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HOACHUTEJIBHASA 3AIINCKA

['ocynmapcTBeHHast UTOroBas aTTECTALMs IO MATEMATHKE HAPABJIEHA HA POBEPKY
0a30BbIX 3HAHUH yueHHKa B 00JACTH aireOpbl U T€OMETPUHU, YMEHHE MPUMEHSTh UX K
PELIEHUIO PA3JIMYHBIX 3a/1a4, a TAKKE Ha BBISBICHUE YPOBHS BIAJCHUS PA3THYHBIMU
MaT€MaTUYECKHUMH S3bIKAMHM M HABBIKOB PpEIICHHWA HECTaHAAPTHBIX 3a]ad, He
CBOJAILIUXCA K IPSIMOMY MPUMEHEHHIO alTropuT™Ma. Bee mpoBepsieMble 3HaHUS U HABBIKU
3QJI0KEHBI B IIKOJIBHOM MPOTPaMME, HO IAIOTCA B COBEPUIEHHO IPYrod CTPYKTYpE, 4TO
YCIOXHAET MOAroToBKy K 3k3aMeHy. Kypc "IloaroroBka k I'MA mo maremaruke"
HaIlpaBJ€H Ha BOCIOJIHEHUE HEJOCTAIOMIMX 3HAHUN, OTPAOOTKY MPUEMOB PELICHUS
3alaHUid  pa3IMYHBIX THUIIOB M YPOBHEM CJIOKHOCTM BHE 3aBHCHUMOCTH OT
(GopMyIUPOBKH, a TaKke 0TpabOTKY TUNOBBIX 3aaanuil [ TA mo maremartuke.

Kypc  opuentupoBan Ha  ¢opmupoBaHue  0a30BOM  MaTeMaTHYECKOH
KOMIIETEHTHOCTH U CLIOCOOCTBYET CO3/IaHUIO MOJIOKUTEIbHON MOTHBAIUU OOYUEHHS.

[emun kypca:

1. ®opmupoBanue "Oa3pl 3HaHM" TO anredpe, TreOMETPUH, [O3BOJSIOIIEH
OecrpensTCTBEHHO ONEPUPOBATh MATEMAaTUYECKUM MAaTepHaioM BHE 3aBUCUMOCTH OT
crioco0a MpOBEPKH 3HAHUH.

2. HayuuTh npaBUIBHON MHTEPHPETALNN CIIOPHBIX (POPMYIHPOBOK 3aJaHHIMA

3. Pa3BuTh HaBBIKM PELICHUS 3aIaHUN

4. Hayuutb, MakcuMaiabHO 3((EKTHUBHO paclpeiessiTh BpeMsi, OTBEIACHHOE Ha
BBIIIOJIHEHUE 3a/1aHUS

5. [loaroroBuTs k ycnemHou caaun [ MA o maremaTuke.

Marematuka SIBASIETCSI OJHUM M3 ONOPHBIX KYypCOB OCHOBHOTO OOILEro
o0pa3oBaHMs: OHAa OOECHEYMBAET M3YyYEHUE APYTUX AUCLMIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK ¥ TYMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl IPOAOKEHUS
oOpa3oBaHMsi M B IMOBCEAHEBHOM >ku3HU. Pa3Butue y oOyuaromuxcsi HayYHBIX
MPEACTABICHUIN O MPOUCXOXKACHUH U CYIIIHOCTU anreOpandeckux adCTpakiuii, cnocode
OTPKECHUSI MAaTeMAaTUYECKOM HAayKOW SIBJICHUN W MPOILIECCOB B MPHUPOJIEC U OOIIECTBE,
pOJIM MaTeMaTH4eCKOro MOJEIMPOBAaHUS B HAyYHOM I[IO3HAHUM M B MPAKTHKE
croco0cTByeT (OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS M KaueCTB MBIIIJICHHUS,
HEOOXOJUMBIX JJIsl aJanTalud B COBpeMEHHOM IudpoBoM obmiectBe. M3ydenue
MaTE€MaTUKH OO0ECIeYMBAET pa3BUTUE YMEHMsS HAOII0JaTh, CPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TPEOYEeT KPUTUYHOCTH MBIILIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBaTh CBOM JIEHCTBUSI U BBIBOJBI, (hopMynHpoBaTh yTBepkaeHus. OcBoeHHE
Kypca MaTeMaTHUKH OOeCHedMBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS O0y4YaIOlUXCS:
OHM UCHOJB3YIOT JEAyKTHBHbIE M HWHIYKTHBHBIE pacCyXIeHUs, 0000I1IeHue u
KOHKpETHU3aI1Io, adbcTparupoBaHue u aHanoruto. O0yueHne MaTeMaTUKE MPeInoiaraet
3HAYUTEIBHBI 00BEM CaMOCTOSITEILHON JIESATEIBHOCTH OOYYaIOIIUXCSA, IOITOMY
CaMOCTOSTENIbHOE PEIIEHUE 3aJ1ay SBJSETCS pealu3alueil AesITeIbHOCTHOTO NPHHIIMIA
00yueHwus.



B cTpykType mporpammel BHeypouHOro kypca «Pemy OI'D (marematuka)» s
OCHOBHOTO 00Iero o0Opa3oBaHUS OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-
METOAMYECKUE JIMHUM anreOpel: «Ymcma W BeUHCICHUS», «AnreOpandeckue
BBIPAXKEHUSD), «Y PABHEHHUS K HEPABEHCTBAY, « DYHKIINNY.

Conepxanue nuHun «Huca U BEIYUCIEHUS» CIIYKUT OCHOBOM I JAJIbHEUILIETO
M3YyYCHHUS MATEMAaTUKH, CIIOCOOCTBYET Ppa3BUTHUIO Y OOYYAIOUIUXCS JIOTMYECKOIO
MBIIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJh30BAThCS aNTOPUTMaMH, a TaKKe
NPUOOPETEHUIO TNMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX ISl MOBCEIHEBHOM >KU3HH.
Pa3BuTre MOHATHS O YHMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs CBSI3aHO C
palMOHANBHBIMUA U HUPPALMOHATBHBIMU YHUCIAMH, (OPMUPOBAHUEM MPEACTABICHUN O
JNIEUCTBUTEIIHFHOM YHCIIE.

Conepxanue IByX aiareOpanyecKkux JIMHUN — «AJreOpandeckue BhIPOKCHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYEeT (HOPMHUPOBAHUIO Yy OOYYAIOIIMXCS
MaTEMaTUYECKOro arapaTra, HEOOXOJUMOTO JUIsl pelIeHus 3aJad MaTeMaTHKH,
CMEXKHBIX TPEIMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHus Yy4eOHBI MaTepuan TPYHNIUPYETCS BOKPYTI palUOHAIbHBIX
BBIPAKEHU.

Conepxanue (PyHKIIMOHATBHO-TpaQUUECKOW JMHUM HAIEJICHO Ha TMOJIyYCHHE
OoOyJaronMMuUCs 3HaHUM O QYHKIMAX KaK BaKHEHIIEH MaTeMaTHueCKOW MOJAENU IS
OMMUCAHUSI W HCCIENIOBaHUSI Pa3sHOOOPA3HBIX MPOILECCOB W SIBJICHUNA B MPUPOAEC U
oO1ecTBe.

I'eoMeTpus kak OOWMH U3 OCHOBHBIX Pa3feioB LIKOJIbHOM MAaTEMaTUKHA, UMEIOIIUN
CBOEH I11eNbI0 00€CTIeYnTh M3yUYEHHUE CBOMCTB U pa3MepoB (UTYp, WX OTHOIICHUU H
B3aMMHOE€ PAacCIOJIOKEHHUE, ONUPAETCSd Ha JIOTUYECKYI0, JI0KA3aTEJIbHYI0 JIMHHUIO.
[leHHOCTH W3y4YEHHS TEOMETPUUM HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
3aKJII0OYAaeTCsT B TOM, 4YTO OOYYalOIIMMCS YYMUTCS MPOBOAUTH JI0KA3aTEJIbHBIC
pacCy X IeHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHUS, JOKa3blBaThb HCTHHHBIC
YTBEPKIAECHUS M CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOWCTBAa OT TIPU3HAKOB, (GHOPMYJIUPOBATH OOpATHbBIC
YTBEPKICHUSI.

Btopoit 1enpr0 M3ydeHHST TEOMETPUU SIBISETCS HUCIOJb30BaHUE €€ Kak
MHCTPYMEHTA NpPU PEHICHWHM KaK MaTeMaTUYECKHX, TaK M NPaKTHUYECKUX 3ajad,
BCTPEYAIOIINXCS B peaibHON KU3HUA. OOydaronuics JOJKEH HAYYUTHCS OMPEISIUTh
reOMETPUYECKYI0 (PUTYpy, OMHUCaTh CIOBAMM JAaHHBIM 4YEepPTEX WU PUCYHOK, HAWUTHU
IJIOIIA/Ib 3€MEJIBHOTO Y4YacTKa, pacCuuTarh HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO
kabenss wim Tpedyembie pasMepbl rapaxa it aBTOMOOWIISL. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHTENIbHAS JIMHUS B H3y4YeHUU reoMerpuu. llpu pemenun 3amad
MPAKTUYECKOTO XapaKkTepa OOyYaIOMIMICS YYUTCS CTPOUTh MAaTEMaTHYECKHE MOJCIU
peanbHbIX JKMU3HEHHBIX CUTyallMi, IPOBOJIUTH BBIYHUCIICHHUS U OLICHUBATh aJIcKBATHOCTH
MOJIyYEHHOIO pe3yJIbTaTa.



CornacHo yueOHOMY TMIaHy B 9 Kiaccax U3ydaeTcsi Kypc BHEYPOUHOM
nentenbHOcTH «Pemry OI'D (MaTemMaTuka)», KOTOPBIM BKIIFOYAET CIAEAYIOIIHE OCHOBHBIE
pasnenbl coiepxkaHus: «Uucna M BBIYUCICHUSA», «ANreOpandeckue BBIPAKCHUSD,
«YpaBHEHUST M HepaBeHCTBay, «DyHKuuM», «BeposSTHOCT M  CTATUCTHKAY,
«I'eomerpuueckue Gurypsl U ux cBoMcTBay, «/3MepeHre reoMeTpuuecKuX BEIUUUHY,
«IIpeobpazoBanus MOTOOUN.

Ha uzydenne yueOnoro kypca «Pemry OI'D (matemaTtuka)» otBoautcs 34 yaca (1
4ac B HEJIEIIO).

COAEPKAHUE OBYUYEHUA

Yuciia ¥ BBIYMCICHUSA

PannonanpHbpie 4YHClia, HppalMOHANbHBIE YHCIA, KOHEYHbIE W OECKOHEUHbIE
JIECATUYHBIC IPOOH.

B3anmMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JIEUCTBUTEIBHBIX
YUCell ¥ KOOPAUHATHOMN MPSIMOM.

CpaBHEHHME  JEHCTBUTEIBHBIX  YHCEN,  apU(PMETHUYECKUE  JEUCTBUSA  C
JNEUCTBUTEIIbHBIMUA YUCIIAMHU.

[TpuOnmxk€HHOE 3HAYEHHE BEJIWYUHBI, TOYHOCTH MNpuOIMKEeHUs. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIEHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUH, CBOJSIIUXCSA K TUHEUHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOISAIIMXCA K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHHsT YpaBHEHUH TPETbEW W UYETBEPTOMU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWM. PelieHne TEKCTOBBIX 3ajay
anredpandyeckuM METOJIOM.

VYpaBHeHHe C ABYMs NepeMeHHbIMH M ero rpaduk. Pemenue cucrem naByX
JVHEWHBIX YPAaBHEHHW C NIByMs NEPEMEHHbIMH. PernieHue cucrem IByX ypaBHEHHI,
OZIHO U3 KOTOPBIX JIMHEWHOE, a IPYroe — BTOPOU CTENEHU. PeleHre TEeKCTOBBIX 3a1a4
anredpanvyeckuM crocoOoM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHOM. Pemenune cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBagpaTHbie HepaBeHcTBa. ['padudeckast
UHTEPIIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DOyHKIUU

KBagpatnunas ¢ynkmus, e€ rpaduxk u cBoiictBa. I[lapabGoma, koopauHATHI
BEPIIMHBI TTapabOoIbl, 0Ch CAMMETPHH MTapadOJIbI.

Yucaosble M0OCJIeI0BATEILHOCTH U IPOrPeccum



[loHsiTHE YMCIOBOM  MOCIENOBATENBHOCTH. 3aJaHUE IOCJIEA0BATEIbHOCTH
pPEKyppeHTHOH hopmyIioi u popmystoit n-ro dieHa.

Apudmernueckas u reomerpuueckas mporpeccuu. Dopmynsl n-TO  WieHa
apu(pMETHYECKON U T€OMETPUUECKON MPOTPecCuii, CyMMbI MEPBBIX 71 YJICHOB.

I'eomeTpuyeckue pUrypol 4 X CBOMCTBA

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO. POPMYIIBI IPUBEACHHUS.

Pemenue TtpeyronbHukoB. TeopeMa KOCHHYCOB U TeopeMa CHUHYCOB. PerieHue
MPAKTUYECKUX 33]1a4 C UCTIOIb30BaHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoGpa3zoBanue moaooust

[TonoOue coOOTBETCTBEHHBIX DJIEMEHTOB.

TeopeMa 0 MpoOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEJIECHUU OTPE3KOB
CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOM.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[nuHaA OKpyXHOCTH. ['pagycHas M paauaHHas
Mepa yriia, BBIYUCIEHHE IJIMH AyT OKpykHOocTel. [Inomans kpyra, cekropa, CerMeHTa.

INJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBbI
BHEYPOYHOI'O KYPCA «PELINY OI'> (MATEMATHUKA)» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3y/bTaTbhl OCBOCHHS IPOrpaMMbl y4eOHOro kypca «AmnreOpa»
XapaKTEepU3yIOTCSA:

1) marpuoTnyeckoe BOCIMTAHHE:

IIPOSIBJICHUEM HMHTEpeca K IIPOLIIOMY M HACTOALIEMY POCCHUHMCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOILLIEHUEM K JOCTHKECHHUAM POCCUMCKMX MAaTeMAaTUKOB U POCCUMCKOU
MaTeMaTUYECKOW HIKOJbI, K MCIOJIb30BAHUIO ITHUX JOCTMIKEHHW B JIPYTrUX HAyKax H
MPUKIAAHBIX cepax;

2) rpaxaaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00513aHHOCTEN IpaXKIaHUHA U pealiu3allii ero mpas,
NpEe/ICTaBJICHUEM O MaTeMaTUYECKUX OCHOBaX (DYHKUMOHUPOBAHUS Pa3IUUHBIX
CTPYKTYp, SBJIEHUH, MpoLeayp TpakKIaHCKOro obmiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTbIO K OOCYXACHUIO JTHYECKUX MpoOJeM, CBA3aHHBIX C
IIPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAaHUEM BA)KHOCTH MOPAJIbHO-
ATUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YUYEHOTIO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM HA AKTMBHOE Yy4YaCTUE€ B pEIICHHWM NPAKTAYECKUX 3a]a4
MaTEMaTU4YECKOM  HAINPABICHHOCTH, OCO3HAaHUEM BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsl HAa TPOTHKEHUU BCEH JKU3HHM [UJIsl YCHEIIHOM Mpo(dhecCHOHATbHON
JESTEIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U



MIOCTPOEHUEM HHJIUBHUAYAJIbHON TPAEKTOPUU OOpa30BaHUS M >KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAILHOMY M 3CTETHYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/lay, pEeLIEHUN, paACCYX ACHUN, YMEHHUIO BUJICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IO3HAHMS:

OpUEHTallMed B  JCSATEIBHOCTH HA  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
NpEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUs 4YeJIOBEKa, MPUPOAbI U
oOllecTBa, TMOHMMAaHUEM MaTEMaTUYECKOM Haykh Kak cdepbl 4YelOoBEYECKON
NEeATENbHOCTH, ATAloOB €€ pa3BUTHS M 3HAYUMOCTU IS Pa3BUTHs LIMBUIM3ALMUHU,
OBJIAJICHUEM SI3IKOM MAaTEMaTUKH W MAaTeMaTHYeCKOW KyJIbTYpOHl KakK CpEICTBOM
NO3HAHUS MHUpPA, OBJIAJICHUEM INPOCTECHIIMMHU HAaBBIKAMHM  HCCIEAOBATEIIbCKOM
NEeATEIBHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMUpOBaHHME KYJbTYPHI 310POBbS U
IMOLMOHAJBHOIO0 0J1ArONOJyYHs:

TOTOBHOCTBIO IPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS,
BEJCHMs 3/10pOBOTO 00pa3a *KU3HU (30pOBOE NMUTAaHUE, COAJAHCUPOBAHHBIN PEXUM
3aHATUA U OTAbIXA, peryispHas (Qu3ndeckas aKTUBHOCTh), C(HPOPMHUPOBAHHOCTBHIO
HaBbIKa pedieKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO K€ MpaBa JIpyroro
YeJI0BEKa,;

7) 3K0JI0THYEeCKOEe BOCIIMTAHME:

OpUEHTalMEll Ha NPUMEHEHHE MATEMaTUYECKUX 3HAHUM Ui pelIeHus 3a7ad B
00JacTU COXPAaHHOCTH OKpY:KAIOIIEeW Cpebl, TUIAHUPOBAHUS MOCTYNKOB U OLEHKU HX
BO3MOXHBIX TOCIHEACTBUNA MJIi OKpYXarolleld Cpelbl, OCO3HAaHUEM IJI00aJIbHOrO
XapaKTepa SKOJOTMYECKUX MPOOJIEM U ITyTEH UX PEIICHUS;

8) amanranmsa K HM3MEHSKWIIMMCH YCJOBHSM COLHAJIBHON W INPHPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHSIX HEONPENEIEHHOCTH, OBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO NESITEeIbHOCTh, B TOM YHCIE yMEHUE
YUUTHCS y APYTHX JIIOJEH, TpUOOpEeTaTh B COBMECTHOW JESITEIbHOCTH HOBBIE 3HAHUS,
HABbIKM ¥ KOMIIETEHIIUHU U3 OIbITA JPYTHUX;

HEO0OXOAMMOCThIO B (JOPMUPOBAHNY HOBBIX 3HAHUI, B TOM Yuciie (POPMYyIUPOBATH
UJeH, MOHSATHUS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSAX, B TOM YMCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh JePUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0O KaK BbI30B, TpEOYIOUIUI KOHTPMEpP, KOPPEKTUPOBATH MPUHHUMAEMBbIC
pemieHuss W JAeMcTBUs, (GOPMYIMPOBATh M OLEHUBATh PUCKH M TOCIEIACTBUSA,
(bopMHpPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI



Ilo3naBaTejibHBIE YHuBEpPCAJIbHbLIC yqeﬁﬂme HeﬁCTBHﬂ

Ba3oBble Jijornueckue 1eiicTBUA:

BBIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHSATHH, OTHOIICHUA MEXAY THOHATHUAMHU, (QOPMYIUPOBATH
ompeneneHusl  TMOHSATUM,  yCTaHABIMBATh  CYIIECTBEHHBIM  MpU3HAK
Kjaccu(uKanuy, OCHOBaHUS HJsi OOOOUIEHUS U CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3a;

BOCIIPUHHUMATB, dopMynupoBaTh M TPEOOpPa3OBBIBATH  CYXKJICHUS:
YTBEpAUTENbHbIE M OTpHUIATENbHbIE, €IUHUYHBIE, YacTHblE U 0O0IIue,
YCIIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MIPOTUBOPEUHS B
¢dakTax, MaHHBIX, HAOIOJACHHUIX W YTBEPKIACHUSAX, TIpeAsiaraTh KPUTCPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JienaTh BBIBOJBI C MCIOJB30BAHHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIFOU€HHUM, YMO3aKIIIOUCHUI 110 aHAJIOTHH;

pa3buparh OKa3aTeNbCTBA MATEeMATHYECKUX YTBEPKACHUU (MpsIMbIE U OT
MNPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE TOKA3aTeIbCTBa
MaTEeMaTU4YeCKUX (PaKTOB, BHICTpAMBATh APTyMEHTAIIUIO, MPUBOAUTH MIPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh CIOCOO pelieHus y4eOHOM 3amauyr  (CpaBHUBATH HECKOJBKO
BApPUAHTOB pEIlCHMs, BbIOUpATh HauOolee MOAXOASIIMMN ¢  y4€ToM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareLCKue 1eMCTBUSA:

UCIIOJb30BaTh BOMNPOCHl KakK HCCIEI0BAaTEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GopMynMpoBaTh  BOMPOCHL, (DUKCUPYIOIIHE MPOTHBOpPEYUE, MpoOIIEMY,
CaMOCTOSITENIbHO yCTaHABIMBATh UCKOMOE U JaHHOE, (pOopMHpOBaTH THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOAUTH IO CaMOCTOSITEbHO COCTaBJICHHOMY IIJIaHy  HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OOBEKTOB MEXKY COOOI;
CaMOCTOSITeNIbHO (OPMYJIMPOBaTh OO0OOIIEHUS] U BBIBOJLI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOMIOJEHUS, HCCIeIOBAaHUS, OLCHUBATh JOCTOBEPHOCTh
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKkKe BbIIBUraTh
MPEONIOKEHHUS O €0 Pa3BUTHUHU B HOBBIX YCIOBUSX.

PabGora ¢ unpopmaumeii:

BBIABIIIT HCAOCTATOYHOCTH H M30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX,
HCO6XOI[I/IMBIX AJi1 pCIICHUA 3a1a4U,



BbIOMpaTh, AHANU3UPOBATh, CHUCTEMATH3UPOBATh U  HHTEPIPETHPOBATH
uH(GOPMALIMIO Pa3INYHBIX BUAOB U (POPM MpEICTABICHHS;

BbIOMpaTh (hOpMy TpeacTaBieHUs HHGOPMALIMU U WITIOCTPUPOBATH pelIaeMble
3a]]auu CXeMaMH, AUarpaMMaMu, HHOU TpauKoi 1 X KOMOMHAILIUSAMUY;
OLIEHUBATh HAAE&KHOCTh HHGPOpPMAIMU IO KPUTEPUSM, HPEIJIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HEeIsIMU OOIIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS M0 XOAY peUICHUs 3aauH,
KOMMEHTHPOBATH TTOJTYYCHHBIA PE3YNIbTAT;

B Xoje OOCYXJIEeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npo0ieMbl, peraeMoil 3ajaud, BBICKA3bIBaTh WJEH, HAICJICHHbIC Ha IOUCK
pEIIeHUs], COMOCTABIATh CBOM CYXACHUS C CYXKICHHUSIMHU JPYTUX yYaCTHUKOB
Janora, oOOHapyKUBaTh Pa3Inuue U CXOACTBO MO3UIUN, B KOPPEKTHOU popme
bopMyIUpPOBATH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEJCTABIATh PE3YIbTAThl PEUICHUs 3a/laud, SKCIIEPUMEHTa, UCCIEIO0BaHMUS,
IPOEKTa, CaMOCTOATEIHLHO BBHIOMpPATh (HOpMAT BHICTYIUICHHS C y4€TOM 3ajad
Ipe3eHTaIlMU U OCOOEHHOCTEH ayIUTOpHUU;

MMOHUMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATHHOU
paboTHI MPU pelICHUN YUeOHBIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMATh 11€JIb COBMECTHOM JESTENBHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOM paboThl, pacrpeessiTh BUABI paboT, 10roBapuBaThCs, 0OCYKIaTh
IPOIIeCC U pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKHUX JIFOICH;
y4acTBOBaTh B IpynmnoBbIX ¢opmax padboTsl (00CykaeHUsI, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI ¥ JAPYTHE), BBINOJTHATH CBOIO YacTh pabOTBI W
KOOPJIMHUPOBATh CBOU JCUCTBUS C APYTMMH YJI€HAMH KOMAaHJIbI, OIICHUBAThH
KauecTBO  CBOEr0 BKJIaJa B  OOMMA  TPOAYKT 1O  KPUTEPUSM,
c(hOpMYTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, QJITOPUTM pEIIeHUs 3agauu (WM ero
94acTh), BBIOMpATh CHOCOO pEHICHUS C YYETOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUaHThI
penieHuii ¢ yaéTomM HOBOM MHGOPMAITUH.

CaMOKOHTpOJII), AMOIUOHAJIbHbIN HHTE/LJIEKT:

BJIQJIETh CIIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3yibTaTa
pelIeHns MaTEMaTUYECKOM 3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYThH IIpU PELICHUM 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEJBCTB,
HaAWJICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pPE3yJbTaTa ACATEIBHOCTH IIOCTABJICHHOW LEIH U
YCIIOBHSIM, OOBSCHATH NPUYHMHBI JOCTHKEHUS WM HEJAOCTHKEHUS UEIH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 9 kiaacce o0yqaronuidcs MOTYYUT CIICIYIOMINE TPEAMETHbIS
pE3yJIbTATHL:

Yucaa 1 BBIYMCTIEHUS

CpaBHMBATH M yHOPSAOYMBATH PAIUOHAIBHBIE U HPPALIMOHAIBHBIC YHCIIA.

Beimonuare apudmeTndeckue AEHCTBUS € paIllMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE M TIUCBMEHHBIE TMPHUEMBI, BBIIIOJHATh BBIYMCICHUS C HPPANMOHAIBHBIMU
YHUCJIaMH.

Haxonute 3HaueHUs1 CTENEHEH C LEJIBIMH IOKAa3aTeIsIMU U KOPHEU, BBIUYUCISITH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JCUCTBUTEIBHBIC YWCJA, BBINNOJHATh MNPUKUIKY  pe3yJbTaTa
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE W KBaJgpaTHBIC YPABHEHUS, YPABHCHHS, CBOISAIIUAECS K HUM,
IPOCTEHIINE APOOHO-PAITMOHAIBHBIC YPABHCHUS.

Pemiats cucteMbl IBYX JTMHEWHBIX YPABHEHUN C JBYMS IEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SABJISCTCS JTUHECUHBIM.

Pemats TeKkcTOBBIC 3a/1aUuM aNreOpadecKUuM CocOOOM C TTOMOIIbIO COCTABIICHUS
YPaBHEHHUS UJIM CUCTEMBI JIBYX YPAaBHEHUM C IBYMS EPEMEHHBIMH.

[IpoBoauThe mpocTenme UCCIECA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM
qucjae C NpPUMEHEHHEM TpaduuecKux IpeACTaBlIeHUH (yCTaHABIMBATh, HWMEET JIH
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOoYee).

Pemiats nuHeliHbIe HEpaBEHCTBA, KBA/IpaTHBIC HEPABEHCTBA, H300paKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMIUCHIBATH PEIICHUE C TOMOIIBIO CHUMBOJIOB.

Pemrats cucTtembl JTUHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIOYAIOIIHE
KBaJ[paTHOE HEPABCHCTBO, M300pakaTh PEIICHHE CHUCTEMBl HEPABEHCTB HA YHMCIOBOM
MPSIMOi, 3aMUCHIBATH PEIIEHHUE C TTOMOIIBI0 CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacrio3naBate ¢yHKIMM W3Y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKH

PacIOJIOKEHUE Ha KOOPAMHATHOM TUIOCKOCTH rpadukoB GyHKIUN BUaa: y = kx, y = kx
+by=kix,y=ax2 +bx+c¢ y=x3, y=1x y= |x|, B 3aBUCHMOCTH OT 3HAUCHWIT

KO2(pPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.



Crpouth U wu300pakaTb CXEMaTHUYECKH TpaQUKU KBAAPATUYHBIX (YHKIUH,
OTHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUHN IO MX Tpadukam.

Pacmo3naBate kBaapatuuHyi0 (GYHKOHIO TI0 (GopMyIe, MNPUBOAUTH TPHUMEPHI
KBaIpaTUYHBIX (YHKLIMNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPUH.

YucsioBble NMOCI€10BATEILHOCTH M TPOTPeCCH

Pacrio3naBaTh apu(METHUECKYI0O W TE€OMETPHUECKYIO TMPOTPECCHU TMPHU Pa3HBIX
cnoco0ax 3aJaHusl.

BbIMONMHAT,  BBIYMCIEHHMS C  HUCIOJIb30BaHMEM  (QOpMysl  n-ro  4jeHa
apu(pMETHYECKON U T€OMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N UJICHOB.

B npeaMeTHo# yacTu «I'eomeTpus»:

3HaTh TPUTOHOMETpUUYECKHE (HYHKIIMH OCTPHIX YIJIOB, HAXOIUTh C WX TOMOIIBIO
pa3iINyYHbIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJNbHUKA («PEIIeHHE MPSMOYTOIbHBIX
TPEYroJibHUKOBY). HaxomuTe (C MOMOIIBIO KaJbKyJISATOpA) MJIWHBI W YTIBL IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonp3oBaThes (opMynaMyd TPHBEACHUS W OCHOBHBIM TPHUTOHOMETPHUCCKUM
TOXKJIECTBOM  JUIsl HAXOXKJICHHUSI COOTHOIICHWHA MEXAY TPUTOHOMETPHYCCKUMHU
BEJTMIMHAMU.

Hcrnonb3oBaTh TEOpEeMbl CMHYCOB M KOCHHYCOB JJIi HAXOXICHUS PA3THUHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJIbHUKOBY), MPUMEHITh UX MPU PEUICHUU
reOMETPUUYECKUX 3a/a4.

Brnagerp monsTHSAMH TIpeoOpa3oBaHUs TOA00HWS, COOTBETCTBEHHBIX JJIEMEHTOB
nono6HbIX uryp. I[lomp3oBaThCsi cBOMCTBAMU MOAO0MS MPOU3BOJIBHBIX (UTYP, YMETh
BBIYHCIIATh JJIMHBI M HAXOAUTh YIJbl y TOA0OHBIX ¢uryp. [lpumeHaTs cBoiicTBa
noI00Msl B MPAKTUYECKUX 3a7adax. YMETh MPUBOJIUTH MPUMEPHI MOJ00HBIX (QUryp B
OKpY>KaroIlleM MHUpeE.

[Tonb30BaThbcs TEOpeMaMH O TPOU3BENEHUU OTPE3KOB XOpIA, O TPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJipaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOpAMHU, TOHUMATh UX T€OMETPUUYECKUN U (PU3UUECKHUI CMBICI,
MPUMEHSATh WX B PEINICHUH TEeOMETPHYECKHMX U (Qusnueckux 3amad. [IpumeHsTH
CKaJISIPHOE MPOU3BEIACHUE BEKTOPOB JIJIsl HAXOXKIACHHUSI ITMH U yTJIOB.

[Tonb30BaThCs METOAOM KOOPAWMHAT HA TUIOCKOCTH, MPHUMEHSTh €T0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bragets moHATHAME TPaBUIIBHOTO MHOTOYTOJIBHUKA, ITTUHBI OKPYKHOCTH, JJTUHBI
YT OKPY>KHOCTH W pauaHHOW MEpHI YT, YMETh BBIYUCIIATH IUIOMIAAL KPyra H €ro
yacTeil. [[puMeHsITh MoTydeHHbIC YMEHHSI B IPAKTHYCCKUX 3a/1a49ax.
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YUYEBHO-METO/JUYECKOE OBECITEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

» Anrebpa, 7 kinacce/ MakapsiueB FO.H., Munmaiok H.I'., Hemikos K.W. u npyrue,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Anre6pa, 8 kiacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.U. u npyrue,
AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

» Anrebpa, 9 kitacc/ MakapsrueB FO.H., Munmiok H.I'., Hemkos K.W. u npyrue,
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBerienue»

b.I".3uB, B.A.I'onpauy, JInmakTuueckue MaTeprabl Mo aaredpe s 7 Kiiacca;
b.I'.3uB, B.A.I'onpauy, Jlunaktuyeckue MaTepuaisl 1Mo aaredpe s 8 kiacca;
b.I'.3uB, B.A.I'onpauy, Jlunaktuyeckue MaTepuaibl o aiareope s 9 kiacca;

* 'eometpust, 7-9 knaccel/ Atanacsia JI.C., byty3os B.®., Kagomues C.b. u npyrue,
AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBerienne»

JI.W. 3BaBuy, E.B. [ToTockyeB. Tectsl o reometpun k yueoHuky JI.C. AtanacsHa 7-9
KJIaCChl

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Kypnan "Maremaruka B mkoJe"

MaremaTuka. py: CalT JyIsl y4aluxcs U MperojiaBaTesiel MaTeMaTHuKu

Kpatkuii cipaBoyHUK 110 anredpe



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

Caitt Pemry OI'D

Caitt Anekc Jlapun

Caiit 1000I'D

Caiir infourok.ru:
https://infourok.ru/biblioteka/algebra/klass-7
https://infourok.ru/biblioteka/algebra/klass-8
https://infourok.ru/biblioteka/geometriya/klass-7
https://infourok.ru/biblioteka/geometriya/klass-8
https://infourok.ru/biblioteka/geometriya/klass-9
CailT MyJIbTHYPOK.pY:
https://multiurok.ru/all-files/geometria/?class=7
https://multiurok.ru/all-files/geometria/?class=8
https://multiurok.ru/all-files/geometria/?class=9
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