2.1.6.'eomeTpus

PaGouas nporpamma yueOHOro kypca «I'eomerpusi» B 7-9 ki1accax
ITosicHuTeIbHAA 3aNHCKA.

I'eomerpuss Kak OOMH M3 OCHOBHBIX PA3ZACIIOB IIKOJBHOM MAaTEMaTUKHM, HUMEIOIIHUNA CBOEH LEJbIO
o0ecrneynTh M3y4eHHE CBOWCTB M pPa3MepoB (UIYp,uX OTHOLIEHMH M B3aUMHOE PpACIOJIOKEHHUE,
ONMPAETCSl Ha JIOTMYECKYIO, JOKAa3aTEJIbHYIO JIMHUIO. LIEHHOCTh HM3y4eHHMs TIE€OMETpUM Ha YPOBHE
OCHOBHOTO o00mIero oOpa3oBaHUS 3aKJIIOYaeTCss B TOM, YTO OOYYAIOMIMWCSA YYUTCA MPOBOJIUTH
JIOKa3aTeNbHbIE  PACCY)KIEHUS, CTPOUTHh JIOTMYECKHME YMO3AKIIOYEHHUs, JOKa3blBaTb WCTUHHBIC
YTBEPKACHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOJIUTH PACCYKIACHUS «OT IPOTUBHOIOM,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYITUPOBATH OOpPATHBIC YTBEPIKICHHUS.

Ilenbto M3ydeHMs] TE€OMETPUM SBISIETCS HCIOIB30BAaHUE €€ KAaK MHCTPYMEHTa IPU PELICHUM Kak
MaTeMaTUYeCKUX, TaK M MPAKTUYECKUX 3ajad, BCTPEYAIOUIMXCA B peanbHON ku3HU. OOydaromuiics
JIOJDKEH HAY4YMThCS ONPEAEISATh T€OMETPUUECKYI0 (UIYpy, ONHMCHIBATh CIOBAMU YEPTEX MM PUCYHOK,
HAMTH IUIOLIA/1b 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOI'O KaOess UiH
TpeOyemble pa3Mmepbl Tapaxa sl aBTomooOwis. Ilpu pemieHuu 3amad NPaKTUYECKOTO XapakTepa
00y4aroImuiicss yIUTCs CTPOUTh MaTEeMaTHUYECKUE MOEIN PealIbHBIX JKU3HEHHBIX CUTYAIUi, IPOBOIUTH
BBIUMCJIEHUSI U OLICHUBATh I1OJY4EHHBIN pe3ynbTar.

BaxxHo mogu€pkuBarh CBSI3M FEOMETPUU C JPYTMMM Y4YEOHBIMH IpEeIMETaMH, MOTHBHUPOBATH
UCIOJIb30BaTh OMNPEACICHUS TE€OMETPUUYECKUX (QUIypH TMOHATUH, JOEMOHCTPUPOBATh IPUMEHEHHE
MOJIyYEHHBIX YMEHMH B (U3HKE U TEXHHUKE. DTH CBSI3M HauOoisiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckre cooTHoUeHus», «Metoa koopauHat» u «Teopema IIudaropay.

VYuebublii kypc «l'eomeTpus» BKJIIOUAET CIEAYIOUIME OCHOBHBIE pa3/ielbl  COJAEPKAHUS:
«['eomerpuueckue QUrypbl U ux cBolcTBa», «l3MepeHue reoMeTpUYecKuX BEIUYUH», «/lekapToBbI
KOOPJIMHATHI Ha TUNIOCKOCTHY, «BekTopr», «/[Bnxkenus miockoctn», «IIpeodpa3oBanus 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 Heneno), B 9 kinacce — 68 gacos (2
yaca B HEJIEINIO).

COAEPKAHUE YUYEBHOI'O KYPCA (I10 'OJJAM OBYUYEHUS)
7 knace
HauansHble noHsTHsA reomeTpun. Touka, mpsiMas, OTpPE30K, JIyd. Yroi. Buasl yrios. Beprukaibabie u
CMexHble  yrael.  buccektpuca  yrma.  JlomaHasd,  MHoroyrosbHuK.  llapamnensHocTh M
NEPIEHANKYJIAPHOCTD IIPSIMBIX.
Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWCTBAa OCeBOW cuMMeTpuH. [Ipumepsl CHUMMETpUM B
OKPY’KaIOILEM MUDE.
OcCHOBHBIE TIOCTPOEHHUS C TMOMOINBIO LMPKYJIs M JMHEWKH. TpeyroiabHuk. BeicoTa, Menuana,
OuccekTpuca, ux cBoiicTBa. PaBHOOenpeHHBIH M PpPaBHOCTOPOHHUN TpeyroiabHUKU. HepaBeHCTBO
TPEYrOJIbHUKA.
CaolicTBa U MPU3HAKK paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipru3Haky paBeHCTBA TPEYrOJIbHUKOB.
CpoiicTBa W TpU3HAKU NapauieabHBIX HOpsiMbix. CyMMa YIJioB TpeyrojbHUKa. BHemHue yrisl



TPEYrOJIbHUKA.

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

HepaBeHcTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJIbHHMKA, HEPABEHCTBO O JJIMHE JOMAaHOW, TeopeMa O
OosbIeM yriie u O0JbIIeH CTOPOHE TPeYTroyIbHUKA. [lepneHuKyIsp 1 HaKJIOHHAS.

I'eomeTpuueckoe Mecto Todek. buccekTpuca yria M CepeqUHHBIA NEPIEHIUKYISAP K OTPE3Ky Kak
rE€OMETPUUECKHUE MECTA TOYEK.

OKpyXHOCTb U KPYT, XOp/ia U JUaMeTp, UX CBOMCTBA. B3auMHOE pacronokeHne OKpYKHOCTH U MPSMOH.
KacarenbHasg u cekymas K OKpYXHOCTU. OKpyKHOCTb, BIIMCaHHas B yros. BrnucanHas M omnMcaHHas
OKPY>KHOCTH TPEYTOJIbHUKA.

8 kiace

YereipéxyronpHuku. [lapannenorpamm, ero npu3Haku U cBOMCTBa. YacTHBIE Cclydau MapajuieorpaMMOB
(MpsIMOYTOJIBHUK, pOMO, KBajapar), X NpPU3HAKK M CBOMCTBA. Tpamemnms, paBHOOOKas Tpameuus, e
CBOMCTBa U Ipu3HaKu. lIpsamoyronpHas Tpanenus.

Meron ynBoenust Mequansl. LleHTpanpHas cMMMeETpHs.

Teopema ®aneca u TeopeMa 0 MPONOPILMOHATBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHUKa.

[Tonobue TpeyronbHUKOB, ko3¢ dunueHt nonodus. IIpusHaku nogodust TpeyroibHUKOB. [Ipumenenue
000U NPH pEeIIeHUH IPAKTUYECKHX 3a/1a4.

CpoiictBa momaaeid reomerpudeckux  Quryp. @Dopmynsl  Aad  IUIOLAAM  TPEYTOJIbHUKA,
napajuiesiorpaMma, pomoOa u tpanenud. OTHOIIEHHE IIOMAACH MOT00HBIX Quryp.

Brraucnienue miomaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTO Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.

CuHyc, KOCHMHYC, TaHI€HC OCTpOro  yrja MpsAMOYIOJbHOrO  TpeyroibHHkKa. (OcCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. Tpuronomerpuueckue GyHkuuu yrios B 30°, 45° u 60°.

BnrcaHHbIE M LIEHTpaJbHBIE YIJIBI, YTOJI MEXAY KacaTelbHOM M XOPAOH. YINIBI MEXIy XOpAaMu U
CEeKyIIMMHU. BrucaHHple M ONMCAHHBIE YETBIPEXYTOJIBHUKU. B3auMMHOE pacloyioKeHHe JBYyX
okpyxHocTell. Kacanue okpyxnocteit. O01une kacaTtenbHble K JByM OKPY>KHOCTSIM.

9 k1ace

Cunyc, kocunyc, TaureHc yriaoB oT 0 1o 180°. OcCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. DopMyIibI
IPUBE/ICHUS.

Pemrenne tpeyronbHuKoB. TeopeMa KOCMHYCOB M TeOpeMa CHUHYCOB. PellleHHe NMpakTH4ecKux 3anad ¢
UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

ITpeoGpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NmpOM3BENEHUN OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BEACHUM OTPE3KOB CEKYILIUX, TEOpEMaA O
KBaJlpaTe KacaTelbHOM.

BekTop, umHa (MOAyidb) BEKTOPA, COHAIPABIECHHBIE BEKTOPHI, IPOTHUBOIOJOKHO HaIpaBICHHBIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMM HaJ BeKTopamu. PasnoxeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTtsl BekTopa. CKalsipHOE MpOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HaX0XKJIEHUS AJIMH U YIJIOB.

JlekapToBbl KOOpAMHATHI Ha IUJIOCKOCTU. YpaBHEHHUS MpPsIMOW M OKPY)KHOCTH B KOOpAMHATAX,
nepecedeHre OKPYKHOCTEN U NPAMBIX. METO] KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJBHUKHU. JIMHA OKpYXHOCTH. I'pasgycHast U paguaHHas Mepa yria, BBIUHCICHHE
JUIMH IyT OKpy>kHOcTed. [Tnomanp kpyra, cektopa, CErMeHTa.

JIBIDKEHUST IUIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (uryp (9ieMeHTapHble IpeJCTaBICHUS).
[TapamiensHbii nepenoc. I1oBopoT.



IJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI
JIMYHOCTHBIE Pe3YIbTAThI
JIMYHOCTHBIE  pe3yJabTaThl  OCBOGHHUS  IPOTrpaMMbl  ydeOHOro  mpeamera  «MaTteMaTHKay
XapaKTePUYIOTCS:

IIarprnoTnyeckoe BOCIMTaHUE:
NpOSIBJICHUEM HWHTEpeca K TMpOIUIOMY M HACTOAIIEMY POCCUMCKOM MareMaThKd, IEHHOCTHBIM
OTHOULIEHUEM K JOCTHKEHUAM POCCHIUCKMX MATEMAaTUKOB U POCCUHWCKOM MAaTeMaTHYECKOW ILIKOJIBI, K
UCTIOJIb30BAHUIO ATHX JOCTHKCHHI B IPYTUX HAYKaX W MPUKIAJIHBIX chepax.

I'pa:knanckoe 1 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBIMIOJHEHHUIO O0SI3aHHOCTEW TpakJaHWHA W pealu3aliyl ero Mpas, MPEeACTaBICHHUEM O
MaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS  Pa3IMYHBIX CTPYKTYp, SBJICHHM, Mpouexyp
rPaKIaHCKOTO 00IIeCTBa (BRIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXICHHIO O3TUYECKUX TMpOOJIeM, CBA3AHHBIX C MPAKTUYECKHUM IMPUMEHEHUEM
JIOCTH>KEHUH HayKH, OCO3HAHUEM BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACATEIBHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:
YCTAaHOBKOM Ha aKTHBHOE YYacCTHE B PEHICHUM MPAKTUYCCKUX 3aJ1a4 MATEMATHUYECKON HaAIpaBJICHHOCTH,
OCO3HAaHMEM BAXHOCTH MAaT€MaTHUYECKOTO OOpa30BaHUs Ha MPOTSHKEHUM BCEU >KU3HU ISl YCTICIIHOU
npo(hecCHOHANBHOM JIEATENHbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHAMBUAYAIbHON TpPaeKTOpUM OOpa30oBaHUS M >KU3HEHHBIX IUIAHOB C yYETOM JIMYHBIX
HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTAHHE!
CIIOCOOHOCTBIO K 3MOITMOHATLHOMY M ICTETUYCCKOMY BOCIPHUATHIO MAaTEMaTHYECKHMX OOBEKTOB, 3aJad,
pelIeHu , pacCy ACHUI; YMEHHUIO BUJIETh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUSA:
OpUEHTALIEH B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOABI U OOIIECTBA, MIOHUMAHUEM MaTeMaTUYECKOW HAyKH Kak
cdepbl YeTOBEUYECKON JEATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JUISI Pa3BUTHUS IIMBHIN3ALINU;
OBJIQJICHHEM SI3bIKOM MaTE€MaTUKM M MaTE€MaTHUYeCKOW KYJIbTYpOM KakK CpEICTBOM IMO3HAHUS MUPA;
OBJIQJICHHEM MPOCTEHITMMHU HABBIKAMH MCCIIEIOBATEIBCKON JEATEIBHOCTH.

dusnyeckoe BOCHHUTAHME, (OPMHPOBAHHE KYJIbTYPbI 3A0POBbSI M JIMOLHMOHAJIBHOIO
Os1aronosyqusi:
TOTOBHOCTBIO NMPUMEHATh MAaTEMaTUYECKHE 3HAHHS B MHTEPECaxX CBOETO 3JI0POBBS, BEICHUS 3I0POBOTO
oOpa3za »ku3HU (30pOBOE THUTaHHUE, COATAHCHUPOBAHHBIA PEXKUM 3aHITHH W OTHbIXa, peryJspHas
¢uznyeckass aKTUBHOCTh); COPMUPOBAHHOCTHIO HaBbIKa peQIeKCHM, MPU3HAHUEM CBOErO IpaBa Ha
OIIMOKY U TAaKOTO K€ MpaBa IPyroro 4eroBeKa.

JK0JI0THYEeCKOe BOCIIUTAHME:
OpHEHTallel Ha MPUMEHEHHEe MaTeMaTHMYeCKUX 3HAHUHM A pelieHus 3a7ad B 00JacTH COXPaHHOCTU
OKPY’KaIoIllel CpeJibl, TJIaHUPOBAHHUS IIOCTYNKOB W OLEHKHM HUX BO3MOXHBIX TOCIEACTBUN st
OKPY’KaIOIIEeH Cpelbl; OCO3HAHHWEM TJ00abHOTO XapakTepa HKOJOTHYECKUX MpoOJeM M TyTel uX
perieHusl.

JInuHOCTHBIE pe3yJibTaThbl, 00eceYHBaIOIINe AANTANNIO 00Yy4YAIOUIErocs K M3MEHSAINIUMCSI

YCJOBHUSIM COLUAILHOM U IPUPOJIHOI Cpebl:
TOTOBHOCTBIO K JCHCTBUAM B YCJIOBHUSIX HEONPENEIEHHOCTH, TMOBBIIICHUIO YpPOBHSA  CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUUYECKYIO AESATEIbHOCTh, B TOM UYHCJIE YMEHUE YUUTHCS Yy APYTHX JIIOAEH,
nprOOpeTaTh B COBMECTHOU JIEATENHHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMITIETEHIIUU U3 OTBITA IPYTHX;
HEOOXOIUMOCTHI0O B (DOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM 4YHcle (OPMYIUPOBATH HJIEH, MOHSTHUS,
TUNOTE3bl 00 OOBEKTaxX M SBICHUSAX, B TOM YHCJIE€ paHEe HEU3BECTHBIX, OCO3HABaTh JAe(HUIIUTHI
COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH, MJIAHUPOBAThH CBOE PAa3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYAIMIO KakK BBI3OB,
TpeOYIOUMiA KOHTPMEpP, KOPPEKTHUPOBATh MPHHUMAEMbIC DEUICHHUS W JCUCTBUS, (OPMYIHPOBATH M
OILICHUBATh PUCKH U TIOCIEACTBUS, (JOPMHUPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJIbTaThl

MertanpeaqMeTHble pe3yibTaThl OCBOCHHS TMPOTrpaMMbl  yueOHOro mpenmera «MaTemaTukay

XapaKTEpU3YIOTCS  OBJAJICHHUEM  VHUBEPCANbHBLIX — NOZHAGAMENbHBIX  OeliCEUll,  YHUBEPCANbHbIX

KOMMYHUKAMUBHBIX OeliCMBUIL, YHUBEPCATbHBIX PeZYIAMUBHBIX OeliCMBUII.

1) VYuuBepcaibHblC MO3HABaTeJdbHbIe JiciicTBUs  oOecrieunBaloT  (opmMupoBaHHEe 0a30BBIX
KOTHUTHBHBIX TIPOLIECCOB OOydarommxcsi (OCBOGHHE METOJOB TIIO3HAHUS OKPYXKAIOIIEr0 MHPa;
NPUMEHEHHE JIOTUYECKHX,, UCCIIC0BATENILCKUX ONepalnid, YMEHHI padoTaTh ¢ HHPOpMAIUEH).

Ba3oBble JJornueckue aeicTBu:

e BBUIBIATH W XapaKTEPH30BaTh CYIICCTBECHHBIC IPHU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB, IOHATHH,
OTHOIIECHUIA MEXTy TOHATUSIMH,

e (GOpMyNIHUpOBaTH ONpPENEICHUS MOHATUN; YCTaHABIMBATH CYIIECTBEHHBIM NMpPU3HAK KIIACCH(HKAINY,
OCHOBaHHUSA JJ1s1 0000IIEHNS U CPaBHEHUS, KPUTEPHH ITPOBOIMMOTO aHAIN3a,;

e BOCHPHUHUMATbh, POPMYIUPOBATH U MPEOOPA3OBHIBATh CYXKICHHS: YyTBEPAUTEILHBIC U OTPULIATEIbHEIC,
€/IMHUYHBIC, YaCTHBIE U O0IINE;

e YCIIOBHBIC; BBISBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H W MPOTHBOPEYMS B (akTax,
JTAHHBIX, HAOJIOJICHHUSIX M YTBEPIKICHHSX;

e TMpejaiaraTh KPUTEPUH JUTS BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPCUHIA;

e JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U HHIYKTUBHBIX YMO3aKJIIOUYCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTUU;

e pa30upaTh JOKa3aTeNIbCTBA MATEMATHUYECKUX YTBEPXKICHHUU (IIPSIMbIE M OT MPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIFHO HECIIOKHBIC JOKA3aTEIbCTBA MATEMAaTHYECKHX (PaKTOB, BEICTPAUBATH apIyMEHTAIHIO,
IPUBOIUTH TIPUMEPHI U KOHTPIIPHUMEPHI;

e 000CHOBBIBaTh COOCTBEHHBIE PacCYKJICHHs; BHIOMPATh CIIOCO0 pemeHns yaeOHo# 3a1a4un (CpaBHUBATh
HECKOJIbKO BAapUaHTOB pELIEHHs, BbIOMpaTh Hauboyiee MOAXOAALIMH ¢ Y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrble ncciienoBare/bCKue 1eHCTBUA:

e HCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUIA HHCTPYMEHT MTO3HAHHUS;

e (GOopMyNIHPOBaTH BOMPOCH], PUKCHPYIOIINE TPOTHBOPEUYHE, TPOOIEMY, CaMOCTOSITETHHO
yCTaHaBJIMBATh KICKOMOE U IaHHOE, (OPMUPOBATH TUTIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3HIIHIO,
MHEHHE;

e TIPOBOJIUTH IO CAMOCTOSTEIHHO COCTABIICHHOMY IUIaHY HECIIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOe
HCCIIeIOBAaHKE MO YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEN 00bEKTOB
MEX1y COOOH;

e CaMOCTOATENBHO (hOpMyTHUpPOBaTH 000OIIEHNS U BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
MCCIIEI0BaHMsI, OLIEHUBATh JOCTOBEPHOCTb MOJIYYEHHBIX PE3Y/IbTAaTOB, BBIBOJIOB U 0000IIECHHIA;
MIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIECCA, @ TAKXKE BBIIBUTATh MPEIIOI0KECHHUS O €r0 Pa3BUTHH
B HOBBIX yCJIOBHUSIX.

Pabora ¢ undopmaumeii:

e BBIIBIIATH HEIOCTATOYHOCTH U M30BITOYHOCTh WH(POPMAIINH, TAHHBIX, HEOOXOMMBIX IS PEIICHUS
3aJ1auu;

e BbBIOMpPATH, AHATU3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATh HHPOPMALIMIO PA3IUYHBIX BUI0B
1 GOpM IMpeICTaBICHHUS;

e BbIOMpATH (hOpMY MpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH peIlaeMble 3a/1aul CXeMaMH,
JrarpaMMaMu, HHOM rpadukoi 1 uX KOMOUHAIMSIMU;



e OLICHUBATh HAAEKHOCTh MH(OPMAIIMY 110 KPUTEPUSIM, IIPEUIOKEHHBIM YUUTEIEM WIN
c(OpMyYJIHPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuusepcanvhvie KOMMyHUKAmMueHble Oelicmels 00ecneuusarm chopmupo8anHOCHb COYUATbHBIX

HABbIKOG 00YYAIOUJUXCHL.

Oo0wmenne:

e BOCHPHUHUMATH U (POPMYIIUPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSAMU U IIETSIMH OOIICHHUS;

e $SICHO, TOYHO, 'PaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX M IMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI IO XOJTy PelICHHUs 3a7a4l, KOMMEHTHPOBATH MOJIyUYE€HHBIH Pe3ybTaT; B X01€ 00CYXKICHUS
3aJaBaTh BOMPOCHI 110 CYIECTBY 00CYXIaeMON TEMBbI, TPOOIEMBI, peIIaeMO 3a7auu, BHICKa3bIBATh
UJIeU, HalleJIEHHbIE HA ITOUCK PELICHHUS;

e COIIOCTABJIATh CBOU CY)KJEHHS C CYXKJIEHUSIMH JPYTUX YYaCTHUKOB JMAI0ra, 0OHapyXKMBATh pa3inune
U CXOJICTBO IIO3MLIUH;

e B KOPpPEKTHOU (opme (popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS;

e IIPEJCTABIISITH PE3YJIbTAThI PEIIECHUS 33/1a4H, IKCIIEPUMEHTA, UCCIEA0BAaHUS, IPOEKTA;

e CaMOCTOSITETILHO BBIOMPATh (POPMAT BBICTYIUICHHUS C YUETOM 3a7a4 MPE3EHTALUN 1 OCOOCHHOCTEH
ayJIUTOPUHU.

CoTpyaHu4ecTBo:

e TIOHUMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAaHHON U MHANBUYAIIbHOM pabOThI IPU PELICHUN
y4eOHbIX MaTeMaTHUECKUX 3a]1a4;

e TPUHHUMATH 1I€JIb COBMECTHOM JeATEIBHOCTH, INIAHUPOBATH OPraHU3aLMI0 COBMECTHOM paboOThI,
pacrpenesaTh BUabl paboT, J0roBapuBaThCs, 00CYXAaTh MPOLIECC U PE3YyIbTAT PaOOTHI;

e 00001AaTh MHEHHS HECKOJIBKHX JIFOACH; y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKAeHNS,
00MEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI U JIp.);

e BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATh CBOM JEUCTBUS C APYTUMU YJIEHAMH KOMAaH/IbI;

e OIIEHMBATh KAYECTBO CBOETO BKJIA/1a B OOIINI MPOIYKT IO KPUTEPHIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBHUSL.

3) Vuusepcanvuvie pezynamugnsie oeticmsust 06ecneuusarom Gopmuposanue CMulCI08bIX YCMAHOBOK U

HCUBHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmn3anus:

e CaMOCTOSITEIIBHO COCTABIIATH IJIAH, AITOPUTM PELISHUs 3ajauil (WM ero 4acTb), BBIOMpaTh crocod
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpMAIIHMH.

CaMOKOHTPOJIb:

e BJAJIETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI IIpOLIecca U pe3yJibTaTa pelieHus
MaTeMaTUYECKOH 3a7aun;

e INPEIBUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PEILIEHUH 3aJ]a4l, BHOCUTh KOPPEKTHBHI B
JIesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HANEHHBIX OIINOOK, BBIBICHHBIX TPYIHOCTEH;

e OIIEHUBATh COOTBETCTBUE PE3yJIbTATA JAEATEILHOCTH MOCTABICHHOM LIETIH U YCIOBUSAM, OOBSCHSTD
MPUYMHBI JOCTUKEHUS UM HETOCTHKEHUS 1eNIH, HaXOAUTh OIINOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHUS PABOYEN ITPOT'PAMMBI

IO TEOMETPUHA (ITO 'OJAM OBYYEHMUS)

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

o0ecreunBaTh JOCTHKEHHE CIEIYIOUINX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTaTOB:

7 knace

e Pacno3HaBaTh U3ydeHHBbIE T'€OMETpUYECKHE (QUTYpBI, ONPENENATh UX B3aMMHOE PpaCIOJIOKEHUE,
n300pakaTb TreOMEeTpHUYecKue (UTYphI; BBIIOJIHATH YEPTEXKH MO YCIOBHIO 3afaud. M3mepsrsb
JIMHEMHbIE U YTIIOBBIE BEIUYHHBI. PelaTs 3a1aun Ha BBIYMCIEHUE IIMH OTPE3KOB U BEJIMYUH YIJIOB.



Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIWYHMH MPEIMETOB B PEabHON KHU3HH, Pa3MepoB
IPUPOIHBIX 00BEKTOB. Pa3nuyare pazMepsl 3TUX 00BEKTOB MO MOPSIKY BEIMYHUHBI.

CTpouTh 4epTeKH K FeOMETPUYECKUM 3a1a4aM.

[Tosmp30BaTbCsd NpPU3HAKAMM DPABEHCTBA TPEYTOJIBHMKOB, HCIOIL30BaTh IPU3HAKA M CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajjau.

IIpoBOUTE JIOTHYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

ITonb30BaTbCs NPU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYrOJIBHUKOB, CBOMCTBOM MEIMAHBI,
IIPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIICHUU N'€OMETPUYECKUX 3a1ad.
OnpenensaTh NapayieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CEeKyllas.
OnpenensaTb NapajuIeIbHOCTh IPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPSMOI
J10 TOYEK APYrOH MPsSIMOM.

PemaTe 3amaun Ha KiaeT4aTol Oymare.

[TpoBOaUTH BBIYMCIEHHUS U HAXOJUTh YUCIOBBIE U OYKBEHHbIE 3HAYEHUS YIJIOB B T€OMETPUUYECKUX
3aJa4ax C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJBHUKOB M MHOIOYIOJbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NPH MEPECEUCHUM JBYX NapajyIelIbHBIX MNPsAMBIX cekyulei. Pemare mpakrudeckue
3a/1a4M Ha HaXOKJICHUE YTJIOB.

Brnanerr mOHATHEM TIeOMETPUYECKOIO MecTa TOYeK. YMEThb ONpeAessaTb OUCCEKTPUCY yria H
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK.

@opMynMpOBaTh ONPEACIICHUS OKPYXKXHOCTM M Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIECHUU 3aad.

Biamers NOHATHMEM ONMCAaHHOM OKOJO TPEYrOJbHHKA OKPYKHOCTH, YMETh HaXOIUTh €€ LEHTP.
[Tonp30BaTbest akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHHKA IMEPECEKalOTCs] B OTHOU
TOYKE, U O TOM, YTO CEPEAVHHBIC NEPIECHIUKYJAPHl K CTOPOHAM TPEYrOJbHUKA IEPECEKAIOTCS B
OJHOM TOUYKE.

Biamers nmoHsATHEM KacaTENIbHOW K OKPYXHOCTH, IIOJIB30BAaTHCA TEOPEMOM O IEPIEHIUKYIISIPHOCTH
KacaTeJIbHOU U pasnyca, IPOBEAEHHOIO K TOYKE KaCaHUsl.

ITonb30BaTbcsd MPOCTEUIIMMH TI'€OMETPUYECKHMMHM HEpPAaBEHCTBAMH, IIOHMMATh HX IPAKTHYECKUI
CMBICIL.

HpOBO,[[I/ITB OCHOBHBIC T€COMCTPUYCCKUC ITOCTPOCHUS C ITIOMOIIBIO MUPKYIIA U JIMHEWKH.

8 ki1acce

Pacrio3naBaTh OCHOBHBIE BUbl YETBHIPEXYIOJBHHUKOB, UX DJIEMEHTHI, MOJIb30BAaThC UX CBOWCTBAMH
IIPU PEIICHNN T€OMETPUYECKHX 3a/1a4.

[TpuMeHSATH CBOMCTBA TOUKH NEpEeCEUEeHUsI MEIUaH TPEYToJIbHUKA (LIEHTPa Macc) B PEIICHUH 3a/1ay.
Biamers noHsTHMEM CpelHEH JIMHMM TPEYroJIbHMKAa W TpalelUud, NPUMEHITh HMX CBOWCTBA INpH
pemieHMM  reoMerpudeckux 3amad. Ilomb3oBatbea  Teopemon  Pameca M TeOpeMOR O
IIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ui PELICHUS IIPAKTUYECKUX 3a1ay.

[TpuMeHsTh MPU3HAKU [TO100USI TPEYTOJIbHUKOB B PEIEHUH F€OMETPUUECKUX 3ajay.

[Tonb3oBaTbes Teopemoii [Tudaropa s pemieHus reoOMeTpUYECKUX U MpakTUdeckux 3a1ad. CTpouTh
MaTE€MaTUYECKY0 MOJENb B MPAKTUYECKUX 337a4ax, CaMOCTOATEIBHO JIENaTh 4epTEX U HAXOIUTh
COOTBETCTBYIOLIUE JIJTNHBI.

Bianers NoHATHAMU CHHYCA, KOCUHYCA U TaHI€HCA OCTPOrO YIUIa MPSIMOYIOJIBHOIO TPEYrOJIbHUKA.
ITonb30BaTbCs STUMH MOHATHSAMMU IS PEIICHUS MPAKTUYECKUX 3a/a4.

Boraucnare (pa3nuyHbIME crioco0amMu) TUIONIAAb TPEYrojdbHUKA U MJIOUIaId MHOTOYTOJIHBIX (UTyp
(TIOJIB3YSCh, I/Ie HEOOXOAUMO, KAJIBKYIATOpPOM). [IpuMeHATh MoslyueHHbIE YMEHHS B MPAKTHUECKUX
3aJa4ax.



Bnaners MOHATHSAMM BIMCAHHOTO M LEHTPAIBHOTO YIJIA, UCIOJNB30BAaTh TEOPEMBI O BIMCAHHBIX
yIiax, yriaax MeXay XopAaMu (CEeKyLIIMMH) M yIiie MEXIy KacaTeJIbHOH M XOpAOW MpHU peIleHUH
TreOMETPHYECKUX 33ad.

Bragers MOHATHEM ONHMCAHHOTO  YETHIPEXYTOJbHHWKA, MPUMEHATh CBOWCTBA  ONHCAHHOTO
4eTBIPEXYTOJIbHIUKA NP PEILICHUH 33]1au.

[IpuMeHsATh NONMyYCHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTH4eCKHe MOAETH IS 3a/1ad
peanbHOW JKU3HM M TIPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM IO0A00us u
TPUTOHOMETPUH (TIOJIB3YSCh, I'/Ie HEOOXOIMMO, KAIBKYISTOPOM).

9 kiaacc

3HaTh TPUTOHOMETPUYECKHE (YHKIHMH OCTPBIX YIJIOB, HAXOAUTh C HX TOMOIIBIO Pa3IUYHbBIC
AJIEMEHTBHl MPSAMOYTOJIBHOTO TPEYroJIbHUKA («PEIICHHE TMPSIMOYTOJbHBIX TPEYTOJbHUKOBY).
HaxoauTts (¢ moMoIbio KaabKyJIsSTOpa) JJIMHBI U YIJIbI ISl HETAOJUYHBIX 3HAUYCHUMN.

[Tonp3oBatbes (popmysiaMu TNPUBEIECHUS W OCHOBHBIM TPHUTOHOMETPHYECKHM TOXICCTBOM JIJIst
HaXO0KJICHUS COOTHOIIEHUH MEXIY TPUTOHOMETPHUUYCCKUMHU BETUIMHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIi HaxOXICHHS pPAa3IMYHBIX JJIEMEHTOB
TpeyrojbHHUKa («peleHue TPEyrolIbHUKOBY), TPUMEHSTh UX MPU PEIICHUH F€OMETPHUECKUX 3a/1au.
Bnaners nonstusiMu mpeoOpazoBaHUsl 1MOJ00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX (PUTYD.
[Tonb30BaTbcs CBOWCTBAMU MOAOOMS MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCISATH JIMHBI U HaXOIUTh
yrael 'y noaoOHbIx ¢uryp. IlpuMeHsars cBoiicTBa MOAOOMS B NPAKTUYECKUX 3ajadax. YMEThb
MPUBOIUTH MPUMEPHI OJOOHBIX (GUTYP B OKPYKAIOLIEM MUPE.

[Tonb30BaThCs TeOpEeMaMu O MPOU3BEIEHUU OTPE3KOB XOPII, O IPOU3BEICHUH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30oBaTbcs BEKTOpamMu, MOHUMATh UX FEOMETPUUECKUN U (PU3WUYECKUI CMBICI, TPUMEHSATh UX B
PEIICHUU TEOMETPUYECKUX M (Pu3nueckux 3anad. [[puMeHSATh CKaJspHOE MPOM3BEICHHE BEKTOPOB
JUTSL HAXOKJICHUSI JIUTMH U YTJIOB.

[Tonp30BaThCst METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B PEIICHHH T€OMETPUUYECKUX U
MPaKTUYECKHX 3a]1a4.

Bnaners noHATUSIME TIPABUIILHOTO MHOTOYTOJIBHUKA, UTHHBI OKPYKHOCTH, JUTMHBI TyTH OKPY>KHOCTHU
Y paJuaHHON MEpHI yIia, yMETh BBIYHCIIATH TUIOMAAL Kpyra U ero yacteil. [IpumMeHsTh moaydeHHbIe
YMEHUS B MPAKTHUECKUX 3a/a9ax.

Haxoauts ocu (Wau 1eHTpH) CUMMETPUU (DUTYp, TPUMEHATH JIBHIKEHHS TUIOCKOCTH B MPOCTEHIIINX
CiTyJasx.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJAENIU JUIs 3ajad
peaqbHON JKM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS C TNPUMEHEHHEM TOI00HuS |
TPUTOHOMETPUUECKUX QYHKIMH (ITOJIb3YACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATUYECKOE ITJIAHUPOBAHUE YUYEBHOI'O KYPCA(IIO 'OJAM OBYUEHUS)
7 kaacc (He MeHee 68 1)
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Ne Paznen Yacer | IIpakTnueck S0P OcHOBHBIE BUbI AESITEIBHOCTH 00Y4aIOIINUXCS

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

1 IMpocreiimne 14 https://resh.edu.ru/ | dopmyJIUpoBaTh OCHOBHBIC MOHSATHS U ONMPEACICHUSI.
reoMeTpuyecKue https://educont.ru/ | Pacmo3dHaBaTh  W3y4YCHHbIE  TeOMeTpUYEeCKUE  (PUTYDBI,
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 YIJIOBbIC 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(PHUKAIINIO YIIIOB, BLIYMCJASATH JIMHCHHBIC U
YTJIOBBIC BEJINYHHBI, NMPOBOJINTH HEOOXOUMBbIC
JIOKa3aTeJIbHBIC PACCYKJICHUS.
3HAKOMHMTBHCH € HCTOPHUEN Pa3BUTHSI TEOMETPUHU

2 TpeyroabHuKH 22 https://resh.edu.ru/ | Pacmo3naBaTh mnapbl paBHBIX TPEYrOJIHHUKOB Ha TOTOBBIX

gyepTekax (C yKa3zaHHEM ITPU3HAKOB).

BoiBOoauTH CIIEACTBUS (paBeHCTB COOTBETCTBYIOIIUX
JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

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




PaBHOCTOPOHHEI'0 TPEYrOJBHUKOB; OMCCEKTPUCHI, BBICOTHI,
MEJHaHbl TPEYroJbHHUKA; CEPEAUMHHOIO IEPIICHIUKYJsIpa
OTpEe3Ka; IIEpUMETPATPEYTOJIbHUKA.

®opMyJIMPOBATh CBOWCTBA M MNPU3HAKH PABHOOEIAPEHHOTO
TpPEeyroJbHHUKA.

CTpouTh 4epTeXKH, peliaTh 3a/Ja4d C IOMOIIBIO HAaXOXXJICHUs
paBHBIX TPEYTrOJIBHUKOB.

IIpumeHsaTH MPHU3HAKU paBeHCTBA NPSAMOYTOJIbHbBIX
TPEYTrOJbHUKOB B 3ajladyax.

Hcnoab3oBath LHUOPOBBIE pecypchl AJsi  HMCCIe0OBAHMS
CBOHMCTB M3y4aeMbIX (QUTYD.

3HaAaKOMHUTBCS C HCTOPHUEN PAa3BUTUSI TEOMETPUU

MapajneabHbie
npsimMbie, cymma
YIJIOB TPEeYroJbHUKA

14

https://resh.edu.ru/
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PopMyIHPOBATH MOHATHE ITAPAIIICIBHBIX MPAMBIX, HAXOAUTH
IIPAaKTUYECKUE IIPUMEPBI.

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

IIpoBoauTh Q0KA3aTEJbLCTBA IIAPAIIIEABHOCTH ABYX MPSIMBIX C
IIOMOIIIBIO YTJIOB, OOpa30BaHHBIX MpPHU IIEPECEYEHUM DTUX
NpsIMBIX TpPETbEeH NOpsAMOM. 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 ONPENEJICHUS . OKPYKHOCTH, XOP/bl, IMaAMETpa U
KacaTelabHOM K OKpYy’KHOCTH. M3yyarh UX CBOWCTBA, MPU3HAKHU,
crpoutb 4eprtexu. MHMcecaenoBarb, B TOM YHCIE HMCHOJb3YH
nudpoBbie pecypchbl: OKPY>KHOCTb, BIMCAHHYIO B YTOJI; LIEHTP
OKpPY’)KHOCTH, BIIMCAHHOW B YIOJ; PAaBEHCTBO OTPE3KOB




=}

KacaTeJIbHbIX.

Hcnoas3oBars metroa I'MT pius 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 3aJa4M Ha INOCTPOECHHE: YyIJjia, PABHOIO
JJAaHHOMY; CEPEAUHHOTO IEPHECHAUKYJsIpa NJAaHHOTO OTPE3Ka;
OpsiMOH, OpOXOAsIIEN 4yepe3  JAaHHYIO 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/ | Mexay pa3IUYHBIMU YacCTSIMH Kypca
Hroro 68
KJ1ace (He meHee 68 4)
Ne Pasznen Yacer | IIpakTnueck 20P OcHOBHbIE BUBI AESITEIBHOCTH 00YyJatOIIUXCsI
ast 9acTh
(x/p,n/p)
1 | Yerbipéxyroabuuku | 12 https://resh.edu.ru/ | 306paxaTh M HAXOAUTHL 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 10KA3aTEJIBCTBO 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 TPEYrOJbHUKH Ha IOTOBBIX YEPTEKaAX 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, dopmynl IJIOIIa

npsiMOyTOJIbHUKA (KBajspara). BeiBoauTh GopMysbl MIIOMIAIN

rapajuiesiorpamma,




moa00HbIX GuUryp

BBIIIYKJIOIO 4YETBIPEXYTOJIbHUKA 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
Pa3IMYHbIX MHOTOYTOJIBHBIX (PUTYP.

Pemiath 3aga4M Ha IUI0LIAJIb C IPAKTUYECKUM COAEPKAHUEM

Teopema IIudaropa
u Hayaja
TPUTOHOMETPUH
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https://resh.edu.ru/
https://educont.ru/

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.
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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




KacareabHbie K

OCHTPpAJIbHOM YTIJIC.

OKPY:KHOCTH. HcciienoBarb, B TOM YHCIIE C MOMOIIBIO IIU(PPOBBIX PECYpCOB,
Kacanmue BIIMCAHHBIC W OIMCAHHBIC YCTHIPEXYTOJIBHUKHA, BBIBOAMTHL HX
OKPY:KHOCTeil CBOMCTBa U MPU3HAKHU.
HNcnoJib30BaTh 3TH CBOWCTBA U MPU3HAKH MPU PEIIICHUU 3a1a9
6 | IloBTOpeHue, 4 https://resh.edu.ru/ | TIoBTOpenue, 0600IeHNE 3HAHM I
00001IeHHe 3HAHMIT https://educont.ru/
Hroro 68
KJjacc (He MeHee 68 )
Ne Paznen Yacer | IIpaktnueck 20P OcHOBHBIE BUbI ACSITEIBHOCTH 00Y4aIOIINXCS
ast 9acTh
(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 TEOpEeMy 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 TOIO0HS.
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




BekTopsbl
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Hcnoab30BaTh BEKTOpPbl KaK HaNpaBJIEHHbIE OTPE3KH,
HCCJIe10BaTh reoOMeTpUYECKUM (mepemenienue) u
(puszmaeckuii (cuita) CMBICITBI BEKTOPOB.

3Hare omnpegejieHMsi CYMMbl U Pa3sHOCTH BEKTOpPOB,
YMHOXEHUS BEKTOpa Ha 4uCIIo, Mcciaea0BarTh
reOMETPUUCCKUUN U (PU3UUSCKUN CMBICITBI DTHX OIEPaITHi.
Pemiars reomeTpuyeckude 3ajlauyd C HCHOJb30BaHHUEM
BEKTOPOB.

PackiaaasiBaTh  BEKTOp 1O  JBYM  HEKOJUJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaJISIpHOE IIPOU3BEIEHNE BEKTOPOB,
BbIBO/JAUTb €0 OCHOBHBIE CBOMCTBA.

Bbiuucasitb CyMMY, Pa3HOCTh U CKaJIIPHOE MPOU3BEIACHHUE
BEKTOPOB B KOOpJIMHATAaX.

IIpuMeHATH CKaISIpHOE MOPOU3BEJACHHUE IJIsI HAXOXKICHUS
JIIUH U YTJIOB

JekapToBbI
KOOPAMHATHI
IJIOCKOCTH

Ha

https://resh.edu.ru/
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OcBanBaTh NOHSATHE NIPSIMOYTOJILHON CUCTEMBI KOOPAUHAT,
JICKapTOBBIX KOOPAMHAT TOYKH.

BeiBOAUTH ypaBHEHHUE NPSIMOU U OKPY>KHOCTH.

BeigeasiTe IOJIHBINM KBagpaT JUIA HAXOXXJACHUsS LEHTpa U
panuyca OKpYy’>KHOCTH IO €€ ypaBHEHUIO.

Pemiare 3amayM Ha HAXOXICHUE TOYEK IIEPECEUCHUS
IIPSIMBIX U OKPY>KHOCTEHN € IIOMOIIBIO METOAAa KOOPANHAT.
Hcnoab30BaTh CBOMCTBA YrioBOro Ko3d@uIMeHTa IpsiMOit
IIpU pELICHUMU 3aJad, Ui OIPENACIICHUSI PaCIOJIOKECHUS
IIPSIMOU.

IIpuMeHATH KOOPJAMHATHI MPU PEUICHUH T€OMETPUUYECKHUX U
NPAKTUYECKUX 3aJa4, JJIsI TIOCTPOEHHUsI MAaTEMaTHYECKUX
MOJEJICH peaTbHBIX 3aj/1a4 («METOd KOOPIUHAT).




IMonb30BaThCcsl  UII  TOCTPOCHHUST W HCCIIEIOBAaHUM
1 (pPOBBIMU pECYypCaAMHU.
3HAKOMUTBCH ¢ UCTOPUEH Pa3BUTUS T€OMETPUH

IIpaBuiabHBbIE
MHOT0YT0JIbHUKH.
Jauna
OKPYKHOCTH
IVIOIAAb Kpyra.
Boruucienue
mJiomaaen

https://resh.edu.ru/
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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.

BoeiBoaurh ¢opmyiasl (B rpalyCHOM M paJHaHHOU 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/
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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 (pa3oupaTrhk MpPHUMEpPHI).
HUcnoub3oBarb 11 NOCTPOCHUSI W HCCIEOOBaHUU
HU(poBbIE pecypchl

IoBTOpEHME,
00001IEHNE,

https://resh.edu.ru/
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OmnepupoBath NoHATHUSAMHU: GUTrypa, TOUKA, OpsMasi, yros,
MHOTOYTOJIbHUK, PAaBHOOEJIPEHHBIN W PaBHOCTOPOHHHUM




cCUCTEeMaTH3alus
3HAHMI

TPEYTOJILHUKH, IIPSIMOYTOJILHBIM TpPEyroJbHUK, MEIuaHa,
OHCCEeKTpHCa U BbICOTA TPEYroOJbHUKA, NapajuIeJorpaMM,
poMO, mpsIMOYTOJIBHUK, KBAJIpaT, TPAEenus; OKPY>KHOCTbD,
KacaTeJIbHas; paBeHCTBO u nonooue duryp,
TPEYTOJIbHUKOB; napajieJIbHOCTh u
MEPICHAUKYJIIPHOCTD MPSIMBIX, YIrOJ MEXIy HOPSIMBIMH,
CHUMMETPHUsI OTHOCHTEIBHO TOYKHM U MPSMON; JUIMHA,
paccTositHue, BeJIUYHHA yTJIa, IJI0Iaiab, IIEpUMETDP.
HUcnoab3oBath  (GoOpMyJbl:  [epuMeTpa H©  IUIOMIAJHN
MHOTOYTOJBHHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIA/IN KpyTa,
00BbEMa IPSIMOYTOJIBHOTO MapaljiesIeIuIe/1a.

OnepupoBaTb NOHATHSAMH: T[PSIMOYTOJIbHAsI  CHCTEMa
KOOPAWHAT, BEKTOP; HMCHOJb30BAaTh OJOTH MOHSATHUS s
MPEACTABIICHUSI JaHHBIX U PEHICHUS 3aJad, B TOM YHCJIE 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
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PaGouass mporpamMma no reomeTpuu

copmupoBana ¢ yueTom padoueil mporpaMMbl BOCIIUTAHHSA.

Peanuzanus negarorudecCKUMM pa6OTHI/IKaMI/I BOCIIUTATCIIBHOTO MMOTCHIMAJIA YPOKa NPCAIIOIaracT CJICAYIOIICE:

L4 YCTAHOBJICHUC JOBCPUTCIbHBIX OTHOIIIEHUH MCKAY YUUTCIICM U €T0 YUYCHUKAMU, CHOCO6CTBYIOH_II/IX MMO3UTUBHOMY BOCHPUATUIO YUAILITUMUCH
Tpe60BaHPII>i n HpOCL6 YUYUTCIIA, NPHUBJICYCHHUIO HX BHHMAHUA K o6cy>I<,uaeM0171 Ha YpPOKC I/IH(I)OpMaI_[I/II/I, aKTUBHM3allMM WX II03HaBaTEIbHOMN

ACATCIIBHOCTH,

e 1o0yX/JeHHE IIKOJIBHUKOB COONIONATh Ha YPOKE OOLIETPUHSATHIE HOPMbI MOBEACHHUS, MpaBUia OOLIEHHUS CO CTapIIUMHU (YUUTEISIMU) U
CBEpCTHUKAMH (IIKOJIbHUKAMH ), IPUHIHUITB] YUeOHOH TUCIMIIMHBI K CAMOOPTaHN3aLlUH;




® [pUBJCUYCHHE BHUMAHUS IIKOJIBHUKOB K LIEGHHOCTHOMY aCHEKTY M3Y4aeMbIX Ha YpOKax SIBICHHI, OpraHu3aius ux padoThl ¢ MojryyaeMoi Ha
YPOKE COLIMAIbHO 3HaYMMOM MH(popMalied — MHUIUUPOBAHUE €€ 00CYKIEHUs, BBICKa3bIBAHUS YUALIMMUCSA CBOEIO MHEHHMS 10 €€ TOBOY, BBIPAOOTKH
CBOETO K HEW OTHOLICHMS;

®  UCNOJBb30BAHME BOCIUTATEIBHBIX BO3MOXKHOCTEH COJECpKAaHMSA YUeOHOro mpeaMera dYepe3 JEMOHCTpAIMIO JIETSM IPUMEpPOB
OTBETCTBEHHOT'0, TPAKAAHCKOTO IOBEJCHHS, MPOSIBICHUS YEJIOBEKOMIOOUs M JA0OpPOCEpIEUYHOCTH, Yepe3 MOAOOp COOTBETCTBYIOLIMX TEKCTOB JUIS
YTEHUs, 3a/1a4 JJIs PEeLICHUs, IPOOJIEMHBIX CUTYAlUi U1 00CYX/I€HUS B KJIacce;

® [IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (HOPM pabOThl YHALTHXCS: WHTEIUIEKTYaJIbHBIX UT'P, CTUMYJIHPYIOLINX [TO3HABATEIBHYI0 MOTHUBAIUIO
IIKOJIbHUKOB; JTUIaKTUYECKOT0 TeaTpa, IJie MOJIyYeHHbIE HAa YPOKE 3HaHUS OOBITPBHIBAIOTCS B TE€ATPaJIbHBIX MOCTAHOBKAX; JUCKYCCUN, KOTOPBIE AlOT
y4yaliuMcsi BO3MOXKHOCTb IPHUOOPECTH OIBIT BEAEHUS KOHCTPYKTHMBHOIO JMANora; IpynmnoBod paboThl WM paboOThl B mapax, KOTOpble yd4ar
HIKOJIbHUKOB KOMaHHOU paboTe U B3aUMOJICHCTBHUIO C IPYTUMU J1€TbMU;

e BKIIOYECHHE B YPOK HIPOBBIX IIPOLIEAYpP, KOTOpPBIE IOMOTarT MNOAJAEPKaTb MOTHUBALMIO JETEH K IOJYYCHHMIO 3HAHUN, HAJAXUBAHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLLICHUH B KJ1acce, IOMOTAIOT YCTAHOBJICHUIO JOOpOIKeIaTeIbHOW aTMOC(ephl BO BpEMsl YPOKa,;

e opraHuzanus MmePCcTBA MOTHUBHUPOBAHHBIX M JPYAMPOBAHHBIX YUYAIIMXCS HAJA MX HEYCIEBAIOIIMMH OJHOKIACCHUKAMH, arOIIero
LIKOJIBHUKAM COLMAJIBHO 3HAYMMBIN OIBIT COTPYIHUYECTBA U B3AaUMHOM IIOMOIIY;

®  VHULUUPOBAHUE U MOACPKKA UCCIIE0BATEIBCKON NEATEIbHOCTH HIKOJIBHUKOB B paMKaxX peali3alil UMY UHIUBUIYAIbHBIX U IPYIIIOBBIX
HCCIIEIOBATENbCKUX MPOEKTOB, YTO AACT HIKOJbHUKAM BO3MOXKHOCTh NMPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIIEHUS TEOPETHUECKOH MpOOJIeMBI,
HaBbIK T€HEpUPOBaHUS U O0OPMIIEHHS] COOCTBEHHBIX HJIE€H, HABBIK YBaXKUTEIHHOTO OTHOLIEHHUS K YYXUM HAEIM, 0QOpPMIIEHHBIM B paboTax APYyrux
uccienoBaresnei, HaBbIK MyOJIMYHOIO BBICTYIUIEHHUS MIEpel ayIMTOpUel, apryMEHTUPOBAaHUS M OTCTauBaHUS CBOEH TOUKH 3pEHUS.



