


MHNOACHUTEJIBHASA 3AIINCKA

I'eomeTpust xak OAWH W3 OCHOBHBIX Pa3[esiOB LIKOJbHOM MaT€MaTHUKH, UMEIOLIHUI CBOEH
LeNpl0  00eCrednTh H3yueHHe CBOWCTB W pa3MepoB (UIyp, WX OTHOIICHWH W B3aUMHOE
pacrojiokeHue, ONMUpaeTcs Ha JIOMYEeCKYylo, JOKa3aTelbHYH JuHUI0. lleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHMs 3aKJIOYAETCS B TOM, YTO OOYHArOIIUNCS
YUUTCS NPOBOAMTH JOKa3aTeNbHblE pAacCy)XKIEHUs, CTPOUTh JIOTMYECKHE YMO3aKJIIOUEHUs,
JIOKa3blBaTb MCTHUHHBIE YTBEP)KAEHUS] U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOIUTH
PacCy’KAEHUsI «OT MPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (hopMynnpoBaTe 0OpaTHBIE
YTBEPKIAEHUS.

BTtopoii nenbio u3yueHus reOMEeTpUH SIBJISIETCS] UCIIONIb30BaHUEe €€ KaK MHCTPYyMEHTa Mpu
pelleHnr KaK MaTeMaTH4ecKuX, TaK W MPAaKTUYECKHUX 3a]ad, BCTPEYAIOLIMXCA B peaibHOMN
xKi3HA. OOydaromuiicss NODKEH HAay4HUTBhCS OINPENEeNUTh T€OMETPUYECKYI (Urypy, Omucarthb
CJIOBAaMH JIaHHBIM 4epTEK WM PUCYHOK, HAWTH IUIOLIA[b 3€MEJbHOIO Y4YacTKa, pacCUUTaTh
HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO Kalenmss win TpeOyemble pa3Mepbl rapaka JJist
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpAs, BBIYUCIHMTENbHAS JIMHUS B U3YUYEHHH T'€OMETPHH.
IIpn pemennn 3ama4  NPAKTUYECKOTO  XapakTepa OOydYarOIIMHCS  YYHUTCS  CTPOHTH
MaTeMaTH4YeCKue MOJENN pealbHbIX SJKU3HEHHBIX CHUTyaluil, MpPOBOAUTH BbIYUCIEHUSA U
OLIEHMBATb aJ1€KBATHOCTD [IOJIyYEHHOI'O pe3yJbTara.

KpaiiHe Ba)XHO MOMYEPKUBATH CBSI3U T€OMETPHHU C APYTUMH YYEOHBIMH MPEIMETaMH,
MOTHUBUPOBATh  HCIOJB30BATh  ONPEACTICHUS  TEeOMETPHUUeCKUX (Uryp ©  TOHSTHUH,
JIEeMOHCTPHPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHU B (PU3UKE U TEXHUKE. JTU CBsI3U HauboJee
sIPKO BUJHBI B TeMax «Bektope», « TpuroHoMeTpuyeckrie COOTHOLIEHUD», « MeTol KoopaAuHaT»
u «Teopema [Tudaropay.

YuebHbIll Kypc «['eoMeTpus» BKIIOUAET CIENyIOIIHE OCHOBHBIE Pa3[eNbl COAEPIKAHUS:
«l'eomerpuueckne (GuUrypsl U HUX CBOWCTBa», «lI3MepeHHE TIe€OMETPHUYECKHX BEIHYHHY,
«JlexkapTOoBBl ~ KOOPAWHATBI HA  IUIOCKOCTW», «BekTopbp», «/IBH:KE€HHS  IIIOCKOCTWY,
«IIpeobpazoBanust MOTOOUS».

Ha myuenne yuebHoro kypca «I'eomerpusi» orBoaurcs 204 vaca: B 7 xinacce — 68 vacos
(2 gaca B Henento), B 8 kyacce — 68 "acoB (2 yaca B Henmeno), B 9 kiacce — 68 vacos (2 4aca B
HEJIEITIO).



COAEP/KAHUE OBYYEHUA
7 KJIIACC

Hauanbnbie moHsATus reomerpun. Touka, mpsmMasi, OTPe3OK, Jyd. Yroia. Buael yrios.
BeprukaneHble U cmexHble yrubl.  buccektpuca yria. JIomMaHas, MHOIOYIOJIbHHK.
ITapannenbHOCTL U NEPHEHANKYJISIPHOCTD MPSIMBIX.

Cummerpuunble ¢purypbsl. OCHOBHBIE CBOWMCTBA OCEBOM cumMMeTpuH. IIpumMepbl cummerpun
B OKPY>KaIOLIEM MHDE.

OcHOBHbIE TIOCTPOEHHS C TOMOIIBIO IMPKyJIs W JuHeidku. TpeyrompHuk. Bricora,
MenuaHa, OMCCeKTpuca, MX CBOHCTBA.

PaBHOOenpeHHBII 1 PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyronbHUKA.

CeoiicTBa W TpHU3HAKH pPaBHOOEAPEHHOrO TpPEyrosbHUKA. IIpH3HaKM paBEHCTBA
TPEYTONbHUKOB.

CpolicTBa U NpU3HAKK MapajieNbHbIX NpsiMbIx. CymMMa yIjioB TpeyrojbHuKa. BHeriHue
YIJIBI TPEYTOJIbHUKA.

IIpsiMoyronpHeli TpeyronbHUK. CBONCTBO MeauaHbl NPSMOYTOJbHOTO TpPEyTOJIbHUKA,
npoBenéHHONW Kk runoreHyse. IlpusHaku paBeHCTBA MPSIMOYTOJIBHBIX — TPEYTOJIBHUKOB.
IIpssMOyTONBHEBIN TPEYTONBHUK C yIiIoM B 30°.

HepaseHncTsa B reOMeTpUHN: HEPABEHCTBO TPEYTONbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJbIIeM yriie U OOoNbIIei CTOPOHE TPeyroibHUKA. [lepneHnuKyIsap 1 HaKJIOHHAS.

I'eomerpuueckoe MecTO TOYeKk. buccekTpuca yriia U CepeJUHHBIA NEPNEeHIUKYJApP K
OTpe3Ky KaK reOMEeTPUYECKHE MECTA TOUEK.

Okpy:XHOCTb W KpyI, XOpIa W JAWaMeTp, HMX CBOWCTBA. B3auMHOE pacnoyoxeHue
OKpy>kHOCTH U npsiMoil. KacatenbHast U cexyinas K OKpy>KHOCTU. OKpy»KHOCTb, BIIMCAHHAsl B
yroJi. Bnrcannast 1 onmMcaHHast OKpPyKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronbauku. llapannenorpamm, ero nmpusHaku U CBOMCTBA. YacTHbIE Cily4au
napajiesiorpaMMoB (TIPsIMOYTOJIBHUK, pOMO, KBaapaT), WX NMPU3HAKKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpameuusi, €€ CBOWCTBA U pU3HAKU. [IpsMoyTonpHas Tpaneuus.

Merton ynBoenuss Mmenuanbl. LleHtpanbHas cummerpus. Teopema @aneca u Teopema o
MPONOPLUOHANBHBIX OTPE3Kax.

CpenHue JTUHUM TPEeyTroJabHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

ITonobue TpeyrompHUKOB, ko3 dumueHT mogodus. [IpusHaku momoOust TPEyroIbHUKOB.
[IpumeneHne mogo0us MPH PeIeHNH MPAKTUIECKHUX 3a/1a4.

CroiicTBa miomaneit reomerpudeckux ¢uryp. QopMmyisl IS TUIOMMAAH TPEYTONbHUKA,
napajuresiorpamma, pomda u tpaneund. OTHOIIEHHE TIomanei monoOHbIX GUryp.

Beruncnenue miomaneii TpeyroJlbHUKOB B MHOTOYTOJIbHUKOB Ha KJIETYaTOl Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mpu pemeHUH MPaKTUYECKUX
3a1ad.

CuHyc, KOCHHYC, TAaHI'€HC OCTPOrO yIja MpsSIMOYrOJBHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrniucaHHble M LEHTpasibHBIE YIUIBI, YIOJ MEXKIY KacaTelbHOW M XOPAOH. YTIBI MEXAY
XOpAaMM W CeKylluMH. BmnucaHHble Uu ONuCaHHbIE YETHIPEXYTroJbHUKU. B3aumHoe



pacmojioxkeHre ABYX OkpyxkHocTed. Kacanuwe okpyskHocted. OOmue kacaTelbHbIE K IBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreHc yrios oT O go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXeCTBO. POPMYJIbI IPUBENECHMUSI.

Pemenne tpeyronpHuko. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PemeHue
MPAKTUYECKUX 33724 C UCIOJb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHUHY COB.

[Ipeobpazosanue nmomobusi. [Tonobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 mpoU3BEeAEHUN OTPE3KOB XOPH, TEOPEMBI O IPOU3BEAEHNUN OTPE3KOB CEKYILHUX,
Teopema O KBaApaTe KacaTeIbHOM.

Bekrop, amuHa (MOOyJdb) BEKTOpa, COHAINPABIEHHBIE BEKTOPBL IPOTHBOIIOJIOKHO
HAIPaBJI€HHbIE BEKTOPBL, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalyud Hap
BeKTOpaMu. PasnoxeHne BeKTOpa Mo JBYM HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTel BeKTOpa.
CkanspHoe mpou3BeieHne BEKTOPOB, IPUMEHEHHUE JIJIsl HAXOXKIEHUs! IJINH U YTJIOB.

JlexapTOBBl KOOPAWHATBI HA IIJIOCKOCTH. YPaBHEHUs] MNPSMOM M OKPYXHOCTH B
KOOpAMHATAX, epeceueHue OKPY KHOCTEHN U mpsiMbIX. MeTo] KOOpAMHAT U €ro NpuMeHeHHe.

IIpaBunbHBIe MHOTOYrONbHUKH. [nuHa okpyxHOCTH. I'panycHas u paauanHas Mepa yria,
BBIYUCJIEHUE JIJIMH OyT OKpyskHOCTel. [lnomans kpyra, ceKTopa, CerMeHTa.

JIBIDKEHHMSI IJIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUTYp (3JIEMEHTAPHBIE IPEICTABICHUS).
[TapannensHeiii nepenoc. [ToBoporT.



INTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI YUYEBHOI'O
KYPCA I'EOMETPHUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJbTATBI

JIN4HOCTHBIE pe3yJabTaThl OCBOCHHS NporpaMmbl ydeOHoro kypca «I[eomerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYeCKOe BOCTIUTAHUE:

NPOSIBJICHUEM HWHTEpeca K TMPOLUIOMY M HACTOSAILIEMYy POCCUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKCHMSIM POCCHMCKHX MATEMaTHKOB W POCCHUHCKOMN
MaTEeMaTHYECKON MIKOJIbI, K UCTIONb30BAHUIO 3TUX JOCTH)KEHUH B IPYTHX HayKaxX U MPUKIIATHBIX
chepax;

2) rpaaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpakgaHWHA U pealn3alifl ero Ipas,
NPEACTAaBICHHEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKUMOHUPOBAHHUS PA3JIHYHBIX CTPYKTYP,
SIBJICHHUH, MPOLIEAYP I'PaKIAHCKOro ol0ImecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYKIEHUIO STHUYECKUX MpoOJieM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM TOCTHXEHUH
HAyKH, OCO3HAHHEM BAKHOCTH MOPATBbHO-3TUUECKUX MPHHLUIIOB B 1E€ATEIbHOCTH YIEHOTO,

3) TpyAoBOe BOCIHTAHHE:

YCTAHOBKOW HAa AKTUBHOE Y4YacTHE B PEIIEHUH IMPAKTHUECKUX 3a7ad MaTeMaTHYeCKOU
HANPaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEeMaTHYECKOTr0 0Opa3oBaHUs HA MPOTSKEHUH BCEH
KU3HH 1JIS1 YCHEeIHON MPo(eCCHOHANBHON AEATENbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HaHHBIM BBIOOPOM W TIOCTPOCHHEM WHAMBHAYAJIBHOH TPAaeKTOPUU OOpa3oBaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHyecKoe BOCIIUTAHHE:

CHOCOOHOCTBEO K O3MOLIMOHAJIBHOMY W 3CTETHUECKOMY BOCIPHATHIO MAaTeMaTHYECKHX
OOBEKTOB, 3a/1a4, PELICHUH, pacCy KIEHHUH, YMEHUIO BUIETh MATEMATUIECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpHUEHTALeld B JESTeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX MPENCTaBIEHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJNOBEKa, MNPHPOAbI M 00IiecTBa, MOHUMAaHHEM
MaTeMaTHYECKOW HAyKH Kak c(epbl 4YeJoBEYECKOH MAeATENbHOCTH, 3TanoB €€ pasBUTHUSA U
3HAYUMOCTH JUJIsl PA3BUTHUS IUBUIM3ALINH, OBJIAIEHIEM SI3BIKOM MAaTEMaTHKH U MaTeMaTHUECKOM
KyJbTYpOH Kak CpEeOCTBOM TIIO3HAHUS MHpA, OBJAACHHEM MPOCTEHIINMH HaBBIKAMHU
HCCIIeIOBATEIbCKON 1eATENbHOCTHY,

6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHHME  KYJBTYpPbl  3J0pOBbSi M
3MOLHOHAJIBHOIO 0J1ArONOJTyYHA:

TOTOBHOCTBIO MPHMEHSATh MAaTeMaTHYECKHE 3HAHHMA B HMHTEPECax CBOETO 30pPOBBS,
BEJICHUS 340pPOBOro obpasza JKU3HM (3A0POBOE NMUTAHUE, COANAHCHPOBAHHBIM PEXKUM 3aHITHH U
OTABIXA, peryJisipHas (U3MUecKass aKTUBHOCTb), CHOPMHUPOBAHHOCTBIO HABBIKA pedIieKCcuH,
NPU3HAHHEM CBOETO NPaBa Ha OIIMOKY M TAKOTO JK€ TpaBa IPyroro 4eIoBeKa,

7) 3K0JI0OTHYEeCKOe BOCTIHTAHUE:

OpHEHTallel Ha MPUMEHEHHE MaTEeMAaTUYeCKUX 3HAHWH U PeLIeHUs 3a1ad B OOJNacTH
COXPAaHHOCTH OKPY’KaloIeH Cperpl, IUIAHUPOBAHMUS IIOCTYIKOB M OLEHKH HX BO3MOXKHBIX
NOCJIECTBUN JJISI OKPYJKaroIled cpenbl, OCO3HAHHEM TJI00aJbHOrO XapakTepa SKOJIOTHMYECKHX
npobJieM U myTel X peleHus,



8) aganTanus K H3MEHSIOIHMMCSI YCJIOBHSM COLHAJILHOH U NPUPOAHOII cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEONPENENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEATENIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS y IPYTHX
Jroziel, mpruodpeTaTh B COBMECTHON AEATENBHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIINH U3
OTIbITA APYTHX;

HEOOXOIUMOCTBIO B (POPMHPOBAHUN HOBBIX 3HAHWMH, B TOM 4HUCiE (POPMYJIHPOBATH UMEH,
MOHATHS, THIOTE3bl 00 OOBEKTaxX W SIBJIEHUSX, B TOM UHCJIE paHEe HEU3BECTHBIX, OCO3HABATH
neunnTel COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHMPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBEO  OCO3HABAaThb CTPECCOBYIO CHUTYalUIO, BOCIPHHUMATb CTPECCOBYIO
CUTyaIlMI0 KaK BbI30OB, TPeOyIOIIUI KOHTPMeEp, KOPPEKTHPOBATh MPUHHUMAEMbIC PELICHUS U
neicTBus, GOpMyIUPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJBTATHI
I[lo3HaBaTenbHBIE YHHBEPCAJbHBIE YUeOHbIE JeHCTBHS

ba3osBble jiorn4yecKue 1encTBUs:

® BBUIBJSITh M XapaKTEPU30BATh CYLIECTBEHHBbIE NMPU3HAKH MAaTEMAaTHUYECKHX OOBEKTOB,
MOHATHH, OTHOLICHUH MEXAY TOHATHAMY, (POPMYJIHUPOBaTH OMNPEAENCHHs MOHSATHH,
yCTAHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(HUKALINN, OCHOBAHUS JIJIs1 O0OOIIEHHS 1
CpaBHEHMsI, KPUTEPHH MTPOBOJUMOIO aHAJIH3A,

® BOCHIPUHHUMATH, (POpMyIHPOBaTE M MpPeoOpPa3OBBIBATH CYXKACHUS. YTBEPAMUTENbHbIE U
OTpHLATENIbHBIE, €NUHIUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE,

® BBIIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUUs B (paxrax,
IAaHHBIX, HAONIONEHWSX W YTBEPXKACHUSX, NpEeAsaraTb KPUTEPHH Ui BBIBICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEYNH;

e JenaTh BBIBOABI C HCIOJb30BAHHWEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIIOYEHUH 110 aHAJIOTHH,

e pa3buparb JOKA3ATEIBCTBA MATEMATUIECKUX YTBEPKACHUH (TIPSMBIE U OT POTUBHOTO),
NPOBOJAUTH CAMOCTOSITEJIBHO HECJIOXKHBIE [TOKA3aTeNbCTBA MAaTEMAaTHYECKHX (PaKTOB,
BBICTPANUBATh APTyMEHTALUIO, MPUBOJUTH MPUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PaCCyKIEHUS,

e BoIOMpaTh crnoco0 pemeHust y4eOHOH 3amadym (CpaBHHBATH HECKOJBKO BapHAHTOB
pelenys, BIONpaTh Hauboee MOAXOMAIUN C YUYETOM CaMOCTOSITENIbHO BbIIEIEHHBIX
KPUTEPHEB).

Ba3oBbie ucciienoBareibcKue qeHCTBHA:

® UCNOJB30BAaTh  BOMPOCHI  KaK  HCCIEAOBATENbCKUH  HMHCTPYMEHT  IO3HAHUS,
(dbopMyIHpOBaTh BONPOCHI, (PUKCUPYIOLINE MPOTHBOPEUHE, MpodIeMy, CaMOCTOSITETEHO
yCTAHABJIMBATh UCKOMOE W JaHHOE, (JOPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3HLIUI0, MHEHHE,

® [POBOIUTH IO CAMOCTOSITEIPHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIH 3KCIEPHUMEHT,
HeOONbIIOE MCCIIENOBAHUE IO YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOIro
oObekTa, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOIA,

e caMoCTOATeIbHO  (OopMyaHpoBaTh OOOOMIEHWS] W  BBIBOABI IO  pe3yjibTaTam
NPOBENEHHOTO HAONIONEHHSI, MCCIENOBaHNS, OLCHMBATH JOCTOBEPHOCTH ITOJIYUEHHBIX
Pe3yJIbTAaTOB, BHIBOIOB U OOOOIIECHHMIA,



MPOrHO3HUPOBATE BO3MOXKHOEC PA3BUTHUEC MPOLECCCA, a TAKIKE BbIABUTI'aThb MPECATIOJTOKCHUA
O €0 pa3BUTHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanmneii:

BBISIBJISITh HEOCTATOYHOCTb U H30BITOYHOCTh MH(POPMALINH, TAaHHBIX, HEOOXOIUMBIX IS
peLIeHus 3a1a4H,

BBIOMpATh, AHAIN3UPOBATh, CHUCTEMATH3UPOBATb W HMHTEPIPETUPOBATH WH(POPMALHIO
Pa3JIMYHBIX BUAOB U (POPM NPEACTABICHNUS,

BBIOMpaTh (GOpMYy MpeACTaBiIeHUs WHPOPMALNU U MILTIOCTPHPOBATH PellaeMble 3a1a4u
CXE€MaMH, IUarpaMMaMu, HHOH rpadukoi u ux KOMOWHALMSIMY,

OLIEHUBATh HAAEKHOCTh MHOOPMALMH MO KPUTEPHSIM, MPEIIOKEHHBIM YUYUTENEM WU
cpopMyIHPOBAHHBIM CAMOCTOSITEIILHO.

KomMmyHukaTHBHbBIE YHHBepcaabHble YueOHbIe JeHCTBHUSI:

BOCIIPHHUMATh U (HOPMYJIHUPOBATH CYXKIEHHsSI B COOTBETCTBHH C YCJOBUSMH U LEISIMH
OOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATb CBOK) TOYKY 3PEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 10 XOAy PELICHUs 3a]add, KOMMEHTHPOBATH
MOJTyY€HHBIN Pe3yJIbTarT,

B XOzi€ OOCY>KACHHUS 3a/1aBaTh BOMPOCHI MO CYINECTBY OOCYKAaeMOil TeMbl, POOIEeMBI,
pelaeMoil 3aa4uu, BbICKa3bIBATh MEH, HALICJICHHBIE HA TIOMCK PEIIEHUs], COMOCTABIATh
CBOU CYXKIEHHSI C CY)KISHUSIMH APYTHX YYaCTHUKOB AHAOra, OOHApY KUBATh Pa3IndHe
U CXOJACTBO TNO3WIMH, B KOPPEKTHOH (opme (POpMyIHpPOBATh PA3HOINIACHUS, CBOU
BO3PAKCHUS,

NPEACTABIATh PE3YJbTAThl PEIIECHUS 3aAa4H, SKCIEPUMEHTa, HCCIENOBAHMS, MPOEKTA,
CaMOCTOSITENIHO BBIOMpaTh (OPMAT BBICTYIUICHHS C yYETOM 3a/1a4 NPE3CHTAlUUUd U
0COOEHHOCTEH ay TUTOPHHY,

MOHUMATh M MCIIOJB30BATh NMPEHMYINECTBA KOMaHAHON 1 MHIUBUAYIbHONW padoThI Ipu
pemeHny yueOHbIX MAaTEMATUIECKHUX 37124,

NPUHUMATDH LEeJb COBMECTHOH NESTEIbHOCTH, IJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOMN
paboThl, pacpenessiTh BUAbI padoT, TOroBapuBaThCs, 00CYKAATh MPOLECC U Pe3yJIbTaT
paboThl, 0000IIaTh MHEHHUST HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPyMIoBbIX popmax paboTel (0OCyxkneHus, 0OMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHE), BHINOIHITH CBOKO YaCTh PadOThI M KOOPAUHUPOBATH CBOU JEHCTBHUS
C IPyTMMH YJIeHAMH KOMAaHIbl, OLIEHHBATh Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT
10 KPUTEPHSIM, CPOPMYIHPOBAHHBIM YYACTHUKAMH B3aMMOEHCTBUS.

PerynsiTuBHbIe YyHUBepcaJbHbIe yueOHbIe 1elicTBUSA

Camoopranuzauus:

CaMOCTOSITENIPHO COCTaBJIAITh IUIAH, NTOPUTM peleHHus 3afgadd (WM €ro 4acTh),
BBIOMpATh CHOCOO peUIeHHs C YYETOM MMEIOMINXCS PeCcypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BAPUAHTHI PEIIEHUH C Y4ETOM
HOBOH HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

BJIaeTh Coco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3yJbTara PeIieHus
MaTeMaTH4YeCKON 3a/1a4H,



® TMpEeABUAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH INPHU PEUICHHH 33a1a4H, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HANNEHHBIX OIMHUOOK,
BBISIBJICHHBIX TPYAHOCTEH,

® OLICHUBAThb COOTBETCTBHE PE3yJIbTAaTa NEATEIbHOCTH MOCTABICHHON LIEJTH U yCIOBUSIM,
OOBSICHSITH TPUYUHBI TOCTHIKEHUS WJTH HEAOCTHKESHHUS 11eJTH, HAXOAUTh OITHUOKY, 1aBaTh
OLIEHKY MIPHOOPETEHHOMY OIIBITY.

HNPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuwss B 7 kJjacce OOyHAIOUMIUHCS TOJNYYUT CIEAYIOIIHE MPEeIMETHBIC
Pe3yJbTaThI:

Pacnio3naBaTh W3ydeHHBIE TeOMETpHYecKHe (UTYpBl, ONpeneNsiaTb HUX B3aUMHOE
pacronoxkeHne, HU300pakaTb T€OMETpPHUYECKHE (UTYPBI, BBINOJIHITH YEPTEKU IO YCIOBHIO
3aaaud. M3mepATe JNHHENHHBIE W YIVIOBbIE BEIWYMHBL PemaTh 3a7auyd HA BBIMUCICHUE IJIUH
OTPE3KOB U BEJINYUH YIJIOB.

Henatb rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJUYUH MPEIMETOB B PEANBbHOHN JKU3HH,
pa3MepoB MPHUPOIAHBIX 00BEKTOB. Pa3amuarh pasMeprl 3TUX OOBEKTOB IO MOPSIAKY BETUIHHBI.

Ctpouts yepTeku K reOMETPUUECKHUM 3a/ladaMm.

Ilonp30BaThCsl NpPU3HAKAMU pPABEHCTBA TPEYTOJBHUKOB, WCHONb30BATh MPU3HAKU U
CBOICTBA PaBHOOEIPEHHBIX TPEYTOIBHUKOB IPH PEIICHUH 3a1ad.

IIpoBoAUTE TOrMUECKUE PACCYKACHUS C UCMOIB30BAHUEM F€OMETPUYECKUX TEOPEM.

Ilonb30BaThCsi NpPU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJBbHUKOB, CBONCTBOM
MEAUaHbL, NPOBENEHHON K TUIOTEHy3€ MNPAMOYTOJbHOIO TPEYTrOJbHUKA, B PELICHUU
FeOMETPUYECKUX 3a7a4.

OmnpenensTe MapaIeNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs napajieIbHOCTh MPSIMBIX C MOMOILIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OHOM IPSIMOM 10 TOYEK APYTOM MPSIMOM.

Pemare 3amaun Ha kJieT4aToit Oymare.

[IpoBOIUTE BBIMHCICHHUS W HAXOAUTb YHUCIOBble W OyKBEHHBIE 3HAYEHHs YTIJOB B
FeOMETPUYECKUX  3a1adax €  MCHOJb30BAHUEM CYMMBlI yIJIOB  TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TNPH MEPECEYCHHUH [BYX MapajuIeIbHbIX
MPsIMBIX CEKyLIed. PemaTe npakTH4ecKkue 3a1a4u Ha HaXOXKIOEHUE YIJIOB.

BrageTs moHATHEM reOMETPUYECKOTO MECTa TOUEK. Y METh ONPEAeIsITh OUCCEKTPHCY yIJia
U CEPEeIUHHBIN NEPIEHAUKY ISP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK.

DopMyIUpPOBaTh ONPEACNICHHs] OKPYKHOCTH U KPyra, XOpAbl U JUAaMETpa OKPYKHOCTH,
MOJI30BATLCSL UX CBOMCTBAMHU. Y METh IPUMEHATH 3TU CBOMCTBA MPU PELICHUH 3a4a4.

Bnaners moHATHEM ONHUCAHHON OKOJIO TPEYTOJBHUKA OKPYKHOCTH, YMETb HaXOOUThb €&
uentp. Ilonp3oBarbcs pakramMu 0 TOM, 4TO OMCCEKTPUCH YIJIOB TPEYTOJbHUKA MTEPECEKAIOTCS B
ONHOM TO4YKE, MU O TOM, 4YTO CEPEeNUHHBbIE MNEPHNEHAUKYJSAPbl K CTOPOHAM TPEYTrOJbHUKA
MEPECEKAIOTCS] B OJJHOM TOUKE.

Bnanere nmoHATHEM KacaTeIbHOM K  OKPYXKHOCTH, IIOJB30BaTbCsl TEOPEMOM O
NEPNEHAUKYJISIPHOCTH KacaTeIbHON U paanyca, MPOBEAEHHOIO K TOUKE KaCaHMUsI.

Ilonp30BaTbCsi MOPOCTEHIIMMU T€OMETPUYECKHMMH HEPaBEHCTBAMH, [IOHUMATh HX
MPAKTUYECKUNA CMBICII.

IIpoBOAUTE OCHOBHBIE FEOMETPUYECKHUE MOCTPOEHUs C TOMOIUBIO LIUPKYJISI U JINHEHKH.



K xonmy oOyuyenunss B 8 kJjacce OOyHarOMIUACS TOMYYUT CHEAYIOIIHE MPEIMETHBIC
pe3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHUJBI UYETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, MOJb30BATHCS HX
CBOWCTBaMH MPH PELICHUN T€OMETPHUECKUX 3a7ad.

[IpuMeHATh CBOWMCTBAa TOYKH NEPECEUEHHMsT MeOuaH TpPEyrojpHUKa (IIEHTpa Macc) B
peleHny 3aaau.

Bramets moHsATHEM CpemHEN JIMHUM TPEyTrONbHUKA M TPAMELHH, MPUMEHSITh X CBOMCTBA
IpU pelIeHUH reomerpudeckux 3anad. Ilomp3oBatbes Teopemont Paneca U TEOpeMOH O
NPONOPLHUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JJIS PELICHUS PAKTUIECKUX 3aad.

[TprMeHATh MpU3HAKHU MONOOUS TPEYTOJBHUKOB B PEIIEHUH Mr€OMETPUIECKHX 3a/1a4.

ITonb3oBatbest Teopemoit Iludaropa mns perieHus: reOMETPUYEeCKUX W IMPAKTHYECKUX
3amad. CTpOUTh MATEMaTHUYECKYI0 MOJENb B MPAKTHUECKUX 3a]adax, CaMOCTOSITENIbHO AeJaTh
YepPTEIK M HAXOAUTh COOTBETCTBYIOLIHE IJTUHBL

Bramete TOHATHSAMH CHHyCa, KOCHHyCa M TaHTE€HCA OCTPOro yria MpsIMOYTOJbHOTO
TpeyronbHuKa. [Tonb30BaThCS STUMH MOHATUSIME IJIS1 PELISHUS IPAKTUYECKUX 3a1ad.

Berancnare  (pasnuuHbIMH - criocobaMy)  IIIOLIaNb  TPEYroJbHMKA W TUIOIIAIU
MHOTOYTOJIbHBIX ~ Guryp (momb3ysick, rae HeoOXOOuMo, KaibKyiaTopom). IIpumeHsTh
MIOJTyYeHHBIE YMEHUS B MPAKTHYECKUX 3a7a4ax.

BrameTte MOHATHUSMH BIUCAHHOTO M LEHTPAJBHOTO YIJIA, HCIONB30BAaTh TEOPEMBbI O
BIIMCAHHBIX yIJIaX, YIJlax MEXAy XOpAaMHd (CEeKyIIUMH) U yIJie MEeXKAY KacaTelbHOH U XOpAOH
NPU PELICHUH FT€OMETPUIECKHX 3a/1a4.

Bramete MOHATHEM OMMCAHHOTO HYETBIPEXYTOJbHHUKA, MPUMEHSTh CBOHCTBA OMHUCAHHOTO
YeTBIPEXYTONIbHUKA NP PEIIEHUH 3aa4.

[IprMeHATh MONMy4YeHHbIE 3HAHMS Ha MPAKTHKE — CTPOUTb MAaTEMAaTHYECKUE MOAENH IS
3a/1a4 peasbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYUCICHUS C IPUMEHEHUEM TTO100Us
U TPUTOHOMETPHH (TIOJIB3YSCh, TA€ HEOOXOIUMO, KAIBbKYJISITOPOM).

K xonmy ofOyuyenunss B 9 kJjacce OOyHAIOUIUHCS TOJNYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yJIbTaThI:

3HaTP TPUTOHOMETPUUECKHE (PYHKLIMH OCTPBIX YIJIOB, HAaXOAWTb C HX IOMOIIBIO
pa3NUYHbIE  B3JEMEHTBl  MPSIMOYTOJbHOTO  TPEYTOJbHHKA  (KpPELIeHHe  MpPSMOYTOJbHBIX
TPEyroJbHUKOB» ). Haxoauth (C MOMOLIBIO KaJbKYJSTOPA) IJIUHBI M YIIIBI [ HETaOJIMYHBIX
3HAYEHUMN.

[Tonb3oBarbest popMyIamMy PUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
111 HAXOJKAEHUST COOTHOIIEHUH MEXXIY TPUTOHOMETPUYECKIMHU BETUIMHAMH.

Hcnonp30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JUUIsl HAXOXKACHUS PAa3JUMYHBIX 3JIEMEHTOB
TPEyTroJIbHUKA (KpPEIIeHHEe TPEYyTrOJIbHUKOBY), MPUMEHATh HX MPH PEIIEHHH Te€OMETPHUECKUX
3aj1a4.

Bnapers nmonsiTusiMu npeobpazoBaHus IOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX
¢uryp. Ilonp3zoBarbest cBOHCTBaAMU MOAOOUS MPOU3BOJIBHBIX (QUTYD, YMETh BBIYHCIIATH IJIMHBI U
HAXOIUTh YTkl Y MOofoOHBIX Guryp. Ilpumensars cBoiicTBa MogoOHs B MPAKTUYECKUX 3a7adax.
YMeTb MPUBOANUTE MPUMEPHI MOAOOHBIX (PUTYP B OKPYIKAIOLIEM MHUDE.

ITonb3oBatbCsl TeOpeMaMy O MPOU3BEAEHUM OTPE3KOB XOpJ, O MPOU3BEIEHUU OTPE3KOB
CEeKYILHUX, O KBaJpaTe KacaTelbHOM.

ITonb30oBaTbCst BEKTOpaMH, IOHUMATh HMX TIE€OMETPUYECKHA W (PU3MUYECKHH CMBICH,
NPUMEHSTh MX B PELICHUH T€OMETPHUUECKUX U (U3NYecKHX 3amad. [IpuMeHsTh CcKansapHOe
NPOM3BEICHUE BEKTOPOB [IJIs1 HAXOXKIEHHSI [UTUH U yTJIOB.



[Tonb30BaTbCst METONOM KOOPAMHAT HAa IUIOCKOCTH, TNPUMEHATh €ro B pPELICHUU
reOMETPUUYECKUX U MPAKTHUECKUX 3aad.

Bramets MOHATHSMU MPaBUJIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JUJIMHBI AyTH
OKPY’KHOCTH W paJMaHHOW Mephl yIjia, YMETh BBIYUCIATH IUIOMIAOb KPyra M €ro 4acTei.
IIprMeHATh MOTyYeHHBbIE YMEHHSI B TPAKTUYECKHUX 3a/1a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETPUU (QHUTYp, TPUMEHSTH JBIKEHHS TUIOCKOCTH B
MPOCTEHUIINX CIyYasiX.

[IprMeHATh MONMy4YeHHbIE 3HAHMS HA MPAKTHKE — CTPOUTb MAaTEMAaTHYECKUE MOAETH IJIs
3a/1a4 peasbHON JKU3HU U TPOBOJUTH COOTBETCTBYIOLINE BBIYUCICHUS C IPUMEHEHUEM TTO100Us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSICh, T7Ie HEOOXOANMO, KAJIbKYJIATOPOM).
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