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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJWMH M3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aUMHOE DPAacCHOJIOKCHHE, OIMPAETCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUU Ha YPOBHE OCHOBHOTIO
o01miero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHHs «OT IPOTUBHOTO», OTIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(opMyIMpoBaTh OOpaTHBIE YTBEPHKICHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JODKEH HayduThCs
OIPENETUTh FEOMETPUUECKYIO (UTYpY, ONMUCATh CIOBAMM JAHHBIA YEPTEXK WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kabesis Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHuun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTCs CTPOUTh
MaTE€MaTUYeCKHEe MOJEIM PEalbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaiiHe BaxXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHUKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPa3fIeiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl u UX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «lIpeodpazoBanust mogoous».

Ha uzyudenne yudeOHoro kypca «l'eomerpusi» orBoautcs B 9 kiacce — 68
4yacoB (2 Jaca B HEJEINIO).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYeCcKHX 3a1ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonooust. [logodue COOTBETCTBEHHBIX JJIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTE KACATEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO  HalpaBJI€HHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIE€paluu HajJ BeKTOpamH. PasznoskeHue BeKTOpa MO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTtopa. CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKJACHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPSAMOU U OKPYKHOCTH
B KOOpJAMHATAX, MEPECEUCHUE OKPYKHOCTEH M MPpSAMbIX. MEeTOJl KOOPAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHbBIE MHOTOYTrOJBHUKHU. JlmmHa OkpyxHOCTH. I'pamycHas wu
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Iyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (GUryp (sreMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«l'eomeTpus» XapaKTEpU3yIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSUIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaT€MaTUKOB U POCCHUICKOW MaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
mpaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX NPOOJIeM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKd, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MAaTEMATUYECKON HAIPABIECHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHW JKM3HM IS YCTENIHON MpodeccruoHaTbHOM
JESATETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM WHUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OMOIMOHAJBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEIICHUH, PaCCYyXKICHHUN, YMEHUIO BUJICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpPUEHTAIIME B JICITEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUUMOCTH IS PA3BUTHS IUBUIM3AIINH,
OBJIJICHUEM SI3BIKOM MATE€MAaTHUKH U MAaTeMAaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe Bocnutanume, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOLMOHAJIBLHOIO 0JIArONMOJy M :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKU3HU  (30POBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
I00ATBHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U IIyTeH UX PEIICHNUS,

8) ajanTanus K U3MEHAIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS y JPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aAeicTBUA:

e BBIABISITh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHSATHSIMHU, (POPMYyITUpPOBATH
OTIpEJICICHUs] ~ TIOHATHM, YCTaHABIWMBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOOpPa3OBBIBATh  CYKICHHS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U |
npotuBopeursi B (akTax, AAHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;



JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUY;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAUBATH APTYMEHTALMIO, IPUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCO0 pemieHuss yd4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pElICHUs, BBIOMpATh Haubojee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

UCITIOJIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUM MHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPoOIeEMYy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
IKCIEPUMEHT, HEOOJIBIIOE UCCIIEN0BAHUE 110 YCTAHOBIECHUIO OCOOEHHOCTEN
MaTeMaTHYECKOTr0 00BbEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUH;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IPOLECCA, a TAKXKE BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOWpaTh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETHPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOWpATh GOpMy TpeACTaBICHUS HWHPOPMANMA UM WIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HMH(POPMAIMK 1O KPUTEPHSAM, MPEATIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIICHUS, ICHO, TOUYHO, TPAMOTHO BhIPaKaTh CBOKO TOUKY 3PECHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS MO XOJYy PEILICHHS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JI¢ 0O0CYXXJICHHS 33J1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, periaeMoi 3aJauu, BICKa3bIBATh UJICH, HAIIEJICHHBIE HA MOUCK
pellIeHUsl, COMOCTAaBJATh CBOM CYXKICHUA C CYXICHUSIMH APYTUX



YYaCTHUKOB JAMAaNiora, OOHApY>KHMBAaTh pa3iMyue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI popme popMyaHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHHUS;

e TMpPEACTABIATH  pE3yJbTaThl  PEIICHUS 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATENLHO BHIOMPATH (hOPMAT BBHICTYILICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

e TIOHMMATH M UCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M MHANBUAYATbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, MJIAHUPOBATH OPraHU3AIIUIO
COBMECTHOM paboOThl, pacnpenensiTh BUIbI padOT, JOroOBapUBaTHCA,
00CYXIaTh TMPOIECC U pe3yiabTaT paboThl, 0000MATF MHEHHS HECKOIBKHUX
JIIOJICH;

e YyYaCcTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCy)aeHusd, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PaOOThI
U KOOPJIMHHUPOBATH CBOU JICUCTBHS C JPYTMMHU WICHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBIIATH ITUIAH, JITOPUTM PEIIEHUs 3ajauu (WA €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMH CaMOTPOBEPKU, CAMOKOHTPOJISA MPOIEcca U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

e TPEABHUAECTH TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUN 33]1a4H,
BHOCUTH KOPPEKTHBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JACITEILHOCTH MOCTABICHHON LU U
YCIOBUSIM, OOBSACHITh MPUUYUHBI JOCTHKCHHUS WA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 9 kiacce oOyYarOmIUiiCs MOJYYHUT CIICTYIOITHE
peIMEeTHBIC PE3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPBHIX YIJOB, HAXOAWTh C HX
MOMOIIBIO Pa3IUYHBIE DJIEMEHTHl MPSIMOYTOJBLHOTO TPEYrOJbHUKA («pelIeHue
MPSIMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJTHHBI
Y YTJIBI JUTSl HeTAOJMUYHBIX 3HAYCHUH.



[Tonp30Batbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXXIEHHSI COOTHOLIEHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3Iu4HbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYrOJbHUKOBY»), MPUMEHATh WX IpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Bnagerp moHsATHSIMH ~ npeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOAO0HBIX Guryp. [lonp3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIBI y NOJOOHBIX (uryp.
[IpuMeHsTh CBOMCTBA MOAOOMA B MPAKTUYECKUX 3ajayax. YMETb HPUBOIUTH
IpPUMEPHI TOJTOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpamMH, MOHUMAaTh MX TI'€OMETPUUECKUNA U (PU3NUECKUI
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUSI ITTUH U YTJIOB.

[Tonbp30BaTbCd METOAOM KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B
pELIEHUU T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Biagets NOHATHSAMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (GUTYp, TPUMEHATH JABUKCHUS
IUIOCKOCTH B IPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

JESITEJTBHOCTH YUUTEJISI C YYUETOM PABOYEN MTPOT'PAMMBI
BOCIIMTAHUA

— MaKCHMAaJIbHOE WCIIOJB30BAHME BOCITUTATEIBHBIX BO3MOXHOCTEH COJEpKaHUS
ydgeOHOro mpeamera Juisi  (GOPMHPOBAHHUS Yy OOY4YaIOMIMXCA POCCHUHUCKHUX
TPAJAMIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX U  COIIMOKYJIBTYPHBIX IICHHOCTEH,
POCCHUICKOTO UCTOPHUYECKOTO CO3HAHMSI Ha OCHOBE MCTOPHUYECKOTO MPOCBEIICHHS;
oJI00pP COOTBETCTBYIOIIETO COJEPYKAHUS YPOKOB, 3aJaHHil, BCIIOMOTATEIbHBIX
MaTepHaioB, TPOOJIEMHBIX CUTYAIIMH JIJIs1 00CY K ICHHUIA;

— y4€T T1EeNeBBIX OPHEHTHPOB pE3yJbTATOB BOCIHTAHHS B ONPEICICHUU
BOCITUTATEIBHBIX 33]1a4 YPOKOB, 3aHSATUN;



— BBIOOp METOJOB, METOJMK, TEXHOJOTUH, OKa3bIBAIOIIMX BOCIHUTATEILHOE
BO3J/ICIICTBUE HA JINYHOCTh B COOTBETCTBUM C BOCIUTATEIbHBIM UIEATIOM, LEIBIO U
3a/1a4aMu BOCITUTAHMS, [IEJIEBBIMUA OPUEHTUPAMU PE3YIBTATOB BOCIIUTAHNS;

— peaIn3alUIo MPUOPUTETA BOCIIUTAHUS B yU€OHOM NESITEIbHOCTH;

— MpUBJICYECHUE BHUMAHUS O0yUYaIOIIMXCs K [ICHHOCTHOMY acCleKTy U3ydyaeMbIX Ha
ypOKax MpPEeAMETOB, SBICHUHA U COOBITHM, WHUIUHUPOBAHHE OOCYXKICHUM,
BBICKA3bIBAaHUI CBOETO MHEHHsI, BBIPAOOTKHM CBOEr0 JMYHOCTHOTO OTHOIICHHS K
U3y4aeMbIM COOBITHSIM, SIBJICHUSIM, JHUIIAM;

— MPUMEHEHHE WHTEPAKTUBHBIX (OpM ydeOHOW pabOThl - HMHTEIUIEKTYaJIbHBIX,
CTUMYJIMPYIOIIMX TMO3HABATEIbHYI0 MOTHUBALMIO, UTPOBBIX METOAMK, JUCKYCCHH,
JAIOUIMX BO3MOYKHOCTb IPUOOPECTH OMBIT BENEHUS KOHCTPYKTHUBHOTO JHMAJIOTa;
IPYIIIOBOM pabOThI, KOTOPast YYUT CTPOUTH OTHOLIEHUS U JEHCTBOBATh B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTUIO KPUTHYECKOTO MBIIUICHHUS;

— noOy>kJIeHue 00yJaroumxcs co0JIt0JaTh HOPMBI MOBEACHMS, MTpaBUiia OOILIEHUS
co CBEPCTHUKAMHU U neaaroram, COOTBETCTBYIOIIIHE yKIaay
o0mieoOpa3oBaTelbHOM  OpraHW3ald,  YCTaHOBJIEHUE  J0OpOKEIaTEeNIbHOM
aTMoc(epbl;

— opraHu3zanuio medcrsa MOTUBUPOBAHHBIX OOYYAONIMXCS HAJl HEYCIIEBAIOIIMMU
OJIHOKJIACCHUKAMH, B TOM YHUCJIE C OCOOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMH,
JAIOIIEr0o OOy4YalIIMMCSl COLMAIbHO 3HAYUMBIM ONBIT COTPYJHUYECTBA U
B3aMMHOM TTOMOIIIY;

—  MHUIUUPOBAHME M TOAJEPXKKY  HCCIEAOBATEIBLCKOW  ACSTENbHOCTU
oOy4Jaronuxcs, MIAHUPOBAHUE M BBHIMOJHEHUE WHAWBUIAYAITBHBIX W TPYIIOBBIX
IIPOEKTOB BOCIIUTATEIbHON HAIIPABICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PelieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodbus. Merpuueckue bubmmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bextopet 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 0119 HOCTH U TIO yal; b Kpyra 8 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue muomaeit
bubmmoreka IIOK
0 JlpmKeHIs IIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 5 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KonuyecTBo yacos
JlaTa
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero U3y4YeHUs
padoThI padoTshI

1 ()Hpene{eﬂneTpuTOHOMeTqueCKHx 1

¢ynkuuit yrinos ot 0° mo 180°
2 @DopMyIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHyCOB 1
7 Teopema cuHycoOB 1
8 Teopema cHHYCOB 1
9 HaxoxxeHue 1JIuH CTOPOH U BETMYUH YIJIOB 1

TPEYroJbHUKOB
10 Pemenune TpeyronbHUKOB 1
11 Pemenue TpeyroabHuKoB 1
12 Pemenue TpeyroabHUKOB 1
13 Pemenue TpeyroabHuKoB 1
14 [IpakTHueckoe MPUMEHEHNE TEOPEM 1

CHHYCOB U KOCHHYCOB
15 [IpakTHueckoe MPUMEHEHNE TEOPEM 1

CHHYCOB U KOCHHYCOB
16 KonTtponbHas pabora o Teme "Perenne 1 1

TPEYroJIbHUKOB"




17

[Tonsarue o npeoOpa3oBaHUM 10100

CoOTBETCTBEHHEIC YJIEMECHTHI HOI[O6HI)IX

18
buryp

19 COOTBETCTBEHHBIE AIEMEHTHI TOTOOHBIX
duryp
Teopema 0 IpoU3BEACHUH OTPE3KOB XOP/I,

20 TeopeMa O MIPOU3BEICHUN OTPE3KOB
CEeKyIIUX, TeOpeMa O KBaIpaTe KacaTeJIbHOM
Teopema 0 Ipon3BEICHUHN OTPE3KOB XOP/I,

21 TEeopeMa O MPOU3BEACHNUN OTPE3KOB
CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTeJIbHON
Teopema o mpou3BEICHUN OTPE3KOB XOP/I,

22 Teopema O MPOU3BEICHUN OTPE3KOB
CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTeJIbHON

23 [IpumeHeHne TeopeM B pelIeHHN
reoMeTPUYECKUX 3aa4

24 [IpuMeHeHne TeopeM B pELICHUH
TreOMETPUYECKUX 33124

o5 [TpuMeHeHHEe TEOpEM B pelIeHUN
TeOMETPHUYECKUX 33124
KonrponbHas padora no reme

26 "IIpeoOpa3oBanue nogodus. Merpuueckue
COOTHOILIEHUS B OKPYKHOCTH"

97 Onpenenenrie BeKTopoB. Ouznueckuii 1
TE€OMETPUYECKUI CMBICT BEKTOPOB

08 CrnoxeHue U BBIYUTaHHE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YHCIIO

29 CrnoxeHue U BBIYUTaHHE BEKTOPOB,




YMHOXCHHE BCKTOPAa HA YUCIIO

CrnokeHne U BEIYUTAHHE BEKTOPOB,

30 YMHO)KEHHE BEKTOpa Ha YHCIIO

31 PaznoxeHue BekTopa 1o JByM
HEKOJUIMHEapHbIM BEKTOpam

32 Koopaunats! BekTopa

33 CkanspHoe Ipou3BeJIeHUE BEKTOPOB, €ro
IPUMEHEHHE JJIs1 HAXOXK/IEHUS JUIMH U YTJIOB

34 CkansipHOE MPOU3BEJICHUE BEKTOPOB, €T0
IPUMEHEHHE JJIs1 HAXOXK/IEHUS JUIMH U YTJIOB

35 Pemenue 3a1a4 ¢ TOMOIIBIO0 BEKTOPOB

36 Penienue 3a1a4 ¢ TOMOIIBIO BEKTOPOB

37 [IpumMeHeHre BEKTOPOB I PELICHUS 3324
bu3uKu

38 KoHTtpoinbHas padora o teme "Bekrops”

39 JlexkapTOBBI KOOPAMHATHI TOYEK HA
IJIOCKOCTH

40 YpaBHeHUE MPSIMOI

41 VYpaBHEHME NPAMON

42 YpaBHEHHE OKPYKHOCTH

43 KoopnauHaTs! Touek nepeceueHust
OKPYKHOCTH U MPSIMOI
Meroa KOOpAUHAT NPH PELIEHUH

44 T€OMETPHUUYECKHX 3a/1a4, TPAKTUYECKHUX
3a1a4

45 Meroa KkoOpAUHAT NPH PELIEHUH

TCOMETPHUICCKUX 3aayd, MPAKTUUCCKUX




3aaad

MeTto KOOpAMHAT IPU PELLICHUN

46 TEOMETPHYSCKUX 3374, IPAKTHIECKUX 1
3a1a4

47 Kontposnbnast pabora o teme "J[ekapToBbI 1
KOOPJIMHATHI Ha IIOCKOCTH"

48 [TpaBuiibHBIE MHOTOYTOTBHUKH, 1
BBIUMCJICHUE UX DJIEMEHTOB

49 Yucno nt. JInuHa OKpY>KHOCTH 1

50 Yucno nt. JInrHa oKpy) KHOCTH 1

o1 JlnuHa nyru oKpy>KHOCTH 1

52 Panuannas mepa yria 1

53 [Tnomane kpyra, ceKTopa, cerMmeHTa 1

54 [Tnomane kpyra, cekTopa, cerMmeHTa 1

55 [Tmomane kpyra, ceKkTopa, CerMeHTa 1

56 ITousiTHE O ABMXKEHUH ILUIOCKOCTHU 1

57 [TapamiensHbIN IEPEHOC, TOBOPOT 1

58 [TapamienpHbli IEPEHOC, TOBOPOT 1

59 [TapannensHbIN IEPEHOC, TOBOPOT 1

60 [TapamienpHeIN IEpEHOC, TOBOPOT 1

61 [IprMeHeHne NBUKEHUI NTPU PELLIEHUH 1
3a/1a4y
KonTponbhas pabota no remam

62 "[IpaBUITEHBIE MHOTOYTOJIBHUKH. 1
OkpyxHOCTb. [[Br>keHust miiockoctu"

63 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1

3HaHUH. M3MepeHne reomeTpuyeckux




BeIM4UH. TpeyronbHuku

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

64 3Hanwui. [lapamiensHbie u 1
MIEPIICHIUKYIISIPHBIC TIPSIMBIC
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

65 3HaHUU. OKPYKHOCTh U KPYT. 1
['eomeTpuyeckue nocTpoeHus. YIiibl B
OKPYKHOCTH
[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs

66 3HaHUH. BrincaHHbpIe U OMMCaHHBIC 1
OKPYXKHOCTH MHOTOYTOJIbHUKOB

67 Wrorosas koHTpoJsibHasA paboTa 1

68 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

6.6

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPHIX YIJIOB, HAXOAUTH C HUX
IIOMOLIBIO PA3JIMYHBIE DJIEMEHTHl MPSIMOYTOJBHOIO TpPEYTroJIbHHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroJAbHUKOB»). Haxomuth  (c

IIOMOIIBIO KaanynﬂTopa) JAJIMHBI U YTJIbI JJIA HETA0IMYHBIX 3HAYECHUH

[Tonb3oBaTbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOKIECTBOM [UIsl HAXOXKJIEHUS COOTHOIICHUI

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIINUNHAMHA

Hcnons3oBaTh TCOPEMbI CHHYCOB U KOCHUHYCOB IUJId HAXOXKIACHUA
PAa3JIMIHBIX JJIEMCHTOB TPCYIrOJIbHHUKA («pemeHne TPGYFOJ'ILHI/IKOB»),

MNPUMCHATH UX IMPU PCHICHUH T'COMETPHUICCKUX 3aaavd

Bnagers monsTusMu TipeoOpa3zoBaHUS MOAOOUS, COOTBETCTBEHHBIX
ANEeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThcsi CBOWCTBAMU MOAOOHS
MPOU3BOJIBLHBIX (PUTYpP, YMETh BBIYUCIATH JJIWHBI U HAXOJIUTh YTJIBI Y
nofaoOHbIX ¢uryp. [IpuMeHsITH CBOMCTBAa MOAOOWS B TMPAKTUYECKHUX
3ala4ax. YMeTh TPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaoIlleM MUpE

ITonp30BaThCA TeOpEMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MMPOU3BCACHUN OTPC3KOB CCKYIIHX, O KBaApaTE KacaTelbHOMU

[lons30BaTbcst BEKTOpaMH, IOHUMATh WX TEOMETPUUECKUH U
(bu3MYeCKUi CMBICH, MPUMEHSATh MX B PEIICHUHW TeOMETPUYECKHX U
¢busnueckux 3agad. [IpuMeHsATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB

JUTSI HAXOXKIACHUS JJIMH U YTJIOB

6.7

Ilonp30BaThCA MCTOAOM KOOpAWHAT Ha IIIOCKOCTHU, IPUMCHATH €TO B

PEIICHUU T'€OMCTPUYCCKUX U ITPAKTHYCCKUX 3aJa4




6.8

6.9

6.10

Brnagerp TNOHATHSMH — TPaBHJIBHOTO  MHOTOYTOJBHUKA,  JTMHBI
OKPY’XKHOCTH, JIMHBI AYTHM OKPY>KHOCTH W paJMaHHON Mepbl yria,
yMETb BBIUMCIATH IUIOHIA[b Kpyra U ero yacreid. I[IpumeHsTh

MOJIYUYCHHBIC YMCHHUSA B IIPAKTHUYCCKUX 3adav4ax

HaxomuTh ocu Win LEHTPbl CUMMETPHUH (QUTYD, TPUMEHSTh JIBUKCHUS

IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

[lpuMeHATh MONydEHHBIC 3HAHUS HAa TPAKTHKE — CTPOUTH
MaTeMaTU4ecKue MOJENH Ui 3a7ad peajbHOM JKHU3HH U IPOBOIMTH
COOTBETCTBYIOIIIE BBIYUCICHHS C NPUMEHEHHEM moxolduss u
TPUTOHOMETPUYECKHX (QYHKIUH (TMONB3YsICh, TI/€ HEOOXOAUMO,

KaJIbKYJISATOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
' TOX1€CTBO. DOPMYIIbI IPUBEICHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MPAKTUYECKUX 33/7]ad C MCIOJIb30BAaHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodue coOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYILUX, TEOpEMa O KBajipaTe KacaTeJbHOU
Bexrop, mHa  (MOIyNib) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MPOTUBOMNOJOKHO HANpaBlEHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalliy HaJl BeKTopamu. Pa3znokeHue BeKTopa Mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6. Koopaunatsl BekTopa. CKallipHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHUE ISt
' HaxO0>KJICHUS JIJTUH U yTJIOB
JlexapToBBl KOOPJIMHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSIMOM M OKPYXHOCTH B
6.7 KOOp/AMHATaX, NEPECEUCHNE OKPYKHOCTEW U MpsAMbIX. MeToJ KOOpJAUHAT U €ro
MIPUMCHCHHE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BEBIYUCICHHUE JJIUH IyT
' OKPY>KHOCTEHN
6.10 [Tnomane kpyra, ceKTopa, cerMmeHTa
611 JIBWOKEeHUS TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GuUryp (dJIeMeHTapHBIC

npencrasienus). [lapamnensuslit nepenoc. [ToBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMHU; YMECHHUE OIEpUPOBATH ITOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHUAMMA: OIPCACIICHUC, aKCHMOMaA, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Ipo0b, CTaHIAPTHBIA BUJ YMCIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JIEHCTBUS C 4YMCIaMHU, CpaBHMBAaTb W
yIOpsA04YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LEJNBIM IOKAa3aTEIEM,
apudMeTUYECKN KBaJpPaTHBIH KOPEHb, MHOTOWICH, aJreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHWE BBIMOJHATH pacd€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHUI C KOpPHSAMHM, Pa3j0KEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM 4HCIIE C HCHONB30BaHHEM (OpPMYyT pa3HOCTH KBaJApaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK GYHKIMU, HYIIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHMsi, YObIBaHWS, HAWOOJbIIEC W HAUMEHBIIECE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduku QYHKIUH, UCIIOIB30BATh TPAMUKH TSI OTIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a/ad U3 JPYTUx
y4eOHBIX TPEJIMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpUYecKas  IPOrpeccHH;  YMEHHeE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE HAa MPOLEHTHI,
IO M 4YacTH, JBUXKEHHE, paldoTy, ILIEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a41 U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEAPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeaunaHa, OMCCEeKTpUca U BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTh, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB (QUTYD U (aKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, mo00HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHEHO
TOYKM M NPAMOW; YMEHHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIEeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; yMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITUCAHUTIO

13

YMenue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs — CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbHI M KOOPAWHATHI IS MPEICTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJOHUKOBBIE M  KPYTOBBIC
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBATH M  NPeoOpPa3OBBIBATH




15

16

uH(popManno, MPEACTaBIEHHYI0 B TalOiauIax M Ha Jguarpammax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (BJIEMEHTApHBIA HCXOM)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa M C HUCHOJIb30BAHUEM
MpaBWjia YMHOXKEHHS; YMEHHE OLEHHMBATh BEPOATHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTE€MaTHKU KaK HAYKH, IPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHbIE
' MePUOIUYECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palHoOHATbHBIMU
- YyHuClIaMu

14 JeiictButenpubie yncna. ApupMETHYECKHE OINepaluud ¢ JACHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”E ApudmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHHU. HevictBuss ¢
- apupMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHHUs. CHCTEMBl M COBOKYMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble MOCIE10BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CITOCOOBI 3aJaHKs TIOCIIEI0BATCILHOCTEH

4.2 Apudmerndeckass W reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




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

Maremaruka. ['eometpus: 7-9 kinaccol: 6a30BbIil ypoBeHb/ Atanacss JI.C.,

byty3oB B.®., Kagomues C.b. u np., AO «M3narensctBo «IIpocBemienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/

https://myschool.edu.ru/
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