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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OOWH U3 OCHOBHBIX PA3ZAE]IOB LIKOJBHOM MAaTEMAaTHKH, UMEIOIIHNA CBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacrooXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYK JUHUI0. LleHHOCTH u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO OO0IIEro o0pa30BaHUs 3aKI0YAETCs B TOM, YTO 00Yy4arOLIHiiCs
YUUTCS TPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyKIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil 1enplo n3y4eHuss FeOMETPUH ABJIACTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKHUX 3a/ay, BCTPEUAIOLIUXCS B peajbHOU
Ku3HU. OOydaroluiics TOJDKEH HAy4YMThCS OIPENENIUTh I'€OMETPUUYECKYI0 (Urypy, ONUCaTh
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOJMMYIO0 JUIMHY ONTOBOJOKOHHOIO KaOess uiau Tpedyemble pasMmepbl rapaxa ais
aBTOMOOWII. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU T€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYalolUiicss y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEaJbHbIX JKU3HEHHBIX CHUTyallui, NpPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb ITOJIyYEHHOT'O Pe3yJbTaTa.

KpaiiHe BaHO MOAUYEPKUBATH CBA3M T€OMETPUU C APYTMMM YUYEOHBIMHU IpeIMeTamH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIryp UM IOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMax «Bektopsl», « [puronomerpuueckue cOOTHOIEHUD», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebnblit Kypc «l'eomeTpus» BKIIOYAET CJENYIOIME OCHOBHBIC pPa3feibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBOMcTBay, «l3MepeHHEe TIe€OMETPUUECKUX BEIUYHHY,
«/lexapToBBl  KOOpAMHATBl Ha  INIOCKOCTW», «BeKTopwl», «/IBHKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus moI00US.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenm), B 8 kiacce — 68 yaco (2 yaca B HeleN0), B 9 kinacce — 68 vacoB (2 Jaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

7 KJIIACC

HauanpHbpie moHsATHsA reomerpuu. Toduka, mpsiMas, OTPE30K, Jyd. Yroi. Buasl yrios.
Beprukanbusle ©  cMexHble yrael. buccekrpuca yrma. JlomaHas, MHOIOYI'OJIBHHK.
[TapaytenbHOCTB M NEPIEHIUKYISPHOCTD MPSMBIX.

Cummertpuunsble purypsl. OCHOBHBIE CBOMCTBA 0ceBoi cummerpun. [Ipumepsl cumMmeTpun
B OKPY’KAIOIIEM MUDE.

OcCHOBHBIE TIOCTPOEHHS C TIOMOIIBKO ILMPKYJIsl W JuHEHKu. TpeyronbHUK. Bricora,
MennaHa, OMCCeKTpHCca, UX CBOMCTBA.

PaBHOOeApEeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W TpU3HAKK paBHOOEAPEHHOTo TpeyrojibHuKa. llpu3Hakum paBeHCTBa
TPEYTOJIbHUKOB.

CBoiiCTBa M NMPU3HAKK NapAJUIENbHBIX NpAMBIX. CyMMa yIJIOB TpeyrojbHHKA. BHenmHue
YTJIbI TPEYTOJIbHUKA.

IIpssMoyronbHBIA TpeyroJpHUK. CBOMCTBO MeEOUaHbl NPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
NPOBEACHHOW K TrunoreHyse. IIpu3sHaku paBeHCTBA IPSAMOYIOJIBHBIX — TPEYTOJIBHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIJIoM B 30°.



HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OOJIbIIEM yIiie U OONbIIeH CTOPOHE TpeyrobHUKA. [lepneHIuKysp U HaKJIOHHAS.

['eomeTpuyeckoe MecTo TouyeK. buccekTpuca yria u cepeMHHBIA MEPHEHAUKYISP K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOYEK.

OKkpyXHOCTb M KpYI, XOpJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacrmonoxeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHas u cexymas K okpyxHOcTU. OKpYXHOCTb, BIIMUCaHHas B
yroui. Bniucannasi u onucanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

Yerpipéxyronbauku. [lapamenorpamm, €ro Ipu3Haku U cBoMcTBa. YacTHble ciydan
napajuieJIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaJpar), X NpU3HAKU U cBoicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ CBOCTBa 1 Mpu3Haku. [IpsaMoyronbHas Tpanemnus.

Meron ynBoenust meauanbl. LlenTpanbHas cummetpus. Teopema Dasieca u teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojbHUKa U Tpaneuuu. LleHTp macc TpeyroiabHuKa.

[Tomobue TpeyrosbHUKOB, K0P GUIueHT momaoous. [Ipu3Haku mogo0ust TpeyroibHUKOB.
[Tpumenenue mo1o0Ust P PEIICHUH MTPAKTUYECKHUX 3a]1a4.

CaolicTBa miomaae reomerpuueckux guryp. @opmyisl A IJIOLAAA TPEYroJbHUKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOILIEHHE MIIOMAACH MOA00HBIX pUryp.

Brraucnenue miomniaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTO Oymare.

Teopema I[ludaropa. [Ipumenenune teopemsbl Iludaropa mpu pemeHUH MPAKTHYECKUX
3a/1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yIJla MPSMOYTOJbHOTO TpeyrojbHHKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

BnucanHble ¥ IIEHTpaJIbHBIE YIJIbl, YIOJ MEXKIY KAacaTelbHOM U XOPJIOH. YTIbl MEXIY
XopAaMM UM CEeKymMMHM. BrnucaHHble W ONUCaHHBbIE UYETHIPEXYTONbHUKU. B3aumHoe
pacmosoxeHue JByX OKpyxHocTed. Kacanwe okpyxkHocted. OOmue kacaTelbHbIE K JIBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yriaoB or 0 mo 180°. OcCHOBHOE TpPUTOHOMETPUYECKOE
TOXk1eCTBO. POPMYIIBI IPUBEICHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
IIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue noxodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

TeopeMa 0 IpoOU3BEAECHNUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BekTtop, nnmHa (MOAYNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUH Hajl
BEKTOpaMH. Pa3iioxkeHue BEKTOpa Mo IBYM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEeKTOpA.
CxkansspHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE NIl HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPSMOM U OKPY)KHOCTH B
KOOPJAMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €ro IIPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJBHUKH. J[JTMHA OKpYXHOCTHU. ['pajlycHas u paJiuaHHas Mepa yria,
BBIYMCIICHUE JUIMH AYT OKpyKHOCTeH. [1momanes kpyra, ceKTopa, CErMeHTa.

JIBUKEeHMsI IITIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUryp (371eMeHTapHbIE NPECTaBICHNU).
[TapaiensHslil nepenoc. 11oBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yJabTAaThl OCBOCHHS MpOrpaMMbl ydeOHOro Kkypca «l'eomerpusi»
XapaKTEepPU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpEca K MNPOLIOMY UM HACTOSALIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTUKOB W POCCUHCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TPOLIEYp TPakIaHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHMXKEHUMN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHUE B PELICHUM NPAKTUYECKUX 3aJady MaTEeMaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEr
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHUEM HWHIWBHAYaJIbHOM TpaeKTOpUU OOpa3oBaHus U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/a4, PEIICHUM, PACCYKICHUM, YMEHHUIO BUICTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHMMaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YeloBEeUeCKOH MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEI0BATENIBCKON IEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHMEe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 3/J0POBOr0 00pasa KU3HHU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKAa pediexcu,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIeH cpeabl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCHEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JieM U IyTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHUE YYUTHCS Y JAPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HEO0OXOIUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHUI, B TOM uHciie GOpMYyIUPOBATH UIEH,

IOHATHA, TUIIOTC3bI 00 oO0BeKTax SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
,I[e(bI/IHI/ITI)I COOCTBEHHBIX 3HAHUM U KOMHCTeHTHOCTCﬁ, IIAaHUPOBATb CBOE Pa3BUTHC;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYalMl0, BOCIHPUHHUMATh CTPECCOBYIO

CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MNPUHUMAEMbIC PEIICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jjornueckue JqeicTBUSA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMATHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIy MOHATHUSAMHU, (OPMYIHpPOBATH OIMPEHCICHUS TOHSATHH,
yCTaHABJIMBATh CYNIECTBEHHBIN MPU3HAK KilacCU(UKAIMU, OCHOBAHUS JIJIsl 000OIECHUS 1
CpaBHEHHUSI, KpUTEPUU TPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYITUPOBATh W TPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBIISITh MAaTEMATUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUUs B (pakrax,
TAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSAX, MpeIaraTh KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEH ¥ MIPOTHBOPCUHIA;

JIeNIaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

pazouparth JTI0Ka3aTeIbCTBA MATEMATHUSCKUX YTBEPKICHUHN (TIPSIMBIC U OT IPOTHUBHOTO),
NPOBOJUTh CaMOCTOSTEIBHO HECIOXKHbBIE JIOKA3aTEebCTBA MAaTEMAaTUYeCKHX (DaKTOB,
BBICTpAaUBaTh apryMEHTAIHIO, NMPUBOJIUTh MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

BBIOMpPATh CIIOCOO pelieHuss y4eOHOHM 3amaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelIeHus, BEIOUpaTh HanOoJIee MOIXOASMIINNA C YIETOM CaMOCTOSITEIILHO BBICIICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

WCIIOJIb30BaTh ~ BOMPOCHI  KAaK  HCCIEAOBATENILCKUNA  MHCTPYMEHT  TO3HAHUS,
dbopMynUpoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOATEIHHO
YCTaHaBJIMBAaTh MCKOMOC W OAHHOC, q)OpMI/IpOBaTI) THIIOTE3Yy, ApTYMCHTUPOBATHL CBOIO
MO3ULINI0, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIM 3KCIIEPUMEHT,
HEOOJBIIOE UCCIEOBAHME 10 YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKITY COOOH;

CaMOCTOSITENIbHO  (opMynHpoBaTh  OOOOIIEHHUST W  BBIBOABI IO  pe3yjbTaTam
MPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCThH IMOTYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

IMPOTrHO3MPOBATE BO3MOXKXHOC PA3BUTHEC IMPOLECCA, 4 TAKIKC BbIABUTATb MNPCAIIOJIOKCHNUA
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH HH(POPMAINH, TAHHBIX, HEOOXOAUMBIX IS
peleHNus 3a1a4H;

BBIOMPATh, AaHAIN3UPOBATh, CHUCTEMATHU3UPOBATb M MHTEPIPETUPOBATH WH(POPMAIIHIO
pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHHUS;

BbIOMpaTh (opMy NpeAcTaBieHuss HHGOPMALMU U WLTIOCTPUPOBATh pelIaeMble 3aJaun
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM HWIIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

e BOCHPUHHUMATH U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSAMH U LIETSIMU
oOuIeHusi, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX, AAaBATbhb IMOACHCHHA IO XOAY PCHICHUA 3aJa4yr, KOMMCHTHUPOBATH
MOJTyYEHHBIH pe3ybTaT;

e B X0/€ 00CYXJIeHHUs 3aJlaBaTh BOIPOCHI [0 CYIIECTBY 00CYKJ1aeMOi TeMbI, MPOOIEMBbl,
peLLIaeMOfI 3ala4M, BbICKA3bIBATh UACHU, HAICIICHHBLIC HA MMOUCK PCIICHUSA, COIIOCTABJIATH
CBOM CYXKJEHUS C CY)KJIEHUSMHU JPYTrUX YYaCTHUKOB JMajora, 0OHapy»KuUBaTh pa3iinyue
U CXOJCTBO MO3MIMHA, B KOPPEKTHOH ¢opme (HOpMyIHpOBaTh PA3HOTIACUS, CBOH
BO3PaKEHUS;

® MPEACTaBIATh Pe3yJbTaThl PEIICHUS 3a/1ayM, SKCIEPUMEHTa, HCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/ad NPE3CHTAllMUd U
0COOCHHOCTEH ayAUTOPHH;

® [IOHMMAaTh U WCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON U MHAMBUAYAIBHON pabOThI IPU
pCeIICHUN y‘IC6HLIX MAaTEMAaTUYCCKUX 3aJa4,

¢ [IpUHHUMATh LCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATH OpraHHU3alIO COBMECTHOH
paboThl, pacpenensaTh BUIbI padOT, JOrOBapUBAThHCS, 00CYKIaTh MPOIIECC U PE3yNIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

® y4YacTBOBAaTh B IPYMIIOBBIX (opMax paboThl (00Cy)aeHUsI, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JCHCTBUA
C APYIruMH 4JICHAMHU KOMAaH/bl, OLICHUBATh KAa4CCTBO CBOCIO BKJIaZd B O6IHHI>1 IMPOAYKT
M0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBHUS.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:
® CaMOCTOSATEJIBHO COCTaBJIATh IUIAH, AJTOPUTM peIleHus 3ajadd (WIM ero 4Yacth),
BbIOMpaTh CHOCOO pElIEHUS € Y4YETOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOW MH(OpMaIUy.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:
e BJaJeTh CIIOCOOAMHU CAaMOMNPOBEPKH, CAMOKOHTPOJIS IMpollecca M pe3yabTara pelieHus
MaTeMaTUYECKOH 3a7aun;
® [peABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb IIPH PEIICHHUH 3a]1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;
® OLEHUBAThb COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH ITOCTABICHHON LIENHM U YCIIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJJOCTUKEHUSI 1IeJIU, HaXOIUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Pacno3naBaTh M3y4deHHbIE TeoMeTpHUYecKHe (UTYpbl, OINpeNeisTh HX B3aUMHOE
pacmojoxeHue, M300pakarb TeoMeTpudeckre (UTYpHI, BBIMOIHATH UYEPTEKU IO YCIOBHUIO
3aJa4vu. I/ISMepﬂTB J'IHHCf/iHBIC 158 erIOBBIe BCIIMYUHBI. PGI_HaTI) 3ala4Y Ha BBIYUCIICHUC IJINH
OTPE3KOB U BEJIMYUH YIJIOB.



Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYMH IPEIMETOB B PEAIbHON KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pasMepsl ITUX 0OBEKTOB 10 MOPSAIKY BETUYHHBI.

Ctpouth 4epTeKH K reOMETPUYECKUM 3a/1adaM.

Ilonb30BaTbcs NpPU3HAKAMHM PABEHCTBA TPEYIOJBHHMKOB, MCIOJIB30BaTh IIPU3HAKU U
CBOMWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPY PELICHUH 3a/1a4.

IIpoBOUTE JIOTHUECKUE PACCYKICHUS C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tosp30BaTbCsd NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIbHOIO TPEYrOJIbHUKA, B PpELICHUU
TFEOMETPUUYECKUX 3a1ad.

OmnpenensaTs NapayIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy IpsIMOiA.

PemaTe 3aaun Ha KiaeT4aToi Oymare.

IIpoBOAMTH BBIYMCIEHUS M HAXOAWTb 4YHUCIOBbIE U OYKBEHHBIC 3HAYCHMs YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BaHMEM CYMMBl yIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TNPH IEPECEYCHUU JBYX MapalICIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1aun Ha HAX0KIEHUE YTJIOB.

Brnaners moHATHEM reOMETPHIECKOTO MECTa TOUYEK. YMETh ONPEACIsTh OUCCEKTPHCY yIiia
Y CEpEAVHHBIN NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOYEK.

DopMynMpOBaTh ONPEACICHHUS OKPYKHOCTH M Kpyra, XOpAbl U JuUaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILICHUU 3a1ad.

Biamers moHsATHEM OINMCAaHHOM OKOJIO TPEYIOJBHHMKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA IIepeceKkaroTcs B
OJHOM TO4YKE, MU O TOM, 4YTO CEpPEAUHHBbIE IEPIEHIUKYIAPbl K CTOPOHAM TPEYrOJIbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamere noHATHMEM KacaTelnbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCsl TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTEIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

Ilonb30BaTbcs  NPOCTEMINMMHM TE€OMETPUYECKUMH  HEPAaBEHCTBAMM, IIOHMMATh HX
MIPAKTUYECKUNA CMBICIT.

IIpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C IOMOIIBIO LIUPKYJIS U TUHEHKH.

K xoniy oOydeHuss B 8 kJjiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3ynbTaThl:

Pacnio3snaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, UX DJEMEHTHI, TOJb30BaThCA MX
CBOICTBaMH MPU PEIICHUH T€OMETPHUUECKHX 3a]1ad.

[IpumMeHATh CBOWCTBA TOYKM TIEPECEUCHUS] MEIWaH TPEYrojbHHUKA (IIEHTpa Macc) B
pelleHny 3ajay.

Bianets monsiTHeM cpeaHEl JIMHUM TPEYTrOJbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
IpU pelleHuH reomerpudeckux 3anad. llomb3oBaThess Teopemoit daneca u Teopemoil o
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU TOI00US TPEYTOIHbHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonmp3oBatbest Teopemoit [ludaropa mas pemeHUss TEOMETPUUECKHX W TPAKTUUCCKUX
3ana4y. CTpOUTh MaTeMaTHYECKYI0 MOJETbh B MPAKTUYECKUX 3a/ladaX, CaMOCTOSTEIhHO JeNaTh
4epTEX U HAXOIUTHh COOTBETCTBYIOIIUE JTTUHEI.

Brnagerp moHsATHSMU CHHYCa, KOCHHYCa W TaHT€HCA OCTPOTO Yriia MPsSIMOYTOJBHOTO
TpeyroibHUKa. [101630BaTHCS STUMHU TOHATUSAMH JJIS1 PEIICHUS MPAKTHUYECKUX 3a7a4.

Boruncnsate  (pa3nuyHBIMEH - cocoO0aMM)  IUIOHIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX Quryp (MoJb3ysach, TIe HEOOXOAUMO, KaJabKylsTopoMm). [IpumeHsTH
MOJTyYEeHHBIC YMEHHSI B MPAKTUYECKUX 3a/1adax.



BrnaneTp TOHSATHSAMH BIMCAaHHOTO W IEHTPAIBHOTO YIJIa, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yIJIax MEXIY XOpJaMu (CEKyIIMMHU) U YIiie MEXIy KacaTelIbHOH U XOpaoi
NIPU PEIICHUU TeOMETPUICCKHX 3a/1a4.

Bragerh MOHSATHEM ONMUCAHHOTO YETHIPEXYTOIBHHUKA, MPUMEHSTh CBOMCTBA OMUCAHHOTO
YeThIPEXYTOJILHUKA TIPU PEIICHUY 3a/1a4.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE MOJEITH IS
3aj1a4 peaJbHOM KU3HHU M MPOBOJAUTH COOTBETCTBYIOIINE BBIUYUCIICHUS C IPUMEHEHHUEM TOI00US
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATbKYIATOPOM).

K konmy oOyuenuss B 9 kJacce oOydaroUmMiics MOMYYUT CJEIYIOIUME NpPEAMETHBIC
pe3yJbTAThI:

3HaTh TPUTOHOMETPHYECKHE (YHKIMHM OCTPHIX YIJIOB, HAXOAUTh C HX TOMOIIBIO
pasIinyHble  BJEMEHThl  MPSIMOYIOJbHOIO  TPEYrojbHHKA  («pPELIEHHe MNPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBIO KaJIbKYJISATOpPA) IIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonp30BaTbest GopMyaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUI HAXOXKJICHNSl COOTHOILIEHUHM MEeX]ly TPUTOHOMETPUUYECKHMMHU BETUUMHAMHU.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HAXOX/IEHUS PA3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKA («pElIeHUEe TPEYroJbHUKOBY), NPUMEHATh MX NPU PEIIEHUH Ie€OMETPUYECKUX
3aj1ad4.

Brnaners nonarusimMu npeoOpa3oBaHus 10100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 10100 MPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HaXOJUTh YIJbl y 1MOoA0OHBIX ¢uryp. IlpumensTs cBoiicTBa MoJ00US B MPAKTHUECKUX 3a]aydax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYDP B OKPYKAIOIIEM MUpE.

[Tonp30BaTbes TEOpeMaMu O HPOM3BEIEHUM OTPE3KOB XOP[, O MPOU3BEACHUHM OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMHM, I[OHMMATh MX TIEOMETPUYECKUH M (DU3MUYECKUH CMBICIH,
OPUMEHATh MX B PEHICHUH TeOMETPHUYECKMX M (U3NYecKux 3anad. [IpuMeHsTH CKansapHOe
POM3BEACHNE BEKTOPOB JJIs1 HAXOXKAECHUS JUIMH U YTJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT Ha IJIOCKOCTH, MPHUMEHSTh €ro B pEIIeHUU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a/1ad.

Brnaners MOHATHAMYU TPaBWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXXHOCTH, JUIMHBI JTYyTH
OKPY)KHOCTM U paJMaHHOW Mepbl yrja, yMeTh BBIUMCIATH IUJIOLIAJh Kpyra M €ro yacTew.
[TpuMeHSTH MMOTy4YeHHbIE YMEHHUS B TIPAKTUYECKUX 3a/1a4aXx.

Haxonute ocu (WM LEHTPHI) CUMMETpUU (DUTYp, NMPUMEHATh JBUKEHHS IUIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[TpuMeHATHh MOTY4YEeHHBbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTW4YeCKHe MOAETH s
3a/1a4 peaJbHOM KU3HU U IPOBOAMTH COOTBETCTBYIOIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSCh, I'/1e HEOOX0IUMO, KAJIbKYIISTOPOM).



TEMATHYECKOE INTAHUPOBAHHME
7 KJIACC

KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne (undposbie)
/o HaumenoBanue pPa3ae/ioB U TEM IIPOrpaMmMmbl Beero KoﬁﬂTpoanb]e H%aKTuqecxne 06pa30BaTeJILHLIe
padoThI padoThI pecypch
1 [Ipocreiimue reometpuyeckre GUrypbl U UX CBOICTBA. 14 bubmmoreka [JOK
H3mepenne reoMeTpuYeCKUX BETUYUH https://m.edsoo.ru/7f415e2e
bubnunoreka LIOK
2 Tpeyrombuuin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamienbHble IpsIMBIE, CyMMa YIJI0B TPEYTOJIbHUAKA 14 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f415e2e
bubnunoreka LIOK
4 OkpyxHOCTb U Kpyr. ['eomeTpuueckue nocTpoeHus 14 1 https://m.edsoo.ru/7f415e2e
. bubnunoreka LIOK
S Tosropenne, obobumenne sHanmii 4 1 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

8 KVIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
w/n HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMBbl Beero KOﬁHTpOJ‘IbHLIe Hp6aKTI/I‘lGCKI/Ie 06pPa3oBATEIbHbIE
padoThbI padoThI pecypesi
. bubnunoreka LIOK
! HerbipexyroabHukH 12 . https://m.edsoo.ru/7f417e18
5 Teopema Paneca u TeopemMa 0 MPONOPLHUOHATBHBIX 15 1 bubmmoreka [JOK
OTpe3Kax, MOJOOHBIC TPEYTOIbHUKH https://m.edsoo.ru/7f417e18
3 [Tnomans. Haxoxaenue miomaaeii TpeyroJbHUKOB U 14 1 bubnnorexa [JOK
MHOTOYToJbHBIX Guryp. [Tnomanu nonobHeIx duryp https://m.edsoo.ru/7f417e18
bubnuoreka [{OK
4 Teopema [Tudaropa n Havana TPUrOHOMETPHH 10 1 https://m.edsoo.ru/7f41718
.B
S acrupexyrommmar Kacaremme K oxpynoon 13 ) bu6orera LIOK
pexyT . Py ' https://m.edsoo.ru/7f417e18
Kacanue okpyxHoCTEN
. bubmmoreka IIOK
6 Tosroperute, 0bobmerte snanuii 4 1 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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 KJIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
Ne (uudpossbie)
w/ HaumenoBanue pa3jiejioB H TeM IPOrpaMMbI Beero KOGHTPOJILHLIC HpﬁaKaneCKne 06pazoBaTeIbHbIE
padoThI padoThI pecype
1 Tpuronometpust. Teopembl KOCUHYCOB U CUHYCOB. 16 1 bubnmoreka [JOK
PewreHne TpeyroJbHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue nogobus. Merpuueckre COOTHOIICHUS bubnuoreka [IOK
2 10 1 _
B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexroper 12 . https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[TMHA OKPYKHOCTH U bubnnorexa [HOK
5 . 8 .
mIoniaap Kpyra. Beruucienue miomanen https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
6 JBIOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
. bu6nmoreka [JOK
7 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM 7 2 https://m.edsoo.ru/7f41a12¢
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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