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HOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OOWH W3 OCHOBHBIX pAa3[EiOB UIKOJIBHON MaTeMaTHKH,
UMEIOLIUI CBOEH IENbI0 00ECTeUunuTh M3yUYeHUE CBOMCTB U Pa3sMepoB (UTYp, UX
OTHOLICHWM W B3aUMHOE PACIIOJO0XKEHHUE, OMNUPACTCsl Ha  JIOTUYECKYIO,
NOKa3aTEIbHYI0 JUHUIO. [[eHHOCTh M3y4Y€HHs] T€OMETPUU HA YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUNACA YUUTCS TMPOBOAUTH
JIOKa3aTEIbHBIE PACCYKICHHS, CTPOUTDH JIOTUUECKUE YMO3aKIIOUEHUs, TOKa3bIBATh
WCTUHHBIC YTBEPXKICHUS WM CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, ITPOBOJUTH
pacCyXlIeHus «OT TMPOTHUBHOIO», OTJIWYATh CBOWCTBA OT MPU3HAKOB,
(bopMyIMpOBaTh OOPATHBIE YTBEPKIACHUS.

BTopoil 1enp0 M3y4yeHHs TEOMETPUM SIBISETCS MCIIOJIb30BAHUE €€ Kak
WHCTPYMEHTA TMPU PEUICHUM KaK MAaTEMaTUYECKHUX, TaK U TMPAKTUYECKHUX 3a/ady,
BCTpEYAIOUIMXCSI B peallbHOM >ku3HU. OOydvaromuics JOJDKEH Hay4YHUThCs
ONPENICNIUTh T€OMETPUUYECKYI0 (DUTYpPY, OMHUCATh CIOBAMM JIaHHBIM YEPTEXK WIH
PUCYHOK, HAWTH IJIOMIA(b 3€MEJILHOTO y4acTKa, PAaCCUUTATh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kabenss wiau TpeOyemble pa3Mephl rapaxa s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIMTEIbHAS JIMHUS B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHun 3aga4 MPaAKTHUECKOTO XapakTepa OOyYalolUMCS YUYUTCS CTPOUTH
MaTeMaTU4eCKUe MOJEIM PEaNbHBIX JKU3HEHHBIX CUTyalHWi, MPOBOIAUTH
BBIUMCIICHUS U OLICHUBATh aJICKBAaTHOCTH IOJIyYCHHOT'O PE3yJIbTaTa.

KpaiiHe BaxHO TOMYEPKUBATH CBSI3U TEOMETPUH C JIPYTUMU YUEOHBIMH
peIMEeTaMH, MOTUBUPOBATH UCIIOJIb30BATh OMPECICHHUS T€OMETPUIECKUX PUTYD
U TOHSTHUH, AEMOHCTPUPOBATh MPUMEHEHHUE TMOJIYUYCHHBIX yMEHUM B (pusuke u
TEXHUKE. DTU CBS3U HamboJiee SIPKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHomeHus», «Meron koopauHat» u «Teopema
[Tudaropay.

YueOubiii kypc «l'ecomeTpusi» BKIIOYACT CICIYIOIMIME OCHOBHBIC Pa3JIeiibl
conepxkanusi: «I'eomerpuueckue GUTypsl U UX CBOUCTBa», «M3mepenue



FEOMETPUYECKUX  BEJIMYMH», «JleKapTOBbI KOOpPAMHATHI HA  IJIOCKOCTH,
«Bexropsby, «/IBmwkenus miockocty, «[IpeodbpazoBanus nogoous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBogutcst 204 yaca: B 7 kiacce
— 68 yacoB (2 4Jaca B Hejent0), B 8 kiacce — 68 4dacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIO).



COIEPKXAHUE OBYYEHUA

7 KIIACC

HauanpHble noHsTus reomerpun. Touka, psiMasi, OTpE30K, JIyd. Yroa. Buasl
yrioB. BepTtukaneHele © CcMexHblE yIubl. buccexkrtpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiienbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPUH.
IIprmMepbl CUMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE IOCTPOCHUS C TOMOIIBI LUPKYJ U JUHEHKH. TpEeyroibHUK.
Bricota, mennana, buccekTpuca, uX CBOWCTBA.

PaBHOOepEeHHBIE M  PaBHOCTOPOHHHMM  TpeyrojibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W MNpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. [lpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKY NaPAIIIENBbHBIX NPAMbIX. CyMMa yIioB TPEYTOJbHUKA.
BHeninue yrisl TpeyroJibHHUKA.

[IpssMoyrosibHBIN  TpeyrojapHUK. (CBOWCTBO MeEOUaHbBl IPSMOYTOJIBHOIO
TPEYrojbHUKA,  NPOBEAEHHOM K  runoreHyse. IIpusHaku  paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBII TPEYTOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OoJiblIel CTOPOHE TPEYTrOJIbHUKA.
IleprieHIMKyYIISp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTto TOuYeK. buccekrtpuca yrima HW  CEepeaUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHUE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOopJa U JAHaMeTp, HX CBoHcTBa. BzaumHoe
pPAacmoJIOKEHUE OKPY>KHOCTU W mpsiMor. KacarenbHas u ceKylas K OKPYXHOCTH.
OKpy’>XKHOCTb, BIMCaHHAas B Yroji. BrnucaHHas ¥ ONHMCaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronbHuku. 1lapannenorpamm, ero nmprusHaku U cBoMcTBa. YacTHble
Cllydyad MapajijesorpaMMoB (MPSIMOYTOJIbHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoicTBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U MPHU3HAKH.
[IpssmoyrosibHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daseca u
TEOpEMa O MPOMOPUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUAM TPEYTroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tomobue TtpeyronpbHUKOB, Kodhdumment momodus. I[lpusnaku momoOus
TPEYroJIbHUKOB. [I[puMeHenne moqooust mpu pemeHny MPakKTUYECKUX 3a/1ad.



CpoiicTBa miomaaeid reoMerpudeckux ¢uryp. Dopmynbl sl TUIONMIAIA
TpPEYroJIbHUKA, Mapajuienorpamma, pomba u Tpaneuuud. OTHOIIEHHWE IUIOLIAACH
noI00HBIX uryp.

Brluncnenne miomaaeid TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema IlIudaropa. Ilpumenenne Tteopemnl Iludaropa mnpu pemieHun
NPAaKTUYECKUX 3a/1a4.

CuHHyC, KOCHHYC, TaHI'€HC OCTPOIO YIJIa HPSIMOYTIOJBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuUroHOMeTpuueckue Q(yHKIHN
yriioB B 30, 45 u 60°.

BrnmcaHHble M LEHTpajIbHBIE YIUIBI, YIOJl MEXAY KacaTelbHOM M XOPIOW.
Yrael  Mexay XopJaMH U CEeKyIIMMHU. BnucaHHbele W ONMCAHHBIE
YEeThIPEXYTOJbHUKUA. B3auMHOE pacnoyiokeHHe JIBYX OKpyxkHocTed. Kacanue
OKpy>XHOCTeH. OOIIHE KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHnc yriaoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. DOPMYJIIBI IPUBEACHMUS.

Pemienne TpeyronbHukoB. TeopeMa KOCMHYCOB W TEOpPEMa CHHYCOB.
Pemienne mnpakTUYecKuX 3aJad C HCIOJIb30BAHMEM TEOPEMbI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme mogoous. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O npPOU3BEACHUH OTPE3KOB XOPA, TEOPEMBbI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIPaTe KacaTEIbHOM.

Bektop, anmmHa  (MOAyJb)  BEKTOpa,  COHAIpaBJICHHBbIE  BEKTOPHI,
MIPOTUBOIOJIOKHO  HAMpAaBJIEHHbIE  BEKTOPbI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BeKTopamu. PaznojkeHue BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTel BekTOpa. CKajasipHOE NpPOU3BENCHHE
BEKTOPOB, PUMEHEHUE JJIs1 HAXOKICHHS JJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HAa TNIOCKOCTH. Y PAaBHEHHUS MPSIMOM U OKPYKHOCTH
B KOOpJAMHATAaX, MEePEeCEeYeHNe OKPYKHOCTEH M mpsiMbIX. MeToa KOOpJAUHAT U €ro
pPUMEHEHUE.

IIpaBuiibHBIE MHOTOYroJIbHMKH. JlnmHa  oOkpykHOocth. I'papmycHas wu
paauaHHas Mepa yrjia, BBIUHMCICHHE JIMH Oyr OKpyxHocTed. Ilnomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUs TUJIOCKOCTH W BHYTPEHHUE CUMMETpUM (uryp (3jieMeHTapHbIe
npeactasienus ). [Tapannensubiii nepenoc. [loBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca
«"eomeTpus» XapakTepU3yrTCs:

1) maTpuoTHYecKoe BOCIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K MNPOLIJIOMY M HACTOALIEMY POCCHMCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHUCKHUX
MAaTEMAaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITHX
JOCTHKEHHUM B IPYrUX HayKax U MPUKIAAHBIX chepax;

2) rpa:KIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U PEATU3alK €ro
1paB, TMPEACTABICHHUEM O MATEMAaTHYECKMX OCHOBax (YyHKIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUW, IPOLEAYp T'PaXAAHCKOTO OOIIecCTBa (HAampuMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHHH HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOIO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHHH MPAaKTUYECKHX 3a]ad
MaTeMaTUYeCKOM HaMpaBJIE€HHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTeMaTH4YE€CKOro
oOpa3oBaHMsl HAa MPOTSHKEHUU BCEH KU3HU JUIS YCIEIHON MpodeccruoHaIbHOM
JESITeIbHOCTU M Pa3BUTUEM HEOOXOIMMBIX YMEHHUHM, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4YETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCTIMTAHME:

CIIOCOOHOCTBIO K  AMOIMOHAIIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUN, PACCYKIECHUN, YMEHUIO BUIECTh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOT' 0 O3HAHUS:

OpUEHTalUMEell B JIEATEIIbBHOCTH HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YENIOBEKa, IPUPOJIbI U
oOlecTBa, MOHMMAHMEM MAaTeMaTHYEeCKOW HayKW Kak cdepbl YeIoBedecKou
JEeSATEIBbHOCTH, TANoOB €€ Pa3BUTHUA U 3HAYMMOCTU JUIsl pPa3BUTHUS LMBUIM3AINH,
OBJIAJICHUEM SI3BIKOM MaTeMaTHUKW U MaTEMaTHYECKON KyJIbTYpOl Kak CpeiCTBOM
MIO3HAHHS MHpA, OBJIAJCHHEM MPOCTEHIIMMHU HABBIKAMH HCCIIENOBATEIbCKOM
NeSTEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (popMHpPOBAHHE KYJBTYPbI 310POBbSI H
IMOLMOHAJBHOIO 0J1ATONOJTYYHS:



TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUECKHWE 3HAHUS B HHTEPECax CBOETo
3I0pOBbsl, ~ BEJIEHUs  300poBOro oOpa3a KM3HM (310pOBO€  IHTaHMUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUH M OTAbIXa, pEryisipHas Quudeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABbIKA PEQIIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOTo K€ MpaBa JAPYroro 4ejJoBeKa;

7) 3K0JI0THYECKOE BOCTIUTAHHE:

OpUECHTAlMEW HA MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHHUM ISl pelIeHus 3aaa4y
B 00JIACTH COXPAaHHOCTU OKpY’Karolleld cpeabl, IUIAHUPOBAHUS IOCTYIKOB U
OLICHKH WX BO3MOJKHBIX MOCIEACTBUMA IS OKPYXKAIOUIEH Cpeabl, OCO3HAaHHEM
r7100aTBbHOTO XapaKTepa KOJOTHUECKUX MPOOJIeM U MyTel X pPeleHus;

8) amanTanusi K U3BMEHSIOIMMCS YCJIOBHSAM COUMAIBHOW M NMPHUPOTHOI
cpeasbl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y JPYIHX JIOAEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKK M KOMIIETEHIIMH U3 OTBITA APYTHUX;

HEOOXOJUMOCTBI0O B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(opMyIMpOBaTh UJIEU, TOHITHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(UUUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBAaTh  CTPECCOBYIO  CHUTYyalMi0, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYyallMI0 Kak BBI3OB, TpeOYIOIMUNA KOHTPMEp, KOPPEKTHPOBAThH
OpUHMMaeMble pelIeHUus U AeUcTBHs, (OPMYyIHPOBATh U OLEHUBATh PUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTesibHBbIE YHHBEPCAJbHbIE YUeOHbIE eiiCTBUS
ba3oBble 1ornueckue AecTBU:

e BBIABJSITH M XapaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMAaTHYECKUX
00BEKTOB, TIOHATHHA, OTHOIICHUH MEXIy NOHATHAMH, (DOpMyIHpOBATH
ompenecHUsT  TOHATUH, YCTaHABIMBATh  CYIICCTBCHHBIA  IMPU3HAK
Kinaccupukanuu, OCHOBAaHMS [JIsi OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYITUPOBATH U  NPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIILHBIC W OTPUIIATEIIbHBIC, CIWHWYHBIC, YAaCTHBIC M OOIIHeE,
YCIIOBHBIC;

e BBIBISITh  MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U W
nmpoTuBopedrs B (akTax, JaHHBIX, HAOMIONCHUSX W YTBEPKICHHSIX,
npeIaraTh KPUTEPUH JIJISl BBISBICHUSI 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;



JeNaTh BBIBOJBI C MCIOJB30BAHUEM 3AaKOHOB JIOTMKH, JE€IYyKTUBHBIX H
MHJIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIFOUEHHI 10 aHAJIOTUU;

pa30upatrh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUU (MIPSAMBIE U OT
IPOTUBHOI0), TPOBOJUTH CAaMOCTOSITEJIBHO HECIOXKHBIE JOKa3aTeNbCTBA
MaTeMaTH4eCKuX (DaKTOB, BBICTpAaUBaTh AaApPryMEHTAIUIO, MPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaud (CpaBHHMBATh HECKOJBKO
BapUAHTOB pElICHUs, BBHIOUpATh Hauboyiee MNOAXOAAIMNA € YUYETOM
CaMOCTOSITENIHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeIbCKIE JeHCTBUS:

UCIOJIb30BaTh BOINPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
(opMyIMpOBaTH BOIPOCH, (UKCUPYIOIIME MPOTUBOpPEUHE, MpodIeMy,
CaMOCTOSITEJIbHO yCTaHaBIMBaThb HCKOMOE M JaHHOE, (OpMHUPOBATH
TMIIOTE3Y, apTYMEHTUPOBATh CBOK) NO3ULINI0, MHEHHUE;

MPOBOJIUTH IO CaMOCTOSITEIbBHO COCTaBJIEHHOMY IUIaHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAHNE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTU4YECKOro 00OBEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIAY COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUS U BBIBOABI MO pe3ysibTaTaM
MPOBEAEHHOIO0 HAOMIOACHUS, MCCIEIOBaHUsS, OLEHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUII;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTUE IIpoliecca, a TaKXKe BbIABUTaTh
HPEINOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBJIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpMaLUHU, IdaHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHCTEMATH3UPOBaTh W HHTEPIPETHPOBATH
MH(}OpMALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMpATh (OpMy TpeacTaBlieHHs UWHGOPMAMU U WUIIOCTPUPOBATH
peraemMbie  3aa4d  CXeMaMH, auarpaMMaMiy, HWHOW Tpadukol u ux
KOMOWHAIUSIMU;

OLICHUBATh HAJAEKHOCTh HMHPOPMALMK 10 KPUTEPUSM, NPEII0KEHHBIM
y4UTENEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC YUeOHbIe 1eCTBHA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJACHHUSI B COOTBETCTBUM C YCIOBUSIMU
U [ETSIMUA OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M NMUCBMEHHBIX TEKCTax, AaBaTh MOSCHEHUS MO XOAY pEUICHUs
3a/71a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yiIbTaT;

B X0JI€ 00CYXXJICHHS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJieMbl, pelraeMoi 3aj1auu, BbICKa3bIBaTh UJICH, HAIlEJIEHHbIE HA TTOUCK



pElIeHMs, COIOCTAaBIATh CBOM CYXKJIEHHUS C CYXKACHHSIMU APYIHX
YYaCTHHKOB JUanora, OOHapy»KMBaTh pa3jiMyue U CXOJCTBO NO3ULMUHU, B
KOPPEKTHOI opme popMyTupOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

e MPEACTABIATH pe3ynbTaThl  PELICHUS 3a/1ayu, IKCIIEPUMEHTA,
HCCIIEIOBaHMS, IPOEKTa, CAMOCTOSATEIBHO BHIOMPATh (JOPMAT BHICTYILJICHUS
¢ Y4E€TOM 3aj7a4 Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPUH;

e IIOHMMATh U HCIOJIb30BATh MPEUMYIECTBA KOMAHIHOW U MHAUBUAYATbHON
paboThI IPH PEIIeHNU YUYEOHBIX MaTEMaTHUECKHX 3a71a4;

e IIPUHUMATH LIEJIb COBMECTHOW JEATEIBbHOCTH, IUIAHUPOBATH OPraHU3aLLI0
COBMECTHON palOThl, pacnpeaensTb BHIbI padOT, JOrOBapUBaThCS,
oOCy’XJaTh IPOLECC U Pe3yJbTaT paboThl, 0000UIaTh MHEHHUS HECKOJIBKUX
JIIOIeH;

e yYacTBOBaTh B TIpPYNIOBBIX QopMax paboTel (00CyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE€ IITYPMBbI U IPYTHE), BHIIOIHATH CBOIO YaCTh padOThI
U KOOPIMHHMPOBAaTbH CBOM JEUCTBUS C JPYTMMH YJ€HAMU KOMAaHJBbl,
OLICHHMBATh KAaueCTBO CBOETO BKJa/Ja B OOIIMN MPOAYKT MO KPUTEPUSM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHBIC YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranusanus:

e CaMOCTOSITEJILHO COCTABJISITH IUIAH, aJTOPUTM pPEIICHUsS 3a1add (MM ero
4acTh), BBIOMpATh CIOCOO pEIIeHUsS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHpPOBaTh W KOPPEKTUPOBATH
BApUAHTHI pELIEHUH C Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIH HHTE/IEKT:

e BJIAACTH CIIOCOOAMH CAaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoIiecca U pe3yJibTaTa
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

e TMPEABUAECTHh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUM 33]1a4H,
BHOCHTH KOPPEKTHBHI B JCATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH MOCTABJICHHOW LEIU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JTOCTUKEHUSI WM HEIOCTHKEHUS IIeJH,
HaxXOJIUTh OIIUOKY, TaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydenuss B 7/ KJjacce OOYYAIOIMUNCA TMOJTYYUT CIICTYIOIINE
IPEIMETHBIE PE3YyJIbTATHI:

Pacrio3naBaTh UW3y4YEHHBIE TEOMETPUYECKHE (DUTYpBI, OMPEACNATh UX
B3aMMHOE PaCMOJIOKEHUE, N300pakaTh T€OMETpUUYECKUe (PUTYPHI, BHITIOIHSITH



YEpPTEXKHU IO YCIOBUIO 3anaud. M3MepsaTh JMHENMHBIE W YIJIOBBIE BEJIWYWHBL.
Pemate 3a1aun Ha BEIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIUYHMH MPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOJIHBIX OOBEKTOB. PasznuuaTh pasmepbl 3THUX
00BEKTOB IO MOPSIAKY BEITUYUHBI.

CTpouThb 4epTEKH K FTEOMETPUUYECKUM 3a]]a4aM.

[Tonmp30BaTbCsd MNpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, HCIOJIB30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOCIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUHN 3a/1a4.

[IpoBOINUTE JTOTUYECKUE PACCYXKICHUS C MCIIOJIBb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaThCA NpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIHMaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

Onpenensts napauieIbHOCTh IPSIMBIX C TTOMOIIBIO YIJIOB, KOTOpbIe 00pa3yer
¢ HUMH cekyas. Onpeaensars napauieIbHOCTh MPSAMBIX ¢ MTOMOIIBID PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IIPSMOU 0 TOUYEK APYTOU MPSIMOM.

Pemiats 3a1aun Ha KiieTyaTon Oymare.

[IpoBOANTH BBIYMCICHUS W HAXOJUTh YWCIOBbIE M OYKBEHHbIC 3HAUYCHUS
YIJIOB B TEOMETPUYECKHMX 33/]adaX C HCHOOJIb30BAaHWEM CYMMBI  YTJIOB
TPEYTrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNUH [IByX MapajuIeIbHBIX MPSIMBIX CEKylled. Pemate mpakTuyueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagere NOHATHEM TE€OMETPUUYECKOIO MECTa TOYEK. YMETh OIPEIeIsITh
OMCCEKTPUCY YIJIa U CEPEIMHHBIN NMEPIICHANKYJISIP K OTPE3KY Kak T€OMETPUUYECKUE
MECTa TOYEK.

DopMynUpOBaTh OMPEACICHUS OKPYKHOCTHM M Kpyra, XOpAbl W JHAMETpa
OKPYHOCTH, MOJb30BATHCA UX CBOMCTBAMH. ¥ METh IPUMEHATH 3TU CBOMCTBA MPHU
pelLIeHuu 3a1a4.

Brnagete moHSATHEM OIKMCAHHOM OKOJIO TPEYTOJIbHHKA OKPYKHOCTH, YMEThb
HaxonuTh €€ 1eHTp. [lomp3oBarhest (hakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOW TOYKE, MU O TOM, 4YTO CEPEAUHHBIC
NEPIEHANKYJISIPbI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJJTHOM TOUKE.

Brnagets noHATHEM KacaTeabHOU K OKPYKHOCTH, I0JIb30BaTHCSI TEOPEMOU O
MEPIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMU, IIOHUMATh
UX IIPAKTUYECKUU CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C TOMOIIBIO LIUPKYJIS U
JIMHEVIKH.



K xoHiy oOyuenus B 8 kiacce OOydYarOIIMICS TONYYHUT CIIETYIOIINE
MpeIMEeTHbIC PE3yIbTaThI:

Pacro3naBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, UX DJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[TpyuMeHsATh CBOMCTBA TOUKM TNEPECEUCHHs] MEIUaH TPEeyrojbHHKa (LEHTpa
Macc) B PEIICHUH 3a/1ay.

Brnanetrs moHsTHEM cpenHEN TUHUHM TPEYTrOJbHHKA W Tpamneluuu, NPUMEHSThH
UX CBOWCTBa MpHU PEIICHUH TreoMeTpuyeckux 3anad. [loap3oBaTbest Teopemoi
dajieca 1 TEOPEMO O MPOMOPIUOHAIBHBIX OTPE3KAX, MPUMEHSTh UX JIJISl PEIICHHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh MpU3HAKKN 000U TPEYTOIFHUKOB B PEUICHUH T€OMETPUICCKUX
3ajad.

[Tonb3oBatbess Teopemoil Iludaropa s perieHus TeOMETPUUYECKHX U
npakTHueckux 3anad. CTpouTh MAaTeMaTHYECKYl0 MOJeldb B INPAKTHUYECKUX
3aJ1a4ax, CaMOCTOSITEIIHHO JIeNIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Bnagerp moOHATHSIMH CHHYyCa, KOCHMHYyCa W TaHTE€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroibHUKA. [1071630BaThCS SITUMHU MOHITHSIMHE IJI PEIICHHUS
MPAKTUYECKHUX 3a]1ad.

BbruncnsaTte (pa3nuuHbiMU CcIOCO0aMU) IJIOIAAb TPEYTOJAbHUKA U IUIOIIAIH
MHOTOYTOJIbHBIX ~ (GUryp (MONB3ySCh, TJ€ HEOOXOIUMO, KAJIBKYJISITOPOM).
[TpuMeHsITh OTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Bnagerp MOHATHSIMH BOHCAHHOTO M IIEHTPAJIBHOTO YIJIa, HMCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJaX, YIJIax MEXAY XOpJAaMH (CEKYyIIMMH) U yTie MEXIy
KAacaTeJIbHOU M XOPJIOU MPH PEIIEHUHA F'€OMETPUUYECKUX 3a/1a4.

Bnaners moHsATHEM ONMCAHHOTO YETHIPEXYTOJbHHMKA, TPUMEHATH CBOWCTBA
OMHMCAaHHOTO YETHIPEXYTOIbHUKA MPU PELICHUH 3a/1a4.

[TpuMeHsTh MOJIyYeHHbIE 3HAHMSI Ha MPAKTHKE — CTPOUTh MaTeMaTUYeCKue
MOJIETIH JJIs 33/1a4 PeasibHOM )KM3HU U MIPOBOAUTH COOTBETCTBYIOIME BHIYUCICHHUS
C TNpUMEHEHUWEM TMOoA00Us UM TPUTOHOMETPUHU (TOJIb3YSCh, TllE€ HEOOXOIUMO,
KQJIbKYJIATOPOM).

K konmy oOyuenuss B 9 kJjacce oOydarolIMHCS MOJYYUT CIEAYIOIINE
MpeIMEeTHbIE PE3yJIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKUIMU OCTPHIX YIJIOB, HAaXOJUTh C HX
MOMOIIBIO PA3IMYHBIE JJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTONbHHUKA («pEIIeHUE
NPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxoauTh (¢ MOMOIIBI0 KABKYJISATOPA) ITHHBI
M YTJIBI 17151 HeTaOTMYHBIX 3HAYCHHIA.

[Tonb30Batbes popmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM ISl HAXOXKJIEHUS COOTHOIICHUNW MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMU.



Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXOKIEHUS Pa3Iu4HbIX
AJIEMEHTOB TPEYIrOJbHUKA («PEIICHHE TPEYrOJbHUKOB»), NPUMEHATh WX MPHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Bnagerp moHsTHSAMH — TpeoOpazoBaHUS  MOM00MS,  COOTBETCTBEHHBIX
3JIeMEHTOB T0J00HBIX (puryp. [lomp30BaThCs CBOMCTBAMH MO00MS TPOU3BOIBHBIX
¢uryp, yMerb BBIYMCIATH JUIMHBI M HAXOAWUTh YIJIbI y TOJOOHBIX QUIyp.
[IpumeHsTh CBOWCTBAa MOAOOMS B MPaKTUUECKHX 3ajadaxX. YMETb IPUBOIUTH
MPUMEPHI TOJA0OHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb30BaTECS TEOPpEMAMU O NMMPOU3BEICHUN OTPE3KOB XOPA, O IMPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOpAMH, MOHMMAaTh MX TFEOMETPUYECKUN W (pU3nyecKuid
CMBICII, MPUMEHATh HMX B PEIICHHWH TIE€OMETPUYECKUMX M (U3UYECKUX 3a]ad.
[IpuMeHATh CKaJISIpHOE POU3BEACHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT HA IIOCKOCTH, IPUMEHATH €ro B
pELIEHNH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

Biagete NOHATHSAMHM NPABUWIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI IyTM OKPY’KHOCTH WU PaJWaHHON MEphI yria, YMETh BBIUYMCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsITh NoJy4eHHbIE YMEHHS B IPAKTUYECKUX 3a7a49ax.

Haxonute ocu (MAM LEHTPBI) CUMMETPUU (QUTYp, MPUMEHSATH JABUKECHUS
MJIOCKOCTH B MPOCTEHIINX CIyYasx.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKHUE
MOJIENIN JUIS 3a/1a4 PeabHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHMS
C NPUMEHEHUEM MOAO0O0US W TPUTOHOMETPUUYECKHX (PYHKIMI (MOJB3YsACh, TAe
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE
7 KIIACC

Koanuecrso DJIeKTPOHHbIE
No /i HaumeHnoBaHue pa3jiesioB 1 TeM 4acoB (uudposbie)
) NPOrpaMmbI o0pa3oBaTe/IbHbIE
Bcero
pecypcsl
I1 WIme re ecKHe
1| durypu nm caolicraa, Mavepern 14 Bubmorera LOK
P ] P https://m.edsoo.ru/7f415e2e
F€OMETPUYECKHUX BEIUYNH
bu6mmoreka [IOK
2 T 22
PEYTONBHHRH https://m.edsoo.ru/7f415e2e
3 [TapannenbsHble psAMBIE, CyMMa YIJI0B 14 bubnuoreka LIOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb U KpyT. [ 'eomeTprueckue 14 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubmnoreka [IOK
5 I1 0006 4
OBTOPEHIE, OBOBIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68

I[TIPOT'PAMME
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8 KJIACC

KoauvectBo DJIeKTPOHHBbIE
No 11/ HaunmeHoBaHMe pa3ies0B U TeEM 4acoB (uudposbie)
°n/m
NPOrpaMmbI o0pa3oBaTejibHbIE
Bcero
pecypchbl
. bubnmoreka [IOK
1 Bt 12
CTHIPEXYTOTBHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MIPOIIOPLIMOHAIBHBIX OTpE3Kax 15 bubmmorexa LIOK
POTIOPH P ’ https://m.edsoo.ru/7f417e18
M0100HbBIE TPEYTOJILHUKH
[Inomane. Haxoxaenue miomanen
3 Tpe IlI"IOJ{tIlBHI/IKOB I/IIIMHOFO roIJIIIL}IIILIX 14 bubmorexa [OK
pey Y https://m.edsoo.ru/7f417e18
¢buryp. [Inomamu nogoOHBIX GHUTYp
4 Teopema [Tudaropa u Havana 10 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriel B OKpyKHOCTHU. Brincanusie u
5 ONMCAaHHBIEC YETHIPEXYTOJIbHUKH. 13 bubnmnoreka [IOK
Kacarenbnble k okpyxxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEN
bubmuoreka [IOK
6 I1 0006 i 4
OBTOPCHHE, GDODIICHHE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

KoinyecTBo DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM | 4aCOB (uudposbie)
n/n NPOrpaMMbl o0pa3oBaTe/ibHbIE
Bcero
pecypchbl
Tpuronomerpus. Teopemsl
1 KOCHHYCOB M CHHYCOB. Pelienue 16 buGmotera LOK
Y yeos. https://m.edsoo.ru/7f41al2c
TPEYTOJLHUKOB
IIpeo06 ous.
2| Merpmsccre coormomen s j | DumoreallOK
p https://m.edsoo.ru/7f41al2c
OKPY>KHOCTHU
bubmuoreka [IOK
3 B 12
CHTOpEI https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA 9 bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH.
5 JlyinHa OKPY>KHOCTH U TUIOIATh 8 bubmmorexa [OK
24 H I[u https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue miomaiei
bu6nmoreka [JOK
6 6
JlBmKeHIA IWIOCKOCTH https://m.edsoo.ru/7f41al2c
; [ToBTOpenue, 060061IeHNE, 7 bu6mmoreka [IOK
cHCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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