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HNOACHUTEJIBHAA 3AIINCKA

I'eomeTpust kak OOWH M3 OCHOBHBIX PAa3A€NIOB IIKOJBHOM MaT€MaTHKH, UMEIOIIUI CBOEH
LEeNbl0 00eCreYnTh M3yUYeHHEe CBOWCTB U pa3MepoB (GUIyp, WX OTHOWICHHH W B3aUMHOE
pacroJIO’KEHUE, ONMUPAETCs] Ha JIOTMYECKYH0, AOKa3aTeNbHYH JHUHUIO. LleHHOCTh H3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHUs 3aKIFOUAETCS B TOM, YTO O0yHarOIIUNACS
YUUTCA TMPOBOAMUTH J[OKa3aTellbHblE pPACCyKIEHUs, CTPOUTh JIOTHUYECKHE YMO3aKIHUYEHMUS,
JIOKa3blBaTb HMCTUHHBIE YTBEPXKIAEHUS M CTPOUTHb KOHTPIPUMEPHI K JIOXKHBIM, IPOBOIUTH
PaCCy>KAEHUSI «OT MPOTUBHOTO», OTJINYATh CBOMCTBA OT MPHU3HAKOB, POPMYJIHPOBATH OOpaTHBIE
YTBEPKIAEHUSL.

BTopoii nenbto u3yueHusi reoMeTpuH SIBJISIETCs UCIIONIb30BaHNUE €€ KaK MHCTPYMEHTa Mpu
pelleHnH Kak MaTeMaTH4YeCKHUX, TaK M IPaKTHUUECKMX 3a/ad, BCTPEUaoIIUXCs B peajbHOMN
xKi3HA. OOydaroImuiicss MOJKEH HAYYHThCS ONPENENINTh I'€OMETPUUECKYI0 (urypy, ommcarb
CJIOBaMU JaHHBIH UEPTEX WIM PUCYHOK, HANTHU IUIOLIA/b 3€MEJbHOIO y4acTKa, pPaccuuTaThb
HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO Kalenst win TpeOyeMble pa3Mepbl rapaxa s
aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpPAsi, BBIYUCIUTEIbHAS JIMHUS B U3YYEHHH T'€OMETPHUHU.
I[Ipu pemenunm 3amad  MPAKTUYECKOrO  Xapakrepa OOydYarOIIMICS  YYUTCS  CTPOHTH
MaTeMaTHUYeCKHe MOJENHU pealbHbIX >KU3HEHHBIX CUTyallUl, MPOBOAUTb BBIUUCIEHUS U
OLIEHUBATb aJI€KBATHOCTb [TOJIYUEHHOI'O pe3yjbTara.

KpaiiHe Ba)kHO MOMYEPKMBATH CBSI3U T'€OMETPHH C APYTUMH Y4eOHBIMH TIpEeaMeETaMHu,
MOTHUBUPOBATh  WCIOJB30BATh  ONPEACNCHHs  TIEOMETPUYECKUX (PUuryp ©  IMOHSTHH,
JIE€MOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3UKE U TEXHHUKE. DT CBsI3U HanboJjee
SIPKO BUJHBI B TeMax «BekTope», « TpuroHomMeTpuueckue COOTHOLIEHUsD», « MeTo KOOpIUHAT
u «Teopema ITudaropar.

YueOHblil Kype «'eoMeTpusiy BKIIIOYAET CIENyIOLIHe OCHOBHBIE Pa3esibl CONEPIKaHUs:
«['eomerpuueckne ¢urypsl U ux CBOWCTBaY, «lI3MepeHHe TeOMETPHUECKHUX BEJIUUHHY,
«/lexkapToBBl ~ KOOpAWMHATBI HA  IUIOCKOCTW», «BekTopb», «J/IBHkE€HHMs  IJIOCKOCTHY,
«IIpeobpazoBanmst momodusy.

Ha usydenne yuebGHOro xypca «l'eomerpusi» orBoaurcs 204 yaca: B 7 kiacce — 68 vacos
(2 gaca B Henenmo), B 8 kyacce — 68 yacos (2 waca B Heeo), B 9 kacce — 68 1acoB (2 yaca B
HEJNIEJTI0).



COAEP/KAHUE OBYUEHUA
7 KIIACC

HauaneHble monsTus reometpuu. Todka, mpsimasi, OTPe3OK, Jyd. Yroia. Buael yrios.
BeprukanpHele U CMexHBIE yIUBL  buccektpuca yria. JlomaHas, MHOIOYrOJbHUK.
ITapannenbHOCTb U NEPIEHAUKYIAPHOCTD MPSIMBIX.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA OCE€BOH cuMmmerpu. IlpumMepsl cuMMeTpun
B OKPY’KaIOIlEM MUDE.

OcHOBHbIE MOCTPOEHUS C MOMOULIBIO LUPKYyIst W JuHeidiku. TpeyronbHuk. Beicora,
MequaHa, OMCCEeKTPHUCa, UX CBOICTBA.

PaBrOOEnpEeHHBIN 1 PAaBHOCTOPOHHHHN TPEYTOJbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TPU3HAKH PABHOOENPEHHOrO TpeyroibHUKa. IIpU3HAKM paBEeHCTBA
TPEYTOJIbHUKOB.

CaolicTBa U NpU3HAKU MapajuienbHbIX NpsiMbIX. CymMMa yIjioB TpeyrojbHuKa. BHeriHue
YIJIBI TPEYTOJIbHUKA.

IIpsiMoyronpHelil TpeyroapHuK. CBOMCTBO MeQuaHbl MNPSMOYIOJBHOIO TPEYroJbHUKA,
NpOBeAEHHOW K runore”yse. lIpu3sHaku paBeHCTBA MNPSMOYIOJNBbHBIX TPEYTOJBHUKOB.
IIpsiMOyTroNbHBIN TPEYTOJIBHUK C YIIIOM B 30°.

HepaseHncTtsa B reOMETpUHN: HEPABEHCTBO TPEYTONIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
Teopema o OoubieM yriie u Oonblel CTOpOHe TpeyronbHuKa. Ileprnenaukynsap u HaKkJIOHHAS.

I'eomeTpuueckoe MecTo TO4ek. buccektpuca yriia U CEpeIMHHBIA NEPHNEHAUKYJAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OxpykHOCTb M KpyI, XOpAa U AuaMeTp, HMX CBOICTBa. B3anMHOe pacrnosoxeHue
OKpy>kHOCTU M mpsiMoil. KacarenbHast U cekyilas K OKpY>KHOCTU. OKpy>KHOCTb, BIIMCAHHAs B
yroJi. Biucannasi 1 onucanHast OKPy>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

UYereipéxyronbauku. llapannenorpamm, ero npusHaku M cBoicTBa. YacTHele ciaydau
napajuiesiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaapaT), WX NPU3HAKU W cBoicTBa. Tpamerms,
paBHOOOKas Tpamenws, €€ CBOMCTBa 1 NMpu3HaKkK. [IpsMoyronbHas Tpanermws.

Meton ynsoeHuss menuanbl. LlentpanbHas cummerpus. Teopema daneca u Teopema o
IIPOMOPLIMOHAIIBHBIX OTPE3KaX.

Cpennue nuHUM TpeyrojbHUKa U Tpaneuuu. LleHTp Macc TpeyroibHUKa.

IMonobue TpeyronpbHUKOB, KO3 duumeHT nogodus. [IpusHaku mogodusi TPEyroIbHUKOB.
[TpumeHeHne Mogo0us PHU PEIIEHUH MPAKTUIECKHX 3aa4.

CaoiictBa momaneii reomerpudeckux ¢uryp. QopMysbl IS TUIOIMAAH TPEYTONIbHUKA,
napaieniorpamma, pomoOa u tpanernun. OTHOIIEHHE iomaaeil monodHbIX Guryp.

Beruncnenne momanel TpeyroJpbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. Ilpumenenue teopembl Iludaropa mpu permeHun NPaKTUIECKHX
3a7ad4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yIja MpsIMOYrOJbHOrO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKeCTBO. Tpuronomerpuueckne GyHkuuu yriaos B 30, 45 u 60°.

Brnucannble u 1LieHTpajbHblE YIUIBI, YIOJ MeXAy KacaTelbHONW M XOpHoH. YIibl MexXny
XopAaMu U CeKyuuMH. BrnucaHHble W ONMUCaHHBIE UETHIPEXYTrONbHUKU. B3aumHoe



pacnojiockeHue IBYyX OKpyxkHocTed. Kacanue okpyxkHocted. OOmue kacaTenbHbIE K IIByM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yrios ot O npo 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TOXkAeCTBO. POPMyJIBI IPUBEICHUS.

Pemenne TpeyronpHukos. TeopemMa KOCHMHYCOB M TeOpemMa CHHYCOB. PemeHue
MPAKTUYECKUX 3a/1a4 C UCMOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpaszosanue mogobusi. [lonoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpoU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

BekTtop, amuHa (MOAyJdb) BEKTOpa, COHANPABJIEHHBIE BEKTOPBI, IMPOTHBOIIOJIOKHO
HAIPaBJICHHbIE BEKTOPBL, KOJJIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallUd Hal
BEKTOpaMHu. Pa3noxkeHune BeKTopa Mo IBYM HEKOJUIMHEapHBbIM BekTOpaM. KoopauHaTel BEKTOpA.
CxkanspHoe pou3BeleHHe BEKTOPOB, IPUMEHEHHUE Il HaXOXXIEHUS UIMH U yTIJIOB.

JlekapTOBbl KOOPAMHATBI HA IIJIOCKOCTH. YPaBHEHUs] MNPSMOM M OKPYXHOCTH B
KOOPAHMHATAX, NEPECEUCHNE OKPYKHOCTEH U NMPsIMbIX. MeTOA KOOPAUHAT U €r0 NPUMEHEHHE.

IIpaBunbHBIE MHOTOYIOJBHUKU. [lnnHa OKpyskHOCTU. ['panycHas u panuaHHas Mepa yria,
BBIYMCJIEHHE JUIMH OyT OKpykHOCTel. [nomans kpyra, CeKTopa, CErMeHTa.

JIBIDKEHUSI MIIOCKOCTH U BHYTPEHHHE CUMMETPHUH (puryp (31eMeHTapHbIE PENCTABICHMS ).
[Tapannensueiii nepenoc. [losopor.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI VYUYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS TporpaMmMbl ydeOHoro kypca «I[eomeTrpusy
XapaKTEPU3YIOTCS

1) maTpuoTHYecKoe BOCIIUTAHUE:

NPOSIBJICHHEM HMHTEpeca K TNPOLUIOMY U HACTOALIEMY POCCUHCKOM MAaTeMAaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JAOCTI)KCHUSAM POCCUHCKHX MATEMAaTHKOB W POCCHUICKOMN
MaTeMaTHYECKOH IIKOJIbI, K UCTIOJIB30BAHUIO 3THX JTOCTHKEHUH B IPYTHX HAYKaX M MPHUKJIATHBIX
chepax;

2) rpaaaHCcKoe H IyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBINOJIHEHHIO OOSI3aHHOCTEH TpakgaHWHA W peald3alliil ero Ipas,
NPEACTABICHHEM O MAaTEeMAaTHYECKHX OCHOBaX (PYHKLUMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBJIIEHUH, TIPOLIEAYP T'PaKOAHCKOro o0IiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYKIEHHIO 3THYECKHX MPoOJieM, CB3aHHBIX C MPAKTUUYECKUM NPUMEHEHHEM IOCTIKEHHN
HAYKH, OCO3HAHUEM BaKHOCTH MOPAJbHO-3THUECKHX MPHHLIUIIOB B 1€ATEIBHOCTH YIEHOTO,

3) TpyAoBOe BOCIUTAHHE:

YCTAaHOBKOW Ha AKTUBHOE Y4YacTHE B PEUICHUH NPAKTHYECKUX 3a7ad MaTeMaTHYeCKOM
HAINPaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYE€CKOro 0Opa30BaHUs Ha MPOTSHKEHUH BCEH
JKU3HH IUIs YCIEITHONW NpodecCHOHaIbHON AeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HaHHBIM BBIOOPOM M TIOCTPOCHHWEM HHIMBHIYaJbHOW TPACKTOPHUH OOpa30BaHUS W
JKU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIHTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MATEMAaTHYECKHX
OOBEKTOB, 33144, PEIIEHH, PACCY KIEHHUH, YMEHHIO BHAETh MATEMATUIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE,

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpHUEHTALMeH B JEITEJbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPENCTaBJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHs 4YeJIOBEKa, NPUPONbI M OOmecTBa, NOHUMAHHEM
MaTeMaTUYeCKOH HayKW Kak c(epbpl YeJOoBEUeCKOW NEesITeNbHOCTH, 3TAlOB €€ pPa3sBUTHA U
3HAYUMOCTH JIJIs1 Pa3BUTHS LIMBWIIN3ALINH, OBJIAICHUEM SI3bIKOM MAaTEMAaTHKH U MaTEMaTHUECKOM
KyJbTYpOH Kak CpEICTBOM TIIO3HAHUS MHpA, OBJIAJACHHEM IPOCTEHINUMH HaBBIKAMHU
HCCJIEIOBATENbCKON AEATEIbHOCTH,

6) d¢usnueckoe BocnuTaHue, (opmMHpoBaHHE  KYJIbTYPbl  3A0POBbSI M
IMOLHOHAJIBHOIO 0J1Ar OOy YHA:

TOTOBHOCTBIO TMpPHMEHSATh MAaTEMaTHYECKHE 3HAHUA B HMHTEPECaX CBOETO 3I0POBBS,
BEJCHUS 3J0POBOr0 00pasa KU3HM (340POBOE MUTAHME, COATAHCHPOBAHHBIN PEXXUM 3aHITHH U
OTIBIXA, peryjsipHas (pu3Mueckass aKTUBHOCTb), C(POPMHUPOBAHHOCTBIO HaBbIKa peduexcum,
NPU3HAHUEM CBOETO IPaBa Ha OIIMOKY M TAKOTO JK€ TpaBa IPyroro 4ejIoBeKa,

7) 3K0JI0rHYecKoe BOCIIHTAHUE:

OpHEHTAlLlMe Ha MPUMEHEHHe MAaTeMAaTHYeCKUX 3HAHWN ISl PelleHHs 3a7ad B 00JacTh
COXPaHHOCTH OKPY’KaloIleHd Cpeapl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEICTBUI Il OKPY’KaroIleHd Cpenbl, OCO3HAHHEM IJIO0ANbHOrO XapakTepa SKOJIOTHYECKHX
npobieM 1 myTel UX pereHus;



8) apanTanusi K H3MEHSAIOIMMCS YCJIOBHAM COLUATBLHON U NMPHPOIHOH Cpeabl:

TOTOBHOCTBIO K JICWCTBUSIM B YCJIOBUSIX HEONPEAENEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO NEATENbHOCTh, B TOM YHCJE YMEHHE YUUTBHCS Yy IPYIHX
JrOAEH, IpuoOpeTaTh B COBMECTHON AESITEIbHOCTH HOBbIE 3HAHMS, HABBIKA M KOMIIETEHIIUU U3
OTIbITA APYTHX;

HEOOXOIMMOCTBIO B (POPMUPOBAHMU HOBBIX 3HAHHH, B TOM 4uCie (HOPMYIHPOBATH HUAEH,
MOHATHSI, THIOTE3bl 00 OOBEKTaX W SBJIEHUSX, B TOM UHCJIE paHEe HEM3BECTHBIX, OCO3HABATH
ne(pUIUTH COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH, TUIAHUPOBATb CBOE PA3BUTHE;

CHOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CUTYaLMIO, BOCIPHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BbI30B, TPeOyIOIMUI KOHTPMEp, KOPPEKTHPOBATH NMPUHUMAEMble PEIICHUS U
nefcTBus, GOPMYIUPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBHSL, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJ/IBTATHI
[lo3naBaTebHBIE YHHBEPCAJIbHBbIE YUeOHbIE JeHCTBHS

ba3osble Jlornueckue aeicTBUs:

® BBUIBIITh M XapPaKTEPHU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEMaTHUECKHUX OOBEKTOB,
NOHATHH, OTHOLICHUH MEXAY NOHITHAMH, (POPMyJIHUPOBATH ONPEAENCHUs MOHATHI,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJAaCCH(UKAMK, OCHOBAHUS JIs1 00O0IIEHHS 1
CPaBHEHUsI, KpUTEPHUH MTPOBOIUMOrO aHAIHN3A,

® BOCHPUHHUMATBH, (POPMYIHPOBATH M MPeoOpPa3OBBIBATH CYKACHUS. YTBEPAUTENbHBIE U
OTpHLIATENIbHBIC, €NUHIYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

® BBLIBIITb MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aHUMOCBS3U U MPOTUBOpPEUHs B (pakTax,
TAaHHBIX, HAOMIONEHHWSX M YTBEPXKASHUSIX, NPEAJaraTb KPUTEPUU MJIST BBISBICHHS
3aKOHOMEPHOCTEN U NPOTUBOPEUNH;

® JeJaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, AEOYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUeHNUH, YMO3aKIFOYEHNH 110 aHAJIOTHH;

e pa3dupaTh 1OKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN (TIPSIMBIE U OT MMPOTUBHOTO),
NPOBOINTH CAaMOCTOSITEJIBHO HECJOXKHBIE [TOKA3aTENbCTBA MAaTEMAaTHYECKHX (PaKTOB,
BBICTPANBATh APTYMEHTALMIO, MPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHUS,

e BpIOMpaTh CHOCOO pemieHust y4eOHOW 3amaun (CpaBHUBATh HECKOJBKO BAapPUAHTOB
peleHws, BBIOUpaTh HanOoJee MOAXOMIIUNA ¢ yUETOM CaMOCTOSITENbHO BBIIENEHHBIX
KPHUTEPUEB).

Ba3oBble nccenoBaTebCKue 1eHCTBHSA:

® CIONB30BaTh  BOMPOCHI  KaK  HCCIENOBATENbCKHHA ~ WHCTPYMEHT  TO3HAHUS,
(dbopMyaHpOBaTH BONPOCH], (UKCUPYIOIIHNE MIPOTHBOPEUHE, MPOOIEMy, CAMOCTOSITETEHO
yCTAaHAaBJIMBATh UCKOMOE M JaHHOE, (POPMHPOBATH THIIOTE3Y, aPTryMEHTHPOBATH CBOIO
MO3HULIMIO, MHEHHE,

® T[POBOAUTH IO CAMOCTOSTENBHO COCTABIEHHOMY IUIAHY HECJIOXKHBIA 3SKCIIEPUMEHT,
HeOONbIIOE  HCCIEIOBAHNE IO YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
o0bekTa, 3aBUCUMOCTEH OOBEKTOB MEKIy COOOM;



camMocTosiTeNlbHO  (popmynupoBaTh  000O0OIIEHUST W BBIBOABI IO  pe3yjibTaTaMm
MPOBEAEHHOTO HAOJIFOIEHUs, UCCIISNOBAHUS, OLEHHBATH JOCTOBEPHOCTH MOJyYE€HHBIX
Pe3yJabTaTOB, BBIBOJIOB M OOOOIIECHMIA,

MPOrHO3UPOBATE BO3MOXKHOEC PAa3BUTHUE MPOLCCCA, a TAKIKEC BbIABUTATH MPECATOIIONKEHUA
O €0 Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pabora ¢ undopmaumneii:

BBISIBJISITH HEAOCTATOYHOCTb U M30BITOYHOCTD HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX AJIs
pelIeHus 3a1a4uy,

BBIOMpATh, AHATU3UPOBATh, CHCTEMATH3MPOBATh M HWHTEPIPETHPOBATH HH(OPMALIUIO
Pa3IUYHBIX BUOB U (POPM NPEACTABICHHUS,

BBIOMpATH (GOpPMYy TIpeAcTaBiIeHUs WHPOPMALNN U WUTIOCTPUPOBATH peLIacMble 3a1auu
cXeMaMH, AnarpaMMaMu, UHOH rpaduKkoi 1 UX KOMOWHAIUSAMUY,

OLIEHUBAThb HANEKHOCTh WHPOPMALMU 1O KPUTEPHUSAM, MPEAJIOKEHHBIM YUUTENIEM MU
copMyIUPOBAHHBIM CAMOCTOSITEJILHO.

KommyHukaTuBHbBIe YHHBepCAJIbHbIE YueOHbIe 1eiicTBUS:

BOCIIPUHUMATh U (POPMYJUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBHUSIMH U IEJISIMH
oOmieHust, SICHO, TOYHO, TPAaMOTHO BBIPAXKaThb CBOK TOUYKY 3PEHUSI B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICeHUs 3a/aud, KOMMEHTHPOBATH
TOJTYYEHHBIN PE3yJIbTaT;

B XO/€ OOCYKACHUs 3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMOl TeMbl, POOIEeMBI,
pemaeMoi 3aa4yu, BbICKA3bIBaTh UJEH, HAIISJICHHbIC HA TIOUCK PEIIEHUs, COMOCTABIISTh
CBOW CYXKACHHS C CY>KISHUSIMH IPYTUX YYACTHUKOB IHAjiora, OOHAPYKUBATh PA3JIUINE
U CXOICTBO IMO3WULMH, B KOPPeKTHOH (opme (HOpMyIUPOBATH PAa3HOTJIACHS, CBOH
BO3PaKEHUS,

MPEJCTABIISITh PE3YJIbTAThl PEHICHHs 3a7a4ud, SKCIEPUMEHTa, MUCCIEAOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO BbIOWpaTh (HOpPMAT BBICTYIUIEHUS C YYETOM 3a7a4 TPE3CHTALUU U
0CcOOEHHOCTEH ayANTOPHH,

MOHUMATh U WCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW W MHIWBUIYAJTBHOW pabOThI IPH
pemeHnn y4eOHbIX MaTEMATHUECKHX 3aad,

MPUHUMATD LIeJIb COBMECTHOW NESITEIbHOCTH, MJIAHHUPOBATh OPTaHU3ALIUI COBMECTHOM
paboThI, pactpenessiTh BUABI padOT, TOrOBAPUBATHCS, OOCYKAATh MPOLECC U Pe3yJbTaT
paboTel, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4aCTBOBAaThb B IPyMIOBLIX (opmax padboTsl (00CykaeHMUs,, 0OMEH MHEHUSIMHU, MO3TOBbIE
IITYPMBI U IPYTHE), BBIMOIHITH CBOIO YaCTh Pa0OThI M KOOPAHMHUPOBATH CBOU TEHCTBUS
C IPYTUMU YJIeHAMH KOMAaHIbI, OIICHHBATh KA4€CTBO CBOETO BKJaAa B OOIIMIA MPOIYKT
1o KpuTepusiM, CHOPMYJTUPOBAHHBIM YYACTHHKAMHE B3aUMOEHCTBUSI.

Peryn1siTuBHbIe YHHBepCcaJIbHbIE YUeOHbIe AeHCTBHS

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABIIAITh IUJIAH, AJTOPUTM peLeHHs 3amadd (WM ero 4YacThb),
BBIOMpPATh CIIOCOO peLIeHHsT € Y4Y€TOM HWMEIOMIHMXCS PEeCypcoB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTHUPOBATh BAPHAHTHI PELICHUH C y4ETOM
HOBOI HH(pOpMAIHUH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTE/LIEKT:



® BIAAETh Croco0aMH CaMOMPOBEPKH, CAMOKOHTPOJISI TPOLEcca M pe3yibTaTa peIeHus
MaTeMaTHYeCKON 3a/1a4H,

® MpenBHUAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHb NPH PEIICHUH 3a/1a4H, BHOCHUTHb
KOPPEKTHUBBI B AESTEIHbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OICHUBATH COOTBETCTBUE PE3YyJbTATa ACSITEIBHOCTH MOCTABJICHHOW LEIH M YCIOBHUSM,
OOBSICHATD MPUYUHBI JOCTIIKEHHSI MIIH HEOCTIDKCHMS LIEJTH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIbTATHI

K xouny obOyuenwss B 7 kjacce OOyHaIOIIUHCS MOJYYUT CIEAYIOIIHE TMPEeIMETHbIC
PE3yNbTaThI:

Pacrio3HaBaTh HM3y4eHHBIE TeOMETpUYECKHe (UIyphl, ONpenesiTb HX B3aUMHOE
pacrosniokeHue, n300pakaTb TreoMeTpUUecKrue (UIyphbl, BBIIOJIHATH YEPTEKU IO YCIOBHIO
3anaun. M3mepsTe JNHHENHBIE W YIJIOBbIE BEJNWYMHBL. PelaTh 3amadu Ha BBIYMCICHHE [JIMH
OTPE3KOB U BEJINYUH YIJIOB.

Henate rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B PEATbHON KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pazmnuarh pasMepsl 3TUX OOBbEKTOB IO MOPSAAKY BEITHYUHBI.

CTpouth YepTeku K FeOMETPUUECKHUM 3a/1a4daMm.

Ilonp30BaTbCsi MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJNb30BAaTh MPU3HAKU H
CBOWCTBAa paBHOOEAPEHHBIX TPEYTOJBHUKOB MPH PELISHUH 3aa4.

IIpoBOAUTE TOrMUECKUE PACCYAKACHUS C UCIONB30BAHUEM F€OMETPUUECKUX TEOPEM.

Ilonp30BaTbCsi NMpPU3HAKAMU pPABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBONCTBOM
MEJUaHbl, MPOBENEHHOW K THUIOTEHYy3€ MPAMOYIOJIbHOIO TPEYrolbHUKA, B PELICHUU
reOMEeTPUUYECKUX 3a/1a4.

OmnpenensiTe MapaieNIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yer ¢ HUMH
cekymas. OnpenensTe NapajuleIbHOCTb MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUIN OT TOUEK
OIHOU MPsIMOM A0 TOYEK APYTrOH MPSIMOM.

Pemars 3anaun Ha kneTyaToii Oymare.

[IpoBOIUTH BBIYHCICHHUS W HAXOOUTh YHCIOBbIE U OYKBEHHBIE 3HAYEHUS] VIJIOB B
FeOMETPUYECKUX  3a7ja4ax C  HUCHOJB30BAHUEM CYMMBI  yIJIOB  TPEYrOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NPU TMEPECEUCHHM ABYX MapajuIeIbHbIX
NPsIMBIX CEKyLIEeH. PemaTe npakTH4YeCKHe 3a1a41 Ha HAXOKIOEHUE YIJIOB.

Bramers moHATHEM reOMETPUIECKOrO MECTa TOUEK. Y METh ONPEAeIsiTh OUCCEKTPUCY yIJia
U CEPEeANHHBIN NEPIEHAUKYIISIP K OTPE3KY KaK F€OMETPUUECKHE MECTa TOUEK.

DopMyIHpPOBaTh OMpPENENCHUs] OKPYKHOCTH U KPYra, XOpAbl U AUAMETPa OKPY>KHOCTH,
MOJIb30BATLCS UX CBONCTBAMU. Y METh IPUMEHSITh 5TH CBOWCTBA MPH PELICHUU 3a1a4.

Bnanerp nmoHATHEM ONHCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETb HAXOAUTHL €€
uentp. Ilonp3oBarbcs pakTamMu 0 TOM, UTO OHCCEKTPHCHI YIJIOB TPEYTOJIbHUKA MEPECEKA0TCS B
ONHOM TO4YKE, MU O TOM, 4YTO CEPEAUHHBbIE MNEPHNEeHAUKYJSIPbl K CTOPOHaM TPEYrOJIbHHUKA
MEePECEKAIOTCSI B OAHOU TOUKE.

Bnanerp mnoOHATHEM KacaTeNbHOH K OKPYXXHOCTH, TIOJI30BAaTbCSl TEOPEMOH O
NEePNEHAUKYIAPHOCTH KacaTeIbHON U pafinyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

Ilonp30BaTbCcsi MPOCTEHINMMU TFEOMETPUYECKMMM HEpPAaBEHCTBAMH, IIOHMMATb UX
MPaKTUYECKUN CMBICIL.



IIpoBOIUTE OCHOBHBIE T€OMETPHUUECKUE TIOCTPOCHHUS C IIOMOIIBIO LIUPKYJIS U IHHEHKH.

K xonny obOyuenunss B 8 kjacce oOydaromuiicsi MOJNYYUT CIEAYIOIIHE TMPEIMETHBIC
PE3YJIBTATHL:

Pacrio3HaBaTh OCHOBHBIE BUJBI YETBIPEXYTOJBHHUKOB, MX 3JIEMEHTBHI, MOJb30BATHCS HX
CBOWMCTBaMH IMPH PEIIEHHH T'€OMETPHUECKUX 3a1a4.

[IpuMeHATH CBOWMCTBA TOUKHM IEPECEUSHHMs MeNuaH TPEyrojbHHKa (LEHTpa Macc) B
pelIeHNH 3a1ad9.

Braners noHsTHEM CpeHEN JMHUU TPEYTOJIbHUKA U TPAIeLuy, MPUMEHSITh UX CBOMCTBA
npu peleHnu reoMerpuueckux 3anad. llonp3osatecsti Teopemoit Paneca U TEOPEMOH O
NPONOPUHUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX IJIS PELICHHS MPAKTUIECKHUX 3a1aY.

[TpuMeHATE MpU3HAKU MTOAOOUS TPEYTOJBHUKOB B PELICHUH T€OMETPUYECKHIX 3aa4.

INonb3oBatbest Teopemoit Iludaropa s pemieHUs TeOMETPUYECKHX U MPAKTHYECKUX
3amaq. CTPOUTh MaTeMaTHYECKYI0O MOJAETbh B MPAKTUYECKHUX 3a/1a4ax, CAMOCTOSATENBHO IeNaTh
YepPTEK M HAXOAUTb COOTBETCTBYIOIINE IJIUHBL

Bramers NOHATHSMH CHHYCA, KOCHHYCa W TaHT€HCA OCTPOrO yria MpsIMOYTOJIbHOTO
TpeyrosbHuKa. [101630BaTECSI STUMH MOHATUSAME [IJIs PELIEHHS TPAKTHYECKUX 3a71ad.

Beramcasary  (pasnuuHBIMH - crioco0aMM)  IUIOLIANb  TPEYroJbHUKA W IUIOLIAIU
MHOTOYTOJIbHBIX ~ uryp (momb3ysic, TrAe HeoOXOomuMo, KaibKymaropom). IIpuMeHsTh
MOJIy4E€HHBIE YMEHUS B MPAKTHYECKUX 3a7a9ax.

Bramers MOHATUSMH BIHCAHHOTO M LEHTPAJIBHOTO YIJIA, HCIOJB30BAaTh TEOPEMBI O
BITMCAHHBIX YIJIaX, yrilax MEXAy XOopAaMmH (CEKYIIMMH) U yIiie MEeXKAY KacaTelbHOH U XOpAOH
NPU PELICHUN T€OMETPHUYECKUX 3a1ad.

Bramers MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHKA, MPUMEHSITh CBOHCTBA OMHCAHHOTO
YeTBIPEXYTONbHUKA MPHU PEIIEHUH 3aa4.

[IpuMeHATh MONy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTH MATEMATHUECKHUE MOJIENU IS
3a/1a4 peajbHOM )KU3HU U MPOBOIUTH COOTBETCTBYIOIIHE BEIYUCICHHUS C IPUMEHEHUEM TOA00US
U TPUTOHOMETPHH (TI0JIB3YSACH, II€ HEOOXOIUMO, KAJIBKYJIATOPOM).

K xonny obOyuenuss B 9 kJjacce OOydarOIUIACS MONYYUT CJIEOYIOIINE MPEIMETHBIS
PE3YJIBTATHL:

3HaTh TPUTOHOMETPUUECKHUE (YHKIMH OCTPBIX YIJIOB, HAXOAWTb C HX IOMOIIBIO
pa3NMYHBIE  3JEMEHTBl  NPSIMOYTOJBHOTO  TPEYrojibHHKA  (KpEeLIeHHe  MPSIMOYTOJIbHBIX
TPEYyroJIbHUKOBY ). Haxoauth (C MOMOLIBIO KaJbKYJIATOPA) IJIMHBI M YTJIbI A HETaOIMYHBIX
3HAYCHHN.

ITonb3oBaTbest OpMyITaMH MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUIECKUM TOXKIECTBOM
IUT HAXOXKICHUST COOTHOIIEHUH MEXY TPUTOHOMETPUIECKIMHU BETUIMHAMH.

Hcnonp30BaTh TEOpEMBI CHHYCOB MU KOCHHYCOB JUJISI HAXOXKACHHS PA3IMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA (KpEIIeHHEe TPEYTrOJIbHUKOBY), MPUMEHATh MX NPU PEIIEHUH Te€OMETPHUYECKHX
3a71a4.

Brapers nmonsTHAMU npeoOpazoBaHus MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB NMOAOOHBIX
¢uryp. IHone3oBarbest cBOHCTBaAMH MOAOOUS MPOU3BOJIBHBIX (QUTYP, YMETh BBIYHCISTH JIMHBI U
HAXOIUTh yIibl Y monoOHbIX Guryp. IlpumMeHsTs cBOMCTBA MOJOOUS B MPAKTUUECKUX 3aa4ax.
YMeTb MPUBOANUTE MPUMEPHI MOJOOHBIX (PUTYp B OKPY’KAIOILIEM MHUpE.

ITonb30oBaThCst TEOPEMaMU O MPOU3BEACHUU OTPE3KOB XOpPI, O MPOM3BEACHUU OTPE3KOB
CEKYIIHX, O KBaApaTe KacaTeJIbHOM.



ITonb30BaThCcst BEKTOpaMH, TOHUMATh HUX TE€OMETPHYECKHUH W (PHU3MUECKHH CMBICT,
NPUMEHSITh UX B PELICHUH TeOMETPUYECKHX M (U3NYecKHx 3amad. [IpuMeHsTh CcKaispHOe
MIPOU3BENECHNUE BEKTOPOB AJIs1 HAXOXKIECHUS IUIUH U YIJIOB.

Ilonp30BaTbCsi METOAOM KOOPAWMHAT HAa IUIOCKOCTH, MNPUMEHSTb €ro B pPELIeHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a71a4.

Brnanere MOHATHUSMH NMPaBUJIBHOTO MHOTOYTOJIBHUKA, AJIMHBI OKPYXKHOCTH, IJIMHBI AYTH
OKPY’KHOCTH M PaAWaHHON MeEpbl yIUVIa, YMETb BBMMUCIATH IUIOAAL KPyra M €ro 4acTew.
IIprMeHATE NOTyYEHHBIE YMEHUS B IPAKTHYECKUX 3a1a4aX.

Haxonute ocu (Wiu LEHTPBI) CUMMETPHH (UTYp, TPUMEHSTb IBHXKEHHS IUIOCKOCTH B
MPOCTEHUIINX CIyYasiX.

IIpuMeHATE MONy4YEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTb MATEMAaTUYECKUE MOAENU MJIs
3a/1a4 peajbHON )KU3HU U MPOBOIUTH COOTBETCTBYIOIIHE BBIYUCICHHUS C IPUMEHEHUEM MOA00HS
U TPUTOHOMETPUUECKUX (PyHKIMH (TIONIB3YSCh, 1€ HEOOXOIUMO, KAIBbKYJIATOPOM).



oa & w DN

TEMATUYECKOE INMNJ1AHNPOBAHWE
7 KNACC
Ne n/n HanmeHoBaHWe pa3fesioB 1 TeM MporpamMmb|

MpocTeiune reoMmeTpuyeckme GUrypbl U X CBOMCTBA.

3mepeHrie reoMeTprUyecKmX BeNNYnH
TpeyronbHUKK

MapannenbHble Npsamble, CymMMa Yr/ioB TPeyrosibHuKa
OKPY>XHOCTb U Kpyr. ["eoMeTpuyecKme nocTpoeHus
MoBTOpeHMe, 0606LLEeHNE 3HAHWI

OBLLEE KOJ/IMYECTBO YACOB 110 NPOIrPAMME

KonnyecTtBo
yacoB

14

22
14
14
4

68

ANeKTPOoHHbIe (LUMPPOBLIE)
o6pasoBaTe/ibHble Pecypchbl

Bubnunoteka LIOK https://m.edsoo.ru/7f415e2e

Bubnunoteka LIOK https://r.edsoo.ru/7f415e2e
Bubnnoteka LLOK https://r.edsoo.ru/7f415e2e
Bubnnoteka LIOK https://r.edsoo.ru/7f415e2e
Bubnnoteka LIOK https://r.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/7f415e2e

6

8 KJTACC
Ne n/n

HanmeHoBaHWe pasfesioB 1 TeM MporpaMmmb|

YUeTbIpEXYTroNbHUKN

Teopema ®aneca 1 Teopema 0 NPOMOPLNOHABbHBIX
OTpe3Kax, Nofo6Hble TPeYroNbHUKN

Mnowgaab. HaxoxaeHne nnowiafein TpeyronbHNKOB
N MHOTOYTO/bHBIX (uryp. iowanm nofobHbIX
uryp

Teopema MNMuaropa 1 Havyana TPUroOHOMETPUM

YT bl B OKPY>XXHOCTWU. BnucaHHbIe 1 ONUCaHHbIe
YeTbIPexXyrofibHNKKN. KacaTtefbHble K OKPY>XXHOCTU.
KacaHve oKpy>XHOCTei

MoBTOpPEHNE, 0606LLEHME 3HAHNIA

OBLLEE KOJ/IMYECTBO YACOB 110 NPOIrPAMME

KonnyecTtBo
yacoB

12

15

14

10

68

SNEKTPOHHbIE (LNPPOBLIE)
obpasoBaTe/ibHble Pecypchbl

Bubnnoteka LIOK https://rn.edsoo.ru/7f417e18
Bubnnoteka LIOK https://rn.edsoo.ru/7f417e18
Bubnnoteka LIOK https://rn.edsoo.ru/7f417e18
Bubnnoteka LIOK https://rn.edsoo.ru/7f417e18
Bubnnoteka LIOK https://rn.edsoo.ru/7f417e18

Bubnnoteka LIOK https://rn.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
https://m.edsoo.ru/7f417e18

9 K/TACC

Ne n/n HavmeHoBaHMe pa3fenoB U TeM NporpamMmbl Konuyectso ANeKTPOHHbIe (UM pPoBLIL)
yacos obpasoBaTe/ibHble pecypchbl

TpuroHomeTpus. Teopembl KOCUHYCOB N CUHYCOB.

PelLIeHYE TpeyToNbHIKOB 16 Bubnnoteka LJOK httos://m.edsoo.ru/7f41al2c
?op(f:fopiiﬁrsz:gg;imoi}yemmquKme 10 Bubnunoteka LLOK httos://m.edsoo.ru/7f41al2c
BekTopbl 12 Bubnnoteka LLOK httos://m.edsoo.ru/7f41al2c
JeKapToBbl KOOPAMHATLI Ha NI0CKOCTU 9 Bubnnoteka LJOK https://r.edsoo.ru/7f41al2c
MpaBn/ibHbIE MHOTOYTOMIbHUKN. [MHa

OKPY>XHOCTW U nnowafb Kpyra. BeluncneHve 8 Bubnuoteka LJOK https://r.edsoo.ru/7f41al2c
nnoLLasen

[BWXeHMsA NI0CKOCTH 6 Bubnnoteka LJOK https://rn.edsoo.ru/7f41al2c
?H(;T;g eHite, 060OLeHMe, cuCTemaTsaLs 7 Bubnnoteka LJOK https://rn.edsoo.ru/7f41al2c

OBLLEE KOJ/IMYECTBO YACOB 110 NPOIrPAMME 68


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOUHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHHUKA

* I'eomeTtpusi, 7-9 knaccel/ [Toropenos A.B., AkunonepHoe obmecTBo «M3naTenbeTBoO
«IIpocsewmenne»





















