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HHOACHUTEJIBHAA 3AIIMCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIINUNA CBOEH
LEJIbI0  00ECIeYNUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLIEHMH M B3aUMHOE
pacroIoKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYI JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro o0pa3oBaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Btopoii nenpro u3ydeHuss TeOMETPUH SBIISETCS UCIIONIB30BaHUE €€ KaK MHCTPYMEHTa IIPU
pEIICHNN KaK MaTeMaTH4YeCKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
Ku3HU. OOydaroluiics NODKEH Hay4YMThCS OIPENeNIUTh T'€OMETpUYECKYo (urypy, omucarb
CJIOBaMH JIAHHBIM YEPTEX WM PUCYHOK, HAWTH IUIOLIAJb 3€MEIBHOIO Y4acTKa, pacCUMTaTh
HEOOXOAUMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTEIbHAS JIMHUS B U3YYCHUM I'€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOYyYaroIIMMHCS  y4UTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEalIbHbIX JKU3HEHHBIX CHUTyallMi, MpPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJICKBATHOCTb [TOJIy4EHHOT'O pe3yibTara.

KpaiiHe BaHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYIMMHU Y4eOHBIMM IpeIMETaMHu,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACJCHHS  IEOMETPUYECKUX  (GUryp U MOHSATHH,
JIEMOHCTPUPOBATH MMPUMEHEHHE MOJTYYCHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. JTHU CBSI3U Hanboee
ApKO BUIHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cooTHOIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebublit kypc «['eomeTpus» BKIIIOYACT CIEAYIOIIME OCHOBHBIE PA3/ieNbl COJEpIKAHUSA:
«l'eomerpuueckue ¢Gurypsl M UX CBoOiicTBay, «l3MepeHHe TIeOMETpUUECKUX BETUYHHY,
«/lexapToBBl  KOOpAWMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B Helem0), B 9 kinacce — 68 yacoB (2 Jaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHple nmonsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yron. Bunpbsl yrios.
BeprukansHple UM CMexHBIE yrubl.  buccekrpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpuH. [IpuMepbl cuMmMeTpun
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOIIbIO LMPKYIsl M JuHelku. TpeyronbHuk. Beicora,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NpHU3HAKM PABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajieNbHbIX NpsiMbix. CymMma YIiioB TpeyrojbHUKa. BHeniHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MEAMAHBl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
OpoBeNEHHOW K runoreHys3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMmoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B T€OMETpHUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0NbLIeH CTOpoHe TpeyroyibHUKa. [lepneHIuKyIsp 1 HaKJIOHHAS.

I'eomerpuyeckoe MeCcTO TO4YEK. buccexkrpuca yrina W CEpeAVHHBIM INEPHEHIUKYISIP K
OTPE3KY KaKk F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMeTp, MX CBOMICTBa. B3amMHoOe pacrnosiokeHue
OKpYXHOCTH M npsMoil. KacarenbHas n cexymas K OKpyXHOCTU. OKpYyHOCTb, BIIMCaHHAs B
yroJ. Biucannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerslpéxyronbHuku. llapamnenorpamM, ero mpusHakd U CBOMCTBA. YacTHbBIE cily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema daneca m teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPeYrojabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue TpeyroapHUKOB, Kod(pduimentT nomaodus. [lpusnaku mogoOust TPEyroJbHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTHYECKUX 3a/]1a.

CgoiicTBa miomanaeil reomerpudeckux ¢uryp. dopmynsl A IUIOMIAAN TPEYrONbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH Mo100HBIX GUTYp.

Brruncnenue miomaaei TpeyroabHIKOB U MHOTOYTOJIbHUKOB Ha KJeTuyaTol Oymare.

Teopema Ilucdaropa. IIpumenenue Teopemsl Iludaropa mpu permeHuN NPaKTUYECKUX
3azad.

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIja MpsSMOYIOJbHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

BnucanHbIE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpAOW. YTIbl MEXKAY
XOopAaMM UM CEeKylMMH. BrnucaHHble W oOnucaHHbIE UYETBIPEXYTOJIBHMKH. B3aumnoe
pacmoyiokeHue AByX OKpyxkHocted. Kacanme okxpyxHocteit. OOmme KacarelbHbIE K JBYM
OKPYKHOCTSIM.

9 KUIACC



Cunyc, xocunHyc, TaHreHc yriaoB or 0 nmo 180°. OcHOBHOE TPUIOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne tpeyroabHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PermieHnue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[TpeoOpazoBanue nonobus. [Togodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEAEHNN OTPE3KOB CEKYIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO
HAIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 JBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkanspHoe Mpou3BeIeHUE BEKTOPOB, IPUMEHEHUE /711 HaX0XKIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HA IIJIOCKOCTH. YpaBHEHUS TMPsIMOW U OKPYXKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPYKHOCTEN U NPSIMbIX. MeTO1 KOOPAMHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JJIMHA OKpYXKHOCTHU. ['pajlycHas u pajiuaHHas Mepa yria,
BBIUKCJICHHE JUIMH OYyT OKpykHOCTe. [Inomane kpyra, cekTopa, cerMenra.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETPHUH (PUryp (37€MEHTapHbIE IPEICTABICHHUS ).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHHS MpOrpaMMbl y4deOHOTO Kypca «l eomerpusi»
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOALIEMY POCCHMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKJIaHCKoOe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBHIMIOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITHUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIAIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HH JIJIs1 YCTIIETHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUA:

OpUEHTAIINEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS LIMBUIN3ALIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEIOBATENIbCKOM JIEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAIBHOIO 0JIArONOJIY M

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATHH U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OIMMOKY U TAKOTO K€ MpaBa IPyroro 4eiIoBeKa;

7) IKoJI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIMEN Ha MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelieHus 3ajad B 001acTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPY>KaIOIIEH cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJIOTHYEeCKHX
npo0JieM U ImyTel UX peleHus;

8) ajanTanust K HN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIIMICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YKCIIE YMEHUE YUYUTHCS y IPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU U3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOopMyIHpOBaTh UJEH,
MOHATHS, THIIOTE3bl 00 00BEKTaxX M SBICHHSX, B TOM UYHWCIIE paHee HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPeOyIOIUI KOHTPMEp, KOPPEKTUPOBATh MPHUHHUMAEMbIE DPELICHUS U
neicTBus, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

® BBUIBISITh M XapaKTEpU30BATh CYIIECTBEHHBIC NMPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIY MOHATHUAMH, (DOPMYIHpPOBATH OMpPENEICHHs IMOHSATHI,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK Ki1acCU(UKAIIMKU, OCHOBAHUSA JJIsl 000OIICHUS U
CpaBHEHMSI, KpUTEPUH ITPOBOIUMOTO aHAIIN3a;

e BOCIPHUHHUMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, CIUHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBIISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B (PaKTax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSX, MNpPEIJIaratb KPUTEPHH Ui BBISBICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HWCIIOJNIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa3duparh JOKa3aTeIbCTBA MATEMATUIECKUX YTBEPKACHUH (TIpSIMBIE U OT MPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEIbHO HECIOXKHBIE J0Ka3aTelIbCTBA MaTeMaTHYecKuX (PaKTos,
BBICTPAaNWBaTh apryMEHTAlUIO, TIPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 00OOCHOBHIBATH
CcOOCTBEHHBIE PacCyXICHHUS;

e BbIOMpaTh cHoco0 pemieHus ydyeOHOW 3anadyu (CpaBHMBAThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh HanboJiee MOAXOASIIUN C YYETOM CAMOCTOSTEIbHO BbIAECIEHHBIX
KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!

® UCMOJb30BATh  BOMPOCHI  KaK  HCCIEAOBATENbCKUH  MHCTPYMEHT  IO3HaHUS,
(dbopMynHpoBaTH BONPOCH], (PUKCUPYIOIINE IPOTUBOpEUHE, IPOoOIeMy, caMOCTOSTEIbHO
yCTaHaBIMBAaTh WCKOMOE M JaHHOE, (OpMUPOBATH TMIOTE3Y, apryMEHTHPOBATh CBOIO
TIO3HIINIO, MHECHUE;

® T[POBOJIUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECIOXHBIH HKCIEPUMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

® camMoCTOATEeNHbHO  (opmynupoBaTh 000OIIEHHWS ¥  BBIBOABI IO  pe3yibTaTam
POBEIEHHOTO HAOMIO/IEHUs, UCCIEIOBaHUs, OLEHUBATH JIOCTOBEPHOCTH IOJIyYEHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;

® [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, & TAKKE BBIIBUTAThH MPEITOIOKEHHS
0 €ro pa3BUTUH B HOBBIX yCJIOBHSX.



Patora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATh HH(OPMALNIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh opMy npeacTaBieHuss HHGOPMALMU U WUTIOCTPUPOBATH PelIaeMble 3a/1adyu
CXEeMaMH, IuarpaMMaMH, HHOU rpauKoi U MX KOMOWHAIIMSIMH,

OLICHUBATh HAJE&KHOCTh MHPOPMAIMK 1O KPUTEPUSM, NPEIOKEHHBIM yUUTEIIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (pOPMYIHUpPOBATH CYXIEHUS B COOTBETCTBHH C YCIOBUSMHU U LEISIMH
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOK TOYKY 3pPEHHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHUs 3aJaud, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B XO7ie 00CY>KE€HUs 3a7laBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbl, IPOOIEeMbI,
peraeMoil 3a1auu, BbICKA3bIBAaTh MJIEU, HALIEJICHHBIE HA MOUCK PELIEHUS, COMOCTaBIATh
CBOM CY)KJEHUS C CY)KIEHUSMU JPYrUX YYaCTHUKOB JMajora, 0OHapyXuBaTh pa3jinyue
U CXOJACTBO MO3MLIMH, B KOPPEKTHOW ¢opme GOpMyIMpOBaTh pa3HOIJIACUs, CBOM
BO3PAaXKECHHUS;

HpPEICTaBIATh PE3ybTAaThl PELICHUS 3a7ayM, SKCIEPUMEHTa, UCCIECIO0BaHMs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICGHUS C YYETOM 3a/1ad TPE3CHTAlUU U
0COOEHHOCTEHN ayAUTOpUY;

MOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMAaHJHOW U UHIANBUYaIbHON pabOThI IPU
pelIeHnH yueOHbIX MaTEMaTUUYECKHX 3a/1a4;

IPUHUMATD 1I€JIb COBMECTHOM AESTEIbHOCTH, MJIAHUPOBATh OpPraHU3aLMI0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYX/1aTh MPOIECC U Pe3yNIbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00CykaeHUsl, 0OMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U JPYTHUE), BBHIIOIHATH CBOIO YacTh PabOThl M KOOPJUHUPOBATH CBOU JIEHCTBUS
C JIpYT'MMH 4JI€eHAMH KOMAaH[bl, OLIEHMBATh KaYeCTBO CBOETO BKJIaJga B OOMIUI MPOIYKT
10 KpUTEpUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJAECUCTBHUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, aJTOPUTM pelleHus 3agadd (WIM ero 4acTh),
BbIOMpaTh CHOCOO peleHuss ¢ Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHPOBaTh M KOPPEKTHPOBAaTh BAPUAHTBI PELIEHUI C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BIIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJSI MpoIlecca U pe3yabTaTa perieHus
MaTeMaTHYeCKOM 3a7auM;
MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a4a4d, BHOCHUTH
KOPPEKTUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMICHHBIX OIIHNOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OIICHUBaTh COOTBETCTBUE PE3yNbTaTa AEATEIbHOCTU MOCTABJICHHOHN IENU U YCIOBHSIM,
OOBACHATH MPUYMHBI JOCTHIKCHUS WIIM HEJOCTIDKCHUS LIENIN, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.



INPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOyuenuss B 7 kJacce oOydaromMiics MOJYYUT CIEIYIOLIUE MpEeIMETHbIE
pE3yJIbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETPHUYECKHE (UTYpBI, ONpPEACNsATh HUX B3aUMHOE
pacronio’keHne, M300pakaTh T'€OMETPHUECKUE (UTYpBI, BBIIOJIHATH UYEPTEXKHU IO YCIOBUIO
3ajaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEJIWYMHBL. Pemarts 3ajaud Ha BBIYMCIEHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatp rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIIMYHMH MPEIMETOB B PEAbHON KHU3HH,
pa3sMepoB MPHUPOTHBIX 0OBEKTOB. PaznuuaTs pasMepsl ’TUX 0OBEKTOB IO MOPSIKY BETHYHHBI.

Ctpouth 4epTeKH K reOMETPUYECKUM 3a/1adaM.

ITosmp30BaTbcsd NpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MCIIONB30BaTh IPU3HAKH U
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB NIPU PEIICHUH 33/1a4.

IIpOoBONTE JIOTHYECKUE PACCYKIECHUS C UCIIOJIb30BAHMEM I'€OMETPUYECKUX TEOPEM.

[Tosp30BaTbcsd NpU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEACHHOM K THUIIOTEHY3€ IPSMOYIOJbHOIO TPEYroJbHUKA, B PELICHUU
r€OMETPUYECKUX 3a/a4.

OnpenensaTb NapauleIbHOCTh MPSMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSIMOM 10 TOYEK APYroM mpsiMOil.

Pemrate 3amaun Ha KieT4aToil Oymare.

[IpoBOAMTHL BBIYMCIEHUS M HAXOAWUTh YMCIOBbIE M OYKBEHHbIE 3HAUEHUS YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAaHUEM CYMMbBl YIVIOB  TPEYrOJbHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPHU IEPECEUCHUU JBYX MapalesbHbIX
IPSMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a4M Ha HaXOK/JICHUE YTIJIOB.

Bnagets noHsTHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEENSITh OUCCEKTPUCY yTiia
U CEPEIMHHBIN NMEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

DopMynMpoOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
IIOJIB30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 3T CBOMCTBA IIPU PEIICHUH 3a/a4.

Biamers nmoHsATHEM OINMCAaHHOM OKOJIO TPEYIOJbHHUKA OKPYXHOCTH, YMETh HaXOAWUTh €€
neHtp. [lonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MepeceKkaroTcs B
OJHOM TOYKE, MU O TOM, 4YTO CEPEAVHHBIE IEPIEHIUKYISAPB K CTOPOHAM TPEYroOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biamere noHATHMEM KacaTelnbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPHEHANKYJIAPHOCTH KacaTelIbHON U paJnyca, IPOBEAEHHOIO K TOYKE KaCaHMUS.

[Tonp30BaTbCs  NPOCTEUIIMMU  IE€OMETPUYECKMMM  HEPABEHCTBAMH, IIOHUMAaThb HX
MPaKTHYECKUM CMBICII.

IIpoBOINTHE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOIBIO [IUPKYJIS U TUHEHKH.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CIEIYIOLIUE INpEeIMETHBIE
pe3ybTaThl:

Pacnio3HaBaTh OCHOBHBIE BH[IbI YETBIPEXYTOJBHHUKOB, MX JJIEMEHTHI, IOJIb30BATHCS HX
CBOMCTBAMH IIPU PEIICHUH F'€OMETPUYECKUX 3aad.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUEHUS MEIMAaH TPEYrobHUKa (LEHTpa Macc) B
peLICHUH 3a/1a4.

BraneTs noHATHEM CpEelHEN JIMHUK TPEYTOJIbHUKA U TPANELNH, IPUMEHITh UX CBOWCTBA
IIpU pPELICHHH reomerpudeckux 3anad. llomp3oBarbecs Teopemon Paneca um TeopemMon O
MIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PEIICHUS IPAKTUYECKHX 3a]1a4.



[TpuMeHATH MpU3HAKY TOJOO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUYECKUX 3a/1ay.

[Tons3oBatbesi Teopemoit [Iudaropa ans pemieHUs T€OMETPHUECKUX M MPAKTUYECKUX
3aza4. CTpoUTh MaTeMaTHYECKYI0 MOJENb B MPAKTUUYECKUX 3ajadax, CaMOCTOSITEIbHO JENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIMHBI.

Bnaners NoHATHSAMHU CHHYCA, KOCHMHYCa M TaHIE€HCa OCTPOro yria IpPsIMOYTOJIBHOTIO
TpeyroiabHuKa. [1071p30BaThCS 3TUMHU NOHIATUSAMH U1 PEIICHUS IPAKTUUECKUX 3ajau.

Berumcnsate  (pa3nuyHBIMEH - ClIOCO0aMH)  IJIOMAAbh  TPEYroJbHUKA W IJIOMAJH
MHOTIOYTOJIbHBIX ~ (uryp (monb3ysch, I/€ HEOOXOAUMO, KajlbKyinaropoMm). [IpumeHsATh
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECKUX 3a/1a4ax.

Brnagerp NOHATHAMM BIOMCAHHOTO M LIEHTPAJIBHOIO yIja, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXAY XOpAaMu (CEKyIMMHU) U yIile MEXAy KacaTelbHOW U XOpAOH
IIPY PELICHUU T€OMETPUYECKUX 3a/1a4.

Bnaners MOHATHEM ONMCAaHHOTO YETBHIPEXYTOJIBHHUKA, IPUMEHATh CBOWCTBA OIMCAHHOIO
YeThIPEXYTOJbHUKA IIPU PEILICHUH 3a/au.

[TpuMeHsTh NOyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IS
3ajlay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPHH (II0JIb3YSACH, IJ1€ HEOOX0AUMO, KAIBbKYISATOPOM).

K xoniy oOydenuss B 9 kJjacce OOydYarOIMICS MOJYYUT CIEAYIOIIHAE TPEIMETHBIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMM OCTPBIX YIJIOB, HAXOAUTh C HUX IOMOIIbIO
pasnyHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pElIeHHe HPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpA) JJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUMN.

[Tonp3oBaTbest popMysiaMu MPUBEIEHHUS. U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKUMH BEJTUNYHHAMHU.

Hcnonb30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXK/IEHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pEelIeHUuEe TPEYroJbHUKOBY»), NIPUMEHITh UX IMPU PELICHUH T€OMETPHUYECKHX
3az1ad.

Brnaners noHaTusiMu npeoOpa3oBaHus 1Mo100Hs, COOTBETCTBEHHBIX JIEMEHTOB MOI00HBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU 1O00MS TPOU3BOJIBHBIX (DPUTYP, YMETh BBIYUCIIATH JAJIUHBI U
HaXOJUTh YIJibl Y MOJ00HBIX (uryp. IlpuMeHsaTs cBoiicTBa mogo0usl B MPaKTHYECKUX 3aJadax.
YMeTb NpUBOAUTE MPUMEPHI NOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

ITonp30BaTbes TeOpeMaMu O MPOU3BEAECHHUU OTPE3KOB XOpJ, O MPOU3BENCHUM OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IOHMMAaTh HMX TE€OMETPUYECKUH U (PU3NYECKHIl CMBICI,
OPUMEHATh MX B PELICHUH TeOMEeTpUYecKUX U (usznyeckux 3ajgad. [IpuMeHsATH cKalspHOe
IIPOU3BEICHUE BEKTOPOB AJIs1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT HA IJIOCKOCTH, MPHUMEHSTh €ro B pelIeHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Brnagers MOHATHAMHM NPaBUIBHOIO MHOTOYIOJIBHHMKA, JAJIWUHBI OKPYKHOCTH, IJIMHBI JAYTH
OKPYXKHOCTHM M DPaJMaHHOW MEpbI yIJla, YMETh BBIYMCIATH IUIOIIAAbL Kpyra M €ro 4acrei.
[TpyMeHsTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUM (UTYp, IPUMEHATH JABM)KEHUS IUIOCKOCTH B
IIPOCTEHIINX CITydasx.

[TpuMeHATh NOyYyEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJENH AJIs
3aJa4 peajbHON KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHHUEM MO00MS
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I7Ie HEOOX0UMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO 4acos DJIeKTPOHHbIE
Ne | HammeHoBaHue
n/  pasgenoBu teM  Bcer  Konrpoabnnl  IIpakrmyeckn (L ppoBnie)
I HporpaMmb o ¢ paGoTLI e paGoTLI o0pa3oBaTte/ibHbIE
pecypchl
IIpocreiimme
r€OMETPUUYECKHE
Gurypsl 1 BX Bu6mmoteka [JOK
1 CBOMCTBA. 14 https://m.edsoo.ru/7f415e2
N3smepenne e
T€OMETPUUYECKHIX
BCIIMYUH
bubmuoreka [{OK
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e2
€
HapanrensHrere bubnuoreka [IOK
3 [PAMBIC, CyMMa 14 1 https://m.edsoo.ru/7f415e2
yTJIOB o
TpEyroJIbHUKA B
OxpysxHocTs 1 bubnuoreka [{OK
4 XYL 14 1 https://m.edsoo.ru/7f415e2
['eomeTpuuecku o
€ TIOCTPOCHUS =
[ToBTOpEHME, bubnnorexa [JOK
5 00001IcHHE 4 1 https://m.edsoo.ru/7f415e2
3HaHUH e
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 0
ITPOI'PAMME
8 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHmue
n/ | pa3siesioB U TeM Bcer Kourpoabnsl IIpakTnuecku (1 pposrie)
I IporpaMMBb1 o ¢ paGoThHI ¢ paGoTI o0pa3oBaTte/ibHbIE
pecypcsl
YeTpIpE€XYyroJIbHUK bubmmorexa HOK
1 0 12 1 https://m.edsoo.ru/7f417e
18
Teopema Paneca u
TeopeMa o bubmuorexa [IOK
p  !POTOPHHOHATHHET 15 1 https://m.edsoo.ru/7f417e
X OTpE3Kax,
18
MOJO0HBIC
TPEYTOJIbHUKHU
3 ITromans. 14 1 but6mmoreka [IOK
Haxoxnenue https://m.edsoo.ru/7f417e
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IO e 18
TPEYrOJIbHUKOB U
MHOT'OYTOJIbHBIX
¢uryp. I[lnomamu
MoA00HBIX (puUryp
E[;(g);x)i)a " bu6nmoreka [IOK
4 10 1 https://m.edsoo.ru/7f417e
HayaJia 18
TPUTOHOMETPUU -
Vsl B
OKPY’KHOCTH.
Bniucanneie n
OIMCaHHbIC bub6nmoreka [IOK
5 | 4YeThIPeXyrojbHUK 13 1 https://m.edsoo.ru/7f417e
u. KacarenbHble K 18
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEN
[ToBTOpeHwMeE, bubnunoreka LIOK
6 | oboOuieHue 4 1 https://m.edsoo.ru/7f417e
3HAHUH 18
OBUIEE
KOJIMYECTBO
YACOB I10 68 6 0
[TPOT'PAMME
9 KJIACC
KoanuecTBo 4acos JJIeKTPOHHBIE
Ne  HaumeHoBaHue
n/  pasgenoBuTeM  Beer Kourpoanubl | IIpakTuuecku (unbposie)
1 | mporpammu: o e paGoTLI e paGoTLI o0pa3oBaTe/ibHbIE
pecypcsbl
Tpuronomerpus.
Teopemsr bubnmnorexa LIOK
] RocHHycoRH 16 1 https://m.edsoo.ru/7f41a12
CHUHYCOB.
Pemenue =
TPEYTOJIbHUKOB
[TpeoGpa3zoBanue
mo00usI. bubnuotexa [JOK
2  Merpuyeckue 10 1 https://m.edsoo.ru/7f41al12
COOTHOIIICHUS B c
OKPY>KHOCTH
bubmuorexa [JOK
3 Bekropsr 12 1 https://m.edsoo.ru/7f41al12
C
JexapToBbl bubmuorexa [JOK
4 | KOOpAWHATHI HA 9 1 https://m.edsoo.ru/7f41al12
MIJIOCKOCTH c
5 | IlpaBusibHbIe 8 bub6nuoreka [IOK
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MHOTOYTOJIbHUKH https://m.edsoo.ru/7f41al12
. Jnmuna C
OKPYKHOCTH U
IUIOIAAb Kpyra.
Brruncnenue
mIomaneu
bubmuorexa [JOK
6 Aswienus 6 https://m.edsoo.ru/7f41al2
IIJIOCKOCTHU c
Hg Bg OpeHHe, bu6mmoreka [IOK
7 ODODIICHHE, 7 https://m.edsoo.ru/7f41al2
CUcCTeMaTui3alusa
3HAHUI ¢
OBLLEE
KOJIMYECTBO 68
YACOB I10

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA
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