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HOACHUTEJIBHAS 3AIINCKA

['eomeTpus Kak OAMH M3 OCHOBHBIX PA3/IEJ0OB IIKOJIBHOM MAaT€MaTUKH, UMEIOLIUN
CBOEH I1eJIbI0 00ECIEYUTh M3YyUYEHHE CBOMCTB M pa3MepoB (PUTyp, UX OTHOLICHUN U
B3aUMHOE PACIIOJ0KEHUE, OINHUPACTCA Ha JIOTUYECKYIO, JIOKa3aTENIbHYIO JIMHUIO.
[leHHOCTh W3y4YeHUs TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
3aKJII0YaeTcsi B TOM, 4YTO OOyYalolMMCS YYUTCS TPOBOAUTH JOKa3aTeIbHbIE
pacCyXJIeHusl, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHHUs, JOKA3bIBaThb HCTUHHBIE
YTBEPKACHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUSI «OT
NPOTUBHOTO», OTJIMYATh CBOWCTBA OT TPU3HAKOB, (QopMyaupoBaTh OOpaTHBIE
YTBEPKIACHUS.

Btopoii 1enbi0 H3y4deHUs] TEOMETPUM SABISETCS HUCMOJIb30BaHUME €€ Kak
WHCTPYMEHTa TMPU PEHICHUM KaK MaTEeMaTHMYeCKUX, TaK U TMPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peanbHOM ku3HU. OOydaroniuics OJDKEH HAYYUTHCS OMPECIIUThH
TCOMETPUUECKYI0 (UTYpy, ONMUCAaTh CIOBAMHM JAHHBIA YEepTEX WIM PUCYHOK, HAWTH
IUIOMIAIb 3€MEJIBHOTO YYacTKa, paccyuTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO
kabens wiu TpeOyeMble pa3Mephl Tapaka IS aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JIMHUS B U3yYeHUH TeoMmeTpuu. I[lpu pemenun 3amay
NPAKTUYECKOTO XapakTepa OOYyYalolUMHCS YUYUTCS CTPOUTh MaTeMaTHYECKHE MOJIENH
peanbHbIX KU3HEHHBIX CUTYyalWid, TPOBOJUTH BBIYHMCICHHUS M OLEHUBATh aJ€KBATHOCTh
NOJIYYEHHOTO pe3yibTara.

Kpaiine BakHO mNOMYEPKUBATH CBSA3M TEOMETPUU C APYTUMH  Y4€OHBIMU
npeIMeTaMu, MOTHBUPOBATh HCIOJIB30BATh OIPEACIICHHUS TeOMETpHUecKuX Guryp u
MOHSITHM, IEMOHCTPUPOBATH NMPUMEHEHUE TMOIYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE.
Ot cBsA3u Hauboiiee SIpKO BHAHBI B Temax «Bekrops», «Tpuronomerpuyeckue
cooTHOIIeHUs», «Meroa koopauHat» u «Teopema I[Tudaropar.

VYueOnbiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIHNE OCHOBHBIE pa3/eibl
conepxkanus: «I eomeTpuueckue GUTYPHI K UX CBOUCTBa», «3MepeHne reoMeTpuIecKux
BEJIIMUMH», «J/[eKkapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BekTopel», «/lBHKeHU
miockocTny, «IIpeodpazoBanus mogo0us».

Ha usyuenune yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68
yacoB (2 yaca B Hezelno), B 8 kinacce — 68 yacoB (2 yaca B HeJento), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).



COIAEPKAHUE OBYYEHUA
7 KIIACC

HavanpHble nonaTus reomerpun. Touka, npsiMasi, OTPE30K, Jyd. YToi. Buasl
yrioB. BeprukambHble U CMeXHbIe yIubl. buccexrpuca yria. Jlomanas,
MHOTrOyroJyibHUK. [[apanienbHOCTh U NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETpPHUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOIIBI LHUPKYJId U JUHEUKH. TpeyroibHUK.
BricoTa, Mennana, GuccekTpuca, X CBOIMCTBA.

PaBHOOeApEeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CpoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa U IPU3HAKHU MApAIEIbHbIX NPsAMbIX. CyMMa yriloB TPEYTroJIbHUKA.
BHemHue yriael TpeyrojibHUKA.

[IpssMOyTONBbHBIA  TpeyroibHUK. (CBONCTBO MEIWAaHbl MPSAMOYTOJIBHOIO
TPEyroJbHUKA,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTronbHUK ¢ YoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbIIed CTOPOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HaKJIOHHAS.

I'eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©W  CEepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoHcTBa. B3anmHoe
PacCIIOJIOKEHUE OKPYKHOCTH U mpssMoi. KacarenpHas U ceKkyllas K OKPYKHOCTH.
OKpyXHOCTb, BIHCaHHasg B Yroi. BnucanHas W onucaHHass OKPYXKHOCTH
TPEYTrOJIbHUKA.

8 KJIACC

UYeteipéxyronpauku. [lapamnenorpamMm, ero npu3Haku U cBoucTBa. HacTHble
CIyyau MapajuiesiorpaMMoB (IPSMOYTOJbBHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TeopeMa O IPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue nvHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.



[TogoOue TtpeyronbHukoB, kKodhduiuent mnogodus. Ilpusnaku nomodus
TPEyroiabHUKOB. [IpuMeHenne no1o00us npy perieHuy MPakKTHUYEeCKUX 3a/1au.

CaoiicTBa miomaneir reomerpuyeckux Quryp. dopmynsl s IUIOMAIA
TpPEeYrojibHUKa, MNapajuiesiorpaMma, pomoba u Tpaneuud. OTHOIIEHHE IUIOUIaaeH
MoJ00HBIX GUryp.

Bpruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TAHI€HC OCTpPOTO yIJia MPSAMOYTrOJIbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXIAECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yrioB B 30, 45 u 60°.

Brniucanuble ¥ UEHTPAJIbHBIE YIJIbI, YTOJ MEXIY KacaTelbHOM U XOpJOHu.
Yrael  MeXay ~XopJamMu M CeKyUIMMHU. BrnucaHHble W ONHCAHHBIC
YETBHIPEXYTOJIbHUKU. B3amMHOE pacnosio)KeHHE HABYX OKpykHocTer. Kacanue
OKpyxkHOCTeH. OOIIHe KacaTelbHbIC K JIBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, xocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMYyIIbI IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKUMX 3alad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[Ipeobpazosanue moaoous. [Togqodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mNpPOU3BENECHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KacaTeIbHOM.

Bekrtop, nmnumHa  (MOAyNnb)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
MPOTHBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPbHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BekTopaMu. Pa3znokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. Koopnaunatel BekTopa. CKalsipHOE MPOHU3BEIACHUE
BEKTOPOB, MPUMEHEHUE /ISl HAXO0KICHHS JJIMH U YTJIOB.

JlekapTOoBbI KOOPJIAWHATHI HA IIOCKOCTU. Y PABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsAMbIX. MeToa KOOpAHHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOrOYroiabHUKH. JlnuHa OKpyXHOCTH. ['pamycHas wu
paauaHHas Mepa yriia, BBIYUCIEHUE JJIMH Oyr OKpyxkHocted. I[lnmomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU>KEHHSI TIOCKOCTH W BHYTPEHHHE CUMMETpUU QuUryp (dJIeMeHTapHbIe
npeactasienus). [lapannensHeiilt nepenoc. [loBopor.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTWKEHUSAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO ATUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN Irpa’kJaHWHA U peaju3aliy ero
npaB, TMpEACTaBICHUEM O MATeMAaTHMUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B pEIICHUM IPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBIEHHOCTH, OCO3HAHMEM BaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEW XKWU3HU ISl YCICIIHOW MPodeCcCHOHATBHOM
JESTEIBHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM MHANBUIYATBbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, pEIIeHWH, pacCyXIECHUH, YMEHHUIO BHUIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMAaHUEM MAaTEeMaTHMYECKOM HayKd Kak cdepbl ueIoBEeYECKOi
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMAaTHKH MU MAaTEMaTH4YECKOM KyJbTYpOH KakK CPeICTBOM
IIO3HAHUS MHpPA, OBJAJCHHEM IMPOCTEUINMMH HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHNEe MaTeMaTHUYeCKUX 3HAHUM /I pelIeHUs 3a7au
B OOJACTH COXPAHHOCTU OKpYXKAIOIIEW Ccpeabl, IUIAHUPOBAHUSA IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM [JIsi OKpYXarolel cpeabl, OCO3ZHAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM U MyTel UX pelIeHHMs;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENBHOCTh, B TOM YHUCIIE
YMEHHE YUYUTBHCS y JPYTuX JoJel, mpuoOperaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(bopMynHpoBaTh UIEU, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM UYHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUS W JAEUCTBHs, (OpPMYyIHUpOBaTH W OICHUBATH PUCKH H
MOCIEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIYy MOHATUSAMHU, (POPMYyIUPOBATH
OTIpEJICICHNs] ~ TIOHATHUM, YCTAaHABIMBATH  CYIIECTBEHHBI  IMPHU3HAK
KIaccuuKaImy, OCHOBaHUSI i OOOOIIEHHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpUHUMATH, (opmMymupoBaTh ©  NpPeoOpa3oOBBIBATH  CYXKICHHUS:
YTBEpIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIE W O0OIIHe,
YCIIOBHEIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [AAHHBIX, HAOMIOACHUSAX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPECUMIA;
JIeNaTh BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMATUUYECKUX YTBEPKACHHUU (IpsIMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpaMBaTh aAPryMEHTALMI0, TMPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BHIOMPAaTh HauboJiee TMOAXOIAIUMH C Yy4ETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTEeILCKIE JEHCTBHUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICI0BATEIbCKUH HHCTPYMEHT TO3HAHUS,
(GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE IMPOTHBOPEUYUE, TMPOOJIEMY,
CaMOCTOSATCJILHO YCTAaHaBIIMBAaTh KMCKOMOE M JIaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBAThH CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTUIECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOIA;
CaMOCTOSITENTFHO (HOPMYJIHPOBATh 000OIIEHUSI W BBIBOJBI IO PE3yJIbTaTam
NPOBEACHHOTO HAOJIOICHUS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIICHUI;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlecca, a TaKKe BBIABUTATH
IPE/IIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ undgopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh W HW30BITOYHOCTh HWH(OpPMAIUH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (GopMy MpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIASIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, NPEITI0KCHHBIM
yduTesIeM Wi chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pPELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

e B X0Ji¢ 00CYX/I€HHs 3a1aBaTh BOMPOCHI M0 CYLIECTBY O0CYX AaeMOU TEMBI,
po0JeMbl, peraeMoi 3ajaun, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MOMUCK
pElIeHMs, COIMOCTABISTh CBOM CYXACHUS C CYXICHUSIMU APYrHX
YYaCTHUKOB JHajiora, oOHapyKUBaTh pa3IMuM€ U CXOJCTBO MO3UIUH, B
KOppeKTHOU (hopme hopMyITHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;

e TMPEACTABIATH  PE3YJIbTATHI pelieHuss  3aJayu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTa, CAMOCTOSTENBHO BBIOUPATh (POPMAT BBHICTYIUICHHUS
¢ Y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEH ayuTOpuu;

e IIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUyaIbHOU
paboThI MpU pelIeHUH YYeOHbIX MaTeMaTHUYECKUX 3a/1a4;

e TMPUHUMATh LEIb COBMECTHOM AESITENbHOCTH, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paloThl, pachpeaensiTb BHUAb paldOT, JAOroBapUBaTHCH,
o0CyXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIOIEH;

e YyYacTBOBAaTh B TPyHmHoBbIX ¢Gopmax paboTel (0OCyx)AeHUs, OOMEH
MHEHHSIMH, MO3TOBBIE IITYPMbI U JIPYTHE), BHIIOJIHATH CBOIO YacCTh pabOThI
U KOOPIAWHHUPOBATH CBOM JEMCTBUS C JPYrUMH UJ€HAMH KOMAaH[BI,
OLIEHHMBAaTh KAayeCTBO CBOEr0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

e CAMOCTOSITENIbHO COCTAaBJSATH IJIaH, aJlTOPUTM PELICHUS 3aJayu (WJId €ro
4acTh), BBIOMPATH CMOCOO pelIeHUsi ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U pe3yiibTaTa
pELICHUsI MATEMATUYECKON 3a/1a4H;

e TNPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPU PELICHUHN 33]a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTUKEHUS IIEIH,
HaxXOJIUTh OLIKUOKY, 1aBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaloOIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHE (UTYpPBI, OMNPEeNeisITh HX
B3aMMHOE€ PAacIoOJIOKEHHE, H300pakaTb TreoMeTpuyecKrue (UTypbl, BBINOIHATH
YEpPTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peasbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX O0BEKTOB. PaznmyaTh pasmepbl 3THUX
00BEKTOB IO MOPSAJIKY BETUUUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIH30BaTh
PU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUU 33/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKICHUS C HUCIOJIH30BAaHUEM T€OMETPUUYECKHX
TEOPEM.

[Tonb30BaThCAd MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJIbLHOTO
TPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenensith NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOphIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILBI pPaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOW MPSMOM.

PemaTe 3aaun Ha KieTyaToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJI0B B TIEOMETPUYECKMX 3aJadyax C UCIOJIb30BAHUEM CYMMBI  VYTIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMIPH
NEpPECEYEHNUN JABYX IMapajulelIbHbIX NPsIMBIX CceKylle. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXJACHUE YTJIOB.

Bianetp TNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACISITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TTOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATHh 3TU CBOWCTBA NIPHU
peLIeHnH 3a1ay.

Brnanerp moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomp3oBaThCs (pakTamMum O TOM, YTO OWUCCEKTPUCHI YTIIOB
TPEYroJIbHUKA INEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

BianeTp noHsiTHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BATHCA TEOPEMOM O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCs MPOCTEUIIMMH TE€OMETPUUECKUMH HEPABEHCTBAMHU, ITOHUMATh
UX IIPAKTUYECKUU CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOCHHUS C MOMOIILIO IIUPKYJIS U
JINHEWKMU.

K koHmy oOyuenus B 8 kjacce OOydYaromMiiCS TMOJYYUT CICAYIOIIHE
MPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIUaH TPEYroyibHUKa (IEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeaHed JTUHUM TPEYroJbHUKA W Tpareluu, MPUMEHSITh
X CBOWMCTBAa MpU pPEIICHUU TEOMETPUYECKUX 3ajaad. [lonbp3oBaThcsi Teopemoit
daneca U TEOPEMOI O MPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSITh UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00US TPEYTOJIBHUKOB B PEIICHUH T€OMETPUICCKUX
3a/ay.

[Tons3zoBaTthess TeopeMoit Iludaropa nanst pemieHUsS TEOMETPUYECKUX U
npakThuueckux 3agad. CTpoUTh MAaTeMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JeaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI.

Brnanerp NOHATUSIMM CHUHYyCa, KOCHHYCa M TaHI€HCAa OCTpPOro yria
IPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCAd ATUMU MOHATUSAMM JJISl PEIICHHS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU cIOCO0aMH) TUIOHIAAh TPEYTOJbHUKA M TUIOMIATU
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp MNOHATHSMH BIOHCAHHOTO M IEHTPAJIbHOTO YIJIa, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEXKAY XOpAamu (CEKYIIUMHU) U yTIIe MEXIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN T'€OMETPUUECKHUX 3a/1a4.

Brnanerp moHSATHEM OINKCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIH ISl 3a/1a4 peaibHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIUUCICHUS
C MNPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, IA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kiacce 0OydYarOUIUMCS TMOJYYUT CICAYIOIINUE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPBIX YIIOB, HAXOJUTh C WX
MIOMOIIBIO PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJIBHOIO TPEYTroJbHUKA («pPEIICHHE



MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYISTOPA) ITUHbI
Y yTJIbI 1J1 HETaOJIMYHBIX 3HAYEHUM.

[Tonb3oBaThCcss popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJCCTBOM JIJISI HAXOXKJICHHUS COOTHOIIEHUN MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonw3oBaTh TEOpeMbl CHHYCOB U KOCUHYCOB JIJISI HAXOXKJICHUS Pa3IUIHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh HUX TpHU
pElIeHNY TeOMETPUUECKUX 3a/1au.

Brnanerp moHsATHAMHM  npeoOpa3oBaHHMS — MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (uryp. [1osb30BaThCS CBOWCTBAMU MOJOOMS TPOU3BOJIBHBIX
buryp, ymeTh BBIUMCIATH JJIWHBI M HAaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumensTh cBOMCTBA MOMO0OMS B MPAaKTUYECKUX 3ajadax. YMETh MNPUBOJUTH
IpUMEpPHI MOJJOOHBIX PUTYP B OKpYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP/, O MMPOU3BEACHUNU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHMMATh UX TEOMETPUUYECKUN U (PU3MUECKUU
CMBICJI, TIPUMEHATh WX B PCIICHUH TEOMETPUYECKUX U (PU3HUYECKUX 3aj]1ad.
[IpuMeHSTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIUISI HAXO0XKIEHUS IJIMH U YTJIOB.

[Tonmp30BaTbCs METOAOM KOOPAWHAT Ha IUIOCKOCTH, NPHUMEHSATH €ro B
pEIIeHNH TeOMETPUIECKUX U MPAKTHIECCKUX 3a/1ad.

Brnanerp MoHATHSAMU TPaBUIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI JyTU OKPYKHOCTH W PaJIMaHHOW MEpHI yIJia, YMETh BBIYUCIATH ILIOIMIATh
KpyTra u ero yacteil. [I[puMeHaTh mojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

HaxomuTth ocu (MM IEHTPBI) CUMMETPHH (PUTYP, TPUMEHSATH JBHKCHHS
IJIOCKOCTH B MPOCTEHIITUX CITydasx.

[IpuMeHSTh TONyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJICIH JIJIS 3aJ1ad peajbHON KU3HU U ITPOBOJIUTH COOTBETCTBYIOIINE BHIUYHCICHHUS
C TPUMCHCHHEM IOA0OHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YySICh, TJC
HEOO0XO0IMMO, KATbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
HauMeHoBaHue pa3aesioB u u(pposbie
Ne /i pasi Koutponbubie IIpakTuueckue (icpp )
TeM MPOrpaMMbl Bcero o0pa3zoBaTe/ibHbIE
padoThbI padoThI
pecypchbl
[Ipocrenmme reoMeTpudecKue
| ¢Gurypsl 1 UX CBOMCTBA. 14 bubnmnorexa [IOK
N3mepenue reoMmeTpuaecKkux https://m.edsoo.ru/7{415¢e2e
BEJINYUH
bu6anorexa IIOK
2 Tpeyronpitiki 22 ! https://m.edsoo.ru/7f415¢e2e
[TapannenbHbie IPAMBIE, bubnuoreka [JOK
3 14 1
CyMMa YIJIOB TPEYTroJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpY>KHOCTb U KPYT. 14 | bubnuoreka [IOK
['eoMeTpruyueckue NOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpEeHue, 0600IICHHE 4 | bu6anorexa IIOK
3HAHUU https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KUIIACC

KonnuecTBo yacos JIEKTPOHHBIE
Ne HauMeHoBaHue pa3aesioB u (undposbie)
Kontpoabnsie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
| YeThIpEXYroabHUKHT 12 1 bubamorexa HOK
PExIT https://m.edsoo.ru/7f417e18
, Teopema daneca u Teopema o -« 1 Bu6mmorexa LIOK
IIPOTMOPIIMOHATBLHBIX OTPE3Kax
POTIOPHHOHAT OTPEIKAZ, https://m.edsoo.ru/7f417e18
10I00HBIE TPEYTOJIBHUKH
IInomans. Haxoxxnenue
IJIOIIA/IEN TPEYTOJIbHUKOB U bubnuoreka [JOK
3 14 1
MHOTOYTOJIbHBIX (DUTYD. https://m.edsoo.ru/7f417e18
[Tnomanu mogo6HBIX HUryp
4 Teopema ITudaropa u Havana 10 | bubnmnorexa [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTabl B OKpY>KHOCTH.
. Bermca:HmZ u OHiCﬂHHHC . 1 BuGmorexa LIOK
YEThIPEXYTOJIbHUKHU.
PexyT https://m.edsoo.ru/7f417e18
KacarenbHbie K OKpY>KHOCTH.
Kacanue oxpyxHocTei
6 [ToBTOpEeHue, 06001IEHNE 4 | bubnuoreka [JOK

3HAHUM

https://m.edsoo.ru/7f417¢e18
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9 KIIACC

KonnuecTBo yacoB JIEKTPOHHBIE
HaumenoBanue pa3aesioB u nudpoBbie
Ne /i P Koutponbubie IIpakTuueckue (icpp )
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Tpuronomerpus. Teopemsl
1 KOCHMHYCOB U CHHYCOB 16 1 bubamorexa HOK
Y YEOB: https://m.edsoo.ru/7f41al2c
Petienre TpeyrojibHIUKOB
, S/Ipeo6pasoBaHI/Ie TOTO0HSI. o 1 BuGmorexa LIOK
UYCCKH THOIIICHHS B
CIPHHCCIHE COOTHOMIE https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bu6anorexa IIOK
3 B 12 1
CRTOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOpIMHATHI HA 9 | bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE
. Z&;IOF;YI;)(Z:HBHHKH.OI[HaHHa . BiGmorexa LIOK
HOCTH U ILI b
Py Had https://m.edsoo.ru/7f41al2c
Kpyra. Beruncienue
IUIoMmaae
6 Tk . 6 bubnmnoreka [JOK
BIZRCHIT TIOCROCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpeHnue, 060061ICHNE, 7 2 bu6anorexa [IOK




CUCTEMaTHU3aUs 3HAHUU

https://m.edsoo.ru/7f41al2c
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC

Kon
NnpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeaAMeTHBIC Pe3YJbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0
o0urero odpasoBaHus

6

I'eomerpus

6.1

Pacnio3naBaTh M3ydeHHbIE TeOMETpUYECKUe (UTYPHI,
ONpeeNsTh UX B3aUMHOE pPAacloJoKEHHE, H300pakaThb
reoOMeTpuYeckue (UTYphl, BBINOIHATH YEPTEXKHU IO
YCIOBUIO 3a1aud. M3MepsTh JHUHENHBIE U YIJIOBbIE
BEIMYMHBL. PemaTe 3a7aud  Ha BBIYUCIEHUE JUIMH

OTPEC3KOB 1 BCIIMYHH YIJIOB

6.2

Henatb rpy0Oyro OLICHKY JIMHEWHBIX M YIJIOBBIX BEIHMYHUH
IPEeIMETOB B PpEabHON KU3HU, Pa3MEpPOB MPUPOIHBIX
0o0bekTOB. Paznmuuarhe pasmepbl 3THUX OOBEKTOB IO

IMOPpAOKY BEIIMINHBI

6.3

CTpouTh 4epTeXu K TeOMETPHUECKUM 3a]1a4am

6.4

[Tonp30BaTbCsd NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB,
UCIOJIb30BaTh TMPU3HAKK W CBOMCTBA PaBHOOEIPEHHBIX

TPCYIOJIbHUKOB IIpHU PCHICHUHN 3a/1a4

6.5

HpOBOI[I/ITI) JIOTHYCCKHC PACCYKACHHA C HCIIOJIb30BaAHNCM

TCOMCTPHUICCKHUX TCOPCM

6.6

[Tonp30BaThCs TpPU3HAKAMH PABEHCTBA MNPSMOYTOJbHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEJHAaHbI, MPOBEAEHHONW K
TUMOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA, B PEIICHUU

ICOMCTPHUUICCKHUX 3a/1a4

6.7

OHpGI[CJI)ITB MapaJuICJIbHOCTD MMPAMBIX C IIOMOINBIO YIJIOB,

KOTOphIE OOpa3yeT ¢ HUMH cekymas. OnpeaensiTsh




[IapajlUIeIbHOCTh  IIPAMBIX C  IIOMOIIBID  PaBEHCTBA
pacCTOSAHUN OT TOYEK OJHOM MPSIMOU [0 TOYEK APYrou

IIPAMOU

6.8

Pemrats 3a7aun Ha KieTyaToi Oymare

6.9

HpOBOI[I/ITB BBIYHUCIICHHUA W HaAaXOJUTh YHCIOBBIC U
6yKB€HHBI€ SHAYCHHUA YIJIOB B TCOMCTPHUUYCCKUX 3aadax C
HUCIIOJIb30BAHUEM  CYMMBI  YIJIOB  TPCYI'OJIbHUKOB )51
MHOT'OYT'OJIbHUKOB, CBOMCTB YTJ0B, O6paBOBaHHBIX Impu
MNEPeCCUCHUN MOBYX MMapaJUICJIBbHBIX MIPAMBIX ceKyLueﬁ.

Pemiate MPAKTUYICCKUC 3a/IaY1 Ha HAXOXKIACHUC YITIOB

6.10

Brnanerp TNOHATMEM TI€OMETPUYECKOTO MECTa TOYEK.
YMerh omnpenensTb OUCCEKTPUCY yIia M CepeAUHHBIN
NEPNEHAUKYISAP K OTPE3KYy KaK IE€OMETPUYECKHE MecTa

TOYCK

6.11

@opMyIMpOBaTh OMNPEACICHUS] OKPYXHOCTM U Kpyra,
XOpJIbl M JHUaMEeTpa OKPY>KHOCTH, TIOJb30BaTHCS HUX
CBOMCTBaMHU. YMETh MPUMEHATh 3TH CBOMCTBA IPHU

pelieHny 3aaa49

6.12

Bnagers mnoHATHEM ONMCAHHOM OKOJIO TPEYroJbHUKA
OKPYKHOCTH, YMETh HaxoAuTh €€ 1eHTp. [lomp3oBaThcs
dbakTaMu O TOM, YTO OMCCEKTPHCHI YIIOB TPEYroJbHHUKA
NepeceKaroTcs B OJHOW TOYKE, U O TOM, YTO CEpEINHHbBIC
NEepPHEHIUKYISPBI K CTOpOHaM TpPEYroJbHUKA

MEPECEKAIOTCS B OJTHOM TOYKE

6.13

Brnagerp nmoHATHMEM ~ KacaTelIbHOM K  OKPYXHOCTH,
MOJIB30BAaTBCSl  TEOPEMOW O  MEPNEHAUKYJISPHOCTHU

KacaTeJIbHOW U paauyca, MPOBEIEHHOTO K TOUKE KaCaHUs

6.14

[Tonp3oBarbCs MPOCTEUIIUMHU r€OMETPUUECKUMU

HCPABCHCTBAMM, IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYCCKHEC IIOCTPOCHHA C




NIOMOIIBIO IUPKYJIS U JIUHEUKHU

8 KUIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOCHUS
NpoBepsieMOro ~ OCHOBHOI1 00pa30BaTeJbHON MPOrPaMMbl OCHOBHOTI'0
pe3yJbTara o0urero od0pa3soBaHus
6 I'eomeTpus
Pacnio3naBaTh OCHOBHBIE BHUbI YETHIPEXYTOJBHUKOB, UX
6.1 AJIEMEHTHI, TMOJh30BAThCA WX CBOMCTBAMH MPHU PEIICHUU
reOMEeTpPUYECKUX 3a1a4
62 [IpuMeHSATH, CBOMCTBA TOYKM TMEPECEUCHHS MEaHaH
' TpeyrojibHUKA (LIEHTPa MAcc) B PELICHUH 3a]1a4
Brnanerr mnoHaTHeM cCpenHEW JHWHUM TPEYTrOJbHHUKA U
Tpaneuuy, TMPUMEHSATh WX CBOWCTBA NP PEIICHUU
6.3 reomeTpuueckux 3anad. [lons3oBaTecsa Teopemoit daneca
U TEOPEMOI O MPONOPLHMOHAIBHBIX OTPE3KaX, IPUMEHSTh
WX JIJIs pEUICHUs MPAKTUYECKUX 3a1a4
6.4 [IpumeHsAT, TpU3HAKKM TOAOOWS TPEYrOJbHUKOB B
' pEelIEHNH FeOMETPUYECKUX 3a/1a4
[Tons3oBaThess Teopemoit Iludaropa s pemeHus
FEOMETPUYECKUX M MpakTHueckux 3anad. CTpouthb
6.5 MaTeMaTHYECKYI0 MOJENb B IPAKTUYECKUX 3a]a4ax,
CaMOCTOSITEJIbHO  JeJaTh  4epTeX U HAXOJUTh
COOTBETCTBYIOIIUE JITTUHBI
Brnanerp mnoHATHSIMH CHHYCAa, KOCHMHYyca M TaHI€HCa
6.6 OCTpOro yria MPSIMOYTOJILHOTO TPEYroJbHUKA.
' [lonb30BaTbCsi  ATUMU  TMOHATUSIMU  JUISL  PEILICHHS
MPaKTUYECKUX 3a]1a4
6.7 Boruucnare  (pa3nuyHbIMM - clIOCOOaMu)  IJIONIAAb




TPEYroJbHUKAa ¥ IUIOMAAM MHOTOYTOJBHBIX  (UTYD
(monp3ysich, L€  HEOOXOAUMO,  KaJbKYJISITOPOM).
[IpuMeHAT, TMOJyYEeHHBIE YMEHHS B TPAKTHYCCKUX

3aJgadax

6.8

Branerp NOHATUSMH BIHCAHHOTO M LEHTPAJIBHOIO Yria,
UCIIOJIB30BATh TEOPEMBI O BIMCAHHBIX YIUIAX, yriax
MEXAY XOpJlaMU (CeKYIMMH) U yIJie MeX/1y KacaTelbHOU

)51 XOpI[Oﬁ IIpHu pCIICHUN T'COMCTPUICCKUX 3a4a1

6.9

BJ'IaI[eTB IIOHATHUEM  OIIMCAHHOI'O IIGTBIpéXerJ'IBHI/IKa,
IMPUMCHATH CBOMCTBA ONHMCAHHOTO IICTBIpéXYI’OJ’IBHI/IKa

IIPU PELICHUH 3a/1a4

6.10

HpI/IMGHSITB IMMOJYUYCHHBIC 3HAHUA HA IMPAKTUKC — CTPOHUTH
MaTEMaTH4YCCKUEC MOACIU MJId 3adad peanBHoﬁ KU3HHU H
IMpOBOAUTD COOTBCTCTBYIHOIIHC BBIYHCIICHUA C
IMPUMCHCHUCM HO,ZIO6I/IH U TPHUTIOHOMCTPHUHN (HOJII)3y5ICB,

r7ie He0OXOAMMO, KAJBKYJISTOPOM)

9 KUIIACC

Kox
NnpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT O
o01rero odopa3zoBaHus

6

['eomerpus

6.1

3HaTh TpHUTrOHOMETpUYEeCKHe (GYHKIIUA OCTPBIX YIJIOB,
HaxoOJIUTh C UX T[OMOLIBIO pA3JIMYHbIE DJIEMEHTHI
IPSIMOYT OJILHOTO TPEyroiabHUKA («pemieHue
OpSIMOYTOJBHBIX  TPEYroJbHUKOB»).  Haxomuts  (c
NOMOIIBI0  KaJbKyJsATOpa) JJIMHBI W yIOAbl IS

HEeTaOJIMYHBIX 3HAUCHUM

6.2

[Tons3oBaThcs QopMynaMu NOPUBEACHUS U OCHOBHBIM




TPUTOHOMETPUYECKUM  TOXKIECTBOM JUIA  HAXOXKJICHMS
COOTHOLIEHUM MEKIY TPUTOHOMETPUUECKUMHU

BCINYHNHaAMU

6.3

Hcnonb3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB s
HaXOXACHUS  Pa3jIMYHbIX JJIEMEHTOB  TPEYroJbHUKA
(«pelieHne TPEyroJbHUKOB»), MPUMEHSTb HX IpHU

PCHICHUU I'COMCTPHUYCCKUX 3a/aY

6.4

Bnagets  moHATtusmMu  npeoOpazoBaHUsS — MOa00wS,
COOTBETCTBEHHBIX  JJIEMEHTOB  MOJOOHBIX  (uryp.
[lonb3oBaThCss  CBOMCTBAMU  MOAOOMS  TPOU3BOJBHBIX
buryp, ymMeTb BBIUMCIATH AJWHBI U HAXOJUTh YIJIBI Y
noo6Hbix ¢uryp. IlpumeHnsTs cBoiicTBa mNoa00HS B
NPAKTUYECKUX 3a/adaXx. YMEThb MPUBOAUTH MPUMEPHI

0JI0OHBIX (PUTYDP B OKPYXKAIOIIEM MUPE

6.5

ITonp3oBaThCs TCOpECMAMH O IIPOU3BCACHUN OTPC3KOB
XOopa, O IMPOHU3BCACHHUU OTPC3KOB CCKYIIUX, O KBAAPATC

KacaTelIbHOU

6.6

[Tonb30BaThCA BEKTOpaMH, IOHUMATh UX TEOMETPUUECKUAMN
U (GU3NYECKUN CMBICH, NPHUMEHSITh HMX B PEIICHUU
reOMETpUYeCKuX W (Qusnueckux 3amad. [IpumeHsTH
CKQJISIPHOE IIPOU3BEICHUE BEKTOPOB [JIsI HAXOXICHHS

JJIMH U YI'JIOB

6.7

ITons30BaThCs MCTOAOM KOOpAHMHAT Ha IIJIOCKOCTH,
IIPUMCHATDH €ro B peUICHNN TCOMCTPHUUICCKHX u

IMPAKTUYICCKUX 3aaa4

6.8

Brnagerp nNOHATHSAMHM NPaBUIBHOTO MHOTIOYTOJIBHHKA,
JUIMHBl  OKPYXXHOCTH, JUIMHBI JYTH OKPY>XKHOCTH H

paluaHHOM MEPHI YIJId, YMETh BBIYUCIIATH IUIOLIAAL KPyra




U ero yvacren. IIpuMeHATH IIOdy4YeHHBIE YMEHUSA B

IMPAKTUYCCKHUX 3aaa49ax

Haxonute ocu uauM  UEHTpBl CUMMETpUU  Quryp,

09 MPUMEHSTh ABUKEHUS MIOCKOCTH B IPOCTEHIINX CIIydasx
[IpuMeHsTh MOTy4YeHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJENU IS 3a/ady peaibHOM >KU3HU U

6.10 MPOBOJUTH COOTBETCTBYIOIIUE BBIYHCIICHHUS c

IpUMEHEHUEM MO100MUS ¥ TPUTOHOMETPHUUECKUX PYHKIUN

(MoOAB3ysACh, I7I€ HEOOXOANMMO, KAJIBKYISATOPOM)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
6 I'eomeTpus
Hauvanensie monsTus reomerpun. Todka, mpsmas, OTPE30K, JIyd.
6.1 Yron. Buagsl yrinos. BepTukanbHble U CMEXHBIE  YIJIBL.
' buccekrpuca yrna. JlIomanas,, MHOTOyrojapHUK. [lapamiensHOCTs U
NEePHEHANKYIIPHOCTh MPSAMBIX
6.2 Cummerpuunbie  ¢urypel. OCHOBHBIE  CBOWCTBA  OCEBOM
' cummeTtpuu. [IpuMepbl cCHMMETpUM B OKPY>KAIOIIEM MUPE
63 OCHOBHBIE TIOCTPOEHHMS C TIOMOILIBIO LHUPKYJIS W JIMHEHKH.
' TpeyronsHuk. Beicota, Meanana, OucceKTpuca, uX CBOMCTBA
6.4 PaBHOOenpeHHBIN u PaBHOCTOPOHHUI TPEYTrOJIbHUKH.
' HepaseHncTBO TpeyrosibHuka
65 CoiicTBa ¥ TNpU3HAKA PABHOOEAPEHHOTO  TPEYroJIbHUKA.
' [Ipr3Haky paBeHCTBA TPEYTOJILHUKOB
6.6 CBoiicTBa M NpPU3HAKM NapajuiebHbIX NpsAMbIX. CymMma yrioB
' TpeyrojibHuKa. BHenHue yriel TpeyrojabHUKa
[IpssmMoyronpHbIN TPEYrOJbHUK. CaoiicTBO MEIUaHbl
6.7 IPSMOYTOJIBHOI'O TPEYIrOJIbHUKA, MPOBEAEHHOW K THUIOTEHY3E.
' [Ipu3Haky  paBeHCTBa  NOPSMOYIOJIBHBIX  TPEYTOJBbHUKOB.
[IpsAMOYTOJIbHBIN TPEYTOIABHUK C yTioM B 30°
HepaBencTtBa B  reomMerpum: HEPABEHCTBO  TPEYTOJbHUKA,
6.8 HEPABEHCTBO O JUIMHE JIOMAaHOW, TeopemMa O OOJbIIeM yrie |
OombIIIeH CTOpOHE TPeyroJbHUKA. [lepneHnuKysap 1 HaKJIOHHAS
6.9 I'eomerpruueckoe MecTo TOueK. buccekTpuca yria u cepeIruHHbIN
' MEPIECHAUKYJISAP K OTPE3KY KaAK FT€OMETPUUYECKUE MECTA TOUEK
6.10 OKpYyXHOCTh M KpPYyI, XOpJia U THAMETP, UX CBOMCTBA. B3amMHoOe

pacIoOKEHUE OKPY>KHOCTH U npsiMoit. KacaTenbHas u cexymas K




OKPYHOCTH

OKPY)KHOCTB, BIIMCaHHAasA B YIOJI. Bnoucannas u onucaHHas

ol OKPYKHOCTH TPEYrOJIbHUKA
8 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

6 I'eomeTpus

6.1 Yersipéxyronbauku. [lapannenorpamMmm, ero npu3Haku U CBOMCTBA

6.2 [IpssMoyTONIBHUK, pOMO, KBaJIpaT, X MPU3HAKU U CBOHCTBA

63 Tpanemnusi, paBHOOOKass Tpamenusi, €€ CBONCTBA MU TPU3HAKH.
' [IpsamoyronbHas Tpaneuus

64 Meton ynBoenusi meauansl. LleHTpanbHas cummerpusa. Teopema
' Qdaneca u TeopeMa 0 MPONOPLHMOHAIBHBIX OTPE3KAX

65 Cpennue nMHMM TpeyrojipHHKa | Tpaneuuu. LleHTp wmacc
' TPEYroJbHUKA

[Togobue TpeyronpbHUKOB, KodhduimeHnt mnomodus. Ilpusnaku
6.6 o00Us TPEYTroJdbHUKOB. [IpuMeHeHHe momo0us TMpH pPEIICHUU
NPaKTUYECKUX 3a]1a4

6.7 Q@opmynbl a7 IJIOMIAAM TPEYroJbHUKA, NapajuieorpaMmma,
' pomba u Tpamnenuu

6.3 CpoiicTBa TuIOmane reomerpudeckux ¢uryp. OTHOIICHHE
' TIoIIaAe mogo0HbIX huUryp

6.9 Boluncnenue miomaneil TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha
' KJIeT4aToi Oymare

6.10 Teopema Iludaropa. Ilpumenenume teopemsr Iludaropa npwu
' pelIeHNU MPAKTUYECKUX 3a/1a4

611 CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrIjia NOpsSIMOYTOJIBHOTO

TpeyroibHuKa. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.




Tpuronomerpuueckue GpyHkuuu yrioB B 30°, 45° u 60°

BrnucanHble W LIEHTPAJIBHBIE YIJIBI, YTOJ MEXIY KacaTeJIbHOW M

6.12 XOpAOH. YTIIBI MEXKIY XOPAAMU U CEKYLLIUMHU
6.13 BnucanHbIE 1 OIMCAaHHBIE YETBIPEXYTOJIBHUKN
6.14 B3anmHoe pacnonoxkeHue AByX — OKpyxkHocter. Kacanwme
. okpyxkHOcTel. OOIIMe KacaTelbHbIE K IBYM OKPY>KHOCTSIM
9 KITIACC
Kona IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
6 I'eomeTpus
61 Cunyc, kocunyc, TtanreHc yrioB ot 0 pgo 180°. OcHoBHOE
' TPUTOHOMETPUUYECKOE TOKIECTBO. DOPMYJIIBI TPUBEICHUSI
Pewenne tpeyronpHukoB. TeopeMa KOCHHYCOB U TEOpEMA CHHYCOB.
6.2 Pemiennie npakTUYecKMX 3alad € HCHOJb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB
6.3 [IpeoGpazoBanue mogodus. [lomodre cOOTBETCTBEHHBIX IIEMEHTOB
Teopema 0 TpPOU3BEACHUU OTPE3KOB XOpA, TEOPEMBI O
6.4 MPOU3BEJCHUM  OTPE3KOB  CEKYIIHUX, TeopemMa O  KBajpare
KacaTeJIbHOU
Bekrop, nnuHa (MOAyJNb) BEKTOpa, COHAIPABICHHBIE BEKTOPBI,
6.5 IPOTUBOMOJIOAKHO  HAMPABICHHBIE  BEKTOPbl, KOJUIMHEAPHOCTh
' BEKTOPOB, pPAaBEHCTBO BEKTOPOB, OINEpalM¥ HaJl BEKTOPAMH.
Pa3znoxxenne BekTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatet Bektopa. CkalsipHOE TPOU3BEIEHUE BEKTOPOB,
' NPUMEHEHHE 1JI1 HAXO0XKACHUS JJIMH U yTII0B
JIlekapTOBbl KOOpPAWMHATBHI HA IUIOCKOCTU. YPaBHEHHS NPSIMOU H
6.7 OKPYKHOCTH B KOOPJAMHATAX, I[EPECEYECHUE OKPYKHOCTEH U
npsMbIX. MeToJl KOOpAUHAT U €ro NPUMEHEHUE




6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHA

Jmrna okpyxHoctu. I'pamycHas wu paaua”HHas Mepa  yria,

09 BBIYMCIICHUE JUIUH YT OKPYKHOCTEN
6.10 [Inomane Kkpyra, CEKTOpa, CErMEHTa

JIBID>KeHHUsT TJIOCKOCTH U BHYTPEHHUE CHUMMETpuUu  Quryp
6.11 (omeMeHTapHble  TpeAcTaBieHus).  [lapamnenspHBI  mEepeHOC.

IToBoport




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIpoBepsiemblie TpeOOBaHMS K MPeAMETHBIM
pe3yJibTaTaM OCBOE€HUS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus HA
ocHose ®I'OC

YMeHue  onepupoBaTb  MOHSTHUSMH: MHO€ECTBO,
NOJIMHO>KECTBO, ONEpPAlMU HAJ MHOXXECTBAMH; YMEHHE
OnepupoBaTh MOHATUSAMU: rpad, CBI3HBIN Tpad, nepeso,
LUUKJ, TPUMEHATh HMX IMPU PELICHUH 33/1a4; YMEHHE
UCIIOJIb30BaTh Tpaduueckoe MpeCTaBICHUEe MHOXKECTB
IUIS. ONHCAHUS PEAbHBIX IPOLECCOB W SIBICHUM, TNpHU

pelIeHUH 3a7a4 U3 IPYTUX YU4EeOHBIX MPEIMETOB

YMeHne  onepupoBarTh  IMOHATUSMHU:  ONPEIEIICHHUE,
aKcuoMa, TeopeMa, JI0Ka3aTeNbCTBO; YMEHHE
pacrno3HaBaTb WCTUHHBIE W JIOXKHBIE BBICKA3bIBaHUS,
IIPUBOJIUTh NPUMEPbl W  KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPUIAHHA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATUSMH: HATYypalbHOE YHCIO,
IIPOCTOE M COCTABHOE YHUCJIO, JEIMMOCTb HAaTypajbHbBIX
yycelsl, NPU3HAKA JEIMMOCTH, LEJI0€ YHCIO, MOIYJb
yucia, OOBIKHOBEHHass JpoOb W JeCATUYHAs JApoOb,
CTaHJApPTHBIM  BUJ  YHUCIA, pAlUOHAIBHOE  YHUCIIO,
UPpAlMOHAIIBHOE YHCIIO, apu(METHUECKHH KBaJIpaTHBIN
KOPEHb;, YMEHHE BBIIOJHATh JCUCTBUS C YHCIAMHU,
CpaBHUBATh U YIOPSIOYUBATH YKCIIA, IPEJICTABIIATH YU CIIa
Ha KOOPAMHATHOW MPSIMOM, OKPYIJIATh YHCIA; YMEHHUE

JleJIaTh NPUKHUJIKY U OLEHKY PE3yJIbTaTa BIUUCICHUN

VYMeHue OIICPHUPOBATh IMOHATHAMHU. CTCIICHb C LCJIIBIM




nokasareneM, apu(METHYECKHl KBaJpaTHbIA KOPEHb,
MHOTOYJIEH,  anre0paudeckas  JapoOb,  TOXKIECTBO;
3HAKOMCTBO C KOpPHEM HaTypaJbHOW CTeneHu Ooblie
€MHMIIbI; YMEHHUE BBINOJHATH PAcu€Thl MO (opmyam,
npeoOpa3zoBaHus LIEJIBIX, ApOOHO-pallMOHAIBHBIX
BBIDQOXCHUN M BBIPAXKEHUM C KOPHIMH, pa3IOKEHUE
MHOIOYJIEHAa HA MHOXHUTEIM, B TOM 4UHCIE C
UCIIOJIb30BaHUEM  (opMysn  pa3HOCTH  KBaJpaToB U

KBaJlpaTa CyMMBI U pa3HOCTHU

YMeHue onepupoBaTh MOHSATUSIMU: YHCIOBOE PABEHCTBO,
YpaBHEHHUE C OAHOUN MEPEMEHHOM, YUCIOBOE HEPABEHCTBO,
HEPABEHCTBO C MEPEMEHHOMN; YMEHUE PEIIaTh JIUHEUHBIC U
KBaJIpaTHbIC ypaBHEHUS, JTPOOHO-paIMOHATBHBIE
YpaBHEHUS C OJHOMW TEPEMEHHOM, CHUCTEMBI JBYX
JIMHEWHBIX YPABHCHUMW, JIMHEWHBIE HEPABEHCTBA M MX
CUCTEMBI,  KBaJpaTHble W  JPOOHO-palMOHATbHBIC
HEPABEHCTBA C OJHOW NEPEMEHHOM, B TOM YHUCIIE MPHU
pEelIEHNH 3a/ad U3 APYruX NPEAMETOB M MPAKTHUYECKUX
3a/1a4; YMEHHUE HUCIOJIb30BaTh KOOPJIAWHATHYIO MPSAMYIO U
KOOPJMHATHYIO TUIOCKOCTh Il M300pa)K€HUs pEelIeHUN

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATHSAMHU: (YHKIHSA, Tpadux
byHKIHH, HYJIH byHKINH, MIPOMEKYTKH
3HAKOTIOCTOSTHCTBA, TPOMEKYTKU BO3pACTaHUs, YOBIBAHMUS,
HauOOJbIIee ¥ HANMEHbBIIIEe 3HAYCHHS (QYHKIIUN; YMEHUE
OTIEpUPOBATH MOHATUSAMHU: TIPsMasi TPOMOPIIUOHATHHOCTD,
TuHeHas (yHKIWs, KBagpaTudHas (PyHKIWSA, OOpaTHas
IPOMOPIUUOHATILHOCTh, Mapabosia, rumnepoosia; yMEHHE
cTpouth rpaduku (GyHKIUN, UCMOIB30BaTh rpaduKu st

OIPEJICJICHUS] CBOMCTB MPOILECCOB M 3aBUCUMOCTEH, IS




pelieHusl 3ajad M3 JPYTUX YYEOHBIX MPEAMETOB H
peaJlbHOM  W3HM; YyMEHHE BbIpaXkaTb (popmylaMu

3aBUCHUMOCTH MCKIY BCIIMUNHAMU

YMeHHue onepupoBaTh NOHATUSMM: MOCIEAOBATENBHOCTD,
apu(meTniecKas 1 reOMeTpuyecKas Mporpeccuu; yMeHue
UCIOJIb30BaTh CBOMCTBA MOCIE0BATENbHOCTEN, (POPMYIIbI
CYMMBI U OOILEro WieHa MPU PEeIIeHUH 3a/1a4, B TOM YHCIIe

3aa4 U3 Jpyrux y‘le6H]':»IX npecamMeTOB U peaHBHOﬁ KU3HHU

YMeHue pemath 3a7a4d pa3HbIX TUMOB (B TOM 4YHCIIE HA
OPOLEHTHI, JOJM U YacTd, JABUXKEHHE, paboTy, LEHY
TOBAapOB M CTOMMOCTH MOKYIIOK M YCJIYT, HaJOTH, 3aJa4u
U3 00JacTH yOpaBJICHHsS JMYHBIMA M CEMEWHBIMU
¢dbuHaHCaAMN); yMEHUE COCTaBJISATh BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4H,
UCCIEN0BaTh  IIOJIYyYEHHOE pEIICHHE M OLICHUBATH

HpaBIIOI'[OI[O6HOCTI> I[MOJIYYCHHBIX PC3yJIbTATOB

YMeHue omnepupoBaTh NOHATHSAMHU: (Urypa, TOUKa,
OTpE30K, MpsMasi, JIy4, JJOMaHas, yroj, MHOTOYTOJIbHUK,
TPEYroJbHUK, PABHOOCAPEHHBIM M  PABHOCTOPOHHHI
TPEYTrOJIbHUKH, MPSAMOYTOJIbHBIM TPEYTrOJbHUK, MEAHaHa,
OMCCeKTpHCca U BHICOTA TPEYTOIbHUKA, YETHIPEXYTOIHHUK,
napagienorpaMMm, pomO, TPSIMOYTOJBHUK, KBapart,
Tpareuus; OKpyKHOCTb, KPyT, KacaTeJabHas; 3HAKOMCTBO C
POCTPAHCTBEHHBIMHU (PUTYpaMH; YMEHHE periaTh 3a/1auu,
B TOM YHCJIE W3 MOBCEIHEBHOW XWU3HU, HA HAXOXKJICHUE
F€OMETPUYECKUX BEJIWYHUH C MNPUMEHEHUEM W3YYECHHBIX

CBOUCTB (uryp u (HaxkToB

10

YMeHne omnepupoBaTh MOHSATHUSMH: PABEHCTBO (Uryp,
PaBEHCTBO TPEYTOJIbHUKOB; MapajyIeIbHOCTh 151

MEPIECHAUKYISAPHOCTh NPSAMBIX, YTOJ MEXAY IPSMBIMU,




NEPHEHAUKYJISAP, HAKIIOHHAs, MPOEKUHs, nogooue Quryp,
N0J00HBIE TPEYrOJbHUKH, CUMMETPHUSI OTHOCHUTEIBHO
TOYKM U TpsIMOM; YMEHHE paclo3HaBaThb pPABEHCTBO,
CUMMETpPUI0O U Tonodue ¢uryp, mNapamieabHOCTh U

NEPHEHAUKYISPHOCTD MPSAMBIX B OKPYKaIOIIEM MUPE

11

YMeHHe OnepupoBaTh MOHATUIAMU: JUIMHA, PACCTOSHHUE,
yroi (BeJIMYMHA YIJIa, CHHYC M KOCHUHYC YyIJya
TPEeYrojibHUKA), IUIOLIa/lb; YMEHUE OLEHUBATH pPa3MeEphI
IpEeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE
OpUMEHATh  GOpMyJdbl  MEepUMeTpa M IUIOIIAJIU
MHOT'OYT'OJIBHUKOB, JUIMHBI OKPYXHOCTH M IUIOLIAAU
Kpyra, o0ObeMa MpSMOYTOJIBHOTO MapaljieNenuIe1a;
yYMEHUE MPUMEHSATh MPU3HAKH PABEHCTBA TPEYTOJbHUKOB,
TEOPEMY O CYMME€ YIJIOB TpPEYrOJIbHUKA, TEOPEMY
[Mudaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS s

BBIYKCJIEHUS JIUIMH, PACCTOSTHUM, TUIOIIAAECH

12

YMeHnue n3o0paxarb IOCKue GUTrypsl U KX KOMOMHALINH,
IPOCTPAHCTBEHHbIE (QUTYpBl OT pPYKH, C TIOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB 10

TCKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAaHHIO

13

YMeHrne onepupoBaTh  MOHATUSAMHU:  IPSIMOYTOJIbHAs
CHCTEMA KOOPAMHAT, KOOPJAMHATHI TOYKH, BEKTOP, CyMMa
BEKTOPOB, NPOMU3BEICHUE BEKTOpPAa HA YMCIO, CKAJISIPHOE
IIPOU3BEJCHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh BEKTOPBI
Y KOOPAMHATHI JUISI NPEACTABICHUS HAHHBIX W PELICHUS
3ama4, B TOM YHCJI€ W3 JIPYTUX Y4EOHBIX MPEAMETOB H

peaTbHON )KU3HU

14

YMeHue omnepupoBaTh MOHSATHUSMH: CTOJOUKOBBIE W
KPYTOBBIE JAarpaMmel, Ta0IUIbI, cpenHee

apupmMeTHIecKoe, MeAuaHa, HauboJblllee U HAUMEHbBIIIEEe




3HA4YEeHMs], pa3Max YUCIOBOIr0 HabOpa; yMEHHUE U3BIEKATh,
UHTEPIPETUPOBATh U NPeoOpa3oBbIBAThL HH(POPMALUIO,
OpEeICTAaBIEHHYI0 B TabiuMUax W Ha JMarpammax,
OTpaXkaroU[yl0 CBOMCTBA M XapaKTEPUCTUKH peajbHBIX
OpoLEeccoB M SBICHHWM;  yYMEHHE  pacro3HaBaTh

N3MCHYHMBLIC BEJIMYNHBI B OKPY’KarOIIEM MHUPC

15

YMeHue onepupoBaTh MOHITHSAMHU: CIYYalHBIA OMBIT
(cy4ailHBIN  SKCIEPUMEHT), DSJEMEHTapHOE COOBITHE
(37eMeHTapHbId MCXO/) CIIy4ailHOro OmbITa, cilydyailHOe
cOoObITHE, BEpPOSITHOCTh COOBITHSA; YMEHHUE HAXOJIUTh
BEPOSITHOCTH  CIIyYaWHBIX COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE
pemath 3a7a4d METOJI0M OPraHMW30BaHHOIO mepebopa u ¢
UCIIOJIb30BAaHMEM  TpaBWja  YMHOXEHUS;  YMEHHUE
OILICHUBATh BEPOSTHOCTH PEATbHBIX COOBITUN W SBIICHUI,
NOHMMATh  POJIb  TPAKTUYECKH  JIOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHII B OKpYyXalolleM MHpPE U B
KU3HU; 3HAKOMCTBO C MOHSITUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro pOJIbI0 B

MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOHMpaTh MOAXOMSIINN HW3yYCHHBIM METOH s
pelIeHUs 3aa4d, MPUBOJIUTH MPUMEPbl MATEMAaTHYECKUX
3aKOHOMEPHOCTEM B TPUPOJEC M JKU3HHU, PACIO3HABATH
MPOSABJICHUE 3aKOHOB  MAaTEMAaTUKA B  HCKYCCTBE,
OINKACHIBATh  OTHEJBHBIC  BBIJIAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBIE B XOJIE PA3BUTHS MATEMATUKHW KaK HAyKH,
MPUBOAUTH MPUMEPHI MATEMAaTHYECKUX OTKPBITUH U HMX

aBTOPOB B OTEYECTBEHHOW U BCEMUPHON UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
| Yucna 1 BBIYUCICHUS
1.1 Harypanbnsbie u nesnble uncia. [IpusHakyu 1enmmMoCcTy LenbIX Yucel
. OOBIKHOBEHHBIE M JICCSATUYHBIC JPOOH, MPOIEHTHI, OCCKOHEUYHBIC
. nepuonIecKue apoodu
3 PanmionanbHbie quca. Apudmernueckue onepanuu c
. palMoHaIbLHBIMU YUCTIAMU
4 JlefictBuTenbHble  uyucia.  ApudmeTuyeckue — omnepainuud  C
. NEeWCTBUTEIILHBIMU YUCIIAMU
s [TpuOnuxEnubie BBIUMCICHUS, MPaBWIA OKPYIJICHUSA, MPUKHUIKA U
. OILICHKA pe3yJIbTaTa BEIYUCICHUIN
2 AnrebpanuecKre BhIpaKEHUS
2.1 bykBeHHBIE BhIpaKeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
55 Crenenp ¢ uenbiM mokazareneM. CTENeHb C pPalMOHAIBHBIM
' nokasatesnem. CBOICTBa CTENEHU
2.3 MHoOrousneHbl
24 Anre6Gpandeckas 1pooOb
5 s ApudmeTnyeckuii KOpEHb HATypalbHOW cTeneHu. JleicTBus ¢
' apu(PpMETHICCKUMU KOPHSIMU HATYypPaJIbHOU CTETICHH
3 YpaBHEHHS 1 HEPABEHCTBA
- Llensile w  apoOHO-panmoHaNbHBIE ypaBHeHUsA. CuHCTEMBI U
. COBOKYITHOCTH YPaBHEHUU
19 Hensie u napoOHO-panMiOHANIbHBIE HepaBeHCTBA. CHUCTEMBl W

COBOKYIIHOCTH HCPABCHCTB




3.3

Penrenue TekCTOBBIX 3a71a4

4 HucnoBble MOCIEI0BATENBHOCTH
4.1 IlocnemoBaTeIbHOCTH, CIIOCOOBI 3aJJaHUS ITOCIIEIOBATEILHOCTEN
45 Apudmerndeckass U TeoMeTpuueckas mporpeccuud. Dopmyna
. CJIOKHBIX TIPOLIEHTOB
5 OyHKINH
OyHKIMs, cnocoos! 3ananus Gynkuuu. ['papuk pynkuun. O6mactb
OTpeNIeNIeHUs] U MHOXECTBO 3HaueHui QyHkuuu. Hymu ¢yHKmm.
5.1 [TpomexyTkn 3HAKOTIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
byHkuu. MakcuMyMbl U1 MUHUMYMBI (QyHkimu. HaunbGombinee u
HaMMEHbIIIeEe 3HaUCHUE (PYHKIIUHM HA TTPOMEKYTKE
6 KoopaunaTel Ha psiMO#l ¥ TIIIOCKOCTH
6.1 KoopaunaTtHas nipsmast
6.2 JlekapTOBbI KOOPAWHATHI HA MNIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpudeckue GUTypsl 1 KX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyroJbHUKH
7.4 OKpyX HOCTb U KpyT
7.5 N3mepenue reoMmeTpuyecKuxX BeIMYUH
7.6 BekTopsl Ha mIockocTH
8 BepositHOCTB M cTaTuCcTHKA
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTopuka
8.4 MHoxecTBa




8.5

I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

1. Teomerpus,7-9 xin. VYueOnuk.juyisi o0meodp. yupexaenuit [JI.C.
AranacsH, B.®. byryszos, C.b. Kagomues u np.] — 16-e uzn. — M.:
[Ipocsemienue, 2014

2. JI.C. Atanacsan. 'eometpus. 7 knacc. Pabouas tetpaas M.:
IIpocsemenue, 2017

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

1. M3yuenue reometpun B 7-9 Kiaccax: METOIMYECKHE PEKOMEHJIALIUU:
kuaura s yuutens/ JI. C. Aranacsin, B.®. Byty3os, I0.A. ['nma3koB u
ap.]- M.: IIpocsemenue, 2011

2. 3uB b.I'. .T'eomerpus: [unmakTudeckue Marepuanbl I 7 Kiacca /
b. T'. 3uB, B.M. Meitnep. — M.: IIpoceemienue, 2010—2012.

3. I'eomerpusi. Tectol. 7-9 kmaccel: yudeO.-meT. mocodbue / II. U.
AnteiHOB-M.: [Ipoda,2010.

4. KoHTpoJsibHBIE pabOThl 1O TeoMmeTpuu, 7 knacc: k yueOnuky JI. C.
Atanacsna « IT'eomerpus, 7-9»/ H. b. MenbaukoBa-M.: W3a.
«9Kk3ameny, 2012.

5. N3yuenue reometpuun B 7, 8, 9 Kjaccax: METOJIUYECKUE
pekomenaanuu: kH. st yuutens / JI.C. AranacsH, B.®. ByTy30B,
10.A. I'na3koB u ap. -M.: IIpocsemenue, 2009 — 2012.

6. I'aBpusioBa H.®. IToypounsie pa3paboTku 1Mo reomMmeTpun. 7 kimacc. M.:
BAKO, 2014 — (B noMo11p IIKOJbHOMY YUHTEIIIO)

7. CamMoCTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI MO anredpe U reoMeTpUu
st 7 knacca./ Epmosa A. I1., T'ono6opoasko B. B., Epmosa A. C.—
M.: Unekca, 2012

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. www. edu - "Poccuiickoe o0pazoBanue" denepanbHblii TOPTAIL.

2. www.school.edu - "Poccuiickuii 061eo0pa3oBaTenbHbIii mopTan'.

3. www.school-collection.edu.ru/ EnuHas komnekmus 1iu@poBbIxX
o0pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docke MIKOJIBHOTO yUUTENs] MaTeMaTUKU JlokyMeHTaus,
pabounie MaTepuabl sl yUUTENI MaTEMAaTUKU

5. www.it-n.ru"CeTb TBOpueckux yuuteneir" 6. www.festival. 1september.ru
dectuBab megarornyecKux uaei
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