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HHOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma o reomeTpun s 7-9 KjIaccoB pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:
e ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit @enepanumn»;
e mnpukaza MunnpocemeHus ot 31.05.2021 Ne 287 «O6 yTBepxaecHuu dheaepaabHOro
roCyIapCTBEHHOI0 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOIO O0IIET0 00pa30BaHUsD;
e mpukaza MunnpocsemieHus ot 18.05.2023 Ne 370 «O6 yTBepkaeHUH (enepalibHOi 00pa3oBaTeIbHOM
MIPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUsY;
e mpuka3za Munnpocsemenus oT 22.03.2021 Ne 115 «O6 yrBepxaenun [lopsiaka opranuzanuu u

OCYUIECTBJIEHUS 00pa30BaTeIbHON AESITENILHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHbIM IpOrpaMMam

— 00pazoBaTeNbHBIM MIPOrPaMMaM HavyaIbHOTO OOIIET0, OCHOBHOTO OOIIIEro M CPeHEro o0IIero

o0pa3oBaHUs;

o C(CII 2.4.3648-20 «CaHuTapHO-3MTUAECMHUOJIOTHYECCKHE TPEOOBAHMSI K OpTraHU3AIMsIM BOCITUTAHUS U

00y4eHHUsI, OT/IbIXa U 03/J0OPOBJICHUS JAE€TEN U MOJOAEKNY, YTBEPKJACHHBIX TOCTAHOBJIECHUEM TJIABHOTO
canuTapHOro Bpayda ot 28.09.2020 Ne 28;
e CanlluH 1.2.3685-21 «I'uruennueckre HOpMaTUBLI U TPEOOBaHUS K 00eCIIeUeHNI0 0€30I1aCHOCTU U
(vn) Ge3BpEIHOCTH JJIS YeJIOBEKa (PaKTOPOB CPEIbl OOUTAHHMSI, YTBEPIKICHHBIX TIOCTAHOBICHHEM
IJIABHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;
e  KOHLEILHUHU Pa3BUTH MaTeMaTUYECKOro 00pa3oBaHMsl, yTBEPKACHHON pacopsKEHUEM
[IpaButensctBa o1 24.12.2013 Ne 2506-p;
e y4eOHOTrO IJIaHa OCHOBHOTO 00111eT0 00pa3oBanHus, yrBepxkacHHOro npukazoMm MBOY «CeneHrunckas
COII Ne 2y;
e (enepanbHOil paboueil mporpammbl yueOHOTO Kypca «l'eoMeTpus», KOTOpbIid BXOJUT B COCTaB
ydebHoro npeamera «MaTemMaTukay.

JIMYHOCTHBIE, METATIPEAMETHBIE U TIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O IIPEJIMETA «I'EOMETPUS»
W3ydeHune reoMeTpuu Mo JaHHON MporpamMMme croco0cTByeT (YOPMHUPOBAHUIO Y YUAIIUXCS TUYHOCTHBIX |,

METanpeIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB 00Y4EHHs, COOTBETCTBYIOIINX TPeOOBaHUIM (eiepaabHOTO
TrOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO 001IIer0 00pa30BaHMs.

7-9 kiaaccel
JINYHOCTHBIE Pe3y/bTaThl:

1) BOCIIUTaAHHEC pOCCHfICKOfI Fpa)KHaHCKOﬁ HICHTHUYHOCTHU: NMMAaTPHUOTH3MA, YBAKKCHUA K OTC‘-ICCTBy, OCO3HaHHuA

2)

3)

4)
5)

BKJIAJla OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOU HAYKH;
OTBETCTBEHHOE OTHOILIEHHE K YYEHHUIO, TOTOBHOCTh U CHOCOOHOCTh OOYYaIOIIUXCSl K CAMOpPA3BUTUIO U

caM000pa30BaHUIO HA OCHOBE MOTHUBAIIMK K 00YYEHHIO U TIO3HAHUIO;
OCO3HAHHBIN BHIOOP M TOCTPOCHHE NalbHEHIIeH WHAMBHIYaJIbHON TpaeKTOpHH OOpa3oBaHHMsA Ha 0ase

OPUEHTUPOBKM B MHpe mnpodeccuil W NpoPecCHOHATBHBIX MPEANOYTEHHH C YYETOM YCTOWYMBBIX
[I03HABATEJIbHBIX MHTEPECOB, @ TaKXe Ha OCHOBE ()OPMHUPOBAHUS YBAXKHUTEILHOTO OTHOLICHUS K TPYAY,

PAa3BUTHC OIIbITA YHACTUA B COMUAJIBHO 3HAYMMOM TPYIC,
YMCEHHC KOHTPOJIUPOBATH IMPOLICCC U PpE3YJIbTAT yqe6H0171 M MaTeMaTHYeCKOU JCATCIIbHOCTU,
KPUTUYHOCTb MBIINIJICHUSA, WHUIHATHBA, HAXOAYUBOCTH, AKTUBHOCTH IIPHU PCIICHHU TCOMCTPHUYCCKHX

3a71a4.

Cpedcmeom docmudicerus SMux pe3yibmamos a61saemcs.
- cHucTeMa 3aJaHuil YUeOHUKOB;
- TIpelCTaBl€HHas B Yy4yeOHUKAaX B SBHOM BHUJE OpraHu3alys MaTepuana IO IPUHLHUITY
MHHHMAaKCa;
= HUCITIOJIB30BAHHUC COBOKYHHOCTI/I TeXHOHOFHﬁ, OpI/IeHTI/IPOBaHHBIX Ha paSBI/ITI/Ie
CaMOCTOSITCIbHOCTH M KPUTHYHOCTH MBIIIICHUS: TEXHOJIOTHSA MPOOJIEMHOTO JIMajora,
TEXHOJIOTHSI TPOTYKTHBHOTO YTCHUS, TEXHOJIOTHSI OIICHUBAHHUSI.

MeTal’[pe}lMeTHble pe3yabTaThbl:



1) y™MeHHe caMOCTOATENBHO ONPEACIATh LENIM CBOEro 00y4eHHs, CTABUTh U (POPMYIHPOBATH I ce€0s1 HOBBIE
3aJaHud B yuéOe, pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MTO3HABATENBLHON AEATEIBHOCTH;

2) yMeHue COOTHOCUTH CBOU AECUCTBUS C IUIAHUPYEMBIMH PE3YIbTaTaMH, OCYLECTBIISTH KOHTPOJIb CBOEH
NESITEIbHOCTH B IIPOLIECCE JOCTUKEHUS pe3yibTara, ONPeAesaTh CIOCOObI IeHCTBUI B paMKax
MIPEUIOKEHHBIX YCIOBUH U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JICHCTBHS B COOTBETCTBUH C
U3MEHSIIOLIEHUCS CUTyaluen;

3) yMeHue ornpenensaTh MOHIATHSA, CO3JaBaTh 000OIICHNS, yCTaHABIMBATh aHAJIOTHH, KJIacCU(UIIMPOBATH,
CaMOCTOSATENIbHO BEIOMPATh OCHOBAHUS U KPUTEPUHU IS KIacCUDUKALUH;

4) ycraHaBIMBaTh NPUUYMHHO-CIIEICTBEHHBIE CBSA3H, IPOBOIUTH J10KA3aATEIBHOE PACCyKICHHE,
YMO3aKJIIoueHHe (MIHIYKTUBHOE, I€yKTUBHOE U 110 aHAJIOTUU) JeNaTh BBIBOABI,

5) ymeHue WUTIOCTPUPOBATH U3yYEHHBIE TIOHATHS U CBOMCTBA (PUTYD, ONIPOBEPraTh HEBEPHBIC YTBEPKACHUS;

6) KOMIIETEHTHOCTHB OOJIACTH UCIOIb30BaHMS HH(OPMALIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTH;

7) mnepBOHayYaIbHBIC MPEACTABICHUS 00 UAEAX U O METO/IaX FeOMETPHH Kak 00 YHUBEPCAJIbHOM S3bIKE HAYKH
U TEXHHUKH, O CPEJCTBAX MOJCIUPOBAHUS SBJICHUHN U IIPOLIECCOB;

8) ymeHue BHIIETh T€OMETPHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTyalluy B IPYTUX JTUCIMIUIMHAX, B
OKpY>Karollen KU3HU;

9) yMeHHe HaxOIUTh B PA3IMYHBIX UICTOUYHHKAX HH(OpMAINK, HEOOXOJUMYIO JIJIsl pEIICHHs] MaTeMaTHYECKUX
npo0aeM, U MPEACTaBIATh €€ B MOHATHOM (hopMe, IPUHUMATh PEIIEHUE B YCIOBHSIX HETIOJHON WU
M30BITOYHOM, TOYHOM MM BEPOSTHOM MH(pOpMALINY;

10) ymMeHHe MOHUMATh U MCIIOIb30BATh MATEMATHUECKUE CPEICTBA HATTIAIHOCTH (YEPTEKH, TAOIHUIIBI, CXEMBI U
Jp.) IS WITKOCTPALUY, UHTEPIPUTALIMN, apTyMEHTAIUY;

11) ymeHue BbIABUraTh TUIIOTE3bI IPU PELICHUHN 337a4M U IOHMMAaTh HEOOXOAUMOCTb UX MTPOBEPKH;

12) noHMMaHue CYIIHOCTH aJTOPUTMUYECKUX MPEANNCAHUN U YMEHHUE JIEHCTBOBATH B COOTBETCTBHUHU C
MIPEUIOKEHHBIM aITOPUTMOM.

IIpenmeTHBIE pe3yabTaThI:

1) oco3HaHue 3HaYEHUS TE€OMETPUU /7Sl TOBCETHEBHOM JKU3HU YEI0BEKA;

2) mpencTaBlieHHE O TEOMETPHH KaK chepe MaTeMaTUIeCKOH NesTeTbHOCTH, 00 ATanax e pa3BuTHs, 0 e
3HaYMMOCTH JJIs1 pa3BUTHS LIMBUIIM3ALINY;

3) pa3BuTHE yMEHUI paboTaTh ¢ yUeOHNKOM MAaTEeMaTHUYECKUM TEKCTOM (aHAIU3UPOBATh, N3BJIEKATh
HE00X0IMMYI0 HH(POPMALIUIO), TOYHO U IPAaMOTHO BBIPa)KaTh CBOU MBICIIH C IPUMEHEHUEM
MaTeMaTU4YeCKO TeXHOJOTHUH U CUMBOJIMKH, IIPOBOJIUTH KJIACCH(PHUKALINH, TOTHYECKUE 0O0CHOBAHUS;

4) BnaseHue 0a30BbIM MOHATHHHBIM allapaToM 10 OCHOBHBIM pa3zieiiaM COJACpPKAHUS;

5) cucremaruyeckue 3HaHUS O GUTypax U UX CBOMCTBAX;

6) NpaKTUYECKH 3HAYMMBbIE TEOMETPUUECKUE YMEHUS U HaBbIKH, YMEHUE IPUMEHATh UX K PEIICHUI0
TFEOMETPUUYECKHUX U HETEOMETPUUECKHX 3ajau, @ UMEHHO:

- u300paxars (HUTyphl Ha TUIOCKOCTH;
- HCIOJIb30BaTh T€OMETPUUECKUH SA3bIK AJIS ONIUCAHUS [IPEIMETOB OKPYKAIOIIETO MUPA;
- M3MEpATh JJIMHBI OTPE3KOB, BEJIMUUHBI YITIOB, BBIYUCIIATH IUIOIIAIN (BUryp;
- pacro3HaBaTh M U300pakaTh paBHbIC, CHMMETPHUHBIC U MTOJI0O0HBIE PUTYPHI;
- BBIIOJIHATH IOCTPOCHMSI FEOMETPUUECKUX (PUTYDP € TTOMOLIBIO LIUPKYJIS U IUHEUKH;
- YHUTaTh U UCTOJH30BaTh HHPOPMALUIO, IPECTABICHHYIO Ha YepTexkKax, CXeMax;
- NPOBOJIUTH MPAKTUYECKHE PACUETHI.
IInanupyemble pe3yJbTaThbl 00y4eHHsl reoMeTpPUH B 7-9 Kki1accax

I'eomeTpuueckmne purypsi

BrInyCKHUK HAay4uTCs:

* [10JIb30BATHCS SI3IKOM T€OMETPUH JUIsl OIIMCAHUS IPEIMETOB OKPYIKAIOIEro MUpa U UX B3aUMHOIO

PacIOIOXKEHHUS;

* pacro3HaBaTh M N300pakaTh HA YEPTEKaX U PUCYHKAX FeOMETpHUECKUEe GUTYphl U UX KOHPUTYpaLHH;

* KJ1accu(puIupoBaTh TeOMeTpUIECcKre GUrypshI;

* HAXOJUTb 3HAUEHMsI [UIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U MX OTHOLIECHUS, IPagyCHYI0 Mepy yrioB oT 0° 1o

180°, mpuMeHss onpeeneHus, CBOUCTBA U MPU3HAKU (GUTYP U UX JIEMEHTOB, OTHOIIEHUS (uryp (paBeHCTBO,

mo00Me, CAMMETPHH, TIOBOPOT, apaJICIBHBIN MTEPEHOC);

* OIIEpPUPOBATH C HAYAJILHBIMU MTOHATHSAMHU TPUTOHOMETPHUH U BBIIIOIHSTH 3JIEMEHTAPHBIE ONlEpaliiy HaJ

(GYHKIMSIMH YTIIOB;



* IOKa3bIBaTh TEOPEMBI;
* pemarh 3a7aul Ha JI0Ka3aTelbCTBO, ONUPASACh HA U3yUYEHHBIE CBOMCTBA (PUTYp U OTHOIIEHUH MEX1y HUMU U
MIPUMEHSISI U3YUEHHBIE METO/IbI IOKA3aTENIbCTB;

* pelaTh HECJIOKHBIC 3a1a4X HA TIOCTPOCHUE, IPUMEHSS] OCHOBHBIE AJITOPUTMBI IOCTPOCHHMSI C TOMOLIBIO
LUPKYJIS U TUHEHKY;

* pemars NpoCTeMIINe INTAHUMETPUYECKHE 3a1a4l B IPOCTPAHCTBE.

BpIITyCKHUK NOJTYyYUT BO3MOKHOCTB!

* OBJIAJIETh METOAAMH PEIICHUS 3a7jad Ha BBIYMCICHUS U TOKA3aTeIbCTBA: METOAOM OT POTUBHOIO, METOIOM
noa00usI, METOIOM Iiepebopa BapuaHTOB M METOAOM F€OMETPHUECKUX MECT TOUCK;

* IPUOOPECTH OMBIT IPUMEHEHHSI aIreOpanyecKoro 1 TPUrOHOMETPUUECKOTO anmnapara ¥ uaei ABMKEHUs IPU
pELIEHNN TEOMETPUYECKUX 3a/1aY;

* OBJIAJIETh TPAJULIMOHHOM CXEMOH PELICHMS 3a1a4 Ha IOCTPOCHHUE C MTOMOIIBIO LIUPKYJISA U JIMHEHKU: aHAJIN3,
IIOCTPOEHUE, TOKA3aTEIbCTBO U UCCIIEJOBAHNUE;

* HAy4UThCS peIlaTh 33Ja4l Ha OCTPOCHUE METOIOM I'€OMETPUUYECKOI0 MECTa TOUEK U METOI0M MOJ00US;

* IPUOOPECTH OTIBIT UCCIICAOBAHNS CBOWCTB INIAHUMETPUUYECKUX (DUTYP C TIOMOIIBIO KOMITBIOTEPHBIX
IIPOrPaMM;

* IPUOOPECTH OTIBIT BHITIOJIHEHHSI TPOEKTOB.

H3mepenue reomeTpuYeCKuX BeJIHYHH

BrInyCKHUK Hay4uTCs:

* HCIIOJIB30BaTh CBOMCTBA M3MEPEHNUS UINH, TUIOINAJAECH U YITIOB IIPH PEIICHUU 3a1a4 Ha HAXOKICHUE JUTMHBI
OTpe3Ka, JJIMHbI OKPYXHOCTH, AJIMHBI JYTH OKPY’KHOCTH, I'PayCHOI MEpHI yIIa;

* BBIYMCIIATD IUIOIIAIN TPEYTOJIbHUKOB, IPSAMOYTOJIBHUKOB, TApaJIEIOrPaMMOB, TPANeLIMi, KPYyroB 1
CEKTOpOB;

* BBIYMCIIATD JJINHY OKPYXXKHOCTH, JJIMHY JYTH OKPY’KHOCTH;

* BBIYMCIIATH JJIMHBI IMHEWHBIX 3JIEMEHTOB (DUTYP U MX YIJIbI, UCHIOIB3YS (POPMYJIBI IITMHBI OKPY>KHOCTH U
JUINHBI IYTH OKPY’KHOCTH, (hopMyJIbl Iomaneit gpuryp;

* pemarh 3a7ayM Ha JI0Ka3aTeIbCTBO C MCIOJIB30BaHUEM (OPMYJI ITHHBI OKPY>KHOCTH U JUTUHBI TYTH
OKPY>KHOCTH, (GOopMyJI TUTOIIaAeH Guryp;

* pemarh NPaKTUYECKUE 33]]a4H, CBSI3aHHBIE C HAXOXK/IEHUEM T'€OMETPUUECKUX BEMYMH (MCIIOIb3Ys IIPU
HEOOXOMMOCTH CIIPABOYHUKU U TEXHHYECKHE CPEJICTBA).

BpIITyCKHUK NOJTyYUT BO3MOKHOCTh HAYUUTHCS:

* BBIYMCJIATH IUIOMAAN QUTYp, COCTABIECHHBIX U3 ABYX WK OoJiee MPsIMOYrOJIbHUKOB, TapajlIeIOrpaMMOB,
TPEYTOJILHUKOB, Kpyra U CEKTOpa;

* BBIYMCIIATD IUIOIIAN MHOTOYTOJIbHUKOB, HCIIOJIBb3YSI OTHOILIEHUS! PABHOBEIMKOCTH M PABHOCOCTABIIEHHOCTH;
* IPUMEHSATH aNredpanyecKuii 1 TPUrOHOMETPUYECKHUM anmapar U ey JBIKEHU TP PELICHUH 3aj1ay Ha
BBIUMCJICHHE IIONIAIe MHOTOYTOJIbHUKOB.

Koopaunatbi

BbIlTyCKHUK Hay4nTCS:

* BBIYMCIIATH AJIMHY OTPE3Ka 10 KOOpAMHATaM €ro KOHIIOB; BBIYUCIIATH KOOPIMHATHI CEPEANHBI OTPE3KA;

* HCIIOJIB30BaTh KOOPAMHATHBIA METOJ UIsl U3YYCHMsI CBOMCTB IPAMBIX U OKPY>KHOCTEH.

BpIITyCKHUK NIOJTyYUT BO3MOKHOCTB!

* OBJIAJIETh KOOPAMHATHBIM METOJIOM PEIIEHUS 3a7a4 Ha BBIYMCICHUS U TOKA3aTeIIbCTBO

* IPUOOPECTH OTBIT UCIIOIB30BAHMS KOMITBIOTEPHBIX NMPOTPAaMM JUIsl aHAJIN3a YaCTHBIX CIy4aeB B3aUMHOTO
PacCIOIOKEHHS OKPYKHOCTEN U NMPSMBIX;

* IPUOOPECTH OTIBIT BHIMOJIHEHHS TPOEKTOB Ha TeMy «lIpuMeHeHne KOOpIMHATHOTO METO/Ia MTPH PELICHUN
3a/1a4 Ha BBIYUCIICHUSA U JOKA3aTENbCTBAY.

BekTopsl

BbIlTyCKHUK Hay4nTCS:

* OIIEPUPOBATH C BEKTOPaMU: HAXOAUTH CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3a/1aHHBIX T€OMETPUYECKH,
HaXOIUTh BEKTOP, PaBHBINM ITPOU3BENECHUIO 33JaHHOTO BEKTOpA Ha YUCIIO;

* HaXO/IUTh AJIs1 BEKTOPOB, 3aJaHHBIX KOOPIAMHATAMMU: JUIMHY BEKTOpPA, KOOPAUHATBHI CYMMBI U Pa3HOCTH JIBYX U
OoJiee BEKTOPOB, KOOPIMHATHI IPOU3BEICHUS BEKTOpA HAa YHUCIIO, IPUMEHSS IPU HEOOXOIUMOCTH
COYETATENIbHBIN, IEPEMECTUTEIILHBIN U PACIIPEACIIUTEIbHbIN 3aKOHBI;



* BBIYUCIIATH CKAJIPHOE IIPOU3BEACHUE BEKTOPOB, HAXOAUTH YIOJI MEKy BEKTOPAMHM, YCTaHABIUBATh
HNEPIEHIUKYISIPHOCTD IPSAMBIX.

BbINyCKHUK ITOJIyYUT BO3MOKHOCTb:

* OBJIAJIETh BEKTOPHBIM METOJOM IS PEIIEHUS 3a7a4 Ha BBIYUCIICHUS U JOKa3aTeIbCTBA;

* IPUOOPECTH OTIBIT BHITIOJIHEHHSI TPOEKTOB.

Iliianupyemble pe3y/ibTaThl 00y4eHusi B 7 Kjacce

B pe3syabTare n3ydeHHs Kypca reoMeTpuH B 7 Kjlacce y4eHUK:
HAY4YHUTCS:

pacro3HaBaTh Ha YEPTEkKaX, PUCYHKAX, MOJEISIX U B OKPY’KAIOILLEM MHUPE IUIOCKHUE U
MIPOCTPAHCTBEHHBIE T€OMETpHUYECKUE (PUTYPHI (TOUKA, IPsIMasi, OTPE30K, JIyd, YTOJl, TPEYTrOJIbHHUK,
OKpY’KHOCTb, 11ap, cepa, napasuienenunes, nupamMmuaa u ap.);

pacrno3HaBaTh BU/Ibl YIJIOB, BU/bI TPEYTOJIbHUKOB;

OIIPENIeJIATH 10 YepTexXy PUrypsl €€ napaMeTpsl (JUIMHA OTpe3Ka, TpajlyCHas Mepa yrIia, 3JeMEHThI
TPEYroibHUKA, IEPUMETP TPEYTOJIbHUKA U T.11.);

pacrno3HaBaTh pa3BEpPTKH KyOa, PsIMOYTOIbHOIO Napajuieenune1a, NpaBuibHON TUPaMUIbL,
LWJIMH/Ipa U KOHYCa;

MI0JIb30BAThCS A3BIKOM FE€OMETPUH I OMMCAHMSI IPEIMETOB OKPY’KAIOLIET0 MUpa U UX B3aUMHOTO
PaCIIOJIOKEHHUS;

pacro3HaBaTh U H300pakaTh Ha YEPTEKaX U PUCYHKAX FreoMeTpHUecKre GUryphl U UX KOHPUTYpaIuu;
HAXOJMTh 3HAUCHHS JUTWH JIMHEWHBIX 3JIEMEHTOB (DPUTYp M X OTHOIIEHUS, TPAJTyCHYIO MEpY yIJIOB OT
0° o 180°, mpuMeHss onpeeeHns, CBOMCTBA U MPU3HAKU (QUTYP M X 3JIEMEHTOB, OTHOIIEHUS (GUryp
(paBeHCTBO, CpPaBHEHUE);

peliark 3a7a4l Ha JOKa3aTeJIbCTBO, OMMUPAsCh HA U3yYEHHbIE CBOMCTBA (PUTYP U OTHOIICHUNH MEXIY
HUMU U IPUMEHSSA U3yUYEHHBIE METO/IbI JOKA3aTEIbCTB;

peliaTs NpocTeiiiye 3aauu Ha IOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBbI IOCTPOEHUS C
MTOMOIUIBIO IIUPKYJIS U JINHEHKH;

pelars NpocTeiye INIAHUMETPUYECKHE 3a/1a4i B IPOCTPAHCTBE.

MOJIYYMT BO3MOKHOCTDH HCII0Jb30BaATH npnoﬁpeTeHHme 3HAHUA U YMCHUSA B HpaKTH‘IeCKOﬁ
ACATECIbHOCTH U HOBceIlHeBHOﬁ JKU3HU IS

yIIIyOJaeHUs U Pa3BUTHUS MPECTABIEHUH O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (purypax
(Touka, mpsiMasi, OTPE30K, JIyd, YToJl, TPEYTOJIbHHUK, OKPY>KHOCTB, map, cepa, napasuienenune],
pu3Ma u 1p.);
MPUMEHEHHS TTOHATHUS PAa3BEPTKH ISl BBITOTHEHUS IPAKTUIECKUX PACUCTOB;
OBJIAACHUA MCTOJaMU PCHICHUA 3a1a4 Ha BBIYHUCICHUA U JOKA3aTCIIbLCTBA: METOAOM OT IIPOTHUBHOTO,
METO/IOM Nnepedopa BapUaHTOB;
npuoOpeTeHNs OTbITa IPUMEHEHUS aJreOpandecKoro anmapara Ipu peleHHd TeOMETPUYECKUX 3a71ay,
OBJIaACHUA Tp&I[HL[HOHHOfI cXeMOu peuicHusd 3a4a4 Ha MMOCTPOCHUEC C MIOMOIIBIO NUPKYJIA U JINHEHKH:
aHaJu3, MOCTPOCHHE, I0KA3aTeIbCTBO U UCCIIEIOBAHNE;
pUOOPETEHUSI OTBITA HCCIICIOBAHMSI CBOMCTB TUIAHUMETPUUECKHUX (PUTYP ¢ TOMOIIHIO KOMITBFOTEPHBIX
MIPOTPaMM.

COAEP KXAHUE YUYEBHOI'O ITIPEJAMETA

7 Ki1acc

Ha3Banue Kon- | U3yuaemble ®opMm | OcHOBHBIE BUAbI Y4e0OHOM 1eATeJILHOCTH

pasaeia BO NMOHATHHA bl

4acoB opranu
3aluu
Yy4eOHO
i
AesATe
bHOCTH

IIpocreiimme 13 Touku u npsMbIE. ®ponra | POpMyIMPOBATE ONPEIETICHHUE NIEPECEKAIOIHXCS
FeOMeTpH'leCK OTpe3OK U ero IbHasg IpsAMBbIX, CBOMCTBO PACIOJIOXKCHUS TOUCK Ha HpHMOfI.

ue purypsi u niuHa Jlyd. Yroo. Komnex

Jloka3bIBaTh TEOPEMY O MEPECEKAIOMINXCS IPSMBIX.
IIpuMEHSTh CBOMCTBO TOUKU U IPSMOM IIPU PELICHUU




HX CBOMCTBA

N3mepenue yrios.
CMmexHbIe U
BEPTUKAJIbHBIE
YIJIBL.
Ilepnen UKy pHBI
€ MpsIMBIE.
AKCHOMBI.

TUBHAas
['pynno
Bas
[Tapuas
Nunusu
yallbH
ast

3a/1a4.

DOpMyIMPOBATh ONPENEIECHUS PABHBIX OTPE3KOB,
CepeNuHbl OTPE3Ka, PaCCTOSHUS MEKIY ABYMS TOUKaMH,
CBOWCTBO IUIUHBI OTPE3KA.

PacniozHaBaTh OTpE3KH Ha 4epTEXKaAX, C MOMOIIBIO
YEPTEXKHBIX HHCTPYMEHTOB CTPOUTH OTPE3KH,
CpaBHUBATh O0Tpe3Kku. Haxoqutes nnuHy oTpeska.
DopMyIMpPOBATh ONPEACICHUS NOIOIHUTEIbHBIX JIyUeH,
Pa3BEPHYTOTO yIa, PaBHBIX YIJIOB, ONCCEKTPHCHI YIUIa,
CBOMCTBO BeNIMUMHBI yria. Knaccnpuunposars yribl.
PacrniozHaBath J1y4H, yIibl, OUCCEKTPUCY yTia, C
MIOMOIIIBIO YEPTEHKHBIX HHCTPYMEHTOB N300pakaTh U
0003HauaTh Jdy4u u yriel. Haxoquts rpagycHyio Mepy
yria.

DOopMyIHpPOBaTh ONPENEIEHUE CMEXKHBIX YITIOB,
CBOMCTBO CMEKHBIX YIJIOB. Jl0Ka3bIBaTh TEOPEMY O
CBOMCTBaX CMEXHBIX YIJIOB.

Pacrio3HaBaTh Ha YepTEXKAX CMEKHBIC YITIbI, H300paxKaTh
C IIOMOILBIO YEPTEHKHBIX HHCTPYMEHTOB CMEXHBIE YIJIBL.
ITpuMeHATH CBOWCTBA CMEXKHBIX YITIOB IIPU PEIIEHUH
3a]1a4.

DopMyIMPOBATH ONPEAEIEHUE BEPTUKAIBHBIX YITIOB,
CBOWCTBO BEPTUKAIBHBIX YINOB. Jl0Ka3bIBaTh TEOPEMY O
CBOMCTBaX BEPTUKAJIBHBIX YIJIOB.

PacniozHaBaTh Ha 4epTeKax BEPTUKAIbHBIC YIUIBL,
n300pakaTh C HOMOILBIO YEPTEKHBIX HHCTPYMEHTOB
BEPTUKAJIbHBIE YITbl. [[puMeHsATh CBOMCTBA
BEPTUKAIIBHBIX YITIOB IIPH PELICHUHN 3a7a4.

IoscHATB, UTO TaKOE AKCHOMA, OIPEACICHHUE.

Pemiats 3agaun Ha BRIYMCIEHUE U JOKA3aTENLCTBO,
TIPOBOJISl HEOOXOIMMBIE JIOKA3aTEIIbHBIC PACCY KICHHSL.

TpeyrojabHuk
n.
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PaBHbIE
TPEYTOJIbHUKH.
Bricora, mennana,
ouccekTpuca
TPEYTOJIbHUKA.
IlepBb1it 1 BTOpOU
IIPU3HAKU
paBeHCTBa
TPEYTOJIbHUKOB
PaBHOOEpEHHBIH
TPEYTOJIBHUK U €r0
CBOMCTBA.
IIpusnaku
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Tpernii npu3Hak
paBeHCTBa
TPEYTOJIbHUKOB.
Teopemsl.

®poHTa
JIbHAs
Komex
TUBHas
I'pymmio
Bas
[Tapuas
Nunusu
IyanbH
ast

OnuchIBaTh CMBICT MOHATUS «PaBHbIE
¢uryper». [IprBOANTE IPUMEPHI PABHBIX
¢uryp. M306paxarh Ha pucyHKax
NPSIMOYTOJIHBIE, OCTPOYTOJIBHEIE,
TYIIOYTOJIbHbIE TPEYTOJABHUKH U UX 3JIEMEHTHI.
®opMyIHpOBaTh OMPEICICHUS
OCTPOYTOJIBHOTO, TYHOYTOJILHOTO,
MPSIMOYTOJIBHOTO TPEYTOIBHUKOB, PABHBIX
TPEYroJbHUKOB, IEPUMETPA TPEYTOJIbHHKA,
OCHOBHOE CBOWCTBO PABEHCTBA TPEYTOJIbHUKOB.
Jloka3pIBaTh TEOpPEMY O €JUMHCTBEHHOCTH
IPSIMOM, IEPIIEHANKYIISIPHON TaHHOM (Citydaid,
KOI'JIa TOYKa JICKUT BHE JaHHOU NPSMOIA).
Pacnio3naBaTh 351€MEHTHI TPEYTOJIbHUKA,
HaXOIUTh MEPUMETP TPEYTOJIbHUKA,
pacro3HaBaTh TPEYTOJBLHUKH 110 BHIAM YTJIOB.
®opMyIHMpOBaTh ONpEAETICHUs OUCCEKTPUCHI,
BBICOTHI, ME/IMaHBI TpeyroibHuKa. [IpoBoMTH
BBICOTBI, ME/IMaHbl U OMCCEKTPHUCHI
TPEYroJIbHUKA.

Perath 3agaum, UCHONB3Ys ONpeEAETICHUs
BBICOTHI, ME/IMAHBI M OMCCEKTPHCHI
TPEyroJibHUKA.

®opMyIMpOBaTh ONPEAEICHUE CEPEIUHHOIO
HEepIEHINKYJIISIpa OTpe3Ka, CBOUCTBO
CEpEIMHHOIO MEPIEHIUKYIApa OTPE3Ka.
Jloka3pIBaTh MEpBBIN MPU3HAK PABEHCTBA
TPEYTOJIHHUKOB, CBOWCTBO CEPEIMHHOTO




NEPIEHIUKYJIISIpa OTpe3Ka.
[TpuMeHsTh epBbIN MPU3HAK PABEHCTBA

TPEYroJIbHUKOB MIPHU pPEIICHUHU 3a7a4.
[IpumensTH BTOPOIl MPU3HAK paBEHCTBA TPEYTOJIbHUKOB
IIPU PELICHUH 3a/1a4.

@opMyIUPOBATH ONPEAEICHUS
paBHOOEAPEHHOTO, PABHOCTOPOHHETO,
Pa3sHOCTOPOHHETO TPEYroNbHUKOB. M300paxars
Ha PUCYHKaX PaBHOCTOPOHHHUE U
paBHOOEPEHHbIE TPEYTOIBHUKH U UX
JJIEMEHTBI.

Pacnio3HaBaTh TpEyroJbHUKU B 3aBUCUMOCTH
OT KOJIMYECTBA Pa3HBIX CTOPOH, HAXOAUTh
3JIEMEHTHI PAaBHOOEPEHHOT0 TPEYTOJIbHHKA.
Pemarts 3a1a4m, UCNOIIB3Ys ONPECIICHUS
PaBHOOEPEHHOT0, PABHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYTOJIBbHUKOB.
@opMyIMpPOBATh U JOKA3bIBaTh CBOWCTBA
paBHOOEAPEHHOTO U PABHOCTOPOHHETO
TPEYrOJbHUKOB.

[IpuMeHsITh CBOMCTBA paBHOOEPEHHOTO U
PaBHOCTOPOHHEIO TPEYTOJIbHUKOB IIPU
pEeLIeHUH 3a1a4.

DopMynupoBaTh U 1OKa3bIBaTh IPU3HAKU
paBHOOEApEHHOTO TpeyroabHuka. [IpumeHsTh
NPU3HAKU PABHOOEAPEHHOTO TPEYrojIbHUKA
IIPU PELIEHUN 3a/1a4.

Jloka3bIBaTh TPETHUM MPU3HAK PABEHCTBA
TPEYTOJbHUKOB, CBOMCTBO TOYEK,
PaBHOYAAIEHHBIX OT KOHLIA OTPE3KA.
[IpuMeHATh TpeTuii IpU3HaK paBEeHCTBA
TPEYTOJbHUKOB IIPU PELICHUN 3a1a4.
BernenaTs ycnoBue u 3aKIFOYEHHE TEOPEMBI,
OIIpeIeNIATh BU/bI TeOpeM, (hOpMyIUpOBaTh
YTBEPKJICHHE, 00paTHOE TAHHOMY,
pacro3HaBaTh B3aUMHO OOpaTHbIE TEOPEMBI,
Pa3bACHATH, B UEM 3aKIHOYAETCS METOL
JI0Ka3aTeabCTBA OT IIPOTUBHOTO.

Pemate 3aaun Ha BEIYMCIICHHUE U
JI0Ka3aTeIbCTBO

IMapajseabHbI
e nmpsimMble.
CymmMma yriios
TPeYroJbHUKA

16

[TapamiensHbIe

npsmeie. [Ipuznaku

MapajuIeIbHbIX

npsimbix. CBolicTBa

napauieNbHbIX
npsimbix. Cymma
yIJIOB
TPEYTOJIbHUKA.
[IpssMoyronbHBIN
TPEYTOJIbHUK.
CaolicTBa
IPSIMOYTOJIBHOTO
TpEyroJIbHUKA

®poHTa
JIbHAs
Komnex
THUBHas
I'pymmio
Bas
[Tapnas
J%05910%0:Y7
TyaJIbH
ast

Pacnio3naBaTh ¥ CTpOUTH NapajlIeIbHbIE
npsiMbie. DOpMyIHpPOBATh ONPEICIICHHUE
MapajuIeIbHbIX MPSAMBIX, IPU3HAK
MapajuIeIbHOCTH NPMBIX. JlOKa3pIBaTh
MIPU3HAK NapaAJJIEIbHOCTH JIBYX MPSMBIX,
CBSA3aHHBIN C UX NEPIECHIAUKYISPHOCTHIO
TpeTher MPSMOM.

IIpuMeHATh NPU3HAK NapaJIEIbHOCTH JABYX
MIPSIMBIX, CBSI3aHHBIN C X
NEPIEHANKYIPHOCTBIO TPETHEN IIPSMOM, IIpU
pEeIIeHnN 3a1a4.

Pacnio3naBaTth ¥ CTPOUTH OJJHOCTOPOHHHUE
YIJIbI, HAKPECTIIEKAIINE YITIbL,
COOTBETCTBEHHBIE yITIbl. POPMYIIMPOBATH
IIPU3HAKU NAPALIEITbHOCTH NPSMBIX.




Jloka3bIBaTh MPU3HAKYU NApAJIIEIBHOCTH JIBYX
IIPSIMBIX.

IIpuMeHATh IpU3HAKY NTAPAJLIETIBHOCTH ABYX
IPSIMBIX IIPU PELICHUH 3a/1a4.

@opMyIMPOBATh OIIPEIEICHUE PACCTOSHUS
MEX]ly apajuleIbHbIMU IPSMBIMH, CBOMCTBA
[apaJuleIbHBIX MPSAMBIX, CBOMCTBA YITIOB,
00pa30BaHHbIX IIPU IIEPECEUEHUU
MapajulebHbIX OPSIMbIX ceKylen. Jloka3biBaTh
CBOMCTBA NIapAJUICIIBHBIX MPSMBIX.

IIpuMeHATH CBOKCTBA MAapaJUIEIIbHBIX IIPSMbIX
IIPY PELLICHUN 3a7a4

@opMyIMPOBATH CBOMCTBO CYMMBI YIJIOB
TpeyroJibHUKA. Jl0Ka3bIBaTh TEOPEMY O CyMMeE
YIJIOB TPEYTOJIbHUKA.

IIpyuMeHATH CBOMCTBA YITIOB TPEYTOJIbHUKA IIPU
peLICHUH 3a1a4.

DopMynupoBaTh ONPENEICHUE BHELIIHETO yIa
TPEYroJIbHUKA, CBOMCTBO BHELIHETO yIUIa
TpEeyroJIbHUKA. Jl0Ka3bIBaTh TEOPEMY O
BHEILIHEM yIJIe TpeyrojabHuKa. [IpuMeHsTs
CBOMCTBO BHEIIHETO yIJIa TPEYTOJIbHUKA IIPU
peLIeCHUH 3a1a4.

Jloka3pIBaTh TEOPEMBI O HEPABEHCTBE
TPEYTOJbHUKA, O COOTHOLIEHUH MEKIY
CTOPOHAMHU M YITIAMH TPEYTOJIBHUKA.
IIpuMeHATH TEOpEMBI O HEPABEHCTBE
TPEYTOJIBHUKA, O COOTHOILIEHUHU MEKIY
CTOPOHAMHU U YIVIAMHU TPEYTOJIbHUKA IIPU
pEILlIeHnN 3aay.

IIpuMeHATH CBOMCTBA YITIOB TPEYTOJILHUKA,
BHEIIHETO yIJIa TPEYTOJIbHUKA, TEOPEMBI O
HEPaBEHCTBE TPEYTOJIbHUKA, O COOTHOILIECHUH
MEXJly CTOPOHAMH U YITIAMH TPEYTOJIbHUKA
IIPU PELECHUN 3a/1a4.

PacriozHaBaTh U CTPOUTH NPSMOYTOJIBHBIN
TPEYTOJIBHUK U €T0 371eMEHThl. POpMyIMpOBaTh
OINpeeICHUs TUIIOTEHY3bI U KaTeTa, IPU3HAKH
PaBEHCTBA NPSIMOYT'OJIbHBIX TPEYTOJIbHUKOB.
Jloka3pIBaTh IPU3HAKU PABEHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbBHUKOB.

[IpyMeHATh MPU3HAKK PABEHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB IPU PELLICHUHN
3ajad.

@opMyIMPOBATH CBOMCTBA IIPSMOYIOJIBHOTO
TpEyroJIbHUKA. Jl0Ka3bIBaTh TEOPEMBI O
CBOMCTBAX MPAMOYTOJIBHOTO TPEYTOJIbHUKA.
ITpyuMeHATH CBOMCTBA IPSAMOYTOJIBHOTO
TPEYroJbHUKA IIPU PEILICHUH 3a4a4.

OxkpyxHocTtb u | 16 I'eomeTpuyeckoe ®ponta | [1oACHITE, YTO TaKOE T€OMETPUUECKOE MECTO
KPpYTI. MECTO TOYEK. JIbHAs touek (I'MT). IlpuBoaute npumepsl [ MT.
IeomeTpuueck OKpy>XHOCTb U Komnex | ®opMynupoBaTh ONpeesieHus: OKPY>KHOCTH,
e MOCTpPOeHus kpyr. Hekoropsie TUBHAs | Kpyra, UX 3JIEMEHTOB, CBOICTBA CEPEANHHOTO
CBOMCTBA I'pynmo | mepnienaukyisipa kak ' M T, OuccekTpuchl yria




OKPY>KHOCTH.
KacarenpHas k
OKPY>KHOCTH.
OmnmcanHas u
BITMCaHHAas
OKPY>KHOCTH
TpPEYroJibHUKA.
3amaun Ha
MOCTPOCHHE.
Meton
reOMETPUYECKHUX
MECT TOYEK

B 3aJ1a4ax Ha
MMOCTPOCHHE.

Bas
[Tapuas
Nunusu
TyaJibH
as

kak 'MT. Jloka3pIBaTh TEOPEMBI O CEPEIUHHOM
MEPIeHIUKYISIpe U OUCCEKTpHUCE YIiia Kak
I'MT. PacriozHaBath 1 M300pakaTh Ha
PUCYHKaX OKPY>KHOCTb U €€ 3J1eMeHThl. Pemars
3a]]aud Ha HaXO)KJIEHUE 3JIEMEHTOB
OKPYKHOCTH U Kpyra.

Jloka3wIBaTh, 4TO JaHHAS PUTYpa SIBISETCS
I'MT.

Pemare 3aaun Ha HaXOXKJEHUE PJIEMEHTOB
OKPYKHOCTH U Kpyra.

@®opMynupoBaTh ONPENEICHNs JUaMeTpa U
Xopbl. Jloka3bIBaTh OCHOBHBIE CBOMCTBA
OKPY>KHOCTH.

[IpuMeHATh CBOMCTBA OKPYKHOCTHU IIPH
pellIeHnN 3a1au.

N300paxarh Ha pUCyHKaX KacaTelIbHYIO K
OKpYy>XHOCTH. ONKChIBaTh B3aUMHOE
PaCIIOJIOKEHHUE OKPYKHOCTH U IIPSIMOIA.
@opMyIMPOBaTh ONPEIEICHUS KacaTeJIbHOM K
OKPYKHOCTH, CBOMCTBA KacaTelIbHOM K
OKPY’>KHOCTH, IIPU3HAKU KacaTEJIbHOM.
Jloka3bIBaTh CBOMCTBO U MPU3HAKU
KacaTeJabHON K OKPYKHOCTH. [IpuMeHsaTh
CBOMCTBO U NPU3HAKU KACATEIBHOM K
OKPY’KHOCTH IIpU PELICHUH 3a/1a4.
@opMyIMPOBATH ONPEIEICHUS OKPYKHOCTH,
OIHMCAaHHOM OKOJIO TPEYTOJIbHUKA, OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, CBOMCTBA TOUKHU
[IEPECEUCHUS CEPEANHHBIX NIEPIIEHIUKYIISIPOB
CTOPOH TPEYTOJIbHUKA, TOUKH [EPECEUCHUS
OUCCEKTpUC YITIOB TpeyroibHUKa. JloKa3bIBaTh
TEOpeMbI 00 OKPYKHOCTH, BIUCAHHOU B
TPEYTOJIbHUK, OIMCAHHON OKOJIO
TPEYroJibHUKA.

PacrnioznaBaTh 1 n300paxkaTb Ha pUCYHKax
OKPYKHOCTb, BIIUCAHHYIO B TPEYTOJIbHUK, U
OKPY’KHOCTb, OITUCAHHYIO OKOJIO HETO.
[IpuMeHATh CBOKCTBA BIMCAHHOM U ONMCAHHOU
OKPY>KHOCTEH MU pEeLICHUH 3a/1a4.

[TosicHATh, 4TO Takoe 3a7a4a Ha IOCTPOCHHE.
Pemare 3a71aun Ha MOCTPOEHUE: TIOCTPOCHUE
yrIja, paBHOTO JaHHOMY; IOCTPOEHHE
CEPEIMHHOIO NEPIEHANKYISPA JAHHOTO
OTpEe3Ka; MOCTPOCHHUE MPSAMOM, TPOXOIAILCH
yepe3 JaHHYIO TOUKY U NEPIEHIUKYIIPHON
JAHHOU MPSIMOMN; OCTPOEHHE OUCCEKTPUCHI
JTaHHOTO yTJIa.

Pemate 3a1aun Ha TOCTPOEHUE TPEYTOJIbHUKA
I10 3a/IaHHBIM 3JIEMEHTaM: [TIOCTPOEHUE
TPEYroJIbHUKA 110 JBYyM CTOPOHAM U YTy
MEXy HUMH; TI0 CTOPOHE U IBYM
MIPUIEKALUM K HEH yriiam; o TPEM CTOPOHaM.
Pemate 3anaun Ha noctpoenue merogoM I MT.

IloBTOpeHue

dpoHTa

[IprMeHsITh CBOMCTBO TOYKH M IPSIMOM,




JIbHAA CBOWCTBO JIJIMHBI OTPE3KA, CBOMCTBO BEJIUYUHBI
Komnek | yrma, cBolCTBa CMEKHBIX M BEPTUKAJIBHBIX
THUBHAs | YIJIOB, MPU3HAKU MMAPAIETbHOCTH ABYX
['pymnmio | mpsiMbIX, CBOMCTBA MMAapaJUIEIbHBIX MPSAMbBIX
Bas MIPU PELICHUH 3a]1a4.
[Tapnas | Pewmats 3agaun, UCIIONIBb3Ys ONPEIEICHUS
WNuauBu | BEICOTHI, MEIMAHBI M OMCCEKTPHUCHI
OyallbH | TpeyrojpHUKa. [[puMeHsaTh Npu3HaKu
ast paBEHCTBA TPEYrOJbHUKOB, CBOMCTBA
paBHOOEAPEHHOTO U PABHOCTOPOHHETO
TPEYTOJILHUKOB, MPU3HAKHA PABHOOEAPEHHOTO
TPEYroJbHUKA, CBOMCTBA YIJIOB TPEYTOJIbHUKA,
CBOMCTBO BHEIIHETO YIJIa TPEYTOJIbHUKA,
TEOpPEMY O HEPABEHCTBE TPEYTrOJIbHUKA,
TEOpPEMY O COOTHOILIEHUH MEKy CTOPOHAMHU U
yIJlaMU TPEYTOJIbHUKA, IPU3HAKA PABEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOWCTBA
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA IPU PELLICHUH
3az1a4.
Pemate 3a1aun Ha HaXOXKJIEHUE FIIEMEHTOB
OKPYXHOCTH U KpyTa.
[IpuMeHsTh CBOMCTBA OKPYKHOCTH, CBOMCTBO U
MIPU3HAKHU KAacaTeIbHOU K OKPYKHOCTH,
CBOMCTBA BIIUCAHHOW U OITMCAHHOMN
OKPYKHOCTEH IIPU pelleHuu 3a1a4. Pemare
3a/1a4M Ha OCTPOEHUE, 3a]]a4l Ha TIOCTPOCHUE
merogom ['MT.
[IpuMeHATh U3yUYeHHbIE ONPEACIICHUS U
TEOPEMBI K PELICHUIO 3a/1a4.
HUTOT'O 68
8 kinace
Ha3zBanue Kon- | U3yuaembie nousitust | @opmbl OcHOBHBIE BUIbI YICOHOU ACATETHHOCTH
pasnena BO opraHu3ail
4aco nuu
B yueOHOi
JEeSATEIbHO
CTH
Yerpipexyroib | 26 | MHOroyrojibHUK, ®pontans | [losCHATH, 4TO TaKOE YETHIPEXYTOIBHUK.
HUKH BBITYKJIbIN Has OnuchIBaTh 3JIEMEHTHI YETHIPEXYTOIbHUKA.
MHOT'OYTI'OJIbHUK, Komnexktus | Pacrio3HaBarh BBINYKJIbIE U HEBBIITYKJIbIE
YETHIPEXYTOJIbHUK. Has YETBIPEXYTOIbHUKHU.
[Tapamienorpamm, I'pynnoBas | M300paxkats 1 HAXOAUTH HA PUCYHKAX
€ro CBOICTBa U [Tapnas YETHIPEXYTOJIbHUKU PA3HBIX BUJIOB U UX
MIPU3HAKHU. WNunuBuny | sneMeHThl. J{0Ka3bIBaTh TEOpEMY O CyMMeE
Tpanenus. anbHast YIJIOB YETBIPEXYTOJIbHUKA.
[IpssMOyronbHUK, [IpumeHsATh TEOpEMY O CyMME YIJIOB
poMO, KBajIpat, ux YETHIPEXYTOIbHUKA TP PELICHUU 3a]1a4.
CBOMCTBA. Pewrate 3a1aun Ha HaXOXKIEHUE FIIEMEHTOB
LenTpaibHbie U YeThIPEXYronbHUKA. [IpuMeHsaTh TEOpEMY O
BIMCAHHBIE YIJIbI. CyMMe€ YIJIOB YETBIPEXYTOJIbHUKA MTPU
Bnucannsie u pELIEHNUH 3a4a4.




OIIMCAHHBIC
YeTBIPEXYTOJIbHUKH
OceBas u
IEHTpAJIbHAS
CHUMMETPHUH.

DopMyJIIpPOBaTh OIIPEAEICHUS
napajuiesaorpaMmma, BbICOTHI
napasuiesorpaMma; CBOMCTBa
napajuienorpamma. JlokasslBaTb T€OpEMBI O
CBOMCTBaxX Mapajuiesiorpamma.

[IpumeHsATh cBOWCTBA MapajuieiorpaMMa Mpu
peueHuu 3aaad.

Hcrnonb30BaTh ONpeaeeHne U IPUMEHSTh
CBOMCTBA NapajuieaorpaMma IIpyu peleHun
3a1ad.

DopmyaupoBaTh NPU3HAKU
napajuienorpamma. JlokassiBaTb T€OpEMBI O
IIPU3HAKaxX MapajuieaorpaMmma.

[IpuMeHsATh NpU3HAKY NapajierorpaMmma npu
peueHuu 3aaad.

@opMyIMpOBaTh ONpEIEICHUE
IIPSIMOYTOJIBHUKA; CBOMCTBA
PSIMOYTOJIbHUKA; IPU3HAKU
IpsIMOYTroJbHUKA. JloKa3pIBaTh TEOPEMBI O
CBOMCTBAax M MpPU3HAKAX NPSIMOYTOJIbHUKA.
PacriozHaBaTth psIMOYTOJIBHUK U €TI0
31eMeHThI. [I[puMeHsATh CBOKCTBA U TPU3HAKU
IPSIMOYTOJIbHUKA IIPU PELIEHUH 3a/1a4.
®opmynupoBath ornpeaeaeHue pomoa;
CBOICTBa poMOa; MPU3HAKKH poMOa.
Jloka3bIBaTh TEOPEMBI O CBOMCTBAX U
pU3HaKax pomoa.

PacrioznaBath poMO U €r0 3JIEMEHTHI.
[TpumeHnsTH CBOICTBA M TPU3HAKK pOMOA TIpH
peuieHuu 3aad.

DopMyIIIpPOBATh OIIPEIEICHUE KBAaIpaTa;
CBOMCTBa KBajipata. Jloka3pIBaTh TEOPEMBI O
CBOMCTBax KBaJpara.

Pacno3naBath KBagpar U €ro 3JI€MEHTBHI.
[IpuMeHATH CBOMCTBA KBagpara Ipu PEILICHUH
3a1ad.

DopMyJIIpPOBaTh OIIPENEICHUE CPENHEN
JIMHUU TPEYTroJIbHUKA; CBOMCTBA CPEAHEH
JIMHUU TPEYroibHUKA. JlOKa3pIBaTh CBOMCTBA
CpeIHE! JTMHUU TPEYTrOJIbHUKA.
Pacnio3HaBaTth ¥ CTPOUTH CPEIHIOO JTMHUIO
TpeyronbHuKa. [IpumMeHsTh CBOMCTBA CpeHEei
JIMHUM TPEYTOJIbHUKA [IPU PELICHUH 3a/au.
®opMyIIMpOBaTh ONPENEICHUS TPANELUH,
BBICOTBI TPaIleLnH.

Pacno3naBath Tpanenuro u e€ 3JeMEHTHI,
CTpPOUTH Tpanenuto. Pemars 3a1aun Ha
HaX0XJICHHUE 3JIEMEHTOB TPaICLUU.
DopMyJIIpPOBaTh OIIPENEICHUE CPENHEN
JIMHUY Tpanelyu; CBOMCTBA CpeIHEN JTUHUU
Tpaneuuu. JlokasplBaTh CBOWCTBO CPEIHEN
JMHUM Tpareuuu, CBOMCcTBa paBHOOOKOI
Tparneuuu.

[IprMeHsITh CBOMCTBO CpeAHEN JTMHUU




Tpanenuu, CBOICTBa paBHOOOKOM Tpanenuu
IIPY PEILIECHUY 3a7a4.

DopMyJIIPOBATh OIIPEAEIECHUS LEHTPAIbHOTO
yIJla OKPY>KHOCTH, BIIMCAHHOT'O yIJIa
OKPYKHOCTH; CBOMCTBA BIIMCAHHOIO yIJIA.
Jloka3pIBaTh TEOPEMBI O IPaLyCHON Mepe
BIIMCAHHOTO yIJIa.

PacniozHaBaTh LIEHTpAJIBHBIE U BIIUCAHHBIC
yrisl. [IpuMeHsATs CBOMCTBO IpalyCHOM MEpbI
BIIMCAHHOTO yIJIa, CBOMCTBO BIIMCAHHBIX
YIJIOB, OIIUPAOLIUXCSA HA OHY U Ty XK€ IyTY,
CBOMCTBO BIIMCAHHOTO yIJIA, ONUPAIOIIErOCs
Ha JUaMeTp IpU PELICHUH 3a4ad.
DopMyIHpOBATh ONPEAEICHUE BIIMCAHHOTO
YEeTBIPEXYTOJIbHUKA; CBOMCTBO BIIMCAHHOTO
YETBIPEXYTOJIbHUKA; IIPU3HAK BIIMCAHHOTO
YETBIPEXYTOJIbHUKA.

JloKa3pIBaTh TEOPEMBI O CBOMCTBE U IIPU3HAKE
BIIMCAHHOTO YETBIPEXYTOJIbHUKA.

OnuceiBaTh OKPYKHOCTH OKOJIO
YeThIPEXYrobHUKA. [ [puMEHATH CBOMCTBO
YETBIPEXYTOJIbHUKA, BIINCAHHOTO B
OKPYKHOCTb, U IIPU3HAK CYILIECTBOBAHUSA
OKpPY>KHOCTH, OITUCAHHOW OKOJIO
YETBIPEXYTOJIbHUKA IIPU PELLECHUN 3a/1a4.
DopMyIHpOBATh ONIPEAEICHUE OITMCAHHOIO
YEeTBIPEXYTOJIbHUKA; CBOMCTBO ONMCAHHOTO
YEeTBIPEXYTOJIBHUKA; IPU3HAK OITMCAHHOIO
YEeTBIPEXYTOJIbHUKA.

JloKa3pIBaTh TEOPEMBI O CBOMCTBE U IIPU3HAKE
OIMCAHHOTO YETHIPEXYTOJIbHUKOB.
BnmceiBaTh OKpYKHOCTB B YETBHIPEXYTOIbHHUK.
[IpuMeHATH CBOMCTBO YETBIPEXYTOJIBHUKA,
OIMCAHHOT'O OKOJIO OKPYKHOCTH, U ITPU3HAK
CyILIECTBOBAHMS OKPY>KHOCTH, BIIMCAaHHOU B
YETBIPEXYTOJIBHUK NPU PELICHUH 3a/1a4.

ITonooue
TPEYroJbHIUKO
B

12

[TomoOHBIE
TPEYTOJIbHUKH.
Teopema Paneca.
Teopema o
MIPOTTOPITMOHAIEHBIX
otpe3kax. [Ipuznaku
noooust
TPEYTOJILHUKOB.
IIpumeHeHune
mogoous K
JI0Ka3aTeIbCTBY
TEOpPEM U PEHICHUIO
3anay. CBoiicTBa
MeMaHBbI,
OUCCEKTPHUCHI
TPEYTOJIbHUKA,
MePECEKAIOIIIXCS
XOpJ, KacaTelabHOU U

®poHTanb
Has
Komnexrus
Has
I'pynmoBas
[Tapnas
105010%1:7%910%
anbHas

JoxkasbiBate TeopeMbl Paneca, 0
IIPONOPLHOHAIBHBIX OTPE3KAX, O CBOMCTBAX
MeJIMaH TPEYTOJILHUKA, OUCCEKTPUCHI
TPEYTOJIbHUKA.

[Ipumensats Teopemy dDaneca u eé
0000111eH1Ee, TEOPEMY O IPONOPLUOHATBHBIX
OTpEe3Kax, CBOMCTBA MEIUAH TPEYTOJIbHUKA U
OMCCEeKTPUCH TPEYTOJIbHUKA IIPU PELICHUU
3a/1a4.

dopMyaMpoBaTh ONpeAeiIeHne MOA00HBIX
TPCYTrOJIbHUKOB. I[OKaSBIBaTB JIEMMY O
HOJOOHBIX TPEYTOJIbHUKAX.

[IpumMeHnsaTsh ornpeneneHre mog00oHbIX
TPEYTOJIBbHUKOB U JIEMMY O MOJOOHBIX
TPEYTOJbHUKAX MPU PEIICHUN 3a1a4.
DopMynHpOBATh CBOMCTBA NEPECEKAKOIINXCS
XOpJI, KacaTeIbHON U CEKYILEH; IIepBbIN
IPU3HAK 000U TPEYTrOIbHHUKOB.




CeKyliei JloKka3bIBaTh CBOMCTBA NIEPECEKAOIINXCS
XOpJI, KacaTeJIbHOM U CEKYIIEH; MEePBBI
NPU3HAK MOJOOHS TPEYTrOJIbHHUKOB.
[TprMeHsTH NepBbIil MPU3HAK 10100
TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.
DopmMyIupOBaTh BTOPOW U TPETUM MPU3HAKU
1o100us TPEyroJbHUKOB. J[0Ka3bIBaTh BTOPOit
U TPETUH NPU3HAKU IIOA00US TPEYrOJIbHUKOB.
[IpuMeHATH BTOPOW U TPETUM IPU3HAKU
110J100Msl TPEYTOIbHUKOB IIPU PELICHUH 33/1a4.
Pemenue 15 Merpuueckue | @pontans | Jloka3plBaTh U IPUMEHITh COOTHOIICHHS,
NPSAMOYT0J1bH COOTHOULICHMSI B Has YCTaHABJIMBAIOIUE CBA3b MEXY 2JIEMEHTAMHU
bIX IIPSIMOYTOJIbHOM KonnexkTuB | npsMOyrosibHUKa U IPOEKLUSIMHU KaTETOB Ha
TPEYroJIbHUKO TPEYTOJIBHUKE. Has TUIIOTEHY3Y.
B Teopema [Mugaropa. | I'pynmoBast | /loka3pIBaTh U MPUMEHSTH TEOPEMY
Tpuronomerpuuekue | [lapnas [Tudaropa.
(bYHKIIUM OCTPOTO NunuBuny | Ilpumensats Teopemy Iugaropa mpu
yIia aJbHas pEILIeHNN 3aay.
[PSIMOYTOJIBHOTO [Ipumensts TeopeMy Iludaropa npu
TPEYTrOJIbHUKA. pEILIEeHnN 3aay.
Pemenne DopmyIMpOBaTh ONPEACICHUS CUHYCA,
IIPSIMOYTOJIBHBIX KOCHHYCa, TAHT€HCA U KOTAaHI'€HCA OCTPOro
TPEYTOJIbHUKOB. yIJ1a IpsIMOYTOJIbHOTO TPEYTOJIbHUKA,
3aIUCBIBAaTh TPUTOHOMETPUYECKHE (HOPMYIIBI,
BBIPAXKAIOIINE CBA3b MEKIY
TPUTOHOMETPUYECKUMHU (DYHKIIHUSMHU OFHOTO
Y TOT'O )K€ YIJIa, BBIBOJAUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO, HAXOAUTH
TpUrOHOMETpUYeckue HyHKIUHU yriaoB 30°,
45°, 60°.
[TpumMeHsATh TpUTOHOMETPUYECKHE (DYHKIIUN
OCTPOTO yIJIa MPSIMOYTOJILHOTO TPEYTOJIbHUKA
IIPU PEILICHUN 3ajay.
HaxonnuTe HEM3BECTHBIE JIIEMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
Pemate npsiMOyTroibHbIE TPEYTOIbHHUKH.
Mmuoroyroasum | 12 [TonsTns @®ponTanp | OnuckiBaTh MHOTOYTOJIBHUK, €70 3JIEMEHTHI;
ku. [lnomann MHOTOYTOJIbHUKA, Has BBIIYKJIbIE ¥ HEBBIITYKJIBIE MHOTOYTOJIbHUKH.
MHOTOYT'0JIbHH PaBHOBEIUKUX Konnextus | M300paxkaTte 1 HAXOAUTH HA PUCYHKaX
Ka MHOTOYTOJIbHUKOB U | Has MHOTOYTOJIbHUK M €70 JIEMEHTHI;
IJIOIATN I'pynmnoBast | MHOrOYroJIbHUK, BIMCAHHBII B OKPY>KHOCTb,
MHOT'OYTOJIbHUKA. [Tapnas Y MHOTOYT'OJIbHUK, OITMCAHHBIN OKOJIO
ITmomann NuauBuny | OKpyKHOCTH.
IIPSIMOYTOJIbHUKA, aJbHas DopMynHpOBATh ONPENEICHNSI BIMCAHHOTO U
napajuieJorpaMma, ONKMCAHHOTO MHOT'OYT'OJIbHUKOB.
TPEYTrOJIbHUKA, Jloka3pIBaTh TEOPEMY O CyMME YIJIOB
Tpaneuuy. . BBIIYKJIOTO N-YTOJIbHUKA.

[TosicHATB, YTO Takoe IIIOIIAb
MHOTOYTOJIbHHKA.

DopMyIHpOBaTh ONPEAETICHUS TUIOIAAN
MHOT'OYTOJIbHUKA, PABHOBEJINKHUX
MHOT'OYTOJIbHUKOB; OCHOBHBIE CBOMCTBA
IUIOIAAX MHOTOYTOJIbHUKA.

Jloka3bpIBaTh TEOPEMY O IJIOIIATN




pSMOYTOJIbHUKA.
HaxoauTp rutomane npsiMoyroibHUKa.
Pacnio3naBaTth paBHOBEJIMKHUE
MHOTOYTOJIbHUKH.

Jloka3bIBaTh TEOPEMY O ILIOIIAAN
napaJuienorpaMmma.

[TpumensaTs Gpopmyiy miomanu
napaJuienorpaMma pu pereHuy 3a1ayg.
Jloka3bIBaTh TEOPEMY O ILIOIIAAN
TPEYTOJIbHHKA.

[TpumensaTs Gpopmyiy miomanu
TPEYTroJIbHHKA TP PELICHUH 3a1aq
JlokaspIBaTh TEOpEMY O IJIOIIATN TPATICIIUH.
[IpumensaTs hopMyiTy IO TPATICUH
IpU PELICHUH 3a/1a4.

IToBTOpPEHUE.
Pemienne 3agau

®poHTaTH
Has
Komnextus
Has
I'pynnoBas
[Tapnas
105910%:7%910%
ajbHas

PacriozHaBaTh U CTPOUTH YETBIPEXYTOJIBHUK,
napaiesiorpaMM, PSIMOYTOJIbHUK, pOMO,
KBaJpaT U UX DJIEMEHTBI, CPEIHIOIO JTMHHIO
TPEYTOJIbHUKA, TPAIIELUIO U €€ 3JIEMEHTHI,
LIEHTPAJIbHBIC U BIIMCaHHBIE yIIIbl. Pemars
3a/1a4ud Ha HaXOXJIEHUE 3JIEMEHTOB
4eThIPEXYroNbHUKA. [[pMMeHsTh cBONCTBA U
IpU3HAKU NapajuieorpaMma,
psSMOYTOJIbHUKA, poM0Oa, KBaJpaTa, CBOWCTBA
CpeHEN JJUMHUH TPEYTOJbHUKA, CBOMCTBO
CpEIHEN JIMHUM Tpaeliy, CBOMCTBA
PpaBHOOOKOH Tparnenuu, CBOWCTBO rpayCHON
MEPBI BIUCAHHOTO YIJIa, CBOMCTBO
BIIMCAHHBIX YTJIOB, ONUPAOLINXCS HA OJHY U
Ty %€ JIyTy, CBOMCTBO BIINCAHHOTO yIJIa,
ONMPAIOLIETOCS HA JUAMETP IIPU PEIICHUN
3a1a4. OnuChIBaTh OKPYKHOCTH OKOJIO
YeThIPEXYTrobHUKA. BIMChIBaTh OKPYKHOCTH
B YETBIPEXYTOJIBHHUK.

[Ipumensats Teopemy PDaneca u eé
0000111eH1Ee, TEOPEMY O IPONIOPLUOHATBHBIX
OTpEe3Kax, CBOMCTBA MEIUAH TPEYTOJIbHUKA U
OMCCeKTPUCH] TPEYTOIbHUKA, TPU3HAKU
10100 TPEYTrOJIbHUKOB IIPH PEIICHNN 3a/1au.
[TpyuMeHATH COOTHOLIEHUS,
YCTaHABJIMBAIOIIUE CBSI3b MEXJy 3JIEMEHTAMHU
IPSIMOYTOJIbHUKA U MTPOEKIMUSMH KaT€TOB Ha
THIIOTEHY3Y, Teopemy Iludaropa,
TPUTOHOMETpUYECKHE (PYHKIIUU OCTPOro yIia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA ITPU
pemeHnu 3anad. Pemars npsmMoyroiabHbie
TPEYTOJIbHUKH.

[TpumeHsTH (hOpMyIIBI IIIOIIAIH
napajuiesiorpaMma, Iioniain TpeyrojJbHUKa,
TUIONIA/IM TPANIELMU IPU PEIIESHUH 3a4a4.

HUroro
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BO MIOHATUSA OpraHus
4aco anuu
B y4e0HO
71
NesATenb
HOCTHU
Pemenne 17 TpeyroiabHUKH. ®ponta | PopMyaMPOBATh ONPEIEICHUS CUHYCA,
TPEyroJbHUKOB CuHyc, KOCUHYC, JIbHAs KOCHHYCa, TAHT€HCAa, KOTaHTeHca yria ot 0°
TaHreHc, koranrenc | Komnekr | 1o 180°. ®opmynupoBath U pa3bsiCHATH
OCTpOTro yria VBHAast OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO.
PSIMOYTOJIBHOTO I'pynmio | BeruucisaTe 3HaYeHHE TPUTOHOMETPUYECKON
TPEYroJbHUKA U Bas (GYHKIHMH yT7a 0 3HAYSHHUIO OHOM U3 ero
yrioB ot 0 go 180. [Mapuast | 3amaHHBIX (QYHKIWH.
DopMyIbl, NunuBu | @opMynupoBaTh U TIOKa3bIBATH TEOPEMY
CBS3BIBAIOLINE JyallbHa | KOCUHYCOB.
CHUHYC, KOCHHYC, o [IpumMeHATh TeOpeMy KOCUHYCOB MpH
TaHI'€HC, KOTAHT'€HC peLIeCHUH 3a1a4.
OJHOTO U TOI'O XK€ qDOpMyJII/IpOBaTL " 10Ka3bIBaTb TCOPEMY CHUHYCOB.
yFJIa. PCIHCHI/IG 3anuceIBaTh U Z[OKa?)I)IBa}"I) (bOpMyﬂy paauyca
TpeerHBHI/IKOB. OHpr)KHOCTI/I, OIMMCAHHOM OKOJIO TPCYTOJIbHUKA.
PHMEHSTH TEOPEMY CHHYCOB U OpMyIly paanyca
Teopema cunycos u OKPY>XHOCTH, OTIHCAHHOM OKOJIO TPEYTOJbHUKA TIPH
TeopemMa KOCHHYCOB. peleHnH 3a/au.
Pemate TpeyronbHUKH.
3anuchIBaTh U JI0Ka3bIBaTh POPMYITY IS
HAaxXO0XICHUs IUIOIIA/IA TPEYTOJIbHUKA.
[TpumensTh popmyIty ISl HAXOXKISHUS
IJIOIIAY TPEYTOJIbHUKA IIPU PEICHUU 33]1a4.
3anuceIBaTh U JOKa3bIBaTh (1)OpMyJ'Iy FepOHa,
(bOpMyJ'H)I JJIA HAaXOXKIACHUSA TToIaA TPEYTroJIbHUKaA,
dbopMyITy TS HAXOKICHUS TUTOMIAId MHOTOYTOIbHUKA.
[IpumensaTH HOPMYIBI U HAXOKICHUS TUTOIIAIN
TPEYTroJIbHUKA U (bOpMyJ'Iy JUIS HAXOXKIACHUA TIJI01aan
MHOT'OYIr'OJIbHUKA ITPpU PEHICHUHN 3a1a4
IIpaBuibHbIE 10 MHOroyrojabHHUKH. ®ponta | PopMyIMPOBATh ONPEIEICHUE MPABUIBLHOTO
MHOIOYT0JIbHUKH [IpaBunbHbIE JIbHAs MHOT'OYT'OJIbHUKA.
MHOT'OYT'OJIbHUKU Komnekt | [ToACHATB, 4TO TaKOE LIEHTP ¥ HEHTPATbHbBIN
JnvHa OKpy>KHOCTH. | UBHas yTOJI TPaBUIILHOTO MHOTOYTOJIbHUKA.
Jnuna nyru I'pynmo | @opmynupoBaTh CBOMCTBA PABUIIBHOTO
OKPY>KHOCTH. Bas MHOT'OYT'OJIbHUKA.
Inomane [Tapnas | [loka3biBaTh CBOKCTBA MPaBUIIbHBIX
TPEYroJbHUKA. WNHnuBM | MHOTOYTOJIbHUKOB.
[Monarne mnomanu | nyanbHa | 3aNHMCHIBATH M JJOKA3BIBATh (DOPMYJIIBI IJISI
kpyra. [1nomane o HaxXO0XJI€HUsI paJuyCOB BIMCAHHON 1

CEeKTopa.
OTHomeHne
TI0IIA ek
MOJIOOHBIX GUTYD.

ONMCAHHOM OKPY>KHOCTEW NMPAaBUIIBHOTO
MHOT'OYTOJIbHHUKA.

[IpuMeHATH cBOKCTBA MPAaBUIIBHOTO
MHOT'OYTOJIbHUKA MPU PELLIEHUH 3a/1a4.
CTpouTh C MOMOIIBIO HUPKYJIIS U TUHEUKHU
IIPaBWIBHBIE TPEYTOJIBHUK,
YETBIPEXYTOJIBHUK, IIIECTUYTOJIBHUK.

3anuchIBaTh U PazbACHATH (OPMYIIBI JUTHHBI
OKPY>KHOCTH, JUIMHBI yTH OKPY’KHOCTH.

[IpumensaTH HOPMYITy IUIMHBEI OKPY>KHOCTH, HOpMYyITy
JUIHBI IyTH OKPYKHOCTH, (POpMyJTy IUIOIIAIN KpyTa,
(opMyITy TUIONIA M CEKTOpa IIPU PeIICHNH 3aad. TIPH




PpCUICHUH 3a4a4.

JdexapToBbl 12 dopmyna ®ponra | OnuckIBaTh NPSIMOYTOJIBHYIO CUCTEMY
KOOPAHHATBI HA pPacCTOSHUS MEXAY | JIbHAs KOOpAMHAT. 3alIUChIBaTh U JOKa3bIBaTh
IVIOCKOCTH JByMsI TOYKaMHU. Komnext | popMysbl paccTosSHUS MEXKAY IByMs
Koopaunatst WBHAas TOYKaMHU, KOOPIAUHAT CEPEIUHBI OTPE3KA.
cepeaunsl otpe3ka. | ['pynmo | IIpuMeHATs GOpMYIIBI PACCTOSTHHUS MEXTY
VYpaBHenue purypsl. | Bas JBYMS TOUKaMU, KOOPJAMHAT CEPEINHbI
YpaBHEHME [TapHass | oTpe3ka IIpu peLICHUH 3a/1a4.
OKPY>KHOCTH U NunuBu | @opMmynupoBarh ONpeNeeHUE YPaBHEHUS
psIMOM. YIIIOBON nyanbHa | purypsl. BeIBOOUTE ypaBHEHHE OKPYKHOCTH.
k03 punrent 1 Hcnonb3oBaTh ypaBHEHHUE OKPYKHOCTHU ITPU
IIPSIMOM. peLIeHNUH 3a1a4.
BriBoauTh 00111€€ YpaBHEHHE MPSMOH.
Hcnonb3oBark ypaBHEHHE NPSAMOU IIPU
pELIEeHNH 3a1a4.
®opMyIUpOBaTH HEOOXOAUMOE U
JIOCTATOYHOE YCIOBHUS MapaJUIEIbHOCTH ABYX
psAMBIX. BBIBOAUTH YypaBHEHME NIPSMOU C
yIJI0BbIM KO3 durueHToM. /[oka3piBaTh
HEOOXOIMMOE U IOCTaTOYHOE YCIIOBHE
NapaJUyIEIbHOCTH BYX IIPSAMBIX.
Hcnonb3oBaTh ypaBHEHHE NPSIMOM C YIVIOBBIM
K02 (HUIIMEHTOM NIPH PEIICHUH 3a]1a4.
BekTopsl 13 ITougarue ®poHTa OnucelBaTh MOHATUS BEKTOPHBIX U CKATAPHBIX
secropa, Mo | mnan | S e e ot
(IUH/IHa) BeKTOp a. KOHHGKT KOHI.:])IBI:[IieagHBIX BeK]E)I;)HOB, paBHLIXH;ICKTOPOB;F:J];OﬁCTBa
PaBHbBIE BEKTOPBHI. WBHAas DABHBIX BEKTOPOB.
KomnneapHusie I'pynmo | Pemars 3anaum, HCIONB3ys IOHATHE BEKTOPA.
BeKTOpI,I_ Bas (I)OpMyJ'H/IpOBaTB OMPEACIICHUE KOOPANHAT BEKTOPA,
KOOpl[I/IHaTI)I HapHaSI CBOUCTBA KOOpAMHAT paBHBIX BEKTOPOB.
Bextopa. Croxenue | VHmusu ﬁ[;};irs;:am TEOpPEMY O HAXOKICHUH KOOPIUHAT
W BBIYUTAHUC I[yaHI)Ha OHpeﬂeJ’IﬂTb KOOpAWHATBI BEKTOPA, 3aIaHHOTO
BCKTOPOB. A KOOpJMHATaMM €ro Ha4yajla ¥ KOHIIa; CPaBHUBATh
VYMHOXKEeHHEe BEKTOpBI, 33JJaHHbIE KOOPJIMHATAMHU; HAXOIUTh MOYJIb
BeKTOpa Ha 4YUCJIO. BCKTOpA, 3aJaHHOI'0 KOOPpJAWHATAMMU.
CKalspHOE (DOpMYJII/IpOBa:l:L OIIpEIEICHUS CYMMBI
NpOM3BE/IEHHE BEKTOPOB; CBOMCTBA CIIOKEHHS BEKTOPOB,
BexTopoB. Kocumyc KOOpAMHAT BEKTOpPA CYMMBI JBYX BEKTOPOB.
yITIa MEKTY JBYMS Jloka3pIBaTh TEOPEMY O KOOPAMHATAX CyMMBI
BEKTOPAMHU. BCKTOPOB.

[IpumeHsTh paBUIia TPEYTOJbHUKA U
napajuiesiorpaMmma Jyist CJI0KEHHsI BEKTOPOB,
MIPUMEHSATH CBOICTBA CJIOXKEHUS BEKTOPOB,
IIPABHJIO CJIOKEHHSI BEKTOPOB, 3aJaHHBIX
KOOpJIMHATAMH IIPU PEIICHUH 3a/1au.
@DopMynMpoBaTh ONPENEIEHHS PA3HOCTH
BEKTOPOB, POTUBOIOJIOKHBIX BEKTOPOB;
CBOMCTBA KOOPJIMHAT BEKTOPA Pa3HOCTH JBYX
BEKTOPOB. Jl0Ka3bIBaTh TEOpEMY O
KOOPJIMHATaX pa3HOCTU BEKTOPOB.
[TpuMeHsITh MpaBUIIO Pa3HOCTH BEKTOPOB,
IIPABWJIO BBIYUTAHMSI BEKTOPOB, 3aJaHHBIX
KOOpJIMHATAMH IIPH PEIICHUH 3a/1au.
IIpuMeHsTh IpaBUIIa TPEYTOJBHUKA U
napajuiesorpaMmma Juisi CJI0KeHHsI BEKTOPOB,




CBOMCTBA CJIOXKEHHS] BEKTOPOB, MTPABUJIIO
CJIO’KEHUSI BEKTOPOB, 3a/IaHHBIX
KOOpAMHATAMM, PABUIIO Pa3HOCTH BEKTOPOB,
MIPABUJIO BBIYUTAHUS BEKTOPOB, 3aJJaHHBIX
KOOpAMHATAMU MPU PEIICHUU 3a]1a4.
DopMyIHMpOBaTH OIpe/IeJICHUE YMHOKEHHUS
BEKTOpa Ha YKCII0; CBOMCTBA YMHOXKCHUS
BEKTOpa Ha uncio. J[oka3biBaTh TeopeMy 00
YCJIOBUH KOJUIMHEAPHOCTHU JIBYX BEKTOPOB.
YMHOXaTh BEKTOp Ha YHUCJIO; IPUMEHSITh
CBOWCTBO KOJUIMHEAPHBIX BEKTOPOB, IMPABUIIO
YMHOXEHHS BEKTOPa, 33 JaHHOTO
KOOpJIMHATAMU, HA YUCJI0, CBOMCTBA
YMHOXEHHS BEKTOpa HA YHUCJIO MIPU PEIICHUN
3ajau.

DopMynHMpoBaTh OIpeIeIeHUE CKAISIPHOTO
MPOU3BEICHUSI BEKTOPOB; CBOMCTBA
CKaJISIPHOTO MPOU3BEICHUS ABYX BEKTOPOB,
MEPICHINKYJSIPHBIX BEKTOPOB. /[0Ka3bIBaTh
TEOPEMBI O HAXOXKJICHUHU CKAISIPHOTO
MIPOU3BENICHUS JIBYX BEKTOPOB, 00 YCIOBHH
neprneHuKyasipHocTd. Haxoauts kocunyc
yIjia MeX1y ABYMs BEKTOpaMHU.

[IpumeHsTh yclioBUE NEePIEHANKYIIPHOCTH
JIBYX HEHYJIEBBIX BEKTOPOB H (HOpMYITy
CKaJISIPHOTO MPOU3BEICHUS ABYX BEKTOPOB,
3aaHHbIX KOOpAUHATAMU,; IIPUMCHATH
(dbopMyITy KOCHHYCA YIJia MEKJy BEKTOpPaMU,
CBOMCTBA CKAJISIPHOTO MPOU3BEICHUS
BEKTOPOB MPU PELICHUH 3a1a4.

I'eomeTpuueckue
npeoopazoBaHus

ITonsTue o
npeodpazoBaHUM
¢uryp. JIBmwkenue
burypsl. Bus

JBYOKEHUS (QUTYPBI:

napasieabHbIN
NEPEHOC, 0CeBas
CUMMETpUS,
HEHTpaIbHas
CUMMETpUS,
OBOPOT. PaBHBIE
burypsl.
T'omorerus.
[Tomobue duryp.

®poHTa
JIbHas
Komnexr
UBHAas
I'pymmio
Bas
[Tapnas
J%0801070:Y5
JyaJIbHA
o

[TpuBoanTH NPUMEPHI TPe0Opa3oBaHus HUTYD.
OnuceIBaTh Mpeodpa3zoBaHne QUTYpP — MapaIeTHHEIH
nepeHoc. GopMyIpoBaTh ONpeNeNCHIS ABHKCHUS;
paBHBIX (GUTYp; CBOMCTBA IBIKCHHS, TApaUICIBHOTO
nepeHoca. Jloka3pIBaTh TEOPEMBI O CBOMCTBAX
Hapajjie’bHOro IepeHoca.

Crpouth 00pa3bl 1 mpoodpassl Guryp npu
HapajjieIbHOM IIepeHoce.

[IpuMeHATH NOHATHE MapaJLIEILHOTO
IIEPEHOCAa U CBOWCTBA NAapaJUIEIBLHOTO
IepeHoca IpU pPeIIeHUH 3aad.

OmnuceiBath npeodpazoBaHue GUryp — ocenas
cummeTpus. opMyIupoBaTh ONpPENEICHUS
TOYEK, CAMMETPUYHBIX OTHOCUTEIBHO
pSMOii; pUTYpBI, UMEIOIIEeN 0Ch CHMMETPHH;
CBOMCTBa 0CEBOM cuMMeTpuu. JloKa3pIBaTh
TEOPEMY O CBOMCTBE OCEBOM CUMMETPHH.
BBINOTHATE MOCTPOEHHUS C IOMOILBIO OCEBOM
CUMMETPUHU.

IIpyuMeHATh MOHATHE OCEBON CHMMETPHUH U
CBOMCTBO OCEBOM CUMMETPUH IIPU PELICHUN
3ajad.

OmnwuceiBath peodpazoBanue GuUryp —
LEHTpalbHas cuMMeTpus. @opMyImpoBaTh
OTIpE/IETICHUS TOUEK, CAMMETPUYHBIX
OTHOCHUTEJIBHO TOYKH; (PUrYpbl, UMEIOLIeH




LIEHTP CUMMETPUH; CBOMCTBO LICHTPAJIbHOM
cumMMeTpuu. Jloka3pIBaTh TEOpEMY O
CBOMCTBE LIEHTPAJILHON CUMMETPUH.
BBINOIHATE NOCTPOEHHUS ¢ IOMOILBIO
LEHTpaIbHOU cuMmmeTpun. [IpuMeHsTh
MOHATHE LEHTPAIBLHOU CUMMETPHUH U
CBOMCTBO IIEHTPAJIbHONW CUMMETPUH IIPU
pellIeHnN 3a1ay4.

OmnuceiBath npeodpazoBanue Guryp —
110BOpOT. POpPMyIMPOBaATh U JOKa3bIBATh
TEOpEMyY O CBOWMCTBE ITOBOPOTA.

BBINOIHATE NOCTPOEHHUS ¢ IOMOILBIO
noBoporta. [IpuMeHsATh NOoHATHE TOBOPOTA U
CBOMCTBO IIOBOPOTA IPU PELICHUM 3a/1a4.
OmnwuceiBath npeodpazoBanus GUryp —
romoTerus, nojgooue. opMyapoBarh
orpeesieHne MoJ00HbBIX (PUTYD; CBOMCTBO
romoreTuu. /loka3pIBaTh TEOPEMBI O CBOMCTBE
TOMOTETUH, 00 OTHOIICHUH ILIOIIAACH
MOJJOOHBIX TPEYTOIBbHUKOB.

Ctpouts ¢urypy, roMOTETHUHYIO TaHHOMH, C
3aJJaHHBIM KO3()(PUIIUEHTOM FOMOTETHUH.
[IpyMeHsITh MOHATHS TOMOTETUU U IOA00US
(GuUryp M Ux cBOiCTBa P pelICHUH 3a/1a4.

IToBTOpEeHuUe

®poHTa
JIbHAs
Komnexr
UBHAas
I'pymmio
Bas
[Tapnas
J%0801070:Y5
JyaJIbHA
o

BpranciisaTe 3Hau€HHE TPUTOHOMETPUYECKOU
(YHKIIMY yTJ1a 110 3HAYSHUIO OJTHOM U3 ero
3aaHHbIX QyHKIUH. [IpuMeHsaTs Teopemy
KOCHHYCOB, TEOPEMY CHHYCOB U (hOpPMYITy
paauyca OKpyXKHOCTH, OITMCAHHOMN OKOJIO
TpEeyrojbHUKA, (POPMYJIBI TSI HAXOXKIACHUS
IJIOIIAIU TPEYTOIbHUKA U (hOPMYITY JJIs
HaXOKJICHUS TUTOIIA I MHOTOYTOJIbHUKA TIPU
peleHnu 3a1a4. Pemars TpeyroJbHUKH.
[IpuMeHsATh CBOMCTBA MPABUIBLHOTO
MHOTOYTOJHHUKA, (OPMYITy JITHHBI
OKPYXHOCTH, GOPMYITy JITUHBI TyTH
OKPYKHOCTH, (pOpMyITy IIIOMAAH KPyTa,
dhopMyITy TUTOIIAAM CEKTOpa IIPH PelIeHUN
3aj1a4.

[TpumeHAThs GOpMYIIBI PACCTOSHHS MEXKTY
JIByMSI TOUKaMH, KOOPJIMHAT CEPEIUHbI
OTpe3Ka MpH pelIeHnu 3aaad. Mcrnonbs3oBarh
YpPaBHEHUE OKPY>KHOCTH, YPABHEHHE MPSIMOM,
ypaBHEHUE MPSMOU C YIIIOBBIM

K02 PHUIIMEHTOM TIpH PEIICHUN 3a]1ad.
Pemrare 3a7aun, HCTIOJB3YsI MOHSITHE BEKTOPA.
OrnpenensiTb KOOPAMHATHI BEKTOPA, 3aJaHHOTO
KOOpJIMHATAMU €r0 Hayaja ¥ KOHIa;
CpaBHHMBATh BEKTOPHI, 33/ IaHHBIE
KOOpJIMHATAMU; HaXOJIUTh MOJTYJIb BEKTOPA,
3aJIJaHHOTO KOOPJIMHATAMHU, CKJIJIbIBATh U
BBIYMTATh BEKTOPA, YMHOKATh BEKTOpP HA
YUCJI0, HAXOAUTh CKAISIPHOE MPOU3BEICHUE
BEKTOPOB.




Ctpoutb 00pa3sl 1 pooOpassl GUryp npu
napauIeIbHOM TepeHoce. BrmomHsaTh
MIOCTPOEHUS C MTOMOIIBIO OCEBOI CUMMETPHH,
HEHTPAIBHON CUMMETPHH, TIOBOPOTA.
Ctpouts ¢urypy, roMOTETHUHYIO TaHHOMH, C
3aJaHHBIM KO3((UINECHTOM TOMOTETHH.
[TpuMeHATH U3ydeHHBIE ONPEACTICHHS,
TeopeMbl ¥ (POPMYJIBI K PEIICHUIO 3a/1a4.

TEMATUYECKOE IIJIAHUPOBAHUE
7 kJy1acc
Homep
ypoka
Copep:xanne yueOHOTo
MarepuaJia
Ilnan

dDakT
Tnaga 1
IIpocreiilmne reomerpunyeckune purypbl u ux cpoiicrpal3u

1
Touku u npsimele

2
OTpe30K U ero JIuHa

3
OTpe3ok u ero JuIMHa

4
JIyu. Yron. U3mepenue yriioB

5
Jlyu. Yron. 3smepeHue yrioB

6
JIyu. Yron. smepenue yrnos

7
CMexHbIe 1 BEpTUKAIbHBIE YTIIBI

8

CMexHbIC U BCPTUKAJIbHBIC YTJIbL




CMexHbIC U BCPTUKAJIbHBIC YTJIbL

10
[lepnienauKyISIpHBIE TIPSIMBIC

11
AKCHOMBI

12
[ToBTOpEHUE U cUCTeMaTH3aIMsl Y4eOHOrO MaTepuaa

13

Kourposnsaast padora Ne 1 mo teme «IIpocreiine reomerpudeckue (purypbl 1 MX CBOMCTBA »

I'nasa 2
TpeyroabHukn 184
18

14

PaBnBIC TpeyronpHUKH. BhicoTa, Mennana, OMCCEKTpHCca TPEYToIbHUKA

15
PaBHBIC TPECYTOJIbHUKH. BBICOTa, MEauaHa, 6HCC€KTpHCﬁ TPEYIroJIbHUKa

16
IlepBblil ¥ BTOpOI IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB

17
IlepBriif 1 BTOpOM NpHU3HAKK PABEHCTBA TPEYTOJIbHUKOB

18
IIepBblil ¥ BTOPOI IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB

19
IIepBblil ¥ BTOpOI pU3HAKN PABEHCTBA TPEYTOJbHUKOB

20
[IepBslit 1 BTOpOH MPHU3HAKKM paBEHCTBA TPEYTOJIBHUKOB

21
PaBHOOEIpEHHBII TPEYTONBHNK U €T0 CBOHCTBA

22

PaBHOOEIpEHHBIN TPEYTONBHUK U €T0 CBOWCTBA



23
PaBHOOEIpEHHBIN TPEYTONBHUK U €T0 CBOMCTBA

24
PaBHOOEIpEHHBIH TPEYTONBHUK U €T0 CBOHCTBA

25
[Ipu3Haku paBHOOEPEHHOTO TPEYTOJIbHUKA

26
[Ipu3Haku paBHOOEOPEHHOTO TPEYTOJbHHUKA

27
Tpetuil npu3HaK paBEeHCTBA TPEYTOJIbHUKOB

28
TpeTnii mpU3HAK paBEHCTBA TPEYTOJIbHUKOB

29
Teopemsl

30
[ToBropenue u cucremMaTn3anus y4eOHOro Marepuaa

31
KonrponbsHas padora Ne 2 1o Teme: « TpeyrojasHuKn»

I'nasa 3

[apanaeabHsle npsMbie. CyMMa yIiioB TpeyroJbHukal6q

32
ITapannensHbie TPsIMbIE

33
[Ipu3Haku napamienbHOCTH OPSIMBIX

34
IIpu3Haku napamieabHOCTH IPSIMBIX

35

CBoiicTBa MapauICJIbHBIX MPAMBIX



36

CBaoiicTBa mapayuIeIbHBIX MPSIMBIX

37
CBolicTBa MapayyieNnbHbIX OPSIMbBIX

38
CyMmMa yTIIOB TpeyrojJbHUKA

39
CyMMa yIIIoB TpeyrojJbHHUKa

40
CyMMa yTIIOB TpeyroJbHUKA

41
CymMa yTIioB TpeyrojJbpHUKa

42
IIpsiMOyronbHBIN TPEYrOJIBHUK

43
IIpsIMOYTrONBHBIN TPEYTOJIBHUK

44
CBoiicTBa IPSIMOYTOIBHOTO TPEYTOIbHUKA

45
CBoiicTBa MPSIMOYTOJILHOTO TPEYTOIbHHUKA

46

KonrposbHast pabota Ne 3 no meme «Ilapannenvusie npamote. Cymma y2inoe mpeyzoiboHUKa)

I'naga 4
Oxpy:kHOCTH U KpYT. 'eomeTpuyeckue mocrpoeHusilou
16
47
I'eomeTpuyeckoe MecTo Touek. OKpYy>KHOCTb U KPYyT
48

I'eomerpryeckoe MecTo Todek. OKPY>KHOCTD U KPyT



49
Hexkotopsie coiicTBa okpyxHOCTH. KacarenbHas K OKpY>KHOCTH

50
Hexotopsie cBoiicTBa okpykHOCTH. KacaTenbHast K OKpY>KHOCTH

51
Hexkotopslie cBoiicTBa OKpyxHOCTU. KacaTenbHas K OKpy>XKHOCTHU

52
OnucaHHas ¥ BIHMCaHHAS OKPY>KHOCTH TPEYTOJIbHUKA

53
OnmcanHas ¥ BIMCAHHAS OKPYKHOCTH TPEYTOIbHHUKA

54
OmnucaHHas ¥ BIMCaHHAS OKPY>KHOCTH TPEYTOJIbHUKA

55
3aaun Ha MOCTPOCHHE

56
3agaun Ha MOCTPOCHUE

57
3a/1auu Ha MOCTPOCHHE

58

Meton TCOMETPHUYCCKUX MECT TOUCK B 3aJa4axX Ha IIOCTPOCHUE

59
MGTOH TCOMETPHUYCCKUX MECT TOUCK B 3a/la4aX HAa IIOCTPOCHUC

60
Merto/ reoMeTpUIECKUX MECT TOUYEK B 3ajjadax Ha IIOCTPOEHUE

61
HOBTOpeHI/Ie 1 CUCTEMATHU3 Al yqeGHoro MaTepuajia

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

O06001eHe U cucTeMATH3AUMS 3HAHUM yYyalmuxcsiSy



63
VYnpaxxHeHus 1715 MOBTOPEHHUS Kypcea 7 Kiacca

64
YnpaxkxHeHus AJis HOBTOPEHUS Kypca 7 Kiacca

65
YrnpaxkHeHus 1)1l HIOBTOPEHUS Kypca 7 Kiacca

66
yl'[pa)KHCHI/Iﬂ AJI1 TOBTOPCHUA KypcCa 7 knacca

67
KonTponbsnas padora NeS mo teme «O0600111eHre M CHCTEMATH3AUMS 3HAHUI yUalIMXxcsi 3a Kypce 7 Kjaacca»

68
O06o0maromnuit ypox



8 kiacce

Ne IInan | dakr
Tema ypoka

YPOKa

IToBTOpenue kypca 7 kiaacca (34)

1 TpeyronbHuK. Buasl TpeyronpsHukoB. IIpu3Haku paBeHCTBA TPEYTrOJIbHHUKOB

2 [TapasuienbHble npsimble. [Ipu3Haku U CBOMCTBA

3 OKpyXHOCTb, KacaTelbHasi M ceKyllas. BrucaHHas, omucaHHas OKPYXHOCTHU
TPEYTOJIbHUKA, HEKOTOPbIE CBOWCTBA.

YeTbIpéxyroabHuKHu (234)

4 YeThIpEXYTOJIBHUK U €r0 3JIEMEHTHI.

5 [Tapannenorpamm. CBolCTBa apajuiesorpaMma

6 [Tapannenorpamm. CoiicTBa napajuiesorpaMma

7 [Ipu3Haku napajureaorpamma

8 IIpu3Haku napasmienorpamMma

9 [IpsimoyronsHUK. CBOMCTBA NPSIMOYTOJIBHUKA

10 [Ipu3HaKy IPsIMOYTOJIbHUKA

11 Pom6. CBoiicTBa pomba

12 [Tpuznaku pomba

13 Ksanpar

14 Koumponvnaa paboma Nel wna memy: «llapannenozpamm. Buowt
napannenozpamma’’

15 AHanu3 KOHTPOJIbHOW paboThl. CpeHsist TMHUS TPEYTOIbHUKA

16 CpenHsisi JMHUS TPEYTOJIbHUKA

17 Tpaneuus. Buasl Tpanenuu

18 Tpanenus. Bunpl Tpaneuun

19 CpenHsst TUHMS Tpaleluu

20 Pemenune 3anau no teme: « Tpanenus»

21 I{eHTpasibHBIE M BIIMCaHHBIE yIJIbl. VIX CBOMCTBA

22 [leHTpanpHble ¥ BOUCaHHbIEC yIubl. FIX CBOMCTBA

23 OnucaHHasi OKPY>KHOCTh Y€ThIPEXYTOJIbHUKA.

24 BrnucanHas OKpy’KHOCTb YETBIPEXYTOJIbHUKA

25 [Ipu3HaKk npUHAMIEKHOCTH YETBIPEX TOUEK OAHOU OKPYKHOCTHU

26 Konmponvnasn paooma Ne2 na memy «Bnucannaa u onucannas
okpyycnocmu. Tpaneyusa.»

IlonoOue TpeyrojbHUKOB (124)

27 AHanu3 KOHTpoJIbHOM paboThl. Teopema Dajieca

28 Teopema Daneca. Teopema 0 MPONOPIHUOHATBHBIX OTPE3KaX

29 Teopema Dasneca. Teopema 0 TPONOPIIMOHATIBHBIX OTPE3Kax

30 [Tono6HbIE TPEYTOIBHUKH

31 [lepBsiii mpu3HaK MOA0OMS TPEYTOIbHUKOB

32 CBOMCTBO IepeCEKAIOLINXCS XOpA, CBOMCTBO KacaTeJIbHOM U CEKyIIeH

33 Teopema Menenas, Teopema [Itonemes

34 Pemenue 3amaud o reme: «IlepBblil mpu3HaK MOA00US TPEYTOIEHUKOB)

35 Bropoii npusHak momobus TpeyroibHUKOB

36 Tpetuii npu3Hak 1000l TPEYTroJbHUKOB

37 [ToBTOpEeHME U cUCTeMaTH3alMs yUeOHOTro MaTepuasa

38 Konmponvnasa paooma Ne3 no meme: « Ilooodoue mpeyzoivnuros)

Penienne npsiMOyroJibHbIX TPeyrojibHuKOB(154)

39 AHaM3 KOHTPOJILHON paboThl. MeTpruyecKre COOTHOIICHUS B TPSIMOYTOJIBHOM
TPEYTOJIbHUKE

40 MeTrpuueckne COOTHOUIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE

41 MeTtpuyeckrue COOTHOUIEHHSI B IPSIMOYTOJIbHOM TPEYTOJIbHUKE




42 Teopema ITudaropa

43 Teopema [Tudaropa

44 [ToBTOpEHUE U cucTeMaTu3alMs y4eOHOro MaTepraia

45 Koumponvnaa paboma Ned no meme: «Mempuueckue cOOmHOUIEHUA 6
NPAMOY2016bHOM MPEY20TbHUKE)

46 AHann3 KOHTPOJIBbHOM paboThl. TpuroHomerpuueckue (GyHKIUH OCTPOTO yIja
MPSIMOYTOJILHOTO TPEYToJIbHUKA

47 TpuronomeTrpudeckne GyHKIIMUA OCTPOTO YIJIa IPSIMOYTOJIbHOTO TPEYTroJIbHUKA

48 OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO. DOPMYJIbI TPUBEICHHUS.

49 PemieHne npsiMOyrobHBIX TPEYTOJIbHUKOB

50 Perienrie npsiMOyroJabHBIX TPEYTOIHHUKOB

51 PemeHne nmpsiMOyronbHbIX TPEYTOJIbHUKOB

52 [ToBTOpeHME U cUCTeMaTH3alMs yUeOHOTro MaTepuasia

53 Konmponvnaa paboma Ne5 no meme: «Pewenue nPAMOY20/1bHBIX
mpey2oibHUKO8»

MHuoroyroabHuku. Ilomanas MHOroyrojabuuka(12y4)

54 AHanu3  KOHTpoNbHOM  paboTel.  MHoroyrompHuku. CyMMa  yIjioB
MHOTOYTOJIbHHKA.

55 [ToHsiTHE MyIOLAAM MHOTOYTOJIbHUKA. 1111011181 MHOTOYTOJIbHUKA.

56 [Lmomane napannenorpamMmma

57 Inomane napanienorpamMmma

58 [1nomaap TpeyroibHUKA

59 [1nomaas TpeyrojbHUKA

60 [Inouaap TpeyroibHUKA

61 [Inomane Tpanenuu

62 [Tnomane Tpanenuu

63 [Inomaap Tpanenuu

64 [ToBTOpEHNE M cucTeMaTH3aIKs Y4eOHOTO MaTepuasa

65 Konumponvnas paboma N6 no meme: «llnowadu uemvipexyzoiboHuKos)

IloBTOpenue Kypca 8 kiaacca (34)

66 UYetbIpexyroibHUKU.. Bujpl, cBOWCTBA, IPU3HAKU

67 [Ton06HbBIE TPEYTOIBHUKH.

68 Merpuueckne cooTHOmEHUs. PenieHne npsiMoyroJIbHbIX TPEYTOJIbHUKOB




9 kjaacc

Ne
YpPOKa

Tema ypoka

IInan

dakr

IToBTOpenue kypca 7-8 kiacca (34)

1

TpeyronbHuk. Buasl TpeyronbHukoB. [IpusHaku paBeHcTBa U monoOus
TPEYTOJIbHUKOB

2 UYerbipexyronbHukd. Bunpel uersipexyroiabHukoB. CBOHCTBA U NpPU3HAKU.
DopMyJIbI IUIOLIANEH.

3 OKpy>XHOCTb, KacarenbHas U ceKymas. [Ipu3Haku u cBoiicTBa

Pemenne TpeyronbHuKOB (144)

4 Tpuronomerpuueckue ¢Gyakuuu yriaa ot 0° go 180°

5 Tpuronomerpudeckue pynkmuu yriaa ot 0° go 180°

6 TeopeMa KOCHHYCOB

7 Teopema KOCUHYCOB

8 TeopeMa KOCHHYCOB

9 Teopema CUHYCOB

10 Teopema cuHyCOB

11 Penienue TpeyroibHUKOB

12 Pemenne TpeyrojabHUKOB

13 PopMyIibl 17151 HAXO0XKIEHUS IUIOMIAIU TPEYTOJIbHUKA

14 DopMYJIbI 1711 HAXOKJICHHSI TUIOIIAIH TPEYTOJIbHUKA

15 DopMyJIbl 111 HAXOXKACHUS IJIOIIAAN TPEYrOIbHUKA

16 IToBTOpEeHNE M cucTeMaTH3alks Y4eOHOTO MaTepuasa

17 Koumponvnas paboma Nel no meme: « Pewrenue mpey2o1oHUK06»

IIpaBuiabHbIe MHOTOYT0JILHUKH(104)

18 AHaIn3 KOHTPOJIbHOU paboThl. [IpaBuiibHbIE MHOTOYTOJIBHUKH

19 [IpaBuiibHBIE MHOTOYTOJIBHUKH. CBONCTBA.

20 [IpaBriibHBIE MHOTOYTOJIbHUKH. CBOWCTBA.

21 [IpaBuiibHbIE MHOTOYTOJIbHUKH. CBOMCTBA.

22 JlmuHa OKpy>XKHOCTH

23 JU1MHa OKpY>KHOCTH

24 [Lmomane kpyra

25 Imomane kpyra

26 [ToBTOpeHME U cUCTeMaTH3alMs yUeOHOTo MaTepuasia

27 Konmponvnasa paooma Ne2 no meme «Illpasuibrvle MHO20y2016HUKUY

JexapToBbl KoopauHaTsl (124)

28 AHanu3 KOHTPOIBHOW paboThl. PaccTosHume Mexay JOByMs TOUYKAMU C
3aJIaHHBIMH KOOPJIMHATaMH.

29 Paccrosinue mMexay JBYMsS TOUKaMHU C 33JaHHBIMU KoopauHatamu. KoopauHaTbl
CepeIHbl OTpe3Ka

30 PaccrosiHue Mexay JBYMS TOUKaMHU C 3aJaHHBIMU KoopauHaTtamMu. KoopauHaTbl
CepeIrHbl OTpe3Ka

31 YpaBHeHue GUrypol

32 YpaBHEHUE OKPYKHOCTU

33 YpaBHEHHE OKPYKHOCTHU

34 YpaBHeHHE NIPAMOU

35 YpaBHeHHe NpsiMOi

36 YroBoi KO3 GHUIMEHT NPsIMOI

37 YroBoit korhdunreHT npsMon

38 [ToBTOpeHHE U cUCTeMaTH3aIMs yUeOHOTO MaTepuasa

39 Konmponvnasa paooma Ne3 no meme: « /lekapmoevl KoopouHamuwl)

BekTopni(134)




40 AHanu3 KOHTposabHOU padoThl. [ToHsTHE BEKTOpa

41 KooprHatel BekTopa

42 CrnoxeHne BEKTOpOB

43 Cnio)xeHHue BEKTOPOB

44 Brruntanue BEKTOPOB

45 BelunTaHue BEKTOPOB

46 YMHOKEHHE BEKTOpa Ha YUCJIIO

47 YMHOKEHHE BEKTOpa Ha YUCJIIO

48 CxkansipHO€ TPOU3BEIEHUE BEKTOPOB

49 CkaJisipHO€ ITPOU3BEIEHUE BEKTOPOB

50 CkanisipHO€ ITPOU3BEIEHUE BEKTOPOB

51 [ToBTOpEeHNE M cucTeMaTH3alKs Y4eOHOTO MaTepuasa
52 Koumponvnas paboma No4 no meme: «Bexmopur)
I'eomeTpuueckne npeodpazoBanusi(S4)

53 AHanu3 KOHTPOJIbHOU padoThl. /IBxkeHHe (nepeMenieHne) Gurypsl
54 [TapaynenbHblil nepeHoc. OceBas cummeTpus, LleHTpanpHas cuMMeTpusl.
55 [ToBopoT

56 T'omorerus. [logobue duryp.

57 [TpakTrueckas paboTa 1o NOCTPOCHUIO BCEX BUIOB JIBUKCHHUSI
Pemenue 3agau Bropoii yactu OI'3(94)

58 Pa3bop u pemenne nporotunos 3axaun Ne24 OI'D

59 Pa360p u pemenue nporotunos 3agaun Ne24 OI'D

60 Paz6op u pemenune nporoturnoB 3agauu Ne24 OI'D

61 Permenue npoToTHUIIOB 3a/1a4M Ha T0Ka3aTebCcTBO (Ne25)
62 Pelienue mpoToTUNOB 3a7a4u Ha A0Ka3aTesbCTBO (Ne25)
63 Pemenue npoToTHUITOB 3a/1a4M Ha JT0Ka3aTebCcTBO (Ne25)
64 Pazbop u pemenue nmporoTurioB 3anadu Ne26 OI'D

65 Pa3bop u pemenne npototunos 3agaun Ne26 OI'D

66 Pa360p u pemenue nporotunos 3agaun Ne26 OI'D

67 HTorosoe nopTopenne

68 HTorosoe noBropenme




CucreMa OLeHKH IUIAHUPYEMBIX Pe3yJbTATOB
JI71s1 OLIEHKU TJIaHUPYEMBIX PE3YyIbTaTOB TAHHOW MPOrpaMMO MPEyCMOTPEHO UCTIOIb30BAHUE:
® BOIPOCOB M 33JaHUN I CAMOCTOSITEILHOM MTOATOTOBKY;
®  3aJaHWH A1 ITOJTOTOBKH K HTOTOBOM aTTECTAINH;

® TECTOBBIX 3aJaHUsA JUIsI CAMOKOHTPOJIS;
Buibl KOHTpOJIA U pe3yIbTaTOB O0yUEHHS
1 Tekymuii KOHTPOIb

2 TemaTuueckuil KOHTPOJIb

3 UTOroBslil KOHTPOJIb
Mertozbl U pOPMBI OpraHU3aLUU KOHTPOJIIS
1 VYcrasiii onpoc.

2 Mononoruueckas ¢popma yCTHOTO OTBETA.
3 IIuceMeHHBII onpoc:

a MaremarnuecKkuil JUKTaHT;

b CamocrosTenpHas padoTa;

¢ Konrponbhas pabora.
Oc00eHHOCTH KOHTPOJISI M OLEHKH 10 MATeMATHKe

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

[TucbmMeHHBIe pabOTHl MOKHO MPOBOJUTH B BHUJI€ TECTOBBIX WIIM CAMOCTOSTENBHBIX paboT Ha Oymare
Bpewmsi paboThl B 3aBUCUMOCTH OT CIOKHOCTH padoThl 5-10 umu 15-20 munyT ypoka. [Ipum 3TOM BO3MOXKHO
BBEJICHUE OLICHKH «3a 00Iee BIEeYaATIICHHE OT MUCbMEHHON paboTh (aKKypaTHOCTb, ICTETHKA, YUCTOTA, U T.JI.
). OTa OTMETKa JONOJHUTENbHAS U B )KypHaJl BBIHOCUTCS T10 JKEIaHUIO PeOEHKA.

HTOroBbIif KOHTPOJIH IPOBOAUTCS B OPME KOHTPOJIBHBIX pabOT MpakTHYecKoro tuna. B atux pabdorax ¢
Hayaja OTIENBbHO OLEHUBACTCS BBINOJHEHHE KaXAOTrO 3alaHudA, a 3aT€M BBOAUTCS MTOrosas orMerka. [Ipm
9TOM HWTOTOBas OTMETKa SIBISIETCA HE CPEIHMM OajyloM, a OMNpeNeNsieTcsl ¢ YYeTOM TeX BHJOB 3aJlaHUH,
KOTOpBIE /17151 JaHHOH paboThI SIBISIOTCSI OCHOBHBIMH.

OneHka 0TBETOB y4aluxcst
Onenka — 3TO onpeAeIeHue CTEIEHH YCBOCHUS yJalllMMKCs 3HaHUM, YMEHUMN, HABBIKOB B COOTBETCTBUH
¢ TpeOOBaHUSAMU rOCYJAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIApPTa.
1. YCTHBII OTBET OLICHUBAETCS OTMETKOM «5», €CIIU y4aluiics:

® [IOJIHO PacKpbUI COZIEpKaHHE MaTepHaja B 00beMe, MPeTyCMOTPEHHOM ITPOrpaMMOi M yUeOHUKOM;

®  U3JO0XKWI Marepuall TPaMOTHBIM SI3BIKOM B OIPEIECIICHHOM JOIMYECKOH IOCJIEN0BATENBHOCTH, TOYHO
HCIOJIB3Ysl CIIEHUAIbHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

®  MPaBWIHHO BBHIMOJHWI PUCYHKH, YEPTEKH, TPApUKH, COMyTCTBYIOIIUE OTBETY;

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

® [POJEMOHCTPUPOBAJ YCBOCHHE paHEe M3yYEHHBIX COIMYTCTBYIOUIMX BOIPOCOB, CHOPMHPOBAHHOCTH U
YCTOMYHMBOCTB UCIOJIb3YyEMBIX IIPH OTBETE YMEHHUN U HABBIKOB;

® OTBEYAJ CAMOCTOSTENIHO 0€3 HaBOAALIMX BOIPOCOB YUUTENS;

® BO3MOXHBI O/IHA-JIBE HETOYHOCTU IPH OCBELIEHUH BTOPOCTENEHHBIX BONPOCOB MM B PHUCYHKAX,

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

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



® JlomyIlIEHBI OmMOKa WM Oojee ABYX HEIOYETOB NPH OCBEIIEHUH BTOPOCTEIICHHBIX BOIPOCOB HIIHU B
PUCYHKaX, yepTexax U T.J., JIETKO UCIPABICHHBIX 110 3aMEUYAHUIO YUUTEIS.
3. OT™MeTKa «3» CTaBUTCA B CACAYIOIIMX CIyYasx:
® HENOJHO WIM HENOCJIEI0BAaTEIbHO PACKPHITO COAEPKAHUE MaTepHualla, HO I0Ka3aHo 00llee OHUMaHHUe
BOIIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHMS, JOCTATOUHBIE JUIS JalbHENIIEr0 YCBOEHHUs IPOrPAMMHOIO
MaTepuana,;
®  JMeEJKCh 3aTPyJHEHUS WM JOIYILEHbl OULIMOKY B OIIpEAeICHUH TOHATUH, HCII0Ib30BaHUH CHIEIIMAIbHON
TEPMHUHOJIOTUHY, 4YepTeXkaX, BbIKJIAJKaX, HCHPABICHHBIE I0OCIE€ HECKOIbKUX HABOAALIMX BOIPOCOB
YUUTES;
®  yyauuiica He CrpaBWICS C IPUMEHEHHEM TEOPUH B HOBOM CUTYallMU MPH BBITOJHEHUU MPAKTUYECKOTO
3aJlaHusl, HO BBIIMOJIHUI 33JaHUsI 00513aTEIbHOIO YPOBHS CJIOKHOCTH I10 IaHHOU TeMe;
® [pu 3HAHUM TEOPETUYECKOro MaTepualia BbISBIEHA HEAOCTaTOYHAs C(HOPMUPOBAHHOCTh OCHOBHBIX
YMEHUH U HaBBIKOB.
OneHka KOHTPOJIbHBIX H CAMOCTOSITEJILHBIX MUCbMEHHBIX padoT
Onenka "5" craBuTCH, €CJIN YUCHUK:
®  BBINOJHMUI paboTy 0e3 OmMOOK 1 HETOUETOB B TPEOYyEMOM Ha «OTIMYHO» 00BEME;
®  JIOMyCTHJ HE OoJiee OHOTO HeJloyeTa B TpeOyeMOM Ha «OTIIMYHO» 00beME;
Ounenka "4" craBuTCsl, €CJIM YYCHHK BbINOJHHI PA0OTy NMOJTHOCTHIO, HO IONYCTHJI B Heil:
® He Oosiee 01HOM HETpyOOIt OMIMOKK U OJTHOTO HEZoYeTa B TpeOyeMOM Ha «OTIIMYHO» 00beMe;
* 1M He O6oJsiee TpexX HeJI0YETOB B TPeOYyeMOM Ha «OTIAMYHO» 0OBbEME.
Ounenka "3" craBuTCs, €CJIM YYCHHK NPABUJIbHO BBINOJHUJI He MeHee NMOJTOBUHBI pad0Thl WJIH
AOMYCTHJI:
* He Oosee ABYX IpyObIX OIMOOK B TpeOyeMOM Ha «OTIMYHO» 00bEME;
* uau He O6osee OHOM rpy0oii U OTHOM HETpyOOI OMMOKHA U OTHOTO HEJA0YETa,;
* uu He OoJiee IBYX-TPeX HETpyObIX OMIMOOK;
® M OHOW HErpy0Ooil OIMOKHU U TPEX HEAOUETOB;
® WU IPH OTCYTCTBUHU OUIMOOK, HO MPH HAIWYUH YETHIPEX-TISITH HEIOYETOB.
Kpurtepun BbicTaB/IeHUS OLICHOK 32 IPOBEPOYHbIE TECThI
1. Kputepun BbICTaBICHHUS OLIEHOK 33 TECT
* Bpems BbIIIOJHEHUS Pa0OTHI: HA YCMOTPEHHUE yUUTES.
* Omenka «5» - 100 — 90% npaBuiIbHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - menee 50%
MPaBUIBHBIX OTBETOB.



