PABOYASI ITPOT'PAMMA
yueOHoro npeamerta «I'eomerpusi»

JU1s1 oOyuarommxcs 7-9 Ki1accoB



INOACHUTEJIbBHAS 3AIINCKA

['eomeTpust Kak OJJMH U3 OCHOBHBIX Pa3/iesIOB LIKOJIbHON MaTeEMaTUKH, UMEIOIIUI CBOEH LEbIO
o0ecreynTh M3y4eHUE CBOHCTB M pa3MepoB (HUIyp, MX OTHOLICHHHA W B3aUMHOE DPACIOJIOXKCHHUE,
OMMPAETCS Ha JIOTMYECKYIO, JOKA3aTeNIbHYI JIMHUIO. [[eHHOCTh M3ydeHHs reoMeTpuu Ha YpOBHE
OCHOBHOTO 00mIero o0Opa3oBaHUS 3aKJIIOYaeTCs B TOM, YTO OOYYAIOIIMKCS YYUTCS IPOBOJAUTH
JIOKa3aTelIbHblE PAacCyKJEHUs, CTPOUTh JIOTUYECKHE YMO3AKIIFOUEHMs, JOKa3blBaThb WCTUHHbIE
YTBEPKACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKIEHHUS «OT IPOTHUBHOIOM,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (DOPMYIUPOBATH OOPATHBIE YTBEPHKACHUS.

Bropoil nenbr0 u3ydeHUss I€OMETPUHU SBIIAETCS MCIOJIb30BaHUE €€ KaK HHCTPYMEHTA IpHU
pelIeHuN Kak MaTeMaTH4eCKUX, TaK M MPaKTUYECKHUX 3a7ay, BCTPEUYANOIIMUXCA B PEaIbHOM KHU3HU.
OOyuaronumiicsi JOHKEH HAYYUTHCS OTMPEACTUTh T€OMETPUIECKYIO (DUTYpY, ONUCATh CIIOBAMU JJAHHBIH
4epT&X WIM PUCYHOK, HAWTH IUIOIIAAh 3€MEJIbHOTO YYacTKa, paccyuTaThb HEOOXOAUMYIO JIUHY
OIITOBOJIOKOHHOTO Kalens min TpedyeMble pa3Mephl rapaxka Ajsi aBTOMOOHIISl. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JIMHUAA B M3Y4eHUM reoMerpuu. [Ipm pemieHnn 3agady NpakTUYECKOTO
XapakTepa 00yJaroUIHics yYUTCS CTPOUTh MAaTEMaTHYECKHE MOJIENIN PEANTbHBIX )KU3HEHHBIX CUTYAIIHH,
MIPOBOJIUTH BHIYUCIICHUS U OLIEHUBATh aJIeKBATHOCTD MTOJIYYEHHOT'O pe3yJIbTara.

Kpaiine BaxkHO mOAYEPKUBATH CBSI3U TEOMETPUU C JAPYTMMHU Y4YEOHBIMU IpEAMETAaMU,
MOTHBHUPOBATh HCIOJB30BaTh OMPEICICHUS T'eOMETPUYECKUX (UTyp W TMOHSATHH, IEMOHCTPUPOBATH
MIPUMEHEHHE MOJYYCHHBIX YMEHUI B (M3UKE M TEXHHWKE. DTU CBSI3U HauOojee SPKO BHIHBI B TEMax
«BexTopse», «TpuroHoMmerpuueckrue COOTHoLEHU Y, «Meton koopauHat» U «Teopema [Tudaropar.

Vuebnsiii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3feibl COJCPIKAHUS:
«["eomerpuueckue GUTypsl U UX CBOMCTBa», «l3MepeHHe reoMeTpUUYECKUX BENUYUHY, «/[ekapToBbl
KOOpJMHATHI Ha IJIOCKOCTUY, «BekTopbl», «/IBuxkeHus miockoctny, «lIpeodpazoBanus nonodus».

Ha u3yuenune yueOHoro kypca «I'eomerpusi» orBoautces 204 yaca: B 7 kiacce — 68 gacoB (2 gaca
B HEJIENIO), B 8 Ki1acce — 68 yacoB (2 yaca B He/IeN0), B 9 kiacce — 68 4yacoB (2 yaca B HEJEINIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Havanenele mnonsatus reomerpun. Touka, mnpsmas, OTpe30K, Jyd. Yroia. Buuasl yrios.
Beprukansable 1 cMexHBbIEe yIibl. buccektpuca yrina. JIomanasi, MHOroyrosusHuK. [lapannensHocTs u
MEPIEeHIUKYJIIPHOCTD MPSIMBIX.

Cummerpuunble ¢gurypsl. OCHOBHBIE CBOMCTBa oceBOi cummeTpuu. [Ipumepsl cuMMeTpuu B
OKPYKAOILIEM MUDE.

OcCHOBHBIE NTOCTPOEHMS C NOMOIIBIO LUPKYIsSl W JIMHEHKH. TpeyronpHuk. BwicoTta, mennana,
OHMCCeKTpuca, IX CBOMCTBA.

PaBHOOe1peHHBII 1 PaBHOCTOPOHHUHN TPEYroNbHUKU. HepaBeHCTBO TpeyrosbHUKA.

CaoiicTBa ¥ IPU3HAKK paBHOOEPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M NMpU3HAKU MapaJIeNbHBIX NpsMbIX. CymMMa yriaoB TpeyrojibHUKA. BHemHue yriel
TPEYTOJIbHUKA.

[IpsamoyronbHblii  TpeyrosbHUK. (CBOMCTBO MEAMAaHBI MPSMOYIOJBHOTO  TPEYrOJbHUKA,
MPOBEAEHHON K runoTeHy3e. [Ipu3Haku paBeHCTBa IPSIMOYTOJBHBIX TPEYTOJIbHUKOB. [IpAMOYTOabHBIM
TPEYrOJbHUK C yriioMm B 30°.

HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW,
Teopema o 0oJbIleM yriie U 0oJblIeii cTopoHe TpeyronbHUKA. [leprneHIuKysp 1 HaKJIIOHHAS.

I'eomerprueckoe mecTo Touek. buccekTpuca yria v cepeIMHHBIN NEPIEHAUKYIISAP K OTPE3KY KaK
F€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJia U TuaMeTp, UX cBOMCTBa. B3aumMHOe pacnosioxkeHne OKpYKHOCTH U
npsmoi. KacarenpHast M cekymas K OKpyKHOCTH. OKpYKHOCTb, BIIMCaHHas B yroj. BmnmcaHHas u
ONMCaHHasl OKPYKHOCTH TPEYTOJIbHUKA.



8 KJIACC

UYersipéxyronpuuku. Ilapasenorpamm, ero npusHaku U cBoWcTBa. YacTHble ciydan
napajuieiorpaMmoB  (IpSMOYTOJIBHUK, POMO, KBaJpar), MX MPU3HAKKM U CBoicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ CBOWCTBA U Mpu3Haky. [IpsMoyronbHas Tpaneuus.

Meron ynBoenus wenuanbl. llenTpanbHas cummerpusa. Teopema @Paneca u Teopema o
IIPOIOPLIMOHAJIBHBIX OTpE3KaXx.

Cpennue TMHUM TpeyrojabHUKA U Tpaneuuu. LleHTp macc TpeyrojapHuKa.

[Tomobue TtpeyronbHUKOB, Kod(hdunueHT mnomodbus. I[lpusHakum mOMO0MS TPEYrOIHLHUKOB.
[Ipumenenue mogo6ust P pEHICHUH MPAKTUUYECKUX 3a/1au.

CpoiicTBa 1uIOmIAzell reomerpuueckux ¢uryp. Dopmynasl A8 IUIOMIAAM TPEYTOJIbHUKA,
napajuiesniorpaMma, pom06a u tpanernuu. OTHOIIEHUE IO MOA0OHBIX QUTYP.

Brruncnenue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOW Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aau.

CuHyCc, KOCHUHYC, TaHI€HC OCTpOr0 yIjla MpsIMOYTOJbHOIO TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIACCTBO. TpuronoMmerpudeckue GyHkmuu yrios B 30, 45 u 60°.

BrucanHble U IEHTpaJIbHBIE YIJIbI, YTOJI MKy KacaTeJIbHOW U XOPAOU. YTIIbI MEKY XOpJIaMHU U
cekymuMu. BnucaHHble W ONUCaHHbIE YETHIPEXYIOJbHUKU. B3auMHOe pacnosiokeHue [BYX
okpyxHocTel. Kacanue okpyxHocTeit. OOmiue kacareabHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanredc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
®opMmyIibl IPUBECHHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PellieHne mpakTHYecKuX
3ajJ]a4 C UCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpaszoBanue momodusi. [1og00me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mHpoM3BEAEHUH OTPE3KOB XOpPJ, TEOPEMbI O MPOMU3BEIEHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpare KacaTeIbHOH.

Bekrop, nnuHa (MOAynb) BEKTOpa, COHAIIPABICHHbBIE BEKTOPHI, TPOTHUBOIIOIOKHO HANPABJICHHBIE
BEKTOPHBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIly HaJl BeKTopamu. Pa3znoxeHune
BEKTOpa 10 JIBYM HEKOJUIMHeapHbIM BekTopaM. KoopauHatbl BekTopa. CKajsipHOE€ NpPOM3BEACHUE
BCKTOPOB, IPUMCHCHHUEC IJIS1 HAXOXJACHUA JJIMH U YIJIOB.

JlekapTOBbI KOOPJMHATHI HA TUIOCKOCTH. YPaBHEHHs NPSAMONH M OKPYXKHOCTH B KOOpJHMHATax,
IIepECEYEHUE OKPYKHOCTEN U MPAMBIX. METO KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYroJIbHUKU. JlnmnHa OKpyXHOCTH. I'pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBIDKEHHs IJIOCKOCTH M BHYTPEHHHE CHMMETpUU (QUryp (3JIeMEHTapHbIE Ipe/CTaBICHUS).
[TapannensHbli iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI YUYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE  pe3yJbTAaThl OCBOCHHUS  HporpamMmbl  ydeOHoro  kypca  «[eomerpus»
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOE BOCIUTAHNE:

MMPOABJICHUEM HMHTEPECA K NPOHIJIOMY H HACTOALICMY pOCCHﬁCKOﬁ MaTeéMaTHKH, IECHHOCTHBIM
OTHOIIEHHEM K JOCTHKCHHUSIM POCCHHCKUX MAaTeMaTHKOB M POCCHHCKOW MaTeMaTH4eCKOW MIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYIUX HayKax U MPUKIAJAHBIX chepax;



2) rpaKIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpaKAaHWHA W peaju3alMd ero Ipas,
IPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (D)YHKIIMOHMPOBAHUS PA3IHYHBIX CTPYKTYD, SIBICHH,
IpoIelyp TPa)XIaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO
3TUYECKUX NpoOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPHUMEHEHHEM JOCTHKCHUU HAayKH, OCO3HAHHUEM
B2XHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHE B pEIICHUM TNPAKTHYECKUX 3a/4ad MaTeMaTHYeCKOU
HAIpPaBJICHHOCTH, OCO3HaHHEM BXHOCTU MAaTEeMaTHYECKOTO 00pa30BaHuUs Ha MIPOTSHKECHUN BCEH JKH3HU
IUIsl YCTIEUTHOM MPO(heCcCHOHATBHON IEeSTENFHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U IIOCTPOCHUEM WHANBUIYATIbHOM TPACKTOPUH 00pa30BaHUs U )KU3HEHHBIX ITAHOB C YIETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYecKoe BOCIUTAHUE:

CIOCOOHOCTBIO K SMOILMOHAIBHOMY U 3CTETHYECKOMY BOCIIPHATHIO MAaTEeMAaTHUYECKUX OOBEKTOB,
3aja4, peHIeHHH, pacCyKACHUH, YMEHHIO BUJIETh MATEMAaTHIYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS:

OpHMEHTALMeH B IeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX IPECTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BHUTHUS 4eJOBEKa, MPUPOABI M OOIIECTBA, MTOHUMAaHHEM MaTeMaTHYEeCKON HAayKh
Kak CcQepbl YeIOBEYECKOH [ESATENbHOCTH, JTaloOB €€ pPa3BUTHS W 3HAUYUMOCTU ISl Pa3BUTHUS
[UBWIN3ALUHI, OBIAJICHUEM S3bIKOM MAaTEMAaTHKH M MaTeMaTHYeCKOH KyJIbTypoHl KakK CpeICTBOM
MO3HaHMS MHpPa, OBJIAJICHUEM MTPOCTEHIINMH HaBBIKAMHU HCCIICI0BATEIBCKON AEATEILHOCTH;

6) puzuueckoe BocnHTaHHe, (POPMUPOBAHHE KYJIbTYPbI 30POBbSi H IMOIHOHAIHLHOTO
0J1aronoJIyyus:

TOTOBHOCTBIO TPHMEHSATh MaTEMAaTUYECKHE 3HAHUS B HMHTEPECax CBOETO 3/I0POBBS, BEICHHS
30pOBOr0 O0Opa3a JXH3HM (370pOBOE NHUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH M OTIBIXA,
perynsipHasi pu3nvecKas akTHBHOCT), C(OOPMUPOBAHHOCTHIO HABBIKA PE(IICKCHH, TPHU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOT'O K€ IPpaBa JIPyroro 4eioBeKa;

7) KOJIOTHYECKOEe BOCIIUTAHME:

OpHEHTale Ha NpPUMEHEHHE MaTeMaTH4YeCKMX 3HaHMM I peleHus 3ajad B 00JacTu
COXPaHHOCTH OKPY’KAIOIIEeH Cpe/Ibl, ITITAHMPOBAHUS TIOCTYIIKOB M OIIEHKH UX BO3MOXHBIX MTOCIIEICTBHIH
JUIsL OKpYXKAaroIeil cpefbl, 0CO3HAaHUEM TI00aTbHOI0 XapaKTepa 3KOJIOIHYECKUX Mpo0sieM M MyTe ux
pereHws;

8) aganTanus K N3MEHSIIOIIMMCSI YCJIOBHSIM CONUAILHOM U MPHPOTHOI CPebI:

TOTOBHOCTBIO K JICHCTBHSIM B YCIOBHUSX HEONPEACNEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NPaKTUUYECKYIO 1eATEIbHOCTh, B TOM UHCIIE YMEHUE YUUTHCS Y APYTUX JIOJEH,
proOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIMH U3 OIBITA JIPYTHX;

HE00XO0AUMOCTBIO B (OPMUPOBAHUH HOBBIX 3HAHUH, B TOM Unciie GopMyIupoBaTh UJIeH, ITOHATHS,
TUNOTE36l 00 OOBEKTaX W SIBICHHUAX, B TOM YHCIIE paHEe HEHM3BECTHBIX, OCO3HABATH JC(UITUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATh CBOE Pa3BUTHUE;

CTIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIIHIO, BOCTIPUHIMATH CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPEOYIOIUI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMBbIE PEIICHUS U IeHCTBHSI, POPMYIUPOBATH
Y OLIEHUBATh PUCKHU U TOCIIEACTBUS, (OPMUPOBATH OMBIT.

METANIPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIC YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JJornueckue AeMcTBHUA:

BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHBbIE NPHU3HAKKM MATEeMATUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIIEHWH MEXIy TOHATHSMHU, (POPMYIUpPOBATH OMNPEACIICHUs] TOHITHH, YyCTaHaBIMBATh
CYIIECTBEHHBIH MpPH3HAK KIACCU(PUKALNU, OCHOBAaHUS Ui OOOOIICHHUS M CpPaBHEHUS, KPUTEPUU
MMPOBOIMMOTO aHAJIN3A;



BOCIPUHUMATh, (GOPMYIHPOBaATh U MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U OTPULIATENbHBIE,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIIOBHBIE;

BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TNPOTUBOpeuusi B (haKkTax, JaHHBIX,
HAOJIOACHUAX W YTBEPXKICHHSX, IpeiaraTb KPUTEPHM JJs BBIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, A€TyKTUBHBIX U HHAYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKIIYEeHU 110 aHAJIOTUH;

pa3duparhb J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (TpsAMBbIE U OT MPOTHBHOTO), MPOBOAUTH
CaMOCTOSITENILHO HECITIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUYECKUX (DaKTOB, BEICTpAUBaTh apryMEHTAIHIO,
MPUBOANUTH PUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CcrIOCcO0 pelieHus yueOHOH 3a1aul (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPAThH
HanboJee MOAXOIAIMHNN C yUETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue qeicTBUA .

MCIOJIb30BAaTh BOMPOCH KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUsA, (HOPMYIHPOBATH BOIIPOCHI,
¢bukcupymolme MpoTUBOPEUYHE, MPOOJIEMy, CaMOCTOATEIbHO YCTaHABIMBATH HCKOMOE U JaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYyMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOANUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECIOXKHBIM SKCIEpUMEHT, HEOOIbIIoe
MCCIICIOBAHHE 110 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTEeMaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 00BEKTOB
MEXIy COOOI;

CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIIIEHHS U BEIBOIBI I10 PE3YIbTaTaM MPOBEAEHHOTO HAOIIOACHNS,
UCCIIeIOBaHMS, OLIECHUBATh JIOCTOBEPHOCTh MOJIYUYEHHBIX PE3YyIbTaTOB, BEIBOJOB M 0000IIECHUI;
IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MTPOLIECCA, & TAKKE BBIABUTATh MPEIIOI0KEHUS O €r0 pa3BUTUN
B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh U HU30BITOYHOCTH MH(MOPMALMU, JAHHBIX, HEOOXOJUMBIX IJI pEHICHUS
3aJ1a4y;

BBIOMpATh, AaHATM3UPOBATH, CUCTEMATH3UPOBATH U HHTEPIPETUPOBATH HH(POPMALIUIO PA3IMUYHBIX BUI0B
1 GOpPM TMIPEICTABICHHUS;

BbIOMpaTh (GopMy NpeACTaBICHUs HUHPOPMALMU M WIUTIOCTPUPOBATH peIlaeMble 33Jaydl CXEMaMH,
auarpaMmMmaMM, HHOUM rpadukoil 1 uX KOMOMHAIUSAMU;

OLIEHUBATh HAAE&KHOCTb HMHPOPMALMM 1O  KPUTEPUSAM, NPEUIOKEHHBIM  YUUTEIEM  MIIU
c(OpMYyJIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHuKaTHBHBIC yHHBeEpcaabHbIe Y4eOHbIC JeHCTBHUSA:

BOCIPUHUMATh U (pOPMYIHPOBATH CYXACHUS B COOTBETCTBUH C YCIOBHUSIMH U LEJIIMU OOILEHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHHUS
10 XOJly PEIICHU 3a/1a4l, KOMMEHTUPOBATh NOJYyUEHHBIN pPe3ysIbTarT;

B XOJie OOCYXIEeHHs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOIEMBI, perraeMoi
3a/lauM, BbBICKA3bIBaTh MJIEW, HAIIEJICHHbIE HAa IOWCK pPEIICHHUS, COIMOCTaBISATh CBOM CYXKICHHS C
CYXKJEHUSMHM JAPYIMX YYaCTHUKOB JMajora, OOHAapyX HMBaTh pa3jIMYUe U CXOJCTBO IO3UIMHA, B
KOPPEKTHOH opMe popMyIupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEJICTABIIATh PE3YJIBTAThl PEIIEHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHMS, IPOEKTA, CAMOCTOATEIBHO
BbIOMpaTh (popMaT BBICTYIUIEHUS C YUETOM 3aa4 IPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;
MOHMMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHAHON M MHIUBUAYaJbHOW pabOTHI MpU pPELICHUU
y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh IIeJb COBMECTHOW JeSATENbHOCTH, IUIAHUPOBATh OPraHU3allli0 COBMECTHOM paboTHl,
pacmpenensaTh BUABI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC W Pe3yabTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIFOJIEN;

y4acTBOBATh B T'PYIIOBBIX (hopmax paboTel (0OCykIeHHs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI H
JpyTHUE), BBINOJHATH CBOIO YacTh PadOThl U KOOPJMHHUPOBATH CBOU AECUCTBHUS C JIPYTMMHU UJICHAMHU
KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMHU B3aUMOACUCTBHUS.



PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA

Camoopranuszaums:

CaMOCTOSITENTLHO COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 33a7add (WIM €ro 4acTh), BRIOMpPATh CIOCOO
peleHust ¢ y4yéToM HMEIOIUXCS PeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJIETh CIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS IPOIIEcca U pPe3ybTaTa pelIeHus] MaTeMaTH4eCKOM
3a/1a4y;

IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpU PEIIEHUU 3a/ladl, BHOCUTb KOPPEKTHUBBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAlIEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEILHOCTH IOCTABICHHOM LENW M YCIOBHUSAM, OOBACHATH
IIPUYMHBI JOCTH)KEHUS UM HEAOCTHKEHMSI LIeJIH, HaXOUTh OLIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIBTATbHI

K xonity 00yuenus B 7 kjiacce 00y4aromuncs MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Pacnio3naBath u3yueHHbIe TeoMeTpuuecKkrue (GUTYphl, ONMPEAETATh UX B3aMMHOE PACIOIOKEHUE,
M300paxkaTh FTeOMETPHYCCKUE PUTYPHI, BBITIOTHATH YSPTEKH MO YCIOBHIO 3a/1a4u. VI3MepsTh THHEHHBIC
U YTJIOBBIE BEJIMUMHBI. Pemars 3ajauu Ha BBIYUCIICHUE IJIMH OTPE3KOB U BEJIUYMH YIJIOB.

Jlenats rpy0yI0 OIIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEaIbHOM )KU3HHU, pPAa3MEPOB
MPUPOAHBIX 00BEKTOB. Pa3inuuate pa3mMepbl 3TUX 0OBEKTOB MO MOPSIIKY BETHUHHBI.

CTpouTh 4epTEXKHU K TCOMETPUUECKUM 3a7ad4aM.

[Tonb30BaTbcsl MpU3HAKaMU PABEHCTBA TPEYrOJIbHUKOB, MCIOJb30BaTh NPU3HAKW U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKICHUS C UCIOJIBb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEAEHHOM K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/a4.

Onpenenste napauieIbHOCTh MPSAMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEeKyllasl.
Ornpenenars napamieabHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSSHUNM OT TOYEK OJHOU MPSAMOM 10
TOYEK APYrou MpSMOM.

Pemats 3a1aun Ha kieT4aroit Oymare.

[TpoBOAUTH BEIYHCIICHUS U HAXOAUTH YUCJIOBBIC M OYKBEHHBIE 3HAUECHHSI YTIIOB B TEOMETPUUECKUX
3a/layax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYIOJbHUKOB U MHOTOYTOJIBHUKOB, CBOMICTB YTIJIOB,
00pa30BaHHBIX TPH TEPECEUCHUM JBYX TMapajUIeIbHBIX MPAMBIX CeKylledl. Pemars mpakTuueckue
3a/1a4yu Ha HAXOXKJEHUE yTJIOB.

Brnagers moHsATHEM reOMETPUYECKOTO MECTa TOYEK. YMETh OIpeAessTh OMCCEKTpUCY yria u
CepeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

DopMynHpOBaTh OMPEEICHUsI OKPYXHOCTH W Kpyra, XOpJbl W JHaMeTpa OKPY>KHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATh 3TU CBOMCTBA MPU PEIICHUH 3a4au.

Brnagerp moHsATHEM ONMMCAHHOMN OKOJIO TPEYrojbHUKA OKPYXHOCTH, YMETh HAXOJAUThH €€ LEHTP.
[Tonb3oBaTbes GakTaMu O TOM, YTO OMCCEKTPUCH YTIIOB TPEYTOJIbHUKA MEPECEKAOTCS B OJTHON TOUKE,
1 O TOM, YTO CEpEeUHHbIE IEPIIEHINKYIISAPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOUKE.

Brnaners  moHsTMEM — KacaTeIbHOM K  OKPY)KHOCTH,  TOJIb30BaTbCA  TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHON U pajuyca, MPOBEAEHHOTO K TOUKE KacaHus.

[Tonb30BaTbCst MPOCTEUIIMMU T€OMETPUUYECKUMH HEPABEHCTBAMH, MOHUMATh MX MPAKTUYECKUN
CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJISL U TUHEHKH.

K xonIty 00yuenus B 8 kj1acce 00yJaromuics MoxyquT CICIYIONNE TPEIMETHBIC PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, WX JJEMEHTHI, TMOJb30BaThCA HUX
CBOMCTBaMH TP PEIICHUH T€OMETPHUECKUX 3a7ad.



[IpuMeHATh CBOMCTBA TOYKM NEPECEUEHUS MEIMaH TPeyrojbHHKa (LIEHTpa Macc) B PELICHUU
3a/1ad.

Bnaners noHATHEM CpegHEW JIMHUM TPEYrOJIBHUKA U TPaleLMH, IPUMEHATh X CBOMCTBA IIPU
peuieHuu reomerpudeckux 3aaad. [lone3oBarscs Teopemoit daneca U TEOPEMON O MPONOPLHUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX I PEIICHUS IPAKTUYECKUX 3a1ad.

[IpuMeHsTh IpU3HAKK [10100MSI TPEYTOJIbHUKOB B PELIEHUN I'€OMETPUUECKHX 3a/1au.

ITonp3oBarbes Teopemoil Iludaropa ms pemieHus reoMeTpUYECKHMX M IPAKTUYECKHX 3a/ad.
CrpouTh MaTeMaTHUYECKyH0 MOJIENb B NPAKTHUUYECKUX 33a7avaX, CaMOCTOSATENBbHO JAENaTh 4EepTEX U
HaXOJUTh COOTBETCTBYIOLIUE JIIMHBI.

Biagers DOHATHMSAMH CHUHYyCa, KOCHHYCa M TaHIE€HCAa OCTPOrO yrja MpsAMOYTOJIbHOTO
TpeyrojabHuka. [101630BaThCS STUMHU MOHATUAMM ULl PEILICHUS TPAKTUYECKUX 3a]ad.

BoruncnsaTte (pa3inuuHbIMM CIOCOOAMHM) ILIOWIAJbL TPEYrOJbHUKA M IUIOIIAJUM MHOIOYIOJIBHBIX
¢buryp (monb3ysach, IJe HEOOXOAUMO, KalbKyJasTOpoM). I[IpUMEHATh MOJSydyeHHblE YMEHHs B
IIPAaKTUYECKUX 3a/1a4ax.

Bnagers NOHATHAMHU BIMCAHHOIO U LIEHTPAJIBHOIO YIJIA, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJay XopJaMu (CEeKyIIMMH) U yIjle MeXAy KacaTelbHOW M XOpJIOM Ipu pelieHuu
reOMETPUUYECKUX 3a7ad.

Bnagerp nNOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHMKA, HPUMEHSTH CBOMICTBAa OMNMCAHHOIO
YETBIPEXYTOJIbHUKA [IPU PEIICHNUH 3a]1a4.

[IpuMeHsTh NOTyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJAEIH JUid 3adad
peasbHOM KM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUYMCIEHUS C MPUMEHEHUEM TOA00HS MU
TPUTOHOMETPHH (I10JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYJISITOPOM).

K koHIly 00yueHus B 9 kj1acce 00y4aroImuics MoJIyduT Caelyromue NpeMeTHbIC Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJIOB, HAXOAWUTh C MX IOMOIIBIO pa3IUYHbIE
3JIEMEHTHI MIPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pEIIeHUE MPSIMOYTOJIbHBIX TPEYroIbHUKOBY). Haxoaute
(c TOMOIIIBIO KaNBKYIISITOPA) IUTMHBI U YTIIBI JJ1s1 HETAOJIMYHBIX 3HAYCHUI.

[Tonp3oBaTbes GopMynaMu NMPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXAECTBOM IS
HAXO0X/IEHHS COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMHU BETUYUHAMHU.

Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCHMHYCOB JJIi HAaXOXKIEHUSA Pa3IM4HBIX 3JIEMEHTOB
TpEeYrojbHUKa («pelIeHNe TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Brnanets nonatusiMu npeoOpa3oBaHus Mo100us1, COOTBETCTBEHHBIX JIEMEHTOB MTOJIOOHBIX (UTYD.
[Tonb30BaThcs CBOMCTBAMU [TO100MS IPOU3BOIBHBIX (GUTYP, YMETb BEIUUCIISITH AJTUHBI U HAXOIUTH YTJIbl
y nopo6HbIX ¢uryp. IIpumeHaTs cBoiicTBa mojoOusi B NMPakTHYECKUX 3a/adyax. YMETh MPUBOAUTH
MIPUMEPHI OJA0OHBIX PUTYp B OKPYKAIOIIEM MUDE.

ITonp30BaTbCs TEOPEMaMU O IIPOU3BEAECHUN OTPE3KOB XOP/, O IPOU3BEIACHUH OTPE3KOB CEKYIIUX,
0 KBaJpare KacaTeJIbHOM.

ITonp30BaTbcs BEKTOpAaMH, TOHUMATh UX T€OMETPUUECKUI U (PU3MUECKUI CMBICH, TPUMEHATh UX
B PELIEHUH T€OMETPUUECKUX U pu3nUecKuX 3a1ad. [[puMeHsTh CKansipHOe IPOU3BEIEHNE BEKTOPOB IS
HaXO0XJACHHUS JUIMH U YIJIOB.

[Tonp30BaTbCst METOIOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSATH €r0 B PEIICHUH N'€OMETPUYECKHUX
U IPAKTUYECKUX 3a7ad.

Bnagerp NOHATHSAMHM TPaBUIBHOIO MHOTOYTOJIBHHUKA, JUIMHBI OKPYKHOCTH, MJIMHBI JTyr'd
OKPY>KHOCTH M paJiIMaHHON MeEpHl yria, yMETh BBIUMCIATH IJIOWAAL Kpyra U ero yacrei. Ilpumensars
ITOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a7a4aX.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (QUTyp, TPUMEHSTH JBWXKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITydasx.

[IpuMeHsTh NOTyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOMTh MaTEMAaTUYECKUE MOJAEIH Ul 3ahad
peaIbHOM KU3HU M TPOBOJUTH COOTBETCTBYIOUIME BBIUMCICHHUS C MPUMEHEHHEM MOoJ00us Hu
TPUTOHOMETPHUECKUX (PYHKIUHN (TI0JIB3YSCh, I/Ie HEOOXOIUMO, KAIBKYIIATOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC



KoanuecTBo 4acoB DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3/iesioB U TeM K (undposbie)
n/n NMPOrpamMMbl Bcero O6H TPOTLHBIC o0pa3oBaTe/bHbIC
padoThI pecypeb

[Ipocreiimue reomeTpuyeckue GUrypsl u
1 ux cBoiictBa. U3mepenne 14
FeOMETPUUECKUX BEIMYUH

bubnmoreka [IOK
https://m.edsoo.ru/7f415e2e

bubnnoreka HOK
2 TpeyroimsHui 22 ! https://m.edsrl)_}).ru/7f415e2e
3 [TapannenbHblie npsMble, CyMMa YIJIOB 14 1 bubnmoreka [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh M KpyT. ['eomeTpruueckue 14 1 bubmuorexa [JOK
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
5 IToBTOpEHME, 0000IICHNE 3HAHHMA 4 1 ]I’?tl/tIg;I:I;I/?nT.G(-:‘I:jascli)(.)rIlf/? f415e2¢
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME
8 KUIACC
Ne HaunmenoBanue pasjaejioB u KOaneCTIZ:)H‘iszHMe ogéI:zﬁTol::;}elzfﬂ(lﬂzq)pOBme)
n/n TeM NPOrpaMMabl Bcero paBoTLI pecypes!
" bubnuoreka [JOK
! HerbpExyroeHHKH 12 . https://m.eds<I)JE).Oru/7f417e18
Teopema Paneca u reopema o
2 MIPONOPLUOHAIBHBIX 15 1 bub6nuorexa [IOK
OTpe3Kax, MOoJ00HbIC https://m.edso0.ru/7f417e18
TPEYTrOJIbHUKH
ITnmomans. Haxoxmenne
3 IUIOLIAJIEN TPEYTOJIBHUKOB U 14 1 bu6mmoreka [JOK
MHOTOYTOJIbHBIX (QUTYD. https://m.edsoo.ru/7f417e18
[Tnomanau mogoOHBIX GUryp
4 Teopema IIudaropa u Havana 10 1 bub6nuorexa [IOK
TPUTOHOMETPHUH https://m.edsoo0.ru/7f417e18
VYTIIBl B OKPY’KHOCTH.
;  Dmemmerowene L b 0K
https://m.edsoo.ru/7f417e18
KacarenbHble K OKpY>KHOCTH.
Kacanue okpyxHoCTEMN
5 [ToBTOpeHme, 0600IIEHNE 4 1 bu6mmorekxa [IOK
3HaHUH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O0 68 6
I[TPOT'PAMME

9 KJIACC
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No 1/ HanmeHoBaHMe pa3jeioB U TeM KonnyectBo  DuiekTpoHHBIe (HH(POBHIE)
B NMPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PeCypchbl
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 bubmmorexa [IOK
CHHYCOB. PellicHre TpeyrojibsHHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanue mogodus. Merpuueckue 10 bubmuorexka [JOK
COOTHOIIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 Bexrope! 12 https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
4 JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH 9 hitps://m.edsoo.ru/7f41a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[n1Ha Bubnorexa [IOK
5} OKPY>KHOCTH U TUIOIIaAb Kpyra. Beraucnenue 8 hitps://m.edsoo.ru/7f41a12¢
mIoaaei B )
6 JIBMOKCHUS INIOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 7 bu6mmoreka [IOK
3HaAHU https://m.edsoo.ru/7f41al2c
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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