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INOACHUTEJIBHAA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO O0ILEro 00pa30BaHMs 3aKII0YAETCS B TOM, UTO 0OydJaroUIHiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT NMPU3HAKOB, (JOPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Btopoil nenbro n3yd4eHuss TeOMETpPUU SBISETCS UCIIONIb30BaHUE €€ KAK MHCTPYMEHTA IIPU
PELICHUU KaK MaTEMATHYECKUX, TaK ¥ IPAKTUYECKUX 3a/a4, BCTPEYAIOIIHUXCS B PECAJIbHOM JKU3HU.
OOyuarouuiics JODKEH HAY4YUThCS ONPENEIUTh I'€OMETPHUECKYI0 (UIypy, ONHUCATh CIOBAMU
JAHHBINA YepTEX UM PUCYHOK, HAWTH TUIOIIAAb 3€MEIBHOIO YUacTKa, paCCUYUTaTh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOensi WM TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIMTENbHAS JIMHUSA B U3ydeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 Xapakrepa o0y4yarolUics YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PeaIbHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pe3yJibTara.

KpaiiHe BaxkHO NOJUEPKUBATH CBS3M T€OMETPUU C APYTUMHM Y4E€OHBIMH INpeAMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIyp U MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopbl», «Tpuronomerpruyeckue cooTHOIEHU», «MeTo] KOOpInHaT
u «Teopema IIudaropa.

VYuebHblit Kypc «['eomeTpus» BKIIOYAET CJEIyIOIME OCHOBHBIE pPa3fesibl COAEPIKAHUS:
«l'eomerpuueckne ¢GuUrypsl M UX CBoicTBay, «l3MepeHHe TeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBHKEHUS  MIOCKOCTHY,
«IIpeoOpazoBaHus MOJOOUY.

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B Helleli), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

7 KVIIACC

HavanbHble moHATHS reoMmeTpuu. Touka, mpsimasi, OTPE3OK, Jyd. Yroia. Buubel yrios.
BeprukansHele ¥ cMmexHble yribl.  buccekrpuca yria. JlomaHas, MHOIOYTrOJIbHUK.
[TapayuieabHOCTB U MEPIEHIUKYISAPHOCTD IPSIMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [IpumMepsl cummeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHMSI C TIOMOLBIO IUPKYJIA U TMHENKHU. TpeyronbHuk. BeicoTa, MeaunaHna,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CroiicTBA W TpU3HAKKM pPaBHOOEIPEHHOTO TpeyroibHuKa. IIpu3HaKu paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIjoB TpeyrojbHUKA. BHemHue
YIJIbI TPEYTOJIbHUKA.
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[IpsamoyronbHblii TpeyrodbHUK. CBONCTBO MeEIWAaHBI MPSMOYTOJBHOTO TPEYTrOJbHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[TpstMOyToNbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0oblIei cTOpoHe TpeyroibHUKa. [leprneHIuKysp u HaKJIOHHAs.

['eomeTpruueckoe MecTo TOueK. buccekTpuca yrina u cepeiMHHBIA NEPHEHAMUKYISIP K
OTPE3KY KaK N€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpyI, XOpJa M JAMaMeTp, MX CBOMCTBA. B3amMHOe pacrosiokeHue
OKpYHOCTH 1 nIpsimoi. KacarenpHas u cexyas K OKpykHOCTU. OKpy>KHOCTb, BIUCAHHAsI B yTOJL.
BnucanHas n onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpauku. [lapamnenorpamm, e€ro npu3HAaKd W CBOMCTBA. YacTHbIE cCilydau
napajuiejorpaMmoB (IPsSIMOYTOJIBHUK, poMO, KBaJApaT), WX TMPU3HAKKM U CBOMCTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBOCTBa U Npu3Haku. [IpsMoyronbHas Tpamneuus.

Meton ynBoenusi menuanbl. LlenTpanbHas cummerpusi. Teopema Daneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJdbHUKa U Tpamneuuu. LlenTp macc TpeyrojpHuKa.

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaodus. [IpusHaku mogo0Ousi TpeyroabHUKOB.
[Tpumenenue moo0Ust P PEHICHUH MTPAKTUYECKHUX 3a]1ad.

CaolicTBa miomaae reomerpuueckux guryp. @opmyisl A IJIOLAAA TPEYrojJbHUKA,
napajuiesiorpaMma, pomoOa u tpanenud. OTHOIIEHHUE IIOMAACH MOT00HBIX Quryp.

Brrancnenue miuomaaei TpeyroabHIKOB 1 MHOTOYTOJILHUKOB Ha KJIeTuaToi Oymare.

Teopema I[Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemreHNN TPaKTHUECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIjia MpsSMOYIOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJIbHBIE YIJIbI, YIOJ MEXJY KacaTeJbHOW M XOPIOH. YTIbl MEXIY
XOpJlaMHU U CeKyIIMMHU. BriricaHHbIE 1 ONTMCAaHHBIE YETHIPEXYTOJIBHUKHU. B3anMHOE pacnonoxenue
IBYX oKpyxHocTel. Kacanue okpyxkHocTeil. O01ue kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIbI IPUBEICHNUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemenune
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoGpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 Ipou3BeIEHNN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anumHa (MOAYNb) BEKTOpa, COHAINpPABICHHbIE BEKTOPBI, MPOTHBOIMOJIOXKHO
HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALMH Hal
BeKTOpaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkanspHoe Mpou3BeIeHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XKJIEHUS JJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIJIOCKOCTH. YPaBHEHHUS IMPSMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY>KHOCTEN U MpsAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHE.

[TpaBriibHBIE MHOTOYrONBHUKH. JyIMHA OKpYyXHOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJICHHUE JUIMH OyT OKpy:KHOCTeH. [lnoniane kpyra, ceKTopa, CErMeHTa.
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JIBuKeHMsI IIIOCKOCTH U BHYTPEHHHE CUMMETPHUH (PUryp (3J1eMeHTapHbIe NPECTaBICHNU).
[TapannensHbIi iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «leomerpus»
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HWHTEpeca K TNPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOMU
MaTE€MaTUYeCKOW IKOJIbl, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe U TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO oO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JIOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTHMBHOE Y4YaCTHME€ B PEIICHUH NPAKTUYECKUX 3aJ1ady MaTEeMaTHYECKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOTO 00pa3oBaHUs Ha MPOTSIKEHUU BCel
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaJbHOW TPACKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUIETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(depbl 4YeloBEUECKOH MAeITeNbHOCTH, DTAaloB €€ pa3BUTUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
HCCIIeIOBATEIIbCKOM MeITeIIbHOCTH;

6) pusuveckoe BocnuTaHNE, POPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAIBHOTO
Os1aromostyqust:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHUECKHIE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
310pOBOT0 00Opa3a >KU3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
perynspHas (u3nUecKkas aKkTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eI0BeKa;

7) 3Ko0JI0rnYecKoe BOCIIUTAHNE:

OpHUEHTAIMEH Ha MPUMEHEHWE MaTEeMaTHYECKHX 3HAHWM IS pelIeHUs 3ajad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIEH cpeabl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
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HOCJEICTBUM Ul OKpYXarollell cpesbl, 0CO3HAaHHEM TIJI00AJILHOTO XapaKTepa KOJIOIMYECKHX
po0JIeM U IyTeN UX PELLEHUs;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHONH M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSAX HEOIPEIEIEHHOCTH, MOBBIIICHNAIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HE00X0UMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAaHUM, B TOM 4Hcie HOpMyIupoBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBaTh INPUHUMAaEeMble DPELICHUs M JEHCTBUI,
(bopMyIHpOBaTh U OLICHUBATh PUCKHU U MOCIEACTBU, HYOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1ornyeckue geiicTBus:

® BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKUM MaTEMaTHYECKHX OOBEKTOB,
MNOHSTUM, OTHOLICHUN MEXIy IMOHATHUAMH, (POPMYIHPOBATH OINpPENEICHUS IOHATH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(UKALNU, OCHOBAHUS ISl 000OIEHUS 1
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOTO aHAIN3a;

e BOCIpPHHHMMATbH, (HPOPMYIHPOBATh U IMPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

® BBIBIATH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MPOTHUBOpEUHs B (pakTax,
JAHHBIX, HAONIOJEHUSX M YTBEPXKACHUSAX, MNpe/ularatb KPUTEPUHM Ul BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKAECHUH (MpsMbIE U OT MPOTUBHOIO),
MPOBOJAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0OKa3aTelbCTBA MaTeMaTUYEeCKUX (aKTOB,
BBICTpAauBaTh apryMEHTalllI0, PUBOJUTh IPUMEPBHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpaTh cHoco0 penieHus ydyeOHOW 3anadyu (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHus, BIOUpaTh Haubosee MOAXOIAIIMNA C YyU4ETOM CaMOCTOSITENIbHO BBIJCIEHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® CMOJNB30BaThb  BOMPOCHI  KaK  MCCIENIOBAaTENbCKUN  MHCTPYMEHT  IIO3HAHUS,
(dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, TPOOIEMY, CaMOCTOATEIBHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, (JOPMHPOBATH T'MIIOTE3Yy, apr'yMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® [IPOBOJIUTH II0 CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA DKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEI0BAaHUE MO0 YCTAHOBICHUIO 0COOEHHOCTE MaTeMaTHUYEeCKOT0 00BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKY COOOi;
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®  CaMOCTOATENILHO (hOPMYIMPOBATH OOOOIIEHUS U BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUs, HCCIIEOBAaHUs, OLIEHUBATh JIOCTOBEPHOCTb IIOJIYYEHHBIX DPE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

® [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHUE MIPOLECCA, A TAK)KE BbIABUIATh MPEAIIOI0KEHHS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ unopmanmeii:

®  BBIIBIISATH HEIOCTATOYHOCTh U M30BITOYHOCTh HH(POPMALINH, TaHHBIX, HEOOXOAUMBIX JIIS
peLIeHHS 3a/1a9u;

e BbIOMpATh, AHAIM3MPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(POPMAIIHIO
pas3INYHbIX BUAOB U (POPM IpEACTABICHUS;

e BbIOMpaTh (opMy IpeACcTaBIeHUS WH(GOPMAIMK U WILIIOCTPUPOBATH pelIacMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOM rpa(uKoil 1 uX KOMOUHAIMSIMU;

® OIICHWBATh HAAEKHOCTh MH(DOPMAIUK MO KPUTEPHUSIM, MPEUIOKEHHBIM YYUTEIEM WIIH
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHnKaTHBHBIE YHUBepCaJIbHbIE Y4eOHbIC 1eliCTBUA:

e BOCIPUHMMATH U (POPMYIUPOBATH CYXJIEHHUS B COOTBETCTBMU C YCIOBUSIMU U LIEISIMU
oOmieHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOAY PELICHHUs 33a]a4d, KOMMEHTHPOBAThH
HOJIy4EeHHBIH pe3ynbTaT;

e B X0Je OOCYXICHHUS 33JaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOil TeMBbI, TPOOIEMBI,
pelaeMoil 3aauu, BHICKa3bIBaTh MJIEH, HAllEJICHHbIE HA TIOUCK PEIICHUs, COMOCTABIATh
CBOU CYXJICHHS C CY>KICHUSMHU APYIUX YUaCTHUKOB AMAI0Ora, OOHApyXHUBaTh pa3Iudue U
CXOJICTBO TIO3MLIMH, B KOPpPEeKTHOH (opme (HopMyarpoBaTh pa3HOTIACUS, CBOHU
BO3PAXKCHHUS;

® MIPEICTABIATH PE3yNbTAaThl PEIICHUS 3a7add, SKCIIEPUMEHTA, WCCIICAOBAHMUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ad TPE3CHTAlMUA |
0COOEHHOCTEH ayTUTOPUH;

® [IOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U WHAWBUIYAILHOW pabOTHI IpH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

® [IPUHUMATH IIeTTb COBMECTHOW NEATEIHHOCTH, IIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOU
paboThl, pacnpeAesTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOIECC U PE3YNIbTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

e y4yacTBOBaTh B I'PYMIOBBIX opMax paboThl (00CykaeHUsl, OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOH JICHCTBHS
C IPYTUMU YIEHAMH KOMaH/IbI, OI[CHUBATh KAYe€CTBO CBOETO BKJIAJa B OOIIUI MTPOAYKT I10
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:
® CaMOCTOSATENFHO COCTaBJISITh TUIAH, AJITOPUTM peIIeHUs 3amadd (WM €ro 4YacTh),
BbIOMpaTh CHocoO pemeHuss ¢ Y4ETOM HMEIOIIUXCSl PECYypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh MU KOPPEKTUPOBATh BAPUAHTHI PELICHUU C yUETOM
HOBOU WH(OpMAIUH.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
® BIAJCTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOISL MpPOIEcca M Pe3ylibTaTta PelieHus
MaTeMaTH4YeCKOM 3a1a9M;
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® [pEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPH PELICHUM 33Jaud, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBHUE PE3yJbTaTa JESATEIBHOCTH MOCTABICHHOW LEIU U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS HITH HETOCTHKECHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce OOydarOUmMiics MONYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3YJIbTAThI:

PacriosHaBaTh M3ydeHHbIE TreoMeTpHYecKHe (GUTyphl, ONpPEAETSITh UX B3aHMHOE
pacnosioxeHne, N300pakaTb reOMETpHYECKHE (UTYPBI, BBIIOIHATH YEPTEKH 10 YCIOBHIO 3a/1a49H.
W3MepsaTs NUHEHHBIC W YII0BbIE BEIMYMHBI. Pemarh 3a1aun Ha BBIYHCICHUE JJIUH OTPE3KOB U
BEJINYHH YTIIOB.

Jlenats TpyOyro OICHKY JIMHEWHBIX U YIJIOBBIX BEJIUYMH IPEIMETOB B PEabHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pa3Mepsl 3TUX 00BEKTOB IO MOPSAAKY BETHYHHEI.

CTpouTh YepTEeKU K TEOMETPUUYECKIM 33Ja9aM.

[Tonp30BaThbcss TpPU3HAKAMH PABEHCTBA TPEYTOJIBHHUKOB, HCIIOIB30BAaTh MNPU3HAKH U
CBOMCTBa paBHOOGAPEHHBIX TPEYTOJIbHUKOB IIPH PELICHUH 331a4.

[IpoBoANTH JTOrHYECKUE PACCYKICHHS C UCIIOIB30BaHUEM I'€OMETPUIECKUX TEOPEM.

[Tonp30BaTbcs NMPHU3HAKAMH PABEHCTBA TPSMOYTOJBHBIX TPEYTrOJIBHUKOB, CBOHCTBOM
MeIuaHbl, TPOBENEHHOH K THIIOTEHY3€ MPSMOYTOJbHOTO TPEYroJbHUKA, B PEHICHUU
reOMEeTPHUECKUX 3a/au.

OnpeaensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cexymiast. OnpenensiTh NapaiebHOCTh IPSIMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSIHUN OT TOUYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemiats 3a1a4un Ha kieT4yaToi Oymare.

[TpoBOIUTH BHIYMCIEHUS M HAXOAMTh YUCIOBbIE U OyKBEHHbIE 3HAYEHMs YIJIOB B
TeOMETPUYECKUX 3aj[adax C UCTIOIb30BaHUEM CYMMBI YTJIOB TPEYTOJIHHIUKOB M MHOTOYTOJIbHHKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX IPH MEPECCUSHIH IBYX MapauIeIbHBIX MPSIMBIX CeKyIei. Pemath
NpaKTUYEeCKHE 3aJjauil Ha HAXOKICHUE YIJIOB.

Brnaners moHATHEM T€OMETPHUECKOT0 MECTa TOUEK. Y METh OINpeNeNATh OUCCEKTPUCY yIia
U CepeIMHHBIN MEePICHINKYISIP K OTPE3KY KaK TeOMETPUIECKHAE MECTA TOYEK.

dopmynupoBaTh ONpeeNeHHs] OKPY)KHOCTH U KpyTa, XOpAbl M THaMeTpa OKPYKHOCTH,
M0JIb30BAThCSl UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOMCTBA NPU PEIICHUH 3a/1a4.

Brnaners moHATHEM ONMCAaHHON OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh HAXOIUTh €&
nentp. [lomp3oBaTbest pakTaMu O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OTHOW TOYKE, M O TOM, 4YTO CEPEIUHHBIE MEPIECHANKYISIPHl K CTOPOHAM TPEYTrOJbHUKA
HepeceKaroTcs B OAHOM TOUKe.

Bnaners noOHATHEM KacaTeNbHOM K  OKPYKHOCTH, TIOJb30BaThCS TEOPEMOH O
NEepHEHIUKYIIPHOCTH KacaTeIbHON U painyca, MPOBEAEHHOTO K TOUKE KaCaHHs.

[Tonp30BaTbcss MPOCTEHITMMH  TEOMETPUUYECKHMH  HEPAaBEHCTBAMH, TOHUMATh HX
MPaKTHYECKUM CMBICII.

[TpoBOIUTH OCHOBHBIE TE€OMETPUYECKHIE OCTPOCHHS C TIOMOIIBIO [IUPKYJIS M TMHEHKH.

K kouiy oOyuenus B 8 kJacce oOydaromuiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
PE3YIIbTAThIL:
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Pacnio3naBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, HUX JJIEMEHTHI, IMOJIB30BAThCS HX
CBOICTBaMM IpU PELIEHUH F€OMETPUUECKUX 3a/au.

[TpuMeHsTH CBOICTBA TOUYKM IEPECEUEHMS] MEIUaH TPEYrolbHHKA (LEHTpa Macc) B
pelleHny 3aay.

Bnaznerp nmoHsTHEM CpelHEW JMHUU TPEYTOJIbHUKA U Tparneluu, IPUMEHATh UX CBONCTBA
IIpU pELIEHHH reomerpudeckux 3anad. l[lomb3oBarbes Teopemon Pameca U TEOPEMOU O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU TOI00US TPEYTOIbHUKOB B PEHICHUH F€OMETPUUYECKUX 3a1a4.

[Tonb3oBatbes Teopemoii [Mudaropa asns perieHns reoMeTpUIeCcKUX U MPaKTUYECKUX 3a/1au.
Ctpouth MaTeMaTHUECKYIO MOJEIb B IPAKTUYECKUX 3a/1a4ax, CAMOCTOSITENILHO JI€TaTh YEPTEK U
HaXOJUTh COOTBETCTBYIOLIMUE JUIUHBI.

Bnanerp moHATUSIMU CHHYCA, KOCHMHYCAa M TaHIEHCa OCTPOro yria MHpsIMOYTOJIBHOTO
TpeyroibHuKa. [1071p30BaThCsl 3STUMU MOHATUAMU JIs PEIICHUS TPAKTUUECKUX 3a/1ad.

Berumcnsate  (pa3snmuyHBIMEH - criocO0aMM)  IUIOMIAAb  TPEYroJbHUKA W IUIOMIAIH
MHOTOYTOJBHBIX ~Quryp (monb3ysach, TJ€ HEOOXOAUMO, KaJabKynsTopoMm). [IpumeHsiTh
MOJTyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Bnagerp MOHATHUSMH BIMCAHHOTO W LIEHTPAJIBHOTO YIJa, HCIOIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiax, yriaax MeXIy XopJaMu (CEKYLIMMU) U yIiIe MEXy KacaTelIbHON U XOpA0U NpU
peLIeHNH TEOMETPUUYECKUX 3a/1a4.

Bnanerp moHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA OMHCAHHOTO
YeThIPEXYTOIbHUKA TP PEIICHUH 33/1a4.

[TpuMeHsTh NOyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3a/1a4 peaJbHOM )KU3HU U IPOBOAMTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM OJ00us
U TPUTOHOMETPHH (II0JIB3YACH, 1€ HE00X0AUMO, KAIbKYISATOPOM).

K koHmy oOyuenus B 9 kJacce oOydaroumuiics MOJYYUT CJEIyIOIUE MpPeIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIUH OCTPBIX YIJIOB, HAXOUTH C X IIOMOILBIO PA3INYHbIE
DIIEMEHTHI TMPSMOYTOJIBHOTO TPEYrolbHUKA («pEelIeHHEe MPSIMOYTOJIbHBIX TPEYTOJIHHUKOBY).
HaxoauThb (¢ TOMOIIBIO KANBbKYASTOPA) JUTHHBI M YTIIBI ISl HETAOIUYHBIX 3HAYCHUN.

[Tonb30BaTbes opMysiaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM
JUISL HAXOKJICHHSI COOTHOILIEHUN MEXly TPUTOHOMETPHUUYECKMMH BETMYMHAMU.

Hcnonp30BaTh TEOPEMBbI CUHYCOB M KOCHHYCOB JUISl HaXOXJIE€HUS Pa3IUYHBIX JIEMEHTOB
TPEeYrojbHUKa («pelIeHUue TPEYroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUU TeOMETPUUYECKHUX
3azad.

Brnanets nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. [lonp30BaThCs CBONCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HAXOJHUTh YIIbl Y OoJ00HBIX (uryp. [IpuMeHsaTs cBoiicTBa moa00Us B MPAKTUYECKUX 3a/1adyax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHMMATh WX TEOMETPUYECKUA U (PU3HUECKUN CMBICIH,
IPUMEHSTh UX B pEHICHUH TeOMEeTpuYeckuX U (usnueckux 3aaad. [IpuMeHsTh ckaisipHOe
MIPOM3BEICHNE BEKTOPOB AJIsi HAXO0XACHUS JUIMH U YTJIOB.

ITonp30BaTbcs METOAOM KOOpPAMHAT Ha IIIOCKOCTH, IPUMEHATH €ro B PEIIECHUU
F€OMETPUUYECKHUX U MPAKTUUECKHUX 3a/1a4.

Bnaners MOHATHSIMH MPaBUIBHOIO MHOTOYTOJIBHHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPYXKHOCTU M paJMaHHOM Mepbl YIjla, YMETh BBIYHMCIATH IUIOIIAAL Kpyra M €ro 4vacrem.
[TpyMeHsTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 598 ot 17.12.2024. UcnonHutens: ®okeesa O.B. 0 AIEKTPOHHbINA
CtpaHuua 8 n3 13. CTpaHnua cosgaHa: 17.12.2024 16:38 =¥ TATAPCTAH



Haxonute ocu (MM LEHTPHI) CUMMETpUU (DUTYp, NMPUMEHATh IBUXKEHMS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[IpuMeHATH MONyYEHHBbIE 3HAHUSA HA NPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOJEIU IS
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHUYECKUX (PYHKIMH (TIOJIB3YSCh, I'/1e HEOOXOIUMO, KAJIbKYIISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM uugposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcsl
1 HpOCTe“I?ILHI/Ie II;IGOMeTpI/I‘ICCKI/Ie burypsr u y BuGnorexa LIOK
ux cBoiicTBa. 3mepenue
P https://m.edsoo.ru/7f415e2e
F€OMETPUYECKHUX BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEyTOTbEIIH https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE PAMBIE, CYMMa yTJIOB 14 | bubnuorexa [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 i 4 1
OBTOPCHHE, 0000LICHHE SHaHMIH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOIT'PAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
. bu6mmoreka [IOK
! HerbipExyronbiit 12 ! https://m.edsoo.ru/7f417e18
2| nponopunomsmm otpese momobme |15 1 BuGinorera LIOK
POTIOpHL P » 1OA https://m.edsoo.ru/7f417¢18
TPEeYroJIbHUKU
R A — 14 1 brmiorera LOOK
peyr o YP- https://m.edsoo.ru/7f417¢18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 OTHCAaHHbBIE YETHIPEX YT OIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmorexa [IOK
6 I1 000 i 4 1
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
IMPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne /i P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Tpuronomerpus. TeopeMbl KOCUHYCOB U bubmuorexa [JOK
1 16 1
cuHycoB. Penienne TpeyroabsHUKOB https://m.edsoo.ru/7t41al2c
) [Ipeo6paszoBanue nonodbus. Metpuueckue 10 1 bubnnorexa [HOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 B 12 1
PITOPRL https://m.edsoo.ru/7f41al2c
4 JlekapTOBbI KOOPAUHATHI Ha MIIOCKOCTH 9 1 Bubmmorexa LIOK
P pA https://m.edsoo.ru/7t41al2c
. E[paBHJII;I;II)Ie MHOI(“)OY;“OJII)HI/IK:. Hnuna . Bu6morexa LIOK
KPY>KHOCTH H I b K .
by Hom HV Py https://m.edsoo.ru/7f41al2¢
Brruncnenue nmiomaaei
bu6mmoreka [IOK
6 6
JBIKEHHS IOCKOCTH https://m.edsoo.ru/7f41al2¢
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 7 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7t41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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