I'eomerpus

®denepanpHas pabouast mporpamma yaeOHoro kypca «I'eomerpusi» B 7-9 kimaccax
ITosicHuTeIbHAA 3aNHCKA.

I'eomerpuss Kak OOMH K3 OCHOBHBIX PA3ZCIIOB IIKOJBHOM MAaTEMaTUKHM, HMEIOIUNA CBOEH LEJbIO
o0ecrneunTh M3y4eHHE CBOWCTB M pa3MepoB (UIYp,UX OTHOLIEHMH M B3aUMHOE PpAaCIOJIOXKEHHUE,
ONMPAETCSl Ha JIOTMYECKYIO, JOKa3aTEJIbHYIO JIMHUIO. LIEHHOCTh HM3y4eHHMs TIE€OMETpUM Ha YPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUS 3aKIIOYaeTCs B TOM, 4YTO OOYYAlOIIMKCS YYUTCS MPOBOIUTH
JIOKa3aTeNbHbIE  PACCY)KIEHUS, CTPOUTHh JIOTMYECKHE YMO3AKIIOYEHUs, JOKa3blBaTb WCTUHHBIC
YTBEPKACHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOJIUTH PACCYKIACHUS «OT IPOTUBHOIOM,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYITUPOBATH OOpPATHBIC YTBEPKICHHUS.

Ilenbro M3ydeHMs] TE€OMETPHUH SBISIETCA HCIONB30BAaHUE €€ KAaK MHCTPYMEHTA IIPU PELICHUM Kak
MaTeMaTUYeCKUX, TaK M MPAKTUYECKUX 3ajad, BCTPEUAIOIIMXCA B peasbHON ku3HU. OOyuaromuiics
JIOJDKEH HAY4YMThCS ONPEAEISATh T€OMETPUUECKYI0 (UTYpy, ONHMCHIBATh CIOBAMU YEPTEX MM PUCYHOK,
HAMTH TUIOLIA/Ib 3€MEJIBHOTO y4acTKa, PacCUUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOIO Kabess Wiu
TpeOyemble pa3Mmepbl Tapaxa st aBTomoOwns. Ilpu pemieHuu 3amad NpPaKTUYECKOTO XapakTepa
00yyaroImuiicss yIUTCs CTPOUTh MaTEeMaTHUYECKUE MOJEIN PealIbHbIX JKU3HEHHBIX CUTYAIMi, IPOBOIUTH
BBIUMCJIEHUSI U OLICHUBATh I1OJY4EHHBIN pe3ybTar.

Baxxno mogu€pkuBarh CBSI3M TNEOMETPUM C JPYTMMM YYEOHBIMH IpEeIMETaMH, MOTHBHUPOBATH
UCIIOJIb30BaTh ONpEAETICHUS TEeOMETPUYECKHX (UIypH MOHATUI, JAEMOHCTPUPOBATh NPUMEHEHUE
MOJIyYEHHBIX YMEHMH B (U3HKE U TEXHHUKE. DTH CBSI3M HauboJsiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckre cooTHoueHus», «Metoa koopanHat» u «Teopema IIudaropay.

VYuebublii kypc «l'eomeTpus» BKJIIOUAET CIEAYIOLUIME OCHOBHBIE pa3leNbl  COACPKaHUS:
«['eomerpuueckre QUIypbl U UX CBOWCTBa», «l3MepeHHe reoMeTpUyYEeCKHUX BEIMUYUH», «JleKapTOBBI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekTopr», «/IBrukenus miockoctn», «IIpeoOpasoBanus mogoous».
OO1u1ee ynciI0 YacoB, PEKOMEHI0BAaHHbIX /IS M3ydeHHs yueOHoro kypca «l'eomerpusi», — 204 vaca: B 7
KJacce — 68 yacoB (2 yaca B HeJen0),B 8 Kiacce — 68 yacoB (2 yaca B Heleno), B 9 kinacce — 68 yacos (2
yaca B HEJIEINIO).

COAEPKAHUE YUYEBHOI'O KYPCA (I10 'OJJAM OBYUYEHUS)
7 knace
HauanbHbie noHsTHs reomeTpuu. Touka, mpsiMasi, OTPE30K, JIyd. Yrod. Bunasl yrios. BeprukaneHble n
CMexHble  yrael.  buccektpuca  yrma.  Jlomanasd,  MHoroyronbHukK. llapamnensHocTh M
NEPIEHANKYJIAPHOCTD IIPSIMBIX.
Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWCTBa OcCeBOW cummeTpuu. [IpuMepsl cUMMETpUM B
OKPY’KaIOILEM MUDE.
OcHOBHBIE TIOCTPOEHHUS C TIOMOIIBIO LHUPKYJsd W JHMHEHKH. TpeyronbHuMK. Bsicora, MeauaHna,
OuccekTpuca, ux cBoiicTBa. PaBHOOenpeHHBIH M PpPaBHOCTOPOHHUN TpeyroibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.
CaolicTBa U MPU3HAKK paBHOOEIPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHCTBa TPEYTrOJbHUKOB.
CpoiicTBa W TpU3HAKU NapaiedbHbIX MOpaAMbIX. CymMma YIVIOB TpeyroibHHKA. BHemHue yrisl



TPEYrOJIbHUKA.

[IpsamoyrosibHbI TpeyrojJbHUK. CBONCTBO MEAUaHbl MPSIMOYTOJIBLHOIO TPEYTOJbHHMKA, MPOBEAEHHOU K
runorenyse. lIpusHaku paBeHCTBa MPAMOYTOJBHBIX TPEYrOJbHUKOB. [IpAMOYronbHBIA TPEYrOJIBHUK C
yriiom B 30°.

HepaBeHcTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOW, TeopeMa O
OosbIeM yriie u O0JbIIel CTOPOHE TPeyTroyibHUKA. [lepneHuKysp 1 HaKJIOHHAS.

I'eomeTrpuueckoe Mecto Todek. buccekTpuca yria U CepeIUHHBIM NEPIEHIUKYIAP K OTPE3KY Kak
rE€OMETPUUECKHUE MECTA TOUEK.

OKpyXHOCTb U KPYT, XOpJa U JUaMeTp, UX CBOMCTBA. B3anMHOE pacmosokeHne OKPY>KHOCTH U MPSIMOH.
KacarenbHasg u cekymas K OKpYXHOCTU. OKpyKHOCTb, BIIMCaHHas B yroJsl. BrmucaHHas W oONHcCaHHas
OKPYKHOCTH TPEYTOJIbHHKA.

8 kiace

Yereipéxyronpnuku. [lapainenorpamm, ero npu3Haky 1 cBoicTBa. YacTHble cy4yau napajuieorpaMMoB
(MpsIMOYTOJIBHUK, pOMO, KBajapar), UX NpPU3HAKKM M CBOMCTBA. Tpamenms, paBHOOOKas Tpameuus, e
cBoMcTBa U npu3HaKu. lIpsmoyronpHas Tpanenus.

Meron ynBoenust Mequansl. LleHTpanpHas cHMMeTpHs.

Teopema ®aneca u TeopeMa 0 MPONOPILUOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tono6ue TpeyronbHUKoB, kKo3¢pdunuent nonodus. IIpusHaku nmogobus TpeyroabHUKoB. [Ipumenenue
000U NPH pEeIIeHUH IPAKTUYECKHX 3a/1a4.

CpoiictBa mom@aaeil  reomerpudyeckux  ¢uryp. @Dopmynsl and  mowmaaM  TPEYroJibHUKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIEHHE IIOMAAeH MOT00HBIX Quryp.

Boruncnenue miuomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyc, KOCHMHYC, TaHI€HC OCTpOro  yrja MpsAMOYrOJbHOrO  TpeyrosbHuka. (OcHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkun yrios B 30°, 45° u 60°.

BnrcanHbIE M LEHTpaJIbHBIE YIVIBI, YTOJI MEXAY KacaTelbHOW W XOpAOH. YIUIBI MEXIAy XOpAamMH H
CEeKyIIMMHU. BrucaHHple M ONMCAHHBIE YETBIPEXYTOJIBHUKU. B3auMMHOE pacloyioKeHHe JBYyX
okpyxHocTell. Kacanue okpyxnocteit. O01mue kacaTtenbHble K JByM OKPY>KHOCTSIM.

9 k1ace

Cunyc, kocunyc, TaureHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. DopMyIibl
IPUBE/ICHUS.

Pemrenne tpeyronbHuKOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB. PellleHHMe NpakTHYecKux 3aaad ¢
UCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nonodus. [logobrue cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 NmpoOM3BENEHUN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYIIHUX, TEOPEMA O
KBaJlpaTe KacaTelbHOM.

Bekrtop, umHa (MOAyib) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTHUBOIIOJIOKHO HaIlpaBJIECHHBIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluy HaJ BekTopamu. PasznoxeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatsl BekTopa. CkalsipHOe MpOU3BeIeHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HaX0KJIEHUS AJIMH U YIJIOB.

JlekapToBbl KOOpAMHATHI Ha IUJIOCKOCTU. YpaBHEHHs NpPsIMOW M OKPY)KHOCTH B KOOpJAMHATAaX,
[EpPECEUCHNE OKPYKHOCTEN U NPAMBIX. METO] KOOPANHAT U €Tr0 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrOJIBHUKHU. JlJIMHA OKpYXHOCTH. I'pasgycHas U paguaHHas Mepa yria, BBIUHCICHHE
JUIMH IyT OKpy>kHOcTed. [Tnomanp kpyra, cektopa, CErMeHTa.

JIBIDKEHUST IUIOCKOCTH M BHYTPEHHHE CHMMETpUM (Quryp (dJeMeHTapHbIe IpeJCTaBIICHUS).
[TapamensHbii nepenoc. I1oBopoT.



IJIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIBTATDI
JIMYHOCTHBIE Pe3YIbTAThI
JIMYHOCTHBIC  PE3YNIbTaThl  OCBOCHHS  IPOTrpaMMbl  y4eOHOro  mpenmera  «Martematukay
XapaKTEPU3YIOTCS:

IIarproTnyeckoe BoCIMTaHUE:
MpOSIBJICHUEM HWHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCUMCKOM MaTeMaTHUKH, II€HHOCTHBIM
OTHOULIEHUEM K JOCTHKEHUAM POCCHUMUCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K
UCTIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTUX HAYKax W MPUKIAJHBIX chepax.

I'pa:knanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBIMOJHEHHUIO O0S3aHHOCTEH IpaKIaHWHA U peall3alliid ero Mpas, MPEICTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS  Pa3IMUHBIX CTPYKTYp, SBJICHHM, Mpouexyp
IPaKIaHCKOTO 00IIeCTBa (BRIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXICHHIO JTHUYECKUX TMpOOJIeM, CBA3AHHBIX C MPAKTUYECKHUM I[PUMEHEHHEM
JOCTH>KCHUI HaAYKH, OCO3HAHUEM BRXKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO.

TpynoBoe BocnnuTaHue:
YCTAaHOBKOM Ha aKTHBHOE YYacCTHE B PEIICHHH MPAKTUYECKUX 3a]ad MaTEMaTHYECKON HaIpaBICHHOCTH,
OCO3HAaHMEM BAXHOCTH MAaT€MAaTHMYECKOTO OOpa30BaHUs HA MPOTSIKEHUU BCEH JKU3HU IS YCICIIHOU
npo(hecCHOHANBHOM JIeATENBHOCTH M pPa3BUTHEM HEOOXOJMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHAMBUAYAIBHON TpaeKTOpuu oOpa3oBaHHsS M >KU3HEHHBIX IUIAHOB C YYETOM JIHMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTAHUE!
CIIOCOOHOCTBIO K SMOIIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MAaTeMaTUYECKHX OOBEKTOB, 3ajad,
pelIeHu , pacCy ACHUI; YMEHHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOT0 MO3HAHUA:
OpUEHTALIE B JCATEIHHOCTHM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEACTABICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOIBI U OOIIECTBA, TIOHUMAHUEM MaTEMaTUYECKOW HAyKU Kak
cdepbl YeTOBEYECKON AEATENbHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYUMOCTH JUIS PAa3BUTUS IMBUIM3AIINH;
OBJIQJICHHEM SI3bIKOM MaTE€MaTUKM M MaTeMaTUYeCKOW KYJIbTYpOH Kak CpEIACTBOM MO3HAHUS MUPA;
OBJIQJICHHEM MPOCTEHIITMMHU HABBIKAMH MCCIIEJOBATEIBCKON AEATEIBHOCTH.

dusnyeckoe BOCHHUTAHME, (OPMHPOBAHHE KYJIbTYPbI 3/A0POBbSI M  JIMOLMOHAJBHOIO
Os1aronosyqusi:
TOTOBHOCTBIO NMPUMEHATh MAaTEMaTUYECKHE 3HAHHUS B MHTEPECaX CBOETO 37I0POBbsI, BEJECHUS 3/I0POBOTO
oOpa3za »ku3HU (3I0pOBOE THUTaHHUE, COATAHCHUPOBAHHBIA PEXKUM 3aHITHUH W OTHbIXa, peryispHas
¢uznyeckass aKTHUBHOCTh); C()OPMUPOBAHHOCTHbIO HaBbIKa pediiekcuy, MPU3HAHHMEM CBOErO IpaBa Ha
OIIMOKY U TAaKOTO K€ MpaBa IPyroro 4eroBeKa.

JKO0JI0THYEeCKOe BOCIIUTAHHE:
OpHEHTAaIlel Ha MPUMEHEHHEe MaTeMaTHMYeCKUX 3HAHUM A pelieHus 3afad B 00JacTH COXpPaHHOCTHU
OKPY’KaIoIlle CpeJlbl, TJIaHUPOBAHHUS IIOCTYNKOB W OLEHKHM HUX BO3MOXHBIX TOCIEACTBUN ISt
OKPY’KaIOIIEeH Cpeabl; OCO3HAHHWEM TJ00abHOTO XapakTepa AKOJOTHYECKHUX MpoOjJeM U MyTed Hx
perieHusl.

JInuHOCTHBIE pe3yJibTaThbl, 00eceYHBaIOIINe AANTANNIO 00Yy4YAIOUIErocs K M3MEHSAINIUMCSI

YCJOBHUSIM COLUAILHOM U IPUPOJIHOI Cpebl:
TOTOBHOCTBIO K JEHCTBUAM B  YCJIOBHUSIX HEONPENEIEHHOCTH, TMOBBIIMIEHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO ACSTENbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTUX JIOJIEH,
nprOOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHMSI, HABBIKM Y KOMITIETEHIIUHU U3 OIbITa IPYTHX;
HEOOXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWMA, B TOM 4YHcCle (HOPMYITHpPOBATH HJECH, MOHSTHS,
TUMOTE3bl 00 OOBEKTaxX M SBICHUSAX, B TOM 4YHCIE paHee HEH3BECTHBIX, OCO3HaBaTh JEPUIIUTHI
COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH, MJIAHUPOBAThH CBOE PAa3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPHHUMATh CTPECCOBYIO CHTYAIMIO KaK BBI3OB,
TPeOYIOUINA KOHTPMEpP, KOPPEKTUPOBATh NPHHUMAEMbIC PEIICHUS W ACUCTBUS, (OPMYIUPOBATH M
OILICHUBATh PUCKH U TIOCIEACTBUS, (JOPMHPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJIbTaThl

MertanpeaqMeTHbIe pe3yibTaThl OCBOCHHS TMPOTrpaMMbl  yuyeOHOro mpenmera «MaTemaTukay

XapaKTEpU3YIOTCA  OBJAJICHHEM  VHUBEPCAIbHBLIX — NOZHAGAMENbHBIX  OeliCEUll,  YHUBEPCANbHbIX

KOMMYHUKAMUBHBIX OeliCMBUIL, YHUBEPCATbHBIX PeZYIAMUBHBIX OeliCMBUIIL.

1) VYuuBepcaibHblC MO3HABaTeJdbHbIe JiciicTBUs — oOecrieunBaloT  (opmupoBaHHEe 0a30BBIX
KOTHUTHBHBIX TIPOLIECCOB OOydarommxcsi (OCBOGHHE METOJOB TIIO3HAHHUS OKPYXKAIOIIEro MHPa;
NPUMEHEHHE JIOTHYECKHX,, UCCIICA0BATEIILCKUX ONepannii, YMeHUI padoTaTh ¢ HHPOpMaIUei).

Ba3oBble JJornueckue aeicTBu:

e BBUIBIATH W XapaKTEPH30BaTh CYIICCTBEHHBIC IMPU3HAKUM MAaTEMAaTUYCCKHX OOBEKTOB, IOHSATHUH,
OTHOIIECHUIA MEXTy TOHATHSIMH,

e (GOpMyNIHUpOBaTH ONpPENEICHUs MOHITHUN; YCTAaHABIMBATH CYLIECTBEHHBIH MPH3HAK KiaccU(UKaLUH,
OCHOBaHHUSA JJ1s1 0000IEHNS U CPaBHEHUSI, KPUTEPHH TPOBOIMMOTO aHAJIH3a,

e BOCHPHUHUMATbh, POPMYIHNPOBATH U MPEOOPA3OBHIBATH CYXKICHHS: YyTBEPAUTEILHBIC U OTPULIATEIbHEIE,
€/IMHUYHBIE, YaCTHBIC W OOIIHE;

e YCIIOBHBIC; BBISBIISITh MAaTEMaTHUECKUEC 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TNPOTUBOpPEYHs B (PaKTax,
JTAHHBIX, HAOJIFOJICHHUSIX W YTBEPIKICHHSX;

e TMpejaiaraTh KPUTEPUH JUIS BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPCUHIA;

e JIeNaTh BBIBOJIbI C UCIIOJI30BAHUEM 3aKOHOB JIOTUKH, JICYKTUBHBIX U HHIYKTUBHBIX YMO3aKIFOUYCHUI,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeNbCTBA MATEMAaTHYECKUX YTBEP)KICHUU (MIPSMbIE M OT MPOTUBHOTO), TIPOBOIUTH
CaMOCTOSITENIFHO HECIIOKHBIC JOKA3aTeIbCTBA MATEMAaTHYECKUX (DaKTOB, BEICTPAUBATH apTyMEHTAIHIO,
IPUBOIUTH TIPUMEPHI U KOHTPIIPHMEPHI;

e 00OCHOBBIBaTh COOCTBEHHBIE PacCYKJICHHSI; BRIOUPATh crioco0 pelieHns yueOHoi 3a1aun (CpaBHUBATD
HECKOJIbKO BAapUaHTOB pELICHHs, BbIOMpaTh Haubosiee MOAXOAALUIMA € Y4ETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrble ncciienoBare/bCKue 1eHCTBUA:

e HCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUI HHCTPYMEHT MTO3HAHMUS;

e (GOopMyNIHpOBaTH BOMPOCH], PUKCHPYIOIINE TPOTHBOPEUHE, TPOOIEMY, CAaMOCTOSITEITHHO
yCTaHaBJIMBATh KCKOMOE U TaHHOE, ()OPMHUPOBATH TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIIHIO,
MHEHHE;

e TIPOBOJUTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TIaHY HECTIOKHBIN SKCIIEPHUMEHT, HEOOJIbIIIoe
HCCIIEIOBaHKE MO YCTAaHOBJICHUIO OCOOCHHOCTEN MaTEMaTHYeCKOT0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB
MeXy COOOM;

e CaMOCTOATENIBHO (hOpMyIMpPOBaTH 0O0OIIEHNS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHNS,
UCCIIEIOBaHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJAOB M 000OIICHUIA;
MIPOTHO3UPOBATHh BO3MOYKHOE Pa3BUTHUE MPOIECCA, & TAKXKE BBIIBUTATh MPEIIOI0KEHHUS O €r0 Pa3BUTHH
B HOBBIX yCJIOBHUSIX.

Pabora ¢ undopmaumeii:

e BBIIBIIITH HEIOCTATOYHOCTH U M30BITOYHOCTh MHPOPMAIINH, TAHHBIX, HEOOXOIMMBIX ISl PEIICHUS
3aJ1auu;

e BBIOMPATH, AHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUUHBIX BHJIOB
1 GOpM IMpeCTABICHHUS;

e BbIOMpAThH pOopMy MpeAcTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH pEIIaeMble 3a/1a4l CXeMaMH,
ararpaMMaMu, HTHOHM rpadukoi 1 uX KOMOUHAIMSIMU;



e OLIGHUBATh HAAEKHOCTh MH(OPMAIIUY 110 KPUTEPHUAM, IPEUIOKEHHBIM YUUTEIEM WIN
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuusepcanvhvie KOMMyHUKAmMueHble Oelicmeus 00ecneuusarm c@hopmMupo8anHOCHb COYUATbHBIX

HABbIKOG 00YYAIOUJUXCHL.

Oo0wmenne:

e BOCHPHUHUMATH U (POPMYIHUPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBUSAMU M LIEISIMUA OOIICHUS;

e SICHO, TOYHO, 'PaMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUSI 110 XOJTy PeIICHHUs 3a7a4l, KOMMEHTHPOBATh MOJIyUYEHHBIN Pe3yIbTaT; B X0/1€ 00CYKICHUS
3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYKIa€MO TeMbI, TPOOJIEMBI, pelaeMoi 3a/1a4H, BEICKa3bIBaTh
UJIeU, HalleJIEHHbIE HA ITOUCK PELICHHUS;

e COIIOCTABJIATh CBOU CYXKJIEHHS C CYXKJIEHUSAMU JPYTUX YYaCTHUKOB JHajora, oOHapyKUBaTh pa3jindyue
U CXOJICTBO IO3MLIUH;

e B KOPpPEKTHOU (opme (popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKEHMUS;

e IIPEJCTABIISITH PE3YJIbTATHI PEILICHUS 3aJa4l, IKCIIEPUMEHTA, UCCIIEI0BAaHUs, IIPOCKTA;

e CaMOCTOSITEJIHLHO BBIOMPATH (POPMAT BHICTYIUICHUS C YUETOM 3a7a4 MPE3eHTAlUU U 0COOCHHOCTEH
ayJIUTOpPUHU.

CoTpyaHu4ecTBo:

e IIOHUMATh U UCIIOJIH30BATh IPEUMYIIECTBA KOMAaHAHON U MHANBUYAIIbHOM pabOThI IIPU PELICHUN
y4eOHbIX MaTeMaTHUECKUX 3a]a4;

e IPUHHUMATH 1I€JIb COBMECTHOM J€SITEIbHOCTH, INIAHUPOBATH OPTaHU3ALMIO COBMECTHON PabOTHI,
pacrpenesaTh BUabl paboT, J0roBapuBaThCs, 00CYXKAATh MPOLIECC U PE3YyIbTAT PaOOTHI;

e 00001mAaTh MHEHHUS HECKOJIBKHX JIIOZICH; y4aCTBOBATh B IPYMIIOBBIX (popmax paboThl (00CyxkaeHus,
00MEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI U JIp.);

e BBINOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JACUCTBUSI C APYTUMHU WIEHAMU KOMAaHIbl;

e OILICHMBATh KAYECTBO CBOET0 BKJIA/a B OOLIMI MPOAYKT IO KPUTEPUIM, CHOPMYJINPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBHUS.

3) Vuusepcanvuvie pezynamugnsie oeticmsusi 06ecneuusarom Gopmuposanue CMulCI08bIX YCMAHOBOK U

HCUBHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmn3anus:

e CaMOCTOSITEJIBHO COCTABIIATH IJIaH, AITOPUTM PELICHHUs 3a7audl (WM €ro 4acTb), BHIOUPATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb:

e BJAJIETh CIIOCOOAMHU CaMONPOBEPKHU, CAMOKOHTPOJISI ITPOLIEcca U Pe3yJIbTaTa PelIeHUs
MaTeMaTUYECKOH 3a7aun;

e INPEIBUIETH TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTH MU PEIIEHUH 3a1a4l, BHOCUTb KOPPEKTUBEI B
JIeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAll/IEHHBIX OIMOOK, BBIABICHHBIX TPYIHOCTEH;

e OIEHUBATh COOTBETCTBUE PE3yJIbTATa JEATEILHOCTH MOCTABICHHON 1IE€IH U YCIOBUAM, OOBSICHATH
MPUYMHBI JOCTHKEHUS WU HETOCTHKEHUS LeNH, HAaXOAUTh OIINOKY, TaBaTh OLIEHKY
PUOOPETEHHOMY OIBITY

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHUS PABOYEN ITPOT'PAMMBI

IO TEOMETPUHA (ITO 'OJAM OBYYEHMUS)

OcBoenne yueOHOro Kypca «['eomeTpusi» Ha YypOBHE OCHOBHOIO 0OIIero o0pa3oBaHHs JOJKHO

o0ecreunBaTh JOCTHKEHHE CIEIYIOUINX MPeAMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:

7 knace

e Pacno3HaBaTh u3ydeHHblE TeoMeTpuueckue (GUrypbl, ONPENEeNsTh HUX B3aUMHOE PAaCIOJIOKEHHUE,
n300pakaTb TreoMeTpHuYecKue (UTYphl; BBIIOJIHATH 4YEPTEXKH MO YCIOBHUIO 3amaud. M3mepsarsb
JMHENHbIE U YTIIOBBIE BEIMUNHBI. PemaTs 3a1aun Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIMYMH YIJIOB.



Jenatb rpyOyto OLIEHKY JIMHEHHBIX U YIJIOBBIX BEIWYHMH MPEIMETOB B pEalbHON KH3HH, Pa3MepoB
NPUPOIHBIX 00BEKTOB. Pa3nnyare pasmMepsl 3TUX 00BEKTOB MO MOPSAKY BEJIUYHHBI.

CTpouTh 4epTe KM K FT€OMETPUUECKUM 3a1adaM.

[Tosmp30BaTbCAd NpPU3HAKAMM DPABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BaTh IPU3HAKA M CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajiau.

IIpoBOUTE JIOTHUECKUE PACCYKICHHS C UCIIOJIb30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcs NPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYrOJIBHUKOB, CBOMCTBOM MEIHMAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IIPSIMOYIOJIBHOIO TPEYTOJIbHUKA, B PEILICHUHM T€OMETPUYECKUX 3a1ad.
OnpenensaTh NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMH CeKyllas.
OnpenensaTh NapajuIeIbHOCTh IPSIMBIX C IOMOLIBI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsIMOM
J10 TOYEK APYrOH MPsSIMOM.

Pemate 3amaun Ha KieTyaTon Oymare.

[TpoBOAUTH BBIYMCIEHHUS U HAXOJUTh YUCIOBbIE U OYKBEHHBbIE 3HAYEHHUS YIJIOB B T€OMETPUUYECKUX
3aJa4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB M MHOTOYIOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPHU MEPECEUCHUM JBYX NapajIelIbHBIX MPSAMBIX cekyuleld. Pemare nmpakrudeckue
3a/1a4M Ha HaXO0KJICHUE YTJIOB.

Bnaners mOHATHEM TIeOMETPUYECKOr0 MecTa TOYeK. YMETh ONpeieNsTh OUCCEKTpUCY yIiia U
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOYEK.

@opMynMpOBaTh ONPEACIICHUS OKPYKHOCTM M Kpyra, XOpApl M JHAMETPa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIEHUU 3aad.

Biamers NOHATHMEM ONMCAaHHOM OKOJO TPEYrOJbHHKA OKPYKHOCTH, YMETh HAaXOOUTh €€ ILIEHTP.
[Tonp30BaTbest akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHHKA MEPECEKAIOTCs] B OTHOU
TOYKE, U O TOM, YTO CEpEAUHHBIC NEPIECHIUKYISAPbl K CTOPOHAM TPEYrOJIbHUKA IEPECEKAIOTCS B
OJHOM TOYKE.

Biamers noHsTHEM KacaTeJbHOW K OKPYKHOCTH, IIOJIB30BATHCS TEOPEMOM O NEPIEHIUKYISIPHOCTH
KacaTeJIbHOU U pasinyca, IPOBEAEHHOIO K TOYKE KaCaHUsl.

ITonb30BaTbcs MPOCTEUIIMMH TI'€OMETPUYECKMMHM HEpPAaBEHCTBAMH, IMOHMMATh HMX HPAKTUYECKUN
CMBICIL.

HpOBO,[[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUS C TIOMOIIBIO MUPKYJIA U JIMHEMKH.

8 ki1acce

Pacrio3naBaTh OCHOBHBIE BUIbI YETBHIPEXYIOJIBHUKOB, UX DJIEMEHTHI, MOJIb30BAaThCd UX CBOWCTBAMH
IIPU PELICHNN T€OMETPUYECKUX 3a/1a4.

[TpuMeHSATH CBOMCTBA TOUKH NEpECeUEeHUsI MEIUaH TPEYroJbHUKA (LIEHTPa Macc) B PeLICHUH 3ajay.
Biamers noHsTHMEM cpenHEH JIMHMM TPEYroJbHMKAa M Tpaneluuu, NMPUMEHATh HX CBOWCTBA IIpHU
pemieHMM  reoMerpudeckux 3amgad. Ilomb3oBatbea  Teopemon  Pameca M TEOpeMOM O
IIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS TPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU OI00US TPEYTOJIbHUKOB B PEIICHUH F€OMETPUUYECKUX 3a/1a4.

[Tonb3oBatbes Teopemoit [Tudaropa s pemieHus reoMeTpUYECKUX U MpakTUdeckux 3anad. CTpouTh
MaTE€MaTUYECKY0 MOJENb B MPAKTUYECKUX 3aa4ax, CAMOCTOSTENBHO JENaTh YEPTEX W HAXOIWUTH
COOTBETCTBYIOIIUE JIJTNHBI.

Biagers NOHATHAMU CHHYCA, KOCUHYCA U TaHI€HCA OCTPOrO YIUIa MPSIMOYIOJIBHOIO TPEYrOJIbHUKA.
ITonp30BaTbCs STUMH MOHATHSAMM JUJIS PEIICHUS PAKTUYECKUX 3aa4.

Boraucnare (pa3nuyHbIME crioco0amMu) IIIONA b TPEYTroJbHUKA U IJIOLIad MHOTOYTOJIBHBIX (UTyp
(TOJIB3YSCh, I/Ie HEOOXO0AUMO, KaIbKYIATOpOM). [IpuMEHATh MoTydyeHHbIE YMEHHS B MPAKTHYECKUX
3aJa4ax.



Bnaners MOHATHSMM BIMCAHHOTO M LEHTPAIBHOTO YIJA, MCIOJNb30BAaTh TEOPEMBbI O BIHMCAHHBIX
yIiax, yriaax MeXIy XopaamMu (CeKyUIMMM) M yrie MEXIy KacaTeIbHOH M XOpAOW MHpH peIIeHUH
TreOMETPUYECKUX 3a/1aU.

Bnagers MOHATHEM ONHMCAHHOTO  YETHIPEXYTOJIbHHWKA, MPUMEHATh CBOHCTBA  OMHMCAHHOTO
YeThIPEXYTOJIbHHUKA P PEILICHUH 33]1au.

[IpuMeHsATh TONyYCHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTH4eCKHEe MOAETH U 3aaad
peanbHOW JKU3HM M TIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHHEM IOJO0HMS |
TPUTOHOMETPHH (TI0JIB3YSCh, T/Ie HEOOXOIMMO, KABKYISTOPOM).

9 kiaacc

3HaTh TPUTOHOMETPUYECKHE (QYHKLUUU OCTPBIX YIJIOB, HAXOAUTh C HUX IOMOLIbIO DPA3JIMYHbIC
QJIEMEHTHl  NPSAMOYIOJIBHOIO TPEYrojibHUKA («pPELIEHHE MPSAMOYIOJbHBIX TpPEYTOJIbHUKOBY).
Haxoauts (¢ TOMOIIBIO KANbKYIATOPA) JUIMHBL U YTIIBI JAJ1s1 HETAOJMYHBIX 3HAYCHUI.

[Tonp3oBatbes GopMmysaMu MPUBEACHHUS UM OCHOBHBIM TPUIOHOMETPUUYECKHM TOXIECTBOM JUIS
HaXO0KJICHNUs COOTHOIIEHUH MEX]ly TPUTOHOMETPUYECKMMHU BEIIMUYNHAMU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCHMHYCOB JUIl HAXOXJIEHHUsS pa3jIM4YHBIX 3JEMEHTOB
TPEYroJibHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEILICHUH T'€OMETPUUECKUX 3ajau.
Brnaners moHsATHSMEH TpeoOpazoBaHMs MOAOOHS, COOTBETCTBEHHBIX DJIEMEHTOB MOAOOHBIX (uryp.
[Tonp3oBaTbesl CBOMCTBaMU MOJOOMS MPOU3BOJIBHBIX (PUIYp, YMETh BBIYMCIATH JUIMHBI U HAXOJUTh
yriabl 'y 1mopoOHbIX ¢uryp. [IpuMeHsATh cBoiicTBa Mogo0Ms B IMPaKTUYECKHX 3agadax. YMeTb
IPUBOUTH NPUMEPHI NOJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

[Tonp3oBaTbes TEOPEMaMH O NMPOU3BEJCHUU OTPE3KOB XOpJ, O IMPOU3BEAEHUH OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeJbHOM.

[Tonp30BaTbCsi BEKTOpAaMH, TOHUMATh UX T€OMETPUYECKUN U (U3NYECKUN CMBICI, TPUMEHSTHh HX B
pELICHUH TeOMeTpUUYecKuX M (puznueckux 3anad. [IpuMeHATH CKalsipHOE MPOM3BEIEHUE BEKTOPOB
JUIS HAXOXKJICHUS JJTUH U YTJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHSTH €r0 B PEUIEHUH T'€OMETPUUYECKUX U
MPAKTUYECKUX 3ajau.

Bnagers noHATUSAMU NPAaBUJIBHOTO MHOTOYTOJIBHUKA, ITMHBI OKPYKHOCTH, UTMHBI AYTH OKPY>KHOCTH
U paIiaHHOM MepBbI yriia, yMeTh BBIYUCIATH IUIOLIA/Ib Kpyra U ero yacteil. [lpuMeHsTh nonydeHHble
YMEHHMsI B IPAKTUYECKUX 3a/ladax.

Haxonuth ocu (M HeHTpbI) CUMMETpUU (PUTYp, TPUMEHSAThH ABMXKEHHUS IJIOCKOCTH B MPOCTEHIINX
Cilydasix.

[TpuMeHATh MOJIyYEHHBIE 3HAHUSA Ha INPAKTUKE — CTPOMTh MaTeMaTHYECKHE MOJEIM Ul 3a1ad
peabHOM JKU3HM W TIPOBOJUTH COOTBETCTBYIOLIME BBIYMCIEHUS C IMPUMEHEHHEM IMO0J00Us U
TPUTOHOMETPUUECKUX QYHKIMH (ITOJIBb3YACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).



TUYECKOE IINIAHUPOBAHUE YUYEBHOI'O KYPCA(IIO 'TOJAAM OBYYEHMUS)
7 kaacc (He MeHee 68 1)
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Ne Paznen Yacer | IIpakTnueck S0P OcCHOBHBIE BU/IBI ICITETLHOCTH 00YYaIOIINXCS

ast 4acTh
(x/p,w/p)

1 IMpocreiimne 14 https://resh.edu.ru/ | dopmyJIHpoOBaTh OCHOBHBIC MOHSATHS U ONPEIACICHUSI.
reoMeTpuyecKue https://educont.ru/ | Pacmo3dHaBaTh  W3y4eHHbIE  TeoMeTpUYecKue  (GUrypsl,
durypsr u HX onpeneJsitTb WX B3aUMHOE PAaCIIOJIOKECHHUE, BBINMOJHATH
cBoiicTBa. 4epTEXK MO yCIOBUIO 3aJa4H.

H3mepenne IIpoBoauThL IIPOCTEHUIINE MNOCTPOCHHUS C IMOMOILIBIO HUPKYJIS

reoMeTpHYEeCKHX U JIMHEUKU.

BeJIHYMH HN3MepsTh JIMHCHHBIC U YIIJIOBbIC BEJIMYUHBI TCOMETPHUUCCKUX U
OPaKTUYECKUX OOBEKTOB.
Onpeneasitb «Ha TJIa3» pa3Mepbl peajibHBIX OOBEKTOB,
NMPOBOIUTH IPpyOyI0 OIICHKY UX Pa3MEpOB.
Pemars 3amayyn Ha BBIYMCICHUE JJIWH OTPE3KOB U BEJIMYUH
YTJIOB.
Pemarnb 3ajadu Ha B3aMMHOE pacnosioKeHue
reoMeTpUIeCKux PUryp.
IMpoBoauTh KIACCU(PHUKAINIO YIIIOB, BLIYMCJIASATH JIMHCHHBIC U
YTJIOBBIC BEJINYHHBI, NMPOBOJINTH HEOOXOUMBbIC
JIOKa3aTeJIbHBIC PACCYKJICHUS.
3HAKOMHMTBHCH € HCTOPHUEN Pa3BUTHSI TEOMETPUHU

2 TpeyroabHuKH 22 https://resh.edu.ru/ | Pacmo3dnaBaTh mnapbl paBHBIX TPEYrOJILHUKOB Ha TOTOBBIX

gyepTekax (C yKa3zaHHEM ITPU3HAKOB).

BoiBOoauTH CIIEACTBUS (paBeHCTB COOTBETCTBYIOIIUX
JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

dopmyIUpPOBATH OIpeJIeICHUS: OCTPOYI'OJILHOTO,
TyHOYTOJIBHOTO, PsSAMOYTOJIBHOTO, paBHOOEPEHHOT O,




PaBHOCTOPOHHETO TPEYTrOJILHUKOB; OHWCCEKTPUCHI, BBICOTHI,
MEIMaHbl TPEYroJbHHUKA; CEPEAUHHOIO IEPIICHIUKYJIsIpa
OTpEe3Ka; IIEpUMETPATPEYTOJIbHUKA.

®opMyJIMPOBATh CBOWCTBA M MNPU3HAKH PABHOOEIAPEHHOTO
TpPEeyroJbHHUKA.

CTpourpb 4epTexd, pemaTh 3aJ4a4M C MOMOIIbIO HAXOXKIACHUS
PaBHBIX TPEYTrOJIbHUKOB.

IIpumenaTs MIpU3HAKU paBeHCTBa OPSIMOYTOJBbHBIX
TPEYroJIbHUKOB B 3ajladyax.

HUcnoan3oBath 1HdPOBBIE pecypchbl AJsl  HCCIeI0BAHUS
CBOHMCTB M3y4aeMbIX (QUTYD.

3HaAaKOMHUTBCS C HCTOPHUEN PAa3BUTUSI TEOMETPUU

MapajneabHbie
npsimMbie, cymma
YIJIOB TPEeYroJbHUKA

14

https://resh.edu.ru/
https://educont.ru/

PopMyIHPOBATH MOHATHE ITAPAIIICIBHBIX MPAMBIX, HAXOAUTH
IIPAaKTUYECKUE IIPUMEPBI.

HN3y4yars cBOiCcTBa yrjioB, 0Opa3OBaHHBIX IIPU MHEPECEUCHUU
MapayuIeabHBIX IPSIMBIX CEKYILCH.

IIpoBoauTh Q0KA3aTEJbLCTBA IIAPAIIIEIBHOCTH ABYX IPSIMBIX C
IIOMOIIIBIO YTJIOB, OOpa30BaHHBIX MpPHU IIEPECEYEHUM DTUX
OpPsIMBIX TpPETbeH NOpsAMOMN. BpIYHCIAATH CyMMy YIJIOB
TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.

HaxoauTh 4yucioBble U OyKBEHHbIE 3HAUE€HHUs YIJIOB B
T€OMETPUUYECKUX 3a/adax C UCIIOJIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTI'OJIbHUKA U MHOI'OYT'OJIBHUKA.

3HaAaKOMHUTBCS C HCTOPHUEH PA3BUTHUS TEOMETPUU

OKpyKHOCTbH KpYT.
I'eomerpuueckue
NOCTPOEHUA

14

https://resh.edu.ru/
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DopMyIMPOBATH ONPEAEJICHUS . OKPYKHOCTH, XOPbl, IMaAMETpa U
KacaTelabHOM K OKpYy’KHOCTH. M3yyarh UX CBOWCTBA, MPU3HAKHU,
crpoutb 4eprtexu. MHMcecaenoBarb, B TOM YHCIE HMCHOJb3YH
nudpoBbie pecypchbl: OKPY>KHOCTb, BIIMCAHHYIO B YTOJ; LIEHTP
OKpPY’)KHOCTH, BIIMCAHHOW B YIOJ; PAaBEHCTBO OTPE3KOB




=}

KacaTeJIbHBIX.

Hcnoas3oBars metroa I'MT pns ngokasarenbcTBa TEOPEM O
MepeCceYeHUN OMCCEKTPUC YTIIOB TPEYTOJbHUKA U CePEAUHHBIX
OEPIICHAUKYJISIPOB K CTOPOHAM TPEYrOJIbHUKA C MNOMOIIBIO
I'MT. OsBjgaaeBaTh NOHATHAMM BINCAHHONW U OMIHCAHHON
OKPY>XHOCTEH  TpEyroJIbHHMKa, HAaXO0AMTh LEHTPbl 3THUX
OKPY>XHOCTEM.

Pemiatb OCHOBHBIE 3a/Ja4d HA INOCTPOCHHE: YyIJla, PABHOIO
JJAaHHOMY; CEPEAUHHOTO IEPHECHAUKYJsIpa NJAaHHOTO OTPE3Ka;
OpsiMOH, OpOXOAsIIEN 4yepe3  JaHHYIO TOYKY u
HNEPIEHIUKYJIISIPHON JaHHOW MNpsIMOi; OMCCEKTPUCHI JTaHHOTO
yrJjia; TPEYTOJIbHUKOBIIO PAa3JIMYHBIM DJI€MEHTAM.
3HAKOMHUTBCS ¢ UCTOPUEH PAa3BUTHUS T€OMETPUU

5 IMoBTOpEHHE, 4 https://resh.edu.ru/ | PemiaTh 3aga4yd Ha MOBTOPEHHE, HILIFOCTPHUPYIOIIHE CBSI3U
0000menue 3HAHUM https://educont.ru/ | Mmexay pa3IUYHBIMU YacCTSIMH Kypca
Hroro 68
KJace (He meHee 68 u)
Ne Pasznen Yacer | IIpakTnueck 20P OcHOBHbIE BUBI ACSITEIBHOCTH 00Yy4aIOIIUXCsI
ast 9acTh
(x/p,n/p)
1 | Yerbipéxyroabuuku | 12 https://resh.edu.ru/ | 306paxaTh M HAXOAUTH Ha YEPTEIKAX YCTHIPEXYTOIbHUKHU

https://educont.ru/

pa3HbIX BUJOB U UX 3JIEMEHTHI.

DopMyHpoOBaTh onpeaeJIeHUs : HapajijiesorpaMmma,
NpsAMOYTOJbHHUKA, pomOa, KBajpaTa, TpareluH, PaBHOOOKOH
Tpaneuuu, NOpsIMOYrodbHOM  Tpamnenuu. Jloka3piBaTh U
HCNOJIL30BATHL INPH PpellleHMH 3aJa4 IPU3HAKU U CBOICTBa:
napaiejgorpaMma, IpsIMOYroJIbHUKa, poMoOa, KBajpara,
Tparnenuu, paBHOOOKON Tparnenuu, NpsiMOyrojJbHON Tpamneluu.




IIpuMeHATH MeTOA yABOCHUS MEJHAHbl TPEYTOJIbHUKA.
Hcnoab3oBars 1M(POBBIE pecypchl JUISI  HUCCIEIOBAHUS
CBOMCTB HU3y4yaeMbIX ¢GuUryp. 3HAKOMHUTBCS C HMCTOpHUeH
pa3BUTHS TEOMETPUU

Teopema ®Daneca u
TeopeMa 0
NPONOPUHOHAIBbHBIX
0Tpe3Kax, Nmoao0HbIe
TPEeYroJbHUKH

15
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IIpoBoauTE MOCTPOEHMSA C NOMOIIBIO IUPKYJS U JIMHEUKU C
HUCIIOJIB30BAHUE  TEOPEMBI daneca wu TEOPEMBI 0
HPOTIOPLUOHAIBHBIX OTpe3Kax, CTPOUTH 4eTBEPTHIN
MPOTIOPLUOHAIBHBIN OTPE30K.

IIpoBoauTh JOKA3aTEJIBCTBO TOI'O, YTO MEAUAHBI TPEYTOJIBHUKA
IEPECEeKaroTCsA B OJHOM TOYKE, U HAXOJAMTH CBA3b C LIEHTPOM
Macc, HaXOJMThb OTHOLICHHE, B KOTOPOM MeEJHaHbl IEJISTCS
TOYKOH UX IIEPECCUYECHUS.

HaxoauThk 1ogo0HbIE TPEYrOJbHUKN Ha FOTOBBIX YEpPTEKaX C
YKa3aHUEM COOTBETCTBYIOIIUX MIPU3HAKOB MOJ00US.

Pemars 3amaum Ha 1OJOOHBIE TPEYTOJBHUKH C ITOMOIIBIO
CaMOCTOSATEIBHOIO IIOCTPOCHUS 4YEPTEekKEH U HAXOKICHUA
MOJIOOHBIX TPEYTrOJIBHUKOB.

IIpoBoauTe [g0OKa3aTEJBLCTBA C HCHOJb30BAHHUEM IIPU3HAKOB
noaoous.

Jloka3piBaTh TpHU IIPpU3HAKaA OA00OUS TPEYTrOJIbHUKOB.
IIpumenaTs MOJIy4YEHHbIE 3HaHUS npu peneHnu
reOMETPUYECKNX M IPAKTUYECKUX 33a7ad. 3HAKOMHUTBLCH C

HCTOpI/Ieﬁ PasBUTUA TCOMCTPUU

ILnomanmb.
Haxo:xnenue
IJiomajaen
TpeyFOJII)HI/[KOB %
MHOFOyFOJIbHI)IX

¢uryp. Iiomaau

14
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OBJaeBaTh NePBUYHBIMH MpeICTaABJIEHUAMHU 00 00IIel Teopuun
wiomaau (Mepsl), (popmMyJaMpoBaTBL CBOMCTBa  IUIOLIAIH,
BBISICHSITh X HaTJISITHBINA CMBICIT.
hbopMybI
Tparenuu u3

BeIBOANTD TJIOIIA U
TpEeyroJjbHHKA, dopmy Bl TI0Ina I

npsiMOyTOJIbHUKA (KBajspara). BeiBoauTh GopMysbl MIIOMIAIN

rapajuiesiorpamma,




moa00HbIX GuUryp

BBIIIYKJIOIO 4YEeTBIPEXYTOJIbHUKA 4Yepe3 AUaroHajlu Hu YyroJi
Mmexay Humu. Haxoaurs rutontagu Guryp, n300paxEHHBIX HA
KJIeTYaTOW Oymare, HMCHOJIb30BaTh pa30ueHue Ha YacTH U
JIOCTpauBaHUE.

PasOoupars npuMepbl  HCIOJIB30BAaHUS  BCIIOMOIraTeJIbHOM
IUIOIIAAX JJIsl pEeUICHUs] T€OMETPUYECKUX 3aJ1ay.

HaxoauTtsh 1uiomany noo0HbIX Guryp. Beruueasite 1iomanu
Pa3IMYHbBIX MHOTOYT'OJIBHBIX (PUTYP.

Pemiath 3aga4M Ha 1UI0LIAJIb C IIPAKTUYECKUM COAEPKAHUEM

Teopema IIudaropa
u Hayaja
TPUTOHOMETPUH

10

https://resh.edu.ru/
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Joxka3siBaTh Teopemy lludaropa, ucnojb30BaTh

e€ B  [OPAKTUYECKHX  BBIUUCIECHUSAX. DopmMyIupoBaTh
OIpEJIEJICHUsS] TPUTOHOMETPUYECKUX (PYHKLIMH OCTpPOro yria,
NPOBEPATH UX KOPPEKTHOCTb.

BeiBOAUTH TPUTOHOMETPUUYECKHE COOTHOIIECHUS B
MIPSIMOYTI'OJIBHOM TPEYTrOJIbHUKE.

HccnenoBarns COOTHOIIECHUS MEXIY
NPsIMOYTOJIBHBIX TPEYTOJIbHUKAX € yriamu B 45° u 45°; 30° u 60°.
Hcnoab3oBarhb hopmynbl

TPUTOHOMETPHUYICCKOC TOXACCTBO I HAXOXKIACHUA

CTOPpOHaMH B

IIPUBEJICHUS u OCHOBHOE
COOTHOIIEHUNH MEXJy TPUTOHOMETPUYECKUMU (YHKIIUSIMHU
Pa3iIUYHBIX OCTPBIX YTJIOB.

IIpuMeHATH IIOJIy4E€HHBIE 3HAHUS W YMEHUSA I[PpU PELICHUU
OPAKTUYECKUX 3a/a4. 3HAKOMHMTBCH € HMCTOpPHMEeHd pa3BUTHUS
reoMeTpUun

Yriabl B

OKPYKHOCTH.

Bnucanubie "

ONMHCAHHbIE
YeThIpPexXyroJbHUKH.

13
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®opMyIHPOBATH OCHOBHBIE OIIPEIACIICHUs, CBA3aHHBIC C yIJIaMU
B KpyTre (BOUCAaHHBIN yroJj, HEHTPAJIbHbBIA yIroJ).

HaxoauTe BHNHCaHHBIE YTIJIBI, ONMPAIOIIMECS HAa OJHY IyTy,
BBIYHUCJIATH YIJIBI C IIOMOIIBIO TEOPEMBI O BIMCAHHBIX YyIJaX,
TEOPEMBI O BIIMCAHHOM 4YETBIPEXYTOJIBHUKE, TEOPEMBI O




KacareabHnnie K

LEHTPaJIbHOM yTIJIE.

OKPY:KHOCTH. HcciienoBarb, B TOM YHCIIE C MMOMOIIBIO IU(PPOBBIX PECYpCOB,
Kacanmue BIIMCAHHBIC W OIMCAHHBIC YETHIPEXYTOJIBHUKHA, BBIBOAMTH HX
OKPY:KHOCTeil CBOMCTBa U MPU3HAKHU.
HNcnoJib30BaTh 3TH CBOWCTBA U MPU3HAKH MPU PEIIICHUU 3a1a9
6 | IloBTOpeHue, 4 https://resh.edu.ru/ | TIoBTOpeHnue, 0600IeHNE 3HAHM I
00001IeHHe 3HAHMIT https://educont.ru/
Hroro 68
KJjacc (He MeHee 68 )
Ne Paznen Yacer | [Ipaktuueck 20P OcHOBHBIE BUbI ACSITEIBHOCTH 00Y4aIOIINXCS
ast 4acTh
(x/p,n/p)
1 Tpuronomerpus. 16 https://resh.edu.ru/ | dopmyJmpoBaTh onpeaeaeHust TPUTOHOMETPUYECKHUX
TeopeMbl KOCHHYCOB https://educont.ru/ (DYHKIIMEA TYIBIX U MPSIMBIX YIJIOB.
U CHHYCOB. BbeIBOAMTH TEOpeMy KOCHHYCOB H TEOpeMy CHHYCOB (C
Pemenue pannycomM OIMMCAaHHOU OKPYKHOCTH). Pemarn
TPEyroJbHUKOB TPEYTOJTBHUKH.
Pematn MMPaKTUYECKUE 3a/1a9u, CBOJISIIITAECSI K
HaXOKJICHUIO PA3JIUYHBIX 3JIEMEHTOB TPEYTOJILHUKA
2 IIpeoGpa3zoBanne 10 https://resh.edu.ru/ | OcBauBaTh HOHATHE MPEOOPA3OBAHUS TOIOOHS.
noaoous. https://feducont.ru/ | HcciiexoBaTh OTHOLICHUE JIMHEWHBIX JJIEMEHTOB (Uryp
Merpuyeckue npu npeoOpaszoBaHu 1oaobus. HaxoauTs HOpUMEpHI
COOTHOIUIECHUSI B 1o100UsI B OKPYIKAIOIICH ACHCTBUTEIBHOCTH.
OKPYKHOCTH BbIBOAMTH METPHYECKHE COOTHOIICHHUSI MEXKIY OTPE3KaMU

xopa, CCKYIIUX n KacaTCJIIbHBIX C HCITOJIB30BaAHHUECM
BIIMCAaHHBIX YTIJIOB U HO,ZIO6HLIX TPECYTOJIbHHUKOB.

Pemiatn Tr€OMETPUYCCKHUE 3aJayud M 3aJadu H3 peaHBHOﬁ
KN3HH C UCITOJIB30BAHHUECM HO)IO6HI:IX TPEYTrOJIbHUKOB




BekTopbi 12 https://resh.edu.ru/ | Hcmoab30BaTh BEKTOPhl KaK HaMpPaBJICHHBIC OTPE3KH,
https://educont.ru/ HCCJIeN0BAThH reOMETPUYCSCKUM (mepemerieHue) u

(puszmaeckuii (cuita) CMBICITBI BEKTOPOB.
3HaTh ompeaeJieHHMsi CYMMBI M Pa3HOCTH BEKTOPOB,
YMHOKCHHUS BEKTOpa Ha YHCIIO, HCCJIe0BaTh
TeOMETPUUCCKUIN U (PU3HUSCKUN CMBICITBI DTHUX OTICpaIlyuii.
Pemiarh reoMeTpHYECKHE 3aJadyd C HCIOJIb30BaHUEM
BEKTOPOB.
PackaaapiBaTh  BEKTOp IO JABYM  HEKOJUIMHEAPHBIM
BEKTOpaMm.
Hcnoab30BaTh CKaISIPHOS MTPOU3BE/ICHUE BEKTOPOB,
BBIBOJIUTH €I'0 OCHOBHBIC CBOWCTBA.
Beruucjasitb CyMMy, Pa3HOCTh U CKaJISIPHOE IIPOU3BEICHUC
BEKTOPOB B KOOpJAHHATAX.
IIpuMeHATH CKalIsIpHOE NPOU3BEICHHE I HaXOKICHUS
JUTUH U YTJIOB

JlekapToBBI 9 https://resh.edu.ru/ | OcBauBaTh NOHSITHE [IPSIMOYTOJILHON CUCTEMbI KOOPIMHAT,

KOOPANHATDI Ha https://educont.ru/ JICKAPTOBBIX KOOPIUHAT TOYKH.

IJI0CKOCTH BeiBOAUTH ypaBHEHHUE NPSIMOU U OKPY>KHOCTH.

BbiaessiTh DOJIHBINA KBAaJApaT IS HAXOXIACHUS LIEHTpa U
paanyca OKpPYKHOCTH I10 €€ ypaBHEHUIO.

Pemiats 3amauyM Ha HAXO0XJIEHUE TOYEK II€PECEUCHUS
OPSIMBIX U OKPY>KHOCTEN C MOMOIIBIO METOJa KOOPJAMHAT.
Hcnoab30BaTh CBOMCTBA yrioBOoro Ko3dg@uIMeHTa IpsiMOit
Opu pEUIeHUHW 3aJad, sl OIPEAEJICHUs] PacCHOJIOKECHUS
IIPSIMOU.

IIpuMeHsSITH KOOPJIMHATHI MPU PEIICHUU T€OMETPUUIECKUX U
NOPaKTUYECKUX 3ajiad, JJII MOCTPOCHUS MaTeMaTUYECKHX
MOJEJICH peaTbHBIX 3aj/1a4 («METOd KOOPIUHAT).




IMoab30BaTbCA  UISI TOCTPOCHUS U MCCIECOOBAHUU
1 (pPOBBIMU pECYypCaAMHU.
3HAKOMHUTBCSH ¢ MCTOPUEN PA3BUTHUSI T€OMETPUU

IIpaBuiabHBbIE
MHOT0YT0JIbHUKH.
Jauna
OKPYKHOCTH
IVIOIAAb Kpyra.
Boruucienue
mJiomaaen

https://resh.edu.ru/
https://educont.ru/

DopmMyIHpPOBATH oIpeieIeHue IpaBUJIbHBIX
MHOTOYTOJIbHUKOB, HAXOAUTH HUX 3JI€MEHTHI.
IToab3oBaTbCH IHOHATUEM JUTAHBI OKPY>KHOCTH,
BBEAEHHBIM C IOMOILIBIO IIPABHUJIBHBIX MHOI'OYI'OJIbHUKOB,
omnpeneassTb 4YUCIO T, JJIUHY AYTM U paJdaHHYIO MeEpy
yriaa.

IIpoBoauTs Mmnepexoa OT paguaHHOM Mepbl yria K
rpajgycHOM 1 Ha00OpOT.

OnpenenasTh MJOIIAAbL Kpyra.

BeiBoauTh ¢gopmyJbl (B rpagyCHOM H pajauaHHONW Mepe)
Ui JUIMH OyT, IUIOLIaAed CEKTOPOB U CEIrMEHTOB.
Beruucasite 1omaau GUryp, BKIIOYAIONIMX SJIEMEHTbI
OKPY>KHOCTH (Kpyra).

HaxoauTsp muromaau B 3ajjadyax peajibHON KU3HU

JABukeHust
IVIOCKOCTH

https://resh.edu.ru/
https://educont.ru/

Pazdupars  Opumepbl, WUIIOCTPUPYIOIIUE  HOHSTHS
JIBUKEHUSI, IICHTPOB U OCE€H CUMMETPHUH.

DopMyJIHPOBATL OIPEACICHUs IapaJuUICIbHOIO IMEPEHOCA,
IIOBOPOTa U OCEBOM CHUMMETPHUHU. BBIBOAMTH HNX CBOMCTBA,
HAXOJAUTh HEIOABUKHBIC TOYKH.

HaxoauTsh LIEHTPBI U OCH CUMMETPUN POCTEUIINX PUTYD.
IIpuMeHATH NapajuIeIbHBIM IIEPEHOC U CUMMETPHUIO MPU
pelIeHNN TeOMETPHUIECKUX 3a1a4 (pa3oupaTrh MpHUMEpPHI).
HUcnoub3oBarb 11 NOCTPOCHUSI W HCCIEOOBaHUU
HU(poBbIE pecypchl

IoBTOpEHME,
00001IEHNE,

https://resh.edu.ru/
https://educont.ru/

OmnepupoBath NoHATHUSAMHU: GUTrypa, TOUKA, OpsMasi, yros,
MHOTOYTOJIbHUK, PAaBHOOEJIPEHHBIN U PaBHOCTOPOHHHUM




cCUCTeMaTH3alus
3HAHMI

TPEYTOJILHUKH, IPSIMOYTOJILHBIM TPEyroJbHUK, MeauaHa,
OHCCEeKTpHCa U BbICOTA TPEYroOJbHUKA, NapajuIeJorpaMM,
poMO, mpsIMOYTOJIBHUK, KBAJIpaT, TPAEenus; OKPY>KHOCTbD,
KacaTeJIbHas; paBeHCTBO u nonooue duryp,
TPCYTOJIbBHUKOB; mapaiCIIbHOCTb )58
MEPICHAUKYJIIPHOCTD MPSIMBIX, YIrOJ MEXIy HOPSIMBIMH,
CHUMMETPHUsI OTHOCHTEIBHO TOYKHM U MPSMON; JUIMHA,
paccTosiHue, BeIUYHHA yTJia, IJI0IaAab, IIEPUMETDP.
HUcnoab3oBath  (GoOpMyJbl:  [epuMeTpa H©  IUIOMIAJHN
MHOTOYTOJBHHUKOB, JUIMHBI OKPY>KHOCTH W IUIOLIAJIN KpyTa,
00bEMa IPSIMOYTOJIBHOTO MapalyIesIeITUIe /1a.

OnepupoBaTb NOHATHSAMH: T[PSIMOYTOJIbHAsI  CHCTEMa
KOOPAWHAT, BEKTOP; HMCHOJb30BAaTh OJOTH MOHSATHUS s
npeaAcCTaBJICHUA JaHHBIX WU PCIICHUA 3ada4, B TOM YHCIIC U3
JIpyrux y4deOHbIX mnpeameToB. Pemars 3agaum Ha
IIOBTOPEHUE OCHOBHBIX MOHATHUN, WJUIIOCTPALIUIO CBs3EH
MEXJly pPa3IUYHBIMU YacTsIMH Kypca. BpiOuparb MeToxn
JUISL pelIeHus 3aa4u.

PemaTh 3aga4M U3 NMOBCEIHEBHOW JKU3HHU

Hroro

68




