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HOACHUTEJIbHAS 3AIIMCKA

['eomMeTpusi Kak OJWH U3 OCHOBHBIX pAa3JeloOB LIKOJIbHOM MAaTeMaTHKH,
UMEIOIUN CBOEH 1eNbl0 00€CTeUnTh M3YyYEHUE CBOKMCTB M pa3MepoB QUIyp, UX
OTHOLIEHWI M B3aUMHOE pPaCIOJOXXEHHE, ONUPAaeTCd Ha  JIOTMYECKYIO,
J0Ka3aTeIbHYyI0 JUHUIO. LIeHHOCTh M3y4eHHs F€OMETPHH Ha YPOBHE OCHOBHOTIO
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOLIUNUCA YUUTCS MPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKICHUSA, CTPOUTH JIOTUYECKUE YMO3aKIIOUEHHUS, TOKA3bIBaTh
UCTUHHBIE YTBEP)KICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXJI€HusT «OT MPOTHUBHOIO», OTJIMYaThb CBOMCTBA OT  IPU3HAKOB,
(dbopMynHpoBaTh OOpATHBIE YTBEPKIACHUSI.

Btopoii uenpt0 M3ydeHUsT T€OMETPUU SBIISIETCS HCIOIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEUICHUM KaK MaTeMaTH4YEeCKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HH. OOydarlMiics [OJDKEH Hay4YHThCs
OTPEACIUTh TEOMETPUUYECKYI0 (DUTYpy, OMUCATh CIOBAMM JAHHBIN 4EpTEX WIH
PUCYHOK, HAWTH TJIOMIAAb 3€MEJIBHOT'0 YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUTHHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa isi aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpas, BHIYMCIHUTENbHAS JUHUS B M3yYEHUU T€OMETPUH.
[Ipu peieHuu 3amayd MPaKTUYECKOTO XapakTepa OOYy4arolUMNCS YUYHUTCS CTPOUTH
MaTeMAaTU4YECKUE MOJEIM  PEAJIbHbIX JKU3HEHHBIX CHUTYallUil, MPOBOAUTH
BBIYMCJICHUS U OLIEHUBATh aJIEKBATHOCTD MOJIYUYEHHOT'O pe3yJibTaTa.

KpaiiHe BaxHO NOMYEPKUBATH CBSA3M TE€OMETPUU C JAPYTMMH y4eOHBIMU
npeiIMeTaMHi, MOTUBUPOBATh MCIOJIb30BATh OMPENEIECHUS T€OMETPUUECKUX (PUTYD
U TIOHSTHH, EMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHA B (U3HKE U
TEXHHKEe. OTH CBsA3U Haumbosiee SpPKO BHIHBI B Temax «BekTopbi»,
«Tpuronomerpuueckue cooTHoweHus», «Meron koopauHat» u  «Teopema
[Tudaropay.

VYuebnbiii kypc «l'eoMerpus» BKIIOYACT CICIYIOIIME OCHOBHBIC Pa3JICibl
comepxkanusi: «l'eomerpuueckue Qurypel U UX CcBoMcTBa», «M3mepenue
F€OMETPUYECKUX  BEIMYUHY», «JleKapTOBbl KOOpPAMHATHI HA  IJIOCKOCTH,
«BexkTtopsly, «JIBrkeHus miockoctuy, «I[IpeodpasoBaHus mogo0ous».

Ha m3yuenue yueOHoro kypca «I'eomerpusi» orBogutcst 204 vaca: B 7 kinacce
— 68 JacoB (2 yaca B Hejienm0), B 8 kiacce — 68 yacoB (2 Jaca B HeZieq0), B 9 kinacce
— 68 yacoB (2 yaca B HEJIEINIO).



COIEPKAHUE OBYUEHUA
7 KIIACC

HauanbeHble noustus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. Yroi. Buzsl
yriioB. BeprukanbHple U cMexHble yIubl. buccexkrpuca yria. Jlomanas,
MHOIOyrojibHUK. [lapannensHoCTs M NEPIEHAUKYIAPHOCTD MPSMBIX.

CummMmerpuunsbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpu. [Ipumepst
CUMMETPHUH B OKPYKAIOIIEM MHPE.

OCHOBHBIE TIOCTPOEHUS C NOMOLIBIO LMPKYJIS M JIMHEWKU. TpeyrosbHUK.
Bricora, Mennana, OMcCeKTprca, UX CBOMCTBA.

PaBHOOeApEeHHBIN W paBHOCTOPOHHUW  TpeyroibHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa M MpU3HAKU paBHOOEAPEHHOro TpeyroiapbHuka. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCTBa M IPU3HAKY MMapaLIeNIbHBIX NPAMBIX. CyMMa YIiI0B TPEYrOJIbHHUKA.
Breuinue yribl TpeyrojibHuKa.

[IpsamoyronbHblid  TpeyroiabHUK. (CBOHCTBO MeEIHWAHBl MPSMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEIEHHON K TUNIOTEHY3€E. [Ipu3Haky paBeHCTBa NPSMOYT OJIBHBIX
TPEYTrONBHUKOB. [ IpAMOYTONBHBIN TPEYTOJIBHUK C yrioM B 30°.

HepaBeHcTBa B reomeTrpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, Teopema o OoJyblleM yriie U OoJbLIell CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccexkrpuca yria W CEpEAUHHBIN
NEPIEHANUKYJIISAP K OTPE3KY KaK FT€OMETPUYECKHUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOopAa M JHUaMeTp, HUX CBoilcTBa. B3ammHoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMo. KacarenbHas n cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHas B YroJl. BrnucaHHas u OIHCaHHAsA OKPYKHOCTHU
TPEYTrOJbHHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTsa. HacTHble
Cly4yad MapajuienorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBaapar), WX NPHU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKash Tpamenus, €€ CBONCTBA MW MPU3HAKHU.
[IpsAmoyrosbHas Tpanenus.

Meron ynBoenuss menuansl. LleHTpanbHas cumMmerpus. Teopema Daneca u
T€OpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue TUHUM TPEYTroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[Tomobue TpeyronbHUKOB, Kod(duiueHnt nomodus. IlpuzHaku mogo0Ous
TpeyrodbHUKOB. [IpuMeHeHne mogo0us npu pereHrny NpakTUIeCKuX 3a/1ad.



CgoiicTBa IIOMIa/IeH reoMeTpudeckux ¢uryp. DopMynbl s IUIOMIAIH
TpeyrojibHUKA, TMapajuienorpaMma, pomo6a u Tpanenuu. OTHOIIEHWE IUIomaaeh
OTI00HBIX (UTYP.

Brruncnenve minomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa npu pernieHUn
MIPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrjia MNPSAMOYTrOJbHOTO TPEYrOJIbHHKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIIMU
yrioB B 30, 45 u 60°.

BrnircanHble ¥ HEHTPAIBHBIE YTJIbI, YTOJ MEXKAY KacaTEeIbHOU U XOPAOU. Y TIIbI
MEXKY XOpJAaMHU M CEKyIIMMH. BOucaHHbIE WM ONHMCAHHBIE YETHIPEXYTOJBHUKHU.
B3auMmHoe pacnonoxenue AByX OkpyxkHocTed. Kacanue oxpyxkHocted. OOiue
KacaTelIbHbIE K JIBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMYIIbI IPUBEICHHUS.

Pemenue TpeyroiasHukoB. TeopeMa KOCUHYCOB M TeOpeMa CUHYCOB. Perienue
NPAKTUYECKUX 337a4 C HCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeoOpazoBanne noaoous. [Togodne cOOTBETCTBEHHBIX 3JICMEHTOB.

Teopema O mNpPOU3BENECHUHM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAAPATE KACATEIbHOM.

Bekrtop, mmuHa  (MOAyNnb)  BEKTOpa,  COHAINpPABICHHBIE  BEKTOPHI,
IPOTUBOITOJIOKHO HAIPABJIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONepalud HajJ BeKTopaMu. Pa3znokeHue BeKkTopa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHaTtel BekTopa. CKalasipHOE IMPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE JJIs1 HAXOKICHHSI IJIUH U YTJIOB.

JlexapTOBBI KOOPAVHATHI HA TUIOCKOCTH. Y PABHEHHUS NPSMOU U OKPYKHOCTH B
KOOpJIMHATAaX, NEPECEUYECHUE OKPYKHOCTEH M MpsIMbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. ' paycHas u paguaHHas
Mepa yria, BBIUHMCIEHUE IUIMH AYr OKpyXHocTeu. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBMKEHUsl TUIOCKOCTH M BHYTPEHHHE CUMMETpUU Quryp (3JeMeHTapHbIe
npeactaienus). [lapannensueiii nepenoc. [ToBopoT.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

PabGouas mnporpamma cdopMupoBaHa ¢ ydeToM paboueil mIporpammbl
Bocriutanus Ha 2022-2026 yueOHbIE rofbl, YTBEPKACHHON MPUKA30M JIUPEKTOpa
MBOO Crapomaitackas CIII Nel Ne 50-OJ1 ot «30» aBrycra 2022 r, npu3BaHa
00€ecCIeyuTh JOCTUKEHUE TUYHOCTHBIX PE3YJIbTATOB:

1) matpuoTHyecKoe BOCIMTAHHE:

NPOSIBJIEHUEM HMHTEpeca K IMPOHUIOMY W  HACTOSIIEMY POCCHUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHMX
MAaT€MAaTUKOB U POCCUICKOW MaTeMaTHYECKOW HIKOJIbI, K HMCIOJIb30BAHUIO 3THUX
JOCTHKEHUI B IPYTUX HayKax U MPUKIAJAHBIX chepax;

2) rpaxIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpaklaHWHA U peallu3alluu ero
npaB, MpPEICTaBICHHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBIEHHUH, MPOLEAYp I'Pa)kIaHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHUEM JIOCTH)KEHHI HayKd, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUYEHOIO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTHBHOE Yy4yacTHE B pEUIEHUWM TMPAKTUUYECKUX 3a/ad
MaTE€MAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATHYECKOTO
o0pa30oBaHUsS Ha TMPOTSHKEHMHM BCEH JKM3HM JIJIsl yCHENHON MNpodeccrHoHaTbHOM
NEATENbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHMI, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHAMBUIYAIBHON TPAGKTOPUH 00pAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K 3MOLHMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, pacCyXJIECHUW, YMEHUIO BUAETbH
MaTEMAaTH4YECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NNO3HAHUS:

OpUEHTalUWeld B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
Npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YETOBEKa, MPUPOIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cdepbl YeI0oBeYeCKOil
JESATENbHOCTH, ITANOB €€ pa3BUTUSA WM 3HAYMMOCTH JUIS PA3BUTHS LIUBUIM3ALNU,
OBJIaJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaTEMAaTHUYECKOW KYyJbTYpOW Kak CPEACTBOM



MO3HAHUS MHpPA, OBJIAJIEHUEM TMPOCTEUIIUMU HaBBIKAMH HCCIIE0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHMe, (POPMHPOBAHHME KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1aroMOyYusi:

TOTOBHOCTBIO TPHUMEHATh MaTeMaTHUYECKHWE 3HAHHUA B HUHTEPECAX CBOErO
3I0pOBbSl, BEIEHUS  370pPOBOro  oOpa3a KU3HU  (3I0pOBOE€  IHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOro K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpHEHTalMEell HAa MPUMEHEHHE MaTEeMATHYECKUX 3HAHUM JUIsl pELIeHUs 3a1a4 B
00J1aCTH COXPaHHOCTU OKPYXAIOLEl Cpelibl, MJIAHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOYHBIX MTOCIEACTBUM ISl OKPYXKAIOIIEH cpebl, OCOZHAHUEM TIJ100aJIbHOTO
XapakTepa dKOJIOrMYECKUX MpoOieM U MyTel X pelieHus;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM COLMAJIBHOW M NMPHPOSHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUSAX HEONPEIECIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JAPYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOM NESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM YHUCIIE
(GopMynupoBaTh UJEH, TOHATHUS, TUIOTE3bl 00 0OBEKTAX U ABJICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyallMl0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBAThH
NpUHUMAEMble PEUICHUS U JAEeUCTBUA, (POPMYIUPOBATH M OICHUBATh PHUCKU U
NOCJIeACTBUA, HOPMUPOBATH ONBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

baszoBble jlornyecKue 1efcTBUA:

e BBIABJSITh U XapaKTEPU30BaTh CYILECTBEHHBbIE MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TOHSATHI, OTHOLIEHUN MEXIy MOHATUSAMHU, (HOPMYIUPOBATH
ONpEAENEeHUs]  MOHATHM,  YCTAaHABJIMBATH  CYIIECTBEHHBI  MpU3HAK
KJaccu(uKauy, OCHOBaHUS MJid OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
IPOBOIMMOI0 aHAJIN3A;



BOCIIPUHUMATh,  (OpPMYyIMpoOBaTh H  IPEOOPA3OBBIBATH  CYXIACHUS:
YTBEpIUTEIbHBIC W OTpPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE W OOIIHE,
YCIIOBHBIE;

BEISIBIISITh ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (aKTaX, JaHHBIX, HAONIOACHHWSIX U YTBEPKICHHSIX,
npenaraTh KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HCIOJIH30BAHMEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pazOupaTh JTOKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUHN (TPSMBIE M OT
MPOTHUBHOI0), TPOBOAUTH CaMOCTOSITEILHO HECIOXKHBIC 0Ka3aTeIhCTBA
MaTeMaTU4YeCKuX (HaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, MPUBOIWTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus yd4eOHOM 3ajgauu (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHUs, BBIOMPATH HaWOONee TMOAXOMANINH ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciieoBare/IbCKHe 1€ CTBHA.

UCTIOIh30BaTh BOMPOCH KaK HCCIIEIOBATENLCKHI WHCTPYMEHT ITO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCUPYIONIME MPOTHUBOpEUYUE, MpodiieMy,
CaMOCTOSITETILHO ~YCTAHABIMBATh KMCKOMOE W JIaHHOE, (OPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOKO TIO3UITNIO, MHCHHUE;

NPOBOJUTH IO CaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;
CaMOCTOSITEILHO (hOPMYIUPOBATH 00OOIIEHHS] U BBIBOJBI MO pe3yjbTaTam
NPOBEACHHOTO HAOIIOACHUS, WCCIEAOBaHUs, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIECHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIIBUTATh
MIPETTONIOKEHHUS O €TO Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTH WHGOpPMAINH, JaHHBIX,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHNUS,

BEIOWpaTh (GopMy TpeACTaBiICHUS WHPOPMAMA ¥ WUTFOCTPUPOBATH
pelaeMble 3aJaud  CXeMaMH, JuMarpaMmamMHi, HWHOM Trpaukod H HUX
KOMOMHAIIUSIMU,

OIICHMBATh HAA&HKHOCTh HMHPOPMALMM 1O KPUTEPHUSIM, MPEITIOKEHHBIM
y4HuTeIeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBUSA:



BOCIPUHUMATH U (POPMYJIUPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBHSIMU
U LEISIMU OOIIIeHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHHS MO XOAYy PELICHHUS
3aJ1a4yd, KOMMEHTUPOBATH IMOTYUYEHHBII pe3ysbTaT;

B X0JIe OOCYXXJIEeHHS 3a/7aBaTh BOMPOCHI M0 CYHIECTBY OOCYKJIaeMON TEMBbI,
npoOJIeMbl, PElIaeMon 3a/1aud, BHICKA3bIBaTh UICH, HAIIEIEHHbIE Ha TTOUCK
pELIEHMs], COMOCTABIIATH CBOM CYKJIEHHUS C CYKICHUSIMU IPYTUX yYaCTHUKOB
nuasnora, OOHapy>KUBaTh Pa3fiMyue W CXOJICTBO MO3UIUNA, B KOPPEKTHOM
dbopme hopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJAbTAThl PELICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CAMOCTOSTEIHHO BHIOMPATh (hOpMAT BBICTYIUICHUSI C YIETOM 33124
NPE3EHTAlMU U OCOOEHHOCTEN ayAuTOpHUU;

MIOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW U UHANUBUYaIbHON
paboThI IpU PEIICHUH YYEOHBIX MATEMAaTHUYECKUX 3a]1aY;

IPUHUMATh LEIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPraHU3aIUI0
COBMECTHOW paboOThl, pacnpenensaTb BUAbI pabOT, JA0roBapuBaThCH,
00CYX/1aTh MPOLECC U Pe3ybTaT padboThl, 00001IaATh MHEHHSI HECKOIbKHUX
JIFOJICH;

y4acTBOBaThb B TIpPyHmHoBbIX (¢Gopmax padoTel (0OCykaeHus, OOMEH
MHEHHSIMU, MO3TOBBIE IITYPMbI U JAPYTHE), BBHIIOIHATH CBOIO YacTh PabOTHI
U KOODAWMHUPOBAaTH CBOM JIEUCTBUA C JPYTMMH WIEHAMU KOMAaH]IbI,
OIICHMBATh KA4yeCTBO CBOET0 BKJAJa B OOMIIMA MPOAYKT IO KPHUTEPHUSM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEUCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe AelicTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIAH, AIrOPUTM pELIEeHUs 3aJauyd (WIH €ro
4acTb), BBIOMpPATH CIIOCOO pEHIEHMs ¢ Y4ETOM HMMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATb M KOPPEKTUPOBATH
BAapUAHTHI PEIIEHUI C Y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTpOJ'lL, AMOIMOHAJIbHBbIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yibTaTa
peleHns MaTeMaTHYeCKOM 3a/1a4u;

IIPEABUIETH TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPY PELICHNUHN 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
HalJIeHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh MPUYHUHBI JOCTH)KEHHUSI WIM HEJOCTHOXKEHHS LEIH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI

K xonHiy oOyuenus B 7 KJjacce OOYyYalOUIMHCS TONMYYUT CIEAYIONINE
MIPEIAMETHBIE PE3YIIbTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUUECKUE (UTYpPBI, OINPEACHsITh UX
B3aMMHOE PaCIOJIOKCHHE, H300pa)kaThb TeOMETPUUYECKHE (UTYPHI, BBIIOIHITH
YEPTEXKHU M0 YCIOBHIO 3a7aun. VI3MepsITh TMHEWHBIE U YTIIOBBIE BEIWYHHBL. Pemarh
3a7]a4¥ HA BBIYMCIICHUE IJIMH OTPE3KOB Y BEJIUYHUH YIJIOB.

Jllenath TpyOyIO OILICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B
peaIbHOM JKM3HM, pPa3MepoOB MPHUPOJHBIX OOBEKTOB. Pasznmmuarh pasMepbl 3THX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKHUM 3a/1a4aM.

ITonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BATh
IIPU3HAKY U CBOMCTBA PAaBHOOEAPCHHBIX TPEYTrOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBONTE JTOTMYECKUE PACCYNKICHUS C MCIIOJB30BAHHUEM I€OMETPHUYECKUX
TEOPEM.

[Tonb30BaThCd NPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM MEIMAaHbI, TPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIbHOIO TPEYT OJIbHHKA,
B PEILLICHUU F€OMETPUUECKHX 3a]1a4.

OnpenensTe NapauieIbHOCTh IPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMHM cekymaga. OnpeaensaTh NapauieIbHOCTh MPSIMBIX C TTOMOIIBIO PaBEHCTBA
pacCTOSIHAN OT TOYEK OJHOM MPSMOU 10 TOYEK APYrOM MPSMOM.

Pemiats 3aaun Ha KiieTyaTol Oymare.

[IpoBOAUTE BEIYKMCIICHHS Y HAXOAUTh YHMCIOBBIE U OYKBEHHBIC 3HAUCHHUS YTJIOB
B T€OMETPUYECKUX 3a/la4ax C MCIIOJIb30BAHHUEM CYMMBI YIJIOB TPEYTOJbHUKOB W
MHOT'OYT'OJIbHUKOB, CBONCTB yIJOB, OOpa30BaHHBIX IPU TIEPECEUCHUU [IBYX
napajieabHbIX MPAMBIX CEKYIIEH. Pemars mpakTHYecKue 3aaud Ha HAXOXKJICHUE
VTJIOB.

Bnagerr TOHSTHEM T€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEACNAThH
OUCCEKTPUCY YIJIa U CEPEUHHBIN NEPIEHANKYISP K OTPE3KY KaKk T€OMETPUUECKUE
MECTa TOYCK.

@opMyIUpPOBaTh OMPEACICHUS OKPYKHOCTHM M Kpyra, XOpIbl U JHaMeTpa
OKPY>KHOCTH, MMOJIb30BaThCA X CBOMCTBAMH. Y METh IPUMEHATH 3T CBOKMCTBA MPHU
pEIIEHUH 3a/a4.

Brnagers moHSATHEM OMMCAHHON OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBarbecsi pakTamMu O TOM, YTO OHMCCEKTPHCHI YIJIOB
TPEYTroOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, WU O TOM, YTO CEPEAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJHOW TOUKE.



Bnaners noHsTHEM KacaTeNbHOM K OKPYXHOCTH, IMOJIb30BAThCS TEOPEMOM O
NEePIEeHIUKYIIPHOCTH KacaTeIbHOU U pajinyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATD
UX MPAKTAYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHUS C MOMOILBIO LIUPKYIS U
JIMHEWKH.

K xoHmy oOydueHms B 8 KkJiacce OOYYalOIIMICS IOJYYHT CICTYIOIIUE
peIMETHbIE PE3yJIbTaThI:

Pacno3naBaTh OCHOBHBIC BHABI YETHIPEXYTOJILHUKOB, WX AJIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMM IIPU PELICHUHN F'€OMETPUUYECKUX 3a]1ay.

[IpyMeHsTh CBOWCTBAa TOYKHM MEPECEUCHUS] MEIUWaH TPEYrojbHHKA (LEHTpa
Macc) B pelieHru 3aad.

BnaneTs nonsiTueM cpeaHei TMHUU TPEYroJibHUKA U Tpanelyu, IPUMEHSITh UX
CBOMCTBA MpHU peleHrur reomerpuueckux 3anad. [lonszoBarbes Teopemont daneca
U TEOpPEMOW O MPOMOPUUOHAIBHBIX OTpPE3KaX, MPUMEHATh MX [Js PEIICHUs
NPAKTUYECKUX 3a]a4.

[IpumeHnsTh npu3HaKu MOA00Us TPEYTOJbHUKOB B PEIICHUH T€OMETPUUECKUX
3az1ay.

[Tonb3oBaTecss Teopemoir [ludaropa mmsg pemieHUss TE€OMETPUYECKUX U
npakTU4YecKux 3a1a4. CTpOUTh MaTEMATUUYECKYIO MOJIENb B MPAKTUYECKUX 3a]a4aXx,
CaMOCTOSITETILHO JIeTIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Brnanerp mNOHATHMAMM CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTpPOro yrjia
OPSIMOYT'OJIBHOTO TpeyrosibHUKa. 110ap30BaThCsl 3TUMU MOHATHSAMU JJIS1 PELICHUS
NPAKTUYECKUX 3a]1a4.

Boruncnsats (pa3audHbIMU CIOCOOAMU) TUIOMIAAL TPEYTOJIbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX ~ (Guryp (MONB3ysiCh, TJ€ HEOOXOAUMO, KAJIBKYISITOPOM).
[IpuMeHsTh MONTyYeHHbIE YMEHHUSI B TPAKTUUECKUX 33/1a4ax.

Bnaners NOHATHSMU BIHMCAHHOTO W UEHTPAJIBHOIO YTIJa, HMCHOJIb30BATh
TEOPEMBI O BIIUCAHHBIX YIJIAX, YIJIaX MEX]Y XOpJaMu (CEKYIIMMU) U yIiie MEXIY
KAacaTeJIbHOU U XOPJIOH MPH PEIUICHUH T€OMETPUUECKUX 3a/1a4.

Bnanere moHATHEM OMHMCAHHOTO YETHIPEXYTOJbHHKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOT'O YETHIPEXYTOJIbHUKA MIPHU PEUICHUU 3a/1a4.

[IpumeHsTh MONy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTH MaTEMaTHYECKUE
MOJIENIH JJISI 33/1a4 peajbHOU KU3HU U MIPOBOJAUTH COOTBETCTBYIOLIUE BHIYUCICHUS
C NpPUMEHEHUEM IMOA0OMS U TPUTOHOMETPHUM (MONB3YSACh, TAE HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHmy oOyduenms B 9 kJiacce OOYyYarOIIMICS TOJYYHT CICAYIOIIUE
pPEAMETHBIE PE3YIbTATHI:



3HaTh TPUTOHOMETpPUYECKUE (YHKIMU OCTPHIX YIJIOB, HAXOJUTh C UX
IIOMOIIBIO PA3JINYHBIE 3JIEMEHTHl IPSMOYTOJIBHOIO TPEYroJIbHUKA («penieHue
OpSMOYTOJIHBIX TPEYTOJIbHUKOBY). HaXxonuTh (C MOMOIIBI0 KaJbKYJISITOPA) JUIUHBI
U YIJIbl JUTsl HETAaOJUYHbBIX 3HAYEHUH.

[Tonb3oBaThcst popMysiaMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXKJECTBOM JUIl HAXOXKJEHHS COOTHOLIEHHM MEXAY TPUIOHOMETPUYECKUMHU
BEITUYHHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB ISl HAXOXK/ICHUS Pa3IuYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYrOJIbHUKOBY»), TMPUMEHATh HMX TIpHU
pELIEHNH F€OMETPUYECKUX 3a/1a4.

Brnaners nonsTusiMu npeodpazoBaHus MO100MsI, COOTBETCTBEHHBIX 3JIEMEHTOB
nofooHbIx ¢uryp. Ilomb3oBarbcsi CBOMCTBAMHU MOAOOMS MPOU3BOJIBHBIX (GUTYD,
YMEThb BBIYMCIATH JUIMHBI M HAXOAWUTh yIibl y MOA0OHBIX ¢uryp. IlpumeHsaTh
CBOMcTBa moA0oOMs B MPAKTUYECKUX 3aJadax. YMEThb MPUBOJIUTH HPUMEpPbI
NOJOOHBIX (PUTYP B OKPYXKAIOILIEM MHpE.

[Tonb30BaThCs TEOpEMAMU O MPOU3BEIEHUH OTPE3KOB XOPH, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaPaTe KacaTeIIbHOM.

[Tonb30BaThCS BEKTOpAaMH, TMOHUMATh MX TEOMETPUYECKUM W (PU3UUECKHI
CMBICJI, NPUMEHATH HMX B PELIEHUUM T'E€OMETPUUYECKUX U (PU3MYECKUX 3a/aad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHUSI IJTUH U YTJIOB.

ITosp30BaTHCS METOOM KOOPIMHAT Ha IIIOCKOCTH, IPUMEHSTH €r0 B pELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Bnaners NOHATHSAMHU NMPAaBUIBHOIO MHOIOYTOJIBHHMKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI IyTU OKPYKHOCTH U PAJIMAaHHON MEphI yria, YMETh BBIUMCIATH IUIOIIA]b
Kpyra u ero yacreil. [IpuMeHATh oay4yeHHble YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxoguts ocu (Wiau LEHTpbI) CUMMETpUHM (GUTYp, NPUMEHSATH JABUKECHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHsATh MONydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKUe
MOJIEIH JUISl 33]1a4 PEAIbHOM JKU3HU U ITPOBOJUTH COOTBETCTBYIOLINE BBIYMCIICHMS
C TpPUMEHEHHEM IMOAO0OHs M TPUTOHOMETPUYECKUX (PYHKIMH (TOJB3YSICh, TIE
HEO00XOUMO, KAJIbKYJISITOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanyecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P KonTpoabnsie | IIpakTnyeckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchbl
[Ipocreiimne reome €CKHe
1 I/I)I() CBZﬁIZT]:J. Ir/Islee ZI;-IH;e re(I;IMciH;}:{I;ZIKI;I/IX 14 bubmmorexa LOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
but6mmoreka [IOK
2 TpeyrosbHtKit 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamiensHble IpsMBIE, CyMMa yIJI0B 14 1 bubmuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnuorexa LIOK
MTOCTPOEHUSA https://m.edsoo.ru/7f415e2e
. bubmuorexa [IOK
5 HosTopennue, 06odmenue snanmit 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[NPO'PAMME



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

8 KIIACC

KoanuecTBo yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3aenoB U TeM uu¢poBbIe
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NpPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
N bubmuotexa [JOK
! HebipExyroabHKi 12 L https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MPONOPLHUOHAIBHBIX OTPE3Kax, NOJOOHbIE 15 1 bubmmorexa LIOK
poriopHt P > 1O https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKI
[Inomane. Haxoxaenue miomanein
3 Tpe HIOJ}IIBHI/IKOB " i[moro OJijHI[BIX ¢bur 14 1 buommorexa LOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau nogo0HBIX Guryp
Teopema Iludaropa u Hauana bubmmorexa LIOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIIBl B OKPY’KHOCTH. Brincanusle u
5 OIMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
but6mmoreka [IOK
11 7 4 1
6 oBTOpenne, 060dmenme sHanmii https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



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

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
1 Tpuronometpus. TeopeMbl KOCUHYCOB U 16 1 bubnuorexa LIOK
CHUHYCOB. Penienne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
9 [TpeoGpaszoBanue nogobus. Merpuyeckue 10 1 bubnumorexa [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 Bexroput 12 ! https://m.edsoo.ru/7f41al2c
bub6mmoreka LIOK
4 1
JlexapToBBI KOOPIMHATHI HA TUNIOCKOCTH 9 httos://m.edsoo.ru/7f41a12¢
[TpaBunbHBIE MHOTOYTONBHUKH. J{THHA
5 OKPYXHOCTH | ILIOMIAIb Kpyra 8 bubamorexa [IOK
py HI I'[U pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bub6mmoreka [IOK
6 Hpwikeris wockocTh 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 0600IIEH S, 7 5 bub6mmoreka [IOK
cUCTeMaTHU3alys 3HaHUN https://m.edsoo.ru/7f4lal2c
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0

[NPOIT'PAMME



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




HNOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTn4yeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipocreiimne reomeTpudeCcKue 1 bubnnorexa [IOK
00BEKTHI https://m.edso0.ru/8866b724
bu6nuorexa [IOK
2 MHOTOYTroJIbHHK, JJOMaHast 1
T ’ https://m.eds00.ru/8866ch6a
3 CMexXHbBIEC U BEpTUKAJIBHBIE YIITbI 1 bubmorexa LIOK
P 4 https://m.eds00.ru/8866c5c0
4 CMeKHbIE U BEpTUKAJIbHBIC YTJIbI 1 bubmorexa LIOK
P yr https://m.edso0.ru/8866c7be
5 CMeXHBIC U BEPTUKAIIGHBIC YTIIbI 1
6 CMeKHbIE U BEPTUKAJIbHBIE YIJIb 1
7 CMerKHBIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMeXHBIC U BEPTUKAJIBHBIE YTITbI 1
M3mepenue IMHEHMHBIX U YTIIOBBIX
9 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1
yIJIOB
N3mepenne TMHEHHBIX U YTJIOBBIX
10 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1 bubamorexa [IOK
’ p https://m.edso0.ru/8866c3ea
yIJIOB
H3mepeHue JIMHEWHBIX U YIJIOBBIX
11 BEJINYMH, BEIYUCIICHUE OTPE3KOB U 1

yTJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

12

N3mepeHne TMHEHHBIX U YTJIOBBIX
BEJTNYNH, BEIYUCIICHUE OTPE3KOB U
YIJI0B

13

[epumeTp u momans Guryp,
COCTaBJICHHBIX U3
PSMOYTOJIbHUKOB

14

[epumeTp u miomans Guryp,
COCTaBJICHHBIX W3
pSMOYTOJIbHUKOB

15

[TonsiTve 0 paBHBIX
TPEYTrOJIbHUKAX U IICPBUYHBIC
MpEACTaBICHUS O PABHBIX

durypax

bu6nunorexa LIOK
https://m.edso00.ru/8866ce80

16

Tpu npuzHaka paBeHCTBa
TPEYroJIbHUKOB

bubmuorexa [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka paBeHCTBa
TPEYrOJIBHUKOB

bu6nmoreka LIOK
https://m.edso00.ru/8866d34e

18

Tpu nmpu3Haka paBeHCTBa
TPEYroJIbHUKOB

bubmuorexa [IOK
https://m.edso0.ru/8866e01e

19

Tpu npusHaka paBeHCTBa
TPEYrOJIBHUKOB

20

Tpu mpu3Haka paBeHCTBa
TPEYroJIbHUKOB

21

Tpu npr3Haka paBeHCTBa
TPEYrOJIBHUKOB

bu6nuorexa [IOK
https://m.edso0.ru/8866e88e

22

[Tpu3Haku paBeHCTBa
HPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

[Tpu3Haku paBeHCTBa

23
MPSIMOYTOJIBHBIX TPEYTOJIHHUKOB
CBOICTBO M€IUaHBI
24 MNPsIMOYTOJIBHOTO TPEYTOJIbHUKA bubamorera LOK
P yr . Theyr ’ https://m.edsoo.ru/8866e9ec
MPOBEEHHON K TUTIOTEHY3€
CBOIiCcTBO MeIHAHBI
25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBENEHHON K THIIOTEHY3€
26 PaBHOGe1peHHbIE U bubmmorexa [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKHU https://m.edso00.ru/8866d6fa
97 [Ipu3Haku u cBoOCTBA bubnmorexa LIOK
paBHOOEAPEHHOIO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
28 [Tpu3Haku u CBOMCTBA bubnmoreka [JOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoOMCTBA bubmmorexa LIOK
paBHOOEIPEHHOTO TPEYroJIbHUKA https://m.edso00.ru/8866e26¢
30 HepasenctBa B reometpuu
but6mmoreka [IOK
31 Hepasetictsa b reomeTpin https://m.eds00.ru/8866e3a2
32 HepaBencTBa B reomeTpun
33 HepasenctBa B reometpun
34 [IpssMOYTOJIBHBIN TPEYTOJIBHUK C bubnmoreka [JOK
yriom B 30° https://m.eds00.ru/8866eb22
35 [IpssMOyTONBHBIN TPEYTOJIBHUK C
yraom B 30°
36 KoHTposbHas paboTa mo teme bubnmnoreka [JOK

"TpeyronbHuku"

https://m.edsoo.ru/8866echc



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc

37

[TapannensHbIie IPSMBIC, UX
CBOMCTBA

bubmuorexa [IOK
https://m.edso0.ru/8866ef64

38

[Iareiit nocrynar EBknuna

39

Hakpecr nexaiuue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIbL,
00pa30BaHHbIE IIPU IEPECEUCHUN
[apaJuIeIbHBIX MPSMBIX CEKYyILIEH

bubmmoreka [JOK
https://m.edso0.ru/8866f086

40

Haxkpect nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIE TP EPECEUCHUH
NapajuIeJIbHBIX IPSAMBIX CEKyILEen

41

Haxkpecr nexanue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIE NP EPECEUCHUU
napajieNIbHBIX MPSIMBIX CEKYLIEH

42

Hakpect nexanue,
COOTBETCTBCHHBIC U
OOIHOCTOPOHHUC YI'JIbI,
o0pa3oBaHHbBIC MIPU MIEPECEUCHUN
napajuIeNbHBIX MPSAMBIX CEeKyIlen

43

Hakpect nexanue,
COOTBECTCTBCHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHBIC MIPH MEPECEUCHUN
napajuieNbHBIX MPSAMBIX CEeKyIleh

bubmuorexa [IOK
https://m.edso0.ru/8866f3b0



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Tpu3Hak napanienbHOCTH
IPSIMBIX YEPE3 PAaBEHCTBO

44
pacCTOSIHUKA OT TOYEK OAHOMN
IIPsIMOM 10 BTOPOU IIPSIMOI
[Tpu3Hak napanienbHOCTH
45 IPSIMBIX YEPE3 PAaBEHCTBO
pacCTOSIHUNA OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU IIPSIMOM
46 CyMMa yriioB TpeyroJibHHKa bubmmorexa [IOK
yMMa yt peyr https://m.eds00.ru/8866f630
47 CyMMa yTJI0B TpeyroJibHHKa bubamorexa [JOK
ymma yr peyr https://m.edso00.ru/8866f8ba
48 Bueminue yribl TpeyrojibHUKa bubmmorexa [JOK
YHIRLTpEYT https://m.edsoo.ru/8866fa5e
49 BHuemrnue yribl TpeyroisHUKa
KonTponbhas pabora o teme
50 "TlapamiensHbIe IPSIMbIC, CyMMa bubamorexa [OK
P P . o https://m.edsoo.ru/8866fe6e
YIJI0B TPEYTOJIbHUKA
51 OKpy»XHOCTb, XOpJbl U TUAMETP, bubnuorexa [IOK
UX CBOMCTBA https://m.eds00.ru/88670800
52 KacaTenpHast K OKpY>KHOCTH bubmorera [JOK
24 https://m.edso00.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B yroJl
54 OKpYyXHOCTb, BIICAaHHAs B YTOJ
55 [Tonsarue o I'MT, npumenenue B bubnnorexa [IOK
3a7a4ax https://m.edso0.ru/8867013e
56 [Tonstue o I'MT, npumeHnenue B bubmmorexa [IOK

3aa4ax

https://m.edso0.ru/88670508



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

buccekrpuca u cepe1MHHBII

S7 MIEPIEHNKYIISIP KaK
r€OMETPUUECKHE MECTa TOUEK
OKpy’KHOCTb, OTIUCAHHAs OKOJIO bubnnorexa [IOK
58
TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpyXHOCTb, OTTUCAHHAST OKOJIO
TpEYroJabHHUKA
60 OKpyXHOCTb, BIMCaHHAs B bubmuoreka [IOK
TPEYrOJIbHUK https://m.eds00.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAs B
TPEYTrOJIbHUK
62 [Ipocreimue 3a1aun Ha bubnnoreka [IOK
MMOCTPOECHUE https://m.eds00.ru/88671188
63 [Ipocretimue 3a1aun Ha bubnmnoreka [JOK
IIOCTPOEHNE https://m.eds00.ru/886712d2
KontponsHas pabota o teme
64 "OKpy)HOCTb U K bubmmorexa [IOK
by pyT: | https://m.eds00.ru/88671462
['eomeTpuyeckre mocTpoeHuUs
[loBTOpenue u 06061IeHNE
65 3HAHHUI OCHOBHBIX IMOHATHH U bubamorexa [OK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7 Kiacca
bu6nmmoreka [IOK
66 " 0
TOroBas KOHIpOILHA pabota https://m.eds00.ru/886716ec
[ToBTOpeHune u 06061IEeHNE
67 3HAHWI OCHOBHBIX MOHITHIA U

METOHOB KYypcCa 7 knacca



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

[ToBTOpEeHME 1 0000IIEHNE

bu6mmoreka [IOK

68 3HAHUM OCHOBHBIX IIOHATHUMN U 1 httos://m.eds0o.ru/886719bc
METOJIOB Kypca 7 Kiiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/886719bc

8 KIIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Tema ypoka Kontpoabubie | IlpakTHueckue Aara HppoEbie
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl

1 [lapannenorpamm, ero Nnpu3Haku u 1 bub6mmorexa [IOK
CBOMCTBA https://m.eds00.ru/88671af2

9 [TapamienorpaMm, ero Npu3HaKu U 1 bubnunorexa [IOK
CBOMCTBA https://m.eds00.ru/88671ca0

3 [TapamienorpaMm, €ro nNpu3HaKu u 1 bubnmnoreka [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTHble cityyau

4 napajuieJorpaMMoB 1 bubnnorexa [IOK
(IpsIMOYTOJILHUK, pOMO, KBajIpar), https://m.edso00.ru/88671dea
WX TIPU3HAKHU U CBOWCTBA
YacTHble ciryyan

5 napajuieJIorpaMMoB 1 bubnnorexa [IOK
(IpsAMOYTONBEHUK, pOMO, KBaIpaT), https://m.eds00.ru/88671f20
WX TIPU3HAKH U CBOMCTBA
YacTHele cityyan

6 napajuiesIorpaMMoB 1 bubnnorexa [IOK
(IpsIMOYTOJIBHUK, pOMO, KBazpar), https://m.eds00.ru/8867209c
UX MPU3HAKU U CBOMCTBA

bubnnorexa [IOK
! Tpaneruts 1 https://m.edsog ru/88672358
3 PaBHOOOKAs U IPAMOYTOJIbHAS 1 bubnnorexa [IOK

Tpanncuuu

https://m.edso0.ru/8867252e



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e

9 PaBHOOOKAs U IPMOYTOJIbHAS bubnmorexa [JOK
Tpaneuuu https://m.eds00.ru/88672858

bubmmorexa [IOK
10 MeToz yABOCH Me AL https://m.edsocl)l. ru/88672b14

11 LleHTpanpHas cCHMMETpUs bubmorexa LIOK
https://m.edso0.ru/88672b14

12 KonTponbhas paborta o teme bub6mmorexa [LIOK
"HeTpIpEXyronbHUKN" https://m.edso00.ru/88672c9%a

13 Teopema daneca u TeopeMa o bubnnorexa [IOK
MPOMOPIUOHATIBHBIX OTPE3KaX https://m.eds00.ru/8867337a

14 Cpennsist TMHUS TPEYroJbHUKA brbsmorexa [HOK
https://m.edso0.ru/88672e0c

15 Cpennsist TMHUS TPEYroJbHUKA bubmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpanenus, e€ cpeHss TUHUS bubmorexa OK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaussa JIUHUSA bubmmorexa [TOK
https://m.eds00.ru/88673064

18 [IponopuroHalibHBIE OTPE3KU bubmorexa LIOK
https://m.eds00.ru/88673794

19 [IponopuiroHasibHbIE OTPE3KU bbamorexa [HOK
https://m.eds00.ru/88673794

20 LlenTp Macc B TpeyrojibHUKE brbmiorexa LIOK
https://m.eds00.ru/886738fc

bubnnorexa [IOK
21 Tonobuste TpeyronbHikh https://m.edSO(I)l. ru/88673a78

99 Tpu npusHaka nonodus bubnnoreka [IOK

TPEYrOJIbHUKOB

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



https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae

23 Tpu npuszHakKa mogoous bubnmoreka [JOK
TPEYTrOJIbBHUKOB https://m.eds00.ru/88673d52
24 Tpu npuzHaka nogoous bubnmorexa [IOK
TPEYrOJIbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npusHaka noxodus
TPEYroJIbHUKOB
26 [Ipumenenue nogo6us npu
peIIeHUH MTPAKTUYECKHUX 337134
97 KonTponbhas paborta o Teme bubnmoreka [JOK
"ITomoOHbIE TPpEeYTOIBLHUKH" https://m.edso00.ru/8867445a
28 CaoiicTBa 1uIomaaei bubmuorexa [IOK
FEOMETPUYECKHUX QUTYp https://m.edso00.ru/886745fe
29 @opMyIIbl 1Sl IIOMIAAN bubnmoreka [JOK
TPEyroJbHUKA, ITapajuieaorpaMma https://m.eds00.ru/88674860
30 DopMyIIsl IS TUIOLIAAN bubmmorexa [IOK
TPEYroJIbHUKA, Iapaljiesorpamma https://m.edso00.ru/88674a22
31 @opMyIIbl ISl IIIOLIAAH bubnmoreka [JOK
TPEYroJbHUKA, TapaJljieIorpaMma https://m.edso00.ru/88674a22
32 DopMyIIBI IS TUIOLIAH bub6nmoreka [IOK
TPEYroJIbHHKA, MTapajijieaorpaMma https://m.eds00.ru/88675288
33 Dopmyisl Ui MIOIAAN bubnunorexa [IOK
TPEyroJIbHUKA, ITapajuieaorpaMma https://m.eds00.ru/8867542c
34 Brruncnenue miomaneii CII0KHBIX bu6nunorexa LIOK
¢buryp https://m.edso00.ru/88674e78
35 [Tnomanu duryp Ha KieT4aToin bubmuorexa [IOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau momoOHBIX Guryp
37 [Tnomaau momoOHBIX Guryp



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

38 3aja4yu ¢ MPaAKTUYECKUM bubmuorexa [IOK
COZIepKaHNEM https://m.eds00.ru/88675558
39 3ajauu ¢ MPaKTUYECKUM bubnnoreka [IOK
cozepKaHUEM https://m.eds00.ru/88675684
40 Pemenue 3a1a4 ¢ moMoIIbO METO1a bubnmoreka [JOK
BCIIOMOTATEIHHOM TUIOMIA N https://m.edso0.ru/88674f90
41 Konrponsnas pabota no teme bubnuorexa [IOK
"ITmomans" https://m.edso00.ru/8867579c¢
42 Teopema Iludaropa u eé bubnmoreka [JOK
MIPUMEHEHNE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubnnorexa [IOK
IPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema Iludaropa u eé bubnmoreka [JOK
MIPUMEHEHUE https://m.edso0.ru/88675abc
45 Teopema [Tudaropa u eé
NPUMEHEHUE
46 Teopema [Iudaropa u e€
NpUMEHEHHE
Ornpenenenue
TPUTOHOMETPUYECKHUX (PYHKITUI
i :;g;’;;f;ﬁa“p’m’ymm"“’m Br6morexa LIOK
’ https://m.eds00.ru/88675d32
TPUTOHOMETPHUUYECKUE
COOTHOIIICHUS B MPSMOYTOJILHOM
TPEYTrOJIbHHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK

TOXKIECTBO

https://m.edsoo.ru/88675f44



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

OcHOBHOE TPUTOHOMETPHUUECCKOC

49
TOXK/IECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOX/IECTBO
KonTponbhas paborta o teme
51 "Teopema [udaropa u Havana bubnmorexa [IOK
P Top https://m eds00.ru/8a1407e8
TPUTOHOMETPHH
59 BnucanHble U LIEHTpalIbHBIE YIIIbI, bubnnorexa [IOK
YIOJI MEXY KacaTelIbHON U XOpaou https://m.edso0.ru/8al1415b2
53 BnucanHble U IEHTpaIbHBIE YIJIbI, bubnmnoreka [JOK
YTOJI MEK1y KacaTeIbHOM U XOpJI0H https://m.edsoo.ru/8a141940
54 BnucanHble U LIEHTpaJIbHBIE YIIIbI, bubnnoreka [IOK
YTOJl MKy KacaTeIbHON U XOpI0H https://m.edso00.ru/8al41b34
55 VYTIibl MEXAy XOpJaMy U CEKYIITUMHU
56 VYTIIbI MEXKIY XOpJIaMU U CEKYITUMHU
Brrcannbie 1 onucaHHbIe
57 YeTBIPEXYTOJIbHUKH, UX PU3HAKH U bubamorera LOK
. pexyr ’ p https://m.edso0o.ru/8a140f86
CBOIiCTBa
BriicanHbie 1 omMCcaHHBIC
58 YeTBIPEXYTOILHUKH, UX MPU3HAKH U bubmmorexa [JOK
. pexyT ’ p https://m.edso0.ru/8a1416d4
CBOIICTBa
Brniucannbie 1 onucaHHbIe
59 YEeTBIPEXYTOJILHUKH, UX PU3HAKH U bubamorexa [JOK
. pexyT ’ P https://m.edsoo.ru/8a1416d4
CBOWCTBa
[IpuMmeHeHne CBOICTB BIIMCAHHBIX U
60 OTMCAHHBIX YETHIPEXYTOTbHUKOB

IIPU PEIICHUU T€OMETPUUYECKUX
3a1a4y



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

[IprmeHneHue CBOMCTB BOMCAHHBIX U
OTIMCAHHBIX YETHIPEXYTOJIBHUKOB

61 1
IPU PEHICHUU TeOMETPUYCCKUX
3a1a4
62 B3anMHoOe pacmnosioxkeHue 1Byx 1 bubnnorexa [IOK
OKPYKHOCTEH, 0011I1Me KacaTelbHbIe https://m.edsoo.ru/8a1410a8
. bubnuorexa [IOK
63 Kacaune okpyxHocreit 1 https://m.edsoo.ru/8a1410a8
KonTtpomnbHast paboTa 1o teme
64 "VTIBI B OK HOCTH. Brincanusle 1 Bubmorexa ITOK
Py ' . https://m.eds00.ru/8a141c88
Y OITMCaHHBIC YETHIPEXyrOJbHUKN
[ToBTOpEHNE OCHOBHBIX MOHATHH U
65 METOHOB KYpPCOB 7 U 8 KIIaCCOB 1 bubmorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
00001116 H1E 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATHH H
66 METOHOB KypCcOB 7 U 8 KJIacCOB 1 bubmorexa IOK
P . ’ https://m.edso0.ru/8al41efe
0000111eH1E 3HAHNI
bubmuorexa [IOK
67 Hrorosas koHTposIbHAs paboTa 1 httos://m.edsoo.ru/8a142368
[ToBTOpEHHE OCHOBHBIX MOHATHH H
68 METOHOB KypcOB 7 U 8 KJIacCOB 1 bubmorexa IOK
P . ’ https://m.edso0.ru/8a1420ac
0000111EH1E 3HAHNI
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
TeMma ypoka Kontpoabnbie | IlpakTHueckue
n/n Bceero HU3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Omnpenenenne
1 UTOHOMETPUICCKUX (DYHKITUH 1 bubnnorexa [JOK
P P yH https://m.edso0.ru/8al424bc
yriaos ot 0° no 180°
2 ®opMyIbl IPUBENCHUS 1
but6mmoreka [IOK
3 Teopema kocHHycoB . https://m.edso00.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [IOK
> Teopema kocurycon . https://m.edso00.ru/8al142d5e
but6mmoreka [IOK
T 1
6 copemMa CHHycoB https://m.edsoo.ru/8al42e8a
Teopema cunycoB
Teopema cunycoB
9 Haxosxnenue niuH CTOPOH U 1 bu6mmoreka LIOK
BEJIMYMH YIJIOB TPEYTOJIBHUKOB https://m.eds00.ru/8a1430b0
bub6moreka [IOK
10 Peterie TpeyrombHuKoB ! https://m.eds00.ru/8al142ac0
but6mmoreka [IOK
= Pelierie TpeyrobHHKoB . https://m.edso00.ru/8al42ac0
Bbu6moreka [JOK
12 P 1
CHICHHE TPEYTOILHIIOB https://m.edso0.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

but6mmoreka [IOK

13 Pewtertue TpeyrobHikon https://m.edsoo.ru/8al42ac0
14 [IpakTueckoe NpUMEHEHUE TEOPEM bu6muoreka [IOK
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHyeckoe NpUMEHEHUE TeOpeEM
CHUHYCOB U KOCUHYCOB
16 KonrponsHas pabota o teme bubnuorexa [IOK
"Pemenue TpeyrojabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTHE 0 MpeoOpa3oBaHUM bu6muoreka [IOK
o100ust https://m.edso0.ru/8a143ab0
18 COOTBETCTBEHHBIE JIEMEHTHI bu6mmoreka [IOK
noJ00HbIX (uryp https://m.edso0.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
Mo100HBIX uUryp
Teopema o mpou3BeIeHNN OTPE3KOB
20 XOpA, TEOpEMa O IPOU3BEACHUN bu6nuorexa [IOK
OTPE3KOB CEKYIIUX, TeOpemMa o https://m.edsoo.ru/8a14406e
KBaJ[paTe KacaTelbHOM
Teopema o mpou3BeIeHUN OTPE3KOB
21 XOpA, TEOpeMa O IPOU3BEACHUN bubnuoreka [IOK
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJ[paTe KacaTelbHOM
Teopema o mpoU3BEACHNU OTPE3KOB
99 XO0pJ, TeopeMa O MPOU3BEIECHUN bu6nuorexa [IOK
OTPE3KOB CEKYILHUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeJbHOU
93 [IpumeHeHne TeopeM B pelieHun bu6nmnoreka [IOK

TCOMETPUUCCKHUX 3aaa4d

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

[Ipumenenue TeopeM B pelIeHUH

bu6moreka [IOK

24 F€OMETPHUYECKUX 3a/1a4 https://m.edsoo.ru/8al443fc
o5 [IpumeneHne TeopeM B pelIEHUN bu6muoreka [IOK
reOMETPUUYECKHUX 3a/1a4 https://m.edso00.ru/8a144578
KonTponbhas paborta o teme
26 "IIpeobpa3oBanue mMogo0us. bubnuorexa LIOK
MeTtpuueckre COOTHOLIEHHUS B https://m.edsoo0.ru/8a1447a8
OKpY>KHOCTH"
OrnpeneneHne BEKTOPOB.
27 q)I/IIC:I/If[IeCKI/Iﬁ " FCOMI:TpI/I‘ICCKI/Iﬁ bubmmorexa [JOK
https://m.eds00.ru/8a144960
CMBICJT BEKTOPOB
28 CinokeHue ¥ BBIYUTAHUE BEKTOPOB, bu6muoreka [IOK
YMHOXEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CI10’)keHHE U BBIYMTaHUE BEKTOPOB, bub6moreka [IOK
YMHO>KEHHE BEKTOPA HA YHCIIO https://m.edso0.ru/8a144d52
30 CrnokeHue ¥ BBIYMTAHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
31 Pa3noxxenue BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6nmoreka [IOK
32 Koopunatst beropa https://m.edSO(])_.[ ru/8al44fbe
CkansgpHoe pou3BeieHNe
33 BEKTOPOB, €TI0 IPUMEHEHHUE IS bubmmorexa LIOK
https://m.edsoo0.ru/8a14539¢c
HAXOXKJIEHUS JIJTUH U YTJIOB
CkansipHO€ ITPOU3BEICHUE BuGmorexa LIOK
34 BEKTOPOB, €r0 IPUMEHEHUE IS

HaXO0XXACHUA TJIMH U YI'JIOB

https://m.edsoo.ru/8a14550e



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

35 Pemienue 3a1a4 ¢ mOMOIIbLIO bu6moreka [IOK
BEKTOPOB https://m.edsoo0.ru/8al44c3a
36 Pemienue 3a7a4 ¢ moMoIs0 bubmuorexa [JOK
BEKTOPOB https://m.edso0.ru/8al458c4
37 [IpumeneHnue BEKTOPOB 1Jis
perieHus 3a1a4y GU3NKu
38 KonrtponsHas pabota o teme bu6nuorexa [IOK
"Bektops!" https://m.edso0.ru/8a145b08
39 JlexapTOBbI KOOPIMHATHI TOUEK Ha
IUIOCKOCTH
. bu6mmoreka [IOK
40 ¥ paBHeHHe MPAMOIf https://m.edSO(]J_.[ ru/8al45c48
41 YpaBHeHue npsMon
bu6muoreka [IOK
42 ¥PABREHIE OKPYKHOCTH https://m.edso;.l ru/8a14635a
43 Koopaunats! Touek nepecedyeHus bu6nuorexa [IOK
OKPYKHOCTH Y IIPSAMOU https://m.eds00.ru/8a146620
MeTo KOOpAUHAT MIPH PEIICHUN
44 T€OMETPUUECKHUX 3a/1ad,
MPAKTHYECKUX 3a71a4
MeTo KOOpAWHAT MIPH PEIICHUN
45 reoOMeTpPHUYECKHX 3ajad,
MPAaKTHYECKUX 3a7a4
Meroa KOOpAMHAT NPH PELICHUN
46 reOMETPUYECKUX 3a/ad,

MMPAKTUYCCKUX 3aaaY



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

KonTponbhas paborta o teme

47 "JlekapTOBBI KOOPAMHATHI HA bubmmorexa LOK
p | pa https://m.edso0.ru/8al46e0e
[UIOCKOCTH
48 [IpaBunbHBIE MHOTOYTOJIBHUKH, bu6mmoreka [IOK
BBEIUHMCIICHHUE X DJIEMEHTOB https://m.edsoo.ru/8al46fda
but6mmoreka [IOK
4 q .
9 Meno m. Jlnia OkpykHOCTH https://m.eds00.ru/8a1472c8
Bbub6moreka [IOK
50 Hueno . JITHH2 OKpYKHOCTH https://m.edsoo.ru/8al4714c
51 JlnvHa TyTH OKPYKHOCTH
but6mmoreka [IOK
52 Pajuannas mepa yria https://m.edsoo.ru/8al14714c
bu6mmoreka LIOK
53 Hnowans kpyra, cekropa, cermenta https://m.edso0.ru/8al147426
54 IInomane xpyra, cekropa, CErMeHTa Enbmaorexa HOK
Hab Kpyra, pa, https://m.edsoo.ru/8a147750
bubmuoreka [JOK
o Hlnouans kpyra, cexTopa, CerMeHTa https://m.eds00.ru/8a147750
56 TlonsiTHe 0 ABMXKEHUH INIOCKOCTH bubmmorexa IIOK
g https://m.edso0.ru/8al47c82
57 TTapasensHBINA IIEPEHOC, IIOBOPOT bubnmorexa LHOK
p p ’ p https://m.edso00.ru/8a147f16
58 TlapannensHBIH IIEPEHOC, IIOBOPOT bubmorexa LOK
p p ’ p https://m.edso00.ru/8al47f16
59 [TapamtenbHbII IEPEHOC, TTOBOPOT
60 [NapannenbHbIA IEpEHOC, TIOBOPOT
61 [IpumeHnenne ABUKEHUN TPU bu6nmorexa [IOK

PCIICHNHU 3aaa4

https://m.edso0.ru/8a1480e2



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

62

KontponbHas pabora o Temam
"IIpaBUIBHBIE MHOTOYTOJIBHUKHY.
OxkpyxHOCTb. J|BUKEHUS
IUIOCKOCTH"

63

[ToBTOpEHME, 0000IIEHNE,
CHUCTEMAaTHU3alMs 3HAHUH.
N3mepenue reoMeTpudecKux
BeIIMYUH. TpeyroabHuKu

bu6moreka [IOK
https://m.edso0.ru/8a148524

64

[ToBTOpenue, 06061IeHNE,
CHCTEMaTH3aIMs 3HAHMIA.
[lapannenbHbie U
NEPIECHANKYIIAPHBIEC IPSIMBIC

Bbu6moreka [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpenue, 06061IeHKE,
CUCTEMAaTHU3aLMsl 3HAaHU.
OKpy’>KHOCTB U KpYT.
I'eomeTprueckue nocTpoeHuUs.
VYTIBl B OKPYKHOCTH

66

[ToBTOpenue, 06061IeHNE,
CHUCTEMAaTH3aI[1s 3HAHHH.
Bnucannble ¥ ONnMMcaHHbBIE
OKPYXHOCTH MHOT'OYTOJIbHUKOB

67

Hroropas KOHTpPOJIbHAasA pa60Ta

bu6mmoreka [IOK
https://m.edso0.ru/8a148920

68

[ToBTOpEeHME, 0000IIEHNE,
CHCTEeMAaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB ITO
[TPOIT'PAMME

68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHUA
pe3yJbTara
6 ['eometpust
PacnioznaBath U3ydeHHbIE TeOMETpUUECKUE (PUTYPBI, ONIPEIEIATh UX
B3aMMHOE pAacCIOJIOKEHUE, M300paxaTh reoMeTpudeckue (Urypsl,
6.1 BBINOJHATh YEPTEXKHU MO YCIOBHIO 3a7aud. M3MepsaTh IuHEHBbIE U
YIJIOBbIE BEJIUYMHBI. PemiaTe 3a1aun Ha BBIUMCIEHUE AJIUH OTPE3KOB
Y BEJIMYUH YIJIOB
JlenaTth rpy0yI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIUYMH MIPEIMETOB B
6.2 peanbHOM JKM3HHM, Ppa3MepoB MPHUPOJIHBIX OOBEKTOB. Pa3nuyarh
pasMepbl ITUX 0OBEKTOB 110 MOPAIKY BEITHUUHbI
6.3 CTpouTh 4epTeKU K FTE€OMETPUUECKHUM 3a/1a4am
[Tonb30BaThes MpU3HaAKaMu paBeHCTBa TPEYroJIbHUKOB,
6.4 UCIIOJB30BaTh  NPU3HAKM M CBOMCTBA  paBHOOEPEHHBIX
TPEYrOJIbHUKOB MPHU PELICHUH 3a/1a4
65 IIpoBoaMTh  JIOTMYECKUE  PAacCyKIEHUS C  HCIOJIb30BAHHEM
' F€OMETPUUECKUX TEOPEM
[Tonb3oBatThCs NpU3HAKaMU paBEeHCTBa IPSMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEHAHbI, MPOBEIEHHON K TMIIOTEHY3€E
OPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUH F€OMETPUYECKHX 3a/1a4
OnpeznensaTh NapaueNbHOCTb MPSAMBIX € IIOMOLIBIO YIJIOB, KOTOpBIE
6.7 o0Opasyer ¢ HUMHU cekytas. OnpeaesnsTh NapauieIbHOCTh MPSMBIX C
' ITOMOIIBIO PABEHCTBA PACCTOSTHUN OT TOYEK OJJHOM IPSIMOM 10 TOYEK
JIpYyrou npsamMou
6.8 Pemrate 3a1aun Ha KiIeT4aToil Oymare
6.9 [TIpoBOIUTH BBIUMCIEHUS M HAXOJUTh YHCIOBbIE M OyKBEHHBIE
' 3HAYEHUsl YIJOB B TEOMETPUUYECKUX 3a/adaX C HCIOJIb30BAHUEM




CYMMEBI YI'JIOB TPCYT'OJIBHUKOB U MHOTI'OYT'OJIBHUKOB, CBOICTB YIJIoB,
06pa3OBaHHI>IX opru HIEPECCUYCHHMU ABYX MapallJICIbHBIX IIPAMBIX

ceKyIueﬁ. Pemrats IMPAKTUYCCKHUE 3aJa4d Ha HAXOXKIACHUC YI'JIOB

6.10

Bnagerp TmOHATHEM TIe€OMETPUYECKOIO MecTa TOYeK. YMeTh
ONpeeNaTh OUCCEKTPUCY YIJla U CEpPEeIUHHBIA NEPIEHIUKYIAp K

OTpE3Ky KaK FreOMETPUYECKUE MECTa TOUEK

6.11

DopmMyJIUPOBATh ONPEACICHUS OKPYXKHOCTH U Kpyra, XOpAbl H
JUaMeTpa OKPY>KHOCTH, IIOJIb30BATbCA HMX CBOMCTBAMHU. YMETh

IMPUMCHATDH OTU CBOMCTBa IIpUu pCHICHUHA 3a1a4

6.12

Brnaners moHsATHEM OMUCAHHOW OKOJO TPEYTrOJbHHKA OKPYKHOCTH,
yMeTh HaxoauTh e€ 1eHTp. [lomb3oBaThecs (akTamMu O TOM, YTO
OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MIEPEeCceKaroTCsl B OJJHOM TOYKE, U
0 TOM, YTO CE€PEIMHHBIE IEPIIEHIUKYIISAPBI K CTOPOHAM TPEYroJbHUKA

MEPECEKAIOTCA B OJTHOM TOUKE

6.13

Bnagetp moHsATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BaThCS
TEOPEMON O MEpPHEHIUKYISIPHOCTH KacaTeIbHOM M pajauyca,

HpOBCHéHHOFO K TOYKC KaCaHHUA

6.14

ITonw30BaThCs HpOCTCfIIJ.IPIMPI TCOMECTPUUCCKNMU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC T'COMCTPUYCCKHUC IIOCTPOCHUA C IMOMOLIBIO

LUPKYJS ¥ TUHEHKU

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUsA

6

I'eomeTpus

6.1

Pacmo3naBaTtk 0CHOBHBIC BHUbI I-IeTI:Ipé)(yl“OJ'H:HI/IKOB, HUX 3JICMCHTHI,

MOJIb30BAaThCS UX CBONMCTBAMHU IIpU pCUHICHUH T'COMETPUUCCKHUX 3a1avd

6.2

6.3

HpI/IMeHSITL CBOMCTBA TOYKHU nepececucHusa McEIHuaH TPCYIrOJIbHUKaA

(LeHTpa Macc) B peIICHUH 33124

Bnagers monsTHeM cpeiHeW JMHMM TPEYroJbHUKA M Tpareluu,

IIPUMEHATh WX CBOMCTBAa IpU PEUIEHUM T€OMETPUYECKHX 3a/ad.




ITonws3oBaTecsa Teopemont Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX

OTpE3Kax, MPUMEHATH UX IJIA PECIICHHUA ITPAKTUYCCKUX 3a1a4

6.4

[lpuMeHATh MpU3HAKK NOJAO0US TPEYrOJbHUKOB B PEIICHUU

TCOMETPUUCCKHUX 3aaa4

6.5

[Tonb3oBatkest Teopemoit [Indaropa m1st perieHus: reoMeTpUYECKUX U
MMPAKTUYCCKUX  3aJady. CTpOI/ITI) MAaTeMaTUiYCCKYI0 MOJCIb B
MPAKTUYICCKUX 3aga4ax, CAMOCTOATCIIbHO JCJIaTh qepTém U HAXOOUThb

COOTBCTCTBYIOIHEC TJIMHBI

6.6

Brnagers monsaTusMu CHUHYCa, KOCMHYCAa W TaHI'€HCA OCTpPOTO Yyrja
MNpAMOYT'OJIbHOI'O TPEYTrOJIbHUKA. Ilonp30BaThCsl dTUMHM MOHATHUSIMH

AJIL pCHICHUA TTPAKTUYCCKHUX 3a/1aq

6.7

Bbraucisate (pa3iMyHbIME CIIOCOOAaMHM) TUIOMIAL TPEYroJbHUKA M
IJIOMIAIA MHOTOYTOJNBHBIX (uryp (moib3ysich, Tjae HEOOXOIMMO,
KaJIbKYJIATOPOM). IIprMeHATh Moy4eHHbIE YMEHUS B IPAKTHUECKUX

3agadax

6.8

Bnagetb MOHATMSMU  BIHMCAHHOTO M LIEHTPAJIBHOTO  YIJIA,
MCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YIUIAX, YIVIaX MEXIY XOpJIaMu
(CeKymuMH) U yrie MeXay KacaTeJbHOW M XOpAOH NpH pelieHUH

TCOMCTPUUCCKHUX 3aayd

6.9

Bnagets moHsSTHEM ONHCAHHOTO ‘{eTpréXYFOHBHI/IKa, MMPUMCHATH

CBOMCTBA OIMMCAHHOTO tleTI:.IpéX}’l"OJ’H:HI/IKa. IIpyu pCHICHUMA 3aaa4

6.10

[lpuMeHATh TONyYeHHBIE 3HAHHUA HA TMPAKTUKE — CTPOUTH
MaTeMaTHYECKUE MOJICNN I 3a7a4 peaabHOU KU3HU U MPOBOIAUTH
COOTBETCTBYIOIIME BBIUMCICHUS C NPUMEHEHHWEM TMOA0OUsI U

TPUTOHOMETPHH (TIOJB3YSCH, TJIe HEOOXOAUMO, KATBKYIISITOPOM)

9 KIIACC

Kon
NPOBEPSAEMOro
pe3yJabTara

IIpoBepsieMble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

6

6.1

I'eomeTpus

3HaTh TPUTOHOMETPHUECKUE PYHKIIH OCTPBIX YIIIOB, HAXOAHUTH C X

NMOMOIIBIO PA3JIMYHBIC J3JICMCHTHI IMPAMOYTOJIBHOI'O TPCYrOJIbHHKA




(«pemieHrie  TPSAMOYTOJBHBIX TPEYrOJbHUKOBY»). Haxonute (c
MOMOINBIO KaJIBKYJISITOpA) MJIWHBI W YIABL JUISl  HETaOJIWYHBIX

3HAYEHUN

6.2

ITonp30BaThCs (1)OpMy.]'IaMI/I IIPUBCACHUA n OCHOBHBIM
TPUT'OHOMETPUYCCKHUM TOXACCTBOM IJI HAXOXKIACHHA COOTHOIICHUM

MCXKAY TPUTOHOMETPUUCCKUMHU BCINYNHAMU

6.3

Hcnonp3oBaTh TCOPCMbI CHUHYCOB W KOCHHYCOB [JIsI HAXOXICHHUSA
Pa3JIMYHbIX 3JICMCHTOB TPCYT'OJIbHUKA («pemeHne TPCYTOJ'IBHI/IKOB»),

MPUMEHSTDH UX MPU PEIIeHUH FeOMETPHUUECKUX 3aa4

6.4

Brnaners moHsTHSIMEH TIpeoOpa3oBaHMs MOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOAO00HBIX (uryp. [lomp3oBaThes CBOMCTBaMH TOI00US
HPOU3BOJILHBIX (DUTYDP, YMETh BBIYUCIATH JTMHBI U HAXOIUTh YTJIbl Y
nogo0HbIX Quryp. IlpumensTs cBoiicTBa mogoOHs B NPaKTUYECKUX
3a7ayax. YMeTb NPUBOAUTH TNPUMEPHl MOJOOHBIX (QUryp B

OKpYXaroIleM MUpe

6.5

6.6

ITons30BaThCs TCOpCMaMH O TMPOU3BCACHUN OTPE3KOB XOpHA, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM

[lonp30BaTbCA BEKTOpPAMM, ITIOHUMAaTbh HX TIEOMETPUYECKHA U
(du3nUecKuil CMBICI, TPUMEHATh UX B PELICHUH T€OMETPHUECKUX U
¢usnueckux 3anay. [IpumMeHsATH cKalsipHOE NPOU3BEIEHNE BEKTOPOB

I HAXOXKIACHUA JJIMH U YIJTIOB

6.7

ITonms30BaThCS MCTOOOM KOOPAWHAT Ha IJIOCKOCTH, IPUMEHATH €T0 B

pCIICHUN TCOMCTPUYCCKUX U IPAKTHUYCCKUX 3ada4d

6.8

Brnagete MNOHATUAMM TPaBUIBHOTO MHOTIOYIOJIbHUKA, JJIMHBI
OKPY’KHOCTH, JJIUHBI JYyTM OKPYKHOCTH U PaJUaHHON MEpbI yria,
YMETh BBIYUCIATH IUIOMAAL Kpyra M ero 4vacre. [IpumeHsTsh

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJadax

6.9

6.10

HaxomuTh ocu WM ULEHTPHl CUMMETpUM (Uryp, HpPUMEHSTH
JBUKCHMS INIOCKOCTU B IIPOCTEHMIINX CIIydasx

[IpuMeHATh TONyYyeHHBIE 3HAHWA HA TMPAKTUKE — CTPOUTH
MaTEMaTUYECKHE MOJIENH I 3a7a4 PealbHOW KU3HU U POBOJIUTH

COOTBCTCTBYHOIIHUEC BBIYHUCJICHUA C TMNPHUMCHCHUCM HO,Z[O6I/I$I n




TPUTOHOMETPUUYECKUX (QYHKUUN (IOJB3YSICh,

KaJIbKYJIATOPOM)

rae HeoO0XoguMo,




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomerpus
Hauanbnbie noHstus reometrpuu. Touka, mpsiMasi, OTPE30K, JIyd. YToJ1. Buabl
6.1 yriioB. BepTukanbHble M cMexHbIE yribl. buccektpuca yria. Jlomanas,
MHOTroyrojpHUK. [lapamiensHocTh U NepHeHUKYISIPHOCTD IPSIMbIX
6.9 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOH CHMMETpHH.
' [Ipumepsl cUMMETPHUH B OKPYKAIOLIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHUSI C NOMOUIbIO LUPKYJIS U JIMHEHKHU. TpeyrosbHUK.
' BeicoTa, Mmennana, OMcceKkTprca, X CBOHCTBA
6.4 PaBHOOepeHHBIH W PAaBHOCTOPOHHMI TpeyroibHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa W TMpHU3HAKU paBHOOEIPEHHOro TpeyroibHuKa. Ilpu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.5 CpoiicTBa ¥ TMNpU3HAKM NapauleapHBIX mHpsiMbix. Cymma  yrios
' TPEYroJIbHUKa. BHEIIHUE yIiibl TPEYroJIbHUKA
[IpsimoyronbHbIil  TpeyronbHUK. CBONCTBO MeIHMaHbl NPSIMOYTOJBHOTO
6.7 TPEYroJbHMKA, IIPOBEAEHHOW K runoreHyse. IlpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB. IIpSIMOYTOJIBHBIN TPEYTOJBHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMAaHOH, TeopemMa o OouyblieM yrie | OOJbIIeH CTOpPOHE
TpeyroJibHUKA. [lepnenauKkyisap u HakJIOHHAs
6.9 I'eomeTprueckoe MecTto TOYek. buccekTpuca yrima W CepelIMHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK FTE€OMETPUUYECKHE MECTA TOYEK
OxpyXHOCTb M Kpyr, XOpJa M JuaMeTp, HX CBoiicTBa. B3anmHoe
6.10 pacnojio)KeHUE OKpY)KHOCTH U mnpsaAMoi. KacarenbHas M cekymas K
OKPYKHOCTH
6.11 OKpyXHOCTb, BIIMCAaHHAas B yroj. BrnucaHHas v onucaHHas OKPYKHOCTHU
' TPEYroJIbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUS

6 I'eometpus

6.1 YetripéxyronbHuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA

6.3 Tpaneums, paBHOOOKass Tpamenus, €€ CBOWCTBA W  IPHU3HAKH.
' [IpssmoyronbHas Tpanenus

6.4 Meron ynBoenus menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TEOpEMa O MPONOPLIUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TPEYTrobHUKA U Tpaneuuu. LleHTp macc TpeyroyibHuKa

6.6 [TomoGue TpeyroabHUKOB, KO3 dunueHT mnomodus. [IpuzHaku mnomoOus
' TpeyrojipHUKOB. [IpuMeHenne nogo0us npy peleHny IpakTHYeCKUX 3a1a4

6.7 @opmynbsl I TUIOHIAAM TpPEYroyibHHMKa, MapajienorpamMma, pomba u
' Tpaneuuu

6.8 CpoiictBa mmomaaeir reomerpudeckux Quryp. OTHOIIEHHE TUTOIAICH
' 1o100HBIX pUryp

6.0 Brruncnenue niomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopembl [ludaropa mpu pemenun
' MIPAKTUYECKHX 3a7a4

CuHyc, KOCHHYC, TAaHT'€HC OCTPOrO yIJla MPSIMOYTOJIBHOIO TPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE TOXKIECTBO. [pUrOHOMETpUYECKHE
¢yskun yrios B 30°, 45° u 60°

6.12 BrnucanHble ¥ LEHTPAJIBHBIE YIJIbL, YIOJl MEXKIY KacaTeIbHOM U XOPAOW.
' VYTibl MEXAY XOpJIaMU U CEKYLLIUMU

6.13 BrnivcaHHbIe U ONMCAaHHBIE YETHIPEX YT OJIbHUKU

6.14 B3anmHoe pacnosoxkeHue ABYX OKpyxkHocTed. KacaHuwe okpykHOCTEH.
' OO1u11e KacaTesbHbIE K ABYM OKPYKHOCTSIM

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

6 ['eometpust
6.1 Cunyc, kocuHyc, TanreHc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXIECTBO. DOPMYIBI IPUBEICHHS
Pemenne TpeyronsHukoB. TeopeMa KOCHHYCOB U TeopeMa CUHYCOB. Perienue
6.2 MPAKTHYECKUX 33Ja4d C KCIOJIH30BAHHEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeoGpazoBanue moaoo6wus. [logodue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o pou3BeIeHUH OTPE3IKOB XOP]I, TEOPEMBI O IPOU3BEICHIUH OTPE3KOB
' CEKYIIHX, TeOpeMa 0 KBapaTe KacaTeIbHOM
Bekrop, nmnmuHa  (MOAyNb)  BEKTOpa,  COHAIPaBICHHBIE  BEKTOPHI,
65 MIPOTUBOIIOJNIOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEpAIlNU HA/I BEKTOpaMu. PasiioxkeHne BeKTopa 1o IByM
HEKOJUTHHEAPHBIM BEKTOpaM
66 Koopaunate! Bektopa. CkaisipHOe IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXJICHUS JUTMH U YTTIOB
JlexapTOBbI KOOPAMHATHI Ha TUIOCKOCTH. Y PaBHEHUs IPSIMON U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECeUeHUE OKPYKHOCTEH U MPSMBIX. MeTo1 KOOpAMHAT U €T0
pUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlHa okpyx)HOCTH. ['pajycHast U paguaHHas Mepa yriia, BEIYUCICHHUE JTHH
' JyT OKPY’KHOCTEN
6.10 [Inomanp kpyra, cekTopa, CErMeHTa
6.11 JIBUKeHHST TJIOCKOCTH W BHYTPEHHHE CHUMMETpUH (QUryp (dIeMeHTapHBIC

npeactasieHus). [lapamiensuerit neperoc. [ToBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMI
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoe ®I'OC

YMeHue onepupoBaTh MOHATUSMH: MHOXKECTBO, MOJMHOXKECTBO,
omepanuu HajJ MHOKECTBAMHU; YMEHHUE ONEepUPOBATH MOHATUSMU:
rpad, cBA3HBINA Tpad, IepeBo, LUK, MPUMEHITh UX MPU PEUICHUH
3a/a4; yMEHHE WHCIIOJIb30BaTh TpaduyecKkoe NpeCTaBICHUE
MHO’KECTB JUIsl ONKCAHUSl PEalbHBIX IPOLIECCOB W SBJICHUH, NpU

pEIIeHNH 3a]a4 U3 IPYTUX y4eOHbIX MTPEeIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIIPEACIICHUE, aKCUOMA, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHUE pPACIO3HABATh HWCTUHHBIE U  JIOXKHBIC
BBICKA3bIBAHUS, IPUBOJUTH IPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUS BBICKa3BIBaHUH

YMeHue onepupoBaTh MOHATHAMU: HATypaJIbHOE YHUCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HATypaJbHBIX YHCEJ, IPU3HAKU
JIEJIMMOCTH, eJI0Oe YHMCII0, MOAYJIb YHUCa, OOBIKHOBEHHAs Ipo0b U
JecsITUYHas Apo0b, CTAaHJAPTHBIN BUJ YKCIIa, PAllMOHAIBHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apu(pPMETUYECKHH KBaJpaTHBIM KOPEHBD;
YMEHHME BBINONHATh JACUCTBHS C YUCIAMH, CpPaBHHUBAaTb W
YHOpSAIOYMBATh YHUCIA, IPEACTABIATH YHUCIA HAa KOOPAMHATHOU
OpsIMOM, OKPYIJIATH YHCIIa; YMEHHUE JeslaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHHe onepupoBaTh MOHATUSMHU: CTENCHb C IIEIBIM MOKa3aTeleM,
apudMeTHUeCKUi KBaJApaTHbIM KOPEHb, MHOTOYJICH, alnreOpanyeckast
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOM CTENEHH
0oJbllle €IUMHUIBI; YMEHHE BBINOJHATH pPacdy€rel Mo Qopmymnam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PALlMOHAIBHBIX BBIPAXKEHUNH MU
BBIPKCHUI C KOPHIMH, Pa3I0KeHHEe MHOTOYWJICHAa HA MHOXKUTEJH, B
TOM YHCJIE C HCHOJBb30BAaHHEM (OPMYJ Pa3HOCTH KBAAPATOB H

KBaJipaTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTh NOHATHIMU: YACIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM TMepeMEeHHO, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
MEPEeMEHHON; YMEHHE pellaTh JUHEHHbIC U KBaJIpaTHbIC YPaBHEHUS,
JIpOOHO-pallMOHAJIbHBIE YPaBHEHUs C OJIHOM MEePEeMEHHOM, CHUCTEMBI
JIBYX JJMHEWHBIX YPAaBHEHUM, JIMHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JIpOOHO-pAallMOHAIbHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a7a4 U3 APYTUX PEIMETOB
U TOPaKTHYICCKUX 3ada4d; YMCHHEC HCIIO0Jb30BaTh KOOPJAWHATHYIO
OpSAMYIO U KOOPJUHATHYIO TUIOCKOCTB ISl M300paKeHUsS! peIIeHHH

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh NOHATUAMU: GYHKINA, TpaduK QyHKIUU, HYIH
(GYHKUIMH,  OPOMEXYTKHM  3HAKOIOCTOSHCTBA,  HPOMEXYTKU
BO3pacTaHMs, yObIBaHUs, HaumOOJblllee M HAaUMEHbIIEE 3HAUCHHS
byHKLINY; yMEHue OINIepUPOBAThH HOHATHAMMU: npsmMas
IPONOPLUOHAIBHOCTb, IMHEWHAS (PYHKIUSA, KBaIpaTU4Has PYyHKIMS,
oOpaTHasi MPONOPLUUOHAIBHOCTh, Mapalojia, rumnepoosia; yMeHHE
CTpOUTh TpapuKkud  (QYHKIMHA, HUCHONIB30BaTh Tpaduku i
OTIpeNIeICHUsI CBOMCTB TPOLIECCOB M 3aBUCHMOCTEH, IS PEIICHHUS
3a/a4 U3 IPYrux y4eOHBIX MPEIMETOB W PEaJbHOM JKU3HU; YMEHUE

BBIpaXkaTh (pOpMyJIaMu 3aBUCHIMOCTH MEX/y BEIUIYMHAMU

YMeHue  onepupoBaTb  IOHATUSMH: IIOCJIEJ0BATEIBHOCTD,
apudmMeTHueckass M TEOMETpPHYECKash MpPOTPEeCcCHH; YMEHHE
UCIIOJIb30BaTh CBOICTBA MOCIIEOBATENBHOCTEH, (DOPMYIBI CYMMBI U
o011ero wieHa Mpu pelIeHUH 33/a4, B TOM 4YUCIIE 33Jad U3 JPyrux

y4eOHBIX MPEAMETOB U PEATLHON KUZHU

YMeHue pemarh 3aJjau pa3HbIX TUIOB (B TOM YHMCIIE€ Ha MPOIIECHTHI,
JOJIM M 4acTW, JBI)KEHUE, paboTy, LIEHYy TOBapOB U CTOMMOCTH
MOKYIIOK M YCIIYT, HAJIOTH, 3aJ]a4¥ U3 00JIaCTH YIpaBICHUS JINYHBIMU
U CeMEWHbIMM (MHAHCAMHU); YMEHHE COCTaBIISATh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI 10 YCIOBUIO 3aJayH,
UCCIIEIOBATh OJTYYEHHOE PEIICHNE U OIICHUBATH MTPABIOOA00HOCTD

[IOJIY4EHHBIX PE3YyJIbTaTOB

YMeHue onepupoBath MOHATHAMHU: GUTYpa, TOUKA, OTPE30K, IpAMasi,
ayd, JOMaHas, yrod, MHOTOYT'OJIbHUK, TPEYroJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJbHUKH,




NPSIMOYTOJIBHBIM TPEYTOJIbHHUK, MeAMaHa, OUCCEKTpHca M BBICOTA
TPEYrojbHUKA,  YEeTBHIPEXYTOJNBHUK,  MapajuiesiorpamM,  pomo,
NOpSIMOYTOJIBHUK, — KBapar, Tpameuus; OKPY>KHOCTb,  KpYT,
KacarejbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (hUTypamu;
YMEHHE peniaTh 3aJaud, B TOM YMCJE U3 MOBCEIHEBHOM JKHU3HH, Ha
HaXO0KJICHUE TEOMETPUUCCKUX BEJTUYHH C IPUMEHECHUEM M3YYCHHBIX

CBOWCTB Guryp u hakToB

10

YMeHue omnepupoBaTh MOHATHUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJILHUKOB; MapajlieIbHOCTh U MEPICHIUKYISIPHOCTh MPSMBIX,
Yroid MeXIy HPSMBIMH, TEPIEHAMKYISP, HAKIOHHAs, MPOCKIUS,
nogobue  ¢uryp, 1omOOHBIE  TPEYroJbHMKH,  CHUMMETpPHUS
OTHOCHTEJIBHO TOYKH M TPSIMOH; YMEHHE pacrlo3HaBaTh PaBEHCTBO,
CUMMETpUI0 ¥ moxobue  Quryp,  mapauieNnbHOCTh U

NEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh IOHATHAMH: JUIMHA, PAaCcCTOSHHUE, Yroll
(BeMIMYMHA yIJIa, CHHYC U KOCHHYC yIJla TPEyroJIbHUKa), IJI0UIa/ib;
YMEHHE OLICHUBATh Pa3MepPbI MPEAMETOB U 0OBEKTOB B OKPYKaOILIEM
MHUpE; yMEHHE TIPUMEHATH (OPMYyIbl TMEpUMETpa W IUIOMIAIH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M TUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajliesieNuIe1a; YMEHUE NIPUMEHITh IPU3HAKU
paBEHCTBAa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpPUrOHOMETPHUECKUE COOTHOIICHUS IS

BbBIYMCJICHUA OJIUMH, paCCTOHHHﬁ, IUIOIaae

12

YMmenne wu3o0pakaTh IUIOCKME QUIYpHl M WX KOMOUWHAINH,
MPOCTPAHCTBEHHbIE (UTYpPHI OT PYKHU, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U D3JEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenue ONepupoBaTh MOHATUAMH: HPAMOYroJibHasgd CHUCTEMaA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOP, CYMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCIO, CKaJAPHOC MPOU3BCACHUC
BCKTOPOB; YMCHHUC HCIIOJIb30BATb BCKTOPbI W KOOPAWHATBI IJId
MNpEACTABJICHUA JAaHHBIX W PCHICHUA 3aJia4, B TOM YUCIIC U3 JPYIrux

y‘le6HBIX npeaMeToOB U peaHLHOﬁ KHU3HHU

14

YMeHue OIICPUPOBATL IIOHATHUAMMU: CTOJIOMKOBBEIE U KpYT'OBLIC

IyarpaMMmbl, TaOJMIBI, cpeaHee apudmeTHdeckoe, MeauaHa,




HauOoJbIlIee U HaMEHbIIIee 3HAYCHHSI, pa3Max YHCIOBOr0 Habopa;
YMEHHE W3BJEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH
uHbOpMalMIO, TPEICTaBICHHYI0 B TaOJUIlaX M Ha Juarpammax,
OTpakaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PealibHbIX MPOLECCOB U
ABJICHUN; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEJIMYHHBI B

OKpYXaroIieM MUpe
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YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA OMNBIT (CIy4yailHbIN
DKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (DJIIEMEHTApHBI MCXOM)
CIIY4aifHOTO ONBITA, CIy4YalHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HAXOIUTh BEPOATHOCTU CIIyYalHBIX COOBITUH B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJlaud METOJIOM OpPraHM30BaHHOI'O Mepedopa U ¢ UCHOIb30BAHUEM
IIPAaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATh BEPOATHOCTH PEAIBHBIX
COOBITUI U SABJIEHUH, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXAaIOLIEM MHpPE U B IKHU3HH;
3HAaKOMCTBO C IIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCETI U €0 POJIBIO B MaCCOBBIX SIBJICHUAX
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YMenue BbIOMpaTh MOAXOASIIMNA WM3YYEHHBIH METOJ AJI pEIICHUS
3a71a44, IPUBOJUTH NIPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMATUKHU
B HCKYCCTBE, OIIMCBIBATH OTHEIBHBIC BBIJAIOIIHUECS PE3YJIbTATHI,
[IOJIy4CHHBIE B XOJ€ Pa3BUTHS MAaTEMATHKU KaK HayKH, IIPUBOAUTH
IpUMEPBl  MATEMaTUYECKUX  OTKPBITUM M HMX aBTOPOB B

OTE€UYECTBEHHOM 1 BCCMHpHOﬁ HCTOPpUH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblid 31eMEHT COAEPKAHUS

1 UYucna v BEIYUCICHUA

11 HarypanbHble u nensle uncna. [IpuzHaku enuMoCcTH LenbIX YUce

12 OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOW, TIPOLEHTHl, OECKOHEUHBIC
' MePUOUIECKIE TPOOH

13 Panmonanbhple ymcna. ApudpMeTHyecKHe ONepalud C palOHAJIbHBIMU
' qHcIaMU

14 JeiicTButensHble Ynciia. ApuGMETHUECKHE ONEpalnud C JECHCTBUTCILHBIMH
' YHCIaMH

L5 [IpubnuxEHHbBIE BBIYMCICHMS, MpaBWIAa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
' pe3ynbpTaTa BEIYACICHUN
2 AnrebpanuecKue BBIPaXKECHUS

2.1 BykBeHHbIe BbIpakeHUs (BbIpaKEHUS C IEPEMEHHBIMHU )

25 Crenenp c nensiM mnokasareneM. CTeneHb C palUOHAJIbHBIM IOKAa3aTeJIeM.
' CBoiicTBa cTENEHH

2.3 MHorouseHsl

24 Anrebpanyeckasi 1po0b

”E ApudmeTrnueckuil  KOpeHb  HaTypajdbHOW  cremeHu.  [ledcTBus ¢
' apu(METHUECKUMH KOPHSIMHU HATypaJIbHOM CTETIeHN
3 VYpaBHEeHUs U HEpPAaBEHCTBA

31 Henble u apoOHO-panMoHaNbHbIE ypaBHEHHsA. CHCTEMBI M COBOKYIHOCTHU
' yYpaBHEHUI

32 Lenbie u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTHU
' HEPaBEHCTB

3.3 Permrenne TekCcTOBBIX 3ama4

4 YucnoBsle NOCAEA0BATEILHOCTU

4.1 [locnenoBaTrenbHOCTH, CIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEN




ApudmeTrnueckas U TreoMeTpuyeckas mporpeccur. Dopmyna  CIIOXKHBIX

4.2
MIPOIICHTOB
) OyHKINUU
Oynkiyst, cnocoObl 3amaHus  ¢(yHkuuu. I'padux ¢yHkumu. O6nacth
oTIpeIeNICHUs] 1 MHOXKeCTBO 3HaueHu# pynkmuu. Hynu ¢ynkmuun. [IpomexyTku
5.1 3HAaKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCHMyMBI U
MUHUMYMBI (yHKIMA. HaunOonbiiee W HauMeHblee 3HaueHHE (PYHKIMM Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha psiMO¥ U TIJIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue ¢purypsl 1 Ux cBOMcTBa
7.2 TpeyrosnbHUK
7.3 MHOTOyroasHUKH
7.4 OKpy»XHOCTb U KpYyI'
7.5 N3mepenue reoMeTpuyecKuX BEIUYUH
7.6 BexTopsl Ha mIockocTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka. ['eometpusi: 7 - 9-e kitaccol: 6a30BbIN YPOBEHB: yueOHUK; 14-¢
u3aaHue, nepepadorannoe, 7-9 knacc/ Aranacsit JI.C., bByry3os B.®.,
Kagomuer C.b. u ap., AkuponepHoe o01iectBo «M31aTenbcTBO

«HpOCBGHICHI/Ie»

METOAUYECKHUE MATEPHAJIbBI U151 YYUTEJIA
Maremaruka. ['eomerpus. Merogudeckue peKkoMeHaanun. 7-9 kimaccsl (K

yueoHuky Artanacsina JI.C., bByryzosa B.®., Kagomuesa C.b. u np.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas anekTponHas mikosa https://resh.edu.ru



Ipuiaoxenue Ne3
KOHTPOJIbHO-UBMEPUTEJIbHBIE MATEPHUAJIbBI

7 knace

Kountpoasnas padora Ne 1 (1 u)

Bapuanr |

1. Tpu Touku B, C u D nexat Ha oHOM nipsiMoii. M3BeCTHO,
yro BD =17 cm, DC = 25 cM. Kakoii MokeT OBITH IIMHA
otpeska BC?

2. Cymma BeptukaibHbix yriioB MOE u DOC, o6pa3oBaHHBIX
nipu nepecedenuun npsmbix MC u DE, paBna 204 . Haiinu-

te yros MOD.

3. C moMouIbIo TPaHCIIOPTUPA HAYEPTUTE YTO, paBHbIN 78
U MIPOBEIUTE OMCCEKTPHUCY CMEXHOTO C HUM YTJIa.

Bapuanr |1

1. Tpu rouku M, N u K nexat Ha ogHo# npsimoid. M3BectHo,
1o MN = 15 cm, NK = 18 cM. Kakum MokeT ObITh pac-
crossaue MK?

2. Cymma BeptukanbHbIX yriioB AOB u COD, 06pa3oBaHHBIX
nipu nepecedennu npambix AD u BC, pasna 108 . Haiigure
yroa BOD.

3. C nomMouIp10 TPaHCIIOPTUPA HAYEPTUTE YIoi1, paBHbIi 132,
U MIPOBEIUTE OMCCEKTPHUCY OJHOTO U3 CMEXKHBIX C HUM

YTJIOB.
Kontpoabnas padora Ne 2 (1 v)

Bapuanr |

1. Ha pucynke otpe3ku AB u CD umerot o61uryto cepenuny O. [lokaxwure, uto  DAO = _CBO.

C

B
A
2 D — Guccexrpuca yria A. Ha ctoponax yria A ormeuens! Touku B u C tak, yto
A 3==_ ADC. JlokaxwuTe, uto AB = AC.
3. Hauepture paBHOOeApeHHBIN TpeyroabHUK ABC ¢ ocHoBannem BC. C momMoIpro UpKyIIs

U IMHEWKH nposenute Mmeanany BB1 k 6okoBoit cropone AC.
Bapuanr |1
1. Ha pucynke otpe3ku ME u PK toukoit D nensarcst nononam. okaxute, uto  KMD = _PED.

M K

D

P E
2. Ha croponax yrna D ormedensl Touku M u K tak, uto DM = DK. Touka P nexut BHYTpH
yraa D u PK = PM. Jlokaxwure, uro 1yd DP — Guccektpuca yrna MDK.

3. Haueprtute paBHOOenpenHsblit TpeyronsHuk ABC ¢ ocHoBanneM AC u octpeiM yriom B. C
MTOMOIIIBIO IIUPKYIIS ¥ IMHEWKH MTPOBEAUTE BHICOTY U3 BEPIIUHBI yriia A.



KonTpoabnas padora Ne 3 (1 v)
Bapuanr |
1. Orpesku EF u PQ nepecekarorcs B ux cepenune — touke M. Jlokaxwure, uto PE _ QF.
2. B tpeyronsauke ABC npoBenena Ouccextpuca CE. Haiinure Benmuuuny yrna BCE, eciu
£BAC=81°u £ABC = 33.
Bapuanr |1
1. Orpesku MN u EF nepecekarorcst B ux cepenune — touke P. Jlokaxwure, uto EN _ MF.
2. B tpeyronsauke ABC npoBenena Ouccextpuca CE. Haiinure Benmuuuny yrna BCE, eciu
£BAC=46°u £ABC=78°.

Kontposbnas padora Ne 4 (1 u)
Bapuanr |
1. Ha pucynke 84 ABE = 104 , DCF = 76 _, AC = 12 cm. Haiigure ctopony AB
tpeyronsauka ABC.
2. B tpeyronsauke CDE Touka M nexut Ha cropone CE, mpuuém yron CMD octpsiii.
Hoxaxwute, uro DE > DM.
3. IlepumeTp paBHOOEAPEHHOTO TYNOYTOJIBHOIO TPEYroJbHUKA paBeH 45 cM, a OJJHAa U3 ero
CTOpOH OoJbiie apyroii Ha 9 cMm. HaliuTte cTOpoHBI TpEeyroybHUKA.

E M
\ _{1
E

B M .

/ B

A C D

‘ \F D F

Puc. 84 Puc. 85

Bapuanr |1

1. Ha pucynke 85 BAE =112 , DBF=68_, BC=9cm.

Haiinmure cropony AC tpeyronsauka ABC.

2. B tpeyronbauke MNP Touka K nexut Ha ctopone MN, mpuuém yronm NKP octpsrii.
Hoxaxwure, uro KP < MP.

3. OmHa M3 CTOPOH TYNOYTOJBHOTO PaBHOOEIPEHHOTO TPEyrojbHHKAa Ha 17 cM MeHbIe
npyroi. Hailiute CTOpOHBI TOTO TPEYTOJIbHUKA, €CIIA €r0 IEPUMETP paBeH 77 CM.

8 kuacce
Kountpoabsnas padora Ne 1 (1 u)
K-1 Yposens 1 Bapuanr 1

1. Huaronanmu npsmoyronbsauka ABCD nepecekaercs B Touke O, ZABO = 36°.
Haiinute yron AOD.

2. Haiinure yriasl npsiMOyrosibHOM Tpaneiuu, eciiy OJJUH U3 ee yriioB paBeH 20°.

3. Croponsl napajuiesiorpaMmma oTHocATcs Kak 1 : 2, a ero nepumerp paseH 30
cM. Haiinure cTopoHsl apasienorpaMmma.

4. B paBHOOOKOI Tpanenuu cymma yrioB npu 00JIbIIeM OCHOBaHUHU paBHA 96°.

Haiinure yrael Tpaneuuu.



5. * Beicota BM, nmpoBenenHas u3 BepiuHb yria pomoa ABCD obpasyer co
croponoit AB yros 30°, AM = 4 cm. Haitaute nnuny nuaronasm BD pomb6a, ecnii Touka M
JeXUT Ha cTopoHe AD.

K-1 Yposens 1 Bapuanrt 2

1. Huaronamu npsamoyronsauka MNKP nepecekatorcs B Touke O, ZMON = 64°.
Haiinute yron OMP.

2. Haiinure yriasl paBHOOOKOM Tpamnenuu, e OJuH 13 ee yrioB Ha 30° OonbIire
BTOPOTO.

3. CtopoHbl napasuiesiorpaMMa OTHOCITCS Kak 3 : 1, a ero nepumertp paBeH 40
cM. Haiinure cTopoHBI apajienorpaMmma.

4. B npsimoyronbpHO# Tpamnenuu pa3HoCTh YIJIOB IMIPHU OJHON U3 OOKOBBIX CTOPOH
paBHa 48°. Haiinure yribl Tpaneuu.

5. * Beicora BM, npoBeenHas u3 BepimHsl yria pomba ABCD o6pasyet co

croponoit AB yron 30°, nniuna nuaronasm AC paBra 6 cM. Haiigure AM, eciii Touka M
TIEKUT Ha TPOA0IKEHUU cTopoHbl AD.

KonTpoabnas padora Ne 2 (1 4)
K-2 Yposens 1 Bapuanr 1
1. CtopoHa TpeyroJibHMKa paBHa 5 CM, a BBICOTa, IPOBEJICHHAS K HEH, B JIBa pa3a
OombIie cTopoHbl. HalimuTe miuomaas TpeyrolbHUKA.

2. Karetbl npsamMoyroibHOro TpeyrojiibHUKa paBHel 6 c¢cM u 8 cm. Haiinure
THIIOTEHY3Y U IJIOIA (b TPEYrOJIbHUKA.

3. Haiigure muomaas U nepuMeTp pomo0a, eciim ero JuaroHaau paBHbl 8 cM u 10
CM.

4. * B mpsiMoyroibHoii Tparen ABCK Gonblmast 60KoBast CTOpOHa paBHa 3V2

cM, yroa K pasen 45°, a Beicota CH nenut ocHoBanue AK momonam. Halinure muomanb
Tpamneuuu.
K-2 Ypogrens 1 Bapuanr 2

1. CropoHa TpeyroibHHKa paBHa 12 cM, a BbICOTa, IPOBEEHHAsI K HEl, B TpU pa3a
MeHbIE BbICOTHI. HaliiuTe miomans TpeyrojbHuKaA.

2. OnuH U3 KaTeToB MPSIMOYTOJIBHOTO TPEYTrOJbHUKA paBeH 12 cM, a TUIIOTEHY3a
13 cm. HaliguTe BTOpO# KaTeT U MJI0LaAb TPEYrOJbHUKA.

3. Juaronanu pom6a paBubl 10 cm u 12 cm. Haiinure ero miomnaap u mepuMerp.

4. * B npsimoyronbHO# Tparerun ABCD 6oubiiast 60koBast CTOpOHa paBHa 8 cMm,

yron A pasen 60°, a Beicora BH nemutr ocnoBanme AD momomam. Haiigute muiomans
Tparnemuu.

Koutpoabnas padora Ne 3 (1 u)

K-3 Ypogens 1 Bapuanr 1

1. Hano: A =2B, CO=4,D0O =6, AO =5 (puc. 7.54). Haiitu: a) OB, 6) AC,
BD: B) Saoc, Seop.

2. B tpeyronsauke ABC AB =4 cm, BC =7 cm, AC = 6 cM, a B TpeyroJibHUKE
MNK MK = 8 cm, MN = 12 cm, KN = 14 cm. Haiigure yrisl Tpeyronsauka MNK, ecin £A
=80°, 2B = 60°.

3. [psimast nepecekaet ctopoHsl TpeyroiabHuka ABC B Toukax M u K
cooTBeTcTBeHHO Tak, uTo MKJ||AC, BM : AM =1 : 4. Haligute nepumeTp TpeyrojibHUKa
BMK, ecnu nepumetp tpeyronbaruka ABC pasen 25 cm.



4. * B tpaneuuu ABCD (AD u BC ocHOBaHKE) TUaroHalu MepeceKaroTcs B
touke O, AD = 12 cm, BC =4 cm. Haitnute rutomans tpeyronpauka BOC, ecinu muonaas
Tpeyronsauka AOD pasHa 45 cm?,
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K-3 Ypogens 1 Bapuanr 2

1. Hano: PE|NK, MP =8, MN =12, ME = 6 (puc. 7.55). Haiitu: a) MK; 6) PE :
NK; B) Smpe : SMNK.

2. BAABCAB=12cm, BC=18 cm, £B=70°,aB AMNK MN =6 cm, NK =9
cM, £N = 70°. Haiimute ctopony AC u yron C tpeyronsauka ABC, ecmu MK =7 cm, 2K =
60°.

3. Otpesku AB u CD nepecekatorcst B Touke O tak, uro ZACO = 2BDO, AO :
OB = 2:3. Haiinute nepumetp tpeyroiasauka ACO, ecnu nepumetp TpeyroisHuka BOD
paBeH 21 cwm.

* B tpanennu ABCD (AD u BC ocHoBaHus) iuaroHanu nepecekarotcs B Touke O, Saop= 32
cM?, Seoc = 8 cM?. Haiiute MEHBIIICE OCHOBaHMe Tpanenuu, eciiv 0oJplee u3 HuX paBHo 10
CM.

KonTpoabsHast pa6ora Ne 4 (1 u)

Bapuanm 1

1. bokoBas cTopoHa paBHOOEIPEHHOrO TPEYroJbHHMKAa paBHa
10 cmM, a ero ocHoBaHue 12 cM. Haiinute ero njomanb.

2. buccektpuca yria A napauienorpamma ABCD neiuT CTOPOHY
BC Ha otpe3ku BK u KC, paBHble COOTBETCTBEHHO 8 CM U 4 cM.
HaiiauTte nepumeTp napauieaorpamma.

3. B tpaneuuun ABCD yrnel A v B npsaMmblie. Jluaronans AC —
ouccekTpuca yra A v paBHa 6 cM. Haitaure ruioiiaab Tpaneuuu,
ecnu yron CDA pasen 60°.

4. B okpyXHOCTH npoBeneHbl 1Be xopasl AB u CD, nepecekalo-
uiecs B Touke K, KC =6 cm, AK =8 cM, BK + DK =28 cM. Haitnure
JuimHel BK u DK.

5. KBaapar co CTOpOHO# 8 CM ONMCAaH 0KO0JIO OKpyXHocTH. Haii-
JIUTE TUIOIIANb IIPSAMOYTOJILHOTO TPEYTOJIbHHKA C OCTPBIM yriioM 30°,
BITMCAHHOTO B JAHHYIO OKPYXHOCTb.



9 kjacce

KontponbHan pa6Gorta N2 1 (1 )

Bapuanm I

. Touku E u F nemar COOTBETCTBEHHO Ha cropoHaxXx AD u BC

napanﬂenorpammaABCD npuuém AE = ED BF FC 4: 3

a) BripazuTe BeKTOp EF yepe3 BeKTOPHI m= AB un —AD
0) MosxeT ¥ NIpH KaKOM-HHOYAR 3HAYEHHH X BEIMOJHATHCA
e

pPaBeHCTEBO EF = xCD?

. DBokoBBIe cTOpPOHEI NPAMOYIOJALHON Tpamenuyu paBHEI 15 cMm

u 17 cMm, cpenaaa nuHuA pasHa 6 cvm. Hafimure ocHOBaHHA
Tpanemnun.

Bapuanm IT

. Toura K mnemxutr Ha cropoHe AB, a Ttouka M — Ha cTO-

poue CD mnapannenorpamma ABCD, upuuém AK = KB,
CM:MD=2:5.

a) Bripazure BexTOp ﬁzf qepe3 BEKTOPEI 5=E " ;=E
6) Mooxer 11 IpH KaKOM-HHOYAEL 3HAUEHHH X BEINOJIHATLCHA
paBencteo KM = xCB?

. Ogue w3 yrioB OpAMOYroidbHON Tpamemuu pased 120°,

bonbmias GokoBas cropoHa paBHa 20 cMm, a cpefHAA JNHUHUA
paeHa 7 cm. HailizuTe oCHOBAHWA TpPAIEIIWH.

KoHTponbHaa pabora N2 2 (1 y)

Bapuanm I

—

. Haﬁ,u;z’re KOOPAHMHATEI H [JJIWHY BEKTOpa d, eClIHn

a=-b+ é?, b{3; -2}, ci-6; 2.

. Jaubl KoopauwHAaTEI BepiuH TpeyroabHuka ABC: A(—6; 1),

B(2; 4), C(2; —-2). Hokaxkure, uyro TpeyronsHuK ABC pas-
HoOe/peHHBIN, W HAWAWTEe BLICOTY TPEYroJbHHKA, IIpOBe-
NEHHYI0O W3 BepITUHLI A.

. OxpyxHOCTHL 3ajana ypaBHenmeMm (x—1)>+y®>=9. Hanu-

IUTe YpaBHEHHWE NPAMOI, NPOXOAAINeHd depes eé IEHTp H
mapajjIeJbHOH OCH OPAMHAT.

Bapuaum IT

—

. Haiigumre KoOpmuHATHI W JIJIUHY BeKTopa b, eciu

b=3c—d, ci-3; 6}, d{2; -2}

. Jlaebl KoOOpAWHATHI BepIOHH dYeThIpéxyroabHuka ABCD:

A(—6; 1), B(0; b5), C(6; —4), D(0; —8). llokaskure, |UTO
ABCD — mnpaMoyrolbHHK, W HAWAUTE KOOPAWHATHI TOUKHU
IepecedueHHs ero AuaroHajei.

. Oxpy:xHOCTE B3ajmaHa ypaBHeHUeM (x+1)2 —0—(y —:[2) =16.

Hamumwure YpaBHeHle HPHMOH, HPOXOI[H]J.IBH Hepes ee
.
OeHTp H IapajleJIbHOM O0CH aﬁC]’.I;HCC.



KoHTponbHan pab6orta N2 3 (71 u)

{7

Haiigure yroa me:xpgy ayaom OA U HDOJIOKHTEIbHOH IOIY-
ocsio Ox, ecaum A(—1; 3).

Pemure tpeyroaeaux ABC, ecim /B =30°, 2AC=105°,
BC =32 cm.

Bapuanm I

. Haiigure wocumyc yriaa M Ttpeyroasauka KLM, ecan
K(1; 7), L(-2; 4), M(2; 0).

Bapuanm II

Hatigure yron mexxnay nyuom OB U TOMOMHUTEIBLHONW MOJIY-
oceio Ox, ecau B(3; 3).

Pemure tpeyronsruxk BCD, ecau /B=45°, 2D=60°,
BC = \E CM.

. Haiigure xocummyc yraa A TpeyronbEuka ABC, eciu
A(3; 9), B(0; 6), C(4; 2).

KoHTponbHaa pabota N2 4 (1 y4)

Bapuanm I

. IlepumeTp mpaBUIBHOTO TPEYTOMBHHUKA, BIIMCAHHOTO B OKDYK-
HOCTB, paBeH 45 cm. Hailigure cTOpOHY TTPaBUALHOTO BOCEMH-
YTOJIBHUKA, BIWCAHHOTO B TY K€ OKPYIKHOCTB.

. Haiigure nmomans Kpyra, ecju ILJI0Magb BOUCAHHOTO B OTpa-
HUYHMBAIOIIVIO €ro OKPY:KHOCTE KBajapaTa papHa 72 mm-.

. HaiigmTe nauHy AyTA OKPYMKHOCTH pagpyca 3 CM, eciH eé
rpagycHas mepa paBHa 150°.

Bapuanm IT1

. IlepuMeTp NOPaBUABHOTO IMECTHYTOJBHHUKA, BIIHMCAHHOTO
B OKPYIKHOCTH, paBeH 48 m. Haiimure cTopoHy KBampara,
BIINCAHHOTO B TY K€ OKPY KHOCTE.

. HailigmTe nnwHy OKpY!KHOCTH, €ClIU ILIOMIAAL BIMCAHHOTO
B Heé IMpPaBHJIBLHOTO IIECTHYTOJBHHKa paBHa 7243 cmZ.

. HailiguTe niomans KpyroBoro CeKTOpa, €CJIH TPAAYCHAA Me-
pa ero ayru paeHa 120°, a paguyc Kpyra paeedn 12 cwm.
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