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IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3ZelIOB INKOJIBHOM MAaTEMaTUKHM, HMMEIOLIUM CBOCH LIECNIBIO
o0ecrneynTh n3y4eHne CBOICTB U pa3MepoB (PUTyp, UX OTHOLLIECHUH U B3aUMHOE PacloIOKEeHUE, OIMPaeTCs Ha
JIOTUYECKYIO, JOKa3aTeJIbHYI JIMHMIO. L[EHHOCTb M3yyeHHs TI'€OMETPUM Ha YpPOBHE OCHOBHOI'O OOILEro
00pa30BaHMs 3aKJIOYaeTCs B TOM, YTO OOY4YaIOLIUICSd yuyUTCS HPOBOIUTH JOKA3aTelbHbIE PACCYXKACHUS,
CTPOUTH JIOTMUECKHUE YMO3AKIKOUYEHHMsI, JIOKA3bIBaTh MCTHUHHbBIE YTBEPXKIECHUS U CTPOUTH KOHTPIPUMEpPHI K
JIOXKHBIM, IPOBOJUTH PACCYXJIEHUS «OT MPOTUBHOIO», OTIMYATh CBOWCTBA OT IPU3HAKOB, (HOPMYIMPOBATH
oOpaTHbIE YTBEPKICHUS.

Bropoi 1enbro n3y4eHus reOMETpUU SIBIIIETCS UCIIOJIb30BaHNE €€ KaK NHCTPYMEHTA IIPU PELICHUN KaK
MaTeMaTHYECKUX, TaK M MPAKTUYECKUX 33/a4, BCTPEUAIOIIUXCA B pealbHOM ku3HU. OO0yJaromuiicss JoKeH
HAY4YUTBHCS ONPENEIUTh FeOMETPUUECKYI0 (PUTYpy, ONHUCATh CIOBAaMHU JAHHBIM 4epTEX WM PUCYHOK, HAUTH
IUIOINAAb 3€MENIbHOTO Y4acTKa, PACCUUTATh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO Kalels Uik Tpedyemble
pasmepsl rapaxka Ajs aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAs JMHUA B H3YyYEHHUU
reometpui. [Ipu pemennn 3agad NpakTHIECKOTO XapaKTepa 00yJalonIHiics yYUTCS CTPOUTh MaTeMAaTHIECKHE
MOJIEJIHM PEaIbHBIX KU3HEHHBIX CUTYallMi, IPOBOAUTDH BBIYMCIICHUS U OLICHUBATh aJ€KBaTHOCTD I1OJIy4EHHOTO
pe3yJibTara.

KpaiiHe Ba)kxHO NMOJYEPKUBATH CBA3M I'€OMETPUM C IPYTUMHU Y4YEOHBIMH IpeIMETaMu, MOTHBHPOBATH
UCTIOJIB30BaTh ONPEACTICHUS T€OMETPUIECKUX (PUTYP M TOHATUH, AEMOHCTPUPOBATH MPUMEHEHHE TTOTYIEHHBIX
yMeHul B GU3UKe U TEXHUKE. DTU CBA3U Hanbouiee spko BUAHBI B TeMax «BekTopsl», « Tpuronomerpuueckue
cooTHolIeHus», «Meton koopauHaT» U «Teopema IIudaropar.

VYuebubiii kypc «l'eomeTpus» BKIIOYAET CJIEIYIOIIME OCHOBHBIC pa3fieibl  COIEpIKaHUS:
«['eomerpuueckue ¢GuUrypsl M HX CBOHCTBa», «/3MepeHHE TreoOMEeTpUYECKHX BEIMUUH», «/lekapToBbI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekTopel», «/IBrxkenus niaockoctny, «l[IpeodbpazoBanus noao0usi».

Ha uszyuenue yuebHoro xypca «l'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 ydaca B
Heneno), B 8 kimacce — 68 yacos (2 yaca B Hefleq0), B 9 kiacce — 68 dacoB (2 yaca B HEJCIIO).



COJAEPKAHUE OBYYEHUA
7 KVIIACC

HauvanpHele noHATHa reometpun. Todka, mpsimasi, OTPE30K, JIyd. YTos. Buasl yrios. BeprukaibHbie u
CMeXHbIe yribl. buccekrpuca yria. JIomanas, MHOTOyroibHuK. llapamnenbHOCTh UM NEPIEHIUKYISIPHOCTD
IPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cHUMMETpuH. llpumepsl cuMMETpuM B
OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOIIbIO IMPKYIs M JuHelku. TpeyrosnbHuk. BbicoTta, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOepEeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U IPU3HAKU paBHOOEIPEHHOT0 TPeyroyibHuKa. [Ipu3Haky paBeHCTBA TPEYroJIbHUKOB.

CpolicTBa M NpHU3HAKW NapauleabHBIX OpsiMblXx. CyMMa yrjaoB TpeyrojibHUKa. BHelIHue yribl
TPEYroJIbHUKA.

[TpstmoyronbHbIN TpeyronbHUK. CBONCTBO MeIMaHbl MPSMOYIOJIBHOTO TPEYroJbHUKA, MPOBEIEHHON K
runorenyse. [IpusHaku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B
30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O UIMHE JIOMaHOMU, TeopeMa O
OoJibiieM yrie u 00MbIIei CTOpoHe TpeyroiabHuKa. [lepneHauKymnsp u HaKJIOHHAs.

I'eomeTprueckoe MecTo TO4YeK. buccexkrpuca yriia m CepeJUHHBIA INEPHEHIUKYIAP K OTPE3Ky Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTB U KpYT, XOp/ia U IMaMeTp, UX CBOMCTBA. B3anMHOE pacrosoKeHue OKpyKHOCTH U NPSAMOM.
KacarenpHasts u cexkymas K OKpyXKHOCTH. OKpYyKHOCTb, BIHCaHHas B yroj. BrucanHas M omucaHHas
OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronbpHuku. [TapamienorpaMm, ero npu3Haky U CBOKWCTBA. HacTHBIE CiIy4yau MapauieIorpaMMOB
(IPsIMOYTOJIBHUK, POMO, KBaJpaT), X MPU3HAKU U CBOWCTBA. Tpanenus, paBHOOOKas Tparnewus, e€ CBOHCTBa U
npusHaku. [IpsmoyronpHas Tpanenus.

Meton ynBoenumst Menuanbl. llenTpanpHas cummerpus. Teopema @aneca u  Teopema o
IIPONOPLUMOHAIBHBIX OTPE3KaxX.

Cpennve TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyroiabHUKOB, K03 duiuent nogodus. [Ipuznaku nmompobust TpeyroyibHUKOB. [IpumeHenue
000U MPH pEeIIeHUH MPAKTUYECKHX 3a/1a4.

CpoiictBa 1uIomaneil reomerpuueckux ¢uryp. @Dopmyiabl  Au8  IUIOMIAAM  TPEYroJIbHUKA,
napaienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX (QUTYD.

Brruncnenue niomaaei TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3ajay.

CuHyc, KOCHMHYC, TaHI€HC OCTPOro yIjla HpsMOYTOJIBHOTO  TpeyrosbHuka. OcCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnycanHbple M LEHTpalbHBIE YIUIBI, YIOJl MEXKIY KAacaTebHOM M XOPAOW. YTJbl MEXIY XOpJIaMH M
CEKyIIMMHU. BrincaHHbple M ONKCaHHBIE YETHIPEXYTOJBHUKH. B3auMHOE paclonokeHue OBYX OKPYKHOCTEH.
Kacanue okpyxHocTteit. OOmue kacateabHbIE K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TanreHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMyIIbI
IPUBEJCHHUS.

Pemenue tpeyronpHukoB. Teopema KOCUHYCOB M TE€OpEMa CUHYCOB. PellleHne ImpakTHYecKUX 3ajad ¢
UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [Togodre cOOTBETCTBEHHBIX JIEMEHTOB.



TeopeMa 0 IpPOU3BENCHUU OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB CEKYLIUX, TEOpEMa O
KBaJlpaTe KacaTelbHOM.

BekTtop, mimHa (MOaysb) BEKTOpAa, COHAIPABIEHHBIE BEKTOPBI, MPOTHUBOIOJOKHO HaIlpaBJICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluu HaJl BeKTOopaMmu. PasznokeHne BekTopa
0 JIBYM HEKOJUIMHEapHbIM BekTopaM. KoopanHarel BekTopa. CKalsipHOE NPOM3BEJIECHUE BEKTOPOB,
IIPUMEHEHHUE JJI HaXO0XKICHUS JJINH U YIJIOB.

JlexapToBbl KOOpPAMHATBI HA IUIOCKOCTU. YPaBHEHUS NPSIMOM M OKPYKHOCTM B KOOpJAMHATAX,
IIEPECEYCHUE OKPYKHOCTEN U MPAMBIX. MEeTO KOOPANHAT U €ro MPUMEHEHHUE.

IIpaBunbpHBIE MHOTOYTOIBHUKH. JJIMHA OKPYKHOCTH. I'pafgycHas u paaraHHas Mepa yrila, BBIYUCICHUE
JUIMH IyT OKpy>kHOCTed. Ilnomanp kpyra, cektopa, CerMeHTa.

JIBIDKEHUSI IUIOCKOCTH ¥ BHYTPEHHHE CHMMETpUH GHUryp (3JIEMEHTapHbIE IPEICTaBICHUS).
[TapannensHbii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«"EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTATBI OCBOCHHS MPOTPaMMbl y4eOHOTO Kypcea «I eoMeTpus» XapaKTepU3yOTCs:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K TMPOILUIOMY U HACTOAIIEMY POCCUUCKOM MaTeMaTHUKHU, LEHHOCTHBIM
OTHOLLIEHUEM K JOCTHKEHUSM POCCUIUCKMX MAaTEMaTHKOB M POCCUKWCKOM MaTeMaTM4eCKOM IIKOJIbI, K
HCTIOJTb30BAHUIO ATHX JOCTHKCHHI B PYTUX HAYKaX M MPUKJIAJHBIX chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBITOJIHEHHIO OOSI3aHHOCTEH Tpa)kIaHUHA W pealin3alliyl ero Mpas, NPECTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SBICHHM, IMPOLEAYp I'Pa)IaHCKOIrO
oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHUIO ITHUYECKUX MPOOJIeM, CBSI3aHHBIX C
MPaKTUYECKUM IIPUMEHEHUEM JOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-3TUUECKUX TPUHIUIIOB B
JIESITEIBHOCTH YYEHOTO;)

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE y4acTHUE B PEIICHUU NPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIPaBIEHHOCTH,
OCO3HAHHEM BAXHOCTHU MaTeMaTH4YecKoro oOpa3oBaHUs Ha MPOTHXKEHUH BCEH MKU3HU JJS YCHEIIHOMN
po(heCCHOHANLHOM ACSITETLHOCTH ¥ PA3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHIMBUyaTbHOU TPAeKTOPUH 00Pa30BaHMSI U )KU3HEHHBIX IJIAHOB C YYETOM JTMYHBIX HHTEPECOB
U OOILECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAJILHOMY U 3CTETUYECKOMY BOCIPHUATHIO MAaTEMaTUUYECKUX OOBEKTOB, 3a/1ad,
pELIeHUH, pacCyKICHHM, YMEHUIO BUAECTh MAaTEMAaTUYECKNUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIlel B JAEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MpEACTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX DPAa3BUTHS YEJIOBEKA, MPUPOJBl M OOIIECTBa, MOHUMAHHUEM MaTEeMaTHUYECKOH HayKu Kak
chepbl UYETOBEUYECKON IEATENbHOCTH, JTAloB €€ pPa3BUTHS U 3HAYMMOCTH JUISl PAa3BUTHUS [MBHIM3ALINU,
OBJIQJICHHEM SI3BIKOM MAaTEMAaTUKU U MAaTEMAaTUYECKON KYJIbTYPOU KaK CPEACTBOM MMO3HAHUS MHUPA, OBJIAJICHUEM
MPOCTEUIIMMH HaBbIKAMU MCCIIEI0BATEIbCKON EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMUpPOBAHHE KYJBTYPbl 310POBbI M 3MOLMOHAJIBLHOIO
Osaromostyqus:

TOTOBHOCTHIO MTPUMEHSTh MaTEMAaTUYECKHE 3HAHUS B UHTEpEcax CBOETO 3/10pPOBbs, BEIECHUS 37J0POBOTIO
oOpa3a Xu3HH (30pOBOE MUTAHKE, COATAaHCHPOBAHHBIA PEKUM 3aHATUN M OTHAbIXA, peryisipHas Gpuznueckas
AKTUBHOCTbH), CQOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOro ke
npaBa APYyroro 4ejaoBeKa;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MAaTeMaTUYeCKUX 3HAHUM I pelleHus 3a1a4 B 00JaCTH COXPAHHOCTH
OKpY’Karolllel cpebl, MJIaHUPOBAHUS MOCTYIKOB M OLEHKU WX BO3MOKHBIX MOCIEACTBUM ISl OKpYXKarouei
Cpelbl, 0CO3HAHHUEM TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

8) axanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMATbHOM M IPUPOAHOM Cpeabl:

FOTOBHOCTBbIO K JCHCTBUAM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH Yepe3 MPaKTUUYECKYIO0 NEATebHOCTh, B TOM YHCJIE YMEHHE YYUTHCA Yy APYTUX JIIOJEH,
npHOOpETaTh B COBMECTHOU JIEATEILHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMITETEHIIUHU U3 OIbITAa IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHM, B TOM 4YHCIe (POPMYJIHPOBATH HJACH, MOHSTHS,
TUIOTE3bl 00 00BEKTaX U SBIEHUSX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABAThH Ae(PUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, MIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPHHUMATh CTPECCOBYIO CHTYAIMIO KaK BBI3OB,
TPeOYIOMM KOHTPMED, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U JEHCTBUSA, (OPMYITHPOBATh U OIICHUBATH
PHUCKH U MOCIECTBUS, GOPMUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIe NeliCTBUS



Ba3oBrble JJornueckue aeicTBu:

BBIABIISITh M XapaKTepU30BaTh CYILECTBEHHbIC NPU3HAKM MATEeMaTHYECKUX OOBEKTOB, IOHSATHIH,
OTHOILIEHUH MEX1y MOHATUAMH, (OPMYIMPOBATH ONPEAEICHUs IOHATUH, YCTaHABJIMBATh
CYIIECTBEHHBIH MpPHU3HAK KiAcCH(PHUKALKMK, OCHOBAaHHMSA Ui OOOOINEHUS W CpaBHEHHUS, KPUTEPUH
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (POPMYIUPOBATh U IPE0OPa30BLIBATE CYXKACHUS: YTBEPAUTECIbHBIC H OTPUIATEIbHbIC,
€/IMHUYHbIC, YaCTHBIE U 00IIHE, YCIOBHBIC;

BBISIBJIITh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U NPOTUBOpEYMs B (akTax, JaHHBIX,
HAOJMIOAECHUAX M YTBEPXKIEHUSX, NpEJlaraTb KPUTEPUM JUIsl BBIABICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JIeJIaTh BBIBOJIBI C UCIIOIb30BAaHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U UHAYKTUBHBIX YMO3AK/IIOUECHUH,
YMO3aKJIIO4YEHHUH 110 aHAJIOTUH;

pa3duparh JOKa3aTEIbCTBA MaTEMAaTUUYECKUX YTBEPXKACHUN (IIpsIMbIE U OT NMPOTHUBHOIO), IPOBOJIUTH
CaMOCTOSITENIbHO HECIIOKHBIE JI0KA3aTEIbCTBA MAaTEMAaTHUECKUX (haKTOB, BEICTPAMBATh APTyMEHTAIIHIO,
IPUBOAUTH IPUMEPBI U KOHTPIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYXKIECHUS;

BBIOMPATH CIIOCO0 perieHus yaeOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS, BBIOMPAThH
HauboJee MOAXOAAIUI C yUETOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBrble ncciienoBareLCcKHue AeiiCTBHUA.

UCTIOJIB30BaTh BOIMPOCHI KaK MCCIIE0BATEIILCKAN MHCTPYMEHT MO3HAaHUsSA, (POPMYIUPOBATH BOIIPOCHL,
duKcHpyOIUe TPOTHBOPEUHE, MPOOJIEMy, CAMOCTOSTEIIBHO YCTaHABJIMBATh HMCKOMOE W JIAHHOE,
(GbopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

MPOBOAMTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECIIOKHBIH SKCIIEPUMEHT, HEOONbIIOe
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYeCKOr0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB
MEXIy COOO0M;

CaMOCTOATENILHO (POPMYJIMPOBATH 00OOIIIEHHS 1 BBIBOJIBI 110 PE3YJIbTaTaM POBEAEHHOTO HAOIFOICHUS,
UCCIICIOBaHMSI, OLICHUBATH JJOCTOBEPHOCTb MOJIYYCHHBIX PE3YJIbTATOB, BBIBOJOB M 000OIICHHIA;
IMPOrHO3UPOBATH BO3SMOXKHOC PA3BUTHC MTPOLECCA, 4 TAKIKC BBIIBUT'ATh ITPCAIIOJIOKCHUA O €0 pa3BUTUHN
B HOBBIX YCJIOBUSAX.

Pabora ¢ nnpopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIIMH, TaHHBIX, HEOOXOIUMBIX JUIsI peUICHUs
3aJ1a4H;

BbIOMpaTh, AHATU3WPOBATH, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HHPOPMAIMIO DPABIAYHBIX
BUJIOB U (hOpM TMpeIcTaBICHUS;

BBIOMpATh (hopmy mpeAcTaBiaeHUS HHGOPMAIMM U WUIIOCTPUPOBATH pPEIIaeMble 3a7adyd CXEMaMHU,
JIuarpaMMmamu, HHOU rpaduKoi U UX KOMOMHAIUSIMU;

OIICHUBATh HAAEKHOCTh HMHPOpPMAIMK TIO KPHUTEPUSM, MPEIJIOKEHHBIM  YUYUTETEM WM
chopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelcTBHA:

BOCIIPHHUMATH U ()OPMYITHPOBATH CYXKJIEHHUS B COOTBETCTBUH C YCIOBHSAMH U LEISIMHA OOIICHUSI, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMChMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS
10 XO/y peIIeHUs 3a/1a4, KOMMEHTUPOBATh MOJYYECHHBINH Pe3yibTaT;

B X0Jie OOCYXICHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBI, MPOOJIEMBI, peraeMon
3a]aui, BBICKA3bIBATh HJICH, HAICJICHHBIC HA TIOMCK PEIICHHsI, COIOCTABISATH CBOU CYKICHHUS C
CYXJIEHUSIMH JIDYTMX YYacTHHUKOB JHajiora, OOHapyXWBaThb Da3IM4Yh€ W CXOJACTBO IO3UIHHA, B
KOPPEKTHOH popme hopMyITHpOBATH pa3HOTIACHS, CBOU BO3PAKEHUS;

IPECTaBIATh PE3YAbTAThI PEIICHUS 3a]]auH, SKCIIEPUMEHTA, UCCIIE0BAHUS, IPOEKTA, CAMOCTOSTENIEHO
BBIOMPATh (OPMAT BBICTYIJICHUS C YUETOM 3aj1ay MPE3eHTAIUN 1 OCOOCHHOCTEH ayIuTOPHH;
MOHMMATh W WCIIOJIb30BaTh MPEUMYIECTBa KOMAHIHOW M WHAMBHIYATbHON pabOTHI MpH pEIIeHUN
y4eOHBIX MaTeMaTHUECKUX 3a/1ad;

OPUHUMATh 1€JIb COBMECTHOM JEATENIbHOCTH, IJAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paboTHI,
pacrpenenaTs BHIbI padoT, JOTOBAPHBATHCSA, 0OCYKIAaTh MPOLECC U pe3ylbTaT padoThl, 0000IIATH
MHEHUS HECKOJIbKHX JIFO/ICH;

y4acTBOBATh B TPYNIOBHIX (popmax paboThl (0OCYkaAeHUS, OOMEH MHEHHMSIMHU, MO3TOBBIC IITYPMBI U
JPYyTHUE), BBHIIOIHATH CBOIO 4YacTh pabOTHl M KOOPIMHHUPOBATH CBOU JAEHCTBHS C IPYTMMHU UYJICHAMH



KOMaH/Ibl, OIIECHUBATh KaY€CTBO CBOETO BKJIa/1a B OOIIUM MPOAYKT 110 KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.

PerJIﬂTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁm,le JelCcTBUS

Camoopranmu3anus:
® CaMOCTOSTEIbHO COCTABIISATH IUIAH, aJTOPUTM pEILIeHMs 3aJaud (UM €ro 4acTh), BRIOMpaTh CHOCo0
pelieHus ¢ y4€TOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yuéTOM HOBOM HHOpMAIIHUH.
CaMOKOHTPOJIb, IMOLUMOHAIbHBII UHTEJJIEKT:
e BIaIeTh CIOCO0AMM  CaMOINPOBEPKH, CAMOKOHTPOJS TpolLecca M pe3ylibTaTa  pelieHus
MaTeMaTU4YeCKOU 3a/1a4uu;
® TPEIBUJAETHh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PELICHUU 3aJl1a4d, BHOCUTh KOPPEKTHUBHI B
JESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OIIMOOK, BBISIBIICHHBIX TPYTHOCTEH;
® OIEHUBATh COOTBETCTBUE pE3yJibTaTa JEATEIBHOCTH MOCTABICHHOW LIETU U YCJIOBUSM, OOBICHATH
MPUYMHBI JOCTHXKEHUS HIIM HEJOCTHKEHUS LIEJIH, HAXOIUTh OIIMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY.

NNPEJIMETHBIE PE3YJIBTATDBI

K koHIty 00y4eHHs B 7 Kjacce 00yJarOIIHIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC PEe3yIbTaThI:

Pacnio3naBaTh W3y4YeHHBIE Te€OMETpUUYECKUE (UTYpBI, OMpeneisITh UX B3aUMHOE pPACIIOJIOKECHHE,
n300pakaTb TeOMETpPUYECKUEe (DUTYpHI, BBIMOJIHATH YEPTEXKH MO YCIOBHIO 3a1ayu. M3MepsaTh JIMHEWHbIE U
YIJIOBbIE BEJIMYUHBL. PenaTh 3ajaui Ha BBIYMCICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenats rpyOyr0 OIEHKY JHMHCHHBIX M YTJIOBBIX BEIUYHH TPEAMETOB B PEATbHOW JKU3HH, Pa3MEpOB
NPUPOIHBIX 00BEKTOB. Pa3znuuaTth pa3mMepsl STUX 00BEKTOB MO MOPSIKY BEIMYUHBL.

CTpouTh 4epTEkKHU K TEOMETPUUECKHUM 3a]a4aM.

[Tonb3oBaTbcs NpHU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, MCIOJb30BaTh IMPU3HAKA M CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

[IpoBOIUTH TOTUUYECKHUE PACCYKIEHHS C UCTIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThbcsl TMpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJILHUKOB, CBOMCTBOM MEIHMAHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/a4.

OnpenensaTb NapajuleNbHOCTh HPSIMBIX C TOMOILIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CeKyllasl.
Onpenenars NapaiebHOCTh MPSAMBIX C TOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJJTHOM IPSIMOi 10 TOUEK
JIPYrou MpsiMOM.

Pemartp 3amaun Ha kiieT4aroii Oymare.

[IpoBOIUTH BBIYMCICHHUS] W HAXOJUTh YUCIOBbIE W OYKBEHHBIC 3HAYCHHs YIJIOB B T€OMETPHYECKUX
3a/1a4ax ¢ UCIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJILHUKOB, CBOMCTB YTJI0B, 00pa30BaHHBIX
MpU TIEPECEUCHUU JBYX MapaUIeNIbHBIX MPSIMBIX CeKyled. PermaTe mpakThyeckue 3aadyd Ha HaXO0XKJICHHE
YTJIOB.

Bnanerp mNOHSTHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh ONpeleNsiTh OHCCeKTpucy yria u
CepEeIMHHBIN NMEPIEHIUKYIISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOYEK.

DopMyIUpPOBaATH ONPEETICHHS OKPYKHOCTHU U Kpyra, XOpAbl U AMaMETpa OKPYKHOCTH, MOJIb30BaThCs UX
CBOMCTBaMH. YMETh MPUMEHSTH 3TH CBOMCTBA MPU PEIICHUH 3a/a4.

Bnanerp moHsTHEM ONHCAaHHOM OKOJIO TPEYroJbHUKAa OKPYKHOCTH, YMETh HAaXOAWUTh €€ LEHTP.
[Tonb3oBatbest (hakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJJTHOM TOUKE, H O TOM,
YTO CEepeUHHBIE NEPIICHIUKYIISAPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKe.

Bnaners moHsiTHeM KacaTeNbHOM K OKPYXHOCTH, IOJb30BATHCS TEOPEMOM O MEPHNEHIUKYISIPHOCTU
KacaTeJbHOM U pajunyca, MPOBEAEHHOTO K TOUKE KacaHusl.

[Tonb30BaTbcs MPOCTEHIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh UX MPAKTUYECKUU CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPHUECKUE TTOCTPOSHUS C TIOMOIIBIO IIUPKYJIS U TUHEHKH.

K koHIty 00ydenus B 8 ki1acce 00yJaromuiics MOIYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTHI, 0JIb30BATHCS X CBOWCTBAMU IPU
pelLIEHUN TeOMETPUYECKUX 3a]1aY.

[TpuMeHsTh CBOMCTBA TOUKHU NIEpPECEUCHUsI MEIUaH TPEYrojbHUKA (LIEHTpa Macc) B PELICHUH 3a/ay.



BraneTts noHsATHEM CpeHEN JIMHUN TPEYTrOJIbHUKA U TPANelMK, IPUMEHITh UX CBOWCTBA IIPU PELICHUN
reomerpuueckux 3aznad. [lomp3oBarbes Teopemon Paneca U TEOPEMOM O IPONOPLHUOHAIBHBIX OTpE3Kax,
MPUMEHSATDH UX JJI PEUICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsTh IPU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tonb3oBatbes Teopemoiil [ludaropa g perieHus reoMeTpuyecKuxX U MpakTuyeckux 3agad. CTpouthb
MaTEMaTUYECKYl0 MOJEIb B IPAKTUYECKMX 3aJa4ax, CaMOCTOSITENbHO JejaTb YepTEX U HaXOIUTh
COOTBETCTBYIOIIUE JIJINHBI.

Brnagers nmoHATHSMM CHMHYCA, KOCMHYCa M TaHI€HCAa OCTPOrO YIja MpsSMOYIOJIbHOTO TPEyToJIbHUKA.
[Tonb30BaThCs 3TUMH MOHATUSAMMU JIJIS1 PEILICHUS IPAKTUYECKUX 3aa4.

Bbraucnare (pa3auuHbIMU CcIOCO0aMM) TUIOINAAb TPEYTOJIbHUKA W IUIOIAAM MHOTOYTOJIBHBIX (HUTyp
(Monb3ysich, rie HEOOX0IUMO, KATbKYIATOPOM). [IpUMEHSITh MOTy4eHHbIE YMEHUS B IPAKTHUECKUX 33/1a4ax.

Bnagers MOHATHSAMHU BIMCAHHOTO M LIEHTPAJIBHOIO yIJjla, UCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIax,
yriax MeXAy XopAamH (CEeKYIIMMH) U yIie MeXay KacaTelbHOW W XOpAOH MpHU pEHIeHUH FeOMETPHUYECKHUX
3az1ad.

Brmagetp  MOHATHEM  ONKCAHHOIO  YETBIPEXYTOJIbHUKA, IPUMEHATh  CBOMCTBA  OMMCAHHOTO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[IpuMeHATh OoMy4YEHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MATEMATHUYECKUE MOJIETH JJI 3a/1a4 peaIbHOM
YKU3HU U IIPOBOJUTH COOTBETCTBYIOIINE BBIUMCIICHUSI C IPUMEHEHUEM 101001 U TPUTOHOMETPUH (I10JIb3YSACh,
r71e Heo0X0IUMO, KaIbKYIISITOPOM).

K koHiy o0yuenus B 9 kiaacce 00yJaromuics MOIyYUT CICTYIONIUE TPEIMETHBIE PE3yIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIUU OCTPBIX YTIIOB, HAXOAUTH C UX TOMOIIBIO PA3IMYHBIC JIEMEHTHI
IPSIMOYTOJIBHOTO TPEYroJIbHUKA («pELIEHUE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). Haxomuts (¢ momouibro
KaJbKYJIATOPA) AJTUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAYCHHI.

[Tonp3oBatbess (hopMynamMu TPHUBENEHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM  JIJIS
HAXO0KJICHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUYECKUMHU BETUYNHAMMU.

Hcnonp30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JUIsl HAXO0XK/IEHUS Pa3JIMYHbIX 3JIEMEHTOB TPEYrojbHUKa
(«pelieHue TPEyrolbHUKOBY), IPUMEHSTh UX MPHU PEHICHUH FT€OMETPHUECKUX 3a7au.

Brnaners monaTusiMu mpeoOpa3zoBaHUsS MOA00Ms, COOTBETCTBEHHBIX JJIEMEHTOB TOJIOOHBIX (UTYP.
[Tonp3oBaTbest cBOMCTBaMU 1MO100US MPOU3BOJIBHBIX (DUTYpP, YMETh BBIYMCIATH JJIUHBI U HAXOIUTH YIIIBI Yy
noo0HbIX uryp. IIpuMeHsATH CBOMCTBa MOAOOMS B MPAKTHMUECKUX 3a7adax. YMETb HNPUBOJUTH MPUMEPHI
HOJOOHBIX (PUTYp B OKpPY’KAIOIIEM MHpE.

[Tonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IMPOU3BEJIEHUU OTPE3KOB CEKYIIMX, O
KBaJlpaTe KacaTelbHOM.

[Tonb30BaThbcs BEKTOpaMH, MOHMMATh MX TN€OMETPUYECKHM M (DU3MUECKUH CMBICH, NMPUMEHSTh UX B
pELIeHUH TeOMETpUUYeCKHX M (uznueckux 3aaad. IIpuMeHsTH CKalspHOE NpPOM3BEIEHUE BEKTOPOB IS
HaXO0X/I€HUs JJIMH U YIJIOB.

ITosp30BaTbcs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 B PEIICHUH I€OMETPUYECKUX U
IMPAKTHYECKHX 3ajau.

Bnazners NOHATUSAMU NPaBUIBHOIO MHOTOYT'OJIBHUKA, JUTMHBI OKPYXHOCTH, JUIMHBI YT OKPYXKHOCTH U
paAraHHON Mephl YIJla, YMETh BBIUUCIATH IJIOWAAb Kpyra U ero yactei. [I[puMeHsTh mony4yeHHble YMEHUS B
IIPAKTUYECKUX 3a7auax.

Haxomuth ocu (MM LIEHTPHI) CUMMETpUHU (UTYp, MPUMEHSATh ABM)KEHUS IUIOCKOCTH B MPOCTEUIINX
CIIydasix.

[TpuMeHsTh MoJTydeHHbIe 3HAHUSI Ha IPAKTHKE — CTPOUTh MaTeMaTHYEeCKHe MOJEIH AJIs 3a71a4 PeaibHOM
KHU3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM IM0J00us M TPUTOHOMETPHUYECKUX
GyHKIMH (1TOJIB3YACh, TI€ HEOOXOAUMO, KAIbKYISITOPOM).



