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COILEPKAHHUE YYEBHOI'O NIPEJIMETA

7 KIIACC

Havanenuble monstHs reomerpuu. Touka, mpsmas, OTPE30K, Jyd. YTOJ.
Bunber yrnos. BepruxanbHble M cMmexHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOTrOyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

*CummeTpuunbie (Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CcHMMeETpumM™l.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

*OCHOBHBIE TTOCTPOCHUS C TIOMOIIBIO IIUPKYIIS U THHEHKHT ™.

Tpeyronsnuk.  BbeicoTa, Menuana, Ouccekrpuca, HMX  CBOWCTBA.
PaBHOGeApeHHDBIN 51 PaBHOCTOPOHHUM TPEYrOJIbHUKHU. Hepasenctso
TPEYroJIbHUKA.

CoiicTBa M TpHU3HAKU paBHOOEAPEHHOro TpeyroibHuka. IIpuzHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa UM TMNpU3HAKU MapauieNbHbIX OpsiMbix. Cymma  yIJyioB
TpeyrojibHuKa. BHeIHue yribl TpeyrojabHUKa.

[IpssMOyrosbHBIA  TpeyronbHUK. (CBONCTBO MeIWaHbl NPSIMOYTOJIBHOTO
TpEYrojibHUKa, MNPOBEAEHHOMW K  TUIOTeHy3e.  IIpu3Hakm  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpAMOYTOIBHBINA TPEYTOIBHUK € YII0M B 30°.

HepaBenctBa B reoMeTpun: *HEpaBEHCTBO TPEYrOJILHUKA™, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJBIICH CTOPOHE TPEYroJIbHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

*TeomeTpuueckoe MecTo TOUYeK.* buccekTpuca yria © CEpeIUHHBIN
IIEPIIEHUKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyX HOCTh U Kpyr, XOpJa W JUaMeTp, HX CBoiicTBa. BzaumHoe
PaCIIOJNIOKEHHE OKPYKHOCTH M npsiMoM. KacarenbHas M cekymias K OKPYKHOCTH.
OKpyXHOCTh, BHOHCaHHas B yroj. BnucanHas u omnMcaHHasi OKPYKHOCTH

TPEYTrOJIbHUKA.

! SHCCL u gajce * * 0003HAYEHBI TEMbI, U3YUYCHUC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILIAaHEC. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMmarcpuajia.



8 KUIIACC

YeteipéxyronsHuku. Ilapamienorpamm, ero npu3sHaku U CBOWCTBA. HacTHBIE
Clly4yad TMapajuiesiorpaMMoB (MPSIMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKH U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3HAKHU.
IIpssmMoyronpHas Tpaneuus.

*Merton ynBoeHus: Meauanbl. LleHTpaapHas cuMMeETpusI.

Teopema ®aneca u TeopeMa O NPONOPLUHUOHAIBHBIX OTpe3kax. CpenHue
JIMHUHU TPEYTOJbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojbHUKA.

[TogoOue TtpeyroapHuKoB, kKod3(pdunmeHT nomodusa. [IpuzHaku mogoOUs
TpeyroibHUKOB*. [IpuMeHeHue no1o0us npu pelieHn: MPaKTUUYEeCKUX 3a/1a4.

CaoiicTBa mmomaaed reomerpudeckux ¢uryp. Dopmynbl ais III0MATU
TpPEeYrojibHHKa, MapajuiesorpamMma, pomo6a u Tpaneuud. OTHOIIEHUE IUIONIaAeH
NOJIOOHBIX PUTYD.

Brruncnenue momanen TpeyrojJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yrila MNPSMOYTOJBbHOIO TPEYTrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUrOHOMETpUYECKHE (YHKIIUH
yriioB B 30°, 45° u 60°.

BrnmcanHbple W LEHTpAJIBHBIE YIJIbI, YIOJd MEXKJIYy KacaTeIbHOW U XOPAOM.
Yrael  Mexay ~XoplamMM U CeKylUMMHU. BrnucaHHele W OIMCAHHBIE
YeThIPEXYTOJIbHUKH. B3auMHOE pacnosiokeHue HAByX OKpykHocTted. Kacanue

OKpyXkHOCTeH. OOIIHe KacaTelIbHBIC K JIBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB ot 0° po 180°. OcHoBHOe
TPUTOHOMETpUUECKOE TOXK1ecTBO. DOpMyIibl IPUBEICHMUS.

Pemienne TpeyronbHukoB. TeopeMa KOCHHYCOB M TEOpPEMA CHUHYCOB.
Pelienrie mpakTUUECKUMX 3alad C UCIOJB30BAHHUEM TEOPEMBI KOCHHYCOB U

3



TEOPEMBI CUHYCOB.

*TIpeobpazoBanne monodus. [Tomodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mHpoU3BENEHUU OTPE3KOB XOPH, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYILUX, TEOpeMa O KBaJpaTe KacaTeabHOI™.

Bektop, anumHa  (MOaynb)  BEKTOpA, COHANpPABICHHBIE  BEKTOPHI,
MPOTUBOIIOJIOKHO  HANpaBlICHHBIE  BEKTOPbL,  KOJJIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy Haja BeKTOpamH. PaznoxeHue BeKTopa Mo ABYM
HEKOoJUTMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CkansipHOe MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapTOBbl KOOpPAMHATHI HA TUIOCKOCTH. *YpaBHEHUS TPAMON™ U
OKPYXHOCTH B KOOpJMHATaX, IEPECEYCHHE OKPYKHOCTeH M MpsMbIX. Mertoa
KOOPJIMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJbHUKH. JlmuHA OKpyKHOCTH. ['pagycHas u
pajMaHHas Mepa yrila, BBIYMCIIEHHE IUIMH OYr OKpyxHocted. [Inmomanp kpyra,
CEKTOpa, CETMEHTA.

*JIBuKEeHHs MJIOCKOCTU M BHYTPEHHUE CUMMETpUH QUryp (3JIeMEeHTapHbIE

npeactanienus). [lapamnensHbiil neperoc. [loBopoT™.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O
INPEIMETA

JIMUHOCTHBIE PE3YJIbBTATBI:

MOTHBAIMS K OOYYEHHMIO MaTeMaTHKE W IICJICHANPABICHHON MMO3HABATEIHHOU
NEATENbHOCTH;

NOBBIIICHHE  YPOBHSA  CBOEH  KOMIETEHTHOCTHM  4YE€pe3  IPAKTUYECKYIO
NEeATEeNIbHOCTh, TPEOYIOIIYI0 MaTEeMaTHUYECKUX 3HAHWUM, B TOM YHCJIE YMEHHE
YUYUTHCS y APYTUX JIOJIEN;

CIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIMIO, ObITh TOTOBBIM JICHICTBOBATH B

OTCYTCTBHE TapaHTUN yCHeXxa;



cnocobHocTh oOywatomuxcss ¢ 3[IP k oco3HaHuIO CBOMX JePULMTOB U
MPOSIBJICHUE CTPEMIICHUS K UX MTPEOOTICHHIO;

CHOCOOHOCTH K CAMOPA3BUTHUIO, YMEHUE CTABUTH JOCTUKUMBIC TIEIIH;

YMEHHE pa3nuyarh Yy4eOHbIE CHUTYyalldd, B KOTOPBIX MOXHO JI€HCTBOBAThH
CaMOCTOSITENTFHO, M CHUTyallud, T/ CIEAYeT BOCIOIB30BaThCS CIPABOYHOM
uHbOpMaIueil Win APYruMU BCIOMOTaTeIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH TIEPEHOCUTH TOTYUYCHHBIE B X0/I¢ 00YUYCHHUs 3HAHUS B aKTYaIbHYIO
CUTyaluio (MpH pEIICHUH JKUTCHCKUX 3a7ad, TPEOYIOUINX MaTeMaTHYeCKUX
3HaHUK);

CIIOCOOHOCTh OpPHUEHTUPOBATHCS B TPEOOBAHMAX M TMpaBWIAX TPOBEACHUS
POMEXXYTOUHOW U UTOTOBOM aTTEeCTaIUH;

OBJIaJIECHHE OCHOBaMHU (PHHAHCOBOW I'PaMOTHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI
Osnadenue ynugepcanbHbIMu yUeOHbIMU HOZHABAM EIbHBIMU OCUCHBUAMU:

yCTaHABIMBATh  MPUYUHHO-CIEACTBEHHbIE  CBSI3M B XOJI€  YCBOCHHUS
MaTEMaTUYECKOT0 MaTepuana;

BBISBJIATh JACHUIUT JaHHBIX, HEOOXOJMUMBIX [IJisi PEHICHHS TOCTaBICHHON
3a/1auu;

C TOMOIIBIO YYHUTENS BBHIOMPATh CIMOCOO pEIICHHsS MaTeMaTH4YeCKO 3amauu
(cpaBHMBATh BO3MOXHBIEC BApUAHTHI PELICHUS);

OPUMEHATh W MpeoO0pa3oBbIBaTh 3HAKM M CHUMBOJIBI B XOJI€ pEIICHUs
MaTeMaTH4eCKUX 3a/1a4;

yCTaHABJIMBAaTh UCKOMOE U JaHHOE MPU PEUICHUH MaTEMaTUYECKOU 3a1a4u;

NOHUMATh W HMHTEPIPETHUPOBATH MHGOPMAIMIO Pa3IWYHBIX BHUAOB U (HopM
MpeCTaBICHNUS;

WLTIOCTPUPOBATH pelIaeMble 3a7a9i rpaQUIecKUMU CXeMaMH;

3¢ (PEeKTUBHO 3aITOMUHATH U CUCTEMATHU3UPOBATH MH(GOPMAIIHIO.



MOHUMAaTh M UCIOJb30BaTh MAaTEMaTUUYECKUE CPEACTBA HATJIAIHOCTH (TpaduKH,
auarpaMMbl, TaOJWLbI, CXEMbl W JAp.) A4 WUIOCTPALUU, HHTEpPIpEeTaIHH,

apryMeHTAallUH.

Osnadenue ynugepcaibHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCGUAMU:

OpraHU30BBIBATh Y4YEOHOE COTPYJHHYECTBO M COBMECTHYIO JEATEIBbHOCTH C
YUYUTEIEM U CBEPCTHUKAMU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aUMOJICHICTBOBATh M HAXOJUTh OOIUE CIIOCOOBI pabOThl, padoTaTh B IpyMIIE:
HAXOJIUTh OOIIee pelIeHHe U pa3peniaTh KOH(MIUKTHI Ha OCHOBE COTJIACOBAHMUS
no3unMii W ydé€ra HMHTEPECOB; clymiaTh mnapTHépa;  (GopMyIupoBaTh,
apryMEHTHUPOBATh U OTCTaUBATh CBOE MHEHHUE;

IIPOTHO3UPOBATh BO3HMKHOBEHHE KOH(DJIMKTOB MPU HAIUYMU Pa3HBIX TOYEK
3peHHsl U paspemarb KOH(GIUKTH Ha OCHOBE Y4€Ta MHTEPECOB M TO3UIIUM BCEX
YYaCTHHUKOB;

apryMEHTHpPOBAaTh CBOKO MO3ULHI0 M KOOPAMHUPOBATH €€ C MO3ULUSIMU
napTHEPOB B COTPYIHUYECTBE IMPHU BHIPAOOTKE OOIIETO pElIeHHs B COBMECTHOM
NEeATEIbHOCTH;

BBITIOJHATh CBOIO 4YacTh pPalbOTHI, JOCTUTaTh KAa4eCTBEHHOTO pe3yjibTaTa u
KOOPJIMHUPOBATH CBOU JAEHUCTBHS C APYTUMHU YIE€HAMU KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOUTUI TIPOIYKT.

Osnadenue ynugepcaibHblMu y4eOHbIMU PeZYIAMUGHBIMU OCUCMEUAMU:

CTaBUTh IIEJIM, BBHIOMPATh M CO3/1aBaTh ANTOPUTMBI [JISl PEMICHUS Y4eOHBIX
MaTeMaTUYECKUX MPoOIIieM;

IUTAHUPOBATh M OCYIIECTBIATH JAEATEIBHOCTh, HAIPABJICHHYK) Ha PELICHHE
32724 UCCIIEI0BATEIBCKOTO XapaKTepa.

dbopMynmupoBaTh W yAepKHBaTh y4eOHYIO 3ajgady, COCTaBIATh IUIAH U
MOCJICIOBATSIILHOCTh JICUCTBHUH;

OCYIIECTBIIATH KOHTPOJIb 110 00pa3ily ¥ BHOCUTH HEOOXOIUMBIE KOPPEKTUBHI;

KOHTPOJIMPOBAaTh  MpOLIECC U pe3ylbTaT  yuyeOHOW  MaTeMaTUYECKOU

ACATCIIBHOCTH,



aJIeKBaTHO OLIEHUBATh MPABUJIBHOCTh WJIM OIIMOOYHOCTH BBIIIOJIHEHHS YUEOHOU
3a/1ayu, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €€ PEILICHNUS;

clIM4yaTh Croco0 JAEHCTBUS U €ro pe3ybTaT C 3aJaHHBIM JTAJIOHOM C LEJbIO
0oOHapy’KeHHUs OTKJIOHEHUH U OTJIIMYUNA OT 3TAJIOHA.

OpEeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IMpPH PEIICHUU YUEOHOU
3a/1a4y;

NOHUMATh NPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyemblil pe3yibTaT
NEeSATENbHOCTH, ONPEAENSITh MO3UTUBHBIE U3MEHEHHUS U HaIlpaBieHUs, TpeOyroume
nanbHeuenl padboTsl;

PEeryJIupoBaTh COCO0 BBIPAKEHUS SMOIIHM.
NPEAMETHBIE PE3YJIbTATHI

7 KIIACC

PacriozHaBath M3ydeHHBbIE T€OMETpUUYECKUE (UTYPBI, ONPENEISITh UX B3aUMHOE
pacnosyiokeHue, u300paxaTb reoMeTpudeckue (QUTypbl; BBINOIHITh YEPTEKHU 10
yCIOBUIO 3a7auu. V3MepsATh JIMHEHHbIE U YITIOBbIE BEJIMYUHBL. Pemarte 3a1aun Ha
BBIYMCJICHUE JUIMH OTPE3KOB U BEJIWYMH YIJIOB.

Henatb rpyOyro OIEHKY JTUHEHHBIX U YTIIOBBIX BETUYUH MPEIMETOB B PEabHOU
KU3HU, Pa3MEPOB MPUPOJHBIX O0BEKTOB. Paznuyarh pazmepsl 3TUX OOBEKTOB IO
HNOPSAKY BEJIUYUHBL.

CtpouTth 4epTeXH K TEOMETPUUECKUM 3aJa4aM (C UCIOIb30BAHUEM CMBICIOBOM
OTIOPBI: HABOSIIINE BOMPOCH! H/WIIHA aITOPUTMa YUEOHBIX TCHUCTBHI).

[Tonp30BaThCs NpHU3HAKAMU  PABEHCTBA  TPEYIOJBHUKOB,  HMCIIOJIb30BaTh
MPU3HAKH U CBOWCTBA PAaBHOOECAPEHHBIX TPEYTOJIBHUKOB TIPU PEIICHUH 3a71a4.

[IpoBOaWTH NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCsl MNpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIOJIBHOTO
TPEYTrOJbHUKA, B PEIICHHMU TEOMETPUYECKUX 3adady (C HCIOJIb30BaHUEM

3pUTENLHON HATJISITHOCTU W/UIIA BepOallbHOU OMOPHI).



Omnpenenars napamuieabHOCTh NPSMBIX C TOMOLIBIO YTJIIOB, KOTOpPBIE 00pa3yeT ¢
HUMM cekymas. OnpenensaTs MapajuleIbHOCTh HPSIMBIX C MOMOIIBIO PABEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOil.

Pemath 3aaun Ha kieTyaTon Oymare.

[IpoBOAUTE BBIYKMCIIEHUS U HAXOAUTh YMCIOBbIE U OYKBEHHbIEC 3HAUEHHUS YTJIOB B
F€OMETPUUYECKUX 3a1a4yax C MUCIIOJIb30BAHUEM CYMMBl YIJIOB TPEYIOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpPHU MEPECEUEHUU JBYX
NapajuleIbHbIX NPSAMBIX CEKYLIEeH. Pemars npakTuiyeckue 3aa4u Ha HaXOXKJICHUE

YTJOB. Nmets MNpCaACTABJICHUC O IMTOHATUC I'COMCTPHUUCCKOTO MCCTA TOUCK.

DopMyJIMPOBaTh OMNPEACICHUS OKPY>KHOCTH M Kpyra, XOpAbl W JuaMeTpa
OKPYKHOCTH, TTOJIb30BAThCSI X CBOMCTBAMU. YMETh IPUMEHSTH 3TU CBOWCTBA MIPHU
pelleHnN 3a7ay.

OpueHTUPOBATHCS B MOHSATHUSAX: OMUCAHHAS OKOJO TPEYTOJIbHHUKA OKPYKHOCT,
IIEHTP OINHUCAHHON OKpYyKHOCTU. OrnepupoBaTh Ha 0a30BOM YpOBHE ¢akTaMu O
TOM, YTO OWCCEKTPHCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCs B OJTHOH TOUYKE, M O
TOM, UYTO CEpEANHHBIC MIEPIECHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS
B OJHOM TOUYKE.

OpueHTHpOBaTECI B TOHATHSIX W ONEPUPOBaTh Ha 0a30BOM YpOBHE:
KacaTeJlbHas K OKPY)KHOCTHU, T€OpEMa O MEPHEHIUKYJISIPHOCTH KacaTeIbHOU U
paanyca, MpoBeAEHHOIO0 K TOUKE KacaHHUs.

Nmers mnpencraBieHue O TMPOCTEUIINX TE€OMETPUYECKUX HEPABEHCTB, UX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTH OCHOBHBIE TEOMETPUUYECKHE ITOCTPOCHUSA C MOMOIIBIO LUPKYJIS M
JIMHEHKH.

8 KJIACC

PacriosHaBath  OCHOBHBIE  BHJBI  YETBIPEXYTOJBHUKOB, WX  JJIEMEHTHI,
MOJI30BAThCSI UX CBOMCTBAMHM IIPU PEIIEHUU F€OMETPUUECKHUX 3a/1a4.

OpHEHTHPOBATHCA B MOHSATHHM — TOYKH MEPECEYEHHS MEIUAH TPEYroJbHHUKA

(leHTpa Macc) B pellieHuH 3a1ad.



Braners noHATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANCLUH, IPUMEHATh UX
CBOWMCTBA IIpU pPELICHUM IMPOCTEUIINX TeoOMEeTpUYecKux 3amzad. Mwmers
npeacrasiaeHne o teopeme dameca U TEOpeME O MPONOPLUUOHAIBHBIX OTpE3Kax,
NPUMEHATh WX ISl PEIIeHHs] MPAaKTHUYECKUX 3aaad (C Omopod Ha 3pUTENbHYIO
HarJIsIHOCTB).

[IpuMeHsATh NpU3HAKKM TMOAOOUS TPEYTrOJbHUKOB B PEUIEHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[lonb3oBaTtbesi Teopemoit Iludaropa uist pelieHHs TeOMETPUUYECKUX U
IPaKTUYECKUX 3a]1a4.

Brnamerp mnoHATHMSMH CHHYCAa, KOCHMHYCa W TaHIE€HCAa OCTpPOro  yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCAd ITUMU MOHATUSAMM JJIsl PELICHUS
NPAKTUYECKUX 3a7a4 (IPU HEOOXOJUMOCTH C OMOPOM Ha aJrOPUTM TpaBuIiIa).

Beruucnsate  (paznuuHbIMU - criocobamMu) (C OmoOpodl  Ha  CIPABOUYHYIO
MHPOpPMAIINIO) IJIOMIAAh TPEYroJbHUKA U IUIOMAAd MHOTOYTOJBHBIX (QUIyYp
(MOaB3YACh, TIe HEOOXOAUMO, KabKYIATOPOM). [IpUMEHSITh MOTyUYeHHbIE YMEHUS
B MIPAKTHUYECKUX 3a/1a4ax.

Brnanerp MNOHATHSMU BIHCAHHOTO M UEHTPAJIBHOIO Yrja, HCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIIax MEXAY XOpAaMu (CEeKyUIUMU) U YIJIE MEXKIY
KacaTeJIbHOW M XOPAO0H MPHU PEIICHUU MPOCTEUIIINX TEOMETPUUECKHX 3a/1a4.

Brnanerp NOHATHEM ONHUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJbHUKA IPU PELIEHUH ITPOCTEUIIINX 3a7a4.

[IprMeHATh MOJYy4YEHHBIE 3HAHWS HA IPAKTUKE — CTPOUTH MATEMaTHYECKHE
MOJIEIIN JJIS 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TpPUMEHEHHEM TMOA00uS U TPUTOHOMETPUHU (MOIB3YSICh, TAe HEOOXOAUMO,

KaJIbKYJATOPOM).

9 KUIIACC
3HaTh TPUTOHOMETPUYECKHE (PYHKITUU OCTPHIX YTJIOB, HAXOJIUTH C UX TIOMOIIIBIO

pas3Iu4HbIC AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYrOJIbHUKA («peuieHue



MPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYISTOPA) TITUHBI
Y yTJIbI 1J19 HE TaOJIMYHBIX 3HAYEHUH.

[Tonb3oBarbest (hopmMyliaMu MOPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXJIECTBOM [IJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMU
BEJIMYMHAMMU (C OMOPOM Ha CIIPaBOYHYIO MH(OpMAIIHIO).

Hcnonr3oBaTh T€OpEMBbl CUMHYCOB W KOCHHYCOB JUIsI HaXOXKACHUS PA3TUYHBIX
AJIEMEHTOB TPEYTOoJIbHUKA («PEIICHUE TPEYTrOAbHUKOBY»), MPUMEHITh UX IMpHU
pelIeHNH MPOCTEHIITUX T€OMETPUUECKHUX 3a]1ay.

Brnaners nonsatusimu mpeoOpa3oBaHUs MOJI00USI, COOTBETCTBEHHBIX AJIEMEHTOB
noaoOHbIX ¢uryp. [lonp3oBaThCs CBOMCTBaMH TOJ00MS MPOW3BOJIBHBIX (PUTYD,
YMETh BBIYUCIIATH JJIMHBI U HAXOJUTh YIJIbI Y TOAOOHBIX Quryp (1Mo aaroputMmy
y4eOHbIX nercTBui). [IpumMeHATh CBOMCTBAa MOA0OMsS B MPAKTUYECKHUX 3ajJadax.
YMeTh NPUBOAUTE IPUMEPHI MOJOOHBIX (DUTYP B OKPYKAIOIIEM MHDPE.

[Tonb3oBaThCcsi TEOpeMaMu (110 BU3YaJIbHOM OMOpE) O MPOU3BEACHUH OTPE3KOB
XOpJI, O IPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeIbHOM.
[Tonb30BaThCS BEKTOpAMU, MOHUMATh UX T€OMETPUUYECKUN M (U3HUECKHUI CMBICT,
NPUMEHSITh UX B PEUICHUU TEOMETPUUECKUX W (Pu3nueckux 3aaad. [IpuMeHsTh
CKaJISipHOE MPOU3BEICHNE BEKTOPOB JJI HAXOKICHUS JIJTMH U YTJIOB.

[Tonb30BaThCst METOIOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
T€OMETPUYECKUX U MPAKTUUECKHUX 3a/1a4.

Brnanerp NOHATUSAMM MPAaBWIBHOTO MHOTOYTOJbHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBL JyTU OKPY>KHOCTH W PaJIMAHHOW MEphI yriia, yMETh BBIUHUCIATH ILIOMIAAb
Kpyra U ero yactedl (c omopoil Ha cmpaBo4yHyr HHpopmanmio). [IpuMeHSTH
MOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1ayax.

Haxomute ocu (Wiau TEHTPHI) CUMMETpUH (DHUTYp, TPUMEHSTH JIBUIKEHUS
IJIOCKOCTH B MPOCTEUIINX CIIyYasX.

[IpuMeHSTh TOJIydeHHbIE 3HAHHMS HA MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE
MOJIEH IS 3a1a4 peaIbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TMPUMEHEHHEM TMOJO0MS U TPUTOHOMETPUYECKUX (YHKIMK (TOIB3YSICh, TI€

HEO00XO0UMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 kaace (He MeHee 68 )

Ha3Baunmue
paszaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BHIDbI 1€ITEJIbHOCTH oﬁyqamumxcﬂ

4acoB)
IIpocreiimme [Ipocreiinye reoMeTpuueckie 0ObEKThI: TOUKU, IPSIMBbIE, JIydd | DOPpMYJIMPOBATH OCHOBHbIE MIOHATHUS U ONIPE/ICICHHUS.
reoMeTpuyYecKne |4 yriibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  W3Y4YEHHbIE  TeOMETpUYECKHEe  (Urypsl,
durypsoi CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeasaTh MX B3aUMHOE PACIOJIOKEHHE, BBIMOJIHATH
U UX CBOMCTBA. Pabora ¢ mpocTeHMMu 4epTexamu. yepTéX MO YCIOBMIO 33/a4M (C MCIOJIb30BAHUEM CMBICIOBOM
N3mepenue W3mepenue NMHEMHBIX M YIJIOBBIX BEJIMYMH, BBIUMCJICHHE|ONMOPHI: HABOJAIIME BOMPOCHl W/MIU alroputMa y4eOHBIX
reoMeTPpMYEeCKHX |OTPE3KOB U YIJIOB. necTBuil).
BeJIUYNH Ilepumerp u  mmomans  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH NMpoCTEHIINEe NOCTPOCHHS C IOMOIIBIO UPKYIISA U
(14 9) MIPSIMOYTOJIbHUKOB. JIMHEUKH.
90P: N3MepATH TUHEIHBIE U YIVIOBBIE BEJIMYHUHBI T€OMETPUUYECKUX
https://resh.edu.ru/ U IPAKTHUYECKUX 0OHEKTOB.
https://www.yaklas Onpenensitb «Ha TIJa3» pa3sMepbl pealbHbIX OOBEKTOB,
NMPOBOAUTH I'PYOYIO OLIEHKY UX Pa3MEpOB.
s.ru/ Pemiatp 3amauu Ha BBIYMCIEHHUE UIMH OTPE3KOB M BEIMYMH
YTJIOB.
Pematp 3a1a4u Ha B3aMMHOE PACIOJI0KEHUE T€OMETPUIECKUX
buryp.
IIpoBoanTh KiIacCU(UKALNIO YIIIOB, BBIYHCJIATH JTUHEHHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJ0KHBIE HEOOXOIUMBbIE
JI0Ka3aTelIbHbIEC PACCYXICHHUS.
3HAKOMMTHCS C UCTOPUEHN pa3BUTHS FeOMeTPHU.
TpeyroabHuKH IlonsTiE O paBHBIX TPEYroJbHUKAaX U  nepBUuHbIC | Pacmo3dHaBaTh Napbl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX
(22 v) NPEJCTaBICHUS O paBHBIX (KOHIPY’HTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHMEM NPHU3HAKOB) MPHU HEOOXOIUMOCTH C

IprU3HaKa paBE€HCTBA TPCYTI'OJIbHUKOB.

BHU3YyaJIbHOU OTIOPOM.
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[Ipu3zHaku  paBeHCTBA  IPSIMOYTOJIBHBIX  TPEYTrOJIbHUKOB.
CBOMCTBO MeIMaHbI IPSMOYTOJIBHOIO TPEYTOJIbHUKA.
PaBHOOespeHHbIE M PaBHOCTOPOHHHME  TPEYrOJbHUKH.
[Ipu3Haku u cBoiicTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA.
[IpoTuB OGoJbBIICH CTOPOHBI TPEYrOJILHUKA JISKUT OOJBIIHIA
yTOlL.

[IpocTenmme HeEpaBeHCTBA B T'€OMETPHHU.
TpeyrojabHuka. HepaBeHCTBO JoMaHOM ™.
[IpsimoyrosbHbIN TpeyroibHUK ¢ yrioM B 30°.
[lepBble MOHATHS O T0KA3aTEIBCTBAX B FTEOMETPHH.

*HepaBeHCTBO

BeiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB.

®opmyIHpOBaThH OIIPEIEIICHUS: OCTPOYTOJIbHOTO,
TYIOYTOJIBHOTO, MPSIMOYT OJIbHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHCHI, BBICOTEHI,
MEIMaHbl TPEYroJIbHUKA; CEPEIMHHOr0  IEpHEeHIUKYIIIpa

OTpe3Ka; IepUMeTpa TPEyroJibHUKAa INpU HEOOXOJUMOCTU C
OIOPOI HA AJITOPUTM IpaBUIIA.

@opMyaHpoBaTh CBOIICTBA M NIpPHU3HAKU PaBHOOEAPEHHOTO
TPEYrOJbHUKA.

CTpouTh 4epTEKHU, pelmiaTh 3aJa4M C IIOMOIbI0 HAXOKICHUS
PaBHBIX TPEYTrOJIbHUKOB.

IpumensarTs NpU3HAKM  paBEHCTBA  MNPSIMOYTOJIbHBIX
TPEYrOJbHUKOB B 3a/layax (C KCIOJb30BAaHUEM CMBICIOBOM
OTIOpBI: HABOJAIIME BOMPOCHl W/MIM aJropuTMa Y4eOHBIX
necTBuil).

Hcnoab3oBath I1UPPOBBIE PpECYpChI
CBOWCTB U3y4aeMbIX puryp.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS T€OMETPHH.

AJs1  HCCJIeAOBAaHUA

IMapajneabHbie
npsiMble, CyMMa
YIJIOB
TPeYroJibHuKa

(14 q)

30P:
https://resh.edu.ru/

https://www.yaklas
s.ru/

[TapannensHble TpsiMble, MX CBOWCTBAa. Hakpect nexainue,
COOTBETCTBEHHBIEC U OJJHOCTOPOHHUE yIJibl (0Opa3oBaHHbIE MPU
MepeceyeHNH MapaieIbHbBIX MPSAMBIX CEKYIIEH).

[Ipu3Hak  mapajuIeNbHOCTH  OPSMBIX — 4Ye€pe3  PaBEHCTBO
pacCTOSIHUNA OT TOYEK OJHOU MPSIMOM 10 BTOPOM MPAMOIA.
CymMma yrioB TpeyrojbHHKa U MHOTOYTOJIbHUKA.

Buemrnue yriel TpeyrojipHuKa

®opmyaupoBaTh  NOHATHE  IAPAJIICIBHBIX
HAXOJUTh IIPAKTHYECKUE IPUMEPHI.

M3yuath cBoiicTBa yrjioB, oOpa3oBaHHBIX MpPH MEpPECCUCHUU
napauIeIbHBIX MPSAMBIX CEeKYyILeH

IIpoBoauTh 0Ka3aTeIbCTBA. DOPMYJIMPOBATH TeEOPeMY
NapajuieIbHOCTH ~ JBYX HPSIMBIX C  IOMOIIBIO  YIJIOB,
00pa30BaHHBIX NPHU MEPECEUCHUU OTHX TMPSAMBIX TpPETben
MIPSIMOM.

BbI4HCIsATH CyMMY YIUJIOB TPEYTrOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTh uucinoBble U OYKBEHHbIE 3HAYEHHS VIJIOB B
FEOMETPUYECKHX 33/1a4aX C MCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYrOJIbHUKA U MHOTOYT'OJIbHUKA.

3HAKOMUTBCS ¢ HCTOPUEl Pa3BUTHS TE€OMETPHH.

MPSIMBIX,
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Oxkpy:kHOCTH
U KPYT.
I'eomeTpuueckue

MOCTPOEHH
(14 9)

90P:
https://resh.edu.ru/
https://www.yaklas

s.ru/

OKpyXHOCTb, XOpAbl U IUAaMETPbl, UX cBolcTBa. KacarenpHas
K OKpyXHOCTH. OKpY)KHOCTb, BIHcaHHas B yroi. *[lonstue o
I'MT, npumeHnenue B 3amgadax. buccekrpuca M cepeauHHBIN
MEPIEHIUKYIISAP KaK FEOMETPUUECKHE MECTA TOUEK™.
OKpyXHOCTb, ONHCAaHHAs OKOJIO TPEyrojpbHUKa. BrncanHas B
TPEYrOJIbHUK OKPYKHOCTb.

[Ipocrenmue 3aga4n Ha IOCTPOCHHUE.

®opMy/IHpPOBaThL  ONpeJeJeHUsl: OKPYXKHOCTH, XOpPIBI,
JuaMeTrpa M KacaTelbHOM K OKpyxkHocTth. HM3yuarh uX
CBOMCTBA, IPU3HAKU, CTPOUTDH YEPTEKHU.

HccaenoBarb, B TOM YUCIIE HCNOJb3Ys HH(POBLIEC pecypcChl.
OKPY)KHOCTb, BIIUCAaHHYIO B yroJl; LEHTP OKPYKHOCTH,
BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoab3zoBats Metoa I'MT nmns nokasarenscrBa TeopeM o
nepecedyeHnt OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPEIMHHBIX
NEPNEHANKYIAPOB K CTOPOHAM TPEYrOJbHUKA € TOMOIIBIO
I'MT.*

OBinageBaTh NOHATUSIMH  BIMCAHHOM U
OKPY’)KHOCTEH  TPEYTrOJbHHKA, HAXOAMTh
OKPYXHOCTEH C OTIOPOM HA aJlrOPUTM IIpaBuUJIa.
Pemate OCHOBHBIE 3a1a4M HA IOCTPOEHME: YIja, PaBHOIO
JAHHOMY; CEPEIMHHOTO NEPIEHIUKYISpa AAHHOTO OTPE3Ka;
OpsMOM,  NPOXOJAIIEed  4Yepe3  JaHHYH  TOYKY H
NEPIEeHIUKYISIPHON JaHHOW HpsIMON; OMCCEKTPUCHI JAaHHOTO
yriaa; TPEYroJbHHUKOB IO Ppa3IMYHBIM DJIEMEHTaM IIpU
HEO0XOIMMOCTH C HaIPaBJISAIOMIEH TOMOLIBIO.

3HAKOMHTBCH ¢ HCTOPUEH Pa3BUTHSA F€OMETPHH.

OIIMCaHHOM
LHEHTPBl  3TUX

IoBTOpEHHUE,
00001IeHHE
3HAHMH

(4 4) 30P:
https://resh.edu.ru/
https://www.yaklas

S.ru/

[ToBTOpenue u 0000IIEHHE OCHOBHBIX MOHATUH U METOJOB
Kypca 7 Kiacca.

Pemartn 3aJa4Y Ha IIOBTOPCHUC, HUIUIIOCTPUPYIOLIHUE CBA3U
MCXKIY pa3JIMYHBIMU YacCTiAMU Kypca.
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8 kiacc (He meHee 68 u)

Ha3zpanue
pasaesia (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpKaHue

OcHoOBHBIE BH/IBI JeSITEJIbHOCTH Oﬁy‘lalOIIII/IXCH

4acoB)
Yeroipéxyroabuuku |llapamnenorpamm, ero npusHaku u corcrsa. YactHele cirydau | M300pakaTh M HAXOAMTH HA 4EPTEkKAX YETHIPEXYTOJIbHUKHU
(12 3) napajyuieorpaMmoB  (IIpSIMOYTOJIBHUK, poMO, KBajpar), WX |pa3HbIX BUJIOB U UX JIEMEHTHI.
npu3Haku U cBoilctBa.  Tpameuus.  PaBHOOOkass — u|dDopmyaupoBaTh onpe/eeHH: napajuiesorpamma,

90P:
https://resh.edu.ru/
https://www.yaklas

S.ru/

MPSIMOYTOJIbHAS TPATICIHH.
*VnBoenue menuansl. LleHTpanbHas cuMMeTpus™

NpsAMOYrojbHUKa, pomOa, KBajpaTa, Tpamneluu, paBHOOOKOMH
Tparenuu, IpsIMOYroIbHOMN Tparenuu.

Hcnonb3oBaTh mNpuH  pelieHMH NPOCTEHIIMX  3ajadv
NpU3HAKU U CBOMCTBA: mapajuiesorpaMmma, npsMoyrojbHHUKa,
pomba, KBajapara, Tpamelnud, paBHOOOKOW Tpamenuw,
IIPSIMOYTOJIBHOW Tpamenuy.

I[IpuMeHsSITH MeTOJ YIBOCHUS MEAMAHBI TPEYTOJbHHKA C
OIOPOI Ha AJITOPUTM IpaBUIIA.
Hcnoab30BaTh IM(PPOBBIE pECYpPCHI
CBOWCTB U3y4aeMbIX puryp.
3HAKOMHUTBHCS C UCTOPHUEN pa3BUTHS FeOMeTPHH.

IUISL  UCCIIENOBAHUS

Teopema daseca
U TeopeMa 0
NPONOPUHOHAJIbH
bIX OTPe3KaXx,
MOX00HBIE
TPEeYrojbHUKH

(15 9)

30P:
https://resh.edu.ru/

https://www.yaklas

*Teopema Paneca u TeopemMa 0 IPONOPIUOHATBHBIX OTpe3Kax. ™
Cpennss nuHus TpeyroyibHUKa. Tpaneuus, e€ cpeaHsst TUHUs.

*TIponopuyoHanbHble  OTPE3KH, MOCTPOCHHE  YETBEPTOTO
MIPOMOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IIeHTpa Macc B TPEYTOJIbHUKE.

[logoGHble  TpeyronbHUKM. Tpu  mpu3Haka  MOHOOHS

TPGYFOJILHI/IKOB*. HpaKTqucxoe IIPUMCHCHHC.

IIpoBOAMTH MOCTPOEHUS C IOMOLIBIO HUPKYJIS U JTUHEHKH C
ucnosib3oBanue  Teopembl  Dajmeca W TEOpeMBl O
IPOMOPLUUOHANIBHBIX ~ OTpe3KaX, CTPOUTH  YETBEPTHIU
MPOMOPLUUOHANIBHBIM OTPE30K C OMOpPOH Ha 3PUTEIHHYIO
HATJITHOCTb.

HaxoauTh 10100HBIE TPEYTOJbHUKHA HAa TOTOBBIX YEPTEKAX C
yKa3aHWEM COOTBETCTBYIOIIMX TPU3HAKOB TMOA00MsA Tpu
HEO0OXO0IMMOCTHU C BU3YaJIbHOU OMOPOil.

Pemarp 3agaum Ha MOJOOHBIE TPEYrOJLHUKU C TOMOIIBIO
CaMOCTOSITEILHOTO TOCTPOCHUSI YEPTEKEU U HaXOKACHUS
NOJOOHBIX  TPEYrOJBHUKOB  MPH  HEOOXOJAUMOCTH  C
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HaIIPaBJIAOLIEH TOMOILBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIOIb30BAHUEM IIPU3HAKOB
NOJOOMST HECIIOKHBIX T€OMETPHUYECKUX 3a/ad C OIOpOi Ha
ITOPUTM Y4EOHBIX AEUCTBUM.

I[IpuMeHsSITH  TOJIyYEHHBIE  3HAHMS  [PU  PEILIECHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4 PU HEOOXOAUMOCTHU
C HaIIPaBJIAOLIEH TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS T€OMETPHH.

ILnomann.
Haxoxnenune
nJjiomaaen
TPEyroJbHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. Ilaomaan
NoAOOHBIX (puUryp
(14 )

30P:
https://resh.edu.ru/
https://www.yaklas

S.ru/

[Tonsatue 06 001IeH TEOPUU TUIOIITAIH.

@opmynsl AN TUIOMIATM TPEYroJbHHUKA, Tapajuiejorpamma.
*OTHoOlLIEHUE TUIOIACH TPEYroJbHUKOB ¢ OOIIMM OCHOBaHHEM
WU 00IIel BEICOTOM.

Brruucnenue miomanei cioxHbIX GUTYp depe3 pa3OueHue Ha
4acTH U JOCTpoeHue.™

[Tmomanu puryp Ha kimerdaToit Oymare.

[Tmomamun nomo6HBIX Guryp. Beraucinenune miomnranei. 3amadn ¢
MPaKTUYECKUM cojiepxkaHueM. *PerieHue 3amad ¢ MOMOIIBIO
MeTO/1a BCIIOMOTaTeNbHOM momaau.™

OgiaieBaTh NMEPBUYHBIMHM MpeACTaBIeHUAMH 00 oO1ein

Teopun Iomaa (Mmepel), ¢opMyJMpPOBATHL CBOICTBa
TUTOIAIH, BBISICHATH VX HATJISHBINA CMBICIT.

[MpumensaTs  GopMynbl  IUIOMIAAM  MapajuiesorpaMMa,
TPEYroJIbHUKa, Tpaleluu C ONOpPOH Ha CIPaBOYHYIO
H(pOpPMAIHIO.

IMpumensiTh bopMyIBI TUTOTITA T BBIITYKJIOTO

T—IeTBIpéxyl"O.HBHI/IKa 4epe3 AUaroHaid U yrojg MExay HUMHU C
OTIOpPO¥ Ha CIIPAaBOYHYIO HHPOPMAIHIO.

Haxomutes 1iomanu Quryp, n300pakEHHBIX Ha KIETYaTON
Oymare, HCIOJIb30BaTh pa30MEHUE HA YACTH U JOCTPOECHHUE.
Pa3ouparh mnpuMepbl MCHOJIB30BaHHUS BCIIOMOTAaTEIbHON
IUTONIA/IN IS PEIICHUsI TEOMETPUUYECKUX 3a/1ay.

HaxomuTs 1utOmagu mnogoOHbIX ¢Quryp ¢ omopodt Ha
CIPaBOYHYIO HH(OPMAIIHIO.

BoIuncasTh JI0MIa110 Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYD.
PemaThp 3a1aum Ha IUIONIA/Ib C MPAKTUYECKUM COAEPKAHHEM
MOCJIe COBMECTHOTO aHalln3a.

Teopema
IMudaropa u
HavyaJja
TPUTOHOMETPHH
(10 1)

Teopema Iludaropa, e€ moka3aTenbCTBO M TNPUMCHEHUE.
O6patHas Teopema [Iudaropa.

Omnpenenenue TPUTOHOMETPUYECKUX (DYHKIUN OCTpOro yria,
TPUTOHOMETPUUECKHE  COOTHOUIEHHS B  MPSIMOYTOJIHHOM
TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

®opmynupoBate Teopemy lludaropa, mcmosb3oBarh e B
MPAKTHYECKUX BBIYUCIICHUSX.

Brnagerb  NOHATHSAMH — TPUTOHOMETPUYECKUX  (DYHKIUI
OCTpOTO yTIjia, IPOBEPSATH X KOPPEKTHOCTD.
BbiBoauTH TPUTOHOMETPUUECKHUE COOTHONIIEHUSI B
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CooTHomIeHHs  MEXAY CTOPOHaMH B
TpeyroJabHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

IIPSIMOYTOJIBHBIX

IPSIMOYTOJIBHOM TPEYTOJbHUKE C ONOPOH Ha CIPaBOYHYIO
UH(OpMAIIHIO.

HccnenoBath  COOTHOLIEHUS  MEXIy  CTOPOHaMu B
IPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriaMmu B 45° u 45°; 30° u
60° ¢ HanpapJIAIOIICH TOMOIIIBIO.

Hcnoan3oBath  (GOpMynbl  TPUBEICHUS U
TPUTOHOMETPUUECKOE TOXKAECTBO ISl HAXOXKICHUS
COOTHOIICHUH MEXIY TPUTOHOMETPHUYECKUMU (YHKIUSIMHU
Pa3IUYHBIX OCTPBIX YIJIOB C ONOpPOM Ha CIPaBOYHYIO
MH(pOpPMAIHIO.

IpuMeHsITH TIONyYCHHBIE 3HAHUS W YMEHHS TIPU PEUICHUU
NPaKTUYECKUX 3a7ad (IpH HEOOXOAMMOCTH C ONOpOH Ha
QITOPUTM IIPABUIIA).

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPHH.

OCHOBHOC

Yriasel B
OKPY>KHOCTH.
Bnucannbie

U ONHCAHHbIE
4eThIPexXyroJbHUK
H.

KacaTeanHble

K OKPYKHOCTH.
Kacanue
OKPY:KHOCTeM

(13 9)

30P:
https://resh.edu.ru/

https://www.yaklas
s.ru/

BrnucanHuble ¥ LEHTpAJIBHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U
XOPJIOH.

VYTl MeXIy XOpAaMHu U CEKYIIIHMHU.

Bnucannbsie U onMcaHHBIC YETHIPEXYTOTBHUKH, UX TPU3HAKH U

cBoiictBa. IIpuMeHeHMe STHUX CBOWCTB TMpU  PEIICHUU
reOMEeTPUYECKUX 3a/1a4.

B3anmHoe pacnosiokeHue ABYyX —OKpyxkHocrteil. Kacanue
OKPY>KHOCTEH.

@opMyIHpPOBaThL OCHOBHBIE OIpEACNEHUs, CBSI3aHHbBIE C
yriamu B Kpyre (BIIHCaHHBINA yroJl, HEHTPaIbHbBIN YTO).
HaxoauTh BIMCAaHHBIC YIUIBI, ONUPAIOIIMECS HA OOHY IYTY,
BBIYHMCJISITH YTJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX,
TEOPEMBbl O BIMCAHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O
LEHTPAJIbHOM yIJIe IpH HEOOXOAMMOCTH C BHU3YyalbHOMN
OIOPOM.

HccaenoBatb, B TOM YHCIE C MOMOIIBIO LU(DPOBBIX
pecypcoB, BIIMCAaHHbIE M OINMCAHHBIC YETHIPEXYTOJIBHUKH,
BBIBOJAUTH HX CBOMCTBA M IPHU3HAKU IIOCJIE COBMECTHOTO
aHau3a.

Hcnonb3oBaTh 3TU CBOWCTBA M NPU3HAKM IIPU PELICHUU
3ajau.
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MoBTOpEHHUE,
00001IEHNE
3HAHUM

4 9)
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[ToBTOpEHNE OCHOBHBIX MOHATHUM M METOJOB KypcoB 7 u &
KJIacCOB, 0000IIeHIEe 3HAHUN.

Pemiats 3amaum Ha MOBTOPCHUEC, HWIUIIOCTPUPYIOIIUC CBA3U
MCKAY pa3JIMYHbIMU YaCTAMHU Kypca.

9 kaacc (He MeHee 68 u)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE conepxaHue

OcHOBHBIE BUbI 1eITEJIbHOCTH 00y4a0IIHUXCS

4acoB)

Tpuronomerpusi. |OmnpeneneHre TpUroHomerpudeckux (GpyHkuud yriaoB oT 0° go|@opMyJupoBaTh  ONpeAeJeHHs]  TPUTOHOMETPUUYECKUX
Teopembl 180°. Kocunyc u cuHyc mpsMoro u Tymoro yria. Teopema|(QyHKIHMI TynbIX M HPSAMBIX YIJIOB C BHU3YaJIbHOW OIOPOH.
KOCHHYCOB U KocuHycoB. (O006ménHas) Teopema cuHycoB (¢ pamuycom | DopmymnupoBaTh T€OpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHUHYCOB. OTMCAHHON OKpY)KHOCTH). HaxoxaeHue [UIMH CTOpPOH U |paJnyCOM ONUCAHHOU OKPYKHOCTH).

Pemenne BEJIMYMH YIJI0OB TPEYTOJIbHUKOB. Pemiath TpeyroJbHUKM C OMOPOM Ha alrOpUTM Y4eOHBIX
TPeyroJbHUKOB dopmyna MIOMAIU TPEYroJbHUKA Yepe3 JBE CTOPOHBI U YToJl | IeHCTBUM.

(16 9) Mexay HuMu. @opmyra MmioIaay YeTbIpEXyrojlbHUKa yepe3 ero |Pemate mpakTuyeckwe  3a4auduW, CBOJASIMECH K
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AWaroHaljln U yroJ MEX1y HUMHU.
HpaKTI/I‘IeCKOG INPUMCHCHHUC NOKAa3aHHBIX TCOPEM.

HaXO0KACHUIO PA3/IMYHbIX 3JICMCHTOB TPECYIroJIbHUKA.

IIpeodpa3oBanue
noxoous.

*TlonsiTre 0 mpeoOpa3oBaHUM 1O100US.
CoOOTBETCTBEHHBIE 3JIEMEHTHI TOJJOOHBIX QUTYD.

OcBanBathp NOHATHE npeoOpa3oBaHus oJI00usl.
HccenoBaTh OTHOLICHUE JTUHEHHBIX 3JIEMEHTOB QUTYp MpHU
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Merpuyeckue
COOTHOILIEHUS B
OKPY:KHOCTH

(10 v)
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Teopema o0 IpoM3BENCHHU OTPE3KOB XOpA, Teopema o
IIPOU3BEICHUM OTPE3KOB CEKYyIIHUX, TeopemMa O KBajpare
KacareJbHOW. [IpuMeHeHMe B pPELIEHHMH TIeOMETPUYECKUX
3ajgau.*

npeobpazoBanuu noaobusi. HaxomuThs npuMepsl moao0us B
OKpYXKaIOILEH JEeHCTBUTEIBHOCTH.

*BbIBOAUTHL METPUUECKNE COOTHOLIEHMSI MEXAY OTpE3KaMu
XopAa, CCKYIIHX n KacaTCJIbHBIX C HUCIIOJIb30BAaHUEM
BIIMCAHHBIX YI'JIOB U HOIIO6HI)IX TPECYIrOJIbHUKOB.

PemaTe reoOMeTpuYECKHE 3aJaud U 3aJaud U3 pPEaNbHOU
KHU3HHU C UCIIOJIB30BAHUEM HOIIO6HI)IX TpGYFOJII)HI/IKOB.*

BekTopbl
(12 v)
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OmnpeneneHne BEKTOPOB, CIIOKEHHE M PA3HOCTb BEKTOPOB,
YMHOEHHUE BEKTOpa Ha YUCJIO.

Pu3NYEeCKU U T€OMETPUYECKUI CMBICII BEKTOPOB.

PasnoxkeHne BekTopa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTOpa.

CkalsipHOE TPOM3BEACHUE BEKTOPOB, €r0 IPUMEHEHUE IS
HAaXO0XJCHHU UIMH U YIJIOB.

Pemenue 3aaa4 ¢ MOMOIIBIO BEKTOPOB.

IIpumeHeHNEe BEKTOPOB [UId pPEHICHMs 3aJad KUHEMATHKH U
MEXaHHUKH.

Hcnonb30BaTh BEKTOPbl Kak HaIlpaBJIEHHbIE OTPE3KH,
HCCJIeI0BATH reOMETPUYECKU I (mepemerienne) u
¢uznueckuil (cuia) CMBICIBI BEKTOPOB C OMNOpOW Ha
BOITPOCHBI ITJIaH.

3HaTh omnpeaeJeHUsi CYMMBl U PAa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha YHCIIO, uccje10BaTh
TEOMETPUUCCKUI ¥ (PU3MUECKHI CMBICITBI TUX OTIEpaIUi.
Pematp reoMeTrpuyeckue 3aJadyd € HMCHOJb30BaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp 1O JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh  CKaISPHOE  NIPOU3BEACHUE  BEKTOPOB,

BBIBOJAUTH €I'0 OCHOBHBbIC CBOMCTBA.

Boruncasars CYMMY, Pa3HOCTb U CKaJIAPHOC IIPOU3BCIACHHUC
BCKTOPOB B KOOpAUHATAaXx.

HpI/IMeHﬂTb CKAJLIPHOC IIPOU3BCIACHUC [JIs1I HAXOKIACHHA
AJIMH U YTJIOB.

JdexapToBbI
KOOPAUHATHI
IVIOCKOCTH
O )

Ha

JlekapTOBBI KOOPIMHATHI TOYCK HA MIIOCKOCTH.

*VYpaBHeHue mpsAMoil.* VYriaoBod ko3(h(UIMEHT, TaHTeHC yria
HaKJIOHA, TapaJuIeNbHbIC U IEPIICHIUKYISPHBIE TPSIMBbIE.
VYpaBHeHHE OKpPYKHOCTH. HaxokKJIeHne KOOpAUHAT TOYeK

OcBauBaTh MOHATHE IPIMOYIOJBHON CUCTEMbI KOOPAMHAT,
JIEKapTOBBIX KOOPAMHAT TOUKH.

HccnenoBary ypaBHEHHE NPSIMONM M OKPYKHOCTH C ONOPOH
Ha BOIIPOCHBIN ILJIaH.
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IIepECEYCHUS OKPYKHOCTH U IIPSIMOM.
Mero KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1ad.
Hcnonp3oBanue MeTo1a KOOPAMHAT B IPAKTUYECKUX 3a1a4ax

HaxomuTs HeHTp U paanyc OKpYKHOCTH 110 €€ ypaBHEHHUIO.
Pemats 3agauyM Ha HAaXOXKICHUE TOYEK IEPECCUCHMUS
IPSAMBIX U OKPY’KHOCTEH C MMOMOIIIBIO METOIa KOOPANUHAT.
Hcnoab3oBaTh CBOMCTBA YII0BOTO KOA(GHUIMEHTA MPSMOi
OpU peUIeHUM 3aj4ay, A ONPEICNICHUS PacloJIOXKEHUS
IPSIMOM.

IpuMeHsITH KOOPIUHATHI NIPU PEIICHUH T'€OMETPUYECKUX U
MMPAKTUYCCKUX 3adad, A IHOCTPOCHUA MATCMATUUYCCKUX
MOJIeIel peanbHbIX 3a/1a4 («METOJ KOOPIUHATY).
IMoan3oBaThest UL TOCTPOEGHHUS UM MCCIENOBaHUMN
M (pPOBBIMU peECypcamu.

3HAKOMHUTBCS € HCTOPUEl Pa3BUTHUS T€OMETPUN

IIpaBuibHbBIE
MHOT0YT 0JIbHUKH.
Juauna
OKPYKHOCTH H
IUIOIAAb Kpyra.
Borunciaenune
nJiomajaen

84)
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[IpaBusibHBIE MHOTOYTOJIBHUKH, BBIYMCICHHE WX DSJEMEHTOB.
Uucno m u JuMHa OKpYXKHOCTH. JlJIMHA AYrd OKpPYKHOCTH.
Pangnannas mepa yrina.

[Imomane Kpyra W €ro »dJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomasneit puryp, BKIIOYAIOMIMX JIEMEHTHI Kpyra.

DopMyJIHPOBATH onpeneneHne
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JI€MEHTBHI.
IMonb30BaThCSA TIOHATHEM JJIUHBI OKPY>KHOCTH, BBEIEHHBIM
C TOMOIIBIO MPABWIBHBIX MHOTOYTOJIbHUKOB, OMpeNeasiTh
YHCIIO 7T, JUIMHY JYTH U paJlaHHyI0 Mepy yria mo oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHhI yriia K IpagyCHON
¥ Ha00O0pOT M0 BU3YyalIbHON OTIOpE.

OmnpeaensiTs I0MAnb Kpyra.

BoiBoauTh opmyasl (B IpagyCcHON U paJuaHHON Mepe) A
JUIMH JIyT, TJIOIAJEH CEeKTOPOB M CErMEHTOB C OINOpOil Ha
BOIIPOCHBIN TUTaH.

Boruncasare miomany Quryp, BKIIOYAIOMIMX SJIEMEHTHI
OKpPY)XKHOCTH  (Kpyra) ¢ ONOpOH Ha  CIPaBOYHYIO
uHpopMaIuio.

HaxoauTh mioniaau B 3afa4ax peaibHOU XKU3HH.

IMpaBUJIbHBIX

JIBMKeHUs
IJIOCKOCTH
(6 9)

*TloHsTHE O NBMKEHUU IIJIOCKOCTH.
[TapanneneHblil IEpeHOC, MOBOPOT U cuMMeTpus. OCH U LIEHTPBI
CUMMETPHH.

Pa3ouparp  npumepbl,  WUIIOCTPUPYIOLINE
JBUYKEHHUSI, LIGHTPOB U OCE CUMMETPHH.
@opMyJIMPOBATH OIPEIEICHUS IAPAJIIEIILHOTO IIEPEHOCA,

IIOHATHUA
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[Ipocreiinye npuMeHEHNsI B PEILIEHNN 3aa4u™.

[IOBOPOTAa M OCEBOM CHMMETPUU C BU3YAJIBHOW OIIOPOM.
HaxoauTh HEMOIBIXHBIE TOUKU IO 00pasiy.

HaxoauTh IEHTPHI U OCH CUMMETPUI IpocTeHux Guryp mo
o0pasiy.

*TIpuMeHATH NApAJUICIBHBIA IEPEHOC M CUMMETPHUIO IIpU
pelIeHUH TeOMETPUUECKUX 3a1a4 (pa30uparb NpUMeEpHI).
Hcnoab30BaTh Ui IOCTPOEHUS U MCCIEA0BAaHUN LU(pOBBIE
pecypchL.™

IMoBTOpEHHUE,
00001IEHHE,
cucTeMaTU3AIMS
3HAHMH

(7 1)
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[ToBTOpEHHE OCHOBHBIX MOHITHA W METOJOB KypcoB 7—9

KJ1aCcCOB, 0000IIeHHE U CHCTEMATHU3ALIMS 3HAHUIA.

[Ipocreiie reomerpuyeckue (Urypel W HUX CBOMCTBa.
N3mepenune reoMmeTpuyecKiuX BEITUYHH.

TpeyroybHUKH.

[TapannensHble U IEPIICHANKYISIPHBIE TTPSIMBbIE.
OKpyXHOCTb U Kpyr. ['eoMeTpuyeckne MOCTpOEHUs. YTJbl B

OKPY)XKHOCTH. BmmcanHple W  ONHCaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[Ipsimast u OKPYXHOCTb.

YeThIpEXYyrobHUKHY. Bnucannbie " OIHUCAHHBIE
YETHIPEXYTOJIbHUKH.

Teopema [Iudaropa u Hauana TpuroHomeTpuu. Pemenue oommx
TPEYroJIbHUKOB.

[IpaBUsIbHBIE MHOTOYTOJIBHUKHU.

[IpeobpazoBanus TJIOCKOCTH. JBrmxeHus. [TonoOwue.
CummeTpusi.

IImomans. Beruucnenue rtwiomanei. I[liomaaym 1momoOHBIX

uryp.
HeKapTOBLI KOOpAWHATBI Ha IIJIOCKOCTH.
BGKTOpLI Ha IJIOCKOCTH.

OnepupoBaTh NOHATUSIMU: QUTypa, TOUKa, MpsMasi, yrod,
MHOTOYT'OJIbHUK, paBHOOEAPEHHBIM M  PaBHOCTOPOHHUI
TPEYrOJbHUKH, MPSIMOYTOJbHBIA TPEYroJabHUK, MEAnaHa,
OucceKkTpuca W BBICOTA TPEYroJIbHUKA, IMapajjIeiorpaMm,
poMO, NpPSIMOYrOJBHUK, KBaJpaT, Tpamemnus; OKPYXKHOCTb,
KacaTeJIbHas; paBEHCTBO U MMoj00ue QUryp, TpeyroibHHUKOB;
NapajuleIbHOCTh W MEPHEeHIUKYISIPHOCTh MPSIMBIX, YIrOJ
MEXAy TMNPSIMbIMH, CHMMETpPHS OTHOCHUTEIBHO TOYKH U
NpsMOM; JUIMHA, PAcCTOSIHWE, BEJIWYMHA Yyrja, IUIOLIAlb,
epUMETD.

HUcnoab3oBars  ¢GopmyJbl: mOepumMerpa U IUIOLIAAU
MHOTOYTOJIbHUKOB, UIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra,
00BbEMa IPSIMOYTOJILHOTO Mapaliesenure/a.

OnepupoBars NOHATHUSIMH: IIPAMOYIOJbHAs  CUCTEMA
KOOpJMHAT, BEKTOP; MCNOJb30BaTh JOTH IMOHATHS I
MIPE/ICTABIICHMS JIaHHBIX U PEIICHUS 337a4d, B TOM YHUCIE W3
IPYTUX y4eOHBIX TPEIMETOB.

Pemiatp 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTFOCTPALIMIO CBSI3€M MEXIY Pa3IM4YHbIMM YacTIMU Kypca.
BriOupaTs MeTOA 1JIs PEIICHUS 3aJa4H.

Pemarts 3a1a4u U3 NOBCEIHEBHOM KU3HU.
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