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COILEPKXAHUE OBYUYEHUASA
7 KIIACC

HauanpHbsle nonsaTHs reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. Yrois. Buasl
yriaoB. BeprukanbHele H  cMexHble yIubl.  buccekrtpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBA OceBOi cummerpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOIEM MUPE.

OCHOBHBIE TNOCTPOEHMSI C IOMOLIBIO LUPKYJsSI M JIMHEHWKH. TpeyrosbHUK.
Bricorta, Mmennana, OuccekTpuca, UX CBONCTBA.

PaBHOOenpeHHBIE UM pPaBHOCTOPOHHUW  TpeyroibHUKA.  HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M NpHU3HAKU PABHOOEAPEHHOIO TpeyroyibHUKa. [Ipr3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpU3HAKK NapaJUIeNbHBIX NpsMbIX. CymMMa yIJOB TPEyrOJIbHUKA.
Breninue yriel TpeyronbHUKa.

[IpsMOyrosbHbIM ~ TPEYroiabHUK. (CBOMCTBO  MEOWAHbBl  MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEIEHHON K ruroreHys3e. [Ipu3Haku paBeHCTBa NPSMOYTOJIbHBIX
TPEYTrOJIbHUKOB. [IpsMOYTONBHBIN TPEYTOIBHUK C yTioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOW, TeopeMa o OosbllieM Yyrie U OoNbllIed CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccexkrpuca yrina W CEpeaUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTb U KpYyT, XOpJla U AUAMETP, UX CBOMCTBA. B3auMHOe pacnosioxeHue
OKpY’KHOCTH W TmpsMou. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpY’KHOCTb,
BIIMCaHHAasA B yroJyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «(I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUA TNPOrpaMMbl  Yy4yeOHOro  Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBIICHUEM HHTEPECA K MPOIUIOMY U HACTOAIIEMY POCCHUMCKOM MAaTEMATHKH,
LIEHHOCTHBIM OTHOIICHUEM K JTOCTHKEHUAM POCCUNCKUX MATEMAaTUKOB U POCCUNCKON
MaTEMaTUYECKOM IIKOJBI, K MCHOJIb30BAaHUIO 3THUX JOCTHKECHUW B JAPYIMX HAayKax U
NPUKIIAJHBIX cepax;

2) rpamIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOA3aHHOCTEM TpaKJaHWHA M pean3alid €ro
paB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SBJICHHUH, NpOLEAyp TIpaxIaHCKOro oOlecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JSTHYECKUX MpPOOJEM, CBA3AHHBIX C
MIPAKTUYECKUM IPUMEHEHUEM JOCTWIKEHMM HAyKH, OCO3HAaHUEM BaXHOCTH
MOPaIbHO-3TUYECKUX TPUHLIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyaoBoOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANpPABIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH MKU3HM JJIA YCHEIHON NpodecCuoHaNbHON
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPpOM U
NOCTPOECHUEM HHJMBUIYATbHON TPACKTOPHUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K  SMOLMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/lay, pPEIIeHUH, pacCyKICHHH, YMEHHIO BHUAETbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTaUMEel B JEATEIBHOCTM HA COBPEMEHHYK) CHCTEMY HAy4HBIX
npeicTaBleHuid 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4YeJIOBEKa, MPUPOIbI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYECKOM HayKuM Kak cgepbl dYeloBeYeCKon
NEATEIBHOCTH, J3TaloB €€ Pa3BUTUA M 3HAYMMOCTH JUIS PAa3BUTHUS LIMBUIM3ALMUH,
OBJIAQJICHUEM SA3BIKOM MATEMAaTUKHM M MATEMATHYECKOW KYJIbTYpOW KaK CpEICTBOM
NO3HAHUS MHPA, OBJIAJACHUEM MNPOCTEUIIMMH HAaBBIKAMH HCCIEAOBATEIBCKOM
NEeATEIIbHOCTH;



6) ¢usnueckoe BocnuTanue, GopmMHpoBaHHMEe KYJIbBTYPbl 310POBbS U
IMOIMOHAJBLHOIO 0JIaroNmoJIyYns:

FOTOBHOCTBIO TPHUMEHATh MATEMATHYECKUE 3HAHUA B MHTEpEcax CBOETO
37I0pPOBbS,  BEACHHUS  3J0pOBOrO0  o0o0Opa3a  KW3HM  (30pOBOE  IHTaHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryjsapHas ¢u3ndecKas
aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKAa peQICKCUH, TIPU3HAHKEM CBOETO IpaBa
Ha OIMMOKY ¥ TaKOTO e TpaBa IPyroro 4eI0BeKa;

7) IKOJIOTHYeCKO€e BOCIIUTAHHE:

OpHUEHTAIlMEl HA MPUMEHEHUE MaTeMaTUUYECKUX 3HAHWU JJIs pEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAOIIEH Cpeibl, TUTAaHUPOBAHHUS TIOCTYIIKOB M OIICHKH MX
BO3MOXXHBIX TOCJHEACTBUM JJIsl OKPY’KaloIIeH Cpeabl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K M3MEHAKIIMMCH YCJIOBHSAAM COLUAJIBHOW W MPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JIPYTUX JIIOAEH, TPUOOpETaTh B COBMECTHOU IE€SATEILHOCTH HOBBIC
3HAHMS, HABBIKA M KOMIIETEHIIMHU W3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B (DOPMHUpPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
dbopMyIUpOBaTh WU, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX WM SBICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPMHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIMII KOHTPMEp, KOPPEKTHPOBATh IPHUHHUMACMBbIC
peuieHuss U JeUCTBUS, (POPMYJIUPOBATH W OIEHUBATh PHUCKU W TOCJEACTBUS,
dbopMUpOBaThH OMBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeqbHBIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBIBIATH W XAPAKTEPU30BaTh CYIIECTBEHHBIC MNPU3HAKKM MATEMATHYECKHUX
O00OBEKTOB, TIOHATHI, OTHOIIEHWH MEXIy TMOHATUAMH, (POPMYyIUPOBATH
OIpEICIICHUS MMOHSTHH, YCTaHaBJIUBATh CYLIECTBEHHBIN MPU3HAK
KJaccupuKalu, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPUH
MPOBOJIMMOTr0O aHAJIN3A;



BOCIIpUHUMATh,  (OPMYyJIUpPOBaTb U  NPEOOPa3OBBIBATH  CYKICHUS:
YTBEpAUTENbHbIE W OTpUIATENbHbIC, €IWHUYHbIC, YacTHbIE U oOIiue,
YCIIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEP)KICHUSX, MpEAJaratb KpUTEPUU
IUIS BBISIBJICHUS 3AKOHOMEPHOCTEHN U POTUBOPEUNH;

JeNaTh BBIBOJBI C WCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 0 aHAJIOTUU;

pa3buparh J10Ka3aTelbCTBA MATEMaTHUYECKUX YTBEPKACHUM (TpsMble U OT
OPOTUBHOI0), TPOBOJUTH CAaMOCTOSITEIbHO HECJOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTUYeCKUX (PaKTOB, BHICTPAUBATh APIYMEHTALIMIO, TPUBOJAUTH IPUMEPHI
Y KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpPATh C€Moco0 pemeHuss y4eOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHHUs, BHIOMpPATh HaubOoJee MNOAXOASAMUNA ¢  Yy4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

WCITOJIB30BaTh BOIPOCHl KaK HCCIEAOBATCIIbCKUN WHCTPYMEHT TIO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOPEYHE, MPOOIEMYy,
CaMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH IO  CAMOCTOSITEIBHO  COCTaBJICHHOMY IIJIaHYy  HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEOBAaHUE MO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSATENbHO (POpMyIHpOBaThH OOOOIIEHUST M BBIBOJABI 1O pPE3yJibTaTaM
MPOBEAEHHOTO HAONIOACHUS, WCCIENAOBaHUs, OIICHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKKe BBIABUTATH
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISBIISATH  HEJIOCTATOYHOCTh W HM30BITOYHOCTH HMH(POPMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl pEIICHHUs 3a/1a4H;

BBIOWpATh, aHAJM3UPOBATh, CHCTEMATHU3UPOBaTh MW  HHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOWpaTh (opMy TpeAcTaBieHHs UHPOpMANMM W WILIIOCTPUPOBATH
pemiaemMble  3a7adyd  CXE€MaMHM, JuarpaMMami, HWHOM rpadukoll ©u HX
KOMOHWHAIIUSIMU,

OIICHWBATh HAMEKHOCTh WHOOPMAIIMU 110 KPUTEPHUSIM, MPEIJIOKECHHBIM
yUHTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:



BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJEHUSI B COOTBETCTBUH C YCIOBUAMH U
LEeIsIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX W THCbMEHHBIX TEKCTax, J/1aBaTh MOSICHEHHUS IO XOJy PEIICHHS
3a/1a4yu, KOMMEHTHUPOBATh MOJyYCHHbBIN PE3yJIbTaT;

B X0J/i¢ OOCYXXJIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
npoOsieMbl, pellaeMoi 3ajauM, BHICKA3bIBaTh HJIEH, HAIECJICHHBIE HA TOUCK
pELIeHMs], COTIOCTABIATh CBOU CYXKJIEHUS C CYXACHUSAMHU APYIHMX YUACTHUKOB
nuanora, OOHapy)XHMBaTh pa3IMdUe W CXOACTBO IO3UIMHA, B KOPPEKTHOMH
(dopme popMyIUpOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

NPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJa4d, dKCIIEPUMEHTA, UCCIEIOBaHUS,
MIPOEKTA, CAMOCTOSITEIbHO BbIOMpATh (JOpMAT BBICTYIUICHUS C YYETOM 3aaay
MPE3EHTALUN U OCOOEHHOCTEHN ayIuTOPUH;

MMOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUIYAJIBbHON
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTHUYECKUX 3a]1aY;

NPUHUMATh 1I€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHO pabOThI, paclpeaensiTh BUIbl pad0T, JOTOBAPUBATHCSA, 00CYKAATh
MPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYMNIOBLIX hopmax paboThl (00CykaeHMs,, 0OMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U JIpyTW€), BBINOJHATH CBOK 4YacTh pabOThl H
KOOPAWUHUPOBATh CBOM AECHCTBHS C IPYTMMHU YICHAMH KOMAaH/Ibl, OLICHUBATh
KauecTBO CBOEr0  BKJaga B  OOWMKA  TOPOAYKT MO  KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATENIBHO COCTaBJIATH IUIAH, AJITOPUTM pElIeHUs 3a1adyu (WK €ro
4acTh), BbIOMpaTh CHOCOO peHIeHHs ¢ YYETOM HUMEIOIIUXCS PECypcoB M
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
perieHuit ¢ yaéToM HOBOM MHGOPMAITHIH.

CaMOKOHTpOJII), AMOIUOHAJIbHbIN HHTE/JIEKT:

BJAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOILecca U pe3yJbTaTa
pelIeHns MaTEMaTUIECKOM 3a/1auu;

NPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPHU PELIEHUU 334U,
BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBHE PE3YNbTATA JEATEIBHOCTH IIOCTABICHHOW LEIU U
YCIOBUSIM, OOBSICHATH HNPUYMHBI JOCTHXEHUS WM HEIOCTHKEHUS LEIH,
HAXOJUTh OMIMOKY, 1aBaTh OIICHKY MPHUOOPETEHHOMY OTIBITY.



IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoTsbI

JlaTa
U3YYeHUS

IIpocreiimme
TeOMETPHUYCCKUE
00BEKTHI

MHOroyronbHuK,
JIOMaHas

CMeXHBIC U
BEPTHUKAIbHBIC YTIIbI
CMexXHbBIE U
BEPTHUKAIbHBIC YTIIbI

CMeXHBIE U
BEPTUKAIBHBIC YTIIBI

CMexHbIE U
BEPTUKAJIbHBIE YTJIbI

CMeXHBIE U
BEPTHUKAIbHBIE YTIIbI

10

11

CMeXHBIE U
BEPTUKAITBHBIC YTITBI

N3mepenune TMHENHBIX 1
YTJIOBBIX BETTUYHH,
BBIYHMCIIEHHE OTPE3KOB U
YTJIOB

N3mepenne TMHEMHBIX U
YTJIOBBIX BETTUYHH,
BBIYHCIIEHUE OTPE3KOB U
yIJI0B

N3mepenue TMHEMHBIX U
YTJIOBBIX BEITUYHH,
BBIYHCIIEHUE OTPE3KOB U
yIJI0B

12

N3Mepenne TMHERHBIX 1
YIJIOBBIX BEJIUYUH,
BBIYHUCIICHHE OTPE3KOB U
yIJI0B

13

[TepumeTp 1 miomaab




¢buryp, COCTaBI€HHBIX U3
MPSIMOYTOJIbHUKOB

14

[Iepumerp u mIomanb
¢buryp, cocTaBJIeHHbIX U3
NPSIMOYTOJIbHUKOB

15

[TonsiTHE 0 paBHBIX
TPEYroJIbHUKax u
IEpBUYHBIE
MPEJCTABICHUS O PABHBIX

¢burypax

16

17

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

18

Tpu npu3Haka paBeHCTBa
TPEYTrOJIBHUKOB

19

20

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

21

Tpu npu3Haka paBeHCTBa
TPEYTrOJIBHUKOB

22

23

24

25

IIpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB

ITpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

CBOICTBO MeIHAHBI
MPSIMOYTOJIBHOTO
TpPEeYroJbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3€e
CBOICTBO MeIMaAHbI
MPSIMOYTOJIBHOTO
TpPEeYroJbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3€

26

PaBHOOenpeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKU




27

[Ipu3zHaku u cBOiCTBA
PaBHOOEAPEHHOTO
TpPEeYrojJbHUKA

28

IIpu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEyroJbHUKA

29

30

31

IIpu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEyroJibHUKa

Hepagencrtna B
r€OMETpUHU

Hepagencrtna B
r€OMETpUHU

32

33

34

HepaBencrta B
Ir€OMETPUH
Hepagencrtna B
r€OMETpUHU
[IpssMOyTONBHBIM

TPEYroJIbHUK C YTIIOM B
30°

35

[IpssMOyTONBHBIN
TPEYTOJIbHUK C YTJIOM B
30°

36

37

KonTponbHas padota no
teme "TpeyroapbHukn"
[TapannenbHble NpsMBIE,
HX CBOMCTBA

38

[TaTeiil mocTynar
EBximnna

39

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE TIPU
IepeCeUCHU N
MapaJUIEIbHBIX IPSAMBIX
CEeKyIlen

40

Hakpecr nexammue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIE IPH
[IEpPECEYECHU




MapajuIeIbHbIX MPSMBIX
CeKyIlen

41

42

43

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHbIC NIPH
[IepeCceYeHU N
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COIEPKXAHUE OBYYEHUA
8 KUIACC

YerslpéxyronpHuku. I[lapamienorpamm, ero npu3HAakKM U CBoilcTBAa. YacTHble cCllydan MapajuieIorpaMMoB
(IpsAMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U cBoiicTBa. Tpameuus, paBHOOOKas Tpareuus, €€ CBOMCTBA U MPU3HAKU.
[IpssMoyroJsibHAs Tparenus.

Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Daneca u TeopeMa 0 NPONOPLUHUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojapHuUKa.

[Togobue TpeyroapHUKOB, KO3(ppuuueHT nogodus. IlpusHaku nomodust TpeyroiapbHUKoB. [IpuMeHenne momodust npu
pPELICHUH NPAKTUYECKUX 3a1ad.

CaoiicTBa momaneil reomerpuueckux ¢uryp. @opmMyinsl Uil MJIOMEAAN TPEYrojbHHUKA, MMapajienorpamma, pomoa u
Tparnenuu. OTHOIICHHUE TUIOMIAISH MOJ0OHBIX (DUTYD.

Brluucnenue miomaei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€TYaToOM Oymare.

Teopema [ludaropa. [Ipumenenue Teopemsl [Tudaropa npu pemieHnn NpaKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOro yrjia MpsMOYTOJIbBHOIO TPeyrojbHuKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
Tpuronomerpuueckue pynkiuu yrios B 30, 45 u 60°.

Bnucannbele W LIEHTpajgbHBIE YTJbI, YroJl MEXIY KacaTelbHOM M XOpAOW. YTIbl MEXKIYy XOpAaMd MU CEKYLIUMHU.
BrniucanHble M omucaHHBIE YETBIPEXYTOJIBHUKU. B3auMHOE pacmojiokeHWEe JBYX OKpyKHOcTel. KacaHue OKpyX)HOCTEM.
OO6mue kacaTenbHbIE K IBYM OKPYKHOCTSIM.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pPe3yJbTaThl OCBOCHUS MPOTrpaMMBbI Y4eOHOTO Kypca «I'eoMeTpus» XapakTepu3yloTcs:



1) naTrpuoTHYecKoe BOCIUTAHME:

MPOSIBJICHUEM HWHTEpPEca K MPOILIOMY M HACTOSIIEMY POCCUHUCKOM MaTEMAaTHKH, I[EHHOCTHBIM OTHOIICHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHKOB M POCCUMCKON MAaTEMAaTUUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUXKECHHUU B
JIPYTUX HayKax W MPUKIIAIHBIX chepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH rpakJaHUHA M peaJIu3alliy €ro IpaB, MPEJACTABICHHEM O MAaTEMAaTHUYECKUX
OCHOBax (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUH, MPOIEAYpP TPaxKJaHCKOTO OOIIecTBa (Hampumep, BbHIOODHI,
OMPOCHI), TOTOBHOCThIO K OOCYXKJICHHIO ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKECHUM
HayKH, OCO3HAHUEM BOXXHOCTH MOPAJIbHO-ITUYECKUX MIPUHIIUIIOB B ACATEILHOCTHA YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKON Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 MAaTeMaTUYECKOW HaINpaBJICHHOCTH, OCO3HAHHEM
BAXXHOCTH MaTeMAaTUYECKOro 00Opa30BaHuUsl Ha MPOTSHKEHUU BCEH JKU3HU ISl YCIETHON MPodheCCUOHAIBHOU €SI TEILHOCTH U
pPa3BUTHEM HEOOXOJIUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIMUBUAYAJIbHOU TPacKTOpPHMU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIUTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAIIBHOMY M A3CTETUYECKOMY BOCIPUATHIO MaTEMaTHUYECKUX OOBEKTOB, 3ajlay, PEIIeHUH,
paccyXaeHuN, YMEHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHEHTAalleH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTABJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, MTOHUMAHUEM MAaTeMaTUYECKOW HAyKH Kak c(ephl YEIOBEUECKON JCSITEIBHOCTH,
ATAroB €€ pa3BUTHS U 3HAYMMOCTH JIJISi PAa3BUTHS IIMBUJIM3AIMU, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH W MaTeMaTU4YeCKOM
KYJbTYPOU KaK CpPEeJICTBOM MO3HAHMS MHUPA, OBJIaJICHUEM MTPOCTEHIITUMU HaBbIKAMH HCCJICI0BATEILCKON IEATEIbHOCTH;

6) pusnueckoe BocnuTanue, GOpMUPOBaAHUE KYJIbTYPbI 310POBbSI H IMOIMOHAJIBHOT0 0JIATONOTy M

TOTOBHOCTBIO MMPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3I0POBBS, BEJACHUS 3I0POBOTO 00pasa KU3HU
(3mopoBoe muTaHue, COANAHCUPOBAHHBIM PEXUM 3aHATAW HW  OTHAbIXA, peryjspHas (¢u3MYecKas aKTHBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA PedIEKCUH, IPU3HAHKEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;



7) 3K0JIOrMYeCcKOe BOCIIMTAHHE:

OpUEHTalMell Ha MPUMEHEHHE MATEeMATHYECKHX 3HAHMW JUIsl pElIeHHs 3a7ad B 00JACTU COXPAHHOCTU OKPYKAroIIen
Cpeabl, IUIAHUPOBAHUS MOCTYIIKOB M OLICHKM KX BO3MOXKHBIX ITOCHEACTBUU JUISl OKPYXKAIOLIEHM CPEAbl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIeM U yTel UX PEIICHNUS;

8) ajanTanusa K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBLHON U NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUAX HEOIPEACIEHHOCTH, IOBBIIICHUIO YPOBHA CBOEH KOMIIETCHTHOCTH Y€pes3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCA Yy APYIUX JIOAEH, NpUOOpETaTh B COBMECTHOM AESATENbHOCTU
HOBBIC 3HAHWS, HABBIKM U KOMIIETEHLIUH U3 ONBITA IPYTHX;

HEOOXOAMMOCTBIO B (DOPMHPOBAHMM HOBBIX 3HAHUN, B TOM 4Hcie (OPMYIUPOBATH UAEH, MOHITHUS, THIOTE3bl 00
00BEKTaX M SBJICHUIX, B TOM YUCJIE paHEe HEU3BECTHBIX, OCO3HABATh J€()ULUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPHUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI30OB, TPEOYIOIMIMIA
KOHTpPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIE PEUICHUS U NEUCTBUS, (HOPMYIUPOBATh U OLEHUBATH PUCKU M TOCIEICTBUS,
(hopMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

e BBIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB, MOHATHUN, OTHOIICHUN MEXTY
NOHATUSIMHU, (HOPMYJIUPOBAThL OMPEACIICHUS TOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIM MpHU3HAK Kiaccu(ukaimy,
OCHOBAHUSI /111 000OIIEHHS U CPAaBHEHU S, KpUTEPUHU TTPOBOAMMOTO aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC M OTPHUIIATEIbHBIC, CIMHUYHEIE,
YacCTHBIE U 00I11I1Ee, YCIOBHBIE;

e BBIBIIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOpPEUHUs B (akTax, JAHHBIX, HAOTIOJEHUSX U
YTBEPKACHUSX, PEJIaraTb KPUTEPUH ISl BHISIBICHHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;



e JleNIaTb BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKM, JCAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUYCHUH,
YMO3aKJIOUYCHUH 10 aHAJIOTUH;

e pa30upaTh JT0KA3aTEIHCTBA MATEMATHYCCKUX YTBEPKACHHUN (IIPSMBIE B OT TMPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEIIHHO
HECJIOKHBIE JI0Ka3aTelIbcTBA MaTeMaTHUYeCKUX (DAKTOB, BBICTpAMBaTh apryMEHTAllMIO, IMPUBOJIUTH MPHUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CHOCOO perieHus y4eOHOHM 3ajaud (CpaBHUBAaTh HECKOJBKO BapHaHTOB pPEIICHHUS, BBIOMpATh HambOoliee
MTOIXO/ISIIIANA ¢ YIETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble HcciaenoBaTeIbCKUe 1eHCTBUS:

e HCIOJIb30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUN MHCTPYMEHT MO3HAHMS, (OPMYIUPOBATH BOIPOCHI, (DUKCHUPYIOIIHE
IpOTHBOpEYHEe, MPoOJeMy, CaMOCTOSTEIBLHO YCTAHABIMBATH HMCKOMOE U JIaHHOE, (OPMHUPOBATh THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH IO CAMOCTOSTEIIEHO COCTABJICHHOMY IUJIaHY HECIIOXKHBIA JKCIIEPUMEHT, HEOOJBINOE HCCIICIOBAHUE IIO
YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYECKOT0 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;

e CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIEHHS 1 BBIBOJIBI IO pe3yJIbTaTaM IMPOBEAEHHOTO HAOIOACHUS, UCCISIOBAHMUSI,
OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJbTaTOB, BLIBOJOB M OO0OIIICHUI;

e TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATH MPEANOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBHSIX.

Pabora c ungopmanmeii:

e BBISABJISATH HEJIOCTATOYHOCTH U M30BITOYHOCTH MH(DOPMAIIMH, TAHHBIX, HEOOXOIMMBIX JJISI PEIICHHS 3a/1a4H;

e BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3MPOBATh M HMHTEPHPETHPOBATH HHOOPMALMIO PA3IUYHBIX BHIOB H (PopMm
IIPE/ICTAaBIICHNUS,

e BBIOMpPATH GOpMY MpeACTaBICHUS HH(OOPMAITUN U WLUTFOCTPUPOBATH PEIlacMbIe 3aa9i CXEMaMH, TuarpaMMaMu, HHOM
rpaduKoil 1 ©X KOMOWHAIIUSAMY;

e OIEHWBATH HAASKHOCTh HMHPOPMAMHM 10 KPUTEPHUSM, TMPEIJIOKEHHBIM YYUTEIeM Wi CHOPMYyITUPOBAHHBIM
CaMOCTOSITEIIbHO.

KoMMyHuKAaTHBHBbIE YHHBEpPCcaAJIbHbIE YYeOHbIe JeHCTBUS:



e BOCIpPUHUMATh U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUM C YCJOBHSIMH W LEISIMH OOIIEHHS, SICHO, TOYHO,
IPaMOTHO BBIPQKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pEIICHUS
3a/1a4yi, KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yIIbTAT;

e B XO0le¢ OOCYXIEHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbI, MPOOJEMBbI, pEIaeMoi 3aaauw,
BBICKA3bIBaTh WJICH, HAIEJICHHbIE HAa TOWCK PEIICHHS, COMOCTaBIATh CBOM CYXXJEHHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHajiora, OOHapy>KUBaTh pPa3IU4YM€ M CXOJCTBO MO3UIUN, B KOPpPEKTHOW QopMme (GopMylIupoBaTh
pa3HoTJacHsl, CBOM BO3PAXKECHHUS;

e TPEACTABISITH PE3YyJIbTAThl PEIICHUS 3aJadyH, SKCIEPUMEHTa, WCCICIOBAHUSA, MPOCKTa, CAMOCTOSTEIHHO BBHIOMPATH
(dbopMat BBICTYIUICHHS ¢ YIETOM 3a/1a4d IPE3EHTAIIMU U OCOOEHHOCTEH ayAUTOPHUH;

e TMOHUMATh W HCIOJB30BATH MPEUMYINIECTBA KOMAHIHOM M WHJMUBHUAYaIbHOM pabOThl TPH PEIICHUU YUeOHBIX
MaTeMaTUYECKHX 3a]1a4;

e TPUHUMATH II€JIb COBMECTHOM JESITCIBHOCTH, TJIAHUPOBATh OPTaHU3AINIO COBMECTHON pabOThI, paclpee/siTh BUIBI
paboT, 1O0roBapuBaThCs, 0OCYKIAATh MPOIIECC U PE3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTFOJICH;

e yYacTBOBaTh B TpyNNoBbIX ¢Gopmax paboThl (0OCYyXIeHUs, OOMEH MHEHMSIMH, MO3TOBBIC INTYpMBI H JPYyTHE),
BBITIOJIHATh CBOIO 4YacTh PabOThl M KOOPAMHUPOBATH CBOM JEHCTBUSI C JIPYTUMU WICHAMH KOMAaHJbl, OIICHUBATh
KadeCTBO CBOETO BKJIa/ia B OOIIMIA MPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM y4aCTHUKAMHU B3aMMOICHCTBHSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJISTh IJIaH, AJITOPUTM PEIICHUS 3a7a4u (WU €ro YacTh), BEIOMPATH CIIOCO0 pelIeHus ¢ YI4ETOM
UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOUM MH(OPMAIIHUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:
e BJAJETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS IIPOIecca U pe3yJibTaTa pelIeHnsl MaTeMaTHYeCKON 3a1auH;



e TIPEIBUIIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPHU PEIIEHUM 3a/1a4M, BHOCUTh KOPPEKTUBBI B IEATEILHOCTD Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE pe3yJibTaTa ACSATEILHOCTH TOCTaBICHHOW WEIU UM YCIOBUSM, OOBSACHITH NPUYUHBI
JOCTUKEHUS WM HEIOCTHXKECHHUS 11€JIM, HAaXOUTh OITMOKY, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 00y4yeHust B 7 kiacce oOy4aronIuics MOJYyYUT CIASAYIONINUE MPEAMETHBIC PE3YJIbTATHI:

Pacno3HaBaTh U3y4YeHHbIE TEOMETpUUECKHE (UTYpBI, OMNPEACNSITh HMX B3aUMHOE PpACIONOXKEHUE, H300paxkaTh
reoMeTpudeckue (GUrypbl, BHIMOIHATh YEPTEKU MO YCIOBUIO 3a7auu. V3MepsTh JIMHEWHbIE U YIJIOBbIC BEIUMYUHBI. Permath
3a7]a4¥ HA BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Hlenath TpyOyr0 OIEHKY JUHEHWHBIX M YTJOBBIX BEIMYUH TPEIMETOB B PEATbHOM KU3HHU, Pa3MEpPOB MPUPOIHBIX
00bekTOB. Paznuuate pazMepsl 3TUX 0OOBEKTOB IO MOPSAKY BEJIHUYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs NpHU3HAKAMU PABEHCTBA TPEYrOJILHUKOB, HCIOJB30BaTh MPU3HAKU M CBOWCTBA PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB MPU PEIIECHNUN 3a/1a4.

[IpoBOANUTE TOTUYECKUE PACCYKIACHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30oBaThCs NpU3HAKAMHU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIHMAaHbI, MPOBEAEHHOM K
TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1a4.

OnpenensaTh NapauieIbHOCTh MPSAMBIX C TMOMOIIBI YIJIOB, KOTOpble oOpa3yeT ¢ HUMHU cekymas. Onpenensrtsb
MAPAJUICITBHOCTD MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUYEK OJHOU MPAMOM IO TOUEK APYTOU MPSIMOU.

Pemate 3aaun Ha KieT4yaToi Oymare.

[IpoBOAUTH BBIUKMCICHUS U HAXOJWTh YHUCIOBbIE W OYKBEHHBIC 3HAUYCHHUS YIJIOB B TEOMETPUUECKUX 3ajadax C
UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB yIJI0B, 00pa30BaHHBIX MPU MIEPECEUECHUU BYX
MapAJUICIBHBIX MPSIMBIX CEKYIIEH. PelaTe mpakTuuecKkre 3a1a4yd Ha HaX0KJAECHUE YIJI0B.



Bnagerp mNOHATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMETh ONpEAeNATh OUCCEKTPUCY YIIa U CEpeIUHHBIN
IIEPIICHIUKYJISAP K OTPE3KY KaK FTE€OMETPUUECKUE MECTA TOUEK.

@opMyIMpOBaTh ONPEACIEHUSA OKPYKHOCTH U Kpyra, XOpJbl U IHaMeTpa OKPYKHOCTH, TIOJIb30BATHCS UX CBOWCTBAMH.
YMeTh MPUMEHSATDH 3TH CBOMCTBA IIPU PELICHUU 3a/1a4.

Brnagers noHsATHEM OMMCAHHON OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh HaxoauTh €€ 1eHTp. [lonb3oBarbes pakramu
O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA MIEPECEKAIOTCS B OJJHONW TOUKE, M O TOM, YTO CEPEIMHHBIEC MEPIEHAUKYIISAPHI K
CTOPOHAaM TPEYTOJIbHUKA IIEPECEKAOTCA B OJHOU TOUKE.

Brnaners MOHATHEM KacaTelbHOW K OKPYXKHOCTH, MOJIb30BAaTHCS TEOPEMOM O NEPNEHIMKYJSIPHOCTH KACATENBHOM H
paauyca, IpOBEAEHHOIO K TOYKE KacaHUsI.

[Tonb30BaThCA MPOCTEUIIMMHA F€OMETPUYECKUMHU HEPABEHCTBAMH, IIOHUMATh X MTPAKTUYECKUA CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MMOCTPOEHUS C TIOMOLIBIO LIUPKYJISI U JIMHENKH.

K koHily 00y4yeHus B 8 kiacce oOydaronuiics NOJy4UT CIAEAYIOMINUE PEAMETHBIE PE3YNIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUBI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BaThCSl MX CBOMCTBAMHU IpPHU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

[IprMeHsITh CBOMCTBA TOUKH MepeceYeHUs MeJuaH TPEYrojJbHUKa (LIEHTpa Macc) B PELICHUH 3a/1a4.

Brnagete mnoHATHEM cpeoHENH JHHUM TPEYyroJbHUKAa W TpaneluH, MPUMEHSATh WX CBOWCTBA MpU PEIICHUH
reomeTpudeckux 3anad. Ilons3zoBarecsa Teopemont daseca U TEOPEMON O MPOMOPLIMOHANBHBIX OTPE3KaX, MPUMEHATh UX IS
pEeLIeHUS IPAKTUYECKUX 3a7a4.

[IpuMeHsITh MPU3HAKU MTO100USI TPEYTOJIbHUKOB B PEHICHIUH T€OMETPUUECKHX 3aj1au.

[Tonb3oBatbesa TeopeMoit [ludaropa 1i1s pemieHus: TeOMETPUYECKUX U MPaKTUYecKuX 3a1a4d. CTpOUTh MaTEMaTHYECKYIO
MOJENb B MMPAKTUYECKUX 3a/1a4aX, CAMOCTOSTENIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJTUHBI.

Brnaners mOHATHSIMH CHHYCAa, KOCMHYCa M TAaHT€HCAa OCTPOrO yrIijla MPSMOYIOJIBHOTO TpeyrosibHUKA. [lomp3oBaThes
STUMU NOHATUSAMU I pELIEHUS TPAKTUYECKUX 3aa4.

Boruncnsate (pa3nuuHbiMU cioco0aMu) IUIOHIaAb TPEYroJbHUKA U IJIOUIAJAM MHOTOYTOJNBHBIX (GUryp (moab3ysch, Tae
HEOO0XOAUMO, KaIbKyJIATOpOoM). [IpUMEHATH MOTy4eHHbIE YMEHUS B IPAKTUUECKUX 3a7a4dax.



Bragers MOHATUSAMHM BIHCAHHOTO M LEHTPAIBHOIO yTila, UCHOJIb30BaTh TEOPEMbl O BIUCAHHBIX YIjaX, Yrjiax MEXIy
XOpJlaMH (CEKYIIUMU) U yTIie MEXKY KacaTeJIbHOW U XOPAOW MPU PEUICHUHA T€OMETPUUYECKUX 3a]ad.

Brnanerr MOHSATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA ONUCAHHOTO YETHIPEXYTOJIbHUKA MPU
pEelIeHUH 3aja4.

[IpuMeHATh MOJyYeHHBIE 3HAHUS HA NMPAKTHUKE — CTPOUTh MAaTEMATUYECKUE MOJEIH IS 3a/lady peajlbHOW JKU3HU U
MIPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHUEM MOJ00MS U TPUTOHOMETPUHU (MOJB3YSACh, TNl HEOOXOIUMO,
KQJIbKYJIITOPOM).

K xon1y oOyuenus B 9 kiaacce 00ydaronuiics MOayduT CIEIYIONIUE MPEIMETHBIC PE3YJIbTAThI:

3HaTh TPUTOHOMETpPUYECKUE (YHKIMU OCTPHIX YIJOB, HAXOJUTh C UX T[OMOIIBIO PAa3JIUYHBIE BJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PEIICHHE MPSMOYTOJbHBIX TPEYroJbHUKOB»). HaxoauTh (C MOMOIIBIO KaJIbKYJISITOPA)
JUTMHBI U YTJIBI JIJ1S1 HETaOJIUYHBIX 3HAUCHUH.

[Tons3oBaThes GopMmyslaMH TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKICCTBOM I HAXOXKIEHUS
COOTHOILIEHUN MEXAY TPUTOHOMETPUUECKUMU BETUUMHAMH.

Hcnonp30BaTh TE€OpEMbl CHHYCOB U KOCHHYCOB JIJISi HAXOXKIEHUS PA3IMYHBIX SJIEMEHTOB TPEYTroOJibHUKA («perieHue
TPEYTOJIBbHUKOBY), IPUMEHSTh UX MPU PEIICHUU F€OMETPUUYECKHX 3a1ad.

Brnaners monsTUsIMU TpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB MOJ00HBIX Quryp. I[lomb3oBaThes
CBOMCTBaMU MOJ00US TPOU3BOJIBHBIX (UTYpP, YMETh BBIUUCIISITH JJIMHBI U HAXOAUTH YTJIbI y MOJ00HBIX puryp. [IpumMeHsTh
CBOMCTBA MO00MS B TPAKTUYECKUX 3a/1adaX. Y METh IPUBOAUTH MPUMEPHI MTOJOOHBIX (PUTYpP B OKpPYKAIOIIIEM MUPE.

[Tonp30BaThCs TEOpeMaMU O MPOU3BEACHUU OTPE3KOB XOpZ, O MPOU3BEAECHUU OTPE3KOB CEKYIIHMX, O KBajpaTe
KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMU, TMOHUMATh HMX TE€OMETPUYECKHN M (PU3MYECKUM CMBICI, TPUMEHSITh UX B PEIICHUU
reoMeTpudecKkux u pusznueckux 3aaad. [I[puMeHsTh CKaispHOE MTPOU3BEACHUE BEKTOPOB JIJII HAXOXKACHUS JIJTUH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHSTh €r0 B PEHICHUU T€OMETPUUYECKUX M MPAKTUUYECKHUX
3azay.

Brnaners MOHATUSMM MPAaBUIBHOTO MHOTOYTOJIbHHMKA, JUIMHBI OKPY>KHOCTH, JUIMHBI TYTU OKPY>KHOCTU U PaMaHHOM
MEpBI yria, YMeTh BBIYUCIATH TUIONIA/Ib KpyTra U ero yactel. [[pumMeHsTh moy4eHHble YMEHUS B MPAKTUYECKHUX 3a/1ayax.



HaxoauTs ocu (MM EHTPBl) CAMMETPUH (PUTYP, TIPUMEHAThH ABMYKCHUS IIJIOCKOCTH B TIPOCTEHIINX CITydasx.

[IpuMeHATHh MOTyYEHHBIE 3HAHWS Ha MPAKTUKE — CTPOUTh MATEMATHYECKHE MOJENH JUIs 3a/ad pPeaIbHOW KWU3HHU U
MIPOBOJIUTH COOTBETCTBYIOIINE BBHIYUCICHUSI ¢ TPUMEHEHUEM TOJIOOMS W TPUTOHOMETPUUSCKUX (DYHKIMKA (TOJIB3YSCh, T/C
HE00X0IMMO, KAJIBKYJISITOPOM).



TemaTuuyeckoe NVIAHUPOBAHUE

I[aTa IMPOBECACHUS

Ne i/m Tema ypoka Koa-o no
4acoB dakr
IJIAHY
IloBTOpEeHue Kypca reomeTpum /-ro Kjaacca. 4 4
1. | TpeyronpHuku ( IOBTOpEHNUE) 1
2. | llepnenpukynspusie npsimbie. [lapamiensHblie npsiMpie ( TOBTOPEHHE) 1
3. | CooTHOIIEHHs MEX/ly CTOPOHAMH U YIJIaMU TPEYroJbHUKA ( IOBTOPEHHUE) 1
4. | CooTHOUIEHHS MEXAY CTOPOHAMU U YIJIaMU TPEYToJIbHUKA ( HOBTOPEHUE) 1
Yerbipéxyroabuuku (14 yacos)
5. | MHOroyroibHHUKHU 1
6. | Beimykible MHOTOYTOJIBHHUKH 1
7. | [Tapamrenorpamm 1
8. [Tapannenorpamm. Pemenne 3amay 1
9. Tpanerus 1
10. | Tpamenus . Pernenue 3anaq 1
11. | Pemenue 3amay no teme «llapaimenorpamm u Tpamemus» 1
12. | Pemenue 3aau no teme «llapajuienorpaMm u Tpamenus» 1
13. | IlpsMoyroNbHUK 1
14. | Pom6 1
15. | KBagpar 1
16. | OceBast u 1IeHTpaJIbHAsE CHMMETPHH 1
17. | Pemenue 3agau no treMe «YeTbIpexyroJbHUKHA UX CBONCTBAY 1
18. | KonTpousibHasi padora Ne 1 no teme «HeTbIpexyroabHUKH» 1
Iaomans (13 yacon)
19. | Ilnomaaps MHOTOYTOJIEFHUKA 1
20. | Ilmomans MHOTOYTOBHHKA 1
21. | Tliromans mapamuresorpaMMa 1
22. | Ilnomans napanienorpaMma 1
23. | Ilnomans TpeyroibHUKa 1




24. | Ilnomans TpeyroibHUKA 1
25. | [Imomane Tpanenuu 1
26. | Ilmomans Tpamnenuu 1
27. | Teopema Iludaropa. 1
28. | Teopema ITudaropa. 1
29. | Pemenue 3amau o reme «Teopema [ludaropar 1
30. | KonTpoanHasi pabora Ne 2 no teme «Ilaomaab» 1
Iono6HbIe TpeyroabHuKku (19 yacon)
31. | Onpenenenre MogOOHBIX TPEYTOJIHLHUKOB 1
32. | Onpenenenne NoJOOHBIX TPEYTOILHUKOB 1
33. | [IpusHaku mogo0ust TPEYroJbHUKOB. 1
34. | IlpuzHaku mo100us TPEYTOIBHUKOB. 1
35. | [IpuMeneHmne npu3HaKoB MOA0OMS TPEYTOJILHUKOB. 1
36. | Pemenue 3agau no teme «IIpusHaku nogo6usi TpEyroJbHUKOBY 1
37. | Pemenue 3anau no teme «lIpu3Haku moJ00Hs TPEYTOJIBLHUKOBY 1
38. | KoutpoabHasi padora Ne 3 no teme «I[Ipu3HaKu nogo0usi TpeyroabHUKOBY. 1
39. | [Ipumenenune mogo00us K JJOKA3aTEILCTBY TEOPEM U PEIICHHIO 3a7ad. 1
40. | Ilpumenenue noao0us K JOKa3aTENbCTBY TEOPEM M PEIICHUIO 3a/1ad. 1
41. | CpenHsist TMHUS TPEYroJbHUKA 1
42. | IlponoprrioHaIbHBIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE 1
43. | [IponopryioHaJIbHBIE OTPE3KH B MPSIMOYT'OJIbHOM TPEYTOJIbHUKE 1
44. | Pemenue 3aa4 o mepeceuyeHny MeIMaH TPEYroJbHUKA 1
45. | Pemenue 3a/1a4 0 nepeceyeHny MelnaH TPeyrojibHUKa 1
46. | CuHyC, KOCHHYC ¥ TaHTEHC OCTPOTO yIiia MPSMOYTOJIHHOTO TPEYTOIbHUKA 1
47. | CooTHOLIEHHE MEXY CTOPOHAMHM U YTIJIaMH MPSIMOYTOJIbHOTO TPEYTOJIbHHUKA 1
48. | KonTpoasHas pa6ora Ne 4 no teme «Ilomo6HbIe TPEYroJaIbHUKN 1
Oxpy:kHocTh (17 yacoB)
49. | KacatenpHasi K OKpYXHOCTH 1
50. | Pemrenue 3ama4d mo teme «KacarenbHast K OKPY)KHOCTH 1
51. | LlenTpasbHbIe M BIUCAHHbIE YTIIbI 1
52. | lleHTpaspHbIC ¥ BIMCAHHBIC YTIIBI 1
53. | LlenTpanbHble U BIMCaHHbIE YTIbl. Teopema 00 oTpe3Kax MepeceKaronuxcsi Xop/a 1
54. | IlpumeHeHne TeopeMbl 00 OTpe3Kax MePeceKaroIUXCsl XOp/1 K PeIeHHIO 3a1a4 1
55. | YernIpe 3amMmeuaTelIbHbIE TOUKU TPEYTroJbHUKA 1
56. | YeTsIpe 3aMeyaTesIbHble TOUYKH TPEYTOJIbHUKA 1
57. | Pemenue 3amau o teme «YeTbipe 3aMedaTeNIbHBIE TOYKH TPEYTOILHUKA 1
58. | BriucanHas OKpYXHOCTb 1




59. | OnmcanHas OKPY)KHOCTb 1
60. | Bnmcannas u onrcaHHasi OKPY>KHOCTH 1
61. | Briucannas u onucaHHasi OKPYXHOCTH 1
62. | Pemenue 3amau mo reme «OKpyKHOCTbY 1
63. | KonTpoasnas padora Ne 5 mo reme «OKpyKHOCTBY 1
IloBTOpenue (6 yacon)
64. | IloBropenue. COOTHOLIECHHE MEKAY CTOPOHAMU U YIJIIAMU B IPSIMOYTOJIbHOM TPEYTOJbHUKE 1
65. | UToroBasi KOHTpoJIbHasA padoTa 1
66. | [ToBropenwue. [logoOHBIC TPEYTOJBHHUKHY. 1
67. | I[loBropenue. OKpyKHOCTb 1
68. | IloBropenue. CoOTHOLICHUS MEXYy CTOPOHAMHU U YIJIaMH TPEYTOJIbHUKA. 1
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COJAEPKAHUE OBYYEHUSA

Cunyc, xocunyc, taHreHc yriaoB or O mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenune tpeyroibHuKoB. TeopeMa KOCUHYCOB U T€OpeMa CUHYCOB. PeleHne npakTH4eckux 3aaad ¢
UCIIOJIb30BaHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.

[TpeoOpazoBanue nonobus. [Toodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 pouU3BEACHUH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJipaTe KacaTeabHOM.

Bektop, anuHa (Moaynb) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, MPOTHBOIIOJIOXHO HAIMpPaBICHHbBIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluu HaJ BeKTopaMu. PasznoxeHue
BEKTOPA MO JIBYM HEKOJIIMHEapHbIM BekTopaM. Koopaunats! BekTopa. CKajasipHOE IIPOU3BEAEHNUE BEKTOPOB,
PUMEHEHHUE JJI HaXO0XKIeHUs JJIMH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPAaBHEHHS MPSIMOW U OKPY)KHOCTH B KOOpJMHATaX,
HepecedeHre OKPYKHOCTEN U NpAMbIX. METO] KOOpIMHAT U €T0 IPUMEHEHHUE.

[IpaBuibHBIE MHOrOYrOJbHHKH. JlMHA OKpy:KHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIUKCJICHHE JUITUH OYyT OKpykHOCTe. [lnomane kpyra, cekTopa, CerMenra.

JIBuKeHHsI TUIOCKOCTH UM BHYTpEHHHE CcUMMeETpuH Guryp (dIeMeHTapHble NpeICTaBICHUS).
[TapamnensHblii nepenoc. [ToBopoT.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA

«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yabTaThbl OCBOSHUS MPOrpaMMBbl y4eOHOTO Kypca «I'eoMeTpHsi» XapaKTepu3yloTCs:

1) naTpuoTHUyecKoe BOCIINTAHME:

NPOSIBIICHUEM HMHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH, HEHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHHSM POCCUHUCKMX MAaTEMAaTHKOB M POCCHUICKOM MaTeMaTH4ecKOW IIKOIBI, K
UCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO 00S3aHHOCTEN rpaskJaHNHa U pealn3aliy ero npas, IPeICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBICHHUH, MPOLEAYpP TPAXKAAHCKOTO
oOrmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHHIO STHUECKUX MPOOJIeM, CBSI3aHHBIX C
INPAKTUYECKUM IPUMEHEHHEM JOCTM)KEHMH HayKM, OCO3HAaHHEM BaXXHOCTH MOPAJIbHO-ITHUECKHUX
MPUHIIUIIOB B AESITEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTHE B PpEUICHMM NPAKTHUYECKHUX 3a4ad MaTeMaTHYeCKOMN
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTH4YECKOro 0Opa30BaHMsI HA MPOTSHKEHUU BCEU JKU3HU IS
yCHemHol npohecCUuOHANBHON AeSITENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBHIOOPOM
U TIOCTPOCHUEM HHIUBUAYaJIbHOW TpPAaeKTOPUH OOpa30BaHUS U >KU3HEHHBIX IIJIAHOB C Y4ETOM JIMUYHBIX
MHTEPECOB M 0OLIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAILHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTHMUECKUX OOBEKTOB,
3a/1a4, peIICHUH, pacCyKIEHUM, yMEHHUIO BUIETh MAaTEMaTUUECKHNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTale B JEesATeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayudHBIX NpeACTaBlIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSl YENIOBEKa, MPUPOJbI U OOIIeCTBa, MOHMMAHUEM MaTeMaTHUYeCKON HayKu Kak
cdepbl YeIOBEUECKOW JAEATENIbHOCTH, JTAloB €€ pa3BUTHS W 3HAYMMOCTH JUIsl Pa3BUTHs LMBUINM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATUKM M MaTEeMAaTUYECKOM KyJbTypoll Kak CpeACTBOM IIO3HAHUS MHDPa,
OBJIaJICHUEM MPOCTEUIINMH HaBBIKAMU HCCIIEI0BATEIbCKON JESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHHe, (GOPMHPOBAHME KYJbTYPbl 3A0POBbSI U 3MOLHMOHAJIbLHOIO
Os1aromosy4usi:

TOTOBHOCTBIO TIPUMEHATh MAaTEMAaTHUYECKHWE 3HAHMS B MHTEpEcax CBOEr0 3/I0pPOBbS, BEICHUS
3/10pOBOTO 00pa3a *HU3HU (340pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXa, PEryispHas



bu3nYecKas akTUBHOCTH), C(POPMUPOBAHHOCTHIO HABBIKA pedIIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY
U TAKOTO K€ TIpaBa JPYroro 4eI0BeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

OpHEHTAIe Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUHU JUIS pelleHus 3aa4 B 00JIacTH COXPaHHOCTH
OKpYKarolllen cpeibl, INIAaHUPOBAHUS MOCTYIIKOB U OLEHKU UX BO3MOXKHBIX MOCJEICTBUN JUIsl OKpYKarolen
Cpezbl, 0CO3HaHUEM TII00ATBHOTO XapaKTepa YKOJIOTHUECKUX MPOOIeM U MyTel UX PeleHHs;

8) aganTanus K U3MEHAOIMMCS YCIOBHSAM COIUAILHOM U MPUPOTHON CpPeabl:

FOTOBHOCTBIO K JICWCTBUSAM B YCIOBHUSIX HEOMNPEICIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO IESTeNIbHOCTh, B TOM YHCIIE YMEHHE YYUThCS y APYTUX JIOICH,
HpI/IO6peTaTb B COBMECTHOH ACATCIIBHOCTH HOBLIC 3HAHUA, HABBIKHW U KOMIICTCHIIUA U3 OIIbITA APYTUX;

HE00X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWU, B TOM 4HUCIe (OPMYIHUPOBATH WUICH, MOHATHA,
runore3bl 00 00bEKTax U SBJICHUIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH Ae(PUIUTHI COOCTBEHHBIX
3HAaHUU ¥ KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMIO0, BOCIPUHHMATH CTPECCOBYIO CHTYalMIO Kak
BBI30B, TPeOYIOIUII KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE PEIICHHUS U JeHCTBUS, (HOPMYyTHUpPOBATH U
OLICHUBATh PUCKU U MOCIEICTBUS, JOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
IMo3naBaTe/IbHbIE YHUBepPCAIbHbIE yueOHbIe AeiicTBUSA
Ba3oBble 1oruveckue aeiicTBUA:

® BLIABJIATL W XapPAKTCPU30BATH CYHICCTBCHHBLIC IIPHU3HAKKW MATCMATHUYCCKHUX O6T)€KTOB, HOHﬂTHﬁ,
OTHOWICHWA MEXIy TOHATHAMH, (OPMYIMPOBATH OIPEICICHUS TIOHSATHHA, YCTAaHABIWBAThH
CYIIECTBEHHBIH MpPHU3HAK KiIacCU(PHUKAIMU, OCHOBAaHMsS ISl OOOOIIEHHUS W CPaBHEHHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;

e BOCIpUHUMATh, (GOPMYyIUPOBaTH U  MpPeoOpa3oBBIBATH  CYXKACHUSA:  YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBHISIBJIATH MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M MPOTUBOpeUHs B (hakTaX, NaHHBIX,
Ha6JIIOI[€HI/I$IX U YTBCPXKIACHHUAX, HNpcjiaraTb KPHUTCPUH IJId BBIABJICHUA 3aKOHOMepHOCTeI>'I u
IIPOTUBOPEYUH;

e JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX M  WHAYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeNIbCTBA MAaTEMATHUYECKUX YTBEP)KJIEHUH (IIPSMBIE U OT MPOTUBHOIO), IPOBOJUTH
CaMOCTOSITENIFHO ~ HECJIOXKHBIE  JIOKAa3aTelNbCTBA  MaTeMaTWYeCKHX  (PakToB,  BBICTpaWBaTh
apryMeHTallil0, TPUBOAWTH TPUMEPhl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKaeHus;

e BBHIOMpaTh CHocod pemieHUs ydeOHOM 3amaun (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB pEIICHUS,
BbIOMpaTh HanOoIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTe/bcKue eiicTBUS:

® JCTOJB30BaTh BOMPOCHI KaK MCCIEI0BATENbCKII HHCTPYMEHT MO3HAHUS, (DOPMYITHPOBATH BOMPOCHI,
GuKCUpyOIUe MPOTUBOpPEUNE, MPOOJIEMyY, CaMOCTOSITEIHbHO YCTaHABIMBATH MCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® MPOBOAWTH MO CAaMOCTOATENBHO COCTABICHHOMY IUIaHY HECIOXXHBIM SKCIIEPUMEHT, HeOOJbIIoe
UCCIIEIOBAaHUE 110 YCTAHOBJIEHHWIO OCOOECHHOCTEHl MaTeMaTHYecKOoro OO0ObeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXITY COOOM;

® CaMOCTOATEeNbHO (opMynupoBaTh O0O0OOIIEHHS ¥ BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, WCCIEAO0BaHUs, OLICHUBATh JOCTOBEPHOCTHh IOJTYYEHHBIX PE3YJIbTATOB, BBHIBOJOB U
00001IeHNI];

® TIPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE TMpOIECCa, a TAKXKE BBIIBUTaTh MPEINONOXKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:

® BbIIBJIIATH HEAOCTATOYHOCTHh U N30BITOYHOCTD I/IH(l)OpMaHI/II/I, JaHHBIX, HGO6X0}II/IMBIX JJI pCIICHUA

3a/1a4u;



e BBHIOMpATh, AHAIM3UPOBATh, CHCTEMATU3MPOBATh W HMHTEPIPETUPOBATH HHEPOPMAIUIO PA3TUIHBIX
BUJIOB U (hOpM IMpecTaBICHUS;

e BBIOMpaTh GopMy MpeAcTaBlieHUs WHDOPMAIMM U WIUTFOCTPUPOBATH pEIIaeMble 3a7add CXEMaMH,
JIuarpaMMamMu, HTHOU rpaduKoi U UX KOMOMHAITUSIMU;

® OILICHHWBATh HAAEKHOCTH MHQOpPMAIMM IO KPUTEPUSAM, TMPEUIOKEHHBIM  y4YUTENeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBLHO.

KoMMyHUKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbI€ el CTBHUS:

e BOCIpPUHUMATh U (HOPMYJIHUPOBATH CYXACHHUS B COOTBETCTBUHU C YCIOBHUSIMHU U LEISIMHU OOLICHMS,
SICHO, TOYHO, TPaMOTHO BBIpa)XaTh CBOKO TOYKY 3PEHHS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 X0y PEIICHHSI 33/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIH PE3yIbTaT;

e B X0J/i¢ OOCYXJICHHS 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI, IPOOJIEMBI, periaeMon
3aJa4M, BBICKAa3bIBaTh WJICH, HAICJICHHbIE HA MOUCK PELIEHUS, COMOCTaBISATh CBOU CYXACHUS C
CY)KICHHUSIMH JPYTHX YYacTHUKOB JAMaliora, OOHApPY>KMBAaTh paziiMyMe U CXOJICTBO MO3UIMUH, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

® INPEICTAaBIATH  pPE3yibTaThl  pEIICHUS  3aJauyd, OKCIIEpUMEHTa, MCCIEAOBAHUSA, IMPOEKTa,
CaMOCTOSITEIILHO BEIOMpATh (DOPMAT BBICTYILICHUS ¢ YIETOM 3a/iad MPe3eHTAIlMU U 0COOCHHOCTEH
ayJIUTOPUH;

® TIOHMMATh M UCIOJBH30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIMBHIYAJILHON pabOTHI MPH pEIICHUN
y4eOHBIX MAaTEeMAaTHYCCKUX 3a/1a4;

® TPUHUMAThH IIEJIb COBMECTHOW JCSATEILHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOW pPadOTHI,
pacnpeneNsaTh BHIIBI padoT, TOrOBapUBAThLCS, OOCYXIATh MPOIECC U pe3yiabTaT paboThl, 0000maTh
MHEHUS HECKOJIbKHX JIIOJICH;

® YyJacTBOBATh B IPYMIOBEIX (hopmax paboThl (00CYKIeHHUS, OOMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U
JIpYTHeE), BHIMOIHATH CBOIO YacTh PabOTHl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU 4YJICHAMU
KOMaH/bl, OIICHWBATh KAayeCTBO CBOETO0 BKJIaga B OOMMA TPOAYKT TIO KPHUTECPHUSIM,
c(hOpMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranmn3anus:

® CaMOCTOSITENTLHO COCTABJIATH IUIaH, AITOPUTM pPEUIeHHs 3ajaud (WM €ro 4acTh), BHIOMpATh CIOCO0
pelieHuss ¢ y4€TOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAIBHBII HHTEJJIEKT:

e BJIAJETh CHOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yjibTaTa  pEeLIeHHs
MaTeMaTHYeCKOM 3aa49H;

® TIPEIBUICTHh TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTH IIPH PEUICHUH 33]Ia4H, BHOCHTH KOPPEKTUBHI B
JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3ybTaTa JEATCIILHOCTH IOCTABICHHOW IEH U YCIOBUSM, OOBICHSITH
NPUYUHBL  JOCTHKEHHS WM HEJOCTHKEHHS 1M, HaxXOJUTh OIMMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHI

K xoniy o0y4uenus B 9 kiacce o0yJaronuiics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3yIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJOB, HAXOIUTh C WX TOMOINBIO Pa3TUYHBIE
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJIbHUKA («pElIeHrne MPSIMOYTOJIbHBIX TPEYrolbHUKOB»). Haxomuth (c
MTOMOIIIBIO KAJTBKYJIATOPA) JTMHBI U YTIIBI TSI HETAOJIMYHBIX 3HAYCHU.

[Tomb30BaThess GopMyIaMH TPHBEACHUS H OCHOBHBIM TPUTOHOMETPHUYECCKHM TOXKICCTBOM IS
HAXO0XJICHUS COOTHOIIEHUI MEXy TPUTOHOMETPHUUECKUMHU BEJTMYUHAMHU.

Hcnonp30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB JUISi HAaxXOXICHHUS Pa3IMYHBIX DIIEMEHTOB
TPEYTroJIbHHUKA («peIIeHUE TPEYTroJIbHUKOBY), TPUMEHSTh UX TPH PEIICHUH T'EOMETPHYSCKHX 3a71ad.

Brnanets moHsTHSMH TIpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOMOOHBIX (QUTYD.
[Tonb3oBaThbest CBOMCTBAMU MO00MST TPOU3BOIBHBIX (PUTYP, YMETh BBHIYHUCIATH JJIUHBI U HAXOAUTH YIJIbl Y



nofoOHeIX ¢uryp. I[IpumMeHaTs cBOICTBa MOAOOMS B MPAKTUYECKUX 33hadyax. YMETh MPUBOIUTH NPHUMEPEI
NOJO0HBIX (PUTYp B OKpPYIKAIOIIEM MHpE.

[Tonp30BaTbesl TEOpEeMaMu O MPOM3BEIEHUH OTPE3KOB XOPA, O MPOHU3BEACHUN OTPE3KOB CEKYIIHX, O
KBaJ[paTe KacaTeIbHOM.

[Tonb30BaTbesi BEKTOpaMH, MMOHUMATh UX T'€OMETPUYECKHHA M (DU3UUECKHH CMBICH, NMPUMEHSTH HX B
pelICHNH TeOMETPUYECKUX M (pu3mueckux 3amad. [IpUMEHATh CKalApHOE MPOM3BEIECHUE BEKTOPOB IS
HAXOXKJCHUS JJIUH U YTIIOB.

[Tonb30BaThess METOAOM KOOPIMHAT HA IIOCKOCTH, NMPHUMEHSTH €0 B PELUICHUH T'€OMETPUYECKUX H
NPaKTHYECKHX 3a/1ad.

Brnaners moHATHAMU MPaBUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY)KHOCTH, JUIMHBI IYTH OKPYKXHOCTH
¥ paJiMaHHOW MEPHI yIIIa, YMETh BBIYUCIIATH IJIOMIAlh Kpyra U ero yacteil. [[puMeHsTh moyuyeHHbIe YMEHHS
B MPAKTUYECKUX 3a7a4ax.

Haxomute ocu (MM LEHTPHI) CUMMETPUH (GUTYpP, TPUMEHSTH JBIKCHUS IUIOCKOCTH B IMPOCTEUIINX
clIydasix.

[IpuMeHSTh TONyYEHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTHYECKHWE MOJENH IS 3a/1ad
peanbHOW KM3HM M IPOBOJUTH COOTBETCTBYIOUIME BBIYHCICHHS C MNPUMEHEHHEM TOo#o0us W
TPUTOHOMETPUYECKUX (QYHKIHH (TI0JIB3YSCH, I/ie HE00X0ANMO, KaJIbKYIATOPOM).

MNOYPOYHOE INIAHUPOBAHHUE

Ne Koa- [laTta npoBeneHus
Ypok Tema ypoka BO IJIaH dakT
a yaco
B
I'nasa IX. Bektopsi (10 4)
1-2  BBopaHOe MOBTOpEHHUE 2 | 04.09,04.09
3-4  TlonsTue BeKTOpa 2 | 11.09,11.09
5-7  CioxeHHe W BHIYUTAHHE BEKTOPOB 3 182-2%5138-OQ
8 YMHOXKEHHEe BEKTOPOB Ha YHCIIO 1 2509
9-10 IIpumMeHeHHE BEKTOPOB K PEIICHHIO 3a/1a4 2 210210
I'naBa X. Metoa koopaunat (10 yacos).

11-12 KoopauHaThl BEKTOpa 2 16.10,16.10
13-14 [Tlpocrteiimue 3a1a9u B KOOPAMHATAX 2 23.10,23.10
15-17 VYpaBHeHUs: OKPYKHOCTH U MPSMOM 3 30.10,30.10,6.11
18-19 Pemenune 3amau 2 6.11,13.11
20 KonTpoabHnasi padora Nel mo teme «Bekropsl. Metoa koopauHary 1 1311

I'maBa XI. CooTHOLIEHHS MKy CTOPOHAMM M YIJIaMH TPeyroJbHHKA.
Craasipnoe npousBeneHue BeKTopos (10 yacos).

21-23 CuHyc, KOCHHYC U TaHTEHC yIJia 3 27112711412
24-27 COOTHOIICHUS MEX/y CTOPOHAMH U YIJIaMH TPEyroJbHUKA 4 4-%312:11-121
28-29 CxkaysipHOE IPOU3BEJCHUE BEKTOPOB 2 18.12,25.12
30 KountpoabHas padora Ne2 mo reme «COOTHOLICHUSI MEAKTY 1

CTOPOHAMH M YIJIaMM TpeyroJibHuka. CkajasipHoe pou3BeieHue 25.12

BEKTOPOB»

I'aasa Xll. /lnuHa okpy:kHOCTH U IUIomAAb Kpyra (12 yacos).
31-34 TlpaBuiabHBIE MHOTOYTOJIEHUKH 4 152;122231152-12-22-1
35-38 JliMHA OKPY>KHOCTH U ILJIOIIA/Ib Kpyra 4 295-1022129-12-5-021
39-41 Pemenue 3agay 3 12.02,12.02,
26.02

42 KountpoJabHas padora Ne3 mo teme «/lJinHA OKPY’KHOCTH U 1 2602




IUIOIIA/Ib KPYTa»

I'nasa XlII. IBu:kenus (8 yacos).

43-45 TlonsiTHE NBHKEHUS 3 5.035.03,12.03

46-48 TlapautenbHbIH IEPEHOC U TIOBOPOT 3 121-8%%9-031

49 Pemenue 3amau 1 26.03

50 KonTtpoabHas padora Ned mo Teme «/IBH:KeHH» 1 26.03

I'naBa X1V. HauajbHble cBeJleHUs1 U3 cTepeoMeTpuu (8 yacoB)
51-54 MHOrorpaHHUKU 4 2.04,2.04,16.04,
16.04

55-58 Tena 1 MOBEPXHOCTHU BpAILCHHS 4 23.04,23.04,
30.04,30.04

59-60 06 akcmomax MJIAHUMETPHHU 2 7.057.05

IloBTopenue. Pemenue 3aaau (7 4acoB)

61 [ToBTOpEHME. 1 1405

62 [ToBropenue. [Tonsarue BekTopa. MeToa KoopArHAT 1 1405

63-64 |HToromas KOHTpoJIbHAs paboTa 2 21052105
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