE OBLLEOBPA3OBATE/IbHOE
YUPEXOEHVE MTIOPOAA MPKYTCKA
CPEOHAA OBLLEOBPA3OBATEJ/IbBHAA LUKOJ1A Ne5
MHH 3812008055, KM 381201001, 664043, r. NpKyTcKa, 6-p Ps6nkosa, 47 a, Ten. 303140
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MNOACHUTEJIBHASA 3AIINCKA

[eomMeTpusA KaK OfMH W3 OCHOBHbIX pa3fenoB LUKO/IbHOM MaTeMaTUKW,
NMEIOLNIA CBOEW LeNblo 06ecneunTb M3yYyeHne CBOWCTB W pa3MepoB quryp, mx
OTHOLUEHWA W B3aMMHOe  pPacrosioXeHue, OMupaeTcs Ha  JIOTMYECKY!Ho,
[0Ka3aTeNbHY NIMHUIO. LIEHHOCTb M3yYeHUs TeOMEeTPUM Ha YPOBHE OCHOBHOIO
06LLEero 06pa3oBaHNsA 3aK/IOHaeTCs B TOM, UTO 06y4YatoOLMIACA YUMTCA NMPOBOANTD
[0Ka3aTe/lbHble PacCyXXAeHus, CTPOUTb IOrMYecKne yMOo3aK/IioUeHNs, L0Ka3biBaTh
NCTUHHbIE YTBEPXAEHMS W CTPOUTb KOHTPNPUMEPbI K JI0XHbLIM, MPOBOAUTL
paccy)leHnsi «OT  MPOTMBHOFO», OT/IMYaTb CBOWCTBA OT  MPWU3HAKOB,
(hopMynMpoBaTb 0O6pPaTHbIE YTBEPXKAEHWS.

BTopoli Uenbto U3yyYeHUs TeoMeTpuM SBMSETCA WCMOMb30BaHWE eé Kak
WNHCTPYMEHTa MpW PeLIeHnN KakK MaTemMaTMyecKmx, TaK W MpakTUYeCcKUX 3ajad,
BCTPeYaloWmMxXcss B  peasibHON XM3HW. OOyvaloLWMACA [LO/MKEH Hay4uTbCA
onpefennTb FeOMeTPUYeCKyo urypy, onucatb C/IoBamy AaHHbIA YepTEX Wu
PUCYHOK, HaTK Nowaab 3eMe/IbHOro y4acTka, paccuntaTb He0OX0AMMYHO ANINHY
OMTOBOJIOKOHHOIO Kabensa wmnu Tpebyemble pasmepbl rapaxa Ansa aBToMoOUNS.
STOMY COOTBETCTBYET BTOPasi, BblUNCIUTE/IbHAA NIMHUSA B U3YUYEHUU TeOMETPUN.
Mpn pelieHnN 3afay NPaKTUYECKOro xapakrepa 06y4vatoWMincs yuymTcs CTPOUTb
mMaTteMaTUyeckme MOAENN  pPeasibHbIX  KM3HEHHbIX  CUTyauuiA, MpPOBOAMTH
BbIYMNC/IEHNA M OLeHMBATb afieKBATHOCTb NOJTYYEeHHOro pesysbTara.

KpaiiHe BaXHO MOAYEPKMBATL CBSI3M TFEOMETPUM C APYTUMU  YYeOHbIMM
npeaMeTamy, MOTUBMPOBATb UCMO/b30BATL OMNPEeAeSIeHNS FTeOMETPUYECKUX (DUTyp
N NOHATWIA, AEMOHCTPUPOBATb MPUMEHEHWE MOMYYEHHbIX YMEHWA B (OU3MKe U
TEXHUKE. ITW CBA3N Hambonee SAPKO BUAHbI B TemMax «BekTopbl»,
«TPUrOHOMETPUYECKME COOTHOLLEHMA», «MeTof4 KoopAamHaT» U  «Teopema
Mudharopa».

YuebHblil Kypc «IeoMeTpusi» BKIKOYAET CreAytowme OCHOBHblE pasfenbl
cogepxaHus: «leomeTpuyeckme ¢Urypbl 1 WX CBONCTBa», «l/13mepeHue
FeOMEeTPUYECKNX  BENNYMH», «[leKapToBbl KOOPAMHATbl Ha  M/IOCKOCTU,
«BeKTopbI», «[ABMKEHNS NIOCKOCTW», «[1peobpa3oBaHMs Noa0oMs».

Ha n3yyeHne yyebHoro kKypca «reomeTtpus» oteoamTcs 204 yaca: B 7 Knacce
— 68 yacoB (2 yaca B Hefento), B 8 Knacce — 68 yacos (2 yaca B Hegent), B 9
Knacce — 68 yacoB (2 Yaca B Hefjento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HauasibHble NOHATUA reoMeTpUKN. Touka, Npamas, 0TPE30K, nyd. Yron. Buabl
yrnos. BepTuKanbHble W CMeXHble Yyrnabl. buccektpuca yrna. JlomaHas,
MHOTrOYro/ibHuK. NapannenbHOCTb U NEPNeHANKYNAPHOCTL NPAMbIX.

CummeTpuuHble Qurypbl. OCHOBHble CBOWCTBA OCEBOM CUMMETPUW.
[MprMepbl CUMMETPUN B OKpPYXKatoLLeM MUpe.

OCHOBHbIE MOCTPOEHUA C MOMOLLUBIO UMPKYNA U NIMHEWKWA. TpeyronbHUK.
BbicoTa, MefnaHa, bUcceKTpumca, X CBOMCTBA.

PaBHOGEAPEHHbIA M PaBHOCTOPOHHWIA  TPeyronbHWKW.  HepaBeHCTBO
TPeyrosibHuKa.

CBoilcTBa W MpU3HaKNW paBHOGEAPEHHOro TPeyrofibHuKa. [pu3Haku
paBeHCTBa TPeyro/ibHUKOB.

CBolicTBa ¥ Npu3Haky napannensHbIX NpsMbiX. Cymma yrioB TpeyrosibHuKa.
BHeLUHWE yrbl TPeyrosibHUKa.

MpsAMOYrofibHbIA  TpeyrofibHUK. CBOWCTBO  MefuaHbl  MPAMOYro/ibHOro
TPeyrofbHMUKa,  MPOBEAEHHON K runoTeHy3e.  [MpM3HakuM  paBeHCTBa
MPSAMOYTO/IbHbIX TPEYroIbHUKOB. MPsSIMOYTO/bHbIA TPEYroNbHUK ¢ yrnom B 30°.

HepaBeHCTBa B TeOMETPUN: HEPaBeHCTBO TPEYrosibHMUKa, HepaBeHCTBO O
[JIMHe NIOMaHoW, Teopema O 6onblUem Yyrie 1 60/bLIeli CTOPOHE TPEYro/bHUKa.
MepneHAMKyNsap N HaKNOHHaS.

[eomeTpuyeckoe MeCTO ToYeK. buccektpuca yrna u  CepefuHHbIN
neprneHAnKynap K 0OTpe3Ky Kak reomeTpuyeckne Mecta TOUek.

OKpY>XXHOCTb WM Kpyr, Xopga W AuvaMeTp, WX CBOWCTBa. B3aumHoe
pacnonoXeHre OKPY>XHOCTU M npamoil. KacatenbHas 1 cekyllas K OKPY>KHOCTH,
OKpY>XHOCTb, BMMcaHHas B Yyron. BnucaHHad M oOnNUcaHHas OKPY)XXHOCTU
TPeyrosibHuKa.

8 KUVIACC

UeTbIpéXyronbHukun. MapannenorpaMm, ero npu3HakM n cBoicTea. YacTHble
clyyan napasnenorpammos (NPsMOyrofisHUK, poM6, KBagpar), MX MPU3HaKku u
cBOMCTBa. Tpaneuus, paBHOOGOKas Tpaneuusi, €€ CBOWCTBA W MNPU3HAKW.
MpAmMoyronsHasa Tpaneuus.

MeToZ yABOeHUA MeAmaHbl. LleHTpasibHasa cummeTpus. Teopema daneca u
Teopema 0 NPONopLMOHaIbHbIX 0TPE3Kax.

CpegHue NMHUN TpeyronbHUKa 1 Tpaneunn. LIeHTp Macc TpeyrosbHuKa.

Mofobre TpPeyrosibHMKOB, KO3PUUMEHT nogobus. MMpusHaku nofooms
TpeyronbHNKOB. MNMpuMeHeHMe NoLo6Msa Npun peLleHn NpakTUYeCcKnX 3agau.



CsoilcTBa nsowjasier reoMeTpuyecknx uryp. ®opmynbl Ans naowagm
TpeyronbHUKa, napannenorpamma, pomba v Tpaneuun. OTHOLUEHME MNJOLWALEN
MOA0GHbIX uryp.

BbluncneHne nnowatein TpeyrosibHUKOB M MHOTMOYro/IbHUKOB Ha K/eTyaToMu
bymare.

Teopema [Mudparopa. TNprvmMeHeHWe Teopembl [ugaropa npu  peLleHun
MpaKTUYeCKMX 3a4au.

CUWHYC, KOCWMHYC, TaHreHC OCTPOro yrfa npsAMOoYrosibHOro TPeyrobHUKa.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUYECKUE (YHKLNM
yrnos B 30, 45 n 60°.

BrnncaHHble W UeHTpanbHble Yr/bl, Yro/l MeXay KacaTe/lbHOWn WM XOpLoil.
Yrnbl  Mexay XxXopdamum U CEeKylMMW.  BnucaHHble M OMWCAHHbIE
YeTbIPEXYTONbHUKNA. B3auMHOe pacrofioXkeHue [BYX OKpY»HocTeil. KacaHue
OKpPY>XHOCTeR. ObLme KacaTeslbHble K ABYM OKPY)>XHOCTAM.

9 KJIACC

CWHyc, KOCWHyc, TaHreHc yrnoe ot O pgo 180°. OcHoBHoOe
TPUTOHOMETPUYECKOE TOXAECTBO. POPMY/bl MPUBEAEHNS.

PewleHne TpeyronbHMKOB. Teopema KOCMHYCOB W TeOpemMa CUHYCOB.
PelleHne npakTU4eCKUX 33fady C WCMOMb30BaHMEM TeOpeMbl KOCUHYCOB U
TeopeMbl CUHYCOB.

Mpeobpa3oBaHue nNonobwms. MNMonobre COOTBETCTBEHHbIX 3/IEMEHTOB.

Teopema O nNPOU3BELEHUN OTPE3KOB XOpA, Teopembl O NPOM3BeLeHUM
OTPEe3KOB CEKYLLMX, TeOpeMa 0 KBafparte KacaTe/lbHOM.

Bektop, pAnmHa  (MOAynb)  BEKTOpa,  COHarpas/ieHHble  BEKTOPbI,
MPOTMBOMOMIOXXHO  HanpasfieHHble  BEKTOPbl,  KO/I/IMHEapHOCTb  BEKTOPOB,
paBeHCTBO BEKTOPOB, onepauun Haf BeKTopaMu. Pa3noxXeHue BeKTopa Mo AByM
HeKONMMHeapHbIM BeKTopam. KoopauHatbl BekTopa. CKanspHoe npoussefeHue
BEKTOPOB, MPUMEHEHME ANA HAXOXAEHNA A/IUH U YT/0B.

[leKapToBbl KOOPAWHATBI Ha MJIOCKOCTU. YpaBHEHMS NPSMOW U OKPY>KHOCTU
B KOOpAMHaTax, nepeceyveHrie OKpYy>XHOCTeN 1 NpsambIX. MeTog KOOpAuHaT U ero
NPUMEHEHME.

MpaBubHbIE  MHOTOYrofibHUKW.  [nvHa  OKpPY>XHOCTW. [pagycHaa u
pagmMaHHas Mepa yrna, BblYMCNEHME AJIMH AYyr OKpPYXXHOCTel. nowaas Kpyra,
CeKTopa, CEerMeHTa.

[BMXeHNA NAOCKOCTU N BHYTPEHHME CUMMETPUU (uryp (snemeHTapHble
npeactaeneHuns). MapannenbHblil nepeHoc. MoBopoT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yJbTaThl OCBOEHWS Mporpammbl Y4eOGHOro Kypca
«["eoMeTpusa» XapaKTepusyrTCs:

1) narpuoTHYecKoe BOCIIMTAHME:

NPOABMIEHNEM WHTepeca K MNPOLW/IOMY W HacTOSAWEMY POCCUMIACKON
MaTeMaTWKKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTUMDKEHUSM  POCCUMCKUX
MaTeMaTUKOB N POCCUMCKON MaTEMATUYECKOWN LUKOMbI, K WUCMO/b30BaHUIO 3TUX
AOCTUXKEHWNIA B APYrNX HayKaX M NPUKNaaHbIX cjepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

rOTOBHOCTbO K BbIMO/IHEHMIO 06A3aHHOCTEN FpaXKaaHUHa U peannsauumn ero
npas, MpeAcTaBfieHMEM O MaTemMaTUYecKMX OCHOBaxX (DYHKLMOHMPOBaHUSA
Pa3NYHbIX CTPYKTYP, SIBMEHMIA, npoueayp rpaxaaHckoro obuiectsa (HanpuMmep,
BbIGOPbI, OMPOChI), TOTOBHOCTLIO K 0OCYXX/AEHUIO 3TUYECKUX NPO6/IEM, CBA3AHHbIX
C MNPaKTUYECKUM MNPUMEHEHVMEM AOCTMXKEHWUA HayKM, OCO3HAHMEM BaXXHOCTU
MOPa/IbHO-3TUYECKUX NPUHLMUIMOB B AeATeNIbHOCTN YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Y4yaCcTMe B PELUEHUMM MNPaKTUYECKUX 3aaay
MaTeMaTMUeCKO HanpaB/fEHHOCTM, OCO3HAHWEM BaXKHOCTM MaTeMaTMYeCcKoro
006pa3oBaHNA Ha MPOTSHKEHUU BCEM XXMU3HW ANS YCMNELIHON MpodecCcroHabHOM
AEeATENbHOCTN N Pa3BUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHMEM NHANBUAYANIbHOW TPAEKTOPMM 06pa30BaHNSA N XKU3HEHHBIX MIaHOB C
YYETOM JINYHBIX MHTEPECOB U 06LLECTBEHHbIX NOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

CMOCOOHOCTBID K 3MOUMOHA/IbBHOMY W 3CTETUYECKOMY  BOCMPUATUIO
MaTeMaTUYecKMX O0OBLEKTOB, 3aday, PELLUEHWI, PacCy>KAeHWUA, YMEHWUO BUAETb
MaTeMaTU4eCKMNE 3aKOHOMEPHOCTU B UCKYCCTBE,

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpueHTaumnelr B [eATEIbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeAcTaBneHMn 06 OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BMTUS Ye/IOBEKA, MPUPOAbl U
06LLEeCTBa, MOHMMaHMEM MaTeMaTMUECKON HayKu KakK Cgepbl 4enoBeYecKoM
[leATENbHOCTI, 3TanoB e€ pasBUTUSA U 3HAYMMOCTU AN PasBUTUA LMBUIU3ALLNN,
OBNIAIEHNEM A3bIKOM MaTeMaTUKM U MaTeMaTUYECKOWN Ky/NbTYpPOM Kak CPefCcTBOM
MO3HaHWA MUpa, OBMAJEHNEM MNPOCTENLLIMMM HaBblKaMW WCCeA0BaTe/IbCKOM
[leATeNbHOCTH,



6) ¢usuyeckoe BocnuTaHue, (popMHpoBaHHE KYJIbTYPHI 3A0POBbSA H
IMOIIUMOHAJBHOI'O 6J13FOH0qul/lﬂ:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4ecKue 3HaHMS B MHTEpecax CBOEro
300pOBbSi, BeAEHWs  3[0pOBOr0  06pasa  >KWM3HW  (3[A0POBOE  MUTaHUE,
cOaNaHCUPOBaHHbIA  PEeXWUM 3aHSTWIA W OTAbIXa, PerynspHas uanyeckas
aKTMBHOCTb), C(HOPMMPOBAHHOCTbIO HaBblKa pPeqeKkcun, NPUsHaHWEM CBOEro
MpaBa Ha OLLUMOKY 1 TaKOro XXe NnpaBa fIpyroro YenoBekKa;

7) K0JI0THYECKOE BOCITUTAHHE:

OpUWEeHTaLMel Ha NPUMEHEHME MaTeMATUYECKNX 3HAHWI NS peLLeHns 3aaad
B 06/MaCT COXPAaHHOCTM OKPYXKatoLLei cpefbl, MMaHWPOBaHMS MOCTYNKOB U
OLIEHKM WX BO3MOXHbIX MOCMEACTBUIA AN OKPY>KatoLleid cpefbl, OCO3HaHWEM
rno6asbHOro XapakTepa 3KOM0rM4Yeckmx npobaem 1 nyTeit NX peLleHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpenbl:

FOTOBHOCTbIO K [eliCTBMAM B YCMOBMSIX HEOMNPeaenéHHOCTU, MOBbILIEHNIO
YPOBHSI CBOEI KOMMETEHTHOCTM Yepe3 NPaKTUYeCKYo AedTeNbHOCTb, B TOM Yuc/e
YMeHWe Y4nTbCs Y APYruX Ntofieil, NpuobpeTaTb B COBMECTHOM [AesTeNbHOCTM
HOBble 3HaHWSI, HaBbIKN 1 KOMMETEHLMN 13 OMbITa APYruX;

HEo6X0AMMOCTbIO B (DOPMMPOBAHWM  HOBbLIX 3HaHWIA, B TOM uWucne
(hopMynMpoBaTh Uaen, MOHATUS, TMNOTe3bl 06 06bLEKTAX U ABNEHNSIX, B TOM UnC/e
paHee HeW3BECTHbIX, 0CO3HaBaTb [JeUUUTbI  COOGCTBEHHbIX 3HaHWUA U
KOMMETEHTHOCTEl, NaHNPOBAaTb CBOE Pa3BUTUE;

CMOCOBHOCTbID  0CO3HAaBaTb  CTPECCOBYHD — CUTyalMiO,  BOCMPUHMMATb
CTPECCOBYIO CUTYalMH) KaK BbI30B, TPeOYIOLWMIA KOHTPMEP, KOPPEKTUPOBaTb
MPUHMMaeMble PeLLeHNst U AelAicTBUSA, (HOPMY/NMPOBaTb W OLEHMBATb PUCKU U
nocneacTBms, hopMUPOBATbL OMbIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBplesiornyeckueelicTBus:

e BbIFB/IATL U XapaKTepu3oBaTb CYLLECTBEHHbIe MPU3HAKM MaTeMaTUYeCKuX
OObEKTOB, MOHATUWA, OTHOLLUEHWA MeXAy MOHATUSAMK, (HOPMY/IMpPOBaTh
onpefeneHnss  MOHATWM,  YCTaHaBNMBaTb  CYLECTBEHHbIA  MPU3HaK
KnaccumKaumm, OCHOBaHMA Ans 0000LWEHUSA M CpaBHEHWUSA, KpUTEpPUU
MPOBOAUMOrO aHa/In3a,;

e BOCMPWHMMATL, (OpPMy/NMpoBaTb W NPeobpasoBbiBaTh  CYXKAEHUS:
yTBEPAUTENbHbIE W OTpULATeNlbHbIE, eAWHWYHbIE, YacTHble W 06LUMe,
YC/NOBHbIE;



BbIABNATL ~ MaremaTuyeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
NpoTMBOpeuns B (hakTaX, [AaHHbIX, HabMOLEHNAX W  YTBEPXAEHUSX,
npegnaraTb KpUTEPUN 415 BbISIBNIEHNS 3aKOHOMEPHOCTEN 1 NPOTUBOPEUNIA;
[enatb BbIBOAblI C WCMO/Ib30BaHWEM 3aKOHOB /IOMMKW, [efyKTUBHbIX W
NHAYKTUBHBIX YMO3aK/TKOUEHWIA, YMO3aK/IKOUEHWIA M0 aHa/lornu;

pasbupaTtb AOoKasaTeNbCTBa MaTeMaTUYeCKMX YTBEpXKAeHW (npsiMble 1 OT
MPOTMBHOI0), MPOBOAMTL CaMOCTOATE/IbHO HEC/IOXHbIE [0Ka3aTe/IbCTBa
mMaTemaTuyeckmx (PakToB, BbICTpauBaTb aprymeHTauuio, MNpUBOANUTb
MPYMeEPbI U KOHTPNPUMepPbI, 060CHOBbLIBATb COOCTBEHHbIE PACCYXKAEHUS;
BbIGMpaTb CMNocob pelwleHnUs yyebHOW 3agaym (CpaBHMBATb HECKO/bKO
BapMaHTOB peLUeHns, BbloMpaTb Haubonee MOAXOAAWMIA C  YUYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3zoBbiencciienoBarebcKue1eiCTBHA

MCNONb30BaTb BOMPOCHI KakK WCCNeA0BaTeNbCKUA UHCTPYMEHT MO3HAHWUS,
(hopmynMpoBaTb BOMPOCHI, (PUKCMPYIOLLME NPOTMBOPEYne, Mpobremy,
CaMOCTOSATE/IbHO  yCTaHaBNMBaTb WCKOMOE W [aHHoe, (OPMMPOBaThb
rmnoTesy, apryMeHTMPOBaTb CBOK NMO3NLMIO, MHEHME;

MPOBOAUTL MO CaMOCTOSTe/IbHO COCTaB/IEHHOMY [M/1aHy HEC/I0XKHbIN
3KCMEPUMEHT, HEOO0/bLLIOE NCCe0BaHME MO YCTaHOB/IEHNIO OCOBEHHOCTEN
mMaTeMaTU4eckoro o6bekTa, 3aBUCMMOCTEN 0O BEKTOB MeXAYy CO60iA;
CaMOCTOATE/IbHO (hOpMYNMPOBaTh 0606LLEHNS M BbIBOAbI NO pe3y/bTaTam
NMPOBeAEHHOr0 HabnaeHNs, UCCnefoBaHUs, OLEHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX pe3y/ibTaToB, BbIBOAOB U 0606LLEHNIA;

MPOrHO3MpoBaTb BO3MOXHOE pa3BUTME MNpoLecca, a TakKe BblABUraTb
MPEANONOXEHNS O ero Pa3BUTUM B HOBbIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BbISIBNATb HEAOCTaTOMHOCTb W M3ObITOYHOCTb MH(OPMaLUK, OaHHbIX,
HeobX0AMMbIX A1 PeLLeHNs 3aaaun;

BbIOMpaTb, aHaM3MpoBaTb, CUCTEMATM3MPOBATb W WHTEPMPETMPOBATb
MHOPMAaLMIO pas3NyHbIX BUAOB M (hOpM NPeACTaBNEHNS;

BbIOMpaTb (hopMy MpeacTaBfeHWs WHQoOpMauMM 1 UANKCTPMPOBaTh
pellaemble 3afayn CXemamu, [AuarpaMmamu, WHON rpauMkod n  ux
KOMOUHaLmsamu;

OLEeHMBaTb HAAEXHOCTb WHMOPMaUMM MO KPUTEPUSM, MPEASIOXKEHHbIM
yunTenem uam chopmynmpoBaHHbIM CaMOCTOSTENBHO.

KoMMmyHHKaTHBHBIEYHUBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:

BOCNPUHNMaTb U CbOpMy]'II/IDOBaTb CyXaeHunda B COOTBETCTBUN C YC/TIOBUAMMU
n uenamm 06I.Ll|eHI/IF|, ACHO, TOYHO, rPaMOTHO BblpaXKaTb CBOKD TOYKY 3PEHUA



B YCTHbIX U MUCbMEHHbIX TeKCTax, fJaBaTb MOACHEHWA MO XOA4Y peLleHns
3a/1a4n, KOMMEHTUPOBATb MO/YYEHHbI Pe3ynbTar;

B X0fe 00Cy>KaeHNsa 3aaaBaTb BOMPOCHI MO CYLLECTBY 06CYXX4AaeMOMW TEMbI,
Npo6/eMbIl, PeLIaeMOoi 3alayun, BbiCKasblBaTb UAEW, HaLENEeHHbIE HA MOUCK
PELleHNs, COMOCTaBNATb CBOM  CYXAEHMA C  CYXAEHMAMM  OPYrux
YYaCTHUKOB AMasniora, 06HapyXuBaTb pa3inuMe M CXOACTBO MO3NLNIA, B
KOPPEKTHOM (hopme hopMynnpoBaTb pa3HOrn1acus, CBOM BO3PaXKEHUS,
npeacTaBnATb pe3ynbTarhbl peLueHns 3afaun, 9KCMepuMmeHTa,
nccnefoBaHns, MPoeKTa, CaMoCTOATE/IbHO BblOMPaTh hopMaT BbICTYMIEHNS
C Y4ETOM 3a7a4 Npe3eHTaLunn 1 0COBEHHOCTEN ayAnTOpPUN;

MOHUMaTb M UCMO/b30BaTb NPEMMYLLECTBA KOMaHAHOW U MHANBUAYAIbHOM
paboTbl MPU peLleHNn Y4ebHbIX MaTeMaTMYeCKUX 3aauy;

MPUHMMATL LieSlb COBMECTHON [eATeNIbHOCTKW, MMaHMPOBaTb OpraHM3auuio
COBMECTHO paboTbl, pacnpeaensdTs BuAbl paboT, [A0roBapmBaThCA,
06cyXaaTb npouecc v pesynbTar paboTbl, 0606WaTh MHEHNS HECKONbKMX
noaen;

yyaCcTBOBaTb B TpynmnoBbIX dopmax paboTbl (06CyXAeHUs, 06MeH
MHEHUAMW, MO3rOBble LUTYPMbI U APYriue), BbINOMHATL CBOKO YacTb PaboThl
N KOOPAMHMPOBaTb CBOWM AEWCTBMS C [APYrMMW  YNeHamMu  KOMaH[bl,
OLIEHMBaATb Ka4yeCcTBO CBOEro BK/Mada B 00OLLMIA NPOAYKT MO KPUTEPUSIM,
CthopMyIMPOBaHHbIM YYaCTHUKaMW B3aUMO/ENCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATE/IbHO COCTaB/ISATb MJ1aH, a/ifOPUTM peLleHns 3agadnm (UM ero
4yaCTb), BblGUpaTb CNOCoO6 pelleHns C YYETOM WMMEIOLLIMXCS PecypcoB U
COOCTBEHHbIX BO3MOXHOCTEW, aprymMeHTMpoBaTb W  KOPPEKTUpOoBaTb
BapMaHTbl PELLEHWNI C YH4ETOM HOBOW MH(hOPMaLUN.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBbINUHTE/JIEKT:

BNazeTb CNoco6amm camonpoBEpPKU, CAaMOKOHTPO/S MPOoLIecca U pe3ynbTara
PELLEHMst MaTeMaTUYECKO 3aauu;

npeasuaeTb TPYAHOCTY, KOTOPbIE MOTYT BO3HWUKHYTh NPU PELLIEHUN 3aauMn,
BHOCWTb KOPPEKTVBbI B AESTENbHOCTb HA OCHOBE HOBbLIX OBCTOSITE/NLCTB,
HalileHHbIX OLUMGOK, BbISBNEHHbIX TPYAHOCTEN;

OLIEHMBATb COOTBETCTBME pe3ynbTaTa AesTe/lbHOCTM NMOCTaB/EHHON Lenun 1
YC/IOBUAM, OOBACHATb MPUYUHBI AOCTUXKEHWS UMM HEAOCTMXKEHUS LIENN,
HaX0AMTb OLUMOKY, AaBaTb OLEHKY NPYOOPETEHHOMY OMbITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K kouHuny o0vuenusi_B_7 Kiacce O00yvarOLUMACA MNOAYYUT CcnefytoLume
NpeaMeTHbIe pe3ynbTaTbl:

Pacno3HaBaTb M3y4YeHHble TreoMeTpuuyeckme (Urypbl, OMpeaensiTb KX
B3aMMHOE pPacrosfioXKeHne, n306paxaTb reoMeTpuyeckne (Urypbl, BbIMOHATb
UEPTEXM NO YCNOBUIO 3afaun. M3mepaTb NMHENHblIE W YrNOBble BENNYUHDI.
PellaTb 3a/1a4m Ha BbIYNCNEHME [/INH OTPE3KOB M BE/IMYMH YT/I0B.

[enatb rpybyt0 OLEHKY JfIMHEMHbIX W YINOBbIX BENYMH NpeaMeTOB B
PeasbHOM >XWU3HM, Pa3sMepoB MPUPOAHbLIX 00BLEKTOB. PasnnyaTb pasmepbl 3TUX
06BEKTOB MO NOPSAAKY BENNUNHBI.

CTpouTb YepTeXM K FTeOMETPUYECKNM 3afadam.

Monb30BaTbCs MPU3HAKaMW PaBEHCTBA TPEYrofbHUKOB, WCMO/b30BaThb
MPV3HaKM 1 CBOWCTBA PaBHOOEAPEHHbIX TPEYrO/IbHNKOB MPU PELLIEHNI 3aay.

MpoBOAUTL NOTMYECKMe PaCCYXXAEHUS C UCNOMb30BaHNEM FEOMETPUYECKUX
TeopeM.

Monb30BaTbCs MPU3HaKamy pPaBEHCTBA MPAMOYIO/IbHbIX TPeyrofibHUKOB,
CBOCTBOM  MeAuaHbl, MPOBEAEHHON K  TUMOTEHY3e  MPSIMOYrO/bHOIO
TPEYro/IbHMKa, B PELLEHUN FTEOMETPUYECKMX 3aay.

OnpefensTb NapansielbHOCTb NPSAMbIX C MOMOLLbHO YT/1I0B, KOTOpble 06pa3yeT
C HMUMKM cekyllad. OnpeaenaTb napanfefibHOCTb MPAMbIX C MOMOLLbH PaBEHCTBA
PacCTOSHUIA OT TOYEK OAHOM NPSIMON A0 TOUEK APYroin NpsMoiA.

PellaTb 3a/1auM Ha Knetyartoii bymare.

MpoBOAUTL BbIYMCNEHNS N HAXOAWUTb UMCMOBbIE U OYKBEHHbIE 3HAYEHWS
YINOB B TrEOMETPUMYECKMX 3afayax C WCMO/b30BaHWEM CYMMbl Yr/iOB
TPEYro/IbHUKOB W  MHOFOYrofibHWKOB, CBOWCTB Yrn10B, 00pa30BaHHbIX Mpu
MepeceyeHnn AByX NapaifiefbHbIX MPSAMbIX CeKylleid. PeliaTb MNpakKTUYecKue
3a/ja4un Ha HaXxoXaeHWe YroB.

Bnagetb MNOHATMEM TeOMETPMYECKOr0 MeCcTa TOoYeK. YMeTb Onpeaenstb
OMCCEKTPUCY Yrna u cepeiMHHBIA NEPrneHANKYNap K OTPE3KY Kak reoMeTpuyeckme
MecTa TOYeK.

dopMynMpoBaTb OMpefesieHns OKPYXXHOCTM U Kpyra, XOopAbl W AnameTpa
OKPY>XHOCTM, NOMb30BaTbCA MX CBOMCTBAMWU. YMETb NPUMEHSATbL 3TW CBOWCTBA NpU
PeLLeHN 3aau.

Bnagetb NOHATUEM OMNMCAHHON OKONO TPEYrofibHMKa OKPYXXHOCTW, YMETb
HaxoauTb eé ueHTp. lMonb3oBaTbCA (hakTaMu O TOM, UYTO OMCCEKTPUCHI Yr/IOB
TPEYrosibHMKa MepecekaloTcsl B OAHOM TOYKe, MU O TOM, 4YTO CepeanHHbIe
NeprneHAnKYNspbl K CTOPOHaM TPeyro/fibH1Ka NepeceKkatoTCs B OAHOM TOUKE.

BnafeTb NOHATMEM KacaTeNbHOM K OKPY>XHOCTK, M0/b30BaTbCS TEOPEMOIA O
NepneHANKYNSPHOCTN KacaTeNbHOM 1 paanyca, NPOBEAEHHOI0 K TOUKE KacaHus.




Mo/b30BaTLCA MPOCTENLLMMM FEOMETPUYECKMMIN HepaBeHCTBaMu, NMOHMMATb
NX NMPaKTUYECKUIA CMbIC/T.

[MpoBOANTL OCHOBHbIE FEOMETPUYECKME MOCTPOEHUS C MOMOLLBIO LIMPKYNS U
NNHENKN.

K koHmy oOyuennss B 8 kJacce 0OyvalOLIMIACS NONYYUT crefdytoLime
NpeAMeTHble pe3y/bTaTbl:

PacrosHaBaTb OCHOBHble BWAbl YETbIPEXYTObHNUKOB, WX  3/1IEMEHTbI,
M0/1b30BaTbCA UX CBOMCTBAMU NPU PeLLeHn reOMeTpUYecKnx 3asiau.

MpYMeEHATb CBOWCTBA TOYKW MepeceyeHVss MeAuaH TpeyrosibHuka (LeHTpa
Macc) B peLLeHnn 3adad.

Bragetb NOHATMEM CpeAHelt NIMHUWA TPeyrosibHUKa U Tpaneuumn, NpuMeHsTb
MX CBOWCTBa MNPV PELUEHUN TeOMEeTpPUYecKMX 3afad. lMonb3oBaTbCs TEOPEMOM
daseca 1 TeOPeMOI 0 NPOMOPLUMOHAIbHBIX OTPe3Kax, NPUMEHSATbL NX ANS peLleHns
MpaKTUYeCKMX 3a4au.

MpUMeHATb NPU3HaKM NOA06USA TPeyroibHUKOB B PELLEHUN reOMETPUYECKNX
3ajau.

Monb3oBaTbCcsA Teopemon [udaropa ANd pelleHns reoMeTPUYecKUX U
npakTnyeckmx 3agad. CTpouTb MaTemMaTUYeCcKyrd MOfLe/Nlb B  MPaKTUYECKMX
3afja4ax, CaMmOCTOATENIbHO [eNlaTh YEPTEX M HAXO4UTb COOTBETCTBYHOLLME AJINHBI.

Bragetb NOHATUAMWM CUHYCa, KOCWHYCa W TaHreHca OCTPOro yrna
MPAMOYr0/IbHOrO TPeyrosibHuKa. o/1b30BaTbCA 3TUMU NOHATUAMWU A1 PeLLeHuns
MpaKTUYeCKMX 3a4au.

Bbluncnatb (pasnuyHbiMK cnocobamm) niowlaas TPeyronbHUKa U naowaan
MHOIFOYrosibHblX  ¢muryp  (Nonb3ysacb, rfAe HeoO6XOAMMO, Ka/bKyNsaToOpoM).
MpUMeHATb NONyYeHHble YMEHMS B MPaKTUYECKMX 3aadax.

Bragetb NOHATUAMW BMUCAHHOINO W LEHTPaNbHOrO yrna, MCnosb3oBaTb
TeopeMbl 0 BMUCAHHbIX Yrnax, yrnax Mexzay Xopgamu (CEKYLLMMMN) 1 yrie Mmexay
KacaTe/lbHOIN 1 XOPA0i Npy peLIeHN reOMeTPUYECKMX 3aaad.

Brnagetb MOHATMEM OMWCAHHOIO YETbIPEXYTO/bHMKA, MPUMEHSATL CBOWCTBA
OMMCAHHOr0 YeTbIPEXYTObHMKA MPW PeLLeHnn 3aaau.

MpUMEHATb NOMyYeHHbIe 3HAHWA Ha MPaKTUKe — CTPOUTbL MaTemaTuyeckue
MoZenu Ans 3afay peasibHOM XM3HU U NPOBOAMTL COOTBETCTBYHOLLME BbIYUC/IEHNS
C MPUMEHeHMeM MoJobus n TpUroHomeTpum (Nonb3ysacb, rhe HeobXo4UMO,
Ka/IbKYIATOPOM).

K koHuny ob0yuenusi B 9 kJjacce O00y4atOLMACA MONYYUT CreayroLme
NpeAMeTHble pe3y/bTaTbl:

3HaTb TPWUrOHOMETPUYECKME (IYHKLUMM OCTPbIX YI/0B, HaxXoauTb C WX
MOMOLLIO pa3/InyHble 3/1EMEHTbI MPSAMOYTO/IbHOTO TPEeYrofbHMKa («peLueHune




MPAMOYTO/IbHbIX TPEYroIbHUKOB»). Haxo4uTb (C NOMOLLBHO Ka/lbKyNnaTopa) ANHBI
N YIbl ANS HETAO/INYHBIX 3HAYEHWIA.

Monb3oBaTbCA opmynaMu NPUBEAEHNS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOX/ECTBOM [/11 HAXOXXAEHUS COOTHOLLUEHWUA MeXay TPUroOHOMETPUYECKAMU
Be/IMYMHAMM,

Vcnosnb3oBaTb TEOPEMbI CUHYCOB M KOCUMHYCOB /1 HAXOX/AEHUA Pas/InyHbIX
3IEMEHTOB TPEYrofibHUKa («pelleHne TPeyrosibHUKOB»), MPUMEHATb UX MNpw
PeLLeHNM reoOMeTPMYeCcKMX 3agau.

Brnagetb  NOHATMAMM  npeobpa3oBaHus  MOLOOUSA,  COOTBETCTBEHHbIX
3/1EMEHTOB NOJ06HBIX uryp. Monb3oBaTbCA CBOMCTBAMU NOA0OMSA NPOU3BOJIbHbIX
uryp, yMmMeTb BbIYMCNATb [/IMHbI W HaxoauTb Yrbl Yy NOAOGHLIX Guryp.
MpUMeHATL CBOWCTBA MOAOOUA B MPaKTUYECKMX 3adadax. YMeTb MNPUBOAMTH
npuMepbl NOA0BHbLIX UTYP B OKPYXKAKOLLEM MUPE.

Monb30BaTbCs TeopemMamu 0 NMPOU3BEAEHNN OTPE3KOB XOpA, O NPOu3BeaeHNN
OTPe3KOB CEKYLLMX, O KBaApaTe KacaTe/lbHON.

Monb30BaTbCA BEKTOPaMW, MOHMMATb WX TEOMETPUYECKUIA U (DU3NYECKUIA
CMbIC/l, MPUMEHATb WX B PELUEHUN TeOMETPUYECKUX W (DU3NYECKUX 3aaad.
MpUMeEHATb CKaIAPHOE NPOM3BeLEeHME BEKTOPOB A5 HAXOX/AEHNSA 4JIUH 1 YT/0B.

Monb30BaTbCs METOAOM KOOPAMHAT Ha MIOCKOCTW, MNPUMEHSATL €ero B
PEeLUEHNN TeOMETPUYECKNX N MPaKTUYECKMX 3aaay.

Bragetb MOHATUAMK MPaBUIbHOMO MHOTOYrofibHUKA, AJIMHbI OKPYXXHOCTW,
[JIMHBI YT OKPY)KHOCTW U pafuaHHOM Mepbl yrna, yMeTb BblIUMCASATbL NAOLWaab
Kpyra v ero yacteid. MpUMeHsTb NONYyYEHHbIE YMEHMWS B MPaKTUYECKMX 3afadax.

Haxoautb ocu (MM UEHTPbl) CUMMETPUN (DUTYp, MPUMEHSTL ABUXKEHUS
MNOCKOCTW B NPOCTENLLUNX ClyYasX.

[MPUMEHATb MOMYyYeHHbIE 3HAHWA Ha MpPaKTUKe — CTPOUTbL MatemaTuyeckue
MoZenu Ans 3afay peasibHOM XMU3HW U NPOBOAMTb COOTBETCTBYHOLLME BbIYNC/IEHNS
C NPUMEHeHNeM MOA0OMS U TPUFOHOMETPUYECKMX (YHKLMIA (NONb3ysch, rae
He0oBX0ANMO, Ka/lbKyNATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnvecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
/i TeMIPOrpaMMblI Bcero  KonrtpoabnbiepaGorbl  IIpakTuuecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
MpocTelilune reoMeTpuyeckune
1 (hurypbl 1 NX CBOINCTBA 14 bubnmotexa LIOK
' https://m.edsoo.ru/7f415e2e
13mepeHrereomeTpruYeCcKUXBeIMYmH
bubnunoteka LLOK
2 TpeyroneHku 22 . https://m.edsoo.ru/7f415e2e
3 MapannenbHble NpaMble, Cymma 14 1 bubnnoteka LIOK
YIN0B TpeyrosibHuKa https://m.edsoo.ru/7f415e2e
4 OKpPYXXHOCTb U KpYT. 14 1 bubnnoreka LIOK
["leomMeTpryeckmne NOCTPOEHNS https://m.edsoo.ru/7f415e2e
. bnbnmoteka LLOK
> MosTOperue, 0600LeHNesHaHNiA 4 1 https://m.edso00.ru/7f415e2e
OBLEE KOJIMYECTBO YACOB INO 68 4 0
NMPOIrPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoaunyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEMIIPOrpaMMbI Bcero Kountpoabnbiepaborsl  IIpakTnueckuepadorsl P
oOpa3oBaTe/ibHbIepeCypPChl
y bubnunoteka LIOK
1 HeTLIPEXyroNbHMKY 12 . https://m.edsoo.ru/7f417e18
Teopema Paneca 1 Teopema o
2 NPONOPLNOHa/IbHBIX 0TPe3Kax 15 1 bubnuoreka LIOK
ponop P ’ https://m.edsoo.ru/7f417e18
Mof06HbIE TPEYrONbHUKM
Mnowaab. HaxoxaeHve
3 nnowanaein TpeyronbHUKOB 1 14 1 bubnnoreka LIOK
MHOTOYrO/bHbIX Uryp. https://m.edsoo.ru/7f417e18
Mnowagm Nogo6HbIX Guryp
4 Teopema lMNudparopa 1 Havana 10 1 bubnunoteka LIOK
TPUTOHOMETPUMU https://m.edsoo.ru/7f417e18
YTnbl B OKPY>XXHOCTH.
BncaHHbIe 1 onmncaHHble
5 YETbIPEXYTONTbHUKM 13 1 bubnmoreka LIOK
y ' https://m.edsoo.ru/7f417e18
KacaTe/ibHble K OKPY>KHOCTW.
KacaHuve okpy>HOCTel
. bnbnmoteka LLOK
6 MoBTOpPEHVE, 06006LLEHNE3HAHNI 4 1 https://m.edsoo.ru/7f417e18
OBLLEE KOJTMYECTBO YACOB IO 68 5 0
NMPOIrPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero Kountpoabnbiepaborsl  IIpakTnueckuepadorsl P
oOpa3oBaTe/ibHbIepeCypPChl
TpuroHomeTpus. Teopembl
1 KOCWHYCOB U CUHYCOB. PeLleHne 14 2 bubnuoreka LIOK
y yCos. https://m.edsoo.ru/7f41a12c
TPeyrosibHNKOB
[MpaBu/ibHbIE MHOTOYrO/IbHUKMN.
2 ,LI,EMHa OK HOCTVI):/I nno b 10 1 bubnmoreka LIOK
PyK u.l,a,ci https://m.edsoo.ru/7f41al2c
Kpyra. BbluncneHve nnowasien
3 JeKapToBbl KOOPAUHATLI Ha 12 1 Bubnuoteka LIOK
N0CKOCTU https://m.edsoo.ru/7f41al2c
bubnunoteka LLOK
4 BekTopbl 15 1 https://m.edsoo.ru/7f41al2c
bnbnnoteka LLOK
> HABIKEHNA NnockocTu ! https://m.edsoo.ru/7f41al2c
[MpeobpasoBaHme Nogoo6us.
6 MF::T I/IF:IECKI/Ie coomﬂmeva B 3 bubnuoreka LIOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTM
7 [MoBTOpEHME, 06006LLEHNE, 5 1 Bubnuoteka LIOK
cucTeMaTm3almsa3HaHui https://m.edsoo.ru/7f41al2c
OBLEE KOJIMYECTBO YACOB INO 68 6 0
NMPOIrPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

["eomeTpusd. 7 Knacc

["eomeTpus. 8 Knacc

"eomeTpua. 9 Knacc

Mep3nsak A.T". MonoHckuin B.B.
Axkunp M.C./ noa. Peq
lNoponbckoro B.E. 'eomeTpus, 7
Knacc

Mep3anak A.I". MNonoHckuin B.B.
Axkup M.C./ noa. Peq
MNoponsckoro B.E. 'eomeTpus,
Mep3nsak A.I". MNMonoHckuin B.B.
Axknp M.C./ nopg. Pep,
Moponsckoro B.E. 'eomeTpus,

OO0 WV3paTenbeKuii
LeHTp «<BEHTAHA
PAD»

OO0 V3patenbcKum
LeHTp «<BEHTAHA
PAD»
OO0 WV3patenbcKum
LueHTp «BEHTAHA
PAD»



MYHNUNMANBHOE BIOAXETHOE OBLLEOBPA3OBATE/IbHOE
YUPEXOEHVE MTIOPOAA MPKYTCKA
CPEOHAA OBLLEOBPA3OBATEJ/IbBHAA LUKOJ1A Ne5
MHH 3812008055, KM 381201001, 664043, r. NpKyTcKa, 6-p Ps6nkosa, 47 a, Ten. 303140
school5irk@mail.ru

PACCMOTPEHO COINMACOBAHO YTBEPXAEHO

Ha 3acefaHnn Ha nefarorMyeckom [AVpeKTop LLKO/bI

METOAMYECKOro coBeTa  COBeTe E.B. MaHy3nHa

28.08.2023r. [MpoTokon Nel Mpuka3 Ne 01-11-103/4
30.08.2023r. 31.08.2023r.
PABOYAS ITPOT'PAMMA

(ID 1478362)

yueOHoro Kypca «BeposiTHOCTb M CTATUCTHKAY

ANs 06yYatoLLmXcs 7-9 Knaccos

CocraBurenn:

CopokoBukoBa AHacTtacusa KOpbeBHa
[MpoHWHa EBreHns CepreeBHa
CokonbHUKoBa puHa boprncosHa


mailto:irk@mail.ru

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM LIM(POBOM MUpPE BEPOATHOCTb U CTATUCTMKA MpUobpeTatoT
BCE 60/bLUYI0 3HAYMMOCTb, KaK C TOUKWN 3peHUS NMPaKTUYECKUX NPUIOXKEHWUIA, Tak
N X ponu B 06pa3oBaHnM, HEOOXOAMMOM KaX0MYy 4esoBeky. Bo3pacTtaet uncno
npoeccuia, Npy OBMAAEHNN KOTOPbIMU TpebyeTca xopollas 6a3oBas NoAroToBKa
B 00nacTM BepOATHOCTM W CTAaTUCTUKKW, Takas [MOArOTOBKA BaXHa [/
MPOAOHKEHNS 06pa30BaHNA M AN YCreLwHOoW NPodeccnoHaIbHON Kapbepbl.

KaxXablli YenoBeK NOCTOAHHO NPUHUMAET PeLLeHNs Ha OCHOBE UMEIOLLMXCA Y
HEro fJaHHbIX. A Ans 060CHOBAaHHOIO NPUHATUA PeLLEeHNs B YCIOBUAX HeAoCTaTKa
NN N30bITKa NH(OPMAaLMN HEOOXOAUMO B TOM YMC/e XOPOLLO CHOPMMPOBAHHOE
BEPOATHOCTHOE U CTaTUCTUYECKOE MbILL/IEHME.

IMeHHO Mo3TOMYy OCTPO BCTa/la HeobXOAMMOCTb CPOPMUPOBATL Y
06yyatoLLmMXCa PYHKUMOHaNbHYH FPaMOTHOCTb, BK/KOYAKOLLYHO B Cebs B KayecTBe
HEOTHLEM/IEMOW  COCTaBfIAKOWEA  YMEHMe  BOCMPUHMMATb WM KPUTUYECKM
aHa/IM3MpoBaTb MHMOPMaLMIO, NPeACTaBNeHHYIO B Pa3/IMyHbIX (PoOpMax, MOHNUMaTb
BEPOATHOCTHBIA  XapakTep MHOIMX pealbHbIX MPOLLECCOB W 3aBUMCUMOCTEN,
MPON3BOAUTL NPOCTENLLNE BEPOATHOCTHbIE PaCUETbI.

3HaKOMCTBO B Y4eO6HOM Kypce C OCHOBHbIMY MPUHLMNaMu cbopa, aHam3a u
NpefAcTaBNeHNs JaHHbIX U3 Pas/IMyHbIX Cep >XM3HW 06LLEeCTBa M rocyaapcrea
npuobuaet oby4yarolmMxcs K O6LLeCTBEHHbIM WHTepecam. l3yyeHne OCHOB
KOMOWHATOPUKM Pa3BMBAET HaBbIKW OpraHusauum nepebopa v nogcyéra ymcna
BapMaHTOB, B TOM YKC/e B NPUKIAAHbIX 38fa4ax. 3HaKOMCTBO C OCHOBaMu TeOpUK
rpacoB CO34aéT MaTemaTMyecKnii hyHAaMeHT A1 (hopMUPOBaHA KOMMNETEHLNIA B
061aCTN MH(OPMATUKA N UUPPOBLIX TEXHONOTMNIA. TTpU N3YYEHUN CTATUCTUKN U
BEPOSATHOCTM 0borawaloTca MpeacTaB/ieHNs 06y4Yaromxcs O COBPEMEHHOM
KapTUHe Mupa U MeTofax ero WccnefoBaHus, POPMUPYETCA MOHUMaHWE Posn
CTaTUCTUKN KaK MCTOYHMKA COLManbHO 3HAUYMMON MHOPMaLMN 1 3aKNablBatoTCS
OCHOBbI BEPOSATHOCTHOIO MbILLI/IEHNS.

B cOOTBETCTBUM C AaHHLIMWU LeNsMU B CTPYKType nporpammbl y4e6HOro
Kypca «BeposaTHOCTb M CTaTUCTMKa» OCHOBHOIO 06LLEro 06pa3oBaHUs BblAeNeHbI
ClefyroLine Cofep>KaTe/lbHO-MEeTOANYECKME NMHUN: «[pefcTaBfieHne LaHHbIX U
onucaTenbHasa CTaTUCTUKa», «BeposaTHOCTb», «3MEeMEHTbl KOMOWHATOPUKMY,
«BBefieHne B TeOpUIO rpados».

CofepxaHune nuHUN «pefcTaBeHne AaHHbIX U onmncaTte/ibHas CTaTUCTUKa»
C/Y)KUT OCHOBOW [A1A (DOPMMPOBAHUA HaBbIKOB PaboTbl C WH(opmauuein: ot
UTEHWA W WHTeprpeTauum MuHGopmaumm, MpeacTaBfeHHOW B Tabnmuax, Ha



AnarpaMMax u rpaguvkax, Ao céopa, NpeacTaBneHWs W aHanmMs3a fAaHHbIX C
NCMO/Ib30BAHNEM CTATUCTMUYECKUX XapaKTepUCTUK CpeaHMX W  pacceurBaHus.
Pabotad C AaHHbIMK, O6ydvatoLMecs y4yaTCsa CUMTbIBaTb U MHTEPNpPeTMpPOBaTh
[aHHble, BblABUraTb, apryMeHTUpPOBaTb M KPUTMKOBATb MPOCTEWLUME TUMNOTE3bI,
pasMbIWIATL Hag (PakTopamu, Bbi3blBAOLLMMU WU3MEHUMBOCTb, M OLEHUBATbL WX
B/ISIHWE Ha pacCcMaTpPUBaeMble Be/IMUMHbI U MPOLLECCHI.

VHTYUTMBHOE MpefCcTaB/ieHne O CayyaiHOW M3MEHYMBOCTU, UCCNefoBaHue
3aKOHOMEPHOCTEW W TEeHAEHUMA CTaHOBMTCA MOTMBUPYHOLLEA OCHOBOW A/
N3y4YeHUs TEOpUN BepPOATHOCTEW. BOMblUIOE 3HAYeHME WMEKT MpaKTUYecKue
3a[laHus, B YaCTHOCTM OMbITbl C KNacCUYeCKMMM BEPOATHOCTHLIMU MOAENAMMN.

[MoHATVE BEPOSTHOCTM BBOAWUTCA Kak Mepa NpasAonofobus cry4vainHoro
cobbliTnA. Mpu  un3ydeHUM y4yebHOro Kypca obydarowmecs 3HAKOMATCH C
MNPOCTEALUMMIN  METOAAMM  BbIYUCNEHUA  BEPOATHOCTEM B C/y4alHbIX
aKCnepnmMeHTax c PaBHOBO3MOXKHbIMU 3MIEMEHTaPHbIMU ncxodamu,
BEPOATHOCTHbLIMW 3aKOHaMW, MO3BO/IAKOLWMMY CTaBUTb U pellatb 60/1ee CNOXKHbIe
3afa4n. B y4yeOHbI KypCc BXOAAT Haya/ibHble MPeACTaBleHUss O C/yYalHbIX
BE/IMUMHAX M UX YACNOBbIX XapaKTepUCTMKaXx.

B pamkax y4eGHOro Kypca OCYLUECTB/IAETCA 3HAKOMCTBO 0OYy4arowmxcs C
MHOXXECTBaMM M OCHOBHbLIMW OMepauusiMn Haf, MHOXEeCTBaMK, pacCcMaTpuBatoTCs
npumepbl NPUMEHEHNS NS PelleHns 3adad, a Takke WUCNOMb30BaHWUA B APYrux
MaTeMaTUYeCcKMX Kypcax 1 y4ebHbIX npeameTax.

B 7-9 knaccax m3y4yaeTtcsi yuebHbIl Kypc «BeposiTHOCTb M CTaTUCTMKa», B
KOTOpbIA  BXOAAT pa3denbl:  «lpeacTaBneHMe  fAaHHbIX W onucaTeNlbHas
CTaTUCTMKa», «BeposATHOCTb», «JNeMeHTbl KOMOMHATOpUKM», «BBeaeHne B
TEOPUIO rpatioB».

Ha n3yyeHune yyebHoOro kypca «BeposaTHOCTb U cTaTucTnka» otsoamtca 102
yaca: B 7 knacce — 34 yvaca (1 yac B Hegeno), B 8 knacce — 34 vaca (1 vac B
Hefento), B 9 knacce — 34 yaca (1 yac B Heflento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

MpefcTaBneHne faHHbIX B BUAe Tabniuu, gnarpaMm, rpafukos. 3anosiHeHve
Tab/my, YTEHME W TMOCTPOeHWe [AmarpamMm (CTONOUMKOBBLIX (CTOMGYATBLIX) W
KpyroBbIX). UTeHne rpakoB peasibHbIX MPoLeccoB. 3BneveHne nHpopmauumn 13
Amarpamm 1 T1abnuu, UCrosb3oBaHue U NHTepnpeTaums AaHHbIX.

OnucatenibHas CTaTUCTMKA: CpeAHee apugMeTMyeckoe, MeuaHa, pasmax,
Hanbo/bllee M HaMMeHblUee 3HayeHWs Habopa YMCNOBbIX [AaHHbIX. [prMepsbl
C/yY4aHOM N3MEHYMBOCTMW.

CnyyaiiHblii 3KcnepuMeHT (OMbIT) U cny4valiHoe Co6bIThe. BeposaTHOCTb U
yacToTa. POnb Ma/IoBEPOATHBIX M NPaKTUYECKN LOCTOBEPHbIX COOLITMIA B MPUPOJe
1 B 0bLlecTBe. MOHeTa 1 UrpasbHas KOCTb B TEOPUW BEPOSTHOCTEN.

pah, BepwmHa, pebpo. CTeneHb BepwMHbL. Yucno pébep n cymmapHas
CTeneHb BeplUWH. pefcTaBneHne 0 CBA3HOCTW rpada. Llenn n umknbl. MyTtn B
rpacax. O6xon rpacga (siMnepoB nyTb). lNMpeactaBneHMe 06 OPUEHTUPOBAHHOM
rpace. PelLeHne 3a4a4 ¢ MOMOLLBHO rpadqos.

8 KJIACC

MpeacTaBneHne JaHHbIX B BUAE Tabnuu, gnarpamm, rpakos.

MHOXeCTBO, 3/1eMEHT MHOXXeCTBa, MOAMHOXecTBOo. Onepaunn  Hafg
MHOXeCTBaMW: 00befMHeHME, MNepeceveHne, fonosHeHne. CBOMCTBA ornepami
Hall MHOXecTBaMu: TMepeMecTUTENbHOe, COYeTaTeNlbHOe, pacnpenenuTenbHoe,
BK/IHOYEHMSA. MICNOMb30BaHME TpauyecKkoro MpefCcTaB/IEHUS MHOXECTB  [/1S
OMmMcaHnsa peasibHbIX NPOLECCOB N ABMIEHWNIA, NPW PeLLeHMI 3aau.

3mepeHne paccemBaHMA [aHHbIX. [ucnepcus n CTaHOAAPTHOE OTK/IOHEHMe
4MC/OBbIX HABOPOB. [marpamma paccenmBaHus.

AneMeHTapHble COBbLITMS  CnyyaliHOro onbiTa.  ChnyuvaiiHble  COObITUS.
BeposATHOCTM  COObITMIA.  OnbITbl € PaBHOBO3MOXHbIMW  3/1EMEHTaPHbLIMM
cobbITuAMK. CnyyaliHbld BbI6op. CBA3b MeXAY ManoBepOSTHbIMA M NMPaKTUYECKM
[A0CTOBEPHBLIMU COBLITUAMM B NPUPOLE, OOLLIECTBE M HayKe.

HepeBo. CBoilcTBa [epeBbeB: eAMHCTBEHHOCTb MYTKW, CYLECTBOBaHMWE
BUCSAYEN BEPLUMHBI, CBA3b MEXAY YMC/IOM BEPLUMH K ymcnom pébep. Mpasuio
YMHOXeHUS. PelleHne 3aaa4 ¢ MOMOLLbIO rpados.

MpoTMBOMONOXHbIE cOObITUA.  OAunarpamma Juinepa. OObeAnHeHWE U
nepeceyeHne COObITMIA. HecoBMeCTHble  CO6bITUA.  Popmyna  CNOXKeHWS
BEPOATHOCTEN. YCMOBHAsA BepPOATHOCTb. [1paBUIO YMHOXEHUs. HesaBucuMble
cobbITnA. lpeacTaBneHne 3KCNepuMeHTa B BUAe fAepeBa. PelleHve 3afady Ha



HaxoXJeHne BepOsSiITHOCTEM C MOMOLLbIO [JepeBa C/y4yalHOro 3KCMepPUMEHTa,
anarpamm Jinepa.
9 KJIACC

MpefAcTaBneHne  AaHHbIX B BUMAe  Tabnuu, Auarpamm,  rpagmkos,
NHTeprpeTauns faHHbIX. UTeHne 1 NocTpoeHue Tabnuuy, gnarpaMm, rpadMkos Mo
peabHbIM AaHHbIM.

MepecTaHOBKK 1 hakTopuan. CoyeTaHMst U YACIO COYeTaHU. TPeyrofbHUK
Mackans. PelueHne 3aa4y ¢ MCNO/Ib30BaHMEM KOMOUHATOPVIKN.

CeomeTpuyeckas BepOATHOCTb. Cry4yailHbl BbIOOP TOYKM M3 Urypbl Ha
NIOCKOCTU, N3 OTPEe3Ka U U3 Ayrn OKPY>KHOCTMU.

WMcnbiTaHne. Ycnex u Heyaada. Cepusi MUCMbITaHWA [0 NEpPBOro Yycrexa.
Cepva uCnNbITaHUA BepHynnn. BeposaTHOCTU COBLITUIA B Cepun  UCMbITaHWIA
bepHynnw.

CnyyariHast BenM4YMHaA W pacnpefeneHne BeposiTHOCTe. MaTemartmyeckoe
oXufaHve n gucnepcua.  lpumepbl  MaTemMaTUYeCKoro  OXuaaHWa  Kak
TEOPETUYECKOrO CpeaHero 3HayeHWs BennyuHbl. MaTemaTMyeckoe OXKuaaHue u
AnCrepcus  CnyvarMHOW BENMYMHBI  «4YMC/IO YCMEXOB B CEPUM  MCMbITaHUI
BepHynnm».

[MoHATME 0 3aKOHe 60MbLUMX Ymnces. VI3mepeHne BepOATHOCTEN C NMOMOLLbHO
4acToT. PO/Ib 1 3HaYeHWe 3aKoHa 60/bLUINX YMCeN B NPUPOAE M 06LLEeCTBeE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE Ppe3yJbTaThl OCBOEHWS Mporpammbl Y4eOGHOro Kypca
«BeposATHOCTb U CTaTUCTUKa» XapaKTepU3YHTCA:

1) narpuoTHYecKoe BOCIIMTAHME:

NPOABMIEHNEM WHTepeca K MNPOLW/IOMY W HacTOSAWEMY POCCUMIACKON
MaTeMaTWKKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTUMDKEHUSM  POCCUMCKUX
MaTeMaTUKOB N POCCUMCKON MaTEMATUYECKOWN LUKOMbI, K WUCMO/b30BaHUIO 3TUX
AOCTUXKEHWNIA B APYTNX HayKaX WU NPUKNagHbIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

rOTOBHOCTbO K BbIMO/IHEHMIO 06A3aHHOCTEN FpaXKaaHUHa U peannsauumn ero
npas, MpeAcTaBfieHMEM O MaTemMaTUYecKMX OCHOBaxX (DYHKLMOHMPOBaHUSA
Pa3NYHbIX CTPYKTYP, SIBMEHMIA, nNpoLesyp rpaxaaHcKoro obulectsa (Hanpumep,
BbIGOPbI, OMPOChI), TOTOBHOCTLIO K 0OCYXX/AEHUIO 3TUYECKUX NPO6/IEM, CBA3AHHbIX
C MNPaKTUYECKUM MNPUMEHEHVMEM AOCTMXKEHWUA HayKM, OCO3HAHMEM BaXXHOCTU
MOPa/IbHO-3TUYECKUX NPUHLMUIMOB B AeATeNIbHOCTN YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTWBHOE Y4yacTMe B pPELUEHMM NPaKTUYECKMX 3aaad
MaTeMaTMUeCKO HanpaB/fEHHOCTM, OCO3HAHWEM BaXKHOCTM MaTeMaTMYeCcKoro
006pa3oBaHNA Ha MPOTSHKEHUU BCEM XXMU3HW ANS YCMNELIHON MpodecCcroHabHOM
AEeATENbHOCTN N Pa3BUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHMEM NHANBUAYA/IbHOW TPAEKTOPMM 06Pa30BaHNA 1 XXU3HEHHBIX M1aHOB C
YYETOM JINYHBIX MHTEPECOB U 06LLECTBEHHbIX NOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

CMOCOOHOCTBID K 3MOUMOHA/IbBHOMY W 3CTETUYECKOMY  BOCMPUATUIO
MaTeMaTUYeckmx O0OBLEKTOB, 3aday, PELUEHWI, PacCy>XAEHWA, YMEHUI BUAETb
MaTeMaTU4eCKME 3aKOHOMEPHOCTU B NCKYCCTBE,

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpueHTaumnelr B [eATEIbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeAcTaBneHMn 06 OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BMTUS Ye/IOBEKA, MPUPOAbl U
06LLeCTBa, MOHMMaHMEM MaTeMaTMUECKON HayKM KaK Cdepbl 4YenoBeYecKoM
[leATENbHOCTI, 3TanoB e€ pasBUTUSA U 3HAYMMOCTU AN PasBUTUA LMBUIU3ALLNN,
OBNIAIEHNEM A3bIKOM MaTeMaTUKM U MaTeMaTUYECKOWN Ky/NbTYpPOM Kak CPefCcTBOM
MO3HaHWA MUpa, OBMAJEHNEM MNPOCTENLLIMMM HaBblKaMW WCCeA0BaTe/IbCKOM
[leATeNbHOCTH,



6) ¢usuyeckoe BocnuTaHue, (POopMHpPOBaHHE KYJIbTYPHI 310POBbS H
IMOIIUMOHAJBHOI'O 6J13FOH0qul/lﬂ:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4ecKue 3HaHMS B MHTEpecax CBOEro
300pOBbSi, BeAEHWs  3[0pOBOr0  06pasa  >KWM3HW  (3[A0POBOE  MUTaHUE,
cOaNaHCUPOBaHHbIA  PEeXUM  3aHSTUIA W OTAbIXa, PerynspHas ¢u3nyeckas
aKTMBHOCTb), C(HOPMMPOBAHHOCTbIO HaBblKa peqnekcun, NpPUsHaHWEM CBOEro
MpaBa Ha OLLUMOKY 1 TaKOro XXe NnpaBa fIpyroro YenoBekKa;

7) K0JI0THYECKOE BOCITUTAHHE:

OpUWEeHTaLMel Ha NPUMEHEHME MaTeMATUYECKNX 3HAHWI NS peLLeHns 3aaad
B 06/1aCT COXPAaHHOCTM OKPYXKatoLLein cpefbl, NAaHWPOBaHMS MOCTYNKOB U
OLIEHKM WX BO3MOXHbIX MOCMEACTBUIA AN OKPY>KatoLleid cpefbl, OCO3HaHWEM
rno6asbHOro XapakTepa 3KOM0rM4Yeckmx npobaem 1 nyTeit NX peLleHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpenbl:

FOTOBHOCTbIO K [e/ACTBMAM B YC/OBUSIX HEOMNPeAeNéHHOCTM, MOBbILUEHUIO
YPOBHSI CBOEI KOMMETEHTHOCTM Yepe3 NPaKTUYeCKYo AedTeNbHOCTb, B TOM Yuc/e
YMeHWe Y4nTbCs Y APYruX Ntofieil, NpuobpeTaTb B COBMECTHOM [AesTeNbHOCTM
HOBble 3HaHWSI, HaBbIKN 1 KOMMETEHLMN 13 OMbITa APYruX;

HEeo6X0AMMOCTbIO B (DOPMMPOBAHMM  HOBbIX 3HaHWIA, B TOM uucne
(hopMynMpoBaTh Uaen, MOHATUS, TMNOTe3bl 06 06bLEKTAX U ABNEHNSIX, B TOM UnC/e
paHee HeW3BECTHbIX, 0CO3HaBaTb [JeUUUTbI  COOGCTBEHHbIX 3HaHWUA U
KOMMETEHTHOCTEl, NaHNPOBAaTb CBOE Pa3BUTUE;

CMOCOBHOCTbIO  0CO3HAaBaTb  CTPECCOBYHD — CMTYalMi,  BOCMPUHUMATb
CTPECCOBYIO CUTYalMKO KaK BbI30B, TPeOYIOLWMIA KOHTPMEP, KOPPEKTUPOBaTb
MPUHMMaeMble PeLLeHNst U AelAicTBUSA, (HOPMY/NMPOBaTb W OLEHMBATb PUCKU U
nocneacTBms, hopMUPOBATbL OMbIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JlornyecKue 1eiCcTBUA:

e BbIB/IATL U XapaKTepn3oBaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUYeCKmX
OObEKTOB, MOHATWUIA, OTHOLLEHWA MeXAY MOHATUAMMK, (OPMYINPOBaTb
onpegeneHuss  NOHATWIA,  YCTaHaBNMBaTb  CYLUECTBEHHbIA  MPU3HaK
Knaccugukaumm, OCHOBaHUA /19 0000LEHUA W CpaBHEHWSA, KPUTEPUN
MPOBOAVMMOrO aHan3a;

e BOCMPWHMMATL, (POpPMY/NMpOBaTb U MNPeobpas’oBbiBaTh  CYXKAEHUS:
yTBEpPAUTE/IbHbIE W OTPULATeNbHbIE, eAWHWYHbIe, YacTHble N 06LUMe,
YCNOBHbIE;



BbIABNATL ~ MaremaTuyeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
NpoTMBOpeuns B (hakTaxX, [aHHbIX, HabMOLEHNAX W YTBEPXAEHMSX,
npegnaraTb KpUTEPUN 415 BbISIBNIEHNS 3aKOHOMEPHOCTEN 1 NPOTUBOPEUNIA;
[enatb BbIBOAblI C WCMO/Ib30BaHWEM 3aKOHOB /IOMMKW, [efyKTUBHbIX W
NHAYKTUBHBIX YMO3aK/TKOUEHWIA, YMO3aK/IKOUEHWIA M0 aHa/lornu;

pasbupaTtb AOoKasaTeNlbCTBa MaTeMaTUYeCKMX YTBEpXKAeHW (npsiMble 1 OT
MPOTMBHOI0), MPOBOAMTL CaMOCTOATE/IbHO HEC/IOXHbIE [0Ka3aTe/IbCTBa
mMaTemaTuyeckmx (PakToB, BbICTpauBaTb aprymeHTauuio, MNpUBOANUTb
MPYMeEPbI U KOHTPNPUMepPbI, 060CHOBbLIBATb COOCTBEHHbIE PACCYXKAEHUS;
BbIGMpaTb CMNocob pelwleHnUs yyebHOW 3agaym (CpaBHMBATb HECKO/bKO
BapMaHTOB pelUeHns, BbloMpaTb Haubonee MOAXOAAWMIA C  YYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCNONb30BaTb BOMPOCHI KakK WCCNeA0BaTeNbCKUA UHCTPYMEHT MO3HAHWUS,
(hopMynnpoBaTb BOMPOCHI, (UKCUPYIOLLME MPOTUBOPeYMe, nNpobnemy,
CaMOCTOATEe/IbHO  YCTaHaB/MMBaTb WMCKOMOe W  AaHHOe, (hopMUpOBaTb
rmnoTesy, apryMeHT1POBaTb CBOKO MO3ULMIO, MHEHWE;

MPOBOAUTL MO CaMOCTOSTe/IbHO COCTaB/IEHHOMY [M/1aHy HEC/I0XKHbIN
3KCMEPUMEHT, HEOO0/bLLIOE NCCe0BaHME MO YCTaHOB/IEHNIO OCOBEHHOCTEN
mMaTeMaTU4eckoro o6bekTa, 3aBUCMMOCTEN 0O BEKTOB MeX Ay CO60iA;
CaMOCTOATE/IbHO (hOpMYNMPOBaTh 0606LLEHNS M BbIBOAbI NO pe3y/bTaTam
NMPOBeAEHHOr0 HabnaeHNs, UCCnefoBaHUs, OLEHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX pe3y/ibTaToB, BbIBOAOB U 0606LLEHNIA;

MPOrHO3MpoOBaTb BO3MOXHOE pa3BUTME MNpoLecca, a TaKKe BblABUraTh
MPesAnosIoXKEHNA O ero PasBUTUM B HOBbIX YCIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BbISIBNATb HEAOCTaTOMHOCTb W M3ObITOYHOCTb MH(OPMaLUK, OaHHbIX,
HeobX0AMMbIX A1 PeLLeHNs 3aaaun;

BbIOMpaTb, aHaM3MpoBaTb, CUCTEMATM3MPOBATb W WHTEPMPETMPOBATb
MHOPMAaLMIO pas3yHbIX BUAOB 1 )OpPM NPeACTaBNEHNS;

BbIOMpaTb (hopMy MpeacTaBfeHWs WHQoOpMauMM 1 UANKCTPMPOBaTh
pellaemble 3afayn CXemamu, [AuarpaMmamu, WHON rpauMkod n  ux
KOMOUHaLmsamu;

OLEeHMBaTb HAAEXHOCTb WHMOPMaUMM MO KPUTEPUSM, MPEASIOXKEHHbIM
yumtenem uam chopmynmpoBaHHbIM CaMOCTOSTENBHO.

KoMMmyHHMKaTHBHBIE YHHBeEpPCAJIbHbIC Y4eOHbIe N1eliCTBHA:

BOCNPUHNMaTb U CbOpMy]'II/IDOBaTb CyXaeHunda B COOTBETCTBUN C YC/TIOBUAMMU
n uenamm 06I.Ll|eHI/IF|, ACHO, TOYHO, rPaMOTHO BblpaXKaTb CBOKD TOYKY 3PEHUA



B YCTHbIX U MUCbMEHHbIX TeKCTax, fJaBaTb MOACHEHWA MO XOA4Y peLleHns
3a/1a4n, KOMMEHTUPOBATb NOJTYYEHHbIV pe3ynbTar;

B X0fe 00Cy>KaeHNsa 3aaaBaTb BOMPOCHI MO CYLLECTBY 06CYXX4AaeMOMW TEMbI,
Npo6/eMbIl, PeLIaeMOoi 3alayun, BbiCKasblBaTb UAEW, HaLENEeHHbIE HA MOUCK
PELleHNs, COMOCTaBNATb CBOM  CYXAEHMA C  CYXAEHMAMM  OPYrux
YYaCTHUKOB AManora, 06Hapy)XuBaTb pa3/inymMe WU CXOACTBO MO3NLUUA, B
KOPPEKTHOM (hopme hopMynnpoBaTb pa3HOrn1acus, CBOM BO3PaXKEHUS,
npeacTaBnATb pe3ynbTarhbl peLueHns 3afaun, 9KCMepuMmeHTa,
nccnefoBaHns, MPoeKTa, CaMoCTOATE/IbHO BblOMPaTh hopMaT BbICTYMIEHNS
C Y4ETOM 3a7a4 nNpe3eHTaLun 1 0COBEHHOCTEN ayAnTOpPUN;

MOHUMaTb M UCMO/b30BaTb NPEMMYLLECTBA KOMaHAHOW U MHANBUAYAIbHOM
paboTbl MPU peLleHNn Y4ebHbIX MaTeMaTMYeCKUX 3aauy;

MPUHMMATL LieSlb COBMECTHON [eATeNIbHOCTKW, MMaHMPOBaTb OpraHM3auuio
COBMECTHO paboTbl, pacnpeaensdTs BuAbl paboT, [A0roBapmBaThCA,
06CcyX/aaTb npoLecc u pesynbtar paboTbl, 0600WaTh MHEHUS HECKOMbKUX
noaen;

yyaCcTBOBaTb B TpynmnoBbIX dopmax paboTbl (06CyXAeHUs, 06MeH
MHEHUAMW, MO3rOBble LUTYPMbI U APYriue), BbINOMHATL CBOKO YacTb PaboThl
N KOOPAMHMPOBaTb CBOWM AEWCTBMS C [APYrMMW  YNeHamMu  KOMaH[bl,
OLIEHMBaATb KayecTBO CBOEro BK/afda B 00WMIA NPOAYKT MO KPUTEPUSIM,
CthopMyIMPOBaHHbIM YYaCTHUKaMW B3aUMO/ENCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATE/IbHO COCTaB/ISATb MJ1aH, a/ifOPUTM peLleHns 3agadnm (UM ero
4yaCTb), BblGUpaTb CMNOCO6 pelleHns C YYETOM MMEOLLMXCS PecypcoB U
COOCTBEHHbIX BO3MOXHOCTEW, aprymMeHTMpoBaTb W  KOPPEKTUpOoBaTb
BapMaHTbl PELLEHWNI C YH4ETOM HOBOW MH(hOPMaLUN.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BNazeTb CNoco6amm camonpoBEpPKU, CAaMOKOHTPO/S MPOoLIecca U pe3ynbTara
PELLEHMst MaTeMaTUYECKO 3aauu;

npeasuaeTb TPYAHOCTY, KOTOPbIE MOTYT BO3HWUKHYTh NPU PELLIEHUN 3aauMn,
BHOCWTb KOPPEKTVBbI B AESTENbHOCTb HA OCHOBE HOBbLIX OBCTOSITE/NLCTB,
HalileHHbIX OLUMGOK, BbISBNEHHbIX TPYAHOCTEN;

OLIEHMBATb COOTBETCTBME pe3ynbTaTa AesTe/lbHOCTM NMOCTaB/EHHON Lenun 1
YC/OBUAM, OOBACHATb MPUYMHBI AOCTUXKEHWSI WU HE[OCTMXKEHUS LIENN,
HaX0AMTb OLUMOKY, AaBaTb OLEHKY NPYOOPETEHHOMY OMbITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K KoHUy o06y4yeHMss B 7 kjaacce O00yYatOLIMACA MONY4YUT CedytoLume
NpeAMETHbIE pe3y/bTaTbl:

UntaTb WHGOpMauUMio, NpeAcTaBNeHHYD B Tabnuuax, Ha [Juarpammax,
NpeacTaBNATb AaHHble B Buae Tabnul, CTPOUTbL Auarpammbl (CTONOGUKOBbIE
(cTon6uaTble) U KPYroBble) MO MacCMBaM 3HAYEHWIA.

OnucbiBaTb U MHTEPNPETUPOBaTb  peasibHble  YWUCNOBble  [laHHbIE,
NpefcTaB/eHHbIE B TabnMLUax, Ha agnarpaMmmax, rpafukax.

Mcnonb3oBaTb ANs ONUCaHWUA AaHHbIX CTaTUCTUYECKME XapaKTepPUCTUKW:
cpefiHee apumeTMyeckoe, MefmaHa, Hambonbllee W HaMMeHbLUee 3HaueHus,
pasmax.

MmeTb npeacTaBneHWe O CAy4valHOMW WM3MEHUMBOCTM Ha MpUMepax LeH,
(PM3NYECKNX BENNYMH, aHTPOMOMETPUYECKUX [aHHbIX, UMETb MPEeACTaBlEHME O
CTaTUCTMYECKOWN YCTOMUYNBOCTMN.

K KoHUy o06y4yeHMss B 8 kiacce O00yuvatOLUMIACA MONYYUT CnefytoLume
NpeAMETHbIE Pe3ybTaThbl:

M3Bnekatb U Npeobpas3oBbiBaTb MHGOPMaLMIO, NPeACTaB/eHHYHO B Buae
Tabnuu, gnarpamm, rpaMkoB, NPeAcTaBNAaTb AaHHble B BUAE Tabnuy, Avarpamm,
rpaduKos.

OnucbiBaTh [aHHble C MOMOLLUBH CTAaTUCTUYECKUX MOKasaTenein: cpeaHux
3Ha4YeHWn N Mep paccemBaHus (pa3max, AMCNepcus U CTaHAAPTHOE OTK/IOHEHME).

HaxoauTb 4acTOTbl YMCNOBBIX 3HAYEHWUI U YacTOTbl COOLITUIA, B TOM YKCne
Mo pesynbTaTaM U3MEPEHNI 1 HAGNHOAEHWIA.

HaxoauTb BepOATHOCTM CAy4daliHbIX COObITWIA B ONbITax, 3Has BEPOATHOCTY
3NEMEHTAPHbIX COObITMIA, B TOM 4MC/e B OMblITax C PaBHOBO3MOXHbIMM
3NEMEHTaPHbLIMU COOLITUAMMU.

cnonb3oBaTb rpaguyueckme Mofenn: AepeBO C/yYalHOro 3KCMNepuMeHTa,
Anarpammbl Jiinepa, Ymcnosas npsmas.

OnepvpoBaTb  MOHATMSIMW:  MHOXECTBO,  MOAMHOXECTBO,  BbIMOMHATb
onepauMnM Hag MHOXECTBaMMW: 00beAUHEHMe, MepeceyeHne, [AOMOSHEHMe,
MNepPeYnCnsATb 3/1eMEHTbI MHOXKECTB, NPUMEHSTb CBOMCTBA MHOXECTB.

Mcnonb3oBaTb rpamyeckoe npeacTaBfeHNe MHOXECTB W CBSA3E MeXy
HUMW AN ONCaHUA NPOLIECCOB U SBNEHWIA, B TOM YMCE NPY PELLEHUN 3aday U3
APYrnX y4ebHbIX NPeaMETOB U KYpPCOB.

K KoHUy o06y4yeHMss B 9 kiacce OOyuvatOLLMIACA MONY4YMT CchedyoLme
NpeAMETHbIE Pe3y/nbTaThbl:

M3BnekaTb © npeobpas3oBbiBaTb MH(OPMaLMIO, MPEACTaBMEHHYD B
PasINYHbIX WUCTOYHMKaX B BuAe Tabnuu, Auarpamm, rpauMkos, MpeacTaBnATb
[aHHble B BMAe Tabnuy, gnarpamm, rpaKkos.



Pelwatb 3afjays oOpraHuM30BaHHbIM MepebopoM BapuaHTOB, a Takke C
MCMO/Ib30BaHNEM KOMOMHATOPHBIX NPaBui U METOLO0B.

Vcnonb3oBaTb OnucatesibHble XapakTePUCTUKM A/ MacCMBOB UMC/IOBbIX
[aHHbIX, B TOM YK1C/e CpeaHMe 3HaYeHNs 1 Mepbl paccenBaHus.

HaxoanTb 4acTOThbl 3HaYeHWIn N YaCTOTbl COOLITUA, B TOM YWC/E NOMb3YACH
pe3ynbTaTamu NPOBeAEHHbLIX U3MEPEHUIA U HaBMOLEHNIA.

Haxoantb BEpOATHOCTM CNnyYalHbIX COObITUIA B U3YYEeHHbIX OMbITaX, B TOM
yncnie B OMblTax C PaBHOBO3MOXHbIMW 3/IEMEHTaPHbIMW COOLITUAMU, B CEpUsX
MCNbITaHWIA O NEPBOro ycrnexa, B cepuax UcnbitaHuin bepHynn.

IMeTb npefcTaBneHWe O CAy4yalHOM BeMUMHE W O  pacnpegeneHnm
BEpPOATHOCTEMN.

ViMeTb npeacTaBneHVe O 3aKOHe OO0/bLUMX 4YMCEel KaK O MpPOsBIEHUN
3aKOHOMEPHOCTW B C/lyHaiHOW M3MEHUMBOCTM M O POSIN 3aKOHa BOMbLUMX YMCeN B
npupoae v obLlecTse.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnunoteka LIOK
1 MpeAcTas/eHe AaHHbIx ! 2 https://m.edsoo.ru/7f415fdc
bnbnuoteka LLOK
2 Onucatenbhas cratneTika 8 1 https://m.edsoo.ru/7f415fdc
5 bnbnuoteka LLOK
3 CyHaiHas USMEHMBOCTb 0 1 https://m.edsoo.ru/7f415fdc
bnbnuoteka LLOK
4 Bacpenue b Teopuio rpathos 4 https://m.edsoo.ru/7f415fdc
5 BeposATHOCTb 1 YacToTa C1y4aiHoro 4 1 bubnunoteka LIOK
cob6bITUA https://m.edsoo.ru/7f415fdc
. bnbnuoteka LLOK
6 0606LLEeHME, crCTEMATM3ALMA 3HAHUIA 5 2 httos://m.edsoo.ru/7fA15fdc
OBLEE KOJTMYECTBO YACOB IO NMPOrPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
bubnunoteka LIOK
! MosTopeHme kypea 7 knacca 4 https://m.edso0.ru/7f417fb2
5 OnucartenbHada ctaTucTuka. PaccensaHue 4 Bubnuoteka LIOK
JaHHbIX https://m.edsoo.ru/7f417fb2
bubnunoteka LLOK
3 MHoxectsa 4 https://m.edsoo.ru/7f417fb2
o bubnunoteka LLOK
4 BepoATHOCTb Cly4aintHOro cobbITA 6 1 https://m.edsoo.ru/7f417fb2
bubnunoteka LLOK
> BaeAetme B Teopyito rpachos 4 https://m.edsoo.ru/7f417fb2
. bnbnuoteka LLOK
6 CryqaitHble CoobITHA 8 https://m.edsoo.ru/7f417fb2
. bnbnuoteka LLOK
7 0606LLEeHME, crcTEMATM3ALMA 3HAHUIA 4 2 httos=//m.edsoo.ru/7fA17fb2
OBLEE KOJTMYECTBO YACOB IO NMPOrPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
bubnunoteka LIOK
! MosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bubnunoteka LLOK
2 SNEMEHTL! KOMOUHATOPUKI 4 1 https://m.edsoo.ru/7f41a302
3 "eomeTpuyecKas BEPOATHOCTb 4 bubnmoteka LIOK
P P https://m.edsoo.ru/7f41a302
bnbnuoteka LLOK
4 VicbITaris bepHyni 6 ! https://m.edsoo.ru/7f41a302
5 bnbnuoteka LLOK
° Chysaitas senuunHa 6 https://m.edsoo.ru/7f41a302
bubnunoteka LIOK
6 O60buieHne, KOHTPON® 10 . https://m.edso0.ru/7f41a302
OBLIEE KOJIMYECTBO YACOB N0 NPOIrPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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MNOACHUTEJBHASA 3AIINCKA

Mporpamma Mo MHMOPMaTNKe Ha YPOBHE OCHOBHOIO 00Liero obpasoBaHus
COCTaB/leHa Ha OCHOBe TpebOBaHWI K pe3ynbTaTaM OCBOEHWS OCHOBHOM
06pasoBaTe/ibHOM Nporpammbl OCHOBHOI0 06LLero 06pa3oBaHus, NPeAcTaBNeHHbIX
B ®IOC 000, a Takxke (heaepanbHO paboyeit NporpaMMbl BOCIUTaHKS.

Mporpamma no uWHMOpMaTMKe [OaéT npefcTaB/eHWe O LUensax, ooulen
cTpaTermm 06yYeHWs, BOCMUTAHUA W pPa3BUTMA 00y4arOLMXCS CpeacTBaMu
NHOpMaTUKM Ha 6a30BOM YPOBHE, YCTaHaB/MBAET 00sA3aTeNbHOe MpeaMeTHOe
COZiepXKaHwue, npefycMaTpmrBaeT ero CTPYKTYpUpOBaHKMe No pasgenam u TeMam.

Mporpamma no MHgopmaTrKe onpeaensieT KoNMYecTBeHHbIe Y Ka4eCTBEHHbIe
XapaKTepUCTUKN Y4ebHOro MaTepuana Ana Kakaoro roga nsyyeHus, B TOM Yucne
ANA coflep>KaTeNlbHOro Haro/IHeHWs! PasHOro Buaa KOHTPONA (NMPOMEXYTOYHOW
aTTecTaymm obyyaromxcs, BCEPOCCUMMNCKUX MPOBEPOYHbIX pabor,
rocylapCTBEHHOW MTOrOBO aTTecTauun).

MporpamMma Mo MHMOPMATUKE ABMSETCA OCHOBOW A1  COCTaB/IeHUS
aBTOPCKMX Y4YebHbIX NporpaMm, TEMaTUYeCKOro NiaHMpoBaHNA Kypca yUuTenem.

LlensMn  n3yyeHWs MH(OPMaTUKM Ha YPOBHE OCHOBHOrO  0OLLEero
06pa3oBaHnA ABNAOTCA:

(hopmMmMpoBaHNe OCHOB MMPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAyKN WHGOPMATUKKN, AOCTVDKEHUAM Hay4YHO-TEXHUYECKOrO
nporpecca M OO6LLECTBEHHON MNPAKTUKK, 3a CYET pasBUTUS NpPeAcTaB/eHUiA 06
MH(OPMaLMN KaK O BaXXHENLLeM CTpaTermyeckoM pecypce pasBUTUS JIMYHOCTW,
rocyfapcrtea, 0OLLeCTBa, MOHWMAHWA pPOAN  UH(OPMALMOHHBLIX NPOLIECCOB,
NH(OPMaLMOHHBIX PeCcypcoB M MH(OPMALMOHHBLIX TEXHONIOTUIA B YCIOBUAX
LMQPOBOIA TpaHCHOpMaLMN MHOTMX CeP XKU3HM COBPEMEHHOTO OOLLLECTBA;

obecrneyeHve YCOBWIA, CrOCOOCTBYIOLLMX PasBUTUIO alrOPUTMUYECKOTO
MbILL/IEHNS KaK HEeobXo4MMOro YCnoBus MNPOMEeCCUOHaNIbHON AedaTeslbHOCTU B
COBPEMEHHOM WHM{OPMaLMOHHOM 00LlecTBe, Npeanonarakowero CrnocobHOCTb
obyuatoLLerocsi pasbuBaTb C/IOXKHble 33fadnm Ha 6oniee npocTble MoA3afayun,
CpaBHMBaTb HOBble 3aayy C 3ajaqyaMu, PeLlEHHbIMK paHee, onpeensaTb warn ais
AOCTUDKEHUSA pe3y/ibTaTa M Tak fasee;

(hopMMpOBaHME W pa3BUTME KOMMETEHUMIA obyuvaroulmxca B 061acTu
MCNONb30BaHUA MH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHONOIWIA, B TOM YMUC/e
3HAHWA, YMEHWN W HaBbIKOB pPaboTbl C MHGopMaumend, NPorpaMMMpoOBaHNS,
KOMMYHMKaUMM B COBPEMEHHBLIX LM(POBLIX Cpefax B YCNOBMSAX 0bGecrneyeHus
NH(OPMaLMOHHOK 6€30NacHOCTU IMYHOCTK 06YyYatoLLEerocs;

BOCNUTaHMe OTBETCTBEHHOIO U M36MpaTeSIbHOr0 OTHOLLIEHUA K MH(hopMaLmm
C YYETOM MpPaBOBbIX U 3TUYECKMX aCMeKTOB eé pacnpoCTpaHeHUs, CTPEM/IEHNS K
MPOAO/MKEHNIO 06pa3oBaHNA B 06/1aCTU  UH(OPMALUMOHHBLIX TEXHONOTUA W©



co3ufaTeNnbHOM [eATeNlbHOCTU C  MNPUMEHEHWEM CPeACcTB  MH(OPMaLMOHHbIX
TEXHOMNOTUIA.

MHhopmaTnka B OCHOBHOM 006LLieM 06pa30BaHUN OTPaXKaeT:

CYLWHOCTb  MHMOPMATUKM  KaK Hay4yHOW  AUCUMMANUHBI,  U3ydatoLLei
3aKOHOMEPHOCTW NPOTeKaHUsA 1 BO3MOXKHOCTM aBTOMaTM3aunM NHPOPMaLMOHHbIX
MPOLLECCOB B Pa3/IMYHbIX CUCTEMAX;

OCHOBHble ~ 00/1aCTM  MPUMEHEHUA  MH(OPMATUKK,  MpeXae  BCEro
NH(OPMaLMOHHbIe TEXHONOTNK, YNpaB/eHNe 1 colpnanbHyo cdepy;

MEXANCLUMNIVHAPHBIA ~ XapakTep MHMOPMATUKM U MH(DOPMAaLNOHHOM
[eATeIbHOCTW.

N3yyeHre  WMHMOPMATMKM  OKas3blBaeT  CYLLECTBEHHOE  BAWAHME  Ha
(hopmMmupoBaHME MUPOBO33PEHUS 00YYaOLLErocs, €ro >KU3HEHHYH MNO3ULKIO,
3aKfagblBaeT  OCHOBbl  MOHUMAHUA  MNPUHUMMOB  (PYHKUMOHWPOBAHUS U
1CMOMb30BaHUA MHOPMALMOHHBLIX TEXHOMIOMMIN KaK HEOBXOAMMOro MHCTPYMEHTA
NpakTUYeckn 6O [eATeNlbHOCTM W OAHOro U3 Hambosnee 3HAYMMBbIX
TEXHO/IOTUYECKMX  [OCTVMXKEHWA  COBPEMEHHOW  umBMAM3aumMn.  MHorue
NpeAMETHbIE 3HAHWUA U CroCcoObl AeATeNIbHOCTM, OCBOEHHbIE 06y4vatoWMMmUca npu
N3YyYeHUN NHJOPMATUKK, HAXOAAT NPUMEHEHME KaK B paMKax 06pa30BaTe/lbHOro
npouecca nNpuv M3YyYeHUU ApYyrux npeaMeTHbIX 061acTeil, TaKk U B WHbIX
YKM3HEHHbIX CUTYyaLMsiX, CTAHOBATCA 3HAYUMMbIMU A/ (POPMUPOBaHUSA Ka4vyecTs
NMYHOCTK, TO €CTb OPWEHTUMPOBaHbI Ha (OPMUPOBaHME MeTanpPeaMeTHbIX W
NMYHOCTHbIX Pe3y/IbTaToB 06YyYeHUS.

OcCHOBHbIe 3afa4ymn yyebHoro npegmerta «VHpopmaTuka» — chopMmpoBatb y
0byyaroLmxcs:

MOHWMaHMe MPUHLUMMNOB YCTPOMCTBA M  (DYHKUMOHMPOBaHMSA 0ObLEKTOB
LUM(DPOBOro OKPYXKEHUs, MpeAcTaBieHnss 06 MUCTOpPUU U TEHAEHUMSAX Pa3BUTUA
NHOPMAaTUKKM Nepuoaa LmMdpoBoii TpaHChopMaL COBPEMEHHOMO 0OLLECTBA;

3HaHWA, YMEHWNSA W HaBbIKM FPaMOTHON MOCTAHOBKM 3afay, BO3HMKAMOLMX B
NPaKTUYECKOWN [esATeNIbHOCTU, AN UX PELeHUs C MOMOLLbI MHHDOPMaLMOHHbIX
TEXHOJIOTNA, YMEHNA N HaBblKA (POPMaN30BaHHOIO OMUCaHWA MOCTaB/IEHHbIX
3afau;

6a3oBble 3HaHWA 006 WH(OPMALMOHHOM MOAENMPOBaHMK, B TOM 4uUCME O
mMaTeMaTU4ecKoM MOZLEeNMPOBaHUN;

3HaHMe OCHOBHbIX a/ITOPUTMUYECKUX CTPYKTYP WU YMeHUE MPUMEHATb 3TU
3HaHUS NS NOCTPOEHWUA aNrOPpUTMOB PeLLeHMs 3aad Mo MX MaTeMaTU4ecKUM
MOAENAM;

YMEHUS W HaBblK/M COCTaB/IEHMS MPOCTbIX NPOrpamMm Mo MOCTPOEHHOMY
a/ITOPUTMY Ha OHOM M3 A3bIKOB NPOrpamMmMr1pOoBaHus BbICOKOTO YPOBHS;



YMEHNS W  HaBblKW 3()EKTUBHOIO WCMO/b30BaHNA OCHOBHbIX TWUMOB
NPUKNagHbIX NporpaMmM (MPUIOXeHNIA) 06LLEro HasHauYeHNs 1 UHGOPMAaLMOHHBIX
CUCTEM [NS PELUEHNs C UX MOMOLLbIO MPaKTUYEeCKNX 3afad, BnageHne 6a3oBbiMU
HOpPMaMn  WH(OPMaLUMOHHOA 3TUKM W TMpaBa, OCHOBaMW WH(OPMaLMOHHOWA
6e30nacHoCTH;

YMEHMe rPaMOTHO MHTEPNPEeTUPOBaTh Pe3y/bTaTbl PELUEHUS MPaKTUUYECKMX
3aa4 C MOMOLLbD WH(OPMALMOHHBLIX TEXHOMOMMA, MPUMEHSTL MOMYyYEHHbIE
pe3ynbTaTbl B MPaKTUYECKON AeATENbHOCTN.

Llenn n 3agaunm n3yyeHUss UHAQOPMAaTMKM Ha YpPOBHE OCHOBHOIO O6LLEro
06pa3oBaHNs  ONPeAensitoT  CTPYKTYPY OCHOBHOIO  COAEpXKaHWs  y4yebHOoro
npeAMeTa B BUAE CNefYHoLmMX YeTbIpEX TeMaTUYeCKNX pasaienos:

LndpoBast rpaMoTHOCTb;

TeopeTnYecKmne 0CHOBbI MH(POPMATUKK;

anropuTMbl Y NPOrPaMMMUpPOBaHUE;

NH(OPMaLIMOHHbIE TEXHONOTUN.

Ha n3y4yeHne nH(popmMaTUKM Ha 6a30BOM YpoBHe oTBoauTcsA 102 uvaca: B 7
Knacce — 34 yaca (1 yac B Heaento), B 8 knacce — 34 yaca (1 yac B Hegento), B 9
Knacce — 34 yaca (1 yac B Hefiento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hu¢poBasi rpaMOTHOCTH

KomnbloTep — yHHBepCcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

KomnbloTep — yHMBepCa/lbHOE BbIYMC/IMTENbHOE YCTPOIMCTBO, paboTaroLLee
Mo nporpaMme. Tunbl KOMMNbIOTEPOB: MePCOHa/IbHbIE KOMMbIOTEPbl, BCTPOEHHbIE
KOMMbIOTEPBI, CYNepKOMMbIOTepPbl. M0OOU/IbHbIE YCTPOMCTBA.

OCHOBHble KOMIMOHEHTbI KOMMbKOTEPA W WX HasHayeHuwe. [lpoueccop.
OnepatuBHas W [O/ITOBPEMeHHas nNamsATb. YCTPOMCTBA BBOAAa W  BbIBOJA.
CeHCOpHbIN BBO, AATYMKM MOOW/bHBLIX YCTPOWCTB, CPeAcTBa GMOMETPUYECKON
ayTeHTUhMKaLmK.

VcTopus  pas3BuTUA  KOMMbIOTEPOB UM NPOrpaMMHOro  06ecrneveHus.
[MokoneHns KoMnbioTePoB. COBPEMEHHbIE TEHAEHLMU Pa3BUTUA KOMIMbIOTEPOB.
CynepKomnbOTepbI.

MapansniefibHble BbIYUCIEHNS.

[MepcoHa/bHbIA KOMMbIOTEP. TpoLeccop M ero xapakTepucTuku (TakToBas
yacTtoTa, paspsAgHOCTb). OnepaTvBHas nNamATb. JONroBpeMeHHas MaMATb.
YcTpoiicTBa BBOfa M BbiBOga. O6bEM XpaHUMbIX AaHHbIX (OrepaTvBHas NamsTb
KOMMbOTEPA, XECTKUIA U TBEPAOTE/bHbLIN AMCK, MOCTOAHHAA NamaTb CMapTqOoHa)
1 CKOPOCTb JOCTYNa A1 pa3IMyHbIX BULOB HOCUTENEN.

TexHVKa 6e30nacHOCTM 1 Npasuna paboTbl Ha KOMMbIOTEPE.

IIporpammbl U JaHHBbIE

MporpammHoe o6GecneyeHve KomnbtoTepa. [puKnagHoe MporpaMMHoe
obecneyeHue. CucrtemHoe nporpamMmmHoe obecneyeHwme. Cucrembl
nporpaMMumpoBaHus. paBoBas OXxpaHa Mnporpamm W [aHHbIX. becnnatHble U
YCNOBHO-6ecnaTHble nporpaMmmsl. CBO60AHOE NPOrpaMmHoe 0becreyeHue.

®ainibl 1 nanku (katanoru). FNpuHUMNBLI NOCTPOEHNA (HANIOBLIX CUCTEM.
MonHoe umsa dainna (nanku). MyTb K anny (nanke). Pabota ¢ davinamm u
KatasioraMn CpefcTBaMu OMepauMoHHON CUCTEeMbl: CO3[aHue, KOMupoBaHue,
rnepemMeLLeHre, NeperMeHoBaHmne 1 yaaneHue (ainos 1 nanok (katanoros). Tunbl
(hainos. CeoiicTBa (haitioB. XapakTepHble pasMepbl (haiioB pas/IMyHbIX TUMOB
(cTpaHMUa TeKCTa, 3NeKTPOHHasA KHUra, oTorpagus, 3anncs NecHU, BUAEOK/INM,
MONHOMETPAXHbIA (KnnbM). ApXuBauus [aHHbIX. VIcnonb3oBaHue MNporpamm-
apxueatopoB. Paiinosbli MeHemkep. MNonck haiinos cpeacTeaMu onepauioHHOM
CUCTEMBI.

KomnbloTepHble BUPYCbl U Apyrve BpefoOHOCHble nporpammbl. Mporpammbl
0J151 3aLLMTbl OT BUPYCOB.

Komnbrorepusbie ceTu



O6beanHeHNe KOMMNbHOTEPOB B ceTb. CeTb MHTepHeT. Beb-cTpaHuua, Beb-
cant. CTpyKTypa agpecoB Be6-pecypcoB. bpaysep. NonckoBble cucTeMbI. [onck
NH(OpMaLMN MO KIKYEBbIM C/loBaM W MO M300pakeHUto. [0CTOBEPHOCTb
NHopMaLMK, NONYYEeHHON U3 NHTepHeTa.

CoBpeMeHHble CepBUCHI UHTEPHET-KOMMYHUKaLWIA.

CeTeBOM 3TMKET, 6a30Bble HOPMbl MH(OPMALMOHHON 3TUKM W npaBa Mnpu
paboTe B IHTepHeTe. CTparteruy 6e3onacHoro nosefieHns B VIHTepHeTe.

Teopernvyeckue 0CHOBbI MHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

MHopmayms — 04HO U3 OCHOBHbIX MOHATUIA COBPEMEHHOI HaYKW.

MHhopmauma Kak cBefeHus, npefHa3HavyeHHble A/ BOCTIPUATUAS YeNI0BEKOM,
M MHOpMauMs  Kak  AaHHble, KOTOpble  MOryT OblTb  06paboTaHbI
aBTOMaT13MPOBaHHON CUCTEMOIA.

[ANCKPETHOCTb AaHHbIX. BO3MOXHOCTb OMMCaHNA HeMpepbIBHbIX 00BEKTOB U
MPOLLECCOB C MOMOLLbHO ANCKPETHbIX JaHHbIX.

MH(hopMaumMoHHbIE NPOLECCbl — MPOLECChl, CBA3aHHble C  XpaHEHWeM,
npeobpazoBaHNeM 1 Nepeadeit AaHHbIX.

IIpencraBiaenue uHgpopmanuu

Cumeon. AndasuTt. MouwHocTb andasuta. PasHoobpasne A3bIKOB U
anhaBnToB. ECTECTBEHHbIE M JopMasibHble A3bIKA. ANhaBUT TEKCTOB HA PYCCKOM
A3blke. [BOWYHbLIA andaBuT. KonnmyecTBO BCEBO3MOXHbLIX CNOB  (KOAOBbIX
KOMOUHaLM1) (DMKCMPOBaHHOW A/MHbLI B ABOMYHOM andasuTte. MNMpeobpasoBaHue
noboro andasnTa K ABOMYHOMY. KOMMYECTBO pas3/iMUHbIX CNOB (PUKCUPOBAHHOW
[JIMHbI B a/haBnTe ornpesenEHHON MOLLHOCTMW.

KoanpoBaHve CMMBOSIOB OAHOr0 angasuTa C MOMOLLbIO KOAOBLIX C/OB B
Apyrom andgasnTte, KogoBas Tabnmua, 4eKoanpoBaHue.

[BonyHbIA Kof. [MpeactaBneHMe fAaHHbIX B KOMMbIOTEPE KakK TEKCTOB B
[ABOVIYHOM asi(haBuTe.

MHhopMaumoHHbIA - 06bEM  aHHbIX. BUT — MUHUManbHas eauHULA
KONM4YecTBa MHGopMaumm —  [ABOWYHbIA  pas3psd.  EAvMHUUBL  n3mepeHus
NH(OPMaLMOHHOIO 06bEMA AaHHbIX. BUT, 6alT, KM106ainT, MerabainT, rurabainr.

CKopoCTb nepefaym faHHbIX. EAMHMLBI CKOPOCTKM Nepefayn AaHHbIX.

KoavpoBaHue TeKCTOB. PaBHOMepHbIA  Kod. HepaBHOMEpPHbIA  KOA.
Koguposka ASCIl. BocbMnbuTHble KOAMPOBKM. T[TOHATME O KOAMPOBKax
UNICODE. [ekoauMpoBaHue COO0OLIEHWIA C WUCNOMb30BaHWEM PaBHOMEPHOIO U
HepaBHOMEPHOIo Koa. VIHpopmaLMOoHHbIA 00BEM TEKCTa.

VckadkeHWe MHgopmaumm npu nepegade.

Obulee npeactasneHve 0 LM(POBOM MNpeAcTaBNeHUn ayavoBU3yasibHbIX U
APYTUX HENPEPbIBHbIX AaHHbIX.



KoguvpoBaHve uBeTta. LiBetoBble Mogenn. Mogens RGB. [TnybuHa
KoauposaHus. ManuTpa.

PacTpoBoe W BEKTOPHOe MnpeAcTaBneHue mn3obpaxkeHui. MNukcenb. OueHKa
NH(OPMaLMOHHOIo 06bEMa rpaUecKmX AaHHbIX AN PpacTPOBOro N306paxKeHNs.

KoanpoBaHune 3ByKa. Pa3pafHOCTb W YacToTa 3anmcu. Konmyectso KaHanoB
3anumcu.

OueHKa KO/IMYeCTBEHHbIX MapaMeTpoB, CBA3aHHbLIX C MpefcTaB/ieHNEM WU
XpaHeHneM 3BYKOBbIX (paiioB.

NudopManuoHHbIE TEXHOJIOTHH

TekcToBBIE JAOKYMECHTDbI

TeKCTOBble [JOKYMEHTbI M WX CTPYKTYPHble 3MeMeHTbl (CTpaHuua, ab3al,
CTPOKa, C/10BO, CUMBO/).

TeKCTOBbI NPOLLECCOP — WHCTPYMEHT CO34aHus, PefakTMpoBaHuUA W
(hopmaTmpoBaHus TekcToB. [llpaBmna Habopa TekcTa. PefakTMpoBaHWe TeKcTa.
CsoitictBa cumBosioB. LUpugt. Tunbl wpudtoB (pybneHble, € 3aceykamu,
MOHOLLUMPUHHBIE). TloNyXXMPHOE M KYpCUBHOe HadvepTaHue. CBoOiCTBa ab3aues:
rpaHmupl, ab3auHblA OTCTYM, WHTEPBa/, BblpaBHMBaHWeE. lMapameTpbl CTPaHWULbI.
CtuneBoe (hopmaTmpoBaHue.

CTpyKTypupoBaH/e MWHGpopMaLMy C MOMOLLbIO  CMUCKOB U Tabnuy,
MHOroypoBHeBble CnCKW. [JobaBneHne TabnumL, B TEKCTOBbIE JOKYMEHTI.

BcTaBka n306paXkKeHWI i B TEKCTOBbIE AOKYMeHTbl. OBTekaHne 1306paxeHni
TeKCTOM. BK/OYeHMe B TEKCTOBbIA [AOKYMEHT Auarpamm, (hopmyn, Hymepaumu
CTPaHuLL, KOJIOHTUTY/OB, CCbISIOK U APYTUX 3/1EMEHTOB.

MpoBepka npaBonucaHms. PacctaHoBKa NepeHoCcoB. "0/10COBON BBOA, TEKCTA.
OnTnyeckoe pacrosHaBaHWe TekcTa. KoMMbloTepHbI nepeBod. Mcnonb3oBaHme
cepBuCOB MHTepHeTa N5t 06paboTKM TEKCTa.

Komnbrorepuas rpaguka

3HaKOMCTBO C rpauyecKumy  pefaktopamu. PacTpoBble  PUCYHKMW.
cnonb3oBaHme rpamyeckmx NpUMMUTUBOB.

Onepaunn pefakTMpoBaHNS rpainyecknx 06bEKTOB, B TOM YMC/Ie LUGPOBbLIX
(hoTorpaduii: M3mMeHeHMe pasmepa, 06pe3ka, MNOBOPOT, OTpaXkeHue, paboTa C
obnactammn (BblgefieHNe, KOMWPOBaHME, 3aMBKA LIBETOM), KOPPEeKuMs LBeTa,
APKOCTM N KOHTPACTHOCTW.

BekTopHas rpagmka. Co3gaHue BEKTOPHbLIX PUCYHKOB BCTPOEHHbLIMM
CpeAcTBaMu TEKCTOBOrO nMpoleccopa WAM Apyrux nporpamm  (MPUoXKeHWUi).
[lo6aBfieHNe BEKTOPHbIX PUCYHKOB B JOKYMEHTbI.

MyabTHMeAUHHBbIE IIPe3eHTAUN

MoarotoBka My/bTUMEAMIHLIX Npe3eHTaumin. Cnang. [obasneHve Ha craing
TeKcTa U n306paxkeHniA. PaboTa ¢ HECKONbKUMU Cnaigamu.



[obaBneHne Ha Cnaig  ayaMoBM3yaslbHbIX — [aHHbIX.  AHUMaUWs.
["MnepcebInKu.

8 KUIACC

Teopernvyeckue 0CHOBbI MHPOPMATHKH

CucremMbl CHHCIEHUS

HenosuumnoHHble ¥ MO3ULMOHHbIE  CUCTEMbI  cyuCneHus.  AndgasuT.
OcHoBaHue. Pa3BépHyTas popma 3anucu ymcna. MNepeBos B LECATUYHYIO CUCTEMY
yucen, 3anmcaHHbIX B pYrmx cuctemax CH4McieHums.

PumcKasa cuctema cUMCNEHUS.

[BonyHaa cuctema cumcneHus. MNMepesos Lenbix ymcen B npegenax ot 0 o
1024 B [BOWMYHYHO CUCTEMY cCuUMCNeHUA. BocbMepuyHasa cucTema CUYMUCeHUS.
MepeBog, uncen n3 BOCbMEPUYHON CUCTEMbI B ABOVYHYIO N AECATUYHYIO CUCTEMbI
n obpatHo. LlecTHaguatepnyHas cucTema cuucneHus. [lepeBog uucen wu3
LLeCTHaALATEPUYHON CUCTEMbl B [ABOMYHYHO, BOCbMEPUYHYHO W AECATUYHYHO
CUCTeMbI U 06paTHO.

AprpmeTHYeCKMe onepaummn B LBOUYHOW CUCTEME CHUCTIEHNS.

JJIeMEeHTBLI MAaTEMATHYECKOM JJIOTUKH

Jlornyeckne  BbICKasblBaHUA.  JlorMyeckMe  3HaYeHWs  BbICKa3bIBAHWIN.
JnemMeHTapHble W COCTaBHbIE BbICKa3biBaHWA. Jlornyeckne onepauvun: «u»
(KOHBIOHKUMA, NIOrMYECKOoe YMHOXEHUE), «UIu»  (AWU3BIOHKUMA, NIOrMYecKoe
C/TIOXXEHUE), «He» (flormyeckoe otpuuaHme). MNMpropmuTeT NOrMYecKMX onepawuii.
OnpepfeneHne UCTUHHOCTU COCTaBHOMO BbICKa3blBaHUSA, €CNN N3BECTHbI 3HAYEHUA
MCTUHHOCTN BXOAALUMX B HEro 3/IeMeHTapHbIX BbICKa3blBaHWA. Jlormyeckue
BblpaXeHnsi. MpaBuna 3anuMcu NIOTMYECKUX BbIpaXeHWA. TlocTpoeHne TabnuLy
MCTUHHOCTW NTOMMYECKNX BbIPAXKEHWIA.

Jlornyeckune anemeHTbl. 3HAKOMCTBO C /IOrMYECKMMU OCHOBaMW KOMMbHOTEPA.

AJITOPUTMBI M IPOTPAMMHMPOBAHUE

Hcnoanurenau u AJITrOPpUTMBI. AJ]FOpHTMH‘IeCKHe KOHCTPYKIHHA

lNoHaTne anropmtma. KVicnonHutenn anroputmoB. ANTOPUTM KakK M/aH
ynpaBfieHNss UCNOJTHUTENEM.

CsoitctBa anroputma. Cnocobbl 3anucy anropuTma (CNOBECHbIA, B BUAE
6/10K-CXeMbI, NPOrpamMmMa).

ANropUTMUYECKNE KOHCTPYKUMW. KOHCTPYKLMS «crefoBaHue». JIMHENHbIN
anropt™™.  OrpaHWYeHHOCTb  JINHEWHbIX  &ITOPUTMOB:  HEBO3MOXKHOCTb
NpesyCMOTPETb 3aBUCMMOCTL MOC/1eA0BATENIbHOCTU BbIMOHAEMbIX AEACTBUNA OT
NCXOAHbIX AaHHbIX.



KOHCTPYKLUA «BETB/IEHME»: MOMHAA W HenosHas (opmbl. BbinonHeHne u
HEeBbINOJIHEHNE YCNOBUA (MCTUHHOCTb U JIOXKHOCTb BbICKasbiBaHWA). [pocTble U
COCTaBHble YC/I0BUS.

KOHCTPYKUNA «MOBTOPEHUS»: UMK/l C 3afjaHHbIM YMC/IOM MOBTOPEHUIA, C
YC/OBMEM BbIMOJSTHEHUS, C NEPEMEHHOM LMKNa.

PaspaboTka A9 (hopMasibHOTO WCMOHUTENA aropuTMa, MPUBOAALLENO K
TpebyeMOMy pe3ynbTaTy MNpU KOHKPETHbIX WCXOAHbIX [aHHbIX. Pa3paboTka
HEC/IOXKHbIX aITOPUTMOB  C  UCMO/Ib30BaHWEM LMK/IOB W BETBNEHWIA  [AJ1A
yrnpas/neHns (POPMasIbHbIMU WUCMOSIHUTENAMW, TakMMu Kak Po6oT, Yepenaluka,
UepTéXHUK. BbINonHeHWe  airopuTMOB  BPYYHYHO W Ha  KOMIMbKOTEpE.
CUHHTaKCUYecKue 1 nornyeckune owmokn. OTKasbl.

SA3bIK IpOrpaMMHpOBAHUSA

A3blk nporpammumpoBaHuns (Python, C++, Mackanb, Java, C#, LLIKONbHbIN
ANTOPUTMNYECKNIA A3bIK).

CuctemMa nporpaMMMpoBaHMA: pefakTop TekcTa MporpamMm, TPaHCAATop,
OTNafuUK.

MepemMeHHas: TUN, nUMA, 3HadeHue. Llenble, BELECTBEHHbIE M CMMBOJIbHbIE
nepemMeHHble.

OnepaTop npucsBavBaHusA. APUPMETUYECKME BbIPKEHMS W MOPALOK UX
BbluncneHna. Onepaumm € UenbIMKM YnciamMu: LefIoynCcIeHHoe AeneHne, 0CTaToK
OT JeNeHuns.

BetBneHnsi. CocTaBHble YCNOBMSI (3aNMUCb JIOTMYECKUX BbIPAXKEHUA Ha
N3y4aeMOM A3blKe NPOrpamMmmmpoBaHmns). HaxoxgeHne MUHMMYMa U MakCUmyma
N3 ABYX, TPEX N YeTbIPEX ymcesn. PelleHWe KBafpaTHOro ypaBHeHUs, UMeoLLEero
BELLIeCTBEHHbIE KOPHM.

[nanorosad oTfagka nporpaMM: MoLaroBoe BbIMOJSIHEHWE, MPOCMOTP
3HAYEHWIA BEIMYMH, OTNAaf04HBbIN BbIBOA, BbIGOP TOUKM OCTAHOBA.

Livkn ¢ ycnosvem. AnroputMm EBKIMaa And HaxoXkaeHWs HambosibLUero
obLlero genuTens ABYX HaTypa/ibHbIX yucen. Pa3bueHne 3anucu HaTypasibHOro
ymcna B MO3ULUMOHHOW CUCTEME C OCHOBaHMEM, MeHbLMM WAK paBHbiM 10, Ha
OTAe/bHbIe LUMpBLI.

LInkn ¢ nepemMeHHo. ANroputMbl NPOBEPKM [AENMMOCTM OAHOMO LIeNoro
ymcna Ha 4pyroe, NPOBEPKWN HATYPasibHOrO YKCa Ha NPOCTOTY.

O6paboTka CUMBO/IbHBIX AaHHbIX. CUMBO/IbHbIE (CTPOKOBbLIE) MepPeMEHHbIE.
MocumBosibHaA o06paboTka CTPOK. [MOACYET 4acToTbl MOSBNEHUS CMMBOMA B
CTPOKe. BCTpOeHHble PyHKLMKN 415 06paboTKM CTPOK.

AHaJIM3 AJTOPUTMOB



OnpeaeneHvie BO3MOXHbIX Pe3yNnbTaToB PaboThl airopuTMa npu AaHHOM
MHOXECTBE BXO[HbIX [aHHbIX, OMPeAeneHNe BO3MOXHbIX BXOAHbIX [aHHbIX,
NPUBOAALLMX K AaHHOMY pe3y/bTaTy.

9 KVIACC

MudpoBasi rpaMOTHOCTD

I'nobanbHas cetb UHTEPHET U cTpaTeruu 0€30MacHOr0 NOBeACHUS B Hel

[nobanbHas ceTb VIHTepHeT. IP-anpeca y3noB. CeTeBOe XpaHEHWE [aHHbIX.
MeToAbl MHAVBUAYa/IbHOTO M KOMJIEKTUBHOIO pa3MeLLeHNst HOBOM MH(opmaummn B
WHTepHeTe. Bonblune [aHHble (MHTEpHeT-AaHHble, B YaCTHOCTU [aHHble
coLMasbHbIX CeTeNn).

[MoHATME 06 MH(OPMaLMOHHON 6e30MacHOCTM. YTpo3bl MHHDOPMALMOHHOM
6e3onacHOCTM Npu paboTte B rnobasibHON CeTU 1 MeToAbl NPOTUBOAENCTBUSA WM.
MpaBuna 6e3onmacHOW ayTeHTUUKauMK. 3awmta  AUYHOW  MHopMauun B
WHTepHeTe. BesonacHble cTpaTternn nosegeHusa B VIHTepHeTe. lNpeaynpexaeHve
BOB/IeYEHUS B [AECTPYKTUBHbIE U KPUMUHa/IbHblE (POPMbl CETEBOW aKTUBHOCTU
(KnbepOynIMHr, (ULLIMHT 1 Apyrue (hopMbl).

PabGora B nH(pOPMALIHOHHOM NPOCTPAHCTBE

Buabl gedtenibHoCTM B VIHTEpPHETE, MHTEPHET-CEPBUCHI: KOMMYHWKALMOHHbIE
cepsucbl (NoyToBas Cny)k6a, BMAEO-KOH(EPeHL-CBA3b W ApYrue), CrpaBOYHble
Cnyx6bl (KapTbl, pacnucaHusa W Apyrue), MOUCKOBbIe CNYXObl, CNyXObl
O06HOBNEHNA MNporpaMMHOro obecrniedeHUs W apyrne cnyx6bl. CepBuUChl
rocyfapCcTBeHHbIX ycnyr. ObnayHble XpaHUnuLa gaHHbix. CpecTBa COBMECTHOM
pa3paboTKN AOKYMEHTOB (OHMalH-odmckl). MNporpammHoe obecrneyeHne Kak Beb-
CEPBUC: OH/IANHOBbLIE TEKCTOBbLIE W rpanyeckne pefakTopbl, cpedbl paspaboTKu
nporpamm.

Teopernyeckne 0CHOBbI HH(POPMATHKHU

MO}IeJH/IPOBaHI/Ie KaKk METO/J MMO3HAHUA

Mogenb. 3agaun, pelaemble C MOMOLLLIO MofenvpoBaHus. Knaccupukaumm
mofenen.  MartepuanbHble  (HaTypHble) M MH(OPMaLUOHHbIE  MOAENW.
HenpepbiBHble U AUCKPETHble Mogenu. VimutaumoHHble Mogenn. Wrposble
mogenn. OueHKa afleKBaTHOCTM MOAENN MOAeNMpyemMoMy OObeKTy U LeNsMm
MOZEe/IMPOBaHNS.

TabnnuHble mogenun. Tabnuua Kak npefcTaB/ieHNe OTHOLLIEHUS.

basbl gaHHbIX. OTO6Op B Tabnuue CTPOK, YAOBNETBOPAIOLWMX 3a4aHHOMY
YCNOBUIO.

Mpadh. BepwumnHa, pebpo, nytb. OpveHTMPOBaHHbIE U HEOPWMEHTUPOBAHHbIE
rpadel. AnvHa (Bec) pebpa. BecoBas matpuua rpada. OsvHa nytn Mexay
BepwmHaMmn rpadga. MNMonck ontMManbHOro Nyt B rpage. HavanbHad BepluvHa



(MCTOYHMK) M KOHeYHas BepLumHa (CTOK) B OPMEHTUPOBAHHOM rpade. BbluncieHune
KONMYecTBa MyTeln B Hanpas/IeHHOM aLMKIMYeCcKOM rpade.

[epeBo. KopeHb, BepwmnHa (y3en), nuct, pebpo (ayra) Agepesa. BbicoTa
aepesa. Mogaepeso. MNpumepbl UCNONb30BaHUS [epeBbeB. [Mepebop BapMaHTOB C
MOMOLLbHO [iepeBa.

[MoHATME MaTeMaTU4yecko Mogenn. 3afjayu, pellaeMble C  MOMOLLbIO
mMaTemMaTM4yeckoro (KOMMbOTEPHOro) MogenMpoBaHus. OTnyne MaTemMaTUyecKon
MOZeNM OT HaTypHOW MOAENM W OT C/IOBECHOIrO (NUTepaTypHOro) ornucaHus
06beKTa.

ATanbl KOMMbIOTEPHOr0 MOAENNPOBaHMA: MOCTAHOBKA 334ayn, NOCTPOeHMe
mMaTeMaTU4ecKo Mogenn, nporpammHas peanusaums, TeCTUpoBaHue, NPoBeaeHe
KOMMbIOTEPHOr0 3KCNepUMeHTa, aHan3 ero pesy/ibTatos, YTOYHEHNE MOAE/N.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3pa0orka ajiropuTMoB M IPOrpamMm

Pa3breHune 3ataun Ha nofsagaun. CoctaeneHve anropuTMoB M Nporpamm ¢
NCMO/b30BaHNEM BETBNIEHWUIA, LMKMIOB M BCMOMOrarte/ibHbIX anroputmMoB A/
yrpaBfeHns UCNonHUTeNeM PO60OT Man ApYrummn UCMONHUTENSMU, TaKUMKN Kak
UepenallKa, YepTEXXHUK 1 APpYTUMNA.

TabnuuHble BeMUMHBLI (MaccuBbl). OfHOMepPHble MaccuBbl. CocTaBfieHne U
OTNafKa nporpamm, peansyowmnx TUNnoBble anropuTMbl 06paboTKN OAHOMEPHBIX
YMCNOBbIX MAacCMBOB, Ha OAHOM M3 A3bIKOB nporpammuposBaHus (Python, C++,
Mackanb, Java, C#, LLIKONbHbIA ANFOPUTMUYECKNIA A3bIK): 3ar0IHEHNE YNCNOBOIO
MaccuBa CnydariHbIMU Ynciamu, B COOTBETCTBUM C (DOPMY/OI MK NyTEM BBOAA
yncen, HaxoXAeHWe CyMMbl 3/IEMEHTOB MaccuBa, JIMHENHbIA NOWUCK 3a4aHHOro
3HaYeHMs B MaccuMBe, MNOACYET 3/1IEMEHTOB MaccuBa, YOB/ETBOPAHOLLMNX
3a[]JaHHOMY YC/IOBUIO, HaxOXAeHWe MUHUMa/IbHOro (MakCMMasibHOro) a/neMeHTa
maccusa. CopTMpOBKa MaccuBa.

O6paboTKa MOTOKa [aHHbIX: BbIYUC/EHWE KOMMYECTBa, CYMMbl, CPeLHero
apuPMeTUYECKOr0, MUHUMA/IbHOrO W MakKCUMa/lbHOro 3HayeHWsi 3/1eMEHTOB
nocnefoBaTe/lbHOCTH, YA0BNETBOPAIOLLMX 3aaHHOMY YC/I0BUIO.

Yupagsienue

YnpasneHue. CurHan. ObpatHas cBa3sb. [oslyveHne CUrHaIOB OT LUGPOBbLIX
[aTunmkoB (KacaHws, pacCcTosiHMA, CBeTa, 3ByKa W gpyroro). [lpumepsl
MCMONMb30BaHNA  NpUHUMNA 06paTHOM CBA3M B CUCTEMAax  YrpaB/ieHUs
TEXHWYECKMMM  YCTPONCTBaAMM C TMOMOLLbIO AaT4yMKoB, B TOM 4uCle B
POOOTOTEXHUKE.

Mpumepbl po6OTU3MPOBAHHLIX CUCTEM (CUCTEMA YNPAaB/IEHNS ABUMXXEHMEM B
TPaHCMOPTHON CUCTEME, CBapoYHas JIMHUA aBTO3aBOAa, aBTOMATM3MPOBaHHOE



yrpas/ieHvie OTOM/IeHNEM [JOMa, aBTOHOMHasA C1CTeMa YrpaB/ieHNA TPAHCMOPTHbLIM
CPefCTBOM W Apyrne CUCTEMbI).

HNupopManuoOHHBIE TEXHOJIOTHH

DJIEKTPOHHBbIE TA0IUIbI

[MoHATME 06 3NEKTPOHHbIX Tabmuax. TUnbl JaHHbIX B A4eiKax 3/1eKTPOHHOM
Tabnuubl. PefakTMpoBaHue 1 gopmatMpoBaHue Tabnuy. BCTpoeHHble (yHKLNK
ANA NOUCKa MakCMMyMa, MUHUMYMa, CYyMMbl M CpeAHero apuiMeTU4ecKoro.
CopTpoBKa [JaHHbIX B Bble/IeHHOM pAuanasoHe. [locTpoeHWe Auarpamm
(ructorpamma, Kpyrosas pfuarpaMma, TodeyHas [Auarpamma). Bblibop Tuna
Amarpammbl.

[Mpeobpa3oBaHue YopMyn npu KonvposaHun. OTHOCUTeNbHAsA, abCONHOTHAS
1 CMeLLaHHas agpecaums.

YCNOBHblE BbIYMC/IEHNA B 3NEKTPOHHbLIX Tabimuax. CymmMupoBaHue U
MOACYET 3HaYeHWi, OTBeYaloWMX 3agaHHOMY YycnoButo. O6paboTKa 60/bLLMX
HabopOoB faHHbIX. YnCeHHOe MOAeIMPOBaHWE B 3MIEKTPOHHbIX Tabnunuax.

HNupopmannoHHbIe TEXHOJOIMH B COBPEMEHHOM 00LIeCTBE

Po/b MH(POPMALMOHHBIX TEXHOIOTMIA B Pa3BUTUN 3KOHOMUKIN MUPa, CTPaHbl,
permoHa. OTKpbITble 06pa3oBaTe/ibHbIE PECYPCHI.

Mpoeccun, cBs3aHHbIe C MHPOPMATMKON N MHPOPMALMOHHBLIMU TEXHOMOMUAMM:
BeO-4M3aiiHep,  MpOrpaMMuCT,  paspaboTyMK  MOOWIbHBIX  MPUIOXKEHWNA,
TECTUPOBLUMK, aAPXUTEKTOP MPOrpamMHOIO 06ecrneyeHus, Ccneumasmct o
aHaM3y [aHHbIX, CUCTEMHbIN agMUHUCTPATOP.
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NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEIO
OBPA30OBAHUA

M3yyeHne MHMOPMATUKM Ha YPOBHE OCHOBHOrO 06LLIero obpa3oBaHUA
Hanpa./fIeHO Ha [AOCTMXKEHME 0OYyYatoLMMUCH NIMYHOCTHbIX, MeTanpeaMeTHbIX K
NpeaMeTHbIX Pe3y/ibTaTOB OCBOEHUA COAEPXXaHUA y4eOHOro npeameTa.
JIMUHOCTHBIE PE3YJIBTATHBI

JINYHOCTHbIE pe3ynbTaTbl MMEKT HarpaB/leHHOCTb Ha pelleHMe 3ajad
BOCNUTaHWA, PasBUTUA M couManmsaumm obydarowmxcs cpeacTeamy y4ebHOro
npegmerta.

B pesynbTate M3yyeHMs MH(OPMATUKM HA YPOBHE OCHOBHONO 006Lero
0bpa3oBaHMa y 0byuvarollerocs 6yayT cOpMUPOBaHbI CnefytoLine NMYHOCTHbIE
pesynbTaTbl B YacTW:

1) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

LIEHHOCTHOE OTHOLLIEHME K OTEYECTBEHHOMY KY/IbTYPHOMY, MCTOPMUYECKOMY U
Hay4YHOMY Hacneamio, NMOHMMaHWe 3HaYeHUs UHMOPMATUKM KaK HayKu B XM3HW
COBPEMEHHOro 06LLecTBa, BnafjeHne [OCTOBEPHON WH(OpMaLMen 0 nepefoBbIX
MUPOBbLIX W OTEYECTBEHHbIX AOCTMXKEHMSIX B 06M1aCTU  MHGOPMATUKN U
MHOPMALMOHHbIX TEXHOMOMMA, 3aMHTEPECOBAHHOCTb B Hay4HbIX 3HAHUAX O
LIM(POBOI TpaHCHopMaLMN COBPEMEHHOIO O6LLIECTBA,;

2) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OpVeHTaLMst Ha MOpaJibHble LLEHHOCTW Y HOPMbI B CUTYaLMAX HPaBCTBEHHOMO
BbI60Opa, rOTOBHOCTb OLIEHMBATb CBOE MOBEAEHME M NOCTYNKM, a TakXKe NoBeAeHme
1 NOCTYNKW APYIrUX NMHOAEN C NO3ULMM HPABCTBEHHbIX M NPABOBbIX HOPM C YYETOM
OCO3HaHMA MOCMeACTBUIA  MOCTYMNKOB, aKTUBHOE HenpuaTUe acouuasibHbIX
MOCTYIKOB, B TOM Yunc/e B VIHTEpHETE;

3) rpa:kIaHCKOro0 BOCIIUTAHMS:

NpeacTaBNeHMe O COLMAIbHbIX HOpMax W MnpaBuiax MEXINYHOCTHbIX
OTHOLUEHWA B KOMMEKTMBE, B TOM 4WCMe B COUManbHbIX COOGLLECTBAX,
cobnofeHne npasun  6e30MacHOCTM, B TOM 4YMUC/E HaBbIKOB 0e30MacHOro
NOBEAEHMS B WHTEPHET-cpefe, FOTOBHOCTb K pa3HOOOpasHOl COBMECTHOM
AEATENIbHOCTU NPW BbINOMHEHNM YYeOHbIX, MO3HaBaTeNbHbIX 3aday, CO3A4aHuK
y4YeOHbIX MNPOEKTOB, CTPEM/EHME K B3aMMOMOHVMAaHWIO W B3aMMOMOMOLUM B
rpouecce 310 y4ebHON AesTeNbHOCTM, FTOTOBHOCTb OLIEHMBATL CBOE MOBeLEeHNE 1
MOCTYMKM CBOMX TOBAapULLEN C MO3ULMM HPABCTBEHHbIX WM MPaBOBbIX HOPM C
YYETOM OCO3HAHWA MOCNEeACTBMIA MOCTYMNKOB;

4) HEeHHOCTEe HAYYHOI'0 MO3HAHMS:

chopMMPOBAHHOCTb MMPOBO33PEHYECKUX MpPeACTaBNEHNn 06 MHGopMaLmK,
NHOPMaLMOHHbIX npoueccax 7 MHOPMaLMOHHbIX TEXHOMOrnsX,



COOTBETCTBYIOLMX COBPEMEHHOMY YPOBHIO PasBUTUA HayKu M 0OLLECTBEHHOM
MPaKTUKN N COCTaBNAOLWMX 6a30BYHO OCHOBY /15 MOHUMaHUSA CYLLHOCTU Hay4YHOMN
KapTUHbI MUPA;

NHTEpPeC K OO0YyYeHW0 W MO3HaHWI0, /1H0603HATENbHOCTb, FOTOBHOCTb WU
CNOCOOHOCTL K Cam0o06pa3oBaHUKO, OCO3HAHHOMY BbIGOPY HamnpaB/lEHHOCTM U
YPOBHS 00y4YeHMs B Aa/ibHENLLIEM;

OBNlafieHNe OCHOBHbLIMW HaBblKaMW WCCNef0BaTeNbCKOM  AeATeNIbHOCTH,
YCTaHOBKA Ha OCMbIC/IeHMe OnbiTa, HabMAeHWIA, NOCTYNKOB W CTPeM/eHue
COBEpPLUEHCTBOBATb MYTU AOCTUDKEHUS WHAMBUAYASIBHOTO W KOJINEKTUBHOIO
Gnarononyuuns;

ChopMMPOBAHHOCTb MH(OPMALMOHHOW Ky/bTYpbl, B TOM 4KC/Ne HaBblKOB
CaMOCTOATE/IbHON pPaboTbl C YYEOHbIMW TEKCTamu, CNpPaBOYHOW NUTEpaTypPOMu,
pa3Hoobpa3HbIMK CpeACTBaMU UHMOPMALMOHHBIX TEXHOMIOMNIA, a Takke YMeHUs
CaMOCTOATE/IbHO ONpeaensTh LM CBOero obyyeHus, CTaBuTb U POpPMyIMpoBaTh
AnA cebsi HOBble 3afayM B Y4€Ge M Mo3HaBaTe/IbHOW [esATeNlbHOCTK, pas3BuMBaThb
MOTWBbI U UHTEPECHI CBOEW NO3HaBaTe/IbHOWN AeATeNbHOCTY;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HaHME LEHHOCTM >KWU3HW, OTBETCTBEHHOE OTHOLLUEHME K CBOEMY
3[0pPOBbI0, YCTAHOBKa Ha 3[0pOBbI 00pa3 >KU3HW, B TOM 4YWCNEe N 3a CYUET
OCBOEHVA W cobntofeHnst TpeboBaHMn 6Ge30MacHO 3KchnyaTauuu CpPeacTs
NH(OPMALMOHHBIX 1 KOMMYHUKALNOHHbIX TEXHO/OM A,

6) Tpy10BOI0 BOCIIMTAHMSI:

WMHTEPeC K MpaKTUYecKOMY W3Y4YeHU0 npodeccuin 1 Tpyaa B cdepax
MPOgecCcMoHaIbHOM [eAaTeNnbHOCTH, CBSI3aHHbIX C MH(OPMaTUKOMN,
nporpaMMMpoBaHNEM M MHGOPMALMOHHBIMU TEXHONOTMAMU, OCHOBAHHBLIMWU Ha
AOCTUDKEHUSAX HAYKM MH(OPMATUKN U HayYHO-TEXHUYECKOro Nporpecca;

OCO3HaHHbLIN  BbIGOP W MNOCTPOEHME  WUHAMBWUAYASILHOW  TPaeKTopUW
00pa30BaHNA M >KM3HEHHbLIX TM/IAHOB C YYETOM JIMYHBIX M  OOLLECTBEHHbIX
NHTEPEeCoB 1 NOTPeBHOCTEN;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

0CO3HaHWe rnobasbHOro0 XapakTepa 3KOMOTMYECKUX MPo6sieM U nyTeid nX
peleHns, B TOM 4MC/e C YYETOM BO3MOXHOCTENM WH(OPMAUMOHHBIX U
KOMMYHUKaUMOHHbIX TEXHONOTUIA;

8) apanTanuu o0y4aroumerocsi K M3MEHsIIOLIUMCS YCJIOBUAM COLUAIBHOM
U IPUPOJIHOM Cpelbl:

OCBOEHVEe 00y4YaroLWMUMNCA COLMANTIBHOIO OMbITa, OCHOBHBLIX COLMasbHbIX
pOJieil, COOTBETCTBYIOLMX BeAyLlein AeaTeNbHOCTX BO3pacTa, HOPM W MpaBusl
06LLIECTBEHHOr 0 NOBeAEHWS, (hOPM COLMaNIbHOM XM3HW B Fpynnax 1 coobLecTsax,
B TOM YMC/IEe CYLLECTBYIOLLMX B BUPTYa/IbHOM NPOCTPAHCTBE.



METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI MPOrpamMMbl MO MHAOPMaTUKe
OTPaXaloT  OB/MafleHNe  YHMBEPCANbHbIMU  Y4YeOHbIMKW  AEACTBMAMM  —
MO3HaBaTE/IbHbIMU, KOMMYHUKATUBHBLIMU, PErYNSTUBHBLIMM.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe el CTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMeHVe Onpefensdtb MOHATUA, co34aBaTb 0006LLEHNs, YyCTaHaB/MBaTb
aHanoruy,  KnaccuuumpoBaTb, CamMOCTOATE/IbHO  BblOMpaTb  OCHOBAHWUA U
KpuTepun Ana Knaccugukaummn, ycTaHaBMBaTb MPUUYNHHO-CIEACTBEHHbIE CBA3W,
CTPOUTb JIOTUYECKNE pPaCCYy)KAeHUs, [enaTb YMOo3ak/touyeHust (MHAYKTUBHbIE,
AeYKTVBHbIE 1 MO aHa/orMmn) 1 BbIBOAbI;

YMeHVe co3[aBaTb, MPUMEHATb M MpPeobpa3oBbiBaTb 3HAKM WM CUMBOJIbI,
MOZENN N CXEMbI AN PeLeHNs Y4eOHbIX U Mo3HaBaTe lbHbIX 3a4ay;

CaMOCTOSATE/IbHO BblGMpaTb CrOCO6 peLleHns yyebHOW 3afayumn (CpaBHMBATb
HECKONbKO BapuvaHTOB pelleHus, BblGUpaTb Hambonee MNOAXOAAWMIA C YYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

ba3zoBbie HCCJIea0BaTeJIbCKHUE HeﬁCTBHH:

(hopmynMpoBaTb BOMPOCHI, (QUKCUPYHOLLME pas3pbiB MeXAy peasbHbIM 1
YKenatesibHbIM COCTOSIHUEM CUTYaLUun, 06bEKTaA, M CaMOCTOATE/IbHO YCTaHaB/IMBATb
MCKOMOE U [laHHOE;

OLeHMBaTb Ha NPMMEHNUMOCTb W AOCTOBEPHOCTbL MH(OPMALMIO, MOMYYEHHYIO
B X0/ UCCNefoBaHus;

MPOrHO3MpPoOBaTh BO3MOXHOE Aa/lbHeNLLee pasBMTNe MPOLLECCOB, COOLITUIA 1
MX MOCNEACTBUSA B aHAIOTUYHbLIX WM CXOAHbIX CUTyauusX, a TakKe BblABUraTb
NpeanosioXKeHNs 06 NX Pa3BUTUM B HOBbIX YCIOBUSX Y KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

BbISIBNATb AePUUMT MHGOPMaLUA, AaHHbIX, HEOOXOAUMbIX ANA PELLEHUs
MOCTaB/EHHON 3adauu;

MPUMEHATb Pas/inyHble MeTOfbl, MHCTPYMEHTbI 1 3anpocbl MpPU MOUCKe K
0TO60pe WHGOpPMaUMM WAN AaHHBIX U3 WUCTOYHWKOB C YYETOM MNpesioXKeHHOM
yuyebHOM 3a4a4n 1 3a[jaHHbIX KPUTEePUEB;

BbIOMpaTb, aHa/IM3MPOBaTb, CUCTEMATU3UPOBATL W WUHTEPMPETMPOBATb
NH(OPMALMIO Pa3/IMYHbIX BULOB U (DOPM MPeACTaB/IEHNS;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMa/IbHYIHO  (DOPMY  MpefCcTaB/eHUs
WH(OpMaUMN 1 WIKOCTPUPOBATL pPeLlaeMble 3afadyu HECIOXKHbLIMU  CXeMamu,
AnarpaMMamu, MHoOW rpadinkor n nx KOMeUHaUmsMu;

OLEeHMBaTb HaAEXHOCTb WHMOPMaUUM MO  KPUTEPUAM, MPeasoXeHHbIM
yumTenieM Unm cpopmyMpoBaHHbIM CaMOCTOSATESbHO;



3()(PEKTMBHO 3aMOMMHATL U CUCTEMATMU3NPOBATL NH(POPMALUIO.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eCTBUS

O0menue:

COMOCTaB/ATb CBOW CY)XXAEHUSA C CYXXAEHUAMWN APYTrMX YY4aCTHUKOB [masora,
06Hapy>XMBaTb pasnnumne 1 CXOACTBO MO3ULNIA;

Ny6/IMYHO NPeACTaBNATL Pe3y/ibTaTbl BbINOIHEHHOIO OMbiTa (3KCNePUMEHTa,
nccnefoBaHns, NPOeKTa);

CaMOCTOATE/IbHO  BblOMpaTb  (popMaT BbICTYM/EHMS C  Y4€TOM  3ajad
npeseHTauMn 1 0COBGEHHOCTEN ayauTopuM U B COOTBETCTBMM C HMM COCTaB/ISTh
YCTHbIE M NMUCbMEHHbIE TEKCTbI C UCMO/Ib30BAHMEM WU/TIOCTPATUBHbBIX MaTepraos.

CoBMecTHAasI 1eITEJILHOCTD (COTPYIHHUYECTBO):

MOHMMATb U UCMO/b30BaTb MPerMyLLecTBa KOMaHAHON U MHAMBUAYASTbHON
paboTbl NPV pPeLleHMn KOHKPETHOM npob/ieMbl, B TOM 4uCle Mpu Co3haHuu
NH(OPMaLMOHHOTO NMPOAYKTA,;

MPUHMMATL Le/lb COBMECTHOW WMH(OPMAaLMOHHOW [esTeNlbHOCTU no cbopy,
0bpaboTKe, nepefadve, qopmanu3aunm WNHGOPMaLUN, KOMNEKTUBHO CTPOUTH
[ECTBUA MO e€ [OCTUXKEHWNIO: pacnpefensTe posun, [0roBapueatbCs, 06CyXaaTh
npoLecc 1 pesynbTaT COBMECTHOW PaboThl;

BbIMO/IHATL CBOKO 4acTb PaboTbl C MHMOPMauuen UM NUHHPOPMaLMOHHBLIM
MPOAYKTOM, [OCTUrasi KayeCTBEHHOro pesysnbTara Mo CBOEMY HanpaBfieHUO W
KOOPAMHUPYS CBOW AENCTBUSA C ApYTUMU YneHaMn KOMaHAbl;

OL,eHMBaTb Ka4yecTBO CBOEro BKMafa B 00LWMIA MHPOPMALMOHHbIA NPOAYKT Mo
KpUTEepusM, CaMOCTOSATe/IbHO cthopmynmMpoBaHHbIM y4yacTHUKaMu
B3aMMO/ENCTBUS;

CpaBHMBaTb pe3y/nbTaTbl C WCXOAHOM 3afayeldt U BKMaf KaXK4oro uneHa
KOMaHAbl B [OOCTW)KEHWe pe3ynbTatoB, pasfendTb cdepy OTBETCTBEHHOCTM WU
MPOSABNSATL FOTOBHOCTb K MPefoCTaBNeHMIO OTHETA nepes, rpynnoia.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusamnus:

BbISBNISITb B XKU3HEHHbIX U Y4YebHbIX CUTyauusx npobnembl, Tpebdytouime
peLleHmns;

OpPVEHTMPOBATLCA B Pas/IMyHbIX MOAXOAAaX K MNPUHATUK  PeLLUEHWA
(MHAMBUAYaNbHOE NPUHATUE PELLEHWNIA, MPUHATUE PELLEHWIA B TpYMne);

CaMOCTOATE/IbHO COCTaB/NATb a/ITOPUTM PeLleHns 3agadn (MM ero 4acTb),
BbIGMpaTb CNOCO6 pelleHns y4ebHOW 3afadum ¢ YY4ETOM MMEIOLLUMXCS PecypcoB U
COOCTBEHHbIX BO3MOXHOCTEW, apryMeHTMpoBaTb MpefdsiaraémMble  BapuaHTbl
peLleHn;



COCTaBNATb MfaH [elcTBui (MnaH peannsaumy HamMeYeHHOro anropvTma
PeLUeHns), KOPPEKTMPOBaTb MPeA/IOXEHHbIA afifOpUTM C YYETOM MOSTyYeHUs
HOBbIX 3HAHWIN 06 N3y4aeMOM OOBLEKTE;

aenatb BbIOOP B YCNOBMSAX MPOTUBOPEYMBOA MHGopMauMmM un  6patb
OTBETCTBEHHOCTb 3a pPeLLeHNe.

CaMoOKOHTpPOJIb (pediekcus):

B/lafieTb crnocobamm caMoOKOHTPO/IA, CaMOMOTMBALMUN U petheKCuu;

[iaBaTb OLEHKY CUTyauuu 1 npegsarath nnaH eé u3MeHeHus;

YUMTbIBaTb KOHTEKCT W MpeaBuaeTb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb
Npyv pelleHMn YyyeBHOM 3afayn, afanTUMpoBaTb peLleHMe K  MEHSLWUMCS
06CTOATENIbCTBAM;

OOBACHATbL  NPUYUHBLI  OOCTMXKEHWA  (HeJOCTWXKeHWs)  pe3y/bTaToB
NH(OPMaLMOHHOW AeATeIbHOCTH, faBaTb OLEHKY NMPUOOPETEHHOMY OMbITY, YMETb
HaxoAMTb MO3NTUBHOE B MPON3OLLE/LLEN CUTYaLNN;

BHOCUTb KOPPEKTMBbI B [AEATENIbHOCTb Ha OCHOBE HOBbLIX 0OOCTOATENLCTB,
N3MEHMBLUNXCS CUTYaLWIA, YCTaHOBNEHHbIX OLUMOOK, BO3HUKLUUX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBIME pe3y/ibTaTa LLen 1 YCI0BUSM.

3MOIII/IOHaJII>H]>II71 HHTCJIJICKT:

CTaBUTb Cebs Ha MeCTO ApYroro YesnoBeka, MOHMMaTb MOTUBbLI U HAMEPEHUS
Apyroro.

IIpunsiTue cedst M APyrux:

0CO3HaBaTb HEBO3MOXHOCTb KOHTPO/IMPOBaTb BCE BOKPYI AaXe B YC/IOBUSAX
OTKPbITOro A0CTyna K Nto6bIM 06bEMaM MHGOpMaLN.

HPEIMETHBIE PE3YJIBTATDBI

K xoHny o0yuenusi B 7 kJjacce Yy OOydvarollerocd 6yayT cghopmMmpoBaHbl
crefytowne yMeHUs:

MOACHATb Ha nprMepax CMbIC/T MOHATWI «MHopMaLms»,
«MH(OPMALMOHHBIA  Mipouecc»,  «0bpaboTKa  MH(oOpMaUMU»,  «XpaHeHue
NH(opMaLMmn», «nepegada NHMopmaLumn»,

KOAMpOBaTb W  [EeKOAMpOBaTb COOGLEHMS MO  3afaHHbIM  Npasuiam,
AEMOHCTPMPOBATb NMOHNMAaHNE OCHOBHbIX NMPUHLMMOB KOAMPOBaHWS NHMDOpMaLmm
pa3NnMYHou NpupoAbl (TEKCTOBOM, rpadinyecKoi, ayamo);

CpaBHMBaTb [/IMHbI COOOLLEHWIA, 3anMCaHHbIX B Pas/INyHbIX andaBuTax,
onepupoBaTb eAMHULAMW W3MEPEHUs WH(OPMAaLMOHHOIO 06bEMA M CKOPOCTM
nepegayn gaHHbIX;

OLeHMBaTb M CpaBHMBaTb pa3Mepbl TEKCTOBbIX, rpanMyecknx, 3BYKOBbIX
(hainioB 1 BMAEO(ANsIOoB;




NPYBOAWTL MNPUMEPbI COBPEMEHHbLIX YCTPOWCTB XpaHeHUst M nepefaydu
NHopPMaLMK, CPaBHUBATb UX KO/IMYECTBEHHbIE XapaKTEPUCTUKM;

BbIAENATb OCHOBHbIE 3Tanbl B UCTOPUM W MOHMMAaTb TEHAEHLUMW Pa3BUTUS
KOMMbIOTEPOB 1 NPOrpaMMHOro o6ecrneyeHuns;

MoslyyaTb 1 1CMoMb30BaTh NHHOPMALMIO O XapaKTepUCTMKaxX NepcoHasIbHOro
KOMMbIOTEPA W €ro OCHOBHbIX 3/leMeHTax (Npoueccop, onepaTMBHass MamsaTh,
[0NrOBPEMEHHas NamsTb, YCTPOMNCTBA BBOAA-BbIBOAA);

COOTHOCUTb XapaKTEPUCTUKN KOMMbIOTEPA C 3afavyamu, pellaembiMy C ero
MOMOLLbIO;

OPUEHTMPOBATLCA B MEpPapXMYecko CTPYKType (aiiioBO  CUCTEMBI
(3anucbiBaTb MOMHOE MMA (haitna (KaTtanora), NyTb K (ainy (katanory) no
MMEIOLLIEMYCS OMUCaHMIO (haliNnoBOM CTPYKTYPbl HEKOTOPOro MHMOPMaLMOHHOMO
HOCUTenNs);

paboTatb C (bailloBOM  CUCTEMOW  MEPCOHa/lbHOrO  KOMMblOTEpa C
MCNONb30BaHNEM rpaUyecKoro nHTepgelica, a MMEHHO: Co3AaBaTb, KONUPOBaTh,
nepemMeLLaTb, NepeMMeHOBbIBaTb, YAaisTb M apXMBUpOBaTb (haiifibl U KaTanoru,
MCNONb30BaTh aHTUBMPYCHYHO MPOrpammy;

NpeacTaBNATb pe3y/ibTaTbl CBOEW [eATe/IbHOCTU B BUAE CTPYKTYPUPOBAHHBIX
WNIOCTPUPOBAHHbLIX JOKYMEHTOB, MY/IbTUMEANIAHBIX MPe3eHTaLMiA;

NcKaTb MHGopMauuto B HTepHeTe (B TOM YKCe, NO K/KOYEBLIM C/I0BaM, MO
N306PAKEHNIO), KPUTUYECKN OTHOCUTLCA K HalAeHHOW MH opMaLmMK, 0COo3HaBas
ONacHoOCTb  AN1A  JIMYHOCTM U 06LLecTBa pPacnpocTpaHeHust  BPeLOHOCHOM
MHopMaLMK, B TOM YMC/Ie SKCTPEMMUCTCKOIO 1 TEPPOPUCTUHECKOrO XapaKTepa;

MOHMMAaTb CTPYKTYPY afipecoB Be6-pecypCos;

MCNONb30BaTh COBPEMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALWIA;

cobnogatb TpeboBaHMsA 6Ge30MacHO 3KcrayaTaumMm TEXHUYECKUX CPeacTB
NH(OPMALMOHHBIX Y KOMMYHWUKALUMOHHbIX TEXHONOMIA, COo6/MI04aTb CeTeBOM
3TUKET, 6a30Bble HOPMbl MH(OPMALMOHHON 3TUKM M NpaBa Npu paboTe C
MPUNOXEHMSAMI Ha NIOObLIX YCTPONCTBaxX U B VIHTEpHeTe, BblbupaTb 6e30MacHble
CTpaTerum noBefeHNs B CETH;

NPUMEHATb  MeTOAbl NPOMPUNAKTMKMA  HEraTMBHOIO B/USIHAA  CPeACTB
MH(OPMALUMOHHBLIX M KOMMYHUKAUMOHHbLIX  TEXHOMOMM  Ha  3[40pOBbE
M0/1b30BaTenNs.

K konny o0yuenuss B 8 Kiacce Yy oOydarouierocs 6yayt cqOpMUpPOBaHbI
cregyroLie yMeHus:

MOSICHATL  Ha  MpUMepax  pasMuus  MeXay  NO3UUUOHHLIMA 1
HEMO3ULMOHHBLIMW CUCTEMaMM CHUC/IEHUS,




3anucbiBaTb M cpaBHMBaTL LUenble yucna ot 0 go 1024 B pasnnyHbIX
MO3ULUMOHHBIX CUCTemMax cuucneHus (C ocHoBaHusMM 2, 8, 16), BbINOMHATbL
apumeTMyecKme onepaunn Hag HAMK;

packpblBaTb CMbIC/T MOHATMIA «BbICKa3blBaHNE», «JIOMMYECKas orepaums»,
«JIOTNYECKOEe BbIpaXKeHune»,

3anncbiBaTb JIOTUYECKME BbIPAXKEHUA C  WUCMOb30BAaHUEM AN3BLIOHKLMM,
KOHBIOHKLUMN 1 OTPULAHUS, OMNpeaensTb UCTUHHOCTb JIOTUYECKMX BblpaXKeHUH,
eC/IN U3BECTHbI 3HaYeHNA UCTUHHOCTU BXOAALLMX B HEr0 MepemMeHHbIX, CTPOUTb
TabNMLbl UICTUHHOCTU A19 NIOrMYECKNX BbIPaXKEHNIA;

pacCKpbiBaTb CMbIC/ MOHATUMA «UCMOMHUTE/b, «aITTOPUTM», «MporpaMmma,
MOHMMasA pasHULY Mexay ynotpebneHveM 3TUX TEPMUHOB B 00bILEHHON peyun 1 B
NHJOopMaTUKE;

OMuCbIBaTb a/rOPUTM PeLLeHns 3agayv pasiMyHbIMKM cnocobamu, B TOM
yucne B BUAe 6/10K-CXEMbI;

COCTaBNATb, BbINO/HATL BPYUYHYIO M Ha KOMMbIOTEPE HEC/I0XHbIE alfOPUTMbI
C WCNONb30BaHWEM BETB/IEHUA W UMKIOB A8 YNpaBieHNs WCMOHUTENSMN,
TakMMKM Kak Po60T, Uepenallka, YepTEXHUK;

MCMONb30BaTb KOHCTAHTbl W MepeMeHHble Pas3/INyHbIX TUMOB (YMC/IOBbLIX,
NOTNYECKNX, CUMBOJIbHBIX), @ TaKXe COAepXKalllMe VX BbIPaXeHUs, UCMo/b30BaTb
orepartop npuceanBaHug,

MCMoNb30BaTh NPY pas3paboTke Mporpamm IOrMYeckmne 3HadeHus, onepawmm
N BbIPXKEHNSA C HUMU;

aHa/IM3npoBaTb NPeaIoXKeHHbIE aNrOPUTMbI, B TOM Yi1C/e ONpeaenaThb, Kakue
pe3ynbTaTbl BO3MOXHbI MPU 3aaHHOM MHOXECTBE UCXO/HbIX 3HAYEHWIA;

co3gaBaTtb M OTNaXuBaTb  NporpaMmbl  Ha  OAHOM U3 A3bIKOB
nporpammupoBaHus  (Python, C++, [ackanb, Java, C#, LUKOMbHbIN
ANTOPUTMNYECKUIA HA3BIK), pPeann3yloliMe HECNOXHbIe anropuTMbl 06paboTKM
YMCMIOBbLIX [AaHHbIX C WUCMO/b30BaHWEM UMK/IOB W BETB/IEHWIA, B TOM 4ucne
peann3ytoLme npoBepKy AeMMOCTN O4HOr0 LeNoro Yymcna Ha apyroe, NpoBepky
HaTypa/lbHOrO Y1C/a Ha MPOCTOTY, BblAENEHNA LMP U3 HaTypPasIbHOro Yncna.

K konny o0yuenuss B 9 Kiacce Yy oOydarouierocs 6yayt cqOpMUpPOBaHbI
crnegyroLime yMeHus:

pasbuBaTb 3afayn Ha nofszafavu, COCTaBNATb, BbINOMHATL BPYYHYHO M Ha
KOMMbKOTEPE HECMOXHbIE aNrOpUTMbl C MUCMOMb30BaHMEM BETBMEHWUIA, LIMK/IOB U
BCMOMOraTe/lbHbIX anropuTMOB A8 YMNPaBAEHUS WUCMOMNHUTENAMMW, TaKUMU Kak
Po60T, Uepenatlka, UepTéXHUK;

COCTaBNATb U OTNXMBaTb NPOrpammsbl, peasim3ytoLime TUNoBbIe anropUTMbI
06paboTKM  YMCNOBLIX NOCNefOBaTENbHOCTEN WM OAHOMEPHBLIX  YUCMOBbIX
mMaccuBoB (NOMCK MakCMMYMOB, MUHVMMYMOB, CYMMbIl W/IN KO/IMYECTBa 3/1EMEHTOB




C 3afaHHbIMM CBOMCTBaMW) Ha OLHOM W3 A3bIKOB MporpammupoBaHus (Python,
C++, MNackasnb, Java, C#, LLIKONIbHbIA ANTTOPUTMUYECKI A3bIK);

PacKpbIiBaTb CMbIC/T MOHATUA «MOZENb», «MOAENNPOBaHUE», OMNpefensTb
BUAbl MOfeneln, OueHMBaTb afeKBaTHOCTb MOZENM MOLEeNMPYyeMOMY OOBLEKTY U
Llensam MOJeNnpoBaHus;

MCMoNb30BaTh rpadbl N [epeBbs A/1F MOLENMPOBaHUS CUCTEM CETEBOWN U
NepapXmMyYecKol CTPYKTYpPbl, HAXOAWTb KpaTHallLmiA NyTb B rpage;

BblGMpaTh CMocob npeAcTaB/ieHNs faHHbIX B COOTBETCTBMM C MOCTaB/EHHOM
3agaveit  (Tabnuupbl, CXeMmbl, rpajukW, aAuarpaMmbl) C  UCMOJb30BaHWNEM
COOTBETCTBYHOLMX NMPOrPaMMHBIX CPefCTB 06paboTKM [aHHbIX;

MCMOMb30BaTb  3M1EKTPOHHbIE  Tabnuubl AN 06paboTkM, aHaiM3a U
BU3ya/IM3aLMM  YNCNOBBLIX [aHHbIX, B TOM 4MC/e C BbleNeHVEM [unana3oHa
Tabnuubl 1 ynopsaounmBaHneM (COPTUPOBKOI) ero a/1eMeHTOB;

C03JaBaTb MU NPUMEHSATb B 3/IEKTPOHHbIX Tabsimuax popmysbl 419 pacyEToB ¢
MCNONb30BAHNMEM BCTPOEHHBLIX apUPMETUYECKNX (YHKUMIA (CYMMUPOBaHME W
MOACYET 3HaYeHWI, OTBeYatOLWMX 3alaHHOMY YC/I0BUIO, CpefiHee apuimMeTUYeCKoe,
MOMCK  MakCUMa/lbHOr0O M MWUHUMaNbHOrO  3HayeHus),  abCO/HOTHOMN,
OTHOCUTE/IbHOW, CMELLIaHHOW afpecauuu;

MCNONb30BaTh 3/IEKTPOHHbIE TabMuubl A4/19 YMC/IEHHONO0 MOAENMPOBaHUA B
MPOCTbIX 3aa4ax 13 pasHbIX NpPegMeTHbIX 061acTei;

MCMoNb30BaTb  COBPEMEHHble  WHTEPHEeT-cepBMCbl (B TOM  4uncne
KOMMYHUKaUMOHHbIE  CEpPBUCHI, 06/1a4Hble  XpaHWWLWEA  AaHHbIX, OHMaNH-
nporpammbl (TEKCTOBble M rpafmyeckne pedakTopbl, cpefdbl pa3paboTku)) B
Yy4eOHOIN 1 NOBCEAHEBHOMN AEATENbHOCTMY;

NpMBOANTL MPUMEPbI  WUCMOMb30BaHNUA  reOMHMOPMAaLMOHHbIX CEpPBMCOB,
CEepPBMCOB TOCYAAPCTBEHHbLIX YCNyr, 06pa3oBaTefibHbIX CepBUCOB VIHTepHeTa B
Yy4eOHOIN 1 NOBCEAHEBHOMN AEATENLHOCTMY;

MCMOoMb30BaTb  pas3/IMYHble  CpefcTBa  3alWMTbl  OT  BPEAOHOCHOrO
NporpaMMHOro obecrieyeHuns, 3awWuwaTb MNepcoHabHY MHMOopMaUuio ot
HeCaHKLMOHMPOBAHHOI0 A0CTyna 1 ero nocneAcTeuii (pasrnaweHus, nogmeHsbl,
yTpaTbl [aHHbIX) C YYETOM OCHOBHbIX TEXHOMOTMYECKMX W  COLMANbHO-
MCMXOMOTMYECKMX  acnekToB  WUCMOMb30BaHUSA  CeTM  VIHTepHeT  (ceTeBas
aHOHVMHOCTb, LM(POBOIA cnep, ayTeHTUYHOCTb CYOBEKTOB M PECYPCOB, OMAaCHOCTb
BPEAOHOCHOI0 KoAa);

pacno3HaBatb NOMbITKA 1 NpeaynpexnaTs BOB/eUeHMEe Ce6 1 OKPYXKatOLLMX
B AECTPYKTUBHbIE U KPUMMHA/bHbIE (POPMbl CETEBOW aKTMBHOCTM (B TOM u4ucCne
KNGepOYNIVHT, (OULLIVHT).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsnsie IIpakTuuyeckue
NporpaMMbI Bcero o0pa3oBaTeJibHbIE
padoTshI padoTsbI
pecypchl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 KomnbroTep — yHMBepcasibHOe YCTPOMCTBO 5 1 bubnunoteka LIOK
' 06paboTKM AaHHbIX https://m.edsoo.ru/7f41646e
bnbnmoteka LLOK
12 porpamuibi 1 AakHbie 4 https://m.edsoo.ru/7f41646e
bnbnmoteka LLOK
13 KomnbioTepHbIe CeTH 2 https://m.edsoo.ru/7f41646e
WToro no pasgeny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 VHpopmaums 1 nHopMaLMOHHbIe 9 Bubnmoteka LIOK
' NpoLiecchbl https://m.edso00.ru/7f41646e
bnbnmoteka LLOK
22 MpeacTasnerive uHpopmaLy 9 https://m.edsoo.ru/7f41646e
Toro no pasgeny 11
Pa3nen 3. Un¢opmManmoHHbIE TEXHOJIOTUH
bnbnuoteka LLIOK
31 TeKCTOBbIE AOKYMEHT®! 6 1 4 https://m.edsoo.ru/7f41646e
bnbnuoteka LLOK
32 KomnbroTepHas rpacuka 4 2 https://m.edsoo.ru/7f41646e
3.3 MynbTUMeLUAHbIE NPe3eHTaL MK 3 1 2 Bbubnmoteka LIOK
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\ https://m.eds00.ru/7f41646e

WToro no pasgeny 13
Pe3epBHOe Bpems 2 \
OBLIEE KO/IMYECTBO YACOB N0 NPOrrPAMME 34



https://m.edsoo.ru/7f41646e

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NIporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Bubnunoteka LLOK
11 CucTeMbI CHnCneHIA 0 L https://m.eds00.ru/7f418516
. Bubnmoteka LLOK
1.2 3NeMeHTbl MaTeMaTUYeCKOW NOTUKK 6 1 https://m.edsoo.ru/7fA18516
WToro no pasgeny 12
Pa3nes 2. AnropuT™Mbl M IpOorpaMMHupoOBaHue
VicnonHutenn n anroputMmbl. Bubnmnoteka LLOK
2.1 10 1
ANTOPUTMUYECKNE KOHCTPYKLIUN https://m.eds00.ru/7f418516
Bubnmoteka LIOK
22 361K MPOTpaMMIPOBaHIS d https://m.eds00.ru/7f418516
Bubnmoteka LIOK
23 AHaNN3 anropUTMOB 2 https://m.edso0.ru/7f418516
Toro no pasgeny 21
Pe3epBHOe Bpems 1
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
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9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HanmenoBanue a31eJioB 1 TeM 1071 OBbIC
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Pazgea 1. lndpoBasi rpaMOTHOCTH
"nobanbHas ceTb VIHTEPHET 1 cTpaTerum Bubnnoteka LIOK
1.1 o 3 2
6e30MacHOro NoBeAeHNs B Hel https://m.edsoo.ru/7f41a7d0
bubnunoteka LLOK
1.2 PaboTta B MH(pOPMaLMOHHOM NPOCTPaHCTBE 3 https://m.edsoo.ru/7f41a7do0
WToro no pasgeny 6
Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH
bnbnmoteka LLOK
2.1 M 1 1
04eNnpoBaHMe Kak MeTo No3HaHUA 8 https://m.edsoo.ru/7f41a7do0
WToro no pasgeny 8
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
bnbnmoteka LLOK
3.1 Pa3paboTka afiropuTMOB 1 NPOrpamm 6 1 1 https://m.edsoo.ru/7f41a7d0
bnbnmoteka LLOK
32 Ynpagnerve 2 https://m.edsoo.ru/7f41a7d0
WToro no pasgeny 8
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHT
bnbnuoteka LLIOK
41 SNEKTPOHHbIE TAGNMLLb! 10 8 https://m.edsoo.ru/7f41a7d0
4.2 VHdopmaLunoHHbIe TeEXHONOrNN B 1 1 bubnunoteka LLOK
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COBPEMEHHOM 06LLeCcTBe

https://m.edsoo.ru/7f41a7d0

WToro no pasgeny 11
Pe3epBHoOE Bpems 1
OBLWEE KOJIMYECTBO YACOB IO NMrPOIrPAMME 34 12



https://m.edsoo.ru/7f41a7d0

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

7 KJTACC
Bocosa J1./1., bocoBa A.HO. NHhopmaTrKa: YU4ebHUK ana 7 knacca. — M.

BMHOM. Nabopatopus 3HaHWI, 2023.

8 KJIACC
Bocosa J1./1., bocoBa A.HO. NHhopmaTurKa: YU4ebHuK ana 8 knacca. — M.

BMHOM. Na6opatopus 3HaHWIA, 2018.

9 K/TACC
Bocosa J1./1., bocosa A.HO. NHhopmaTrKa: YUebHuK ans 9 knacca. — M.

BMHOM. NNa6opatopus 3HaHWIA, 2019.

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
Bocosa f1./1., Bocosa A.FO. NH(opmaTuKa. 7—9 Knacchl : METOANYECKOE
noco6ue. — M.: BUHOM. JlabopaTopus 3HaHui1, 2020.

https://Ibz.ru/metodist/authors/informatika/3/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://Ibz.ru/metodist/authors/informatika/3/
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