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HOACHUTEJIBHASA 3AIIMCKA

['eomeTrpust kak OJMH W3 OCHOBHBIX pa3le€iOB IIKOJbHOW MAaTEMATHUKH,
UMEIOIUNA CBOEH 1EeNbl0 00€CIeUnuTh M3YYEHUE CBOMCTB M pa3MepoB (puryp, ux
OTHOLIEHWH W  B3aMMHOE pACMOJOXKEHUE, ONUPAETCAd Ha  JIOTHYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EeHHOCTh M3ydeHHMs I€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOLIUNUCS YUUTCS NPOBOAUTH
JOKa3aTeNbHbIE PACCYXKAECHUS, CTPOUTH JIOTUYECKHAE YMO3AKIKOUYEHN, TOKAa3bIBaTh
WCTUHHBIC YTBEPXKJICHUSI W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
pacCykJeHusI «OT MPOTUBHOIO», OTJIMYaTh CBOMCTBA OT IPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoii 1enpi0 M3ydeHusi T€OMETPUHU SBJISETCS HCHOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peabHOW sku3HH. OOydaromuiicss JOJDKeH HaydYUuThCs
OTIPENICNIUTh TEOMETPUUYECKYI0 (UTYpy, OMHCATh CJIOBAMHU JaHHBIA YEPTEX WU
PUCYHOK, HAMTH TJIOMIAAb 3€MEJIbHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu Tpedyemble pa3Mepbl rapaxka Jjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIYUCIUTEIbHAS JUHUS B U3YYEHUU TE€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTUYECKOTO XapakTepa OOYYaIOUIUHCS YUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH pEalbHbIX JKU3HEHHBIX CUTyalHUi, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJbTara.

Kpaiine BakHO NOMYEPKUBATH CBSI3M TE€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeIMeTaMHu, MOTUBUPOBAThH MCIOJIb30BaTh OMPEIETICHUSI TEOMETPUIECKUX PUryp
U TIOHSTHM, EMOHCTPUPOBATH NMPHUMEHEHUE MOJNYYCHHBIX YMEHHUUA B (PU3UKE U
TEXHUKE. OTH CBsI3U Hauboinee SpkOo BUAHBL B Temax «BekTopsy,
«Tpuronomerpruueckue CcooTHOUICHUA», «Meron koopauHat» u «Teopema
[Tudaropay.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIINE OCHOBHBIE pa3/Ieiibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBoOWcCTBay, «M3mepeHwue
FEOMETPUYECKUX BEJIMYHUH», «JleKapTOBbI KOOpPAMHATHI HA  IUIOCKOCTHY,
«BekTopb», «/IBUkKEeHUS II0CKOCTHY, «IIpeodpazoBanus mogoous».

Ha usyuenue yue6Horo kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HejielNI0), B 8 Kacce — 68 yacoB (2 yaca B He/IeNI0), B 9 Kjacce
— 68 yacoB (2 yaca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Hauanbnabie nonsatus reomerpun. Touka, rpsmasi, OTpPE30K, Jdyd. YToi. Buasl
yrioB. BeprukanbHble W CMEXHbIe yIubl. buccexkrpuca yrima. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX.

Cummetrpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cumMeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAOIIEM MHpE.

OCHOBHBIE TIOCTPOEHUS C MOMOIUBIO LHUPKYJISI M JUHEUKHU. TpEeyroyibHUK.
BricoTa, Meninana, OuccekTpuca, ux CBOMCTBA.

PaBHOOeApEeHHBIN M PaBHOCTOPOHHUN  TpeyrojbHuku. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa M TMpU3HAKW pPaBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa U NMpU3HAKK NapaJUIEIbHbIX NpsIMbIX. CyMMa yIJIOB TPEYTOJbHUKA.
BHemHue yrisl TpeyroyibHHUKA.

[IpsMoyronbHbIld  TpeyroiabHUK. CBONWCTBO MEIHMAaHbl MPSAMOYTOJBHOIO
TPEYroJIbHUKA, IIPOBENEHHON K rUIIOTeHy3€. IIpu3Haku paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJbHUKOB. [IpsSMOYTONBHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbIIeM yriie U OOJIbIIed CTOPOHE TPEyrobHHKA.
IlepnieHAUKyJIAp U HAKIOHHAS.

['eomeTpuueckoe wmecTo TO4YeK. buHccekTpuca yria W CEepeaUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmMeTp, HuX CBoMcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekyuias K OKPY>KHOCTH.
OKpyXHOCTb, BIHCaHHasg B Yroi. BnucaHHas W oNMCaHHAas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KVIACC

UYereipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku u cBorcTBa. YacTHbie
CIy4yad MapajuiesiorpaMMoB (MIPSMOYTOJIbHHUK, POMO, KBajpaT), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA W MPU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. LlenTpanpHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KaX.

CpenHue nuHUU TpeyroibHUKa U Tpaneuuu. LleHTp macc TpeyrojibHHKA.

[logoOue TpeyronbHukoB, kKodhduuuent nogodus. Ilpusznaku nomodus
TpEyroiabHUKOB. [IpuMenenune noaoOus mpu peleHuH MPaKTUIECKUX 3a7ad.



CaoiicTBa miomanet reomerpuyeckux ¢uryp. dopmynsl s 1UIoMAIA
TpEyrojbHUKa, MapajuiesiorpamMma, pom6a u Tpanenuu. OTHOIIEHUE MIoNaaen
MoJ00HBIX GUryp.

Breruuciienue miomanen TpeyroJibHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOTO yrjia MPSMOYTOJIBHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpHUroHOMETpUYeCKHe (QyHKIUH
yraoB B 30, 45 u 60°.

BrincanHbie ¥ IEHTPAJIBHBIE YIJIBL, YTOJ MEXKY KaCATECIIbHOMU U XOPJAOHU. Y TJIbI
MEXIY XOpJAaMHM W CEKyI[UMHU. BINUCAHHBIE M OMUCAHHBIE YETHIPEXYTOJIbHUKHU.
B3anmHoe pacnonoxxkeHue OByxX okpykHoctei. Kacanuwe oxpyxHocteir. OOmiue
KacaTeJIbHbIC K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYJIIbI TPUBEACHUS.

Pewienne TpeyronbHuKOB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. PelieHne
NPaKTUYECKUX 3a7a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue noaobus. [lomo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, miamHa  (MOIyidb)  BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
IPOTUBOMOJIOAKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OMNEpallMd HaJ BeKTOpamu. Pa3iioxkeHue BeKTOpa IO JIByM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA INIOCKOCTH. Y paBHEHHUSI IIPSIMOUM U OKPYKHOCTH B
KOOpAMHATAX, MEPECECYEHNE OKPYKHOCTEHM W NpsMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTH. | panxycHas u pagunanHas
Mepa yria, BBIUKMCIEHHUE JUIMH JyrI OKpyXHocTeu. [lnmomans kpyra, cekropa,
CErMeHTa.

JIBMKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpun (GuUryp (dIeMeHTapHbIC
npeactasnenus). [lapannensueiil nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHMSI MPOTpaMMbl Y4eOHOTO Kypca
«"eomeTpus» XapakTepu3yroTCs:

1) naTpuoTnyecKkoe BOCIMTAHHUE:

OpOSIBIIGHUEM MHTEpeca K TNPOUUIOMY U  HACTOSIIEMY POCCHMCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHUEM K  JIOCTUKEHUSM  POCCHUUCKUX
MAaTeMaTHUKOB W POCCUMCKONW MaTEMaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATUX
JOCTHXKEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:xxIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN Ipak/laHWHA U peallu3allii ero
npaB, TMpPEJACTaBICHHMEM O MaTeMaTHYECKHMX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SBJICHUM, MPOIEAYpP TPaKIaHCKOTO oOIiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKECHUIO dTUYECKUX MPOoOJIeM, CBSI3aHHbBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHHM HAyKHh, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MAaTE€MAaTHYECKON HAIPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUs HAa TPOTSHKCHHHM BCEW JKM3HU U1 YCHENTHOW mpodeccroHambHON
JESTEIBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MUHIUBUIYATbHON TPACKTOPUH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCcKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  OMOIIMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4ecKuX OOBEKTOB, 3ajady, PEHICHUH, pacCyXICHUH, yYMEHHIO BHJIETb
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;

S) HeHHOCTH HAYYHOIO MO3HAHMS:

OpUEHTAIlME B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS U€IOBEKa, MPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTUYeCKOW HAayKh Kak cQepbl YeloBedYeCKOM
NEATEeNIbHOCTH, ATAloB €€ Pa3BUTHUS U 3HAYUMOCTH MJI1 Pa3BUTUS IUBWIM3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTEMATHKUW M MaTeMaTHYE€CKON KYyIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEIOBATEIIbCKON
NesTeIbHOCTH;



6) ¢usuyeckoe BocnUTaHUue, (POPMHUPOBAHHME KYJIbTYPbl 310POBbSl U
3MOLMOHAJIBHOIO 0JIATOIOJIY Y s :

TOTOBHOCTBIO TPUMEHSATh MaTeMaTH4YeCKHEe 3HAHWSA B HMHTEPECax CBOETO
3I0pOBbsl, BEIEHUS  3I40pOBOro  oOpa3a  JKU3HU  (310pOBOE  IUTAHHE,
cOamaHCHUPOBaHHBIA pEXUM 3aHATHA W OTAbIXa, peryiaspHas Qundeckas
aKTUBHOCTbH), C(DOPMUPOBAHHOCTHIO HABbIKA PeIIEKCUH, PU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro € MpaBa Jpyroro 4ejoBeKa;

7) 3K010rN4YecKoe BOCIIMTAHUE:

OpHUEHTalMel Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH [T pEIICHUS 33714 B
00JIaCTH COXPAaHHOCTH OKpY Karouleil cpejibl, MIaHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUI I OKpYKAIOUIEH Cpe/ibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa HKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanus K M3MEHSIIOIMMCS YCJOBUSIM COUMAJBHOI M NMPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCIIOBHUSIX HEOIPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBHCS Yy APYTUX IOJeH, MpuoOpeTaTh B COBMECTHOU NEATEIHHOCTH
HOBBIC 3HAHUS, HABBIKMA U KOMIIETCHIIMU U3 OTBITA JIPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE
(GopMynupoBaTh UAEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SABJICHUSAX, B TOM YHCIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYalUlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBAThH
OpUHUMAEMble pPELICHUs W JeUCTBUSA, (OPMYIUpPOBAaTH U OLIEHHWBATh PUCKU U
nociencTBus, (OpMUPOBATDH OMBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue AecTBU:

e BBIIBISITh U XapaKTEPHU30BATh CYIIECTBCHHBIC MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHUH MEXKIYy MOHATUAMH, (OPMYIHPOBATH
OTIpENICICHNs] ~ TIOHSTHI, YCTAaHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
KIaccuuKaIi, OCHOBAaHUS i OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAJIN34;

e BOCIHpPUHUMATH, (QOPMYIHpPOBATH MW  MPEOOpPA3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTpUIATCIbHBIC, CIWHWYHBIC, YacTHbIC M O0OIIHe,
YCIIOBHBIC,



BBISBIIAITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aNMOCBSI3H U IPOTUBOPEUHS
B (haKTax, JaHHBIX, HAOMIOJEHUAX U YTBEPXKACHUSX, IpeajaraTtb KpUTepUuu
IUIS BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

JenaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUH (IIpsMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEILHO HECJOKHBIE J10Ka3aTelbCTBA
MaTEMaTUYEeCKUX (aKTOB, BBICTpaMBaTh apPryMEHTAlUI0, TPUBOIAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BbHIOMpAaTh HaumboJiee NOAXOIAIUMH C y4E€TOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/ibCKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSITEJIbHO ~YCTAHAaBIMBATh MCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBIEHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 0O0BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POopMyNTHUpOBaThH 000OIEHNS U BBIBOJBI MO PE3yJibTaTaM
POBENEHHOTO HAOIO/IEHUs, HMCCIEIOBAHUsA, OILIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBUTaTh
MPEATIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ unopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIUHU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHHS HWH(pOpMAMM © HWUIIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, IuarpaMMamH, WHOM Tpadukoil u uX
KOMOMHAILUSAMUY;

OIICHWBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTeIeM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC yHHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U LEesIMU OOLIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U NMUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JI€ OOCYKJE€HUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJ1a€MOM TEMBI,
poO0JIeMbl, peraeMoi 3ajaun, BbICKA3bIBaTh MIEH, HALIEJIEHHbIE HA TTOUCK
pELIeHMs], CONIOCTABIISATH CBOU CYKICHHUS C CYKACHUSIMU IPYTUX YYACTHUKOB
nuasnora, OOHapy>KHMBaTh Pa3U4YUe U CXOJCTBO MO3UIUMA, B KOPPEKTHOU
dbopme hopmMyIUpOBaTH pa3HOTIIACHS, CBOM BO3PAKECHHUS;

IPEJICTABIATh PE3YJIbTATHI PEIICHUS 3aa4d, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
IPOEKTa, CAMOCTOSITENIbHO BHIOMPATh OPMAT BBICTYIUICHUS C YUETOM 3a7a4
pe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U MCHOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHAMBUYATIbHOU
paboThl NP pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOW NEATEIbHOCTH, IIAHWPOBATh OpraHU3aLUI0
COBMECTHOW paloThl, pachnpeAensTb BUIbl pabOT, JOroBapUBaThCH,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 00001IATE MHEHHSI HECKOIBKUX
JIFOJICH;

y4acTBOBAaTh B TpymHmoBbIX ¢dopmax paboTel (0OCykaeHusi, O0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPOWHUPOBAaTH CBOM JEUCTBUSA C JPYTMMHU 4YIE€HAMH KOMAaHIBI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMNA MPOAYKT IO KPUTEPHSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICUCTBHUS.

PerynsiTuBHbIe YHUBepcaJibHbIe YueOHbIe NelCTBUSA

Camoopranmuzanms:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AITOPUTM pELICHUs 3a1aud (WU €ro
4acTh), BBIOMPATH CHOCOO pelieHus ¢ y4€TOM HMEIOIIUXCS PECYypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHPOBAaTb M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpOJ'lb, SMOLMOHAJIBLHBIM NHTEJLJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISA MPOIEcca U pe3yiabTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPU PEIICHUU 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh HMPUYMHBI JOCTHKEHUS WM HEIOCTUKEHHUS LEJH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATbBI



K koHmy oOyuenuss B 7 kJjacce oOOyYarolUiCs TMONYYUT CIEIYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3snaBaTh M3y4eHHBIE TEOMETPUYECKHE (QUTYPBI, OMNpPEACNSITh HUX
B3aMMHOE pacIoJiOKeHHe, H300paxaTb T€OMETpUYECKHe (Uryphl, BBIIOJIHATH
YEPTEKHU T10 YCIOBHUIO 3a1auu. I3MepATh JIMHEUHBIE U YTIIOBBIE BEIUYHUHBI. PemaTth
3a7]a4¥ HA BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OLIGHKY JIMHEWMHBIX W YIJIOBBIX BEJIMYHUH MPEIMETOB B
peasbHOM JKM3HMU, pPa3MEepoOB MPUPOAHBIX OOBEKTOB. Paznuuath pasmepbl 3THUX
00BEKTOB IO MOPSAJIKY BETUUUHBI.

CTpouTh 4epTEKU K TCOMETPUUECKUM 33]1a4aM.

[Tonb30BaThCs MpHU3HAKAMU PABEHCTBA TPEYTrOJBLHUKOB, HCIOJIb30BaTh
MPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUU 33/1a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKICHUS C HUCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOpEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM MEJMaHbI, TPOBEIEHHON K THIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA,
B PEILLICHUU T€OMETPUUECKHUX 3aay.

Onpenenste napawieIbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielIbHOCTh NPSIMBIX C MOMOILBI pPaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOU MPSIMOM.

PemaTs 3agaun Ha kIeT4aToit Oymare.

[TpoBOIUTH BRIUMCIICHUS K HAXOUTh YUCIOBBIE M OYKBEHHbIE 3HAUECHUS YTIIOB
B F'€OMETPUYECKUX 3a/1a4axX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHUM JBYX
NapaJuIeIbHBIX MPSAMBIX CEKYLIEW. Pemars nmpakTHyecKue 3aaur Ha HaXOXKJICHUE
YTJIOB.

Bianerp mNOHATHEM TeOMETPUYECKOIO MECTa TOYEK. YMETh ONpPEACHATH
OMCCEeKTPHCY yIiia U CepeAUHHBIN MEePICHIUKYISP K OTPE3KY KaK TeOMETPUUIECKUE
MECTa TOYEK.

@opmMynUPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BAThCSI UX CBOWCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA MPH
pELICHUH 3a1a4.

Brnanetp moHsATMEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ meHtp. [lomp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA NEPECEKATCs B OJHOM TOYKE, M O TOM, 4YTO CEPEAVHHBIC
MEePIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonbp30BaThCS MPOCTEUIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUNA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C IMTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjacce oOydYaroluiicsi TONYYUT CIIEIYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHUJbl YETHIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
IIOJIb30BATHCS X CBOMCTBAMU IIPU PEMIEHUN FEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOICTBA TOYKM NEPECEUCHHUs] MEJIMaH TpeyroibHUKa (ILIeHTpa
Macc) B peIlIEHUH 3a]1ay.

Brnaners nonsitueM cpegHel IMHUM TPEYTOJIbHUKA U TPANEIUU, TPUMEHSITh UX
CBOMWCTBA IIpY PELICHUH reoMeTpudecKkux 3anad. Ilons3zoBaTbes Teopemon Paneca
U TEOpPEeMO O MPONOPUUOHAIBHBIX OTpe3Kax, NPUMEHSATh HUX IS pelIeHUs
NpPaKTUYECKUX 3a]a4.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUU T€OMETPUICCKUX
3a/1au.

[Tonb3oBaTecst Teopemoit [ludaropa nns pemieHuss TEOMETPUUECKHX U
npakThuecKkux 3aaa4. CTpOUTh MAaTEMAaTUYECKYIO MOJIEb B IPAKTUYECKUX 3a4a4aX,
CaMOCTOSITEIBHO AEJAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Brnanerp TOHATMSIMM CHUHYCa, KOCHHYyCa W TaHIE€HCAa OCTPOro yrjia
OPSMOYTOJIBHOTO TpeyroibHuKa. [101b30BaThCA ATUMU MOHATUAMU IJI1 PEUICHUS
NPaKTUYECKUX 3a]1ay.

Boruucnsars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAb TPEYroJbHUKA U TUIOIIAAH
MHOTOYTOJIbHBIX ~ (puryp  (Ionb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHSTh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIHMCAHHOTO W LEHTPAJIbHOIO YIJIA, MCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriax MEXAY XopAaMu (CEKYLUIMMHU) U YIIIe MEXAY
KacaTeJIbHOW M XOPAO0M IPU PEIICHUU F'€OMETPUUECKHX 3a/1a4.

Brnanerp MoHSATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHN 3aaY.

[IpuMeHATh MOJNYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJENN IS 33724 PeabHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOLIUE BHIYUCICHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koHmy oOydenuss B 9 kjacce oOydyarolIMiicsi MOJIYyYUT CIEAYIOIIHNE
MpEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJUTh C UX
MOMOIIBIO PA3JIUYHBIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJibHUKA («pelleHHe



MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYIATOPA) JIHUHBI
Y yTJIbl U1l HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popmMysaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXOXKJEHUS COOTHOLIEHHH MEXAy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU.

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCMHYCOB JIJISl HAXOXKJICHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTrOJbHUKA («PELIEHUE TPEYroJbHUKOB»), NPUMEHATh HUX MpHU
pEIIeHNH T€OMETPUUYECKHX 3a]1ay.

BrnageTs noHstusiMu npeodpa3oBaHust mog00Us, COOTBETCTBEHHBIX JIEMEHTOB
noiooHbIx ¢uryp. Ilomb3oBaThcsi CBOMCTBaMM MOAO0WS MPOU3BOIBHBIX (UTYP,
YMETh BBIYMCIATH JJUHBI M HAXOAUTh YIIbl y moaoOHbIX ¢uryp. IlpuMeHsTs
CBOICTBAa MOA00MS B MPAKTUYECKUX 3ajladaX. YMETh MNPHUBOJUTH MPUMEPHI
NOJIOOHBIX PUTYP B OKPYXKAIOILEM MHUPE.

[Tonb3oBaThCs TEOpEMaMu O MTPOU3BEJCHUN OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpaMH, MOHMMATh MX T€OMETPUUECKHM U (U3MYECKU
CMBICII, TPUMEHATH HX B pEHICHUU T'C€OMETPUUYECKUX U (DU3UYECKUX 3ajad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB sl HAXOKICHUSI IJTUH U YTJIOB.

[Tonp30BaThCss METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSATH €T0 B PEIICHUN
reOMETPUYECKUX U MPAKTUUECKHUX 3a/ad.

Bnaners MOHATUSMU NPaBUIBHOIO MHOTOYTOJIBHHMKA, JIMHBI OKPYXKHOCTH,
JUIMHBI IYTH OKPY>KHOCTH U PaJiMaHHOM MEpbI yIia, YMETh BBIYMCIATH IJIOLIA/Ab
Kpyra u ero yacteid. [I[puMeHsATh noayyeHHbIE YMEHUS B IPAKTUUYECKHUX 3a]a4ax.

Haxoauth ocu (Maum LEHTpbI) CUMMETpUM (UTYp, NPUMEHSTHh ABMXKEHUS
IUIOCKOCTHU B MPOCTEHIINX CITydasix.

[IpyuMeHATh MOJyYeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHUECKHE
MOJIENH JIJIS 3a]1a4 peajbHOM KU3HU U MIPOBOJAUTH COOTBETCTBYIOLINE BBIUNCICHMUS
C NPUMEHEHHEM MOAOOMS M TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSACH, Tle
HEOO0XO0IMMO, KATbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosmmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m Kourpoabnsie | IlpakTnueckue
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
[Ipocreiiue reomerpudeckue GUrypbl
1 U uX cBoiicTBa. M3mMepenue 14 https://m.edsoo.ru/SCDUTTDXL
T€OMETPUUECKHUX BEITMUNH
2 TpeyronsHUKH 22 1 https://m.edsoo.ru/LUWHI113V3
I1
3 ApAITICIBHEIC [IPAMBIC, CYMMa Y08 14 1 https://m.eds00.ru/C3QIURDVS
TPEyroJIbHUKa
O T
4 KPYACHOCTE HKPYT. & COMETPHACCIHE 14 1 https://m.edsoo.ru/ZCZQS49CU
MOCTPOEHUS
5 [ToBTOpEeHuUe, 0600IIeHNE 3HAHNI 4 1 https://m.edsoo.ru/RJI3LV3V2
OBIIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME




8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne n/m Konrpoasubie | IIpakrnueckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
1 YerbIpEXyroNbHUKN 12 1 https://m.edsoo.ru/ZL.R3S406D
Teopema daneca u Teopema o
2 MIPOTNIOPLIUOHAIBHBIX OTPE3KAX, 15 1 https://m.edsoo.ru/F8O5Z09Y8
O0JA00HbBIE TPEYTOJIbHUKH
IImomans. HaxoxneHue miomanei
3 TPEYrOJIBHUKOB U MHOTI'OYI'OJIbHBIX 14 1 https://m.edsoo.ru/QLI1QDOEP
¢buryp. [Inomaau nogo6HbIX puryp
4 Teopewa Iuaropa n natiaa 10 1 https://m.edsoo.ru/4AZHRPYM8W
TPUTOHOMETPHH
VYTriabl B OKpYy:KHOCTH. BriricanHbIe 1
5 OTTHCAHHEIE HETRIPEXYTOIIBHHKH. 13 1 https://m.eds00.ru/J2JOK38GT
KacarenbHble k okpyxHocTH. Kacanue
OKPY>KHOCTEU
6 [ToBTOpEHUE, 0000IIEHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AVOG6P
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOIT'PAMME




9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne n/m Kourpoabnsie | IIpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
1 TpuronomeTpis. Teopembl kocHiycon 16 1 https://m.edsoo.ru/5172BY40V
U CUHYCOB. PelieHne TpeyrojbHUKOB
[IpeobpazoBanue mo100usl.
2 MeTtpuueckue COOTHOLIECHHUS B 10 1 https://m.edsoo.ru/TS8CWSWSF
OKPY>KHOCTHU
3 BexTopsl 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlekapTOBBI KOOPIMHATHI HA TNTIOCKOCTH 9 1 https://m.edsoo.ru/ISOMGSAFT
[IpaBunbHBIE MHOTOYTOJIBHUKH. J[JTMHA
5 OKPY’KHOCTH M IUIOIIAAbL Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS
Brruncnenune miomanei
6 JIBYODKEHUS ITIOCKOCTH 6 https://m.edsoo.ru/SHUMOCSCI
7 Hostoperiite, oBobutette, 7 2 https://m.edsoo.ru/VYLGCQRSP
cucTeMaTu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 63 6 0

I[TIPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

7 KIIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHUS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111eTr0 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
PacrioznaBath M3y4eHHbIE T€OMETPUUECKUE PUTYPBI, ONPEAEIATh UX
B3alIMHOE€ paCIOJIO)KEHUE, M300paxkaTb IreoMeTpudyeckue (Urypsl,
6.1 BBIIIOJIHATh YEPTEKU IO YCIOBUIO 3a1auu. M3mMepATh JIMHEWHbIE U
yIJI0BBIE BEIMUMHBL. PemiaTh 3a1aun Ha BHIYMCIEHUE JJIUH OTPE3KOB
Y BEJIMYMH YIJIOB
Jenate TpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH IIPEIMETOB B
6.2 peaTbHON >KHU3HHU, Pa3MEPOB MPHUPOIHBIX 00BEKTOB. Paznuuyarh
pa3Mepsl 3TUX 0OBEKTOB MO MOPSIKY BETUUNHBI
6.3 CTpOUTH YEPTEKH K TEOMETPUUECKUM 3a/1adaM
[Tonb30BarbCs MIPU3HAKAMHU paBEHCTBA TPEYrOJIbHUKOB,
6.4 M CI0JIb30BATh NpU3HAKM U CBOWCTBA  PaBHOOEIPEHHBIX
TPEYroJIbHUKOB IIPU PELICHUH 3aa4
65 [IpoBOIUTH  JIOTMYECKHE  PACCYKIEHUS C  HCIOJIb30BAHUEM
' F€OMETPUUECKHUX TEOPEM
[Tonb3oBarbCs MPU3HAKAMHU paBEHCTBA MPSIMOYTOJIbHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEIUaHbl, IPOBEAEHHON K THIIOTEHY3€
IPSIMOYT'OJIBHOTO TPEYroJIbHUKA, B PEIIEHUH T€OMETPUUECKUX 3a1a4
Onpenenars napamuieNbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPbIE
67 oOpasyeT ¢ HUMH cekymas. Onpenesnars napayuieIbHOCTh MPSAMBIX C
' IIOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MPSAMOM 10 TOYEK
ApYrou npsMon
6.8 Pemate 3a1aun Ha KieT4aToi Oymare
. [IpoBOANTE BBIYMCIEHUS M HAXOAWTh YHCIOBbIE U OYKBEHHBIE
' 3HAUEHUS YIJIOB B TIEOMETPUYECKHUX 3a/adyaX C MCIOJIb30BAaHUEM




CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TPHU TEPECEUCHUH JIBYX MapaUICIbHBIX TPSIMBIX

ceKyllel. PemaTe npakTuyeckue 3a/1a4yy Ha HaX0KJICHUE YIioB

6.10

Brnagers mnoHSATHMEM TE€OMETPHUYECKOTO MECTa TOYeK. YMETb
ONPENENATh OMCCEKTPUCY yIJIa U CEPEIUHHBIA MEPIEHAUKYISAp K

OTPE3KY KaKk T€OMETPUUECKUE MECTa TOUEK

6.11

@opMyJIUpOBaTh OMNPEACICHHUS OKPYKHOCTH M Kpyra, XOpIbl U
JMaMeTpa OKPYKHOCTH, MOJIb30BAThCS UX CBOMCTBAMHU. YMETh

IIPUMEHSATH 3TU CBOMCTBA IIPU PEILICHUH 3a/1a4

6.12

BirameTes noHATHEM ONMMCAaHHOW OKOJIO TPEYrOJIBHHKA OKPYKHOCTH,
yMeTb HaxoauTb €€ ueHTp. llomp3oBaThecs (pakTamMu O TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKE, U
0 TOM, YTO CEpEAUHHBIE NEPIEHANKYIISAPBI K CTOPOHAM TPEYrOJIbHUKA

MEePECEKAIOTCS B OJTHOM TOYKE

6.13

BJ'Ia)IeTI) MMOHSATHEM KacaTelIbHOH K OKPY)XHOCTH, IIOJB30BATHCA
TEOPEMONl O MEPIEHIMKYIIPHOCTH KacaTelbHOW M pajuyca,

HpOBe,Z[éHHOFO K TOYKEC KaCaHUs

6.14

[Tonb30BaThCs MPOCTEUHIMMHU TEOMETPUUYECKUMHU HEPABEHCTBAMH,

ITIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[TpoBOIUTH OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C IMOMOUIBIO

HUPKYJIS U JIMHEUKU

8 KVIACC

Kon
NPoBePsIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTeJIbHOM NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHusA

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHEIE€ BH/IBI ‘ICTBIpéX}/TOJ'IBHI/IKOB, X 3JICMCHTEI,

MOJIb30BaThCA UX CBOMCTBAMHU IIpu pECIICHNU T'COMCTPUUCCKUX 3adavd

6.2

HpI/IMCHHTL CBOMCTBa TOYKH nepeceucHruss MenaH TPEYroJIibHUKa

(meHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnaners monsTHEM Cpe,I[Heﬁ JIMHUKU TPEYroJIbHUKAa W TparCuuu,

IMPUMCHATL HX CBOIMCTBA npu pCeHiCHUN T'COMCTPUYCCKUX 3aHdad.




[Tonwp3oBarbcs Teopemoit daieca U TEOPEMOU O IMPONOPLIMOHAIBHBIX

OTPE3Kax, MPUMCHATH UX IJId PCIICHHUA NPAKTUYICCKUX 3a1a4

6.4

[IpumeHaT, nOpU3HAKM 1OJOOUS TPEYroJbHUKOB B  PEIICHUU

TCOMETPUUCCKUX 3ada4

6.5

[Tonb3oBarbest Teopemoii [Tugaropa amns perieHns reoMeTpuIeCcKuX 1
IMPAKTUYCCKUX  3ada4. CTpOI/ITI) MaTeMaTU4CCKyr0O MOJACIb B
IMMPAKTUYCCKUX 3aaa4ax, CAMOCTOATCIIbHO ACIIATh qepTéxc 1 HaXOIUThb

COOTBCTCTBYIOIIHEC JIMHBI

6.6

Biametes noHATHAMM CHHYCa, KOCUHYCAa W TAHI'€HCA OCTPOrO yIya
IPSIMOYT'OJIBHOTO TpPeyrojpHuKa. 110b30BaThCs 3TUMHU NOHATUAMU

AJId pECIICHUA IMTPAKTUICCKUX 3a1a4

6.7

Brruucnsate (pa3nuvHbIMUA CIIOCOOAMHM) IUIONIAb TPEYroJIbHUKA U
IJIOL[AAM MHOTOYTOJIbHBIX (Uryp (MOab3ysAch, Il€ HEOOXO0IUMO,
KaNbKyJIATOpOM). [IpMeHSTh MoslydeHHbIE YMEHUS B MPAKTUYECKUX

3a7a4ax

6.8

Brnamets MOHATHSMH ~ BOMCAaHHOTO W I[EHTPAJIBHOTO  yria,
UCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX, yIJIaX MEXAY XOpAaMu
(cexyuumMu) U yriie Mexay KacaTelabHOM W XOPIO MpH pelieHUH

TCOMETPHUUCCKUX 3a1a4

6.9

BJ'Ia)IeTB IIOHATUEM OIIMCAaHHOI'O ‘ICTBIpéXYFOHBHI/IKa, IIPUMCHATH

CBOMCTBA OITMCAHHOTO ‘leTpréxyFOHBHI/IKa IIpU pCHICHUH 3aJa4

6.10

HpI/IMeHHTb IIOJIYyYCHHBIC 3HaHHA Ha IIPAKTHUKE — CTPOUTH
MaTeMaTUYCCKUEC MOJCIN JId 3aJad peaﬂBHOﬁ JKHU3HU U IIPOBOJUTH
COOTBCTCTBYIOIIIMEC BBIYHUCICHHUA C IMPHUMCHCHUEM HOI[O6I/I$I u

TPUTOHOMETPHH (TIOJIB3YACH, T/Ie HEOOXOAUMO, KATBKYISATOPOM)

9 KVIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTb TPUTOHOMCTPUYICCKHUC Q)YHKHI/II/I OCTPBIX YI'JIOB, HAXOAUTD C UX

MMOMOIINBIO PA3JIMYHBIC 3JICMCHTHI IMPAMOYTOJIBHOT'O TPCYTrOJIbHHUKA




(«pemieHre  OPAMOYIOJbHBIX  TPEYrOJbHUKOBY»). Haxomuts (c
NOMOUIBIO  KAJIBKYJSATOPA) JUIMHBI W YIJIBI IS HETaOJMYHBIX

3HAYEHUN

6.2

[Tonb3oBarsCs bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKAECTBOM JIJII HAXOKIAEHUS COOTHOLIECHUI

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUYHMHAMU

6.3

Hcnonp3oBare TEOpEeMbl CHHYCOB M KOCHUHYCOB ISl HaXOXICHHUS
Pa3IUYHBIX JIEMEHTOB TPEYrOJIbHUKA («PEIICHNE TPEYTrOJIbHUKOBY),

IMPUMCEHATH UX IIPU PCIICHUH I'COMCTPHUICCKUX 3a/1a4

6.4

Bnagers mouatusMu npeoOpa3oBaHUsl MOAOOHUS, COOTBETCTBEHHBIX
37eMeHTOB To100HBIX Guryp. [lonbp3oBaThes cBOWCTBAMH 1MOI00US
MPOU3BOJBHBIX (PUTYP, YMETH BBIYUCIIATH JUIMHBI U HAXOJUTH YTIIbI Y
mo00HbIX (uryp. [IpuMeHsITh CBOMCTBA MOJAOOMS B MPAKTHUECKUX
3ajayax. YMeTb MPUBOAMUTH TpPUMEpPHl MOAOOHBIX GuUryp B

OKpY>KaloIlleM MUpe

6.5

[Tomp30BaTbcss TeOpeMaMH O TMPOU3BEACHUU OTPE3KOB XOpA, O

MPOU3BEICHUHU OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeJbHOU

6.6

[Tonb30BaThcs BEKTOpaMM, TMOHMMATh MX TEOMETPUYECKHM U
¢bu3nyecKkuil CMbICI, TPUMEHATh UX B PEIICHUU T€OMETPHUUECKUX U
duznueckux 3anad. [IpuMeHATh cKansipHOE MPOU3BEACHUE BEKTOPOB

AJI1 HAaXOXKACHWA IJIWH U YITIOB

6.7

ITonp30BaThCA MCTOJAOM KOOpAUWHAT Ha INIOCKOCTHU, IPUMECHATH €0 B

PEIICHHUU I'€COMCTPUUCCKUX U IIPAKTUYCCKUX 3aJla4d

6.8

Bnagers nousTusMu MMpaBUJIIBHOI'O  MHOTOYI'OJIbHUKA, JJIMHBI
OKPY’XHOCTH, AJIMHBI OYI'M OKPYKHOCTU U paHHaHHOﬁ MCPBI yI'Ja,
YMCTh BbBIYUCIATH ILJIOMIAAb Kpyra MU €ro yacTei. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKUX 3a/lavdax

6.9

Haxomuth ocuM WIM ILEHTPHl CHUMMETpUM (UTYp, HPUMEHATh

JABHXKCHUS ITJIIOCKOCTH B HpOCTCﬁMHX Clryqasax

6.10

HpI/IMeHHTB IMNOJIYUYCHHBIC 3HAaHUSA Ha TIIPAKTUKE — CTPOUTHb
MAaTEMAaTUYCCKUC MOACIINU IJId 3ada4 peaHbHOP’I JKU3HU 1 TPOBOAUTDH

COOTBCTCTBYIOIIIUC  BBIYHUCICHUA C TNPHUMCHCHHEM HOII06I/IH n




TPUTOHOMETpUYECKUX (PYHKIMK (TONB3YSCh,

KaJIbKYJISITOPOM)

rae HeoO0XO0IUMO,




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS
6 I'eomerpus
Havanbehbie nonsitusa reometrpun. Touka, mpsMas, OTpe30K, JTy4d. YroJi. Busel
6.1 yriaoB. BepTukanbHble M cMexHbIE yrubl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh U epHneHANKYISIPHOCTD TIPSIMBIX
62 Cummerpuunbie  ¢Qurypbl. OCHOBHBIE CBOICTBAa OCEBOMl CHMMETPHHU.
' [IpuMepsl cUMMETPUH B OKPYXKAIOIIEM MUPE
63 OcCHOBHBIE MOCTPOEHUSI C MOMOILIBI0 IUPKYIS M JIMHEHKU. TpeyrojbHUK.
' BricoTa, meamnana, OuccekTpurca, UxX CBOMCTBA
6.4 PaBHOOepeHHbIE W PaBHOCTOPOHHHMM  TpeyrojbHUKH. HepaBeHcTBO
' TPEYroJIbHUKA
65 CBoiicTBa ¥ TpHU3HAKA PaBHOOEAPEHHOTO TpeyroJbHUKA. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHHUKOB
6.6 CpoiicTBAa W TPU3HAKK MapajuieNbHBIX  OpsiMbiXx. CymMma  yrJjioB
' TpEeyroJibHUKA. BHELIHNE YIIIbl TPEYrOJIbHUKA
[IpsimoyronpHbIii  TpeyroibHUK. CBOWCTBO MEIHWAHBI MPAMOYTOJBHOTO
67 TPEyroJbHUKA, MPOBEAEHHOM K runoteHysze. IlpusHaku paBeHCTBA
' IPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsMOYronbHBINA TPEYroJbHUK C YIJIOM B
30°
HepaBeHnctBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoOM, TeopeMa o OounbleM yrine © Oojiblieil  CTOpoHE
TpeyroyibHUKa. [lepnenaukysnsp u HaKIOHHas
69 l'eomerpuueckoe Mecto TOuek. buccektpuca yria u  CcepeaUHHBIN
' NEePHEHANKYIIAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUYEK
OKpy)XHOCTb U Kpyr, XOpJa U JuamMeTp, HUX CBOWCTBA. Bzaumuoe
6.10 pacnoyioKEHUEe OKPYKHOCTH U mpsMoM. KacarenbHas u cekymas K
OKDPY)KHOCTHU
611 OKpyXHOCTb, BIIMCaHHas B yroj. BrnucaHHas W ONMuCaHHAs OKPYXHOCTU
' TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS

6 ['eomerpus

6.1 Yersipéxyrospauku. [lapamienorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

63 Tpanenusi, paBHOOOKas  Tpamemnus, €€ CBOWCTBA U  IMPU3HAKHU.
' [IpssMoyronbpHas Tpanenus

64 Meron ynBoenust Menuansl. LlenTpanbaas cummerpus. Teopema @aneca u
' TeopeMa 0 IPONOPIUOHATIBHBIX OTPE3Kax

6.5 CpenHue TMHUU TpEyroJibHUKaA U Tpanenuu. LIeHTp macc TpeyrojipHuKa

6.6 [Togo6ue TpeyronbHUKOB, KOdpuIMeHT mnoaodus. Ilpuznaku mnomoOus
' TPeYroJabHUKOB. [IpuMeHeHune no1o6us mpy peleHn: NPakTUYeCKUX 3a1a4

67 @opmynbl Ui IUIOMIAAM TPEYroJibHUKA, MapauieJorpaMma, pomba u
' Tpaneuuu

6.8 CpoiicTBa miomaae reomeTpuueckux ¢uryp. OTHOIICHHE TUTOIIAAeH
' Mo00HBIX huryp

69 Brrurciienue niomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Ilucdaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemeHUU
' MPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TAHT'€HC OCTPOr0 YIjla IPsIMOYI'OJIbBHOIO TPEYTrOJIbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETPUYECKHE
¢bynkiun yrinos B 30°, 45° u 60°

612 Brnucanuble U LEHTpaJbHBIE YIJIBI, YTOJ MEXAY KacaTeIbHOW M XOpAOH.
' VYribl MEXy XOpAamMu U CEKYILIMMU

6.13 BrucanHbie ¥ ONIMCAaHHBIE YETBIPEXYTOJIbHUKU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTed. Kacanume okpy:KHOCTEH.
' OOu1re KacaTeabHbIE K IBYM OKPYXHOCTAM

9 KUIIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

6 I'eomerpus
6.1 Cunyc, kocunyc, TaureHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKJ1eCTBO. DPOPMYIIbI IPUBEICHUS
Pewmrenne tpeyronbHukoB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. Pemienue
6.2 IPAKTUYECKUX 3aJa4 C HUCIOJb30BAHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nogoous. [logoOue COOTBETCTBEHHBIX AIIEMEHTOB
64 Teopema o nmpou3BeCHUH OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHNUN OTPE3KOB
' CEeKYILUX, TEOPEMa O KBaJpaTe KacaTeabHOU
Bexktop, anmHa  (MOIynb) — BEKTOpA,  COHAIPABJIEHHBIE  BEKTOPHI,
65 MIPOTUBOIMOJIOKHO HANpaBiI€HHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEPALIMU HaJl BEKTopamMH. PaznoxkeHne BekTopa 1o IByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOe MpOU3BEIEHUE BEKTOPOB, IPUMEHEHHUE IS
' HaX0XJACHUS JUTMH U YTJIOB
JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTU. Y PaBHEHUS MPSIMOM U OKPYKHOCTH B
6.7 KOOpJIMHATAaX, MEPECEUCHUE OKPYKHOCTEHN U IPSAMBIX. MeTo 1 KOOpIUHAT U €r0
MIpUMEHEHHE
6.8 [IpaBunabHBIE MHOTOYTOJILHUKH
6.9 JlivHa okpykHOCTH. ['pagycHas u paauaHHas Mepa yria, BbIYHCICHHE JUTHH
' JIyT OKPY>KHOCTEU
6.10 [Lnomane kpyra, ceKTopa, CermeHTa
611 JIBuKEeHHUST TJIOCKOCTH M BHYTPEHHHE CUMMETpUd (uryp (3reMeHTapHbIe

npenctasienus). [lapannensusiii nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

IIpoBepsiemble TPeOOBAHUS K NMPEeIMETHBIM pe3yibTaTaM
OCBOEHHsI OCHOBHOH 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0uiero oopazoBanus Ha ocHoBe ®PI'OC

YMeHHe onepupoBaTh MOHATHSAMHM: MHOKECTBO, ITOJIMHOXECTBO,
Oolnepanuy HaJ MHOKECTBAMHU; YMEHHME OIIEPUPOBATH ITOHATHUSAMH:
rpad, cBs3HBINA rpad, AepeBo, LUKI, MPUMEHITh UX MPU PELICHUH
3aJad; yYMEHHE HCIOJb30BaTh rpaduyeckoe IpeAcTaBICHUE
MHOXECTB JUIsl ONMCAHMS PEAIbHBIX IPOLECCOB M SBICHUM, IIPH

pelIeHnHt 3a1a4 U3 Jpyrux yueOHbIX MPeaMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEJIEIICHUE, aKCUOMa, TEOpEMa,
JI0Ka3aTelIbCTBO; YMEHUE pPAclO3HAaBATh HCTHUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, NPUBOJUTH IMPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPHULIAHUA BBICKQ3BIBaHUI

YMeHue onepupoBaTh HOHATUSMU: HATypalbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHUCIIO, JEIMMOCTb HAaTypaJbHBIX 4YHCEN, NPU3HAKU
NEeNMMOCTH, 1[eJ0€ YMCI0, MOJYIb Yucia, OObIKHOBEHHAs ApPoOb U
JecsiTuuHasi ApoOb, CTAaHIAPTHBIN BUJ YKCIIA, pallMOHAIbHOE YUCIIO,
UpPpAlMOHANIBHOE YHCIO, apu(PMETHYECKUW KBAJPaTHBIN KOPEHb;
YMEHHE BBINOJHATH JIEHCTBUS C 4YHMCIaMH, CpaBHUBaTh U
yIOPSAOYUBATh YHUCIA, MPEJICTaBIATh 4YHMCIAa HAa KOOPAUHATHOU
OpsIMOM, OKPYIJISITh 4YMCIIA; YMEHHUE JeNaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIUMCIICHUH

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

1
2
3
4

YMeHue onepupoBath MOHATHIMH: CTEIIEHb C LIEIBIM MOKa3aTeseM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOYJIEH, alrebpandeckast
Ipo0b, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTENEeHH
0oJbllle €IMHMIIBI; YMEHHE BBINMOJHATH PAcy€Thl MO (Gopmynam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-PAMOHANBHBIX BBIPAXKEHUH U
BBIPAKEHUI C KOPHAMHU, PA3JI0KEHHE MHOIOWIEHA HA MHOYKUTEIH, B
TOM YHCJIE C HCHOJb30BaHHUEM (QOPMYNT DPA3HOCTH KBAJAPaToB M

KBaJpaTa CyMMBI 1 Pa3HOCTH




YMeHue onepupoBaTh NOHATUSAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE PelIaTh JIUHEWHbBIE U KBAJPATHBIE YPABHEHHS,
IpOOHO-palIMOHATIbHBIE YPABHEHUS C OJTHOM MEPEMEHHOM, CHCTEMBI
JIBYX JIMHEMHBIX YPABHEHU, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE H JPOOHO-paliOHATbHBIE HEPABEHCTBA C  OJIHOM
MIEPEMEHHOM, B TOM YHMCJIE TPU PELICHHUH 3a7a4 U3 IPYTruX NIPEAMETOB
M TPAKTUYECKUX 3a7a4; YMEHUE HCMOJb30BATh KOOPAUHATHYIO
NPSIMYI0 ¥ KOOPJAMHATHYIO TUIOCKOCTH JUISl U300paKEHHS PEIICHUIA

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: PYHKUUS, TpaduK QYyHKIUU, HYIH
byHKIIHH, MIPOMEXYTKA  3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHUS, HAWOOJbIIEE W HAaWMCEHBIIEC 3HAYCHHS
GyHKIHH; YMCHHE OTIEpUPOBATH TIOHSITUSIMH ; npsMast
MIPOITOPIIMOHAIBHOCTb, TUHEWHAS (DYHKIIHS, KBaApaTHIHAS (DYHKITHS,
oOpaTHass TPOMOPIHMOHATBLHOCTh, Mapaboya, rurnepboia; ymeHue
ctpouth rpaduku  GYHKIUNA, HWCIOIB30BaTh Trpadukd s
ONpENEICHUs CBOMCTB MPOLIECCOB M 3aBUCUMOCTEW, ISl PELICHUS
3aa4 U3 APYrux y4eOHBIX MPEeIMETOB U peajbHON KU3HU; YMEHUE

BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXKY BEIMYMHAMU

Ymenue OTIepUpOBaTh MOHSTUSIMU: MOCIIEI0BATEIBHOCTD,
apudmernyeckass W TeOMETpUYECKas  IPOrPEeCcCHH; yMEHHue
UCII0JIb30BaTh CBOMCTBA MOCIEA0BATEIbHOCTEH, POPMYIIBI CYMMBI U
oOlero ujieHa Npy pelieHuy 3aaad, B TOM YHCIe 3ajad U3 APYrHx

y4eOHBIX MMPEJMETOB U PeaIbHON KU3HU

YMeHue peulaTh 3aaa4r pa3HbIX THUIIOB (B TOM 4YHCJIC Ha IMPOUCHTEI,
JOJIM KW 4YaCTH, ABHWXKCHHC, pa60Ty, HOCHY TOBApOB U CTOHUMOCTH
INOKYIIOK U YCJIYyT', HAJIOT'U, 3aJla4U U3 obnactu YIipaBJICHUS JINYHBIMUA
A CEMEHHBIMU (bHHchaMH); YMCHHUE COCTAaBJIAATH BbIPAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CUCTEMbI II0 YCJIOBHUIO 3aJa4u,
HCCICA0BATH MOJIYYCHHOC PCIICHUEC U OICHUBATDH HpaBIIOHOI[06HOCTB

IMMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, IpAMasi,
Tyd, JoMaHas, yro, MHOTOYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHMM TPEYroJbHUKHY,




NPSAMOYTOJIBHBIM TpPEyrojbHHUK, MenuaHa, OWCCEKTpUca M BBICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHHUK,  MapajjiesiorpaMM,  pomo,
OPSIMOYTOJIBHUK, — KBaJpaT,  Tpalelus; OKPYXKHOCTb,  KpYT,
KacaTeJIbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU (PUTypamMu; yMEHHE
pewaTe 3ajadd, B TOM 4YHUCJIE U3 IIOBCEJIHEBHOM JKU3HM, Ha
HaX0/IEHUE T€OMETPUUYECKUX BEJIMYMH C IPUMEHEHUEM H3y4EHHBIX

CBOWCTB puryp u (hakToB

10

YMeHne onepupoBaTh MOHSATHSAMHU: PAaBEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MapaJUIeNIbHOCTh U TEPIECHIUKYISIPHOCTD TPSMBIX,
Yyroll MEXIy NpSIMBIMH, MEPHEHAUKYISAP, HAKIOHHAsS, IMPOEKIHS,
nojobue  ¢uryp, 1oa0OHBIE  TPEYrOJbHUKH,  CHUMMETpUs
OTHOCHTEJIbHO TOYKH M TIPSMOW; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMeTpUI0 u  moaobue  ¢uryp, MapaJuIeIbHOCTh U

MEPIEHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOIEM MHDPE

11

YMeHue omnepupoBaTh MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJ
(BenMuuHA yria, CHHYC U KOCHHYC yIjla TPeyrojbHHKA), TUIOIIA/Ib;
YMEHHE OLICHUBATh pa3Mephl MPEAMETOB U 0OBEKTOB B OKPYKAIOIIEM
MUpE; yMEHHE MpUMEHATh (OPMyJbl TepuMeTpa U IUIOHIaan
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH U IJIOLIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO Tapajlieienuiesa; yMeHHe MPUMEHSTh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHHKA,
teopeMmy Ilucdaropa, TpUrOHOMETpPUYECKHUE COOTHOLICHHS ISt

BBIYMCIICHHS JITMH, PACCTOSTHUH, TUTOIIA I

12

YMeHne wu300paxkaTh IUIOCKHE (UTYpl W HMX KOMOWHAIIWH,
IPOCTPAHCTBEHHBIC (UTYPBl OT PYKH, C IOMOMIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB TI0 TEKCTOBOMY HJIH

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue ONCpUpOBaTh IOHATHUAMHU: IMPAMOYI'OJIbHAA  CHUCTEMaA
KOooOpAuHaT, KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa HaA YHUCIO, CKaJIAPHOC TPOU3IBCACHHUC
BCKTOPOB; YMCHHUC HUCIIOJIB30BAaTh BCKTOPBI W KOOPAWHATBI [JId
IMPEACTABJICHUA NAHHBIX U PCHICHHUA 3a4a4, B TOM YHCJIIC U3 JAPYIrux

y‘le6HBIX MMpeaMETOB U peaﬂBHOﬁ KHU3HU

14

YMmenue OICpUpPOBATHL TMMOHATUAMMU: CTOJIOMKOBBIE U KpYTrOBBIC

AuarpamMmbl, Ta6J'II/II_IBI, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEauaHa,




HanOoJIbllIee U HAUMEHBIIIEe 3HAYCHUS, Pa3Max YMCIOBOTO Habopa;
yYMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEeoOpPa3OBHIBATH
UHPOPMALIMIO, TPEACTABICHHYI0 B TaONMIAX M Ha JuarpamMmax,
OTPAKAIOIIYI0 CBOWCTBA M XapAKTEPUCTUKU PEAIBHBIX IPOLIECCOB U
ABJICHUM; YMEHHE pacClO3HAaBaTb W3MEHYMBHIC BEJIWYUHBI B

OKpYXKaloIlleM MHpe

15

YMeHue onepupoBarh MOHATHUSAMHU: CIIy4alHBIM OMBIT (CiIydaiiHBIN
9KCIIEPUMEHT), 3JEMEHTapHOE COObITHE (RJIEMEHTapHBI HCXON)
CIIy4ailHOTO OIIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOJUTh BEPOSITHOCTH CIy4allHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE pelIaTh
3a/la4yd METOJIOM OPTraHM30BAHHOTO IMepedopa U C HCMOIb30BaHUEM
MpaBUJIa YMHOXXEHMSI; YMEHUE OLIEHWBATh BEPOSTHOCTU pealbHbIX
COOBITHI U SBJIEHUI, TOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUHM B OKpY)XKalOIleM MHUPE U B IKHU3HU;
3HAKOMCTBO C MOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YHCENI B €r0 POJIBIO B MaCCOBEIX SIBJICHUAX

16

YMeHne BbIOMpATh TMOIXOIANIANA U3YyYCHHBIM METOJ JJIA PelIeHUs
3a/1ay¥, TIPUBOJIUTH MMPUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKHU
B HCKYCCTBE, OIHMCHIBATH OT/CIbHBIC BBIJAIONINECS PE3YJIbTATHI,
MOJTYYCHHBIC B XOJIC PA3BUTHS MAaTEeMAaTHKW KaK HAyKH, IMPUBOJIUTH
npUMEpbl  MAaTEeMAaTHYECKUX OTKPBITHH HW WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUU




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1 Yucna v BBIMUCIEHUS

1.1 Harypanbsubie u nienbie uncina. [Ipu3Haku 1eTUMOCTH HEIbIX YHCel

- OOBbIKHOBEHHBIE U JECATUYHbIE  JpOOM, HPOLEHTHI, OECKOHEUHbIE
' TePUOANYECKHE IPOOH

3 Panmnonanbupie  uyncna. ApudMeTHdYecKue Omepaluu ¢ parroHATBHBIMU
' YUCIIaMU

14 JlelictButenbHbie ynciaa. ApudMeTHdecKue omnepanuu C JIeHCTBUTEIbHBIMU
' YUCITaMU

> [TpubmmxkEéHHBIC BBIYMUCICHUS, TpaBUiIa OKPYIJICHHS, TMPUKUIKA M OIEHKa
' pe3yJbTaTa BEIYMCICHHUI

2 AnreOpandeckue BRIpOKEHUS

2.1 bykBeHHBIC BBIpaXKEHUS (BBIPAKEHUS C TIEPEMEHHBIMH )

5y Crenenp ¢ wenslM nokasareneMm. CTENeHb € palMOHAIbHBIM I10Ka3aTeleM.
' CBoiiCTBA CTENEHU

23 MHorouJieHsl

24 Anrebpandeckas apo0b

ApudMeTnyecKkuii  KOpeHb  HaTypaJbHOW  crermeHu.  JledictBus ¢

= apuMETHYECKUMH KOPHSIMHU HaTYpAJIbHOU CTEIICHH

3 YpaBHEHHUs 1 HEpAaBEHCTBA

- Lensle u npoOHO-panMoHalbHBIE ypaBHeHHs. CHUCTEMBI M COBOKYIMHOCTH
' YpaBHEHHI

- Lensle u npoOGHO-panrioHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

33 Perrenne TekCTOBBIX 3a7a4

4 YucnoBble OCIIEI0BATEILHOCTH

4.1 HOCJ'IG,Z[OB&TCJ'ILHOCTI/I, CITIOCOOBI 3aJJaHUs IIOCIIeJOBATEIbHOCTEH




Apudpmernyeckass u reoMmerpuyeckas mnporpeccur. Dopmyna  CIOXKHBIX

4.2
IIPOLIEHTOB
5 OyHKINUU
Oynknmsi, crnocoObl 3amanus  ¢GyHKuH. [paduk yakoum. OOmacTh
OTIpe/IeIIeHNUs] U MHOXECTBO 3HaueHu# pynkunu. Hymu Gynkiun. [pomexyrku
5.1 3HAKOMOCTOSTHCTBA. [IpOME)yTKH MOHOTOHHOCTH (DYHKIHMH. MaKCUMyMBI H
MuUHUMYMBI (pyHkumu. HawmOosbliee M HamMmeHblee 3HaueHHE (YHKIUU Ha
MIPOMEXKYTKE
6 Koopaunats! Ha IpsIMO U IIJIOCKOCTH
6.1 KoopnunaTthnas npsmas
6.2 JlexkapTOBbI KOOP/IMHATHI Ha IMJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl u UX CBONCTBa
7.2 TpeyronsHuK
7.3 MHOroyrojibHUKH
7.4 OKpYXHOCTb U KPYT'
7.5 H3Mepenne reoMeTpruIeCcKuX BeTUIH
7.6 BekTops! Ha IIIOCKOCTH
8 BeposTHOCTB U cTaTucTUKa
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 KomOunaTtopuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUA/bI A1 YYHEHUKA

* MatemaTuka. Feometpusa: 7 - 9-e Knaccbl: 6a30Bblii ypoBeHb: yuebHUK; 14-e uspgaHue,
nepepabotaHHoe AtaHacaH J1.C., bytysos B.®., Kagomues C.b. u ap. AKuMoHepHoe o6w,ecTeo
«U3paTenbcrBo «lpoceeweHne»

BBegute cBO BapuaHT

METOANYECKME MATEPUANBI ANA YYUTENA

DOna npenogasaHua reomeTpum no Knaccuueckomy YMK J1.C. AtaHacAaHa (7-9 Knaccbl) cywecrsyer
npoBepeHHan BpemeHeM MmeToAaunveckan 6asa, BKIOUYalOLWan NoypoyHble NAaHbl, AUAAKTUYECKUE
maTepuasbl U TeTPaAU ANA oueHMBaHUA.OCHOBY MeTOANYECKOrO KOMMJIEKCa AJA yUuTeNA COCTaBNAIOT
cneayowme opuumanbHble U3JaHUA U maTepuanbl:l. MeToguyeckue peKomeHpauum (aBTopbl:
AtaHacsaH /1.C., byty3os B.®. u ap.)K Kaxxaomy 3BeHy BbiNyCKalOTCA cCrieluasbHble KHUrU gNAa yuutens,
KoTopble cogepaTt:MpumepHoe TemaTUyeckoe U NoOypoUHoe niaHuposaHue.Cpesbl Tpe6oBaHMi K
3HaHMAM yyawmxca.lMloapo6bHbie KOMMEHTapUM K TPYAHbIM Teopemam U 3agayam.2. Paboune Tetpaau
(aBTopbI: FNaskos K0.A., EpmakoBa M.B.)BbinycKatotca ana 7, 8 u 9 Knaccos. lomoraloT B opraHusauum
camocroaTesibHOU paboTbl, popMMpPOBaHMMU YepTeKHbIX HABbIKOB U NOAFOTOBKe K OI3.3.
DOunpaktuueckue matepuanol (astopbl: 3us b.I., Meitnep B.M.)CopaepKaT roToBble CamMOCTOATE/IbHbIE U
KOHTPO/IbHble PaboTbl B 2—4 BapuaHTaX pa3HOro ypoBHA CNIOXKHOCTU (0T 6a30Boro Ao yrny6neHHoro)
ana 7-9 Knaccos.4. [lononHUTeNbHble UCTOYHUKU U TecTbilfeomeTpua: TecTbl (aBTopbl: MuweHko T.M.,
bauHkoB A.[l.): yao6Hbiit popmaT ana 6bicTpoii NpoBepKu 3HaHMIA Nnepepn, 601bLUOA
KOHTpO/NbHOW.[IpoBepeHHble MeToauYecKkue pa3paboTku, TexHoNOrMYecKkmne KapTbl ypoKos, paboune
nporpammbl U NpeseHTaLMm Bcerga AOCTYNHbI Ha TaKMX o6pa3oBaTenibHbIX NOpPTanax, Kak UHPoypoK.5
catoslupaKktuueckme marepuanbi no reometpum K YMK AtaHacaAHa ...5 ceHT. 2023 r. — 3anucb Ha
cTeHe. Accouurauma yuutenein matematuku us Kapeaumu. 5 cen 2023 8 14:00. iupakrtuyeckme
marepuanbl no reometpun K YMK AtaHaca...BKoHTakteleomeTpua. Metoanueckmne pekomeHgauumm. 9
KnaccYuebHoe nocobue npepHasHaAvYeHO ANA yuuTenei, KoTtopble Nnpeno- Aal0T reomeTpuio B 7—9
Knaccax no yuye6Huky J1. C. AtaHacsiHa u gp. OHo Hanu...uCozMeTtoguuyecKkoe obecneyeHue
npenopasaHua yyebHoro ...MeToaunueckan pa3pabotka - MetToauyeckoe obecneyeHne npenogaBaHus
yuyebHoro npegmeta «MaremaTuka»: NpounTaTb OHAANH UK CKavaTb Ha ca...MHpoypoK

LIM®POBbIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

https://m.edsoo.ru/U8SPZ6RWCD
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