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HOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX pAa3EJIOB IIKOJIBHOM MaTeMaTHKH,
UMEIOLINI CBOEH IeNbI0 00ECHeUnTh M3y4YeHHE CBOWCTB W Pa3MepoB (uUryp, HX
OTHOUIEHWHA MW  B3aMMHOE  pACIOJIOKEHUE, OMNHUPAETCs Ha  JOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. [[eHHOCTh M3y4eHHs] T€OMETPUM HAa YPOBHE OCHOBHOIO
o011ero o0pa3oBaHUs 3aKIOYAETCA B TOM, YTO OOYYAIOUIUICS YUUTCS NPOBOJIUTH
JIOKA3aTeJIbHBIE PACCYXKACHUS, CTPOUTD JIOTUYECKAE YMO3AKIIFOUCHHUs, TOKA3bIBATh
VICTUHHBIE YTBEP)KICHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOIUTH
pacCyXJI€eHHs «OT IIPOTHBHOIO», OTJIWYaThb CBOMCTBA OT IIPU3HAKOB,
(dopMyIMpoBaTh OOpaTHBIE YTBEPHKICHUSI.

BTopoili 1uenpt0 HM3y4eHHs] TE€OMETPHUM SABJSECTCS HCIOJB30BAaHUE €€ Kak
MHCTPYMEHTA NpPHU PEHICHUH KaK MaTEMaTHYECKHUX, TaK U MPAKTUYECKUX 3a]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOyvaromuiics [OKEH HayYUThCs
ONPENEIUTh F'€OMETPUUECKYIO (UTYpy, ONMUCATh CIOBAMU JAHHBIA YEPTEX WIU
PUCYHOK, HAalTH IJIOMIA/Ib 3€MEJIBHOIO y4acTKa, PACCUUTATh HEOOXOAUMYIO JUTUHY
ONTOBOJOKOHHOIO Ka0ens Wiu TpeOdyeMble pa3Mepbl rapaxa s aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpas, BBIYMCIIUTEIbHAS JIMHUAA B W3YYEHUU I'E€OMETPUU.
[Tpu pemennu 3aaay MPAKTUUECKOIO XapakTepa OOYy4YaroIMNCS YUHUTCS CTPOUTH
MaTE€MaTU4YeCKHEe MOJCIH PEAIbHBIX JKW3HEHHBIX CUTYyallMid, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBaTHOCTH ITIOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BakHO NOMUYEPKUBATH CBSA3M T'€OMETPUU C APYTUMHU Y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOJIB30BATh ONPEICTICHUS TEOMETPUUYECKUX QUTYD U
MOHATUH, JIEMOHCTPUPOBATH TNPUMEHEHHUE IMOJTYYEHHBIX yMEHUH B (QU3HKE U
TEXHUKE. OTU CBSI3M Haubosiee SpPKO BHIHBI B TeMax «BekTopb,
«Tpuronomerpuueckue CcooTHOIIEeHUs», «Meton koopauHar» u «Teopema
[Tudaropar.

VYuebnslii kKypc «l'eoMeTpusi» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3/Ieibl
conepxkanusi:  «l'eomerpuueckue Gpurypsl u ux cBorcTBay, «M3mepenue
F€OMETPUYECKUX  BEIUYMH», «JleKapTOBBI KOOpAMHATBI HA  IJIOCKOCTHY,
«Bektops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

Ha u3yuenue yue6Horo kypca «I" eomerpusi» orBoautcs 204 yaca: B 7 kiacce -
68 yacoB (2 yaca B HeJel0), B 8 kiacce - 68 yacoB (2 yaca B Hezento), B 9 kiacce -
68 yacoB (2 yaca B HEZIEINIO).



COLEPKXAHUE OBYYEHUSA TKJIIACC

HavansHble oHATHS reoMeTpun. Touka, mpsiMas, OTPE30K, JIyd. YTou. Buasl
yrioB. BepTukanbHple W CMexHbIE YyIubl. buccektpuca yrma. JloMmanas,
MHOTrOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunsbie Gurypsl. OCHOBHBIC CBOMCTBA 0ceBOM cumMeTpuu. [IpuMepsr
CUMMETPHH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHUSI C NOMOILIBIO LUPKYJA M JUHEHKH. TpeyronbHUK.
Bricota, Mennana, OuccekTpuca, ux CBOMCTBA.

PaBHOOEnpeHHBIE M  PAaBHOCTOPOHHUN  TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBolicTBa W TpPU3HAKKM PAaBHOOEIPEHHOIO TpeyrojibHHUKa. I[Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa M NPU3HAKY MTAPAJUIEIBHBIX NpAMbIX. CyMMa YIVIOB TpEyroJbHUKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyrosibHbIN  TpeyrojdpHUK. CBOMCTBO MeEIWaHbl MPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, IIPOBEAEHHOM K TUIIOTEHY3€. [Ipu3Haku paBeHCTBa IPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIBHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBencTtBa B reoMerpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa O OOJbIIeM yrie U OOJbUIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

I' eomerpuueckoe wmecTo TOYeK. buccekTpuca yrina W CEpEeIUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopJa W JAuamMeTp, HX cBoiicTBa. B3anmHoe
PaCIIONIOKEHUE OKPYXKHOCTU M mpsmou. KacarenbHas U cekylnas K OKPY>KHOCTH.
OKpy>XHOCTb, BIHMCaHHass B YroJ. BrnucaHHas H ONKMCAaHHAas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KJIACC

YereipéxyronpHuku. Ilapamnenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
cllyyau napajuieorpaMMoB (TIPSMOYTOJBHUK, POMO, KBaAparT), UX MNPU3HAKU U
cBoiictBa. Tpamemnusi, paBHOOOKas Tpameuusi, €€ CBOHCTBA M MPU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron ynBoenuss meauanbl. LleHtpanbHas cummerpus. Teopema Daseca u
TEOpPEMA O MPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuKa.

[TogoGue TpeyroapHukoB, Kodhdumment moaodus. Ilpusznaku momoous
TpPEYroJbHUKOB. [IpuMeHeHne moqo0ust mpy peleHny MPaKTUYECKUX 3a/1a4.

CpoiicTBa miomaneid reoMerpudeckux ¢uryp. Dopmynsl s TUIOMIAAA
TPEYroJIbHHKA, MapaiesorpamMma, pomOa u Tpaneuuu. OTHOIICHHE TUTOMIAACH



noA0OHBIX GUTYP.

BrrunciieHne miomanei TpeyroiabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemnieHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YIja MOpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpHTOHOMETpUYECKHe (QYHKIIUN
yrioB B 30, 45 u 60°.

BrincanHble 1 HEHTpAIBHBIE YTIIbI, YTOJ MEXK/y KACATEIIbHOU U XOPAOH. Y TJIbI
MEXAY XOpJIaMd M CEKylIMMH. BrHcCaHHBIE M ONMCAHHBIE YETBIPEXYTOJbHUKHU.
B3anMHoe pacmnonokeHrne AByX OKpykHocTed. Kacanme oxpyxHocTeit. OOmume
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmioB ot 0 go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbI IPUBEACHUS.

Pewenne tpeyrosiibHUKOB. TeopeMa KOCMHYCOB U T€OpeMa CUHYCOB. Pelienue
IIPAKTUYECKUX 3a/1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NIPOM3BENEHUH OTPE3KOB XOpA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBaApaTe KacaTeJIbHOM.

Bektop, mmmHa  (MOAYJb)  BEKTOpa,  COHAIPaBJICHHBbIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HANPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallMM HaJ BeKTOopaMH. PasmokeHue BekTopa 1O JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTOpa. CKalasipHOE NpPOW3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS JIUJIMH U YTJIOB.

JIlekapTOBBI KOOPJAUHATHI HA IUIOCKOCTU. Y PaBHEHUS MIPAMOM U OKPYKHOCTH B
KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEH W NPsMBbIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBusnibHBIE MHOTOYTOJIBHUKU. JITMHA OKpYKHOCTU. [ pagycHas u pagranHas
Mepa yria, BbIYHMCIEHHE JJIMH AYr OKpyKHocTed. Ilnomans Kpyra, cekropa,
CErMEHTA.

JIBUKEHUsI TUIOCKOCTM M BHYTPEHHUE CHUMMETpuH (uryp (3IeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

INJNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI



JInyHOCTHBIE Ppe3yabTaThl OCBOCHMS IpOrpaMMmbl yueOHoOro kypca «I
€OMETPUS XapaKTEPU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHNE:

OpOSIBICHUEM HMHTEpeca K MPOIIJIOMYy M HACTOSIIEMY pPOCCHICKOM
MaTEMaTUK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTWXKEHHUSIM  POCCHUMCKHUX
MaTEMaTUKOB U POCCUHCKON MAaTeMaTH4ECKOW MIKOJIbI, K HCIOJB30BAaHUIO ATHUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) TpPa:KIaHCKOEe U JYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00513aHHOCTEN TpaXKJaHUHA U PEeATM3aLMH €T0
npaB, TMPEACTABICHHEM O MaTeMaTHUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSA
pa3IMYHBIX CTPYKTYp, SIBJICHH, MPOLEAYp TPakJaHCKOTO OO0IIecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00CY X ACHUIO TUUYECKUX MTPOOJIEM, CBI3AHHBIX C
IIPaKTUYECKUM TNPUMEHEHUEM JOCTHKEHHHA HAyKH, OCO3HAHMEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBoe BoCIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PELIEHUM MPaKTUYECKUX 3a7ay
MaTE€MaTU4YECKOM HAIPABICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHMsI HA TMPOTSIKEHUU BCEH KHU3HU Ui YCHEIIHOW NpogecCHOHaIbHON
JEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HHJIMBHIYaTbHOU TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) rcTeTHYecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K HAMOIIMOHAJIBHOMY H  ACTETHYECKOMY  BOCIPHUSTHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PELICHUHM, PACCYKIECHUW, YMEHHUIO BHJIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTrO MO3HAHUS:

OpUEHTalMell B JIEATEJIBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YENIOBEKAa, MPUPOAbI U
oOmiecTBa, MOHMMaHUEM MaTeMaTUYeCKOM Hayku Kak cdepbl 4YeroBe4YeCcKon
NeSITEIbBHOCTH, 3TAanoB €€ pa3BUTHUS M 3HAUMMOCTH JJIsl Pa3BUTHUS LUBUIM3ALUHU,
OBJIAJICHUEM SI3IKOM MATEMAaTUKH U MAaTeMaTHYE€CKON KYJIbTYypOH Kak CpelCTBOM
NMO3HAHUS MHUpPA, OBJIAJICHUEM MPOCTEHIIMMHU HABBIKAMH HCCIEI0BATEIbCKON
NesATEeIbHOCTH;

6) ¢pusuueckoe BocnHTaHUE, (OPMHPOBaAHHME KYJIbTYPbI 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO TMPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBBS, BEACHHUA  30pPOBOTO  o0pa3a JKM3HM  (30pOBOE  MUTaHHE,
cOamaHCUpPOBAaHHBIA PEXKUM 3aHITHUA W OTHAbIXa, peEryjspHas Quzndeckas
aKTUBHOCTD), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO MpaBa



Ha OIIMOKY M TaKOTro K€ MpaBa JIPyroro 4eIoBeKa;

7) IKOJIOrMYecKoe BOCTIMTAHHE:

OpHUEHTAlMEN Ha IPUMEHEHUE MAaTEMaTUHIECKUX 3HAHUU JUISl PELICHUS 3a/1a4 B
00JIaCTH COXPaHHOCTU OKPY’KAIOIIEH Cpe/ibl, IJIAHUPOBAHUS MTOCTYIIKOB M OLIEHKH
UX BO3MOKHBIX MOCJIEJICTBUN JJII OKPY KaIOIIEH Cpelibl, 0CO3HAHUEM TJI00abHOTO
XapaKkTepa SKOJOTUYECKUX MPOOJIeM U MyTeH UX perieHus;

8) apanTanus K M3MEHSIOIUMCS YCJIOBHAM COLHMAJILHONW W MPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBHSX HEOINPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO ESITEIIbHOCTh, B TOM YHUCIIE
YMEHUE YUHUTHCS y JPYTUX JIOJEH, IPHUOOpPETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(GopMyIupOBaTh UAEHU, IOHATHS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHl COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYAIINIO, BOCHPUHUMATD
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIe pElIeHUuss W ACUCTBUSA, (QOPMYIMPOBATH U OLEHUBATH PUCKU U
HOCIIEACTBUS, (POPMHUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBblesiornueckue1eicTBUA:

* BBIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHbIE TPU3HAKK MAaTEMaTUUYECKUX
OOBEKTOB, MOHATHA, OTHOUIEHUH MEXIY HOHATHAMHU, (POpMYyIUpOBaTh
ONpEIENeHNs] TOHATUN, YCTAHABIMBATH CYIIECTBEHHBIN MTPU3HAK
Kiaccu(ukanyy, OCHOBaHUS Il OOOOIIEHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

* BOCIpUHUMATh, GOPMYIHPOBATH W  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHIIATENIbHbIE, €IWHUYHBIC, YacTHbIE W OOIIHe,
YCIIOBHBIE;

* BBIABISATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (aKkTax, JNaHHbBIX, HAONIOJCHUSIX U YTBEPKACHUSIX, NpeajiaraTb KpUTEpUu
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

* JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

* pa3dbuparh JOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUH (IpsMble U OT



IPOTUBHOTO), MPOBOIUTH CAMOCTOSITEIbHO HECIOKHBIE JI0KA3aTeIbhCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTpaWBaTh AapPTyMEHTAIWIO, IPUBOINTH
IPUMEPBI 1 KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHUS,
BBIOMpaTh CIOCOO pemieHuss ydeOHOM 3ajgauu  (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHUs, BBHIOMpATh HauOoJiee TMOAXOMANIMA C y4ETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUERB).

ba3oBblencciieioBare/ibCKueeHCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOIMPOCH, (PUKCUPYIOIIHNE MPOTUBOPEUHE, MPodIeMYy,
CaMOCTOSITENIFHO YCTaHABIMBATh HCKOMOE U IaHHOE, ((OPMUPOBATH TUIIOTESY,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJAUTH TIO CAMOCTOSITENIFHO COCTAaBICHHOMY IIJIaHy HECIIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHUE M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOTr0 00BbEKTA, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (HOpMYyJIHpOBaTh OOOOIIEHUSI U BBIBOJBI IO pe3yibTaTaMm
IPOBEAEHHOIO HAOJIOJIEHUS, MCCIEA0BaHUs, OLIEHUBATh JOCTOBEPHOCTD
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TAaKKE BbIIBUraTh
MIPE/IIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBEIIBIIATh HEJIOCTATOYHOCTh W HM30BITOYHOCTh HMH(POPMAIUH, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHMS 3a]1a4H;

BBEIOWPATh, AaHAJIM3UPOBAaTh, CHUCTEMATH3WPOBATh W HMHTEPIPETHUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BbIOMpaTh (opMy TpeAcTaBlieHUs UWHOOpPMAIMM H  WUIIOCTPUPOBATH
pelaemMbie  3a7a4dl  CXeMaMu, JuarpaMMaMH, HWHOW Trpadukod H uX
KOMOMHAIUSIMU;

OIICHMBATh HAA&KHOCTh HMHGOPMAIMK TI0 KPUTEPUSM, MPEII0KEHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKAaTHBHBbICYHHBEpPCAIbHbIEYyYeOHbICICICTBUA:

BOCIIPUHUMATh U POPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeIsIMHU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS MO XOJy peIICHHS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJIbTaT;

B XO7le 00CYXKJeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBbI,
npoOJieMbl, perraeMoi 3a/aud, BbICKA3bIBaTh UJEH, HalleJICHHbIE Ha TMOUCK
pELIEHNs, COTIOCTABIISITH CBOU CYXKJICHUS C CYKJICHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHApyXMBaTh PAa3INMYU€ W CXOACTBO MO3UIIMHA, B KOPPEKTHOU
dbopme GopMyIUpOBaTH PA3HOTIIACHS, CBOU BO3PAKECHHUS;



NPEJCTABIISITh PE3YNIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IIPOEKTa, CAMOCTOATEIHHO BBIOUpaTh (pOpMAT BHICTYIUICHHS C YIETOM 3a7ad
NPE3CHTAINN U 0COOCHHOCTEH ayIUTOPHUH;

MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHAWBHIYaTHLHON
paboTHI TIPH PENICHNN YYECOHBIX MaTEMaTHIECKHX 3a]1aY;

NPUHUMATH 11€Jh COBMECTHOH AESITEIHLHOCTH, TIAHHPOBATH OPTaHU3AIMIO
COBMECTHOW pabOThl, pacmpenensTh BHAB paboT, JOTrOBapHUBATHCH,
o0CYXXIIaTh MPOIIECC M PE3yJbTaT padOTHI, 0000MATh MHEHHSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CY)aeHUS, 0OMEH MHCHUSIMH,
MO3TOBBIC INTYpPMBI W JIPyTH€), BBIMOJHATH CBOIO YacTh pPabOTHI U
KOOPJIMHUPOBATh CBOM JCUCTBHS C IPYTMMH WICHAMH KOMaHbI, OIICHHBAThH
KauecTBO CBOEro BKJIaJa B  OOMUHA  TPOAYKT TIO  KPUTEPHUSM,
chOpMYIUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH, aJICOPUTM pPEIICHUs 3ajadu (UJIu €ro
4acTh), BBIOMpaATh CHOCOO pelieHus ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX  BO3MOKHOCTEW, apryMEHTHUPOBaTh U  KOPPEKTUPOBATH
BapUaAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINUHTEJJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3ybTaTa
peLIEeHNs MaTEMaTUIECKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH [P PELICHUM 3aJayH,
BHOCUTb KOPPEKTHBBI B JIE€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HaMJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTATA NEATEIBHOCTH MOCTABJICHHOW LEIU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKEHMSI WJIM HEJOCTHXKECHHS LIEJH,
HaXOAMTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 KkJjacce oOydYarolmMiCsS TMOJYYUT CIICAYIOIINE

MIPEAMETHBIE PE3YIBTATHI:

Pacmo3naBaTh u3yueHHBIE TEOMETpUYECKUE (UTYPBI, OMNPEACNATh UX

B3aMMHOE PACIIOJIOKEHUE, H300pakaTh TE€OMETpUYEeCKue (UTYpBI, BBITIOIHSATH
YEPTEKH MO YCIOBHUIO 3a7auu. I3MepATh JIMHEWHBIE U YTIIOBBIE BEIMUUHBI. PemaTh
3a71a4M HA BBIYKMCJIEHUE JUIMH OTPE3KOB U BEJIMYMH YTIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YTJOBBIX BEJIUYHH MPEIMETOB B



pealbHOM >KW3HHU, Pa3MEpPOB MPUPOAHBIX OO0BEKTOB. PaznmuuaTh pasmepsl ATHUX
0OBEKTOB T10 TOPSIIKY BETUUUHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30oBaThCs MOpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MIPU3HAKKA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOANTE JTOTMYECKUE PACCYKACHUS C HCMHOJIb30BAaHUEM T'€OMETPUUYECKHUX
TEOpEM.

[Tonmp30BaThCS NpPU3HAKAMUA PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOWMCTBOM MEJMAHBIL, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

OrnpenensiTe napaieabHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
C HAUMM cekymas. OnpenensaTe MapauieIbHOCTh MPAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JI0 TOUYEK APYTrOM MPSIMOU.

Pemrats 3amaun Ha KiieTyaTtoi Oymare.

[TpoBOANTH BEIYMCIICHUS M HAXOAUTh YUCIIOBBIC M OYKBEHHBIC 3HAYCHHUS YTJIOB
B T€OMETPHUUYECKHUX 3aJla4ax C HMCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30OBaHHBIX IIPH TIEPECEUCHUU ABYX
MapaJuIeIbHBIX MPAMBIX CEKYIIEH. Pemare mpakTHYeCKue 3aauyd Ha HaXOXKJICHUE
YTJIOB.

Bnagetp noHATHEM TEOMETPUUECKOTO MeECTa TOYEK. YMETh OIPEACHSITh
OMCCEKTPUCY yIjia U CEPEAUHHBIN MEPIEHANKYISAP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYECK.

DopMynUpOBaTh OMPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKPYKHOCTH, TOJIb30BATHCSA UX CBOMCTBAMHU. Y METh NPUMEHSATh 3T CBOMCTBA MPHU
pEIIEHNH 3a1a4.

Brnagers moHsATHMEM OIKMCAHHOM OKOJIO TPEYrOJbHUKA OKPY>XHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomp3oBaThcs akTamMd O TOM, YTO OHMCCEKTPHCHI YIJIOB
TPEYTrOJIbHUKA TIEPECEKAIOTCsI B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOYKE.

Brnanetr moHdaTHEM KacaTelbHOM K OKPY>KHOCTH, IOJIB30BAThCS TEOPEMOH O
MEePIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonb30BaThCA MPOCTEUIIUMHU T'€OMETPUUYECKUMHU HEPABEHCTBAMH, MTOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE TEOMETPHUUECKHUE MOCTPOCHUS C OMOUIBIO LIUPKYJIS U
JINHEUKH.

K xoHmy oOydeHuss B 8 kJjiacce o0OydYarONIUHCA TMOJYYUT CJETYIOLINE
MIPEIMETHBIE PE3YIIbTATHI:

Pacnio3zHaBaTe OCHOBHBIE BBl YETBIPEXYIOJIBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHM ITPU PEIIIEHUU TEOMETPUUECKHUX 3a/1a4.



[TpuMeHATh CBOMCTBA TOYKHM MEpPECEUYECHUs MEIUaH TPEeyrojbHUKa (LIeHTpa
Macc) B pEIICHUN 3ajay.

BianeTs noHATHEM CpEeNHEN JTMHUYU TPEYTOJIbHUKA U TPACL[UH, IPUMEHATD UX
CBOMCTBA IIPH PEIICHNN T'eOMeTpruUecKuX 3aaad. [lonp3oBarscs Teopemoi Paneca u
TEOpPEMON O TPONOPLHMOHAIBHBIX OTPE3Kax, NPUMEHATh HUX IS PEIICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh MpU3HAKY MTOJA00HS TPEYTOJIBHUKOB B PELICHUN F€OMETPUUECKUX
3a1ad.

[Tone3oBatbess Teopemoil Iludaropa st pemieHUS TEOMETPUUYECKUX U
paKkTUYECKUX 3a1a4. CTpOUTh MaTEMATUYECKYIO MOJIEIIb B TPAKTUYECKHX 3a]1a4yax,
CaMOCTOSITEIIBHO AENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brmanerp mnOHATHSAMM CHHYCAa, KOCHHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOIO TPEYroJibHUKA. [10ap30BaThCsl 3TUMM MOHATUSMHM ISl PEIIEHUS
IIPaKTUYECKUX 3a/]a4.

Bbruncnsate (pa3iavuHbIMM CIIOCOOAMM) IUIOIIAAb TPEYTOJIbHUKA U ILIOMIAIH
MHOTOYTOJIbHBIX ~ GuUryp (mosib3ysich, TJ€ HEOOXOAMMO, KaJbKyJIATOPOM).
[IpuMEHSATh MOyYEHHBIE YMEHUS B IPAKTUYECKUX 33/1a4ax.

Brmagets NMOHATUSAMH BIMCAaHHOTO M LEHTPAJIBHOIO YIJIA, HCIIOIb30BaTh
TEOPEMBbI O BIHMCAHHBIX YIJIAX, YIJIAX MEXAY XOpAaMH (CEKYIIMMHU) U YIIIe MEXIY
KacaTeJIbHOM M XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a/1a4.

Bianerp MOHATHEM ONMMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHSATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA NPU PELICHUH 3a/a4.

[IpuMeHsATh MOJy4YEHHbIE 3HAHUS HA MPAKTHKE - CTPOUTh MATEMATHYECKHE
MOJENH IS 33/1a49 PEAIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BEIYMCICHUS C
OPUMEHEHHEM TMOJO00US U TPUTOHOMETpUU (MONB3YyACh, TJe HEO0OXO0IUMO,
KaJIbKYJATOPOM).

K xoHiy oOyuenus B 9 KJjacce O0Oy4aromUWCA TMOTYYUT CICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKLUMU OCTPBIX YIJIOB, HAaXOAWUTh C UX
NOMOUIbIO Pa3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOIO TPEYrojJbHUKA («pelieHue
NPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonauTh (C MOMOIIBI0 KaTbKYJISATOPA) JIUHBI
Y YTJIbl JU1sl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs (opMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM [JI HAXO0XJICHUS COOTHOLUEHHM MEXAY TPUTOHOMETPUYECKUMHU
BEJTMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB ISl HAXOKJICHUS PA3IUYHBIX
AJIIEMEHTOB TPEYIOJIbHUKA («pPEIIEHUE TPEYroJbHUKOB»), NPUMEHATh HX MpHU
pelIeHNN TreOMETPUYECKHX 3a1ad.

Brnaznets nouatusMu npeoOpa3zoBaHus 0100MsI, COOTBETCTBEHHBIX JJIEMEHTOB



no100HbIX (uryp. Ilonp3oBaTbes cBOWCTBaMU MOAOOMS NPOU3BOJIBHBIX (QUIYD,
YMETh BBIUUCIATH JJUHBI U HAXOAWUTh YIJbl Y NMOoAO0OHBIX ¢uryp. Ilpumenars
CBOMCTBAa IMMOAOOMS B MPAKTUYECKUX 3aJadyax. YMETb IPHUBOIUTH NPUMEPHI
N0JI0OOHBIX (PUTYP B OKPY’KaIOILIEM MUDE.

[Tosnb30BaTECA TEOPEMaMH O IIPOU3BEICHUN OTPE3KOB XOpJ, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbCs BEKTOpaMHU, MOHUMATh WX TEOMETPUUYECKUU U (PU3NUECKHIt
CMBICJI, TPUMEHATh WX B PEHICHHMH TEeOMETPUUYECKHMX M (PU3NYECKUX 3ajad.
[IpuMeHsATh CKAJIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXOXKICHHUSI ITTUH U YTJIOB.

[Tonb30BaTHCA METOIOM KOOPAMHAT HA IVIOCKOCTH, IPUMEHSTh €r0 B PEILICHUN
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7aY.

Bnagete NOHATHSAMU TPaBUIBHOTO MHOTOYTOJIBHHUKA, IJIUHBI OKPY>KHOCTH,
JUIMHBI AYTH OKPY>KHOCTH W PaJWaHHON MEPHI YIJIa, YMETh BBIUYUCIATH IUIOLIA/b
Kpyra u ero yacrteil. [I[puMeHsaTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3aJadax.

Haxoguts ocu (MM LEHTPHI) CUMMETpPUM (UTYP, MPUMEHSTHh JBUKCHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJy4YEHHBIE 3HAHUS HA NPAKTHKE - CTPOUTh MATEMATHYECKHE
MOJEIIN JJIA 33]1a4 pealbHOW KU3HH U IPOBOJAUTH COOTBETCTBYIOLIUE BBIUYMCIICHUS C
IPUMEHEHUEM TMOA00UA W TPUTOHOMETPUYECKHX (QYHKIUH (MOJIB3YsCh, T
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHME 7TKJIACC

KoanuecTBo4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMePa3/1e/10B H Bceero KontpoabHbiepadoThI IMpakTH4ecknepadoThI (uudposbie)
n/n | TeMnmporpamMmbl o0pa3oBaTeibHbIEpeCyPChl
[Ipocreiimme reomerpudeckne GUTYPHI 1 bubaunoreka [JOK
WX CBOMCTBA. 14 1 https://m.edso0.ru/7 415
H3MepeHnercoMeTpUIeCKUX BETNIHH e2e
Toevro < 22 1 bubnunoreka IJOK
TOJIBHUKHN
peyren https://m.edso0.ru/7 415
[MapannensHBIC TPSIMbIEC, CYMMa YTJIOB 14 1 bubmnuoreka [JOK
TpeyroJbHIKa https://m.eds00.ru/7 f415
OKpy»XHOCTb 1 KpyT. ['eomeTpudeckue 14 1 bubmnuoreka [JOK
IOCTPOEHUS https://m.edso0.ru/7 f415
[ToBTOpeHue, 0000IICHUE3HAHU T 4 bubmmorexa TIOK
PEHHe, OBODII https://m.eds00.ru/7 f415
OBIIEE KOJIMYECTBO YACOB I10O 68 4 0
IMPOT'PAMME




8 KJIACC

KoanyecTBouacoB JIeKTPOHHBIE
Ne HaumeHOBaHHePa31e/I0B H Bcero KoutpoabHblepadoThI IIpakTHyecknepadoThI (uudposbie)
n/n TeMIPOrpaMMblI o0pa3oBaTe/ibHbIepecypchbl
YeThIpEXYTroIbHUKA 12 1 bubmmorexa HOK
httDs://m.edsoo.ru/7 f417e18
Teopema ®aneca u Teopema o bubmmorexa [IOK
HPONOPIUOHATLHBIX OTPE3KAX, 15 1 https://m.edsoo.ru/7
M0/JOOHBIE TPEYTOIHHUKN f417e18
Bu6nmoreka IJOK
ITnomans. Haxoxaenue miomanei 14 1 https://m.edsoo.ru/7
TPEYrOJbHUKOB M MHOTOYTOJBHBIX f417e18
¢uryp. [InomaaumnonoOHeIXHUryp
Teopema [Tudaropa u Hauana 10 Bbubnuorexa LIOK
TPUTOHOMETPHUH httDs://m.edsoo.ru/7 f417e18
VY1l B OKpYKHOCTH. BrivicanHble 1 Bbubnuorexa LIOK
OTHMCAaHHBIE YETHIPEXYT OJIbHUKH. 13 1 https://m.edsoo.ru/7
KacaTenbHble K OKpYKHOCTH. f417e18
Kacanue okpyxHOocTEN
[ToBTOpeHwue, 0000IICeHNE3HAHUT 4 bubmorexa LIOK
’ https://m.edsoo.ru/7
OBLIEE KOJIMYECTBO YACOB I10 68 4 0
[NPOI'PAMME




9 KJIACC

KoJinuecTBoO4acoB DNIeKTPOHHbIE

Ne HaumeHoBaHHepPa31e/I0B H Bcero KoHTposabHBIepadoThI IIpakTHYecknepadoThI (uudposwie)

n/n TEeMIIPOrpaMMbl o0pa3oBaTeibHbIEpecypChl
Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 Bub6mmoreka ITOK https
CHHYCOB. PerieHHeTpeyrobHUKOB ://m.edsoo.ru/7 f4lal2c
—— S M 10 1 bubmmoreka ITOK https

peoOpazoBanue nofaoous. MeTprudeckue -//m.edsoo.ru/7 f41a12c
COOTHOIICHHS B OKPYKHOCTH
Bextoph! 12 1 bubmmoreka ITOK https
://m.edsoo.ru/7 f41al2c
JlekapTOBBIKOOPIMHATHIHAIIIIOCKOCTH 9 Bubmmorexa LIOK https
://m.edsoo.ru/7 f4lal2c
IIpaBunbpHBIE MHOTOYTOIBHUKH. J[JIMHA . Butmorexa LIOK https
OKPYHOCTH 1 IIOMAAL KpyTa. ://m.edsoo.ru/7 f4lal2c
B pruncinenuemsionaaeit
JIBMOKEHUATIIIOCKOCTH 6 1 Brbmmorexa LIOK https
://m.edsoo.ru/7 f41al2c
[ToBTOpenwue, o6o0IeHNE, 7 bub6mmoreka ITOK https
CHCTEMATH3AIASI3HAHUAMN ://m.edsoo.ru/7 f41lal2c
OBILIEE KOJIMYECTBO YACOB I10 68 4 0
I[NPOI'PAMME
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