MUHHUCTEPCTBO NPOCBEIIEHUA POCCUCKOM ®EJIEPAIIUA
MyHHnIHMnajJIbLHOe aBTOHOMHOE 001eodpa3oBaresbHoe yupesxaeHue ""ToxkaeBckas cpeansist
o01eo0pa3oBaresibHasi MIKoJA'" |

[KomcoMoJ1bcKOro MyHHIMIIAAbHOT0 oKpyra Yysamickoii Pecny6anku|

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha MearornyeckoM CoBeTe 3aMeCTHUTENb TUPEKTOpa 10 nupexktop MAOY
IIpotokon Nel ot «30» YBP Toxaecias COII
asrycra 2023 r.
3eiinymuuna 3.1 3apunos H.C.
IIporoxkoin Nel ot «30» ITpuxa3 153a ot «30»
asrycra 2023 r. asrycra 2023 r.
PABOYAS ITPOT'PAMMA
(ID 2857622)

y4eOHOoro kypca «I'eomerpusi»

JUTst o0ydaromuxcsi 7-9 Kinaccos



c.ToxaeBo,2023 rox



IHOACHHUTEJIBHASA 3ATINCKA

I'eomerpuss Kak OAWH M3 OCHOBHBIX Pa3/EJOB IIKOJBHOM MAaTreMAaTUKH, UMEIOLIUI CBOEH
LEJIBI0 00ECNEUYNUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIyp, UX OTHOLUIEHHH M B3aMMHOE
PaCIIOJIOKEHHE, ONMPAETCS Ha JIOTMYECKYR0, JI0OKA3aTelIbHYH JIMHMIO. LleHHOCTh H3ydeHus
reOMETPHUH Ha YPOBHE OCHOBHOI'O 00IEero o0pa3oBaHMs 3aKII0YaeTCs B TOM, YTO 0OyJaroImuics
YUHUTCA MPOBOAUTH JIOKA3aTENBHBIE PACCYXACHHSA, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHUS,
JIOKa3bIBaTh WCTHHHBIE YTBEPXKAECHUS U CTPOUTh KOHTPIPHUMEPBHl K JIOKHBIM, NPOBOIUTH
paccyXAeHusi «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (hOpMynHpoBaTh 0OpaTHbIE
YTBEPKACHHUS.

Bropoil 1enpio n3ydyeHus reoMETpUH SIBISETCS MCIOIBb30BAHNUE €€ KaK MHCTPYMEHTA MpU
PEIICHNN KaK MareMaTHMYeCKHX, TaK M IPAKTHYECKHUX 3a1a4, BCTPEYAIOIIMXCS B PEAJbHON
KU3HU. OOydaroIuics JOJDKEH HAy4YUTbCS OIpPENeIUTh T€OMETPUYECKyIo (Urypy, omucarhb
CIIOBaMH JIaHHBIM 4YepTEX WIM PUCYHOK, HAWTH IUIOHIANb 3€MEJIBHOIO Y4YacTKa, pacCYUTaTb
HEOOXOIMMYIO0 JUIMHY OITOBOJIOKOHHOTO KaOenss MM TpeOyemble pa3Mepbl Trapaxa s
aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMTENbHAS JIMHUS B M3YYEHUH TC€OMETPHUH.
IIpu pemeHuu 3a7ady  MPAKTHUECKOTO  XapakTepa OOy4yaroIIMHCS  YYUTCS  CTPOUTh
MaTeMaTU4YECKUE MOJIENM pPEAJbHBIX JKU3HEHHBIX CHUTyallui, NPOBOAUTH BBIUMUCICHUS U
OLICHUBATh 4/ICKBATHOCTH IOJyYEHHOI'O PE3YyibTaTa.

KpaiiHe BaxxHO NOAUEPKHMBATH CBSI3U T'€OMETPUM C JIPYTUMH Y4YEOHBIMU IpEIMETaMH,
MOTHBHMPOBATh  HCIOJNB30BATh  OMNpPENENICHUS TeOMETpUYecKuX (Uryp U  TOHATHUH,
JI€MOHCTPHPOBATH IPUMEHEHHUE MOJyYEHHBIX YMEHUH B (U3UKE U TEXHUKE. DTU CBsI3U HauboJee
SApKO BUIHBI B TeMax «Bekrope», « TpuroHomerpuueckre COOTHOWEHUS», «MeTon KoopauHaT»
u «Teopema [Tugaropay.

VYuebublii kypc «l'eoMeTpus» BKIIIOUAET CIIEAYIOIIME OCHOBHBIE pa3/eNibl COAEPIKAHUS:
«leomerpuueckne ¢urypsl u HUX CBOHCTBa», «V3MepeHHE TeOMETPUYECKUX BEIHUUHY,
«JlexkapToBbl ~ KOOpAWMHATBI HAa  IUIOCKOCTH», «Bekropbl», «JIBUKEHUSA  IUIOCKOCTHY,
«IIpeobpazoBanust MOTOOUS.

Ha n3zyuenue yyeOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB
(2 gaca B Henenmo), B 8 kimacce — 68 yacoB (2 Jaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B
HEZIEIN0).|



COILEPKAHUE OBYUYEHMUSA
7 KJIACC

Havanenable nonsatus reomerpun. Touka, mpsmas, OTpe30K, Jiyd. Yrosn. Buubel ymios.
BeprukanbHele u  cMexHble yrmibl.  buccekrpuca yma.  JlomaHas, MHOTOYTOJIbHHK.
[TapamienbHOCTh U NEPHEHANKYIAPHOCTD MPAMBIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUU. [IpumMepsl cCHMMeETpHUH
B OKpY’KaIOILlEM MUpE.

OcCHOBHbBIE TIOCTPOEHMSI C IOMOIIBIO LUPKYIsl M JIMHEHKU. TpeyronbHUK. BricoTa,
MenuaHa, OMCCeKTpHca, MX CBOMCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUI TPEYTrOJbHUKH. HepaBeHCTBO TpEyTroJbHHKA.

CBoiicTBa W TIPpU3HAKKW paBHOOEIPEHHOTO TpeyrosbHUKA. [Ipu3HakKW paBeHCTBa
TPEYroJbHUKOB.

CBolicTBa M NMPU3HAKK NapayiedbHBIX NpsMbIX. CymMma yIIOB TpeyroiibHUKa. BHemHue
YIJIBI TPEYTOJIbHUKA.

IIpssmoyronbHblil  TpeyroapHUK. CBONCTBO MeIuaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA,
NIPOBENEHHONW K TUnoreHy3e. IIpu3sHakum paBeHCTBa NPSIMOYTOJBHBIX — TPEYTOJIbHUKOB.
[IpsimoyTOIBHBIN TPEYTOJIBHUK C YIVIOM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIMHE JIOMAHOM,
TeopeMa o 0oJIbIleM yriie U OoJblIei cTOpoHe TpeyroibHUKA. [lepneHuKysp 1 HaKJIOHHaS.

I'eomerprueckoe Mecto TOueK. buccekTpuca ymia W cepeAVMHHBIM TNEPHEHIUKYIAP K
OTpE3KYy KaK FeOMETPUYECKHE MECTA TOYEK.

OxkpyXHOCTb M KpyI, XOpAa M JAMAaMETp, UX CBOWcTBa. B3aumHOE pacronoxxeHue
OKpY)KHOCTH M mpsiMol. KacaTtenpHas M cekymas K OKpYy:KHOCTH. OKpYKHOCTb, BIMCAHHAs B

yroJs. BimcanHast n onvcaHHas OKpYKHOCTH TPEYTOJIbHUKA.
8 KJIACC

UYersipéxyronbauku. [lapamienorpamM, €ro npu3HakKM M cBoWcTBa. YacTHeIE cirydau
napajiesIorpaMMoB (IPSIMOYTOJIBHUK, poMO, KBajapar), UX NPU3HAKU U CBOMCTBa. Tpameuus,
paBHOOOKas Tpareuus, e€ cCBoWCTBa U pu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynsoeHus Mmenuansl. lleHTpanbHas cummerpus. Teopema daneca u TeopeMa o
IIPONOPLUOHAIIBHBIX OTpE3KaXx.

CpenHue NTMHUN TPEyrojabHUKa U Tpanenuu. L{enTp Macc TpeyroabHHUKa.

[Tomobue TpeyronbHUKOB, KodhduimeHT nomobus. [Ipu3Haku momoOus TPEyroabHHUKOB.
ITpumeHeHne nopoOus Npy pPeLIeHNU NPaKTHYECKUX 3a1au.

CpoiicTBa 1uiomanei reomerpuueckux ¢uryp. @opMmynsl aas Mmiomaau TPEyrojibHUKA,
napasesnorpaMma, pom6a u Tpaneuuu. OTHOLIEHHE TUIOMAAeH TOA0OHBIX GUryp.

Beruuncnienue miomanei TpeyrolbHUKOB 1 MHOTOYTOJIbHUKOB Ha KileT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl [ludaropa mpu pemieHUH NPAKTUYECKUX
3ajad.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro YyIjia MpsIMOYrOJbHOIO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. Tpuronomerpudeckue ¢pyHkiuu yrios B 30, 45 u 60°.

Brnucannesie U UEHTpalbHBIE YDV, YTOJ MEXKIY KacaTeIbHOM M XOpAOMl. YIIbI MEXIY
XopJaMHl U CeKyllMMH. BrucaHHble ¢ ONHMCaHHbIE YETHIPEXYToJdbHUKU. B3anmuoe



pacmonokeHue IByX OKpykHocTeil. Kacanme okpyxHocTed. OOmue KacaTelbHbIE K ABYM
OKPY’KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc ymioB oT 0 nmo 180°. OCHOBHOE TPUIOHOMETPHUUYECKOE
TOXAECTBO. DOPMYIIBI IPUBEACHHUS.

Pemenne tpeyronbHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB. PemieHue
IIPAKTHUYECKUX 3aJa4 C MCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

ITpeoOpaszoBanue nmogodus. [1ogo6re cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema o pon3BeNEHUHN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIECHUHN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJIpaTe KacaTelbHOM.

Bekrop, nanuHa (MOAynIb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHBOIOIOKHO
HampaBJIeHHbIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpallUU Hal
BEeKTOpaMH. Pa3nokeHne BEKTOpa MO JBYM HEKOJUIMHEApHBIM BeKTopaM. KoopamHaTsl BEKTOpA.
CkansipHO€ IPOU3BEICHUE BEKTOPOB, IPUMEHEHHE I HAXOXKICHUS UIMH U YIJIOB.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YPaBHEHHUs IIPSIMOM U OKPY)KHOCTH B
KOOpJMHATaX, IEpECEUCHNE OKPYKHOCTEN U NMPAMBIX. MeTo KOOpAMHAT U €T0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[TMHA OKpy:KHOCTH. ['panycHas v paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHOCTel. [limomans kpyra, ceKTopa, CErMEHTa.

JIBUKEHMS IUIOCKOCTU M BHYTPEHHHE CUMMETPHH (PUTYp (37I€MEHTapHbIE IIPEACTABICHNUS).
[TapannensHbiii iepeHoc. [ToBopoT.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl ydeOHOro Kypca «leomerpusi»
XapaKTepU3YyIOTCS:

1) naTrpuoTH4ecKoe BOCIIUTAHHUE:

IIPOSIBJICHMEM MHTEpPECa K INPOIUIOMY W HACTOALIEMY POCCHIICKOM MaTEMAaTUKH,
LEHHOCTHBIM OTHOLICHHEM K JOCTHKEHUSIM POCCHHUCKMX MATEMATHKOB M POCCUUCKOU
MaTEeMaTH4ECKOM IIKOJIbI, K UCIIOJIb30BaHUIO 3TUX JOCTHKEHUN B IPYTrUX HAyKaX WU MPUKIIAJHBIX
chepax;

2) rpaskIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBITIONHEHUIO OO0SI3aHHOCTEW TpakJaHWHA W peaju3aldd ero Ipas,
MPEICTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (DYHKIMOHHPOBAHMS PA3NIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TPakJaHCKOro oO0IIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCY)XJIEHHIO ATHYECKUX NpoOIeM, CBA3aHHBIX C MPAKTHUECKUM NPUMEHEHUEM JOCTHXKEHHUM
HayK{, OCO3HAaHUEM BaKHOCTHU MOPaIbHO-3THYECKUX IPUHLIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHME:

YCTAHOBKOM Ha aKTHBHOE YYacTHE B PEIICHWH MNPAKTHYECKUX 33J1a4 MaTeMaTH4yeCKON
HaMpaBJIeHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTeMaTHYecKoro oO0pa3oBaHMs Ha NMPOTSKEHUU BCeil
KHU3HU 711 YCHEIIHON MPpO(eCCHOHATBHON ACSITENFHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHUIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIUBUAYaIbHOW TpaekTopuu oOpa3oBaHHs H
KM3HEHHBIX IJIAHOB C YUYETOM JIMUHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIMTAHHUE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTeMaTHYeCKUX
00BEKTOB, 3a7a4, pEIICHUH, pacCyXAeHUH, YMEHHUIO BUJETh MaTeMaTHYECKNUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpHUEHTAIlMEH B JEITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHUA YEJIOBEKa, MPUPOABI U OOIIecTBa, MOHUMAHHEM
MaTeMaTU4ecKO HayKu KakK cQepbl YEIOBEYECKOM MAEATENbHOCTH, ITAaroB €€ pa3BUTUS U
3HaYMMOCTH Ul pa3BUTHS LIUBWIIM3ALMY, OBJIAJCHUEM SI3bIKOM MaT€MaTHKH U MaTeMaTH4eCKOM
KyJAbTYpOH Kak CpEICTBOM T[IO3HAHUS MHUpPA, OBJIAJEHUEM NPOCTEHIIMMU HaBbIKAMU
HCCIIEN0BATEIBCKON IEATEIbHOCTH;

6) puznyeckoe BocnuTaHue, popMuUpoOBaHUE KYJIbTYPbI 310POBbS U IMOLMOHAJIBbHOIO
OJ1aromosiyyms:

TOTOBHOCTBIO NPHUMEHSITh MAaT€MaTUYeCKHE 3HAHUS B HHTEpPECax CBOETO 30pPOBbS,
BEJICHHSI 37I0pOBOTO 00pa3a >KU3HH (30pOBOE MHUTAaHUE, COANIAHCUPOBAHHBIN PEXHUM 3aHATHH U
OT/bIXa, pEryispHas (HU3UUECKas AaKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKAa pedIieKkcu,
MIPHU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO JKe MpaBa JPYyroro 4yesioBeKa;

7) 3K0JIOTHYEeCKO€E BOCTIUTAHUE:

OpHUEHTAalle Ha MPUMEHEHUE MaTeMaTWYeCKUX 3HaHWM JUIsl pellleHus 3ajad B 00JacTH
COXPAaHHOCTH OKPYKaIOIIEH cpeabl, IUIAHUPOBAaHUS IOCTYNKOB M OLIGHKM HMX BO3MOXHBIX
MOCJIEACTBUM N7l OKpY’Kalollel cpeabl, 0CO3HAHHEM MT00aJbHOTO XapaKTepa 3KOJOTHYECKUX
mpoOeM U MyTeH UX pelieHus;



8) ajanTanms K N3MEHSIIOIUMCS YCJIOBUAM COMAJLHOM M IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBUSAX HEOIPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y APYTHUX
JIOJEH, MpUOOpeTaTh B COBMECTHOM AEATENbHOCTH HOBBIC 3HAHMSI, HAaBBIKM M KOMIIETEHLUH M3
OMBITA JPYTHX;

HEOOXOMMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWUU, B TOM 4ucie (GOpPMYIHpPOBaThH HJIEH,
MOHATHS, THIOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM 4YHCIE paHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYK0 CUTYallUIO, BOCIPHUHUMATh CTPECCOBYIO
CUTyallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTHPOBATh NPUHHUMAEMbIE DPELIEHUS U
neicTBus, GopMynupoBaTh U OLIEHUBATH PUCKU M TTOCIENCTBUS, HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE yUeOHbIe eiicTBUS

ba3oBblie j1ornyeckue 1eMCTBUA:

® BBIABIATH U XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKA MaTEeMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXAYy TOHATUAMHU, (HOPMYIHUPOBATH OMPEICICHUS TOHATHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(UKAIINN, OCHOBAHUS JUIsI OOOOIICHUS U
CpaBHEHHUSI, KpUTEPUU TIPOBOJIMMOTO aHAIIH3A;

e BOCIpPUHHUMATH, (POPMYTUPOBATH U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHbIE U
OTpUIaTeIbHbIC, CIMHUYHBIE, YACTHBIC U O0IINE, YCIOBHEIE;

® BBIABIATH MareMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpeUus B (pakrax,
JAHHBIX, HAONIONEHUSX W YTBEPKICHUSAX, MpEIIarath KPUTEPHH JJIsi BBISBICHHS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C HWCIOJIH30BAHMEM 33aKOHOB JIOTHKH, JETYKTUBHBIX W WHIYKTUBHBIX
YMO3AKJIIOUEHHUM, YMO3aKIIOUEHHU I TI0 aHAJIOTHH;

e pa30upark JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKIACHHUM (TIPSIMBIE U OT IPOTUBHOTO),
MIPOBOJIUTh CAMOCTOATEIBHO HECIIOKHBIE JOKa3aTelbCTBa MaTreMaTH4ecKuX (akKToB,
BBICTPanWBaTh apryMEHTAIHIO, MTPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, 00O0CHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHoco0 pemeHuss yuyeOHOW 3ajauM (CpaBHMBATh HECKOJIBKO BapHAaHTOB
peleHus, BbIOUpaTh Hanbosee MOAXOASIINN C YY4ETOM CaMOCTOSTENBHO BBIJEICHHBIX
KpUTEPHUEB).

ba3oBrble ucciaenoBarebCcKue 1eiicTBUS:

® CMONb30BaTh ~ BONPOCHI  KaK  HMCCIEAOBAaTeNbCKUA  MHCTPYMEHT  IO3HAHUS,
dbopMynHpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOpPEUHE, MPOOIeMy, CaMOCTOSTEIHHO
yCTaHABIMBaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MTO3UIUI0, MHCHHC;

® TMPOBOAWTH IO CAMOCTOATENHHO COCTABIEHHOMY TIUIaHY HECIOXHBIA JKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEOBAHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYeCKOro OObEKTa,
3aBHCHMOCTEH 00BEKTOB MEXTy COOOM;

® CaMOCTOATEIHHO (pOpMyTUpPOBATH OOOOIIECHHS U BBIBOJIBI MO PE3yNbTaTaM MPOBEAEHHOTO
HAOJTIOIEHUs, WCCIICOBAHMS, OILEHWBATh JOCTOBEPHOCThH IIOJNIYYCHHBIX pE3yJIbTaTOB,
BBIBOJIOB 1 00OOIICHMIA;



MMPOTrHO3UPOBATHL BO3BMOKHOC PA3BUTUEC ITPOLECCCA, a TAKIKC BbIABUT'ATDb ITPECAIIOJIOKCHUS O
Cro pa3BUTHHU B HOBBIX YCJIOBUX.

Padora ¢ unopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M U30BITOYHOCTh UH(OPMALIUHU, JAHHBIX, HEOOXOUMBIX IS
pelIeHus 3a1auu;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTHU3UPOBAaTh U HUHTEPIPETUPOBATH HH(MOPMALUIO
pa3IMYHBIX BUIOB U (DOPM MIPEICTABICHNUS;

BbIOUpaTh GopMy npeacTaBieHUs WHGOPMAIUU U WUIIOCTPUPOBATH PElIaeMble 3a/1a4u
cXeMaMHu, TuarpaMMaMu, HHOM rpaguKoi U X KOMOMHAIIHSIMH,

OILICHUBATh HAAEKHOCTh MH(POPMAIMK 10 KPUTEPUSAM, MPEIIOKEHHBIM YYUTENEM WU
c(hopMyIUpPOBAaHHBIM CAMOCTOSITENILHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIIbHBIC y‘leﬁl—lble JelCcTBUA:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYXKACHHUS B COOTBETCTBUHM C YCIOBHSIMH U IENISIMHU
OOmmIeHMs, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, JIaBaTh MOSICHEHHS IO XOJy PEUICHUS 3aJlaud, KOMMEHTHPOBATh
MOJTYYEHHBIN pe3yibTarT;

B XOJIe OOCY)XJIEHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYX/IaeMOW TE€MBbI, IPOOIEMBI,
pemaeMoi 3aauu, BHICKAa3bIBaTh MJICH, HAIICJICHHBIC HA MMOWCK PEIICHHS, COTIOCTABIIATh
CBOM CY)KJICHHSI C CY)KJICHUSIMA APYTHX YIACTHUKOB JIMAJIOTa, OOHAPYKHBATh pa3IHdie U
CXOJICTBO TIO3UIIMI, B KOPPEKTHOH (opme (GopMyarpoBaTh pa3HOIIACHS, CBOU
BO3paXKCHUS;

NPEACTaBIATh PE3yIbTaThl PEHICHUS 3a/laud, DKCIIEPUMEHTa, MCCIEIOBaHUs, MPOCKTa,
CaMOCTOSITENILHO BBIOMpATh (OPMAT BBICTYIUICHHS C Y4YETOM 3ajad NpPE3CHTAlMH U
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh U MCIIOJIB30BaTh MIPEUMYIIECTBA KOMAHIHON U MHIAMBHYaJIbHON PabOTHI TIPU
pelIeHnr y4eOHBIX MaTeMAaTHYSCKUX 33139,

NPUHUMATH 1IEJIb COBMECTHOH JEATENbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paloThl, pacnpenensTh BUAb paboT, JOroBapuUBaThCs, 0OCYKAATh MPOLECC U pe3ysIbTar
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOICH;

y4acTBOBATh B TPYMIMOBBIX popmax paboThl (0OCYKIeHUsI, 0OMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI U IPYTHE), BBHITIOTHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JCUCTBUSA
C JPYyrMMHU WICHaMH KOMaHIbI, OI[CHHBATh KaYeCTBO CBOETO BKJIaJa B OOIIUH TPOMYKT
M0 KpUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aHUMO/ICHCTBUS.

PeryasiTuBHbIC YHHBeEpCaJbHble y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, ajJrOPUTM pelleHus 3anadd (WK €ro 4YacTb),
BBIOMpaTh CMOCO0 pelmeHus ¢ Y4ETOM HMEIOIIUXCA pPEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUM C y4ETOM
HOBOI HH(popManuu.

CﬂMOKOHTpOJ’Ib, 3MOIMOHATbHDII HHTELJIEKT:

BJIJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSI TpoIlecca M pe3yabTrara pelieHus
MaTeMaTUYEeCKOM 3a1a4u;



® [IpEABUIETh TPYIHOCTH, KOTOPbIE MOTIYT BO3HMKHYTh IpPH PELIEHUU 3aJa4H, BHOCHUTH
KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEW;

® OIICHUBAaTh COOTBETCTBHME PE3y/bTaTa ACATEIbHOCTH MOCTABIECHHOW LIETH U YCIOBHSIM,
OOBACHATH MPUYUHBI JOCTUKEHUS MM HEIOCTHKEHHUS 11eIH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydyenuss B 7 kjacce OOy4arOIIMKCA TMONYYHUT CIEAYIOLIUE MpeaIMeTHbIS
pe3ybTaThl:

Pacrio3naBarh W3ydeHHBIE TeOMETpUYEeCKHe (UTYPBI, ONPENeNATh WX B3aUMHOE
pacmonokeHue, H300pakaTh TeoOMEeTpUdYecKue (GUTYpPHI, BBIOTHATh YEPTEXKH IO YCIOBUIO
3agaun. M3MepATh JIMHEHWHbIE W YIJIOBBIE BEJIMYMHBI. Pemars 3aauyM Ha BBIYHMCICHUE JJIMH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenatb TpyOyr0 OIEHKY JUHEHWHBIX M YIJIOBBIX BEJIWYUH MPEAMETOB B PEabHOM JKU3HH,
pa3MepoB MPUPOAHBIX OOBEKTOB. Paznuyarh pasmMepbl 3THX 0OBEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTEKH K TEOMETPUUECKUM 3a/1a4aMm.

[Tonp30BaTbCcsi TpPU3HAKaMM PABEHCTBA TPEYTrOJbHUKOB, HCIIONB30BATh TMPU3HAKU H
CBOICTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB TPU PEIICHUU 3a/1a4.

[IpoBOANTE NOrMUECKHE PACCYHKIACHHUS C UCIIOIB30BAHUEM FEOMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl MNpHU3HAKAMH PABEHCTBA MPSIMOYIOJIbHBIX TPEYTOJIBHUKOB, CBOHMCTBOM
MEJIUaHbl, TMPOBEIEHHON K THUIIOTEHY3€ MNPSIMOYIOJbHOIO TPEYTOJIbHUKA, B PEUICHUHU
T€OMETPUYECKUX 3a]1a4.

OnpenensaTe mapauieIbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpBIe 00pa3yeT ¢ HUMU
cekymas. OnpenensaTs NapajuieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSTHUM OT TOYEK
OJTHOM MPSAMOM 10 TOUEK APYTOM MPSIMOil.

Pemmare 3amauun Ha KiieT4aroit Oymare.

[IpoBonUTH BBIYHMCICHUS W HAXOAUTh YHCIOBbIE W OYKBEHHBIE 3HAYEHUS YIJIOB B
TEOMETPUYECKUX 3a/1a4axX C UCIOIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB 1 MHOTOYTOJIbHUKOB,
CBOWMCTB yIJIOB, OOpa30BaHHBIX MPHU TIEPECEUCHUH JBYX NapaUICTbHBIX NPSIMBIX CEKYIICH.
Pemiare npaktuueckue 3aaud Ha HAXO0XKICHUE YIJIOB.

Bragets moHATHEM T€OMETPHUYECKOTO MECTa TOUCK. YMETh ONPEICISITh OMCCEKTPUCY yIiIa
U CEpENMHHBIN MEPIEHAUKYISAP K OTPE3KY KaK T€OMETPUUECKUE MECTa TOYEK.

DopMynUpOBaTh OMPEACIICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JMaMeTpa OKPY>KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMU. YMETh IPUMEHATH 3T CBOMCTBA IIPU PELICHUU 3a/1a4.

Brnaners moHATHEM ONKMCAHHOW OKOJIO TPEYTOJbHHKA OKPYXHOCTH, YMETh HAXOIUTh €€
neHTp. [Tomp3oBarbest pakTamMu 0 TOM, 9YTO OMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE, M O TOM, YTO CEpPEIMHHBIC NEPHEHIUKYISAPbl K CTOPOHAM TPEYroJbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE.

Brmagere noHATHMEM KacaTenbHOM K  OKPY/KHOCTH, IIOJIb30BAaTBCS TEOPEMOU O
MEePHEHANKYISIPHOCTH KacaTeIbHOU U paJnyca, MPOBEAEHHOIO K TOUKE KacaHUsl.

[Tonp30BaTbCcsi MPOCTEUIIMMU  T€OMETPUUYECKMMHM  HEPABEHCTBAMH, IOHHMMATh UX
[IPaAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKHE IIOCTPOCHUS C IOMOLIBIO LIUPKYJIS U JIMHEUKH.



K xoHmy oOyuenuss B 8 kJjiacce oOyyaromMics MOJIYYHUT CJEIYIONIUE MpPEIMETHbIE
pe3ynbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI, MOJIb30BATHCA HX
CBOMCTBAMH IIPH PEILIECHUN T€OMETPUYECCKUX 3a1a4.

[IpumeHsTh CBOICTBA TOYKM TepecedeHHs] MeIuaH TpeyrojibHUKa (IleHTpa Macc) B
pelIeHnN 3a1ay.

Bragers noHATHEM CpelHEN JUMHUM TPEYTOJIBHUKA U Tpalelnd, IPUMEHATh UX CBOMCTBA
IIpU pELIeHUH reomeTpudeckux 3anad. [lomwb3oBatbesi Teopemon Pameca U TEopeMod O
IIPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELIEHUS IPAKTUYECKUX 3a1ad.

[IpuMeHsITh NpU3HAKU 000U TPEYTOJBHUKOB B PEIIEHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit ITudaropa s pemieHuss TeOMETPUYECKHX M TPAKTHUECKHUX
3agad. CTpouTh MareMaTMYECKyl0 MOJEIb B IMPAKTHUYECKHUX 3a[adaxX, CaMOCTOSATENBHO JEIIaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE AJIUHBL.

Bnagers mOHATMSAMU CHHYCAa, KOCMHYCa M TaHI€HCa OCTPOIO yIla HIPSMOYTOJIBHOIO
TpeyroybHUKa. [1oap30BaThCs STUMU MOHATUAMU IS PELICHHS IPAKTUYECKUX 3a/1ad.

Bbruucnare  (pa3nuyHBIME - crioco0aMM) — IUIOMIAAb  TPEYroJbHUKA M IUIOUIA]U
MHOTOYTOJIbHBIX ~ GUryp (MOJB3YysCh, IZA€ HEOOXOAMMO, KalbKyasiTopoMm). [IpuMeHsTh
MOJTyY€HHbIE YMEHHUS B MPAKTUUECKUX 33]1auax.

Bnagerp NOHATHAMH BIMCAaHHOTO M IEHTPAJbHOTO YIVIa, HMCIOJNb30BaTh TEOPEMBI O
BIIMCAHHBIX yIaX, yrilaX MEXAy XOpAaMu (CeKyIIMMHU) U yIVIe MEXAY KacaTelabHOH M XOpHoi
MIPU PEIICHNH T€OMETPUUECKUX 3a/1au.

Bnagers MoHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, NMPUMEHITh CBOWCTBA ONMMCAHHOIO
YETBIPEXYTOJIBHUKA [TPY PEILICHNN 3aad.

IIpuMeHsITh NOTyYyEeHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTh MAaTEMaTU4YECKHUE MOAEIU IS
3aj1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCICHHS C IPUMEHEHHEM MOJI00US
U TPUTOHOMETPUH (I10JIB3YSICh, IJI€ HEOOXOAUMO, KAJIbKYJIITOPOM).

K xonny oOydenuss B 9 kiacce oOydaromIMHCA TMOJYYHUT CIEAYIOLIUE IpEeIMETHbIE
pE3yNbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOIUTh C UX [OMOUIbIO
pasNi4HbIe  JJIEMEHTHl  MPSIMOYTOJBHOIO  TPEYrojbHHKAa  («peleHHe  MNpSIMOYTOJbHBIX
TPEyroiabHUKOB»). HaxonuTh (C MOMOLIbIO KaJbKYJIATOpa) JUIMHBI U YIVIbI JUISL HETAOIUYHBIX
3HAUYCHHM.

[Tonp3oBaTbest hopMynaMu MpUBEIEHUS] U OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKJIECTBOM
JUIS. HAXOXKJCHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUUECKUMH BETMYMHAMHU.

Hcnonp3oBaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUISl HAXOXKIACHHS PA3IIMYHBIX 3JIEMEHTOB
TPEyrojibHUKa («PELICHUE TPEYrOJIbHUKOB»), MPUMEHSATh HUX INPH PEIIEHUH TeOMETPUYECKHX
3ajad.

Brnaners noHsTHsAMU NpeoOpazoBaHUs MOA0OUS, COOTBETCTBEHHBIX JIEMEHTOB MOIO0OHBIX
¢uryp. [lonp3oBaTbcs cBOMCTBAaMM NOAOOMS MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIIATH JUIMHBI U
HaXOAWUTH YIIbl y MOA0OHBIX (uryp. [IpuMeHsaTs cBONCTBA MO100MS B MPAKTUYECKUX 3aadax.
YMeTh NpUBOIUTH IPUMEPHI MOIOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonp30BaThbesi TEOpEMaMH O MPOU3BEAECHUU OTPE3KOB XOPI, O MPOU3BEICHUHM OTPE3KOB
CEKYILHX, O KBaJIpare KacaTeIbHOM.

[Tonp30oBaTbcsi BEKTOpaMH, TOHMMATh HMX TEOMETPUYCCKHA H (U3HUECKUN CMBICH,
NPUMEHATh UX B PEIICHHH TeOMeTpHYecKuX M (u3uueckux 3aaad. IIpuMeHsATh ckanspHoe
IIPOU3BEICHUE BEKTOPOB [UIsl HAXOXKICHUS IJIMH U YIVIOB.



Ilonp30BaTbCcsi METOAOM KOOpAMHAT Ha IUIOCKOCTH, HPUMEHSTh €ro B PELIEHUU
TFEOMETPUUYECKUX U NMPAKTUUECKUX 3a/1ad.

Bnagers MOHATHAMHU NPaBUIBLHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI JIyTU
OKPYXHOCTH W paJiMaHHONM Mepbl yIJIa, YMEThb BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acreil.
[IpuMeHsITh MoTy4eHHbIE YMEHHSI B IPAKTUUECKUX 3a/1auax.

Haxoaute ocu (Win LEHTpPbI) CUMMETpUU (PUTYp, NPUMEHATh JIBUXKEHUS IJIOCKOCTU B
IPOCTEHIINX CITydasX.

IIpyuMeHsITh NOTyYyEeHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE MOAEIU IS
3aj71a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHS C IPUMEHEHHEM MOJI00US
U TPUTOHOMETPUUECKUX (PyHKIUH (ITOJIB3YSICh, IJIe HEOOXO0AUMO, KAJIbKYJISTOPOM).



TEMATHYECKOE IIVIAHUPOBAHUE
7 KJIACC
HaumenoBaHue pa3aeoB U TeM

Ne ni/n
NPorpamMMmbl

[Ipocreiimme reomeTpudeckue GUTYpHI U
UX cBoucTBa. I3mepenue
TEOMETPUUYECKHUX BEIIMIUH
TpeyronbHUKH

[TapanensHbIe IPSMBIC, CyMMa YTJIOB
TPEyTOJIbHUKA

OxpyxHOCTb U KpyT. [ eomeTpuyeckue
MOCTPOEHUS

[ToBTOpeHMe, 0000IICHIE 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanuyecTBo yacos

Bcero

14

22
14

14

68

KonTposbHbie
padoThI

IIpakTnueckue
padoThI



8 KJIACC

KosmmuecTBo yacos
HanmeHoBanue pa3ieioB U TeM

Ne ni/m IIpakTH4eckue
NPOrpamMMbl Bcero KoHnTpoJbHbIe padoThI
padoThbI
1 YeTbIpEXyTroIbHUKN 12 1
Teopema daneca u Teopema o
2 MPONOPIIMOHATBHBIX OTPE3KaAX, 15 1
NOA00HbIE TPEYTOJIbHUKH
ITmomans. Haxoxxnenue miromiane
3 TPEYTOJIbHUKOB U MHOTOYTOJIBHBIX 14 1
¢uryp. [Inomaau nogoOHIX GuUryp
4 Teopema I[udaropa u Hayana 10 1
TPUTOHOMETPUN
VYIiel B OKpyKHOCTH. Brincanuelie u
5 OIHMCAHHBIC YETBIPEXYTONIbHUKH. 13 |
KacarenbHble k okpyxHOCTH. Kacanue
OKPY>KHOCTEH
6 [ToBTOpeHue, 0000IIEHNE 3HAHUIA 4 1
OBIIEE KOJIMYECTBO
YACOBIIO 68 6 0

ITPOTPAMME



9 KJIACC

Ne i/

OBIIEE KOJIMYECTBO
YACOB 11O
I[TPOTPAMME

HanmenoBaHue pa3aesioB H TeM
NMPOrpamMMbl

Tpuronomerpusi. TeopeMbl KOCUHYCOB H

CUHYCOB. PelieHne TpeyrojabHUKOB
[IpeobpazoBanue mogooOus.

MeTpI/I‘{eCKI/IC COOTHOLICHHSA B

OKPYKHOCTH
Bexropsr

JlexapToBBI KOOPAMHATHI Ha TUIOCKOCTH
IIpaBunbHBIE MHOTOYTOJIBHUKY. JlJTMHA
OKPYXKHOCTH | TUIOIIA/Ih KpyTa.
Brrancaenue miomanci

JIBMDKEHUS TIJIOCKOCTH

[ToBTOpenue, 06061ICHME,
CHCTEeMaTH3allHs 3HAHHUI

68

KoJsmnuyecTBO 4acoB

Bcero

16

10

KonTpoJsbHbIe padoThI

IIpakTnyeckue
padoThbI



ITIOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne ni/n

o <BEN I o) NV, [N SR VS I 9}

10

11

12

13

14
15

Tema ypoka

IIpocTenmme reomeTpudecKue
00BEKTHI

MHOroyronbHuK, 10MaHas
CMexHbIe U BepTUKAJIbHBIE YTIIbI
CMexHbIE U BEPTUKAJIbHBIE YIIIBI
CMexHbIe U BEpTUKAJIbHBIE YIIIbI
CMexHbIE U BEPTUKAJIbHBIE YIIIBI
CMexHbIe U BEpTUKAJIbHBIE YIIIbI
CMexHbIE U BEPTUKAJIbHBIE YIIIBI
N3mepenne TMHENHBIX U YITIOBBIX
BEJINYUH, BBIUNCIICHUE OTPE3KOB U

YIJIOB
N3mepenne JTMHENHBIX U YIJIOBBIX

BCJIMYHMH, BBIYHUCIICHUEC OTPE3KOB U

YIJIOB
N3mepeHne TMHEMHBIX U YTTIOBBIX

BCJIMYHH, BEIYHUCIICHHUE OTPE3KOB U

YIVIOB
W3mepenne IMHENHBIX U YITIOBBIX

BCJIMYHMH, BBIYHUCIICHUC OTPE3KOB U

YIJIOB
[Tepumetp u mnomans Guryp,

COCTAaBJICHHBIX U3 IPAMOYT'OJIbHUKOB

[MepumeTp u mwiomaas Guryp,

COCTAaBJICHHBIX U3 NPAMOYT'OJIbHUKOB

ITonstue o PaBHBIX TPEYTr'OJIbHUKAX

KoanuecTBO 4acoB

Bcero

Pk e ek ek

KonTtpoJbHble
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYeHUs



16

17

18

19

20

21

22

23

24

25

26

27

28

29

1 ICPBUYHBIC ITPCACTABIICHUA O

paBHBIX UTypax
Tpu npu3Haka paBeHCTBa

TPEYTOJIBHUKOB
Tpu nmpu3Haka paBeHCTBa

TPEYTOJIbHUKOB
Tpu nmpu3HaKa paBeHCTBA

TPEYTOJIbHUKOB
Tpu mpu3Haka paBeHCTBa

TPEYTOJIbHUKOB
Tpu npu3Haka paBeHCTBa

TPEYTOJIbHUKOB
Tpu nmpu3Haka paBeHCTBa

TPEYTOJIbHUKOB
ITpusHaku paBeHCTBa

IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB
IIpu3Haku paBeHCTBA

MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB
CBOICTBO MeqUaHBI

MPpAMOYT'OJIBHOI'O TPCYT'OJIbHUKA,

IIPOBENEHHON K TUIIOTEHY3€
CBOWCTBO MeqHaHEI

MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

NPOBENEHHON K TUTIOTEHY3E
PaBHOOEpEHHBIC U

PaBHOCTOPOHHUE TPEYTOJIbHUKU
[Ipu3sHaku u cBOMCTBA

PaBHOOEAPEHHOIO TPEYToJIbHHUKA
IIpu3Haky u cBOMCTBA

PaBHOOEAPEHHOTO TPEYTOJIbHHUKA
[Ipu3Haku u cBOMCTBA

PaBHOOEAPEHHOIO TPEYToJIbHUKA



30
31
32
33

34

35

36

37
38

39

40

41

42

Hepasenctsa B reomeTpun
HepaseHcTBa B reometpun
Hepasenctsa B reomeTpun
HepaseHcTBa B reometpun
IIpsAMOYTOBHBIN TPEYTOJIBHUK C

yriiom B 30°
[IpssMOyTONBHBIN TPEYTOJIBHUK C

yriiom B 30°
KonTponbsHas pabota o teme

"TpeyronbHUKU"
[TapannenbHbIe IPSIMbIE, KX

CBOMCTBa
ITareiit noctynar EBximna
Hakpecr nexaiue,

COOTBETCTBEHHBIE U OTHOCTOPOHHUE
YIJIBI, 00pa30BaHHBIE MIPU
NepeceyeHn  napajiebHbIX

IPSIMBIX CEKYLIEN
Hakpect nexaniue,

COOTBETCTBEHHBIC U OJHOCTOPOHHHE
yIibl, 00pa30BaHHbBIE TIPU
NepeceveHU  MapauieIbHbIX

MPSAMBIX CEKYIIeH
Hakpect nexaniue,

COOTBETCTBEHHBIE U OJHOCTOPOHHHE
yIIIbl, 00pa30BaHHbIE MTPH
HepeceyeHn  MapaieIbHbIX

IPSIMBIX CEKYIIEH
Hakpecr nexaiue,

COOTBETCTBEHHBIE U OJTHOCTOPOHHUE
YIJIbI, 0Opa3oBaHHbIE TIPU
MepeceyeHn  napajieabHbIX

[ T G —



43

44

45

46
47
48
49

50

51

52
53
54

55

56
57

IPSIMBIX CEKYIIEN
Hakpect nexaniue,

COOTBETCTBEHHBIC U OJHOCTOPOHHHE
yIiIbl, 00pa30BaHHbBIE TIPU
NepeCeUCHUH MapauieIbHbIX

IPSIMBIX CEKYILIEH

[Tpu3Hak napayieabHOCTH MPSMBIX
yepes paBEHCTBO PACCTOSHUM OT
TOUYEK OAHOU MPSIMOM 0 BTOPOH
IPSIMOi

ITpu3Hak napamieabHOCTH NPSIMBIX
4yepe3 paBEHCTBO PACCTOSIHUM OT
TOYEK OAHOU MPSMOM 10 BTOPOH
IPsIMO

CyMMa yIiioB TpeyrojibHHUKa
CyMMa yIioB TpeyroibHHUKa
BHemnue yribsl TpeyroabHUKa
BHelnue yribsl TpeyrojabHUKa
KontponbsHas pabora o teme
"[TapaienbHbIC MPSIMBIE, CyMMa
YIJIOB TPEYTOJIbHUKA"
OKpy»XHOCTb, XOpJbl U AUAMETP, UX
CBOMCTBa

KacarenbHas K OKpyKHOCTH
OKpyXHOCTb, BIIUCAHHAS B YrOJ
OKpyXHOCTb, BIIUCAHHAS B YOI
ITonsitue o I'MT, npumenenue B
3aj1auax

[Tonsitue o 'MT, npumMenenue B
3ajauax

buccekrpuca u cepenHHBIN
NEPIEHIUKYISP KaK

ke



58

59

60

61

62
63

64

65

66

67

68

Tre€OMETPUYECKHUE MECTA TOUEK
OKpyXHOCTb, OITMCAHHAS OKOJIO

TpEyrojbHUKA
OKpyXHOCTb, OIIICAaHHAsI OKOJIO

TpPEYroJbHUKA
OKpyXHOCTb, BHUCAHHAs B

TPEYrOJIbHUK
OKpy»XHOCTb, BIUCAaHHAs B

TPEYTOJIbHUK
[Ipocreiimue 3a1a4u HA TOCTPOCHHUE
IIpocTenmme 3a1a4u Ha IOCTPOCHUE
KontponpHas pabora o teme

"OKpYy>XHOCTb U KpYT.

['eomeTpuyeckue nocrpoenus"
[ToBTOpeHue n 006001IeHNE 3HAHUN

OCHOBHBIX HOHSTUH U METOIOB

Kypca 7 kiacca
HToroBas KOHTpoJbHas paboTa
[ToBTOpenue n 06001IeHIE 3HAHUN

OCHOBHBIX MOHATHUH 1 METOOAOB

Kypca 7 kiacca
[ToBTOpeHue u 0000IIeHIE 3HAHUN

OCHOBHBIX IIOHATHUN U METOJIOB
Kypca 7 Kiacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



8 KJIACC

Ne i/

—

— = O 0
—_ o

—
\S]

14
15
16
17
18
19
20

Tema ypoka

[Tapannenorpamm, €ero npu3Haku U CBOMCTBA
[Tapannenorpamm, ero Npu3HaKu U CBONCTBA
[Tapannenorpamm, €ero npu3Haku U CBOMCTBA
YacTtHble cayyaun mapauienorpaMMoB
(TIpsIMOYTOJILHUK, pOMO, KBaApaT), UX

IIPU3HAKU U CBOWCTBA

YacTtHble cayyau napauienorpaMMoB
(IpsAMOYTOJIBHUK, POMO, KBa/ipar), UX
MIPU3HAKYU U CBOMCTBA

YacTtHble cayyau napauienorpaMMoB
(TIpsSAMOYTONIBHUK, POMO, KBaJIpar), UX
IIPU3HAKYU U CBOMCTBA

Tpanenus

PaBHOOOKAs 1 MPSAMOYTOJIbHAS TpAIeuu
PaBHOOOKAs 1 psAAMOYToJIbHAs Tparnenuu
Meton ynBoeHHs MeHaHbI
LenTpanbHas cumMmMeTpust

KonTponbhas pabora mmo teme
"YeTbIpEXyTroJbHUKN"

Teopema daieca u Teopema o

IIPONOPLUUOHAIBHBIX OTPE3KAX
CpenHsisg TMHMS TPEYTOJIbHUKA
CpenHssa nMHMS TPEYrOJIbHUKA
Tpanenus, e€ cpenHss IUHUA
Tpaneuus, e€ cpenssis IMHUA
[IponopimoHanbHbIE OTPE3KU
[IponopuroHalIbHBIE OTPE3KU
ITenTp Macc B TpEyrojabHUKE

KoJsimuecTBO yacoB

Bcero

—t

—t ek e ek e ek

KonTtpoJbHbIe
padoThbI

IIpakTnyeckue
padoThbI

Jara
U3y4YeHHs
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[Tono6HbIE TPEYTOTBHUKH

Tpu npuzHaka nmono0Ous TpeyroJbHUKOB
Tpu npuszHaka nogo6us TPEyroJIbHUKOB
Tpu npuzHaka nmono0Ous TpeyroJbHUKOB
Tpu npuszHaka nogo6us TPEyroJIbHUKOB
[IpumeHeHne mogo0us Py pelieHur
MPaKTHYECKUX 3a/1a4

KonrtponrHas pabdora o teme "[lonodHbie

TPEYTrOJbHUKH"

CBoiicTBa IIOIIA/ICH TEOMETPUUIECKUX PUTYD

@opMyIbl TS IUIOIMIAN TPEYTOJIbHUKA,
napajuiesorpaMmma

dopMyibl IS IUIOIMIAN TPEYTOJIbHUKA,
napasJiesiorpaMma

@opMyIbl TS IUIOMIAN TPEYTOJIbHHKA,
napajuiesorpaMmma

dopMyIbl IS IUIOIMIAN TPEYTOJIbHUKA,
napasiesiorpaMma

@opMyIbl TS TUIOMIAIN TPEYTOJIbHHKA,
napajuiesorpaMmma

Beruucnenue miomniaaeit caokHbIX GUryp
[Tnomanu ¢huryp Ha kieryaroi Oymare
[Tnomaau nogo6HbIX GUryp

[Tnomanu nogoOHBIX GuUryp

3amaum ¢ NPaKTHYECKUM COZIep KaHUEeM
3amaun ¢ MPaKTHIECKUM COIepIKaHUEeM
Pemenue 3a1au ¢ MOMOIIBIO METOIA

BCIIOMOTI'aTeIbHOM IUIOIIAN
Kontponsnas pabota o treme "Ilnomans"
Teopema ITudaropa u e€ npumeHeHue
Teopema [ludaropa u e€ npumeHenmne
Teopema ITudaropa u e€ npumeHeHue
Teopema [ludaropa u e€ npumeHenmne

—

f— — e ek e ek

— e
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Teopema Iudaropa u e€ npumeHeHHEe
Ornpenenenre TPUTOHOMETPUUYECKUX (PYHKITHI
OCTPOTrO yIJIa MPSIMOYTOJIBHOTO TPEYTOJbHUKA,
TPUTOHOMETPHUUYECKHE COOTHOILICHUS B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
KontponwsHnas pabora o teme "Teopema
[Tudaropa u Hayana TpuroHomeTpun"
Bnucanubie v IEHTpaIbHBIE YIVIBI, YTOJI
MEXKy KacaTeJIbHON U XOpAou

Bnucanubie v IEHTpaIbHBIE YIVIbI, YTOJI
MEX]y KacaTeJIbHON U XOpaou

Bnucanubie v IEHTpaIbHBIE YIJIBI, YTOJ
MEXKy KacaTeJIbHON U XOpAou

VYIiel MKy XOpAaMu U CEKYIIMMHU

VYIIel MEXTy XOpAaMu U CEKYIIIUMHU
Bnucanubie 1 onMcaHHbIE YETHIPEXYTOIBHUKH,
UX MPU3HAKU U CBOMCTBA

Bnucannbie u onrMcaHHbIe YETHIPEXYTOIBHUKH,
MX TIPU3HAKHU U CBOMCTBA

BnucanHble U ONUCaHHBIE YETHIPEXYTOJIBHUKM,
UX MPU3HAKU U CBOMCTBA

[IpuMeHeHre CBOMCTB BIMCAHHBIX U
ONMCAHHBIX YETHIPEXYTOJIBHUKOB IIPU
pEIIeHUN TEOMETPUIECKUX 3a1a4d
[IpuMeHeHre CBOMCTB BIMCAHHBIX U
OMHUCAHHBIX YETHIPEXYTOJILHUKOB MPHU
pElIeHUU TEOMETPUUECKUX 3a/1au

B3anmHoe pacnonoxeHne IByX OKpY>KHOCTEH,
oO1Ire KacaTenbHbIe
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Kacanne okpyxHOCTEN
KontponsHas pabota o teme "Yrisl B

OKPY>KHOCTH. Bnmcannbie n onycaHHEIE

YEThIPEXYTOJIbHUKH"

[ToBTOpEHNE OCHOBHBIX NMOHITUH U METOA0B
KypcoB 7 u 8 KiaccoB, 00001eHne 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHIA U METO/IOB
KypcoB 7 u 8 KiaccoB, 00001eHne 3HAHUI
HToroBast KOHTpOJIbHAS paboTa
[ToBTOpEHNE OCHOBHBIX MOHITHIA U METO/I0B

KypcoB 7 u 8 Ki1accoB, 0000IIeHne 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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Tema ypoka

Onpenenenne TPUTOHOMETPUUECKUX (PYHKIIUI

yriioB ot 0° 1o 180°

DopMyIIbl IPUBEACHUS

Teopema KOCUHYCOB

Teopema KOCHHYCOB

Teopema KOCUHYCOB

Teopema cuHycoB

Teopema cuHycOB

Teopema cuHycoB

Haxoxnenve JUIMH CTOPOH U BEIMYUH YIJIOB
TPEYTOJIbHUKOB

Pemienne TpeyroibHUKOB

Pemenue TpeyronbHUKOB

Pemenue TpeyroibHUKOB

Pemenue TpeyronbHUKOB

IIpakTueckoe NpUMEHEHUE TEOPEM CUHYCOB U
KOCHHYCOB

[IpakTHueckoe NpUMEHEHNE TEOPEM CHUHYCOB U

KOCHHYCOB

KonTponbeHas pabora o teme "Pemenue
TPEYroJbHUKOB"

[TonsiTue o npeoOpa3zoBaHUK OO0
CoOTBETCTBEHHBIE 3IEMEHTHI MOI00HBIX (GUTYp
Co0TBETCTBEHHBIE AIEMEHTHI OJOOHBIX QUTYD
Teopema 0 POU3BEIECHNN OTPE3KOB XOP/,

TCOpCMa O MPOU3BCACHUHN OTPEC3KOB CCKYIINX,

TeopeMa O KBaJpare KacaTeJIbHOU
Teopema 0 IpOU3BEIECHNN OTPE3KOB XOP[I,

KoJsimuecTBO 4acoB

Bcero

ok ke ko

[S—
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KonTtpoJbHbie
padoThbI

IIpakTnyeckue
padoThbI

Jlara
HU3yYeHHUs
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TEeOopeMa O MIPOU3BEIEHUHN OTPE3KOB CEKYILIHX,
TEeopeMa O KBaJpaTe KacaTeIbHON
Teopema 0 IpOU3BENECHNN OTPE3KOB XOPA,
TeopeMa O MIPOU3BEICHUN OTPE3KOB CEKYLIHX,
TeopeMa O KBaJpare KacaTeJIbHOU
IIpumeHeHne TeopeM B peleHun
reOMETPUYECKUX 3a7ad

[IpuMmeHeHne TEOpEM B pELICHUH
reOMETPUUYECKUX 3a1ad

[IpumeHeHne TeopeM B peleHun
reOMETPUYECKUX 3a/1a4

KoHnTponbeHas pabora o teme
"IIpeoOpa3zoBanue nmogodus. Merpuueckue
COOTHOILICHHSI B OKPY>KHOCTH"
Omnpenenenue BekTopoB. Pu3nuecKkuii u
TE€OMETPUYECKUAN CMBICIT BEKTOPOB
CrnoxeHue U BBIUNTAHUE BEKTOPOB,
YMHO)KEHUE BEKTOpa Ha YUCIIO

CrnoxeHue U BbIUNTaHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YUCIIO

CrnoxeHue 1 BBIUNTaHUE BEKTOPOB,
YMHO)KEHUE BEKTOpa Ha YUCIIO

Pasnoxenue Bekropa 1o ABymMm
HEKOJUIMHEApPHBIM BEKTOpaM

Koopaunars! Bekropa

CkanspHOe IPOU3BEIEHUE BEKTOPOB, €r0
IIPUMEHEHNE JJI HaXOXKACHHS JUIMH U YITIOB
CkansipHO€ IPOU3BEIEHUE BEKTOPOB, €r0
IIPUMEHEHNE JJI1 HaXOXACHUS JUIMH U YIJIOB
Pemenue 3aa4 ¢ MOMOIIBIO BEKTOPOB
Perienue 3aau ¢ moMoOIIBI0 BEKTOPOB
IIpuMeHeHne BEKTOPOB JIsl pELICHMS 3a1a4
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buzuKu

KontponsHas pabota o teme "Bextopsr"
JlexapToBbI KOOPAMHATHI TOUEK Ha INIOCKOCTH
VYpaBHeHHE MpsAMOI

YpaBHeHHE MPAMON

VYpaBHEHHE OKPYKHOCTH

KoopauHats! Touek nepecedeHus: OKpyKHOCTH

U IIPSIMO
MeTton KoOpIMHAT NIPU pPELICHUH

TeOMETPUYECKUX 3a1a4, TPAKTUYECKUX 3aa4
MeTton K0OOpAHMHAT IIPYU PELICHUU

reOMETPUYECKUX 33/1a4, TPAKTUUECKUX 3a]a4
Meto/ KOOpIMHAT IPHU PEeIIeHUN

reOMEeTPUYECKUX 3a/1a4, MPAKTHUECKUX 3a]1a4
KontponpsHas padora o teme "J[ekapToBsI

KOOpAMHATHI Ha TUIOCKOCTH"
[IpaBunIBHBIE MHOTOYTOJIBHUKH, BEIYUCIICHUE

UX 3JIEMEHTOB
Yucino n. /InvHa OKpyKHOCTH

Yucno n. InuHa OKpy>KHOCTH

JInvHA yT¥ OKPYKHOCTH

Pannannas mepa yriia

[Tnomanp kpyra, ceKTOpa, CErMeHTa
[Inomane kpyra, CEKTOpa, CETMEHTa
[Tnomanp kpyra, cCEKTOpa, CErMeHTa

[lonsiTHE O IBM>KEHUH TITIOCKOCTH
[TapannensHbIN IEPEHOC, TOBOPOT
[TapannensHbIN IEpEHOC, TOBOPOT
[TapannensHbIN IEPEHOC, TOBOPOT
[TapannensHbIN TEPEHOC, TOBOPOT
IIpuMeHeHne NBUKEHUI IIPU PELLICHUN 3a/1a4
KontponsHas padora mo remam "IIpaBunbHbIe

MHOT'OYT'OJIbHUKH. Opr)KHOCTL. I[BI/I)KCHI/I}I

S G g S S g w—y
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IUTIOCKOCTH"
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AITUS

3HAHWM. I/I3M€peHI/Ie TCOMCTPHUUCCKUX

BeJIMYKH. TpeyroibHUKH
[ToBTOpeHue, 0000IIeHIE, CUCTEMATU3AIIHS

3HaHui. [lapannenbHble U NEPIEHANKYISAPHBIC

psiMble
[ToBTOpenue, 06001ICHNE, CHCTeMATH3AITUS

3HaHui. OKpYXHOCTb U Kpyr. [ eomeTpuueckue

MOCTPOCHUS. YIUIbI B OKPY)KHOCTH
[ToBTOpenue, 006001IEHNE, CUCTEMATHU3AITUS

3HaHN. BrircaHHbIE U OIMCAaHHBIE

OKPY)KHOCTI/I MHOFO}’FOJ'IBHI/IKOB
HToroBasi KOHTpOJIbHAsI paboTa
[ToBTOpenue, 006001ICHNE, CUCTEMATH3AITUS

3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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