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MYHUIUITIAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHNE
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COJAEP/)KAHUE OBYYEHUA
COJAEPKAHUE YYEBHOI'O KYPCA <MATEMATHUKA» 5-6 KJIACC

5 KVIACC

HarypaJjibHble unc/ia v HYJIb

Harypanpaoe uncno. Psn marypanpHbix uncen. Yucno 0. M300paxeHne HaTypalbHBIX YUCEI
TOYKAaMHU Ha KOOPJIMHATHOM (YKMCIIOBOM) MPSMOH.

[To3unmoHHas cuctema cUUCiIeHHs. PUMcKkas Hymepanus KaK MpuMep HENO3ULUOHHON CUCTEMBI
cuMcliieHHs. JlecaTuuHas cucTeMa CUUCICHUSI.

CpaBHEHHE HATYpaAJIbHBIX YHCEJ, CPAaBHEHHE HATYPAIbHBIX YHCE C HYIEM.

Crnioco0Op1 cpaBHeHUs. OKpYIJIEHNE HATYPaJIbHBIX YUCEIL.

CrnoxeHue HaTypalbHBIX YHCEJI, CBOWCTBO HYJS IPU CIOXKEHUHM. BplunTaHue Kak JEHCTBHE,
o0OpaTHOE CIIOKCHHUIO. ¥ MHOKCHHE HATYypPAIBHBIX YUCEII, CBOMCTBA HYJISI M SAMHUIIBI TPH YMHOKEHHUH.
Jlenenue kak peiicTBue, oOpaTHOE YMHOKEHHIO. KOMIIOHEHTBI IEHCTBHI, CBSI3b MEXKIY HHMHU.
[IpoBepka pesynbrara apudmerndeckoro Aeiictus. IlepeMecTuTenbHOE U coUYeTaTENbHOE CBOWCTBA
(3aKOHBI) CIIOKEHUSI U YMHOXKEHHUSI, pACIIPEACIIUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Ucnonp3oBanne OykB uisi 00O3HAYCHUS! HEWU3BECTHOTO KOMIIOHEHTA W 3allMCH CBOWCTB
apuMeTHIeCKUX IEHCTBUH.

Henutenun m KpaTHble 4ucia, pa3joKeHHE Ha MHOuTenu. [IpocTele M coCTaBHbIE YHMCTA.
[Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octatkom.

Crenensb ¢ HaTypaJIbHBIM ITOKAa3aTEIEM. 3allUCh YUCIa B BUIE CYMMbI Pa3psiAHbIX CJIaracMbIX.

YucnoBoe BeIpakeHUE. BpruncieHne 3HAYCHUI YMCIOBBIX BBIPAKEHUH, MOPSAJOK BBINOJHECHUS
nevctBuil. Mcnonb3oBaHWE NpPU BBIYMCICHUSAX IEPEMECTUTENBHOIO M COYETAaTEIbHOIO CBOMCTB
(3aKOHOB) CIIOXKEHHS U YMHOKEHUS, PaclpeleIUTeIbHOTOCBOMCTBa YMHOKEHUSI.

JApoou
[IpencraBinenne o OpoOU Kak croco0e 3amucu 4acTH Benu4uHbl. OOBIKHOBEHHBIE IPOOH.

[IpaBuiibHbIE U HempaBWiIbHbIE ApoOu. CMmemaHHas JpoOb, MPEICTaBICHUE CMEIIaHHOW JIpoOu B
BUJE€ HEMpaBWJIbHOM JpoOM U BbIACIEHUE LEIOM YacTH YHWClIa U3 HENpPaBUIBHOW JpoOwu.
N300pakenne apoOeil Toukamu Ha 4MciIoBOM mpsMoil. OcHoBHOe cBoiicTBO apoOu. CokpaleHue
npobeit. [TpuBenenue 1podbu Kk HOBOMY 3HamMeHaTent0. CpaBHEHUE APOOEH.

CroxeHue u BpIYUTaHUE ApoOeil. YMHOXKEHUE U JelieHne apo0ei, B3auMHO- oOpaTHBIE TpoOH.
HaxoxaeHue yactu 1enoro  1esoro Mo ero 4acTu.

Hecaruunas 3anuch Jpobeil. IlpeacraBieHne aecaTUYHOM JpoOu B BuAe OOBIKHOBEHHOM.
N300paxenune 1ecITHUHBIX IpoOeil ToukaMu Ha YiciIoBol mpsiMoid. CpaBHEHUE IECATUYHBIX IpOOEH.

Apudmernueckue eHCTBUS C JECATUUHBIMU Ipo0siMu. OKpyrieHue NeCATUYHBIX IpoOeii.

Pelenue TeKCcTOBBIX 33724

Pemienne TEKCTOBBIX 3adad apu(PMETHUECKUM CIOCOOOM. PemieHue mormueckux 3aaad.
Pemenue 3amau mepeObopoM BCeX BO3MOMKHBIX BapHaHTOB. VIcmoib30BaHWE MPU PEIICHUH 33134
TAOJINIL U CXEM.

Pemienne 3amau, conepiKaliux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYHUHBI: CKOPOCTh, BpEMS,
paccTostHue, II€Ha, KOJHMYECTBO, CTOMMOCThb. EIWHUWIBI W3MEpeHus: Macchl, 00BEMa, IICHHI,
paccTosAHUs, BpEMEHU, CKOPOCTU. CBSI3b MEXIY €IMHUIIAMUA U3MEPEHHS KaXA0W BEIUUUHBI.

Pemenve oCHOBHBIX 3a7a4 Ha APOOH.

Hpe}ICTaBHeHI/Ie JaHHBIX B BUJC Ta6J'II/IH, CTOJ'I6LIaTI)IX }II/IanaMM.

Harnsanas reomerpus
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Harnsnuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE30K, Jyd, YroJ,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0J1. [IpsaMoii, OCTpbIi, TYIIOWH pa3BEPHYTHIN YIJIbI.

JlninHa oTpeska, METpUUYECKUE €IMHULBI JUIMHBIL. [[11MHa J0MaHoM, NepUMETp MHOTIOYroJIbHUKA.
W3Mmepenue 1 MOCTPOCHUE YIJIOB € IIOMOIIBIO TPAHCIIOPTUPA.

Harnsaneie mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK, MPSMOYTOJIBHUK,
KBaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (pUryp.

N300paxkenue ¢uryp, B ToM uucie Ha kieryatoil Oymare. Iloctpoenue koHdurypanumii us
qacTeil mpsAMOii, OKPYKHOCTH Ha HEIMHOBAHHOMW M KJleT4aToi Oymare.cronb30BaHne CBOMCTB CTOPOH
U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomane NpsAMOYrojabHUKAa U MHOTOYTOJIBHUKOB, COCTABJICHHBIX M3 IPSIMOYTOJBHUKOB, B TOM
yucie Guryp, n300pak€HHBIX Ha KJIeT4aToi Oymare. EMUHUIIBI H3MEpEeHNUs TUIOIAIH.

Harnsanbie npenctaBieHus: 0 MPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJBHBIN Mapajuieenumnes,
KyO, MHororpaHHuku. H3o0pakeHue NpocTEHIINX MHOTOTPaHHUKOB. Pa3BépTku Kyba U
napaenenunena. Co3ganue Mojenel MHOTOTPAaHHUKOB (M3 Oymaru, MpOBOJIOKHM, IUIACTHIIMHA M
JPYTUX MaTepuaioB).

O0BEM MpsIMOYTOJIBHOTO Napajuienenunena, kyoa. Enununs! n3mepenus oobéma.

6 KJIACC

HarypanbHble yuciaa

ApudmeTndeckue JAEWCTBUS C MHOTO3HAYHBIMU HATypaldbHBIMU uuciIaMH. YHUCIIOBbIE
BBIPQKCHUS, MOPSAIOK JEUCTBUN, HCIONb30BaHHE CKOOOK. lcmonp3oBaHMe Mpu BBIYUCICHUAX
MNEPEMECTUTCIIBHOTO U COYCTATCIBHOI'O CBOMCTB CJIOKCHHUS | YMHOXCHHA, PacCpeCaACIMTCIbHOIO
cBoiicTBa yMHOeHUs. OKpyIJIeHUE HATypaJbHbIX YHCEI.

Jenurenu v KpaTHbIE YMcia, HAMOONBIIMK OOIIMIA AENUTENbh U HaMMEHbIee 00Iee KpaTHOE.
JlenmumocTb cyMMBI U Tipou3BeieHus. Jenenne ¢ ocratkom.[poou

OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue napodeil. CpaBHeHUE H
yrnopsouMBaHue Jpobed. Pemenune 3amau Ha HaXOXXIACHHE 4YacTUOT LIEJIOT0 M ILEJOro Mo ero
gactu. Jl[poOHoe umcio Kak pe3yibrar neneHus. IlpencraBieHue aecATUUHOW ApoOM B BHUE
OOBIKHOBEHHOH JIpoOM M BO3MOXKHOCTD ITPEJICTABICHHUS] OOBIKHOBEHHOW ApoOM B BHJIE JIE€CATHYHOM.
JlecaTUuHble poOM M MeTpuyeckas cucreMa wmep. ApudMeTuueckue JeiCTBUS U UYHUCIIOBBIE
BBIPQ)KEHUSIC OOBIKHOBEHHBIMHU U IECATUUHBIMU JIPOOSIMH.

OtHomienue. JleneHue B JAaHHOM OTHOLIEHHH. Macitad, nponopuus. [IpruMeHeHe nponopiuii
IIPU PELICHUHN 3a/au.

ITonsTHe IIpOLCHTA. Brramcnenne MIpoHCHTa OT BCIWYMHBI W BCIWYMHBI I10 eé IMPOLICHTY.
BblpakeHne MpoOLEHTOB JECATHUYHBIMH JpoOsMu. Pemenue 3amauHa NpoleHTHL. BeipaxeHnue
OTHOIICHMS BEJIMYUH B MIPOLICHTAX.

IMonoxuTEILHBIE H OTPUIIATEIbHbIE YHCJIA

[TonoxuTtenbHble U OTpUIlaTeNbHbIe 4Mcia. Llensie yucna. Moaynp yucna, reoMeTpuyecKas
WHTEpIpeTanuss MOAyns uyucia. M3o0pakeHune uucen Ha KOOpIWHATHOW mpsMoil. YwuciaoBbie
MIPOMEXYTKH. CpaBHEHHE YHCEIL. ApubdmMerndeckre JEHCTBUS C TMOJOKHUTCIbHBIMA U
OTpHUIATENILHBIMH YUCIIAMHU.

[IpsiMmoyrosnbHas cuUcTEMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUYKHM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek 1 GpuUryp Ha KOOpAUHATHOM MIIOCKOCTH.

BykBeHHBbIe BbIpaKeHUs
[Tpumenenne OyKB s 3alMCH MaTeMaTHUECKUX BBIpAXEHUH M MpepioxeHuil. CBoHcTBa
apupMeTHuecKkux JeiicTBUi. ByKkBeHHbIE BBIpaKEHUS M YHCIIOBBIE MOACTAHOBKH. bByKBEeHHBIE
paBeHCTBA, HAXOX/IEHUE HEU3BECTHOIO KOMMOHEeHTa. DopMynbl, (GopMysbsl IepuMeTpa M IJIOMIATH
3
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MPSIMOYTOJIbHUKA, KBaJpaTa, 00bEéMa mapasuiesienurena u Kyoa.

Pemenne TekcTOBBIX 32124

Pemienne TEKCTOBBIX 3amady  apuPMETHUYECKUM CIOCOOOM. PemieHue JOrHYecKuX 3ajaad.
Pemenue 3ana4y nepe6OpoM BcexX BO3MOXKHBIX BAPUAHTOB.

Pemenne 3amau, coaepkKalldx 3aBHCHUMOCTH, CBSI3BIBAIOLIUX BEIMYUHBL: CKOPOCTb, BpeMs,
paccrosinue, 1eHa, KOJIMYeCTBO, CTOMMOCTh, IPOU3BOAUTEILHOCTD, BpeMsi, 00bEM paboThl. EnnuHuUIIbI
U3MEpPEHUsSl: MAacChl, CTOMMOCTH, DPACCTOSHUS, BpPEeMEHH, CKOpocTU. CBs3pb MEXAYy €AMHHUIIAMU
U3MEpPEHUs KaXKJ0M BEIUUUHBI.

Pemennie 3amay, CBSI3aHHBIX C OTHOIICHHWEM, MPOMOPLHOHAIBHOCTHIO BEJIIMYHMH, IPOLIEHTAMHU;
pelleHre OCHOBHBIX 3314 Ha ApoOU U MPOICHTHI.

OueHka M NpUKHUIKA, OKpyrieHue pesynbrara. CocraBieHHe OYKBEHHBIX BBIPRKEHHUU 110
YCIIOBUIO 3aJIa4H.

[IpencraBieHne AJaHHBIX C MOMOIIBIO Ta0auIl U auarpaMM. CTonbuaThie AMArpaMMbl: YTEHUE U
IoCTpoeHHEe. YTeHNE KPYTroBbIX JUarpamm.

Harasignasi reomerpus

Harnsinuele npencraBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTh, KPYT.

B3aumHoe pacrnonokeHue JABYX NPSAMBIX Ha IUJIOCKOCTH, MHapajuielbHbIE MpPSIMBIE,
NEpIEeHAUKYIISIpHbIE NpsMbIe. VI3MepeHue paccTosTHUM: MeX Ay ABYMs TOYKAMHU, OT TOYKH 10 HPSIMOH,
JUIMHA MaplLIpyTa Ha KBaJIpaTHOU CETKE.

W3mepeHne U TMOCTPOEHHE YIJIOB C IOMOIIBIO TPAHCHOPTUpPA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIM,  NPAMOYTOJBHBIM,  TYHOYTOJbHBIH,  pPaBHOOEIPEHHBIN,  PaBHOCTOPOHHUIA.
YeTbIpEXYroJbHUK, NPUMEPBI YETBIPEXYTOJIBHUKOB. IIpAMOYrospHUK, KBaapaT: HCIOJIb30BaHUE
CBOWCTB CTOpOH, YTIJIOB, nuaroHaneil. M3o0pakeHne reoMeTpuyecKuX (GUryp Ha HEIHMHOBAHHOMN
Oymare C WCIONB30BAaHMEM IUPKYISA, JMHEHKH, YroJbHUKA, TpaHcmoptupa. [loctpoenus Ha
KJIeTyaToi Oymare.

[Tepumerp MHoroyrospHuka. [loHsTue miomamu (Urypbl, €IWHUIBI U3MEPEHUS IUIOIIAIH.
[IpubnmxénHoe u3MepeHue riomaau Guryp, B TOM 4Mciae Ha KBaapaTHoW cerke. [Ipubmmxénnoe
M3MEpeHUe JUTMHBI OKPY>KHOCTH, IJIOLIAAN Kpyra.

CuMmMeTpus: LEHTpalbHas, OCeBas W 3epKalbHas cuMMmeTpuu. IlocTpoeHHe CHMMETpPHUYHBIX
¢buryp.

Harnsanuele npencraBieHus o MPOCTPAHCTBEHHBIX (QUrypax: napajvienenunesa, KyO, mpusma,
nUpaMyza, KOHyC, LUIMHAP, map U cdepa. M3o0paxkeHne mnpocTpaHCTBeHHbIX ¢uryp. IIpumeps
Pa3BEPTOK MHOTOIPAaHHHUKOB, MIIMHAPA U KOHyca. Co3/laHue Mojesel MpoCTpaHCTBEHHbBIX (Guryp (13
OyMaru, TpOBOJIOKH, TUTACTHJIMHA U IPYTUX MATEPUAJIOB).

[Tonsitne 00bEMa, equHUIBI U3MepeHus 00béMa. OOBEM MPSMOYTOJILHOTO MapasuIeNieuIe 1a,
KyOa.

COJEPKXAHHUE YYEBHOI'O KYPCA «AJITEBPA» B 7-9 KIIACCAX
7 KUIIACC

Yucia v BbIYUCTIECHUS

Jlpobu OOBIKHOBEHHBIC W JCCSITUYHBIC, MEPEXO] OT OAHON (OpPMBI 3amucu ApoOei K IpYrou.
[ToHsiTHE palNMOHANBHOTO YHCIA, 3aluCh, CPAaBHEHHUE, YINOPSAJOYMBAHUE PAMOHAIBHBIX YHCEI.
Apudmerndeckue NeUCTBUS C pallMOHATILHBIMHU YHCIaMu. PereHue 3a1ad u3 peajqbHOM MPaKTHUKUA Ha
4acTH, Ha JApoOH.

Crenenb ¢ HaTYpaJIbHBIM TOKa3aTEJIeM: ONpe/eeHue, MpeoOpa3oBaHNe BRIPAKCHU HA OCHOBE
ompeieNIeHus, 3auch OoNbIuX yucen. [IpomeHTsl, 3anmuch MPOLIEHTOB B BUE IpoOu U Ipodu B BUJE
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MPOLEHTOB. Tpy OCHOBHBIE 33Ja4l HAMPOILICHTHI, PELICHHE 3a/1a4 U3 pealbHOU MPaKTHKU.
[IpuMeHeHne NpU3HAKOB ACIUMOCTH, PA3JI0KEHUE Ha MHOKHUTEIHN HATYPAIbHBIX YUCE.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TpAMas U 00paTHasi MPOHOPIHOHATBHOCTH.

Anredpanyeckue BbIpaKeHUs

[IepemeHnHbIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHHUS C IEpPEMEHHOW. JlomycTUMbIE 3HAYCHUS
nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXAy BelHMuMHAMU B Buje ¢opMyiibl. Beruucnenus mno
dopmynam. [Ipeobpa3oBanre OyKBEHHBIX BBIPRXKEHUN, TOXKJIECTBEHHO paBHbIE BBIPAXXECHMUS, IMpaBUiIa
npeoOpa3oBaHus CyMM U TNPOU3BEACHMI, MpaBUia PACKPHITHS CKOOOK M IpHUBENEHHUS MOAOOHBIX
CJaracMablIXx.

CBoiiCTBa CTENIEHU C HATYPAJIbHBIM ITOKA3aTeIIEM.

Onnounensl ¥ MHOrowieHsl. CteneHb MHOrouwieHa. Cro)keHHE, BBIUMTAHHE, YMHOXEHUE
MHOTOWwIeHOB. DopMyJibl COKpaIIEHHOrO YMHOXEHHUS: KBaJpaT CyMMbl M KBajpar Pa3HOCTH.
®opmylia pa3HOCTH KBaAparoB. Pa3moxkeHne MHOTrOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBWia IpeoOpa3oBaHMsl YpaBHEHHS, PaBHOCHJIbHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OAHOW IIEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOrO ypaBHEHUS, PELCHUE
JUHENHBIX ypaBHeHMI. CocTaBleHUE ypaBHEHUH IO YCIOBMIO 3ajaud. PeleHue TeKCTOBBIX 3ajad C
IIOMOUIBbIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JABYMsI IepeMEHHbIMM M ero rpadpuk. Cucrema IBYX JMHEHHBIX
YpaBHEHHUH C JIByMS IEpEMEHHBIMU. PerieHne cucTeM ypaBHEHUH cIocOOOM 1oAcTaHOBKU. [Ipumepst
peleHus TEKCTOBBIX 3a/1a4 C [IOMOLIBIO CUCTEM YPABHEHUM.

DOyHKIUHA

KoopanHara Touku Ha npsmoin. YucinoBble NMPOMEXYTKH. PaccTosiHue Mexay ABYyMs TOUYKaMHU
KOOPJIMHATHOM IIPSIMOM.

[IpsmoyronbHas cucremMa koopauHat, ocu Ox u Oy. Abcuucca W OpAMHATa TOYKU Ha
KOOpAMHATHOH minockocTH. [IpumMeps! rpadukos, 3agaHHbIX GopMynamu. UTeHne rpaduKoB peaabHbIX
3aBucumocteil. [lonsarue @ynkuuu. I'padux ¢pynxnuu. CpoiictBa QpyHkumii. JIuneitnass ¢pyHkuus, eé
rpapuk. I'papux ¢ynkuum y = |x|. I'paduueckoe penieHne IMHEHHBIX YPaBHEHUH M CHCTEM
JIMHEWHBIX YPAaBHEHUM.

8 KJIACC
Yucia u BbIYMCTIEHUS

KBampatueiit kopenb u3 uucna. llonsarue o0 wuppanroHanbHOM uucie. JlecaTuyHbie
MPUOJIMDKEHUST UppalMoOHANBHBIX uunced. CBoiicTBa apudMETHYECKHX KBaJpaTHBIX KOPHEW M HX
MIpUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BHIYUCIICHUSIM. J[eCTBUTEIHHBIC YUCIIA.

Cremnens ¢ LIEIBIM MOKa3aTeNIEM U €€ CBOMCTBA. CTaHI[apTHaSI 3a11MucCh 4ucjia.

AuredpanyecKue BbIpaKeHUs!
KBanpaTHblil TpEXUiIeH, pa3ioKeHne KBaJIpaTHOro TpEXuwieHa Ha MHOXKHUTENH. AsreOpandeckast
npoOb. OCHOBHOE CBOMCTBO anredpanyeckor npodu. CroxeHue,
BBIYNTAHUE, YMHOXXEHHE, JCJeHHe aireOpandeckux apoOeil. ParmoHanbHbIE BBIpaXEHUS W WX
npeobpazoBaHue.

YpaBHeHus U HEpaBeHCTBA
KBanpatHoe ypaBHenue, opmyna KopHel kBajapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JIMHEHHBIM M KBaJpaTHbIM. [Ipocteiimve apoOHO-panMoHaIbHbIE
YpaBHEHUS.
I'paduueckas uHTEepHpeTanus YpaBHEHUH C JBYMs IE€PEMEHHBIMH U CUCTEM JIMHEMHBIX
YpaBHEHUH ¢ AByMs IepeMeHHbIMU. [IpuMepsl pemieHuss CUCTEM HEJIMHEWHBIX YPABHEHUHN C JBYMs
5
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MepEMEHHBIMHU.
Pemenre TeKCTOBBIX 3a/1a4 aJireOpandecKuM CIiocoOoOM.
UucnoBble HEpaBeHCTBA U UX CBoicTBAa. HepaBeHCTBO ¢ 0HON nepeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBa C OJJHOM nepeMeHHON. CUCTEMBIJIMHENHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM.

DOyHKIUHA

[Tonstue Gynkmun. OOnacTh ONpeneNeHUuss U MHOXKECTBO 3HAUYCHUH (QYHKLIUH.
Crnioco0wI 3a1anust pyHKITHIA.

I'padux pynkiun. Yrenue cBoiicTB pyHkmu no e€ rpaduxy. [Ipumepsr rpaguxoB GyHKINH,
OTPaKAIOIIUX pealbHBIC MPOLIECCHI.

OyHKIMH, ONMCHIBAIOIINE IPSIMYIO U 00pPaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX TPa(UKH.
Oynkiun y = X%, y = x°, y =Vx, y=|x|. ['paduueckoe pelenne ypaBHEHHMI 1 CUCTEM yPaBHEHHIA,

9 KJIACC
Yucia u BbIYUCICHUS
ParnmonanbHble yuciia, UppaloOHAIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE JECATUYHbIE IPOOH.
MHOXkecTBO NeHCTBUTENBHBIX YUCEll, IEHCTBUTEIbHbBIC YUCIA KaK OECKOHEUHbIE JECSTUYHbBIE IPOOH.
B3aumMHO 0JJHO3HaUYHOE COOTBETCTBHE MEX]Y MHOKECTBOM JCHCTBUTEIbHBIX YMCET U KOOPAUHATHOMN
IPSAMOM.
CpaBHeHHUE IEHCTBUTENBHBIX YHCEIl, apU(PMETUYECKHE ACUCTBUS C NEHCTBUTEIBHBIMUA YHCIAMU.
Pa3zmepsl 00BEKTOB OKPY’KAIOIIEr0 MUPA, IUTEIBHOCTH MIPOLIECCOBB OKPYKAIOLIEM MHPE.
[TpubnmxEHHOE 3HAYCHNE BEIMYHUHBI, TOYHOCTH NMpuOmmkenns. Oxpyriaenue uncen. [puknaka
Y OLIEHKA Pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHus 4 HepaBeHCTBA

JInneiliHoe ypaBHeHue. Pemenne ypaBHeHMH, cBojAUIMXCsS K JuHEHHbIM. KBagpatHoe

ypaBHeHue. PenieHue ypaBHEHHM, CBOIALIUXCS K KBaJpPAaTHBIM.
bukBanpatHoe ypaBHeHue. IIpuMepbl pelieHUss YpaBHEHHMM TPETbEd M YETBEPTOU CTENEHEH
Pa3I0KEHUEM Ha MHOYKUTEIIN.

Pemenue npoOHO-panMoOHaIbHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3ajad anreOpandyecKum
METOJIOM.

VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. Penienue cucreM AByX JTUHEHHBIX YpaBHEHHH
C IByMs IEpeMEHHBbIMU. Pelenne cucrem JByX ypaBHEHHUH, OJHO U3 KOTOPBIX JMHEHHOE, a Ipyroe —
BTOpoO# creneHu. ['paduueckas MHTEpIIpeTALUs CUCTEMBl YPABHEHUH C IByMsI IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3amad  anreOpandecKuM  CIOCOOOM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemreHne nMHEHHBIX HEPAaBEHCTB C OJHOM IIepeMEHHOW. PelleHue cucTeM JIMHEWHBIX
HEpaBEHCTB C OAHOM mnepemMeHHOll. KBanpaTtHble HepaBeHcTBa. ['paduueckas WHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DOyHKIUHA
KBanparuunas ¢ynkims, e€ rpaduk u cBoiictsa. [Tapabona, KoopAMHATH BEPIIMHBINTAPAOOIIBI, OCh
CUMMETPHUHU NapadOIIbI.

*
I'paduku Gynkmmit: y = £x, y= £x+b, y= , y=—x3,y= vx, y=|x[,
x
Y UX CBOMCTBA.

YucioBble 10CJI€10BATEIBHOCTH H POIPECCHH
[lonsiTe YMCIOBOM MOCIENIOBAaTENIbHOCTH. 3aJaHHUE [OCIEAOBATEILHOCTH PEKYPPEHTHOM
dopmynoit u popmynoii n-ro dieHa.
Apudmernueckas U reomerpuueckasi nporpeccur. GopMyInbl #-ro wieHa apupMETHUYeCKOH U
6
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F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX /1 YWICHOB.
N3o0pakeHne 4ICHOB apu(METHYECKOW M TeOMETPUYECKON MpOrpeccuil TouykamMHu Ha
KOOPJAMHATHOM MIIOCKOCTH. JIMHEHHBIA U SKCITOHEHIIMAIBHBINA POCT. ClI0KHBIE TPOLICHTHI.

COJEP)KAHUE YYEBHOI'O KYPCA «I'EOMETPHUS» B 7-9 KIIACCAX

7 KJIACC

HavanbHble moHATHS reoMeTpun. Touka, npsimasi, OTpe30K, Jiyd. Yol Buasl yrios.
Beprukansaeie u cMexHble yribl. buccekrpuca yria. Jlomanas, MHOroyronsHuk. IlapamiensHocTs 1
NEPIEHIUKYJISPHOCTD MPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOHCTBAa OCEBOW cHMMeETpuU. [Ipumepbl cuMMmeTpun B
OKPY’KaroIlleM MHUPE.

OCHOBHBIE MOCTPOEHUSI C MOMOUIBIO LUPKYJd U JIMHEWKU. TpeyronbHuK. BeicoTa, Menuana,
OuccekTpuca, X CBOICTBA.

PaBHOOepEeHHBII 1 pAaBHOCTOPOHHHIA TPEYroOIbHUKH. HepaBeHCTBO TPEyroJbHHKA.
CBoiicTBa U IpU3HAKU paBHOOEAPEHHOTO TpeyroyibHUKA. [Ipu3Haky paBeHCTBa TPEYTrOJIbHUKOB.

CBolicTBa U NPU3HAKM MapajuleNbHbIX NpsAMbIX. CymMma yIJIOB TpEyroJjbHUKA.
BHeninue yrisl TpeyrojibHUKA.

[IpssmoyronbHblii  TpeyroabHuUK. CBONCTBO  MeAMaHbl HPSIMOYTOJIBHOIO TpPEYroJIbHHKA,
IIPOBEAEHHON K TMIIOTeHY3€. [Ipr3Hakyu paBeHCTBA IPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpAMOYTroyIbHbIN
TPEYroJIbHUK ¢ yriom B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
TeopeMa 0 OOJIbILEM YyIJIe U OONBLIEH CTOPOHE TpeyroibHUKa. [leprnenuKyspyu HakKJIIOHHAs.

I'eomeTprueckoe MecTo To4YeK. buccekTpuca yria u cepelMHHBIN IEPIEHANKYIISIP K OTPE3KY Kak
TFEOMETPUUYECKHUE MECTA TOYEK.

OKpy’KHOCTb M KpYT, XOpAa U AUaMETpP, UX CBOKICTBA. B3anMHOe pacnonoxeHne OKpyKHOCTH U
npsimoii. KacarenbHast u cekymas K OKpyKHOCTH. OKpYKHOCTb, BIIUCaHHasl B yrojl. BrucanHas u
ONMCaHHasl OKPYKHOCTH TPEYTrOJbHHUKA.

8 KJIACC

UYereipéxyronbauku. IlapamnenorpamMmM, ero npu3Haku M CBOWCTBA. YacTHbIE cilydau
napasuieJIorpaMMoB  (MIPSIMOYTOJILHUK, pOMO, KBajpar), MX NpPHU3HAKW U CBOMCTBa. Tpamenws,
paBHOOOKas Tpamenusi, e€ CBOMCTBA U nMpu3Haku. [IpsMoyronpHas Tpamnemus.

Meron yaBoenuss menuanbl. lleHTpanbHas cummerpusi. Teopema Daneca u Teopema o
MPONOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYrobHUKA U Tpaneuu. LleHTp macc TpeyrojabHuUKa.

[TogobOue tpeyronpHukoB, KodhduueHT mnomaodusa. IlpusHakun 1OMOOUS TPEYrOJIHHUKOB.
[TpumeneHne mo100us MY PEIICHUN MTPAKTUYECKHX 3a7ad.

CpoiicTBa momaaeil reomerpuyeckux ¢uryp. DopMynbl Ui IUIOHIAAM TPEYroJIbHUKA,
napajuiesorpamma, pomoa u Tpanenu. OTHOIIEHHE TII0MAAeH o100HBIX GUTYp.

Brruncnenue miomazaei TpeyroibHUKOB U MHOTOYTOJIFHIKOB Ha KJIeTYaTol Oymare.

Teopema [Tudaropa. Ilpumenenue Teopemsl [Tudaropa npu penieHN npakTUYECKUX 3a1a4.

CuHyCc, KOCHHYC, TaHT€HC OCTpOro yrjla MpsMOYTOJIbHOIO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJECTBO. TpuroHomerpudeckue (yHkmuu yriaoss 30°,45° u 60°.

BnucanHbie U IEHTpaIbHBIE YIUIBI, YTOJI MEKIY KacaTeJIbHOU M XOPIOM. YTJIbI MEXKY XOpJaMH U
CeKylluMu. BrucanHble U oONMcaHHBIE YETHIPEXYTONbHUKU. B3aumMHOe pacnonokeHue JBYX
okpyxHoctell. Kacanue okpyxnocteil. O01mue KacaTteiabHbIe K IBYM OKPYKHOCTSIM.
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9 KJIACC

Cunyc, xocunyc, tanreHc yriioB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne tpeyronbHuUKoOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYCOB. PenieHue npakTUYeCKHX
3a/1a4 C MCIOJb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [logo6ue coOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O HPOU3BENECHHUU OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYILHUX,
TeopeMa O KBaJIpaTe KacaTeJIbHOM.

Bekrop, 1rHa (Mo/1yJib) BEKTOPA, COHANPABIEHHbBIE BEKTOPBI, IPOTUBOIIOI0KHO HAIIPABJICHHBIE
BEKTOpPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALMM HaJ BeKTopamu. PaznoxxeHue
BEKTOpa II0 JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunars! BEKTOpA. CkansipHoe
IIPOU3BEICHUE  BEKTOPOB, IPHUMEHEHUE JJIs HaXO0XKIEHUS JUIMH U YIJIOB.

JlekapToBbl KOOpAMHATBI HA  IUIOCKOCTA. YPaBHEHHMS IPSIMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUCHHUE OKPY>KHOCTEW U MPSAMbIX. MEeTO KOOPJIMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOrOYroJibHUKH. JlnnHA OKpyXHOCTH. ['pagycHass w paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpy>kKHOCcTel. [1nomane kpyra, cekropa, CEerMeHTa.

JIBIDKEHHs TJIOCKOCTH M BHYTPEHHHE CHMMETpUU QUTyp (dIEMEHTAapHBIE IPEICTABICHUS).
[TapannensHbii iepenoc. [IoBopoT.

COJEP)KAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUHCTHUKA» B 7-9
KJIACCAX

7 KJIACC

[IpencraBienune AaHHBIX B BHJE Tabmul, auarpamm, rpaduxoB. 3amoiHEHUE
Ta0JIML, YTEHHWE U IOCTPOEHHE Auarpamm (CTOJIOMKOBBIX (CTONOYATBIX) M KPYyroBblX). UTeHue
rpauKoB peanbHbIX MpoleccoB. M3pnedyenre nudopmannuy U3 1uarpaMM U TabIull, UCIOJIb30BaHUE U
UHTEpIpeTalys JaHHbIX.

OnucarenpHas CTAaTUCTUKA: CpeAHee apuMeTHdYecKoe, MeAuaHa, pa3Max, HauOoJbIIee H
HalMeHbIlIee 3HaUeHHs Habopa YMCIIOBBIX 1aHHBIX. [IprMeps! cirydaiiHOHN3MEHYHBOCTH.

CnyuvaitHplii SKciepuMeHT (OMBIT) W ciydailHOoe coObiTHe. BepositHocTh u uactota. Ponb
MaJIOBEPOSTHBIX M TPAKTHUUECKH JIOCTOBEPHBIX COOBITMH B Tpupoae U B obOmectBe. MoHeTa U
urpajibHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenb BepmiuHbL. Uuciao pébep M cyMMapHas CTENEHb BEPIIMH.
[TpencraBienue o cBa3HoctH rpada. Llenu u muknsl. Ilytu B rpadax. O6xox rpada (3iaepoB myTh).
[IpencraBnenue 06 opueHTUpOBaHHOM Tpade. PermeHue 3amaduc moMomib0 rpagos.

8 KJIACC

[IpencraBieHue JaHHBIX B BUJE TaOJIMIL, AUArpaMm, TpapHKoB.

MHOXecTBO, 2IEMEHT MHOKECTBA, TOJMHOkKeCTBO. Onepariy HajJ MHOKECTBaMU: 00 beIMHEHHE,
nepecedeHue, JomnoiHeHue. CBolicTBa omepaluii  HajJ  MHOXECTBAMHM: IEPEMECTUTENIBHOE,
COYeTaTeNIbHOe, pacHpelenuTeNbHoe, BKIOUeHUs. Vcnonbp3oBaHue rpaduueckoro MpecTaBiICHUS
MHOXCECTB JIA OITMCaHUA pCAJIbHBIX IMPOLECCOB U 5[BJ'I€HI/II71, IIpu pCIICHUHU 3a7a4.

I/I3MepeHHe pacc€ruBaHrs NaHHBIX. ﬂncnepcm[ N CTAaHJAPTHOC OTKJIIOHCHUEC YHCIIOBBIX Ha60pOB.
Jnarpamma paccenBaHusl.

DOneMeHTapHble COOBITUS ciy4aiiHoro ombiTa. CiydaiiHble coObITHs. BeposTHOCTH COOBITHA.
OnbITBl ¢ PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITUSAMHU. CiydaiiHblii BeIOOp. CBS3b MEXAY
MaJIOBEPOSATHBIMUA U TPAKTHUYECKU JOCTOBEPHBIMH COOBITHSIMHB IIPHPOJIE, OOLIECTBE U HAYKE.

JlepeBo. CBolicTBa JIepeBLEB: €IMHCTBEHHOCTDb IIYTH, CYILIECTBOBAaHUE BUCAYEH BEPIIMHBI, CBA3h

8
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MEXy YHCIIOM BEpIUIMH U uucioM péoep. [IpaBuio ymHoxkeHus. Penenue 3a1a4 ¢ moMomsio rpagos.

[IpotuBomnonoxHusle codbiTusa. Juarpamma Oitiepa. OObennHEHHE U TMEPEeCceYeHUE COOBITHIA.
HecoBmecTnbie coObiTusi. Dopmysna CIOXKEHUS BEpOSATHOCTEH. YcClIOBHas BeposATHOCTH. IIpaBuio
ymHOXXeHus. HezaBucumele coObitus. [IpencraBienue skcnepuMeHTa B BHAE JepeBa. Perienue
3a7a4 HAa HAXOXKIEHUE BEPOATHOCTEN C IIOMOLIBIO JE€PEBa CIy4alHOrO SKCIEPUMEHTA, AUArpaMM
Ditnepa.

9 KJIACC

[IpencraBnenue AJaHHBIX B BUJIE TaOJIUII, TUarpaMM, rpauKkoB, HHTEpPIpETALus JaHHBIX. UTeHHe
U TIOCTPOCHUE TAOIUIL, AUArpamMMm, TpaUKOB MO PeaTbHBIM TaHHBIM.

[TepectanoBku u akTopuan. Couetanus v 4uciio couetanuii. Tpeyronpauk [lackans. Pemenue
3a[a4 C UCIOJIb30BaHUEM KOMOWHATOPUKH.

I'eomeTrpuueckass BeposTHOCTb. CriyyaiiHplii BbIOOp TOYKM U3 (UTYPHI HA MJIOCKOCTH,
U3 OTPE3Ka U U3 TYTH OKPYKHOCTH.

Ucnpiranne. Yenex u Heynaua. Cepust ucnbiTaHuii 0 nepBoro ycrexa. Cepusi UCIBITaHUN
bepnymu. BepostHocTH coObITHI B cepuu HcTibITaHui bepHyim.

CnyvaiiHass BeIMYMHA M pacCIpeleleHHEe BEpOATHOCTEH. MaremMaTH4ecKoe OXHJIaHue u
pucriepcus. Ilpumepsl MareMaTHM4ecKoro OKHJAHUA Kak TEOPETHYECKOrO0 CPEIHEr0 3HAa4YeHUs
BEJIMYMHBL. MaTeMaTnuecKoe OKUJaHUE U JUCIIEPCHS CIIy4alHOM BEJIMYUHBI «YUCIIO YCIIEXOB B CEpUHU
ucnbITaHuil beprymm».

[TonsiTHE O 3aKOHE OOJBIINX YKCell. MI3MepeHre BEpOSITHOCTEH C ITOMOIIIBIO YaCTOT.
Ponb u 3Hauenune 3akoHa OOJIBIINX YKCET B PUPOJIEC U OOIIECTBE.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI

I/I3y‘{eHI/IC MAaTeMaTUKU Ha YPOBHE OCHOBHOI'O 06Iuer0 06paSOBaHI/I$[ HaIllpaBJICHO Ha
JOCTHIKCHHUC O6y‘laIOH_II/IMI/IC$I JIMIHOCTHBIX, MCTAIIPCAMCETHBIX W IMPECAMCTHBIX O6pa3OBaTeJ'IBHBIX
PE3YIbTATOB OCBOCHUSA yqe6H0ro npeamera.

JIMYHOCTHBIE PE3YJIBTATHBI
JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHUS IIPOTrPaMMBbI 110 MATEMATHKE XaPaKTEPHU3YHOTC:

1) narpuornueckoe BocnuTanue:

MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCHUHCKONW MaTE€MAaTHUKH, EHHOCTHBIM
OTHOIIEHUEM K JIOCTHKEHHSIM POCCHUIMCKAX MAaTEMAaTHUKOB M POCCHUICKOM MaTeMaTU4YeCKOW HIKOJbI, K
WCIIOIB30BAHUIO ITHX JOCTIKEHUM B IPYTUX HayKaxX M MPUKIAJHBIX cepax;

2) rpaskaaHckoe u IyXOBHO-HPABCTBEHHOE BOCIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEM TpakJaHWHA W peaJu3allid €ero Ipas,
MPEJCTaBICHUEM O MAaTEMaTHMYECKHX OCHOBAX (DYHKIIMOHUPOBAHHS PA3JIMUHBIX CTPYKTYp, SBJICHHUH,
IpOILelyp T'Pa)IaHCKOro oO0IecTBa (HampuMmep, BBHIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
ATHUYECKHUX NpOOJieM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAHUEM
BaXHOCTU MOPATbHO-3THUECKUX MPUHLHUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpynoBoe BocnuTanue:

YCTaHOBKOI\/'I Ha AKTHBHOC Y4YaCTUC B PCHICHHUH MPAKTHYCCKHUX 3ajdayd MaTeMaTH4YeCKOU
HAMPABIEHHOCTH, OCO3HAHMEM BAKHOCTH MATEMAaTHYECKOrO0 OOpa3oBaHMS Ha NPOTSKEHUM Beeil
KU3HU IS YCHEIIHOH TPOQeCCHOHATBHON ACSITEILHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TOCTPOCHHEM WHAMBHIYaTbHOH  TpPaeKTOPHH o0pa3oBaHUs "

9
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KU3HEHHBIX TUIAHOBC YYETOM JIMUYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) s3cTernyecKkoe BOCHIHTAHHE:
CHOCOOHOCTBIO K 3MOILHMOHATBLHOMY M 3CTETUYECKOMY BOCHPHSTHIO MATEMATHIECKMX OOBEKTOB,
3a/1a4, PEIICHUH, PACCYKIEHHUMN, YMEHHIO BUIETh MAaTEMATHIECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'O NO3HAHMS:

OpHMEHTAIMEN B IESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX NPEICTaBIEHUII00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOJIBI U OOIIECTBa, MTOHUMAHHEM MaTeMaTHUECKOW HayKH
Kak c(epbl YeIOBEUECKOW JesTeIbHOCTH, 3TAanmoB €€ pa3BUTUS M 3HAYUMOCTH JUIS Pa3BUTHA
LMBHIN3ALUH, OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MaTEeMaTHYECKOM KyJIbTYpPOH KaK CpPEICTBOM
IIO3HAHMS MUPA, OBIAJACHUEM IIPOCTEHIIIMMU HABBIKAMU UCCIIEIOBATEIbCKON ACATEIBHOCTH;

6) pusuueckoe BocnuTanue, (OPMHPOBAHME KYJbTYPbI 3A0POBbS H 3MOLHOHAJILHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBHIO NPHUMCHATH MATEMAaTUYCCKHUEC 3HAHHA B HHTCPCCAX CBOCTO 30POBbiA, BCACHUA
3I0pOBOT0O 0OO0pas3a >KU3HH (3A0pPOBOE NUTaHHE, COANAaHCUPOBAHHBIM PEXUM 3aHATUN U OTHABIXA,
perynsapHas Gpu3ndeckas akTUBHOCTB), CQOPMUPOBAHHOCTHIO HaBBIKA pEIICKCHH, TPU3HAHHEM CBOETO
IpaBa Ha OIMOKY M TaKOTO )K€ IpaBa JAPYroro 4eI0BeKa;

7) 5KoJI0rHYecKOe BOCIMTAHUE:

OpHCHTAllMe HA TNPUMEHCHHWE MATeMaTHYCCKUX 3HAHUHM JUIs pEUICHUs 3axadB o0yacTu
COXPAHHOCTH OKPYKAaloIlei cpeapl, IUIAHUPOBAaHMUS MOCTYIKOB W OLGHKHM HMX BO3MOXKHBIX
HOCIEICTBUI Ul OKPYXKAloLIeH Cpebl, OCO3HAHHEM TII00AIbHOIO XapakTepa 3KOJIOTHYECKUX
mpoOJIeM U IyTel UX peIIeHus;

8) amanranus K M3MEHSIIOUIMMCS YCIOBHSIM CONMAILHOM H PUPOIHON CpebI:

FOTOBHOCTBIO K JEMCTBUSIM B YCIOBHUSX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUYECKYI NIEATEIbHOCTb, B TOM YHCJIE YMEHHE YUYUTHCS y APYTHUX
moel, mpuoOpeTaTh B COBMECTHON JESATEILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMbITa
ApYyTHuX,

HE0O0X0/IMMOCThI0O B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHcie (HOPMYIHpPOBATh WUIEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM 4YHCIE paHee HE W3BECTHBIX, OCO3HABATH
Ne(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlMIO KaK
BBI30B, TPEOYIOIUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PELICHUAH JeHCcTBUS, GOPMYINPOBATh
U OLICHUBATh PUCKHU U TIOCIEACTBUSA, POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

B pe3ynbraTe 0cBOEHMS MporpamMmbl 0 MaTEMATUKE Ha YPOBHE OCHOBHOT'O 00IIEr000pa30BaHUs
y oOyuatomerocss OyayT chopMHpOBaHBl MeETampeaMETHbIE pPe3yabTaThl, XapaKTePU3YIOUTHUECS
OBJIAJICHUEM YHUBEPCATbHBIMH MO3HABATEIbHBIMU JEeH CTBUSIMU, VHHUBEPCATbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMHU M YHUBEPCATHLHBIMH PETYJISTUBHBIMU JICHCTBHSIMH.

Ilo3naBaTenbHbIEe YHHBepcalbHble yueOHbIe AelicTBUS
ba3oBble Jlornyeckue JeMcTBHUA:

BBISIBJISITh M XapPaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHUYEeCKUX OOBEKTOB, TOHATHUH,
OTHOIIEHUH MEXAY MOHATHSIMH, (QOPMYIUPOBATh ONpPEIENCHUsS TOHSATUH,  YyCTaHAaBIUBATh
CYUISCTBEHHBIH TMpPU3HAK KJIacCU(UKAIMKM, OCHOBAaHUS ISl OOOOIICHHUSI U CPaBHEHUS, KPUTEPUU
MIPOBOJAMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (QOPMYIUpOBaTH M MNPeoOpa3oBbIBATh CYXKACHUS: YTBEPIUTENbHBIE U
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OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06H_[I/I€, YCJIOBHBIC;

BBISBIIATh MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHBOpEUMsB  (akrax,
JAHHBIX,  HAONIOJNEHHUAX U YTBEPXKACHUSX, pearaTh KPUTEPUU JJI BBIABIICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

ACIaTb BbBIBOAbI C HCIOJIb30BAHUCM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3AKJIIOYEHUH, YMO3AKIOYECHUN 110 aHAJIOT UM,

pa3buparb JIOKa3aTeabCTBa MaTEMaTHYECKUX YTBEPKICHUN (npsiMble A OT
HpOTHBHOFO), MMPOBOAUTL CAMOCTOATCIIBHO HCECIOXHBIC JOKA3aTCJIbCTBA MATCMATHYCCKHUX (baKTOB,
BBICTPAUBaTh apryMEHTAlMIO, IPUBOIUTh IPUMEPHl U KOHTPIPUMEPBI, 0OOCHOBBIBATE COOCTBEHHbBIE
pacCyXIcHuUs,

BbIOMpATh CIIOCOO pelleHus ydeOHOW 3ahauu (CpaBHUBATh HECKOJIbKO BAapUAaHTOB PELICHMS,
BbIOMpPATh HauboJIee MOIXOASIMMI ¢ YIETOM CaMOCTOATENBHO BbIJEICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBareLCKHe JeHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHl KaK HCCIICIOBATCIbCKHI WHCTPYMEHT IIO3HaHUSA, (OPMYIHPOBATH
BONPOCHL, (PUKCHPYIOIIKME MPOTUBOpEUYHE, MPOOIeMy, CAaMOCTOSTEIbHO YCTAaHABIMBATh HCKOMOE M
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOAMTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECIOXKHBIM 3KCIEPUMEHT, HEOOIbIIOe
HCCIIEIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTuuecKoro o0beKTa, 3aBUCUMOCTEH 00BEKTOB
MEXTy COOOH;

CaMOCTOSTENIbHO (OPMYITUpPOBaTh OOOOIIEHHWS W BBIBOABI IO pE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUs, WCCIICJIOBAHUS, OIICHUBATH JIOCTOBEPHOCTh IOJYUYEHHBIX PE3yJIbTAaTOB, BBIBOJAOB U
000011IeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJABUTATH MPEIINOJIOKEHUS O €Tro
Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora c undgopmanueii:

BbIsBISATE HENOCTATOYHOCTH ¥ U30BITOYHOCTH MH(OPMALIUH, JAHHBIX,HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BbIOMpaTh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATEUH(OPMALINIO PA3IMUHBIX
BUJIOB U (POPM IPECTABICHMUS;

BbIOMpaTh GopMy IpecTaBICHNUS HHPOPMAIMK U WIUTIOCTPUPOBATH PelllaeMble3alaul CXeMaMH,
JquarpaMmmamu, HHOU rpaukoi 1 uX KOMOMHALMSIMY;

OLIEHUBATh HaJ&KHOCTh MH(OPMAIMM 1O KPUTEPHSIM, MPEIOKEHHBIM YUUTEIEMUIN
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHukaTuBHbIe YHHBepcaJibHble YueOHbIe 1eiicTBHA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUM C YCIOBUSMHU M IEIIMHU
OOlIeHMs], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U IMHCbMEHHBIX
TEKCTaX, JaBaTh MTOSICHEHUS 110 X0y PEIIEHUs 3aJaul, KOMMEHTUPOBATh MOJIY4EHHBII pE3yJIbTaT;

B XO0/€ OOCYXJEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XIAaeMOH TeMbl, MPOOIEMBI,
pemiaeMoi 3ajadn, BBICKA3bIBATh HJICH, HALCJICHHBIE Ha IIOWCK pENIEHUs, COMNOCTaBIATH CBOHU
CYXKJCHHUSI C CYXACHHUAMU JIPYIMX YYaCTHHUKOB JUaiora, OOHapyKuMBaTh pa3jiluue U CXOACTBO
MO3ULIMH, B KOPPEKTHOU opme (HOopMyTHpOBaTh pa3HOIIACHs, CBOM BO3PaXKEHHUS;

IPEJCTaBIISITh PE3YJbTAaThl PEIICHUs 3aJaud, ODKCIEPUMEHTa, WCCIEIOBAaHUsA, IIPOEKTa,
CaMOCTOSITENTLHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C YYETOM 33a/ad MPE3EeHTAllMd U OCOOCHHOCTEH
ayIUTOPHH;

MOHMMATh W WCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHIAMBUAYyaJIbHOH paboOThl MpHU
peleHnH yueOHbIX MaTeMaTHUECKUX 3aj1ay;

NPUHUMATD 11eJTb COBMECTHON JIeATENbHOCTH, TNIAHUPOBATh OPraHU3allii0 COBMECTHOM paboTHI,
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pacripenenatb BUABl padoOT, TOrOBapUBaThCs, OOCYXJaTh MPOIECC U pe3yiabTaT paboThl, 0000mATh
MHEHHSI HECKOJIbKUX JTFOJICH;

y4acTBOBaTh B TPYyNMoOBBIX ¢opmax paboTel (00CYXaAeHHS, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI U IPYTHUE), BBIIOJIHITH CBOIO YacTh PabOThI M KOOPAMHUPOBATH CBOU JICHCTBHS C APYTHMH
YjieHAaMX KOMAaHJIbl, OLICHMBATh KAuyeCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPHUSM,
cOpPMYITUPOBAHHBIM YUYaCTHHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHble yHHBepcajibHble yueOHbIE HeicTBUS
Camoopranu3anmus:

CaMOCTOSITENIbHO COCTABJISTH IJIaH, ajJrOpPUTM pEUIeHHs 3aJadd (WU ero 4acTb), BHIOMpAaTh
croco0 perieHus ¢ y4€ToM UMEIOUINXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATH BAPHAHTHI PEUICHUM ¢ y4ETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

BJIaJeTh CHoco0aMH CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca U pe3yiabTaTra pelieHus
MaTeMaTHYCCKOM 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HHMKHYTh IIpM PpELIEHUU 3aJa4yd, BHOCUTH
KOPPEKTHBHI B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJACHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa MACSATEIBHOCTH IIOCTABJICHHOW LIEIM M YCIOBHSM,
OOBSICHATh NPUYMHBI JOCTM)KEHUS WM HEJOCTM)KEHUS 1€, HAaXOAWUTh OUIMOKY, NaBaTh OLICHKY
pUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

HpeIlMCTHBIe PE3YIbTATBI OCBOCHHA IMPOrpaMMbl IO MATEMATUKEC MPCACTABJIICHBI IO IOJaM
0o0y4eHHs B paMKaX OTJEJIbHBIX y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «Martemaruka», B 7-9
KJIaccax — KypcoB «Auredopay», «I'eomeTpusi», «BeposiTHOCTh U CTATUCTHKA.

INPEAMETHBIE PE3YJIBTATBI YYEBHOI'O KYPCA <cMATEMATHUKA» 5-6 KJIACC

[IpeamerHbie pe3yabTaThl OCBOCHHUS IMPOrpaMMbl y4eOHOTO Kypca K KOHILy OOydeHus B 5
KJIACCE:

Yuciia v BbIYUCTICHUSA

[TonumaTth M TpaBWIBHO YHOTPEOISATh TEPMHHBI, CBSI3aHHBIE C HATYpPaJbHBIMH YHCIIaMH,
OOBIKHOBEHHBIMH U IECATUYHBIMU IPOOSIMH.

CpaBHUBaTh U yNOPSIOYMBATH HATypajbHBIE YHCIIA, CPaBHMBAThb B IPOCTEMIINX CIIydasx
OOBIKHOBEHHBIE 1pO0OH, AECATUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €i UUCIOM U
n300pakaTh HaTypaJbHbIE YUCIIA TOYKAMH Ha KOOPJUHATHON (YMCIIOBOMN) MPSIMOH.

BoinonuaATe apupMeTHyecKue JEeNCTBUA c HaTypaJIbHBIMU qHCIIaMH, C
OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEHIINX CITydasix.

BbImonHATE NpOBEpKYy, MPUKHUIKY pe3yjbTaTa  BbIUMCICHHM.

OxpyriiTh HaTypajIbHbIE YHCTIA.

Pelenue TeKCTOBBIX 33724

Pemate TekcToBBIE 3amaun apuPMETHUECKHUM CIIOCOOOM W C TOMOIIBI0 OPTraHW30BAaHHOTO
KOHEUYHOTO Tiepebopa BceX BO3MOKHBIX BApUAHTOB.

Pemate 3amaum, copepxamiye 3aBUCMMOCTH, CBSI3bIBAIOIIME BEIMYMHBL CKOPOCTh, BpeMs,
paccTostHue, 1IeHa, KOJTMYeCTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKue 3aliCH, CXEMBbI, TAOIUIbI, 0003HAYCHUS TP PEIICHUH 3a/1a4.
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[Tonb30BaTbCs OCHOBHBIMH €IMHMIIAMU H3MEPEHMS: LIEHBI, MAacChl, PacCTOSIHUS, BPEMEHH,
CKOpOCTH, BBIPAXaTh OJJHU €AMHULBI BEIMUYMNHBI YEPE3 APYTHUE.

W3Brekath,  aHAIW3WpPOBATh, OICHUBATh HWH(MOPMALUIO,  TPEICTABICHHYIO B TaOIHIIE,
Ha CTOJ0YaTON TuarpaMmme, HHTEPIPETUPOBATh NMPEACTaBICHHbIE JaHHbIE, UCIIOJIb30BATh TaHHBIE TIPH
peLIeHUH 3a/1a4.

Harasanasi reomerpust
[Tonb30BaThC TEOMETPUUYCCKUMHU  TMOHSATHUSMHU: TOYKA, MpsiMas, OTPE30K, JIyd, Yrod,
MHOTOYTOJILHUK, OKPYKHOCTb, KPYT.
[TpuBOUTE TNpUMEpPbl OOBEKTOB OKPYXKAIOMIETO MHpa, HUMCIONMX (OpMYy H3YUEHHBIX
reOMETPHUECKUX (HUryp.
Hcnonp30BaTh  TEPMHHOJIOTHIO, CBSI3aHHYIO c yIJIaMH: BEpIIIHHA CTOPOHA, ¢
MHOTOYT'OJIbHUKAMH: YTOJI, BEPIINHA, CTOPOHA, THAarOHANIb, C OKPY)KHOCTBIO: PaJHyC, TUaMETp, LICHTP.
M300paxaTh M3ydeHHBbIC MEOMETPUYECKHE (UT'Yphl Ha HEJIIMHOBAHHOW M KJIETYATOM Oymare ¢
TTOMOIIBIO ITUPKYJIS U JIMHEHKH.
HaxomuTh  JJIMHBI ~ OTPE3KOB  HEMOCPEICTBEHHBIM U3MEpPCHUEM C IOMOIIBIO
JMHEWKHU, CTPOUTh OTPE3KH 3a/IaHHON JUTMHBL, CTPOUTH OKPY)KHOCTh 33JJAHHOTO Pajiyca.
Hcnonp30BaTh CBOMCTBA CTOPOH WM YIJIOB MPSMOYTOJbHUKA, KBaJapara JUisi WX TOCTPOSHUS,
BBIYHCJICHHS TUIOIIAIN ¥ IEPUMETpa.
BbruucnaTe mepuMerp M IUIOIIAAb KBaJapara, MPSMOYrojbHHKA, (DUTYp, COCTABJICHHBIX W3
MPSIMOYTOJIBHHKOB, B TOM YHCJIe QUTYD, H300pakEHHBIX HA KJIeT4aTonOyMare.
[Tonb30BaThCsI OCHOBHBIMH ~METPHUYCCKHMH CAVMHHUIIAMH W3MEPEHUS JITMHBI, TUIOIIA[IH;
BBIPA)KaTh OJIHHM CAMHHUIIBI BEJTMYUHBI Yepe3 Jpyrue.
PacrioznaBare mapaienenuiiesl, Ky0, MCIIOJIB30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpPO T'paHb,
W3MEPEHUs, HAXOUTh U3MEPEHHUS MapajuIesenuIeia, Kyoa.
Bbrancnsate 00b€M ky0a, mapajuiefenunena Mo 3aJaHHBIM H3MEpPEHUSIM, IMO0JIb30BaThCsA
eAMHUIIAMU U3MEPEHHS 00BEMA.
Pemrath  HecmoXXHBIC 3a7a4u Ha U3MepeHue TeOMETPHUYECKHUX BEJIUYMH B
MIPAKTUIECCKUX CUTYAIUSX.

[IpenmeTHble pe3yabTaThl OCBOECHHUS IMPOrpaMMbl y4eOHOro Kypca K KOHIly oOydeHus B 6
KJIACCE:

Yuciia v BBIYUCICHUSA

3HaTh ¥ TOHUMAaTh TEPMUHBI, CBS3aHHBIE C PA3IUYHBIMU BHJAMM YHUCEI M CIIOCOOaMHU HX
3aIUCH, IEPEXOANTH (€CIIM ITO BO3MOXKHO) OT OJHON (hOpMBI 3aIIUCH YKCIIa K JIPYToil.

CpaBHUBaTh U YHOPSA0UYMBATH LIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, CPaBHUBATH
YHUCJIa OJHOTO U Pa3HBIX 3HAKOB.

BbimonHATh, coderas YCTHbIE W THCbMEHHBIE TPUEMBI, apuMeTHUecKue JIeHCTBHS C
HATYpaJbHBIMH U LEJIBIMU YUCIIAMH, OOBIKHOBEHHBIMH U JIECATHYHBIMU JIPOOSIMHU, TOJIOKHUTEIBHBIMU
Y OTPULIATEIIbHBIMUA YU CIIAMM.

BBIUMCIIATE 3HAYEHHSI YMCIOBBIX BBIPAKEHUM, BBIITOJHATh NMPUKHUIKY M OLIEHKY pe3yJbTara
BBIUMCIICHUM,  BBIIOJHATH  MpeoOpa3zoBaHUs YHUCIIOBBIX BBIPA)KCHUI HA OCHOBE CBOMCTB
apu(pMeTHUECKUX ACUCTBUIM.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMOI ¢ COOTBETCTBYIOLIUM €H YHCIOM M M300pa)kaTh
YHUCJIa TOYKaMU Ha KOOPAWHATHOHN IIPSIMOM, HAXOAUTh MOYJIb YUCIIA.

CoOOTHOCUTH TOUKH B MPSIMOYTOJILHOM CHCTEME KOOPAUHAT C KOOPAWHATAMU 3TON TOUYKH.

OprTJBITL OCJIbIC YHUCIIa U ACCATUYHBIC I[pOGI/I, HaxoauThb HpI/IGJ'II/I)KeHI/I}I qUCCII.

YuciioBble 1 OYKBEHHbIE BbIPAKEHUS
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Iloanmats u yl'IOTpe6J'I$ITI) TEPMUHBI, CBA3aHHBIC C 3allMChIO CTCIICHU YUCJIa, HAXOAUTh KBaapaT
n KY6 qucia, BBIYMCIIATh 3HAYCHUA YU CJIOBBIX BBIpa)KGHPIfI, CoACpKaIKrX CTCIICHU.

ITonw3oBaThCs MNpUu3HaKaMu ACIIUMOCTH, PaCKIaAbIBATh HATypaJbHBIC YHUCIIa Ha IMPOCTHIC
MHOXHUTCIIHN.

[Tonp30BaThCst MacITAOOM, COCTABIIATH MTPOMOPIIMHA M OTHOIIICHHS.

Hcnons3oBaTth OYKBBI JUIsi OOO3HAYCHHS YHCENl MPU 3alMUCH MaTEMaTHYECKHX BBIPAKCHUH,
COCTaBJATh OYKBCHHBIC BBIpOKEHUS W (HOPMYJbI, HAXOAWTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHIA,
OCYIIIECTBIISIS HEOOXOAMMBIE IMOJACTAHOBKH U MMPEOOPA30BAHHUS.

HaXOI[I/ITB HEU3BECTHBIM KOMIIOHEHT paBE€HCTBA.

Pelnenne TeKCTOBBIX 32124

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4U apUPMETHIECKUM CITOCOOOM.

Pemate 3amaum, CBS3aHHBIC C OTHOIICHHEM, MPOMOPIHUOHATHHOCTHIO BEJIMYMH, MPOIEHTAMU,
peraTh TpU OCHOBHBIC 33J1a4M Ha IPOOU U MTPOIICHTHI.

Pemate 3amaum, copeprkainiyue 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYUHBI: CKOPOCTh, BpPEMS,
paccTositHue, IIeHA, KOJMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIIBHOCTb, BpeMs, 00bEMa padoTHI,
UCIONB3Ysl apupMeTH4YeCcKre ACHCTBUS, OLEHKY, MPUKUIKY, MOJIb30BATHCS €IUHHUIIAMH U3MEPEHHS
COOTBETCTBYIOIIUX BETUYHH.

CocTaBIiTh 6YKB6HHBIC BBIPAXKXCHUSA 110 YCIIOBUIO 3a/1a4H.

W3Bnekats uHpOpMAIMIO, IMPEACTABICHHYI0 B TaOnWlaX, Ha JWHEHHOW, cTonO4YaTod WiIn
KpYroBOil Juarpammax, MHTEpPIIPETUPOBATh IMPEACTABICHHBIC JaHHBIC, MCIOJb30BATh IaHHbBIE MPHU
pelieHnu 3a1ay.

[IpencraBmsiTh HHGOPMAITUIO C TTOMOIIBIO TAOJINIL, TUHEHHON M CTOI0YATON AHarpamMMm.

Harnsanas reomerpus

[IpuBoaMTE TIpUMEPHI OOBEKTOB OKPY)KAIOWIETO MHpa, HMEIMUX (OpMYy HU3yUEHHBIX
reOMETPHUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (QUTYpP, IPUMEPHI PaBHBIX U CUMMETPUYHBIX GUTYP.

N300paxaTrh ¢ MOMOUIbIO IUPKYIS, JTUHENKH, TPAaHCHIOPTHpPAa HAa HEITMHOBAHHON M KieTyaTou
Oymare M3y4eHHbIE IUIOCKUE TeoMeTpuieckrue GUrypsl 1 KOH(PUTypaluu, CAMMETPUYHbIE (PUTYPBI.

[Tonb30BaTbCs T€OMETPUUYECKUMU TOHSATUSMU: PAaBEHCTBO (PUryp, CUMMETpHS, HCIIOJIb30BATh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCb CHMMETPHH, LIEHTP CUMMETPUHU.

HaxoauTe BeIMUYMHBI YITIOB U3MEPEHHUEM C MOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIUIBI 3aJaHHOU
BEJINYUHBI, [T0JIb30BATHCS MPU PEIICHHUM 3a7a4 IPaJyCHOM MEPOM YIJIOB, paclO3HaBaTh Ha YepTekax
OCTpBIH, NPSIMON, Pa3BEPHYTHIA U TYIIOMN YIJIBL.

BelyncnaTe  IIMHY JIOMAaHOW, NEPUMETP MHOIOYIOJIbHUKA, IIOJIb30BaTbCA EAUHULIAMU
M3MEPEHMS JUIMHBI, BBIPAXKaTh OJTHU €IMHULIBI U3MEPEHNUs JUIMHBI Yepe3 IpyTrue.

Haxonutb, UCIONB3ysd 4YEpTENKHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IABYMS TOYKAMH, OT
TOYKH J0 IIPSMOM, JUIMHY ITyTH Ha KBAaJIPaTHOM CETKE.

Bbruncnsate miomanas GUryp, COCTaBIEHHBIX W3 MPSIMOYTOJILHUKOB, MCIOJIb30BaTh pa3OueHue
Ha  NPSIMOYIOJBbHHUKH, Ha paBHbIE ¢burypsl, JIOCTpauBaHUE 10 MPSAMOYTOJIbHUKA,
[I0JIb30BAaTbCd OCHOBHBIMM €AMHULAMU U3MEPEHUs IUIOLIAAH, BBIPAKAaTh OJHU €IMHMIIBI U3MEPEHUS
IJIOIIAU Yepe3 Apyrue.

Pacno3naBaTh Ha MOJENAX U M300paKEHUSAX MNUPAMHUIy, KOHYC, UWJIMHJIpP, HCIOJIb30BaTh
TE€PMHUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHUE, PA3BEPTKA.

N300paxkaTh Ha KJIeTUyaTOl OyMare nNpsMOYTOJIbHBIN Mapaieenumnes.

Bbruncnsate 00BbEM NPSIMOYTOJIBHOTO Mapajuienenunena, Kyba, MOJIb30BaThCS OCHOBHBIMU
eIMHUIIAMU U3MEpeHust 00bEMa;

Pemars HECJIOKHBIE 3a1a4u Ha  HAXO0XJECHHE F€OMETPUUYECKHUX BEJINYUH B
[IPAKTUYECKUX CUTYyaLUAX.
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HNPEAMETHBIE PE3YJIBTATBI YYEBHOI'O KYPCA «AJITEBPA» B 7-9 KITACCAX

[IpenMeTHbIE  peE3yNBTATHI OCBOCHUS MIPOrPaMMBI y4eOHOro Kypcak KOHILY
o6yuenus B 7 KJIACCE:

Yucsa v BBIYHCTIEHUS

BeimonHATh, coueTas YCTHbIE M TNHCBMEHHBIE TPHUEMBI, apu(METHYECKUEe JCUCTBUS C
palMOHAIBHBIMUA YHUCIIAMHU.

HaxomuTh 3Ha4eHHs] YHCIOBBIX BBIPAKCHU, MPUMEHITh Pa3HOOOpa3HbBIE CIIOCOOBI U MPUEMBI
BBIUMCJICHHSI 3HAUEHUN APOOHBIX BBIPAXKEHHI, COIepKaLIUX OObIKHOBEHHbBIE U AECSITUUHBIE JPOOH.

[lepexonuth oT 0/1HOM (popMBI 3amHCH YHCeN K APYroil (mpeoOpa3oBbIBaTh AECATUYHYIO JIPOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUHYIO, B YaCTHOCTU B OECKOHEUHYIO NECATHYHYIO
IpOOB).

CpaBHMBaTh U  YHOPSAJIOYMBATH pAIlMOHAIBHBIC YHCIIA.

OKpyrasiTh YnCia.

BbINONMHAT, NPUKHAKY M OLEHKY pe3ysibTaTa BBIYUCICHUN, OLIGHKY 3HAYCHHH YHCIIOBBIX
BbIpaXCHUI. BBIMOMHATH AEMCTBUSI CO CTETIEHSAMHU C HATYpalIbHBIMH MOKa3aTeNISIMU.

[IpuMeHsITh IPU3HAKK JETUMOCTH, Pa3I0KEHNUE Ha MHOKUTEIH HATYpaIbHBIX YHCE.

Pemrats IMPAKTUKO-OPUCHTHUPOBAHHBLIC  3ada4Md, CBA3aHHLIC C OTHOIICHHWEM  BCJIMYMH,
MNpONOpHUOHAJIBHOCTBIO BCJIIMYWH, MPOLUCHTAMU, HUHTCPIPCTUPOBATL PE3YyJIbTAThl PCHICHUA 3aJad C
y‘IéTOM OI‘pﬁHH‘ICHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpuBaCMbIX 00BEKTOB.

Anredpanyeckue BbIpaKeHUs

Hcnonp3oBarh anreOpandeckylo TEPMHHOJIOTHIO W CHMBOJHKY, NPUMEHSTH €€ B mpolecce
OCBOCHHS Y4€OHOTO MaTepuania.

Haxonute 3HaueHns1 OyKBEHHBIX BBIPQKEHHI TP 33JaHHBIX 3HAYECHUIX IIEPEMEHHBIX.

BeimonHATE mpeoOpa3oBaHMs LEJNOTO BBIPAKECHHUS B MHOTOWICH NPUBEIACHUEM IOJ0OHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BremoaHATE YMHOXCHUC OJHOYJICHA HAa MHOTIOYWICH M MHOI'O4JICHA Ha MHOTOYWICH, IMMPUMCHATH
(dbopMyIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3oKEHHE MHOTOWIEHOB HAa MHOMKUTENM C MOMOILBIO BBIHECEHMS 32 CKOOKHU
001Iero MHOXHTES, TPYNIUPOBKHU CIIaraeMbIX, IPUMEHEHHS] (OPMYJT COKPAIEHHOTO YMHOXKEHHUS.

HpI/IMeHHTI) npeo6pazoBaHHs[ MHOT'OYJICHOB  JJIA peICHUA Pa3iInMYHBIX 3aJdad H3
MaTE€MAaTUKH, CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPAKTHUKHU.
Hcnons3oBaTh CBOMCTBa CTEeIeHen C HaTypaJlbHbIMHU IIOKa3aTrcCJisIMU 1714

npeoOpa3oBaHus BEIPAKEHUH.

YpaBHeHus U HEpaBeHCTBA

Pemrate iMHEHBIE ypaBHEHUS C OMHOW IIEPEMEHHOM, IPUMEHSS ITPaBUIa IIEPEXOAA0T UCXOJIHOIO
YpaBHEHUs K PaBHOCHIBHOMY eMy. [IpoBepsTh, ABISETCA U YUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOAbI IPU PEIIEHUH JTUHEHHBIX YPABHEHUHN U UX CUCTEM.

[TonGupath mpuMepsl Map YMCEN, SBISIOMIMXCS PELICHHEM JMHEHHOrO YpaBHEHHS C JABYMS
NIEPEMEHHBIMM.

Crtpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHUS C JIByMs ME€PEMEHHBIMU,
MOJIb3YACH TpaMKOM, IPUBOAUTDH MPUMEPHI PEIICHNS YPaBHEHUSI.

Pemath cuctembl 1ByX JIMHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YUCJIErpadUIecKu.

CocTaBiATh M pemaTh JUHEHHOE YPAaBHEHUE WIM CUCTEMY JIMHEWHBIX YPAaBHEHHUH 110 YCJIOBHIO
3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33aJa4H MTOJTYYEHHBIN pe3yJIbTar.

DOyHKIUHA
N3o0paxkaTh Ha KOOPAMHATHOW TPSMOM TOYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM KOOPJWHATAM,
JTy4d, OTPE3KH, WHTEPBAIbI, 3aMMCHIBATH YHCIOBBIE MPOMEXKYTKH Ha aJIreOpandecKoM SI3bIKeE.
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OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATAM, CTPOUTH rpaduKu
nuHerHbIX QyHkuii. CTpouth rpaduk GyHKIUU ) = |X|.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXIY BEIHMUYMHAMH: CKOPOCTb,
BpEMs1, paCCTOSTHUE, [IeHa, KOJTMYECTBO, CTOUMOCTb, TPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboTHI.

Haxoauts 3HaueHune GyHKIMU 110 3HAYCHHIO €€ apTryMeHTa.

[Tonumarp rpaduueckuii crmoco0 MpencTaBiIeHUS U aHalIW3a HHPOpPMAIMH, H3BICKATh U
UHTEPIPETHPOBATH UHPOPMALIUIO U3 TPa(PUKOB peaTbHbBIX MPOLECCOB U 3aBUCUMOCTEH.

[IpenMeTrHbie pe3yabTaThl OCBOCHHS MPOrpaMMbl ydeOHOro Kypca K KOHIy oOy4yeHus B 8
KJIACCE:

Yucsa v BBIYUCTICHUS

Hcnonb30BaTh HadalibHbIE TMPEACTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX YHMCEN A
CpPaBHCHHS, OKPYIVICHHUS U BBIYHUCICHHWM, H300pakaTh JACWCTBUTEIbHBIC YHCIA TOYKAMU Ha
KOOPJIMHATHOM TIPSAMOH.

[IpumeHsTh MOHATHE apU(DMETUYECKOTOo KBAAPATHOTO KOPHS, HAXOAWUTh KBaJIpaTHbIE KOPHHU,
UCIIONB3YS TpU  HEOOXOIUMOCTH  KalbKYJISTOP, BBIIOJNHATH MPeoOpa3oBaHUS  BBIPAKCHMUIA,
CoAEpKaIMX KBaJIPATHbIE KOPHU, UCITOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb3oBathk 3anucu OOJIBIIMX M MaJbIX YHUCET C MOMOMIBIO AECATUYHBIX ApoOei U CTemneHen
ymcina 10.

Anredpanyeckue BbIpaKeHUs

[IpuMeHsTh MOHATHE CTEICHHU C LIETBIM MTOKa3aTeIeM, BBIMOIHATH MPEOOPa30BAHUSIBBIPAKECHUN,
COJIepIKalINX CTETICHH C IEJIBIM TTOKa3aTeJIeM.

Boimonusate TOXKIECTBEHHBIC npeoOpa3oBaHus paroHaIbHBIX BBIpaXKCHUN
Ha OCHOBE MPaBHJI ICHCTBHIA Ha/l MHOTOWICHAMH U ajTreOpandecKuMu JIPOOSIMH.

PacknanpiBaTh KBaApaTHBINA TPEXWIEH HA MHOKHUTEIIU.

[IpumenaTH npeoOpazoBaHus BBIPAKECHUI Ul pelleHusd  pas3iInyHbIX 3a1a4
N3 MAaTCMATHUKH, CMCKHBIX IMTPCIAMETOB, U3 peam)Hoﬁ IIPaKTUKH.

YpaBHeHHusI 1 HEpaBeHCTBA

Pemarp nuHelHble, KBaJlpaTHbIE YPAaBHEHUS U PALMOHAIBHBIE YPABHEHUS, CBOJSLINECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh HpOCTEHIINE MCCIENOBAHUS YPABHEHMM W CUCTEM YpPAaBHEHHH, B TOM 4YHCIE C
NpPUMEHEHHEM TpapHUuecKuX MpeACTaBIeHUN (YCTaHaBIMBAaThb, UMEET JIM ypaBHEHHE WM CHUCTEMa
YPaBHEHMH pELIeHHUs], €CIIH UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauTh OT cioBecHOW (OPMYIMPOBKH 3ajaud K e€ aaredpandyeckoil MOJIENHC MOMOUIbIO
COCTABJIICHUSl ypPAaBHEHUS WJIM CHUCTEMBl YPAaBHEHUW, WHTEPHPETHPOBAaTH B COOTBETCTBHM C
KOHTEKCTOM 3aJ[a4¥ ITOJTYYEHHBIN pe3yJIbTar.

[IpuMeHATH CBOMCTBA 4YHMCIIOBBIX HEPABEHCTB JUIsl CPaBHEHHWs, OLICHKH, pelIaTh JIMHEWHbBIC
HEPAaBEHCTBA C OJHON MEPEMEHHON M UX CHCTEMBI, aBaTh I'paUyeCKyr0 WJUTIOCTPALIMI0 MHOXKECTBA
pELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA
[TonnMatrh W HCMONB30BATh (PYHKIIMOHATHHBIE TMOHITHS M SI3bIK (TEPMUHBI, CHUMBOJHMYECKUE
0003HaYeHHs), OMpENEATh 3HaueHHWe (YHKIMHM IO 3HAYEHUIO apryMEHTa, OMNpENeNsiTh CBONCTBA

byHKIMHU 110 €€ TpaduKy.
Ctpoutb rpaduKu 3JIeMEeHTapHbIX QYHKIUH BUAA:

y= L y= x2 y= x3,y = +x, y = |x|, onuceBaTh CBONCTBA UMCIOBOH (YHKIHH
X

o e€ rpaduxy.
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[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrPaMMBI y4eOHOrO Kypca K KOHIy OOy4deHus B 9
KJIACCE:
Yucjia 1 BBIYUCTEHUS

CpaBHUBATH U YIOPSA0YMBATH PAllMOHAIBHBIC U UPPALIMOHATIBHBIC YUCIIA.

BeimonHaTe apudMeTHdyeckue NSHCTBHS C pPalMOHAIBHBIMH YHCIIAMH, COYeTas YCTHBIE U
MMCbMEHHBIE MPUEMBI, BBITIOJIHATH BHIYUCICHHS C UPPALMOHATBHBIMH YHUCIAMHU.

Haxoauth 3HaueHus cTeneHed ¢ IENbIMUA IOKA3aTEsIMU U KOPHEH, BBIYUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHUM.

OKpyrisiTh ACUCTBUTENBHBIC YKCIIA, BBINOIHATH MPUKUAKY PE3YJIbTaTa BBIYMCICHUM, OLICHKY
YUCJIOBBIX BBIPAKEHU.

YpaBHeHNs1 M HEpaBEeHCTBA

Pemarp nuHeliHbIE M KBaJIpaTHbIE ypaBHEHUS, YPAaBHEHHUs, CBOJSIIMECS K HUM, HPOCTEHIINE
IpOoOHO-pallMOHATILHBIE YPABHEHUSI.

Pemarp cucrembl IBYX JIMHEHHBIX ypaBHEHUH C JBYMsI IEPEMEHHBIMM M CHCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJIAETCS JTMHEUHBIM.

Pemate TeKCTOBBIC 337auM aNreOpanvdeckuM CIOCOOOM C TIOMOIIBIO COCTABIICHUS ypaBHEHHUS
WIHM CUCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh mHpOCTEWIINE HMCCIEIOBAHMS YPAaBHEHUHM M CHCTEM YpPAaBHEHMM, B TOM 4YHUCIE C
NpUMEHeHHEeM TpaHuuecKuX NpeACTaBlIeHUN (YCTaHABIMBATh, MMEET JIM YPABHEHUE WIH CUCTEMa
YPaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IIpoUYee).

Pemarp vHeliHbIE HEpAaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, U300pa)xkaTh PELICHUE HEPABEHCTB
Ha YUCJIOBOM MPSAMOH, 3aIIMCBIBATh PELICHUE C IOMOIIBIO CUMBOJIOB.

Pemarb cucremMbl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBAJIPATHOE
HEpaBEHCTBO, M300pakaTh pELICHWE CHUCTEMbl HEPABEHCTB Ha 4YHCIOBOM NPSMOM, 3alUCHIBATh
pELIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHBIX 3a/1a4.

DOyHKIUUHA

PacnioznaBate GbyHKINN W3Y4YEHHBIX BUJIOB. ITokasbiBaTh CXEMaTUYECKU
pacnosiiokeHHe Ha KOOPIWHATHOM IUIOCKOCTH TpadukoB (YHKIMH BHOa: Yy = £X,
y=#x+b, y= ,y=ax2+bx+c, y= x3, y= +x, y=|x] B 3aBucumoctu

X

OT 3HaYeHUH K03((HULIMEHTOB, OMUCHIBATh CBOWCTBA (PYHKIIHMH.

Crpoutp u wu300paxarb CXEMaTH4ECKU rpaduky  KBaJpaTUYHBIX GyHKIMH,
OIKCBIBATh CBOMCTBA KBAIPATUYHBIX (YHKIUN IO X rpadukam.

PacniozHaBaTte  KBaJpaTUYHYIO ¢yHkuuo 1o Qopmyne, TOPUBOAUTH  MPHUMEPHI

KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HHU, PU3UKU, TEOMETPHUH.

YucnoBblie NOCIEI0BATEIBHOCTH U MPOTPECCHH

Pacnio3znaBath aprudMeTnyecKyro U reOMETpUUECKYI0 IPOrPECCHH MPHU Pa3HbIXCIIOCO0ax 3a/1aHusl.

BBINONHATE BHIYKCIIEHUS C HCHIOIB30BaHUEM (HOPMYJI N-T0 YieHa apuPMEeTHIECKONN
TEOMETPUUYECKOHN IPOTPECCHI, CYMMBI IIEPBBIX N UJIECHOB.

N300paxkaTh 4ieHBI TOCIEA0BATEILHOCTH TOYKaMHU Ha KOOPAMHATHOHN MJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHCIOBBIMH IOCIIEI0BATENBHOCTSMH, B TOM YHCIIE3aa4H U3
peasbHOM )KU3HU (C UCTIOIB30BAHUEM KAIBKYIIATOPA, IU(POBBIX TEXHOJIOTHI).

HPEAMETHBIE PE3YJIBTATBI YYEBHOI'O KYPCA «'EOMETPHUS» B 7-9 KITACCAX

[IpenmeTHble pe3ynbTaThl OCBOEHHS HPOTrpaMMbl y4eOHOro Kypca K KOHIy oOy4deHus B 7
KJIACCE:
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Pacrio3naBaTh u3ydeHHbIE T€OMETPHYECKHE (DUTYPHI, OMPEICIIATh X B3aUMHOE PACIIOIOKCHHE,
n300pakaTb ~ IeOMETpUYECKHE  (UTYpPBI, BBIIOJHATh  YEPTEKH IO YCIOBHIO 3adaud. M3mepsaThb
JMHEMHBIE W YIJOBbIE BEJIUYMHBI. Pemare 3a7auyud Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEJIIMYHUH
YTJIOB.

Jlenate TpyOyrO OLIGHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH MPEIMETOB B PEATbHOW IKU3HH,
pa3MepoB TPHUPOAHBIX OOBEKTOB. PazmmuaTe pasMepsl 3TUX OOBEKTOB MO MOPSIKY BEITHYUHBI.
CTpouTh 4epTEkKHU K TECOMETPUUCCKUM 3a/1aUaM.

[Tonp30BaTbCs INMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HUCHOJIb30BATh IPU3HAKH M CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUH 3a]1ad.

[IpoBOIUTH JIOTUYECKUE PACCYKACHUS C HCIOJIB30BAHUEM FEOMETPUUECKUX TEOPEM.

[Tonp30BaTbCs MpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIHAHBI,
MPOBEIEHHON K THIOTEHY3€ MPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B PELICHUH T€OMETPUUECKUX 3a7ay.

Onpenenarp NapaIeIbHOCTh NPSIMBIX C TIOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH
cekymiasi. OnpenensTh MapauieIbHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM
IIPSIMOM 10 TOYEK JPYroM IpsiMOi.

Pemiate 3amaum Ha kieTyaroit Oymare.

[IpoBoaUTH BBIYKCICHUS W HAXOAUTh YUCIOBBIE W OYKBEHHbIE 3HAYCHHUS YIJIOB B
FEOMETPUUYECKUX 3a/1ayaX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB W MHOTOYIOJIbBHHUKOB
CBOJMCTB yIa0B, 00pa30BaHHBIX  NPU MEPECEUCHUU JBYX MapaUIeNbHBIX MPSAMBIX CEKYIICH.
Pewate nmpakTuueckue 3aJaun Ha HaXOXIAEHUE YIJIOB. BianeTe NMOHATHEM I'€OMETPUYECKOIO MECTa
TOYEK. YMETh OIpeneisaTh OHCCEKTPUCY YIila M CepeluHHBIA NEepHeHAUKYISP K OTPe3Ky Kak
reOMETPUUYECKUE MECTA TOYEK.

@opMynHpoOBaTh ONPEIEICHUS OKPYXKHOCTH M Kpyra, XOpAbl M JuaMeTpa OKPY>KHOCTH,
MOJIb30BaThCS WX CBOMCTBAMHM. YMETh IPUMEHSTh ATH CBOMCTBA IIPU PELICHUHU 3a]a4.

BrageTe NOHATHEM ONMMCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaxOJUThb €€ LEHTP.
[Tonb30BaTbes GakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJbHUKA MIEPECEKAIOTCS B OJHON TOUKE,
¥ 0 TOM, YTO CEPEIMHHBIC MEPIEHIUKYISAPHI K CTOPOHAMTPEYTOJIbHUKA IEPECEKAIOTCS B OAHON TOUKE.

Bnagers  moHsTMEM = KacaTrelbHOM K = OKPYXKHOCTM,  IIOJIb30BAaTbCsl ~ TEOPEMOM O
MEPIECHINKYIISIPHOCTH KacaTeIbHOM U panyca, IPOBEAEHHOIO K TOYKE KaCaHUS.

[Tonp30BaTbCs MPOCTEUIIMMHU I'€OMETPUUECKUMH HEPABEHCTBAMU, IIOHUMATh UX MPAKTUYECKHUMI
CMBICII.

[IpoBOAUTH OCHOBHBIE TEOMETPUYECKHUE TTOCTPOCHUS € IIOMOLIBIO LUPKYJIIS U JIMHENKH.

[IpenMeTHbie  pe3ydbTaThl  OCBOGHHSI  MHpOTpaMMbl  ydeOHOTO  Kypca K KOHILY
o6yuenus B 8 KJIIACCE:

Pacnio3HaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, II0JIb30BAaThCANX CBOMCTBAMU
[IPU PELICHUN F€OMETPUUYECKHX 3a]1a4.

[IpuMeHsTH CBOMCTBA TOUKU IE€peceueHus MeAMaH TPEeyrojbHUKA (LIEHTpa Macc)B PEeIIeHUN
3a/1a4.

Bnaners monsiTMeM CpelHEW JIMHUM TPEYrOJbHUKA U TpalelMH, NPUMEHATh MXCBOWCTBA IMpHU
pelieHnuu reomerpudeckux 3anad. [lome3oBarses Teopemont daeca u TeopeMon 0
IIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS PEIIECHUS MPAKTUYECKUX 3a4a4.

[IpuMeHsTh NpU3HAKK NTOA00US TPEYTOJbHUKOB B PEILIEHUU T€OMETPUUYECKUX 3a/1a4.

[Tonp3oBatbes Teopemoii Iludaropa mms pemieHHs reoMETPUUYECKHX M MPAKTHYECKHX 3a/ad.
Crpouth MaTeMaTHYECKYI0 MOJEIb B INPAKTHYECKHUX 3aJadyax, CAMOCTOATEIBHO JENIaTh YEpPTEX HU
HAaXOJUTb COOTBETCTBYIOLIUE JUIMHBI.

Brnagete mnoHATHMSAMH CuMHYyCa, KOCHMHYCa M TaHIE€HCAa OCTPOrO yrjia HpsMOYIOJbHOIO
TpeyroybHUKA. I10J1630BaThCA STUMHU MTOHATUSMH JUISI pELIEHUS] TPAKTUYECKHX 3a/1a4.
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Breruncnsate (pa3nuuHbIME CHOCOOAMHM) IUIOMIA[L TPEYTOJIbHUKA M TUIOIMIAA MHOTOYTOJIbHBIX
buryp (momp3ysich, TAE HEOOXOIUMO, KaIbKyIsTOpoM). [IpUMEHSTH TMONYYCHHBIE YMCHHS B
MIPaKTUYECKHX 3a]1a4yax.

Bragers mOHATHSIMU BIMCAHHOTO M LEHTPAIBHOrO YIJIA, UCIOJIb30BaTh TEOPEMbIO BIIMCAHHBIX
yriax, yriiax Mexay XopAamH (CeKyIIUMHU) U YIJieé MEXAYy KacaTelbHON W XOpAOH IMpHu pelIeHUu
F€OMETPUUYECKHX 3a/1a4.

Brnagere noHSATMEM ONMCAaHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOWCTBA OINMCAHHOIO
YEThIPEXYTOJIbHUKA ITPU PELICHUHU 33/1a4.

[IpuMeHATH MONy4eHHBIE 3HAHKS HA PAKTUKE — CTPOUTh MATEMATHYECKUE MOACIHU IS 3a7a4
peaibHOM  U3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIYUCIICHUS C IPUMEHEHHUEM MOA00US U
TPUTOHOMETPHH (IIOJIb3YSACH, TJIe HEOOXOAUMO, KaJIbKYJIATOPOM).

[IpenmeTHbie pe3ynbTaThl OCBOSHHSI HPOTpaMMbl y4eOHOro Kypca K KOHIy OOy4deHus B 9
KJIACCE:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOJIWUTh C MX IOMOIIBIO PA3JIUYHBIE
3JIEMEHTBl  IPSMOYIOJIBHOTO  TPEYroJbHHUKA («pelIeHUEe MPAMOYIOJIBHBIX  TPEYTrOJbHUKOBY).
HaxonuTh (¢ NMOMOIIBIO  KaJbKYJIATOpA) AJMHBI M YIJIbI AJI HETAOJMYHbBIX 3HAUECHUH.

ITonp3oBaTbes (hopMysaMH NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKIAECCTBOM IS
HAaXO0’KJICHUS COOTHOILEHUN MEXy TPUTOHOMETPUYECKUMHU BEIIMYNHAMH.

Hcnonp3oBath TEOPEMBI CUHYCOB M KOCHUHYCOB JUIS HAXOXACHHUSA PA3JIUYHBIX DIEMEHTOB
TPEYrojbHHUKA («PELIEHUE TPEYroJbHUKOBY), IPUMEHATh UX MPU PELIEHUH T'€OMETPUUECKHX 3a/1au.

Bnaners mnonsTHsMH IpeoOpa3oBaHus MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB I0J00HBIX
¢uryp. Ilonmp3oBaTbes CBOMCTBAMHU 1000Ms NMPOU3BOJNBHBIX (PUIYp, YMETb BBIUUCIATH JUIMHBI U
HAXOJUTh YIJbl y Mono0HBIX (uryp. IIpumMeHsTh cBOiicTBa MOMOOMA B MPAKTHYECKUX 3a/1a4ax.
YMeTp [NpuBOAUTH IMPUMEPHl MOAOOHBIX (PUTYPB OKPYKAIOILIEM MUPE.

[Tons30BaTbCsl TeopeMamMu O MNPOU3BEACHUM OTPE3KOB XOpJZ, O IPOU3BEICHHH OTPE3KOB
CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

ITonp30BaThbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUH U (PU3NYECKUI CMBICII, TPUMEHATh UX
B pEIIEHUH T€OMETPUUYECKHX U (PU3HUeCKUX 3a1ad. [IpUMEHSATh CKaJspHOE NMPOU3BEICHHE BEKTOPOB
JUTSL HAXOKICHUS ITTUH U YTJIOB.

[Tonp30BaThbcs METOIOM KOOPJAMHAT Ha IJIOCKOCTH, IPUMEHSTH €r0 B PEIIEHUH I€OMETPHUUECKHUX
Y IPAKTHUYECKUX 3ajau.

Bnagerp NOHATHSMHM MPaBUWJIBHOIO MHOTOYTOJIBHUKA, [UIMHBI OKPYKHOCTH, MJIMHBI JyTU
OKPYXKHOCTH M PaJMaHHON MEpHI yIila, YMETh BBIUMCIIATH IIJIOWAAb Kpyra u ero 4yacreu. Ilpumenars
MOJIyYE€HHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (MM LEHTPBI) CUMMETPUM (QUIYyp, NPUMEHSATh JABWKEHHS IIJIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[IpuMeHsTHh OTydYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHe MOJCIUUIL  3adad
pealbHOM  KU3HU M TPOBOAMTH COOTBETCTBYIOIIHME BBIUMCICHHS C IPUMEHEHUEM MOA00US U
TPUTOHOMETPUUYECKUX (PYHKIHUH (TI0JIB3YSCh, I'7Ie HEOOX0AUMO, KaIbKYIATOPOM).

MNPEIMETHBIE PE3YJIBTATHI YYEBHOI'O KYPCA «BEPOSATHOCTb U CTATUCTHUKA»
B 7-9 KIIACCAX

[IpenMeTHbIe pe3ysabTaThl OCBOEHMSI MPOrpaMMbl yuyeOHOro Kypca K KOHIy oOydeHus B 7
KJIACCE:

Yurathb I/IH(I)OpMaI_II/IIO, MNpEaACTaBJIICHHYIO B TaGHI/II_IaX, Ha auarpamMmax, MInmpeAaCTaBJIATb JAHHBIC B
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BH/I€ TaOJIHII, CTPOUTD TUArPAMMBI (CTOJIOMKOBBIE (CTOI0YATHIC )M KPYTOBBIC) 110 MACCUBAM 3HAYCHUH.

OnwuchIBaTh U MHTEPIIPETUPOBATH PEAIbHBIC YUCIIOBBIC TAHHBIC, IPEICTABICHHBIC B TAOJIUIAX,
Ha IuarpaMmmax, rpadukax.

Hcnonb3oBaTh JuUIss  ONUCAHWS  JAHHBIX  CTAaTHCTUYECKHUE  XAPAKTEPUCTUKH:  CpEIHEe
apudMeTHuecKoe, MeIuaHa, HanOoJIbIIee M HANMEHBIIIEE 3HAYCHUS, pa3MaXx.

Nmets mpeacTaBieHne O CIy4allHOM M3MEHUYMBOCTH Ha MpUMEpax IeH, (PU3MYECKHUX BEIWYHH,
AQHTPOIIOMETPHYECKUX JAHHBIX, HIMETh IPEJICTABICHUE O CTATUCTUYECKON YCTOWYHBOCTH.

[IpenMeTrHbie pe3yabTaThl OCBOCHHS MPOrpaMMbl yd4eOHOro Kypca K KOHIy oOy4yeHus B 8
KJIACCE:

W3Bnekats U mpeoOpa3oBbIBaTh MH(OPMALINIO, MPEICTABICHHYIO B BUAE TaOIUI], auarpamw,
rpaduKOB, MPEJICTABIATH JaHHBIE B BU/IE TAONHUL, AUArpaMM, rpauKoB.

OnuceiBaTh JaHHBIE C MOMOUIbIO CTATHUCTUYECKHX IOKa3aTeNel: CpeJHUX 3HAYCHUH U Mep
paccenBaHus (pa3Max, TUCIEPCUs U CTaHIAPTHOE OTKIIOHEHHUE).

HaxomuTe d9acTOThl YHCIOBBIX 3HAYEHWH W YacTOTHI COOBITHHA, B TOM YHCJIE TII0
pe3ynbTaTaM U3MEPEeHU U HaOII0ICHUN.

HaxomuTh BeposSTHOCTH CIy4YallHBIX COOBITUH B OMNBITAaX, 3HAs BEPOSATHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaAX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMUCOOBITUSIMHU.

Hcnons3oBarh rpaduyeckue MOACIN: JEPEBO CIYYAMHOTO SKCIEPUMEHTA, TUarpaMMbl Diliepa,
YHCIIOBAs MPSIMas.

OnepupoBarh MOHATHSIMH: MHOXECTBO, IOJMHOXXECTBO, BBIMOJNHATH  ONEpallMy  HaJ
MHOKECTBAaMHU: OOBEAMHEHHE, IE€PECEUEHUE, JIONOJHEHUE, IEePEUUCIATh JIIEMEHThl MHOXKECTB,
MPUMEHSTHh CBOMCTBA MHOXECTB.

Hcnonp30Bath Tpadguueckoe NpeACcTaBICHUE MHOKECTB M CBSI3€H MEXIy HUMH JJISl ONMUCAHUS
MIPOLIECCOB U SIBIICHUH, B TOM UHUCIIE [IPH PEHICHUH 33]1a4 U3 IPYTHX YYeOHBIX MPEIMETOB U KYpCOB.

[IpenMeTHbIe pe3yabTaThl OCBOEHMSI MPOrpaMMbl ydeOHOro Kypca K KOHIy oOy4deHus B 9
KJIACCE:

W3BnekaTh U mpeoOpa3oBbIBaTh MHGOPMALKIO, NPEACTABICHHYIO B Pa3JIMYHBIX MCTOYHUKAX B
BU/JIE Ta0IM1l, JUarpamMmm, rpauKkoB, MPeACTaBIATh JaHHbIE B BUIE€ TaOJIUL, AUarpaMM, IpaduKoB.

Pemarsn 3aJauM OpraHu30BAHHBIM nepe0opoM BapUaHTOB, a TaKXkKeC HCIMOJIb30BaHUEM
KOMOHMHATOPHBIX MTPABUII U METOOB.

Hcnonp30Barh onucaTenbHble XapaKTEPUCTUKU U1 MACCUBOB YHCJIOBBIX JAHHBIX, B TOM YHUCIE
CpEeHUE 3HAYEHHUS U MEPBI pACCEHBAHMS.

HaxomuTh 4acTOThl 3HAUEHHUU W YaCTOTHI COOBITHS, B TOM 4YHCIIE TOJB3YSACh PE3yIbTaTaMH
IPOBEAEHHBIX U3MEPEHUI U HAOIIOCHUH.

HaxoauTh BEpOSITHOCTH CITy4aiHBIX COOBITHI B U3yYEHHBIX OMBITAX, B TOM YHCJIE B OMBITaX C
PaBHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, B CEpHSIX HCIBITAaHUHI A0 MEPBOrO ycrexa, B
cepusx ucnblTaHnii bepHymm.

NmeTe mpencraBiieHHME O CIy4allHOM BEIIMYMHE W O pPACOpEAcIICeHUMM BeposiTHOCTe. MMerh
MIPEICTABJICHHUE O 3aKOHE OOMBIMX YHCEN KaK O MPOSBICHUA 3aKOHOMEPHOCTH B CIy4alHOU
M3MEHUYUBOCTHU M O POJM 3aKOHA OOJBIIMX YHCEN B IPUPOJE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «MATEMATHKA» 5-6 KJIACC

HaunmenoBaHmue pa3xaesioB U TEM NPOrpaMmMmabl

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

JuiekTpoHHbIE (IU(pPOBBIE) 00pa3oBaTeIbHbIE

pecypchl

S KJIACC

204

14

HaTypaJ'IBHBIe qucia. I[eﬁCTBHH C HATYpaJIbHbIMHU YHCJIaMU

49

5

bubnuoreka IIOK https://m.edsoo.ru/7f4131ce
S-xmacc https://www.yaklass.ru/
VYuu.py https://uchi.ru/

Harnsannas reomerpust. JIuHuM Ha TIIOCKOCTH

17

bu6nunoteka LIOK https://m.edsoo.ru/7f4131ce
Sl-xnacc https://www.vyaklass.ru/

VYun.py https://uchi.ru/

OOBIKHOBEHHBIE APOOH

54

bubnuoreka IIOK https://m.edsoo.ru/7f4131ce
S-xmacc https://www.yaklass.ru/
VYuu.py https://uchi.ru/

Harnsanas reomerpusi. MHOTOyrosbHUKH

14

bubmmoteka IIOK https://m.edsoo.ru/7f4131ce
Sl-xnacc https://www.vaklass.ru/

VYuu.py https://uchi.ru/

Jecatuunblie ApoOu

44

bubmuoreka ITOK https://m.edsoo.ru/7f4131ce
SA-xnacc https://www.yaklass.ru/
VYuu.py https://uchi.ru/

Harnsinas reomerpus. Tena u gpurypsl B npocTpaHCcTBe

13

bubmuoreka ITOK https://m.edsoo.ru/7f4131ce
SA-xnacc https://www.yaklass.ru/
VYuu.py https://uchi.ru/

[ToBTOpenue u 0600IIEeHNE

13

but6mmoreka [{OK https://m.edsoo.ru/7f4131ce
S-xnacc https://www.yaklass.ru/

VYuu.py https://uchi.ru/

6 KIIACC

204

15

HarypanbHble uncia

34

but6mmoreka [{OK https://m.edsoo.ru/7f4131ce
S-xnacc https://www.yaklass.ru/
VYuu.py https://uchi.ru/

Harnsanas reomerpus. IIpsmelie Ha IIIOCKOCTH

bubnuoreka IIOK https://m.edsoo.ru/7f4131ce
S-xiacc https://www.yaklass.ru/
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VYun.py https://uchi.ru/

Hpobu

36

5

bu6nuoteka LIOK https://m.edsoo.ru/7f4131ce
Sl-xnacc https://www.yaklass.ru/

VYun.py https://uchi.ru/

Harnsignas reomerpusi. Cummerpust

bu6nmoteka LIOK https://m.edsoo.ru/7f4131ce
S-xmacc https://www.yaklass.ru/
VYuu.py https://uchi.ru/

Bripaxenus ¢ OykBamu

bu6nunoteka LIOK https://m.edsoo.ru/7f4131ce
Sl-xnacc https://www.vaklass.ru/

VYun.py https://uchi.ru/

Harnsanas reoMeTpu. CDI/IprbI Ha IIJIOCKOCTHU

17

bubnuoreka IIOK https://m.edsoo.ru/7f4131ce
S-xmacc https://www.yaklass.ru/
VYuu.py https://uchi.ru/

ITonoxxuteapHEBIC U OTPULATCIIBHBIC YHUCJIa

46

bu6nunoteka LIOK https://m.edsoo.ru/7f4131ce
Sl-xnacc https://www.yaklass.ru/

VYuu.py https://uchi.ru/

HpeI[CTaBJ'IeHI/Ie JaHHBIX

bubmuoreka ITOK https://m.edsoo.ru/7f4131ce
SA-xnacc https://www.yaklass.ru/
VYuu.py https://uchi.ru/

Harnsanas reomerpusi. @urypsl B IpOCTPAHCTBE

12

bu6mmoteka IIOK https://m.edsoo.ru/7f4131ce
Sl-xnacc https://www.vaklass.ru/

VYuu.py https://uchi.ru/

10

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS

26

bu6mmoteka IIOK https://m.edsoo.ru/7f4131ce
S-xnacc https://www.yaklass.ru/

VYuu.py https://uchi.ru/

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» B 7-9 KITACCAX

Ne
n/n

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl

KoaunuecTBo uacoB

Bcero

KonrtpoabHubie pecypcsl

padoThI

7 KJIACC

102

5

Yucaa ¥ BEIYKUCIEHUS. PalinoHaabHEIE YHCiia

25

bu6mmoreka LIOK https://m.edsoo.ru/7f415b90

AnrebpanyecKue BHIPAKCHHS

27

bubmuoreka I{OK https://m.edsoo.ru/7f415b90

YpaBHEHHUs U HEPABEHCTBA

20

1
1
1

bubmuoreka I{OK https://m.edsoo.ru/7f415690

JaekTpoHHbIe (HU(poBHIE) 00pa3oBaTebHbIE
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4 Koopaunats! u rpaduku. yHKuuu 24 1 bubmmoreka [IOK https://m.edsoo.ru/7f415b90
5 IToBTOpenue u 06o0IIeHNE 6 1 bubmmoreka [IOK https://m.edsoo.ru/7f415b90
8 KVIACC 102 5
1 Uucina u Beruncienus. KBagparasle KopHU 15 bubmmoreka [IOK https://m.edsoo.ru/7f415b90
2 Yucna v BerunciieHus. CTeneHs ¢ [ENIbIM [I0Ka3aTeIeM 7 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
3 Anrebpanueckue BelpaxeHus. KBagpaTHbli TpéxuieH 5 1 bubmmoreka [IOK https://m.edsoo.ru/7f415b90
4 Anrebpanyeckue BeIpakeHus. Anredpandeckas 1poob 15 1 bubmuoreka [{OK https://m.edsoo.ru/7f415690
5 YpaBHeHus u HepaBeHcTBa. KBagpaTHble ypaBHEHUs 15 | bubnuoreka [{OK https://m.edsoo.ru/7f415b90
6 VYpaBuenus u HepaBeHCcTBa. CUCTEMbI YpaBHEHUM 13 bubnuoteka [{OK https://m.edsoo.ru/7f415690
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 bubnuoreka [{OK https://m.edsoo.ru/7f415b90
8 @yHkuyuu. OCHOBHBIE OHATHS 5 bubnuorexa [{OK https://m.edsoo.ru/7f415b90
9 Oynkuuu. Yucnosble QyHKIMH 9 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
10 IToBTOpenue u 06o0IIeHNE 6 1 bubnuorexa [{OK https://m.edsoo.ru/7f415690
9 KVIACC 102 6
1 Uucna u BeruucaeHus. JleiicTBUTEIbHBIE YHCIa 9 bubmuoreka [{OK https://m.edsoo.ru/7f415690
2 YpaBHEHMs U HEPABEHCTBA. Y PaBHEHHUS C OJIHOM epeMeHHON 14 1 bubnuorexa [{OK https://m.edsoo.ru/7f415690
3 YpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI ypaBHEHUN 14 1 bu6nuoreka [IOK https://m.edsoo.ru/7f415b90
4 VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubnuoteka [{OK https://m.edsoo.ru/7f415690
5 DyHKIMU 16 1 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
6 UucnoBble TOCIEI0BATEILHOCTH 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
7 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 18 1 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
TEMATHUYECKOE INIAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» B 7-9 KJIACCAX
Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI KoJsnyecTBo 4yacoB JaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE
n/n Bcero | KonrpoJbHbie pecypcbl
padoThI
7 KUIACC 68 4
- TpocTe#iIiine reoMeTpHIECKHUE GUIyPLI 1 HX CBOHCTEA. 14 bu6mmoteka L{OK https:/m.edsoo.ru/7f415b90
N3mepeHune reoMeTpu4ecKiux BEITUYHUH
2 TpeyronpHUKN 22 1 bubmuoreka [{OK https:/m.edsoo.ru/7f415b90
3 [TapamrensHble NpsiMBbIE, CyMMa YIJIOB TPEYTOJIbHUKA 14 1 bubmuoreka [{OK https:/m.edsoo.ru/7f415b90
4 OxpyHOCTb U Kpyr. ['eoMeTprueckne NoCTpOECHUs 14 1 bubmmoteka LHOK https://m.edsoo.ru/7f415b90
5 IToBTOpeHME, 0000IIEHNE 3HAHUI 4 1 but6mmoreka IIOK https://m.edsoo.ru/7f415b90
8 KVIACC 68 6
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1 YeThIpEXYroJIbHUKU 12 1 bubmmoteka LHOK https://m.edsoo.ru/7f415b90
2 Teopema dajeca u TeOpEMa 0 NPONOPLHOHATLHEIX 15 1 bubnuoreka I{OK https://m.edsoo.ru/7f415b90
0Tpe3Kax, NOJOOHBIE TPEYTOIbHUKU
3 Ilnomans. HaxosxienHe (LIOUa/IeH TPEeYronbHUKOB 1 14 1 bubmuoreka [{OK https://m.edsoo.ru/7f415b90
MHOTOYTOJIBHBIX puryp. [Tnomanu nogo6HbIX huryp
4 Teopema [Iudaropa n Havasa TPUrOHOMETPUHN 10 1 bubmmoteka LHOK https://m.edsoo.ru/7f415b90
VYTl B OKpYKHOCTH. BricaHHbIe U ONIMCaHHBIE
5 yeTbIpexyrojibHukU. KacarenbHble K okpyxHocTH. Kacanue 13 1 bubnnorexa LHOK https://m.edsoo.ru/7f415b90
OKPYKHOCTEMN
6 [ToBTOpeHME, 00001IEHNE 3HAHUI 4 1 bubmuoreka IOK https://m.edsoo.ru/7f415b90
9 KVIACC 68 6
1 Tpuronomerpust. Teopembl KOCHHYCOB U CUHYCOB. Peienne 16 1 bubnnorexa LHOK https://m.edsoo.ru/7f415b90
TPEYrOJIbHUKOB
) [Ipeobpa3zoBanue nmonodus. MeTpuyeckue COOTHOIICHHUS B 10 1 bubnmnoreka LHOK https://m.edsoo.ru/7f415b90
OKPY>KHOCTH
3 Bexkrops! 12 1 bubmumoteka LHOK https://m.edsoo.ru/7f415b90
4 JlexapToBBI KOOPAMHATHI HA TIIOCKOCTH 9 1 bubnuoreka [{OK https://m.edsoo.ru/7f415b90
5 IIpaBuiIbHBIE MHOTOYTOJIBHUKH. [[IMHA OKPYKHOCTH U 3 bubmuoteka LHOK https://m.edsoo.ru/7f415690
wIoniaaps Kpyra. Beraucienue miomanen
6 JIBMKEHUS TIIOCKOCTH 6 bubmuoreka I{OK https://m.edsoo.ru/7f415b90
7 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 7 2 bubmnoreka IOK https://m.edsoo.ru/7f415b90
TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX
Ne HanmeHoBaHMe pa3eioB U TeM POrpaMMBbI Konu4yecTBo yacos DJIeKTpPOHHbBIe (HM(POBHIE)
n/n o0pa3oBaTejbHbIe pecypchl
Bcero | Konrpoabnbie | IlpakTtuyeckue
padoThbI padoThl
7 KUIACC 34 2 5
1 IIpencraBienne JaHHBIX 7 2 bubmoreka [TOK
https://m.edsoo.ru/7f415b90
2 OnucaTenbHas CTaTUCTUKA 8 1 Eubmiorexa LIOK
https://m.edsoo0.ru/7f415b90
3 CnyyaliHasi UBMEHYMBOCTh 6 1 Eubmiorexa LIOK
https://m.edsoo.ru/7f415b90
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MYHUILIUITAJIBHOE BYOJKETHOE OBIHIEOBPA3OBATEJIBHOE YUPEX/IEHME
«CPEJJHAA OBILIEOBPA3OBATEJIBHAS IIKOJIA Nel4» 'OPOJA KAJIYIU

bubmuoreka [JOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415b90
5 BeposTHOCTB M 4acToTa CIIy4aitHOTO COOBITHS 4
6 O06o0menure, cucTeMaTr3aIus 3HaHAH 5 bubmorexa [IOK
B ’ 1 https://m.edsoo.ru/7f415b90
8 KJIACC 34
bubmuoreka [JOK
! HosTopenue kypea 7 knacca 4 https://m.edsoo.ru/7f415b90
2 OnucarenbHas cTaTUCTHKA. PaccemBaHue qaHHBIX 4 bubnmorexa LIOK
) https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 Muosxkectsa 4 https://m.edso0.ru/7f415b90
4 BeposiTHOCTB citydaitHOTO COOBITHS 6 bubnmorexa LIOK
https://m.edsoo.ru/7f415b90
5 Beenenne B Teopuio rpagos 4
6 Crnyyaiinbple COOBITUS 8
. bu6mmoreka [IOK
7 O0001Ienne, cucTeMaTH3aIis 3SHAHUH 4 https://m.edsoo.ru/7f415b90
9 KJIACC 24
bu6mmoreka [IOK
I HosTopenue kypea 8 knacca 4 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 JneMeHTH KOMOHHATOPUKH 4 https://m.edsoo.ru/7f415b90
3 I'eoMeTpuyeckas BEpOSITHOCTD 4 Enbmiorexa TOK
p p https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 Hcnsrranus bepryim 6 https://m.edsoo.ru/7f415b90
5 CnyyaiiHas BeJTMUrMHA 6 bubmmorexa LIOK
ya https://m.edsoo.ru/7f415b90
6 O06001eHne, KOHTPOJIb 10 Eubmiorexa LIOK

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