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INOACHUTEJIBHASA 3AIIMCKA

'eoMmeTpusi Kak OJIMH W3 OCHOBHBIX pAa3JeioOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOINNA CBOEH LENbI0 00ECNEeUnTh M3YyYEHUE CBOMCTB M Pa3MepoB (QUIyp, HX
OTHOUIEHWHA M B3aUMHOE  pACIIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMs T€OMETPUM Ha YPOBHE OCHOBHOI'O
oO1ero 00pa3oBaHus 3aKJIIOYAETCA B TOM, YTO OOYYAIOIIMICS YYUTCS MPOBOIUTH
JIOKA3aTeNIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHMS, JOKA3bIBATh
UCTHHHBIC YTBEP)KIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
pacCyXKJleHHs «OT MPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMyIIMpoOBaTh OOpPATHBIE YTBEPKIACHUS.

Bropoil nenpi0 M3yueHUS TEOMETPUU SIBJISETCS MCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA MPU PEIIEHUM KaK MAaTEeMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTPEUAIOUINXCA B peajbHOW ku3HU. OOyyaroummiicss TOMKEH Hay4HUThCs
ONpeAEIUTh TeOMETPUUECKYI0 (DUTYpy, ONMUCATh CIOBAaMHU JaHHBIA 4EpPTEX WU
PUCYHOK, HAWTH TJIOMIAh 3€MEIBHOTO y4acTKa, paCCUUTATh HEOOXOIUMYIO JITTUHY
OTNITOBOJIOKOHHOTO KabOessi Wiu TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOPAsi, BHIYUCIMUTENbHAS JIMHUSA B MU3yYEHUU T€OMETPUHU.
[Ipu pemienun 3amad MPaKTUYECKOTO XapakTepa OOydalOUIUMHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUe MOJEIU  PEaJbHBIX JKU3HEHHBIX CHUTyaluid, MPOBOJIUTH
BBIYKCIICHUS U OLICHUBATDH aJIEKBATHOCTD MOJTYYEHHOTO Pe3yJibTara.

Kpaiine BakHO NOMYEPKUBATH CBS3M T'€OMETPUU C JAPYTMMH y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATh MCIOJb30BaTh OMPEACIICHUS FEOMETPUUECKUX (DUTYP
U TIOHSATUH, IEMOHCTPUPOBATH NPHUMEHEHHE TOJYYEHHBIX YMEHUN B (U3UKE U
TEXHUKEe. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «Bekropbi»,
«Tpuronomerpuueckue cooTHomeHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYueOusiii kypc «l'eomeTpusp» BKIIOYAET CIEAYIOIIHME OCHOBHBIE DPa3zeiibl
comepxanusi: «l'eomerpuueckue Qurypsl M uUX CBOWCTBa», «l3mepenue
T€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTHY,
«Bekrtopsy, «/IBrxkenus miuockoctu», «lIpeodpazoBanust mogoous».

Ha u3yuenue yuebnoro kypca «I'eomerpus» orBoaurcs 204 yaca: B 7 kiacce
— 68 JacoB (2 yaca B Henent), B 8 kinacce — 68 yacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

HauvanbHble nonsatus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buasl
yriioB. BeprukambHble W cMexHbIE yIubl. buccekrpuca yrma. Jlomanas,
MHOI'OYTroJIbHUK. [[apannenbHOCTh M IEPIEHINKYIISPHOCTD NPSMBIX.

Cummerpuunble  Qurypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpuMepbl CUMMETPUH B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOECHHUSI C NOMOIIBIO LUPKYJIS U JUHEHWKHU. TpEyrojbHUK.
Bricora, Menuana, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHMI  TpeyrojipHHKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TNpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBa M MPU3HAKHU NapaJUIeIbHBIX NPAMbIX. CymMMa yIiioB TPEYTOJIbHHKA.
Bremnue yrisl TpeyroiabHuKa.

[IpsmMoyronbHblli  TpeyroapHUK. CBOWCTBO MeAWaHbl NPSIMOYIOJIBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHys3e.  lIpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOBHBIN TPEYTONBbHUK C yIiioM B 30°.

HepaBencTtsa B reoMerpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJibllieM yriie U OOoJibLlell CTOPOHE TPEYroJIbHUKA.
IleprieHIMKYIISAp U HAKIIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yriaa W CEpeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUYEK.

OKpy’>KHOCTb W Kpyr, XOopJa M JHUaMeTp, HUX CBoicTBa. B3aumnoe
PacCIIOIOKEHUE OKPYXKHOCTU U IpsAMOU. KacarenbHas U ceKyllas K OKPY»KHOCTH.
OKpy’»XKHOCTb, BIMCaHHAas B Yrojl. BrcanHas W ONHWCAaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YeteipéxyronbHuku. IlapamnenorpamM, ero nmpusHakyd U cBoMcTBa. YacTHble
Clydad MapajjieorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoiictBa. Tpamemnwsi, paBHOOOKas Tpamerusi, €€ CBOWCTBA U TMPU3HAKU.
[IpsimoyrosibHas Tpanenus.

Meron ynBoenusi menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpEMa O MPOMOPUMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TtpeyroapHukoB, Kodhdumuent moxodus. I[lpusnaku momoOus
TpeyroJbHUKOB. [IpuMeHeHue moqo0us npu peieHuy MpakTUYECKuX 3aj1ay.



CpoiicTBa mmomajaei reoMerpudeckux ¢uryp. DopMmynbl i TUIOMATU
TpeyroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
no100HBIX GUTyYp.

Brruncnenne miomane TpeyroJibHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
PAaKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIjia MPSAMOYTOJBHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. TpuroHomerpuyeckue (GyHKIUU
yriioB B 30, 45 u 60°.

BrniucanHble ¥ UEHTpajbHBIE YIUIBI, YrOJl MEXAY KacaTelIbHOW M XOpIOM.
Yrael  Mexay ~XOopaaMh M CeKyIIMMHM. BrncanHele W OIKMCAHHBIE
YETBIPEXYTOJIBHUKHA. B3auMHOE pacmosiokeHne AByX OKpyxkHocTen. Kacanwme

OKpy>xHOCTel. O0I1IMe KacaTelbHbIE K ABYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yriaoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronbHuUKoOB. Teopema KOCMHYCOB M TEOpPEMa CHHYCOB.
Pemenne mnpakTUyecKMX 3aJad C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CUHYCOB.

IIpeob6pazoBanme momoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpA,  COHANPABIEHHBIE  BEKTOPBI,
IPOTUBOIIOJIOXKHO  HAIlpaBJI€HHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMM HaJ BEKTOpamu. Pa3nojkeHne BEKTOpa IO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTtopa. CKalsIpHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBbI KOOPAMHATHI HA IUIOCKOCTHU. Y PaBHEHUs IPSAMOU U OKPYKHOCTHU
B KOOPJMHATAX, [IEPECECUCHHE OKPYKHOCTEH M HpsIMbIX. MeTo1 KOOpAUHAT U €ro
IPUMEHEHUE.

IIpaBunpHbIE MHOTOYroJIbHMKM. JlnmmHa  OKpyKHOCTH. [I'pamycHas wu
paauaHHasi Mepa yriia, BBIUMCICHUE IJUH Ayr OKpyXHOocTed. Ilmomaas kpyra,
CEKTOpa, CErMEHTA.

JIBM>KEHHS TUIOCKOCTH M BHYTPEHHUE CUMMeTpuH Guryp (3aeMeHTapHbIC
npeactasienus). [TapannensHerii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAIU3alUU €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMyYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHWI, pacCyX ICHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTE€MaTUYECKOW KYJIbTYpPOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMupoBaHHE KYJbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0pOBbS, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  IHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEeKCUU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Ccpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKA MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTEeW UX pelieHus;

8) ampanranus K M3MEHAKINUMCH YCJIOBHAM COUMAJBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 0O0BEKTaX U SIBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelieHUus U JeHcTBUS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIMBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEpPCaIbHbIe y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue 1eMCTBHA:

* BBISABIITh U XapaKTEPU30BATH CYIIECTBEHHbIC MPU3HAKH MATEMaTUYECKHUX
O0OBEKTOB, TOHATHHA, OTHONIICHWH MEXKIYy TMOHATUAMH, (OPMYIHUPOBATH
ONpENCIICHUSI  TOHSTHM, YCTAaHABIMUBATh CYLIECTBEHHBIM  IMPU3HAK
KJaccuuKaIuyi, OCHOBAaHUSA Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO AHAIN3A;

e BOCHpHHHMATh, (OpPMyIHMpOBaTH ©  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE M OTpPHUIATEIIbHBIC, CAWHWYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIC;



BBISIBIISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTHBOpeYHsi B (akTaxX, [IaHHBIX, HAOMIONEHUSX U YTBEPKICHHUSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JieNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUSHHH 110 aHAIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (NIpsIMBbIE W OT
IPOTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC JO0KA3aTeIbCTBA
MaTeMaTU4eCcKnX (DAKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOOIee TMOAXOMANMH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieaoBarTe/IbCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUME MPOTUBOpEeUne, Mpodiemy,
CaMOCTOATENIbHO YCTAHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENNLHO (HOPMYITHPOBATH 0OOOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOACHMS, HCCIEAOBAHMS, OIIEHUMBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TAKXKE BBIIIBUraTh
MPETNOIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ unpopmaumeii:

BBISIBJIAITh HEJIOCTATOYHOCTh M  M30BITOYHOCTh HWH(OpPMAIUHU, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALMIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMH, HWHOM TpauKod H HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATh U POPMYITUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4i, KOMMEHTUPOBATh MOJIYYECHHBIN PE3yiIbTaT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY O00CYXIaeMOW TEMBI,
po0OJieMbl, periaeMoi 3a7auu, BHICKa3bIBaTh UJECH, HAIICJICHHbIC HA TIOUCK
pEIIeHHs, COIMOCTAaBISATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHApy>XKWBaTh pa3jlyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPECTABIATh pe3yJIbTaThl pelieHus 3a/1auu, HKCIIEPUMEHTA,
HCCIIEIOBAaHMs, IPOEKTA, CAMOCTOSITEILHO BBIOMPATh (DOpMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 MPE3CHTAIMA U OCOOCHHOCTEN ay/IMTOPUH;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUYaTbHON
paboTHI PU PENICHNH YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOW pPabOThl, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNINoOBBIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BBITIOIHATH CBOIO YacTh PAaOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOET0 BKJIajJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBePCAJbHbIE YUeOHbIE [1eiiCTBUSA

CaMOOPFaHI/ISaHI/IH:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PEIICHMs 3a1add (WiIu €ro
4acTh), BBIOMpATh CIOCOO pEeUIeHHs ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pELIeHUs MaTEMaTHYECKOM 3a]a4uH;

IPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTMXKEHUS WIM HEJOCTHKEHUS IIElIH,
HAXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJacce OOyYarolIMIiCS TOJYyYHUT CIEAYIOIINE
NpPEAMETHBIE PE3YIbTATHI:

Pacnio3naBaTh W3yueHHbIE TeOMETpUYECKHE (QUTYpBI, ONPEAeNsiATh HX
B3aMMHOE pPacIoJIOKEHHE, H300pakaTb TIeOMETpUYECKHe (Urypbl, BBIMOIHATH
YEPTEKU MO YCIOBUIO 3ahaud. M3MepsATb JMHEHWHBIE W YIJIOBBIE BEIWUYMUHBI.
Pemiats 3a1aun Ha BHIYMCIIEHUE JITTUH OTPE3KOB U BEJTUYUH YTJIOB.

Henate TpyOyr0 OIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH TPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX O00BEKTOB. Paznuuarh pazMepbl 3THX
00BEKTOB IO NMOPSAJIKY BEIMYUHBI.

CTpouTh 4epTeXKU K TEOMETPUYECKUM 3a/1a4aM.

[Tonp30BaThCA TpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOIHLHUKOB MPU PEILICHUH 3a/1a4.

[IpoBOOUTH JOTHYECKUE PACCYXKACHUS C HCIOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaTbCsd NpPU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM  MEAWAHbI, TMPOBEAEHHONM K  THUIOTEHY3€  MIPSIMOYTOJIBLHOIO
TPEYTOJIbHUKA, B PEICHUN F€OMETPUUYECKUX 3a]ay.

Onpenenars napamieabHOCTh IPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymasd. OnpenensaTe napauieIbHOCTh MPSMBIX C IMOMOIIBIO PABEHCTBA
PaCCTOSTHAM OT TOYEK OAHOM MPSAMOM A0 TOUEK APYTOU MPSIMOMU.

Pemrars 3amaun Ha KileTdaroi Oymare.

[IpoBoaUTh BBIYMCICHUS W HAXOAUTH YHUCIOBbIE M OyKBEHHbIC 3HAYCHUS
YyIJIOB B TE€OMETPUYECKMX 3aJadax C HCIIOJb30BAHUEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB W MHOIOYTOJbHUKOB, CBOWMCTB YIJIOB, OOpa3o0BaHHBIX MpHU
MEePEeCEeUEHUH JBYX IMMapajUIeibHBIX MPSAMBIX CeKylled. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXKJECHUE YIJIOB.

Brnanerp mOHSATHEM TE€OMETPUYECKOIO MECTAa TOUYEK. YMETh ONPEACIIATh
OHMCCEKTPUCY yIJla U CEPEIUHHBIN NEPIEHAUKYJIISAP K OTPE3KY KaK F€OMETPUUECKUE
MECTa TOYEK.

@opMyIUpOBaTh OMPEACIEHUS OKPYXKHOCTU U Kpyra, XOpIlbl U JUaMeTpa
OKPY>KHOCTH, TOJIb30BATHCSI X CBOMCTBAMU. ¥ METh IPUMEHSThH 3TH CBOWCTBA MPHU
peleHnH 3aaa4.

Brnanerp NMOHATHEM OINKMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxoauTh €€ ueHtp. [lomb3oBaThes ¢dakTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYTrOJbHUKA IIEPECEKAIOTC B OJHOM TOYKE, M O TOM, YTO CEPECIMHHBIC
NEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOW TOUKE.

Bnagers nonsATHEM KacaTeabHOU K OKPYKHOCTH, IOJIb30BaTHCSI TEOPEMOU O
NEPNEHINKYJIIPHOCTHA KAaCaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUS.



[Tonp30BaThCA NPOCTEUIIMMHU F€OMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATh
UX TIPAKTAYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHHUS C IOMOLIBIO LIUPKYJISI U
JIMHENKH.

K xonimy oOydenuss B 8 KJjacce 0Oyd4aromuiics TMOMYYUT CIEAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUJbBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUEHHUS] MEAHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pELICHUH 3a/ay.

Brnanetrs noHsATHEM CpeIHEN JIMHUU TPEYTOJbHHKA U TpanelUuH, TPUMEHATh
UX CBOWMCTBA NpPHU PELICHUM TeoMeTpuyeckux 3aznad. llomb3oBaTbecs TeopeMou
daneca 1 TEOPEMOMN O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JUIS PEILICHUS
MPaKTUYECKUX 3a/1au.

[TpumeHsTh NpU3HAKY 0J100US TPEYTOJbHUKOB B PEIICHUH T€OMETPUYECKUX
3aaad.

[Tonb3oBaThcs Teopemoi [ludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTH4ecKnx 3agad. CTpPOUTh MaTEMAaTHYECKYyI0 MOJENb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATENIBHO JeaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIME JUTUHBI.

Brnaners mnoOHATHSIMUM CHHYCa, KOCMHyCa W TaHI€HCa OCTPOro yria
NPSAMOYTOJBHOIO TPEyroiabHUKa. [101630BaThCs STUMH MOHATHUSIMU I PELICHUS
IPAKTUYECKUX 3a/1a4.

BeruucnaTes (pazauuHbIMA CIOCOOAMM) IIOIIAb TPEYTOJIbHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX ~ (uryp (mosib3ysicb, TJ€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IprMeHSTh MOTyYEeHHBIE YMEHUS B MPAKTUYECKHUX 3a7a4ax.

Brnanerp NOHATHMAMM BIHCAHHOTO W LEHTPAIBHOrO YIJa, HCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKYyIIMMH) U YIJIe MEXIY
KAacaTeJIbHOM M XOPJIOW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnaners MOHATHEM ONKMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MIPH PEILICHUH 3a/1a4.

[IpuMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOZENH JUISl 3a/1a9 PEATbHOW KM3HH U NPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpUMEHEHUEM NOoA00Us W TPUTOHOMETpUU (TOJB3YACH, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOydeHuss B 9 kJiacce OOyYarOIIMICS TMOJYyYHUT CIECAYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
IOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pELIEeHnE



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JUITMHBI
Y YIJIBI JUIs1 HETaOJIMYHBIX 3HAUEHUH.

[Tonb3oBaThCcst popMyliaMH MPUBENECHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM U1 HAxXO0KJICHUS COOTHOUIEHWH MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYNHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKICHHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTrOJbHUKA («pEIIeHHE TPEyTrOAbHUKOBY»), MNPUMEHITh HUX MpHU
pELIEHUU FeOMETPUIECKUX 3a1a4.

Brnagers moHsTHsAMH — mpeoOpa3oBaHHS  MOAOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB NOJ00HBIX Guryp. [lonb3zoBaThest CBOWCTBAMHU M0100MsI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaXOIUTh YIIBl Y MNOAOOHBIX (uryp.
[IpumeHsTh cBOWCTBa MOMOOMS B MPAKTHUECKUX 3aJadyax. YMETb MPUBOJIUTH
IpUMEPHI TOJTOOHBIX PUTYP B OKPYIKAOIIEM MHUPE.

[Tonp30BaThCA TEOpEMaMU O IPOU3BEICHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

ITonb30BaTbcs BEKTOpaMH, MOHUMAaTh MX I€OMETPUYECKMM M (PU3NUECKUIt
CMBICII, MPUMEHATh HMX B PEIICHUM TEOMETPUYECKHX M (PU3NYECKUX 3adad.
[IprMeHATh CKaNsIpHOE MPOU3BEACHUE BEKTOPOB JUIsl HAXOKICHHUS UIMH U YIJIOB.

[lonp30BaTbCd METONOM KOOPAMHAT HA IIOCKOCTH, IIPUMEHSTH €ro B
pELIEHUH T€OMETPUYECKUX U IPAKTUYECKUX 3aa4.

Brnaners MOHATUSMHM NMPAaBUIBHOTO MHOTOYIOJIBHUKA, IUIMHBI OKPYHOCTH,
JUIMHBI JyTH OKPY>KHOCTH W PaJMaHHON MEpBI yIia, YMETh BBIYMCIATH IUIOIIAJb
Kpyra ¥ ero yacteu. [I[puMeHsTh 1ony4JeHHbIe YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Haxomuts ocu (WM LEHTPBI) CUMMETPUH (UTYp, NPUMEHSTH JBUKECHUS
IIJIOCKOCTH B IPOCTEUIINX CIIydasX.

[IpuMEHATh NONYyUYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENH JUISl 3a/1a9 PEATbHOW KU3HH U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHHEM TMOAO00US M TPUTOHOMETPUYECKHX (YHKIUN (MONb3YysCh, TlE
HE0OXO0IMMO, KAIBKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos D1eKTPOHHbIE
Ne HaumeHoBaHuMe pa3iejioB U TeM KoNTpoIbHELE (undgposbie) Buasbl gesiTe IbHOCTH 00y4aKOIIUXCH € Y4eTOM
n/n | mporpaMmmsl Bcero paBoTsI oOpa3oBaTe/ibHbIE pado4eii mporpaMMbl BOCIMTAHUS
pecypchl
Jwnanor, HanpaBJIEHHBIN HA IIPOSIBIICHUE UHTEPECA K
MPOIIJIOMY U HACTOSIIEMY POCCUICKON
[Ipocreiiime reoMeTpudecKre bu6nuoreka [JOK MaTeMaTUKH, IIEHHOCTHOE OTHOIICHUE K
¢burypsl u ux cBolictBa. 3mepenue 14 https://m.edsoo.ru/7f41 | AOCTUKEHUAM POCCUHUCKHX MAaTEMAaTUKOB U
F€OMETPUUYECKHUX BETMYNH Sele POCCHIICKON MaTEMaTUYECKOM IIKOJIbI, K
HCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX
HayKaX U IPUKIATHBIX cepax
TBopueckast paboTta, HanpaBlieHHas Ha pa3BUTHE
bubnuoreka [IOK CIIOCOOHOCTH K YMOIMOHATILHOMY M 3CTETHYECKOMY
TpeyroasHUKH 22 1 https://m.edsoo.ru/7f41 BOCTIPUATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4,
Sele pelieHu, paccy kX AeH1i, yMEHUE BUIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE
[IpakTuKyM, HalTpaBJICHHbBI HA OCO3HAHUE
bu6moreka LIOK BaXHOCTH MaTeMaTHYECKOTO 00pa30BaHUs Ha
[TapannensHble npsMbie, Cymma . .
14 1 https://m.edsoo.ru/7f41 HNPOTSHKEHUHN BCEU KHU3HU TS yCIIELTHON
YIJIOB TPEYrOJIbHUKA .
SeZe npohecCHOHANBHOM NESTEIbHOCTH U Pa3BUTUE
HEOOXOIMMBIX YMEHUN
PazBuBaromue AMIaKTUYECKUE UTPHI,
bubnuoreka [JOK HalpaBJICHHBIC HA MOBBIIICHUE YPOBHS CBOEH
OKpyXHOCTb U KPYT.
14 1 https://m.edsoo.ru/7f41 | KOMIIETEHTHOCTH Y€pe3 NPAKTUUYECKYIO
I'eomerprueckue nocTpoeHUs
Se2e JESATEIBHOCTh
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I'pynmoBast pabota, HarpaBiieHHast HA OCO3HAHUE
HE0OXOAMMOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUH, B

bubnuorexa [JOK TOM YHcIie GOPMYIUPOBATH UCH, IIOHATHS,
[ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 https://m.edsoo.ru/7f41 TUIIOTE3bI 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIC
Se2e paHee HEeM3BECTHBIX, OCO3HABATH JEUITUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHE
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

Koan4gecTBo 4acoB

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM KoHTpobHbLe (uudpoBbie) Buabl gesiTeJIbHOCTH 00YYAOLIUXCH € Y4ETOM
n/nm | NporpamMmsl Bcero paGoTHI o0pa3oBaTe/bHbIE padouel NporpaMMbl BOCIIUTAHUSA
pecypcsl
bu6nuoreka [JOK VY4eOHbIe CUTYyallMH, HATIPaBIICHHBIC HA AKTUBHOE
1 YeThIpEXyroIbHUKI 12 1 https://m.edsoo.ru/7f41 | yd4acTue B pEIIEHNUN TPAKTHYECKUX 3a/1a4
7el8 MaTeMaTHYeCKOH HaNpaBICHHOCTH
I'pynmoBas paboTa, HalipaBJIeHHAs: HA TOHUMaHUE
Teopema Paneca u Teopema o but6mmoreka [{OK N N
MaTeMaTHYECKOM HayKH Kak c(hepbl ueIoBeUecKoil
2 IIPOMOPLIUOHANIBHBIX OTPE3KAX, 15 1 https://m.edsoo.ru/7f41 .
NeSITEIbHOCTH, ITAIOB €€ pa3BUTHS U 3HAUUMOCTH
M0/100HbBIE TPEYTOJIbHUKH Zel8
JUIS pa3BUTHUS HUBUIN3ALUU
VY4eOHble cUTyalluy, HAlPaBJICHHBIE Ha OBJIAJICHUE
IImomane. HaxoxneHnue miomaaei Bbubmuorexa IIOK SI3BIKOM MaTE€MaTUKHU U MaTeMaTHYECKOM
3 TPEYTOJILHUKOB U MHOI'OYT'OJIBHBIX 14 1 https://m.edsoo.ru/7f41 | KyJbTYypOW KakK CpEICTBOM IIO3HAHUS MUPA,
¢uryp. [nomany nogoOHBIX GuUryp 7el8 OBJIaJICHUE MPOCTEHIIMMH HaBbIKAMH
HCCIIEIOBATENbCKOMN 1EATEIbHOCTU
Pa3BuBaroiue 1uaakTH4eCKUe UIpbl,
HaIPaBJICHHBIE HA NIOBBILIEHUE YPOBHS CBOEH
but6mmoreka [JOK
Teopema IIudaropa u Hauana KOMIIETEHTHOCTH 4Y€PE3 IPAKTUYECKYIO
4 10 1 https://m.edsoo.ru/7f41
TPUTOHOMETPUHU 7618 JeSITENIbHOCTD
e
TBopueckas paboTa, HanpaBJIeHHAs HA Pa3BUTHE
VY1l B OKpy)KHOCTU. Bricannsie u
bu6nmoreka [IOK CIIOCOOHOCTH K 3MOITMOHATILHOMY M 3CTETHIECKOMY
OIHMCAaHHBIE YETHIPEXYTOIbHUKH.
5 13 1 https://m.edsoo.ru/7f41 | BOCHIPHUATHIO MATEMAaTUIECKUX OOBEKTOB, 3ajad,
KacarenbHble K OKpYKHOCTH. . N
N 7el8 peIIeHHIA, pacCyX/ICHUH, yMEHUE BHIIETh
Kacanue okpyxHocTei
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UICKYCCTBE
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Jwnanor HanpaBJIE€HHBIA HA OCO3HAHUE BaKHOCTHU
MaTeMaTHYeCKOro o0pa3oBaHMs Ha MPOTSKEHUH
BCEH JKU3HU /IS YCIENTHOW MPpo¢eCcCHOHATBHOM
JeSITeIbHOCTH U Pa3BUTHEM HEOOXOJAUMBIX YMEHHIMA

bubmuoreka [JOK
[ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 https://m.edsoo.ru/7f41
7el8
OBUIEE KOJIMYECTBO YACOB I10 68

[MPOTPAMME
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9 KJIACC

Koan4gecTBo 4acoB

DJIeKTPOHHbIE Buabl nesite IbHOCTH 00y4AIOLIUXCH C Y4€TOM
Ne HaumeHoBaHue pa3ieioB U TeM KonTpoabHbLe (undgposbie) pa0oyeii NporpaMMbl BOCIIUTAHUS
n/nm | NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcsl
PasBuBaronue 1M1akTU4ECKUE UTPHI,
Tpuronomerpusi. Teopemsl bubmmnoreka [IOK HaIlpaBJICHHBIE HA MOBBIIEHUE YPOBHS CBOEH
| KOCHMHYCOB U CUHYCOB. Pemenue 16 1 https://m.edsoo.ru/7f41 | KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO
TPEyroJbHUKOB al2c JesITeNIbHOCTD
I'pynnosas paboTa, HalipaBiieHHAas HA TOHUMaHUE
[IpeobpazoBanue momo0wus. bubmuoreka [JOK . .
MaTeMaTHYeCKON HayKH Kak cepbl 4eTOBeUeCKon
2 Metpuueckre COOTHOIIEHHUS B 10 1 https://m.edsoo.ru/7f41 N
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
OKPYKHOCTH al2c
JUTSl pa3BUTHUS LIUBWIM3ALUU
VY4eOHble cUTyalluy, HapaBJIeHHbIEC HA OBJIa/ICHNE
Buonuoreka HOK SI3BIKOM MaTEMATUKHA U MaTEMaTHUYECKOM
3 BekTtopsl 12 1 https://m.edsoo.ru/7f41 | KyJbTYypOW Kak CpeICTBOM MO3HAHUS MUPA,
al2c OBJIAJICHUE MPOCTEUIINMH HABBIKAMU
HCCIEA0BATENbCKOM 1eATEIbHOCTU
[IpakTKy™, HaPaBJICHHBIN Ha OBJIAJICHUE SA3BIKOM
bubmuoreka [JOK . .
JlexapToBBI KOOPANHATHI HA MaTE€MAaTHKU U MAaTEMaTUYECKON KyJIbTYpPOH Kak
4 9 1 https://m.edsoo.ru/7f41
IIJIOCKOCTH al2c CPEICTBOM IMO3HAHUS MUpPa
MortuBannonHas Oecefia, HallpaBJIeHHas Ha
[IpaBUNIbHBIE MHOTOYTOJIBHUKHU. bubmmoreka LIOK LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUAM
5 JInmuHa OKpy»XKHOCTHU U IUTIOLIAb 8 https://m.edsoo.ru/7f41 | POCCUNUCKUX MAaTEMATUKOB U POCCUICKOM
Kpyra. Beruncienue miomaaen al2c MaTeMaTUYECKOU LIKOJIbI
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TBopueckas paboTa, HanpaB/IeHHAas Ha Pa3BUTHE

Buonuoreka LHOK CIIOCOOHOCTH K 3MOIMOHAIBHOMY U 3CTETUYECKOMY
JBHKEeHUS MIOCKOCTH 6 https://m.edsoo.ru/7f41 BOCIIPHUSATHIO MAaTEMaTHYECKUX O0OBEKTOB, 3a]1a4,
al2c peuIeHu, paccy AeHuil, YMEHUE BUJIETh
MaTeMaTUYeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE
Jwnanor HanpaBJIE€HHBIA HA OCO3HAHUE BaKHOCTHU
bubnuoreka [JOK
[ToBTOpEeHME, 0600IIEHNE, MaTeMaTH4eCKOro 00pa30BaHus Ha MPOTHKCHUN
N 7 https://m.edsoo.ru/7f41 . N o
CHCTEMAaTHU3alNs 3HAHUI 12 BCEH JKU3HU I YCIENTHOW Mpo¢eCcCHOHATBHOM
alzc o
NEeSITeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE pe3yJabTaThl 0CBOCHUS] OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTarta
6 I'eomertpus
Pacrio3naBaTh M3y4EHHBIE T€OMETpUYECKUE (UTYPBI, OMPEHENATh UX
B3aMMHOE PpAaCIOJIOXKEHHE, H300pakaTh TeOMETpUYECKHe (QUrypHl,
6.1 BBIIIOJIHATh YEPTEKU MO YCIOBUIO 3a1aud. M3Mmepsarb JNHHEHHBbIE U
YIJIOBBIE BEIMYMHBI. Pemars 3aaun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJINYUH YTJIOB
Henate rpyOyto OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B
6.2 peambHOM KHM3HH, pa3MEpoB MPHUPOIHBIX OOBEKTOB. Paznnuarh
pa3Mepbl ITUX OOBEKTOB 10 MOPSAKY BETUUHHbI
6.3 CTpOoUTh YEPTEXKH K TEOMETPUUECKUM 3a7a4am
[Tonb30BaThCs MpU3HAKaMU PaBEHCTBA TPEYTOJLHUKOB, UCIOIb30BaTh
6.4 NPU3HAKU U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJILHUKOB IIPU PELICHUN
3aj1a4u
65 [IpoBoAMTH  JIOTMYECKHE  pPACCY)KIEHUS  C  HUCIOJIb30BAaHUEM
' r€OMETPUYECKUX TEOPEM
[Tonb3oBaThcA MIpU3HAKaMU paBeHCTBa MPSAMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBONCTBOM MEAMAHbI, NPOBEAEHHOW K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIEHUU T€OMETPUUECKUX 33124
Onpenenars NapauieIbHOCTh MPSAMBIX C IOMOIIBK YIJIOB, KOTOpBIE
6.7 oOpa3yer ¢ HUMM cekylias. OnpenensaTe NapaieIbHOCTh HPSAMBIX C
' MMOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSMOW A0 TOYEK
JIpYyrou npsamou
6.8 Pemiate 3a1a4un Ha KieT4aToi Oymare
[TpoBOIUTH BBIUUCIEHUS W HAXOIUTh YHCIOBbIE M OYyKBEHHBIE
3HaYeHUs] YIJIOB B TIEOMETPUYECKHX 3a/JayaX C HCIHOJIb30BaHUEM
6.9 CyMMBI YIJIOB TPEYIOJbHUKOB U MHOI'OYTOJIBHMKOB, CBOWCTB YIJIOB,

06pa3OBaHHBIX npu IMepeCCUYCHNU MABYX IMapaUICIIBHBIX IIPAMBIX

CCKYH_ICI\;I. Pemiate MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHUC YTIJIOB




6.10

Bnagerp mNOHATHEM TEOMETPUYECKOIO MeCTa TOYeK. YMETh
onpenensaTh OUCCEKTPUCY yIila W CEePEeIUHHBIM NEepHeHIUKYyIsp K

OTPE3Ky KaK T€OMETPUIECKHE MECTa TOUEK

6.11

@opMynHMpOBaTh ONPEICICHUS OKPY)KHOCTHM M Kpyra, XOpAbl H
JUaMeTpa OKPY)KHOCTH, IIOJIb30BAaTbC HUX CBOWCTBAMHU. YMEThb

IIPUMEHSATDH 3TU CBOMCTBA IIPU PEIICHHUHU 3a1a4

6.12

Bnagers NOHATHEM OINMCAaHHOW OKOJIO TPEYroJbHHKA OKPY>KHOCTH,
yMeTh HaxomuTh e€ 1eHtp. I[lonb3oBaTthest (akTamMu O TOM, HYTO
OMCCEKTPUCHI YTIIOB TPEYTroOJIbHUKA NIEPECEKAOTCS B OJTHOM TOUKE, U O
TOM, YTO CEpEAMHHBIE NMEPHEHAUKYJSIPBl K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

Biagers mOHATHEM KacaTeIbHOW K OKPYXKHOCTH, I10Jb30BaThCs
TEOPEMOM O TEPHNEHIUKYJISIPHOCTH  KacaTeJIbHOM UM  paauyca,

MIPOBEIEHHOI0 K TOYKE KaCaHUs

6.14

ITons3oBaThCs HpOCTCI‘/’II_HI/IMI/I TCOMCTPUIYCCKUMU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I'-IeCKI/Iﬁ CMBICJI

6.15

HpOBO)II/ITI) OCHOBHBIC T'C€COMCTPHYCCKUC TIIOCTPOCHUA C IIOMOLIBIO

LUPKYJISA U JIMHEHKH

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIC BUbI IIeTbI];)éX}’l"OJ’II)HI/IKOB, HUX J3JIEMCHTHI,

MMOJIB30BaThLCS UX CBOMCTBAMHU IMpu pCUICHUH TCOMECTPUUCCKUX 3a1aYd

6.2

HpI/IMCHHTB CBOMCTBA TOYKH nepeceucHuss MEanaH TpPCYyroJibHUKa

(meHTpa Macc) B peIICHUH 3a7a49

6.3

Brnaners noHsTHEM CpenHEH JIMHMM TPEYTOJIBHUKA M Tpaleluu,
IPUMEHATh HUX CBOMCTBA IPU PEIIEHUU TI'E€OMETPUYECKHX 3azad.
[Tons3oBatbest Teopemoit Paneca U TEOPEMOW O NMPONOPLHUOHATBHBIX

OTpPE3KaX, MPUMCHATD UX IJIA PCHICHUS IPAKTHUYCCKUX 3a1a4




6.4

[IpuMmeHsTh TNpU3HAKM MOAOOUS  TPEYrOJbHUKOB B  PELIEHUU

TCOMCTPHUYCCKUX 3aaaY

6.5

[Tonws3oBatbest Teopemoit [Iudaropa st penieHns reoMeTpuuecKux U
OpakTHUeckux 3aaad. CTpouTh MaTeMaTHUYeCKyl0 MOJENIb B
IIPAKTUYECKUX 3a/adax, CaMOCTOSATENIBHO JE€JIaTh YePTEX U HAXOOUTh

COOTBECTCTBYIOIINEC NJINHBI

6.6

Brnagers moHsTHAMU CHUHYCa, KOCHMHYCa MW TaHICHCAa OCTpPOro yria
NpAMOYI'OJIBHOTO TPCYroJbHHKA. Ilons30BaTbCA 3TUMU TOHATHAMH

AJId pCHICHUS IMPAKTUYCCKUX 3adayd

6.7

Boerancnsare (pasnudHbIME  cioco0aMu) TUIOMIAs TPEYroJlbHUKA U
IO  MHOTOYTOJBHBIX (uryp (monw3ysich, TAe HEOOXOIUMO,
KaJIbKyJIATOpOM). IIpUMEHATh MOJIy4eHHbIE YMEHHUS B IPAKTHUECKUX

3aJa4ax

6.8

BirageTe NOHATUSAMH BIMCAHHOTO M LIEHTPAJIBHOTO yTJia, UCIIOJIb30BaTh
TEOpEeMbI O BIMCAHHBIX yIJax, yriax MexXIy XopAaMu (CeKyIIMMH) U
yrjle MEXIy KacaTelIbHOM M XOPJIOH NPH PEHIEHUH I'€OMETPUUYECKHX

3aaad

6.9

Brnagerr mnoHATHEM OIHMCAHHOIO LIE?T]':;IpéXyl“OJ'H:HI/II(El, IMPUMCHSTDH

CBOMCTBA OIMCAHHOT'O ‘-IGTBIpéX}’FOJ'II)HI/IKa IIpU pCUICHUH 3aaa4

6.10

[IpuMeHATH mONMy4YeHHBIE 3HAaHUS HA IPAKTHKE —  CTPOUTH
MaTeMaTU4YeCKUEe MOJCIH I 3a1a4 PEAJbHOM JKU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHHUS C [PUMEHEHHMEM 1oxo0us U

TPUTOHOMETPHH (MOJIB3YSACH, TJI€ HEOOXOAUMO, KAIbKYISTOPOM)

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAXOAUTh C UX
IIOMOULIbIO PA3JINYHBIE DJIEMEHTHl IPSIMOYIOJIBHOIO TpPEYrOJIbHHUKA
(«pemieHue  MPSMOYTOJbHBIX  TpeyroibHHKOB»). Haxomuts  (c

IIOMOIIBIO K&HLK}’J’IHTOpa) JUIMHBI 1 YTJIbI IJIA HEeTAaOJIMYHBIX 3HAUCHHUI




6.2

[Tonp3oBaThCs dbopmynamu MpUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJIsi HAXOXACHUS COOTHOIICHUMN

MCIKAY TPUTOHOMCTPUUICCKUMU BCIIMYNHAMU

6.3

Hcmons30BaTh TECOPEMBI CHHYCOB M KOCHHYCOB MJId HaXOXIACHUA
Pa3JIMYHbIX 3JICMCHTOB TPCYI'OJIbHUKA («pemeHne TpeyTOJ'IbHI/IKOB»),

IIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnagers moHATHAMH TpeoOpa3oBaHUS MOAOOMS, COOTBETCTBEHHBIX
AIIeMEHTOB MOA00HBIX ¢uryp. Ilomp3oBaThCs CBOWCTBAMHU MOAOOMS
MPOU3BOIBHBIX (UTYP, YMETh BBEIYHUCIAThH JJIUHBI M HAXOIUTH YTIIBI Y
nogo0HbIX (uryp. [IpuMeHsTH CBOMCTBA MOAOOHS B MPAKTHYECKUX
3ajayax. YMeTh TPUBOAUTH MPUMEpPbl MOAOOHBIX (Quryp B

OKpYXarolleM MUpe

6.5

[Tonp30BaTbcss TeOpeMaMH O TPOW3BEICHHH OTPE3KOB XOpH, O

MMPOU3BCACHUUN OTPE3KOB CCKYINX, O KBaApaTEe KacaTeJIbHOMI

6.6

ITons30BaThCs BCKTOpaMH, IIOHHUMATb HX FeOMeTpI/I'—IeCKI/Iﬁ n
(1)H3quCKHﬁ CMBICJI, IPUMCHATb HMX B PCIICHHUU I'COMETPHYCCKUX H
(I)I/I3I/ILICCKI/IX 3azaad. HpI/IMCHHTB CKaJIIpHOC TPOU3BCIACHUC BCKTOPOB

AJI1 HAXOKACHUA OJIMH U YITIOB

6.7

ITonp30BaThCa METOAOM KOOpAUHAT Ha IINIOCKOCTHU, TPUMCHATL €TI0 B

PCIICHUN TCOMECTPUUCCKUX U MPAKTUYCCKUX 3a/1av

6.8

Biagers NOHATHUAMU  IPAaBUIBHOIO  MHOIOYI'OJIBHHMKA,  JJIMHBI
OKPY’KHOCTH, [UIMHBl AYTM OKPYKHOCTM W paJuaHHOM MeEphl yIia,
YMETb BBIUMCIATH IUIOIIAJAb Kpyra U ero dacreu. IlIpumensarts

MOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJavdax

6.9

HaxonuTh ocu WM IEHTPHI CAMMETPHH (PUTYpP, TPUMEHSTD JIBUKCHUS

IJIOCKOCTH B MPOCTEHIINX CIIydasx

6.10

[IpuMeHATh TOJIy4YEHHBIE 3HAHMS HA IPAKTUKE — CTPOUTh
MaTeMaTHYeCKUe MOJENU JUIsl 3a]a4 peajbHON JKU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIUYUCICHUA C M[PUMEHEHHMEM monodus u
TPUTOHOMETpHUECKUX (GYHKIUN (MOJB3ysCh, TAE HEOOXOIAMMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kopn IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
HavanbHble noHsTus reometpun. Touka, npsimasi, OTPE30K, Jyd. Yrois. Busl
6.1 yrioB. BeprukaneHble M CMexHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOTOyrojbpHUK. [[apaninenbHOCTh U NEPHEHANKYISIPHOCTD MIPSIMBIX
6.2 Cummerpuunble  (urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' [TprMepbl CHMMETPHUH B OKPYKAIOILIEM MUPE
63 OcCHOBHBIE TIOCTPOEHMSI C NOMOUIbIO LUPKYJS M JIMHEHKU. TpeyrojbHUK.
' BricoTa, Mmenana, OuccekTpuca, uX CBOMCTBA
64 PaBHOOenpeHHBII W  PAaBHOCTOPOHHUU  TpeyrojbHUKH. HepaBeHCTBO
' TpPEYroJbHUKa
6.5 CpoiicTBa W TpHU3HAKU paBHOOEIPEHHOro TpeyrojabHUKa. [Ipu3HaKu
' paBEHCTBA TPEYTOJbHUKOB
6.6 CBolicTBa U MPU3HAKK NapalieabHbIX OpsIMbIX. CyMMa YIJIOB TPEYroJbHUKA.
' BuemiHue yribl TpeyrojibHUKa
[IpssMmoyronbHbld  TpeyrojbHUK. CBOHCTBO MeAMAaHbl IPSIMOYTOJBHOIO
6.7 TpEyrojbHUKa, MpOBEIEHHOW K runoreHyse. [lpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [IpsIMOYTroNIbHBIN TPEYTrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OojbieM yrie W OOoJbIIeil  CTOpOHE
TpeyrojbHuKa. [leprenauKysp U HaKJIOHHAs
6.9 I'eomerpuyeckoe MecTo TOYeK. buccekrpuca ymma U cepeaUHHBIN
' MEPHEHAUKYIISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
OKkpyXHOCTb W Kpyr, XopAa U JuaMmeTp, HuX cBoilcTBa. Bzaumuoe
6.10 pacrojIOKEHUE OKpPYKHOCTH M mnpsaAMor. KacarenbHas M cekymas K
OKPYXHOCTHU
611 OKpy’XHOCTb, BIUCaHHas B yroj. BmucaHHas W omucaHHas OKpPYXHOCTH

TPEyToJIbHUKA




8 KUIACC

Kopn IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 I'eomerpus

6.1 YeteipéxyronbHuku. [1apamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpssMmoyronpHUK, poMO, KBaApaT, UX MPU3HAKUA U CBOHWCTBA

63 Tpaneuus, paBHOoOOKas Tpaneuus, e€ cBoCTBa U npu3Haku. [IpsmoyroiabHas
' Tpaneuus

64 Meron ynsoenus Menuansbl. LlentpanbHas cummerpus. Teopema Paineca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUU TPEeyrojibHHUKA U Tpanenuu. LlenTp Macc TpeyrosibHuKa

6.6 [Tonobue TpeyronbHUKOB, KodpduuueHt mnonodbus. IlpusHaku nomodus
' TpeyroyibHUKOB. [IpuMeHeHre noJooust MpH peleHNH NPakTHYECKUX 3a/1a4
6.7 @opmynbel AN IUIOMIAAU TPEYrojibHUKA, TMapajienorpamMMa, pomba u
' Tpaneuuu

6.8 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOMIAJCH
' MoA0OHBIX uryp

6.9 Brruucnenue miomanei TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYaTOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHUH
' MIPAKTUYECKHX 3aja4

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yrjia MHpSMOYTOJbHOTO TpPEyroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. [pUTOHOMETPUYECKUE
¢ynxun yrios B 30°, 45° u 60°

610 BnucanHble M LEHTpalbHBIE YIJIbI, YIrojl MEXAY KacaTeabHOW U XOpAOH.
' VYTIubl MeXAYy XOpJaMu U CEKYLIUMU

6.13 Brniucannsie 1 onvcaHHbIE YETHIPEXYTOJIBHUKHI

6.14 B3anmHoe pacnonoxkeHue IBYX OKpyx)HocTei. Kacanue OKpy HOCTEH.

OOu1re KacaTenbHbIE K IBYM OKPYXHOCTSIM




9 KUIIACC

Kopn IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpus
61 Cunyc, kocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronpHUKOB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB. Perienue
6.2 IIPAKTUYECKUX 3alad C MCIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [To1odre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o0 npous3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB
' CEKYILHX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
Bextop, nmmmHa < (MOAynb) — BEKTOpa,  COHANpPaBlI€HHBIE  BEKTOPHI,
6.5 IIPOTUBOIOJIOKHO  HANpPAaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTODPOB,
' PaBEHCTBO BEKTOPOB, OIEpalliy HaJl BeKTopamu. Pa3noxkeHue BeKTopa Mo JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE UL
' HaXO0X/IEHUS JUIUH U YTJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHMS INPSMOM M OKPY’KHOCTHU B
6.7 KOOpJMHATAX, IEPECCUCHNE OKPYKHOCTEN U MPSAMBIX. MeTon KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JlinHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIiia, BBIYUCICHUE JUIMH JyT
' OKpY>KHOCTEH
6.10 [Imomane kpyra, cekropa, CerMeHTa
611 JIBIDKEHHSI TUIOCKOCTH ¥ BHYTPEHHHE CHUMMETpHH QUryp (dJIeMeHTapHbIC
' npencrasienus). [lapannensusiii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
Oomepaly HaJl MHOXECTBAMH;, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, UK, MPUMEHITh MX HpPU PEIICHUU
3a[a4; YMEHHE HCIIOJIb30BaTh TpapruecKoe MPEICTaBICHUE MHOXKECTB
JUISL OMTUCAHUS peajbHBIX MPOIECCOB U SBICHUM, MPU PELICHUH 3a7a4

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIPENCICHUE, aKCHOMa, TEOpeEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTH IIPUMEPbl U KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHHUI

YMeHne ornepupoBaTh MOHATHSIMHU: HATypaJIbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJIbHbIX YHUCEN, MPU3HAKU
JIETUMOCTH, IIeJIOE€ YHUCIIO, MOMAYJb 4YhcCia, OOBIKHOBEHHAs APoObh W
JOecsATUYHAs IpoOb, CTAHIAPTHBIN BUJ 4YHCIa, PallMOHAIBLHOE YHUCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apU(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBaTh U
YHOOPSIOYMBATh YHWCIA, MPEACTABIATH YHCIA Ha KOOPAUHATHOU
NpsIMOM, OKPYTJIATh YHUCIA; YMEHUE JeNaTh MNPUKHUIKY U OLICHKY

pe3yJibTaTa BBIYMCIECHUM

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(MeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOWJICH, ajaredpandeckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIIOJHATH PACUYETBI MO (opMysaM,
npeoOpa3oBaHus LEJbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHAMM, Pa3IOKEHHE MHOTOYJICHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJApaTra CYMMbI U Pa3HOCTU




YMeHHe onepupoBaTh NOHATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C
ONHOM IIEPEMEHHOH, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; yMEHUE peulaTh JMHEHHBbIE M KBAaJAPATHBIE ypAaBHEHUS,
NpOOHO-pallMOHATIBHBIE YPABHEHUS C OIHON MEPEeMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHUH, JUHEHHbIE HEPABEHCTBA M UX CHCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IPU PEIIECHNUHN 3a]1a4 U3 JIPYTUX NPEeIMETOB
U TPAKTUYECKUX 3a7ad; YyMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IIOCKOCTh ISl M300pa)KeHHsl peleHuit

YPaBHEHHI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: QYHKIHMSA, rpaduk GyHKIUH, HYIH
byHKIMH, MIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, YyOBbIBaHWS, HaWOOJbIIEC M HAWUMCHBIICEC 3HAYCHUS
byHKINY; yYMEHHE OIIepUPOBAThH MOHATUSAMH: npsiMast
NPOTIOPIIMOHATIBHOCTD, JTHHEHHAsT (PYHKIUS, KBaapaTu4Has (yHKIIHSA,
oOpaTHasi TPOMOPIHMOHAILHOCTh, TMapaboiia, TUrepoosia; yMeHHUe
CTpOUTH TpaduKu GYHKINH, HCIIOIB30BaTh IPa(UKH JUIs OTPEICICHUS
CBOMCTB TIPOIIECCOB M 3aBUCUMOCTEH, ISl pElICHHs 3a7ad U3 APYTUX
y4eOHBIX TIPEJAMETOB W PEANTbHOW KH3HH, YMCHHE BBIPAXKATh

dbopMyIilaMy 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHne OIICpHUPOBATH IIOHATUSAMU: II0CJIEAOBATCIIbHOCTD,
apudMeTHueckass M TeoMeTpUYecKas  MPOrpeccHH;  yMEHHE
HCIIOJIb30BaTh CBOWCTBA IOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
oO0I1ero 4jieHa MpH pelleHUuH 3aj4ad, B TOM YHUCIE 3a7ad U3 APYrux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

VYMeHue pelaTh 3aJaud pa3HbIX TUIOB (B TOM YHCIIE€ HA HPOLEHTHI,
JNOJAM W YacTH, JBWXKEHHE, paboTy, LEHy TOBApOB U CTOMMOCTb
HOKYIIOK U YCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIPaBJICHUS JIUYHBIMU U
CeMEWHBIMU  (HUHAHCAMH); YMEHHE  COCTABIIATh  BBIPAKCHHUS,
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBbl II0 YCJIOBHUIO 3a/Jayu,
UCCIIEIOBaTh MOJTYYEHHOE PEIICHHE W OIICHHWBATh IMPABIONOJI00HOCTH

MOJTyYEHHBIX Pe3yIbTaTOB




YMeHue onepupoBath NOHATUAMU: QUTYpPA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOIOyToJbHHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJIbHUKH, HPSIMOYTOJIbHBIN TPEYrojJbHUK,
Me/nuaHa, OMCCeKTpUca M BbICOTA TPEYTOJbHUKA, YETHIPEXYTOJNBHUK,
napajuiesiorpaMM, pomO, TpSIMOYrOJIbHUK, KBaJapar, Tpamerus;
OKPYXHOCTb, KpYT, KacarejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢durypamu; ymMeHue pelaTh 3ajadyd, B TOM YHCJIE€ U3 MOBCEIHEBHON
JKU3HU, Ha HAXO0XKJIEHUE TeOMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp U (paKkToB

10

YMeHne omnepupoBaTh IMOHSATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh U INEPHNEHAUKYJISAPHOCTh INPSMBIX,
yrol MEXAYy MpsMbIMU, HEPIEHIUKYJSp, HAKIOHHAs, MPOEKLUs,
nogobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M TNPSAMOW; YMEHHE DPACIIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamieNbHOCTh U MEPHEHIUKYIIIPHOCTh MPSMBIX B

OKPYXKAIoIIeM MHpPE

11

YMeHue omnepupoBaTh IOHSTUSAMM: JUJIMHA, PACCTOSHUE, YIoll
(BeMMYMHA yTJla, CUHYC U KOCHUHYC yIja TPeyrojbHHKa), IJIOLIa]b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KaIOILEM
MHUpE; yMEHHE TMpUMEHATh GOpMyIbl MEepUMeTpa U  IUIOIIAIU
MHOTOYTOJIHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIaAN Kpyra, oObema
NPSIMOYTOJIBHOTO MapajuIeNIeNIUIe1a; YMEHHE NPUMEHITh IPU3HAKU
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyroOJIbHHKA,
teopemy Iludaropa, TpuUroHoMeTpuuecKHe COOTHOUICHHS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, IO

12

YMmenue u3zo0pakaTh IUIOCKME (UIYypl W UX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYyKH, C TMOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MWIIHU

CHUMBOJIbBHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  IHOHATHSAMHU:  HPSAMOYTOJIbHAasE  CUCTEMA
KOOpJIMHAT, KOOpPAWHATBI TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BENICHNE BEKTOPA HA YHCIIO0, CKATSPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBl U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M pEIIeHus 3ajJad, B TOM YHUCIE U3 JPYruX Yy4eOHBIX

MMpeaAMETOB U peanLHoﬁ KHN3HU




14

YMeHrne omnepupoBaTh TOHITHUSMHU: CTOJOMKOBBIE H  KPYTrOBBIE
auarpamMmbl,  TaOmuIBl, cpenHee — apudMeTHdyeckoe, MeHaHa,
HauOoblllee M HAUMEHbLIEE 3HAYEHHS, pa3MaxX YHCIOBOro Habopa;
yMEHHE U3BIEKaTb, HMHTEPIPETUPOBATH M  MPeoOpa3OBHIBATH
uH(opMaIMio, TPEACTABICHHYIO B TaOJMIlaX M Ha JguarpaMMax,
OTPaXXaloILly0 CBOMCTBA M XAPAKTEPUCTUKU PEANBHBIX ITPOLECCOB U
SABJICHUW, YMEHHME pacrno3HaBaTh M3MEHYMBBIC BEJIUYHUHBI B

OKpY>arolleM MUpe

15

YMeHue omnepupoBaTh MOHATHAMU: CIy4YaWHBIH ONBIT (CIy4aiHbIHA
AKCIEPUMEHT), D3JIEMEHTapHOE COObITHE (JIEMEHTApHbI HCXO0.)
CJIy4alfHOI'O OIbITa, CIy4aHOE COOBbITHE, BEPOSITHOCTb COOBITHS;
YMCHUEC HaXOAWUTb BECPOATHOCTU cnyqaﬁHHx COOBITUH B OIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMM; YMEHHE pellaTh
3aJa4d METOJO0M OpPraHM30BAaHHOIO Iepedopa M ¢ HUCIOJIb30BAaHUEM
NpaBUIa YMHOXEHMS; YMEHHE OLCHMBATh BEPOATHOCTH pealbHbIX
COOBITUM M SIBJICHMH, NMOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXAalOLIEM MHUPE M B OKHU3HH;
3HAKOMCTBO C IIOHATHEM HE3aBHCHMBIX CO6BITPII>1; 3HAaKOMCTBO C

3aKOHOM OOJBIIMX YHCET U €r0 POJIBIO B MAaCCOBLIX SABJICHHAX

16

YMeHue BBIOMPATh MOIXOANIUN W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KU3HH, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MaTEMAaTHKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJbTAThI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HayKH, MPUBOAUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna u BEIYUCICHUS

1.1 Harypanbnbie u nensie yncna. [Ipu3Haku Je1MMOCTH HEIbIX YUCE

1 OOBIKHOBEHHBIE U JECATHYHBIE  JpoOM,  TPOLEHTHI, OCCKOHEYHBIC
' nepUOANYECKHUE IpooH

3 PammonaneHpie  uuciaa. ApudMeTHuecKkwe OmNepanud ¢  panuoHATbHBIMHU
' YHUCIIaMU

14 HevictBurenpHble uncia. ApudMmeTHUYecKrne Omnepalnuu ¢ JACHCTBUTEIbHBIMHU
' YHUCIIaMU

s [IpubnmxEéHHbIC BBIUMUCICHUS, TMPABWIA OKPYIJICHHS, MPUKHUIKA W OLIEHKa
' pe3yJibTaTa BBIYMCICHUM

2 AnrebpanuecKue BHIPAKECHHUS

2.1 bykBeHHbIE BbIpaXKeHUS (BBIPAXKEHHS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM mokazaTtesneM. CTENeHb C pPAMOHAIBHBIM ITOKa3aTeIeM.
' CBolicTBa CTENEHU

2.3 MHorouIeHBI

24 Anrebpanueckas 1poob

55 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. evictBus c
' apuMeTHUECKUMHU KOPHSIMH HaTypaIbHOU CTETICHH

3 VYpaBHEHUS 1 HEPABEHCTBA

31 Henbie u napoOHO-paroHanbHbie ypaBHeHHs. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHUH

39 Lensie u apoOHO-parmoHanbHBIE HEepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4

4 YucnoBble OCIEI0BATEILHOCTH

4.1 ITocaemoBaTeabHOCTH, CIIOCOOBI 3aaHUSs IT0CJIEA0BATEILHOCTEN

42 ApudmeTrndeckass U TreoMmeTrpudeckas mporpeccun. Dopmyra  CIOKHBIX

MPOLIEHTOB




DyHKIMHU

Oynkuus, crnocodsl 3amanHus ¢QyHkuumu. ['padux  ¢ynkumu. OO6nacts

ornpezesieHuss 1 MHOKeCTBO 3HaueHul pynkunu. Hynu ¢pynkuuu. [IpomexyTku

5.1 3HAKOTIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMUA. MaKCUMyMBbl H
MUHUMYMBbl (QyHKuuu. HaunOonblliee W HavMeHbIllee 3HaUY€HHWE (PYHKIMH Ha
IIPOMEXKYTKE

6 Koopaunatsl Ha NpsMO U TJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTU

7 I'eomeTpus

7.1 I'eomerpuueckue Gpurypsl u ux cBoicTBa

7.2 TpeyronbHuK

7.3 MHOroyroiabHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepenune reoMeTpu4eCKuX BEIMYHUH

7.6 BekTopsl Ha II0CKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuxka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* 'eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomiues C.b. u

npyrue, Akimoneproe obmectBo «M3natenbctBo «IIpocBenienner

* PaGouas TeTpanp no reomerpun: 7 kiacc: k yueouuky JI.C. AtanacsiHa u ap.
«I"eometpust 7 — 9 knacce» / FO.A. I'maskos, I[1.M. Kamaes. — M.: «Dx3amen»

* JluakTuyeckue MaTepuaibl o reoMeTpuu: 7 kiace: k yueonuky JI.C.
Atanacsina u ap. «['eometpust 7 — 9 knaccel» / H.b. MenbaukoBa, I'.A.
3axapoBa. — M.: I31aTenbCTBO «IK3aMEH
» PaGouas terpanp mo reomeTpun:8 kiace: K yaeouuky JI.C. AtaHacsHa u ap.
«I'eometpust 7 — 9 knaccoel» / FO.A. I'naskos, I1.M. Kamaes. — M.:
N3paTenscTBO «OK3amMeEn»

* JluakTuyeckre MaTepuaibl Mo reomeTpuu: 8 kiace: k yueonuky JI.C.
ATtanacsina u ap. «['eometpust 7 — 9 knaccel» / H.b. MenbHukoBa, I'.A.
3axapoBa. — M.: I31aTenbCTBO «IK3aMEH

» PaGouas tetpanp mo reomerpun: 9 kiacc: k yueonuky JI.C. AtanacsHa u ap.
«T"eometpust 7 — 9 xkmaccen» / FO.A. I'mazkos, [1.M. Kamaes. — M..:
N3parenbcTBO «OK3aMEH»

* JIlumakTuyeckue MaTepuaisl mo reometTpun: 9 kiace: k yueouuky JI.C.

Artanacsana u ap. «I'eomerpus 7 — 9 kiacce» / H.b. MenbnukoBa, I'.A.



3axapoBa. — M.: 3naTenbcTBO «IK3aMEH

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

* 'eomeTpus. COopHUK pabouux nporpamm. 7 — 9 kmaccel: mocodue s
yuuTenen o01eodpa3oBaTesIbHbIX OpraHu3aluil / aBToOp-cocTaBuTeb T.A.
bypmucrposa. — M.: IIpocseienue

* Kontponbhbie paboThl o reomeTpun: 7 kiacc: k yueOnuky JI.C. Atanacsina
u ap. «['eomerpus 7 — 9 xknacce» / H.b. MenbaukoBa. — M.: 3naTenscTBO
«IK3aMeH»

* Tector mo reometpun: 7 kiacc: k yaueOnuky JI.C. AtanacsiHa u ap.
«I'eomerpust 7 — 9 knacce» / A.B. ®apkoB. — M.: M3garenscTBO «OK3aMEH»

* Konrponbhbie padboThl o reomeTpun: 8 kinacc: k yueOHuky JI.C. Atanacsina
u ap. «'eomerpus 7 — 9 knacce» / H.b. MenpHukoBa. — M.: «9kx3amen»

* Tectol o reomerpuu: § kiacc: k yueOHuky JI.C. Atanacsina u ap.
«I"eometpust 7 — 9 xnaccel» / A.B. @apkoB. — M.: U3garenbcTBo «OK3aMeH»

» KontponbHbie paboThl o reometpun: 9 kinacc: k yueOnuky JI.C. Atanacsina
u ap. «'eomerpust 7 — 9 xnmacce» / H.b. MensaukoBa. — M.: M3gaTenbcTBO
«JK3aMeH»

* Tectrl mo reomeTpuu: 9 knacc: k yueOnuky JI.C. AtanacsHa u ap.
«I"'eometpus 7 — 9 knaccel» / A.B. @apkoB. — M.: 3naTenbcTBO «IK3aMEH

 PaGouast nporpamma k yueonuky JI.C. Atanacsaa, B.®. byry3osa. u np. 7-9



KJIaCChl: yueOHoe rmocodue /it o01ieo0pa3zoBaTeIbHbIX
opranuzanuii/B.®.byty3oB. M.: IIpocBernienue

* Pabouas nporpamma no reomerpun kK YMK JI.C. Aranacsna, B.®. byry3osa.
7-9 xnaccer /CoctaButens [.M.Macnakosa. M.: Bako

* Paboune nporpammsl o yueonukam JI.C. Atanacsna, B.®. byTy3oBa. u 1p.
7-9 xnaccsl. - Boarorpazn: Yuurens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Poccwuiickas snexkrponHas mkoia https://resh.edu.ru/

bubnuoreka [{OK https://m.edsoo.ru/

O6pa3zoBarenbHbIi moptai https://uchi.ru/



