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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/ENIOB IIKOJBHOW MAaTEMAaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECeunTh M3yYEeHUE CBOMCTB M pa3MepoB (GUTyp, HX
OTHOLUEHWH M B3aUMHOE pACIIOJIOKEHUE, OIMPAaeTCss Ha  JOTUYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMICS YYUTCS MPOBOJUTH
JIOKA3aTEIbHBIE PACCYXKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIIOUCHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, INPOBOIAUTH
paccyXJeHuss «OT MPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKACHUS.

Bropoli nenpr0 M3yyeHHsS TEOMETPUH SIBISETCS MCIOJIB30BAHHE €€ KAk
WHCTPYMEHTA NPU PEUICHWH KAK MATEMaTUYECKUX, TaK U NPAKTHUYECKUX 3ajady,
BCTpEUAIOLIUXCA B peanbHOW ku3HU. OOyyarommiicss [TOMKEH HaydUuThCs
OTpeAeUTh TeOMETPUUECKYI0 (UTYpY, OMUCATh CIOBAaMH JAaHHBIA YEePTEX WU
PUCYHOK, HAaWTH IUIOIIAb 36MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOJUMYIO AITUHY
ONTOBOJIOKOHHOTO Ka0enst wiu TpeOyemble pa3Mepbl rapaxka JJjsi aBTOMOOMIIS.
DTOMY COOTBETCTBYET BTOpAas, BBIYMCIUTENbHAS JIMHUS B U3YUYCHHH T'€OMETPHUH.
[Ipu pemennu 3amad MPaKTUYECKOTO XapaKTepa OOyYaIOIIUICS YYUTCS CTPOUTH
MaTeMaTUYECKHE MOJIETUM  PpPEATbHBIX JKMU3HEHHBIX CHUTyalluid, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTATA.

KpaiiHe BaxHO NOMYEPKUBATH CBS3M T'E€OMETPUU C JAPYTHMMH y4eOHBIMU
npeaMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACICHUS] TEOMETPUUECKUX (UTYP
¥ TIOHSATHH, TEMOHCTPUPOBATH MPUMEHEHUE TMOJYYCHHBIX yMEHUH B (U3UKE U
TeXHUKEe. OTH CBSI3W Hamboyiee SPKO BUIHBI B Temax «BekTopsi»,
«Tpuronomerpuueckue cootHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC DPa3Jeibl
comepxkanus: «l'eomerpuueckue GUrypsl M HX CBOWMCTBa», «V3Mepenue
FEOMETPUYECKUX  BEIUYUH», «JleKapTOBbI KOODJWMHATHI HA  IJIOCKOCTHY,
«Bekrtops», «/IBrxkenus miuockoctuy, «lIpeodpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 kitacce — 68 yacoB (2 yaca B HeZlel0), B 9 kiacce
— 68 yacoB (2 yaca B HEJIETIO).



COJAEPXKXAHME OBYUYEHUA
7 KJIIACC

Hauanenslie nonstusa reometpun. Touka, npsmas, OTpE30K, Jdyd. Yrou. Buasl
yriaoB. BeprtukaneHele M cMexHblEe yrabel. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U EPIIEHIUKYISIPHOCTD IIPSIMBIX.

CummMmerpuuHsble ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuH. IIpumepsl
CUMMETPHH B OKPYKAIOIEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS WU JIMHEWKU. TpeyroyibHUK.
Bricota, Mmennana, buccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBII U PaBHOCTOPOHHMM  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa W TpU3HAKU paBHOOEAPEHHOTO TpeyroiapHuKa. [lpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKK NApaJUIEIbHBIX NPAMBIX. CymMMa yrioB TPEYrOJIbHHKA.
BremHue yrisl TpeyrojpHUKa.

[IpsimoyrosibHbIN  TpeyroiabHUK. (CBOWCTBO MeAMaHbl MOPSIMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K TUIIOTEHY3€E. [[pu3HaKy paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTrONIbHBIN TpEyroiabHUK ¢ yriaom B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OobllieM yrie U Oonblliell CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTpuca yrma ©  CEpeaVMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.

OKkpyXHOCTb M KpyI, XOpAa MW JUaMeTp, HUX CBOWCTBA. B3aumHoe
PacCIIOJIOKEHUE OKPYKHOCTH M npsiMou. KacarenbHas n cekyias K OKpPYKHOCTH.
OKpy>XHOCTb, BIHCAHHAas B yroji. BrnucaHHas © onucaHHas OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOKWCTBA. YacTHbIE
clly4yau NapajijiesiorpaMMoB (MPSMOYTOJbHUK, pOMO, KBaapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKass Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenus menmansl. LlenTpansHas cummerpus. Teopema Paneca u
TEOpEMa O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt momodus. Ilpusznaku mogoOus
TpeyrojabHUKOB. [I[pumMeHeHne nogo0us Npu peleHN MPAKTUIECKUX 3a/1a4.



CpoiicTBa miomazeil reomerpuueckux ¢uryp. @opmynsl s IIOLIAAN
TpeyrojbHHKa, HapaiersorpaMma, pomba u Tpamneuuu. OTHOIIEHHE IJIOMAAeH
no1I00HBIX (Uryp.

Brruucnenue miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemieHun
IIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa NPSAMOYTOJBHOTO TPEYTOJILHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuUroHomMeTpuueckue (HyHKLIUU
yriioB B 30, 45 u 60°.

Bnucannble 1 IEHTpaIbHBIE YIJIbL, YTOJI MEXAY KaCaTEIbHOM U XOPAOU. Y TIIbI
MEXIy XOpAaMH M CEKyLIMMH. BrMcaHHble M ONMCAHHBIE YETBIPEXYTOJBbHUKHU.
B3aumHoe pacnonoxenue AByX okpykHocteil. Kacanume oxpyxnocreil. OO6mue
KaCaTeJIbHBIE K JBYM OKPYXKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHnc yrimoB ot O nmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

Pemenune tpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB. Pemienue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoousi. [lonobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOAynb)  BEKTOpa,  COHANPABICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluyd HaJ BEKTOopaMmH. Pas3noxkeHue BEKTOpa 1O JBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKajlspHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHUS NIPSMOU U OKPYKHOCTH B
KOOpJIMHATaxX, NEPECEUCHHE OKPYXHOCTEH M MpsAMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpyX)HOCTU. ['pagycHas U paguaHHast
Mepa YIJa, BBIYMCIEHHE IJWMH AYr OKpyxHoctedl. Ilmomanps kpyra, cexropa,
CErMeHTA.

JIBWKEHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpuUM (Guryp (djaeMeHTapHbIe
npeactaBienus). [lapannensHeiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TNPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«['eomeTpus» XapaKTEpU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpa:kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peaTnu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THUYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHsl HAa MPOTSKEHUHM BCEW KU3HU IS YCHEHIHON Mpo¢ecCHOHaIbHON
JESATEIIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM U
INOCTPOECHUEM MHAUBUAYATbHON TPAEKTOPUHM OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeEMaTHUECKUX OOBEKTOB, 3a/]ay, PELICHUM, pPacCyX ACHUH, YMEHHIO BUJAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpUEHTALlUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTU4YECKOW HAyKH Kak c@epbl 4YeloBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUS LMBWIN3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMAaTHYECKOW KYJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NESATEIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (GOPMHPOBaHHE KYJbTYPbHI 310POBbS U
IMOLMOHAJIBHOTO 0JIArONOJTyYus:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BENEHUs  370poBOro  oOpa3a JKM3HM  (340pOBOE  NHUTAHUE,
cOamaHCUpOBAaHHBIA PEXHUM 3aHATUH M OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(OOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY U TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHUE:

OpHEHTaIel Ha MPUMEHEHUEe MaTeMaTHYECKUX 3HAHUMN JIJIs pellieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIlel Cpeibl, TNIAHUPOBAHUS OCTYIKOB M OLIEHKU
UX BO3MOKHBIX MOCIJICJCTBUI AJIsI OKPY>KAIOLIEH Cpelibl, 0OCO3HAHHEM TT100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX PelIeHus;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLHATBHON U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMHU U3 OIbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIIE
dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3b 00 0O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMITIETEHTHOCTEM!, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbI€ pEIICHUsI U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble jlornyeckue aeicTBus:

e BBIABISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKM MATEMaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUN MEXAy HOHATUSAMH, (DOPMyITUPOBATH
ompejeNeHus  MOHATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  IpPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA HJsi OOOOIIEHHS M CpaBHEHHS, KPUTEPUHU
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMMATh, (QOPMYNIHPOBATH U  NPeoOpa3OBHIBATH  CYXKICHHS:
yTBEPAUTENNbHbIE M OTPULATENIbHBIC, €AMHUYHBIC, YacTHbIE U oOmIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH JIJ1S BBISIBJICHUSI 3aKOHOMEPHOCTEH M POTHUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHH, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh MO0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE OKa3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh APTYMEHTAIMIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATENIbCKH WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpoldIemy,
CaMOCTOSITENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIETOBaHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (pOPMYTHPOBAaTH 000OIIEHHSI W BBIBOJBI MO Pe3yJbTaTaM
NpOBEAEHHOTO HAOIIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpOIECcCca, a TaKKe BBIJIBUTATh
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JUISI PeILICHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS,

BbIOUpaTh (GopMy TpencTaBieHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJaud  CXeMaMH, JAdarpaMMmaMmM, WHOW rpadukodl M uX
KOMOHMHAIUSIMU,

OLICHWBATh HAAEKHOCTH HMHQPOPMAIMHM IO KPUTEPHUSAM, MPEIOKEHHBIM
YUUTENIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eliCTBHUA:

BOCIIpUHUMATL U q)OpMYJ'II/IpOBaTI: CYyXKICHUA B COOTBCTCTBUU C YCIOBUAMU
H neaIAaMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIY PEIICHUs
3aJ1a4u, KOMMEHTHPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B X07ie 00CYKJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0eMbl, perraeMoi 3aJaun, BbICKa3bIBaTh WJIEU, HAllEJICHHbIE HA MOUCK
pelIeHus1, CONOCTABIISTH CBOU CYXKACHUS C CYKACHUSIMU IPYTUX YYACTHUKOB
nuanora, OOHApPYXKWBATh Pa3lIMYMEe M CXOJCTBO TMO3WIIMHA, B KOPPEKTHOM
dbopme GpopMyIUpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIATH PE3yIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BAHMS,
MIPOEKTa, CAMOCTOSITENHHO BBIOMPAaTh (OPMAT BHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMK U OCOOEHHOCTEN ayUTOpUU;

MOHUMATh W UCITOJIH30BATh MPEUMYIIECCTBA KOMAaHAHOW ¥ WHIUBHUIYATHHOU
paboThI IpU PEIICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATh 1EJIb COBMECTHOM JAESITEeNIbHOCTH, IJIAHUPOBATH OPTraHU3AIUIO
COBMECTHON paboThl, pacnpeneisTh BHAbBI padoOT, J10rOBApUBATHCH,
0o0CcyXIaTh TPOIeCC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCyxaeHus, 0OMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIOJIHATH CBOIO YaCTh PabOThI
U KOOPJAMHHMPOBAaTH CBOU JEUCTBUS C JPYTUMHU 4YJI€HaAaMH KOMaH]IbI,
OILICHHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMH HPOAYKT MO KPUTEPHUSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIAThH IIJIaH, aJIFOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CIOCOO pELIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEJIEKT:

BJIA/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLiecca U pe3yJibTaTa
peleHns MaTeEMaTHIECKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YyJIbTATa NEATEIBHOCTH IOCTABICHHOMN €U U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTH)KCHHMS WU HEIOCTHIKEHUS LENH,
HAXOAUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
MPEAMETHBIE PE3YIBTATHI:

Pacno3naBaTh HM3yuy€HHbIE T€OMETpUYECKHE (QUTYPBI, ONPENeNsiTh HX
B3aMMHOE paCIOJIOKEHUE, H300pa)kaTh TE€OMETpUYECKHe (UTYPBHI, BBIOJHATDH
YEpTEXKU MO YCIOBUIO 3a/1aun. I3MepsiTh TUHEWHBIEC U YIIIOBbIE BEIMUYKUHBL. Pemars
3a71a4¥ Ha BBIYKMCIICHUE JJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEIMYUH IPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3TUX
00BEKTOB MO TTOPSIIKY BETUYUHBI.

CTpouTh 4yepTek U K T€OMETPUUECKUM 3a/1auaM.

[lonp30BaThCAd TMpPU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPU PEILICHUH 3a]1ay.

[IpoBOAUTH JOTUYECKUE PACCYKACHUSI C HUCMOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM MEAHNAHbI, TPOBEAEHHON K TUIIOTEHY3€ NPSIMOYTOJIbHOTO TPEYTOJIbHUKA,
B PELICHUH I'€OMETPUYECKHUX 3a]a4.

OnpenensaTs MapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensiTh napauieIbHOCTh MPSMBIX C IIOMOIIBI0 PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3aaun Ha kietdaroi Oymare.

[TpoBOIUTH BBIUMCIEHUS K HAXOUTh YMCIIOBbIE U OYKBEHHbIE 3HAUECHHUSI YTIIOB
B F€OMETPUYECKUX 3aJ]a4aX C MCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIPHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPH TMEPECECYCHUH IABYX
NapajuleNIbHbIX MPSAMBIX CEKyllel. Pelars npakTuyeckue 3a1aud Ha HaXOXKICHUE
YTJIOB.

Brnaners moHSTHEM T'€OMETPUYECKOTO MECTAa TOUEK. YMETh OIPEAENsITh
OWCCEKTPUCY yIJia U CEPEeIUHHBIN MEPICHANKYJIISP K OTPE3KY KaK TEOMETPUICCKUE
MeCTa TOYEK.

@opMyIMpOBaTh OMNpPEAEIEHUsS OKPYKHOCTH M Kpyra, XOpAbl U THAMETpa
OKPY>KHOCTH, MTOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOWCTBA MPHU
peneHny 3aaad.

Brnanetr moHsiTHEM ONHUCAHHON OKOJIO TPEYTOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbes (akramMu O TOM, YTO OHMCCEKTPHUCHI YTIIOB
TPEYTOJbHUKA TIIEPECEKAIOTCsI B OJHOM TOYKE, MU O TOM, YTO CEPEAHHHBIC
MEPIECHIUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnanets nmonsATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEPIEHIUKYJIIPHOCTHA KacaTelIbHOW U pajuyca, NpOBEAEHHOTO K TOYKE KaCaHHUSI.



[Tonp30BaThCs MPOCTEUIIUMHU T€OMETPUUECKUMHU HEPAaBEHCTBAMH, TOHUMATD
VX IIPAKTHYECKUN CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE TOCTPOCHHUS C MOMOIIBIO IIUPKYIIS U
JIMHENKHU.

K koniy oOyuenus B 8 kiacce oOydYarOHIMICS TOJYYHUT CIETYIOIINE
peIMEeTHbIEC PEe3yIbTaThI:

PacrioznaBaTh OCHOBHBIE BHIBI YETBHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPU PEUICHUH T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKM IMEPECEUEHHs] MEIMAH TPEeYroJibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnagets nouatueM cpeaHel TMHUU TPEYTOJIbHUKA U TPAeliuy, IPUMEHSITh UX
CBOWCTBA MPH PELIEHUU TeoMeTpuuecKkux 3anad. [lonp3oBaTecsa Teopemoint Paneca
U TEOPEMOMl O NPOMOPLMOHATIBHBIX OTpPE3Kax, MPUMEHATh WX [JIsl pelIeHUs
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh MpU3HAKK 000U TPEYTOJbHUKOB B PELUICHUH T€OMETPUUECKUX
3a1ay.

[Tone3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX H
npakTUYeckux 3agad. CTpOUTh MaTEMAaTUYECKYIO MOJIEb B MPAKTUYECKUX 3a]a4ax,
CaMOCTOSITENIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagerp moOHATHSAMHM CHHyca, KOCHMHYyCa W TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. [101p30BaThCsl ATUMH HMOHATUSMHU JJIS1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

BoiuucasaTe (paznuyHbiMU cIOCO0aMU) IJIOIIAIb TPEYTOJbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3ysICh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[TpuMeHsTH MoJlydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagetb MOHATHSAMH BIHCAHHOTO M LIEHTPAJBbHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MexAy XOpAaMH (CEKYIIMMU) U YIiie MEXKIY
KacaTeJlbHON U XOPI0M NpU pElICHUH T€OMETPUUECKUX 3aau.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3a]au.

[TpuMeHsTh MOJydeHHbIE 3HAHMUSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 PeabHOM >KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BIUUCICHUS
C TNpUMEHEHUEM TMOoAOOUs U TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEO0OXOAUMO,
KAJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHbIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
MOMOIIBIO PA3JIMYHBbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYrojbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKyIATOPA) ATUHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYCHHI.

[Tonb3oBatbes popmynamMu NMpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOKIECTBOM Il HAXOXJIEHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JJIsSI HAXOXKJICHUS Pa3TUYHbBIX
AIIEMEHTOB TPEYroJIbHUKA («pPEUIeHHE TPEYroJbHUKOBY»), MPUMEHATh HX TMpHU
pELIEeHUN T€OMETPUUYECKUX 3a/1a4.

Bnagets noHsATusMu npeodpa3oBaHust HOJ00MUS, COOTBETCTBEHHBIX JJIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBaTbCcst cBOWMCTBaMU NOJA00MS IPOU3BOJIBHBIX (QUIYD,
YMEThb BBIYUCIATH JUIMHBI U HAXOAWTh YIJbl y MOM0OHBIX ¢(uryp. Ilpumensars
CBOICTBa MONOOMS B MPAKTUYECKUX 3aJadax. YMETh NPUBOAUTH MPUMEPHI
oA0OHBIX (PUTYP B OKPY’KAIOIIEM MHPE.

[Tonb30BaThCs TEOPEMaMHU O MPOU3BEAECHUN OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbCs BEKTOpaMH, MOHUMATh MX TE€OMETPHUUECKUA U (PU3MUECKHit
CMBICI, TPUMEHATh UX B PEUICHHMM TECOMETPUYECKHX U (U3MUECKHUX 3ajad.
[TpuMeHsTh CKaIIpHOE POU3BEICHUE BEKTOPOB /JIs1 HAX0XKJIEHUS JAJIMH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPJIMHAT Ha IIJIOCKOCTH, IPUMEHATD €70 B PEIIEHUN
TreOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagetp mOHATUSIMH TPAaBUJIBHOTO MHOTOYTOJIBHUKA, AJIUHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYHOCTU U pajuaHHOM Mephbl YIJla, YMETh BBIYUCIATH IIOLIA/b
Kpyra u ero yactei. [I[puMeHsITh olydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoaute ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH ABM)KECHUS
IUIOCKOCTH B MMPOCTEUIINX CIydasiX.

[IpuMeHsTh MOJydeHHbIE 3HAHMSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIEIM JJIs 3a/1a4 PEeajbHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCIICHUS
C NPUMEHEHUEM MNOAO0O0US M TPUTOHOMETPUYECKUX (YHKUUH (MONb3YysCh, TN
HEOO0XO0MMO, KaJbKYJIATOPOM).
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

Pacnio3HaBath n3yueHHbIE T€OMETPHUECKUE (PUTYPBI, OTPEACTATh X
B3aMMHOE PaCIOJIOKEHUE, M300paxkaTh TeoOMETpHUECKUEe (QUTypHI,
BBITIOJIHATE YCPTCIKU IO YCIIOBUIO 3ada4u. I/IBMepHTB JIMHEHHBIE U
YIJIOBBIC BETMUMHBL. Perrats 3a1aun Ha BBIYMCIICHHUE UTHH OTPE3KOB

" BCJIMYUH YTJIOB

6.2

Jenatb rpy0yr0 OLIEHKY JMHEWHBIX U YTIIOBBIX BEJIMYMH MPEJAMETOB B
peaqpbHON JKM3HHU, pa3MEpOB TMPHUPOIHBIX OOBEKTOB. Pazmmyarh

Pa3sMEPhBI OTUX 00BEKTOB II0 MOpAAKY BCIIMUNHBL

6.3

CTpouTth 4epTexu K reOMETPUUECKUM 3a]a4am

6.4

[Tonb30Batbed IIpU3HaAKaMU paBeHCTBA TPEYrOJIbHUKOB,
UCIONIb30BaTh  NPU3HAKM M CBOMCTBA  paBHOOEIPEHHBIX

TPCYTrOJIbHUKOB IIPpU PCIICHUHU 3a/1a1

6.5

[IpoBoAMTHL  JIOTMYECKHE  PACCYKIEHUS C  HCIOJIb30BAaHHEM

TEOMETPUUECKUX TEOPEM

6.6

[Tosnb30Batbed IpU3HaKaMu paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIHAHbI, MPOBEIEHHON K TMIIOTEHY3€

IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3a]1a4

6.7

Onpenensats napayuieIbHOCTh MPSIMBIX ¢ TOMOIIBIO YIJIOB, KOTOPbIE
oOpa3zyer ¢ HUMH cekyas. Onpenensars napauieIbHOCTh MPSMBIX C
MIOMOLIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOM 10 TOUEK

JIpyror NpsaMoi

6.8

Pemate 3amaun Ha kieTyaToi Oymare

6.9

HpOBOI[I/ITB BBIYHMCIICHHUSA MW HaAXOJHUTh YHCIOBBIC H 6yKB€HHBIe

3HAYCHHUA YIJIOB B T'COMCTPHYCCKUX 3adadaxX € HUCIOJIb30BaHUCM




CYMMBI YIJIOB TPEYrOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPH NEPEeCeUeHUH BYX MapauIeIbHBIX MPSIMBIX

cekyiei. Pemars nmpakTHYecKre 3a/1auu Ha HaXOXKJCHUE yTIIOB

6.10

Brnanerp TOHATHEM TE€OMETPUYECKOTO MeECTa TO4YeK. YMETh
OTIpEeeNATh OUCCEKTPUCY YINIa U CEPEIUHHBIA MEPIeHIUKYIIp K

OTpE3Ky KaK TeOMETPUICCKHE MECTa TOYECK

6.11

DopMyIUpOBaTh OINPENEICHUS OKPYKHOCTHM W Kpyra, XOpAbl H
JUaMeTpa OKPYXKHOCTH, IIOJb30BaTbCsl HUX CBOMCTBaMU. YMeEThb

NPUMEHSTh 3TU CBOWCTBA MPU PEIICHUH 3a]a4

6.12

Branete MOHATHEM ONMHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH,
yMeTh HaxoauTb €€ neHTp. [lomp3oBaTbes (akTaMu O TOM, YTO
OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEeKat0OTCsl B OJTHOM TOUKe, U
0 TOM, YTO CEPEUHHBIE EPIIEHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

Biamers NoOHATHEM KacaTelIbHOM K OKPYKHOCTH, IIOJIb30BaThCs
TEOPEMOM O TEPIECHAUKYSIPHOCTH KacaTeJIbHOM W paauyca,

HpOBe,Z[éHHOI‘O K TOYKEC KaCaHUA

6.14

[Tonp30BaTbCcst NMPOCTEHIIMMHU T€OMETPUYECKUMU HEPABECHCTBAMHU,

IIOHHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMETPHUUYCCKHUE IIOCTPOCHUA C IMOMOIIBIO

LUPKYJIS U JINHEUKU

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

['eomeTpus

6.1

Pacno3naBath OCHOBHEIC BUbBI LIeTI)IpéXyl"OJ'IBHI/IKOB, UX DJICMCHTHI,

MMOJIB30BATHLCS UX CBOMCTBAMHU Ipu pCHICHUU I'COMCTPUUCCKHUX 3a1a4

6.2

[IpuMeHATH CBOMCTBA TOYKU IIEPECEYCHUS MEIMAH TPEyroJbHUKA

(eHTpa Macc) B pelieHuy 3a1a4

6.3

Biamers mnoHsATHEM CpeqHEH JIMHUM TPEYrOJbHHUKA W TPAICLUH,

OPUMEHSTh WX CBOWCTBAa MpPH PEHIEHHMM TE€OMETPHUYECKHX 3ajad.




[Tonp3oBaThCs Teopemoit Paneca U TEOPEMOU 0 MPONMOPLHOHATBHBIX

OTpPE3Kax, MPUMCHATH UX IJIA PCHICHUSA NPAKTUYCCKUX 3a1a1

6.4

[IpuMeHsTh TNpU3HAKKM TOAOOHMS TPEYTOJBHUKOB B  PEIICHUH

TCOMETPHUICCKUX 3aaayd

6.5

[Top3oBaTbes TeopeMoit [udaropa s pereHust reoMeTPUIECKUX U
MPAKTUYCCKUX  3ajady. CTpOI/ITB MAaTCMaTUYCCKYy0 MOJCJIbL B
MPAKTUYECKHX 3a7auaxX, CAaMOCTOSITENIbHO JIeNaTh YepTEXK U HAXOAUTh

COOTBCTCTBYIOIIHC JJIMHBI

6.6

Biagers MOHATHAMU CHHYCA, KOCHHYCAa M TaHI'€HCA OCTPOro yria
IPSIMOYTOJIBHOTO TPEYrojbHUKa. [101630BaTbCsAd 3TUMHU NOHATHAMH

AJId pCHICHU A MMPAKTUYCCKUX 3a1ayq

6.7

Bbruncnare (pa3nuyHbBIME CIIOCOOAMU) TUIOIMIAAL TPEYTOJIbHUKA
MJIOMIAIM MHOTOYTOJNBHBIX (QUTYyp (MOIB3YsACh, TAe HEO0OXOAMMO,
KaJIbKYISITOPOM). [IpUMEHATH MOTydeHHbIE YMEHHSI B TPAKTUICCKUX

3agadax

6.8

Biagers NOHATMSAMH  BIMCAaHHOIO M LEHTPAJIBHOIO  YIUIA,
MCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, YIVIaX MEXAY XOpAaMu
(CekymuMu) U yriie MEeXIy KacaTelbHOHM M XOpIOW MpU pPELICHUH

TCOMETPHUICCKUX 3aaayd

6.9

BJ'IaI[eTI) IIOHATHUEM OIITMCAHHOI'O LIeTI)IpéXYI"OJ'II)HI/IKa, IIPUMCHSATH

CBOMCTBA OIIMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a1a4

6.10

[IpuMeHsTh MONyYEHHbIE 3HAHMS Ha MPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUue MOJIETN IS 3a7a4 peaibHOM )KM3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIUMCICHHUSI C TPUMEHEHUEM TMOA00US W

TPUTOHOMETPHH (TIOJB3YACH, T/I€ HEOOXOIUMO, KaTbKYIISTOPOM)

9 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHus

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YIIIOB, HAXOJUTD C UX

MOMOUIbIO PA3IUYHBIE AJIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJbHUKA




(«pemieHue  TPSMOYTOJBHBIX  TPEYTOJIBHUKOBY). Haxomuts (c
IOMOIIBIO  KAJIBKYJIATOpPA) JUIMHBI W yIVIBI U1 HETaOJIMYHBIX

3Ha4YeHUHU

6.2

[Tonb30BaThCA dbopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJIsi HAXOXKJIEHUSI COOTHOLICHUM

MCKAY TPUTOHOMCTPUICCKUMH BCINIYNHAMUA

6.3

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JJISi HAaXOXJACHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),

MMPUMCHATH UX IIPU PCIICHUUN TCOMCTPHUICCKUX 3ada1

6.4

Brnanerp moHsATHSIMH TTpeoOpa3oBaHUsl MOJO0US, COOTBETCTBEHHBIX
3JIEMEHTOB MO00HBIX (uryp. Ilonb30BaThCs CBOMCTBaMH MOJ00US
IPOM3BOJILHBIX (PUTYDP, YMETh BBIYUCIATH JUTMHBI U HAXOAUTh YIIIBI Y
nog00HbIX ¢Guryp. [IpuMeHATh CBOMCTBA MOMOOMS B MPAKTUUECKUX
3ajadax. YMETh TPUBOJIUTH TIPUMEPHl TOMOOHBIX QUTYyp B

OKpYXaroIleM MUpe

6.5

[Tonp30BaTbess TeOpeMaMu O TIPOM3BEICHUH OTPE3KOB XOpA, O

MIPOM3BEICHNU OTPE3KOB CEKYILNX, O KBaapaTe KacaTelbHON

6.6

[Tonb30BaThcs BEKTOpaMM, TMOHHMMATh MX TE€OMETPUYECKUN U
buznyeckuil CMbICI, IPUMEHATh UX B PEHICHUH F€OMETPHUUYECKUX U
¢usnueckux 3amay. [IpuMeHsATh cKalsipHOE MPOU3BEIEHIE BEKTOPOB

IJId HAXOKACHU S OJIMH U YTJIOB

6.7

ITonp30BaThCs MCTOJOM KOOpAUHAT Ha MIJIIOCKOCTH, IPUMCHATH €TI0 B

PCHICHUU IT'COMCTPUYCCKUX U MMPAKTUYCCKUX 3aaaY

6.8

Bnagerp MOHATHSAMM NPAaBWIBHOTO MHOTOYTOJbHHMKA, JJIMHBI
OKPY’KHOCTH, JUIMHBI JYyTU OKPY>KHOCTH M paJUaHHON Mephl YIJIa,
YMETh BBIYUCIIATH IUIOIIAAL Kpyra M ero 4yacre. lIpumensars

IMMOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

6.9

Haxomute ocuM WM LEHTPHl CHUMMETpUU (QUTYp, TNPUMEHSTh

JABHXKCEHUS ITIIOCKOCTH B HpOCTGﬁH.IPIX cirydasax

6.10

[IpumenATsr TONY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH
MaTeMaTUYECKUEe MOJEIU IS 3a7a4 pPeaIbHOM KU3HU U NPOBOAUTH

COOTBETCTBYIOIIMEC BBIYUCICHUA C TIPUMCHCHUCM HO,I[O6I/I$I n




TPUTOHOMETPUYECKUX (PYHKIUH (TOJB3YSACH,

KaJIbKYJIITOPOM)

rae HeoOXOdUMO,




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUS
6 I'eomerpus
HauanbHble moHsATHS TeOMeTpUU. Touka, mpsiMas, OTpe30K, JIyd. YToJ1. Bubl
6.1 yrioB. BeprukaibHble U cMexHble yribl. buccexrpuca yria. Jlomanas,
MHOTOyTOoJIbHUK. [[apamienbHOCTh U NEPIEHANKYIISIPHOCTD MTPSMBIX
6.2 Cummerpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETpPHH.
' [IpuMepsl cUMMETpUH B OKpPYKAIOLIEM MUPE
63 OcHOBHBIE TIOCTPOEHHUS C MOMOUIBIO LUPKYJIS U JMHEUKH. TpeyroabHUK.
' BricoTa, Mennana, OuccekTpuca, ux CBOMCTBA
6 PaBHOOenpeHHBII ¥ PAaBHOCTOPOHHHWHN TPEyrojbHHKW. HepaBeHCTBO
' TPEYroJIbHUKA
65 CpoiicTBa W TpHU3HAKU PABHOOEIPEHHOTO TpeyroibHUKA. I[Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CoiicTBA ¥ TMpU3HAKKM NapajUIeNbHBIX mpsMblXx. CyMma  yrjoB
' TpPEYroJIbHUKA. BHEIIHNE yIIIbI TPEYrOJbHUKA
[IpsMoyroyibHBI TpeyrojibHUK. CBOHCTBO MeEIHUAHBI MPSAMOYTOJBHOTO
6.7 TPEYroJIbHUKA, IPOBEAEHHOW K runoreHyse. IlpusHaku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpsIMOYTroIbHBIN TPEYTOJIBHUK C YTJIOM B
30°
HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa O OonbmieM yrie W OOJbIIeH CTOpPOHE
TpeyroyibHUKA. [lepneHauKymsip U HaKJIOHHAs
6.9 I'eomerpruueckoe Mecro Touek. buccexkrtpuca yrima u - CepeaUHHBIN
' NEePHEHAUKYIISIP K OTPE3KY KaK FE€OMETPUUYECKHE MECTA TOUYEK
OKpy)XKHOCTh M KpYr, XOpAa M JuUaMeTp, HUX CBoOicTBa. B3anmHoe
6.10 pacroyioxxeHue OKpYKHOCTH U mpsimoil. KacarenbHas u cekymas K
OKPY’KHOCTH
611 OKpyXHOCTb, BIIMCAHHAsI B yroj. BrmucaHHas u omucaHHash OKPY>XKHOCTH
' TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

6 I'eomeTpus

6.1 UYersipéxyroasauku. IlapamnenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpsMoyronbHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOWCTBA

63 Tpanemnusi, paBHOOOKast Tpamenus, €€ CBOWCTBA W  IPU3HAKH.
' [IpssMoyronbHas Tpanenus

64 Meron yaBoenus menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUY TPEYTOJIbHUKA U Tpaneuu. LleHTp Macc TpeyroiabHuKa

6.6 [TogoOue TpeyronbHUKOB, Kod(hduueHT mnomodus. Ilpusnaku momoous
' TpeyroibHUKOB. [IprMeHeHre moo0us Mpy peIeHNH MPAKTUYECKHUX 33124

6.7 @opmynel Ui IUIOMIAAM TPEYrOJNIbHUKA, NapajienorpamMmma, poMba H
' Tpaneuuu

68 CpoiictBa muomaaeil reoMmerpudeckux ¢uryp. OTHOIIEHHE IIJIOMIAACH
' MOA0OHBIX PUTyp

6.9 Brruucnenue miomanei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Ilugaropa. Ilpumenenue Tteopemsl [ludaropa mpu perieHuu
' MIPAaKTUYECKUX 3a/1a4

CuHyC, KOCMHYC, TAHT€HC OCTPOrO yria IPsIMOYI'OJIbBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKJIECTBO. [pUIOHOMETPUYECKUE
¢byakuum yrios B 30°, 45° u 60°

- BrnucanHeie W LEHTpaJIbHBIE YTJIbI, YTOJI MEXKIY KacaTelIbHOM W XOpPIOH.
' VYTibl MEXAY XOpIaMU U CEKYLTUMU

6.13 Brnucannsie v onmvcaHHbIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacnonokeHue AByX OKpyxkHocTell. KacaHuwe OKpyKHOCTEH.
' OOm1re KacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYIIBI IPUBEACHHUS
Pemenue tpeyrosbHUKOB. Teopema KOCUHYCOB M TeOpeMa CHHYCOB. Pelienue
6.2 MPaKTUYECKUX 3a7a4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o pou3BeIeHUN OTPE3IKOB XOP/I, TEOPEMBI O POU3BEICHUH OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpare KacaTeJlIbHOU
Bexktop, nmmuHa  (MOAyib) — BEKTOpA,  COHAIPaBIICHHbIE  BEKTOPHI,
65 MPOTUBOIMOJOKHO HAMPABJIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIepalliy Ha/l BeKTopaMu. Pa3znokeHue BeKTopa 1o JByMm
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CkansipHOe IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE JIJIS
' HAXO0XACHUS JUIMH U yTJIOB
JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTU. Y PaBHEHHS MPAMOUN U OKPYKHOCTH B
6.7 KOOpJAMHATAaX, IEPECeUCHUE OKPYKHOCTEN U MPAMBIX. MeTo ] KOOpAUHAT U €ro
MIpUMEHEHUE
6.8 [IpaBuibHBIE MHOTOYTOJIbHUKH
6.9 JlnvHa okpyXHOCTH. ['pajflycHast U paauaHHas Mepa yriia, BbIUMCICHHUE JJIHH
. IyT OKPY>KHOCTEN
6.10 [Imomane kpyra, cekTopa, CerMeHTa

6.11

JIBUKEHUsI TIJIOCKOCTM M BHYTPEHHHE CHUMMETpUH (uryp (3aeMeHTapHbIe

npeacrasienus). [lapamnensusiii nepeHoc. [loBopor




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOoOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0urero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHSTHAMH: MHOXECTBO, IIOJIMHOKECTBO,
olepanuy HajJ MHOXKECTBAMHU; YMEHHE OIEPHUPOBATH IOHATHSMH:
rpad, cBA3HBIN rpad, nepeBo, LUK, IPUMEHATh UX MPU PELICHUH
3ajjad; yYMEHUE UCMOJIb30BaTh TIpaUuecKoe IpeCTaBlICHUE
MHOJKECTB JUIsl OIMCAHUSl PEAIbHBIX IPOLIECCOB U SBJIECHUM, IPU

pELIeHNH 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMU: OIpe/ieJIeHHEe, aKkCHoMa, Teopema,
JI0OKa3aTelIbCTBO; YMEHHUE pacro3HaBaThb WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, MPHUBOJUTH MPHUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATHAMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE YHUCJIO, JETUMOCTh HATypaJbHBIX YHCEJ, MPU3HAKU
JEIUMOCTH, 1[eJ0€ YMCI0, MOJYJIb Yucia, OObIKHOBEHHAs po0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BHJI YMCIIA, PallHOHAIILHOE YHCIIO,
UPpALMOHATILHOE YHCIIO0, apu(METHYEeCKUil KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHUCIAMH, CpaBHUBATb U
YHOpSAIOYMBATh YHWCIA, HPEACTABIATH YHUCIA HAa KOOPAMHATHOU
OpsIMOM, OKPYIJISITh YHUCJA; YMEHUE JieJaTh MPUKUAKY U OLEHKY

pe3ynbTara BEIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMHU: CTEHCHD C IIEBIM ITOKa3aTeNeM,
apu(MeTHUECKUI KBaJAPaTHBIN KOPEHb, MHOTOWICH, anredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTENEHH
OoJbllIe E€TUHMIIBI, YMEHHME BBINMOJHATH pacu€Tel Mo (opmynam,
npeoOpa3oBaHUsl IENbIX, JPOOHO-PAMOHATBHBIX BBIPAKEHHH H
BBIPKEHUI C KOPHSMH, pa3I0KEHHE MHOTOWIEHA HA MHOXKHUTEIH, B
TOM YHCIIE C HCIOIb30BaHHEM (OpMYT pa3HOCTH KBAJPaTOB H

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHue oneprupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHbIE U KBaIpaTHbIE YPABHEHUS,
IpOOHO-pallMOHALHEIE YPaBHEHUS C OJHON MEPEMEHHOM, CHCTEMBI
JIBYX JIMHEWHBIX YpaBHEHU, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JApOOHO-pallMOHANbHbIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YUCJIE IPU PEUICHUH 3a4a4 U3 IPYTUX NPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIO0JIb30BaTh KOOPIMHATHYIO
OpsIMYI0 U KOOPAMHATHYIO TUIOCKOCTH JUISI U300pa)KEHUSI pelIeHU

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIHS, TpaduK QYHKIIUHN, HYJIH
(GYHKIMHM,  TPOMEXKYTKH  3HAKOMOCTOSHCTBA,  IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJbIlee M HAWMEHbILEE 3HAUCHUS
GyHKIIH; yMEHHE OIIepUpPOBAThH HOHSTHSAMH: npsmast
IPOTNOPLHUOHATILHOCTD, JINHEHHAs PYHKIUS, KBaApaTU4Has PyHKIHS,
oOpaTHas MPONMOPIHUOHATBLHOCTh, Napabona, rurmepOosa; yMeHHe
ctpouth rpaduku  (GyHKUMH, HUCHOIB30BAaTh rpaduku A
ONpeAeeHUs CBOWCTB MPOLIECCOB M 3aBUCUMOCTEU, ISl PEIICHUS
3a1a4 U3 ApYruxX y4eOHBIX MPEIMETOB U PeajbHOM KU3HU; YMEHUE

BbIpaxaThb (OpMyJaMH 3aBUCUMOCTU MEXIY BEJIMUYUHAMU

YmMmenue OTIepupOBAThH MOHATHSIMHU: MOCIIe0BATEIbHOCTb,
apudMeTHuecKass M TEOMETpPHYECKas IPOrPEeCCHH;  yMEHHUE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEM, (DOPMYIBI CYMMBI U
o0I1ero 4ieHa MpU PELIeHUH 3a7ay, B TOM YHCIE 3aJad U3 JPYTUX

y4eOHBIX IPEIMETOB U PEATbHOM KU3HU

YMeHue pemarh 3aa4i pa3HbIX TUMOB (B TOM YHCJIE HA MPOIICHTEHI,
JIONM WM 4YacTH, JBM)KEHHE, paboTy, IIeHy TOBAapOB U CTOHMMOCTD
MOKYIIOK U YCITYT, HAJIOTH, 3a/1a4¥ U3 00JIACTH YIIPABIICHUS JIMYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTaBISITh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl 10 YCJIOBHUIO 3aJayH,
MCCJIEIOBATh MOJyUEHHOE PEIlIEHUE U OLIEHWBATh MPaBIONOJ00HOCTh

IIOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBath NOHATHAMHU: (UTYpa, TOUKA, OTPE3OK, MpsIMas,
oyd, JIOMaHas, yTouI, MHOTOYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUHU TPEyrOJIbHUKY,




OPSIMOYTOJIbHBIM TPEYroNbHUK, MeIuaHa, OMCCeKTpuca M BbICOTA
TPEYroibHUKA,  YETBIPEXYrOJbHHUK, Mapajuiesiorpamm,  pomo,
OpSIMOYTOJIBHUK, — KBaJpar, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTeJlbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE pellaTh 3a/1a4d, B TOM YMCJIe U3 MOBCEIHEBHOHN XKM3HU, HA
HaXO0X/IE€HNE T€OMETPUUECKHUX BEJIMYMH C IPUMEHEHUEM N3Y4YEHHBIX

cBOMCTB (huryp u pakToB

10

YMeHue omnepupoBaTh MOHSATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJILHUKOB; MapaIeIbHOCTh M MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJd MEeXIy HpSAMBIMH, NEPHEHIUKYISAp, HAKJIOHHAsS, MPOCKIHS,
nogodue  ¢uryp, TOAOOHBIE  TPEYroJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKU M MPSMOI; YMEHHE PAclo3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  HapaieNbHOCTh U

NEePIEHIUKYISIPHOCTD MPSIMBIX B OKPY)KAIOIIEM MUPE

11

YMeHHne onepupoBaTh MOHATUSAMH: [JIMHA, PACCTOSHHE, Yroil
(BenmMuMHA yIJia, CHHYC U KOCHHYC yIJIa TPEYTrOoJIbHUKA), TUIOIAIb;
YMEHHE OIIEHUBATh pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHUE NPUMEHSTh (QOPMYNBI TMEepUMETpa M IJIOUIAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTU U IJIOLIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajlIeeNuIe1a; YMEHUE NPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopemy [lucaropa, TpUroHOMETpHUYECKHUE COOTHOUICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTONIaAeH

12

YMenne wu300pakaTh IUIOCKHE (UTYphl M WX KOMOWHAIIWH,
IPOCTPAHCTBEHHBbIE (PUTYPBI OT PYKH, C TOMOULIbIO YEPTEKHBIX
HHCTPYMCHTOB H JJICKTPOHHBIX CPpCACTB II0 TCEKCTOBOMY WU

CHMBOJIbBHOMY OITMCAHHUIO

13

YMeHue omnepupoBarth TMOHATHSMHU: MPSAMOYTOJbHas —CHCTEMa
KOOpJMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
NPOU3BEICHNE BEKTOpa Ha YHCIO, CKaJspHOE TPOU3BEICHHE
BEKTOpPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAMHATHI IS
MPEJICTaBICHUS TaHHBIX U PEUIeHUs 3a7ad, B TOM YHUCIE U3 JIPYTHX

y4eOHBIX IPEIMETOB U PEATLHOM KU3HU

14

YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBIE H KpPYT'OBLIC

IUarpaMMmbl, TaONMWIBI, CcpeaHee apuMETHUYECKOoe, MeaHuaHa,




HauOoJibIlIee U HaMMEHbIIIee 3HAYCHHS, pa3Max YUCIOBOr0 Habopa;
yMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATE M  INPeoOpPa30OBBIBATH
WHPOPMAIINIO, TIPEJICTABICHHYI0 B Ta0IMIaX ¥ Ha JdarpamMax,
OTPAXKAIOIIYIO CBOMCTBA U XaPAKTEPUCTUKHU PEATbHBIX MPOIECCOB U
SIBJICHWI; YMEHHE paclO3HAaBaTh W3MEHUYMBHIC BEIHYUHBI B

OKpYXaroIleM MUpe

15

YMeHue onepupoBaTh MOHATUSMHU: CIyYalHBIA OMBIT (CIydalHBIN
SKCTIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIA MCXO.M)
CIIy4aifHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4alHBIX COOBITMM B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHUE peIlaTh
3aJjaud METOAOM OpPIraHU30BAaHHOTO Iepedopa U ¢ UCHOIb30BAHUEM
IpaBWJIa YMHOKEHUS; YMEHHUE OLIEHUBATh BEPOSTHOCTU pEalbHbBIX
COOBITHI U SIBJIEHUH, IOHUMATh POJIb IPAKTUYECKHU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpY)XaloOLIleM MHpPE U B IKU3HH;
3HAaKOMCTBO C IOHSTHEM HE3aBHCHUMBIX COOBITHIH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCETI U €ro POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMenue BbIOMpaTh MOAXOISIINNA W3YYCHHBIH METOJ JUIS PeIICHHS
3a71a4M, MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJAE U KU3HU, PACIO3HABATH NPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, ONHUCHIBATH OTJEJIbHBIC BBIJAIONIUECS PE3YJIbTATHI,
MOJyYCHHBIE B XOJI€ PA3BUTHSI MATEMATHUKU KAaK HAYKH, NPUBOIUTH
NpUMEpPbl  MAaTEMATHYECKUX OTKPBITMA W HUX aBTOPOB B

OTEYECTBEHHOU U BCEMUPHOU UCTOPUU




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

1 Yucna v BIYUCICHUS

1.1 Harypanbnbie u nensie yucna. [IpusHaku 1e1MMOoCTH HETbIX YUCE

1 OOBIKHOBEHHBIE W JECATHYHBIC  ApOOM, TMPOIEHTH, OCECKOHEYHBIC
' nepUOANYECKUE ApodH

3 PannonanbHble 4yucna. ApupMmeTHuecKHe OINepalud C PalMOHAIbHBIMU
. YUCIaMHU

14 JetictButenbHple uncia. ApudMeTHYECKHE OINEepaluu C JCUCTBUTEIHHBIMU
. YyHCIIaMu

s [TpuOmkE€HHbIE BBHIYMCICHUS, TpaBUiIa OKPYIJIEHUS, MPUKHUIKA U OLIEHKa
. pe3ynbTara BEIYUCICHUN

2 AnrebpanuecKue BHIPAKCHUS

2.1 BykBeHHbIe BhIpaykeHUs (BBIPRXKEHUS C TEPEMEHHBIMH )

55 Cremnenpb ¢ nensiM mnokasareiaeM. CTelneHb € palMOHAIBHBIM IOKa3aTeeM.
. CaoiicTBa cTeneHu

23 MHorouneHsl

2.4 Anrebpanueckas 1poob

55 Apudmernueckuii  KOpeHb  HaTypaldbHOHM  cremeHu.  JleiictBusa ¢
' apuQMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

- Llenbie u apoOHO-panMOHANbHBIE ypaBHEHHUS. CHCTEMbl U COBOKYITHOCTH
. ypaBHEHUU

35 Llenble u npoOHO-palioHaNIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN




Apudmernueckass u reomerpuueckas mnporpeccud. dopmyna  CI0XKHBIX

4.2
IPOLIEHTOB
5 DyHKIHH
OyHKnus, cnocoosl 3amanus  GyHknuu. ['paduxk  dysakmum. OobmacTs
OTIpeieNIeHus] U MHOXecTBO 3HaueHu# ¢pynkuuu. Hynmu pynkuuu. [lpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMBbl U
MUHUMYMBI (yHKIMU. HanOosnbiiee n HauMeHbIlee 3Ha4YeHHE (QYHKIMH Ha
IPOMEXKYTKE
6 KoopauHatsl Ha mpsiMOil ¥ TIIIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
7 ['eomeTpus
7.1 I'eomerpuueckue GuUrypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCKUX BETMYHH
7.6 BekTopsl Ha mIocKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

1.T'eomerpus 7-9 YueOnuk mist oo6meodpasoBaTenbHbix yupexaenuit/ JI.C. Atanacsia u ap. M. IIpocBeienue,
2023.
2. 3uB B.I'. 'eomerpus [unaktuyeckne matepuansl. 7 knace / b.I'. 3u, B.M. Meiinep. M. [Ipocemenne, 2023
3.3uB B.I'. 'eomerpus Junaktnueckue marepuainsl. 7 kinace / b.I'. 3us, B.M. Meiinep. M. Ilpocsemenne, 2023
4. Mumenko T.M.. T'eometpust. Temaruueckue tectol. 7 kiace/ T.M. Mumenko, A.Jl. bauakos. M.: TIpocBenieHue,
2023.
5. Pabunosunu E. M. I'eomerpust Ha roToBbIX yeprexax. 7-11 kmacesl/ [Ipocsemenue, 2023.
3uB B.I".
6. 'eomerpust Iunaktrueckue Matepuansl. 8 knacc / b.I'. 3uB, B.M. Meiinep. M. IIpocsemenue, 2023
7. 3uB b.I'. 'eomeTpus dunaktuueckue matepuansl. 8 knacc / b.I'. 3us, B.M. Meiinep. M. [Ipocsemenue, 2023
8. Mumenko T.M.. 'eometpus. Temarndeckue tectol. 8 kimace/ T.M. Mumienko, A.J[. bauakos. M.: IIpocsenienue,
2023.
9.T'eometpus Junaktuaeckue marepuaisl. 9 kinace / b.I'. 3uB, B.M. Meiinep. M. IIpocsemenue, 2023
10. 3uB B.I'. 'eomerpus Junakruyeckue marepuainsl. 9 xnacc / b.I'. 3u, B.M. Meiinep. M. [IpocBemenue, 2023
11. Mumenko T.M.. 'eometpust. Temartudeckue tectsl. 9 kinace/ T.M. Mumenko, A.Jl. bouakos. M.
IIpocsemenue, 2023.
12. Pabouast Tetpanp 1o reomerpuu: 7 kiacc: Kk yueonuky JI.C. Atanacsna u np. «'eomerpus 7 — 9 knaccei» / F0.A.
I'nazkos, [1.M. Kamaes. — M.: U3narenscTBo «OK3aMen», 2024

13. KontpoissHbie paboThI 110 reomeTpun: 7 knacc: kK yaeouuky JI.C. AtanacsiHa u np. «I'eomeTpus 7 — 9
kimaccel» / H.B. MeasaukoBa. — M.: M3gatensctBo «OKk3amen», 2024

14. Tectol mo reomeTpun: 7 knacc: k yueOuuky JI.C. Aranacsna u ap. «['eomeTtpus 7 — 9 kimaccei» / A.B.
®dapkos. — M.: UznatenbcTBo «Dk3amMeny, 2024

15. JlumakTiaecKkue MaTepualtbl o reoMeTpun: 7 knacc: k yaeonuky JI.C. Atanacsna u ap. «I'eomerpust 7 — 9
kiaccel» / H.Bb. MenbpaukoBa, I'.A. 3axapoBa. — M.: M3narenbcTBO «OK3amen», 2024

16. Pabouast Terpanp 1o reomerpun:8 kiacc: kK yueouuky JI.C. Aranacsina u ap. «['eomerpust 7 — 9 knacco» /
10.A. T'nazkos, I1.M. Kamaes. — M.: UznarensctBo «Ok3ameny, 2025

17. KonTtposbHble paboTel o reomerpun: 8 kiace: K yueouuky JI.C. Atanacsna u np. «['eomerpus 7 — 9
kinaccel» / H.B. MenpaukoBa. — M.: 3narensctBo «IK3aMeny, 2025

18. Tectsl mo reomerpun: 8 kinacc: k yueonuky JI.C. Aranacsna u ap. «I'eomerpus 7 — 9 knaccel» / A.B.
®apkoB. — M.: 3natenscTBO «OK3amen», 2024

19. JlumakTuaecKkue MaTepualibl o reoMeTpun: 8 kiacc: k yaeonuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9
kiaccel» / H.b. MenbpaukoBa, I'.A. 3axapoBa. — M.: M3narenbcTBO «OK3amen», 2024

20 . Pabouast TeTpanps o reomerpun: 9 kiacc: k yaeouuky JI.C. AtanacsiHa u 1p. «['eomerpust 7 — 9 kmacco» /
10.A. T'naskos, I1.M. Kamaes. — M.: U3gaTensctBo «IK3ameny, 2023

21. KontpoisbHbie paboThI 110 reomMeTpuu: 9 knacc: k yueounky JI.C. AtanacsiHa u np. «I'eometpus 7 — 9
kimaccel» / H.B. MeasnukoBa. — M.: M3matensctBo «OK3aMmen», 2023

22. Tectsl o reomerpun: 9 kiacc: k yueOnuky JI.C. Aranacsina u np. «['eomerpust 7 — 9 knacce» / A.B.
®apkoB. — M.: 3natenscTBo «OK3ameny, 2023

23. lunaktuueckue Matepuaisl 1o reomerpun: 9 kiacc: k yueOnuky JI.C. Aranacsna u ap. «['eomerpust 7 — 9
kiacce» / H.B. MenbHukosa, I'.A. 3axapoBa. — M.: M3narenscTBo «JKk3ameny, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

Ilepeuens HTepHET pecypcoB, nu(ppoBbIe 00pa3oBaATEIbHBIX PECYPCOB U APYTHUX JIEKTPOHHBIX
HH(POPMALMOHHBIX HCTOYHUKOB:
1.I{udpossie obpazoBarenbhbie pecypesl (LIOP) x yueOnukam n3natenbcTBa "MHeMoO31uHA" IPEICTABICHBI HA
caiite http://school-collection.edu.ru/




2. www.math.ru. lHTepHeT - moaaep)kka yuuTeiaed MaTeMaTHKH, MaTepHAIBI U1 YPOKOB, O(pHIHAIbEHBIC
JIOKyMEHTbI MHUHHCTEPCTBAa 00pa30BaHus M HAYKH, HEOOXOJUMBIE B paboTe.
3. www.it-n.ru. CeTh TBOPUYECKUX YIUTEIICH.

4. www.etudes.ru. MaremaTtrueckue 3Tiobl. Ha cafiTe mpencTaBieHb! STIOAbI, BEIIOIHEHHEIE C UCTIOE30BaHIEM
COBPEMEHHOW KOMITBIOTEpHOH 3D-rpaduky, yBIeKaTeIbHO U HHTEPECHO PACCKA3BIBAIOIINE O MaTEMaTHKE U €€
TPHIOKEHHUSX.

5. www.problems.ru. baza naHHBIX 3aJa4 110 BceM TeMaM LIKOJIBHON MaTeMaTHKU. 3aJauu pa3OuThl o pyOpuKam 1
CTeneHu ciaoxHocTd. Ko BceM 3a1auam puBEICHbI peLIeHUs..

6. www.golovolomka.hobby.ru. 'onoBosmoMku ast yMHBIX Jrojeii. Ha caiiTe MOKHO HAalWTH MHOTO 33734
(Jrloruyecknx, Ha B3BEILIMBAHUS U JIp.), BapHallMK Ha TeMy KyOuka PyOuka, a5eKTpoHHbIe Bepcuy KHUT P.
Cwmaiunana, M. I'apauepa, JI. Kappoiuta, Beaenus 3aHsaTuii, npreMax paboThl Ha ypoKax.

7. www.college.ru/mathematics. Maremaruka Ha noprajie « OTKPBITBIH KOJUIEIK ». MOKHO HaliTH y4eOHbIH
MaTepHal 1o pa3IMIHBIM pa3aesiaM MaTeMaTHKH.

8. www.int-edu.ru. THCTHTYT HOBBIX TeXHOJIOTHIA. Ha caiiTe MOXKHO O3HAKOMHTBLCS € IPOAYKIIMEH, TIpe IaracMou
HHcTuTyTOM, HalIpuUMep, iporpamMmMamMu «OKnBas ctaTuctukay, «ABTol pady», pa3BuBaronie-o0yJaromei
HACTOJBHOU UTPOoHt «Jlomu u qpodu» U np.

9. school-collection.edu. Ennnas xoymeknus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit u3narenbctBa «IIpocemenney» (pyopuka «MaTeMaTHKa»)

11. http:/www.drofa.ru. Caiit n3narenscrsa [Ipoda (pyopuxa «MaremaTrka)

12. http://www.center.fio.ru/som. Meroaudyecknue peKOMEHAALMH YIUTEII0- IPEAMETHUKY (TIpeCTaBlICHbI BCE
IIKOJILHBIE TIPeMETHI). MaTepuaisl I CaMOCTOSATENIbHOM pa3paboTKH NpOoQMIIbHBIX TPOO M aKTHBU3ALNT
npouecca 00yueHHs B CTapIleil MmIKoJe.

13. http://www.edu.ru. [lenTpanbHbIii 00pa3oBaTeNbHBII IOPTAT, COACPKHUT HOPMATUBHBIE JOKYMEHTBI
MununcrepcTBa, CTaHIAPTHL, HH(GOPMAITHIO O IPOBEJCHHE KCIIEPHUMEHTA, CepBep NHPOPMAITMOHHON MOIIEPIKKH
EmnHOTO rocymapcTBEHHOTO SK3aMEHa.

14. http://www.legion.ru. CaiiT n3gatenscTBa «JIeTHon».

15. http://www.intellectcentre.ru. CaiiT m3garensctBa «MHTEEKT-L[eHTpY», TIe MOXKHO HAUTH y4eOHO-
TPEHUPOBOYHBIC MaTEpUAIIbl, IEMOHCTPAIMOHHBIE BEPCHH, OaHK TPCHUPOBOYHBIX 3aJaHUN C OTBETAMH,
METOAMYECKIE PEKOMEHIAIINH U 00pa3Ilbl PEeIICHUH.

IlepedyeHb mevyaTHBIX MOcOOMIi(Ta0IHI):

L4 OCHOBHEIE CBOICTBA HU3MEPCHUSA YIJIOB.

e  OCHOBHBIE CBOWCTBA OTKJIaBIBAHUS OTPE3KOB H YTIIOB.
e Bepruxansabie yriasl. CMEXHBIE YTIIBL

e  [lepmeHnuKyIsApHBIC U MapaUIeTbHEIC IPSMEIE.

e  PaBeHCTBO TPEyrolbHUKOB.

e [Ipu3sHaKu paBeHCTBA TPEYTOJILHUKOB.

e Bricora, Menuana, OucceKTpuca TPeyroJibHUKA.

e OKpyXHOCTb.

e  OCHOBHOE CBOMCTBO MapaJuICIbHBIX MPSIMBIX.

e  VYribl IpU NEPECEUCHUH JIBYX MPSAMBIX TPETHEN.

e  VYTIBI, BOHCAHHBIE B OKPY)KHOCTb.

. Bune! yrios.

e OCHOBHBIE CBOMCTBA MPUHAUIEKHOCTH TOYEK U NPSIMBIX.
e  PaBHOOE/NpEHHBIH TPEYTOJILHHUK.

e [IpsAMOyrosbHBIN TPEYTOJbHHUK.

e Teopema cuHyCOB.

e Teopema KOCHHYCOB.

e Teopema [Tudaropa.

e [lomoOHBIE TPEYTONBLHHUKH.









