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HHOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma o reomeTpu s 7-9 KjIaccoB pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:
e ®depepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit @enepanumn»;

npukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O0 yTBepkaeHU GeaepabHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOIO 00IIIero 00pa3oBaHusy;

¢ npukaza Munnpocsemienus ot 18.05.2023 Ne 370 «O6 yTBepkaeHUH (enepalbHOi 00pa3oBaTeIbHOM

pOrpaMMbI OCHOBHOTO 00IIIero 00pa3oBaHus»;

¢ mnpuka3a MunmnpocsemieHus ot 22.03.2021 Ne 115 «O06 yrBepxaenuu [lopsaka opranuzanuu u

OCYILIECTBIICHUS 00pa30BaTEIbHON AEATEIBHOCTH 10 OCHOBHBIM 00I11€00pa30BaTeIbHbIM IPOrpaMMam
— 00pa3oBaTeIbHBIM NIPOrpaMMaM HayaJlbHOTO O0IEro, OCHOBHOTO OOILEro U CPEAHEro 00IIero

o0pa3oBaHUs;

e (Il 2.4.3648-20 «CaHuTapHO-3MUAECMHUOJIOTHYECCKHE TPEOOBAHMSI K OpTraHU3AIMsIM BOCITUTAHUS U
o0y4eHHUsI, OT/IbIXa M 03/IOPOBIICHUS I€TEH U MOJOACKNY, YTBEPKJACHHBIX TOCTAHOBICHHEM TJIABHOTO

canuTapHoro Bpayda ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennueckue HOpMaTUBBI U TPEOOBAHMS K 00eCTICUCHHIO O€30MaCHOCTH U
(vn) Ge3BpEIHOCTH JJIS YeIIOBEKa (PaKTOPOB CPEIbl OOUTAHHMSI», YTBEPIKICHHBIX TIOCTAHOBICHHEM

IJIABHOTO caHUTapHOro Bpayda ot 28.01.2021 Ne 2;
KOHILIETILIMY PA3BUTHUS MaTEMaTHYECKOro 00pa30BaHusl, YTBEPKICHHON pacopsyKeHUEM
[IpaButensctBa o1 24.12.2013 Ne 2506-p;

® y4yeOHOrO IJIaHa OCHOBHOTO 00I1Iero 00pa3oBaHus, yTBepkeHHOro rnpukazomM MBOVY «Cenenrunckas

COII Ne 2y;

¢benepanbHOI paboueit mporpammbl yueOHOTo Kypca «I eomeTpus», KOTOpbIA BXOJUT B COCTaB

yaeOHoro mpeameTa «MaTemMaTukay.

JIMYHOCTHBIE, METATIPEAMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA

YYEBHOTI O IPEAMETA «I'EOMETPUS»

I/I3y‘-ICHI/IC reoMeTpuu 1o JaHHOM nporpamMme CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO Yy yqaliuxcsa JUYHOCTHBIX ,

METaNpeIMETHBIX U MIPEIMETHBIX PE3yJIbTaTOB 00YUEHHs, COOTBETCTBYIOIINX TpeOOBaHUSIM (peiepaTbHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO 00IIIero 06pa3oBaHusl.

2)

3)

4)

7-9 kjaaccel

JINYHOCTHBIE pPe3yabTaThl:
1) BocmuTanne poCCUICKON TPAKIAHCKOM UIESHTHYHOCTH: IATPUOTU3MA, YBaKeHHs K OTeYecTBY, OCO3HAHUS

BKJIaJ[a OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKHU;
OTBETCTBEHHOE OTHOIIEHUE K yYEHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCS K CaMOPA3BUTHIO H

caM000pa30BaHUIO HA OCHOBE MOTHBAITUH K OOYUCHHIO M IO3HAHUIO;
OCO3HAHHBIN BHIOOp M TOCTPOCHHE NalbHEWIICH WHAMBHIYalbHON TpaeKTOpHH OOpa3oBaHHs Ha 0Oase

OPUEHTHUPOBKU B MHpe Mpodeccuil U NpoPecCHOHATbHBIX NPEANOYTEHUNH C YYETOM YCTOWYUBBIX
MO3HABATENLHBIX MHTEPECOB, & TaKXKe HAa OCHOBE (hOPMHUPOBAHUS YBAKUTEIHHOTO OTHOIICHHUS K TPYAY,

Pa3BUTHE OIBITA YYACTHsI B COLMAIBHO 3HAYMMOM TPYZE;
yMEHHUE KOHTPOJIUPOBATH MPOIECC U PE3YJbTAT y4eOHON U MaTeMaTUUeCKOM JesITEIbHOCTH;
KPUTUYHOCTH MBIIIJICHNUS, WHUIMATUBA, HAXOAYUBOCTb, AKTUBHOCTH MPHU PELIEHUH T'€OMETPUUYECKHUX

3a7ad.

Cpedcmeom 00CMUINCEHUSL DMUX Pe3Y1bmamoe A6NAENCA.

cucTeMa 3aJjaHil yueOHUKOB;

npefcTaBieHHas B y4yeOHMKax B SIBHOM BHUJAE OpraHu3alys MaTepualia [0 MPUHIMITY
MUHHMAaKCa;

UCTIOJIb30BaHHE  COBOKYIIHOCTH  TEXHOJIOTHH,  OpHUEHTHPOBAHHBIX  HA  pPa3BHUTUE
CaMOCTOSITEIBHOCTH M KPUTHYHOCTU MBIIUICHUS: TEXHOJOTHsS IPOOJEeMHOTO Juasora,
TEXHOJIOTHS MTPOTYKTHBHOTO YTEHUS, TEXHOJIOTHSI OLICHUBAHMUSL.



MeTtanpeaMeTHbIe pe3yabTaThl:

1) ymeHHe caMOCTOSTENBHO OINPENEsITh LIeTU CBOETro 00yUYeHHsl, CTaBUTh U (hOPMYIHPOBATh Ui ce0sl HOBbIE
3amanus B yu€Oe, pa3BUBaTh MOTHBBI U HHTEPECHI CBOCH MTO3HABATEIHHON ACSITEILHOCTH,

2) yMEHHE COOTHOCHUThH CBOU JICUCTBUSA C IUNIAHUPYEMBIMH PE3yJbTaTaMU, OCYIIECTBIISITH KOHTPOJIb CBOEH
JESTEIbHOCTH B MPOIIECCE TOCTIKEHUS pe3ylbTara, OMpeAesaTh CIIOCOObI ISHCTBUI B paMKax
MIPeII0AKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUU C
U3MEHSIOLIENCS CUTYaLUeH;

3) yMeHue onpenensaTh MOHATHUS, CO3aBaTh 0000IIEHNUs, YCTaHABINBATh AHAIOT MU, KJIACCU(PHUIINPOBAT,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITacCU(DUKALINN;

4) ycTaHaBIMBAaTh NPUYUHHO-CIIEICTBEHHBIE CBSA3U, TPOBOIUTH JI0KA3aTEIbHOE PacCyKICHHE,
YMO3aKJIIOueHNe (MHAYKTUBHOE, ISYKTUBHOE U 110 aHAJIOTUH) JIe1aTh BBIBOJIBL;

5) yMmeHue WUTIOCTPUPOBATH U3yUEHHBIE OHITUS U CBOMCTBA (DUTYpP, ONIPOBEPTaTh HEBEPHBIC YTBEPKIACHMUS,

6) KOMIETEHTHOCTHB 00J1aCTH UCTIOIH30BAHUS HH(DOPMAIIMOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHH;

7) mnepBoHayalIbHbIE MPEACTABICHUS 00 UIESX U O METOJaX FeOMETPUHN Kak 00 YHUBEPCAJIbHOM SI3bIKE HAYKU
Y TEXHUKH, O CPEJICTBAX MOJICIHPOBAHUS SIBJICHUN U TIPOIIECCOB;

8) yMeHue BUAETh T€OMETPUYECKYIO 3a7auy B KOHTEKCTE MPOOJEeMHON CUTyallH B IPYTHX AUCLHUIUIMHAX, B
OKpY>KarOLLEH )KU3HU;

9) yMeHHue HaXOAWUTh B PA3IMUYHBIX UICTOUHUKAX MH(POPMALIUU, HEOOXOAUMYIO I PEIICHUsI MaTeMaTHUYECKIX
mpo0JieM, | MPECTaBIATh €€ B MOHITHON opMe, MPUHUMAThH PEIICHUE B YCIOBHUIX HETIOTHON WIIH
M30BITOYHOM, TOYHOHN WIIH BEPOSTHON HH(POPMAIINH;

10) ymeHMe MOHUMATH U MCIIOJIb30BaTh MATEMATHYECKHUE CPEJICTBA HATIIIAHOCTHU (YePTEKH, TAOIHIIBI, CXEMBI U
Jp.) A7 WUTIOCTPALUY, UHTEPIPUTALIUY, apTyMEHTAIUH;

11) ymMeH#He BBLABUTATh TUIIOTE3BI TIPH PEIICHUH 3a7]a4l ¥ IOHUMATh HEOOXOMMOCTh UX MPOBEPKH;

12) noHMMaHMWEe CYIIHOCTH aITOPUTMHUYECKUX MPEANMCAHUN U YMEHHE I€MCTBOBATh B COOTBETCTBHUU C
MPEITIOKESHHBIM allTOPUTMOM.

IIpenmeTHbIE pe3yabTaThI:

1) oco3HaHue 3HAYEHUS TEOMETPHUU ISl TOBCETHEBHOM KU3HU YEIIOBEKA,;

2) TpencTaBIICHHE O TEOMETPHH Kak cpepe MaTeMaTHIeCKON JeATeILHOCTH, 00 dTamax e€ pa3BUTHS, O €€
3HAYMMOCTH JJISI Pa3BUTHS [IUBUIIN3AIINM;

3) pasBuTHE yMEHUN paboOTaTh C yUCOHUKOM MaTeMaTHYECKUM TEKCTOM (aHAIM3UPOBATh, NU3BJICKATh
He00X0MMMYI0 HH(OPMAIIHIO), TOYHO B TPAMOTHO BBIPAXKaTh CBOM MBICIIH C IPUMEHEHUEM
MaTeMaTU4YECKON TEXHOJIOTUU U CUMBOJIMKH, TPOBOAUTH KJIacCHU(PHUKAIIH, JOTHYeCKEe 000CHOBAHUS;

4) BnameHue 6a30BBIM MOHSATUIHHBIM aNapaTOM 10 OCHOBHBIM pa3JieiaM COJIEPKaHuUs;

5) cucTemaTHYeCcKHe 3HaHUS O (PUrypax U X CBOMCTBAX;

6) TPaKTUYECKU 3HAYMMBIC TEOMETPHUECKIE YMEHHSI U HABBIKM, YMEHUE MPUMEHSThH UX K PEIICHUIO
reOMETPUYECKUX U HETEOMETPUUYECKUX 3aja4, @ UMEHHO:

- n300paxkath (GUTYpPHI HA TUIOCKOCTH;
- HCIOJIb30BaTh T€OMETPUUECKUH S3bIK JJISl ONUCAHUS MTPEIMETOB OKPYKAIOIIETO MUPA;
- HU3MEpATH JUIUHBI OTPE3KOB, BETHUUHBI YIJIOB, BEIYUCISTH IUIOMIAANA (UTYD;
- pacmo3HaBaTh U U300pakaTh paBHbIC, CHMMETPUYHBIC U MOAO0HBIE (PUTYPHI,
- BBINOJIHATH IOCTPOCHUS TE€OMETPUUECKHX (PUTYP C MIOMOIIBIO IIUPKYIIS U JINHEHKH;
- 4YWTaTh U UCIOJB30BaTh HH(OPMaLIKIO, TPEICTABICHHYIO Ha YepTekax, CXxemax;
- TPOBOJUTH MPAKTUIECCKUE PACUETHI.
Ilnanupyembie pe3yabTaThl 00y4eHUsI reoMeTPpUH B 7-9 Kiaccax

I'eomeTpuuyeckue purypbl

BoInyckHUK HayduTCs:

* MOJIB30BATHCS A3BIKOM TEOMETPHH VISl OMTUCAHUS TIPEMETOB OKPYKAIOIIEro MUPa U UX B3aUMHOTO

PacHOJIOKEHHUS;

* pacmo3HaBaTh U N300pakaTh Ha YepTekKaX U PUCYHKAX TeoMeTprudeckue GUrypsl U UX KOH(pUTyparuy;

* KI1acCU(UIIUPOBATh TEOMETPUUECKUE (DUTYPHI;

* HaXOJIUTh 3HAYCHUS JUIUH JIMHEHHBIX JIEMEHTOB (DUTYp M X OTHOIIEHUS, TPalyCHYI0 Mepy yrioB oT 0° 1o

180°, mpumeHsis onpeneseHus, CBOMCTBA U IPU3HAKKU (PUTYDP U MX IEMEHTOB, OTHOIIEHUs (uryp (paBeHCTBO,

nonobue, CAMMETPHUH, IIOBOPOT, MapaJlJIeNIbHEIN MTEPEHOC);



* ONIEPUPOBATH C HAYATLHBIMH MOHATHAMH TPUTOHOMETPHH U BBITIONHSTH SJIEMEHTAPHBIC OTEepAIH HaT
(GYHKIMSIMH YTIIOB;

* IOKa3bIBaTh TEOPEMBI;

* pemiarth 3a7a4l Ha JJOKa3aTeIbCTBO, OMUPASCh HA U3YyUEHHbIE CBOWCTBA GUTYDP U OTHOIICHUN MEXy HUMU U
MIPUMEHSISI H3YYCHHBIE METO/IbI IOKA3aTeNIbCTB;

* pelIaTh HeCIOXKHbIE 33/1a41 Ha TIOCTPOCHHE, TPUMEHSISI OCHOBHBIE aITOPUTMbI IOCTPOCHHUSI C TOMOIIbIO
LUPKYJIS U JTUHEHKY;

* pemars NpocTeillye MIaHUMEeTPUYECKHEe 3a/1a4i B TPOCTPAHCTBE.

BBITTyCKHUK TTOTYYUT BO3MOXXHOCTH:

* OBJIaJIETh METOAMU PEILICHUS 3a]ad Ha BHIYMCIICHUS U I0Ka3aTeNIbCTBA: METOAOM OT MPOTUBHOTO, METOJIOM
noa00MsI, METOIOM Iiepebopa BapuaHTOB M METOAOM F€OMETPHUECKUX MECT TOUCK;

* IPUOOPECTH OMNBIT MPUMEHEHUS ANredpanvdeckoro ¥ TPUrOHOMETPUYECKOTO anmapaTa v uaei IBHKEHUs IPU
pelIeHNH TeOMETPUUYECKUX 3a]1ay;

* OBJIQJIETh TPATUIIMOHHOMN CXeMOH pelIeHHs 3a/1a4 Ha IOCTPOSHHE C TOMOIIbIO [IUPKYJIS M IMHEHKU: aHAJIN3,
MOCTPOCHHUE, TOKA3ATEIILCTBO U HCCIIEJOBAHUE;

* Hay4YUTHCSl peIIaTh 3aJja4ud Ha MOCTPOEHUE METOIOM F€OMETPUUYECKOr0 MEeCTa TOYEK U METOJIOM MO00us;

* MPUOOPECTH OMBIT UCCIICOBAHMUS CBOMCTB IJIAHUMETPUIECKUX (PUTYP C TIOMOIIBI0 KOMITBIOTEPHBIX
MIPOrpaMM;

* IPUOOPECTH OTIBIT BHITIOJIHEHHSI TPOEKTOB.

HN3mepeHue reomeTprnyecKnx BeJHYHH

BrInyCKHUK Hay4uTCs:

* ICII0JIb30BaTh CBOMCTBA U3MEPEHUS JUIMH, TUIOIIAJCH U YIJIOB IPU PEIICHUH 3a7a4 Ha HaXOXKICHHUE JUTMHbI
OTpe3Ka, JJIMHBI OKPYKHOCTH, JITUHBI TYTH OKPY>KHOCTH, TPaTyCHON MEpHI yIIa;

* BBIYHCIIATH IUIOMIAU TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB, ITapajljieJIorpaMMOB, Tpaneluii, Kpyros u
CEKTOpOB;

* BBIYUCIIATH JJIMHY OKPYXHOCTHU, JJTUHY JYTH OKPY>KHOCTH;

* BBIYUCIISATE JJIMHBI TUHEHHBIX AJIEMEHTOB (PUTYP U MX YIJIbI, UCTIONB3YS (DOPMYIIBI JUTMHBI OKPY>KHOCTH U
JUITMHBI TyTH OKPYKHOCTH, OPMYIIbI IUTomazei Gpuryp;

* pemIarth 3a7a4l Ha JOKAa3aTeIbCTBO C UCTIOIh30BaHUEM (DOPMYIT JITUHBI OKPY)KHOCTHU U JUTHHBI TYTH
OKPYKHOCTH, GOopMYyJI TUTOIaAeH Guryp;

* pemIaTh NPaKTUYECKUE 33]]a4H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BETUYHH (UCTIONB3YS MIPH
HEOOXOMMOCTH CIIPABOYHUKU U TEXHHYECKHE CPENICTBA).

BBITTyCKHUK TTOTYYUT BO3MOKHOCTh HAYUUTHCS:

* BBIYMCIIATH TUIOMIAAU (GUTYpP, COCTABICHHBIX U3 ABYX WU OoJjiee IPSIMOYTOJIbHUKOB, TapajjieIorpaMMOB,
TPEYTOJIILHUKOB, KPyra U CEKTOPa,

* BBIYMCIIATH TUIOMIA 1M MHOTOYTOJIbHUKOB, UCIIONIb3YSl OTHOILIEHUS! PABHOBEIMKOCTH M PABHOCOCTABIIEHHOCTH;
* IPUMEHSATH aNTeOpanuecKuii U TPUTOHOMETPUIECKUH ammapar U UAeu JBUKCHUS MIPH PEIICHUH 3a]a49 Ha
BBIUMCJICHHE TUIOIa/Ie MHOTOYTOJIbHHUKOB.

Koopaunatbi

BoInyckHUK HayduTCs:

* BBIYHCIIATE JJIMHY OTPE3Ka MO KOOPIUHATAM €ro KOHI[OB; BBIYUCIIATH KOOPIMHATHI CEPEAMHBI OTPE3Ka;

* UCII0JIb30BaTh KOOPAMHATHBIA METO ISl U3Y4EHHsI CBOMCTB MPSMBIX U OKPY>KHOCTEH.

BBITTyCKHUK TTOTYYUT BO3MOXKHOCTH:

* OBJIaJIETh KOOPIAMHATHBIM METOJIOM PEILICHUS 3a]a4 Ha BHIYMCICHUS U I0KA3aTeIbCTBO

* MPUOOPECTH OMBIT UCTIOIH30BAHMS KOMITBIOTEPHBIX MIPOTPAMM JIJIsl aHAIIM3a YACTHBIX CITy4aeB B3aUMHOTO
PacHoIOKEHUS OKPYKHOCTEN U MPSAMBIX;

* MPUOOPECTH OMBIT BHITIOTHEHUS MTPOEKTOB Ha TeMy «[IprMeHeHrne KOOpIMHATHOTO METO/Ia TIPU PEIICHUN
3a/1a4 Ha BBIYUCIICHUS U JI0KA3aTeIbCTBAY.

BekTopsl

BoInyckHUK HayduTCs:

* ONIEPHUPOBATH C BEKTOPAMHU: HAXOAUTH CYMMY M Pa3HOCTH JIByX BEKTOPOB, 3a/IaHHBIX T€OMETPUIECKH,
HAXOJIUTh BEKTOP, PABHBIN MMPOU3BEICHHUIO 3aJaHHOTO BEKTOpa Ha YUCIIO;



* HaXO/IUTh AJIs1 BEKTOPOB, 33JaHHBIX KOOPIAMHATAMMU: JUIMHY BEKTOpPA, KOOPAUHATHI CYMMBI U Pa3HOCTH JIBYX U
OoJiee BEKTOPOB, KOOPIMHATHI IPOU3BEICHHUS BEKTOpA HAa YHUCII0, IPUMEHS IPU HEOOXOIUMOCTH
COYETATENIbHBIN, IEPEMECTUTEIILHBIN U PaCIIPEACIUTEIbHbIN 3aKOHBI;
* BBIYHUCIIATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAUTH YTOJI MEKy BEKTOPAMH, yCTaHABIMBATh
NEPHEHIUKYJIIPHOCTD MPSIMBIX.
BBIITyCKHUK IIOJTyYUT BO3MOKHOCTB!
* OBJIQJIETh BEKTOPHBIM METOJIOM JJIs1 PELLIEHUS 3a7a4 Ha BBIYUCIICHUS U 1OKa3aTeIbCTBA;
* IPUOOPECTH OMBIT BHIMOJIHEHHSI TPOEKTOB.
IInanupyemblie pe3yJbTaThl 00y4eHHs B 7 Kjacce
B pe3yJjbTare H3yuyeHHsi Kypca reoMeTpuu B 7 Kjiacce y4eHUK:
HAYYMTCS:
® DACMO3HABATh HA YepTEXkaxX, PUCYHKaX, MOJCIIAX U B OKPYXKaIOLIEM MUPE IUIOCKHE U
IPOCTPAaHCTBEHHBIE reoMeTpUdecKkue GpUrypsl (Touka, npsMas, OTpe3oK, JIyd, yroj, TPeyroiabHHUK,
OKpY>KHOCTB, 1ap, cepa, napajuienenunes, nupamMmuaa u ap.);
®  DAcNoO3HaBaTh BUABI YIJIOB, BUJIbI TPEYTOJIHUKOB;
®  OIpenensiTh M0 YepTexKy GUrypsl e€ mapaMmeTpsl (ATMHA OTpPe3Ka, rpagyCcHas Mepa yIJia, SJIeMEHThI
TPEYToJIbHUKA, IEPUMETP TPEYTOJIbHUKA U T.1.);
® pacrno3HaBaTh Pa3BEPTKU KyOa, MPSAMOYToJIbHOIO Mapajuieenunesia, NpaBuiIbHON TMpaMU/IbL,
IWINHIPA U KOHYCa;
®  [0JIB30BATHCS A3BIKOM F€OMETPHH Ul OIIMCAHMSI IPEAMETOB OKPY’KAIOLIET0 MUPa U UX B3aUMHOTO
PacIoNOoKEHNU;
® pacmo3HaBaTh U M300pa)kaTh HA YePTEkKaxX U PUCYHKAX TeOMeTpudIecKue (purypsl 1 ux KOHQUTYypanuu;
®  HaXOAUTh 3HAYEHUS JJIMH JIMHEHHBIX JIEMEHTOB (PUIYp U UX OTHOLIEHMS, TPalyCHYIO MEPY YIJIOB OT
0° o 180°, mpuMeHsst onpeieIeHns], CBOMCTBA U PU3HAKK (QUIYDP M MX SJIEMEHTOB, OTHOIIEHUS (PUTYD
(paBeHCTBO, CpaBHEHUE);
® pemiath 3a/1a4M HA JOKA3aTeJIbCTBO, ONUPAsCh HA U3yUEHHbIE CBOMCTBA (PUIYP U OTHOLICHUN MEXKITY
HUMU U IPUMEHSS U3yUYEHHBIE METO/Ibl J0KA3aTEIbCTB;
® pewaTh NPOCTEHUIINE 3a4a4 Ha IOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOEHUS C
MTOMOUIBIO LIUPKYJIS U JINHENKH;
® pemiaTh NPOCTEHUIINE MNIAHUMETPUYECKHE 33]]a4l B TIPOCTPAHCTBE.
MOJIyYUT BO3MOKHOCTH HCII0JIL30BATh IPHOOPETEHHBbIC 3HAHUSI U YMEHHS B IPAKTHYECKOM
AesITeJIbHOCTH U NOBCeIHEBHOM KU3HHU 1JIs:
®  yroyOJeHus U pa3BUTHS MIPEICTABICHUN O TUIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPHUECKUX (PUrypax
(Touka, mpsiMasi, OTPE30K, JIyd, YTroJl, TPeyToJIbHHUK, OKPY>KHOCTB, IIap, cdepa, napasuienenumne],
MpU3Ma U Jap.);
® [IPUMEHEHHUS MOHSITHS Pa3BEPTKH JJIS BBIIOJIHEHUS IPAKTUUECKUX PacyeTOB;
®  OBJIAJCHUS METONAMU PEIICHMS 3a1a4 Ha BBIYACICHNS U JOKA3aTeIbCTBA: METOIOM OT IIPOTUBHOTO,
METOJIOM Ilepebopa BapuaHTOB;
® npuOOpETEHHS ONbITa MPUMEHEHHS aIreOpanyecKoro anmapara npy pelieHnd TeOMETPUIECKIX 3a/1a4;
® OBJIAJCHUS TPAAULMOHHOW CXEMOH pElICHHs 3a/1a4 Ha TIOCTPOCHHE € IOMOILBIO LIUPKYJIS U JIMHEHKU:
aHaJIN3, IOCTPOEHUE, T0KA3aTEIbCTBO U UCCIIEIOBAHMNE;
® TIPUOOPETEHHS OTBITA UCCIICAOBAHNS CBOMCTB MNIAHUMETPHUYECKUX (DUTYD C TIOMOIIBIO KOMITBIOTEPHBIX
MIPOrPaMM.
COAEPKXAHUE YYEBHOI'O ITIPEMETA
7 Kaace

HasBanmue Koa- | U3yyaemble ®opm | OcHOBHBIE BHbI y4eOHOM AeATEJIbHOCTH
pasnea BO MOHSATHSA bl
4acos OpraHu
3alUH
y4eOHo
i
AesTe
bHOCTH
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€ IpsIMBIE.
AKCHOMBI.

®poHTa
JbHAas
Komnek
TUBHAs
I'pynmo
Bas
[Tapnas
1% 08910%0:Y7
JyaJIbH
ast

DopMyIMpPOBATH ONPEACICHUE IEPECEKAOIUXCA
MPSIMBIX, CBOMCTBO PACIIOJIOKEHHS TOUEK Ha MPSIMOIA.
Jloka3pIBaTh TEOPEMY O MEPECEKAOLIUXCS IPSIMBIX.
IIpuMeHATh CBOMCTBO TOUKH U IPSIMOM IPU PELIEHUH
3aau.

DopMynHpOBaTh ONPENEIECHUS PaBHBIX OTPE3KOB,
CepEeIMHBI OTPE3KA, PACCTOSHUS MEXKTy JBYMS TOUKAMH,
CBOICTBO JUIMHBI OTPE3KA.

PacniozHaBath OTpe3KH Ha YEPTEIKAX, C IOMOILBIO
YEPTEIKHBIX MHCTPYMEHTOB CTPOUTH OTPE3KH,
cpaBHUBaTh 0Tpe3ku. HaxonuTe anuHy oTpeska.
DOopMyIMpOBaTh ONPEAEICHUS TONOIHUTEIBHBIX JIydeH,
Pa3BEPHYTOTO yIJIa, PABHBIX YITIOB, ONCCEKTPHCHI YITIa,
CBOMCTBO BesIMunHbI yriia. Kilaccnuunposars yribl.
Pacmo3naBats Jryuw, yrisl, OUCCEKTpHUCY yTiia, C
MTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H300paxarh U
0003HayaTh Jy4u  yribl. HaxoquTs rpajgycHyio Mepy
yria.

DopMyIMpPOBATE ONPEAEIEHUE CMEXKHBIX YIJIOB,
CBOMCTBO CMEKHBIX yTIIOB. JIOKa3bIBaTh TEOPEMY O
CBOMCTBaX CMEXKHBIX yTJIOB.

PacriozHaBath Ha yepTeKax CMEKHBIE YIIIbI, H300pakaTh
C TIOMOIIBIO YEPTEIKHBIX UHCTPYMEHTOB CMEXKHBIE YTIIBL.
IIpuMeEHSTh CBOMCTBA CMEKHBIX YIIOB IIPU PELIEHUU
3a/1a4.

DOopMyIHMpOBaTh ONPENEICHUE BEPTUKANBHBIX YITIOB,
CBOMCTBO BEPTUKAIIbHBIX YIIIOB. J[OKa3bIBaTh TEOPEMY O
CBOMCTBaX BEPTHKAIBHBIX YTIIOB.

Pacnio3HaBaTh Ha yepTekax BEPTUKAIBHBIE YIIIbI,
N300pakaTh C OMOILBIO YEPTEKHBIX HHCTPYMEHTOB
BEpTUKANbHBIE YIIbL. [IpMeHATh cBOMCTBA
BEPTUKAIBHBIX YIJIOB IIPH PEILICHUU 3a7ad.

IlosicHATB, YTO TakOe aKCUOMa, OIIPEIEIICHNUE.

Pemrars 3a1aun Ha BBIYHMCICHNE U JOKA3aTEIbCTBO,
MIPOBOJISI HEOOXOAMMBIE IOKA3aTENbHBIC PACCYKICHHUSL.

TpeyrojbHuK
.
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PaBHbIE
TPEYTOJIbHUKH.
BricoTa, meauana,
Ouccekrpuca
TPEYroJIbHUKA.
I1epBblit 1 BTOpOU
HpU3HAKU
paBeHCTBa
TPEYTOJIbHUKOB
PaBHOGEIpeHHBII
TPEYTOJIbHUK U €ro
CBONCTBA.
[Ipu3Haku
pPaBHOOEAPEHHOTO
TPEYroJIbHUKA.
Tperuii npusHax
paBeHCTBa
TPEYTOJIbHUKOB.
Teopemsl.

®poHTa
JbHAs
Komnek
TUBHAs
I'pynmo
Bas
[Tapnas
Nunusu
JyaJIbH
as

OnuceIBaTh CMBICH MOHSATHUS «paBHbIE
¢uryper». [IpuBoANTH NPpUMEPHI PaBHBIX
¢buryp. N300paxarh Ha pUCyHKaxX
IIPSIMOYTOJIbHBIE, OCTPOYTOJIBHEIE,
TYHOYTOJIBHBIE TPEYTOJIbHUKH U UX 3JIEMEHTHI.
DopMynHUpOBaTh ONPEAETICHUS
OCTPOYTOJIBHOT'O, TYIIOYTOJIbHOTO,
IPSIMOYTOJIBHOIO TPEYTOJIbHUKOB, PABHBIX
TPEYTOJbHUKOB, IEPUMETPA TPEYTOJIbHUKA,
OCHOBHOE€ CBOMCTBO PaBEHCTBA TPEYTOJIHUKOB.
Jloka3bIBaTh TEOPEMY O €IMHCTBEHHOCTH
IPSIMOM, IEPIIEHANKYIISIPHON JaHHOM (Cilydai,
KOT/Ia TOYKA JICKUT BHE JAHHOU MPSIMON).
PacriozHaBaTh 271€MEHTHI TPEYTOIbHUKA,
HaXOAWUTb IIEPUMETP TPEYTOJIbHUKA,
pacrno3HaBaTh TPEYTroJAbHUKHU 110 BUJAM YIJIOB.
dopMyIMpoBaTh ONpeaeeHns OUCCEKTPHUCHI,
BBICOTBI, MEIMaHbI TpeyronbHUKa. [IpoBoanuTh
BBICOTBI, MEIMAaHbl U OUCCEKTPUCHI
TPEYTOJIbHUKA.

Pemate 3a1a4u, MCHIOIB3YS ONPECICHUS
BBICOTBI, MEIUaHbl U OUCCEKTPHCHI
TPEYrOJbHHUKA.

DopMyJIIpOBATh OIIPEAECICHUE CEPEAUHHOTO
NEPIEHANKYJIIpa OTPEe3Ka, CBOMCTBO




CEPEIMHHOTO NEPIICHIUKYIIIPA OTPE3Ka.
Jloka3pIBaTh NIEPBBIN PU3HAK PABEHCTBA
TPEYrOJIbHUKOB, CBOMCTBO CEPEIUHHOTO
NEPIEHIUKYJIIIPA OTpE3Ka.

IIpuMeHATH NepBbIi IPU3HAK PABEHCTBA

TPECYroJIbHUKOB ITPU PCHICHUHA 3a1a4.
[TpumeHsITh BTOPOI MPU3HAK PABEHCTBA TPEYTOJILHUKOB
MIPY PEIICHNH 3a/1a4.

DopMyIIpOBaTh OIIPENEICHNUS
pPaBHOOEPEHHOT 0, PABHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYroiabHUKOB. M300pakars
Ha PUCYHKaX PaBHOCTOPOHHUE U
paBHOOEAPEHHBIE TPEYTOJILHUKU U UX
JJIEMEHTBI.

Pacrio3HaBaTh TpEyroJbHUKY B 3aBUCUMOCTH
OT KOJIMYECTBA Pa3HbIX CTOPOH, HAXOAUTh
3JIEMEHTBI PABHOOEAPEHHOIO TPEYTOJIbHUKA.
Pewate 3a1aun, UCIIONIB3Ys ONPEAEICHUS
paBHOOEPEHHOI 0, PABHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYTOJIbHUKOB.
DopMyJIMpOBaTh U JOKA3bIBATh CBOMCTBA
PaBHOOEIPEHHOIO U PABHOCTOPOHHETO
TPEYTOJIbHUKOB.

[TpuMeHsTH CBOMCTBA paBHOOEIPEHHOIO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB IIPH
pELICHUH 3a1ay.

DopMyJIMpPOBaTh U JOKA3bIBATH IPU3HAKU
pPaBHOOEIPEHHOI0 TPEeyrojabHUKA. [IpUMEHsATh
IIPU3HAKU PaBHOOEPEHHOTO TPEYrOIbHUKA
IIPU PELLEHUN 3a1a4.

Jloka3bIBaTh TPETHIl NPU3HAK PABEHCTBA
TPEYrOJIbHUKOB, CBOMCTBO TOYEK,
PaBHOYAAJIEHHBIX OT KOHIIA OTPE3KA.
IIpuMeHATh TpeTuil NPU3HaK PaBEHCTBA
TPEYTOJIbHUKOB IIPU PELICHUN 33]1a4.
Beiiensats yciioBue U 3aKI0YEHUE TEOPEMBI,
OIpeAeNsATh BUIbl TEOPEM, (POPMYINpPOBATH
YTBEp)KJICHHUE, 00OpaTHOE TaHHOMY,
pacno3HaBaTh B3aMHO 0OpaTHbIE TEOPEMBI,
Pa3bACHATH, B UEM 3aKIIH0YAECTCS METOL
JIOKa3aTeIbCTBA OT IIPOTUBHOTO.

Pemrate 3a1aun Ha BEIYUCIICHUE U
JIOKa3aTeJIbCTBO

IMapamuieabnsr | 16 [TapamiensHbie ®poHnra | Pacnio3HaBaTh U CTPOUTH NapaJlIEIbHBIC
e npsiMble. npsmele. [Ipu3Haky | 1bHAs npsimeie. @OpMyIHpOBaTh ONPEACIICHHE
Cymma yriioB napajuleIbHbIX Komiek | mapainenbHbIX NPSMBIX, IPU3HAK
TPEyroJbHUKA npsambix. CBOWCTBA | TMBHAs | NapaJIeIbHOCTH NPAMBIX. JOKa3bIBaTh
napajuleIbHbIX I'pynmo | nmpu3HaKk napajiebHOCTH ABYX IPSMBIX,
npsameix. Cymma Bas CBSI3aHHBIN C UX NEPIEHANKYIAPHOCTHIO
YIJIOB ITapHast | TpeTbel MpsAMON.
TPEYTOJIbHUKA. NupuBy | [IpuMeHATHs NpH3HAK MapaluIeIbHOCTH ABYX
[IpssMOyTOIBHBIM JIyallbH | IPSMBIX, CBSI3aHHBIN C UX
TPEYTOJIbHUK. as NEPNEHANKYIIPHOCTBIO TPETHEN IPSIMOM, ITpH
CaoiicTBa pELICHUH 3a1au.
IPSIMOYTOJIBHOTO Pacnio3HaBaTh ¥ CTPOUTh OTHOCTOPOHHHUE




TPEYroJbHUKA

YITIbl, HAKPECTIICKALINE YITIBL,
COOTBETCTBEHHBIE YIUIbl. DOPMYINPOBATH
IIPU3HAKYU NapAIIEIbHOCTH MPSAMBIX.
Jloka3pIBaTh NPU3HAKY M1APAJLIEIBHOCTHU ABYX
IPSIMBIX.

[TpyMeHATh MPU3HAKU NAPAJUIEIBHOCTH JBYX
IPSIMBIX TIPU PELIEHUH 3a/1a4.

DopMyIHpOBATh ONPEAEICHUE PACCTOSHUS
MEXJly MapajieIbHbIMU IPSIMBIMU, CBONCTBA
[apaJuUIeIIbHBIX IPAMBIX, CBOMCTBA YIJIOB,
00pa30BaHHbIX IIPH NIEPECEUEHNUN
[apaJuIeIIbHBIX IPAMBIX ceKyliel. Jloka3piBaTh
CBOMCTBA MapaJUICIbHBIX MPSAMBIX.

ITpyMeHATH CBOMCTBA NapaJIJICNIbHBIX MIPSIMBIX
IIPU PELLECHUN 3a/1a4

®opMynHpOBaTh CBOMCTBO CyMMBI YIJIOB
TpeyrojabHUKa. Jl0Ka3pIBaTh TEOPEMY O CyMME
YIJIOB TPEYTOJIbHHUKA.

IIpuMeHATH CBOKCTBA YITIOB TPEYTOJbHUKA IIPH
pEILIEeHNN 3a7ay.

DopMyJIIPOBATh OIIPEIEICHUE BHEIIHETO yIUIa
TPEYTOJIbHUKA, CBOMCTBO BHEIIHETO yIJIa
TpeyroibHuKa. JloKka3plBaTh TEOpEMY O
BHEUIHEM YyIJIe TPEyroJIbHUKA. [ [puMenaTs
CBOMCTBO BHEIIHETO YIUIa TPEYTOJIbHUKA IIPU
pEILIeHNN 3a7ay.

JloKka3bIBaTh TEOPEMBI O HEPABEHCTBE
TPEYTOJIbHUKA, O COOTHOILIEHUH MEKIY
CTOPOHAMU U YINIAMH TPEYTOJIbHUKA.
[TpyuMeHATH TeOpEMBI O HEPABEHCTBE
TPEYrOJbHUKA, O COOTHOLICHUH MEKIY
CTOPOHAMU U YIIaMH TPEYTOJIBHUKA IIPU
pELICHUH 3a/1ay.

[TpyMeHATH CBOMCTBA YITIOB TPEYTOJIbHUKA,
BHEIIIHETO yIJIa TPEYrOJIbHUKA, TEOPEMBI O
HEPABEHCTBE TPEYTOJIbHUKA, O COOTHOLICHUH
MEXy CTOPOHAMHU U yITIAMU TPEYTOJIbHUKA
IIPY PEILICHUN 3a]ay.

Pacnio3naBath ¥ CTPOUTH IPSIMOYTOJIBHBIN
TPEYTOJIBHUK U €ro 3JeMeHThl. DopMyIupoBaTh
OIIpEJIEeIICHUS TUIIOTEHY3bl U KaTeTa, IPU3HAKH
paBeHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
Jloka3bIBaTh NPU3HAKU PABEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.

[TpyMeHATh IPU3HAKU PABEHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB IIPY PEILICHUU
3a/1a4.

DopMyIHpOBaTh CBOMCTBA MPSIMOYTOJIBHOIO
TpeyrojabHUKa. /I0Ka3bIBaTh TEOPEMBI O
CBOMCTBAX NPSAMOYTIOJIBHOTO TPEYTOIbHUKA.
IIpuMeHATH CBOKCTBA MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA ITPU PEIICHUN 3a]a4.

OKpy:KHOCTBH U
KPYI.
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I'eomerprueckoe
MECTO TOYEK.

®poHTa
JIbHAs

[TosicHSITh, 9YTO TaKOE TEOMETPUIECKOE MECTO
touek (I'MT). [TpuBoauth npumepsr ' MT.




I'eomerpuueck
e MOCTPOeHMs

OKpy>XHOCTb U
Kpyr. Hexkoropelie
CBOICTBa
OKPY>KHOCTH.
KacarenpHas k
OKPY>KHOCTH.
OmnucaHHas u
BIHCaHHAs
OKPYXHOCTH
TPEYroJbHUKA.
3amauu Ha
MOCTPOCHHE.
Meton
TEOMETPUUYECKHUX
MECT TOYCK

B 3aJa4Jax Ha
MOCTPOCHHE.

Komnex
TUBHAas
I'pynmo
Bas
[Tapnas
Nunusu
JlyalbH
as

@opMynUpOBaTh ONPEAETICHUS OKPYKHOCTH,
KpyTa, UX 3JIEMEHTOB, CBOMCTBA CEPEIUHHOTO
nepreHauKyssipa kak I’ MT, GuccekTpucsl yria
kak ['MT. Jloka3biBaTh TEOPEMBI O CEPEAMHHOM
MIEPIICHIUKYISpE U OMCCEKTPUCE YIiia KaK
I'MT. Pacnio3naBath u u300paxxaTh Ha
PUCYHKaX OKPYKHOCTb U €€ 2J1eMeHThI. Pemars
3a/1a4 Ha HAXOXKJACHUE 3JIEMEHTOB
OKPY>KHOCTH U KpyTa.

Jloka3pIBatTh, UTO JaHHas PUTypa SBISETCS
I'MT.

PemaTe 3a1aun Ha HAXOXKJIEHUE FIIEMEHTOB
OKPY>KHOCTH U KpyTa.

®opMyIIMpOBaTh ONPEAEICHUS JUaMeTpa U
XopApl. Jloka3piBaTh OCHOBHBIE CBOMCTBA
OKPY’KHOCTH.

IIpuMeHATH CBOKCTBA OKPYKHOCTHU IIPU
pELIeHUH 3a/ay4.

N300pakaTh Ha PUCYHKaX KacaTelbHYIO K
OKpYKHOCTU. ONIUCBHIBaTh B3aUMHOE
PacCIIOJIOKEHHUE OKPYKHOCTHU U IIPSIMOM.
DopMyIIMpOBaTh ONPEAEIEHUs KacaTeJIbHOU K
OKpY>KHOCTH, CBOMCTBA KacaTeJIbHOM K
OKPY’KHOCTH, IPU3HAKH KacaTeJIbHOM.
JloKka3bIBaTh CBOMCTBO U NPU3HAKH
KAcaTeJIbHOMN K OKPYXHOCTH. [I[puMeHsITh
CBOMCTBO Y IPU3HAKH KaCaTEJIILHOM K
OKPYKHOCTH IIPH PELICHUU 3a]1a4.
@opMyIHUpOBaTh ONPEAETICHUS OKPYKHOCTH,
ONMCAHHOM OKOJIO TPEYTOJIbHUKA, OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, CBOMCTBA TOUYKHU
MIEpECEUYEHUs CEPEIUHHBIX MEPIICHIUKYIISIPOB
CTOPOH TPEYTOJIbHUKA, TOUKH [1€PECEUCHUS
OHCCEeKTpUC YIIIOB TpeyroibHUKa. JloKa3bIBaTh
TEOpPEMBbI 00 OKPYKHOCTH, BIUCAHHOU B
TPEYrOJbHUK, OIIMCAHHON OKOJIO TPEYrOJIbHUKA.
PacrioznaBath 1 n300paxaTh Ha PUCYHKaX
OKPY’KHOCTb, BIIUCAHHYIO B TPEYTOJIbHUK, U
OKpPY>KHOCTb, OITMCAHHYIO OKOJIO HETO.
[IpuMeHsATh CBOKCTBA BHMCAHHOM U ONMCAaHHOU
OKpPY>KHOCTEH MpU PELIEHUU 3a/1a4.

[TosicHATH, 4TO Takoe 3a7a4a Ha IOCTPOCHHE.
Pemarp 3a1aun Ha MOCTpPOEHKE: IOCTPOEHUE
yIjia, paBHOTO JAHHOMY; IOCTPOEHHE
CEPEIMHHOTO NEPIEHIUKYJIISIPA JaHHOTO
OTpE3Ka; MOCTPOCHHUE MPSIMOM, TPOXOIAILECH
yepe3 JaHHYIO TOUKY U NEPIEeHIUKYIIIPHON
JTAHHOU MPSIMOM; TOCTPOCHHE OUCCEKTPUCHI
JTAHHOTO YIJIa.

Pemate 3a1a4n Ha TOCTPOEHUE TPEYTOJIbHUKA
10 3a/IaHHBIM 3JIEMEHTaM: [TIOCTPOEHUE
TPEYroJbHUKA 110 ABYM CTOPOHAM U YTy
MEX/1y HUMM; 110 CTOPOHE U JIByM
PWIEKALIMM K HEH yryiaMm; 10 TpEM CTOPOHaM.




Pewats 3aaun Ha noctpoenue metogoM ' MT.
IToBTOpPEHUE 5 ®ponrta | [I[puMeHATH CBOMCTBO TOYKH M TIPSIMOM,
JIbHAs CBOWCTBO JUIMHBI OTPE3KA, CBOMCTBO BEIUYNHBI
Komnek | yrma, cBOKWCTBAa CMEKHBIX U BEPTUKAIIbHBIX
TUBHas | YIVIOB, IPU3HAKHU NAPALICIIbHOCTH JBYX
['pynmo | mpsIMbIX, CBOMCTBA MapajlIeIbHbIX MPSMBIX IIPU
Bas peleHnu 3aad.
[Tapnast | Pemats 3aaun, UCIIONIBb3ys ONPEIEICHUS
NHauBY | BBICOTHI, MEIUAHBI U OUCCEKTPUCHI
IyallbH | TpeyrojbHUKa. [[puMeHsTh Npu3HaKu
as paBEHCTBA TPEYrOJIbHUKOB, CBOMCTBA
paBHOOEIPEHHOTO U PABHOCTOPOHHETO
TPEYTroJLHUKOB, IPU3HAKN PAaBHOOEAPEHHOTO
TPEYroJbHUKA, CBOMCTBA YIJIOB TPEYTOJIbHUKA,
CBOWCTBO BHEIIIHETO YIJIa TPEYTOJbHUKA,
TEOpPEMY O HEPABEHCTBE TPEYTOJIbHUKA,
TEOPEMY O COOTHOLIEHUH MEKy CTOPOHAMHU U
yIJIaMH TPEYTOJIbHUKA, IPU3HAKU PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBA
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA MPU PELLICHUH
3a1ad4.
PemaTh 3a1aun Ha HaXOXKJIEHHUE FIIEMEHTOB
OKPY>KHOCTH U Kpyra.
[IpuMeHsTh CBOIMCTBA OKPYKHOCTH, CBOMCTBO U
MPU3HAKU KacaTeIIbHOW K OKPYKHOCTH,
CBOMCTBA BIIMCAHHOW U ONMCAaHHOMN
OKpY>KHOCTEH MpHU pelieHny 3a1ad. Pemars
3a/1a4M Ha MIOCTPOEHUE, 33]]a4l Ha TIOCTPOCHHE
merogom ['MT.
[IpuMeHATh U3yUYeHHBIE ONPEACIICHUS U
TEOPEMBI K PELICHUIO 3a/1a4.
HUTOI'O 68
8 kunace
Hassanue Kon- | M3y4aemble nonsatus | @opmsl OcHOBHBIE BUIbI YUEOHOH 1€ATEIBHOCTH
paznena BO OopraHu3ail
4aco uu
B y4eOHOU
JIEATEIBHO
CTH
Yerpipexyroib | 26 | MHOrOyroibHUK, ®poHTtanbH | [10ACHATH, 4TO TaKOE YETHIPEXYTOJILHHUK.
HUKH BBIITYKJIbIN as OnuceIBaTh JIEMEHTHI YETHIPEXYTOJIbHUKA.
MHOTOYTOJIbHUK, Komnektus | Pacrio3naBarh BBINYKJIbIE U HEBBIITYKIIbIE
YETBHIPEXYTOJIbHUK. Hast YETBIPEXYTOJIbHUKHU.
[Tapannenorpamm, I'pynmoBas | M300pakaTs 1 HAXOAUTH HA PUCYHKAX
€ro CBOMCTBA U [Tapnas YEThIPEXYTOJIBHUKY Pa3HbIX BUJOB U UX
MIPU3HAKH. NuauBuny | aneMeHTsl. Jl0Ka3bIBaTh TEOPEMY O CYMME
Tpanenus. ajbHas YIJIOB YETHIPEXYTOJIbHUKA.
[IpAMOyronbpHUK, [IpuMeHsATHh TEOPpEMY O CyMME YIJIOB
poMO, KBaapaT, UxX YEeTHIPEXYTOJIbHUKA IIPU PELIEHUN 33]1a4.
CBOMCTBA. PemaTe 3a1aun Ha HaX0XKJIEHHUE JJIEMEHTOB
LleHTpanbHBIC U 4eThIpEXYTrobHUKA. [[puMeHsATh TEOpEMY O




BIMCAHHBIC YIJIbL.
Brmicannsie
OIMCaHHbIE
YETHIPEXYTOJbHUKH
OceBas u
HEHTpaTbHas
CUMMETpPHHU.

CyMME€ YIJIOB YETBIPEXYTOJIbHUKA TIPH
pEILICHNN 3aay.

@opMyIMPOBATH ONPEIEICHUS
napajuiesIorpaMma, BEICOTBI
napasuienorpaMma; CBOMCTBa
napajuiesiorpamma. Jloka3slBaTb TEOPEMBI O
CBOMCTBAax IapaujiesorpaMmma.

ITpyuMeHATh CBOMCTBA NapajlieiorpaMmma npu
peLIeCHUH 3a1ay.

Hcnonp30BaTh ONpECIICHUE U IPUMEHATh
CBOMCTBA NapajuieIorpaMMa IIpu peleHun
3ajad4.

@opMyaMpOBaTh NPU3HAKU
napajuiesiorpamma. Jloka3slBaTb TEOPEMBI O
IIPU3HAKaX MapajuieorpaMma.

[TpyMeHATh MpU3HAKU NTapaJUIeIorpaMma Ipu
peLIeCHUH 3a1ay.

DOopMynHUpOBaTh ONIPENEICHHUE
IIPSIMOYTOJIBHUKA; CBOMCTBA MIPSAMOYIOJIbHUKA;
IIPU3HAKU IPSAMOYTrOoibHUKA. JlOKa3bIBaTh
TEOPEMBI O CBOMCTBAX U IIPU3HAKAX
IPSIMOYTOJIbHUKA.

Pacnio3naBaTh NpsAMOYTOJIBHUK U €TI0
a51eMeHThI. [ IpuMeHATh cBOMCTBA U IPU3HAKU
IIPSAIMOYTOJIbHUKA IIPU PEILECHUN 3a/1a4.
dopMynHupoBaTh OonpeseneHue pomoa;
CBOICTBa poM0a; MpU3HAKK poMOa.
Jloka3pIBaTh TEOPEMBI O CBOMCTBAX U
IpU3HAKax poMoa.

Pacrnio3HaBaTh poMO U €ro 3JI€MEHTHI.
ITpuMeHsTh CBOMCTBA U ITPU3HAKK pOoMOa IpU
pEILIeHNN 3a7ay.

@opMyIMPOBATh ONPEIEICHUE KBAIPaTa;
CBOICTBa KBajpaTta. Jloka3bIBaTh TEOPEMBI O
CBOMCTBax KBaJpara.

PacnioznaBaTh KBazpar U €ro JIEMEHTHI.
IIpuMeHATH cBOMCTBA KBAJpaTa MpU PELICHUH
3ajad.

@opMyIMPOBATH ONPEIEICHUE CPEIHEN
JIMHUM TPEYTOJILHUKA; CBOMCTBA CPEHEN
JIMHUU TPEyroibHUKa. Jloka3plBaTh CBOMCTBA
CpEIHEH JINHUY TPEYTOJIbHUKA.
Pacnio3naBaTh ¥ CTPOUTH CPEIHION JIMHUIO
TpeyroibHuKa. [I[puMeHsTh cBOMCTBa CpeaHE
JIMHUU TPEYrOJIbHUKA IIPU PELICHUHU 3a/1a4.
DopMyIUpOBaTh ONPENEICHNS TPACLUH,
BBICOTBI TPAIELHH.

PacrioznaBaTh Tpanenuro U €€ 3JIeMEHTHI,
CTpOUTH Tpamneuuto. Pemars 3ana4un Ha
HaXOKICHHUE YJIEMEHTOB TPAICLHH.
@opMyIMPOBATH ONPEIEICHUE CPEIHEN
JIMHUM TPaIeLMH; CBOMCTBA CPEAHEN JIMHUU
Tpaneuuu. Jloka3plBaTb CBOMCTBO CPEIHEN
JIMHUU Tpaneluu, CBOicTBa paBHOOOKOM




Tpanenuuu.

[IpuMeHsATh CBOMCTBO CpeAHEN JTUHUN
Tpanenuu, CBOMCTBa PAaBHOOOKOH Tpaneruu
IIPY PELICHUN 3a]ay.

@opMyIMPOBATH ONPEAEICHUS LEHTPAIBHOTO
yIJla OKPY>KHOCTH, BIMCAaHHOI'O yIJla
OKPY’KHOCTH; CBOMCTBA BIIMCAHHOIO yIJIA.
Jloka3pIBaTh TEOPEMBI O IPALyCHON Mepe
BIIMCAHHOTO yIJIa.

PacriozHaBaTh LIEHTPAJIBHBIE U BIINCAHHBIE
yribl. [IpuMeHsATh CBOMCTBO I'palyCHOM MEpbI
BIIMCAHHOTO yIJIa, CBOMCTBO BIIMCAHHBIX
YIJIOB, OIIMPAIOLIUXCS HA OIHY U Ty XK€ IyTY,
CBOMCTBO BIIMCAHHOTO YIJIa, ONUPAIOIIETOCs
Ha JUaMeTp IpU PEIICHUH 3a1ad.
@DOopMynHUpOBaTh ONPENEICHUE BIIMCAHHOTO
YETBIPEXYTOJIBHUKA; CBOMCTBO BIIMCAHHOIO
YETBIPEXYTOJIBHUAKA; TPU3HAK BIIMCAHHOTO
YETBIPEXYTOJIbHUKA.

Jloka3pIBaTh TEOPEMBI O CBOMCTBE U IIPU3HAKE
BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

OnuceIBaTh OKPYKHOCTBH OKOJIO
YEeTBIPEXYTOJIbHUKA. I [pUMEHATH CBOMCTBO
YETBIPEXYTOJIBHUAKA, BIIMCAHHOTO B
OKPY’KHOCTbB, Y IIPU3HAK CYILIECTBOBAHUS
OKPY>KHOCTH, OITMCAHHOW OKOJIO
YEeTBIPEXYTOJIBHUKA IIPU PELLIECHUN 3a1a4.
DopMynIHUpOBaTh ONPENEICHUE OIIMCAHHOTO
YETBIPEXYTOJIBHUKA; CBOMCTBO ONMCAHHOTO
YETBIPEXYTOJIBHUKA; IPU3HAK OMMCAHHOTO
YETBIPEXYTOJIbHUKA.

Jloka3pIBaTh TEOPEMBI O CBOMCTBE U IIPU3HAKE
OIIMCAHHOTO YETHIPEXYTOJIbHUKOB.
BrinceiBaTh OKpYKHOCTB B YETBIPEXYTOJIBHUK.
IIpuMeHATH CBOMCTBO YETBIPEXYTOJIBHUKA,
OIKMCAHHOT'O OKOJIO OKPYKHOCTH, U IIPU3HAK
CyILIECTBOBAHMS OKPYKHOCTH, BIIMCAHHOM B
YETHIPEXYTOJIBHUK NIPU PELICHUH 33]1a4.

IMoxooune
TPEYroJibHUKO
B

12

[TonoGHbIE
TPEYTOJIbHUKH.
Teopema Qaneca.
Teopema o
MPOTIOPITUOHATBHBIX
otpeskax. [Ipuznaku
IOA00Us
TPEYTOJIbHUKOB.
IIpumenenune
000U K
JIOKa3aTeIbCTBY
TEOpPEM U PEHICHUIO
3aia4. CBolicTBa

®poHTaNBH
as
Konnexkrus
Has
I'pynmosas
[Tapnas
1205010%1:77010%
anbHas

Joka3zpiBate TeopeMbl Daneca, 0
MPOMOPILHUOHANIBHBIX OTPE3KaX, O CBOMCTBAX
MeJIuaH TPEYroJbHUKA, OMCCEKTPHUCHI
TPEYTOJIbHUKA.

IIpumensats Teopemy PDaneca u eé
0000111eHIE, TEOpEMY O PONOPIIMOHATBHBIX
OTpE3Kax, CBOMCTBA MEMAH TPEYTOJIbHUKA U
OMCCEKTPUCHI TPEYTOJIbHUKA MTPH PEIICHUN
3ajau.

dopMynHUpoBaTh OIpeieIeHHe MOT00HBIX
TPEYroJbHUKOB. JOKa3bIBaTh JIEMMY O
MOJIOOHBIX TPEYTOJbHUKAX.

[IpumeHsTh onpeneneHue moJ00HBIX

MEJUaHBbI, TPEYTOJILHUKOB U JIEMMY O MOJ00HBIX
OMCCEKTPUCHI TPEYTrOJIbHUKAX MPU PELICHUU 3a1a4.
TPEYrOJbHUKA, PopMyJIMPOBATh CBOMCTBA MEPECEKAKOLIUXCS




IIepeCEKaroIUXCs
XOpJ, KacaTeJIbHOU U
CEKyIlIeH

XOpJ, KacaTeJIbHOU U CEKYILEH; IepBbIN
MPU3HAK OJ00US TPEYTrOJIbHUKOB.
Jloka3pIBaTh CBOMCTBA NIEPECEKAOIINXCS
XOpJ, KacaTeJIbHOW U CEKYIICH; MepBbIN
NPU3HAK OJOOHS TPEYTrOIbHUKOB.
[TpuMeHsTh MepBblii IPU3HAK MOI00Us
TPEYTOJIbHUKOB MPU PELLIEHUH 3a/1a4.
®opMyIMpoBaTh BTOPOM U TPETUM MPU3HAKU
o100Ms TPEeyrobHUKOB. [{0Ka3bIBaTh BTOPOi
U TPETUH NpU3HAKHU MOA0OUS TPEYTOIbHUKOB.
IIpuMeHATH BTOPOM U TPETHUM NPU3HAKU
110/100Us1 TPEYTOJLHUKOB IPH PELICHUHU 33/1a4.

Pemenue 15 Merpuueckue | @pontanbH | Jloka3biBaTh U IPUMEHSITH COOTHOIICHMUS,
NPSAMOYT0JIbH COOTHOULICHMSI B ast YCTaHABJINBAIOIUE CBSA3b MEXKY DJIEMEHTAMHU
bIX IPSIMOYTOJILHOM KomnektuB | mpsMOYroibHMKA U IPOEKIUSAMHU KaTeTOB Ha
TPEeYroJIbHUKO TPEYTOJIbHUKE. Hast TUIIOTEHY3Y.

B Teopema [Mudaropa. | I'pynmoBast | Jloka3bIBaTh ¥ MPUMEHSTH TEOPEMY
Tpuronomerpuuekue | [Tapnas [Tudaropa.
(GYHKIMH OCTPOTO WnpuBuny | [lpumensats Teopemy [udaropa npu
yria aJbHas pEILlIeHnN 3a7au.
[PSAMOYTOJIBHOTO [TpumensTs Teopemy Iludaropa npu
TPEYTOJIbHUKA. pEILlIeHnN 3a7au.
Pemenue @opMyIMpPOBaTh ONPEIECTCHNS CUHYCA,
IIPSIMOYTOJIBHBIX KOCHHYCAa, TAHT€HCAa U KOTAHT€HCa OCTPOro
TPEYTOJIbHUKOB. yIja IpsMOYTOJIBHOTO TPEYTOJIbHUKA,
3aIMChIBaTh TPUTOHOMETPUYECKHE (POPMYIIBI,
BBIPAKAIOIIUE CBS3b MEKY
TPUTOHOMETPUYECKUMHU (DYHKIIHUSMHU OFHOTO U
TOTO K€ yIJIa, BBIBOJAUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO, HAXOJUTH
TpUrOHOMETpUYeckre GyHKIuu yriaos 30°,
45°, 60°.
[TpuMeHsTh TPUTOHOMETPUUYECKHUE (DYHKIIUU
OCTPOTO yIJIa IPSIMOYTOJILHOTO TPEYTOJIbHUKA
IIPU PELLICHUN 3a/1a4.
HaxonuTh HEM3BECTHBIE HIEMEHTBI
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
Pemate npsiIMOYTrONbHBIE TPEYTOIbHHUKH.
Mmuoroyroasum | 12 ITonsTus ®ponTasibH | OnKCchIBaTh MHOTOYTOJIbHUK, €TI0 3JIEMEHTHI;
ku. [lnomans MHOTOYTOJIbHUKA, as BBIIYKJIBIE U HEBBIITYKJIbIE MHOTOYTOJIbHUKH.
MHOI'OYI'0JIbHU PaBHOBEIINKUX Komnmextus | M300paxars 1 HAaXOAUTh HA PHCYHKAX
Ka MHOTOYTOJIbHUKOB U | Has MHOTOYTOJIbHUK U €T0 YJIEMEHTHI;
IUIOIIATN I'pynnoBas | MHOTOYrOJbHUK, BIMCAHHBIN B OKPY>KHOCTb,
MHOTOYTOJIbHHKA. [Tapnas Y MHOTOYTOJIbHUK, OITMCAHHBINA OKOJIO
ITmomaan NuauBuay | OKpYKHOCTH.
IPSIMOYTOJIbHUKA, aJbHasl DopMynHUpOBaTh ONPENEICHNSI BIMCAHHOTO U
napajuiesorpaMmma, OIMCAaHHOTO MHOTOYT OJIBHUKOB.
TPEYTrOJIbHUKA, Jloka3pIBaTh TEOPEMY O CyMME YIJIOB
Tpaneuuu. . BBIITYKJIOTO N-YTOJIbHUKA.

[TosicHATB, YTO TaKOE IUIOIAAb
MHOTOYTOJIbHHUKA.

®opMyaMpoBaTh ONpeAEICHUs TIOAaAN
MHOTOYTOJIbHUKA, PABHOBEJIUKHUX
MHOT'OYTOJIbHUKOB; OCHOBHbIE CBOMCTBA




IUIOLIAA MHOTOYTOJIbHHUKA.
Jloka3zpIBaTh TEOpPEMY O IIOIIAAN
IPSIMOYTOJIbHUKA.

HaxomuTs miomans npsMoyrojIbHUKA.
Pacnio3naBaTth paBHOBEIMKHUE
MHOTOYTOJIbHUKH.

Jloka3bIBaTh TEOpEMY O ILIOIIAIN
napajuiesiorpaMmma.

[TpumensTs hopMyity miomaIu
napajuiesiorpaMma IpH pelieHuy 3a1ad.
Jloka3bIBaTh TEOpEMY O ILIOIIAAH
TPEYTrOJIbHUKA.

[TpumensTs hopMyity mioma
TPEYTrOJIbHUKA IIPY PELICHNN 3a1a4
Jloka3bIBaTh TEOpEMY O IUIOIIAJN TPALICLUU.
[TpumensTs hopMyity oAy Tparneuun
IIPU pELICHUN 3a/au.

IToBTOpEHUe.
Pemienue 3amau

®poHTaATBH
ast
Konnextus
Hasi
I'pynnoBas
[Tapnas
1200102037910
anbHas

PacriozHaBaTh U CTPOUTH YETHIPEXYTOJIBHUK,
napajuiesorpamMmm, MpsiMoyrojibHUK, poMO,
KBaJpaT U UX DIIEMEHTBI, CPEAHIOI0 JIMHHIO
TPEYroJIbHUKA, TPANICLUIO U €€ JIEMEHTBHI,
LIEHTPAJIbHBIE U BIIMCAaHHBIE yIIIbl. Pemars
3a/1a4¥ Ha HAXOXKICHUE DJIEMEHTOB
4eThIPEXYroyibHUKA. [[puMeHATh cBOMCTBA 1
IIPU3HAKY NIapaJljIeorpaMmma,
npsMOYTOJIbHMKA, poMOa, KBaJpara, CBOMCTBA
CpeIHEN JTMHUH TPEYTOJbHHUKA, CBOMCTBO
CpeIHEH JINHUY TPaleyy, CBOMCTBA
PaBHOOOKOH Tpamenuu, CBOMCTBO rpayCHON
MeEpBI BIIMCAHHOTO YIJIa, CBOMCTBO
BIIMCAHHBIX YTJIOB, OIMPAOLIUXCS HA OHY U
Ty K€ IyTy, CBOMCTBO BIIMCAHHOTO YIJIA,
ONUPAIOLIETOCS HA JUaMETP MPHU PELICHUN
3a1a4. OnKCchIBaTh OKPYKHOCTH OKOJIO
4eThIPEXYTOJIbHUKA. BIIMChIBaTh OKPY>KHOCTh
B YETBIPEXYTOJIbHUK.

IIpumensats Teopemy PDaneca u eé
00o0011eH1e, TEOpEMY O IPONOPLUOHATBHBIX
OTpE3Kax, CBOMCTBA MEMAH TPEYTOJIbHUKA U
OUCCEKTPUCH] TPEYTOIbHUKA, TPU3HAKU
110/100Us1 TPEYTOJIBLHUKOB TP PELICHUHN 33]1au.
[TpuMeHATH COOTHOLIEHUS,
YCTaHABJIMBAIOIIME CBSI3b MEKY DJIEMEHTAMHU
IIPSIMOYTOJIbHUKA U MTPOEKIMSIMHU KaTeTOB Ha
TUIOTEHY3Y, TeopeMy [Iudaropa,
TPUTOHOMETpUYECcKHe (PYHKIIMU OCTPOro yIia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA PU PELICHUU
3aj1a4. Pemars npsMoyroipHele
TPEYTOJIbHUKH.

[TpumensTH hopMyIIbI MIOIIATN
napajuieJIorpaMMa, IUIoAaAau TPEyTroJIbHUKA,
IUIONIA/IM TPANEUUHU IIPY PEIIEHUH 3a1a4.

Hroro
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9 kjaacc

HasBanue pasgena | Kon- | M3yuaemsblie @®opmer | OCHOBHBIE BU/IbI YUEOHOH IESTETHHOCTH
BO MIOHATHSA OpraHu3
49aco anuu
B y4eOHO
7§
JIeSATEND
HOCTHU
Pemenue 17 TpeyronbHuKHU. ®ponta | PopMyIMpPOBaTh ONPEIEICHUS CUHYCA,
TPEyroJbLHUKOB Cunyc, KOCHHYC, JIbHAs KOCHHYCa, TaHT€HCa, KoTaHreHca yria ot 0°
TaHreHc, koraureHc | Komnekt | no 180°. ®opMynupoBarh U pa3bsCHATH
OCTpOrO yIiia VBHAs OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
IIPSIMOYTOJIBHOTO I'pynno | BeraucnsaTe 3HaU€HUE TPUTOHOMETPUUYECKOM
TPEYroJbHUKA U Bas (YHKIMY yTi1a TI0 3HAYSHHUIO OTHOW U3 €T0
yrioB ot 0 1o 180. [TapHast | 3amaHHBIX PYHKLIUH.
DopMyiIsl, NupuBu | @opMympoBaTh U JOKa3bIBaTh TEOPEMY
CBSI3bIBAIOLINE JlyalbHa | KOCUHYCOB.
CHUHYC, KOCHHYC, A [IpuMeHATH TEOpEMY KOCHHYCOB IIPH
TaHI'€HC, KOTAHT€HC peLIeHnY 3a1a4.
OIHOTO U TOTO XKE DopMyIUpOBATh U 10KA3bIBaTh TEOPEMY CUHYCOB.
yria. Pemenne 3amuceIBaTh U ZIOKa3bIBATH (bopmyiy pamimyca
TPeyTOTBHHKOB. IO_Ipr)KHOCTI/I, ONIMCAaHHOM OKOJIO TPEYTOJIbHUKA.
PUMEHSTH TEOpEMY CHHYCOB U (OpMYITy paanyca
Teopema cunycos u OKPYKHOCTH, OTIMCAHHOI1 OKOJIO TPEYTOJIBHUKA NP
TCOPEMA KOCUHYCOB. pelICHNH 3a1a4.
Pemats TpeyroibHUKN.
3anuchIBaTh U J10Ka3bIBaTh (HOpMyITy JUIs
HAaxO0XICHMs IUIOIIAAHA TPEYTOJIbHUKA.
[TpumensaTs popMyiTy 1151 HAXOKAECHUS
IJIOIIAU TPEYTOJIbHUKA IIPU PELIECHUN 3a/1a4.
3amuceIBaTh U T0Ka3bBaTh (Gopmyiy ['epona,
(hopMyJIBI 111 HAXOKACHUS TUTOIIA N TPEYTOJIbHUKA,
q)OpMyJ'Iy JJI HaXOXKJACHUS TJI0a/ixn MHOI'OYT'OJIbHUKA.
[TpumensaTh GopMyIIBI 111 HAXOXKICHUS TUTOLIA K
TPEYroJbHUKA U GOPMYITY JJIsl HAXOKACHHS TUIOLIA M
MHOT'OYT'OJIbHUKA ITPU pCIICHUHN 3a1a4
IIpaBuibHbBIE 10 MHOroyroinbHuKH. ®poHTa | POpMyIUPOBATH ONPEAEICHUE IIPABUILHOTO
MHOI0YT OJIbHUKH [IpaBunbpHbIE JIbHAsA MHOT'OYTI'OJIbHUKA.
MHOI'OYT'OJIbHUKH Komnekr | I1osicHATD, 4TO TaKoe LIEHTP U LIEHTPaJIbHbBIN
JlnMHa OKpy>KHOCTH. | UBHas YTOJI IIPAaBUJILHOTO MHOTOYTOJIbHHKA.
Jnuna nyru I'pynmo | @opMyipoBaTh CBOWCTBA IIPABUIIBHOTO
OKPYHOCTH. Bas MHOT'OYTI'OJIbHUKA.
ITnomans ITapnas | Jloka3bIBaTh CBOMCTBA IPABUIbHBIX
TPEYTOJIbHUKA. WNHauBH | MHOTOYTOJIbHUKOB.
[TonsTHe muomamy | QyanbHa | 3aMCHIBATh M JJOKA3bIBaTh (DOPMYJIBI JIst
kpyra. [lnomane A HAaxO0XJICHHsI paliyCOB BIIMCAHHON U

CEKTOopA.
OrtHoueHue

10 (ODIENET
OJ0OHBIX QUryp.

OIMCAaHHOM OKPY’KHOCTEW ITPaBUIILHOTO
MHOT'OYTOJIbHUKA.

[IpuMeHsTH CBOMCTBA IPABUIIBHOTO
MHOT'OYTOJIbHUKA IPY PELLIEHUU 3a/1a4.
CTpouTh ¢ NOMOIIBIO LUPKYJISL U TMHEUKHU
MIpaBWIbHbIE TPEYTOJIbHUK,
YETBIPEXYTOJIBHUK, HIECTUYTOJIbHUK.

3anuchIBaTh U PazbACHATH GOPMyYIIbI ITHHBI
OKPY>KHOCTH, JUIMHBIL IYTH OKPY?>KHOCTH.




[IpumensTh GopMyITy JUTMHBI OKPYKHOCTH, (OPMY.TY

JUIMHBI IyTU OKPY>KHOCTH, (hOpMyITy IUIOIIAIU KpPyTa,
(bopMyiTy IUTOIIAAN CEKTOPA TIPU PELICHHUH 3a1ad. IPH
pELICHUH 331a4.

JdexapToBbl 12 ®dopmyna ®ponta | OnuchIBaTh NPSIMOYTOJBHYIO CUCTEMY
KOOPIMHATHI HA PACCTOSIHUSI MEXly | JIbHAS KOOP/IMHAT. 3aMKChIBaTh U JOKa3bIBATh
IUIOCKOCTH JIByMsI TOUKaMH. Komnext | hopMynbl paccTosIHUS MEXAY ABYMS
Koopaunatst WBHAas TOYKaMH, KOOP/AUHAT CEPEANHBI OTPE3KA.
cepenunbl otpeska. | ['pynmo | [IpumeHsITH POpMYIIBI pacCTOSHUS MEXTY
YpaBHeHue Gurypsl. | Bas JIBYMsI TOUKaMH, KOOPJIMHAT CEPEIUHBI
VYpaBHeHue [TapHast | oTpe3ka IpH peleHuN 3a/1a4.
OKPYXHOCTH U NunuBu | @opMynupoBarh onpeiesieHue ypaBHEHUs
NpsAMON. YIIoBOM nyanbHa | urypsl. BEBIBOIUTE ypaBHEHHUE OKPYKHOCTH.
K03 pUIHEHT A Hcnonp3oBaTh ypaBHEHHE OKPYKHOCTHU IpU
PSIMOIA. pELICHUH 3aau.
BriBoauTh 00111€€ YpaBHEHHUE MIPSIMOH.
Hcnons3oBath ypaBHEHHE NPAMON MTPU
pelIeHnH 3a1au.
dopMynupoBaTh HEOOXOAUMOE U
JIOCTaTOYHOE yCIIOBUS MapaIeIbHOCTH ABYX
npsMbIX. BEIBOAUTH ypaBHEHHE MPSMOM C
YIJIOBBIM KO3 urerTom. Jloka3piBaTh
HEOOXOJMMOE U IOCTATOUYHOE YCIOBHE
napayieIbHOCTH JIBYX MPSAMBIX.
Hcnonb3oBaTh ypaBHEHHE NMPSIMOM C YIIIOBBIM
K03 OUIMEHTOM MPH PEIISHUH 3a/1au.
BEKTopr 13 TTousatue chOHTa OnuckIBaTh NOHATUS BEKTOPHBIX U CKAJISPHBIX
BexTOpa. MozyIh TBHAS BEIMYUH. MIImoCcTpupoBaTh NOHATHE BEKTOPA.
DopMyIMpOBaTh ONpPEENEHUs] MOyl BEKTOPa,
(awmHHa) BEKTOpPA. Konnexr KOJUTMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB; CBOKCTBA
PaBHbBIE BEKTOPHI. WBHAs PABHBIX BEKTOPOB.
Konnuneapnsie I'pynmo | Pemrars 3anaun, Hcmons3ys OHATHE BEKTOPA.
BEKTOPHI. Basg DopMyIHPOBATH OTIpeIeIeHHe KOOPIUHAT BEKTOPA;
KOOp,Z[I/IHaTLI HapHa}I CBOUCTBA KOOPAWHAT PaBHBIX BEKTOPOB.
BeKTOpa. CJ‘IO)KGHI/IG I/IHI[I/IBI/I Z[OKaSLIBaTL TEOPEMY O HAXOXKACHHUHU KOOpANHAT
BCKTOpaA.
WA BbIYUTAHNEC 'Hya‘HBHa OﬂpeﬂeﬂﬂTL KOOpAUHATBI BEKTOpA, 3aJaHHOT'O
BCKTOPOB. A KOOpAHMHATaMH €ro Havajla M KOHIIa; CpaBHHUBATh
yM]—IO)KeHI/Ie BCKTOPBI, 3aJaHHBIC KOOPJAUHATAMU,; HAXOAUTH MOJYJIb
BeKTOpa Ha 4YHUCJIIO0. BEKTOpA, 3aJaHHOTO KOOpINHATAMH.
CkanspHoe q)OpMyJ'II/IpOBa:l:B ONPEIEIICHHS] CYMMBI
NPOM3BEIEHHE BEKTOPOB; CBOMCTBA CIIOKEHUSI BEKTOPOB,
BekTopoB. Kocumyc KOOpAMHAT BEKTOpPA CYMMBI JBYX BEKTOPOB.
yIVIa MEKITY ABYMSt Jloka3bIBaTh TEOPEMY O KOOPJUHATAX CyMMBI
BEKTOPAMH. BCKTOPOB.

[TpumeHsITh IpaBUIIa TPEYTOILHUKA U
napasuiesiorpaMmma Jijisi CJI0KeHHsI BEKTOPOB,
MIPUMEHSTH CBOMCTBA CJIOKEHUSI BEKTOPOB,
MIPABUJIO CJIOKEHUS BEKTOPOB, 3aJaHHBIX
KOOpAMHATaMH 1P PELICHNUH 3a]1au.
®opMyIHUpOoBaTh ONpPEAeICHHs Pa3HOCTH
BEKTOPOB, IPOTHBOIOJIOXKHBIX BEKTOPOB;
CBOMCTBA KOOPIMHAT BEKTOPA Pa3HOCTH JIBYX
BEKTOpOB. J[oka3bpIBaTh TEOpEMY O
KOOpJIMHATaX Pa3HOCTU BEKTOPOB.
[IpuMeHsTH IpaBUIIO Pa3HOCTH BEKTOPOB,
MIPABWJIO BBIYUTAHMSI BEKTOPOB, 33JaHHBIX




KOOpJMHATaMH 1P PELICHUH 3a]1ay.
[IpumensTH paBUIa TPEYroOJIbHUKA U
napajuiesiorpamma Juis CJI0’KEHHsI BEKTOPOB,
CBOIMCTBA CJI0KEHHUS BEKTOPOB, MPABUIIO
CJI0’KEHUS1 BEKTOPOB, 3a/1aHHBIX
KOOpJIUHATaMU, IPABUIIO PA3HOCTH BEKTOPOB,
IIPaBWJIO BBIYUTAHUSI BEKTOPOB, 3aJaHHBIX
KOOpJIUHATAMHU IIPU PEIICHUH 3a]1ay.
DopMyIHUpOBaTh ONPEAEICHUE YMHOKECHUS
BEKTOpa Ha YUCJIO; CBOMCTBA YMHOKEHUS
BEKTOpa Ha yucio. Jloka3piBaTh TEOpEMY 00
YCIIOBUU KOJUJTMHEAPHOCTH JIBYX BEKTOPOB.
YMHOXKaTh BEKTOP HA YHUCIIO; IPUMEHSTh
CBOMCTBO KOJUIMHEAPHBIX BEKTOPOB, IPABUIIO
YMHOXEHHUS BEKTOPA, 33JaHHOTO
KOOpJIMHATaMHU, Ha YMCIIO0, CBOWCTBA
YMHOXKEHHUSI BEKTOpa Ha YUCIIO IIPU PELLICHUU
3aj1a4.

DopMyIHMpOBaTH ONPENEICHUE CKATISIPHOTO
POU3BEICHHUS BEKTOPOB; CBOMCTBA
CKaJISIPHOTO ITPOU3BE/IECHNUS JBYX BEKTOPOB,
NEePIEeHIUKYSIPHBIX BEKTOPOB. Jloka3bIBaTh
TEOPEMBI O HAXOXKIEHUHU CKAJISIPHOTO
IIPOU3BEJICHUS IBYX BEKTOPOB, 00 YCIOBUU
neprneHuKyasspHoctyd. Haxoaute kocuHyc
yTJia MEX]y IByMsI BEKTOPAMHU.

[IpumeHsITH ycii0BUE NEPIEHANKYIIPHOCTH
JIBYX HEHYJIEBBIX BEKTOPOB U (POpPMYITy
CKaJISIPHOTO ITPOU3BE/IECHNUS ABYX BEKTOPOB,
3aJlaHHBIX KOOpJMHATAMU; TPUMEHSATD
(hopMyIly KOCHHYCa yTJia M1y BEKTOpaMH,
CBOMCTBA CKaJSIPHOTO MPOU3BEACHUS
BEKTOPOB IPU PELICHUM 3a/1a4.

I'eomeTpuueckue
npeodpazoBaHus

[TonsiTue o
npeoOpa3oBaHUU
¢buryp. JIBnxeHue
¢urypsr. Buast

IBUKEHUS (QUTYPBI:

napasieabHbI
MEePEeHoC, oceBas
CUMMETPUSI,
LEHTpalbHas
CUMMETPUS,
noBopoT. PaBHBIE
burypsi.
I'omoretus.
[Tomobue puryp.

®dponTa
JIbHAS
Komnekr
WBHas
I'pynmo
Bas
[Tapuas
Nunusu
yalibHa
o

[puBomuTh PHMEPHI MPpeodpazoBaHus GUryp.
OmnuceiBath peodpa3zoBaHue GUIYp — HapaLISIbHbIH
neperoc. GOpMyIIpPOBaTh ONPEIEIICHNS ABHKEHHUS;
paBHBIX (DUTyp; CBOWCTBA JABUIKEHHMS, TAPAIJICIBHOTO
nepeHoca. J[okasbIBaTh TEOPEMBI O CBOMCTBAX
napajuIeJIbHOTO IIepeHoca.

Crpouts 00pa3sl 1 IpooOpassl pUryp mnpu
napajuieJIbHOM HepeHoce.

[IpuMeHsTh OHATHE MAPAJLIEIBHOTO
IIEPEHOCA U CBOMCTBA IApajlIeIbHOIO
IIEPEHOCA IIPU PELIECHUH 3a/1a4.

OmnucsiBath npeoOpa3oBaHue GUryp — ocepas
cummeTpus. PopMynupoBaTh ONPENEICHUS
TOYEK, CHMMETPUYHBIX OTHOCUTEIIEHO
psAMOii; GUTypbl, UMEIOIIEN 0Ch CUMMETPHH;
CBOMCTBA OCEBOM cuMMeTpuu. J[oKka3pIBaTh
TEOPEMY O CBOWCTBE OCEBOM CUMMETPHH.
BBINONHATE TOCTPOEHHUS € TOMOIIBIO OCEBOM
CUMMETPHH.

[IpuMeHATh OHATHE 0CEBOM CUMMETPUH U
CBOMCTBO OCEBOM CUMMETPHH IIPH PELICHUN
3a1a4.

OmnwuceiBath npeodpazoBaHue GUryp —




LEHTpaIbHasi cuMMeTpus. DopMyIMpoBaTh
ONPEIEICHUS TOYEK, CAMMETPUYHBIX
OTHOCUTEIILHO TOUKH; (PUTYpBI, UMEIOIIECH
LEHTP CUMMETPHUU; CBOMCTBO LIECHTPAJIbHON
cumMeTpuu. Jloka3pIBaTh TEOPEMY O CBOMCTBE
LEHTPaJIbHOU CUMMETPHH.

BoINonHATE TOCTPOEHHUS C TOMOILIBIO
LEHTpaJIbHOU cuMMeTpuu. [IpumMenaTs
MOHSTHE EHTPAIBHOM CUMMETPUH U
CBOMCTBO LIEHTPAJIbHOW CHUMMETPUH NIPU
pelIeHuy 3a1a4.

OnuceiBath npeoOpazoBaHue GuUryp —
oBOPOT. POPMYIUPOBATH U JOKA3BIBATH
TEOPEMY O CBOMCTBE MOBOPOTA.

BrINnonHATE TOCTPOEHHUS C TOMOILIBIO
noBopoTa. [[puMeHsaTh NOHATHE TOBOPOTA U
CBOMCTBO IIOBOPOTA IIPU PELICHUH 3a4a4.
OnuceiBath npeoOpazoBanus GUryp —
roMmoTeTus, nogooue. GopmynupoBarh
orpeziesieHue MoI00HBIX (PUryp; CBOMCTBO
roMOTETHH. JJ0Ka3bIBaTh TEOPEMBI O CBOMCTBE
TOMOTETUH, 00 OTHOLICHUH IIIOLIaIeH
MOIOOHBIX TPEYTOIHLHUKOB.

Crpouts ¢Gurypy, roMOTETUYHYIO TAHHOM, C
3aJJaHHBIM KO3(D(PUIIMEHTOM TOMOTETHUH.
[IpuMeHsTh MOHATHS TOMOTETUU U TIOAO0US
(GbuUryp ¥ X CBOMCTBA MPU PEIICHUH 3a/1a4.

IToBTOpPEHUE

®dponTa
JIbHAS
Komnexr
WBHast
['pynmo
Bas
[Tapuas
Nunusu
yalibHa
o

Bbruncnare 3HaueHHe TPUTOHOMETPUUECKON
(YHKIMY yTi1a 10 3HAYEHHUIO OTHOW U3 €To
3aaHHbIX QyHKUUH. [IpuMeHsaTs Teopemy
KOCHHYCOB, TEOpPEMY CHHYCOB U (hOpMYITy
paauyca OKpYXHOCTH, OIIUCAHHON OKOJIO
TPEYyToIbHUKA, POPMYIIBI IJIs1 HAXOXKICHUS
IUIOIAAN TPEYTONbHUKA U (hopMyITy JUIs
HaXOXKAECHUS IJI0LaI1 MHOTOYTOJIbHUKA TIpU
peleHuH 3aaad. PemaTs TpeyroiabHUKH.
IIpuMeHATH cBOMCTBA IPAaBUIIBHOIO
MHOT'OYTOJIbHUKA, (POPMYITy JUINHBI
OKPYXXHOCTH, (POPMYITy JUTMHBI TyTH
OKpYXXHOCTH, (hopMyiTy MmiIouiaam Kpyra,
(dhopMyITy TUIOIIAN CEKTOpa MPH PEIICHUN
3ajay.

[TpumeHsaTH HOPMYITBI PACCTOSHUS MEKIY
JBYMsI TOUKaMH, KOOP/AUHAT CEPEAUHBI
OTpe3Ka IpH pelleHnH 3ajad. VMcnonb3oBarh
YpaBHEHHE OKPYXHOCTH, YPaBHEHHE TPSIMOIA,
ypaBHEHHE TPSMOM C YTTIOBBIM

K03 UIMEHTOM MU PEIIEHUH 3a]1au.
Pemare 3anauu, vcnonb3ys NOHATHE BEKTOPA.
OmnpenensaTb KOOPAMHATHI BEKTOPA, 3a1aHHOTO
KOOpJIMHATaMHU €ro Hayajla ¥ KOHIa;
CpaBHUBATh BEKTOPbI, 33 JaHHbIE
KOOpJIUHATaMU; HaXOIUTh MOIYJIb BEKTOPA,
3aJJaHHOTO KOOPJMHATaMH, CKJIaJIbIBaTh U




BBIUMTATh BEKTOPA, YMHOXKATh BEKTOP HA
YHCII0, HAXOUTh CKaJSIPHOE MIPOU3BEICHUE
BEKTOPOB.

CtpouTth 00pa3bl 1 mpoobpassl GUryp mnpu
napajuieIbHOM NepeHoce. BImomHATh
TIOCTPOEHUSI C IOMOIIBIO OCEBOH CUMMETPHH,
LEHTPAIBbHON CHUMMETPHH, TOBOPOTA.
Ctpoutb (urypy, roMOTETUYHYIO TaHHOH, C
3aJJaHHBIM KO3(D(PUIIMEHTOM TOMOTETHUH.
[TpuMeHsTh U3ydeHHBIE ONIPEICTICHHS,
TEOpeMbl U (HOPMYIIBI K PEIICHHIO 3a/1a4.

TEMATHYECKOE IINTAHUPOBAHHUE

7 kaace
Homep
YpPOKa

Conep:xanue y4e0HOT0

MarepuaJja
Ilnan

dakr
TInaea 1

IIpocreiimue reoMeTpuyeckue (pUrypsl M Ux ceoiicreal3yq

1
Touku ¥ npsimele

2
OTpe3ok U ero JuIMHa

3
OTpe30K U ero JaIuHa

4
Jlyu. Yron. smepeHue yrioB

5
JIyu. Yron. U3mepenue yrioB

6
JIyu. Yron. 3mepenue yriioB

7
CMexHbIe Y BEpTUKAIIbHBIE YTIIBI

8

CMexHbIe U BCPTUKAJILHBIC YIJIbL




CMexHbIE U BCPTUKAJIbHBIC YTJIbL

10
IlepnenauKysipHbIE TIPSIMBIE

11
AKCHOMBI

12
[ToBTOpEHUE U cucTeMaTH3aIMsl Y4eOHOrO MaTepuaia

13

KonrponbsHas pabora Ne 1 mo Teme «IIpocreiimne reomerpudeckne (purypbl 4 MX CBOMCTBA »

I'naea 2
TpeyroabHukun 184
18

14

PaBnbIe TpeyronpHUKH. BhicoTa, Mennana, OUCCeKTprca TPEyroJbHUKA

15
PaBaBIC TPEYTOJIbHUKH. BBICOTa, MEuaHa, 6I/ICCCKTpI/Ica TPEYTroJIbHUKa

16
IIepBblil ¥ BTOPOI IPU3HAKU PABEHCTBA TPEYTOJbHUKOB

17
IlepBoiif 1 BTOpOU NpU3HAKK PABEHCTBA TPEYTOJILHUKOB

18
[IepBslit 1 BTOpOH MPHU3HAKKM paBEHCTBA TPEYTOJIBHUKOB

19
IIepBblil ¥ BTOpOI IPU3HAKU PABEHCTBA TPEYTOJbHUKOB

20
[lepBslit 1 BTOpOH MPHU3HAKYM paBEHCTBA TPEYTOJIBHUKOB

21

PaBHOOEIpEHHBIH TPEYTONBHUK U €T0 CBOHCTBA



22
PaBHOOEIpEHHBIH TPEYTONBHNUK U €T0 CBOHCTBA

23
PaBHOOEIPEHHBI TPEYTOIBHUK U €T0 CBOWCTBA

24
PaBHOOEIpEHHBIH TPEYTONBHHUK U €T0 CBOHCTBA

25
IIpu3Haku paBHOOEPEHHOTO TPEYTOJIbHUKA

26
[Ipu3Haku paBHOOEPEHHOTO TPEYTOIBLHHUKA

27
Tpetuil npu3HaK paBEeHCTBA TPEYTOJIbHUKOB

28
TpeTnii mpU3HAK paBEHCTBA TPEYTOJIbHUKOB

29
Teopemsl

30
[ToBropenue u cucremaTu3anus y4eOHOro Marepuaa

31
Konrponenas padora Ne 2 mo teme: «TpeyroabHuKm»

I'naga 3

IapanaeabHsle npsiMbie. CyMMa yIiioB TpeyroJabHukal6q

32
[TapamiensHble IpsiMbIE

33
[Ipu3Haky napannenbHOCTH MPSIMBIX

34

IIpu3Haku napamieabHOCTH NPSIMBIX



35
CBoiicTBa MapayieNnbHbIX OPSIMbBIX

36
CBoiicTBa mapayuIeIbHBIX MPSIMBIX

37
CBoiicTBa napaieabHbIX IPSIMBIX

38
CyMmMa yTiIoB TpeyrojJbHUKa

39
CymMa yTIIoB TpeyTrojJbHUKA

40
CyMma yrJIoB TpeyrojJbHHKa

41
CymMa yTIIoB TpeyrojJbHUKa

42
[IpsiMOyronbHBIN TPEYTOJIBHUK

43
IIpssMOYrOnbHBINA TPEYTOJIBHUK

44
CBoiicTBa IIPSIMOYTOIBHOTO TPEYTOJIbHUKA

45
CBoliCcTBa MPSIMOYTOJIEHOTO TPEYTOIBHHUKA

46

Kourposbnas pabora Ne 3 no meme «Ilapannenvuoie npamsie. Cymma yenoe mpeyzoibHuUKay»

T'naea 4
Oxpy:KHOCTH U Kpyr. ['eoMeTpuyeckne mocrpoeHusilou
16

47
I'eomeTpuyeckoe MecTo Touek. OKpy>KHOCTb U KPYyT

48



I'eomerpryeckoe MecTo TodeK. OKPY>KHOCTb U KPyT

49
Hexotopsie cBoiicTBa okpykHOCTH. KacaTenbHast K OKpy>KHOCTH

50
Hexkotopsie coiicTBa okpyxHOCTH. KacarenbHast K OKpY>KHOCTH

51
Hexotopsie cBoiicTBa okpykHOCTU. KacaTenbHast K OKpY>XKHOCTH

52
OnwucaHHas U BIIUCAHHAS OKPY)KHOCTH TPEYTOJIbHUKA

53
OmnucaHHas ¥ BIHMCaHHAS! OKPY>KHOCTH TPEYTOJIbHUKA

54
OnucanHas ¥ BIMCAHHAS OKPYKHOCTH TPEYTOIbHHUKA

55
3amaun Ha MOCTPOCHHE

56
3a/1auu Ha MOCTPOCHHE

57
3a7a9u Ha IOCTPOCHHUE

58

MGTO,I[ TCOMETPHUYCCKUX MECT TOUCK B 3a/la4aX Ha IMOCTPOCHUC

59
MCTOJI TCOMETPUYCCKUX MECT TOUCK B 3a/ja4axX HA IIOCTPOCHUC

60
MGTOZ[ TCOMECTPHUYCCKUX MECT TOUCK B 3a/la4aX Ha IOCTPOCHUC

61
IToBTOpEeHUE U cucTeMaTu3anusa yaeOHOTO MaTepuaia

62
KonrposbHast pabota Ne 4 no meme «Oxpyscrnocms u Kpye. I eomempuueckue nocmpoenusny



O0o00menne 1 cucTeMaTH3aANMA 3HAHUM yJalIuXcsiSq

63
YnpaxxHeHus 1Jis HOBTOPEHUS Kypca 7 Kiacca

64
VYnpaxHeHus 1715 IOBTOPEHUS Kypcea 7 Kiacca

65
VYnpaxxHeHust 11 HIOBTOPEHHUs Kypca 7 Kilacca

66
YnpakHeHus 1)1l HIOBTOPEHUS Kypca 7 Kiacca

67
Kontponbhas pabota Ne5 mo teme «O00011eHHEe U cHCTEeMATH3ALMSA 3HAHUH ydaluxcs 3a Kype 7 Kjacca»

68
O06o0mmaromnuit ypox



8 kiaacce

Ne IInan | Pakr
Tema ypoka

YPOKa

IToBTOpenue kypca 7 kyaacca (34)

1 TpeyronpHuk. Buasl TpeyronpHukoB. IIpu3Haku paBeHCTBa TPEYTrOJbHUKOB

2 [TapamiensHble npsmble. [Ipu3Haku U CBOMCTBA

3 OKpyXHOCTb, KacaTelbHas M ceKyllas. BrucaHHas, onmucaHHas OKPY>KHOCTH
TPEYTOJIbHUKA, HEKOTOPBIE CBOMCTBA.

YeThIpéxyroabHuKH (234)

4 UeThIpEXYTOJIBHYK U €0 3JIEMEHTHI.

5 [Tapannenorpamm. CBoiicTBa napajieraorpaMma

6 [Tapannenorpamm. CoiicTBa napajuiesorpaMma

7 [Ipu3Haku napajuieaorpamma

8 [Tpu3Haku napasuiesorpaMma

9 [IpsimoyronsHUK. CBOMCTBA MPSIMOYTOJIbHUKA

10 [Ipu3HaKku NpsIMOYTOJIbHUKA

11 Pom6. CBoiicTBa pomba

12 [Tpuznaku pomba

13 KBanpar

14 Koumponvnasa paboma Nel mna memy: «llapannenozpamm. Buowt
napannenozpamma’’

15 Amnanu3 KOHTpoJIbHOU paboThl. CpeHsist TMHUS TPEYTOJIbHUKA

16 CpenHsisi TMHUS TPEYTOoJIbHUKA

17 Tpaneuus. Buasl tpanenuu

18 Tpanenusi. Bunel Tpaneuun

19 Cpennsist TMHUS TPaneIIu

20 Pemenune 3anau no teme: « Tpanenus»

21 IlenTpanbHbIe U BIKMCaHHbIE yIIbl. MIX CBOMCTBa

22 [leHTpanpHble ¥ BoucaHHble ynibl. VX cBolCTBa

23 OnucaHHasi OKPY>KHOCTh YE€ThIPEXYTOJIbHUKA.

24 BrnucanHas OKpyKHOCTb 4ETBHIPEXYTOJIbHUKA

25 [Ipu3HaK NpUHAMIEKHOCTU YETHIPEX TOUEK OJHOU OKPYKHOCTHU

26 Konmponenaa paooma Ne2 na memy «Bnucannan wu onucannasn
okpyycnocmu. Tpaneyusa.»

Ilogo6ue TpeyroabHuKoB (124)

27 AHanu3 KOHTpoJIbHOU paboThl. Teopema PDaneca

28 Teopema Daneca. Teopema 0 MPONOPIMOHATBHBIX OTPE3KaX

29 Teopema Dasieca. Teopema 0 IpOMOPIHOHATBEHBIX OTPE3KaX

30 [Ton06HbBIE TPEYTOIBHUKH

31 [lepBbiii mpU3HAK MOAO0OMS TPEYTOIbHUKOB

32 CBOMCTBO IEPECEKAIOLINXCS] XOPA, CBOMCTBO KacaTeJIbHOM U CEKyIIeH

33 Teopema Menenas, Teopema [ltonemes

34 Pemenue 3amau mo reme: «IlepBblil mpu3HAK MOT00US TPEYTOIHLHUKOBY

35 Bropoii npusHak 1momo0us TPeyroibHUKOB

36 Tperuii npu3Hak 1000 TPEYTroOJIbHUKOB

37 [ToBTOpEeHME M cUCTeMaTH3alMs yueOHOro MaTepuaia

38 Konmponvnasa pavooma Ne3 no meme: « Ilododoue mpeyzoivnuros)

Penienne npsiMoOyroJibHbIX TPeyroJabHUKOB(154)

39 AHanM3 KOHTPOJIbHOW paboThl. MeTpruyecKre COOTHOIICHHS B MPSMOYTOJIHHOM
TPEYTOJIbHUKE

40 MeTpuueckue COOTHOUIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE

41 MeTtpuyeckrue COOTHOUIEHHsI B IPSIMOYTOJIbHOM TPEYTOJIbHUKE




42 Teopema ITudaropa

43 Teopema [Tudaropa

44 [ToBTOpEHUE M cucTeMaTU3alMs Y4eOHOTro MaTepraia

45 Konumponvnaa paboma Ned no meme: «Mempuueckue coommuouienus 6
NPAMOY201bHOM MPEY20IbHUKE)

46 AHanu3 KOHTpOJbHOU paboThl. TpuroHomeTpuueckue (GpyHKIUHU OCTPOTO yIia
MPSIMOYTOJIBHOTO TPEYToJIbHUKA

47 Tpuronomerpruyeckne GyHKIIMH OCTPOTO YIIia IPSIMOYTOJILHOTO TPEYTOIbHUKA

48 OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI NPUBEICHHUSI.

49 Pemenue npsiMOyroJibHbIX TPEYTOJIBHUKOB

50 Perienne nmpsiMOyroibHBIX TPEYTOIbHUKOB

51 Pemenne npsiMOyroibHbIX TPEYTOJIBHUKOB

52 [ToBTOpEHUE U cHcTeMaTH3aIMs Y4eOHOTro Marepuana

53 Konmponsvnaa paooma Ne5 no meme: «Pewenue nPAMOY20IbHBIX
mpey201bHUKO8»

MHuoroyrojgbHukn. Ilomans MmHoroyrojbuuka(12y)

54 AHanu3  KOHTpolbHOM  paboTel.  MHoroyrompHuku. Cymma  ymiioB
MHOTOYTOJIbHHUKA.

55 [TonsiTHe MyoLaAu MHOTOYToJbHUKA. 1111011181 MHOTOYTOJIbHUKA.

56 [Limomaae napanenorpamMma

57 [Lmomaae napasnienorpamMma

58 [Inouiaab TpeyroJibHUKA

59 [Lmomane TpeyroibHUKA

60 [Tnomane TpeyroabHUKa

61 [Inomane Tpanenuu

62 [Tnomane Tpanenuu

63 [Inomane Tpaneuuu

64 [ToBTOpEHUE 1 cucTeMaTu3alus y4eOHOTro MaTepraia

65 Koumponvnas paboma No6 no meme: «llnowadu uemvipexyzoiboHuKos)

IToBTOopenue kypca 8 kiuacca (34)

66 UYeTbIpexyroipHUKY.. Buspl, cBONCTBa, IPU3HAKU

67 [Tog06HbIE TPEYTOIbHUKH.

68 Merpuueckne cooTHOLIEHUs. Penienne npsiMOyroyIbHbIX TPEYTOJIbHUKOB




9 kjaacc

Ne
ypOKa

Tema ypoka

Ilnan

dakr

IHoBTOpenue kypca 7-8 kiaacca (34)

1

Tpeyronbauk. Buael TtpeyronbHukoB. [Ipu3Haku paBeHCTBa U MOAOOMS
TPEYTOJIbHUKOB

2 YerblpexyronbHUKd. Buael uerbipexyroiabHukoB. CBOHCTBA U IpU3HAKU.
DopMyJIbI IIOLIANIEH.

3 OKpy>XHOCTb, KacaTesbHas U ceKymas. [Ipu3Haku u cBoiCTBa

Pemienue TpeyroibHuKoB (144)

4 Tpuronomerpuueckue Gyakuu yriaa ot 0° go 180°

5 Tpuronomerpudeckue pyakmmu yriaa ot 0° go 180°

6 TeopeMa KOCHHYCOB

7 Teopema KOCUHYCOB

8 TeopeMa KOCUHYCOB

9 Teopema CUHYCOB

10 Teopema cuHyCOB

11 Pelienre TpeyrojbHUKOB

12 Pewenne TpeyroiabHUKOB

13 PopMyIIbl 17151 HAXOXKIECHUS IUIOLIA/IU TPEYTOJIbHUKA

14 DopMyJIBI 17151 HAXOXKICHHUSI IUIOIIAIA TPEYTOJIbHUKA

15 DopMyJIbI 111 HAX0XKICHHUS ILIOIAINA TPEYTOJIbHUKA

16 IToBTOpEeHNE M cucTeMaTH3alusl Y4eOHOro MaTepraia

17 Koumponvnas paboma Nel no meme: « Pewrenue mpey201sHUKO8»

IIpaBuibHbIe MHOTOYTOJLHUKH(104)

18 AHann3 KOHTPOJIbHOU padoThl. [IpaBuIbHBIE MHOTOYTOIBHUKHI

19 [IpaBunbHbIE MHOTOYTOIbHUKH. CBONCTBA.

20 IIpaBuiibHBIE MHOTOYTOJIbHUKH. CBOMCTBA.

21 [IpaBusbHbIE MHOTOYTOIbHUKHU. CBOMCTBA.

22 JlnuHa OKpyKHOCTH

23 JU1iHa OKPY>KHOCTH

24 [Lnomane kpyra

25 [Tmomaas kpyra

26 [ToBTOpEeHHE U cUCTEMATH3AIHsI yUeOHOTO MaTepHrasa

27 Konmponvnaa paboma Ne2 no meme «Illpasunvrvie MHO20y2016HUKUY

JexapToBbl KoOpauHaThI (124)

28 AHann3 KOHTpPONIbHOH paboTel. PaccTosHue MexAy HByMsS TOYKaMH C
3a/laHHBIMU KOOPJIMHATAMH.

29 PaccTosiHue mMexay IBYyMsl TOUKaMM C 33JaHHbIMHM KoopAuHaTamu. KoopauHats
CepeIMHbl OTpe3Ka

30 PaccTosiHue Mexay IBYMSl TOUKaMM C 33JaHHBIMH KoopAuHaTamu. KoopauHats
CepeIMHbl OTpe3Ka

31 YpaBHeHue Gpurypsl

32 YpaBHEHHE OKPY>KHOCTH

33 YpaBHEHHE OKPYKHOCTHU

34 YpaBHEHHE NPAMOU

35 YpaBHEHHE NPAMOU

36 Yoo k03 GUIMEHT NpsIMOi

37 YrmoBoit korhpunreHT npsmon

38 [ToBTOpEeHHE U cUCTEMATH3AIHsI YUeOHOTO MaTepHraa

39 Konmponvnaa paboma Ne3 no meme: « /lekapmoevl Koopounamul)

BekTopsbi(134)




40 AHanu3 KOHTpoJIbHOH paboThl. [loHsTHE BeKTOpa

41 KoopnuHatel BeKTOpa

42 CrnoxeHue BEKTOpPOB

43 CnoxeHue BEKTOPOB

44 Brluutanue BEKTOpOB

45 Brluutanue BEKTOpOB

46 YMHOKEHHE BEKTOpa HA YUCJTIO

47 YMHOKEHHE BEKTOpPA HA YUCIIO

48 CkansipHO€ TPOU3BEIEHUE BEKTOPOB

49 CkanisipHO€ ITPOU3BEIEHUE BEKTOPOB

50 CkanisipHO€ ITPOU3BEICHUE BEKTOPOB

51 [ToBTOpEeHNE M cucTeMaTH3alKsl Y4eOHOro MaTepraia
52 Konumponvnasn paboma No4 no meme: «Bexmopury
I'eomeTpuueckne npeodpazoBanusi(54)

53 AHan3 KOHTPOJIbHOU paboThl. [[BrkeHHEe (IepeMenicHne) hurypsl
54 [TapamiensHblil nepeHoc. OceBast cummeTpusi, LleHTpanbHas CUMMETpPHSL.
55 [ToBopoT

56 T'omorerus. [logobue duryp.

57 [TpakTrueckasi paboTa 1Mo NOCTPOSHHIO BCEX BUOB JIBUKCHHUSI
Pemenue 3agau Bropoii yactu OI'2(94)

58 Pazbop u pemenne nporotunos 3agaun Ne24 OI'D

59 Pa36op u pemenue nporotunos 3agaun Ne24 OI'D

60 Pa36op u pemenne nporotumnos 3agaun Ne24 OI'D

61 Pemenne mpoToTHNOB 3a4a4u Ha A0Ka3aTeIbcTBO (Ne25)
62 Pelenue mpoToTHNOB 3a7a4u Ha J0Ka3aTesbCTBO (Ne25)
63 Pemenue mpoToTHNoB 3a1aun Ha J0Ka3aTeIbcTBO (Ne25)
64 Pa36op u pemenue nporotunos 3agaun Ne26 OI'D

65 Pazbop u pemenne nporotunos 3agaun Ne26 OI'D

66 Pa36op u pemenne nporoTunos 3agaun Ne26 OI'D

67 HTorosoe noBTopenne

68 HTorosoe noBropenue




CucreMa OLeHKH IUIAHUPYEMBIX Pe3yJbTATOB
JI71s1 OLIEHKU TIJIaHUPYEMBIX PE3YyIbTaTOB TAHHOW MPOrpaMMO MPEyCMOTPEHO UCIIOIb30BAHUE:
® BOIPOCOB M 33JaHUM I CAMOCTOSITEILHOM MTOATOTOBKY;
®  3aJaHWH A1 TOJrOTOBKH K HTOTOBOM aTTECTAINH;

® TECTOBBIX 3aJaHUs JUIsI CAMOKOHTPOJIS;
Buibl KOHTpOIIA U pe3ynbTaTOB O0YUYEHHS
1 Tekymuii KOHTPOIb

2 TemaTuueckuil KOHTPOJIb

3 UTOroBslil KOHTPOJIb
Mertozb! U GOpPMBI OpraHU3aLUU KOHTPOJIIS
1 VYcrasiii onpoc.

2 Mononoruyeckas ¢popMa yCTHOTO OTBETA.
3 IIuceMeHHBII onpoc:

a MaremarnuecKkuil JUKTaHT;

b CamocrosTenpHas padoTa;

¢ Konrponbhas pabora.
Oc00eHHOCTH KOHTPOJISI M OLEHKH 10 MAaTeMAaTHKe

Texymuii KOHTPOJIb OCYIIECTBISIETCS KaK B MUCHbMEHHOW, TaK M B YCTHOW (popMe NMpH BBHINOIHEHUHU
3aJlaHui B TETpaaH.

[TucbmeHHBIe pabOTHl MOKHO MPOBOJUTH B BHUJIE TECTOBBIX WIIM CAMOCTOSTENBHBIX paboT Ha Oymare
Bpewmst paboThl B 3aBUCUMOCTH OT CJIOKHOCTH padoThl 5-10 umu 15-20 munyT ypoka. [Ipu 3TOM BO3MOXKHO
BBEJICHUE OLICHKH «3a 00Iee BIEeYaATICHHE OT MUCbMEHHON paboTh (aKKypaTHOCTb, ICTETHKA, YUCTOTA, U T.JI.
). OTa OTMETKa JONOJHUTENbHAS U B )KypHaJl BBIHOCUTCS TI0 JKEIaHUIO PeOEeHKa.

HTOroBbIii KOHTPOJIB IPOBOAUTCS B POPME KOHTPOJIBHBIX pabOT MpakTHUYecKoro Tuna. B atux pabdorax ¢
Hayaja OTIENBbHO OLEHUBACTCS BBINOJHEHHE KaXXJOTrO 3alaHusA, a 3aT€M BBOOUTCS MTOrosas orMerka. [Ipm
9TOM HUTOTOBas OTMETKa SIBISIETCA HE CPEIHMM OajsioM, a OINpeNeNsieTcss ¢ Y4eTOM TeX BHJOB 3aJlaHuH,
KOTOpBIE /17151 TaHHOH paboThI SIBISIOTCS OCHOBHBIMH.

OuneHka 0TBETOB y4aluxcst
Onenka — 3TO onpeAeaeHue CTENEHH YCBOCHUS yJallMMKCs 3HAaHUM, YMEHUMN, HABBIKOB B COOTBETCTBUH
¢ TpeOOBaHUSAMU rOCYJAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIApTa.
1. YCTHBII OTBET OLICHUBAETCS OTMETKOM «5», €CIIU yJaluiics:

® [IOJIHO PacKpbUI COZIEpKaHHE MaTepHaja B 00beMe, MPeTyCMOTPEHHOM IIPOrpaMMOi B YUeOHUKOM;

®  U3JI0XKWI MaTrepuall TPaMOTHBIM SI3BIKOM B OIPEIECIICHHOM JOTMYECKOH IOCJIENOBATENBHOCTH, TOYHO
HCIOJIB3Ysl CIIEHUAIbHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

®  [PaBWIBHO BBHIMOJHWI PUCYHKH, YEPTEKH, TPapUKH, COMyTCTBYIOIUE OTBETY;

® [0Ka3aJ] yMEHHE WIIOCTPUPOBATH TEOPETHUUECKHUE MOJIOKEHUS KOHKPETHBIMM NPUMEPAMHU, IPUMEHATH
UX B HOBOM CHUTyallu! IIPH BBIIIOJHEHUH ITPAKTUYECKOTO 3a/1aHuUs;

® MPOJEMOHCTPUPOBAJ YCBOCHHE paHEe M3yYEHHBIX COIMYTCTBYIOUIMX BOIPOCOB, C(HOPMHPOBAHHOCTH U
YCTOMYHMBOCTB UCIOJIb3YEMBIX IIPH OTBETE YMEHHUN 1 HABBIKOB;

® OTBEYAJ CAMOCTOSTENILHO 0€3 HaBOAALIMX BOIPOCOB YUUTENS;

® BO3MOXHBI OJIHA-JIBE HETOYHOCTHU IPH OCBELIEHUH BTOPOCTENEHHBIX BOMPOCOB WM B PHUCYHKAX,

YepTekax U T.1., KOTOPbIE YYEHHK JIETKO UCIIPABUII 110 3aMEYAHUIO YUUTEIIS.

2. OTBeT OLICHUBAETCS OTMETKOM «4», €CIIM OH yJOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSAM Ha OTMETKY «5»,
HO IIPH 9TOM UMEET OAMH U3 HEJOCTATKOB:
® B M3JIOKCHHH JIOMYIICHBI HEOObIIIE POOEIbl, HE HCKa3UBIIHUE COJIEPKAHNE OTBETA;
® JONYIIEHbl OJUH-/IBa HEJOYETA IPU OCBELIEHUN OCHOBHOI'O COJIEP’KAaHUSI OTBETA, UCIPABICHHbIE [10CIIE
3aMEYaHMsl YUUTEIS;



® JlomyIlIEHBI OmMOKa WM Oojee JABYX HEIOYETOB IPH OCBEIIEHHUH BTOPOCTEIICHHBIX BOIPOCOB HIIHU B
PHUCYHKaX, YepTeKax U T.1., JETKO UCTIPABICHHBIX [0 3aMEYAHUIO YUUTEIIS.
3. OT™MeTKa «3» CTaBUTCA B CIACAYIOIIMX CIyYasx:
® HENOJHO WIM HENOCJIENI0BAaTEIbHO PACKPHITO COAEPKAHUE MaTepHalla, HO II0Ka3aHO 00lliee MOHUMaHHUe
BOIIPOCA U MPOAEMOHCTPUPOBAHBl YMEHHMS, JOCTATOUHBIE JUIS JalbHENIIEr0 YCBOEHHUs IPOrPAMMHOIO
MaTepuana,
®  JMeEJKCh 3aTPyJHEHUS WU JOIMYIEeHbl OLIMOKU B OIIPEAeICHUH TOHATU, HCIIOIb30BaHUH CHIEIIMAIbHON
TEPMHUHOJIOTHUHY, 4YepTeXkaX, BbIKIAJKaX, HCHpPABICHHBbIE I0OCJIE€ HECKOIbKUX HABOAALIMX BOIPOCOB
YUUTENS;
®  yyauuiica He CrpaBWICS C IPUMEHEHHEM TEOPUH B HOBOM CUTYallMU MPH BBITOJHEHUU MPAKTUYECKOTO
3aJ]aHMs, HO BBIITOJIHIII 33/IaHUS 00s3aTEILHOTO YPOBHS CIIOKHOCTH TI0 IaHHOW TeMe;
® [pu 3HAHUM TEOPETUYECKOro MaTepualia BbISBIEHA HEJIOCTaTOYHAs C(HOPMUPOBAHHOCTh OCHOBHBIX
YMEHUH U HaBBIKOB.
OneHka KOHTPOJbHBIX H CAMOCTOSITEJIHBIX MMCbMEHHBIX padoT
Onenka "5" craBuTCS, €CJINM YUCHUK:
®  BBIOJHHUI paboTy 0e3 omHrOOK 1 HEOUETOB B TPEOYyEeMOM Ha «OTIMYHO» 00BEME;
® JIOMyCTHJ HE OoJiee OHOTO HeJloyeTa B TpeOyeMOM Ha «OTIIMYHO» 00bEME;
Ounenka "4" craBuTCsl, €CJIM YYCHHK BbINOJHHI PA0OTY NOJTHOCTHIO, HO JONYCTHJI B Heil:
® He Oosiee o1HOM HETpyOO#t OMIMOKK U OJTHOTO HEAoYeTa B TpeOyeMOM Ha «OTIIMYHO» 00beMe;
* 1M He O6oJsiee TpeX HeJI0YETOB B TPEOYyeMOM Ha «OTIAMYHO» 0OBEME.
Ounenka "3" craBuTCsl, €CJIM YYCHHK NPABUJIbHO BBINOJHUJI He MeHee NMOJT0BUHBI Pad0Thl WM
AOIMYCTHJI:
* He Oosee ABYX IpyObIX OIMOOK B TpeOyeMOM Ha «OTIMYHO» 00BbEME;
* uu He O6osiee OHOM rPy0oii U OTHOM HETpyOO# OMMOKHA U OTHOTO HEJA0YETa,;
* uiau He OoJiee IBYX-TPeX HETpyObIX OMIMOOK;
® WM OHOW HErpy0oil OMMOKHU U TPEX HEAOUETOB;
® WU IPH OTCYTCTBUHU OUIMOOK, HO MPH HAIWYUH YETHIPEX-TISITH HEJIOYETOB.
Kpurtepun BbicTaB/IeHUS OLICHOK 32 IPOBEPOYHbIE TECThI
1. Kputepuu BbICTaBICHHUS OLIEHOK 32 TECT
* Bpems BbIIIOJHEHUS PaOOTHI: HA YCMOTPEHHE YUUTES.
*  Omenka «5» - 100 — 90% mnpaBuibHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - menee 50%
NPaBUIBHBIX OTBETOB.



