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IHOACHUTEJIbBHASA 3AIINCKA

'eomeTpust Kak OJMH M3 OCHOBHBIX pa3/EiOB IIKOJBHONW MaTEMaTHUKH, MMEIOIIUNA CBOECH LEJIbIO
o0ecreynTh U3y4eHne CBOMCTB U pa3MepoB (puryp, MX OTHOIIEHUI U B3aMMHOE PACHOJIOKEHUE, OUPACTCS
Ha JIOTHYECKYIO, JIOKA3aTeIbHYIO JUHUIO. LIeHHOCTh M3y4YeHHs T€OMETPUM Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs 3aKIIOYACTCS B TOM, YTO OOYJArOIIMKCS YYUTCS MPOBOJUTH JIOKA3aTeNbHBIE PACCYKICHHUS,
CTPOUTDH JIOTUYECKUE YMO3AKIIOUYEHUS, JTI0KA3bIBaTh UCTUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOXHBIM, TPOBOJIUTH PACCYKICHHUS «OT MPOTUBHOTOY», OTIUYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH
oOpaTHbIC YTBEPKIACHUSI.

Bropoii 1nenpio n3ydeHuss TeOMETpUN SIBJISIETCSl UCIOJIB30BAHUE €€ KaK MHCTPYMEHTa IMpH pelIeHUn
KaK MaTeMaTMYeCKUX, TaK W IMPAKTUYECKUX 3a/lad, BCTPEYAIOIIMXCS B peanbHOM ku3HU. OOydaromuiics
JIOJI’KEH HayYUThCSl ONPEIEIUTh TEOMETPUUYECKYIO (PUrypy, OIUcaTh CJIOBaMH JAHHBIN YEPTEXK WIN PUCYHOK,
HaWTH IUIOIIA/lb 3€MEJIbHOTO y4YacTKa, paccuyuTaTb HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOelns Wiu
TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOpAsi, BBIUYMCIUTEIbHASI JIUHUS B
u3ydyeHuu reoMerpuu. Ilpu pemieHunn 3agad NpakTUYECKOrO XapakTepa OO0ydYarolMics YYUTCS CTPOUTHh
MaTeMaTHYEeCKUE MOJIETH PEeaTbHbIX JKW3HEHHBIX CHUTYaIlMid, MPOBOJUTH BBIYUCICHHUS U OIEHUBATH
a/IeKBaTHOCTH IOJIyYEHHOTO pe3yJbTaTa.

Kpaiine BaxHO TOMUEPKUBATH CBSI3U TEOMETPUU C JAPYTUMH yIECOHBIMH MPEAMETaMHU, MOTHBUPOBATH
UCIOJIb30BAaTh ONpPEJENICHUS TEeOMETpUYEeCKHMX (Uryp W TMOHATUM, JAEMOHCTPUPOBATH MPUMEHEHHE
MOJIyYEHHBIX YMEHHM B (pU3MKe M TeXHHKe. ODTH CBA3M Haubosiee SpKO BHUIHBI B TeMax «BekTopbiy,
«TpuroHomerpuueckue COOTHOIIEHUs», «MeToa koopauHaT» U «Teopema [Tudaropar.

VueOnnii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3eiibl  COJEPIKAHUS:
«l'eomerpuueckue ¢GUTYpHl M HX CBOWCTBa», «/3MepeHME TEOMETPUUYECKUX BEIUYHH», «JlexapToBBI
KOOPJMHATHI Ha MJIOCKOCTNY, «BekTopbi», «/IBrxkenus miockoctny, «IIpeodpazoBanus moao0Ous».

Ha un3yuenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 vacoB (2 yaca B
HeJeN0), B 8 Kitacce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COJEPKAHUE OBYYEHUA

7 KJIIACC

Havaneubie nousatus reomerpun. Touka, mpsMas, OTpe3okK, Jyd. Yroi. Bunel yrios. Beprukanbhsie u
CMeXHbIe yribl. buccektpuca yrna. Jlomanas, MHoroyroyibHuk. [lapamienbHOCTh M HEpHEHAUKYASIPHOCTD
MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW cuMmMmeTpud. IIpuMepsl cuMMeTpuu B
OKPYKaIOIlIEM MUDE.

OcHOBHBIE TOCTPOCHHSI C MOMOUIBIO LHUPKYAsSs M JuHeku. TpeyronbHuk. BricoTa, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOGeIpeHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TPpEeyroibHHKA.

CpoiicTBa U MPU3HAKH PaBHOOEPEHHOTO TpeyroibHuKa. [Ipr3HaKu paBeHCTBA TPEYTrOJIbHUKOB.

CBoiicTBa M NpPU3HAKK MapajuleNibHbIX MHpsMbIX. CyMMa yrioB TpeyroJibHHKa. BHeniHue yriibl
TPEYroJabHUKA.

[IpssMOyroabHBIN TpeyroJbHUK. CBOMCTBO MEIMAHBI MPSMOYTOJIBHOTO TPEYroJIbHUKA, MPOBEAEHHON K
runoteHy3e. IIpu3Haku paBeHCTBA NPSIMOYTOJBHBIX TPEYTrOJbHUKOB. [IpAMOYTrOJIbHBIN TPEYrONbHUK C
yriaom B 30°.

HepaBeHnctBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JIIMHE JIOMAHOM, TEOpeMa O
0oJIbIIIEM yIJIe U OOJBIIEH CTOPOHE TPeYTroiabHUKA. [leprneHauKynsp u HaKJIOHHAS.

I'eomeTrpuueckoe mMecto Touek. buccekrpuca yria M cepelMHHBIA MEPIEHAUKYISP K OTPE3KYy Kak
re€OMETPUYECKHUE MECTA TOUEK.

OKpy)XHOCTb M KpYI, XOpAa U JUaMETp, UX CBOWCTBAa. B3auMHOE pacnoyio)keHUEe OKPYKHOCTH M
npsiMmoi. KacatenbHast M cekymass K OKpPY:KHOCTH. OKpyKXHOCTb, BIIMCaHHas B yroi. Bnucannas u
ONMCaHHAasi OKPYXHOCTHU TPEYTOJIbHUKA.



8 KJIACC

UYerpipéxyronbauku. IlapammenorpamMm, ero npusHaku M cBoiicTBa.  YacTHele  ciydau
napajiesiorpaMMoB (IIPSMOYTOJIBHUK, poMO, KBaJpaT), UX MPHU3HAKK U CBoiicTBa. Tpamerus, paBHOOOKAs
Tpaneuus, e€ CBOMCTBA U Ipu3HaKu. lIpsmMoyronpHas Tpanenus.

Meron ynBoeHnus weauanbl. lLlenTpansHas cummerpus. Teopema @aneca U Teopema o
IIPONIOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Too6bue TpeyroapHUKOB, KodQduureHT noaodus. [IpusHaku nogoous TpeyronbHUKoB. [Ipumenenne
1101001l IPH PELICHUH TPAKTUUECKUX 3a1a4.

CpoiictBa Tuomaznelr reomerpuueckux ¢uryp. DopMmynasl s IUIOMAAM  TPEYTOJIBHUKA,
napajuiesorpamma, pom0a u Tpanenuu. OTHOIIEHUE TUIOMIACH MOJ00HBIX QUTyp.

Brruncnenue mioiaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema IIudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn npakTHYECKUX 3a1ad.

CuHyc, KOCHMHYC, TaHIE€HC OCTpPOro yriia MpsIMOYroJIbHOTO  TpeyrosibHUKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCcTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BrnucanHbie ¥ LEHTpaJIbHBIE YIUIBI, YTOJ MEXKJY KacaTelIbHOM M XOPAOH. YTIIbI MEXAY XOPAaMH U
CEeKyIIMMU. BrimcaHHble M ONMCaHHBIE YETBIPEXYTOJIbHUKH. B3anMHOE pacIionoKeHne BYX OKPYKHOCTEH.
Kacanme oxpyxHocTteit. O01ue kacareabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrexc yriaos oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyIIBI
MIPUBEACHHUS.

Pemenue tpeyroapHuKoB. TeopemMa KOCUHYCOB U TEOpEMa CUHYCOB. PellleHne mpakTUUeCKUX 3a7a4 C
HCIO0JIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o mpou3BeaeHUHN OTPE3KOB XOP[, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB CEKYIUX, TEOpeMa O
KBaJlpaTe KacaTeJIbHOM.

Bekrop, mnmuHa (MOIysib) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHUBOMOJIOXKHO HampaBlieHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpaly HajJ BekTopamu. Pasnokenue
BEKTOpa MO JIBYM HEKOJUIMHEapHbIM BekTopaM. Koopannatel BekTopa. CKallipHOE MPOU3BEICHHE BEKTOPOB,
MIPUMEHEHHE I HaX0XKACHUS JUIUH U YTIIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTH. YpaBHEHHUS NPSIMONM U OKPYKXHOCTH B KOOpAMHATAX,
MepeceyeHre OKPYKHOCTEH U IpsIMbIX. MeTO 1 KOOpIMHAT U ero MPUMEHEHUE.

[IpaBunbHble MHOTOYrOJbHUKU. JlmuHA OKpyXkHOCTH. ['pamycHas u pajauaHHas wepa yria,
BBIYHCIICHUE IJTMH OyT OKpykHOCTel. [Inomanp kpyra, cektopa, cerMmeHTa.

JIBUKeHHsI TUJIOCKOCTH W BHYTPEHHHE cUMMeTpuu Guryp (dIeMeHTapHble MPEICTaBICHHUS).
[TapannensHsiil iepeHoc. [loBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA TIIPOTPAMMBI YYEBHOI'O KYPCA
«'EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3y/JibTaThbl OCBOEHUS NPOrpaMMbl ydeOHOT0 Kypca «I'eoMeTpHs» XapaKkTepu3yroTCs:

1) marpuoTHYecKkoe BOCIIMTAHUE:

IIPOSIBJICHUEM HHTEpEca K MPOLUUIOMY M HACTOSIEMY POCCHUICKONM MaTeMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JIOCTHKEHUSM POCCUHCKMX MaTEMAaTHKOB M POCCHUMCKOW MaTeMaTH4eCKOW UIKOJIBI, K
MCIOJIb30BAHUIO 3TUX JOCTIXKEHUH B IPYruX HayKax U MPUKIaIHBIX chepax;

2) rpakIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE!

TOTOBHOCTBIO K BBIIOJIHEHHIO 00513aHHOCTEN IpakJaHUHA U PeaM3alliy €ro Mpas, MPEICTaBICHUEM O
MaTeMaTH4YEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEIyp I'Pa)JIaHCKOTO
oOrmiecTBa (HampuMep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K 0OCYXKJICHUIO THYECKHX MPOOIeM, CBSI3aHHBIX C



NPAaKTUYECKUM TPUMEHEHHEM JOCTIKEHUH HayKd, OCO3HAaHHEM BA)XXHOCTH MOPAJIBHO-ITUYECKUX
MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy/1I0BO€ BOCIIMTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE YYacTHE€ B pEIICHUH NPAKTUYECKUX 337ad  MaTeMaTHYeCKOM
HaNpPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCEH KU3HU JUIS
YCIIEIIHOM NMPO(}ecCHOHATBFHON IEATETLHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BEIOOPOM
U TIOCTPOCHHEM HWHIUBUAYAIbHOW TPAEKTOPUM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K AIMOIIMOHAIBHOMY U 3CTETHYECKOMY BOCIIPHATHIO MATEMAaTHIECKUX 0OBEKTOB, 3a/1a4,
peIIeHH, pacCyXIeHIH, YMEHUIO BUIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT O MO3HAHUSI:

OpHUEHTAIMel B JCATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYYHBIX IPEICTAaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIIOBEKA, MPHUPOJBI M OOIIECTBA, MOHUMAaHUEM MATEeMAaTHYECKOW HAyKd Kak
cepsl YeOBEYECKOW JEATEIEHOCTH, JTAloB €€ pa3BUTHA W 3HAUYMMOCTH JUISI Pa3BUTHS LMBUIM3AIINY,
OBJIAZICHUEM SI3BIKOM MAaTEMaTHKH M MaTeMaTH4eCKOH KylIbTypOod Kak CpeJICTBOM TIO3HAHUS MHpa,
OBJIQZICHUEM TMPOCTEHIITMH HAaBBIKAMHU HCCIIEIOBATEIBCKOMN JIeATEIIEHOCTH;

6) pusnyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJIbTYPbl 3/I0POBbSI M 3MOIHOHAILHOIO
os1aronosyqusi:

TOTOBHOCTBIO IIPAMEHSATh MaTEMaTHUECKIE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEJICHHUS 3I0POBOTO
o0pa3a »u3HH (3I0pOBOE MIHUTAaHHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHSATHH U OTIBIXA, PETYISApHAst PU3HMUEcKast
aKTUBHOCTbH), CPOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHUEM CBOETO MpaBa Ha OUIMOKY M TaKOTro
e TpaBa APYyroro 4eJ0BeKa;

7) 3K0JI0THYECKO€e BOCITUTAHME:

OpHEHTaIel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUHN JUIS PEIICHUs 3a/1a4 B O0JIACTH COXPAaHHOCTH
OKpYKAroIel cpe/ipl, IUTAHWPOBAHUS TIOCTYITKOB M OIIEHKH UX BO3MOYKHBIX TOCIIEICTBUH ISl OKPY KAFOIIEH
Cpezbl, 0CO3HaHUEM IJI00ATBHOTO XapaKTepa 3KOJOTHUECKUX NpoOIeM U IMyTel UX peLIeHHUs;

8) aganTanus K N3MEHSIIOIIMMCS YCJIOBHSIM CONMAILHOI U MPUPOIHOI CpebI:

TOTOBHOCTBIO K JICHCTBHAM B YCIIOBUSIX HEOIPEACNEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NPaKTUYECKYIO AEATENbHOCTb, B TOM 4YMCJIE YMEHHE YUUThCS y IPYTHUX JHOnEH,
pUOOpETaTh B COBMECTHOM JIEATEIBHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHUX;

HE00X0AUMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHUI, B TOM uucie (OpMYIUPOBATH M€, MOHATUS,
rUnoTe3bl 00 00BEKTAX U SIBICHUSX, B TOM YHUCIIE paHEEe HEN3BECTHBIX, 0CO3HABATh A€(UIIUTHI COOCTBEHHBIX
3HAaHUI U KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYal[MI0, BOCIPHHHUMATh CTPECCOBYIO CHUTYallMIO Kak
BBI30B, TPEOYIOIUI KOHTpMEP, KOPPEKTUPOBATh INPUHUMAEMble PELICHUs U JEHCTBUS, (POPMYIUPOBATH U
OLIEHUBATh PUCKH U MOCIENCTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTebHBIE YHHBeEPcAIbHbIE YueOHbIe JeliCcTBUS

ba3oBrble Jornyeckue aelcTBUSA:

BBISIBIISITh M XapaKTEPU30BATh CYIICCTBEHHBbIC MPU3HAKUA MAaTEMATHUECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHUN MEXAy MOHATUAMHU, GOPMYTUPOBATH OMPECICHUs MOHSATHH, YCTaHABIMBAThH CYIIECTBEHHBIN
MpHU3HAK KIacCU(PUKAIIUU, OCHOBAHUS ISl 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TIPOBOAUMOTO aHAIIN3a;

BOCIIPUHMMATh,  (opMynupoBaTh W  TPeoOpPa3oBBIBATh  CYXKACHUS:  yTBEPAUTENbHBIE WU
OTpUIaTeNbHbIE, €AUHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIISITh MaT€MaTHYE€CKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeUHsl B (hakTax, JaHHBIX,
HAOIOJICHUSX U YTBEPKACHUSX, PEASIaraTh KPUTEPUHU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH M MPOTUBO PEUHiA;

JiefaTh  BBIBOJABI C  MCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEIYKTHUBHBIX M  HWHIYKTUBHBIX
YMO3aKJIOUECHUH, YMO3aKIOUYEHNUH 110 aHAJIOTUH;

pa3bupath JI0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT MIPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEILHO HECJIOKHBIE JOKa3aTelbCTBA MaTeMaTUYeCKUX (aKTOB, BHICTPAWBATh apTyMEHTAIIMIO,
MIPUBOJIUTH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,

BBIOMpATh CIOCOO pelieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEIICHUS,
BBIOMpATh HanOoJIee OIXOSIINUN ¢ YIETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHEB).
ba3oBble uccieaoBarebckue AecTBUS.



MCTOJIb30BaTh BOMPOCH! KaK MCCIIEA0BATEILCKUI MHCTPYMEHT TO3HAHUS, (JOPMYIUPOBATH BOIIPOCHI,
¢buKcHpyOIe NPOTUBOpPEYHE, MPOOJIeMy, CaMOCTOSITENBHO YCTaHAaBIMBATh HCKOMOE M JaHHOE,
(bopMHUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIMIO, MHEHUE,

MIPOBOJIUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAaHY HECIIOXHBIM SKCIEPUMEHT, HEOOJIbIIoEe
UCCIICIOBAaHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO0 OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy CO0Oi;

CaMOCTOSATENIBHO  (OPMYIIUPOBaTh 000OIIEHUS M BBIBOJABI 10 pPE3yJIbTaTaM IPOBEAEHHOTO
HAOJIOIEHUS, MCCIIEOBAHUs, OLEHUBATH JOCTOBEPHOCTh IMOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB H
000011eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BHTHE TIPOILECCA, a TAKXKE BBIABUIATh IPEINOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh WH(POPMAIINH, JAHHBIX, HEOOXOJUMBIX JUIS PEIICHUS
3a]au;

BBIOMpATh, AaHAIM3WPOBATh, CHCTEMATH3MPOBATh M WHTEPIPETHPOBATh HH(DOPMAIMIO PA3IUIHBIX
BUJIOB U ()OPM TIPEIICTABIICHHUS;

BEIOMpaTh (hopMy TpeicTaBiIeHUs WHGOPMAIMHA W WILTIOCTPHUPOBATH pEIIaeMble 3aJaddl CXEMaMH,
JayarpaMmamu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OIICHUBATh HAAEKHOCTh HWHPOPMALUK IO KPUTEPHUSAM, TPEIIOKEHHBIM  YUUTENEM WM
CcOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuUKaTHBHBIE YHHUBePCAJIbHbIE YUeOHbIe TeiicTBUA:

BOCIIPHHUMATH U (OPMYIUPOBATH CYXIEHHS B COOTBETCTBHU C YCIOBUSIMHU M IEJSIMH OOIICHWUS,
SICHO, TOYHO, TPAaMOTHO BBHIP@KAaTh CBOID TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX TEKCTaX, /aBaTh
MOSICHEHHUSI 110 X0y PEIICHHUs 3a7]aui, KOMMEHTHPOBATh MOJTyICHHBIH PE3YIIbTaT;

B XOJIe OOCYXKJIEHHUs 3a/1aBaTh BOIPOCHI TIO CYIIECTBY OOCYKIAaeMOW TEMBI, TPOOIEMBI, peraeMoi
3aJauM, BBICKA3bIBaTh HJICH, HAIICICHHBIC HA ITOVCK PEIICHUS, COTIOCTABIISATh CBOU CYXKJICHUS C CYKICHUSIMH
JIPYrUX YYacTHHUKOB Juajnora, OOHapyXHBaThb pa3liMyMe M CXOJCTBO MO3ULIMH, B KOPPEKTHOU ¢dopme
(dbopMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEICTaBIsATh  pe3yiabTaThl  pelIeHHs  3a7add, OKCIIEPUMEHTa, MCCIEeIOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIJICHUS € Y4YETOM 3a7ay MpE3eHTAlud U 0coOeHHOCTel
ayJUTOpUH;

MMOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHAMBUAYAIbHON pabOThl MpPU pEHICHUN
y4eOHBIX MAaTEeMAaTUYECKUX 3a]1a4;

MPUHUMATh II€JIb COBMECTHOHM [EeSATENIbHOCTH, IUIAHUPOBATh OPraHM3AlMI0 COBMECTHOM paboThI,
pacnpenensiTh BUIbl padoT, JOrOBApUBATHCS, 00CYKIaTh MPOIECC U Pe3ylbTaT paboThl, 00001aTh MHEHUS
HECKOJIbKUX JIFOZICH;

y4acTBOBATh B IPYNIOBBIX Gopmax paboThl (00CyXkaeHUs, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMbI U
Jpyrue), BBIIOIHITH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH CBOU JCHCTBUS C APYTUMH YJI€HAMHU KOMAaH/IbI,
OIICHUBATh KaueCTBO CBOET0 BKJAJa B OOILIMII MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM yIaCTHUKAMH
B3aNMO/ICHCTBUSL.

PeryisiTuBHbIE YHHBepPcaJIbHbIEe YUeOHblIe AeilicTBUS

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AITOPUTM pelIeHHs 3afauu (I ero 4acTh), BRIOMpaTh Crocod
pemieHus ¢ y4ETOM MMEIOIIHUXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUN ¢ yU€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPO.Ib, IMOLMOHAIbHBIH HHTEJLIEKT:

BIQJIETh CIOCOOAMH  CAaMOIMpPOBEPKH, CAMOKOHTPOJS TMpoliecca U pe3ylbTaTta peuieHus
MaTeMaTH4eCKOU 3aauu;

MIPEeIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NP PEIICHUU 3a/a4l, BHOCUTh KOPPEKTHUBHI B
JeSITENILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAlIGHHBIX OIHUOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ylbTaTa JESITEIbHOCTH MOCTABJICHHOMN IENU M YCIOBHUSAM, OOBSCHATH
MPUYMHBI JOCTHKEHUS WM HEJOCTHKEHHS IIeNTM, HAaXOIUTh OIMHOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY
OTIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koHiry o0ydenust B 7 Kjiacce 00yJaroNIHiACs IMOTYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Pacnio3naBate M3yueHHBIE TI'eOMETpUYECKHE (UTYpBI, ONMpeneniaTh HMX B3aMMHOE DPACIHOJIOXKEHUE,
n300pakaTh T€OMETPHUCCKUE (UTYPHI, BHIMOJHATH YEPTEKHU IO YCIOBHUIO 3a1auu. M3Mepars nuHeiiHbIe U
YIJIOBBIE BEIWYMHBL. Pemare 3a/1a4u Ha BBIYMCICHUE JJIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenatb rpyOyr0 OIICHKY JIMHEHHBIX M YIJIOBBIX BEIHYUH IMPEIMETOB B pEaIbHOW JKM3HHU, pa3MepoB
MPUPOHBIX 00BEKTOB. Pa3zimmyare pa3Mepsl 3TUX 0OBEKTOB MO MOPSIKY BETUMIHHBI.

Crpouthb 4epTeKHu K FT€OMETPUUECKUM 3a/1adam.

[lonp30BaTbCsi INpU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, MCIOJb30BaTh IPU3HAKA M CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PELICHUU 3a/1au.

[IpoBOANTB JIOTHUECKHUE PACCYKICHHUS C UCIIOJIb30BAHUEM T€OMETPUIECKUX TEOPEM.

[Tonp30BaTbCcsl NpU3HAKaMHM pPABEHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEJMAHBI,
MIPOBEAEHHON K TMIIOTEHY3€ IIPSIMOYIOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH F€OMETPUUECKHUX 3a/1a4.

Onpenenars NapaielbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOpble OOpa3yeT ¢ HUMHU CEKyIas.
Onpenenars MapaiieNbHOCTh MPSIMBIX C TOMOILBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM mpsMoil 10
TOYEK JPYTrOH MPSMOM.

Pemats 3a1aun Ha kiieTyaToil Oymare.

[IpoBOIUTH BBIYUCIIEHUS W HAaXOJUTh UYUCIIOBble U OyKBEHHBbIE 3HAYEHHUS YIJIOB B T€OMETPUUYECKUX
3a/layax C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYrOJBHUKOB W MHOTOYIOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHbBIX IPU MEPECEUECHUH BYX MapajuIeNbHBIX MPSAMBIX ceKyllel. PemaTs mpakTudeckue 3a1a4u Ha
HAaxO’JICHUE YTJIOB.

Bnagerp moHsATHEM TE€OMETPUYECKOTO MecTa TOYeK. YMEThb OIpeleNsiTh OUCCEKTpPHUCY yria |
CEPEIVHHBIN NEPIEHIUKYISAP K OTPE3KY KaK F€OMETPUYECKHAE MECTa TOYEK.

DopMynMpPOBATH ONPENEICHNAS OKPYKHOCTH U KPYra, XOpJbl U IUaMeTpa OKPYKHOCTH, IIOJIb30BaThCS
HX CBOMCTBaMH. YMETh MPUMEHSATH 3TH CBOMCTBA MPU PEIICHUU 3a/ay.

Bnagers NOHATHEM ONHMCAaHHOM OKOJIO TPEYrOJIbHMKA OKPYKHOCTH, YMEThb HaXOAWTH €€ LEHTP.
[Tonp3oBaTbes (pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCS B OJAHOM TOUKE, U O
TOM, YTO CEPEIUHHBIE NEPIEHIUKYIIPBI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAOTCS B OHOM TOUKE.

Bnagers moHsATHEM KacaTelabHOW K OKPY)KHOCTH, IOJIB30BaThCS TEOPEMOW O INEPHEHIUKYIIPHOCTH
KacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOUKE KacaHUs.

ITonb30BaTbcs NPOCTEHIIMMU TE€OMETPUYECKUMH HEPABEHCTBAMH, IOHMMATh HUX IPAKTHYECKUN
CMBICIL.

IIpoBOIUTE OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEHKH.

K koniy o6y4yenus B 8 kiiacce o0yJaromuiics MoxyuuT CIeayIONue MpeIMETHbIC Pe3yabTaThl:

Pacrio3naBaTte OCHOBHBIE BHbI IIeTI:IpéXYFO.]'ILHI/IKOB, HUX 3JICMCHTHI, IIOJIb30BATbCA HX CBOMCTBAMU
IIpu pCIICHUH I'COMETPUICCKHUX 3a1a4.

HpI/IMeHHTB CBOMCTBA TOUKH nepeceucHuAa MCIMaH TpCYroJIibHUKa (I_ICHTpa MaCC) B PCHICHHH 3a/1a4.

Bnaners mousaTHEM CpCI[HCﬁ JIMHUKU TPEYroJIbHUKAa W TpallClu, NPHUMCHATH HUX CBOMCTBA npu
peuieHun TCOMETPUUCCKUX 3ajiad. ITonp3oBaThCs TeOpeMOﬁ ®daneca u TeopeMoﬁ 0 HIPpOIOPHUOHAIBHBIX
OTPE3KaX, MPUMCHATD UX JJI pCHICHUA NPAKTUYCCKUX 3a/1aY.

HpI/IMeHHTB IIpU3HAKH HOI[O6I/I}I TPECYTrOJIbHUKOB B pPCHICHUHU 'COMCTPUYCCKUX 3a/1aY.

ITonp30oBaThCs TeOpeMOﬁ HI/I(baropa AT pCIICHUA TCOMETPUYCCKUX U MMPAKTUYCCKUX 3a1a4. CTpOI/ITB
MAaTEMaTUYCCKYI0O MOJCJIb B TIIPAKTHYCCKUX 3aJladaXx, CaMOCTOATCIIbHO HACJIaTb qepTéxc N HaxoIdWuTb
COOTBCTCTBYIOIIUC IJIMHBI.

Bnaners nmoHsATHSIMU CHUHYC4a, KOCUHYCAa W TAHI'CHCA OCTPOTO yrijia MpAMOYTOJIbHOTO TPCYI'OJIbHUKA.
ITonp30BaThCs STUMU HOHATHUSAMU JIJISI PCHICHUS NPAKTUYCCKUX 3a1aY.

Brruncaars (pa3J'II/I‘-IHBIMI/I CHOCO6aMI/I) rmionraZib TpCYroJbHHUKa U IJIOMAaan MHOT'OYT'OJIBHBIX (I)I/Il"yp
(HOJ'IB3y$ICB, rac HCO6XOI[I/IMO, KaHLKyJ'IHTOpOM). HpI/IMCH}ITB MOJIYYCHHBIC YMCHHS B IIPAKTUYCCKUX 3a/lavdax.



Bitagets NOHATHAMEU BIMCAHHOTO U LIEHTPAIBHOIO YIJIa, UCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX YIVIAX,
yriaax MeXay XopAaMH (CEKYLIMMU) U YIle MEKIy KacaTelbHOM U XOPJIOH IPU PELIEHUH F€OMETPUUECKUX
3a1a4.

Biagetp  NOHATHEM  ONMCAaHHOIO  YETBIPEXYIOJIBHMKA, IIPUMEHATH  CBOMCTBA  OIIMCAHHOI'O
YETBIPEXYTOJIBHUKA IIPU PELIECHUH 3a/1a4.

[IpuMeHATH TOJIydEHHBIE 3HAHMS Ha IPAKTUKE — CTPOMTb MATEMaTUYECKHE MOJEIM M 3aaad
peanbHOM )KM3HUA U IPOBOIUTH COOTBETCTBYIOLINE BBIYMCICHHS C IPUMEHEHHUEM TMOA00HS U TPUTOHOMETPUHU
(TIONB3YSICh, T/Ie HEOOXOIMMO, KAIBKYISITOPOM).

K xonmy o6yuenus B 9 kjacce 00y4Jaronuics moayquT CIEAYIONINE TPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUH OCTPBIX YIIIOB, HAXOJIUTh C UX MOMOIIBIO Pa3IMYHbBIE SJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelleHue MPSMOYTOJbHBIX TPEYTroJabHUKOB»). HaxomuTs (C momolisio
KaJIbKYJIATOPA) JJIMHBI U YIJIbI JAJ1s1 HeTaOJIMYHBIX 3HAYEHHH.

[lonb3oBarbest (opMynamMu NPUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JUISI
HAXO0XIEHHS COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUYECKUMHU BETUYUHAMU.

Hcnonb3oBath TeOpeMbl CHHYCOB M KOCHHYCOB [UIsl HAaxOXXICHHS Ppa3IMYHbIX dSJIEMEHTOB
TPEYroJibHUKA («pEeLIeHUE TPEYroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3a]1ay.

Brnanets monsTHSMU TpeoOpa3oBaHUs TMOJ00Ms, COOTBETCTBEHHBIX 3JEMEHTOB TMOJIOOHBIX (GUTYP.
[Tonb3oBaTbest cBOMCTBAMU MOJ00MS TPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JJIMHBI U HAXOJIUTH YIIIBI Y
mo00HbIX Quryp. [IpumeHsTh cBOMCTBa MO00MS B MPAKTHUECKUX 3a7adyax. YMETh MPUBOJAUTH MPUMEPHI
MOJ0OHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb3oBaTbest TeOpeMamMH O MPOU3BENEHUU OTPE3KOB XOPJ, O MPOU3BEICHUHM OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb3oBaTbcsi BEKTOpaMH, MOHUMATh WX F€OMETPUUECKUNA U (DU3HUECKUN CMBICI, MPUMEHSITh UX B
pElICeHUH TeOMEeTpPUUYECKUX M (u3nyeckux 3aaad. [IpuMeHsTh cKalsgpHOE MPOU3BEACHHUE BEKTOPOB IS
HAXO0X/IEHUS JUIUH U YTJIOB.

[Tonb3oBaThcsi METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €r0 B PEIIEHUU T€OMETPUYECKUX U
MPAKTUYECKUX 3a7au.

Bnagers moHATHSAMH MPaBUIBLHOIO MHOTOYTOJIbHUKA, JJITUHBI OKPY)KHOCTH, JJIUHBI AYTH OKPYKHOCTH
U paJluaHHON MEepHI yIJla, YMETh BHIYUCIATH IUIOMIA/b Kpyra U ero yacteil. [[pumMeHsTh nogydeHHbIe YMEHUs
B [IPAKTUYECKHX 3a7auax.

Haxonutbh ocu (wiM UEHTpPbI) CUMMETPUN GUTYp, TPUMEHSATH JBIKEHUS IUIOCKOCTU B MPOCTEUIINX
clIydasx.

[IpuMeHSATh MOJy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTH4ecKhe MOJeNnu i 3ajad
peaibHOM KU3HU U TPOBOJUTH COOTBETCTBYIOLIME BBIYHCICHUS C TMPUMEHEHHEM TNOoa00usi H
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIB3YSCH, T/Ie HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE IIVTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue pasfesios v TeM IpOrpamMMel KosnuecTBo yacos OnextpoHHsie (TU(POBLIE)
n/m Bceero KonTponbHbie IIpakTnueckue 00pa3zoBaTesbHbIE PECYPCHI
paboThl paboThI
1 [Ipocreiimme reomerpuueckre GUrypsl U UxX 14 bubnuorexa [JOK
CBOMCTBA. MI3MepeHne reoOMeTPUIECKUX BEJTHYUH https://m.edsoo.ru/7f415e2e
2 TpeyronbHukH 22 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE pSIMBIE, CyMMa yIJI0B TPEYTrOJIbHUKA 14 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTH M KpYT. ['eomMeTprdecKkue mocTpoeHMs 14 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHME, 0000IIEHNE 3HAHMI 4 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
8 KUIIACC
No HaunmenoBanue pa3enoB U TEM IPOrPaMMbI KonuyecTBo yacoB DneKTpoHHbIE (IUPPOBHIC)
/1 Bcero | KontpoJsibHbie [IpakTnueckue 00pa3zoBaTebHBIC PECYPCHI
paboThI paboTHI
1 YeThIpEXyroIbHUKN 12 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417e18
2 Teopema daneca u TeopemMa 0 MPOTOPIIUOHATBHBIX 15 1 bubnuoreka [JOK
OTpe3Kax, MOJ00HBIC TPEYTOJIbHUKH https://m.edsoo.ru/7f417e18
3 [Tnomane. Haxoxnenue miomasneii TpeyroJbHUKOB 1 14 1 bu6mmoreka [IOK
MHOTOYToJIbHBIX (puryp. ITnommany mogo0HbIX Guryp https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa u Havaga TPUrOHOMETPUH 10 1 bubnuoreka [JOK
https://m.edsoo.ru/7f417e18
5 VYTi1bl B OKpYKHOCTH. BricaHHbIe U ONIMCaHHBIE 13 1 bubnuoreka [IOK
YeThIPEXyrojbHUKH. KacaTenbHbIe K OKPY)KHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHocTel
6 [ToBTOpenue, 06001IeHNE 3HAHUI 4 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KUIACC
Ne HauMmenoBaHue pa3zienioB U TeM MPOTrpaMMBbl KonunuectBo vacon DOnekTpoHHbIe (IU(GPOBHIE)
n/m Beero | Kontpombnbie | Ilpakrumueckue 00pa3oBaTesibHbIE PECYPChI
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paboThl paboThI
1 Tpuronomerpusi. TeopemMbl KOCUHYCOB U CUHYCOB. 16 1 bubnuorexa [JOK
Pemienue TpeyronbHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpazoBanwme mompoous. MeTpudeckue 10 1 bubmmoreka [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
3 Bexropst 12 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPIMHATHI HA IJIOCKOCTH 9 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41lal2c
5 [IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKPYKHOCTH U 8 bubnuorexa [JOK
I0IIa/b Kpyra. Beraucienue miomaaei https://m.edsoo.ru/7f41lal2c
6 JIBM>KEHUSI TITIOCKOCTH 6 bubnuotexa [JOK
https://m.edsoo.ru/7f41lal2c
7 [ToBTOpEenHmEe, 0600IIIEHNE, CHCTEMATH3AIIIS 3HAHUN 7 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41lal2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

METOJNYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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