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IHHOACHUTEJIBHAS 3AIINCKA

['eomerpust Kak OIMH M3 OCHOBHBIX Pa3AE€ioOB IIKOJbHOW MAaTEMATUKH, UMEIOIIUN
CBOEH 1IeNIbl0 O00eCHeUnTh HM3yYeHUE CBOMCTB U pa3MepoB (PUTyp, UX OTHOILICHUU U
B3alMHOE PpACIIOJIOKEHUE, OMNHUPAETCS Ha JIOTMYECKYI0, [OKA3aTEJIbHYIO JIMHUIO.
[leHHOCTh W3yYeHHUS TEOMETPUU HA YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus
3aKJII0YaeTcss B TOM, YTO OOy4YaloIIMWCA YYMTCS TPOBOJIUTH JOKa3aTelbHbIE
paccy X AeHusi, CTPOUTh JIOTUYECKHE YMO3aKJIIOYEHUs, [JOKa3blBaTb HCTHUHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKICHUS «OT
IPOTUBHOTO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (QOpMyJIHUpOBaTh OOpaTHBIC
YTBEPKIEHUS.

Btopoii uenpi0 u3ydeHUsT TEOMETPUM SIBJISIETCS HUCIOJIb30BAaHME €€ Kak
MHCTPYMEHTa NpHU pPEIIEHHMH KaK MaTEeMaTH4YEeCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIOIIUXCS B peaNbHON Xu3HU. OOyuaromuics JOKEH HAyYUThCS OINpPEAeNUTh
reOMETPUYECKYI0 (QUrypy, OmucaTh CIOBaMHU JIaHHBI 4YepTEX WIM PUCYHOK, HAWTU
IUIOIIAJ b 3€MEJIBHOI0 YYacTKa, paccuyuTaTb HEOOXOJWMYIO JUIMHY OINTOBOJOKOHHOTO
kabens win TpeOyeMble pa3Mepbl rapaxa sl aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENbHAS JIMHUS B H3ydYeHUM TreomeTpuu. llpu pemenun 3anau
IPAKTUYECKOT0 XapakTepa OOydarolMiCs YYUTCS CTPOUTh MaTeMaTHYECKHE MOJENU
peanbHbIX XU3HEHHBIX CUTyalui, NPOBOJUTH BBIYMCICHUS U OLIEHUBATh aI€KBATHOCTH
MOJIyY€HHOT'O Pe3yJIbTaTa.

Kpaitne BakHO mNOMYEPKHUBATH CBSI3U TEOMETPUU C JIPYTUMH YYEOHBIMH
npeIMeTaMy, MOTHBUPOBATh HCIIOJIb30BaTh OIpPEAENEHUsT Te€OMETpUYecKux ¢uryp u
MOHSITHI, IEMOHCTPUPOBATh NMPUMEHEHHE TMOJTYUYEHHBIX YMEHUH B (pU3UKE U TEXHUKE.
Ot cBA3M HaubOojee spko BUAHBI B Temax «Bekropb», «TpuronHomerpuyeckue
COOTHOIICHU», «Metoa koopauHat» u «Teopema ITudaropa.

VYyeOnbiii kypc «['eomeTpusi» BKIIOUYAET CJEAYIOLUIME OCHOBHbBIE pPa3felibl
conepxkanus: «['eomeTpudeckue GUrypsl 1 UX CBOMCTBa», «3MepeHne reoMeTpuyecKux
BEIIMUMH», «JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTH», «BekTtope», «/IBHkeHUs
iockocTny, «IIpeoOpazoBanus momgo0Ous».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68
yacoB (2 yaca B Hezel0), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIETI0).



COJEPXAHUE OBYYEHUA
7 KUIIACC

HavanpHpie monstusa reomerpuu. Touka, mpsMas, OTpPe3OK, Jyd. Yrod. Buasl
yIJIoB. BepTukaibhuble U cMeXHbIE yribl. buccekrpuca yrina. Jlomanasi, MHOrOyrojabHUK.
[TapanienbHOCTh U EPIIEHANKYJISIPHOCTD IPSIMBIX.

Cummerpuunbie (urypbl. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpuu. lIpumeps
CUMMETPHH B OKPYIKAOIIEM MUDE.

OCHOBHBIE IOCTPOEHHUS C IOMOILBIO LHUPKYJISI U TuHEHKH. TpeyronbHuUK. BricoTa,
MeanaHa, OucceKkTpuca, X CBOICTBa.

PaBHOOEpEeHHBIN u PaBHOCTOPOHHUI TPEYrOJIbHUKHU. Hepasenctso
TPEYTOJIbHUKA.

CBolicTBa M IpPHU3HAKU pPaBHOOEIPEHHOro TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M NpPHU3HAKU NapajuledbHbIX NOpsAMbIX. CymMMma yIjoB TpEYroJibHHKA.
BHelmHue yrisl TpeyrojabHUKA.

[IpsmoyronpHblii  TpeyronbHUK.  CBOHCTBO ~ MeAMAaHbBl  IPSIMOYIOJIBHOIO
TPEYrOJIbHUKA, NPOBEAEHHOW K TrunoreHyse. IIpusHaku paBeHCTBa NPSAMOYIOJBHBIX
TPEYroJbHUKOB. [IpsIMOYTroIbHBII TpEyroibHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIMHE
JOMaHOM, TeopemMa O OoJplieM yriae M OOJbIIEN CTOPOHE TPEYroJIbHUKA.
[lepnenauKyIssp 1 HAKJIOHHAS.

I'eomeTprueckoe MecTo TodeK. buccekrpuca yria u cepeIlMHHbBIN NEPIICHAUKYIISIP
K OTPE3Ky KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTb U KpyT, XOpJia U AUAMETP, UX CBOICTBAa. B3aumHoOe pacrnoyiokeHue
OKpYHOCTH W mnpsaAMor. KacartenbHas M cekymas K OKpPYKHOCTH. OKpy»XKHOCTb,
BIIMCAHHAs B yroJj. BrimcanHas n onucaHHasi OKpY»KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerbipéxyronpauku. [lapamnenorpamm, €ro mnpu3Haku W CBOMCTBA. YacTHbIe
Clly4yau mapajiesiorpaMmmoB (IIPsIMOYTOIBHUK, pOMO, KBaApaT), UX MPU3HAKU U CBOICTBA.
Tpaneuus, paBHoOOKas Tpaneius, €€ cBoMcTBa U mpu3Haku. [IpsiMmoyronapHas Tpaneuus.

Meron ynBoenus Menuanbsl. LleHTpanpHas cummerpus. Teopema QPaneca u
TeopemMa O MPONOPLMOHAIBHBIX OTPE3KaX.

Cpennue TUHUYM TPEyTroiabHUKA U Tpareuuu. LleHTp Macc TpeyrojabHuKa.

[Togobue TpeyronbHUKOB, KodpduuueHT mnomobus. IlpusHaku mnomOOUS
TpeyroiabHUKOB. [I[puMeHeHne moao0us nMpy pelIeHUU MPaAKTUUECKUX 3a1a4.

CpoiictBa miomaneii reomerpudeckux ¢uryp. DopMmynbl Ui TUIOLIAAH
TPEyrojibHUKa, MapajenorpaMma, pomba u Tpaneuud. OTHoOLIeHUE IuIoIIaen
0I00HBIX PUTYD.



Brruncnenue miomanei TpPEyroJbHUKOB W MHOIOYTOJIBHUKOB Ha KJIETYaTOM
Oywmare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mpu permieHUH
MPaKTUYECKUX 3aad.

CuHyc, KOCHMHYC, TaHT€HC OCTPOTrO yIJIa MPSIMOYTOJIbBHOTO TpPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJECTBO. TpUTOHOMETpUUECKHE (DYHKIIMU YIJIOB B
30,45 u 60°.

Brnucannbie W LeHTpanbHBIE YTJIbI, YTOJ MEXAY KacaTelbHOW U XOpAOH. YTIIbI
MEXy XOpJaMH U CEeKyIllMMU. BrincaHHble U ONMCaHHbIE YEThIPEXYTOIbHUKU. B3auMHoe
pacrosiiokeHne JByX OKpykHocTeil. Kacanme oxpykHocteil. OOmme kacaTelnbHBIE K
JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXeCTBO. DOpPMYIIBI IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
IIPAaKTUYECKUX 3a7a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoGpazoBanue noaodus. [Tomobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Mpou3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHHUM OTPE3KOB
CEKYILUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

BexkTop, anvHa (Moynb) BEKTOpPA, COHANPABIEHHBIE BEKTOPHI, IPOTUBOMOIOKHO
HaIlPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluu
HaJ BekTopamu. Pa3snokeHne BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatelt BekTopa. CkansipHO€ MPOU3BEACHUE BEKTOPOB, NPUMEHEHUE MJIA
HAaXO’KJICHHs UIMH U yTJIOB.

JlekapToBbl KOOpJAWHATHI Ha IUIOCKOCTHU. YPaBHEHHs NPAMOU U OKPYKHOCTU B
KOOpAMHATAX, IIEpEeCEeYEHNE OKPYKHOCTEM M NpsAMbIX. MeToa KOOpAMHAT WU €r0
IIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYronbHUKM. J[MHAa OKpyKHOCTH. I'pamycHas u paauaHHas
Mepa yria, BBIUMCICHHE IJIMH AYT OKpykHOcTel. [Imomanp kpyra, cekropa, CEerMeHTa.

JIBUKEHUSI TUIOCKOCTM W BHYTPEHHHE CUMMETpUHM QUryp (dJIeMeHTapHbIe
npexacrasieHus). [lapamnensusiii nepenoc. IloBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl yueOHOro kypca «I'eomeTrpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOE BOCIINTAHHE:

MPOSBIICHUEM HHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHMCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOULICHUEM K JOCTHKEHHUSM POCCUHCKUX MATEMAaTHKOB U POCCUMCKOU
MaTEMaTU4YE€CKOM IIKOJbl, K HCHOJb30BAHUIO 3TUX JOCTHKEHUH B JIPYrUX HayKax W
NPUKIAIHBIX chepax;

2) rpa:kaaHCcKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 00SI3aHHOCTEH rpayKAaHWHA U PeaTn3aliy ero mpas,
NPEJCTABIEHUEM O MAaTEMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHMUS Pa3IUYHbIX
CTPYKTYP, SBICHHM, IPOIETyp TPasKJaHCKOTO OOIIecTBa (HalpuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXXIEHHMIO 3THYECKMX MpOOJeM, CBA3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JOCTHMKEHHH HAyKH, OCO3HAHMEM BAXXHOCTU MOPAJIBbHO-3THUYECKHUX
IPUHLIMIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpya0BO€ BOCIMTAHME:

YCTAaHOBKOM HA AaKTUBHOE YYacTHME€ B PCIICHHH IPAKTUYECKUX  3a1ay
MaTEMaTUYECKOM  HAINpaBJIEHHOCTH, OCO3HAHWEM  BaXKHOCTHM  MAaTEMaTUYECKOIO
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEH JKU3HU Ui YCIEHHON mnpodeccuoHaIbHON
NESATENbHOCTA M Pa3BUTHEM HEOOXOJUMBIX YMEHHW, OCO3HAaHHBIM BBIOOpOM U
HOCTPOEHUEM HHJUBUAYAIbHONH TPAaeKTOpPUU OOpa30BAHUSA U IKU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTPIO K  AMOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIIPHUSTHUIO
MaTeMaTUYeCKMX OOBEKTOB, 3aJay, pEIIeHUil, pacCyKICHUH, YMEHHUIO BUJAEThH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MIO3HAHMA:

OpUEHTauuel B  JEATENbHOCTH HAa  COBPEMEHHYIO CHUCTEMY  Hay4HbIX
NpPEJCTaBIeHUII 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHs YEJIOBEKa, HPUPOIBl U
oOmiecTBa, NOHMMAaHUEM MaTEeMaTHYECKOM HayKM Kak cdepbl UeIoBEeUeCKOu
NEATENBHOCTH, J3TanoB €€ pa3BUTHS M 3HAYMMOCTH JJIs Pa3BUTHS LMBWIM3ALMH,
OBJIAJICHUEM S3BIKOM MaTEeMaTUKW M MaTeMaTHYeCKOM KyJbTypOoll KakK CpelcTBOM
NO3HAHUS  MHpaA, OBJAJEHUEM IPOCTEUIIMMHU  HaBBIKAMHU  MCCIEIOBATEIbCKON
NEeSTENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opMHpPoOBaHMEe KYJIbTYPbI 310POBbA U
IMOLMOHAJIBHOI0 0J1ATOIOJIYYHS:

TOTOBHOCTBIO IIPUMEHATh MaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJIEHUSI 370pOBOro 00pasza KU3HU (3A0POBOE NUTaHHE, COAJIAHCUPOBAHHBIA PEKUM
3aHATUHN U OTIbIXA, peryyspHas puzndeckas akTHBHOCTH), C(POPMHUPOBAHHOCTHIO HABBIKA



peduiekcun, TpHU3HAHMEM CBOErO MpaBa HAa OMMOKY W TaKOTO JK€ IpaBa APyroro
YeJI0BeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHHE:

OpHEHTaluell Ha MPUMEHEHHWE MAaTEeMaTUYeCKUX 3HAHUM JJIs pelleHus 3anad B
00JTacTH COXPAHHOCTH OKPY’KAaIOUIeH Cpeipl, TUIAHWPOBAHUS MOCTYIKOB M OIICHKH X
BO3MOKHBIX TOCHEACTBUNA JUIsI OKpY)Kalolled Cpelpl, OCO3HAHHEM TJI0OATBHOTO
XapakTepa HKOJIOTUIECKUX MPOOIIEM U IMyTEeH UX PEIICHUS;

8) ajmanTanus K W3MEHSIIOUNIMMCH YCJOBHSIM COLMAJLHOW W TPHPOAHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCJIOBUSAX HEONPEAECIEHHOCTH, OBBIIICHNUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 IMPAaKTUYECKYIO IeATeIbHOCTh, B TOM YHCJIE yMEHHUE
YUUTBCS Y JAPYTUX JIIOJIEH, MPUOOpeTaTh B COBMECTHOM IEATENLHOCTH HOBBIEC 3HAHUS,
HaBBIKU M KOMIIETEHIIUU U3 OBITA JPYTUX;

HEOOXOAMMOCTHIO B (DOPMHUPOBAHUN HOBBIX 3HAHHM, B TOM YKCIE (POPMYIHPOBATH
UJIe, TIOHATHUS, TUIIOTE3bl 00 00BEKTAaX M SABICHHUAX, B TOM YHCIE paHee HEHU3BECTHBIX,
0CO3HaBaTh ACPHUIUTHI COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pas3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYyallMIO KaK BBI30B, TPEOYIOMINI KOHTPMEpP, KOPPEKTUPOBATh IPHHUMAEMbIE PEIICHHS
U IeHCTBUS, (POPMYIHPOBATH U OLIEHUBATH PUCKHU H MOCIEACTBHSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eCTBUSA

ba3oBble Jioruueckue 1eMcTBUA:

° BBISBJISITh U XapaKTEPU30BATh CYILECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
00BEKTOB, TOHATHIA, OTHOIICHUH MEXIy MOHSATUSIMU, (POPMYIHPOBATH OIPEACIICHUS
MOHATHN, yCTaHABIMBAaTh CYIIECTBEHHBIH MpPHU3HAK KiIacCU(UKAIIMK, OCHOBAHUS IS
000011eHNs U CpaBHEHUS, KPUTEPUHU TIPOBOAMMOTO aHATTN3A;

. BOCIIPUHUMATh, (OPMYJIHpPOBaTh W  MPeoOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATENIbHBIE, €IMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIC,

° BBISBIISITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H u
npoTuBOpeurss B (akTax, JaHHBIX, HAOIIONEHUAX W YTBEPKICHUSAX, NpeJarath
KPUTEPHUU ISl BBIABJICHUS 3aKOHOMEPHOCTEN M TPOTUBOPEUHI;

° JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WH]JIYKTUBHBIX YMO3AaKJIFOUYEHUM, YMO3AKIIOUECHHI IO aHAJIOTUH;

° pa3buparh JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKACHHUU (IIPSMBIE B OT
MPOTUBHOTO), MPOBOJUTH CaMOCTOSITSIILHO HECJIO)KHBIC JI0Ka3aTeabCTBa
MaTeMaTHYeCKUX (HaKTOB, BBICTpPAMBATh apryMEHTAIlMI0, TPUBOJUTH TNPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

° BBIOMpATh CHOCOO pemIeHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHHsSI, BBHIOMPATh HAWOOJEe MOIXOJAIINA C y4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTe/IbCKHE T1eHCTBUS:



o UCTIOB30BAaTh BOMPOCH KaK HMCCIENOBATENLCKANA HHCTPYMEHT IMO3HAHMS,
dbopMynHrpoBaTh BOMPOCH], GUKCUPYIOIIME MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIBHO
yCTaHABJIMBATh MCKOMOE W JaHHOE, (HOPMHUPOBATH THUIOTE3Y, apTyMEHTHPOBATH CBOIO
HO3UIIHMIO, MHEHHUE;

. OPOBOJUTH TIO CaMOCTOSITENIbHO COCTABJICHHOMY IUTaHY HECIOKHBIN
OKCIIEPUMEHT, HEOOJNBIIOE  MCCIEOBAaHUE [0  YCTAaHOBIEHUIO  OCOOEHHOCTEH
MaTEMaTHIECKOTO 00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEXITYy COOOI;

o CaMOCTOSATEIBHO (HOPMYITHPOBATH OOOOIIEHUS U BBIBOJIBI MO pe3yJibTaTaM
NpOBEAEHHOTO HAOIMIOACHUSA, WCCIECIOBAHUSA, OIICHMBATH JTOCTOBEPHOCTH TMOIYYECHHBIX
Pe3ybTaTOB, BEIBOJIOB U 000OIIECHUH;

J NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMpOLecca, a TaKXKe BBIIBUTATH
MPEIOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndgopmanmeii:

. BBISIBJIATh HEIOCTATOYHOCTh W HM30BITOYHOCTH HMH(OpMANWU, TaHHBIX,
HEOOXOAUMBIX JJISl PeUICHUS 3a]1a4H;

. BBIOMPATh, AaHAJIM3UPOBATh, CHUCTEMATHU3MPOBATH M HWHTEPIPETUPOBATH
UH(POPMAIIHMIO PA3IMYHBIX BUA0B U (POPM MPEICTaBICHHUS;

o BbIOMpaTh (opmy mnpencTaBieHHs HWHGOPMALMM M WLIIOCTPUPOBATH
pelaeMble 3aJjaur CXeMaMu, TuarpaMmMaMy, HHOU TpauKoil 1 uX KOMOMHALUSAMU;

J OLICHWBATh HAA&KHOCTh WHGOPMAIMM T10 KPUTEPUSAM, TPEATOKEHHBIM
y4HUTENEM I CHOPMYITUPOBAHHBIM CAMOCTOSITENHHO.

KomMyHHKaTHBHBIE YHHBePCAJIbHbIE yUeOHbIe TeiCTBUS:

o BOCIIPUHUMATH U (DOPMYITUPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSMU
¥ LeISIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pEeLIeHUs 3a7adyd, KOMMEHTHPOBAThH
TIOJTyYEHHBIN pe3yNbTaT;

o B XO7Ie 00CYXICHH 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 0OCYX AaeMOU TEMBbI,
npoOJeMBbl, pelaeMoi 3a7adu, BHICKA3bIBaTh W/IEH, HAICICHHBIE HA MOWUCK DPELICHHS,
COMOCTAaBJSATh CBOM CYXKICHUS C CYXXICHUSIMU JIPYTUX YYaCTHHUKOB JHMAJIOra,
0oOHaApy>XMBATh Pa3U4Mie M CXOJACTBO MO3UIIHMHA, B KOPpeKTHOUW dopme (popmymnpoBath
pa3HoOracusi, CBOM BO3PaXKEHUS;

. OpPEACTaBIATh  PE3yJbTaThl  pEIICHUs  3aJauu, HKCIEPUMEHTA,
UCCJIEIOBAHUs, MPOEKTa, CAMOCTOATEIBHO BBIOMpATh (OpMaT BBICTYIUIEHHUS C YYETOM
3a]1a4 MPE3eHTALNN 1 OCOOEHHOCTEH ayIUTOPHUH;

o MOHUMATh U KUCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON U UHAUBHUAYaIbHON
paboThI MPU PEIICHNN YUeOHBIX MAaTeMAaTHUECKUX 3a]1a4;

. NPUHUMATh 1I€7Th COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIINIO
COBMECTHOM paboThl, paclpeneniaTh BUIbl paboT, JOroBapuBaThHCs, 00CYkKIaTh MpoIece
U pe3ysbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

o y4acTBOBaTb B TPyHmoBbIX Qopmax paboTel (oOcyxknaeHus, oOMeH
MHEHHSIMH, MO3TOBBIC€ IITYPMBI M JIPYTHE), BBINOJHATH CBOK YacTh padOTHl U
KOOPJAMHUPOBATh CBOM JCHCTBHS C APYTMMHU 4YJ€HAMH KOMaHbI, OLEHHBATh KaueCTBO



CBOEro BKJIaJla B OONIMI MPOAYKT MO KPUTEPHUAM, CHOPMYJIUPOBAHHBIM YYACTHUKAMU
B3aMMOJICUCTBHS.

PeryasiTuBHble YHMBepcaJbHbIe yieOHbIe AelcTBUSA

Camoopranuszanms:

. CaMOCTOSATEIBHO COCTaBIAThH IUIAH, AITOPUTM PEIICHUs 3a1aud (WIH €ro
9acTh), BBIOMpPATh CIIOCOO pemIeHHS ¢ y4ETOM HMMEIOIIMXCS PECypCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BapHUaHTHl PEIICHUH C y4ETOM
HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, IMOLHOHATbHbIN HHTEJJIEKT:

. BJIAJIETh CIIOCO0aMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpOIlecca U pe3ybTara
pelIeHusl MaTeMaTH4YeCKOH 3a1a4u;

. NPEIBUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPH PEIICHUH 3a/1a4H,
BHOCHUTb KOPPEKTHBBI B JAESITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HaWICHHBIX
OIMOOK, BRISIBIICHHBIX TPYTHOCTEH;

J OLIEHUBATh COOTBETCTBUE Pe3yJbTaTa ACSITEIbHOCTH IMOCTABICHHON LIETH U
YCIIOBHSIM, OOBSICHATH TPUYHMHBI JOCTHIKCHUS WM HEJIOCTIDKEHUS 1ENH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEJIMETHBIE PE3YJIBTATBI

K xoHI11y 00yueHust B 7 kjaacce 00yUYarOIIMICS MOTYUUT CIEIYIONIHE MPEeIMETHbIC
pe3yJIbTaTHI:

Pacno3naBath M3yudeHHBIE T€OMETpUUECKUE (UTYPHI, ONMPEACISITh UX B3aUMHOE
pacroyio)KeHre, U300pakaTh TEOMETPUYECKHE (UTYPHI, BBIMOIHATH YEPTEXKHU TIO
YCIOBUIO 3ajauu. V3MepsTh JMHENHBIE W YIJIOBbIE BEIWYMHBI. Pemate 3agauum Ha
BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenath TpyOyI0 OLICHKY JUHEHWHBIX W YIJIOBBIX BEJIUYWH MPEIMETOB B pealbHOU
KU3HU, DPa3MEPOB MPUPOJTHBIX OOBEKTOB. Pasznuyarh pasMmepbl 3TUX OOBEKTOB TIO
MOPSIJIKY BEJTUYUHBI.

CtpouTh 4epTeKU K TEOMETPUUYECKUM 3a/1ayaM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEUICHUH 3a/1au.

[IpoBOANTE JIOTMYECKUE pACCYX ACHUS C HCIOIb30BAHUEM TI€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaTbCsl MpU3HAKAMM  PABEHCTBA  MPSMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEAEHHOW K TUIIOTEHY3€ NPSMOYTOJIBHOTO TPEYTrOJIbHUKA, B
pEeLIEHNN FEOMETPUYECKHUX 3a]1ay.

OnpenensaTe napajyieIbHOCTh HPSIMBIX C MOMOINBIO YTJIOB, KOTOpbIE 00pa3yeTr ¢
HUMU cekymas. OnpenensaTs NapauieNbHOCTh MPAMBIX € IOMOIIBIO PpPaBEHCTBA
PaCcCTOSHAM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOM IPSIMOM.

Pemath 3aaun Ha KieT4aToi Oymare.

[TpoBOIUTE BEIYHCICHUS U HAXOIUTh YHCIOBBIC U OyKBEHHBIC 3HAYCHHS YTJIOB B
FEOMETPUUECKUX 3aJadaX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB H



MHOTOYTOJIbHUKOB, ~CBOWCTB  YIJIOB, OOpa3OBaHHBIX TMPU TMEPECEUCHUH JIBYX
napajuieJIbHbIX MPSIMBIX CEKyIlel. PeliaTe npakTuiueckre 3a1a4i Ha HaX0XI€HUE YTJIO0B.

Brnanerp moOHSATHEM TEOMETPUUECKOTO MecTa TOYEeK. YMETh OMNpeaessaTh
OUMCCEKTPUCY yTia ¥ CEpEeIUHHBIN MEPIEHANKYIISP K OTPE3Ky Kak TeOMETPUYECKUE MeCcTa
TOYEK.

@opMynupoBaTh OMNPEACIICHUS OKPY>XKHOCTHM M Kpyra, XOpAbl M JuaMerpa
OKPYXHOCTH, TOJIb30BAThCA HMX CBOMCTBAMH. YMETh NPUMEHSTHh 3TH CBOWCTBA IpHU
pelIeHnH 3a/1a4.

Brnanerp TmOHSATHEM OMUWCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY)XHOCTH, YyMETh
HaxoauTh €€ meHtp. I[lomb3oBathest (akTamMum O TOM, UYTO OHCCEKTPHCHI YIIJIOB
TPEYroJbHUKA TEPECEKAOTC B OAHOM TOYKE, U O TOM, UTO CEPEAVHHBIC
NEePHEHIUKYISPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOU TOUKE.

Brnanerp moHsiTMEM KacaTelbHOW K OKPY)KHOCTH, IOJb30BaTbCA TEOPEMOU O
NEePHEHIUKYISIPHOCTH KacaTelIbHON U pajnyca, MIPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCs MPOCTEUIIMMU T'€OMETPUUECKUMU HEPaBEHCTBaMH, IMOHUMATh HX
IIPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKHE IOCTPOCHUS C IMOMOIIBI LHUPKYJIS U
JIMHEUKHU.

K xonIy o0yuenusi B 8 kiacce oOydarmuiics NOIYYUT CIAEAYIOLUE MTPEAMETHbBIE
pe3ynbTaThl:

Pacno3naBath OCHOBHBIE BU/Ibl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BAThCS
UX CBOMCTBaMHU MPHU PEUICHUU T€OMETPUUECKUX 3a7a4.

[IpumeHsTH CBOMCTBA TOUKH MEpECEUEHUsI MEIUaH TPEeyrojbHUKa (IIEHTpa Macc) B
pelIeHnH 3a/1ay.

Braners nmoHsATHEM cpeqHEN JUMHUU TPEYTrOJbHUKA W TpaIELUH, NPUMEHATh HX
CBOMCTBA NPHU pELIEHWH reomeTpudeckux 3anad. Ilomb3zoBarbes teopemon Paneca u
TEOPEMOI O MPONOPLUHUOHAIBHBIX OTPE3KaX, MPUMEHITh UX JUJISl PEIICHUS] TPAKTUYECKUX
3a/1a4.

[IpumeHsT, TpHU3HAKU TOAOOUS TPEYrOJHbHUKOB B PEHICHHH T€OMETPUUYECKUX
3a/1a4.

[Tonb3oBaThesi  Teopemoii I[ludaropa mans  pemieHuss TEOMETPUUECKHX U
npakTuueckux 3agad. CTpouTh MaTEMaTHUUECKYI0 MOJENb B MPaKTHUUECKUX 3ajadax,
CaMOCTOSITEIBHO JI€NIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnanerp moHsATHSMM < CHUHYCa, KOCHMHYCa M TaHI€HCAa OCTpPOro  yria
NPSIMOYTOJIBHOTO TpeyrojbHuka. [lonb30BaTbCsi 3TUMM MOHATUAMM JUIsl PELICHUs
MPaKTUYECKUX 3ajad.

Boruncnarh (pa3nu4HbBIMU - CIIOCOOAaMU) TUIOHIAAb TPEYTOJAbHUKA U ILUIOIIATU
MHOTOYTOJIbHBIX (uryp (moin3ysch, I€ HEOOXOAUMO, KalbKynsTopoMm). [IpumeHsTH
MOJIyYEHHbIE YMEHUS B IPAKTUUECKUX 3a]a4ax.

Braners moOHATHSAMYU BIMCAHHOTO U IIEHTPAIBHOTO yTJiia, UCIOJIH30BATh TEOPEMBI O
BIIMCAHHBIX YTjaX, yIriax MeXAy XopAamu (CeKyIIMMH) U yTie MEeXAYy KacaTeJbHOU U
XOpJIOH MIPH pelIeHUH TEOMETPUIECKUX 3a]1ay.

Bianerp mNOHSATHEM OMMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHATH CBOICTBA
OTIMCAHHOTO YETHIPEXYTOIbHUKA MPU PEIICHUH 3a/1a4.



[IpumMeHsATP TOJyYEHHbIE 3HAHWS Ha IMpPaKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJZIENM JUIs 3a/lad peajbHOW >KM3HU U NPOBOAMTH COOTBETCTBYIOLIME BBIYMCIIEHMS C
OpUMEHEHHEeM MoJo0us U TPUTOHOMETpUU  (MOJB3YysACh, TIA€  HEOO0XOIUMO,
KAJIBKYJISITOPOM).

K xoH1y o0yuenust B 9 kiacce 00ydyarOIIMIiCs MOTYUUT CIEAYIONNE MPEIMETHbBIC
pE3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIMHU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOILBIO
pa3IuYHbIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYrOJbHUKA («PEUIEHUE MNPSIMOYTOJIBHBIX
TPEYroJbHUKOB»). HaxoauTe (C MOMOIIBIO KaJbKYJATOpa) JJIMHBI M YIJbl M
HETaOIMYHBIX 3HAUYCHUI.

[Tonp30BaThCst (hOpMyJlaMU TPUBEAECHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JJII  HAxOXXIEHUS COOTHOIIEHHWH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJIi HAXOXACHHS Pa3IUUYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJbHUKOBY), MPUMEHITh UX NPU PEUICHUU
F€OMETPUYECKUX 3a/1ay.

Bnaners monsTHsAMH mpeoOpa3zoBaHMs MOJO00US, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX ¢uryp. [lomb30BaTecsi CBOMCTBAMU MOJOOMS MPOU3BOJBHBIX (HUTYp, YMETh
BBIUMCIIATH JUIMHBI U HAXOAUTH YIJIbl Yy MOJ0OHBIX ¢uryp. [Ipumensarts cBoiicTBa nonoous
B NPAKTHYECKUX 3aJadyax. YMETh NPUBOAWTH MpPHUMEPH MNOMOOHBIX GUTYp B
OKpY>KarollleM MHpeE.

[Tonb30BaThCsl TEOpEMaMH O MPOU3BEACHUHM OTPE3KOB XOpJ, O IMPOHU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTre KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMH, IOHUMATh UX F€OMETPUUYECKUN U (PUINUECKUN CMBICT,
OPUMEHATh HMX B pEIIEHUHM TEeOMETPUYECKMX U (¢usndeckux 3anad. [IpumeHars
CKaJIIPHOE MTPOU3BEACHUE BEKTOPOB AJIs1 HAXOXKIACHUS JJIMH U YIJIOB.

[Tonp30BaThCSl METOAOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a]au.

Brnaners noHATHAMU NPaBUIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPY>KHOCTH, JUIMHBI
YT OKPY’KHOCTU M paJuaHHOW Mephl yria, YMETh BBIYUCIATH IUIOIIAAb Kpyra M €ro
yacrell. [I[puMeHsTh noyuyeHHbIe YMEHUS B IPAKTUYECKUX 3ajauax.

Haxonute ocu (WM UEHTpbI) CUMMETpUU (QUTYp, TNPUMEHATH JABUKECHUS
IUIOCKOCTH B IPOCTEHIINX CITyYasX.

[IpuMeHsATP TOJNyYEHHbIE 3HAHWS Ha MPaKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENM JUIs 3a/lad peajbHOW >KM3HU U NPOBOAUTH COOTBETCTBYIOLIME BBIYUCIIEHMS C
IpUMEHEHHEM MOoJ00Us U TPUTOHOMETPUUYECKUX (HYHKUUHN (II0JIb3YACh, i€ HEOOXOIUMO,
KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunuecTBo yacos
Ne
MpaxkTn
/ HauMeHoBaHue pa3iesioB U TeM KoHTpOIBH p DJIeKTpPOHHbIE (LM(pPOBbIE)
NporpamMmmal Bcero YECKHE oOpa3oBaTe/ibHbIE pecypchl
n ble padoThI
padoThbI
[Ipocreitmme reomeTpudecKue
CBOMCTBA.
1 Qurypsi 1 HX CBOHCTB 14 bubnuoteka [{OK https://m.edsoo.ru/7f415¢2e
N3MepeHne reoMeTpuuecKux
BEJINYUH
2 TpeyronbHUKN 22 1 bubmuoreka LIOK https:/m.edsoo.ru/7f415¢2e
II
3 APAICIILHAIC [IPAMPIE, Cymma 14 1 bubnunoteka [{OK https://m.edsoo.ru/7f415¢2e
YIJIOB TPEYrOJIbHUKA
O .
4 KPYHHOCTE HKPYT 14 1 bu6mmoreka LIOK https://m.edsoo.ru/7f415¢2e
['eomeTpuyeckre NOCTpOCHUs
5 [ToBTOpeHnue, 06001IeHNE 3HAHUT 4 1 bu6nunoteka LIOK https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOTPAMME
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8 KVIACC

KoanuyecTBO 4acos

Ne H I 35
aKTH4ec
o/ aNMEHOBaHHeE Pa3les0B U TeM KoHTpoIbH p JIEKTPOHHBIE (UG pPOBbIE)
NPOrpamMmsbl Bcero KHe o0pa3oBaTe/bHbIE pecypchl
n ble padoThI
padoThI
N bubmmoreka [JOK
1 Yetbipéxyro 12 1
TRIPEXYTOMLHHKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 NPOIIOPLIMOHATBHBIX OTPE3KaxX 15 1 bubmmorexa LHOK
POTIOpH P ’ https://m.edsoo.ru/7f417¢18
0/100HbIE TPEYTOJIBHUKH
[Tnomans. HaxoxaeHnue momanei
3 e TOJ?I)HI/IKOB u ilmoro FOJEHHBIX 14 1 bubmmorexa [TOK
they Y https://m.edsoo.ru/7f417e18
¢uryp. [1nomanu nonodHbIX huryp
4 Teopema [Iudaropa u Hauana 10 1 bubnumoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriasl B OKpy>XKHOCTH. BriicanHbie
5 Y OIIMCAHHBIE YETHIPEXYTOJIbHUKH. 13 | bubnuotexa [JOK
KacatenbHble K OKpYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanune okpyxHOCcTEN
but6mmoreka [IOK
6 II 6006 i 4 1
OBTOPEHAE, OOODIICHHIE SHARHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOTPAMME
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9 KUIIACC

Ne KoaudecTBO yacoB
W/ HanmMeHoBaHMe pa3/ie/ioB U TeM Beero Kontpoawn | Tpakraaeck B;ICKTPOHHLIC (uudposrbie)
NMPOrpamMMbl B1e paGoTHI e paGoTLI o0pa3oBaTejibHbIE PeCypPChI
Tpuronomerpus. TeopeMbl
1 K(l:))CI/IH COB I/IpCI/IH COBp Pemenue 16 1 bubmmorexa HOK
y yCoB. https://m.edsoo.ru/7f41al2c
TPEYTroJIbHUKOB
IIpeoOpa3oBanue noao0us.
2 MF;T I/IIzIeCKI/Ie COOTHI(I)IHGHI/IX B 10 1 bubnnorexa LIOK
p https://m.edsoo.ru/7f41al12c¢
OKPYKHOCTH
bubnuoreka [JOK
3 B 12 1
CKTOPHI https://m.edsoo.ru/7f41al12c¢
4 JlexapTOBBI KOOPAMHATHI Ha 9 | bubnmnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c¢
[IpaBusIbHBIE MHOTOYTOJIBHUKH.
5 JlmiHa OKpY>KHOCTH U IIIOMIAAb 8 bubmorexa [OK
Py H ZE https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue mioniaaei
but6mmoreka [JOK
6 6
JIBIKCHHS 110CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHuE, 0600IIEH S, 7 ) bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
ITPOT'PAMME
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