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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX pAa3[ejiOB ILIKOJBHOW MaTeMaTHKH,
UMEIOIINNA CBOEH 1ebI0 00ECIeUnTh M3yUeHUE CBOMCTB M pa3MepoB GuUryp, ux
OTHOLUEHWH M  B3aUMHOE pACIOJIOKEHUE, OINUPAETCs Ha  JOTMYECKYIO,
JTIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUM HAa YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOUIMICS YUUTCS MPOBOJUTH
JI0OKa3aTEJIbHbBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUECHUS, TI0KA3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JOKHBIM, MPOBOJUTH
paccyXJIeHuss «OT MPOTUBHOTO», OTIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopMyIHpOBaTh OOpATHBIE YTBEPKICHUS.

BTopoii nenbr0 H3ydeHUss T€OMETPUM SBISIETCS HCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PELICHUH KAK MAaTEMaTUYECKUX, TaK U NPAKTHUYECKUX 3ajady,
BCTPEYAOIIMXCS B peanbHOM ku3HM. OOydarouiics AOHKEH HAyYUThCS
OTpEACNIUTh TeOMETPUUECKYI0 (DUrypy, OmucaTh CIOBAMHU JAaHHBIA 4EPTEXK WU
PUCYHOK, HAaWTH TUIOIIAIb 36MEJIbHOTO yYacTKa, pacCuuTaTh HEOOXOJUMYIO JITUHY
ONTOBOJIOKOHHOTO Ka0enst wiu TpeOyemble pa3Mmepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENbHASA JIMHUS B W3YUYECHHH T'€OMETPHUH.
[Ipu pemreHny 3ajad NPaKTUYECKOIO XapakTepa OO0YyYaroIIMKCS YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIU  pealbHbIX JKU3HEHHBIX CHTyalud, MPOBOJUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTh IMOJYYEHHOTO PE3YJIbTATA.

KpaiiHe BaxxHO MNOTYEPKUBATH CBS3U T€OMETPUM C JIPYTUMHU YUEOHBIMU
npeaMeTaMu, MOTUBUPOBATH UCIOJIb30BaTh OMPEEICHUS] T€OMETPUUECKUX (DUTYp
U TIOHATUH, JEMOHCTPUPOBATH NMPUMEHEHHE MOJYYEHHBIX YMEHUH B (U3UKE U
TEXHUKEe. OTH CBA3M HaumOosiee SpPKO BHUIHBI B Temax «Bekropbi»,
«Tpuronomerpuueckne cootHomeHus», «Merox koopauHat» U «Teopema
[Tudaropar.

VYuebnniii kypc «['eoMeTpus» BKIIOYAET CIICAYIONINE OCHOBHBIE Pa3/Ieiibl
comepxkanus: «l'eomerpuueckue ¢urypsl M HUX CBOWCTBa», «l3mepenue
FEOMETPUYECKHX  BEJIMYMH», «JleKapTOBbl KOOpAWMHATBI HA  IUIOCKOCTHY,
«BekTtops», «JIBrkeHus miockoct», «lIpeobpazoBanus mogo0us».

Ha wuzyuenune ydeOHOoro kypca «l'eomerpusi» orBomutcs 204 wyaca: B 7
KJ1acce — 68 yacoB (2 yaca B HEJIENI0), B 8 kacce — 68 yacoB (2 yaca B HEZIEINIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYYEHUA
8 KVIACC

YerpipéxyronpHuku. [lapamnenorpaMm, ero Npu3Haku U CBOMCTBA. YacTHbIE
Cllyyau HapajiesiorpaMMoB (MPSMOYTOJbHUK, POMO, KBaapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U IPU3HAKH.
[IpsimoyroJyibHas Tpaneuus.

Meron yasoenus meauansl. LlenTpanbaas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJbHUKA U Tpaneuu. LIeHTp Macc TpeyrojpHHKa.

[Tonobue TtpeyrosbHUKOB, KO3 duimeHT mnoaodus. [IpusHaku mnomoOus
TpeyrojabHUKOB. [IpumMeHeHne mogo0us Mpu peleHUH MPaKTUIECKUX 3a/1a4.

CpoiicTBa muiomaneit reomerpudyeckux ¢uryp. dopmynsl ans IuiomIaau
TpeyrojbHHKa, HapajuiejorpaMma, pomOa u Tparneuuu. OTHOIIEHHE IUIOMAAeH
noA00OHBIX GUTYD.

Brruncnenne miuomaneil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHuu
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOr0 yrja MNpSAMOYTOJIbHOTO TPEYyTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUrOHOMETpUUYECKUE (QYHKIUU
yrioB B 30, 45 u 60°.

BrnmcanHble M LEHTpaibHBIE YIJIbI, YIOJ MEXAY KacaTEIbHOM M XOPAOW.
Yrael  Mexay XopgaMd M CEeKYIIMMHU. BrucaHHble U ONKCAHHBIC
YETBIPEXYTOJbHUKU. B3auMHOe pacnosiokeHue AByX OKpykHocteil. Kacanue
okpykHOCTel. OOIIre KacaTeIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHrenc yrioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKAeCTBO. DOPMYIIbI MPUBEICHUS.

Pemienne tpeyrosbHUKOB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHuecKMX 3adad C HCMOJIb30BAHMEM TEOPEMBI KOCHUHYCOB H
TEOPEMbI CHHYCOB.

[TpeoOpazoBanue mogodus. [Tomo6ue COOTBETCTBEHHBIX IJIEMEHTOB.

Teopema o mnpousBeACHUH OTPE3KOB XOpA, TEOPEMBbl O MPOU3BEIECHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOAyNb)  BEKTOpa, COHAIPABIEHHBIE  BEKTOPHI,
MPOTUBOIIOJOKHO  HAIpPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OMEpallMy HaJl BEKTOpaMu. PasnokeHue BeKTOopa MO IABYM



HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE NPOU3BENCHUE
BEKTOPOB, IPUMEHEHNE U1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHMS NPAMOU U OKPYKHOCTH
B KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. METOI KOOPJAUHAT U €0
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYroJibHUKW. JlimHa OKpykHOCTM. ['pagycHas wu
paguaHHas Mepa yIvia, BBIUYMCIECHHE JUIMH AYr OKpykHOocteu. [lmomanes xpyra,
CEKTOpa, CETMEHTA.

JIBUMKEHUsl TJIOCKOCTH W BHYTPEHHHE CHUMMETpuUu (uryp (3j1eMeHTapHbIe
npeacrtasienus). [lapannensublii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHUS IPOrpaMMbl Y4YeOHOro Kypca
«I"eomeTpus» XapaKTEpU3yHOTCS:

1) maTpuoTnYeckoe BOCIMTAHKE:

IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHXKECHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJHEHHUIO 00A3aHHOCTEN TpaXkIaHWHA U peasn3allii ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLELYp IPaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MpPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOIO;

3) TPy/10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEIIEHUM IPAKTUYECKHUX 3a]ay
MaTEMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MJS YCIEUIHOW Mpo¢eCcCHOHaTbHON
NESATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
HNOCTPOCHUEM MHAUBUAYATIBHON TPAEKTOPUHU OOpAa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAJBHOMY M 3CTETUYECKOMY BOCIPHUSITHIO
MaTEeMaTHUECKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXKACHWH, YMEHHMIO BUJAETH
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTIO3HAHUA:

OpUEHTallMe B JCATEIBbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak c@epbl 4YelOoBEYECKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU JUIsl Pa3BUTUSA LMBWIN3ALMM,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MATEMaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (pOpMHpPOBaAHUE KYJbTYPbl 310POBbS W
IMOLMOHAIBHOIO 0J1ATONOTYYHS:

TOTOBHOCTBIO IMPUMEHATh MATEMAaTHYECKHE 3HAHUS B HMHTEPECAX CBOErO
3I0pOBbs, BEAEHUSA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIM PEKUM 3aHATUH U OTHbIXA, peryisipHas (uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4yeiaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

OpHEHTAllMEe Ha NPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM ISl PEIICHU 3a1a4
B 00JacTH COXPAaHHOCTH OKpY’KaloLIEH cpeabl, IJIAaHUPOBAHUS IOCTYNKOB H
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUISl OKPYKAIOLIEW Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTanmusa K M3MEHAOUIUMCH YCJIOBUAM COUMATBHOM M NMPHPOAHOM
cpeasbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUHUTbCA y OPYTHX JIOACH, MpuoOpeTraTh B COBMECTHOM NESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETCHIIUH U3 OIbITA IPYTHX;

HEOOXOAUMOCTBIO B (OPMHPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIE
bopMyIMpoBaTh HIEU, OHITHS, TUTIOTE3bI 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEGUIUTHl COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYK)  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAeMbIe pEIICHUsT W ACUCTBUS, (POPMYyIHMPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eficTBUS

ba3oBble 1ornyeckue aeicTBUA:

e  BBISBIATH " XapaKTepu30BaTh CYLIECTBEHHbBIE NPU3HAKH
MaTeMaTH4eCKUX OOBEKTOB, TMOHSATUHA, OTHOIIEHUH MEXKIy [OHATUSIMH,
(bopMyIMpoBaTh OMpEEICHUs MOHATHI, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK
KJIacCU(pUKALMK, OCHOBaHMUA Juisi O0OOOIIEHUS U CpaBHEHHS, KpUTEPUU
IPOBOAMMOIO aHAIIN3A,

e BOCHOpUHUMATH, (GOPMYJIMPOBATH M MPEoOPA30OBBIBATH  CYXKICHHS:
yYTBEpAUTENIbHbIE U OTPULIATENIbHBIC, €IMHIUYHBIE, YaCTHBIE U 00IIHe, YCIOBHBIE;



e BBUIBIATH MaTEeMaTHYeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTUBOpeurs B (haKTax, AAHHBIX, HAOMIOJEHUSX U YTBEPXKICHUSX, Mpeaaaratb
KPUTEPUH JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

e JleTIaTh BBIBOJBI C HCIIOJH30BAHHEM 3aKOHOB JIOTWKH, JETYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUA, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e pa3bupaTh JOKA3aTENbCTBA MAaTEMAaTHYECKHX YTBEPXKICHUHN (TIpsSMble U
OT TMPOTHBHOIO), MPOBOAMTH CAMOCTOSTENHLHO HECIOXKHbIE J0Ka3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BHICTpaMBaTh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCY KICHHS,

e BBIOMpaATh CIOCOO pelieHusl y4eOHOW 3ajauu (CpaBHUBATh HECKOJBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAIMM ¢ yd4yéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

e  HCTOJB30BaTh BOMPOCH! KaK MCCIEAOBATEIbCKUI HHCTPYMEHT MMO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHe,  MpoOieMmy,
CaMOCTOSITENIbHO YCTaHaBIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

e TIPOBOJUTH TIO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT, HEOOINIBIIIOE WCCIEOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKITY COOOI;

e  CaMOCTOSITENIBHO  (QopMynHpoBaTh O0OOIIEHWS W  BBIBOABI  TIO
pesynbrataM  TPOBEAEHHOTO  HAONIONEHWs,  HMCCICAOBAHMS,  OIICHHBATH
JIOCTOBEPHOCTH MOJYYSHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIECHUIA;

e TIPOTHO3MPOBATH BO3MOYKHOE PA3BHUTHE MPOIECCa, a TAKKE BBHIIBHTaTh
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanmeii:

e BBISBJIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(OPMAIMH, IAaHHBIX,
HEOOXOUMBIX JIJISl pEIICHUS 3a0a4u;

e BBIOMpATh, AHATU3HUPOBATH, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
UHGOPMAIIUIO Pa3IMYHBIX BUIOB U (YOPM IMPEICTaBICHHUS;

e BpIOMpaTh (GopMy IMpencTaBieHUs] WHOOPMALUKM U WIUTIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HTHOU TpaduKoi 1 X KOMOMHAIIUSMU;

e OILIGHWBATh HAA&KHOCTH MH(POPMAIIMU IO KPUTEPHUSIM, MPEITI0KECHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yieOHbIe 1eiiCTBHA:

e BOCIpUHUMATh U (OPMYIHPOBATh CYXICHHS B COOTBETCTBHUU C
YCIIOBUSIMU M TEJISIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUsl B YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUS
3aJja4l, KOMMEHTHPOBATh MOJYyUYEHHBIN Pe3yJIbTaT;



e B XOJe OOCYXIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaemMou
TEMBI, TPOOJIEMBI, pEIIaeMOl 3aJauM, BHICKA3bIBaTh UJCH, HAIICJICHHbIE HAa MOUCK
pellIeHus, COMOCTABIATh CBOM CYXIEHHUS C CYXACHUSMU APYTUX YYACTHHUKOB
auanora, oOHapy>KMBaTh pa3iMyuve W CXOJCTBO IMO3WIIMNA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

e TMPEACTABIATH  pe3yJbTaThl  pEIICHUS  3aJaud,  HKCIEPHMEHTA,
UCCJIEIOBaHMSI, MPOEKTa, CAMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUICHUS C
yd€TOM 3a/1a4 MPE3CHTALMN U 0COOCHHOCTEH ayIUuTOPHH;

e TIOHMMaTh W  WCIIOJB30BaTh  MPEUMYIECTBA  KOMAHJAHOH U
WHIVBUIYaTbHON pabOThI MPU PEUICHUH YIeOHBIX MATEMAaTHUECKUX 3a/1a4;

e TMpPUHUMATH  LEJIb  COBMECTHOM  JESATENbHOCTH,  IUIAHUPOBATH
OpraHM3aIMI0 COBMECTHON pabOThl, pacnpeaensiaTh BUIbI padoT, JOrOBapUBATHCS,
00CyXJIaTh MPOIIeCcC U Pe3ybTaT paboThI, 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;

e y4acTBOBaTh B TPYyHIOBBIX ¢opMmax padoTsl (00CyX)IeHus, OOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMBblI M JIPYTHE), BBINOJHATH CBOIO 4YacThb pabOTHl U
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YJICHAMH KOMAaHJbI, OLICHHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
y49aCTHUKaMU B3aMOJICHCTBHS.

PerynsiTuBHbIC YHHBeEpCAJbHbIE Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AJITOPUTM pELIEHUS 3aAa4d (MU €ro
4acTh), BBIOMpaATh CHOCOO pEImIeHus ¢ YYETOM HMEIONINXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHThI
peleHuit ¢ yuétoM HOBOM MH(popMaIuu.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI MHTEJJIEKT:

e BIANETh CHocob0amMM CaMOIPOBEPKHU, CAMOKOHTPOJS Ipolecca u
pe3yibTaTa pelieHUs MaTEMaTUYECKOM 3a/1a4u;

e MPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPU PEUICHUU
3a/1aud, BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OILICHMBATh COOTBETCTBHUE PE3YJIbTATA AEATEILHOCTH MOCTABICHHOMN LENH
U YCIOBUSAM, OOBACHATh NPUYUHBI JOCTHKEHUS WIM HEIOCTH)KEHHS IIeJIH,
HAXOJUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 8 kJjacce OOydYarOIIMIACS TOMYYUT CIEAYOIIHE
MIPEIMETHBIC PE3YJIbTATHI:



Pacmo3HaBaTh OCHOBHBIE BHUIBl YETHIPEXYTONBHUKOB, WX DJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPHU PELICHUH T€OMETPHUUECKHX 3a7au.

[IpumeHsITh CBOWCTBAa TOYKM MEPECEUCHHs] MEIMaH TPeyroyibHUKa (LEHTpa
Macc) B PEIICHUH 3a/1ay.

Branets noHsTHEM cpefHel JIMHUU TPEYroJibHUKA U Tpaneluu, MPUMEHSTh
UX CBOICTBa MpH pEIICHUH TeoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemoi
daneca 1 TeOpeMOi O MPOMOPLUOHANBHBIX OTPE3KaX, MPUMEHSTh UX AJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[IpumeHsAT  TpU3HAKKM  TONOOMS  TPEYrOJIbHUKOB B PEIICHUH
reOMETPUYECKUX 3a]1aY.

[Tonb3oBatbes Teopemoit Iludaropa ans pemieHus TeOMETPUUECKHX U
npakTHueckux 3anad. CTpouTh MaTeMaTHYECKyl0 MOJeNb B MPaKTUYECKHX
3a/1auax, CaMOCTOSITENBHO JIeJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JAJIMHBI.

Brnanets mMOHATUSAMH CHHYCa, KOCHMHyCa UM TaHI€HCAa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyrojibHUKa. [101h30BaThCSA 3TUMH TOHSATHSMU IS PEIICHUS
NPaKTHYECKHX 3a]ad.

Boruncnsate (pa3audHbIME CIIOCO0aMH) IIIOUIAAb TPEYTOAbHUKA U TUIOLIAAN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3ysiCh, TJ€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[IpuMeHsTh MOyYeHHbIE YMEHUS B MPAKTUYECKHUX 3a/1ayax.

Brnageth MOHATHUSMU BIMCAHHOTO M ILIEHTPAJIBHOTO YIja, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX yTJaX, yriaXx MEXAy XOpAaMH (CEKYIIUMU) U YTIIe MEKIY
KacaTeJlbHON U XOp/I0M NpU pelIeHUH T€OMETPUUECKUX 3aau.

BraneTs moOHATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOWCTBA
OMHCAHHOTO YEThIPEXYTOIbHUKA MIPU PEILICHUH 3a/1a4.

[IpuMeHSATh MOMyYeHHBIE 3HAHWS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJIEJIH AJIS 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TNpPUMEHEHUEM TMOoA00Us U TPUTOHOMETPUHU (TOJIB3YSICh, TJ€ HEOOXOAMMO,
KaJIbKYJIITOPOM).

K koHmy oOyuenus B 9 kJjacce OOydJarOIIMIACS TOMYYUT CIEAYIOIIHE
peaIMeTHbIE PEe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMHM OCTPBIX YTJIOB, HAaXOAWTh C HUX
MOMOIIIBIO PA3JIMYHbIE 3JIEMEHTHl MNPSIMOYTOJBLHOTO TPEYrojbHUKA («pelleHue
PSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) IJIUHBI
Y YTJIbI JJIs1 HeTAOMUYHBIX 3HAYEHUH.

[Tonb30BaTbesa GpopMyiiaMu IPUBENECHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAXOXKJIEHHSI COOTHOIIECHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJMYMHAMMU.



Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXOXKJACHUS PA3IMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PEUIEHHWE TPEYroJIbHUKOB»), MPUMEHSATh WX MpHU
PEILICHUU TEOMETPUUECKHUX 3a]1a4.

Brnagers moHsTHSIMH  npeoOpa3oBaHUS  MOJOOMS, COOTBETCTBEHHBIX
AJIeMEHTOB Mo00HBIX Guryp. [lonb30BaThCcsi CBONCTBaMHU MOA00US MPOU3BOIBHBIX
buryp, yMeTh BBIUMCIATH JUIMHBI W HAXOAUTh YIJIBI Yy TMOJOOHBIX (uryp.
[IpumeHsTh CBOMCTBA TOMOOMS B TPAKTHYECKUX 3aadax. YMETh NPHUBOJUTH
pUMEPHI TOJ0OHBIX GUTYP B OKPY’KAIOIIEM MUPE.

[Tonp30BaThcd TEOpEMaMH O  MPOU3BEAEHUU  OTPE3KOB  XOpH, O
MIPOU3BEAECHUHU OTPE3KOB CEKYILIHUX, O KBaJpaTe KacaTeabHOM.

[Tonb30BaThcs BEKTOpaMH, MOHUMATh X T€OMETPUYECKHN M (HU3HUECKUN
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKMX M (PU3MUECKHX 3aaad.
[IpuMEHATH CKaISIPHOE MPOU3BEAECHNUE BEKTOPOB ISl HAXOKICHHUS IJIMH U YIJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATh €ro B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 33/1a4.

Brnagete NmOHATHSAMU MPABUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI AYTH OKPY)KHOCTH M PaJHAHHOM MEPHI YIja, YMETh BBIYUCIIATH IUIOLIATb
Kpyra ¥ ero yacte. [I[puMeHsTh Moay4YeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4aX.

Haxonutb ocu (WM LEHTPBI) CUMMETpUU (PUTYp, MPUMEHATH JBUXKECHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IprMeHATh MOJNyYECHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MATEMATUYECKHUE
MOJENH U1l 3a/1a4 PEAIbHOM KU3HH U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIIECHUS
C IpUMEHEHUEM NOJ00US U TPUTOHOMETPUYECKUX (YHKUMKM (MOJB3YSCh, TIIE
HE00XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu¢poBbIe
Ne i/ P Konrtpouabsnbsie IIpakTnueckmue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcesbl
N but6moreka [IOK
1 4 12 1
CTRIPEXYTOILHIRA https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
2 MPOMOPIHUOHAILHBIX OTPE3KAX, MOJO0HBIE 15 1 Bubnmorexa [IOK
pOTIOpHt P - HOA https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[Tnomans. Haxoxaenue miomaaei
Hat A Hal but6mmoreka [IOK
3 TPEYTOJIbHUKOB U MHOTOYTOJIBHBIX (PHUTYD. 14 1
https://m.edsoo.ru/7f417¢e18
[Mnomaau moxoOHBIX Guryp
4 Teopema [Tudaropa u Hauana 10 | bubnmoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢e18
VY1l B OKpy:KHOCTU. BriicanHsie u
5 OIMCAHHBIE YETHIPEXYTOJIbHUKH. 13 | bubmuoteka [JOK
KacarenpHble K OkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
bubnunorexa [IOK
6 II 600 i 4 1
OBTOPEIHE, ODODICHHE SHATHA https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0




9 KUIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM ungpoBbie
Ne ii/m P Konrpoabubie  I[IpakTuyeckue (micpp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
| Tpuronomerpusi. TeopeMbl KOCUHYCOB 1 16 1 bubnnorexka HOK
CHUHYCOB. Penienue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2¢c
) [TpeoOpa3zoBanue nogobus. Merpuueckue 10 | bubmmoreka [IOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2¢c
Bbu6nmuoreka [IOK
3 B 12 1
CKTOPRI https://m.edsoo.ru/7f41al2c
4 JlekapToBBI KOOPAWHATHI Ha MIIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2c
IIpaBunbHBIE MHOTOYTOIBHUKHU. [{nHa
5 OKPY’KHOCTH M IIOIIAAb Kpyra 8 bubmorexa HOK
py B Hv pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune miomanei
Bbu6nmuoreka [IOK
6 JBHOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
. [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS . ) Bbu6nmuoreka [IOK
3HaHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesIbHbIE
padoThbI padoThbI
pecypcsl
| [Tapannenorpamm, ero Npu3Haku u | bubmmoreka [IOK
CBOICTBa https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero nMpu3HaKu u 1 bubnnorexka HOK
CBOICTBa https://m.edsoo.ru/88671ca0
3 [Tapamenorpamm, ero Npu3HaKku u 1 bubnmoreka [JOK
CBONCTBA https://m.edso0o.ru/88671cal
YacTHble cyyau napauieaorpaMMoB
4 (IpSAMOYTONTEHUK, POMO, KBaJIpaT), UX 1 bubmorexa [TOK
pAMOY D POMO, KBajpat), https://m.edsoo.ru/88671dea
MPU3HAKU U CBOMCTBA
YacTHble cyyau napauieorpaMMoB
5 (IpSAMOYTONTEHUK, POMO, KBaJIpaT), UX 1 bubmmorexa [OK
ey Ny P ’ APAD), https://m.eds00.ru/8867120
MPU3HAKU U CBOMCTBA
YacTtHble cayyau napamienorpaMMoB
6 (TIpsIMOYTOJTEHUK, pOMO, KBaJpaT), X 1 bubmorexa HOK
PAMOY L DOMD, KBaZpat), https://m.edsoo.ru/8867209¢
MPU3HAKU U CBOMCTBA
bu6mmoreka [IOK
7 Tpane 1
panetus https://m.eds00.1u/88672358
2 PaBHOOOKas 1 IpsIMOYTOJIbHAS 1 bubnmoreka [JOK
Tpaneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKAS 1 IPSIMOYTOTHHAS 1 bubnmoreka [JOK




Tparnenun https://m.eds00.ru/88672858

bubnnoreka HOK
10 Merox yABOCHHS Me At https://m.edsogru/88672bl4

11 [lenTpanbHas cuMMeTpus buommorexa LHOK
https://m.eds0o0.ru/88672b14

12 KonrponsHast pabora o Teme bubmmoreka [JOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/88672¢c9a

13 Teopema darneca u Teopema o bubnnoreka HOK
MPOMOPLUOHAIIBHBIX OTPE3Kax https://m.edso0.ru/8867337a

14 CpenHsisi TMHUS TPEYTOJIbHUKA bubmorexa HOK
https://m.edso00.1u/88672e0c

15 CpenHsist TMHUS TPEyTroJIbHUKA bubmmorexa LOK
https://m.eds00.ru/88672f38

16 Tpanenusi, e€ cpeHsst IUHUS bubmmorexa IOK
https://m.eds00.1u/88672358

17 Tpaneuus, €€ cpeaHss JIMHUA buGnnorexa LIOK
https://m.eds00.ru/88673064

18 [IponoprmoHanbHbIE OTPE3KU buommorexa LHOK
https://m.eds00.ru/88673794

19 [IponopiimonanbHbIE OTPE3KU bubmorexa [TOK
https://m.eds00.ru/88673794

bubnmoreka [JOK
20 Henp mace B TpeyronbHie https://m.edsoj)_.lru/88673 8fc

bubnnorexka HOK
21 Tonobuste TpeyrobKukn https://m.edsof)l.ru/ 88673a78

” Tpu npuzHaka mogoOus bubnmoreka [JOK
TPEYTOJIIbHUKOB https://m.edsoo.ru/88673bae

23 Tpu npuzHaka nogoous bubmmoreka [IOK




TPEYroJIbHUKOB

https://m.edso0.ru/88673d52

Tpu npuzHaka mogoOus

bu6mmoreka [IOK

24 TpEyroJIbHUKOB https://m.edsoo.ru/8867400e
)5 Tpu npuzHaka nmogoOus
TPEYrOJbHUKOB
2 [Tpumenenne o 00U IPH peIICHUH
IIPAKTUYECKUX 3a]a4
7 KontponbHas padoTa mo teme bubnnoreka HOK
"ITomoOHBIE TPEYTOTBHUKH" https://m.edsoo.ru/8867445a
)3 CBoiicTBa miomaaeu Bbu6nmuoreka [IOK
T€OMETPUUYECKUX (HUTYD https://m.edsoo.ru/886745fe
29 @DopMmyJsl Ui 10N bubnuoreka [JOK
TpeyroJIbHUKA, IapajlieaorpaMma https://m.edso00.ru/88674860
30 ®opmyJibl IS TIOIIAAN bubnnorexka HOK
TPEYTOJIbHUKA, NTapaAJUIEIOrpaMma https://m.edsoo.ru/88674a22
31 @opMyIIbl IS IUTOIIAINA bubnmoreka [JOK
TPEYTOJbHUKA, MTAPAILICIOTPaMMa https://m.edsoo.ru/88674a22
0 @DopMyJsl Ui 10N bubnuoreka [JOK
TpeyroJIbHUKA, IapajieaorpaMma https://m.eds00.ru/88675288
1 DopmyJibl U1 TIOIIAAN bubnnorexka HOK
TPEYTOJbHUKA, MTApAILICIOTPaMMa https://m.eds00.1ru/8867542¢c
14 Brrunciienue miomaaei CioKHbIX bubmuorexa [JOK
buryp https://m.edso0.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubnnorexka HOK
Oymare https://m.edso00.ru/8867473¢
36 [Tnomanu mogoOHBIX Guryp
37 [Tnomaau mooOHBIX GuUryp




38 3ajaun ¢ IpaKTUYECKUM bubnmoreka [JOK
COJZICPKAHUEM https://m.edsoo.ru/88675558
39 3agaun ¢ NpaKTUYECKUM bubnnorexka HOK
COLEpKAHUEM https://m.eds00.1u/88675684
40 Pemenue 3aga4 ¢ momoIbo METO1a bubmunorexa [JOK
BCIIOMOTAaTEILHOU ILIOIMAIU https://m.edsoo.ru/88674190
" KonrponsHast pabora o Teme bubmmoreka [IOK
"ITnomans" https://m.edsoo.ru/8867579¢
4 Teopema [Tudaropa u eé bubnnorexka HOK
[IPUMEHEHUE https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u eé bubnmoreka [JOK
MPUMEHEHHE https://m.eds00.1u/88675918
44 Teopema [Iudaropa u eé bubmmoreka [IOK
[IPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMECHECHUE
46 Teopema ITudaropa u e€
MIpUMEHEHNE
OrnpezenieHne TPUTOHOMETPUUECKUX
HKIIM OCTPOTO yTJia
47 ﬁgﬂMoyroanI())ro TzeyronLHHKa, bubmmorexa [TOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOILIECHUS
B IIPSIMOYTOJIbBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOX]IECTBO
50 OCHOBHOE TPUTOHOMETPHUUECKOE




TOXACCTBO

KontponbHas padoTa mo teme

bu6mmoreka [IOK
51 "Teopema IIudaropa n Hauana
P ¢ " P https://m.edsoo.ru/8a1407¢8
TPUTOHOMETPUU
5 Bnucannble U IEHTpaIbHBIE YIIBI, bubnmoreka [JOK
YIroJI MEXy KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
53 BrnycanHble U IEHTpaIbHBIE YTIIbI, bubmmoreka [IOK
YIroJI MEXy KacaTeIbHOU U XOPAOH https://m.edsoo.ru/8a141940
54 BrucanHbIe U LIEHTPaAJIbHBIE YIIBI, bubnuoreka [JOK
YIoJl MEXIy KacaTeJIbHOW U XOpJAOoU https://m.edsoo.ru/8al41b34
55 VYTriabl MeXIy XOpAaMHu U CEKYIIMMU
56 VYIubl MEXAy XOpJAaMU U CEKyLIUMU
Bnucannblie u onucanHbie
57 YeTBIPEXYTONbLHUKH, UX IIPHU3HAKU U bubmorexa [TOK
N pexy ’ P https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannblie u onucanHbIe
58 YETBIPEXYTOJIBHUKH, UX PU3HAKH U buommorexa HOK
. pexy ’ p https://m.edsoo.ru/8al416d4
CBOMCTBA
Bnucanublie u onucanHbie
59 YETHIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmorexa [TOK
. pexy ’ p https://m.edsoo.ru/8al416d4
CBOMCTBA
IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
60 ONHMCAHHBIX YETHIPEXYTOJBHUKOB IIPH
pELIEHNN T€OMETPUUYECKUX 3a4a4
[IpumeHeHne CBOMCTB BIIUCAHHBIX U
61 OMNMCAHHBIX YETHIPEXYTOJIBHUKOB TIPU
pELIEHNN T€OMETPUUYECKUX 3a4a4
62 B3aumHoe pacnionoxxkeHue aByx bubmnorexa [JOK




OKPYKHOCTEH, 00IIIHe KacaTeIbHbBIE

https://m.edsoo.ru/8al1410a8

bu6mmoreka [IOK

K i 1
63 ACAIHE ORpYHHOCTER https://m.edsoo.ru/8al1410a8
KonTpomnbnas padota mo Teme "Yribl
64 B OKPY’KHOCTH. Brincanuelie u 1 bubmorexa HOK
Py ] | https://m.edsoo.ru/8al141c88
OIHMCAaHHBIE YETHIPEXYTOJILHUKH
[ToBTOpEHNE OCHOBHBIX OHATUIN U
65 METOJ0B KypcOB 7 U 8 KJIacCOB 1 bubmmorexa [OK
7108 KYP . ’ https://m.edsoo.ru/8al41ddc
00001IeHEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX OHATUMN U
Bbu6nmuoreka [IOK
66 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
. https://m.edsoo.ru/8al41efe
0000111eHNE 3HAHUNA
b K
67 Hrorosas koHTpoabHAs paboTa 1 nommorexa [10
https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX OHATUUN U
Bbu6nmuoreka [IOK
68 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
. https://m.edsoo.ru/8al1420ac
0000111eHNE 3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

Kosaun4vecTBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTsI padoThI
pecypcebl
| Onpenenenre TPUrOHOMETPUUECKUX 1 bu6muoreka [IOK
dbynkumii yriios ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbl IPUBEICHUS 1
3 Teopema KOCUHYCOB 1 Bubmmorexa [IOK
P 4 https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
but6mmoreka [IOK
5 T 1
COpEMa KOCHIYCOB https://m.edsoo.ru/8al42d5e
but6mmoreka [IOK
6 T 1
COPEMa CHHYCOB https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
Teopema cuHycOB 1
9 Haxoxnenue ninvH CTOpoH U | bu6muoreka [IOK
BEJIMYHMH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
but6mmoreka [IOK
10 P 1
CHICHHIE TPEYTOILHHKOB https://m.edsoo.ru/8al142ac0
11 Pemenue TpeyrojsbHUKOB 1 bubmorexa IOK
pey https://m.edsoo.ru/8al142ac0
but6mmoreka [IOK
12 P 1
CHICHHE TPEYTOILIIROB https://m.edsoo.ru/8al142ac0
13 Pemenue TpeyroapHuKoOB 1 bubmmorera IIOK

https://m.edsoo.ru/8al42ac0




[IpakTnyeckoe NpUMEHEHNE TEOPEM

bubnunorexa [IOK

14 CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al142¢c3c
15 [IpakTrueckoe MPUMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pewienne TpeyronbHMKOB" https://m.edsoo.ru/8a14392a
bubnunorexa [IOK
17 [TonsiTne o mpeoOpa3oBaHUU TTO00US hitps://m.cdsoo.rw/8al 43ab0
18 COOTBETCTBEHHBIE JIEMEHTHI bubmuorexa [{OK
Mo00HBIX (hUryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
noJ00HBIX HuUryp
Teopema o npou3BeIeHUN OTPE3KOB
20 XOpJI, TEOpeEMa O TPOU3BEIACHUU bu6muoreka [IOK
OTPE3KOB CEKYILHX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJparTe KacaTeJIbHOU
Teopema o npou3BeIeHUN OTPE3KOB
)1 XOpJI, TEOpeEMa O TPOU3BEIACHUU bu6muoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o mpou3BeIeHUN OTPE3IKOB
” XOp[I, TEOpeEMa O TPOU3BEIACHUU bu6muoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJlpaTe KacaTeIbHOU
3 [IpumeHeHne TeopeM B pelIeHUuN bubnmoreka [JOK
T€OMETPUUECKUX 3a]1a4 https://m.edsoo.ru/8a143106
24 [IpumeneHne TeopeM B peLIEHUN bu6muoreka [IOK

TCOMCTPHUICCKUX 3aaaY

https://m.edsoo.ru/8al1443fc




[IpuMeHeHue TeopeM B pELLICHUH

bubnunorexa [IOK

25
T€OMETPUUECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KontponpHas pabora o teme
2% "TIpeoOpa3oBanue nogoous. bu6nuorexa [IOK
Mertpudeckrue COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKpy>kHOCTH"
OnpeneneHne BEKTOPOB.
27 ®@U3NYECKU U TEOMETPUUECCKUIN bubmorexa OK
p https://m.eds00.ru/8a144960
CMBICJI BEKTOPOB
)3 CiioxeHue ¥ BBIYUTaHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CnokeHue ¥ BBIUUTaHUE BEKTOPOB, bubnmoreka [JOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CnokeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>XEHHE BEKTOpa Ha YUCIIO
31 Paznoxenue BekTopa 1o J8yM
HEKOJUTMHEAPHBIM BEKTOpaM
bubnunorexa [IOK
32 Koopaunartsl BekTopa
PA p https://m.edsoo.ru/8al44tbe
CkansipHO€ NMPOU3BEICHUE BEKTOPOB,
33 €ro 1 Ip)IMeHeII{)I/Ie JI1 HAXOX, eHI/IIzI bubmorexa [JOK
p s A https://m.edsoo.ru/8a14539¢
JUTH ¥ YTJIOB
CkansipHO€ NMPOU3BE/ICHUE BEKTOPOB,
34 ero 1 iMeHCIIjI)I/Ie IS HaXO)KI[eHI/II:I bubnnorexa LHOK
P https://m.edsoo.ru/8a14550e
JUTH 1 YTJIOB
35 Pemienue 3a1a4 ¢ moOMoOIILIO bubnuorexa [{OK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ moMoIILIO but6mmoreka [IOK




BEKTOPOB

https://m.edsoo.ru/8a1458c4

[IprMeHeHre BEKTOPOB I peleHus

37
3a1a4 (U3NKU
13 KonTponbhas pabota no teme bubnmoreka [JOK
"Bekropsr" https://m.edsoo.ru/8a145b08
39 JlekapToBbI KOOPAMHATHI TOYEK HA
TUIOCKOCTH
N but6mmoreka [IOK
40 ¥ paBHeHHe pAMOit https://m.edsoo.ru/8a145c48
41 YpaBHeHHE NpsAMON
but6mmoreka [IOK
42 ¥PaBHCHHE OKpYKHOCTH https://m.edsoo.ru/8a14635a
43 KoopauHatsl ToUuek nepeceueHus bu6muoreka [IOK
OKPYXHOCTHU U MPSIMO https://m.edsoo.ru/8a146620
Meroza KOOpAUHAT IPU PELICHUU
44 reOMETPUUYECKUX 3a]1a4,
MPAKTUYECKUX 3a7a4
Meroz KOOpAUHAT IPU PELICHUN
45 reOMETPUYECKUX 3a/1aY,
NPaKTUYECKUX 3a/1a4
MeTto1 KOOpAMHAT MIPH PEIICHUN
46 FeOMETPUYECKUX 3a/1aY,
NPaKTUYECKUX 3a/1a4
KoHnTposbHast pabota mo Teme
47 " lekapTOBbI KOOPAMHATHI Ha bubmorexa OK
" https://m.edsoo.ru/8al146e0e
IIOCKOCTH
43 [IpaBuIbHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK

BBIYHMCJICHUE UX DJICMCHTOB

https://m.edsoo.ru/8al46fda




bubnunorexa [IOK

9 Hueno m. Jlmina okpysiHocTH https://m.edsoo.ru/8a1472c8
bu6muoreka [JOK
30 Hueno m. Jlmina okpysiHocTH https://m.edsogm/8a14714c
51 JmuHa 1yru OKpy>KHOCTH
bubmmoreka [JOK
52 Panuannas Mepa yria https://m.edsocI)_Fru/Sal4714c
53 [Imomanp kpyra, CEKTOpa, CETMEHTA bubmorexa [TOK
https://m.edsoo.ru/8a147426
54 [Imomaap kpyra, CEKTOpa, CETMEHTA bubmorexa OK
https://m.edsoo.ru/8a147750
55 [Imomaap kpyra, CEKTOpa, CETMEHTA bubmorexa OK
https://m.edsoo.ru/8a147750
56 [TonsTHE O ABMKEHUU TUIOCKOCTHU Bubnmorexa [IOK
https://m.edsoo.ru/8a147c82
57 [TapamienbHbIN IEPEHOC, TOBOPOT bubmmorera LHOK
https://m.edsoo.ru/8a147f16
58 [TapamienbHbIN IEPEHOC, TOBOPOT bubmmorera IIOK
https://m.edsoo.ru/8a147f16
59 [TapamienbHbIN IEPEHOC, TOBOPOT
60 [TapannenbHbIN IEpEHOC, TOBOPOT
61 [Ipumenenue qBUXEHUN TpU bu6muoteka [JOK
peleHny 3aaaqy https://m.edsoo.ru/8a1480e2
KontponsHas pabora mo temam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH.
OKpyXHOCTb. J|BHKEHHS TIOCKOCTH"
63 [ToBTOpEeHME, 0600IIECHUE, bu6muoreka [IOK

cucTtemaTu3anus 3HaHuil. Mizmepenue

https://m.edsoo.ru/8a148524




F€OMETPUUYECKUX BEJIMYHUH.
TpeyroabHUKH

[ToBTOpenue, 06001IeHNE,
64 cucTeMaTu3alys 3HaHuH.
[TapannenbHble U NEPIICHIUKYIISIPHBIE

IIpsIMBIE

but6mmoreka [IOK
https://m.edsoo.ru/8a148650

[ToBTOpEeHmE, 0600IIECHHE,
cHCTeMaTH3alus 3HaHUM.

65 OKpy’>KHOCTb U KpYT.
I'eomeTprueckue OCTPOCHUS. Y TIIbI
B OKPY>KHOCTHU

[ToBTOpEeHmE, 0600IIECHUE,
66 cucTeMaru3anys 3Hanuil. Bnucanasie
Y OMHMCaHHBIE OKPYKHOCTH

MHOT'OYT'OJIbHUKOB

67 Hrorosas kKoHTpoJbHASA paboTa

but6mmoreka [IOK
https://m.edso0.ru/8a148920

68 [ToBTOpenue, 06001ICHNE,

CUCTeMaTH3alus 3HaHUU

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YVJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU MPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTarTa
6 I'eomeTpus
6.1 Pacno3HaBaTh OCHOBHEBIE BHU/IbI ‘ICTBIpéXYI‘OJIBHI/IKOB, HUX JJICMCHTHI,
' M0JIb30BAThCA UX CBOMCTBAMU MPHU PEIICHUU T€OMETPUUYECKUX 3a/1a4
6.2 [IpumeHsTh CBOWCTBA TOYKHM IE€pECEUEHUs] MEAMAaH TPEeYrojJbHUKA
. (ueHTpa Macc) B pelIeHUH 3a1a4
Bnagerp nonsTHeM cpeaHeW JIMHMM TpPEYroJibHUKA W TpameluH,
6.3 NPpUMCHATH HX CBOHICTBa npu peHlICHHUU TCOMCTPUYCCKUX 3ajady.
' [Tonp3oBatbes Teopemoit dasieca U TeopeMoid 0 MPOMOPLHMOHATBHBIX
OTpEC3Kax, MPUMCHATDb UX JJIS1 pCHICHUA NPAKTUYCCKUX 3a/1a1
6.4 [IpuMeHsATH TNpHU3HAKM T1MOA0OMS  TPEYrOJbHHUKOB B  PELICHUU
' reOMEeTpUYECKUX 3a7a4
[Tonw3oBatbest Teopemoit [Tudaropa mis pemeHnss TeOMETPUISCKUX U
6.5 IpakTU4eckux 3agad. CTpouTh MaTeMaTUUYECKyl0 MOJEIb B
' MPAKTUYECKUX 3a/layaX, CaMOCTOSTENBHO JIeNaTh YepTEK U HaXOJIUTh
COOTBCTCTBYIOIHC NJIMHBI
Biagers nOHATHUSMH CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOro yria
6.6 MPSAMOYTOJIBHOTO TpEeyrojbHHUKaA. [l0ah30BaThCsl 3THUMU TMOHATHIMU
AJIg PCIICHUA MPAKTUYCCKUX 3a1aYd
Bbruucnare (pa3nuyHbBIME  CIIOCOOAMH) IUIOIIAJL TPEYTOJIbHUKA H
6.7 IJIOIIAA MHOTOYTOJBHBIX (Quryp (moms3ysch, riae HE0OXOIUMO,
' KaNbKyJIsTOpOoM). [IpUMeHATh ModydYeHHbIE YMEHHSI B MPAKTHUYECKHX
3aJ1a4ax
BHaI[eTI: NOHATUSAMMU BIIMCAHHOT'O U ICHTPAJIBHOI'O yTIJId, UCIIOJIB30BAaTh
6. TEOPEMBI O BIIMCAHHBIX yTJaX, yriaX MeXAy XOpAaMH (CEeKyIIHMH) U

yrjle MEXIYy KacaTeJIbHOM W XOPAOM IIPU PELIEHUU I'€OMETPUYECKHUX

3a1a4




6.9

BJIaI[eTB IIOHATUEM OIIMCAaHHOI'O I-IeTpréX}/I‘O.]II:HI/IKEl, MNPUMCHATH

CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA TP PEIICHUH 3324

6.10

[IpuMmeHsTh TONyYEeHHBbIE 3HAHUS HA [pPaKTUKE — CTPOUTH
MaTeMaTU4YeCcKrue MOJENH AJi 3aJad PeallbHOW >KU3HU U TPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCICHUS C TNPUMEHEHHEM TMOoJ00UusS U

TPUTOHOMETPHH (TIOJIB3YSACH, I71€ HEOOX0IUMO, KAIbKYJISTOPOM)

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C UX
MOMOIIIBIO  PA3JIMYHBIC DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrOJBHUKA
(«pemmeHne  MPSAMOYTOJBHBIX  TPEYTrOJBHUKOB»). Haxomuts (¢

MOMOIIBIO KaJIbKYJISATOPA) JUTMHBI U YTIIbI JUTS HETaOINYHBIX 3HAYSHUH

6.2

[Tonb3o0Batbes bopmynamu IpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIACCTBOM JJISI HAXOXJEHUS COOTHOILIECHUMN

MCXKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUNHAMU

6.3

Hcnonp30BaTe TEOpEMBI CHHYCOB M KOCHHYCOB I HaXOXKICHUSA
Pa3IMYHBIX JIEMEHTOB TPEYIOJbHUKA («PEIIEHUE TPEYTOJBbHUKOBY),

IIPUMEHATH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnaners monATusMu mnpeoOpa3oBaHUS MONOOUS, COOTBETCTBEHHBIX
35IeMeHTOB MO00HBIX ¢uryp. Ilonb30BaThCsi CBOWCTBAMHM MOA0OUS
MPOU3BOJILHBIX (UTYp, YMETh BBIYHCISATH JUTMHBI U HAXOAWUTH YIJIBI Y
nmoaoOHbIX ¢uryp. IIpuMeHsTH CBOMCTBA MOAOOMS B MPAKTUYECKUX
3ajayax. YMeThb MPHUBOAMTH TNPUMEpPHl TMOAOOHBIX (QUIYp B

OKpY’KaroIlleM MUpe

6.5

[Tonmp30BaThcst TeOpeMaMH O TIPOU3BENCHHH OTPE3KOB XOpA, O

MPOU3BCACHUN OTPC3KOB CCKYIINX, O KBAAPATEC KacaTellbHOM

6.6

ITons30BaThCs BCKTOpaMH, IIOHUMATb HX FCOMeTpI/I‘IeCKI/Iﬁ n

¢bu3nUeckuil CMbICT, TPUMEHITh MX B PEUICHUM T€OMETPUYECKUX U




¢usnueckux 3amad. [IpuMEHATH CKaIspHOE NPOU3BEICHHE BEKTOPOB

AJI1 HaXOXACHHUA NJIMH U YTJIOB

ITons30BaThCS MCTOAOM KOOpAWHAT Ha IIJIOCKOCTHU, NPUMCHATL €TI0 B

o7 PEIICHNY TEOMETPUUYCCKUX M MTPAKTUYCCKHUX 3a1a4
Brnagerp  MOHATUSIMH — TPAaBWJIBHOTO  MHOTOYTOJNBHUKA,  JIJTMHBI
68 OKPYXHOCTH, JUIMHBI AYTH OKPYXKHOCTH W paJMaHHONH Mephl yrIia,
. YMETh BBIYHCIATH IUIOMAAb Kpyra H ero vactei. I[IpuMeHsATh
MOJTyYCHHBIC YMCHHS B MPAKTHYCCKUX 3a/1a4ax
69 HaxoauTh ocH WM EHTPBI CHMMETPHH (DUTYP, IPUMEHSTD JBHKCHUS
. IUIOCKOCTH B MPOCTEHUIITUX CITyJasix
[IpuMeHSITh TOJydYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH
MaTeMaTHYECKHe MOJCIN JUIS 3aJlad peajbHOW JKU3HHU M TPOBOJUTH
6.10 COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHEM Tono0us U

TPUTOHOMETPHUECKUX (YHKIMHA (HMOJB3YysCh, TAe HEOOXOIMMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

6 I'eomeTpus

6.1 UYeteipéxyronpHuku. [Tapamienorpamm, ero npu3Haku U CBOMCTBa

6.2 [IpsiMoyronpHUK, pOMO, KBaApaT, UX MPU3HAKA U CBOWCTBA

63 Tpanenusi, paBHOOOKas Tpamnenus, e€ CBOMCTBa U pu3Haku. [IpsmMoyronbHast
' Tpaneuus

6.4 Meron yasoenust Mmeauansl. LlenTpansHas cummerpus. Teopema Paneca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUY TPEYTroJibHUKA U Tpaneluu. LleHTp Macc TpeyroiabHuKa

6.6 [TogoOue TpeyroabHUKOB, KO3 dunmeHt mnomodus. Ilpusnakum mogoOus
' TpeyroyibHUKOB. [IpuMeneHne no1o0us Mpu peleHn: MPaKTUIECKUX 3a1a4
6.7 @opmynbel AN IUIOIIAAM TPEYrojibHUMKa, mapajiergorpamMma, pomba u
' Tpaneuuu

6.3 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOMIAACH
' MoA0OHBIX puryp

60 Brruucnenue miomanaei TpeyroabHUKOB MU MHOTOYTOJIBHUKOB Ha KJIETYATOMN
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
' MIPAaKTUYECKHX 3a/1a4

CuHYyC, KOCHMHYC, TaHT€HC OCTpPOrO yrIJjla NMPSAMOYTIOJBHOTIO TPEYTrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKJIECTBO. |pUrOHOMETPUYECKHE
¢byukuum yrios B 30°, 45° u 60°

6.12 Brnucannble M LEHTpaibHBIE YIVIBI, YIOJ MEXIY KacaTreIbHOH U XOpPIOH.
' VYTIibl MeXAy XOpJaMH U CEKyLUMU

6.13 Brnucannbie 1 onvcaHHbIE YETHIPEXYTOJIbHUKHI

614 B3aumHoe pacnonokeHue IBYX OKpyHocTei. Kacanme OKpy)HOCTEH.

OOu1re KacaTenbHBIE K IBYM OKPYXHOCTSIM

9 KUIIACC




Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6 I'eomeTpus
6.1 Cunyc, kocunyc, Taurenc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIBI IPUBEACHUS
Pemienue tpeyronbHukoB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. PelieHue
6.2 MPaKTUYECKUX 3aJlad C HCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue moaoous. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 MpoOU3BEACHUN OTPE3KOB XOP/JI, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB
' CEeKYILIHMX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bextop, nmmuHa  (Moaynb) — BEKTOpa,  COHANpaBlI€HHBIE  BEKTODBI,
65 MPOTUBOMOJOKHO  HAMpPAaBIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpalliu HaJl BeKTopaMu. PaznokeHue BeKTopa Mo ABYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkaysipHO€ MpOU3BEACHUE BEKTOPOB, IPUMEHEHUE ISt
' HAXO0X/IEHUS JUIUH U YTJIOB
JlekapTOBBl KOOPAWHATHI HA MJIOCKOCTH. YPaBHEHUS MPAMON U OKPY>XKHOCTH B
6.7 KOOpJAMHATaX, NEPECEUCHNE OKPYKHOCTEH U MpsAMbIX. MeToa KOOPAUHAT U €ro
MpUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIbHUKH
6.9 JlnvHa okpyKHOCTH. ['pamycHast ¥ pauaHHas Mepa yria, BEIMUCICHUE ITHH TyT
' OKPYKHOCTEH
6.10 [Imomane kpyra, cekropa, CerMeHTa
611 JIBU>KeHHsS TUIOCKOCTH W BHYTPEHHHE CHMMETpUM (uryp (3eMeHTapHbIe

npeactasienus). [lapamiensusiii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI' ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePsSIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON NMPOIrpaMMbl OCHOBHOIO
o0mero oopaszopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepalud HaJ MHOXECTBAMM;, YMEHHUE OIEpPUPOBATH MOHATUSMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUKI, MPUMEHITh UX IpPU PEIICHUU
3aJla4; yMEHHE HCIOIb30BaTh rpapuueckoe MpeICTaBICHHEe MHOKECTB
JUIS OMMCAaHMS pealbHBIX MPOIECCOB U SBICHUH, MPU PELICHUH 3a7ay

U3 JIPYruX yueOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSMMU: OIPEACICHHUE, aKCHOMa, TEOPEMA,
JOKa3aTelIbCTBO; YMEHUE pACIIO3HABaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, IPUBOJUTH IMPUMEPHl U KOHTPIPUMEPBL, CTPOUTH

BBICKAa3bIBAHHA U OTPULAHHA BBICKA3bIBaHHI

YMeHue onepupoBaTh MOHATUSAMU: HATypaJbHOE YHUCIIO, IIPOCTOE U
COCTaBHOEC 4YHCJO, JEIMMOCTh HATypalbHBIX YHCEI, NPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO, MOAYJb YHCia, OOBIKHOBEHHas Ipo0b U
JecaTu4Has ApoOb, CTAHJAPTHBIM BUJ YUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMoOHAIFHOE YHCIO, apu(PMeTHYeCKUi KBAJApPaATHBI KOPEHB;
YMEHHE  BBINOJHATH JEUCTBUSA € 4YHWCIAMHU, CpPaBHHUBATb H
YIOPANOYUBATh YHCIA, MPEACTABIAThL 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKpYTJATh YHWCIA; yYMEHHE JAeNaTh INPUKUIKY M OLEHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IOKa3aTENIEM,
apu(pMeTHYECKUI KBaJpaTHBI KOpEHb, MHOTOWIEH, ajredOpanyeckas
IpoOb, TOXXAECTBO, 3HAKOMCTBO C KOPHEM HATypallbHOW CTENEHH
Oosbllle E€AMHUIBI; YMEHHME BBIIOJIHATH PACYETBI IO (OpMyIaM,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAKCHUM C KOPHAMHM, PA3I0KCHUE MHOIOYICHA Ha MHOYKUTENH, B
TOM 4YHCJIE C HCIOJNb30BaHUEM (OPMYJT PA3HOCTH KBaJpaToOB H

KBaJipaTa CyMMbI U Pa3HOCTHU

YMeHue oneprupoBaTh NOHATHUSMU: YHCIOBOE PABEHCTBO, YpaBHEHUE C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE UM KBAJpPAaTHBIC yPABHEHUS,
IpOOHO-pallMOHANILHEIE YPaBHEHHsI C OJHOW MEPEMEHHOW, CUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUW, JTUHECUHBbICE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE MPU PELIEHUN 3aJa4 U3 IPYTUX MPeaMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPAUMHATHYIO
OpsIMYI0 ¥ KOOPAUMHATHYIO IUIOCKOCTH JJISi W300pa)K€HHsl peleHui

YPaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: GYHKUUA, Tpapuk QyHKIUH, HYIH
byHKINH, POMEXKYTKH 3HAKOITOCTOSTHCTBA, HPOMEXYTKH
BO3pacTaHMs, yObIBaHWS, HauOOJbIIee M HaWMEHbIIEE 3HAUYCHHA
byHKIIH; yMeHHe OIIepUpPOBATh MOHATHAMU: npsmast
NPONOPIMOHATBHOCTh, JTUHEWHAs (YHKUMS, KBaJpaTUudHas (QyHKIHS,
oOpaTHass TPONMOPIMOHAILHOCTh, TMapadoiyia, TUIEepOoJia; yMEHHUE
CTpouTh TpaduKu PYHKUIUH, HCIIONB30BaTh IPauKU Ui ONpeIeTICHUs
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIsl peIICHHs 3aJad U3 APYTuX
Y4eOHBIX TPEAMETOB U pPEATbHON JKU3HH; YMEHHE BBIPAXKaTh

(dbopMyiaMy 3aBUCUMOCTH MEKy BETMYMHAMU

Ymenue OIIepupOBATH MOHSTUSIMHU: MOCJIE0BATEIbHOCTD,
apupmeTHyecKkass M TEOMETpUYecKas  IPOrPecCHH;  YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a/ad, B TOM YHCIE 33734 U3 JAPYTHX

y4eOHBIX TPEIMETOB U PEATbHOM KUZHU

YMeHue pemarth 3a7aud pa3HbIX TUIOB (B TOM YHCII€ Ha MPOLIEHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, IeHy TOBAapOB M CTOMMOCTh
MOKYTIOK U yCITyT, HAJIOTH, 3a7]a41 U3 00JaCTH YIPaBICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMHM); yMEHHE  COCTABJIATH  BBIPAXKEHUS,
ypaBHEHHUsI, HEpPAaBEHCTBA M CHCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEIOBATh MOJIyY€HHOE PEIleHHEe W OLEHUBATh MPaBIONOJA00HOCTh

IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, PABHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYIrOJIbHUKH, IPAMOYIOIbHBIM TPEyroJbHUK,

MearaHa, OUCCEeKTpUca W BBICOTA TPEYTOJbHHMKA, YETHIPEXYTOJIBHUK,




napajjiesnorpaMM, pomMO, TNPSMOYTOJbHHUK, KBaJpaT, Tpalelus;
OKPY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarhb 3aJadd, B TOM YHCJE U3 MOBCEIHEBHOU
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHX BEJINYMH C IPUMECHEHHEM

M3yYEHHBIX CBOMCTB (QUTYp U (aKTOB
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YMeHue OomnepupoBaTh MOHATHAMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJIbHUKOB; TMapaUIeIbHOCTh W TEPHECHIUKYIISPHOCTh TIPSMBIX,
Yrojl MeXay IpsAMBIMU, IEPHCHAUKYIApP, HAKIOHHAs, IIPOEKLHS,
noaoOue Guryp, mogoOHbIC TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKU U TPSIMOM; YMEHHE pacClO3HaBaTb PAaBEHCTBO, CUMMETPHUIO U
nogobue (Guryp, MapauieIbHOCTh M MEPIEHIUKYISAPHOCTD TMPSMBIX B

OKpY’KaroIlleM MUpe
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YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSHUE, YIoj
(BemMuMHA yrila, CUHYC M KOCHHYC yrja TPEeyrojibHUKa), IJIOIIAb;
YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOLIeM
MHUpE; YyMEHHE TMPUMEHATh (OPMyNbl IEepuMeTpa U  IUIOIIAIU
MHOT'OYTOJIFHUKOB, JJIUHBI OKPYKHOCTH M IUIOIIAJ N Kpyra, o0bema
MPSIMOYTOJIBHOTO Tapajulefienuea; yMEHUEe MNPUMEHSATh MpPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMmy Iludaropa, TpUrOHOMETpUUYECKHE COOTHOLIEHUS  JUIS

BBIUMCIICHHS JUIMH, PACCTOSIHUM, IUTOAAEH
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YMmenue wu3o0pakaTh IUIOckHe (uUrypsl W UX KOMOMHAIWH,
IPOCTPAaHCTBEHHbIE (UTYpBI OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥ 3JIGKTPOHHBIX CpEJICTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAHUIO
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YMeHue omnepupoBaTh  MOHATHSMHU:  MNPSMOYroJibHasi  CUCTEMa
KOOpJIMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CyMMa BEKTODPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHE HCIOJb30BaTh BEKTOPHI M KOOPAWHATHI AJI MPEICTaBICHUS
JaHHBIX W PEIIeHUS 3a/a4, B TOM 4YHCJIE M3 JPYruX Y4eOHBIX

MPEIMETOB U peTbHOMN )XKU3HU
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YMeHHne OmnepupoBaTh IMOHSITHAMH: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOmUIBI, cpegHee  apudMeTHdYecKoe, MeAHnaHa,
HauOoJbllIee W HAaWMEHbBIIIEE 3HAYCHHS, pa3Max UYHUCIOBOTO HaOopa;

YMEHHE  W3BJIEKaTh, HMHTEPIPETUPOBATH W  MPeoOpa3OBHIBATH




uHpOpMAIMIO, TPEJICTABICHHYI0 B TalIMIAX M Ha JgUarpaMmax,
OTPa)KAIOLIYI0 CBOMCTBA M XapaKTEPUCTUKH PEaJbHBIX IPOLECCOB U
SBJICHUM; yMEHHME paclno3HaBaThb HW3MEHYMBBIE BEJIMYMHBI B

OKpY’KarolieM MUpe
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YMeHne omnepupoBaTh TOHATHAMH: CIyYalHBIA OMBIT (CIydalHbBIN
HKCHEPUMEHT), 3JEMEHTapHOE COOBITHE (RIIEMEHTApPHBI HMCXO)
CIIy4allHOTO OIbITa, CiIy4ailHOE COOBITHE, BEpPOSITHOCTH COOBITHS;
YMEHHE HAaXOAMThb BEPOATHOCTU CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMHM DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BaHHOIO Tepedopa M ¢ HCIOJIb30BaHUEM
MpaBWjla YMHOXKEHHUS; YMEHHE OICHHBATh BEPOSTHOCTH peabHBIX
COOBITHI M SIBIECHUH, MOHUMATh POJIb MPAKTHYECKH ITOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHMM B OKpYXKAalOUleM MHpPE M B IKU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEJI U €TO POJIBIO B MaCCOBBIX SABJICHUAX
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YMeHune BbIOMpaTh TOIXOIAIINNA W3YYEHHBIH METON Ui PEeIICHUs
3a/1aud, MPUBOJAUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMaTUKH B
HUCKYCCTBE, OIHMCHIBATH OTJEIbHBIE BBIIAIONIMECS  PE3YJIbTaThI,
MOJTy4YeHHBIE B XOJ€ Pa3BUTHS MaTeMaTHKU KaK HAayKH, MPUBOJIUTH
MpUMEPhl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOW UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

1 Uucna u BEIYUCIECHUS

1.1 Harypanbnbie u nensie yucna. [IpuzHaku Je1MMOCTH LENbIX YUCE

1 OOBIKHOBEHHBIE U JECATHYHBIE  JpoOM,  TPOLEHTH, OECKOHEYHBIC
' NePUOANYECKUE IPOooH

13 Panmonaneupie  uncia. Apudmerudyeckue oOmepandyd ¢ palroHaIbHBIMU
' YUCIaMu

14 HetictBurensHple uyucia. ApuMeTHUYECKHE ONEpaluh C JEHCTBUTEILHBIMU
' YyHCIIaMU

s [TpuOnmk€HHbIE BBIUMCICHUS, TMpaBUia OKPYIJICHUS, MPHUKUAKA W OIEHKa
' pe3ynbTara BEIYMCICHUN

2 Anrebpanueckue BhIpaXKeHUs

2.1 BykBeHHbIE BbIpaXXKeHUs (BBIPAXXEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ uenbiM mokasareieM. CTeneHb C palUMOHAIBHBIM IOKa3aTelieM.
. CaoiicTBa cTeneHun

2.3 MHorouneHsl

24 Anrebpanueckas 1poOb

5 s Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHU. [HenictBus c
' apuMeTHIECKUMHU KOPHSIMH HATypaJbHOU CTETICHH
3 YpaBHEHUS U HEPABEHCTBA

- Llenbie u apoOHO-palMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYMHOCTH
. yYpaBHEHUU

35 Llenbie u npoOHO-paloHaibHble HepaBeHCTBAa. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble NOCIIEI0BATEILHOCTH

4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHUs MOCIIEA0BATEILHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




MIPOLEHTOB

5 DOyHKIHUH
Oynknus, crnocoObl 3amaHus  GyHkuuu. ['padux  dynakmum. OO6macth
ompeieNIieHUs 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hynu dyakmum. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMBI U
MUHUMYMBl (pyHKIMU. Hanbombinee W HauMeHbllee 3HaueHUE (YHKIMM Ha
MIPOMEKYTKE
6 KoopaunaTe! Ha npsAMOI U MJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHHK
7.3 MHOTroyrojapsHUKN
7.4 OKpY>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKUX BEITMYNH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTh M cTaTUCTHKA
8.1 OnuncarenpHas CTaTUCTHKA
8.2 BepositHocTh
8.3 KomMOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

» Maremaruka. ['eometpusi: 7 - 9-e kiacchl: 6a30BbIH YPOBEHb: YUEOHUK;
14-e uznanue, nepepaborannoe Aranacsa JI.C., byty3os B.®., Kagomues C.b.

u Ap. AkuronepHoe obuiectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

o U3yuenue reomerpuu B 7, 8, 9 Kiaccax: MeTOJ, PEKOMEH/IAIINU: KH.
st yautenst / . - M.: [IpocBerenue.

e Aranacsan JI.C., Byry3oB B.®. U3yuenue reomerpun B 7-9 knaccax. -
M.: IIpocseuieHue.

o TaBpunosa H.®. Iloypounsie pa3paboTKu 1Mo reoMeTpuu. 7, 8 Kiacc.
M.: BAKO — (B momorip IKOJIbHOMY YUHUTEIIIO)

e 3pasuu JL.U. u apyrue. KonrtponbHbie 1 mpoBepoyHbie pabOThI MO
reomeTpuu 7-9 kiaccel. - M.

o 3uB b.I'. I'eomerpust: Aunakruueckue marepuainst ans 7-11 k. / B.I.
3uB, B.M. Meiinep. — M.: IIpocsenienue.

o @apxoB A.B. / KontponbHble pabOThl, TECThl, AUKTAHTHI [0

reomeTpuu Kk yueoHuky JI. C. Aranacsina, B. @. byry3oBa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETHN
HNHTEPHET

. http://interneturok.ru/




. https://www.yaklass.ru/p

. http://urokimatematiki.ru

. http://intergu.ru/

. http://karmanform.ucoz.ru

. http://polyakova.ucoz.ru/

. http://www.openclass.ru/

. www.edu.ru (caitt MOuH PO®).

. www.school.edu.ru (Poccuiickuii 00111e00pa3oBaTeIbHBIN MOPTAT).

. www.pedsovet.org (Bcepoccutickuit UHTepHET-1I€ICOBET)

. www.fipi.ru (caiit denmepanbHOr0 HMHCTUTYTA TE€AArOTUYECKHUX
U3MEPEHHUI).

. www.math.ru (MaTepHeT-nogaepxka yuutenein MaTeMaTUKH).

. www.mccme.ru  (cadT MOCKOBCKOTO IIEHTpa HENpPEepbIBHOTO

MaTeMaTH4YeCKOro oOpa3oBaHusl).

. www.it-n.ru (ceTh TBOPUYECKHUX YUUTEIICH)

. www.som.fsio.ru (ceTeBoe 00beIMHEHNE METOIUCTOB)

. http:// mat.1september.ru (caift razeTs «MaTtemMaTuka)

. http:// festival.lseptember.ru (¢decTuBanbp NeIArorHuecKux HaeH

«OTKpBITHIN Ypok» («IlepBoe ceHTAOPs»)).
. www.eidos.ru/  gournal/content.htm  (MHTepHer -  KypHal

«OUIOCR).



