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MNOACHUTEJBHASA 3AIINCKA

['eomeTpust KaKk OJWH W3 OCHOBHBIX Pa3eiOB IIKOJbHOW MAaTEeMaTHUKH, UMEIOIINI CBOEH
LEeNbI0 00ECleYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacIioio’keHNe, OMHPACTCs Ha JIOTMYECKYIO, JOKA3aTelbHYIO JHMHUIO. LIeHHOCTh H3ydeHus
reOMEeTPHUH Ha YPOBHE OCHOBHOIO 00ILIEro 00pa30BaHuUs 3aKII0YAETCS B TOM, YTO O0ydJaromuics
YUUTCS TMPOBOJUTH JIOKa3aTeJbHbIE PACCYXKIACHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUS,
JIOKA3bIBaTh WCTUHHBIC YTBEPKICHHUS WM CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, POPMYITUPOBATH OOpaTHBIE
yrBepxkacHus. Oco0oe 3HaYeHHWE JOoKa3aTellbHAas JIMHUS MMEET s YriIyOnEHHOro M3ydeHUs
MaTeMaTHKH.

[lenpto W3y4YeHHUS TEOMETPUHU SBISAETCA MCIOJIb30BaHHE €€ KaK HHCTPYMEHTa Ipu
pEIICHNH KaK MaTeMaTU4YeCKUX, TaK M TPAKTHUYECKUX 3a/1ad, BCTPEUAIONIUXCS B pPeaTbHOU
xu3HU. OOy4aromuiicss JOJDKEH HAYYUTHCS OMPENEITh T€OMETPUUECKYI0 (pUrypy, ONnuchIBaTh
CIOBaMU UepTEX WM PUCYHOK, HAWTH TIUIOMIA[h 3€MENbHOTO Y4YacTKa, pPacCUUTHIBATH
HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO Kalemst win TpeOyeMmble pa3Mepbl rapaxka s
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JIMHUS B U3YYCHHH T'€OMETPHH.
[lpu pemeHuM 3amad  MPAKTHUECKOTO  XapakTepa OOYYArOIIMICS  yYUTCI  CTPOUTH
MaTeMaTUYeCKUe MOJENU pealbHbIX JKU3HEHHBIX CHUTYyalllii, MpPOBOAUTH BBIYHCICHUS U
OILICHUBATh aJIEKBATHOCTb MOJIYYEHHOTO pe3yibTara.

Oco0eHHOCTh Y4eOHOTO Kypca yrIyOJIEHHOTO WU3YYCHHUS T'€OMETPUU COCTOUT B TOM, YTO
o0yyJaromuecs: He TIPOCTO 3HAKOMSTCS C ONPEACTEHHBIMHA MOHATUSIMHE, @ YBEPEHHO OBJIA/IEBAIOT
umu. CyliecTByIOIIME TEMbl MpOTrpaMMbl 0a30BOTO Kypca I'€OMETpPHHM H3ydaloTcs Ha Oolee
rIyOOKOM ypoBHE, a oOydaromuecss MNpUOOPeTaloT YMEHHS, IOMOTalllie WM YBEPEHHO
MPUMCHSTHh CBOYM 3HAHUS HE TOJHKO B MAaTEMAaTHKE, HO M B CMEKHBIX IPEIMETaX, MPEKIIE BCETO
¢usnke u mHDOpPMATHKE, a TaK)KE IOJH30BATHCS TOJYUYCHHBIMH 3HAHHUSMH IPU PEHICHUH
MPAKTUYECKHX 3a7au.

CornacHo yuyebHOMY IUTaHy B 7-9 KiaccaXx u3ydaercsi yriayOia€HHBIH y4eOHBI Kypc
«["eomeTpusi», KOTOpBIA BKJIIOYACT CIEIYIOUINE OCHOBHBIE pa3jieibl coaepxkaHus: «Hagama
reomerpun», «TpeyronpHukm», «OKpyKHOCTB»,  «YUeTwhpéxyronpHukm», «l[lomoduey,
«OneMeHTsl TpuroHometpum», «llmomamgn», a Takxke «Meroa KoopAWHAT», «BeKTOphI»,
«[IpeoOpazoBaHUs MIIOCKOCTHY.

Ha n3yuenne yueOHoro kypca «I'eomerpusi» orBoautcst 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Hepeno), B 8 kimacce — 102 vaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
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Hayana reomerpun

Hcropust BO3HMKHOBEHMsT W pa3BUTUA TeoMeTpuu. HadanbHble NOHATUS T€OMETPHH.
Touka, npsiMasi, 0OTpe30K, Jiyd. [IoHsTHE 00 akcuome, TeopeMe, 10Ka3aTeNIbCTBE, ONPEIEICHUN.

B3anmHOe pacnosiokeHue TOYEK Ha NpsAMOW. M3MepeHue NIuHBI OTpE3Ka, pacCTOSHHUE
MEXIy TOYKaMHU.

ITomynnockocts ¥ yros. Buasl yrios. M3mepenue BenuuuH yriioB. BepTukanbHble U
cMexHble yriuel. llapamiensHple M NEpHEeHIUKYIApHBIE NpsMble. PaccTosiHME OT TOYKM 10
npsimoid. buccektpuca yria.

Jlomanas. Bugel nomasbix. JnmHa  siomMaHou.  MHoroyronsHuku.  Ilepumerp
MHOTOyrosibHuKa. [IoHATHE O BBIMYKIIBIX U HEBBIIIYKJIBIX MHOTOYT'OJIbHUKAX.

[TepBryHbIE PeICTaBICHUS O paBEHCTBE (QUTYP, UX PACIOIOKEHUH, CHMMETPHH.

ITpocreitmune nocrpoenus. MHCTpyMEHTHI AJ1 U3MEPEHUM U TOCTPOCHUH.

TpeyroJabHuKH

Bunst TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIpEHHBIE, paBHOCTOPOHHUE. MennaHa, GUCCeKTprca U BbICOTA TPEYroJbHUKA.

PaBeHcTBO TpeyronbHukoB. [lepBblii M BTOpPOM NpPHU3HAKK PAaBEHCTBA TPEYTOJIBHHUKOB.
PaBHOOepeHHBIE TPEYroJbHUKU W HMX CBoOicTBa. [IpH3HAaK paBHOOEIPEHHOTO TPEYrOJIbHHKA.
Tpernii npu3HaK paBEHCTBA TPEYTOJILHUKOB.

CooTHo1IEHNs MEXy CTOPOHAMU U yIjaMH TpeyrojbHuka. HepaBeHCTBO TpeyrojapbHUKA.
HepaBeHCTBO 0 JUIMHE JTOMAHOM.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [IpuMepsl cuMmeTpuu
B OKPY’KAIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjIOB MHOTOYTOJIbHUKA

[TapajieIbHOCTH MPSAMBIX, UCTOPUYECKHE CBENEHUsA O IocTynare EBkinaa u o poiau
JloGaueBCKOro B OTKPBITUM HEEBKJIMIO0BOM reoMeTpuu. CBOWCTBA M MPU3HAKU MapaylielbHbIX
npsimbix. CyMMa yriaoB TpeyrojibHHKa. BHemHue yribl TpeyrosnbHuka. CyMMa BHYTPEHHHUX
YTJIOB MHOTOYTOJIbHUKA U CYMMa BHEIIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.

IIpsimoyroJibHbIe TPEYIroJbLHUKHU

IIpu3Haku paBeHCTBA MPAMOYIOJBHBIX TPEYrOJILHUKOB. IlepneHauKynsap U HaKJIOHHas.
CBolicTBO MeauaHbl MPSMOYIOJBHOTO  TPEYTrOJbHHKA, MPOBEAEHHOW K TUIOTEHY3E.
[TpstMmoyTonbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

OxkpyKHOCTH

[ToHSATHST OKPYKHOCTM M Kpyra. OJIEMEHTBl OKPYKHOCTM W Kpyra: LEHTp, paiuyc,
JIMaMeTp, XOpJla, X CBOMCTBA. B3auMHOE pacIionoKeHne OKPYKHOCTH U npsiMoi. KacarenpHas
U CeKylas K OKpyXHOCTH. OKpyXHOCTb, BIHCaHHas B yroia. IIpocreimme mocTpoeHus c
MIOMOILBIO TUPKYJIA U TUHEHKHU.

I'eomeTpuuyeckne MecTa TOYEK

[TonsiTe O reoMeTpudyeckoM Mecte Todek. IIpumepsl reoMeTpudecKkux MecT TOYEK Ha
IJIOCKOCTH. buccekrprca yria u cepeIMHHBINA NMEPIEHIUKYISP K OTPE3KYy KaK T€OMETpUYECKUe
MecTa Touek. OnucaHHas OKPYKHOCTh TPEYroJIbHHKa, €€ HEeHTp. MeTo] reOMETpUYECKUX MECT
TOYEK IIPU PELIEHUU T€OMETPUYECKUX 3a1ay.

IHocTpoeHust ¢ NIOMOILIBIO HUPKYJISA M JTHHEHKH



Ucropuueckue cBenenns. OOOCHOBaHUS MPOCTEHINMX MOCTPOSHUH, STambl 3a/Jadyd Ha
IIOCTPOEHUs, PEIICHKE 3a1a4 Ha IOCTPOEHUE LIUPKYJIEM U JIMHEUKOM.
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YeThIpEXyroabHUKHA

[TapannenorpamMM, e€ro mpu3HakKu M cBoiicTBa. IIpsMOyronbHHMK, poM0O, KBaapar, HX
npu3Haku W cBoiictBa. Tpameuus. PaBHoOenpenHas Tpamenus, €€ CBOMCTBA M IPHU3HAKH.
[IpssimoyronbHas Tpaneuus. CpeaHss JIUHHS TPANCLHH.

CpenHsas nuHUS TpeyroJibHUKAa. MeToj yIBOEGHHMS MEIWaHbl TpEeyrojibHHKa. Teopema o
[EPECEYCHUH MEIMaH TPEYrOJbHUKA.

Teopema @aneca, TeopemMa O NPONOPLUOHAIBHBIX OTpe3kax. Teopema Bapuubona aiis
IIPOU3BOJIBHOTO YETHIPEXYT OJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DPUTYPBHI.

ITonoOue

[Tomobue TpeyrosbHUKOB, KO3 GuIueHT momaoous. [Ipu3Haku mogo0ust TpeyroibHUKOB.
[TpumeHneHue mo1o0us MPH PEIICHUN TEOMETPUUYECKUX U MTPAKTUUECKHX 3a71ay.

Ilnomann

[Tonstne o mmomaau. CBoiicTBa miomaaei reomerpuueckux ¢uryp. Ilpocreitmue
dopMyinbl Ui IJIOLIAAM TPEYroJibHMKA, Mapajuiesorpamma, pomda u Tpaneuuu. [lnomaau
no00HbIX (puryp. OTHOIIEHHE MIIOMIACH TPEYTrOJILHUKOB.

Teopema Iludaropa

Teopema Iludaropa. IIpumenenne Tteopemsl Iludaropa mpu pemeHuu NPaAKTUIECKUX
3azad.

DJieMeHTbl TPUTOHOMETPHH

CuHyc, KOCUHYC, TAHT'€HC M KOTAHI€HC OCTPOro yrjia MpsIMOYrOJIBHOIO TPEYroJbHHUKA.
Tpuronomerpuueckue (yukuuu yriaoB B 30°, 45° u 60°. TIponopruoHaibHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yr1iIbl U 4eTHIPEXYT0JILHUKH, CBAI3AHHBIE C OKPY/KHOCTBHIO

BrircanHble M LIEHTpabHBIE YIJIBL, YTOJI MEXKIY KacaTeIbHOW M XOpAOW. YTIbl MEXAY
XOpAaMM M CEKyIUMMH. BrnmcaHHble ¥ ONMCAaHHBIE OKPY)XHOCTHM TpPEYTrOJIbHMKA U
4yeThIpEXYrobHUKU. CBONCTBA M TpPU3HAKM BIHMCAHHOTO 4YETHIPEXYroyibHUKA. B3aumHoe
pacrioioxxeHue JByX OKpyxkHocred. Kacanme oxpyxuocteit. OOmume KkacatelbHblE K JBYM
OKPYKHOCTSIM.
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Pemrenune TpeyroibHUKOB

Cunyc, kocunyc, tanrenc ymioB or 0° go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
ToxkaecTBO. Popmyinbl npuBeneHus. Penenne TpeyronbHUKoB. Teopema KOCHHYCOB U T€OpeMa
CHHYCOB. PelieHre MpakTHYeCKHX 3a/1a4 C MCIOJIb30BAaHHUEM TEOPEMbl KOCHHYCOB M TE€OPEMbI
CHHYCOB. PerieHne 3ajad reoMeTpHIeCcKOl ONTHKH.

Tpuronomerpudeckne GopMyIbl IUTS TUTOMIAAN TPEYTOJIbHUKA, TapajuieorpaMmma, pomoa,
tpaneuun. @opmyna ['epona. @opmyia MIoM@aAN BEITYKIOTO YeTHIPEXYTOIbHUKA.

ITopo0ue TpeyronbHUKOB

Xopapl U IOJOOHBIE TPEYTOJHHUKH B OKPY)KHOCTH. Teopema O MpOW3BEICHUN OTPE3KOB
XOpJI, TEOpPEMBbI O MPOU3BEIACHUU OTPE3KOB CEKYIIMX, TeopeMa O KBaJpare KacaTelbHOM.



[IpumeneHnue npu pemieHuu reoMmeTpudeckux 3anad. Teopembl Uesl u Menenas. [lonstue o
TOMOTETHH.

MeToa KOOpPAUHAT

VYpaBHeHHE TPSAMON Ha IIJIOCKOCTH. YTJIOBOH KOA(POUIIMEHT W CBOOOIHBIN YJICH, WX
reoMeTpuueckuid cmbicia. [lapanienbHOCTh U MEPIEHIUKYISIPHOCTh HPSIMbIX (Yepe3 yrioBOM
K03 pHLKEHT).

VYpaBHeHHE OKpyKHOCTH. HaxokneHue mnepecedyeHui OKPYKHOCTEM M IPsIMBIX B
koopauHarax. dopmyna paccTosiHUsS OT TOYKM A0 npsimol. Ilnomanes mapamienorpamma B
KOOpJMHATaxX, MOHSATHE 00 OpUEHTMPOBAaHHOH mmom@aau. [IpuMeHeHne MeToga KOOpAMWHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

BekTops!

BekTopbl Ha mockocTu. Ciio)KeHUE M BBIYUTAHUE BEKTOPOB — MPABHIIA TPEYTOJIbHUKA U
napajuiejgorpaMma. YMHOKEHUE Bekropa Ha uuciio. Koopaunatel Bektopa. CroxeHue u
BbIUMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpPA HA YMCJIO B KoopauHaTax. [I[pumeHeHre BEKTOpPOB B
¢u3zuKe, LEHTpP Macc.

[Tonste o 6asuce (Ha miockoctH). PasmokeHus BekTopoB mo Oasucy. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB, FTEOMETPUUYECKHUIM CMBICI U BBIPAKEHUE B JIEKapTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKaJsIpHOrO Ipou3BeaeHus. CKalsipHOE MPOU3BEACHNUE U MPOELUPOBAHMUE.
[IpyMeHeHre CKalsSIpHOTO MPOU3BEACHUS BEKTOPOB ISl HAXOXKIACHMs JUIMH U yrioB. Pemienue
F€OMETPUUYECKHX 3a/1a4 C TOMOILBIO CKAJISIPHOTO MPOU3BEACHMUS.

JIIMHA OKPY’KHOCTH M IUIOIIAAb Kpyra

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJTMHA OKPYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYMCIICHHE [JIMH AYr OKpyxxHoctel. Ilmomane kpyra, cekropa, cermenra. Mcropuueckue
CBeZIeHHs 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U TUIOIIATH KpYyTa.

JIBMKeHHS IJIOCKOCTH

LentpanbHass cummerpusa. lLlentpansHo-cummerpuunsie (urypsl. I[loBopor. OceBas
cuMMeTpus. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOi1 ocH. [lapaiensHelil mepeHoc.

[TonsiTe aBwkeHus U ero cBoiicTBa. PaBeHnctBo Quryp. IlposiBieHus cummeTrpuu B
npUpose, S>KUBOMHUCH, CKYIbNType, apxuTekType. Kommosuiuu aBMxkeHHH (mpocTeliime
npumepsl). [IpuMeHeHne B reoMeTpuieckux 3aiadax.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI MO MaTeMaTHUKE XapaKTEepU3YIOTCS B
4acTH:

1) maTpMoTN4eCcKOro BOCIIUTAHUSA:

MPOSIBJIEHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUICKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSIM POCCHUMCKMX MATEMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro IpaB.,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/A0BOI0 BOCIIMTAHMS:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HA MPOTSIKEHUU BCEH
JKU3HH JIJIs1 YCTIICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nueHHOCTEH HAYYHOr0 MO3HAHUSA:

OpUEHTAIINEN B NIEATEITLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YENIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl HaykKu Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYeCKOU
KyJIbTypOH KakK CpEICTBOM I[IO3HAaHUS MHpA, OBJAJEHUEM HAaBBIKAMU MCCIIEOBATEIbCKON
NesATeIbHOCTH;

6) ¢usuyeckoro BOCHHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbS H
3MOLHMOHAJIBHOIO 0JIATONOJIY M :

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYeCKHE 3HAHMS B HUHTEpPECax CBOETO 3J0POBbBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eloBeKa,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

OpHUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM JJIS pelIeHus 3ajad B 001acTh
COXpPAaHHOCTH OKPYXKAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH cpebl, 0CO3HAHUEM TI00aTBHOIO XapaKTepa SKOJOTHYECKHX
npo0JieM U yTel X pelIeHus;



8) apanTanuyM K U3MEHSIIOUUMCSH YCIOBUAM COIMATBHON U PUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBoen
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBbHOCTH, B TOM YHCJIC YMCHUC YUYHUTHCA Y JAPYIrUX
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HEOO0X0IUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHWW, (HOPMYIHPOBATH WJCH, MOHATHS,
THUITOTE3bI 06 0613e1<Tax H SBJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHLIX, OCO3HABATH I[G(l)I/H_[I/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, pOpMyIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATDI

B pesynbrate OoCBOEHHS MpOrpaMMmbl MO MaTEMaTHKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuatomerocss Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
XapaKkTEepU3YIOLIMECs  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  I103HABATEIbHBIMU  JCHCTBUSIMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH W YHUBEPCAIBHBIMU PETYJIATUBHBIMU
JIEUCTBUSIMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
ba3oBblie JJornyeckne aelcTBHSA:

BBISIBJIAT U XapaKTEPU30BaTh CYIECTBEHHBIC NMPHU3HAKKM MATEMaTUYECKHX OOBEKTOB,
MOHSTHIA, OTHOIICHUHA MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHSATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU ITPOBOAMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U O0IITUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus: B (pakTax,
JNaHHBIX, HAOMIONEHHWSIX W  YTBEPXKICHUSAX, TMpeasaraTb KpPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUI;

JIeTIaTh BBIBOJIBI C MCIOJIb30BAaHWEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUM 10 aHAJIOTUH;

pa3dupath J0Ka3aTeabCTBA MAaTEMATHUECKUX YTBEPXKICHHU (TpSAMBIE U OT MPOTHUBHOTO),
MPOBOJIUTh  CAMOCTOSITENILHO ~ JIOKa3aTeIbCTBA MaTeMaTHUUeCKUX  (DAKTOB, BBICTpaMBaTh
apryMeHTalHI0, MPUBOJAUTL MPUMEPHI U KOHTPIPUMEPHI, TPUMEHATh METOJI MaTEMATHYECKON
WHAYKIINHU, 000OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3afaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOMAIMNA € YYETOM CaMOCTOATENLHO BBIJCICHHBIX
KpUTEPUEB).
basoBble nccienoBarebcKue 1eCTBHA.

HCIIOJIb30BATh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYITUPOBATH
BOIPOCHI, (UKCUPYIOIIHE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIFHO yCTAaHABIMBATH HCKOMOE
U JaHHOE, (OpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIINIO, MHEHHE;

MPOBOJUTH 10 CaMOCTOSITENIbHO COCTaBIICHHOMY IUIAHY JKCHEPUMEHT, HUCCIECIOBAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBeKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIy
co0boii;



CaMOCTOSITENILHO (hOPMYJIUPOBATh 0OOOLIECHNS U BBIBOJIBI 110 pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOeHUs, MCCIEOBAHUSA, OKCIEPUMEHTa, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pPe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIIBUTATh IPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX IS
pelLIeHMs 3a]1a4u;

BbIOMpATh, aHAIU3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(OPMALUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpaTh (HopMy MpelncTaBieHUs WHPOPMALUU U WILIIOCTPUPOBATH peIIacMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh  HAA&KHOCTh  HMH(OpPMAUM 1O  KPUTEPUSM, IMPEAJOKEHHBIM  WIU
c(OpMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSAMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaxX, JaBaThb IOSCHEHUS [0 XOAY pELICHMs 3a/Jadd, KOMMEHTHPOBATh IOJIYYEHHbBIN
pe3ybTar;

B X0z€ OOCYX/IEHHUS 33a/aBaTh BOINPOCHI MO CYLIECTBY OOCYXJaeMOH TEeMbl, MPOOIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEH, HAllEJICHHBIE Ha MOMCK PELICHMs, CONOCTaBIATH CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPY>KMBATh PAa3IM4KMe U CXOICTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

IpPEACTaBIIATh PE3yJIbTaThl PEIeHHs 3a7ayd, 3KCIEePUMEHTa, HCCIEeIOBaHMs, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opmarT BBICTYIJICHMS C Y4€TOM 3aJady MpPE3eHTaluu U
0COOEHHOCTEHN ayAUTOpUY;

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaH/IHON M MHIMBUIYaJIbHOW pabOThI IpU
peleHnH y4eOHBIX MaTeMaTH4YecKMX 3ajad, MpPUHUMAaTh IeJb COBMECTHOM JesTelIbHOCTH,
IUTAHUPOBATh OPraHMU3aLMI0 COBMECTHOM paboThI, paclpeaessaTh BUIbl paboT, 10roBapuBaThCs,
o0cyxJaTh Mpoliecc U pe3yiabTaT padboThl, 000011aTh MHEHUS HECKOJIBKUX JIO/EH;

y4acTBOBaTh B IpyNHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIE); BBIIOJIHATH CBOI 4YacTh pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUS C
JPYTMMH 4YJ€HAMHM KOMAaHJbI, OLIEHWBAaTh KauyeCTBO PE3yJbTaTa M KauyeCTBO CBOErO BKJIAaJa B
001Nl pe3ynbTaT N0 KpUTEpUsIM, CHOPMYJIMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBIABIIATH IPOOJEMBI I pellleHHss B JKU3HEHHBIX UM y4eOHBIX CHTYaIMsX,
OPUEHTUPOBATHCS B PA3JIMYHBIX NMOAXO0/AaX MPUHATHUS pEeUIeHUHN (MHAUBUIYaAIbHOE, IPYIIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJISATH IJIaH, AJITOPUTM PEIlIeHUs 3a7auu (MK ero 4acTh), BHIOMpaTh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpoliecca W pe3ysibTara pelieHus

MaTeMaTHYeCKOM 3a/aun, CaMOMOTHBALIUU U PeQIICKCUH;



NpPEBUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh IPH PEIIEHUM 3aJadd, BHOCHUTb
KOPPEKTHBBl B JESATEIBbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH ITOCTABICHHOM IIEIM U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS WJIM HEJTOCTUKEHHUS LIEIH, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BBIpQKaTh OSMOLMU TPU H3YYEHUH MATEMAaTUYECKHX OOBEKTOB U (PaKTOB, [aBaTh
SMOLMOHAJIbHYIO OLICHKY PELICHUs 3aJauu.

INPEJIMETHBIE PE3YJIBTATDI
K koH1y 00ydenus B 7 kJjacce o0yyaromuics MOJyduT caelyrolue NpeIMeTHbIE Pe3yIbTaThl:

Pacno3HaBaTh UM3ydeHHblE TeOMETpUUYECKHE (UIYphl, ONPEAETATh HUX B3aUMHOE
pacroyio’keHne, MU300pakaTh T'€OMETPHUYECKHE (UTYPHI, BBINOIHATH YEPTEKU IO YCIOBHUIO
3anaun. V3MepsATh JIMHEHHBbIE W YIJIOBBIE BEIMYMHBI. Pemarh 3a7auu Ha BBIUMCIIEHHUE AJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUAKY M OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH NPEAMETOB B PEAbHOMN
KHU3HH, pa3MEpOB MPUPOAHBIX OOBEKTOB. Pa3muuaTe pa3sMmepsl 3THX OOBEKTOB IO MOPSAKY
BEJIMYMHBI.

Ctpouts 4epTekH K FeOMETPUYECKUM 3a/1adaM.

[Tonp30BaTbcsd IpPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MWCIIONb30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3a/1a4.

IIpoBONTE JIOTHYECKUE PACCYKICHHS C UCIIOJIb30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonp30BaTbcsd NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAWAHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSAMOYIOJbHOIO TPEYroJbHHKA, B PELICHUU
r€OMETPUYECKHX 3a/1a4.

OnpenensaTh NMapayIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapauleIbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemiate 3aaun Ha kieTyaTon Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWThb YHUCIOBblE W OYKBEHHbIE 3HAYEHHUS YIJIOB B
FEOMETPUUYECKUX  3aJa4ax C  HCIOJIb30BAaHUEM CYMMBl  YIVIOB  TPEYrOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUEHHUU JBYX MapalebHbIX
IPSMBIX CEKyIIel. PemaTe npakTHYeCKHe 3a1a41 Ha HaX0K/ICHUE YTIJIOB.

Bnaners monstuem reomerpudeckoro mecta touek (I'MT). Ompenensitb OucceKTpucy
yria W CEpeIMHHBIN MEpPHEHAMKYISIp K OTpPe3Ky KaK TIeOMETPUYECKHME MeCTa TOYEK.
[Tonp3oBaTbess moHATHEM reoMeTpuueckoro wmecra Toyek (I'MT) mnpu gokasarenbcTBe
F€OMETPUUYECKUX YTBEPXKJICHUH U MPU PEIICHUH 3a/1a4.

PopMynMpOBaTH ONPEACIICHHUS] OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYXHOCTH,
YBEPEHHO BJAJETh UX CBOWCTBaMU. YMETh JI0Ka3blBaTb W IPHUMEHSTH 3TU CBOICTBa INpHU
pelIeHnN 3aay.

BrageTe MOHATHEM ONMCAHHON OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HAXOAWTH €€
ueHTp. Jloka3piBaTh M HCIOJIb30BaTh (DAKThl O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYTrOJIbHHKA
NIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIE IMEPHNEHAUKYISPbl K CTOpPOHAM
TPEYrOJIbHUKA [IEPECEKAIOTCS B OHON TOUKE.

BrmageTte mNOHATHEM KacaTebHOW K  OKPYKHOCTH, IIOJb30BATBCA TEOPEMOM O
NEePNEHAUKYJISIPHOCTH KAacaTeIbHOM M paauyca, MPOBEAEHHOIO K TOUYKe KacaHus. Jloka3bpIBaTh



PaBEHCTBO OTPE3KOB KacaTelIbHBIX K OKPYKHOCTHU, TPOBEAEHHBIX U3 OAHON TOUKH, U IPUMEHSThH
3TO B pEIICHUH F€OMETPUYECKUX 3a/ad.

Jloka3plBaTh M NPUMEHSTH MPOCTEHIINE T'€OMETPHYECKHME HEpaBEHCTBA, MOHMMATh X
MPAKTUYECKHUIA CMBICIT.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHUS C MTOMOIIBIO0 HUPKYJIS U JINHEHKU.

K koniy o0yuenus B 8 kjiacce o0y4yaromuics MOIyYUT CIEAYIOINE PEAMETHBIC Pe3yIbTaThl:

Pacno3naBate OCHOBHBIC BHJBI YETHIPEXYTOJIBHUKOB, MX 3JEMEHTHI, MOJb30BATHCS X
CBOMCTBaMHM TMIpH pEIIEHUU TIEeOMETPUYECKHX 3adady. Pa3nuuaTh mNpU3HAKU U CBOMCTBA
napajuiesiorpaMma, pom6a U MpPSIMOYrOJbHUKA, J0Ka3blBaTh MX M YBEPEHHO NPUMEHSTH NPHU
pELICHUH T€OMETPHUYECKUX 3aay.

Hcnonp30BaTh CBOMCTBA TOYKM TEPECEUEHUs] MeIuaH TPEeyroyibHUKa (LIeHTpa macc) B
pelleHny 3aay.

Bnaznerp nmoHsTHEM CpelHEN JMHUU TPEYTOJIbHUKA U Tpareluuu, IPUMEHATh UX CBOMCTBA
OpU pELICHHH TeoMeTpHuYecKuX 3anad. Mcmonp3oBate Teopemy PDaneca U TeopeMy o
IPOTIOPIMOHAIIBHBIX OTPE3KaX, IPUMEHSITh UX JUIS PEHICHUS MPAKTUYECKHUX 3a/1a4.

Pacnio3naBaTh LIEHTpallbHO-CUMMETPHUYHbIE (UTYPBHl M HCIOJIB30BaTh MX CBOWCTBA MpHU
pelleHny 3ajay.

Bnagers  moHATHMSMHM  TOAOOMS  TPEYrOJIBHHUKOB,  KOX(pQHUIMEHTa  MOHOOHS,
COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX TPEYrOJbHUKOB. VIMETh mpeacTaBieHHE O
npeoOpazoBaHuu MoaoOust M O moAoOHBIX ¢urypax. [lomp3oBaTbes NpU3HAKaAMHU TMOAOOUS
TPEYrOJIbHUKOB MPHU PEIICHUH T'eOMEeTpUYEeCcKUX 3ajad. J{oka3pIBaTh U MPUMEHATH OTHOIICHUS
NPOTIOPIMOHATBHOCTH B NPSAMOYTOJNBHBIX — TpEYroibHHKax. [lpuMeHsTs momobue B
NPAaKTUYECKUX 3a/1a4aX.

BbiBomUT, W HWCHONIB30BaTh MpocTedime (GopMynbl Ui IJIOMAAH TPEYroJbHUKA,
napajienorpaMma, pomOa W Tpamneuuu. BulYHCHATh (pa3iIUYHBIMU CIIOCOOAMM) IUIOMIAIH
TPEYroJbHUKAa W IUIOMAAW MHOTOYTOJBHBIX Quryp (mojbp3ysich, TA€ HEOOXOIUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOIIEHHUE IUIONIA/iel MOJOOHBIX (GUTYp M NPUMEHSTh MPU PEIIeHUN
3anad. [I[puMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUUECKUX 3a/1a4ax.

[Tonb3oBatbes Teopemoid Iludaropa s pemieHUss TeOMETPUYECKHX M MPAKTUYECKHX
3amad. CTpOUTh MaTeMaTHYECKYI0 MOJIENb B MPAKTHYECKUX 3aj]adaxX, CaMOCTOSTEIBHO JeaTh
YepTEX M HAXOIUTh COOTBETCTBYIOINE JUTHHBI.

Bnagers moHATHEM BIHCAHHOTO WM IEHTPAJIbHOTO YIJa, yrila MeXAy KacaTelbHOU u
XOpAOH, OMHCAHHONW W BIHCAHHON OKPYXXHOCTH TPEYroJbHUKA M UYETHIPEXYTOJIbHUKA,
NPUMEHSTh UX CBOMCTBA MPH PEIICHUH 3a]1a4.

[TpuMeHATh TOTYYEeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMAaTUYECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (I0JIB3YSACH, I71€ HE00X0AUMO, KAIbKYISATOPOM).

K xoniry o0y4uenus B 9 kj1acce 00y4Jaromunics MOIyduT CICYIONNE TPEAMETHBIC PE3YJIbTATHI:
3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPHIX YIJIOB, YMETh HAXOIUTh C MX ITOMOUIBIO
pa3iMyYHbIE  JJIEMEHTHl  MPSAMOYTOJBHOTO  TPEYTONbHHKA  («PEIIeHHE  MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaXxoauTh (¢ MOMOIIBI0 KAIBKYJISITOpA) IIMHBI U YTl JUISI HETAOIHMYHBIX
3HAYEHHM.

[Tonp30BaTbest GOpMyITaMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUIECKAM TOXKIECTBOM

JUTSL HAXOKJICHHSI COOTHOIIICHUH MEXTy TPUTOHOMETPHUYECKUMH BETUIMHAMHU.



Jloka3bIBaTh TEOpEMY CHHYCOB M TEOPEMY KOCHHYCOB, MPUMEHATh UX JUISl HAXOXKIACHUS
pa3IMYHBIX 3JIEMEHTOB TPEYroJbHUKA («PEIIEHHUE TPEYroJbHUKOBY»), TPU  PEIICHUH
reOMETPUUECKUX 3aau. [[puMeHsATh NoJlyueHHbIE 3HAHUS [IPU PEIICHUN IPAKTUUECKUX 3ajau.

[IpuMeHATh TPUTOHOMETPHUIO B 33Ja4ax Ha HAXOXKJICHHE IUIOUIAJH, BBIBOJUTH U BIAJECTh
TPUTOHOMETPUUECKUMHU (popMynamMu Ajsl IUIOLIaAU TPEYrojbHUKa, Mapajuierorpamma, pomoa,
Tpanenuu, BBIBOAUTH W TMpUMEHATh popmyny ['epona u dopmymy uIsl TUTOMIANX BBITYKIOTO
YEeTBIPEXYTOJILHUKA.

HMeTh npeacTaBieHUe O TOMOTETUH, TPUMEHSTDH B IPAKTHUYECKUX CUTYaIUsX.

Hcnonb3oBatk Teopemsl UeBbl 1 MeHenas Ipu peleHnu 3a1ay.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yIJIaxX MEXIY XOpJAaMH (CEKYIUMHU) U yIiie
MEK/1y KacaTeJIbHOW U XOPAOUW IPHU PELIEHUN I'€OMETPUUYECKUX 3a/1a4. /[Joka3bIBaTh U MPUMEHSTh
TEOpPEMBI O MPOMU3BENCHUHM OTPE3KOB XOpJ, O MPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaapare
KacaTeJbHOM.

Bnaners moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM MpsIMOil Ha
IUIOCKOCTH. BnasieTs moHATHSIMHU yriioBOro Ko3(dduumenra u cBOOOAHOTO 4iieHa, TOHUMATh UX
TEOMETPUUECKUN CMBICT U CBsI3b YITIOBOro Kodd¢uIMeHTa ¢ BO3pAaCTaHHEM U YObIBAaHHUEM
JUHEHHONW (QyHKIMH. YMeThb pelarh METOAOM KOOpAMHAT 3aJayud, CBS3aHHBIE C
NapajuIeIbHOCTBIO U NMEPHEHAUKYISIPHOCTBIO MPSAMBIX, [IEPECEUECHUEM MPSAMBIX, HaXO0XKJIEHUEM
TOYEK [1€PECEUCHUSI.

BbIBOIUTE U BaE€Th ypaBHEHUEM OKPYKHOCTU. Mcronab30BaTh METOA KOOPAMHAT IS
HAXO0XJICHUS NIepeceYeH OKpyKHOCTEH U psiMbIX. Bragets Gpopmynamu pacCTOSHUS OT TOYKU
J10 TIPSIMOH, IIJIOLIA/IM MapajielorpaMMa B KOOpAUHAaTaX, UMETh IOHATHE 00 OPUEHTHUPOBAHHON
wiomanu. [lonb3oBaTbecs METOAOM KOOPJIMHAT Ha IUIOCKOCTH, MPUMEHSATH €ro MpU PElICHUU
FEOMETPUUYECKUX MW TPAKTUYECKUX 3anad. [IpumeHATp MeToJ KOOpAMHAT B MPaKTUKO-
OPUEHTHPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax.

Brnaners moHsiTueM BekTOpa. YMETh CKIIQJbIBaTh M BBIYUTATh BEKTOPHI, YMHOXAaTh Ha
YHCIIO, BJIAJETh NpaBWJIaMU TpPEYroJbHUKAa W MapajuiesorpamMma. BiageTs HpakTHUECKUMU
WHTEpPIpPETALMsIMU BEKTOPOB. YBEPEHHO IIOJIb30BaThCs KOOpJMHATaMHU BekTopa. Bianers
CJI0’)K€HHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA HA YKMCIIO B KOOPIUHATAX.

Nmets mpeacraBienue o 6asuce (Ha MIOCKOCTH). PackmanpiBaTh BEKTOpHI MO 0Oas3ucy.
PackiagpiBaTh  BEKTOpHl CHJI € TOMOUIbIO IPOELUPOBAHMUS M  TPUTOHOMETPUUECKHUX
cooTHoueHuH. [I[puMeHSITh MOTydeHHbIE 3HAHUS B IPOCTEUIINX (PU3NUECKUX 3aauax.

BnaneTs noHsATHEM CKaJspPHOTO MPOU3BEAEHUS BEKTOPOB, IOHUMATh €r0 F€OMETPUUECKHI
CMBICI U YBEPEHHO IIOJb30BaThCS €ro BBIPAXKEHHUEM B JIEKapTOBBIX KOOpJIMHATaX. 3HATh
JUCTPUOYTUBHOCTD CKAJSIPHOTO MPOM3BEICHUS U €ro CBA3b € MpoernupoBaHueM. lIpuMeHsATH
CKAJIIPHOE NPOU3BEJICHUE BEKTOPOB ISl HaXO0XKJIEHUS IJWH U YrioB. Pemats reomerpuueckue
3a/la4yd C IOMOIIBI0 CKAJSIPHOTO MpOU3BENEHHUA. [cronb30BaTh CKaJIspHOE IPOU3BEACHUE
BEKTOPOB B ajredpandeckux U (U3MUecKux 3aJadax.

BrnaneTs mOHATHSMH NMPaBUIBHOTO MHOTOYTOJBHUKA, JUTMHBI OKPY>KHOCTH, JJIUHBI JTYTH
OKPY>KHOCTH W DPaJIMaHHOM MeEphl yIila, BBIUUCIATH IUIOMIAJb Kpyra u ero uyacrei. [lonumars
cMbIC] yKcia . [I[puMeHATh MoydeHHbIE YMEHUSl NP PEIICHUH MPAaKTUYECKUX 3ajad. 3HaTh
HCTOPUYECKHE CBEIEHUSI 00 M3MEPEHHUH JUTMHBI OKPY>KHOCTH U TUIOLIAId Kpyra.

Hmets mpencraBieHue o mpeoOpa3oBaHUM IUIOCKOCTH, O JBMKeHUsX. Haxomuths ocu,
HEHTPbl CUMMETpHH (UTyp, LEHTPHl TOBOPOTA, HAXOJAUTH KOMIIO3HUIIMH MPOCTEHIINX
npeoOpazoBaHuil. [[puMeHSTh ABMKEHUS TUIOCKOCTH MPU PEIICHHH TEOMETPUUECKUX 3a]1ad.



[IpuMeHATh TONMyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHUECKHE MOJEIHU IS
3a[a4 peaqbHON KU3HU M TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS ¢ TPUMEHEHHEM 1010015
U TPUTOHOMETPHUYECKUX (DYHKIMH (TIONIB3YSCH, I71e HEOOX0IUMO, KAIBKYIIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Hauana reomerpuu. IIpocreiimme

reoMeTpruecKue (pUrypsl 1 UX CBOICTBA.

I/ISMepeHI/Ie IrCOMCTPHUUCCKUX BCIMYKUH

TpeyroapHUKH

KoanuecTBo 4acoB

Bcero

28

19

JuaexkTpoHHbIe (UU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/78c146¢c4

bu6mmoreka [JOK
https://m.edsoo.ru/78c146¢c4

DopMbI
peanu3anuu
BOCIIUTATEIbHOIO
NOTeHnaaa
pasnena

PazButue y
o0yuaromuxcs
MIPOCTPAHCTBEHHOTO
BOOOpakeHus U
JIOTUYECKOTO
MBIIUICHUS ITyTEM
CHUCTEMaTUYECKOT 0
M3y4YEHUsl CBOWCTB
F€OMETPUYECKHUX
¢buryp Ha
IJIOCKOCTH;
PazButne
r€OMETPUYECKOMN
UHTYHIUH.
PazButue y
yYaluxcs
IPAaMOTHOM yCTHOM
Y MUCbMEHHOM
peun; Bocniutanue
AKKypaTHOCTH,
HAaCTOMYMBOCTH U
OpraHW30BaHHOCTH



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

MIPU IOCTPOCHUU
reOMETPUUYECKUX
yepTexKeH.

[TapannensHocTs. CymMMa yriioB
MHOTI'OYT'OJIbHHUKaA

[IpssMoyTONBHBIE TPEYTONBHUKH

15

bubmuoreka [JOK
https://m.edsoo.ru/78c146¢c4

bubmuorexa [JOK
https://m.edsoo0.ru/78c146c4

®opMupoBaHue
MaTeMaTH4YECKOIO
CTHUJISL MBIIIJICHHUS,
BKJIFOYAIOIIIErO B
ce0st MHAYKITUIO U
JIEAYKIIHIO,
0000111€HUE U
KOHKPETH3aIIHUIO,
aHaJIM3 U CUHTE3,
KJIACCU(UKALIUIO U
CHCTEMAaTH3aIIHIO,
a0CTparupoBaHHE U
aHAJIOTHIO;
ITpuobperenue
HaBBIKOB YETKOT'O
BBLIIIOJTHEHHS
MaTeMaTUYECKUX
3aImcei.

Bocnurtanue
TBOPUYECKOTO CTHIIS
MBIILIEHHS,
BKJIFOYAIOIIEr0 B
ce0s
CO00Pa3UTETHLHOCTD,
HaOJII0TaTEILHOCTD,
XOPOIIYIO MaMSATh,



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

OCTPBIi IJ1a30MED,
(danTazuto,
BHUMATEJIbHOCTD;,

['eomeTpuueckue HepaBeHCTBA

OxpyxHocTb. 'eomeTpuyeckue mecra
touek. [locTpoeHust ¢ MOMOLIBIO TUPKYIIS
Y JIMHEWKH

18

bubmuoreka [JOK
https://m.edsoo.ru/78c146¢c4

bu6mmoreka [JOK
https://m.edsoo.ru/78c146¢c4

Bocnuranne
MIPUBBIYKH K
CaMOITPOBEPKE,
MMOAYUHEHUS CBOMX
OeUCTBUA
MIOCTaBJIECHHOMN
3a/1aue, J10BEICHUS
HavaTol pabOTHI 10
KOHIIA.

PazButue y
ydaluxcs
IPaMOTHOM yCTHOM
Y MMCbMEHHOM
peun; Bocniutanue
aKKypaTHOCTH,
HACTOMYHUBOCTH U
OpraHU30BaHHOCTH
MIPU IOCTPOEHU U
F€OMETPUUYECKHUX
YEPTEKEH.

[ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs
3HAaHUU

10

but6mmorekxa [JOK
https://m.edsoo0.ru/78c146c4

®opMHpOBaHUE Y
ydamuxcs
MPEACTABICHUS O
F€OMETPUHU KaK
4acTu
oO1IeueroBevYecKom



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

KyJbTypbl; BoeHHO-
MaTPUOTHYECKOE
BOCIIUTaHHE
yUaImxcsi:
coo0IIIeHnE
HUCTOPUYECKHUX
JIAHHBIX,
MOKa3bIBAIOLIUX
pOJIb YUEHBIX —
MaTEeMaTHUKOB B
YKpETICHUU
000POHHOH MOIIH
HaIlle CTpaHBbI;
Bxian
OTEUECTBEHHBIX
YYEHBIX B Pa3BUTHE
T€OMETPHUH.




8 KVIACC

KounyecTBO 4acoB DopMbI

peanu3anuu
HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)

Ne i/ BOCIIMTATEJIbHOI0
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypChl

MmoTeHIHAaJa
pa3aejia

PazButue y

00 yJaromuXxcst
MIPOCTPAHCTBEHHOTO
BOOOpakeHus U
JIOTHYECKOTO
MBIIUICHHS ITyTEM
CHUCTEMaTUYECKOTO
M3YYEHUS CBOMCTB
TE€OMETPUUYECKUX
¢buryp Ha
TUIOCKOCTH;

bubmuorexa [JOK

HeThIpexyroibHHIKH 22 https://m.edsoo.ru/a5cb98eb

Passurne
r€OMETPUYECKOMN
UHTYULINN;
®opMupoBaHue
abCTpaKTHOTO
MBIILIICHHUS.

dopMupoBaHue

MaTEMATHUYCCKOI'O
but6mmoreka [IOK

Tonooue 16 https://m.edsoo.ru/a5cb98eb

CTHUJIA MBIIIJICHUA,
BKJIIOYAroaIicro B

ce0st MHJIyKIHIO U



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

JELYKIHIO,
0000111eH1E U
KOHKPETH3aIIHIO,
aHaJIM3 U CUHTE3,
KJIaCCU(PUKALIHIO U
CHCTEMATH3aIIHIO,
abcTparupoBaHue u
aHAJIOTHIO;
[Tpuobperenune
HaBBIKOB YETKOTO
BBIIIOJITHEHHS
MaTeMaTHYECKUX
3armcen.

IImomans

16

bu6nuoreka [IOK
https://m.edsoo.ru/a5cb98eb

Bocrnuranue
TBOPUYECKOTO CTHIIS
MBIIICHHUS,
BKJTIOYAIOIIETO B
cebs
CO00pa3UTENHHOCTD,
Ha0JII0IaTEILHOCTD,
XOPOINYIO MaMSTh,
OCTpBIH TI1a30Mep,
¢danTaszuio,
BHHUMATEIHHOCTb.

Teopema [Iudaropa u Hauana
TPUTOHOMETPUHU

18

bu6mmoteka [IOK
https://m.edsoo.ru/a5cb98eb

PazButue y
y4anmxcs
IPAaMOTHOM yCTHOU
Y MUCbMEHHOM
peuu;* BOCIMTaHUE



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

YTIuibl U YETBIPEXYTOJIBHUKY, CBA3aHHBIE C
OKPY’KHOCTBIO

20

bubmuorexa [JOK

https://m.edsoo.ru/a5cb98eb

aKKypaTHOCTH,
HAaCTONYMBOCTHU U
OpPraHU30BaHHOCTHU
IIPU HOCTPOCHUU
reOMETPHUECKUX
YEPTEIKEH.

Bocnuranune
MIPUBBIYKH K
CaMOTIPOBEpKE,
MMOTUYMHEHHS CBOUX
JIeUCTBHI
IIOCTaBJICHHOM
3ajia4e, JTOBEACHHMS
Ha4aToi paboThl 10
KOHIIA;

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAaHUHU

10

bu6nuoreka [IOK

https://m.edsoo.ru/a5cb98eb

dopMHpOBaHUE Y
yaanuxcs
MIPEJICTABICHUS O
TE€OMETPHUH KaK
4acTH
o0I11eueIoBeuecKom
HAyKH U KYJIbTYPBI;
Boenno-
MaTPUOTHYECKOE
BOCITMTAHUE
YYaIuXcst:
CcOoO0IIIeHNE
HUCTOPUIECKHIX
MaHHBIX,


https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

MOKa3bIBAKOINUX
pOJb YUYEHBIX —
MaTE€MaTHKOB;
Bxuan
OTEUYECTBEHHBIX
YYEHBIX B Pa3BUTHUE
FEOMETPUH.




9 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

Pemenne TpeyroibHUKOB

ITomoGue TpeyroabHUKOB

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)
Bcero o0pa3oBaTejbHbIe pecypchl

bu6nuoreka [IOK

22 https://m.edsoo.ru/dddde230

12 bubmuorexa [JOK

DopMbI
peanu3anuu
BOCIIUTATEIbHOIO
NOTEeHIHAJIA
pasnena

dopmMupoBaHUe
MHTEpeca K
W3YYCHHUIO TEMBI U
KETaHHS
MIPUMCHSITh
puoOpeTEHHBIE
3HAHUS U YMEHUS,
dopMHUpOBaHUE
YMEHHUS
dbopmynupoBaTh
COOCTBEHHOE
MHEHHUE;
dopMupoBaHue
MTOHMMAaHUS
HE00X0IMMOCTH
oOpa3oBaHMsl,
BBIPA)KEHHOU B
npeodagaHuu
yueOHo-
MO03HABATEIbHBIX
MOTHBOB.

®opMupoBaHue



https://m.edsoo.ru/dddde230

Meto1 KoopauHAT

Bexrops!

10

20

https://m.edsoo.ru/dddde230

bubmmoteka [IOK

https://m.edsoo.ru/dddde230

bubmuorexa [JOK

MaTeMaTU4YECKOTO
CTHJIS MBIIIJICHHS,
BKJIFOYAOIIErO B
ce0st MHAYKITUIO U
JIEAYKIIHIO,
0000111eHHE 1
KOHKPETHU3AIHIO,
aHaJIu3 U CUHTE3,
KJIACCU(UKALIUIO U
CHUCTEMAaTH3aIHIo,
a0cTparupoBaHue
1 aHAJIOTHIO;
[Ipnobperenue
HaBBLIKOB YETKOT'O
BBITTOJIHEHMS
MaTeMaTUYECKUX
3aImcei.

®opMupoBaHue
HaBBIKOB
CaMOCTOATEIIbHON
paboThl, aHaNIM3a
CBOEH paboTHI;
dopMupoBaHue
YMEHMUS
KOHTPOJIMPOBaTh
IIPOLIECC CBOEH
MaTeMaTHYECKON
JIeSITEIbHOCTH.

®opMupoBaHue



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

JlnuHa OKpY>KHOCTH M IIJIOLIAIb KpyTa

16

https://m.edsoo.ru/dddde230

bu6mmoteka [IOK
https://m.edsoo.ru/dddde230

YMEHUs paboTaTh
B KOJUIEKTHBE U
HaXOJUTh
COIJIACOBAHHBIE
peleHus;
®opMupoBaHue
yMeHUs
IIPEACTABIIATh
pe3yJbTaT CBOEH
JIeATEIbHOCTH;
dopMHUpOBaHUE
UHTEpeca K
U3Y4YECHHIO TEMBI U
KEJIaHUs
IPUMEHSTD
npuoOpeTEHHBIC
3HaHUS U YMEHHS.

®opMupoBaHue
yMEHUs
OPHEHTHUPOBATHCS
Ha aHaJIu3
COOTBETCTBUS
pe3yiabTaToOB
TpeboBaHUs
KOHKPETHOU
y4eOHO 3a/1a4H;
PazButne
HACTOMYHMBOCTH B
JIOCTHKCHUH
ITOCTaBJIEHHOMN



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

Ocn.

6 JIBYOKEHUS TNIOCKOCTH

[ToBTOpenue, 06001IEHNE,
CHCTEMAaTH3aInsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

10

12

102

bu6nuoreka [IOK

https://m.edsoo.ru/dddde230

bu6mmoteka [IOK

https://m.edsoo.ru/dddde230

dopmupoBaHUe
yMEHUE TPOSIBIIATh
I10JIOKUTEIBHOE
OTHOIIIEHUE K
ypokaMm
reOMEeTpPUH;
dopmMupoBaHUe
a0CTpaKTHOTO
MBIIICHHS.

dopMupoBaHue
OTBETCTBEHHOI'O
OTHOIIICHUS K
yuenuto; Pazpurue
HAaCTOMYMBOCTH B
JIOCTHKECHUHU
MOCTaBJICHHOM
1(S17H
[TonoxurenpHas
aZieKBaTHasI
CaMOOIIEHKa Ha
OCHOBE 3aJJaHHBIX
KpUTEpUEB
YCIIEIIHOU
yaeOHOMI
JIeSITeIIbHOCTH.



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos
Ne n/m Tema ypoka
Bcero

1 HcTopust BOBHUKHOBEHUS U PA3BUTUS [EOMETPUH 1
2 HavanpHblie noHsTus reomerpuu. Touka, npsimasi, OTpE30K, JIy4 1
3 Havanpubie monstus reomerpuu. Touka, npsimasi, OTpe30K, JIy4 1
4 [Tonsitue 06 akcuome, TeOpeMe, JI0Ka3aTENbCTBE, ONPECICHUH, CBOMCTBE, MPU3HAKE 1
5 Bsaumnoe pacrnonoxeHnue Touek Ha nmpsiMoi. M3MepeHnue JUIMHbBI OTpe3Ka, pACCTOSHUE MEXKITY 1

TOYKaAMH
6 BsaumHoe pacnonoxeHnne Touek Ha mpsiMoi. M3MepeHue JUIMHbBI OTpe3Ka, pacCTOSTHIE MEXKAY 1

TOYKaMH
7 B3aumHoe pacronokeHne Touek Ha IpsiMoi. M3MepeHne JUIMHBI OTPe3Ka, PACCTOSTHUE MEXKTY 1

TOYKaAMH
8 [Tonynnockocts u yron. Busasl yrios. 3MmepeHue Benu4uH yrioB 1
9 [TonynnockocTs 1 yrois. Buns! yrios. MIsMepeHue Benu4uH yriios 1
10 [Tonynnockocts u yron. Busasl yrios. 3mepeHue BenuYuH yriaioB 1
11 BeprukanpHbie U cMeKHBIC YTIbL. [lapauiensHbie U epIeHUKYISIPHBIC TIPSIMbBIS 1
12 BepTukanpHbie U cMeKHBIC YTIbL. [lapayuiensHbie U IepIIeHUKYISPHBIC TIPSIMbBIS 1
13 BepTukanpabie U cMexxHbIe yribl. [lapamiensHble U EPIeHIUKYISIPHBIE TPSIMbIS 1
14 BepTukanpHbie U cMeKHBIC YTIbL. [lapayuiensHbie U IEpIIeHUKYISPHBIC TIPSIMbBIS 1
15 BepTukanpHbie U cMekHBIE YTibl. [lapamiensHbie U IEpIeHIUKYISIPHBIEC TIPSIMbIE 1
16 Buccekrpuca yria 1
17 buccekrtpuca yria 1
18 Buccekrpuca yria 1
19 Jlomanas. Buael nomaHbIX. J[IMHA TOMaHOM 1




20 Jlomanas. Buaer nomanbix. JlmnHa TOMaHON 1

21 MnoroyronasHuky. [lepumerp MHoroyronbHuka. IIoHATHE O BBITYKIIBIX U HEBBITYKIIBIX 1
MHOT'OYTOJIbHUKAX

99 MnoroyronasHukH. [lepumerp MmHoroyronbHuka. IIoHATHE O BBITYKIIBIX M HEBBITYKJIBIX 1
MHOI'OYTOJIbHUKaX

23 Mmuoroyroiasauky. [lepumerp MHOTOYrONBHUKA. [IOHATHE O BBITYKIIBIX U HEBBITYKIIBIX 1
MHOT'OYTOJIbHUKAX

24 MuoroyronasHukH. [lepumerp MHOroyronbHuka. IIoHATHE O BBITYKIIBIX U HEBBITYKIIBIX 1
MHOTOYTOJIbHUKAX

o5 Mmnoroyronasauku. [lepumerp MHOroyroiapHuka. [IoHATHE O BBITYKIIBIX U HEBBITYKJIBIX 1
MHOT'OYTOJIbHUKaX

26 WNHcTpyMeHTBI AJ1 U3MEPEHUM U TOCTPOESHUM 1

27 WHCTpyMEHTBI 17151 U3MEPEHUN U TIOCTPOEHUI

28 KontponsHas padora o teme "Hauana reomerpun. [Ipocreiimme reomerpuueckue GUrypsl 1 ux 1
cBoiicTBa. 3mMepenue reomerpuueckux ¢puryp"

29 Menunana, GucceKTprca U BbICOTa TPEYTroJbHUKA 1

30 Menunana, GucceKTpuca 1 BbICOTa TPEYTroJbHUKA 1

31 PaBeHCTBO TpeyroIbHUKOB 1

32 I1epBblif 1 BTOPO# MpU3HAKU PaBEHCTBA TPEYTOJIbHUKOB 1

33 [lepBslii 1 BTOpPOI MPU3HAKU PABEHCTBA TPEYTOJbHUKOB 1

34 IepBblif 1 BTOPOI MpPU3HAKU PaBEHCTBA TPEYTOJIbHUKOB 1

35 [IepBbIit 1 BTOpOM IPU3HAKK PABEHCTBA TPEYTOJbHUKOB 1

36 IepBblif 1 BTOPOH MpPU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB 1

37 PaBHOOeipeHHBIE TPEYTOJIBHUKHN U UX CBOWCTBA 1

38 PaBHOOe1peHHbIE TPEYTOJIBHUKY U UX CBOMCTBA 1

39 PaBHOOE1peHHBIE TPEYTOILHUKN B UX CBOMCTBA 1

40 [Tpu3Hak paBHOOEIPEHHOI'O TPEYrOJIbHUKA 1




41 [Tpu3Hak paBHOOEIPEHHOTO TPEYTOJIbHHUKA 1
42 Tpertwnii mpu3HaK paBEeHCTBA TPEYTOJIHHUKOB 1
43 Tperunii npru3HaK paBEeHCTBA TPEYTrOJIbHUKOB 1
44 Tperunii npu3HaK paBEHCTBA TPEYTOJILHUKOB 1
45 ®durypsl ¢ oceBor cumMmeTpueil. [IpuMepsl CUMMETPHUH B OKpPYKAIOIIEM MUPE 1
46 @urypsl ¢ oceBoil cummerpuen. IIpumepsl CMMMETPUH B OKPYKaIOIEM MHUpE 1
47 Kontponbnas padota nmo teme "TpeyroabHuku" 1
48 [MapannenbHOCTh TPSIMBIX 1
49 CBoiicTBa M MPU3HAKU MTAPAIIIETBHBIX MPSMbIX 1
50 CBolicTBa ¥ PU3HAKY NapaJIIeIbHBIX IPSIMBIX 1
51 CBoiicTBa M MPU3HAKU MTAPAIIIETBHBIX MPSMbIX 1
52 CBolicTBa ¥ PU3HAKY NapaJIIeIbHBIX IPSIMBIX 1
53 CBoiicTBa M NPU3HAKU MMAPAIIEIBHBIX MPAMbBIX 1
94 CBolicTBa ¥ PU3HAKY NapaJIIeIbHBIX IPSIMBIX 1
55 CymMma yriioB TpeyrojibHUKa 1
56 CyMmMa yTIIoB TpeyroibHUKA 1
o7 Breminue yriel TpeyrojabHHAKa 1
58 BHemnue yriel TpeyrojabHuKa 1
59 CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIBHHKA U CyMMa BHEITHHUX YTJIOB BBITYKJIOTO 1
MHOTOYTOJIbHUKA
60 CyMMa BHYTPEHHHUX YIJIOB MHOTOYT'OJIbHMKA U CYyMMa BHEUIHHUX YIJIOB BBIIYKJIOT'O 1
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA M CyMMa BHEUITHHX YTJIOB BBITYKJIOTO 1
MHOTOYTOJIbHUKA
62 KonTponbnas padota no teme "IlapamiensHocts. Cymma yriioB MHOTOYTroJbHHUKA"
63 [Tpu3Haku paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB




64 [Ipu3Haku paBeHCTBA IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB 1
65 [TepnieHuKyYISIp ¥ HAKJIOHHAS 1
66 CBolicTBO MeuaHbl IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHOM K TUIIOTEHY3€ 1
67 CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHON K TUIIOTEHY3€ 1
68 [IpssMOyTONBHBIN TPEyrobHUK ¢ yrioMm B 30 TpaaycoB 1
69 [IpsiMOYTONBHBIN TPEYroJbHUK C yriaoM B 30 rpaaycoB 1
70 CooTHoOlIEHNsI MEKAY CTOPOHAMH U YTJIaMU TPEyToJbHUKA 1
71 CooTHoIIEHNS MEX /1y CTOPOHAMU U YIJIaMU TPEyroJibHUKa 1
72 HepaBencTBo TpeyronabHuka. HepaBeHCTBO 0 AJIMHE JTOMaHOR 1
73 HepaBeHcTBO MeX 1y NEPIIEHINKYIIPOM U HAKIIOHHOM. PaccTosiHue OT TOYKHU 10 NPSMOUN 1
74 KonTponbnas pabota no temam "lIpsmoyronbheie TpeyronsHuku”, "I'eomeTpruyeckue 1
HepaBeHCTBA"
75 OKpy’>KHOCTb, XOP/IbI U TUAMETPBI, UX CBOWCTBA 1
76 OKpy>XHOCTb, XOp/Ibl U TUAMETPBI, UX CBONCTBA 1
77 B3anMHoe pacrnonioxkeHne oKpyKHOCTH U npsiMoii. KacaTenbHast U cexymiast K OKpYKHOCTH 1
78 B3aumHoe pacnionoxeHnue okpyxHocTu U npsaMoii. KacarenbHas U cekymias K OKpy>KHOCTH 1
79 B3anMHoe pacrnonioxkeHne oKpyKHOCTH U npsiMoii. KacaTenbHast U cexymiast K OKpYKHOCTH 1
80 OKpy>XHOCTb, BOHMICaHHAS B YTOJI 1
81 OKpyKHOCTb, BIIUCAHHAS B YIOJ 1
82 [TonsiTre o reomerpuueckoM Mecte Touek. [Ipumepsl reoMeTpuYecKuX MeCT TOYEK Ha IMIIOCKOCTH 1
83 ITonsTe o reomeTpuueckoM MecTe Touek. [Ipumepsl reoMeTpuYecKux MeCT TOYEK Ha INIOCKOCTU 1
84 OnncaHHast OKPY>KHOCTb TPEYTOJIBHUKA, €€ [IEHTP 1
85 OnucanHast OKpYKHOCTb TPEYTOJIbHHUKA, €€ LIEHTP 1
86 MeTo TeoMeTpuYecKUX MECT TOUEK MPHU PELICHUH T€OMETPUUECKHX 3a]1au 1
87 MeToa reoMeTprUuecKuX MECT TOUYEK MPH PEIIEeHUN TeOMETPUUECKUX 3a/1a4 1
88 MeTo reoMeTpuYecKuX MECT TOUEK MPHU PEIIEHUH T€OMETPUUECKHX 3a]1au 1




89 MeTo reoMeTpUYECKMX MECT TOUYEK IIPU PELLIEHUU T€OMETPUYECKUX 3a1a4 1

90 O60ocHOBaHMS MPOCTEUIINX TOCTPOCHUM, ITAIIbI 3a/1a4l HAa TOCTPOCHUS, PEIICHUE 3a/1a4 Ha 1
IIOCTPOCHUE LUPKYIIEM U JIMHEUKOMN

01 O60ocHOBaHMS MPOCTEUIINX TOCTPOCHUM, ITAIIbI 3a/1a4l HAa TOCTPOCHUS, PELICHUE 3a/1a4 Ha 1
MOCTPOEHUE LIUPKYJIEM U JIMHEHKOMN

92 KonrtponsHas padora o reme "OkpyxHOCTb. ['eomerprueckue mecta Touek. [loctpoenus ¢ 1
MIOMOIIBIO UPKYJISL U IMHEUKHU"

03 [ToBTOpenue u 0606meHue. Pemenue 3aaa4, WIUTIOCTPUPYIOLIUX CBSI3U MEXY Pa3IHUHBIMU 1
TeMaMu Kypca

94 [ToBTOpenue u 06061meHue. Pemenue 3aaa4, WITIOCTPUPYIOIIUX CBSI3U MEX]Y Pa3TUYHBIMU 1
TeMaMu Kypca

95 [ToBTOpeHue u 06061eHue. Pemenue 3a1a4, WUTIOCTPUPYIOLIUX CBSI3U MEX]Y Pa3IMuHbIMU 1
TeMaMu Kypca

96 [ToBTOpenue u 06061eHue. Pemenue 3a1a4, WITIOCTPUPYIOMIUX CBSI3U MEXY pPa3InYHBIMU 1
TeMaMu Kypca

97 IToBTOpenue u o6oOmeHue. Pemenue 3a1a4, WITIOCTPUPYIOIUX CBA3H MEXY PA3TUYHBIMU 1
TEMaMHu Kypca

98 [ToBTOpeHue u 06061eHue. Pemenue 3aaa4, WITIOCTPUPYIOLIUX CBSI3U MEX]Y pa3INYHbIMU 1
TeMaMu Kypca

99 IToBTOopenue u o6o0meHue. Pernenne 3a1a4, WILTIOCTPUPYIOIINX CBSA3H MEX]Y Pa3InYHBIMU 1
TEMaMHu Kypca

100 IToBTOpenue u o6o0meHue. Penenue 3a1a4, WIITIOCTPUPYIOIUX CBA3H MEXY PA3TUYHBIMU 1
TEMaMHu Kypca

101 Hrorosast koHTpoIpHAs paboTa 1

102 IToBTOopenue u o6oOmeHue. Pemenue 3a1a4, WITIOCTPUPYIOIIUX CBA3H MEX]Y Pa3IMUHBIMU 1
TeMaMHu Kypca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KVIACC

Koan4uecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1
2 [Tapannenorpamm, €ro Npru3HaKu U CBOKMCTBA 1
3 [TapannenorpamM, ero Npu3HaKku U CBOMCTBA 1
4 [Tapannenorpamm, €ro Npru3HaKu U CBOKMCTBA 1
5 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1
6 [IpsiMoyTronbHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOHCTBA 1
7 [IpsiMoyroibHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOWCTBA 1
8 [IpsiMOyTroNBHUK, pOMO, KBaZpaT, X MPU3HAKHA U CBOHCTBA 1
9 [IpsiMoyroibHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOWCTBA 1
10 CpenHsist TMHUS TPEYroJibHUKa 1
11 CpenHsist TMHUS TPEYroJibHUKa 1
12 Tpaneuus. PaBHoOenpenHas Tpanenus, €€ CBOUCTBA U MPU3HAKU 1
13 Tpanenus. PaBHoOeapenHas Tpamnenus, €€ CBONCTBA U MPU3HAKU 1
14 [IpssmoyronbHas Tpanenus 1
15 CpenHsist TUHUS Tpanenun 1
16 Teopema daneca 1
17 Teopema daneca 1
18 Teopema 0 NponoOpIUOHATIBHBIX OTPE3KAX 1
19 Teopema o IPONOPITMOHATBHBIX OTPE3KaAX 1
20 LlenTp Macc TpeyroyibHUKa 1
21 LlenTpanbHO-cUMMETpUYHBIE (DUTYPBHI 1
22 KonrtponsHas padora no reme "YeTblpEXyroabHUKH" 1
23 [Tomo6ue TpeyroabHUKOB, KO3 GHUIIHMEHT 101001 1




24 [TomoOue TpeyroibHUKOB, KOA(PPHUIMEHT 1M0100us 1
25 [Ipu3Haku mogo0ust TPEYroJIbHUKOB 1
26 [Tpu3Haku mMo100us TPEYTrONIbHUKOB 1
27 [Tpu3Haku mo100us TPEYTOIbHUKOB 1
28 [Ipu3Haku mogo0ust TPEYroJbHUKOB 1
29 [Tpu3Haku mo100us TPEYTOIbHUKOB 1
30 [Ipu3Haku mogo0ust TPEYroJbHUKOB 1
31 [Ipumenenue mo1o0Ust pH peIeHUH IPAKTUUECKUX 3aa4 1
32 [IpuMeHeHue moao0us MPU PEIICHUH MPAKTHYESCKUX 3a/1a4 1
33 [Tpumenenne nogo0us MPH PEIICHHH MPAKTUIECKUX 3a/1a9 1
34 [IpuMeHeHue moao0us MPU PEIICHUH MPAKTHYESCKUX 3a/1a4 1
35 [Ipumenenue mo1o0Ust pH peIeHUH IPAKTUUECKUX 3aa4 1
36 [IpuMeHeHnue moao0ust MpY PEIICHUH MPAKTUYECKUX 3a1a4 1
37 BBenenne noHsaTus npeodpazoBaHus o100 U OJOOHBIX (HUTYD 1
38 KonrtponsHas padora no reme "[lono0Oue" 1
39 [Tonsarue mnomnanu. CBOKWCTBA MJIONIAICH TeOMETPUIECKUX (PUTYD 1
40 [Tonstue nnomaau. CBolcTBa IIIOMIAIEH T€OMETPUIECKUX QUTYp 1
41 [Tonstue mnomaau. CBoHcTBa TUIOMIAEH reoMeTpudecKux puryp 1
42 [Ipocreitmume GpopmMyIibl AJis MIIOMAANA TPEYTOJIbHUKA, apalijiesiorpaMMa, poM0Oa U Tpaneuu 1
43 [Tpocreiiume hopMysabl A7 MIIOLIAIM TPEYTOJIbHUKA, MTapajuiesorpaMmma, pomoa u Tparnenuu 1
44 [Ipocreitmme GopmMyIibl A IO TPEYTOJIbHUKA, apalijieiorpaMMa, poM0Oa U Tpaneuu 1
45 [Ipocreiime hopmysasl A7 MIIOLIAIM TPEYTOJIbHUKA, TapajuieJorpaMmma, pomoa U Tparneuuu 1
46 [Ipocreitmme GopMyIibl AJIs IIIOMIAINA TPEYTOJbHUKA, TTapalijieiorpaMMa, poM0Oa U Tpaneuu 1
47 [Ipocreiime hopmysasl A7 MIIOLIAIM TPEYTOJIbHUKA, TapajuiesorpaMmma, pomoa U Tparneuuu 1
48 [Ipocreitmme GopMyIibl A IO TPEYTOJIbHUKA, TTapajijiesiorpaMMa, poM0Oa U Tpanenuu 1
49 [Ipocreiime popmysasl A7 MIIOLIAIM TPEYTOIbHUKA, TapajljiesiorpaMmma, poM0a U Tparnenuu 1




50

[Ipocreiime hopmysIbl A7 MIIOLIAIM TPEYTOJIbHUKA, TapajuiesorpaMmma, poMoa U Tparneuuu

1
51 [Tnomanu mogoOHBIX puryp 1
52 [Tnomanu momgoOHBIX Guryp 1
53 [Tnomaau momgo6HBIX Guryp 1
54 Kontponbnas padota mo teme "Iliomanp" 1
55 Teopema [Mudaropa 1
56 [Ipumenenue Teopemsl [ludaropa npu permeHnn NPpakTHIECKUX 3a1a9 1
o7 [Tpumenenne Teopems [Tndaropa npu pemeHnn NpakKTHYECKUX 3a71a4 1
58 [Ipumenenue Teopemsl [ludaropa npu permeHNN MPaKTUISCKUX 3a1a9 1
59 [Tpumenenne Teopems [Tngaropa npu pemeHnu NPaKTHYECKUX 33124 1
60 [Ipumenenue Teopemsl [ludaropa npu permeHNN MPaKTUISCKUX 3a1a9 1
61 [IponoprroHanbHbIE OTPE3KH B IPSAMOYTOJIbHOM TPEYTOJIbHUKE 1
62 IIponopuroHagbHbIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJbHUKE 1
63 [TponopuroHanbHBIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE 1
64 [TponopunoHagbHBIE OTPE3KH B MPSIMOYTOJILHOM TPEYTOJbHUKE 1
65 [IponoprnoHanbHbIE OTPE3KH B IPSAMOYTOJIBHOM TPEYTOJIbHUKE 1
66 [TponopuroHambHBIE OTPE3KH B MPSIMOYTOJIBEHOM TPEYTOJIEHUKE 1
67 Cunyc, KOCHHYC, TAHT'€HC M KOTAaHT€HC OCTPOT'O YIJIa MPSMOYTOJIBHOTO TPEYTOJbHUKA 1
68 CunHyc, KOCHHYC, TAHT€HC M KOTAHTE€HC OCTPOTO yIJIa MPSMOYTOJIEHOTO TPEYTrOJIbHUKA 1
69 Cunyc, KOCHHYC, TAHT'€HC M KOTAHT€HC OCTPOT0 yIJla MPSMOYTOJIBHOTO TPEYTrOJbHUKA 1
70 Tpuronomerpuyeckue Gpynkuuu yriaos B 30°, 45° u 60° 1
71 Tpuronomerpuueckue ¢pyHkuuu yriaos B 30°, 45° u 60° 1
72 KonTponbnas pabora no teme "Teopema [ludaropa u nHavana tpuronomerpun” 1
73 BrnivcaHHbIE U IEHTpaIbHBIE YIJIBI 1
74 Bnucannbie U IEHTpaIbHBIE YIIIbI 1
75 BrivcaHHbIe U IEHTpaIbHBIE YIJIBI 1




76 BrucanHble U LIEHTPaIbHBIE YIUIBI 1
77 VYroa Mexay KacaTeJIbHOW U XOpI0H 1
78 YTroa Mexay KacaTeIbHON U XOpJI0U 1
79 VYIubl MEXAYy XOpJaMU U CEKYIIUMHU 1
80 VYTIIbl MEXAy XOpJaMu U CEKYIITUMHU 1
81 BrucanHble 1 ONIMCAaHHBIE YETBIPEX YT OJIbHUKH 1
82 Bnimcannbie u onrcaHHbBIE YeTHIPEX YT OJIBHUKHI 1
83 CBoiicTBa M MPU3HAKHU BIHCAHHOTO YETHIPEXYTOIbHUKA 1
84 CBoiicTBa M IPU3HAKU BIMCAHHOI'O YETHIPEXYrOJIbHUKA 1
85 CBolicTBa ¥ IPU3HAKK BIMCAHHOTO YETHIPEXYTOIbHUKA 1
86 CBoiicTBa M IPU3HAKU BIMCAHHOI'O YETHIPEXYrOJIbHUKA 1
87 B3anMHOe pacnosnoxeHue 1ByX OKpYKHOCTEU 1
88 Bsaumnoe pacnonoxeHue IByX OKpYyKHOCTEH 1
89 Kacanue okpyxHOCTEH 1
90 Kacanne okpyxHOCTEN 1
91 OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM 1
92 KonTponbHas padota no Teme "YTibl U 4eThIPEXYTOJIbHUKH, CBA3AHHBIE C OKPYKHOCTHIO" 1
03 IToBTOopenue u o6o0meHue. Pernenne 3a1a4, WITIOCTPUPYIOIUX CBA3H MEX]Y Pa3IMUHBIMU 1
TeMaMHU Kypca
94 [ToBTOpeHue u 06061eHue. Pemenue 3aaa4, WIITIOCTPUPYIOLIUX CBSI3U MEX]Y pa3INYHbIMU 1
TeMaMH Kypca
95 IToBTopenue u o6o0meHue. Perenne 3a1a4, WITIOCTPUPYIOIINX CBSI3H MEXY Pa3InYHBIMU 1
TeMaMHU Kypca
96 IToBTOopenue u o6o0meHue. Perenue 3a1a4, WITIOCTPUPYIOIIUX CBA3H MEX]Y PA3IMUHBIMU 1
TeMaMHU Kypca
97 [ToBTOpenue u 06o61eHue. Pemenue 3aaa4, WIUTIOCTPUPYIOLIUX CBSI3U MEX]Y pa3IMYHbIMU 1




TeMaMHu Kypca

08 IToBTOopenue u o6o0meHue. Penenne 3a1a4, WITIOCTPUPYIOILUX CBA3H MEX]y PA3JIMYHBIMU 1
TeMaMHu Kypca

99 IToBrOopenue u 06o0meHue. Pemenne 3a1a4, WITIOCTPUPYIOILUX CBA3H MEX]y PA3JIMYHBIMU 1
TeMaMHU Kypca

100 [ToBTrOopenue u o6o0mmeHue. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX CBA3H MEXIY PA3INIHBIMH 1
TeMaMu Kypca

101 Hroroast koHTpoIbHAs paboTa 1

102 [ToBTropenue u o6o0meHue. Penenne 3a1a4, WILTIOCTPUPYIOIIUX CBA3H MEXTY PA3IMIHBIMH 1
TeMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




9 KJIACC

Koan4uecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 Cunyc, kocunyc, TanreHc yrios ot 0 go 180° 1
2 OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO 1
3 dopMyIIbl TPUBEIACHUS 1
4 @opMyIIbl IPUBEACHUS 1
5 Pemenue TpeyroiapHuKoB. TeopeMa KOCHHYCOB 1
6 Pemenue TpeyronpbHukoB. Teopema KOCUHYCOB 1
7 Teopema cunycoB 1
8 Teopema cuHycoOB 1
9 Pemenue npakTuyeckux 3ajad ¢ UCIOIb30BaHUEM TE€OPEMbl KOCUHYCOB M TE€OPEMbI CHHYCOB 1
10 Pemrenue npakTHuecKux 3a7ad ¢ UCIOIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB 1
11 Pemrenue nmpakTHuecKux 3a7ad ¢ UCHOIb30BAaHUEM TEOPEMBI KOCHHYCOB U T€OPEMBI CHHYCOB 1
12 Pemienue npakTHuecKux 3ajiay ¢ UCHOIb30BAHUEM TEOPEMBbl KOCUHYCOB M TEOPEMbI CHHYCOB 1
13 Tpuronomerpuueckue GOpMyIIbI AJIS IO TPEYTOJbHHUKA, TapaJlIeIorpaMma 1
14 Tpuronomerpudeckre GopMyIibl Ui IUIOIAAN TPEYTOJIbHUKA, TapajuieIorpaMma 1
15 Tpuronomerpuueckue GOpMyIIbI AJIS IO TPEYTOJbHHUKA, TapaJlIeIorpaMma 1
16 Tpuronomerpuueckue GopMyIbl Ui IUIOMAAN TPEYTOJIbHUKA, TapajuleiorpaMmma 1
17 ®opmyna ['epona 1
18 ®opmyna ['epona 1
19 dopmyna ['epona 1
20 dopmyiia MIOLAAN BEITYKJIOTO YEThIPEXYTOIbHUKA 1
21 dopmyra TIOMAAN BEITYKIIOTO YETHIPEXYTOIBHAKA 1
22 KonrtponsHas paborta no reme "Perienue TpeyroinbHUKOB" 1
23 Xopsl U 0/1I00HBIE TPEYTOJIBHUKU B OKPY>KHOCTH 1




24 Teopema 0 IPOU3BEAECHUN OTPE3KOB XOP/JI 1
25 TeopeMa o0 mpou3BECHUN OTPE3KOB XOP/I 1
26 Teopembl 0 MPOU3BEACHNUN OTPE3KOB CEKYIITMX 1
27 TeopeMsbl 0 IPOU3BEIEHUH OTPE3KOB CEKYIIIUX 1
28 Teopema o KkBazipaTe KacaTeabHOM 1
29 Teopema o kBagpare KacaTenbHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopems! UeBbl u Menenas 1
32 Teopembr UeBbl 1 MeHemast 1
33 [TonsTHE O TOMOTETHUHN 1
34 KonTponbnas pabota no teme "llogoOue TpeyroibHUKOB" 1
35 YpaBHeHHE MTPSIMOI HA TUIOCKOCTH. YTII0BOH KO(GHUIIEHT 1 CBOOOIHBIN UJICH, UX 1
F€OMETPUUYECKUN CMBICIT
36 VYpaBHeHHe MPSIMOI Ha IUIOCKOCTH. YTI0BOH KO3 (GUIIMEHT 1 CBOOOIHBIN YJIeH, UX 1
F€OMETPUUYECKUIN CMBICTT
37 [TapannenbHOCTh U MEPHEHAUKYISIPHOCTD NPSAMBIX (depe3 yrioBoi ko3dduiiueHT) 1
38 YpaBHEHHE OKPYKHOCTH 1
39 HaxoxxneHue nepeceueHuit OKpy>KHOCTEH U MPSIMBIX B KOOPAMHATAX 1
40 Haxoxnenne nepecedeHmii OKpy>KHOCTEH 1 MPSIMBIX B KOOpIUHATAX 1
41 dopmysa pacCTOSHUS OT TOUKH J10 IPAMOM 1
42 [Tnomane nmapamwiesorpaMma B KOOpAMHATAX, TOHATHE 00 OPUEHTUPOBAHHOM TUTOIIATN 1
43 [IpuMeHeHne MeTO1a KOOPAMHAT B MIPAKTUYECKU-OPUEHTUPOBAHHBIX TEOMETPHUUECKUX 3a1auax 1
44 Kontponbras padota mo Teme "Meto koopauHat" 1
45 BekTops! Ha IIIOCKOCTH 1
46 CrnoxeHre ¥ BRIYMTaHHE BEKTOPOB — TPaBUIIa TPEYTOJIbHUKA U TTApajlIeIorpaMMa 1
47 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB — IpaBWJIa TPEYTOJIbHUKA U Mapajienorpamma 1




48 YMHOKEHHE BEKTOpa HA YUCIIO 1
49 Koopaunats! BekTopa 1
50 CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB, YMHO)KEHHE BEKTOPA HA YHMCIIO B KOOpAMHATaX 1
o1 CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB, YMHO)KEHHE BEKTOPA HA YHUCIIO B KOOpAMHATaX 1
52 [IpuMeHeHne BEKTOPOB B (PU3HKE, IICHTP Macc 1
53 [TonsTue o 6a3uce (Ha mWIOCKOCTH). Pa3noxeHus: BEKTOPOB 1O 6a3UCy 1
54 [TonsTue o 6a3uce (Ha MWIOCKOCTH). Pa3oskeHust BEKTOPOB 10 Oa3ucy 1
55 [TonsTre o 6a3uce (Ha MWIOCKOCTH). Pa3noxeHus: BEKTOPOB 10O 6a3UCy 1
56 CkanspHoe Mpou3BeIeHUE BEKTOPOB, TEOMETPUUYECKUI CMBICI U BBIPAXKEHUE B IEKAPTOBBIX 1
KOOpJIUHATax
o7 JucTpuOyTUBHOCTH CKAJISIPHOTO MPOU3BEICHHS 1
58 CkansipHoe MpOoU3BEICHUE U TPOCLIUPOBAHUE 1
59 [TpuMeHeHHne CKAIAPHOTO MPOU3BEICHUS BEKTOPOB JIJIsl HAXO0XKICHHS [UIUH U YTJIOB 1
60 [IpuMeHeHne CKaIsipHOTO MIPOU3BEICHUS BEKTOPOB AJIs HAXO0XACHUS JUIMH U YTIIOB 1
61 [TpuMeHeHHe CKaNIpHOTO MPOU3BEAECHUS BEKTOPOB JJIs1 HAXO0XK/IEHUS JUTMH U YTJIOB 1
62 Pemrenue reoMeTpruieckux 3a/1a4 ¢ TOMOIIBIO CKAJIIPHOTO TMPOU3BEICHHS 1
63 Perienue reoMeTpruieckux 3a/1a4 ¢ HOMOIIbIO CKAJIIPHOTO MPOU3BEICHUS 1
64 KonTponbnas pabora no teme "Bekrtopst"” 1
65 [IpaBUIbHBIE MHOTOYTOJIBHUKHY, BBIYMCICHNUE X 3JIEMEHTOB 1
66 [IpaBuIbHBIE MHOTOYTOJIBHUKY, BBIYHCICHNE MX 3JIEMEHTOB 1
67 [IpaBUIbHBIE MHOTOYTOJIBHUKHY, BBIYMCICHUE UX DJIEMEHTOB 1
68 [IpaBusIbHBIE MHOTOYTOJIBHUKH, BBIYHCIICHHAE MX 3JIEMEHTOB 1
69 Yucno m v UIMHA OKPYKHOCTU 1
70 Ywucro 7T v JUTHHA OKPYKHOCTH 1
71 JUIMHa 1yTu OKpY>KHOCTH 1
72 JliiHa AyTU OKPY>KHOCTH 1




73 Pamuannas mepa yriia 1
74 Pannannas mepa yria 1
75 [Inomane kpyra u ero 3J€MEHTOB (CEKTOpa U CErMEHTA) 1
76 [Inomane Kpyra u ero 3J€MEHTOB (CEKTOpa U CErMEHTa) 1
77 [Tnomane kpyra u ero 3J€MEHTOB (CEKTOpa U CErMEHTa) 1
78 Brruncnenue nepuMeTpoB U IIOIMAAeH GUryp, BKIFOYAIOIINX YJIEMEHTHI KpyTa 1
79 Brruucnenue nepuMeTpoB U miomaaei Guryp, BKIIOYAOMINX JIEMEHThI KpyTa 1
80 KonTtponbHast mo teme "J{rHa OKpY>KHOCTH M TUIOIIAAb Kpyra" 1
81 LleHTpanpHast CHMMETPUS 1
82 LleHTpasibHO-CUMMETPHYHBIE (PUTYPHI 1
83 [ToBopoTt 1
84 OceBast cHUMMETpHS 1
85 [ToBTOpenue u o0o0IIeHUE. Perienne 3a1a4, WILTIOCTPUPYIOIIUX CBS3H MEXIY PA3JIMIHBIMH 1
TeMaMH Kypca
86 OUrypbl, CHMMETPUYHBIE OTHOCUTEIIEHO HEKOTOPOIl OCH 1
87 [MapasienbHbIi IepeHoC 1
88 IToHsaTHE OBMXKEHUS U €0 CBOICTBA 1
89 PasenctBo ¢uryp 1
90 [IposiBneHus: CAMMETPUU B IPUPO/IE, )KUBOIUCH, CKYJIBITYPE, apXUTEKTYpe 1
91 Komnozuiun neuxenuit (mpocreiiye npumepsl) 1
92 [ToBTOpenue u 0606meHue. Pemenue 3a1a4, WITIOCTPUPYIONIUX CBSI3U MEX]Y Pa3TUIHBIMU 1
TeMaMu Kypca
93 [ToBTOpenue u 06o61eHue. Pemenue 3aaa4, WIITIOCTPUPYIOIINX CBSI3U MEXKY pPa3IUYHBIMU 1
TeMaMu Kypca
94 [ToBTOpenue u 0600meHne. Permenue 3amad, WITIOCTPUPYIOIINUX CBA3U MEKIY PA3TUIHBIMUA 1

TeMaMH Kypca




[ToBTOpenue u 06o0IIEHNE

. Pemienue 3aga4, WILTFOCTPUPYIOLIMX CBS3U MEXKAY PA3IMYHBIMU

95 1
TeMaMH Kypca

96 [ToBTOpeHue u 0600meHue. Pemenue 3a1a4, WILTIOCTPUPYIOMIUX CBI3U MEX]TY Pa3TUIHBIMU 1
TEMaMH Kypca

97 [ToBTOpenue u o6oOmIeHUe. Penienne 3a1a4, WILTFOCTPUPYIOIIUX CBS3H MEXY PA3TUIHBIMU 1
TeMaMH Kypca

08 [ToBTOpeHue u 0600meHue. Pemenue 3a1a4, WILTIOCTPUPYIOMIUX CBSA3U MEXITY pa3InIHBIMU 1
TeMaMH Kypca

99 [ToBTOpenue u o6o01eHne. Perienue 3ana4, WIUTIOCTPUPYIOMIMUX CBSI3U MEXKIY Pa3TuIHBIMU 1
TeMaMH Kypca

100 [ToBTOpenue u o6oOIIeHue. Penienne 3a1a4, WILTFOCTPUPYIOIIUX CBS3H MEXY PA3IUIHBIMU 1
TeMaMH Kypca

101 Hrorosas koHTpoJIbHAsT paboTa 1

102 [ToBTOpenue u o6oOIIeHUe. Perienne 3a1a4, WILTFOCTPUPYIOIIUX CBS3H MEXY PA3IUIHBIMU 1
TeMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

I'eomerpus, 7 knace/ Mep3msik A.I'., [Tononckuit B.b., SIxkup M.C.; mox penakuueit
[Togonbsckoro B.E., O0miecTBO ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO M3maTenbCKuii IEHTP
«BEHTAHA-T'PA®y; Akimmoneproe obmiectBo «M3natenbetBo «IIpocBemieHuey

* ['eometpus, 8 kimacc/ Mepansak A.I'., [Tononckuii B.b., SIkup M.C.; noxn penakiueit
[Togonbsckoro B.E., O0miecTBO ¢ OrpaHM4YeHHONW OTBETCTBEHHOCTHIO M3maTenbCKuii IEHTP
«BEHTAHA-TI'PA®y»; AkimonepHoe obmiectBo «M3naTenbetBo «IIpocBerieHuey

* ['eometpus, 9 xknace/ Mepsmsik A.L'., [lononckuii B.b., Sxup M.C.; non penakuuei
[Togonbsckoro B.E., O0miecTBO ¢ OrpaHMYeHHOW OTBETCTBEHHOCTHIO M31aTenbCKUid IEHTP
«BEHTAHA-TI'PA®y; AkimmonepHoe obmiectBo «M3naTenbetBo «IIpocBerieHuey
METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

https://edsoo.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

bu6nmoreka [IOK



