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1. IlnanupyemMble pe3yJbTaTbl OCBOCHHS 3JIEKTHBHOI0 Kypca.

W3ydyenne reomMeTpuu MO AAHHOW MPOrpaMMe CHOcOOCTBYET (OPMHPOBAHUIO Y
oOy4Jaromuxcs JUYHOCTHBIX, METANpEeIMETHBIX U MPEAMETHBIX PE3yIbTaTOB
00y4eHHsI, COOTBETCTBYIOLINX TPEOOBAHUIM (heIepaIbHOIO FOCYAAPCTBEHHOIO
00pa30oBaTeIbHOrO CTAHIapTa OCHOBHOI'O 0011I€T0 00pa30oBaHusl U NPUMEPHOU Mporpamme
BOCITUTAHUSI.

JIuunocmuwie pezynomamoi:

NaTPUOTUYECKOE BOCIHUTAHME — MPOSBICHHE WHTEpeca K HCTOPUU U COBPEMEHHOMY
COCTOSIHUIO POCCHUMCKOW MaTEeMaTU4YECKOM HAayKH; LIECHHOCTHOE OTHOLICHHUE K
JOCTUXKEHUSIM POCCUMCKUX YUYEHBIX-MaTeMaTUKOB (OCHOBHBIE HANpPaBIICHUS
BOCIUTATENIbHON JAesTeNbHOCTH Ne 2);

ACTETHUYECKOE BOCIUTAHUE — BOCIPHUSATHUE ICTETHMUECKUX KayeCTB I'€OMETpPHUH, €&
TapMOHUYHOTO TMOCTPOEHHUS, CTPOrOCTH, TOUYHOCTH, JTAKOHUYHOCTU (OCHOBHBIE
HAIpPaBJICHUS] BOCIIUTATENbHOMN AesTeNbHOCTU Ne 4);

HKOJIOTMYECKOE BOCIUTAHUE — OPUEHTAIMsl HAa NMPUMEHEHHE T'€OMETPUUYECKUX 3HAHUU
JUISL pelieHusl 3aja4 B 00JIaCTU OKpY’Karolled Cpelibl, MOBBIIICHUE YpPOBHS
AKOJIOrH4eckoil KynbTypbl (OCHOBHBIE HaNpaBIEHUSI BOCIIUTATEILHOM JIEATeTbHOCTH No
7);

[IEHHOCTH HAy4YHOTO MO3HAaHUA — (HOPMHUPOBAHUE M PaA3BUTHE MO3HABATEIBHBIX
MOTHBOB, HANPABJIEHHbIX HA TOJIyYEHHE HOBBIX 3HAHHM MO T€OMETPUH HEOOXOAMMBIX
IUIsl 00BsICHEHUST HA0JII01aeMbIX MPOIIeccOB U siBjeHU (OCHOBHbBIE HANIPABJICHUS
BOCITUTATEIIBHOM JiesaTeIbHOCTH Ne §);

OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTH OOYyYalOIIUXCS K
CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K 00YUYEHHIO U MO3HAHUIO;
yMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YNIHTAT YUEOHON U MaTEMaTHUECKON
NEeATEIbHOCTH;

KPUTUYHOCTh MBIIUICHUSI, UHULIMATHBA, HAXOJYUBOCTb, AKTUBHOCTh MHPH PELICHUU
MaTeMaTUYECKUX 3a/1a4.

Memanpeomemmoie pe3yiomamol:

YMEHHE CAaMOCTOSITEILHO OMPENEIISATh IEIN CBOET0 OOYyUEHHUsI, CTABUTh U (POPMYIHPOBATH
it ce0s HOBbIE 3a7aud B yu&0e, pa3BUBAaTh MOTHBBI U HMHTEPECHl CBOEH
II0O3HABATEJIBHOMN JESITEIIBHOCTH;

YMEHUE COOTHOCHUTH CBOU JACHCTBUS C IUIAHUPYEMBIMU DPE3YJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH NEATEIBHOCTH B IPOLIECCE JTOCTHXKEHMS PEe3yJIbTaTa, ONPEHENISTh
CIOCOOBI IEUCTBUN B paMKax MPEIJI0KEHHBIX YCIOBUA W TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICHMCTBUS B COOTBETCTBUHU C U3MEHSIOLICHCS CUTYAIUECH;
YMEHHE OINpPEACATh MOHSATHUS, CO3[aBaTh OOOOIIECHMs, yCTaHABIMBATh AaHAJIOTHH,
KJIacCU(UIIUPOBATD;

YMEHHUE yCTaHABIIMBATh IPUUUHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH JIOTHYECKOE
paccyKJIeHue, yMO3aKIIYeHUE (MHIYKTUBHOE, J€AYKTUBHOE U 110 aHAJIOIMH) U Je1aTh
BBIBOJIbI;

YMEHUE NOHHMATh WU HCIIOJIB30BaTh MATEMAaTHYECKUE CPEJCTBA HAIJIAIHOCTH
(rpaduku, TabaUIBI, CXEMBI U Jp.) I WUTIOCTpAllMU, UHTEPIIPETALINY, ApTYMEHTAIUY;
YMEHHUE BBIIBUTAaTh TUIIOTE3bI IPU PELICHUH 337a4, IOHUMATh HEOOXOUMOCTh UX
IIPOBEPKH;

MNOHUMAaHUE CYLIHOCTH aJTOPUTMHYECKUX MPEIIUCAHUA W YMEHHE JEHCTBOBATh B
COOTBETCTBHH C MPEAJIOKEHHBIM aJITOPUTMOM.



Ilpeomemmnuwie pe3yromamel:

8 kinace

yMeHue paboTaTh C F€OMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKAThH
HEO0OXOIMMYIO HH(OpPMALIMIO), TOYHO M TPaMOTHO BBIPAXaTh CBOM MBICIM B YCTHOM
U TUCBMEHHON peuyd C NPUMEHEHHEM MAaTeMaTUYECKOW TEPMHMHOJIOTMM M CHUMBOJIMKH,
MCIIOJIb30BaTh PA3JIMYHBIE SI3bIKK MaTEMAaTHUKH, MPOBOJIUTH KilacCU(]PUKaALUH,
Joruyeckue 0OOCHOBaHUS, J0KAa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM;
OBJIaJICHNE HABBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHbIX BHIYMCICHUI;
OBJIaJICHUE T€OMETPUYECKUM SI3bIKOM, YMEHHME HCIIOJIb30BaTh €ro JUIsl ONUCAHUs
MPEAMETOB OKPY>KAIOIIEr0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN U
n300peTaTenbHbIX YMEHHUH, NPpUOOpeTeHe HaBBIKOB T€OMETPUUYECKUI MTOCTPOCHU;
YMEHHE M3MEPSTh JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIOIB30BaTh (HOPMYJIbI IS
HaXO0XJACHUS IEPUMETPOB F€OMETPUUECKUX (DUTYD;

YMEHHE TMPUMEHATh HU3y4YEHHBIE TMOHATHUSA, PE3yJIbTaThl, METOJbI IJIsi pElIeHUs 3ajJad
OPAKTUYECKOTO XapakTepa M 3a7ad W3 CMEXHBIX AUCUUIUIMH C HCIOJb30BAaHUEM MIPU
HEOOXOIMMOCTH CIPABOYHBIX MAaTEPUANIOB, KAIbKYJIATOPA, KOMIIBIOTEPA;

HAXOAUTh 3HAYCHUS JUTHH JIMHEHHBIX 3JIEMEHTOB (PUTYP U UX OTHOIIEHHUS, IPATYCHYIO
MEpy YTIJIoB, IPUMEHSISI OTIPEICIICHHMS], CBOMCTBA U MPU3HAKU QUTYP U UX FJIEMEHTOB,
paBeHCTBO GUryp;

UCIIOJIb30BaTh CBOMCTBA U3MEPEHUS JUIMH, YTIIOB IPU PEIICHUU 3a/1a4 Ha HAXO0KJICHHUE
JUTMHBI OTPE3Ka, JJIMHBI OKPY>KHOCTH, JUTMHBI TyTH OKPYKHOCTH, TPAyCHOM MEpHI yIia;
BBIYUCJIATD JUIMHBI IMHEHHBIX 2JIEMEHTAPHBIX QUTYP U UX YIJIbl, UCIOJB3YS (POPMYJIBI
JUIMHBI OKPYXKHOCTH W JUIMHBI YT OKPY’KHOCTH;

BBIYHCIIATH JUIMHY OKPY’KHOCTH, JNIMHY IYyTH OKPY>KHOCTH;

pelmars MpakTUYECKHE 3aJadi, CBA3aHHBIE C HAXOXIACHUEM T€OMETPUYECKHUX
BEJIMYUH, UCIIONb3Ys TP HEOOXOAUMOCTH CIIPAaBOYHUKA U TEXHUYECKHE CPECTBA.
Obyuarowuiics HAy4umcsL:

* OIepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU T€OMETPUUECKUX UTYD;

* U3BJIEKaTh MH(POPMAILMIO O T'€OMETPUUYECKUX (urypax, mpelCTaBICHHYIO Ha
yepTexax B SIBHOM BUJE;

* IPUMEHSTH JUIsI PELICHUs 3aJad reoMeTpuueckue (PakThl, €CIM YCIOBHS HX
NPUMEHEHUS 33aJ]aHbl B IBHOH (opMe;

* pelath 3aJja4y Ha HaX0KJI€HHUE Nr€OMETPUUECKUX BEIMYUH M0 o0pa3iam win
aIrOpUTMaM;

* onepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMHU: PAaBEHCTBO (pUTyp, paBHBIE (UTYPHI,
PaBEHCTBO TPEYTIOJBHUKOB, ITAPAJIEIbHOCTD IPSAMBIX,

NEPHEHANKYIIPHOCT NPSAMBIX, YIJIBI MEXAY MPSAMBIMH, NEPIECHANUKYISP, HAKIOHHAS,
MIPOEKIUS;

* BBIIIOJIHSATh U3MEPEHUE JIJIMH, PACCTOSHUN, BEJIMYUH YIJIOB, C IOMOILBIO HHCTPYMEHTOB
JUTSL U3MEPEHUH IJIUH U YIJIOB;

* IPUMEHATH (POPMYJIBI pacyeTa NepuMeTpa (PUrypsl IPY BEIYUCICHUAX;

* IPUMEHATH TeopeMy [Iudaropa 11 BeIYUCICHUS ITUH HEU3BECTHBIX CTOPOH
TPEYroJIbHUKA, PACCTOSHUN, B IPOCTEUIINX CIIyYasiX;

* U300pakaTh TUIOBBIE IUIOCKUE (PUTYPBI OT PYKH U C IOMOIIBIO HHCTPYMEHTOB;

* BBIOMPATh NOAXOJALIMN METOJ JUIsl pELIEHUS] U3BECTHBIX THIIOB MATEMATHYECKUX 3a/1a4.
B nosceonegnoii orcusnu u npu uzyuyeHuu Opyeux npeomemos:

* HCIIOJIB30BaTh CBOMCTBA I'€OMETPUYECKUX (PUTYyp I pElIeHHs TUIIOBBIX 3ajad,
BO3HUKAIOLIUX B CUTYallUsIX MOBCEAHEBHOM KU3HU, 3a]1a4 MPAKTHYECKOI0 COAEPKaHNUs;



* BBIYUCIISITh PACCTOSTHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYAIUAX, B TIPOCTSHIITIX
CITy4asiX, MPUMEHATH (DOPMYJIIBI B IPOCTEHIITNX CUTYAITUSAX B TIOBCETHEBHOM KU3HM;

* BBIMOJIHATH NPOCTEUIINE MOCTPOSHUS HA MECTHOCTH, HEOOXOIUMbIE B PEAJIbHON KU3HHU.
Obyuarowutics noiyyum 603MO*CHOCIb.

* OBJIaJIETh METOJIaMH PEIICHMs 3aJlad Ha BBIUMUCICHHUS M JOKa3aTeIbCTBA: METOJIOM
OT MPOTUBHOT'0, METOJIOM Nepedopa BapUAHTOB;

* MPUOOPECTHU OMBIT MPUMEHEHHUS ANTEOPANIECKOTO U TPUTOHOMETPUIECKOTO amnmnapara
MIPU PEIICHUU T€OMETPUUECKHUX 3aj1ay.

9 kiacc

yMeHHEe padoTaTh C T€OMETPUUYECKHUM TEKCTOM (aHalM3UpPOBaTh, U3BJICKATH
HE0OX0oAUMYI0 UH(POPMAITUIO), TOYHO ¥ TPAMOTHO BBIPaXaTh CBOU MBICIU B YCTHOU U
MUCbMEHHON pEYd C MPUMCHCHHEM MAaTeMaTUYECKOW TEPMHUHOJOTMH W CUMBOJIHKH,
UCIIOJIH30BaTh PA3JIMYHBIC S3bIKM MAaTEMaTUKH, MPOBOJUTH KiIaCcCUUKAIUU,
JoTUYecKue 000CHOBaHUS, I0KAa3aTEILCTBA MATEMATUUECKUX YTBEPKICHUM;
OBJIaJICHNE HABBIKAMH YCTHBIX, TUCHMEHHBIX, HHCTPYMCHTAJIbHBIX BEIYUCIICHHUIA;
OBJIQJICHUE TEOMETPUUECKUM SI3bIKOM, YMEHHE UCII0JIb30BaTh €T0 sl OMHCAHUs
PEAMETOB OKPYXKAIOIIET0 MHpA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U
U300peTaTeIbHBIX YMEHHM, MPUOOPETEHNE HABBIKOB IT€OMETPUYECKUM MOCTPOSHU;
yYMEHUE U3MEPSATH JITTUHBI OTPE3KOB, BEJIMYUHBI YTJIOB, HCIIOJIb30BaTh (hOPMYJIIbI

JUTSL HAXOXKISHUSI TIEPUMETPOB, TUIOIAeH U 00HEMOB T€OMETPUUECKUX (QUTYD;
YMCHHE MPUMCHSATHh HM3yYCHHBIC IMOHSATHS, PE3YJIbTAThl, METOIBI IS PEIICHUS
3a/lay MPaKTHUYECKOro XapakTepa W 3a/lad M3 CMEXKHBIX TUCIUIUIMH C
UCIIOJIb30BAaHUEM TMPU HEOOXOIUMOCTH CIPABOYHBIX MaTepHaNIOB, KAJIbKYJISATOPA,
KOMIIBIOTEPA;

HaXOAUTh 3HAYCHHS NJIMH JIMHEWHBIX 3JEMEHTOB (UTYp M UX OTHOIICHUSA,
rpagyCHYIO MEpPY YIJIOB, IPUMEHSS OIpe/IeNIeHUs, CBOMCTBA U MPU3HAKU QUTYP U UX
AJIEMEHTOB, PAaBEHCTBO (UTYP;

ONEepUPOBATh C HAYAIbHBIMU TMOHSATHUSMU TPUTOHOMETPUU U BBHITIOJTHATH
AJIIEeMEHTapHBIE ONepanuu HaJ PYHKIUSIMU YTIIOB;

UCIIOJIb30BaTh CBOWMCTBA M3MEPEHHS JUJIMH, IUIOMIAJeH W YIJIOB TPH pPEUICHUU
3a/lay Ha HaxXOXKJEHUE JUIMHBI OTPe3Ka, JJIMHBI OKPYKHOCTH, JIMHBI JYTH
OKPYXHOCTH, TPaJyCHOM MEPHI yIia;

BBIYHCIISATD JUITMHBI JIMHEWHBIX SJIEMEHTApHBIX (UTYP M UX YIJIbI, HCIONB3YS
(GbopMyINBl JIMHBI OKPY)KHOCTH W JUIMHBI JIYTH OKPY)KHOCTH, (OPMYIBI IUTONIAACH
duryp;

BBIYHCIISATH TUIOMAAU TPEYTrOJIbHUKOB, MPSIMOYTOJBHUKOB, MapajuieorpaMMoOB,
Tpareuui, KpyroB i CEKTOpOB;

BBIYHCIISATD JUTMHY OKPY>KHOCTH, JUTMHY TIYTH OKPY>KHOCTH;

pemiaTh MPaKTUYECKHUE 3a/Jaud, CBA3aHHBIC C HAXOXKJICHHEM TE€OMETPUUYECKHUX
BEJTUYHH, UCTIOJIB3Ys TIPH HEOOXOJUMOCTH CTIPABOYHUKU U TEXHHYECKUE CPEJICTBA.
Obyuarowuiics Hayuumcsi:

* OmepupoBaTh HA OA30BOM YPOBHE MOHITHUSIMHU T€OMETPUIECCKUX PUTYD;

* M3BJICKaTh WHGOPMAIMIO O TEOMETPUYECKUX (UTYpaX, MPEICTABICHHYIO

Ha YepTexax B IBHOM BHJIC,

* MPUMEHSTH IS PEIICHUS 3a/1a4 TeOMETPHUIECKHE (PaKThl, €CIU YCIOBUSI UX
MPUMEHEHUS 3aJIaHbI B SIBHOU (opMe;

* pemath 3a7a4d HAa HAXOXKICHWE TC€OMETPUYECKHUX BEJIMYMH TIO0 0Opasram

WM aJITOPUTMaM;



* OonepupoBaTh Ha OA30BOM YPOBHE MOHATHUIMU: PABEHCTBO (PUTYp, paBHbIE

(burypbl, paBeHCTBO TPEYTrOJIbHUKOB, MapaJUICILHOCTh MPSMBIX,
MEPIEHAUKYIAPHOCTD MPSAMBIX, YIJIbl MEXY IPSMBIMU, IEPICHAUKYJIAP, HAKIIOHHAS,
MPOEKIKS;

* BBINOJHATH M3MEPEHUE MJIMH, PACCTOSIHUM, BEIWYHUH YIJIOB, C MOMOIIBIO
WHCTPYMEHTOB JIJI1 U3MEPEHUN IJIUH U YTJIOB;

* MPUMEHSATH (POPMYIIBI IEPUMETPA, TUIOMIAAU U 00beMa MPU BBIUUCICHUSIX,

KOTJIa BCE JJaHHBIE UMEIOTCS B YCIIOBHH;

* npuMeHsATh TeopeMy lludaropa, 0a30Bble TPUTOHOMETPUUYECKUE

COOTHOILECHUS ISl BBIYMCIICHUS JUIMH, PACCTOSHUM, IUIOLIAJAEH B MPOCTEMIINX
CIy4asix;

* U300pakaTh TUIIOBBIC IUIOCKHE (UTYpPHl U (UTYPHI B MPOCTPAHCTBE OT

PYKH U C TIOMOIIbIO UHCTPYMEHTOB;

* BBIOMpATh MOAXOIAIIUA HM3YYCHHBIM METOJ JUISl PEIICHHS W3YYeHHBIX

TUIIOB MAaTEeMAaTUYECKHUX 3a]1a4.

B nosceonesnoii srcuznu u npu usyuenuu opyeux npeomemos:

* KCTOJIb30BaTh CBOWCTBA T€OMETPUUECKUX (DUTYp IS PEIICHUS TUIIOBBIX
3a7a4, BO3HUKAIOIIMX B CUTyallMsIX MOBCEIHEBHOM XU3HU, 3a7a4 MPAKTUYECKOTO
COAEpKaAHUS;

* KCIIOJB30BaTh OTHOILICHUS [JI1 PEIICHUS MPOCTEUINIMX 3ajad,

BO3HUKAIOIIUX B PEATIbHON JKU3HU;

* BBIUMCIATH PACCTOSHHUS HA MECTHOCTUM B CTAaHJAPTHBIX CHUTYaLHUSX,

IUTONIAIN B MPOCTEHIINX CITy4asiX, MPUMEHITh (OPMYIIbI B IPOCTEUIIINX CUTYALIUSIX B
NOBCETHEBHOM JKM3HU;

* BBIMIOJIHATH TMPOCTEHIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOIHUMBIE B
pEATBHOM KU3HMU.

Obyuarowuiics NOIYYUM 803MOHNCHOCHb.!

* OBJIQJIETh METOJIAMH PEILLICHUS 3a]1a4 HA BBIYUCIIEHUS U I0KA3aTEIbCTBA!

METOJIOM OT NMPOTUBHOTO, METOJIOM MO100UsI, METOZOM Iepedopa BapuaHTOB;

* MPUOOPECTH OMBIT NMPUMEHEHHS aIreOpandeckoro u

TPUTOHOMETPUYECKOTO alllapaTta Mpu PEIICHUU T€OMETPUUECKUX 3a]1a4;

* BBIYUCIATH IUIOMAAU (UTYp, COCTABIEHHBIX W3 JBYX WM Oonee
MPSAMOYTOJIbHUKOB, IapaJlIeJIOrPaMMOB, TPEYTOJIBHUKOB, KPYra U CEKTOPa;

* BBIYMCJIATH IUIOLIAJAM MHOTOYTOJIBHUKOB, HMCIOJIb3Yysl OTHOILLICHUS
PaBHOBEJIMKOCTH U PABHOCOCTABJICHHOCTH.

2. Conep:xanue Kypca

8 kirace

Pazoen 1. Yenvlr. Tpeyeonvuuxu (14 uacos)

Benmuuuna yrma. I'pagycHas mepa yrina. CMmexxHble U BepTHKajdbHble Yyribl. [Ipu3Haku
Y CBOMCTBA NapajUIEIbHBIX NPSAMBIX. YTJbl IPU MapaUIEIbHBIX NPSAMBIX U CEKYIIEH.
CyMMma yrioB TpeyrojibHUKa. BHeniHue yriel TpeyroibHUKa. buccektpuca, BbICOTa,
MeauaHa TpeyroibHuka. PaBHOOEAPEHHBIN TpeyroabHUK. PaBHOCTOpOHHUM
TpeyroyiibHUK. [Ipu3Haku paBeHCTBA TPEYTOJBHUKOB. [IpSAMOYronpHBIA TPEYrONbHUK.
Teopema Iludaropa. Cpeansis auHus TpeyroibHuka. HepaBeHCTBO TpeyroibHUKA.
TpeyroyibHUKH Ha KiIeT4aTo Oymare.

Pazoen 2. Muozoyeonvuuxu (8 uacos)

MHOroyroJIbHUK, €r0 3JIEMEHTHI U €ro CBOMCTBA. CyMMa YTJIOB BBITYKIIOTO
MHoroyroyibHuka. Yetsipexyronbuuku. [lapamnenorpamm, poMmO, MpsMOYTOJbHUK,



KBaJpaT, Tpamneuus, paBHoOeApeHHass Tpamnenus. CBONUCTBA U MPU3HAKU
napasuiesiorpamma, pomoa, MpsMOyrojbHUKa, kKBajgpaTa. CpenHsisi TMHUS TParelnu.
UeThlpexyroabHUKHU Ha KJIETYaTOM Oymare.

Pa3zoen 3. Oxpyacnocms. Kpye (12 uacos)

OKpy»XHOCTb, KpYr, UX JJIEMEHTBHI U CBoOMcTBa. KacarenbHas W cekymas K
OKPYKHOCTH, MX CBOMCTBA. XopAsl U Ayrd. LleHTpanbHble yrubl. BrivcaHHble YIIbL.
Brniucannbele M ONMUCaHHBIE OKPYKHOCTH JUISl TPEYTOJBHUKOB, YETHIPEXYT OJIbHUKOB,
MPaBWIBHBIX MHOTOYTOJBHUKOB. J[JIMHA OKPY>KHOCTH U IJIOIIAAb Kpyra.

9 kiacc

Pazoen 1. Yenvr (7 uacos)

VYron. Benuuuna yrna. I'pagycHas mepa yrina. buccekrpuca yria. CMeXHbIE U
BEPTUKAIBHBIC YIJIbl. YTJIbl, 00pa30BaHHbBIC MapAJICILHBIMU MPSIMBIMUA U CEKYIIICH.
Tpeyronbauku. Buasl TpeyronbHukoB. CyMMa yriioB TPEYrojibHUKA. BHEIIHUE yIiibl
TpPEyrojbHUKa YTJIbl B PaBHOOCAPEHHOM, PaBHOCTOPOHHEM TPEYTrOJbHHUKAX. YTIIHI,
CBSI3aHHBIE C OKPYXHOCTHIO. YTIIbl B UeThIpexyrojibHukax. CBOICTBa YrjoB
napajuiesiorpaMmma, IpsiMOyroJibHuKa, pom0a, KBajapara, Tparneiuu.

Pazoen 2. Jlunuu 6 mpeyeonvHuke, uemvlpexy2oivbHuke u OoKpyxcHocmu (17
yacos)

BricoTta, Menuana, OuccekTpuca, CepeauHHBIN NEPIEHAUKYISP, CPEIAHIS TUHUS
TpeyrojibHuKa. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB, B TOM YHUCJE U
IPSMOYTOJIbHBIX. J[MaroHaam W BBICOTHI B Tapajuiesiorpamme, pomoe,
OpsIMOYTOJIbHUKE, KBaaparte, Tpaneuuu. CpenHss auHus Tpaneuuud. OTpe3ku u
npsIMbIE, CBA3aHHBIE C OKPYKHOCThbIO. KacarenbHass M ceKyllas K OKPYKHOCTH.
Xopaa, paanyc U JuaMeTp OKPYKHOCTHU. BrincaHHbIe U ONKMCaHHBbIE OKPYKHOCTH IS
TPEYTrOJIbHUKOB, YETHIPEXYTOJIbHUKOB, MPAaBWIbHBIX MHOTOYTOJIbHUKOB.
Tpuronomerpuueckue (GyHKIMH OCTPOrO yria B MPSMOYTOJIBHOM TPEYTOJIbHUKE.
Onpenenenue cruHyca, KOCHHYCA, TAaHI€HCAa OCTPOrO yrja IpsiMOYTrOJIbHOTO
TpeyronbHuka. Teopema IIudaropa. Teopema, obparHas teopeme Ilmudaropa.
3HavyeHUs CUHYyca, KOCHWHYyca, TaHreHca juisi yrioB 30° 45° 60°. Bwruncnenwue
AJIEMEHTOB TPEYTOJbHUKOB C UCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOILLICHHIA.
TpeyroapHUKH U YETHIPEXYTOJBHUKHU Ha KJIET4aTol Oymare.

Paszoen 3. ITnowaou gpueyp (10 uacos)

[TonsiTie o momaau IWIOCKoN (GUTypHI U ee cBoiicTBaxX. M3MepeHue miomasiei.
CpaBHeHue W BbluMcieHHE Momanaen. I[hiomaney napamienorpamma. Iliomans
npsmoyroiabHuka. [Imomans pom6Oa. Ilnomanes kBagpara. [lnomans Tpanenuu.
[Inomane TpeyronpHuka. [Lnomans MHOrOyronsHuka. Ilnomans kpyra u ero yacrem.
[Tnomann ¢uryp, n300paxeHHBIX Ha KJIETYATONH Oymare.



3.TemaTnueckoe IVIAHMPOBAHME YJIEKTHBHOI0 Kypca, B TOM YHCJE ¢ Y4eTOM padoyeit
NPOrpaMMbl BOCIIUTAHHUSA ¢ YKA3aHHEM KOJIHYeCTBA YaC0B, OTBOAUMBIX HA OCBOCHHE

KaXK/I0i TEMBbI
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VYron. CMexHbIE U 1 OOBSICHATH, UTO TAKOE YIrOJ U 2,4
BEPTUKAJBHBIC YTJIbI rpajaycHasi Mepa yria, Kakue yribl
VYl npu 1 HAa3bIBAIOTCS CMEKHBIMHU U KaKHe
napajuieIbHbIX BEPTUKAITBHBIMU; (DOPMYIHPOBATH
MPAMBIX U CEKYIIEH YTBEPKICHUA O CBOMCTBAX
CyMmmMma yriioB 1 CMEXHBIX U BEPTUKAIBHBIX YTJIOB;
TpPEyroJbHUKA. OOBSICHSITH C TIOMOII[LIO PUCYHKA,
Brenraue yrisl KaKue yriibl, 00pa3oBaHHBIC TIPU
TpEyroJibHUKa MePECEeUEHUN JIBYX MPSIMBIX
Buccekrpuca, 1 CEKYIIIEH, Ha3bIBAIOTCSI HAKPECT
BBICOTA, MEAUAHA JIeXKAIUMU, KaKUEe OJTHOCTOPOHHUMHU
TpEyroJibHUKa 1 KaKHe COOTBETCTBECHHBLIMH, 3HATh
PaBHOOEAPEHHBIN 1 CBOICTBA W MPU3HAKUTIAPATIIIECTBHBIX
TPEYTOJILHUK npsMbIX. DOPMYITUPOBATE TEOPEMY
PaBHOCTOPOHHUIA 1 0 CYMME yIJIOB TPEYIOJIbHUKA U €€
TPEYTrOJILHUK CJICACTBHUC O BHCIHIHEM YTIJIC
[IpusHakn 1 TPEYroJbHUKA, 3HaTh CBOMCTBA
paBeHCTBa YIJI0B B paBHOOEIPEHHOM H
TPEYrONbHUKOB PaBHOCTOPOHHEM TPEYTOJIbHUKAX.
[IpsIMOYTOIbHBIH 1 3HaTh OMNpPEICICHUS BBICOTHI,
TPEeyrOIBHUK MeJIHaHbl, OMCCEKTPHCHI,
< [pusHaku 1 CEepPEIMHHOTO MEePIEHINKYJIISIpa,
: DaBeHCTBa CpeJHEW JIMHUU TPEYTOJIbHUKA.
Z IPSIMOYTOJIBHBIX ®opmyIMpOBaTL TEOPEMBI,
z TPEYTONbHUKOB CBSI3aHHBIC C 3aMeYaTeIIbHBIMU
Z Teopema [Mudaropa | 1 TOYKaMHU TPEYTroJIbHUKA: O
= Cpeasist TuHus 1 OMCCEeKTpHUCE yIJa U, Kak CJIeJICTBUE,
%}
2 TPeyroNbHIKA 0 MepeceueHnH OUCCEKTPUC
B HepaBeHcTBO 1 TPEyroJIbHUKA; O CEPEeITUHHOM
2 TPeyronLHUKA MEePIICHAUKYJIIAPE K OTPE3KY U, KaK
-1
N TpeyroabHIKH Ha 1 CJIEJICTBHE, O TIEPECCUCHUH
- KIIEeTIATOMN CEepPeIMHHBIX MEPIEHINKYIIPOB K
= Gymare CTOpPOHAM TPEYTOJILHUKA; O
= T YEHUH BBICOT T JIbHHKA.
0 IIpoBepounas 1 cpecete coT Tpeyro
=5

paboTa 1o Teme

@opmMyIUPOBATH U TPUMEHSTH




«YTHBL.

IIPU3HAKY PAaBEHCTBA TPEYTOJIbHU

OKPY>KHOCTb

bopMyITUpOBaTH TEOPEMBI: 00

TpeyronbHUKN KOB, B TOM YHCJI€ U MPSMOYTOJIbHBIX.
YMeTh GopMyIHUpOBaTH TEOPEMY
[Tudaropa u obpatHyto €if; pemaTh
3a/1a4ud Ha BBIUUCIICHHUS], CBA3aHHbIE
¢ Teopemoii [Tudaropa. Haxonuts
3JIEMEHTHI TPEYroJIbHUKA Ha
KJIETYaTON Oymare
MHOTrOoyroNbHUK. 1 ®opmynIupoBaTh YTBEPKIACHUE O 45,8
CyMmmMma yrios CyMMeE yTJIOB BBIITYKJIOTO MHOTOY
BBITTYKJIOTO TOJIbHUKA, 3HaTh U IPUMEHSITh
MHOT'OYTOJIbHIKA CBOMCTBA YIJIOB B MapajuiesiorpaMmm
[Tapannenorpamm 1 Me, MPSMOYTOJLHUKE, pOMOE, KBl
Pom6 1 pare, Tpanenuu. M3o0paxath u
[TpssMOYTOJIBHHK, 1 pacro3HaBaTh MHOTOYTOJTLHUKHU Ha
KBapaT YyepTekax; B TOM UKCIIe Ha KieTda
[’ e) Tpaneup[;l, cpeaHss 1 TOM 6yMare, ITOKA3bIBATh DJICMCHTHI.
§ JIMHUS Tparneuun BBICOTBI, AUAr OHAJIN I1apaJuICjIorpam
E HpHMOYFOHI)HaH, 1 Ma, Tpalieuuu, IBaBHO6e)1prHOI>'I )51
= paBHOGEIpEHHAS NPSMOYTOJIBHOMN Tpamneuii, NpsMoy
= Tpamnenus rojpbHUKa, pom0a, kBaapara; Gopmy
e UYeteipexyronpuuku | 1 JIAPOBATh YTBEPXKACHUS 00 MX
S Ha KJIeTYaToil CBOMCTBaXxX M MPU3HAKAX; PEIIaTh
= Oymare 3a71a4¥ Ha BBIYHCIICHHUE, IOCTPOE
N TIpakTnueckas 1 HUE, CBSI3aHHBIE C 3TUMH BUIAMU
qz pabora Io TeMe: HETHIPEXYTONBHUKOB. 3HaTh )
e «MHOTOYTOIBHUKI ONpeIeJICHHE U CBOICTBA CpeHEN
R JIMHUY TParennu.
Kacarenpnas u cexy |1 dopMyIUPOBATh MOHATHS IICHT 2,5,8
11ast K OKPYKHOCTH pPaJbHOTO yIJla U TpagyCHOU MEPBI
Xopbl U IyTU 1 JyTU OKPY>KHOCTH; (HOPMYIUPOBATH
Ilentpanpubie yrael | 1 TEOPEMBI: O BIMCAHHOM YTJIE.
Briucannele yrisl 1 HccnenoBaTh B3aUMHOE PAcIolio
Jlnvna okpyxHOCTH | 1 JKEHUE MPSIMOMN U OKPYKHOCTH;
~ U TUIOIIAJIb Kpyra (bopMmepolsaTb onpeielIeHHE
': HpaKTquCKa;{ 1 KacaTCJIbHOU K OKPYKHOCTH,
2 pa6ora o teme:«OK (hopmypoBaTH TEOPEMBI: O
ﬁ. pykHOCTB. Kpyr» CBOMCTBE KacaTeJIbHOM, O MPU3HAKE
é Brouvicaguas B 1 KacaTeJIbHOM, 00 OTpe3Kax
S TPEeyroIbHHUK KacaTelbHbIX, NPOBEACHHBIX H3
i OKPY/KHOCTb OJTHOUM TOYKH; (POPMYITHPOBATH
5 OmMCcaHHAas OKOJIO 1 TEOPEMBI: O MPOU3BEIAECHUN OTPE3KOB
o) TPEyroJIbHUKA NEPECEKAIOLIUXCS XOPA; GOPMYIH
) OKDPYXKHOCTD pOBaTh OMpEAEICHUSI OKPYKHOCTEH,
E Brmcanuas B 1 BIIMCAHHOH B MHOTOYTOJIbHUK 1 |
= YETBIPEXYTONBHUK OMMCAHHON OKOJIO MHOTOYTOJIbHHUKA;
=%




OnncanHas 0K0J10 1 OKPY’KHOCTH, BIIMCAHHOU B Tpey
YEThIPEXYTOJIbHUKA TOJILHUK; 00 OKPY>KHOCTH, OMKUCaH
OKPY>KHOCTD HOM OKOJIO TPEYrOJIbHUKA; OCBOMCT
[IpoBepounas 1 BE€ CTOPOH OMHMCAHHOI'O YETBIPEXYTO
pabora o teme «Ok JIbHUKA; O CBOMCTBE YIJIOB BIIMCAH
pyXHOCTh. Kpyr» HOTO YETHIPEXYTOJIbHUKA; peliaTh
3aHsATHe 1O 1 3a/1a4M Ha BBIUYUCIICHUE U TIOCTPOE
000011IEHHIO U HUE, CBA3aHHBIE C OKPYKHOCTHIO,
CHUCTEMAaTH3alUN BIIMCAHHBIMHU U OMIMCAaHHBIMU TPEY
3HAHUMU 3a KypC TOJIBHUKAMH U YETBIPEXYTOJIbHU
KaMu
Hroro 34 NpoOBepOYHbIe padoThI — 2
npaKkTH4eckue padorsl - 2
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Vroi. 1 OOBSACHATH, UTO TAKOE YTOJ U Tpa 2,5,8
buccektpuca yria JyCHasi Mepa yria, OuccekTpuca
CmexHbie U 1 yTJia; KaKue YIriibl Ha3bIBAKOTCS
BEPTUKAJIbHBIE YTJIbI CMEKHBIMU U KaKHE€BEPTUKAIbHBI
Vb1, 06pa3zoBaH 1 MU; HOPMYTUPOBATH YTBEPKIACHUS O
HbIE€ MapaJlJICIbHBI CBOMCTBaX CMEXHBIX U BEPTHKAJb
MU NPSMBIMH U HBIX YTJIOB; OOBSICHATH C MTOMOIIIBIO
CeKylien PUCYHKA, KaKHe YTJibl, 00pa3oBaH
CyMMa yriioB 1 HbIE IIPU MIEPECECUEHUU ABYX MPSIMBIX
TPEYroJbHUKA. CEKYILIEeH, Ha3bIBAKOTCS HAKPECT
Buemnue yris JeXKAUMU, KaKU€ OJJHOCTOPOHHHU
TpPEYroJbHUKA MU U KaKH€ COOTBETCTBEHHBIMH,
VYrisl B 1 3HATh CBOMCTBA U MPU3HAKU Mapal
paBHOOEIPEHHOM, JeNBHBIX NPSAMbBIX. DOPMYIUPOBATH
PaBHOCTOPOHHEM TECOPEMY O CYMMC YIJIOB TPECYIOJib
TPEYTroJIbHUKAX HHKaA U €€ CIICACTBHUEC O BHCIIHEM
Vb1, cBsI3aHHBIE 1 yrie TpE€yrojibHHUKa, 3HaTh CBOMCTBA
C OKPYKHOCTBIO YIJIOB B paBHOOEPEHHOM U PaBHO
'E VTIBI B 1 CTOPOHHEM TPEYTOJIbHUKAX. Dopmy
= YeTBIPEXyTrONbHUKAX JUPOBATh MOHSATUS LIECHTPATIBHOTO
> yriia v TpajyCHOM Mephl AyTU
- OKPYKHOCTH; (POPMYJIUPOBATH
o TEOPEMBL: O BIMCAHHOM YTIIE.
g DopMyIupOBaTh YTBEPKIECHUE O

CYMME€ YTJIOB BBITYKJIOI'O MHOTOY




TOJIbHHKA, 3HATh U IPUMEHSITh
CBOMCTBA YIJIOB BIapajuieIorpaMmme,
IpsIMOYTOJIbHUKE, poMOe, KBaJpare,
Tpanenuu

Pasznea 2. /IuHuM B TpeyrojibHUKE, YeThIPeXyroJbHUKe U OKPYxkHOCTH 17

BricoTa, menuana,
Oouccekrtpuca,
TPEYroJIbHUKa

CepenuHHbIN
nepHeHIUKYIIsp,
CpeaHsisl TNHUS
TPEYroJibHUKa

[Ipu3Haku paBeHCT
Ba TPEYTOJIbHUKOB

[IpusHaku
paBEHCTBA
IPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB

JlnaroHajau ¥ BbICO
TBI B ITapajuIeior
pamme, pomoe,
PSIMOYTOJILHUKE,
KBaJparte, Tpaneuu

Cpennsiga TuHUs
Tpanenuu

[IpoBepounas
paboTa 1o Teme
«¥Y1uel. JIuanu B
TPEYTOJIbHUKEY

OTtpe3ku, CBI3aHHBIC
C OKPY>KHOCTBIO.
Xopaa, tuamerp,
paauyc

[Ipsambie, cBsI3aHHBIE
C OKPYHOCTBIO.
KacarenpHas,
CEKyIlas

Bnucannas B Tpeyro
JBHUK OKPY’KHOCTb

OnucanHas 0OKOJIO
TpEyroJibHUKa
OKPYKHOCTb

Bnucannas B
YETBIPEXYTOJIbHHUK,
NPABUJIbHBIN
MHOT'OYTOJIBHUK
OKPYHOCTb

OmnurcadHas OKOJIO

3HaTh ONPENEICHUS BBICOThI, MEANA
HbI, OMCCEKTPHUCHI, CEPEAUHHOTO
NEPIECHANKYJIAPA, CPEAHEN TUHUU
TpeyrojibHuKa. PopmMynupoBaTh
TEOPEMBI, CBSI3aHHBIEC C 3aMEYaTEIb
HBIMH TOYKaMH TPEYTOJbHUKA: O
OUMCCEeKTpHUCe yriia U, Kak CJIE/ICTBUE,
0 MEPECEUCHUN OUCCEKTPUC TPEYTO
JBbHUKA; O CEPEMHHOM NEPIECHINKY
JsIpe K OTPE3KY U, Kak CJIEICTBUE, O
MEPECEUCHUN CEPEANHHBIX NIEPIICH
JUKYJISIPOB K CTOPOHAM TPEYTOJIb
HUKA; O IEPECECYEHUHU BBICOT TPEY
rojibHuKa. @opmMyIupoBaTh U
MPUMEHSTh IPU3HAKKU PABEHCTBA
TPEYroJIbHUKOB, B TOM YHCJIE U
npPSMOYTOJBHBIX. M300pakaTs 1
pacro3HaBaTh MHOTOYTOJIbHUKY Ha
YyepTekax; B TOM UKCIIE Ha KJIeTda
TOM Oymare, MOKa3bIBaTh JIEMEHTHI :
BBICOTBI, TUArOHAIN Napajuieor
pamMMa, Tparenuu, paBHoOeIpeH
HOU U TIPAMOYTOJIbHOW TPAaNCLUH,
IpsIMOYTOJIbHUKA, poM0a, KBaJpara;
bopMyIUpOBaTh YTBEPKICHHS 00
UX CBOMCTBAX U MPU3HAKAX; pelIaTh
3a/1a4M Ha BBIYHUCIIEHUE,[IOCTPOEHUE,
CBSI3aHHBIE C STUMH BUAAMU YETHI
PEXYTONBHUKOB. 3HATH ONPEETICHUE
Y CBOMCTBA CpPEAHEN JINHUU Tpare
nuu. McciaenoBaTh B3aUMHOE
PAacHoJIOKEHUE TIPSIMOUN U OKPYXK
HOCTH; (OPMYIHPOBATH OTIPE/IE
JICHUE KacaTeJIbHOM K OKPY>KHOC

TH; (HOPMYTUPOBATH TEOPEMBI: O
CBOWCTBE KacaTeIbHOMU, O MMPU3HAKE
KacaTeJbHOM, 00 0Tpe3Kax
KacaTeJIbHbIX, TPOBEAEHHBIX U3
OJIHOU TOYKH; (OPMYIUPOBATH
TEOPEMBI: O MPOU3BEAECHUN
OTPE3KOB MEPECEKAIOIINXCS XOP/I;
bopMynUpOBaTH ONpEACICHUs
OKPY’>KHOCTEM, BIUCAHHOW B

2,5,8




YETBIPEXYTOJIbHUKA,
IIPAaBUJIBHOTO
MHOT'OYTOJIbHUKA
OKPY’KHOCTb

Teopema [Tucdaropa

Tpuronomerpuue
ckue QpyHKIMH
OCTpOro yrja B
IPSIMOYTOJIbHOM
TPEYTOJIbHUKE

3HayYeHUs CUHYCA,
KOCHHYCAa, TAHT€HCa
nuist yrioB 30°, 45°,
60°

TpeyronbHUKHU U
YEThIPEXYT OJIbHUKU
Ha KJIETYATOH
Oymare

MHOT'OYTOJIbHUK U OIIMCAHHOMN OKOJIO
MHOTOYTOJIbHUKA; (POPMYIUPOBATH
TEOpEMBI: 00 OKPY>KHOCTH,
BIIMCAHHOM B TPEYTOJBHUK; 00
OKPYKHOCTH, OIIMCAHHOU OKOJIO
TPEyroJIbHUKA; O CBOWCTBE CTOPOH
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA;

O CBOMCTBE YIJIOB BIIUCAHHOTO
YeThIPEXYTOJbHUKA; PEIIATh 3a/1a4u
Ha BBIUKCIICHUE U IOCTPOCHHUE,
CBSI3aHHBIE C OKPY>KHOCTBIO, BIIUCAH
HBIMH 1 ONTMCAHHBIMU TPEYTOJIbHU
KaMH U YEThIPEXYTOJIbHUKAMHU.
YMmetb hopMynupoBaTh TEOPEMY
[Tudaropa u oOpaTHy1O €il; pemaTth
3aJlayd Ha BBIUMCIICHUS, CBA3aHHbIC
¢ Teopemoii [Tudaropa. opmynupo
BaTh OMNpEJIETICHUE U WILTIOCTPUPO
BaTh MOHATHUS CHHYCA, KOCUHYCA U
TaHT€HCa OCTPOro Yriia MpsiMOyTro
JBHOTO TPEYTOJIbHUKA; 3HATh
OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO M 3HAUCHHUSI CUHYCA,
KOCHHYCA U TaHreHca JJis yriio 30°,
45°, 60°. HaxoauTh DJIEMEHTHI
TpeyroJibHUKA Ha KJIET4aTol Oymare

Pa3gea 3. [linomaau 10

[Imomans miockon
¢burypsl. [Tnomanp
napasuiesorpaMma

[nomane npssMoyro
JBHUKA, poMOa,
KBaJpara

[nomaae Tpanenuu

IImomans
TPEYroJbHUKA

[Lnomane kpyra u
ero JacTeu

Hroroas
npoBepoyHas padbora

IImomanu

MHOT'OYTOJIbHUKOB,
N300pakKCHHBIX HA
KJIETYaTOM Oymare

IImomanu

MHOTOYTOJIbHUKOB,
M300paKEHHBIX Ha
KJIET4aTOM Oymare

OOBSICHATH, KaK MPOU3BOUTCS
M3MEPEHUE TUIOIIANCH
TPEYroJbHUKOB, MHOTOYT'OJIbHUKOB;
Kpyra M €ro 4acTeu;
dbopMyIUpPOBATh OCHOBHBIC
CBOMCTBA ILIONIAACH, 3HATh U
IPUMEHSTH (OPMYJIBI IUTOA N
NPSIMOYT OJIbHUKA,
napajienorpaMmma, TpeyrojbHHUKa,
Tpaneuuy;

pelaTh 3a1a4 Ha BBIYUCIICHMUS,
CBsI3aHHBIC ¢ (popMynaMu
IJIOIIAAEH.

Haxonute miromanu

pasTUIHBIX GUTYP, N300paAKEHHBIX
Ha KJIeT4yaTou Oymare

2,5




[TpakTrueckas 1

paboTa no Teme:

«Ilmomanu guryp»

3aHsATHE 1O 1

00001IEHHIO U

cUCTeMaTH3aluu

3HAHUM 3a KypC

Hroro 34 NpOBepOYHbIe padoThI — 2

npaKkTuyeckue padornl - 1
COI'TACOBAHO COI''TACOBAHO

ITpoTtokon Ne 1 3acemanus [IIMO yuureneit 3amecturens qupekropa no Y BP
€CTECTBEHHO-MATEMaTUYECKOT0 IIUKJIA « » 2021 r.
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