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MHNOACHUTEJIBHAS 3AIIMCKA

['eomeTpusa Kak OJMH M3 OCHOBHBIX Pa3/CiIOB IIKOJIBHOW MaT€MaTUKH, UMEIOIIHNI
CBOEH I1IeNbl0 00eCTeunTh M3y4YeHUE CBOWCTB M pa3MepoB (Uryp, MX OTHOIIECHUN U
B3aMMHOE PACIIOJI0KEHHE, ONIMPAECTCS Ha JIOTHYECKYIO, T0KA3aTEIbHYIO JIMHUIO. LleHHOCTh
M3Yy4YEHHs] TEOMETPUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs 3aKIIIOYAETCS B TOM,
yTO0 OOYy4Yaromuics YYUTCS TPOBOJAUTH JIOKa3aTeJIbHBIE pAaCCyXICHHS, CTPOUTH
JIOTMYECKUE YMO3AKIIOYEHUsI, JIOKA3bIBaTh HWCTUHHBIE YTBEPKICHUS M CTPOUTH
KOHTPOPUMEPBI K JIOKHBIM, MPOBOJUTH PACCYKICHHUS «OT MPOTUBHOIO», OTJIMYATh
CBOMCTBa OT MPU3HAKOB, (HOPMYIUPOBATH OOPATHBIC YTBEPKIACHHUS.

BTopoii 11e51610 U3yUeHHsI TEOMETPHUU ABJISIETCS UCTIOJIb30BAHUE €€ KAK MHCTPYMEHTA
MpU PELICHUU KaK MAaTEMaTHYEeCKHX, TaK WU MPAKTUYECKUX 3a/lady, BCTPEYAIOIIMXCS B
peanbHON ku3HU. OOydvaromMiicsi OJMKEH HAyYUThCS OINPEAESIUTh T€OMETPUUYECKYIO
¢burypy, onucarb CIOBaMH JaHHBIA YEPTEXK WIM PUCYHOK, HANTHU TJIOMIAb 3€MEIHHOTO
y4acTKa, paccuuTaTh HEOOXOJUMYIO JJIMHY ONTOBOJOKOHHOTO Kalenst uiu Tpebdyemble
pasMepbl rapaxka AJis aBTOMOOHWJS. DTOMY COOTBETCTBYET BTOpas, BBIUUCIUTEIbHAS
JVHUS B U3ydYeHUU reomeTpuu. [lpu pemreHnn 3amad MpPaKTUYECKOTO XapakTepa
oOydJaronuics y4uTcsl CTPOUTh MaTeMaTUYECKHE MOJCIH pPEalbHBIX >KU3HEHHBIX
CUTYyallMil, POBOJIUTH BBIUUCIICHUS U OLICHUBATh aJICKBATHOCTh MTOJTYUYEHHOTO pe3yibTara.

Kpaiine BaxHO MOAu€pKUBATh CBS3H T€OMETPUHU C APYTUMHU YUEOHBIMU MIPEAMETAMH,
MOTHBHUPOBATh HCIIOJIb30BATh OIpEAETICHUSI TeOMETpUYECKUX GUTyp | TOHSATHUH,
JI€MOHCTPUPOBATh MPUMEHEHUE MOJIYYEHHBIX YMEHUN B (DU3MKE U TEXHUKE. DTU CBS3U
Haubosee Spko BUIHBI B TeMax «BekrTopb», «TpUroHOMeTpuuecKHe COOTHOIICHHS,
«Meton koopaunat» u «Teopema ITudaropar.

VYyeOubiii kypc «l'eomeTpus» BKIIOYAET CJIEAYIOUIME OCHOBHBIE pa3ieibl
conepkanus: «['eomerpuueckue GUrypsl 1 UX CBOMCTBa», «VI3MepeHne reoMeTpuuecKux
BEIIMUUH», «JleKapTOBbl KOOpPAMHATBI Ha IUIOCKOCTH», «BekTopb», «/IBHkeHUs
iockocTuy, «IIpeobpazoBanust mogo0us».

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68
yacoB (2 yaca B HeJIeJNI0), B 8 Kitacce — 68 yacoB (2 yaca B Hezieno), B 9 kimacce — 68 yacos
(2 yaca B HeneIO).



COJAEPKXAHUE OBYYEHUA
7 KUIIACC

Hauanbneie nonstus reometpun. Touka, mpsiMasi, OTpe30K, Jy4. Yrou. Buael yrios.
BeprukaneHple n cmexHble yriael. buccekrpuca yria. JlomaHas, MHOTOYTOJbHUK.
[TapamienbHOCTh U NEPIIEHAUKYIIPHOCTD MPSMBIX.

Cummetpuunbie Qurypsl. OCHOBHBIE CBOWCTBa OCEeBOM cummerpuu. [Ipumepnr
CUMMETPHUH B OKPYXKAIOIEM MHpE.

OCHOBHBIE NTIOCTPOECHUS C IMMOMOUIBIO IIUPKYJIS U NUHEHKH. TpeyronapHuk. Beicora,
MearaHa, OucceKkTpuca, MX CBONCTBA.

PaBHOOGE1peHHBIN U PaBHOCTOPOHHUIN TpeyrolbHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa M NpU3HAKK PAaBHOOENPEHHOro TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpHU3HAKU NapauieabHbIX NpsMbIX. CyMma YIrjaoB TpEyrolbHUKA.
Bremnue yriel TpeyroiabHuKa.

[IpssmoyronpHbIii  TpeyroapHUK.  CBOHCTBO  MeAMaHbl  IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, MPOBEAEHHON K rumoreHy3e. [Ipu3Hakum paBeHCTBA MNPSMOYTOJIbHBIX
TPEYroNbHUKOB. [IpsIMOYTroJIbHBIN TPEYTONBHUK € yIJIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, Teopema 0 0oJIbLIeM yTIiie U Ooblleil cTopoHe TpeyroibHUKa. [lepnenaukymsp
Y HaKJIOHHAs.

I'eomeTrpuueckoe MecTo Touek. bruccekTpuca yria u cepelMHHBIN NEPIEHAUKYJIISP K
OTpE3Ky KaK T€OMETPUUYECKHUE MECTa TOUEK.

OKpy’KHOCTb M KpYyTI, XOpAa U AMAMETP, UX CBOMCTBA. B3auMHOE pacnosioxkeHue
OKpy»HOCTHU U nipsAaMoi. KacarenbHas 1 cexyas K OKpyKHOCTH. OKpY’KHOCTb, BIIUCAHHAS
B yroJ. BniricanHas 1 onucaHHasi OKpyKHOCTH TPEyTOJIbHHKA.

8 KVIACC

Yeroipéxyronpaukiu. [lapamnenorpamMm, ero npu3Haku U cBoKMcTBa. YacTHbIe Ciydyaun
napayjiesiorpaMMoB  (IPSIMOYTOJIBHUK, pOMO, KBaapar), WX NpPHU3HAKA M CBOMCTBA.
Tpamnenus, paBHoOoKas Tpanerus, e€ cBoicTBa U nmpu3Haku. [IpsiMmoyronpHas Tpamnenus.

Meron yaBoenust meauansl. Llentpanbnas cummerpusi. Teopema daneca u reopema
0 MPONOPLIMOHAIIBHBIX OTPE3KaX.

Cpennue TuHUM TpeyroibHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuKa.

[Tomobue TtpeyronbHUKOB, KO3QduiumeHt mnomodus. IlpusHaku momodus
TpeyroibHUKOB. [IpuMeHeHue noqo0us Mpy perieHn: MPaKTUYECKUX 3aad.

CpoiictBa miomajeii reoMmerpudeckux Quryp. Dopmynsl Ui TUIOMIAAA
TpEYroJibHUKA, apajiieniorpamma, pom6a u tpanernuu. OTHOIIEHHE TUIOIIaIeH OJOOHBIX
duryp.

Brruncnenne mionianei TpeyroJlbHUKOB M MHOTOYTOJIFHUKOB Ha KJIeT4aToi Oymare.



Teopema Iludaropa. Ilpumenenune Tteopemsl Ilugaropa npu peuieHun
MPaKTUYECKUX 3a/1ay.

CuHycC, KOCUHYC, TAHT€HC OCTPOTI'0 YIJIa IPSIMOYTOJIBHOIO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIeCTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BnucanHble ¥ LEHTpalbHbIE YIJIBI, YTOJI MEXAy KacaTellbHOM M XOpAOH. YTIb
MEX/1y XOpJAaMH U CEeKyIUMHU. BriricaHHble U ONKCaHHbIE YeThIPEXYTONbHUKH. B3anMHoe
pacroJyiokeHue IByX okpyxHocteil. Kacanue okpysxHocteit. OOmue kacatelbHbIe K JBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xkocunyc, Tanresc yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
ToxecTBO. DOpMyIIBI TPUBEICHNUS.

Pemienue TtpeyronbHukoB. Teopema KOCHMHYCOB M TE€OpeMa CHHYCOB. Permienne
MPAKTUYECKUX 33/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHY COB.

[IpeobpazoBanue nmogoous. [logobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mMpoOM3BEACHUU OTPE3KOB XOPJl, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB
CEKyLIUX, TEOpEMa O KBaJApaTe KacaTeIbHOMU.

Bekrop, nnuHa (Moayib) BEKTOpa, COHAIpaBICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaMpaBJICHHbIE BEKTOPHI, KOJUTMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIINU HAJT
BEKTOpaMH. PaznokeHue BEeKTOopa IO JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTbl
BekTOpa. CKaJIpHOE NMPOU3BEACHUE BEKTOPOB, MPUMEHEHUE JUISl HAXOXKICHUS UIMH U
YTJIOB.

JlekapToBbl KOOpPAMHATBHI Ha IJIOCKOCTU. YPAaBHEHUS NPSIMOM U OKPYXHOCTH B
KOOpJIMHATAX, IIEPECEYCHUE OKPYKHOCTeM M NpsAMbIX. MeToa KOOpIMHAT U €ro
IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKY. J[1TMHA OKpykHOCTH. ['pasycHas u paauanHas mepa
yTJla, BBIYUCIIEHUE JJIMH IyT OKpykHOcTel. [lnomans kpyra, ceKTopa, CErMEHTa.

JIBUKEHUST TUIOCKOCTH U BHYTPEHHUE CcUMMeTpuu Quryp (3reMeHTapHbIe
npeacrasieHus). [lapannensuerii mepenoc. [IoBopoT.



INJIAHUPYEMBIE PE3YJBTATBHBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS IIPOrpaMMbl y4eOHOTo Kypca «l'eoMeTpusi»
XapaKTEPUZYIOTCSA:

1) naTpuoTH4eckoe BOCIMTaHUE:

MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSIM POCCUHMCKHMX MATEMAaTUKOB M POCCHICKOM
MAaTEMaTHYE€CKOM IIKOJIbI, K HWCIOJb30BAHUIO 3TUX JOCTHKEHHUU B JAPYrUX HAyKax H
MPUKIAIHBIX cepax;

2) rpaskIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpaKJaHWHA W pPeasin3alliy ero IMpas,
MpeACTaBICHUEM O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUHW, TIPOLEAYp TpaxKAaHCKOro oOIiecTBa (HampuMmep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO OSTUYECKHX TPOOJIIEM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAayKH, OCO3HAHMEM BAXKHOCTH MOPAIbHO-ITUYECKUX
IPUHLUIIOB B I€ATEIBHOCTH YYEHOTO;

3) TPy10BO€e BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHE B pELICHWH NPAKTUYECKHX  3a]1a4
MaTE€MaTHUYECKOM  HANpaBJICHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTE€MAaTHYECKOro
oOpa3oBaHUsi Ha NPOTSHKEHUM BCEH IKU3HU I YCHEIHON mpodeccuoHalIbHON
NESTEIbHOCTH M pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
IOCTPOCHUEM HHAUBUAYAIbHONW TPACKTOPUU OOpa30BaHMSI U KUZHEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTHYECKOE BOCITUTAHHE:

CIOCOOHOCTBIO K DMOLMOHAIBHOMY M 3CTETHUYECKOMY  BOCHPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, peHIeHUH, pacCy>KICHHH, YMEHUIO BHJETh
MaTeMaTH4eCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTAIIMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPE/ICTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, IPUPOABI H 00IIECTBA, TOHUMaHUEM
MaTEMaTUYECKOW HAYKH KakK cepbl YEIOBEUECKOM NEATEIHHOCTH, STANOB €€ pa3BUTHS U
3HQUUMOCTH JJI1 PAa3BUTHS UMBWIM3ALMK, OBJAJCHUEM S3bIKOM MaTeMaTUKU U
MaTEMaTHYECKOM KyJIbTYpOH KaK CPEICTBOM NIO3HAHUS MHUPA, OBJIAJICHUEM NPOCTEUITUMHU
HaBBbIKAMH UCCIIEIOBATENBCKON IS TEIbHOCTH;

6) d¢usnyeckoe BocnuTaHMe, (opMHUpPOBaHHE KYJbTYPbI 3A0POBbS U
3MOIMOHAJIBHOI0 0JIATOMOJIYYMS:

FOTOBHOCTBIO IPUMEHATh MaTEMAaTUYECKUE 3HAHUSI B HHTEPECAX CBOETO 3/10POBbBS,
BEJIEHUSI 370pOBOro oOpasa KW3HU (370pOBOE MUTAHUE, COATAHCHUPOBAHHBIA PEKUM



3aHATHH U OTIbIXA, peryJisipHas (u3nuecKas akTUBHOCTD), C(OOPMHUPOBAHHOCTHIO HaBbIKa
pedexcuu, IpU3HaHUEM CBOETO IpaBa Ha OIKUOKY U TAKOTO K€ MpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIMTAHUE:

OpUEHTaluell Ha NPUMEHEHHE MAaTeMAaTHUYECKUX 3HAHMM s pelleHus 3ajady B
001acTH COXPAHHOCTU OKpY’Kalolled cpeibl, IIIAaHUPOBAHMS MOCTYNKOB M OLICHKH HX
BO3MOXHBIX TOCIIEICTBUMN JIIsl OKPYKAIOLIEH Cpeibl, 0OCO3HAHUEM IJ100aIbHOTO XapaKTepa
AKOJIOTMUYECKUX MPOOJIEM U MyTEH UX PElICHNUS;

8) ajanTanusi K U3MEHSIOIMMCS YCJIOBUSIM COLUATIBLHONW M IPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHUSIX HEOINpPEAEIEHHOCTH, MOBBIIICHUIO YPOBHSA
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO IESATENbHOCTh, B TOM YHCJIE YMEHHUE
YUUTBCSl y JPYTUX JoJel, mpuoOperaTh B COBMECTHOM AESITENbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHIMH U3 OIbITA APYTHUX;

HE0OXOIMMOCTBIO B ()OPMUPOBAHUU HOBBIX 3HAHMI, B TOM 4yucie (HOpMyIUpOBATH
UJeH, TOHATHS, TUIIOTE3bl 00 00BEKTaX M SBJIEHUSAX, B TOM YHCIIE paHee HEHM3BECTHBIX,
OCO3HaBaTh ACPUIMTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMED, KOPPEKTUPOBATh TIPUHUMAEMbIE PEIICHUS
U AecTBUS, POPMYIMPOBATh U OLEHUBATH PUCKH U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIe AelCTBUS

ba3oBble JJornueckne a1eicTBUS:

® BBUIBJIISITH M XapaKTEPU30BATh CYIIECTBEHHBIE TMPU3HAKK MaTEMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXAy TOHATUAMH, (HOPMYIHPOBATH
oTIpeieJICHUs TTOHATHUM, YCTaHABINBATh CYIIECTBCHHBIN MPU3HAK KIIaCCU(PUKAIIHH,
OCHOBaHUSA Il 0000IIEHNS U CPAaBHECHHSI, KPUTEPUH MPOBOJUMOTO aHAIN3a;

® BOCHPHHHUMATh, POPMYITHPOBATH U MPEOOPA30BBIBATE CYKICHUS: YTBEPAUTEIbHBIC
¥ OTPHUIIATEIIbHBIC, EUHUYHBIC, YACTHBIE U 00IIHe, YCIOBHBIC,

® BBUIBJISITH MAaT€MaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHUBOpPEYHUS B
(akTax, MaHHBIX, HAONIOACHUSAX W YTBEPKICHHAX, MpeajaaraTb KPUTECPUH IS
BBISBJICHUSI 3aKOHOMEPHOCTEH ¥ TPOTUBOPEUHI;

e JefaTh BBIBOJBI C MCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUYEHUM, YMO3AKJIIOUEHUM 110 aHAJIOTHUH;

e pa3bupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYECKHX YTBEPXKICHUU (TIpsAMBIE W OT
MPOTUBHOTO), TPOBOAUTHL  CAMOCTOSITEILHO  HECJOXHBIE  JIOKa3aTeIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BBICTpAWBaTh apryMEHTAIUIO, TIPUBOJUTH IIPUMEPHI U
KOHTPIPUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;



BBIOMpATh CHOCO0 pelleHuss yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoJjiee MOAXONAIUA C YYETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble HCCJIEA0BATC/IbCKHE HeﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEN0BATENbCKUNA HHCTPYMEHT IIO3HAHUSA,
¢bopMynupoBaTh  BONPOCH,  (DUKCUPYIOUIME  MPOTHUBOpEYHE,  Mpoliemy,
CaMOCTOSITEIbHO YCTaHAaBIMBaTh MCKOMOE U JaHHOE, (pOpMHUpPOBATH TUIOTE3Y,
apryMEeHTHpPOBATh CBOIO MO3UIUIO, MHEHUE;

MIPOBOJUTH 110 CAMOCTOSITENIbHO COCTABJICHHOMY IJIaHY HECJIOKHBIN 3KCIIEPUMEHT,
HeOOJbIIOE HCCIEA0BAHNE MO YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOI;

CaMOCTOSITENbHO (OpPMYyIUpPOBaTH OOOOIIEHHUS W BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIENOBaHUSA, OLEHUBaTh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000LIEHUH;

IPOrHO3MPOBAaTh BO3MOXHOE pa3BUTHE IIpoliecca, a TakkKe BBIJIIBUTaTh
IPEIMOJIOKEHUSI O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmueii:

BBISIBJIAITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh  WHGOpPMAIUHU, JIaHHBIX,
HEOOXOAMMBIX IS PEIICHUS 3a]1a4H;

BbIOWpaTh,  aHAJU3UPOBAaTh, CUCTEMATU3UPOBATh U  UHTEPIPETHPOBATH
UHGOPMALIUIO PA3TUYHBIX BUIOB U (POPM MpeCTaBICHUS;

BbIOHMpaTh (opMy TIpelcTaBiIeHUs WHGOPMALMK W WUIIOCTPUPOBATH pellaeMble
3a/layy cCXeMaMHu, AruarpaMmmamu, HHOU rpadukoil 1 UX KOMOUHALIUAMY;
OLICHMBATh HAJEKHOCTh MH(GOPMALIUU TIO KPUTEPUSIM, MPEIOKEHHBIM YUUTEIIeM
Wi cOpMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KomMmyHuKaTUBHbIE YHHBepcajibHbIe Y4eOHbIe JeiiCTBHS:

BOCIPUHUMATh U (POPMYIIUPOBAThH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSMU U
HEeJSIMH  OOIIEHHS], SICHO, TOYHO, I'PAaMOTHO BBIPaXXaThb CBOIO TOUYKY 3pEHHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHUS IO XOAY PEIICHUS 3aJauH,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3yJIbTar;

B xoJile OOCyXJEHHUs 3a/laBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOU TeMbl,
npoOJieMbl, perraeMol 3aJadyd, BBICKA3bIBATh HJICU, HAIICJICHHbIE HA TOUCK
pEeUIeHusl, COMOCTABIIATh CBOM CYXACHHUS C CYXICHUSMHU JAPYTHMX YYaCTHHUKOB
Jranora, oOHapyKMBaTh pa3lindle W CXOACTBO MO3UIUHN, B KOPPEKTHOU (opme
(dbopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKECHHUS,

NPEACTABIATh pEe3yJbTaThl PEHICHUS 3aJaud, SKCIEPUMEHTa, MCCIEIO0BaAHUS,
NPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C y4E€TOM 3aaady
Ipe3eHTAIH U 0COOEHHOCTEH ayAUTOPHH;

NOHUMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM W HWHAWBUAYaJIbHOU
paboTHI MIPU PEIICHUN YUYSOHBIX MATEMATHUECKUX 337144,



® [IpUHUMATh LEJIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBAThb OpPraHU3aLUIO
COBMECTHOM palOThI, pachpenensiTb BHUIBI paboT, JOTOBAapUBATHCS, OOCYKIATh
MpOIIECC U Pe3yJIbTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKUX JIIOJICH;

® y4YacTBOBAaTh B TIPYIIOBBIX (opMax paboThl (0OCyXkIeHUsA, OOMEH MHEHUSIMH,
MO3TOBbIE LITYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YaCTh pPa0OTHl U KOOPAMHUPOBATH
CBOM JICMCTBUS C IPYTUMH WIEHAMU KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIa1a
B O0WUH NOPOAYKT MO KpUTEpUsM, C(HOPMYIMPOBAHHBIM YYaCTHUKaAMHU
B3aNMOJIEVICTBHUA.

PeryasiTuBHbIC YHUBEPCAJbHbIE y4eOHbIE AeHCTBHS

Camoopranmszanmus:
® CaMOCTOATEIBHO COCTAaBJIAThH IUIAH, AITOPUTM pelIeHHs 3a7aud (WIM ero 4acTh),
BBIOMpATh CHOCOO pelleHHs C YYETOM HMMEIOUIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MO)XHOCTEH, apryMEHTHUPOBAaTb M KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C
y4€TOM HOBOM MH(pOpPMAIIHH.
CaMOKOHTPOJ1b, SMOLMOHAJIBbHbIH HHTEJJICKT:
e BIAJCTh CMOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJS TMpoliecca W pe3yibTara
peuIeHnss MaTeEMaTUYECKOM 3a/1auu;
® IIPEABUAETH TPYIHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIPHU DPEIICHHUU 3aJayH,
BHOCUTb KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIeHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;
® OILICHMBaTb COOTBETCTBUE pe3yjbTaTa MACATEIBHOCTH IIOCTABICHHOW LEIU H
YCIIOBUSIM, OOBSICHATh IPUUYUHBI TOCTHKEHUS WM HEJOCTHIKEHUS LI, HAaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenust B 7 kijacce oOydarOmUics MOJYYUT CIEAYIONINE MPeAMETHBIE
pe3yabTaThI:

PacrioznaBath W3y4eHHBIE T€OMETPUYECKHE (DHUTypBI, OMpENeNiaTh UX B3aHUMHOE
pacnojiokeHue, n300pakaTb reOMeTpUIECKe (PUTYPBI, BBIIOIHITH YEPTEKHU 10 YCIOBUIO
3amauu. MI3MepsATh TUHENHbIE U YTJIOBBIE BEIMUMHBIL. PemiaTs 3a1aun Ha BRIYUCICHUE JJIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Hlenatp rpyOyr0 OIICHKY JTUHEHHBIX W YIJIOBBIX BEIIMYMH MPEIMETOB B pealbHOU
KHU3HU, pa3MEepPOB MPUPOIHBIX 00BEKTOB. Paznuyarh pazMepsl STHX 0OBEKTOB IO MOPSJIKY
BEJINYMHBI.

CtpouTh 4epTeKHU K TEOMETPUUECKUM 33/1a4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a/1a4.

[IpoBOUTS JIOTMYECKUE PACCYKACHUS C UCTIOJIb30BAHUEM F€OMETPUUECKUX TEOPEM.



[Tonp30BaThCA NpU3HAKAMU PABEHCTBA NIPSMOYTOJIBHBIX TPEYTOJILHUKOB, CBOCTBOM
MEJIMaHbl, NMPOBEAEHHONW K THIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYIrOJbHHKA, B PEIICHHUU
T€OMETPUUYECKHUX 3a1ad.

OnpenensaTe NapayiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢
HAMH cekymas. OrmnpenensaTs NapauleIbHOCTh MPAMBIX € I[OMOIIBIO PaBEHCTBA
PAcCTOSHUNA OT TOYEK OJTHOM IPSIMOM 10 TOYEK APYrOW MPSIMOM.

Pematp 3amaun Ha kieTyatoi Oymare.

[IpoBOIUTE BBIYUCIECHUS] U HAXOAWUTh YHUCIOBBbIE M OYKBEHHBIC 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX 3aJadyax C MCHOJIB30BAHUEM CYMMBI YIVIOB TpPEYTOJIbHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB yTIjI0B, 00pa30BaHHBIX IPH MEPECEUEHUH ABYX MapalieIbHbIX
MPSAMBIX CEKyIlel. PemaTe npakTrnyeckue 3ajaui Ha HaXOKJACHUE YTIIOB.

Biamerp noOHATMEM TE€OMETPUYECKOIO MeECTa TOYEK. YMEThb OINpENeNsTh
OMCCEKTpHUCY yria U CepeIUHHBIA NMEePHEeHANKYJIISAP K OTPE3KY Kak FTeOMETpUYECKUE MecTa
TOYEK.

@opMyIupOBaTh ONPEACICHUS OKPYKHOCTM W Kpyra, XOpAbl U JuaMmerpa
OKPY’KHOCTH, IIOJIb30BAaThCSl MX CBOMCTBaMH. YMEThb NPUMEHSATH 3TH CBOWMCTBA IIPHU
pelIeHnn 3a/1a4.

Buiianets noHsATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh HAXOAUTh
e€¢ uentp. [lomb3oBaThcs (pakTamMum O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEIMHHBIE NIEPIEHANKYJISIPEI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCSA B OJHON TOUKE.

Brnagers NOHATHEM KacaTEIbHOM K OKPYJKHOCTH, IIOJb30BaThCA TEOPEMOM O
NEPIECHIUKYISIPHOCTH KacaTeJIbHOM U panyca, IPOBEAEHHOTO K TOYKE KaCaHU.

ITonp30BaThCs NMPOCTEUIINMU T€OMETPUYECKUMU HEPABEHCTBAMM, IOHMMATh HUX
IPAKTUYECKUI CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUUYECKHE IIOCTPOCHHMS C IOMOIIBI LHUPKYJIS MU
JINHENKU.

K koniy o0yuenus B 8 kJjacce oOydaromuiics MOJIy4UuT CIAEAYIOIINE IPEIMETHbIE
pE3yNbTATHI:

PacriozHaBaTh OCHOBHBIE BHUJIBI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, I10JIb30BaTHCS
UX CBOMCTBaMHU IIPU PELLICHUU T€OMETPUUECKUX 3aau.

[IpuMeHsATh CBOWMCTBA TOUKH MEpPECEUCHHs] MEIMaH TPEyrojbHUKa (LIEHTpa Macc) B
pEILICHUH 3a/1ay.

Bragers moHsATHEM CpelHEH JIMHUM TPEyroJbHUKA W TpaleluH, NPUMEHATh UX
CBOICTBA IpU PEIIEHUH reoMeTpuueckux 3anad. Ilomp3oBarbea Teopemoint daneca u
TEOPEMOM O NMPONOPLUMOHAIBHBIX OTPE3KaX, MPUMEHTh UX I PEIICHUSA IIPAKTHYECKUX
3azay.

[TpuMeHsATh NpU3HAKK OJ00HS TPEYTOJIHHUKOB B PEIIEHUH T€OMETPUUYECKUX 3aj1au.

[Tonb3oBaThest TeopeMoit [Tudaropa mist pemeHus: reOMeTPUIECKUX U TPAKTUIECKUX
3aga4y. CTpOUTh MAaTEMAaTUYECKYK0 MOJEIb B IPAKTHYECKHX 3ajadax, CAMOCTOSITEIBHO
JIEJIaTh 4YePTEK U HAXOAUTH COOTBETCTBYIOIIUE JIIUHBI.

Buianers noHsaTHAMM CHHYCA, KOCHHYCA M TAHI'€HCA OCTPOrO yrja IpsAMOYIOJIbHOIO
TpeyroabHuKa. 1101630BaThCs STUMH OHATUAMU AJIs PELIEHUS IPAKTUYECKUX 3aa4.



Beruucasate (paznuyHbIMM  crioco0aMM) IUIOHIA[h TPEYTrOJIbHUKA M IUIOMIATN
MHOTOYTOJIbHBIX (uryp (mosib3ysich, e HEOOXOAMMO, KaJIbKyisTopoMm). [IpuMeHsTh
MOJTyYEHHBIC YMEHUS B MPAKTUYECKUX 3a/1auax.

Branets NOHATUSAMU BIIMCAHHOTO M LIEHTPAIBHOIO YIUIA, UCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX yriaX, YIJIax MEXIY XOpJAaMH (CEeKyIIMMH) M yIiie MEXIy KacaTeIbHOU U
XOpAOH IpH pEelIeHNH T€OMETPUYECKUX 3aa4.

Brnaners moHATHEM ONMCAaHHOTO YETHIPEXYTONbHUKA, TPUMEHSITH CBOMCTBA
OMMCAHHOI'0 YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHsITh MOTyYeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE MOJICTH
U1 3371a4 peabHOU KU3HHU U TPOBOJUTH COOTBETCTBYIOILIME BHIYMCIEHUS C IPUMEHEHUEM
0100Msl U TPUTOHOMETPUH (TIOTB3YSACH, I'/Ie HEOOXOUMO, KaIbKYJIATOPOM).

K xoniy oOyuenus B 9 ki1acce oOydaroniuiics MOJTYYUT CICAYIONIUE MPEIMETHBIE
PE3yNbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX TMOMOIIBIO
pa3jIuyYHbIE SJIEMEHTHI MPSAMOYTOJBHOTO TPEYroiabHUKA («pElIeHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxomuTe (¢ NOMOIIBIO KalbKyJIsATOpA) JUIMHBI W YIJBL IS
HETaOIMYHBIX 3HAYCHUH.

[Tonws3oBathcsi GopmylaMu TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JUISI  HAXOXJEHUS COOTHOIIEHWH MEXAy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHMHYCOB JUISl HAaXOXICHUS PA3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pELIeHUEe TPEYroJbHUKOBY»), MPUMEHSATh UX MPU PEIICHUU
T€OMETPUUYECKHUX 3a]ad.

Brnagers moHsTHAMH TpeoOpa3oBaHUS MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilomp3oBarbest cBoicTBaMHM MOI00MS MPOU3BOIBHBIX (UTYP, YMETh
BBIUUCIIATH JUIMHBI U HAXOAMUTD YTIIbI Y MOA0OHBIX Guryp. [IpuMensars cBoiicTBa moaoous
B IIPAKTUYECKHUX 3aa4aX. Y METh MPUBOAUTH MPUMEPHI OJOOHBIX (PUTYp B OKpyKAIOLIEM
MUDE.

[Tonp30BaThCsl TeOpeMaMU O NPOU3BEACHUU OTPE3KOB XOpHA, O IPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCSl BEKTOpAaMU, MOHUMATh WX TE€OMETPUUECKUN M (DU3UUECKHU CMBICT,
MPUMEHSTH UX B PEIICHUU F€OMETPUIECKUX U Pu3ndYecKuX 3a1ad. [[puMeHsITh cKatsipHoe
MIPOU3BEICHUE BEKTOPOB JJI1 HAXOXKACHUS JJIUH U YIJIOB.

[Tonp30BaThCs METOAOM KOOpPAMHAT HA IJIOCKOCTH, MPUMEHSTh €ro B PEUICHUU
T€OMETPUUECKUX U MPAKTUUECKUX 3a]1ay.

Bnaners NoHATUSIMU MPaBUIBHOTO MHOTOYTOJbHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
IYyTW OKPYKHOCTU W PaJMaHHOM Mepbl yrjia, YMETh BBIUMUCIATH IUIONIAAb KPyra M €ro
yactell. [I[puMeHaTh noaydYeHHbIe YMEHHUS B TPAKTUUECKUX 3a7a4dax.

HaxomuThk ocu (M1 IEHTPHI) CUMMETPUU (DUTYDP, TPUMEHSTH JIBHXKEHUS TIIOCKOCTH
B IIPOCTEMIINX CIyYasiX.

[IpuMeHsITh MOTyYEHHbIEC 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEeMaTUYECKUE MOJEIHU
JUISL 3a]1a4 peaibHOM dKU3HU U MPOBOAUTH COOTBETCTBYIOIINE BEIYMCIICHUS C MPUMEHEHUEM



nofoouss W TPUTOHOMETPUYECKUMX  (QYHKUMKA  (IONb3ysCh, TIll€  HEOOXOAUMO,
KaJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jiesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
ITpocreiimme reomeTpudeckue GUTYPHI U
P . P uryp bubmmoreka [{OK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCINYUH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJI0OB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyxHOCTh U Kpyr. ['eomeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPEHHE, 0DODINCHIE SHAHE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpYKHOCTH. BriricanHbie
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB H TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bu6mmoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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