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INOACHUTEJIBHAA 3ATINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
HeNbl0 00ecleynTh H3y4YeHHE CBOWCTB M pa3MepoB (UTYp, HX OTHOIIEHWH M B3aUMHOE
pacrojoXKeHUE, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNIbHYI JMHUIO. LleHHOCTh u3yueHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus 3aKII0YAETCs B TOM, YTO OOydarouuics
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKJICHHUSI.

BTopoil nenbro n3ydeHuss TeOMETpPUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
PELIEHNH KaK MaTEeMAaTUYECKHUX, TaK U IPAKTUYECKUX 3aa4, BCTPEUAIOIINXCS B PEAIbHOM KU3HH.
OOyyaromuiicst 10JKEH HAy4UThCSl ONPEAENIUTh F€OMETPUUECKYI0 (QUrypy, ONUcCaTh CIOBaMU
JTaHHBIA 4epTEX UITU PUCYHOK, HAWTH TUIOIIAb 3eMEIHHOIO YUacTKa, PACCUYUTATh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOensi WM TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIS. DTOMY
COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JIUHUSA B M3ydyeHuu reoMerpuu. [lpu pemenun 3agau
IIPAKTUYECKOI0 XapakTepa 00y4aroluics yUYUTCs CTPOUTh MAaTEMaTUYECKUE MOJENN PEeaJIbHbIX
JKU3HEHHBIX CUTYyallud, MPOBOJUTH BBIUYMCICHUS U OLEHUBATh aJEKBATHOCTH IOJYyYEHHOTO
pe3yibTara.

KpaitHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C APYTUMU Y4YEOHBIMH IpeaMETaMH,
MOTHUBUPOBaTb  HCIOJbB30BAaTh  ONpPEIEIIEHUS TIEOMETPUYECKHX (QUIyp U  IOHATHUH,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYyYCHHBIX YMEHUH B (U3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cooTHOIIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropar.

VYuebnsiit kypc «I'eomeTpus» BKIIOUAET CICAYIONIME OCHOBHBIE Pa3JeNibl COICPKaHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mo00us».

Ha uzyuenue yuebHoro kypca «I"eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B Hellelr), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 gacoB (2 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Havanpnble nonstus reomerpuu. Touka, npsMas, OTpe30K, Jdyd. Yroi. Buuel yrios.
BepTtukanbuele U cMmexHble yrael. buccektpuca yria. JlomaHas, MHOTOYTOJIbHHK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummetrpuunble  (urypbl. OCHOBHBIE CBOHCTBa OCEBOM cuUMMeTpuu. [Ipumepsr
CUMMETPHUHU B OKPYXKaIOIIEM MHUPE.

OCHOBHBIE TMOCTPOEHUSI C TOMOINIBIO LHUPKYJId W JIMHEHKU. TpeyroiabHuk. BbicoTa,
MeanaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa W TpU3HAKA paBHOOEIPEHHOTO TpeyrojbHHUKA. I[Ipu3HaKuW paBeHCTBA
TPEYTroJIbHUKOB.

CaolicTBa U IpU3HAKY NapajlieNbHbIX NpsAMbIX. CyMMa yIiioB TpeyrojibHuKa. BHenHue
YIJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroabHUK. CBONCTBO MeIUaHbl IMPSIMOYTOJbHOTO TPEYrOJbHUKA,
npoBeAEHHOW K THMOTeHy3e. IIpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB.
[TpstMOyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBencTBa B TreoMeTpUU: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIUHE
JIOMaHOH, TeopemMa o OoJibleM yriie U OoJblIel CTOPOHE TpeyronbHUKa. [lepnennukynsp u
HAKJIOHHAS.

I'eomerpuyeckoe MecTto TOoueK. buccexkrpuca yria M cepeaVHHBIM NEPHEHAMKYIAP K
OTpE3KYy KaK F€OMETPHUYECKHE MECTa TOYEK.

OKpyXKHOCTb W KpYI, XOpAa W JuaMeTp, UX CBoWcTBa. B3anMHOe pacmnosokeHue
OKpyXHOCTH U npssMoi. KacarenbHast n cexymas Kk okpyxHocTu. OKpy>KHOCTb, BIIUCaHHAs B
yroJ. BiucanHast 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YetpipéxyronpHuku. [lapamienorpamM, ero npu3Hakd U CBOMCTBA. YacTHbIE Cilyyau
napajuieJIorpaMMoB (TIPSIMOYTOJILHUK, poMO, KBaJipaT), MX MpU3HAKU U cBoicTBa. Tpanenus,
paBHOOOKas Tparenus, e€ CBOCTBa U Mpu3Haku. [IpsMoyronbHas Tpaneuus.

Merton yaBoenus menuansl. LlenTpansHas cummerpus. Teopema @aneca u TeopeMa o
MPONOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUU TPEYTOJbHUKA U Tpamnenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, K03 duirent nogodus. [Ipuznaku mogo0us TpEeyroJIsHUKOB.
[Ipumenenue mogo0us MPHU PEIICHUH MPAKTHYECKUX 3a1a4.

CaolicTBa miomazaei reomerpudeckux ¢puryp. opmynsl 11sl TUIOMIAAN TPEYTOIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX UTYP.

Brruncnenue miomasei TpeyrorbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYAaTON Oymare.

Teopema [ludaropa. Ilpumenenue teopemsl [ludaropa npu pemeHnn MpaKTHYECKUX
3a/1au.

CuHyc, KOCHHYC, TAaHTE€HC OCTPOTO yIyia MPsIMOYTOJBHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

Brniucannubie U LIEHTpaJIbHBIE YIJIbI, YTOJ MEKY KacaTE€IbHOW U XOPAOU. YTJIbI MEXKIY
XOpAaMu U CEKyIIMMHU. BriMcaHHble W ONUCAaHHBIE YETBHIPEXYTOJBHHUKU. B3aumHoe
pacroJioKeHue IBYX OKpyxHocTei. Kacanme okpyxHocTeil. OOmme KacaTteabHbIE K JBYM
OKPY>KHOCTSIM.

9 KIIACC



Cunyc, kocunyc, tanreHc yrioB or 0 nmo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAecTBO. DOPMYIIbI TPUBEICHHUSL.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemenue
IPAaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[TpeoOpazoBanue nonobus. [1oo01ne COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpoU3BEICHUM OTPE3KOB XOPJ, TEOPEMBl O IPOM3BEAECHUH OTPE3KOB
CEKYILHUX, TEOpPEMa O KBaIpaTe KacaTeJIbHOM.

Bekrop, mnmmMHa (MOIyJb) BEKTOpPA, COHAIIPABIEHHBIE BEKTOPBI, IPOTHBOIOIOKHO
HalpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMU Hal
BeKTOpamH. Pa3zioxkeHue BEKTOpa IO JABYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl
BCKTOpaA. CKaHHpHOe MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JI1 HAXOXKIACHUA JIMH U YIJTIOB.

JlekapToBbl KOOpAMHAThl Ha IUIOCKOCTH. YPaBHEHUS MpPSIMONM M OKpPYXHOCTH B
KOOPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHUE.

[TpaBuibHBIE MHOTOYrojabHMKH. [lnnHa okpyxkHOCTH. I'pagycHas M paauaHHas mepa
yTJIa, BBIYMCICHUE JUIMH 1yT OKpyKHOCTeH. [Inomane kpyra, cekropa, CErMeHTa.

JIBIDKEHUST IUIOCKOCTM M BHYTPEHHUE CcUMMeTpuM  (Guryp (dJeMeHTapHbIe
npencrasienust). [lapamiensHeiii nepenoc. [1oBoporT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MpOorpaMMbl y4deOHOro kypca «l'eomerpusi»
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIAHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTMUYECKUM NPUMEHEHUEM JIOCTHXKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHBHOE y4YacTHE B PELICHUHM MPAKTUYECKUX 3a/lad MaTeMaTHYeCcKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHIWBHAYAIbHOW TpPaeKTOpUU OOpa3oBaHus U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W OSCTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUIETh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeloBEUeCKON MAeITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATEIbCKOM JIEATETbHOCTH;

6) pusuveckoe BocnuTaHME, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M 3MOLMOHAIBHOTO
O/1aronosy4us:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATUUECKUE 3HAHUS B UHTEPECAaX CBOETO 3/10POBbs, BEACHUS
3I0pOBOT0 00Opa3a >KU3HU (3I0pOBOE MUTAHKUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA W OTIbIXA,
perynspHas (u3nUecKkas aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBhIKa pedIeKCUH, TPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYTroro 4YeI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHWE MaTEeMaTUYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpeabl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KAIOLIeH cpefbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa HKOJIOTMYECKUX
npo0JeM U myTel uxX pereHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSIM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO AESITeNbHOCTb, B TOM UUCJIE YMEHHUE YUUTHCS Y APYTUX



JIOJIeH, MPUOOpeTaTh B COBMECTHOW JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTHX;

HE00X0UMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (HOpMyIupoBaTh UICH,

HOHATHS, TMIIOTE3bl 00 0OBEKTaX M SABJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYyallUI0, BOCIIPUHUMATE CTPECCOBYIO CUTYyallUIO

KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEeMble DPELICHUS W JEHCTBHS,
bopMynUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble Jlornyeckune aeiicTBUS:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MATEeMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAY MOHATHSIMHU, (OPMYJIHUPOBATH OMNPEAETICHUS IOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALNU, OCHOBAHUS ISl 000OIEHUS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOTO aHAIN3a,;

BOCIIPHHUMATh, (DOPMYyITUpPOBaTh W MPEOOPa3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTHUBOpeUus B (pakrax,
JAHHBIX, HAONIONEHUSX M YTBEPXKAEHUSAX, Hpe/ularatb KPUTEPUHM [UI BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNaTh BBIBOJABI C HCIOJb30BAHWEM 3aKOHOB JIOTHMKH, JAECIYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

pa3dupaTth T0Ka3aTeNbCTBA MATEMATUIECKUX YTBEPKIACHUN (TIPSMBIE U OT IIPOTUBHOTO),
IPOBOJIUTH CaMOCTOSTEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PacCyXICHUS;

BBIOMpPATh CIMOCOO pemeHuss y4uyeOHOHM 3ajnaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHus, BeIOUpaTh Haubosee MOAXOIAIIMNA C YyU4ETOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KpUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHeE AeliCTBUA.

UCIIOJIb30BAaTh  BONPOCHI  KaK  WCCIIEOBATENbCKHA  MHCTPYMEHT  ITO3HAHWUS,
(bopMyIMpPOBaTh BOIPOCHI, (PHKCUPYIONIHE MPOTHBOPEUHE, IPOOIEMY, CAaMOCTOSATEIHHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
HO3UINI0, MHCHHE,

MPOBOAWTH TIO CAMOCTOSITENILHO COCTABIGHHOMY IUIAHY HECIIOKHBIH OJKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAaHNE TI0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHIEeCKOTO 0OBEKTA,
3aBUCHUMOCTEN 0OBEKTOB MEXIY COOOIA;

CaMOCTOSTEIILHO (POPMYITUPOBATE OOOOIIICHHS U BBIBOIBI IO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIOJICHUS, WCCIICOBAHUsS, OICHWBATH JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB M 00OOIICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJBUTATH MTPEIITOIOKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH HEIOCTATOYHOCTH U M30BITOYHOCTh MH(GOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIS
pEIICHUS 3aa4H;



BBIOMPATh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
pas3INYHbIX BUAOB U (POPM IpECTABICHUS;

BBIOMpATh (OopMy IpeACTaBIeHUS WHPOPMAIMK U WLIIOCTPHUPOBATH PELIacMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMALMK MO0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHLIe YHUBEpPCAJIbHBIC y‘leﬁl—lble JeHlCTBHUA:

BOCIIPUHUMATh U (POPMYyIUPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSIMHU U LIEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIpaKaTb CBOK TOYKY 3pPEHHMS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHHUs 33a[]aud, KOMMEHTHPOBAThH
HOJIy4EeHHBIH pe3ynbTarT;

B X07e 00CYXIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMOil TE€MBbI, TIPOOIEMBI,
peraeMoil 3a1auu, BbICKA3bIBAaTh MJI€H, HALIEJICHHBIC HA TIOUCK PELLIEHUs, COIIOCTaBIATh
CBOMU CYXJICHHS C CY>KICHUSMHU APYIUX YUaCTHUKOB AMAIOra, OOHApYXHUBATh pa3Indue U
CXOJICTBO TIO3MLIMH, B KOPpPEeKTHOH (opme (HopMyarpoBaTh pa3HOIIACUS, CBOHU
BO3PAXKEHUS;

IPEJCTaBIISTh PE3yNbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTa, UCCIEI0BaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ad TPE3CHTAMUA U
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U MHAWBUIAYAIILHOW paboTHI pU
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;

IPUHUMATD 1I€JIb COBMECTHOM AESITEIBbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacnpeneisaTh BUJbI padoT, JOrOBapUBAThHCS, 00CYKIaTh MPOILIECC U PE3yNIbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUsl, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOH JICHCTBHS
C IpyTUMH WieHaMH KOMaH/[Ibl, OLIEHUBATh KAu€CTBO CBOET0 BKJIaJa B OOIIUI MIPOAYKT I10
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YJaCTHUKAMH B3aMMOICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranusauus:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3ajauyd (WIK €ro 4acTb),
BBIOMpPATh CHOCOO0 pemeHus ¢ Y4ETOM HMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAPUAHTBHI PEIICHUN C YYETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3yabTara pelieHus
MaTeMaTHYECKOW 3aj1auu;

NPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NMpPU PEUICHWU 3a7add, BHOCHTH
KOPPEKTHBBI B JIEATEITLHOCTh Ha OCHOBE HOBBIX OOCTOSITENECTB, HAHJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa JCATEIBHOCTH IOCTABICHHON IENU U YCIIOBHSIM,
OOBSACHATH MPUYMHBI JOCTHKCHUS WM HEJOCTHKCHUS II€IIH, HAXOIUTh OIINOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI



K konmy oOyuenus B 7 Kjacce OOYYArOIIMICA TONYYHT CIEAYIOUIUE TPEIMETHBIC
pEe3yJbTaThI:

PacrioznaBath W3ydeHHBIE TEOMETPUYECKHE (UTYPBI, OMPEACNATh HX B3aUMHOE
pacroJioKeHue, U300pakaTh TeOMETPUIECKHE (PUTYPBI, BHITOIHATH YEPTEIKHU IO YCIOBHIO 3aa49H.
W3mepsTh nUHEHBIE U YIIIOBbIE BEMYMHBI. Pemars 3a7aun Ha BBIYUCICHUE JIIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenats rpyOyI0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEAILHOUN KHU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PazmuyaTh pa3mMepbl STUX 0OBEKTOB IO MOPSAAKY BETHYUHBI.

CTpouTh 4epTex U K FT€OMETPUUECKUM 3a]a4aM.

[Tonp30BaThCcsi MpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, HCMOJb30BATh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a/a4.

[IpoBOIUTH JIOTHYECKHUE PACCYKICHUS C UCIIOIBb30BAHUEM T€OMETPHUUECKUX TEOPEM.

[Tonb30oBaTbest TMPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJIbHOTO TPEYrOJbHUKA, B PpELICHUU
r€OMETPUUYECKHX 3a/1a4.

OnpenensaTh NapauieTbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pazyeT ¢ HUMU
cekymasi. Onpeaenarb NapajyieIbHOCTh MPSIMBIX C MTOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOM MPSIMOM 10 TOYEK JAPYroM mpsiMOil.

Pemiate 3a1aun Ha kietyaToi Oymare.

[IpoBOAWTH BBIYHCIECHUS W HAXOAWThb YHCIOBbIE W OYKBEHHBIC 3HAYCHHUS YIJIOB B
FEOMETPUUYECKHX 33J/1a4axX C UCTIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yIJIOB, 00pa30BaHHBIX NPH EPECEUCHHUH ABYX NapaUIeTbHBIX MPSAMBIX ceKyluel. PemaTs
MpaKTUYECKHE 3a7]a4 Ha HaXO0XKJICHUE YTIIOB.

Brnasets moHsATHEM TeéOMETPUYECKOTO MECTa TOUEK. Y METh ONMpPEAeTsaTh OMCCEKTPUCY yTiia
Y CEpPEeIUHHBINA MEPIEHANKYIISIP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUECK.

@opMynHpOBATH ONPEACICHHUS] OKPYKHOCTH M KpPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3T CBOWCTBA MTPU PELICHUH 3aa4.

Branete MOHATHEM OMUCAHHON OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HaXOAUTh €&
ueHtp. [loap3oBaThest pakTaMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MTEPECEKAIOTCS B
O/JIHOM TOYKE, MU O TOM, 4YTO CEpPEAMHHBbIE MEPIEHIUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mNOHATHEM KacaTeNbHOM K  OKPYKHOCTH, TOJB30BaTbCsi TEOPEMOM O
MEePIEHANKYJIIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonb3oBaTbcst MPOCTEMIIMMH  T€OMETPUUYECKUMH  HEPaBEHCTBAMM, [OHUMATh HX
MPaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOSHUS C TOMOILBIO LIUPKYJIS U TUHEHKHU.

K xoniy oOydeHuss B 8 kJiacce 0OOydarOMMIACS TMONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Pacro3HaBaTh OCHOBHBIE BHUIBI YETHIPEXYTOJBHUKOB, WX AJIEMEHTHI, IOJIB30BATHCS WX
CBOMCTBAMM MPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOWCTBA TOYKM TIEPECEUCHUsS] MEIWaH TPEYrojbHHUKA (IIEHTpa Macc) B
pelIeHn  3a/1a4.

BraneTs moHsTHEM CpeNHEW JMHUM TPEYrOJIbHUKA U TPANeIH, MPUMEHSITh UX CBOWCTBA
IpU pelleHun reomerpudeckux 3anad. llomb3oBaTthes Teopemoit daneca u Teopemoil o
MPONOPIIMOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JUISl PEIICHUS MPAKTUYECKUX 3a]1a4.

[TpuMeHsTh IPU3HAKY TTOI0OUS TPEYTOIBHIKOB B PEIICHUH T€OMETPUUECKUX 3a/1a4.

[Top3oBatbes TeopeMoit [Tudaropa 1yist pemeHnsi reOMETPUIECKUX U IPAKTHISCKUX 3a/1a4.
CTpouTh MaTeMaTUYECKYIO MOJIENb B MPAKTUYECKUX 3a]ja4aX, CAMOCTOSITENILHO JIeTaTh YePTEXK U
HaXOJUTh COOTBETCTBYIOIIME JITTUHBI.



Brnaners moHATHSMU CHHYyCa, KOCMHYCa M TaHI€HCAa OCTPOrO yrIjla MNPSIMOYTOJIbHOTO
TpeyroyibHUKA. [101630BaThCS STUMHU MOHATUSAMH ISl PELLICHUS IPAKTUYECKUX 3a]a4.

Berumcnsate  (pa3nuyHBIMEH - criOcO0aMM)  IUIOMIAAb  TPEYroJbHUKA W IUIOHIAIU
MHOTOYTOJIbHBIX  Guryp (moyib3ysAch, TJeé HEOOXOAUMO, KaJubKyinstopoM). IIpumeHsTH
MOJIY4YeHHBIC YMEHUS B MPAKTUYECKUX 3aa4ax.

Brnanete NOHATHSAMU BIOMCAHHOTO M LEHTPAJIBHOIO YIya, HUCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, yriax MEXIy XOpiaMu (CEKYILIMMHU) U YTIIe MEXKy KacaTeJIbHOU U XOPA0H NpuU
PELICHUU T€OMETPUUECKUX 3aay.

Bnaners moHsTHEM OINHMCAHHOIO YETHIPEXYTOJIBHUKA, MPUMEHSTH CBONCTBA OMUCAHHOTO
YEThIPEXYTOJIbHUKA [TPU PELLIEHUH 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTU4YECKHUE MOJIEIH IS
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIONINE BBIUMCICHUS C IPUMEHEHHUEM MOJA00MS
U TPUTOHOMETPUH (TTOJIB3YSCH, TJI€ HEOOXOAMMO, KAITBKYIATOPOM).

K konmy oOyuenus B 9 kiacce oOydaromuiics MONYYHUT CIEAYIOLIUE IPEIMETHBIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUUECKHE (QYHKIIMH OCTPBIX YIIIOB, HAXOUTH C UX TIOMOIIBIO PAa3INYHbIE
AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJIbHUKA («PEIICHHE MPSIMOYTOJBHBIX TPEYTOJbHUKOBY).
HaxoauTsb (¢ TOMOIIBIO KaNbKYISTOPA) JIHHBI M YTIIbI ISl HETAOJIUYHBIX 3HAYCHUH.

[Tonmb30BaTbest (hOpMyJIaMU TIPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPHYCCKUM TOXKICCTBOM
JUIS1 HAXOXKIEHUSI COOTHOLIEHUH MEXI1Yy TPUTOHOMETPUUECKUMU BETUUHMHAMM.

Hcnonp30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS PA3IUYHbIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHUuEe TPEYroJbHUKOBY»), MTPUMEHITh MX MPU PELIICHUU TeOMETPUUYECKHX
3azad.

Brnanets nonstusMu npeodpazoBaHusi MOAOO0HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00HBIX
¢uryp. [Toap30BaThCsi CBOWCTBAMU MOA00US TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCISITH JTUHBI 1
HAXOJHUTh YTl Y MOoA00HBIX (uryp. [IpuMeHsaTs cBoiicTBa moao0us B MPaKTUYECKUX 3a/1adyax.
YMeTh NPUBOIUTH TPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOIIIEM MHUDE.

ITonp30BaTbCs TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, MOHMMATh WX TEOMETPUYECKUA U (U3MUECKUN CMBICIH,
MPUMEHATh WX B PEHICHUH TEeOMETPUUECKHX W (u3nueckux 3anad. [IpUMeHsTh CKalsipHOE
MPOU3BEJICHNE BEKTOPOB ISl HAXOXKACHHS IJIUH U YIJIOB.

[Tonb30BaTbcss METOAOM KOOpPAMHAT Ha IJIOCKOCTH, MPHUMEHSTh €ro B pEIIeHUHU
F€OMETPUUYECKHUX U MPAKTUUECKUX 3a/1a4.

Brnanets moHATHSMU TIPaBUILHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUTMHBI JTYTH
OKPY’KHOCTHM M paJuaHHON Mepbl YIJIa, YMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro vacTe.
[IpuMeHATh MOTy4eHHBIE YMEHHUS B IPAKTHYCCKUX 3aa4ax.

Haxomute ocu (Wiu HEHTPBI) CUMMETPUH (DUTYp, TPUMEHSTH IBUKEHHS IIJIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIE 3HAHHS HAa MPAKTUKE — CTPOUTh MaTeMaTH4YEeCKUE MOJIETH IS
3a/1ay peasbHOM KU3HHU M TTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHEM TTOT00US
U TPUTOHOMETPUYECKUX (DYHKIUH (TIONB3YACh, T/Ie HEOOXOUMO, KaIbKYIITOPOM).



TemaTnuyeckoe NJIAHNPOBaAHUE

7 knacc, 68 yacoB, 1o 2 yaca B HeJeJII0

Paznen KouunvecTBO nopP (undposbie
4acoB o0pa3oBaTe/ibHbIE
pecypcbl)
et e I Bmorera 110K
' P P https://m.edsoo.ru/7f415e2e
BEJINYUH
bubnuoreka HOK
Tpeyronpiimici 22 https://m.edsoo.ru/7f415e2e
[TapannensHble mNpsMble, CymMMa YIJoB 14 bubnuorexa [HOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
OxkpyxHocTb U Kkpyr. ['eomerpuueckue 14 bubnmnoreka LHOK
HOCTPOCHHSI https://m.edsoo.ru/7f415e2e
. bubnuorexa [HOK
Iosropenne, obobmenue snanmii 4 https://m.edsoo.ru/7f415e2e
HTtoro 68
8 kiacce, 68 yacoB, mo 2 yaca B HeleJII0
Paspnen KonuuyectBo nop (uudposbie
4acoB o0pa3oBaTejibHbIE
pecypcbl)
YeThIpE€XyroIbHUKHI 12 bubmmorexa HOK
pexyT https://m.edsoo.ru/7f417e18
EeoieMaH Hii:{e;i TI/I KaieogeM%HHO 15 bubmorexa LOK
pOTOpIHo OTpesiax, MOMobHbIC https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKH
peyronsmos 1 wmoroyreTsix firyp, | 14 buborera LOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX Guryp
Teopema [Tudaropa " Hawama | 40 bubnuoteka LHOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrnel B OKpyXHOCTH. BnucanHbele u
OMMCaHHBIE YETHIPEXYTOJIbHUKH. 13 bubnmnoreka LHOK
KacartenpHble Kk OKpykHOCTH. Kacanwue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bubmmoreka HOK
Tosroperne, 0bobmerme snanuii 4 https://m.edsoo.ru/7f417e18
Hroro 68
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 kiacc, 68 yacoB, 1o 2 yaca B HeleJII0

Paznen KounvecTBO aorp (undposbie
4acoB o0pa3oBaTejibHbIE
pecypcbl)
Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 bubnuoteka I[IOK
CHHYCOB. PellicHue TpeyrojibsHHUKOB https://m.edsoo.ru/7f41al2c
?Aii;iiaeiiia: e COOTHOH.ICHE?IHO6H;IB; 10 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
OKPYKHOCTH

bubnuoreka LHOK
Bexropet 12 https://m.edsoo.ru/7f41al2c
JlekapTOBbI KOOPIMHATHI HA TUIOCKOCTH 9 bubmmorexa HOK
https://m.edsoo.ru/7f41al2c
e wmoroymem. T | e
. ' https://m.edsoo.ru/7f41al2c

Brruucienue miomniaaei
JIBMOKEHUS IJIOCKOCTH 6 bubsmorexa LOK
https://m.edsoo.ru/7f41al2c
[ToBTOpEHME, 00001IeHME, 7 bubnuoreka HOK
CHCTEMAaTH3AIMS 3HAHHIHA https://m.edsoo.ru/7f41al2c

Htoro 68
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