MUWHWCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN
Ynpasienue o0pa3oBanusi AAMUHUCTPALUN JBEHKUHCKOIO
MYHHUIMIIAJBHOIO paiiona KpacHosipckoro kpas

MKOY "TyroHuyaHckasi CpeAHsisi HIKOJIA - 1eTCKui caja'"

MKOY TCII OMP
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens MO 3amecturenb qupekropa  Jupekrtop
o YBP
Peiinrapn A.A. Cazonona X.A.
[Tpuxas Ne74 Kapkosa B.A [Tpukaz No74
oT «30» aBrycra 2024 r. Tpuxas Ne74 " or«30» aBrycra 2024r.

otT «30» aBrycra 2024 r.

PABOYASI IPOTPAMMA
(ID 2486461)

yueOHoro kypca «I'eomerpusi»

Ut oOyJaromuxcst 7-9 KiaaccoB



Tyronuansi 2024



HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pa3eliOB IIKOJIHHOW MaTeMaTHUKH,
UMEIOUINI CBOEH 11eNIbl0 00€CTIeYnTh U3YyYeHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHUH M B3aUMHOE PACIOJIOKEHHE, ONUPAETCd HAa  JIOTUYECKYIO,
J0Ka3aTeNIbHY0 JUHMIO. LI€HHOCTh M3yYeHUsi F€OMETPUM HAa YPOBHE OCHOBHOI'O
o01m1ero 0opazoBaHus 3aKJIIOYAETCS B TOM, YTO OOYYaIOLIUICS YUYUTCS IPOBOIUTD
JI0Ka3aTeNIbHbIE PACCYkACHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHsI, JOKA3bIBATh
UCTUHHBIE YTBEP)KJIEHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJeHHUs «OT TMPOTHUBHOIO», OTJIMYaTh CBOMCTBA OT IPU3HAKOB,
(dbopMynupoBaTh 0OpaTHbIE YTBEPKACHHUS.

Bropoii nenpi0 u3ydeHHs TE€OMETPHUM SIBIISIETCS MCIOJNb30BaHHE €€ Kak
MHCTPYMEHTA NPU PELICHUU KAK MAaTEMaTHMYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOUIMXCA B pealbHOM kM3HM. OOydyaromuiicss JODKEH Hay4dHuThCs
OTNPEACTUTh TEOMETPUUECKYI0 (UTYpY, OMUCATh CIOBAMM JaHHBIA UYEPTEK WU
PUCYHOK, HAaWTH TUIOIIA/(b 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOUMYIO JITUHY
ONITOBOJIOKOHHOTO Kaleist wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAs, BBIUMCIMTEIbHAS JIMHUSA B MU3yYEHUU T'€OMETPHUHU.
[Ipu pemeHun 3agad MPaKTUYECKOTO XapaKTepa OO0YYaIOUIUICS YUUTCS CTPOUTH
MaTeMaTHYeCKUEe MOJEIN pEaJbHbIX JKU3HEHHBIX CHUTyalud, MPOBOAUTH
BBIUMCJIEHHS U OLICHUBATh aJIEKBATHOCTb ITOJIyYEHHOT'O pE3yibTaTa.

KpaiiHe BaxHO MOAYEPKUBATH CBSI3U T'€OMETPUM C JPYTUMHU y4e€OHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEIEICHUS TEOMETPHUUECKUX (PUTYD
U TIOHATUH, IEMOHCTPUPOBATH NPHUMEHEHHE TMOJYYEHHBIX YMEHUN B (U3UKE U
TEXHMKE. OTH CBsI3M Haubojee SApKO BHUAHBI B TeMmMax «BekTopsi»,
«TpuroHomerpuueckue COOTHOUIEHUsD», «Metonq koopauHar» u  «Teopema
[Tugaropay.

VYuebnpiii kypc «l'eomeTpus» BKIIOYACT CICAYIONIUE OCHOBHBIC DPa3Jeibl
cogepxkanusi: «l'eomerpuueckue @urypsl U uUX cBoicTBa», «M3mepeHue
r€OMETPUUYECKUX  BEIMYUH», «JlekapToBbl KOOpPAMHATBHI Ha  IUIOCKOCTH,
«BexTops», «/IBmxenus muockoctny, «IIpeobpazoBanus moxoous».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBonutcesa 204 vaca: B 7 kiacce
— 68 gacoB (2 yJaca B Henen), B 8 kiacce — 68 vacoB (2 yaca B Henenw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Havanenabie nonaTus reometpun. Touka, npsiMasi, OTPE30K, JIyd. YToJ. Buasl
yriioB. BeprukanbHble u cMexHbIE yIuIbl. buccekrpuca yrma. Jlomanas,
MHOTI'OYTOJIbHUK. [lapajiensHOCTh U EPIIEHANKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUHN B OKPYIKAOIIEM MUpE.

OCHOBHBIE TIOCTPOEHUSI C MOMOUIBIO LMPKYJS U JIMHEUKU. TpeyroyibHHK.
Bricota, mennana, OuccekTpuca, UX CBOWCTBA.

PaBHOOeApeHHBI W PaBHOCTOPOHHMM  TpPEyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa ¥ TpU3HAKK pPaBHOOEOPEHHOTO TpeyroibHuka. [lpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa M IPU3HAKHU NApAJUIENbHBIX NPAMBIX. CyMMa yIiI0B TPEYTOJIbHHKA.
BHelHue yribl TpeyrojabHUKA.

[IpssmoyronbHblid  TpeyroabHUK. CBOWCTBO MeAMAaHBl NPSIMOYTIOJBHOTO
TPEyTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHys3e. [lpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OosblIeM yriie M OOJIbLIEH CTOpPOHE TPEYroJbHUKA.
IleprieHIUKYIISIp ¥ HAKIIOHHAS.

I'eomerpuyeckoe MecTo TO4YeK. buHccekTpuca yrima W CEepeaMHHBIN
NEPIEHANUKYJIAP K OTPE3KY KaK F€OMETPUIECKUE MECTA TOYEK.

OKpy>XHOCTb M Kpyr, XOpAa W JMaMeTp, HUX CBoWcTBa. B3aumHoe
PaCIIONOKEHUE OKPYKHOCTH M IpsAMou. KacarenbHas M cekymas K OKpPY>KHOCTH.
OKpyXHOCTb, BNMCAHHAs B YroJ. BnucaHHas © oONMCaHHAs OKPYKHOCTH

TPEYroJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U cBorcTBa. YacTHbie
cllydad TapajuiesiorpaMMoB (IPSIMOYTOJIBHUK, pOoMO, KBapar), WX MPU3HAKH U
cBoMicTBa. Tpamemnus, paBHOOOKas Tpamenus, €€ CBOHCTBA M IPHU3HAKHU.
[IpsimoyrosyibHast Tpaneuus.

Meron ynBoenuss Mmenuansl. Llenrpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOIOPLUHOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp macc TpeyroiabHUKa.

[Togobue TpeyrodbHUKOB, Kod(pdunueHnt momoous. I[lpuszHaku mnomoOus
TpeyroJabHUKOB. [IpumeneHne nogo0us mpy pereHNu: NPaKTUIECKUX 3a/1a4.



CpoiicTBa momazei reomerpuyeckux Guryp. DopMynbl Uil TUIOLIAAN
TpPEYroJibHUKa, Napajenorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAAeH
OoI00HBIX (UTYP.

Brruncnenne miomaned TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu peneHUn
NPaKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TAHI'€HC OCTPOIO yIJIla MNPSAMOYTOJIbHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXIECTBO. TpuroHomerpuyeckue (GyHKIUN
yrioB B 30, 45 u 60°.

BrnmcanHble M UEHTpaibHBIE YIUIBL, YIOJl MEXAY KacaTeJIbHOW M XOpIOM.
Yriel  MexIy ~XopJaMM M CEeKylUMMH. BrnmcaHHble M ONMCaHHbBIE
YETBIPEXYTOJbHUKN. B3auMHOE pacmnosiokeHue AByX OKpykHocrten. Kacanume
okpy>kHocTeil. OOIue KacaTeabHbIE K ABYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreHc yrioB ot O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYJIbI IPUBEAECHUS.

Pemienne TpeyronpHUKOB. TeopemMa KOCHMHYCOB M TeOpeEMa CHHYCOB.
Pemienne mnpakTudecKnx 3agad4 C MCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOWU3BEIEHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIy/lb)  BEKTOpA,  COHANPABIEHHBIE  BEKTOPBI,
IPOTHBOMNOJIOKHO  HANpPaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEpallMM HAJA BEKTOpaMu. PasnokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTel BekTtopa. CKalsipHOE MNPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXO0KICHUS JUIUH U YIJIOB.

JlekapTOBbI KOOPAMHATHI HA IJIOCKOCTH. Y PAaBHEHUS MPSIMOM U OKPYKHOCTH
B KOOPJIMHATAX, MEPECEUEHUE OKPYKHOCTEN U NMPAMBIX. METO KOOPAMHAT U €r0
IIPUMEHEHUE.

[IpaBwiIbHBIE MHOTOYTOJIBHUKU. [[nuHa okpyxkHOCTH. I'pamycHas u
paauaHHas Mepa yIya, BBIUMCICHHE IJIMH AYr OKpyxkHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUST TIOCKOCTH W BHYTPEHHHE CUMMETpuu (Guryp (3JIeMeHTapHbIC
npeactasienus). [Tapannensublit nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHS MpOrpaMMbl yuyeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yOTCs:

1) mnaTrpuoTHYEeCKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLNUIOMY M  HACTOSLIEMY POCCUHCKOU
MaTe€MaTWKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MaTEMATUKOB U POCCUHCKOM MaT€MaTH4E€CKOW IIKOJbl, K HCIOJb30BAHUIO ITHUX
JOCTMKEHHUH B IPYTUX HayKax U MPUKIAAHbIX chepax;

2) rpasKIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEH I'pa)KAaHWHA U peaTn3ali ero
opaB, MpPEJICTAaBICHHMEM O MATEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
pa3MuYHBbIX CTPYKTYp, SBJIECHUH, MPOLEAYp IPpaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO STUUYECKHUX MPOOJIeM, CBA3aHHbIX
C NOPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUN HAyKHd, OCO3HAHUEM BaKHOCTHU
MOpPaJbHO-3TUYECKUX NPUHIIUIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PEIICHWHM NPAKTUYECKUX 3adad
MaTeMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHMsl Ha NPOTSHKEHMM BCEW >KU3HM JUIsl YCHEIIHOM INpodeccruoHanbHON
JESITEIbHOCTH M PA3BUTUEM HEOOXOIUMBIX YMEHHI, OCO3HAaHHBIM BBIOOpOM U
MIOCTPOEHUEM MHJMBH1yaIbHOM TPAEKTOPUU 00pPA30BAHMS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4eCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY U  3CTETHMYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jay, PEUICHHWH, PacCyX ACHUW, YMEHHUIO BHUAETH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTAlMEW B JAEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEJICTAaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YETIOBEKA, MPUPOJBI U
oOmiecTBa, MOHMMAHUEM MaTEMaTHUYECKOW HayKd Kak cQepbl Yel0BEYEeCKON
JESITeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTU JJI Pa3BUTHUS LUBWIM3ALMH,
OBJIAZICHUEM SI3bIKOM MAaT€MAaTUKH M MATEMaTU4YECKOW KYyJbTYpOH Kak CpPEeICTBOM
MO3HAHHUS MHpA, OBJIAJECHHUEM IMPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEeSATENbHOCTH;



6) ¢usnmuyeckoe BocnmuTaHHMe, (POpPMHMPOBAHHE KYJbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJy4ms:

TOTOBHOCTBIO MPUMEHATh MATEMATUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEIEHHUS  370pPOBOrO0  oOpa3a KM3HM  (30pOBOE  MHTAHUE,
cOamaHCUPOBAHHBIM PEXUM 3aHATHH M OTABIXa, peryisipHas ¢uznyecKas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUM, MPU3HAHHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOTO K€ MpaBa JPYyroro 4YeJoBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

OpHMEHTAlMEN Ha NMPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU JUIA PELICHUs 3aaa4
B 00JACTH COXPaHHOCTH OKpY>XKAlOIIeH cpe/bl, IJIAaHUPOBAHMS MOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX IOCJEICTBUI MJIsI OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanranus K M3MEHAIIMMCSH YCJIOBUAM COLUMAJIBLHOM M NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEWUCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO NEATENbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOoJed, MpuoOpeTaTb B COBMECTHOW AESITEIbHOCTU
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OIbITA IPYTHUX;

HEOOXOUMOCTBIO B  (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMynupoBaTh HIeH, MOHIATHS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACPHUIMUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIE pEIIeHUsT U AeHCTBUs, (OPMYyIHPOBATh M OICHUBATh PHUCKU U
NOCJIeCTBUSA, HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeJbHBIC YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble Jilornueckue aeicTBUA:

e BBUIBJIATH U XAPAKTEPHU30BATh CYIIECCTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUW MEXAY MOHATUAMH, (HOPMYIUPOBAThH
ONpENEeNCHUs]  MOHSATHUM, yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
Kiaccu(uKanuu, OCHOBAaHUSA s OOOOIICHHWS W CpaBHEHUS, KPHUTEPUU
MMPOBOJUMOTO aHAIN3A;

e BOCHpPUHUMATH, (QopMyIUpOBaTH W  NIPEOOpPA3OBBIBATH  CYXKIACHUS:
yTBEPJUTEIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YacTHbIE W oOO0IIue,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U |
NpOTUBOpEYMsl B (aKkTaxX, [NaHHBIX, HAONIONEHUSX U YTBEPKICHHSX,
npeiaraTh KPUTEPUH 7Sl BBISIBIICHUST 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
JienaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeabCTBA MaTEMAaTHYECKUX YTBEP)KICHUU (MpsIMbIE M OT
NPOTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JIOKa3aTeIhCTBA
MaTeMaTU4ecKux (HaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKIICHNUS,
BBIOMpATh CIOCOO pelIeHus y4eOHOW 3anayu (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpAaTh HawbOolee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSITEITEHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarebcKue JeHCTBUSA:

UCTIONB30BaTh BOIMPOCH KaK HCCIEIOBATEILCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH,, (PUKCUPYIOIINE MPOTUBOPEUHUE, MpPoOIeMy,
CaMOCTOSITENIbHO yCTaHABIMBaTh HMCKOMOE | JaHHOE, (OPMHPOBATH
TUTNIOTE3y, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJNTH IO CaMOCTOATEIHHO COCTABICHHOMY IUIAHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOBIIOE UCCIICOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH
MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKITY COOOI;
CaMOCTOSTEIIbHO (pOPMYIHPOBaTH OOOOIIEHNUSI W BBIBOJBI 1O pe3yJbTaTaM
NPOBEAEHHOTO HAOIIOACHMSI, HWCCIIEOBAHUS, OIEHUBATH JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IICHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTAThH
MIPETOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmeii:

BBISIBJISITH  HEJJOCTATOYHOCTb M H30BITOYHOCTh HH(GOpPMAllMH, JIaHHBIX,
HEOOXOUMBIX JIJISl peLICHUs 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBaTh M HHTEPHPETHPOBATH
UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIpECTaBICHMUS;

BbIOMpaTh (OpMYy NpPEICTaBICHUS HHPOPMAUMU U WUIIOCTPUPOBATH
pemiaeMple 3a7aud CXeMaMH, JAMarpaMMaMH, HWHOM Tpadukod U HUX
KOMOMHAIIMSIMHU;

OLICHHMBATh HAJEKHOCTh HMHPOpPMALMM 10 KPUTEPUSAM, MPEUIOKEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeCTBHUA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXkJACHUS B COOTBETCTBUHU C yCIOBUSIMU
U LEJISMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOK TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy PelIeHUs
3a/1a4¥, KOMMEHTHPOBATh TIOJTYyUYEHHBINA PEe3yIbTaT;

B X0/ 00CY)KJIEHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
poOJIeMBI, peIIaeMoi 3aa9i, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA MOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHUAMH JIPYTHUX
YYaCTHUKOB JMAaora, OOHApyKHWBAaTh Pa3jHude M CXOJCTBO IO3WIIUN, B
KOppeKTHOH popme popMyTupoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS,
NPENCTABIATh  PE3YJIbTATHI pelIeHus 3a/1auu, IKCTIEPUMEHTA,
WCCJICIOBAHMSI, IPOEKTA, CAMOCTOATEIHLHO BEIOMPATH (hOpMAT BHICTYIUICHUS
¢ Y4€TOM 3a7a4 MPEe3eHTAIMN U OCOOEHHOCTEHN ayTUTOPHH;

MOHUMATh M UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHANBUIYATbHON
paboThI MPU PENICHUH YISCOHBIX MAaTEMAaTUICCKUX 337124,

NPUHUMATh 11€7h COBMECTHOM JAESITEIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH pabOThI, pacmpeaensTh BHIb padOT, JOrOBapUBATHCH,
00CYXXJIaTh MPOIIECC U pe3yJbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYyNmHoBBIX ¢Gopmax paboTel (0OCykaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTHUE), BHIOJIHATH CBOIO YacTh PaOOTHI
U KOOPAWHHUPOBATh CBOM JEHCTBUS C JAPYTMMH YICHAMH KOMAaHJbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOIMMA MPOAYKT MO KPUTEPHUSM,
chopMyITUPOBAaHHBIM YIACTHHKAMU B3aUMOICHUCTBUSI.

PerynasiTuBHbBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEIICHUsS 3a1ayu (Ui ero
4acTh), BBIOMpATh CMOCOO PEMICHUS C YYETOM HMMEIOIINXCS PECypCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN ¢ YUYETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTpOJIl), IMOIUOHAJIbLHBIN NHTENJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLIECCa U pe3yJIbTaTa
peuieHnss MaTeEMaTUYeCKOM 3a1a4y;

IIPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUH 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JESTEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JEATEIBHOCTH MOCTABICHHON LENH U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTH)KEHUS WIM HEJOCTHKEHUS IIElH,
HaXOAMUThb OIIMUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 kJjacce OOyYaromMICS TOIYYUT CIICAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh W3yueHHBIE TEOMETpUYECKHE (DHUTYpBI, ONpPEnensiTh HX
B3aMMHOE€ PAacCIOJIOKEHHE, H300pakaTh reoMeTpuueckue (GUTyphl, BBITIOIHATH
YEpTEXKU IO YCIOBUIO 3adadyu. M3MepATh JIMHEWHBbIE U YIJIOBBIE BEJIMYMUHBI.
Pemate 3a1aun Ha BEIYMCIEHNE JJIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenate TpyOyr0 OIIEHKY JMHEWHBIX W YIJIOBBIX BEIMYUH TPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepsl 3THX
00BEKTOB IO TOPSIIKY BETUUUHBI.

CTpouThb YyepTexKHU K TEOMETPUUYECKUM 3a/1auaM.

[Tonp30oBaThCd MNpHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIOIb30BaTh
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/a4.

[IpoBOANTE JTOTUYECKUE PACCYKICHUS C MCIIOJIb30BAHUEM T€OMETPUYECKUX
TEOpPEM.

[Tonp30oBaThCAd MNpHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJBbHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEAEHHOM K  TUIOTEHY3€  MPSAMOYTOJBLHOIO
TPEYTroJIbHUKA, B PEIICHUHA T€OMETPUUYECKHUX 3a/1a4.

OnpenensaTh MapawieTbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPHEIE 00pa3yeT
¢ HUMU cekymasa. OnpenensaTe napauielbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOAHUN OT TOYEK OJHOU MPSMOU JO TOYEK APYTOU MPAMOU.

Pemiats 3aaun Ha KiieTyaTon Oymare.

[IpoBOIWTH BHIYKMCICHUS W HAXOAWTHh YHUCJIOBBIE M OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJadyax C HCIOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJbHUKOB ¥ MHOTI'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
NEPECEUEHUN JIBYX MNapaJICIbHBIX MPAMBIX CeKyllel. Pemares mnpakThueckue
3aJ]a4M Ha HAXOXKJICHUE YIJIOB.

Bnagete moHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMEThb ONPENEIATH
OMCCEKTPUCY yIJla U CEPEMHHBIN MEPICHANKYISAP K OTPE3KY KaK reOMeTpUIeCKue
MeCTa TOYEK.

DopMynUpOBaTh ONMPEAECICHUS OKPYXKHOCTH M Kpyra, XOpIbl U JHAMETPa
OKPYXHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TU CBOMCTBA MPHU
pelleHuu 3aaad.

Brnagete moHsTHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxomuTh €€ meHTp. [lomp3oBaTbes akTamMu O TOM, YTO OWUCCEKTPHUCH YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
NEPIECHAUKYJISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets nonstTeM KacaTelIbHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPIIEHAVKYJISIPHOCTH KaCaTEIIbHOM U paJinyca, NPOBEAEHHOTO K TOUKE KACaHUSI.



ITonp30BaThCA MPOCTEUIIMMHU F€OMETPUUECKMMHU HEPABEHCTBAMH, ITOHUMATH
UX NPAKTHYECKUN CMBICIL.

IIpoBOINUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C ITOMOIIBIO LUPKYJI U
JINHENKHU.

K xoniy oOyuenus B 8 Kkjacce oOOyYarOMIMIICS TONYYHT CIICTYIOITHE
[PEIMETHBIE PE3YJIbTATHI:

Pacrnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, HX DJIEMEHTHI,
II0JIb30BaThCS UX CBOMCTBAMU IIPU PELIEHUN FEOMETPUUYECKUX 3a1a4.

[IpuMeHATh CBOMCTBAa TOYKHM IE€PECEUEHUS] MEAMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pEIICHNH 3a/]au.

BianeTs noHsATHEM CpelHEN JIMHUU TPEyTOJbHUKA U TPANELUH, IPUMEHAThH
X CBOMCTBA NPHU pELIEHWH reoMeTpuyeckux 3aznad. [lomp3oBarbes Teopemon
QPaneca 1 TEOPEMOM O IPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JUIS PELICHUS
NPAKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKK 000U TPEYTOJbHUKOB B PELIEHUH I€OMETPUUECKUX
3az1ay.

[Tonb3oBatbess Teopemoit Iludaropa anms pemieHuss TEOMETPUUYECKUX U
OpakTU4YeCKuxX 3aaad. CTpOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHUYECKHUX
3a/1a4ax, CaMOCTOSITENBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JIIUHBI.

Brnanerp nDoOHATHMAMM CHHYyCa, KOCHMHYCa M TaHIE€HCA OCTPOro yIJya
IIPSAMOYTOJIBHOTO TPEYroiabHUKA. [10630BaThCS 3TUMM MOHATHAMHU JJI PELICHUS
IPAKTUYECKUX 3a]a4.

BbruncnsaTte (pasnuuHbMU crioco0aMu) IUIOLIa/b TPEYroJbHUKA U IUIOLIaIN
MHOTOYTOJBHBIX  (uryp (monb3ysach, TA€ HEOOXOJUMO, KaJIbKYJISTOPOM).
IIprMeHATh NOy4YEeHHBIE YMEHHMS B IPAKTUYECKHUX 3a7a4ax.

BiageTts NOHATHSAMH BIHMCAHHOIO M LEHTPAJIBHOIO YIJIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIJaX, YIJlax MEXay XopAamH (CEKyIIUMHU) U YIJIe MEXIY
KacaTeJIbHOM M XOPAOU IPH PEIICHUU F€OMETPUYECKUX 3a1a4.

Brnaners moHATHEM ONHMCAHHOTO YETBHIPEXYTOJBHUKA, IPUMEHATH CBOWCTBA
ONKMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PEILICHUU 3a]1a4.

IIpuMeHATh MOJNIyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTH4ECKUE
MOJENH JUIS 3a4a4 PEAIbHOM KU3HU U NPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NpPUMEHEHHUEM TMOoA00UsS W TPUTOHOMETPUU (TOJB3YSICh, TAE HEOOXOAMMO,
KaJIbKYyJIATOPOM).

K koHny oOyueHus B 9 kiacce oOydaroIIMHCA MOJYYHUT CIEIYIOIIME
IIPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUM OCTPBHIX YIJOB, HAXOAUTh C HX
IOMOIIIbIO PA3JIMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJIbHUKA («pEIIeHHue



MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JIHHBI
U YIJIBI JUIs1 HETaOJIMYHBIX 3HAYEHU.

ITonb30BaTbes popMyaamMu NPUBEAEHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXIECTBOM JUII HAxXO0XACHUS COOTHOLIEHUHW MEXIAYy TPUTOHOMETPUYECKUMHU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB U1l HAXO0XKICHHSI Pa3IUYHBIX
AJIIEMEHTOB TPEYTrOJIbHUKA («PELIEHUE TPEYTroJbHUKOBY»), MPUMEHATh WX IpHU
pELIEHNN FeOMETPUYECKUX 3a7aY.

Brnagers moHsTHsMH  mpeoOpa3oBaHHMS — MOJOOHUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (uryp. [lonp3oBaThCs CBOWCTBaMHU 11O100MSI TPOU3BOJIBHBIX
¢buryp, yMerb BBIYMCIATH JUIMHBI W HAaXOAUTh YIJIBl Y MNOJOOHBIX (uryp.
[IpumeHATh CBOWMCTBA MOAOOMS B TPAKTHYECKUX 3ajadax. YMETh NPHBOJUTH
IPUMEPHI MOJTOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

ITonb30BaThCA TEOPEMAMU O NMMPOU3BEIACHUH OTPE3KOB XOPJ, O IPOU3BEACHUU
OTPE3KOB CEKYIIMUX, O KBagpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpamMH, MOHUMAThb MX T€OMETPUUECKUN W (HU3MUECKU
CMBICJ, TPUMEHSATh MX B PEUICHHMH TIE€OMETPUYECKHX W (U3MUYECKUX 3ajad.
IIpuMEHATh CKAIIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YIJIOB.

ITonb30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, NPHUMEHSATH €ro B
pPELIEHNN F€OMETPUYECKUX U IPAKTUYECKUX 3a7a4.

Brnanerp MOHATUSAMH NPAaBWIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTW OKPY>KHOCTH M PaJUaHHOM MEphl yIia, YMETh BBIYUCIATH ILIOMIAb
Kpyra u ero yacteil. [IpuMeHsTh NoJay4eHHbIE YMEHHS B IIPAKTUYECKUX 3aa4ax.

Haxomuth ocu (Wiu HEHTPBI) CUMMETPUH (UTYp, TPUMEHSTH JIBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

IIpuMeHATh MOJIyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTU4YECKUE
MOJIEIIN JUIs 33/1a4 PEAIbHON JKU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUYNCICHUSA
C TPUMEHEHHEM TMOAOOMS M TPUTOHOMETPUUYECKUX (PYHKIMHU (MOJB3YSACh, TIE
HEOOXO0MMO, KaJIbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuecTBO 4acoB

Ne /i KoHnTpoabHbI IpakTn:
MPOrpaMMbI Bcero
e padoThI padoThI
[Ipocreiinme reomeTpruueckue GUryps u
1 UX CBOMCTBA. lI3MepeHne reomeTpudecKux 14 0 2
BEJIMYHNH
2 TpeyronsHUKHN 22 1 1
3 [TapannenbHble IpSIMbIE, CyMMa YIJIOB 14 1 0
TPEyToJIbHUKA
4 Oxpy>KHOCTb U KpyrT. [ eomeTpuueckue 14 1 )
IIOCTPOCHHUS
5 [ToBTOpeHmE, 006001IIeHNE 3HAHUI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5




8 KUIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBO 4acos

Ne ni/m Konrpoabnsbie | IlpakTna
nporpamMmmaol Bcero
padoThI e padoThbl
1 YeThIpEXYyTroJIbHUKU 12 1 4
Teopema Paneca u reopema o
2 MPONOPLHUOHATIBHBIX OTPE3KaX, NOJ00HBIE 15 1 1
TPEYTOJIbHUKHN
[Tnomans. Haxoxaenue miomanei
3 TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (pUryp. 14 1 2
[Tnomanu momoOHBIX HUryp
4 Teopema [Iudaropa n Havana 10 1 1
TPUTOHOMETPHUHU
VYTriabl B OKpY>KHOCTH. BriricanHbie u
ONMCAHHBIE YETHIPEXYT OJIbHUKU.
5 13 1 3
Kacarenbnbie k okpyxHOCTH. Kacanue
OKPY>KHOCTEN
6 [ToBTOpEeHME, 0000IIEHNE 3HAHUI 4 1 0
OBUIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 68 6 11




9 KJIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuecTBO 4acoB

Ne ni/mn KonTtpouasnsie | IIpakTny
IporpamMmmaol Bcero
padoThI padoThI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 )
CHUHYCOB. Penienne TpeyroabHUKOB
) [IpeobpazoBanue nogobus. Merpuueckue 10 ! !
COOTHOLIEHUS B OKPY>KHOCTH
3 Bekropsl 12 1 4
4 JlexapToBbI KOOpAUHATEI HA INIOCKOCTH 9 1 2
IIpaBuiibHBIE MHOTOYTOJIBHUKH. Jl1HA
5 OKPY>KHOCTH U IUIOLIaAb KpyTa. 8 0 2
Brruucnenue mwiomazaei
6 JIBY>KEHUS TIIOCKOCTH 6 0 1
. [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3aIUs . ) 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOIT'PAMME 68 6 12




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpusi: 7-9-¢ kiaccol: 6a30BbIil YpPOBEHB: y4eOHUK, 7-9
knaccel/ Atanacst JI.C., Byry3oB B.®., Kagomnes C.b. u npyrue,

AxnmonepHoe obmectBo «M3naTensctBo «IIpocBeiieHne»

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Maremaruka. ['eomeTpus : 7—9-¢ Kinaccel : 6a30BbIN YPOBEHB | METOAMUECKOE
nocoOue K mpeaMeTHOM TuHUN yueOHuKoB 1o reometpun JI. C. Atanacsna, B.
®. byry3oa, C. b., KagomueBa u np./ — 2-e usn., ctep. — Mocksa :

[IpocBenienue, 2023. — 48 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NUHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru



