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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleYUTh H3y4YE€HUE CBOWCTB U pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoKeHUe, ONUPACTCd Ha JIOTMYECKYlO, NOKa3aTeNIbHYI JIMHUIO. LleHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0ILEr0 00pa30BaHMs 3aKII0YACTCS B TOM, YTO 0OydJaroNIHiics
YUUTCS TIPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJMTH
paccyKIeHHs «OT IPOTUBHOI0», OTJINYATh CBOICTBA OT MPHU3HAKOB, (OPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoi1 nenbro u3y4eHuss reOMETpUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pPEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lay, BCTPEUAIOIIUXCA B pealbHOU
#u3HU. OOydaroluiicss TODKEH Hay4dMThCS OIPENeNIUTh T'€OMETpUUYEecKyro (urypy, omucarb
CIIOBaMHU JAHHBIN 4YepTEX WIM PUCYHOK, HAMTH IUIOLIA/b 3€MEIBHOIO YYacTKa, PaccuuTaTh
HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOrO KaOenst uiau TpeOyemble pa3Mepbl rapaxa ajs
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIMTEIbHAS JIMHUS B U3YYEHUH I'€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOydYarooIIUiics y4YyuTCcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb MTOJIyYEHHOT'O pe3yibTara.

KpaiiHe BaXHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYTMMH YYEOHBIMM IpeIMEeTaMHu,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHUS  TIEOMETPUYECKUX  (QUIryp U TOHATHIH,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJYYSHHBIX YMEHHUH B (PU3HMKE U TEXHHUKE. DTH CBSI3U Hanboee
ApKO BUIHBI B TeMaX «Bektops», « TpuroHoMerpuyeckue COOTHOIIEHU», «MeTol KOOpIuHAT»
u «Teopema ITudaropar.

VYuebHblit Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pPa3Jiesibl COAEPIKaHUS:
«l'eomerpuueckne GUTypsl W HUX CBOWCTBa», «VI3MepeHHE TeOMETPHYECKHX BEITHUUHY,
«/lekapToBBl ~ KOOpAMHATBI HA IJIOCKOCTW», «BekTopbl», «/IBMKEHHMS  IUIOCKOCTWY,
«IIpeobpazoBaHus OIO0US.

Ha uzydenue yuebHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B HeleN0), B 9 kinacce — 68 vacoB (2 Jaca B
HEJIEIIO).

BocnurarejabHblil moTeHUMAI npeaMeTa «MaTeMaTuKa» peajin3yercs yepes:

e TMpUBJICYECHHE BHUMaHMs OOYyYaIOIIMXCS K LIEHHOCTHOMY acCeKTy M3y4aeMbIX Ha ypOKax
ABJIGHUM, OpraHU3alUIi0 WX paboThl C MOJIy4aeMOW Ha YPOKE COLMAIbHO 3HAUMMOMN
uHpopMalel — HWHUIMHPOBAHUE €€ OOCYKIEHMs, BBICKA3bIBAaHUS OOYYaIOUIMMUCS
CBOET0 MHEHHS IO €€ MOBOJY, BBIPAOOTKH CBOETO K HEil OTHOIIECHUS;

e JIEMOHCTpAlMIO OOYYaIOIIMMCS MPUMEPOB OTBETCTBEHHOI'O, TPAXKAAHCKOTO IMOBEACHUS,
NPOSIBIICHUS 4EJIOBEKOIIOOUS M 100POCEPIEUHOCTH, Yepe3 MOAOOP COOTBETCTBYIOIIUX
TEKCTOB /ISl YTCHUs, 3aJa4 JUIsl PeLIeHUs, MPOOJIIEMHBIX CUTyallMid Al 0OCY>KAECHUs B
KJIacce;

e TIpUMEHEHHE Ha YypOKaX HHTEPAaKTUBHBIX (GopM paboTel C OOydYarOUUMUCS:
MHTEJJIEKTYalIbHBIX UTP, CTUMYJIMPYIOIIMX IT03HABATEIbHYI0 MOTHBAIMIO O0yUaIOLIUXCS;
TUAAKTUYECKOro TeaTpa, TJe IOJyuYeHHble Ha YpOKE 3HAaHMUS OOBITPHIBAIOTCA B



TeaTpaJIbHbIX IMTOCTAHOBKAX; JUCKYCCHUM, KOTOpbIE NAlOT OOydYarOUIMMCs BO3MOXHOCTb
nproOpecTH OMBIT BEACHUSI KOHCTPYKTUBHOTO JUAJIOTa; TPYHIIOBOM pabOThl UM pabOTHI
B Mapax, KOTOpble ydaT OOydyaromMXCsi KOMaHAHOM paboTe M B3aUMOJCHCTBUIO C
JpYTMMH 00y4arolMHucs;

UHHUIUMPOBAHUE M TOMJIEPKKY HCCIEIOBATEIbCKON JESITEIbHOCTH OOYYaOUINXCS B
paMKax pealn3alii UIMHA WHIUBUAYAIbHBIX U IPYIIIOBBIX HCCIEI0BATEIBCKUX IIPOEKTOB,
YTO JacT 00y4aroIMMCsl BO3MOKHOCTh ITPHOOPECTH HABBIK CAMOCTOSITEIBHOIO PELLICHHS
TEOPETUYECKON MpOOJIEMBbl, HaBbIK I€HEPUPOBaHMUS U O(POPMIIEHUSI COOCTBEHHBIX HJEH,
HaBBIK YBa)KUTEJILHOTO OTHOILEHUS K YyKUM HJesiM, OpOPMIIEHHBIM B paboTax ApPYrux
UCCleioBaTeNe,  HaBBIK  NYOJMYHOTO  BBICTYIUIGHHS — Tepel  ayAUTOpHEH,
apryMEHTHPOBAaHMS U OTCTaNBAHUS CBOEH TOUKH 3pEHMSL.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHele nmonsTus reomerpun. Touka, npsmas, OTpe3OK, Jyd. Yros. Bunabel yrios.
BeprukaneHple UM CMEXHBIE yIubl.  buccektpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMmmMeTpun
B OKpPY’KaroIleM MUpE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO ILMPKYJIs M JuHeiiku. TpeyronbHuk. Bbicora,
MeauaHa, OMCcCEeKTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NpU3HAKM DPABHOOEAPEHHOro TpeyroibHuka. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajieNbHbIX NpsiMbIx. CyMMa yrioB TpeyrojbHuKa. BHeminue
YTIIBbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYIOJIBHOIO TPEYTOJBHUKA,
npoBeNEHHOW K runoreHy3e. llpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMoyTONBHBIN TPEYTOJIbHUK € yTaoM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O [UIMHE JIOMAHOM,
TeopeMa o 0oJIbIlIeM yrie U 60bIIeH cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria M CEpeAVHHBIM INEPHEHIUKYISAP K
OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMAaMeTp, HMX CBOMCTBa. B3anMHOE pacrosiokeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyKHOCTH. OKpY»KHOCTb, BIIMCaHHas B
yroi. Bnucannas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronbauku. [lapammenorpamm, €ro Hpu3HAKM W CBOMCTBA. YHacTHbIE cCiydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U nmpu3Haku. [IpsaMoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca U Teopema o
IPOMOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogo0Ousi TPEeyroibHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUN PAKTUYECKUX 3a]1ay.

CaolicTBa miom@aae reoMmerpuueckux ¢uryp. @opmyibsl As MJIOWEAAN TPEYToJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAACH MOJ0O0HBIX QUTYp.

Brruncnenue miomianeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa nmpu permeHur NPaKTUYECKUX
3ajad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO yIJIa MPSMOYTOJBHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpAOW. YTJIbl MEXKIY
XOpAaMM U CEeKylIuMH. BrnucanHble W ONUCaHHBIE YETHIPEXYTONbHUKU. B3aumHoe



pacmoyiokeHue AByX OKpykHocTed. Kacanme okpyxHocteit. OOmme kacartelbHbIE K JIBYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, Tanreic yrinoB or 0 mpo 180°. OcHOBHOE TpPUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PemieHnue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nomobus. [1ogo6ne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BEeKTOpaMHu. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkanspHoe Mpou3BeIeHHEe BEKTOPOB, IPUMEHEHHUE ISl HaX0XKJIeHUs AJIMH U YTIIOB.

JlekapToBbl KOOpAMHATHI HA IJIOCKOCTU. YpaBHEHUS TMPSIMOW U OKPYXKHOCTU B
KOOpJMHATAaX, [IEPECEUCHUE OKPYKHOCTEHN U psIMbIX. MeTo1 KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJILHUKH. JlJIMHA OKPYKHOCTHU. ['pajtycHas u pagrnaHHas Mepa yria,
BBIUKCJICHHE JUIUH OYT OKpYykHOCTel. [Inomanpb kpyra, cektopa, cerMeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETpHH (QUryp (371eMEeHTapHbIE MPEACTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS NpOorpaMMmbl y4eOHOro Kypca «l'eomerpusi»
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B JIPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHMHA W peaM3allid €ro Ipas,
MPEACTABICHHEM O MAaTeMaTHUYECKHMX OCHOBAaX (YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SBIICHUH, TPOLIETYp TPaKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMAaTHYECKOTr0 00pa30BaHUs Ha MPOTSHKEHUU BCe
JKU3HM JIJIS1 YCTICIIHON MPOo(deCCUOHATBHOM IEATETbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYAJIbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBI0O K HSMOLMOHATBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTHUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHUSI MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpPOBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAaHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedIIeKCHuH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPyroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH Ha MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM IS pelieHus 3a/ad B 00JacTh
COXPAHHOCTH OKpY>Karolleil cpeabl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKHM HMX BO3MOXKHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHUYECKHX
poOJIeM U TIyTeH UX PEIICHHS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBIICHUIO YPOBHHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

Ba3oBble Jioruyeckue eiicTBUA:

® BBIIBISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKUH MATEMAaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHAMHU, (OPMYIHPOBATH OIpPEACTICHUS TMOHSATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKaUU, OCHOBAHUS ISl 0000IIEHUS 1
CpaBHEHUS, KPUTEPUHU TTPOBOJIMUMOTO aHAJIN3A;

e BOCIPHUHHUMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUHs B (pakTax,
MaHHBIX, HAOMIOACHMSIX W YTBEPKACHUAX, NpeyiaraTb KPUTEPUU I BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJBI C WCIOJIb30BAHUEM 33aKOHOB JIOTHUKH, JACAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® pa3duparTh JOKA3aTEIHCTBA MATEMATHYECKUX YTBEPKICHUN (MPSMBIE U OT MPOTHUBHOTO),
MPOBOAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelbCTBA MaT€MaTUYEeCKUX (aKTOB,
BBICTpaWBaTh apryMEHTAIUIO, MMPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYXICHHUS,

e BBIOMpaTh CHoco0 penieHus y4eOHOM 3anayu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOMpaTh HauOojee MOAXOAAIIUN C YIETOM CaMOCTOATEIHHO BBLIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarebckme 1eiCTBUS:

® CMOJNB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENbCKUH  MHCTPYMEHT  I1O3HAHUS,
(bopMyIIMpOBaTh BOIPOCHI, (PUKCUPYIOILINE NPOTUBOPEUNE, TPOOIEMY, CAaMOCTOATEIBHO
YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® [POBOJUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIA SKCIIEPUMEHT,
HEeOOJIbIIIOE  HCCIEIOBAHWE IO YCTAHOBIEHHMIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXYy COOO0M;

e camocCTOATEeNbHO (opMymupoBaTh 000OIIEHWS W  BBIBOABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOJEHUS, UCCIEeIOBAaHUS, OICHUBATh JOCTOBEPHOCTh IOTYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;



IMPOTrHO3UPOBATH BO3MOKHOEC PA3BUTHUC IMPONECCA, 4 TAKKC BbIABUI'aTh MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (OpMy MpeACTaBIeHUS WH(POPMAIMH U WILIIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATL U (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBHH C YCJIOBUSMH M IEISIMH
OOIICHMS, SICHO, TOYHO, TPAaMOTHO BBIPAXAaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEUICHHS 3a]la4i, KOMMEHTHPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 0OCYKIEHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY 00CYKIaeMOW TEMBbI, MPOOICMBI,
perraeMoii 3a1auu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIATh
CBOM CYXJICHUS C CYXKIICHUSIMH JPyTUX YYaCTHUKOB qUaiiora, 0OHApyKUBaTh pa3jiHyue
U CXOJICTBO TMO3WIMHA, B KOPPEKTHOH ¢opme (HOpMYyIHUpOBATh pPa3HOIIACUS, CBOH
BO3PaKCHUS;

MPEJICTABISITh PE3yIbTAThl PEIICHUS 33J]a4M, SKCIICPUMEHTA, UCCIICIOBAHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (opMar BBICTYIUICHHS C y4Y€TOM 3aad MPE3CHTAUU H
0COOEHHOCTEHN ayAUTOPHH;

MIOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHON U WHAWBUAYAIBHOW pabOThI IIPpU
pelIeHUH yIeOHBIX MATEMaTHICCKUX 33]1aY;

MPUHUMATH IIeJIb COBMECTHOM AESITeNbHOCTH, MIAHHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, pacrpeesaTh BHIBI paboT, JOrOBapUBATLCS, 0OCYXIaTh TPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00Cyk1eHus1, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHIIOTHATH CBOIO YacTh paOOTHI M KOOPJUHUPOBATH CBOM JACHCTBUS
C JIPYTUMU WICHAMHU KOMAaHJIbI, OICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUH TPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHBbIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BbIOMpaTh CcHocoO pemeHuss ¢ Y4ETOM HMEIOLUXCS PEecypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH € y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIecca M pe3yJibTaTa PEIICHHS
MaTeMaTHYeCKOM 3a71a9M;



® TIpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPH PEIICHUH 3aJadd, BHOCHUTH
KOPPEKTHUBHI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUWBATh COOTBETCTBUE PE3YJbTaTa JCSITEIBHOCTH IOCTABICHHON LEJIU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEJOCTHIKCHHUS 1IEJIH, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koumy oOyuenuss B 7 kJjacce oOydarOUmMiics MOMYYHUT CIEIYIOIIUE IMpPEAMETHBIC
pE3yJIbTaThI:

Pacnio3HaBaTh UM3ydeHHbIE TI€OMETpUYECKHE (UIYpbl, OIpPENeNATh HUX B3aUMHOE
pacronio’keHre, M300pakaTh T€OMETPHUECKHE (UTYpBI, BBIIOJIHATH YEPTEKU 10 YCIOBHUIO
3anaud. M3MmepATh JIMHEHHBIE M YIVIOBBIC BEIMYMHBL. Pemarh 3a1ayv HAa BBIYUCIICHUE IJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyarh pasmMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEIUUNHBI.

Ctpoutp 4epTeXH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbCsd NpPU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, MWCIIONb30BaTh IPU3HAKH U
CBOMCTBAa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOINTE JIOTHUYECKUE PACCYKICHHS C HCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IIPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAWAHbl, NPOBEAEHHOM K THUIIOTEHY3€ IPSAMOYIOJBHOIO TpPEYTrOJbHUKA, B PELIECHUU
FEOMETPUYECKUX 3a7au.

OnpenensaTb NapauleIbHOCTh NPSAMBIX C INOMOIIbIO YIJIOB, KOTOpbIE 00pazyeT ¢ HHUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYTrOoM IMPsIMOM.

Pemiats 3a1aun Ha kieT4yaToi Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHS YIJIOB B
F€OMETPUUYECKUX  3aJa4aXx C  HUCIHOJIB30BAHHEM CYMMBI  YIVIOB  TPEYIOJBHHKOB H
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpPHU IEPECEUEHHUU JABYX MapauIeIbHbIX
NPSAMBIX CEKYLIeH. PemaTs mpakTHyecKue 3a1a4y Ha HaXOKICHUE YTIIOB.

Brageth noHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONPEENATh OUCCEKTPUCY yTiia
Y CEPEIMHHBIN MEPIEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpPOBATH ONPEACIICHNUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPY’KHOCTH,
MIOJI30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUHU 3a1a4.

Biiagers MOHATHEM ONUCAHHOM OKOJIO TPEYTOJBHHUKA OKPY)KHOCTH, YMETh HAaXOIUTh €&
ueHTp. Ilonp3oBaThCcs pakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA [IEPECEKAOTCS B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYJSAPbl K CTOPOHAM TpPEYroOJIbHUKA
[IEPECEKAIOTCS B OJHOU TOYKE.

Bnamers noHATHEM KacaTeNbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCsl TEOPEMOU O
MEPIEHAUKYISIPHOCTH KAcaTeJIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KACAHMUSL.

[Tonp30oBaTbCs MPOCTEMIIMMHM TE€OMETPUYECKUMH  HEPABEHCTBAMH, ITOHUMATh UX
MIPaKTUYECKUM CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS € IIOMOIIBIO LIUPKYJIA U TUHEHKH.



K xoniy obOydyeHuss B 8 kJiacce 0OOydYarOMMICS TONYYUT CICAYIOMNE TMPEIMETHBIE
pe3yJbTaTHhI:

Pacnio3sHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, UX SJEMEHTHI, MOJIb30BAThCS HX
CBOICTBaMHM MPU PEUICHUH T€OMETPUUECKHX 3a]1au.

[IpuMeHsTh CBOICTBAa TOUKHM MEpecedeHHs] MequaH TpeyrojbHUKa (LIEHTpa Macc) B
pelIeHu  3a/1a4.

Branetp moHsATHEM CpeHEH JTUHUH TPEYTOJbHUKA M TPAICIUH, IPUMEHITh UX CBOWCTBA
IpU pelIeHUd TeoMeTpuueckux 3anad. llomp3oBaThesi Teopemoir Paneca U TeopemMoil O
MPOMOPLUUOHAIIBHBIX OTPE3KAX, MPUMEHSATh UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[IpuMeHsATh pU3HAKK TTO100US TPEYTOJIbHUKOB B PEIICHUHM T€OMETPUUECKUX 3a/1au.

[Tone3oBatbest Teopemoi Iludaropa myis pemieHUs TEOMETPUYECKHX M MPAKTHYCCKHX
3agad. CTpoUTh MaTEeMaTHUYECKYIO0 MOJIENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATENbHO AeNaTh
4epTEX U HaXOUTh COOTBETCTBYIOLIUE JITTUHBI.

Bnaners moHsTHsIMU CHHYCa, KOCHHYyCa W TaHT€HCa OCTPOTO yrja MPsSMOYTOJIbHOTO
TpeyroibHuKa. [101630BaThCS STUMU MTOHATUSMH VIS PEIICHUS MPAKTUYECKUX 3a/1a4.

Boruncnsate  (pa3nuyHBIME - ClIOcOO0aMM)  IUIOHIAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX  Guryp (moyb3ysch, TIJA€ HEOOXOAUMO, KalmbKyasTopoM). I[IpumeHsTH
MOJIy4YECHHBIC YMEHHUS B MPAKTUYECKUX 3aavax.

Brnanerp NOHATHSMH BIOUCAHHOTO M IEHTPAJIBHOIO YTJa, HCIOIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, YyIiax MEXIy XOopJaMu (CeKyIIMMHU) U YIJie MeXAy KacaTelbHOW U XOpAoi
MIPU PEIICHUU T€OMETPUUYECKUX 3a/1ay.

Brnaners moHATHEM ONHMCAHHOTO YETHIPEXYTOJIBHUKA, MPUMEHSTH CBONCTBA OMHUCAHHOTO
YETHIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpyMeHsTh TONyYeHHBbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYE€CKHE MOJEIH IJIs
3aJa4 peajibHOU KU3HU U TPOBOJUTH COOTBETCTBYIOLINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TIOJIB3YSCh, TJIe HEOOXOANUMO, KAJIbKYJIATOPOM).

K xoniy obOydyeHuss B 9 kJjiacce OOydYarOMIMICS TONYYUT CIEAYIOMIUE MPEIMETHBIE
pe3yNbTaThl:

3HaTh TPUTOHOMETpHUUYECKHE (GYHKIUU OCTPHIX YTIJIOB, HAXOJUTh C WX IOMOIIBIO
pa3IUYHbIE  BJEMEHTHl  MPSMOYTOJIBHOTO  TPEYTroJbHUKA  («pelieHue  MPSIMOYTOJBHBIX
TPEYTrONILHUKOBY»). HaxoauTe (C MOMONIBIO KaNBKYJISTOpPA) JJIUHBI U YIIIBI JUISI HETAOJIUYHBIX
3HAYEHUU.

[Tonb30BaTbes opMyliaMy MPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIECTBOM
JUTST HAXOXKACHUSI COOTHOIICHUH MEXKITYy TPUTOHOMETPUUECKIUMU BETUYHHAMM.

Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JIJIsSi HAXOXKJACHUS Pa3IUYHBIX JJIEMEHTOB
TpPEeyroJbHUKa («pelIeHUuEe TPEYTrOIbHUKOBY»), MPUMEHSTh UX MPU PEUICHHH T€OMETPHUYECKHX
3a/1au.

Braners moHsTusiMu ipeoOpa3zoBaHust MOA00HMS, COOTBETCTBEHHBIX JIEMEHTOB TOJT00HBIX
¢uryp. [Toap30BaThCs CBOMCTBAMU MOJIO00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIIATH JUTUHBI U
HAXOAHUTh YTIIbI Y OA00HBIX (uryp. [IpuMeHsaTs cBoiicTBa Moa00Ms B MPAKTUYECKUX 33/avax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTbCst TEOpEMaMu O TPOU3BEJACHUU OTPE3KOB XOPJ, O MPOU3BEICHUH OTPE3KOB
CEKYIIUX, O KBaJIpaTe KacaTeabHOM.

[Tonb30BaThcs BEKTOpaMM, MOHUMATh WX TEOMETPUUYECKUH U (PUINYECKUI CMBICI,
NPUMEHSTh UX B PEHICHUH TeOMETpUYeCKuX W (u3mueckux 3aaad. [IpuMeHsTh cKaaspHOe
MIPOU3BEICHNE BEKTOPOB ISl HAXOXKICHHS JUTHH U YTJIOB.



[Tonp3oBaTbcss METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnazners MOHATHAMU MPaBUWIHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI JTyTH
OKPY>XHOCTH M PpaJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IJIOLIAJb Kpyra MW €ro 4acTew.
[TprMeHATH MOJTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYP, TPUMEHSTH JBWKCHUS IUIOCKOCTH B
IIPOCTEUINX CIIyYasiX.

[TprMeHATH NOTy4YEeHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH I
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIIEHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUYECKUX (DYHKIMHU (TIOJIB3YSCH, I7Ie HEOOXOIUMO, KAJIbKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbusie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 i cnoneran, Hovepants oowcrpmees | 14 0 ,  BrbmorerlloK
’ P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnunoreka LIOK
2 T 22 2 0
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapannenpHbIe PAMBIE, CYyMMa YTJIOB bubmmoreka [JOK
3 14 1 0
TPEyTroJbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U KpYT. [ 'eomeTprueckue bubnnoreka [JOK
4 14 1 0
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
bubmmoteka IIOK
5) II 000 i 4 1 0
OBTOPEHHE, ODODIICHIC SHAHMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 1
[MPOTPAMME
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnbie IIpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 YeTbIpEXyroIbHUKH 12 1 bubmnorexa LIOK
pexy https://m.edsoo.ru/7f417e18
2 mporopumomummx ompesan mozoGie 15 1 Bmorer LLOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYTroJIbHUKU
3 poyronmon n oreyronmms dun 14 1 brmorera L1OK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomaau nonobHbIX GuUryp
4 Teopema [Tudaropa u Hauamna 10 1 bubnnorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubmuoteka [IOK
KacarensHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
but6mmorekxa [IOK
6 IT 6006 i 4 1
OBTOPEHIE, ODOBIIEHHE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOT'PAMME



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

N HaumenoBanu KoiaudecTBo 4acoB DJIeKTPOHHBbIE
" e pa3iesioB H (un¢poBbie)
n/ Becer  Konrtpoubn IIpakTnyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padboTbl
NMPorpamMmbl pecypchbl
Tpuronomerpu
.T
ioczzpilc\:;lﬂ bu6mmoreka [JOK
1 4 16 1 https://m.edsoo.ru/7f41a
CHHYCOB.
12¢
Pemenne
TPEYTOJIHLHUKOB
[IpeobpazoBan
He nmogoous. bu6mmoreka [JOK
2 Metpuueckue 10 1 https://m.edsoo.ru/7f4la
COOTHOIIICHUS B 12c
OKPYKHOCTH
bubmuorexka [JOK
3 BekTopsl 12 1 https://m.edsoo.ru/7f4la
12¢
JexapToBbl bubnmoreka [JOK
4 KOOPAHUHATHI HA 9 1 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12c
[IpaBunbHbBIE
MHOTOYTOJIbHU
:{I' H;EEETH " bubmmoreka [JOK
5 24 8 https://m.edsoo.ru/7f4la
IO b
12¢
Kpyra.
Brruncienue
Iomanaeu
I —— bubmuoreka [JOK
6 6 https://m.edsoo.ru/7f4la
IJIOCKOCTH
12¢
IToBTOpEHME,
oBoBIIeIe bu6mmoreka [IOK
7 R ’ 7 2 https://m.edsoo.ru/7f41a
CHCTeMaTu3aIu
y 12¢
sl 3HAHHUI
OBIIEE
KOJIMYECTBO
YACOB I1O 68 6 0

[NPOT'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* I'eomerpus, 7-9 wmaccel/ Atamacsa JI.C., byryzoB B.®., Kamomme C.b. u npyrue,
AxkmmonepHoe obmiectBo «M3narensctBo «lIpocBenienney

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

Maremaruka. ['eomerpust : 7—9-e kacchl : 6a30BbIi YPOBEHb : METOJIUYECKOE MTOCOOUE K
npeaMeTHOM TuHUK yaeOHuKoB 1o reomerpun JI. C. Atanacsina, B. @. byTy3oBa,
C. b. Kanomiiesa u nip. Mocksa : [Ipocsemenue, 2023.
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