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HOACHUTEJIBHASA 3AIINCKA

['eomeTpust kKaKk OJMH W3 OCHOBHBIX Pa3/EJIOB IIKOJBbHOW MAaTEeMAaTHUKH, UMEIOIINI CBOEH IEIbI0 00eCeUnTh U3y4eHUE
CBOMCTB U pa3mMepoB (UTyp, UX OTHOLIEHUM U B3aUMHOE PACIOJIOKEHUE, ONMUPACTCS Ha JIOTMUECKYIO0, I0KAa3aTeIbHYIO JIMHUIO.
[leHHOCTHh M3yuYEHMsI TE€OMETPUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs 3aKIIOYAETCS B TOM, UYTO OOYYAIOIIUICS YUUTCS
MPOBOAUTH JI0KA3aTEIbHBIE PACCYXKICHUS, CTPOUTHh JIOTUUECKUE YMO3AKIIOUEHUS, JOKA3bIBATh WCTUHHBIC YTBEPKIACHUS U
CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKJICHUS «OT TPOTUBHOTO», OTJIWYATh CBOMCTBA OT MPU3HAKOB,
dbopmynupoBaTh OOpPATHBIC YTBEPKICHHUS.

BTopoii 1151610 M3yd4eHus reOMETPUM SIBIIIETCSI UCMOIBb30BAHUE €€ KaK MHCTPYMEHTA MPHU PEIICHUHU KaK MAaTEMAaTUYECKUX,
TaK W TPAKTHUYECKUX 3a7ad, BCTPEUAIONIUXCS B pealbHOM kKu3HU. OOydaromwuiics JOMKEH HAy4YUThCS OINPEeIeTUuTh
reOMETPUYECKYI0 (PUTYpY, OMUCATh CIOBAMU JAHHBIA YePTEXK WM PUCYHOK, HAWTHU IJIOMIAh 3€MEJIbHOTO y4acTKa, PacCYUTATh
HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOTO Kabelns wiu Tpedyemble pa3sMepbl rapaxa Jjis aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpAasi, BHIYUCIIUTENbHAS JIMHUS B U3YyYEHUHU reomeTpuu. [Ipu perennn 3a1a4 npakTUUYECKOro Xapakrepa 00yJaronuics yauTcs
CTPOUTh MAaTEMAaTHYECKHE MOJEIN PEaJbHbIX JKU3HEHHBIX CUTyalllil, MPOBOJIUTH BBIYMCIEHUS U OLICHUBATHh aJE€KBAaTHOCTH
MOJIYYEHHOTO pe3yibTara.

Kpaiine BaxHO TOAYEPKUBATH CBSI3U TEOMETPUU C APYTUMHU Y4EOHBIMHU MpeAMETaMu, MOTHBHPOBATH HMCIOJIB30BAThH
OTIpEJICIICHHS] TEOMETPUUECKUX (PUTYP U TOHSATHH, I€MOHCTPUPOBATh MPUMEHEHHE MOJYUYEHHBIX YMEHHUM B (DU3MKE U TEXHUKE.
Otu cBs3M HaumOolsiee SIPKO BHAHBI B Temax «Bektopsl», «TpUroHOMETpHYecKHe COOTHONICHHs», «MeToa KOOpAMHAT» U
«Teopema [Tudaropar.

VYueOnbiit kypc «l'eomeTpus» BKIIOYAET CISAYIONINE OCHOBHBIE pa3fenbl copepxkanus: «['eomerpudyeckue Qurypsl u ux
CBOWCTBay, «lM3mMepeHHne reoMEeTPUYECKUX BEIUYHUH», «JleKapTOBBI KOOPAMHATHI Ha IUIOCKOCTH», «Bektopb», «/IBuxkeHus
miockoctny, «IIpeobpazoBanus moT00OMS».

Ha u3yuenue yuebHoro kypca «l'eomerpus» oroautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezlel0), B 8 Kiacce —
68 yacoB (2 yaca B Hezent0), B 9 knacce — 68 yacoB (2 yaca B HEZIEIIO).

COIAEPKXAHUE OBYUEHUSA



7 KIIACC

Havanbable nmonsatus reoMmerpuu. Touka, npsMas, OTpe30K, jayd. Yros. Buabl yrios. BepTUKanbHblE U CMEXKHBIE YIJIBL.
buccekrpuca yrna. Jlomanas, MHOroyroiabHuk. [lapajienbHOCTb U NEPIEHAUKYIAPHOCTD IPSIMBIX.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepsl cCHMMETpUN B OKPY’KaOIIEM MHPE.

OcCHOBHBIE MOCTPOEHHUS C MOMOILBIO IIUPKYJIS U JUHEHKU. TpeyroasbHuk. BeicoTa, Meanana, OucceKkTpuca, uX CBOMCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUN TPEeYroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CaolicTBa U NMPU3HAKK paBHOOEIPEHHOIO TpeyroyibHUKA. [Ipr3Haku paBeHCTBA TPEYTrOIbHUKOB.

CBolicTBa 1 NMPU3HAKU MAPATIIENBHBIX NPAMBIX. CyMMa yrioB TPEYroJibHUKA. BHEIIHNWE yIibl TPEYTOJIbHUKA.

[IpssMoyTONBHBINA TpeyrosbHUK. CBONCTBO MEIHMAHBI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, MNPOBEIEHHOW K THIIOTEHY3E.
[Ipu3Haku paBeHCTBA NMPSAMOYTOJIBHBIX TPEYTOIBHUKOB. [IpAMOYTOIBHBIN TPEYrOJbHUK € yIJIoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa O OOJbIIEM yIje U
0oJbIIIeH CTOpOHE TpeyroJibHUKA. [leprieHIuKysp U HAKIOHHAS.

I'eomerprueckoe MecTo TOUEK. buccekTpuca yria u CEpeuHHbIN NEPIEHIAUKYIISIP K OTPE3KY KaK N€OMETPUUECKUE MECTa
TOYEK.

OKpy’>XHOCTb M KpYT, XOpJla U JuaMeTp, UX CBOKCTBA. B3auMHOE pacrosoKeHne OKpPYKHOCTH M NpsiMoi. KacarenbHas u
CEeKyIlast K OKpYKHOCTH. OKPY>KHOCTb, BIIMCaHHAs B yroyl. BiricanHas 1 ONKMCaHHAsi OKPY>KHOCTH TPEYrOJIbHUKA.

8 KUIIACC

Yerbipéxyronbauku. [lapamnenorpamMmm, €ero mpu3HakKM W CBOMCTBA. YacTHele cllyyad MapajjieiorpaMMOB
(MpAMOYTOTBHUK, pOMO, KBaJpar), UX MPHU3HAKU U CBOMCTBA. Tpamerusi, paBHOOOKas Tpamenus, €€ CBOMCTBA U TPHU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynsoenust meauansl. Llentpanbnas cummerpus. Teopema daneca n Teopema 0 NpONMOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKa.

[Tonobue TpeyronbHUKOB, KodhduimeHT nomodus. [lpusnaku momoOus TpeyroabHUKoB. [lpuMenenue momoOust mpu
pEelIeHNU MPAKTUYECKUX 3a/1au.

CpoiicTBa muiomanei reomerpudeckux QGuryp. @opmynbl uisl TUIOMAAN TPEYTroJbHUKA, TapajuiesiorpaMMa, pomba u
tpanenuu. OTHOIIEHHE IUTOIIaACH OT00HBIX QuUryp.

Boluncnenue miomiaaeil TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM Oymare.



Teopema ITugaropa. [Ipumenenue teopemsl [ludaropa npu penieHMN NpakTUYECKUX 3a7ad.

CuHyC, KOCHHYC, TAaHI'€HC OCTPOrO yria IpsAMOYTOJIbHOIO TpeyrojabHuKa. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
Tpuronomerpuueckue pynkuuu yrios B 30, 45 u 60°.

BrniicanHnble U LEHTpAJIbHBIE YIVIBI, YTOJ MEXAY KacaTeIbHON U XOPAOU. YTUIBI MEXIY XOpAaMHU U CEeKylMMU. Brincanueie
U OIMCAHHbIE YETHIPEXYTOJbHUKHU. B3auMHoe pacrnosioxkeHue JByx okpyxHocteil. Kacanue okpyxHocteil. O0mime kacarenbHble
K IByM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, kocunyc, Tanresc yrios ot 0 7o 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYJIIbI IPUBEAECHUS.

Pemienue tpeyroibHukoB. TeopeMa KOCMHYCOB U T€OpeMa CHUHYCOB. PellleHue MpakTUYEeCKUX 3aJad C MCIOJIb30BAaHUEM
TEOpPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [logoOre coOTBETCTBEHHBIX DJIEMEHTOB.

TeopemMa O MNpPOM3BENECHUU OTPE3KOB XOpJ, TEOPEMbI O MPOU3ZBEICHUU OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpare
KacCaTeJIbHOM.

Bekrop, mnuHa (MOAYyJb) BEKTOpAa, COHAIPABICHHBIE BEKTOPHI, IPOTHUBOIOJOKHO HAMNPABIEHHBIE BEKTOPBHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIMU HAJl BEKTOpaMH. PaziioxkeHne BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunartel BekTopa. CKalIsIpHOE MPOU3BEAECHNUE BEKTOPOB, IPUMEHEHUE JIJIs1 HAX0XKIECHUS JUIMH U YTJIO0B.

JlekapTOBbI KOOPJAUHATHI HA IUNIOCKOCTU. Y PABHEHUS NMPSIMOM U OKPY>KHOCTH B KOOpPJIMHATAX, [IEpECEUCHUE OKPYKHOCTEN U
npsAMbIX. MeTol KOOpAUHAT U €ro NPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJBHHUKHU. [[nuHA oOKpykHOCTH. ['pamycHas W paaumaHHas Mepa yria, BBIYUCIEHUE [JUH YT
OKpykHOCTeH. [lmomane kpyra, CEKTopa, CErMeHTa.

JIBMKEHUST TIJIOCKOCTH M BHYTPEHHHE CUMMETpUH (Guryp (dieMeHTapHble TpesicTaBieHus). [lapanienbHblii mepeHoc.
[ToBoporT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NPOI'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JInuHOCTHBIE Pe3yJbTAThI OCBOCHUS ITPOTPaMMbl Y4eOHOTO Kypca «l'eoMeTpus» XapaKTepHU3yIOTCs:

1) naTpuoTHYeCKOe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpPECa K MPOILIOMY W HACTOAIIEMY POCCHUICKOM MaTE€MaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHUSIM POCCHUMCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOM IIKOJBI, K HMCIIOJb30BAHUIO ITUX JOCTHKEHUU B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpajkIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN TpakJaHWHA M peaju3allii ero mpas, MPEeJCTaBICHUEM O MAaTeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHHH, MPOIEAYp TPa)KJaHCKOro oOIiecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXKJACHUIO dTUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JIOCTHKEHUU HAyKH,
OCO3HAHUEM BAKHOCTH MOPaJIbHO-3TUUECKHUX MPUHIUIIOB B JICSITEIbHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTHYECKUX 3a7a4 MATEeMaTUYECKOW HAMpaBJICHHOCTH, OCO3HAHUEM
BXHOCTH MaTeMaTHYECKOro OOpa3OBaHUS HA MPOTSIKEHWU BCEH KU3HM JJIA YCIENTHOW MpoQecCHOHATbHON JeATeTbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM M IOCTPOCHUEM HWHIWBHAYaJTbHOW TpaeKTOpUU OOpa3oBaHUSA U
KU3HEHHBIX IJIAHOB ¢ YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K DMOIIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMAaTHYECKUX OOBEKTOB, 3ajad, PpEIICHUH,
paccyXIeHUN, YMEHUIO BUJIETh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUS

OpHUEHTAIMEH B JICATEIHLHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX TPEJICTABICHUM OO0 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHS YEJIOBEKA, MPUPOABLI M OOIIECTBA, MOHMMAaHUEM MaTEMaTHYEeCKOW HayKH Kak cdepbl 4eIOBEUECKON IeATebHOCTH,
3TAanoB €€ pa3BUTHS M 3HAYUMOCTH JJI1 Pa3BUTUA UHUBWIM3ALWM, OBJIAJCHHEM S3bIKOM MAaTEMaTHKHM W MaTeMaTHYECKOU
KYJIbTYPOH KaK CPEJICTBOM ITO3HAHUS MHUPA, OBJIAJICHUEM ITPOCTEUIIMMHU HABBIKAMU HCCJIEIOBATEIBCKON JESITEIbHOCTH;

6) pusnueckoe BocniuTanue, GopMHUPOBaHHE KYJIbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0JI1AT OOy YHSI:

TOTOBHOCTBIO NMPUMEHSATh MaTEMAaTHYCCKHE 3HAHHMS B MHTEpPECax CBOETO 3JI0POBBS, BEJCHHUS 3I0POBOTO 00pa3a >KM3HU
(3mopoBoe  mHUTaHWE, COAJAHCHUPOBAHHBIM PEXXHM  3aHATHA W OTAbIXa, peryiaspHas (HU3WYecKas aKTUBHOCTB),
c(hopMHUPOBAaHHOCTHIO HAaBBIKAa pe(IICKCHH, MPU3HAHUEM CBOCTO MpaBa Ha OMMUOKY M TAKOTO e IIpaBa JPyroro 4ejIoBeKa;

7) 3K0JI0THYECKOe BOCITUTAHHUE:



OpUEHTAIlMEl HAa MPUMEHEHHWE MaTeMaTUUYECKUX 3HAHWM IS PEIICHHsS 3a/Jad B OOJACTH COXPAHHOCTH OKpY>Karomiei
Cpebl, TIIAHUPOBAHUS MOCTYNKOB U OIEHKH UX BO3MOYKHBIX TOCJIEACTBUMN sl OKPY>KAIOIIEH Cpelibl, OCO3HAHUEM I100aTbHOTO
XapaKTepa HKOJOTUUECKUX MPOOIeM U MyTel UX PEIICHHUS;

8) aganTanus K N3MEHSIIOIIHMCSl YCJIOBHSIM CONMAIBbHOI ¥ PUPOIHOMH Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3
MPAKTUYECKYIO JIESITEIILHOCTh, B TOM UHCJIE YMEHHUE YUUThCS Y APYTUX JIFOJEH, MPUOOpeTaTh B COBMECTHOM AESATEILHOCTH HOBBIC
3HAHUSI, HABBIKA U KOMIIETEHIIMM U3 OTBITA APYTUX;

HEO0OXOAUMOCTHIO B (hOPMUPOBAHUU HOBBIX 3HAHHH, B TOM 4YHUCie (POPMYIUPOBATH UJICH, TOHATHS, TUIOTE3bI 00 00bEKTAX
U SIBJICHUSAX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH JE(PUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIIaHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYal[MIO, BOCHPUHUMATH CTPECCOBYIO CHUTYAlMIO KaK BBI30B, TPEOYIOIIUNA
KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS W JeUCTBUS, (OPMYIHpPOBATH U OIEHUBATh PUCKU W TIOCIIEIACTBUS,
(bopMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE y4eOHbIE JeiicTBUS

ba3oBble JJoruueckue AeMCTBUS:

. BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MMPU3HAKA MATEMaTHYECKUX OOBEKTOB, MOHSITHH, OTHOMICHUH MEXTY
MOHATUAMH, (POPMYITUPOBATH OMPEICICHUs TTOHATUH, YCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KIacCU(HUKAIIUKM, OCHOBAHMS JIJIs
0000IIIeHNS B CpaBHEHUS, KPUTEPHUH MPOBOIUMOTO aHAJIN3a;

. BOCIIPUHUMATH, ()OPMYJIMPOBATH M MIPEOOPA30BBIBATh CYXKIACHUS: YTBEPAUTEIIBHBIC M OTPUIIATCIIBHBIC, ¢IMHUYIHBIC,
YaCTHbBIC U OOIIIHUE, YCIOBHBIE;

. BBISIBIIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHUBOpeYHs B (aKTax, JaHHBIX, HAOJIIOJICHUAX U
YTBEPKICHUSIX, TPEJIAraTh KPUTEPHUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUUIA;

. JeJIaTh  BBIBOABI C MCIIOJb30BAHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTUBHBIX YMO3AKJIOUYCHUH,
YMO3aKJIFOYEHUH 10 aHAJIOTUH;



. pa3bupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPXKICHUM (IpsiMble W OT MPOTHBHOIO), IPOBOAUTH
CaMOCTOSITEJIbHO HECJIOXKHBIE JOKA3aTeIbCTBA MaTEMaTHUYECKUX (PAKTOB, BBICTpPAMBATh apryMEHTAIUIO, PUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

. BbIOMpATh CIOCO0 perieHusl y4eOHOW 3ajauu (CpaBHMBATh HECKOJIbKO BAapUAHTOB pEILEHUS, BHIOMpaTh Haubosee
MOAXOAIINN C YUETOM CaMOCTOSTEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3zoBble ucciienoBaTeibcKue 1eHCTBUA:

. UCII0JIb30BaTh BOMPOCHI KAK UCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOMPOCHI, (PUKCUPYIOLIUE
OpOTUBOpEUHEe, MpOoOJIeMy, CaMOCTOSITEIbHO YCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

. IPOBOJIUTH TI0 CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIM SKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTO 00BEKTA, 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOIA;

. CaMOCTOATEILHO (pOopMyIHpOBaTh OOOOIIECHUS ¥ BBIBOABI 10 pe3yJibTaTaM IPOBEIEHHOTO HAOJIIOICHHUS,
UCCJICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJYyYECHHBIX PE3YJIHTATOB, BBIBOJAOB M 000 OIICHHIA,

. IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBHTaTh MPEJITOJIONKEHUS O €ro Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

. BBISIBJIATH HEOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIINH, JAHHBIX, HEOOXOAMMBIX JUIsI pEIICHUS 3a/1a4H;

. BBIOMPATh, aHAIM3UPOBATh, CHCTEMAaTU3MPOBATh W HHTEPIPETUPOBATH MH(DOPMAIMIO Pa3IMYHBIX BHIOB H (HOpM
IpeICTaBIICHUS;

. BBIOMpaTh (POpMy TpencTaBieHHUs WHOOPMAIMKA W WLTIOCTPUPOBATH pEIIaeMble 3a7add CXEMaMH, JHarpaMMaMH,
WHOU Tpadukoi 1 UX KOMOMHAITUSIMU,

. OIICHWBATh HAACKHOCTh HMHPOPMAIMKM TI0 KPUTEPHSM, TPEUIOKCHHBIM YYUTEIIeM WU CHOPMYIUPOBAHHBIM
CaMOCTOSTEIIBHO.

KomMmyHuKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiicTBUS:

. BOCIIPUHUMATh U (HOPMYTUPOBATH CYKICHHS B COOTBETCTBHMU C YCJIOBHSIMU M IENSMU OOIIEHUs, SICHO, TOYHO,

rPaMOTHO BBIPAXKaTh CBOK TOUKY 3PEHHUsI B YCTHBIX M NMHUCBMEHHBIX TE€KCTaX, 1aBaTh MOSICHEHUs IO XOAYy PELICHUs 3a/1auH,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YJIbTAT;

. B XOJ€ OOCYXIEeHHs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbI, MPOOJIEMBbl, peIIaeMOil 3aaaud,
BBICKA3bIBAaTh HJIEW, HALCJICHHBIE HA IIOMCK PELICHUS, COMOCTABIIATH CBOU CYXKICHHUS C CYXICHUSMH JPYTHUX YYaCTHHKOB
auanora, OOHapyKUBATh PA3IMYHNE U CXOJCTBO MO3UIINHN, B KOPPEKTHOU (popme (HopMyITUpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;



. MIPEACTABIATh PE3YNbTATHl PEUICHUS 3aa4M, SKCIIEPUMEHTA, MCCIIEOBaHUs, MPOEKTa, CAMOCTOATEIbHO BBHIOUPATH
(opMat BBICTYIIEHUS C YUETOM 3aJ1ay MPE3EHTAMN U OCOOCHHOCTEN ayIUTOPHH;

. MOHUMAaTh M MCIHOJb30BaTh NPEUMMYLIECTBA KOMAaHIHOM M WHAMBUAYAJbHOM paOOThl MPU pPEIIEHUH Y4EOHBIX
MaTeMaTUYeCcKUX 3a/1ay;

. OPUHUMATH L€Jb COBMECTHOM JESITENIbHOCTH, IJIAHUPOBATH OPTaHU3AI[MI0 COBMECTHON PabOThl, paclpeaeiaTh BUAbI
paboT, ToroBapuBaThCs, 00CYKAaTh MPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

. y4acTBOBAaTh B TPYIIOBBIX (QopMax padboThl (0OCYkIeHUs, OOMEH MHEHHUSIMH, MO3IOBbIE LITYpPMbl U JIpyTuUE),
BBITMOJHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM JIEUCTBUS C APYTMMHU WIEHAMH KOMaH/Ibl, OLIECHMBATh KAY€CTBO CBOETO
BKJIaJ]a B OOLIMI IPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMOICUCTBHS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

. CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEIICHUs 3aj]ayd (WJIM €ro 4YacTh), BHIOMpATh CIOCOO pEIICHHS C
y4€TOM HMEIOIIUXCS PEeCypCoOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4€TOM HOBO HH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

. BJIQJIETh CIIOCOOaMM CaMOTIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yabTaTa pelieHns MaTeMaTHYeCcKOl 3a1auu;

. IPEABUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTbH IPU PEUICHUU 3aJa4l, BHOCUTh KOPPEKTHUBBI B AEATEIbHOCTD
HA OCHOBE HOBBIX 00CTOSITEIILCTB, HAWACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

. OLICHMBATh COOTBETCTBUE pe3yJjbTaTa JEATEIbHOCTH IIOCTABICHHOW WEIH W YCIOBHUSM, OOBSCHATH MPUYUHBI

TOCTKEHUS WU HEJTOCTUKECHUS eI, HAXOAUTh OMHMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.
HPEAMETHBIE PE3YJIBTATDBI

K xoniry oOyuenus B 7 kiaacce o0ydaromuics MOTYyUUT CISAYIONNE MTPEIMETHBIE PE3YIbTATHI:
PacriozHaBaTh W3ydeHHbBIE T€OMETpUYECKUEe (DUTYpHI, ONPENETATh UX B3aUMHOE PACIIONIOKEHUE, M300paxaTh TE€OMETPHUUCCKHE

(GUTYpBI, BHITOIHITH YEPTEIKHU 10 YCIOBUIO 3a/1auu. MI3MepsATh TMHEHHbIE U YTIIOBBIC BEJIMYHUHBI. PemaTh 3a/1aun Ha BBIYM CIICHHE
JUIMH OTPE3KOB U BEJIMYMH YIJIOB.



Jenatb TpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEATIbHOM KU3HU, PA3MEPOB MPUPOIHBIX OOBEKTOB.
Pa3znuuaTh pazmepsl 3TUX 0OBEKTOB MO MOPSAAKY BEJIUUMHBI.

CtpouTth 4epTEKHU K FTEOMETPUUECKUM 3aa4aM.

[lonb30oBaThCs MpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIONb30BaTh NPHU3HAKKM M CBOWCTBA PaBHOOEIPEHHBIX
TPEYIrOJIbHUKOB IIpU PELICHUY 3aay.

IIpoBOAUTE JIOTHUECKHUE PACCYKIACHUS C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TEOPEM.

ITonp30BaTbCsd MNpPU3HAKAMU PABEHCTBA IIPSAMOYIOJIBHBIX TPEYTrOJbHUKOB, CBOWCTBOM MEIMaHbl, IPOBEAEHHOU K
TUIIOTEHY3€ MIPSMOYTOJIBHOIO TPEYTOJIbHUKA, B PELICHUN T€OMETPUUYECKUX 3aay.

Onpenensate mNapaJyIebHOCTh MPSAMBIX C MOMOILIBIO YIJIOB, KOTOpble o00pa3dyer ¢ HUMH cekymas. OnpenensiTh
[1apaJUIEIBbHOCTD IPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSAHUN OT TOYEK OJHOM MPAMOM 10 TOUYEK IPYTOU MPSIMOMU.

PemaTh 3a1aun Ha kieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHUS YIJIOB B TEOMETPUYECKHX 3a7adyax C
UCIIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJbHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NMpPHU MEPECEUEHUU ABYX
NapajuleIbHbIX IPSAMBIX CeKyller. PemaTrh npakTnyeckue 3a1a4i Ha HaX0XKJACHNUE YIJI0B.

BrnageTs noHATHEM T€OMETPUUECKOTO MECTa TOUEK. Y METh ONPEIEsATh OMCCEKTPUCY YIJIa U CEPEIUHHBIN NEPIEHIUKYJIISP
K OTPE3KYy KaK N€OMETPUYECKUE MECTa TOYECK.

@opMyIUpOBaTh ONpPEAEICHU OKPYKHOCTU MU Kpyra, XOpAbl U AUaMeTpa OKPYKHOCTH, IOJb30BATHCA UX CBOWCTBAMH.
YMeTb IPUMEHATH OTH CBOWCTBA IIPU PEIICHUU 3a/1a4.

Brnaners noHsATHEM ONUCAHHOW OKOJIO TPEYrOJIbHHKA OKPYKHOCTH, YMETh HaXxoAuTh €€ neHtp. [lonp3oBarbes dakramu o
TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHKA MEepeceKaloTcs B OAHOW TOUKE, U O TOM, YTO CEpeAMHHbIE NEPIEHIUKYJSAPBI K
CTOPOHAM TPEYIOJIbHHUKA IIEPECEKAIOTCS B OJHOM TOUKE.

Bnagers moHsiTHEM KacaTeNbHOW K OKPYKHOCTH, IOJB30BATHCS TEOPEMOW O MEPHEHAUKYJISIPHOCTH KacaTeIbHOM H
paguyca, IpOBEIEHHOIO K TOYKE KaCaHUs.

Ilonbp30BaThCsA MPOCTEHIIMMU F€OMETPUYECKUMHU HEPABEHCTBAMH, IIOHUMATh UX MPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE TEOMETPUUECKUE ITOCTPOCHUS C TOMOIIBIO IUPKYJIA U JINHEUKH.

K xoniy oOydenus B 8 kiacce o0ydaromuiicss TOTYyYUT CIEAYIONME TPEIMETHBIC PE3YIbTATHI:



Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HMX JJEMEHTHI, IOJI30BATHCS MX CBOMCTBAMU IPU PELICHHUU
r€OMETPUUECKUX 3a/1a4.

[IprMeHsATh CBOMCTBA TOUKHU NEPECEUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa Macc) B PELLIEHUH 3a/1ay.

Braners noHsATHEM CpeAHEN JIUMHUU TPEYTOJIbHUKA U TPANELUHU, IPUMEHATh UX CBOKWCTBA IIPU PELICHUH T'€OMETPUYECKUX
3agay. Ilonp3oBatecsa Teopemon daneca M TEOPEMOM O NPONOPLMUOHAIBHBIX OTPE3Kax, IMNPUMEHATb HUX Ui PELICHUs
MIPAKTUYECKUX 3a/1a4.

[IprMeHsATh TpU3HAKK MOJ00US TPEYTOJILHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonb3oBaTecst Teopemoit [ludaropa st perieHus reoMeTpUYECKUX U MpakTUYeckux 3aaad. CTpouTh MaTeMaTHYECKYIO
MOJIENIb B IPAKTUYECKUX 3a/1a4ax, CAMOCTOSITENBHO JI€JIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIUE JITUHBI.

Braners NOHATUAMHU CHHYCA, KOCUHYCA M TAHI'€HCA OCTPOro yria MpsIMOYTOJbHOIO TpeyrojbHHKa. [lonp30BaThCs 3TUMHU
HNOHATUSMM JUJI PEIIECHUS IPAKTUYECKHUX 3a7ad.

Boruncnars (pazauyHbIMA crioco0aMM) TUIOMIAAL TPEYTOAbHUKA M TUIOHMIAAM MHOTOYTOJIbHBIX (GUryp (mosb3ysch, rie
HEO0OX0IMMO, KaJIbKYISITOPOM). [I[pUuMEHATH MoydyeHHbIE YMEHHS B IPAKTUUYECKUX 3aa4ax.

Brnanerp NOHATHSMU BIHMCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCIOJb30BaTh TEOPEMbI O BIMCAHHBIX YIUIAX, YIiax MEXIY
XOpAaMH (CEKYIIMMHU) U yTJie MEeX]ly KacaTeIbHOW U XOPO0H MPHU PEIICHUH TeOMETPUYECKUX 3a/1a4.

BnageTs MOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA ONMCAHHOIO YETHIPEXYTOJIBHUKA IIPU PEILICHUU
3a/1ad.

IIpuMeHATh MOJy4YEHHBbIE 3HAHMS HA IMPAKTUKE — CTPOUTHh MATEMaTUYECKUE MOJENM I 3a4ad pPEAbHOM XU3HHU U
IPOBOJIUTH COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHUEM NOJ00Us M TPUTOHOMETPUHU (IMOJIB3YACh, TIe HEOOXOAMMO,
KUIBKYJIATOPOM).

K xoniry oOyuenus B 9 kiacce o0ydaromuiics TOTYyYUT CIEIYIONTUE IPEIMETHBIE Pe3yIbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (PYHKIIUUA OCTPHIX YIIIOB, HAXOAUThH C MX MOMOINBIO Pa3IMYHbIC 3JIEMEHTHI MPSIMOYTOJIBLHOTO
TPEYroJibHUKA («PELIEHUE MNPSIMOYTONbHBIX TPEYroJbHUKOB»). HaxomauTh (C MOMONIBIO KaJdbKYJATOpa) JJIUHBI U YTl JJIS
HETa0JIMYHBIX 3HAUCHUH.

[Tonp3oBaThCs popMysTaMu TIPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JUIsl HAXOXKICHUSI COOTHOIICHUH
MEX1Y TPUTOHOMETPUUYECKUMHU BETUUYNHAMMU.



Hcnons3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISl HAXOXJEHHUS PA3IUYHBIX 3JIEMEHTOB TPEYTroJIbHUKA («pelIeHHe
TPEYTrOJBLHUKOBY ), MPUMEHSTh UX MIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

Brnanerr mnonsTusiMu mnpeoOpa3oBaHUs MMOJ00MS, COOTBETCTBEHHBIX JJEMEHTOB TNoA00HBIX ¢uryp. Ilonap3oBaThes
CBOMCTBaMHU TMOJI00USI TPOU3BOIBHBIX (DUTYp, YMETh BBIUUCIATH JJIUHBI U HAXOJIWUTh YIJbl y MOAOOHBIX (uryp. [IpumeHsTsh
CBOMCTBa MOJI00MS B MPAKTUYECKUX 3a7a4aX. Y METh IPUBOJAUTH IPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

ITonb30BaThCsd TeOpeMaMH O TMPOU3BEACHUU OTPE3KOB XOpA, O MPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJpare
KacaTeJIbHOM.

[Tonp30BaThCsi BEKTOpaMHU, I[MOHUMATh HX TEOMETPUYECKUM U (DU3NYECKUN CMBICT, MPUMEHITh HX B PEIICHUH
r€OMETPUUECKUX U (U3ndecKuX 3a7ad. [[puMeHsTh cKansipHOE MPOU3BEICHUE BEKTOPOB JJIsl HAXOXK/ICHUSI JUIUH U YTJIOB.

ITonb30BaThCA METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUN T€OMETPUUYECKUX U MTPAKTUUYECKUX 3a7a4.

BiageTs nmoHATUSMU TPAaBUWJIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI YT OKPY>KHOCTH W PaJMaHHON MEphI
yTJia, YMETh BBIUUCIISTH IO b Kpyra v ero yactei. [[puMeHsTh MoJydeHHbIE YMEHUS B MPAKTUUYECKUX 3a/1a4ax.

HaxonuTh ocu (W11 LIEHTPBI) CHMMETPUH (PUTYP, TPUMEHSITh ABMKEHUSI TUIOCKOCTH B MIPOCTEHIINX CITydasiX.

[IprMeHATh MOJIyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKUE MOJECIU ISl 3ajay pPeaibHOM >KU3HU U
MIPOBOJIUTh COOTBETCTBYIOIIHWE BBIYUCIICHUS C TPUMEHEHHEM TMOJI00US W TPUTOHOMETPUYECKUX (PYHKIUH (IMOJB3YsCh, TIe

HEO0OXO0JIMMO, KaJIbKYJISTOPOM).
TEMATHUHYECKOE INTAHUPOBAHHUE

7 KIIACC
No HaunmenoBanue pa3aesioB U TEM IPOrPaMMBI KonuyecTBo wacoB DnekTpoHHbIe (IU(POBHIE) 00pa3o
/i Bcero  KonTposbHbBIE [TpakTryeckue pecypcChbl
padoThI padoThI
1 Tlpocreiinue reoMeTpuuecKue GUTyphl M UX CBOMCTBA. 14 BBemute 3HaueHue BBexute 3HaueHue [[bubmamoreka [JOK
H3MepeHne reoMeTpUISCKUX BETUUNH https://m.edsoo.ru/7f415e2e]]
2 TpeyroibHUKH 22 1 BBeuTe 3HadeHne |[[bubmmorexa [JOK
https://m.edsoo.ru/7f415e2¢]]
3 TlapamienbHbIe PSMbIC, CyMMa YTJIOB TPEYroJbHUKA 14 1 BBeuTe 3HadeHne [[bubmuorexa [JOK
https://m.edsoo.ru/7f415e2¢]]
4 OxpyxHOCTb U KpyT. ['eoMeTpudeckue mocTpoeHHs 14 1 BBezute 3HaYeHne [[bubnuoreka [{OK

https://m.edsoo.ru/7f415e2¢]]
S  IloBropenue, 00600IIEHNE 3HAHHIA 4 1 sBeaute 3Havenue [[bubnuorexa [{OK


https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

No HaumenoBanue pas3zesioB U TeM IPOrpaMMbl KonnuecTBo yacos DnekTpoHHbIe (IUpPOBHIE) 00pa30

/11 Bceero  KontponbsHbie [TpakTuyeckue pecypcesl
paboThI paboThI

https://m.edsoo.ru/7f415e2e]]

Jlo6GaBHUTBH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
8 KUIIACC
No HaunmenoBanue pazziennoB u TeM MPOrpaMMbl KonuuectBo yacos DJIEKTPOHHBIE
n/n Bcero KonrtponsHbie [pakTHyeckue (tidposbie)
paGoTHI paGoTHI o0pa3oBaTebHbIE
pecypchl

1 YerppéXyroibHUKN 12 1 BBequTe 3HaUeHUe [[bubnumoreka [JOK
https://m.edsoo.ru/7
f417e18]]

2 Teopema dDaieca 1 TeopeMa O IPOIOPIHOHATIBHBIX OTPE3KaXx, 15 1 BBeuTe 3HaueHNe [[ bubnumoreka [IOK

N0JJ00HBIE TPEYTOJIbHUKH https://m.edsoo.ru/7
f417e18]]

3 Ilnomans. HaxoxaeHue miomaaeii TpeyroJibHUKOB U MHOTOYTOJIbHBIX 14 1 BBeauTe 3HaUeHne [[bubnuoreka [JOK

¢buryp. [Tnomamu nogo0HBIX GUryp https://m.edsoo.ru/7
f417e18]]

4 Teopema [Iudaropa u Havyaga TPUTOHOMETPHH 10 1 BBeaute 3Havenue [[budanoreka [JOK
https://m.edsoo.ru/7
f417e18]]

5  Vrusl B OKpY>KHOCTH. BIIMCaHHBIE U OIMCAHHBIE YETHIPEXYTONbHUKK. 13 1 Beeaute 3HaucHue [[bubanoreka [JOK

KacarenbHbie k okpykHOCTH. Kacanue okpykHOCTEH https://m.edsoo.ru/7
f417e18]]

6  TloBTopenue, 0000IIEHNE 3HAHUI 4 1 BBequTe 3HaueHue [[bubnuoreka [JOK
https://m.edsoo.ru/7
f417e18]]

J106aBUTH CTPOKY
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https://m.edsoo.ru/7f417e18
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Ne HanmenoBanue pazzienoB v TeM MPOrpamMMbl KonuyectBo yacos DJIEKTPOHHBIE

wn Bcero KouTponbHbIE [IpakTuueckue (uudposbie)
paboTHI paGoTHI oOpasoBarenbHbIe
pecypchl
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O NPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* 'eometpus, 7-9 knaccel/ Atanacsin JI.C., Byryzos B.®., Kanomues C.b. u apyrue, AKiiionepHoe 0011eCTBO
«M3narenbctBO «IIpocBemienne»

['eometpusi: pabouast rerpans A 7, 8 u 9 kitaccoB 001eodpazoBarenbubix yupexaenuit/ JI.C. AtanacsH, B.®. byty3os,
10.A. I'ma3zkoB, N1.1. FOquna u np. Ilpoceemenue, 2023

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

Artanacsu JI.C. U3yuenue reometpuu B 7-9 Kitaccax: MeTouueckue pekoMenaanuu aist yuurens/JI.C. Atanacss u jp.-
M.: IIpocsemenue, 2023.
XKoxos B.1. Kaprouku mis npoBeeHUs] KOHTPOIBHBIX paboT. 'eomeTpust. 7-9 knacc/B.U.2Koxos, JI.b.Kpaiinepa.-M.:
MmuemosuHa, 2023.
3uB. b.I'. Jlunaktuueckue Marepuaisl mo reomerpuu 1st 7-9 kinaccos/b.I.3uB, B.M.Meiinep.-M.:IIpocsemenue, 2023
3uB b.I'. 3agaun k ypokam reometpun. 7-11 xi./b.I".3us.
Caspacoa, C.M. YnpaxxHeHus 110 TUTAHUMETPUHU Ha ToToBBIX YepTekax/C.M.CaBpacoBa, ['.A.SIcTtpeOuHenKuii. -
M.:IIpocsemienue, 2023.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmoreka [IOK



