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INOACHUTEJIBHAS 3AIIMCKA

I'eomeTpus Kak OAVH U3 OCHOBHBIX Pa3/eiiOB MIKOJbHOW MaTEMaTUKH, UMEIOIUI CBOEH
[EeNbI0 00eCreYnTh M3Y4YEeHHE CBOMCTB M pa3MepoB (Uryp, MX OTHOIICHUH W B3aMMHOE
pacrojoKeHUe, ONMUPAETCs Ha JIOTMYECKYI0, JO0Ka3aTelbHYIO JHMHUIO. LleHHOCTh u3yueHus
reOMETPUU Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs 3aKJIIOYaeTcss B TOM, 4YTO
0o0y4aroluiCs YYUTCS MPOBOJAUTH JOKA3aTENIbHbIE PACCYKACHHS, CTPOUTH JIOTHUECKHE
YMO3aKIIOUYEHHUS, I0KA3bIBATh UCTUHHBIC YTBEPKACHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
IPOBOAMTH  PACCY)KIEHUS «OT TPOTUBHOIO», OTJIMYaTh CBOMCTBA OT IPU3HAKOB,
dbopMynupoBaTh OOpaTHBIE YTBEPHKICHUS.

Bropoii nenbio n3ydeHust reOMeTpHUH SBJSIETCS] UCTIOIb30BaHUE €€ KaK MHCTPYMEHTa
IIPYU PELLIEHUU KaK MaTeMaTU4YECKUX, TaK U MPAKTHUYECKUX 3a/lay, BCTPEYAIOLUXCs B
peanbHOM ku3HU. OOyyaroumuiicss TOKEH HAYyYUTHCSl ONpPENETUTh T€OMETPUUYECKYIO
¢burypy, onucarb ClIOBaMM JAHHBIA 4epTEX WIM PUCYHOK, HAMTH IJIOMIA[b 3€MEIbHOI0
y4acTKa, paccuuTaTb HEOOXOAUMYIO JJIMHY OINTOBOJIOKOHHOTO KabOeyis uiu Tpedyembie
pa3Mepsl rapaxa JJjis aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpas, BbIUUCIUTEIbHASUIMHUS

B M3yuyeHUM  reoMerpuu. [lpm pemeHun  3amad  IPAKTHYECKOIO

XapakTepaoOyJarouuiics YUUTCS CTPOUTD MaTeMaTH4eCKHe

MOJIENIU  PEaNIbHBIX KU3HEHHBIXCUTYAIUH, MPOBOINUThH BEIYUCIICHHS U OIICHUBATD
aJIeKBaTHOCTH IOJIy4E€HHOT0 pe3ynbrata.KpaiiHe Ba)XKHO MOAUEPKUBATH CBSA3H T'€OMETPHH C
JIpYTMMH Y4eOHBIMH IpeaMeTaMH,
MOTHBHPOBATh  HCIIOJIb30BAaTh  OMNpPEACNCHUS TeOMEeTpUYecKux GUryp W  TIOHATHUH,
JEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUH B (U3UKE M TEXHUKE. DTH CBS3H
Haubosee ApKo BUAHBI B TeMax «Bektopb», «TpUroHOMeTpHUUecKre COOTHOILIEHUSY,
«Meton koopaunat» u «Teopema [Tudaropar.

VYueOuslii Kypc «['eoMeTpusi» BKIIOYAET CIECAYIOIINEe OCHOBHBIE pa3eibl COACPKaAHUS:
«I'eomeTpuueckre QUIypbl M HMX CBOMCTBa», «lI3mMepeHHe reoMeTpUUECKUX BEIUYUHY,
«/lexapTOoBBl ~KOOpAMHATBI Ha IJIOCKOCTH», «BekTopel», «J[BIKEHHS IUIOCKOCTH,
«[IpeobpazoBanus mogooUs».

Ha m3yuenme yueOHOro Kypca «l'eomerpusi» orBomutcs 204 gaca: B 7 kiacce — 68
yacoB (2 yaca B Henelno), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9 kiacce — 68 yacos(2
yaca B HEJIEINIO).

COAEPXAHUE OBYYEHMUSA
7 KJIACC

Haganbuble noHsaTus reomerpuu. Touka, mpsiMas, OTPE30K, Jdyd. YTOd. Buasl yrios.
BeprukanbHble U cMexHbIE yribl. buccektpuca yria. JlomaHas, MHOTOYTOJIbHHK.
[TapamienpHOCTh ¥ EPIEHANKYISIPHOCTD IPSIMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa oOceBOW cummeTpud. [Ipumepsl
CUMMETPHHU B OKPYKAIOILIEM MUDE.

OCHOBHBIE TOCTPOEHUS C IMOMOLIBIO IMPKYJIsd W JnHelku. TpeyronpHuk. Beicora,
MenaHa, OMCCEeKTpHCa, HX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHMM TpeyroabHUKHU. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa U NpU3HAKU paBHOOEAPEHHOTO TpeyroibHUKa. llpu3Haku paBeHCTBa
TPEYTrOJIbHHUKOB.
CBolicTBa M MpHU3HAKKW NapauIeNbHBIX MNpsAMbIX. CyMMa yIrjioB TpeyrojbHHKA.



BHenHue yrisl TpeyroibHUKA.

IIpsimoyronbHbIi TpeyronbHUK. CBONHCTBO MeAuaHbl IPSAMOYIOJIBHOI'O TPEYTOJIbHUKA,
npoBe€HHOW K runoreHy3e. Ilpu3Haku paBeHCTBa NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB.
[IpssMOYTOJIBHBIN TPEYroJbHUK C yrioMm B 30°.

HepaBeHcTBa B IeOMETpUHM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa O OOoJbIlIeM yIyie U OOJIbIIeH CTOPOHE TpeyrojbHuKa. [lepnenaukynsap u
HaKJIOHHAs.

I'eomeTprueckoe MeCTO TOYEK. buccekTprca yria u CepeIuHHBIN NEPHEHAUKYISAP K
OTpE3Ky KaK F€OMETPUYECKHE MECTa TOYEK.

OxkpyXHOCTb M Kpyr, XOpla W JAMAMETp, UX CBOWcCTBAa. B3ammHOe pacmnonoxeHue
OKpYXHOCTH U npsMoii. KacarenbHas u cexymas K okpyx’HocTu. OKpYXHOCTb, BIICAHHAsSI B
yroJ. BnimcanHas 1 onucaHHasi OKpYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

UYeteipéxyronbauky. [lapamnenorpamm, ero nmpu3Haku M CBoMcCTBAa. YacTHbIE ciyyau
napajuieorpaMMoB (IIPsIMOYTOJIbHUK, pOMO, KBaApar), UX MPHU3HAKH U CBOMCTBa. Tpamnerus,
paBHOOOKas Tparenus, e€ CBOMCTBa U mpu3Haku. [IpsmoyroiapHas Tpanenus.

Meron ynBoenust meauansl. LlenTpanbnas cummetpus. Teopema daneca u Teopemao
MPOTIOPITMOHANIBHBIX OTPE3KaxX.

CpenHue TMHUY TpEyroiabHUKa U Tpanenuu. LlenTp Macc TpeyrojibHUKA.

[Tomo6ue TpeyrodbHUKOB, KO3 duireHT noxoous. [IpusHaku mogo0ust TpeyroabHUKOB.
[MpumeHeHne moqo0us IPH PEIICHUN MPAKTUYECKUX 3aa4.

CgoiicTBa iomaaei reomerpuueckux ¢puryp. @opmysnsl JUIsl IIIOMAIN TPEYTOJIbHUKA,
napajuiesiorpamMma, pomoa u Tpanernun. OTHOIICHHE IIOMAACH MOT00HBIX QUTYD.

Beraucnienue miomazei TpeyroJbHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema Iludaropa. IIpumenenue teopems! Iludaropa npu permieHun npakTHUECKUX
3a/1ay.

CuHyc, KOCHUHYC, TaH['€HC OCTPOrO yIjia MpPSIMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIEeCTBO. TpuroHomerpuueckue ¢pynkimu yriaos B 30, 45 u 60°.

BnucanHble U LEHTpaIbHBIE YIUIBI, YTOJ MEXAY KACATEIBHOW U XOPAOU. YTUIBI MEXIY
XOpJaMu M CeKyllMMH. BrucaHHble M ONMCaHHBIE YETBIPEXYrOJIbHUKHU. B3auMHoe
pacroyio)keHHe ABYX OKpyxkHocTeil. Kacanume okpyxnocteil. OOmue KacaTelbHbIE K JABYM
OKPY>KHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TanreHc yriaoB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXK1eCTBO. DOPMYITBI TPUBEICHHS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB W TeopeMma CHHYcOB. PerieHue
NPaKTUYECKHX 33/1a4 C MCIIOJIb30BaHHEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeoGpa3zoBanue nonodus. [loqodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NpPOU3BENEHUM OTPE3KOB XOpHA, TEOPEMbl O IPOU3BEIEHHHM OTPE3KOB
CEKYILHX, TEOpeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOIynab) BEKTOpA, COHAIIPABICHHBIE BEKTOPHI, MPOTHUBOIOJIOXKHO
HaIpPAaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMU HaJ
BeKTOpaMH. Pa3znoxeHue BekTOopa IO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTsl
BekTopa. CkaJIipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE [T HaX0XKJCHHS JUIMH UYTJIOB.

JlexapToBbl KOOpIMHATBl Ha IUIOCKOCTH. YPaBHEHHS MPSIMOW M OKPYKHOCTH B
KOOpJMHATAaX, [IepeceYeHrne OKPYKHOCTEHN U MPsAMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.



[IpaBunpHbIE MHOTOYrOJbHUKH. [[nuHa okpyxHOcTH. ['pamycHas u paauaHHas Mmepa
yTIJIa, BBIYACIICHUE JJIMH IyT OKpYykHOCTel. [nomans kpyra, ceKTopa, CErMeHTa.

JIBuKeHHMsT TUIOCKOCTM M BHYTpEHHHUE cuMMeTpun  ¢uryp (dieMeHTapHbIe
npeactasieHus ). [lapamnensusiii neperoc. [loBopor.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOTI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUS»

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHHUS IporpaMmbl ydyeOHOro kypca «l'eomerpusi»
XapaKTepU3yrTCs:

* NaTPUOTHYECKOE BOCIIUTAHME:

IIPOSIBIEHUEM HMHTEpPeca K NPOIUIOMY M HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON
MaTEMaTUYECKOM IIKOJIBI, K HCIOJB30BAaHHUIO JTHX JNOCTI)KEHHH B [JPYIMX HAayKax H
NPUKIIAJHBIX cepax;

*  IPaXJAAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHMIO OOS3aHHOCTEH TpaXkJaHWHA W pean3alliid €ro Ipas,
IPEJCTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLIEAYP TPAKAAHCKOTO o0IIecTBa (HapuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CY)XJIEHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN
HayKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-ITHUYECKUXITPUHIIUIIOB B I€ATEIBHOCTH YUEHOTO;

* TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE y4aCTUE B PCLICHHUU IIPAKTUYECKHUX 3aJa4 MATEeMaTH4YECKOU
HalpaBI€HHOCTH, OCO3HAHUEM BAYKHOCTH MAaTEMAaTHYECKOro OOpa3oBaHMs Ha MPOTSKEHUU
BCEH KM3HM JJIS YCIEUIHON MpodecCHOHATBHON JIEATENIbHOCTH U pa3BUTHEM HEOOXOJIUMBIX
YMEHM, OCO3HAHHBIM BBIOOPOM M MOCTPOEHUEM HWHIMBUIYaTbHON TPAaeKTOPUH 0Opa30BaHUSA
Y J)KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

* 3CTEeTHYeCKOe BOCIIMTAHHE:

CIIOCOOHOCTHIO K 3MOILMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUSTHIO MaTeMaTHYECKHX
O0BEKTOB,  3ajay, peLIeHUH, pacCy)KIeHWH, YMEHHIO BHIETb MaTeMaTHYECKHUe
3aKOHOMEPHOCTHU B UCKYCCTBE;

* [EHHOCTH HAYYHOI'O NO3HAHMSA:

OpHUEHTAIMeN B 1eATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHs 4YeNOBEeKa, NPUPOABI M OOIIEeCTBA, MOHUMaHHEM
MaTeMaTHYeCKOll HayKu Kak chepbl YeIOBEYEeCKOH NeATeNbHOCTH, JTAaloB € pa3BUTHA U
3HaYUMOCTH  JUIsl  PAa3sBUTUS  LMBMIM3ALMM, OBJAJEHUEM S3BIKOM MAaTeMaTHUKUd U
MaTE€MaTUYECKOW KyJIbTypOM KakK CpEACTBOM IIO3HAHHUsS MHUPA, OBIAJECHUEM IPOCTEHIINMU
HAaBBIKAMM MCCJIEI0BATEIBCKON JEATEIBbHOCTH;

. (uznyeckoe BocnuTaHue, (POPMHPOBAHME KYJIbTYPbl 3A0pPOBbS W
IMOLHMOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHUECKUE 3HAHUSA B HHTEpecax CBOEro 310pOBbs,
BEJICHHUS 3/J0POBOT0 00pa3a KM3HHU (3710pOBOE MUTAHUE, COANIAHCUPOBAHHBIM PEKUM 3aHIATUN U
OTIbIXa, peryisipHas (u3nueckas aKTHUBHOCTh), C()OPMHUPOBAHHOCTBHIO HaBbIKa pediexcuu,
IPU3HAHUEM CBOETO MpaBa Ha OIMOKY M TAaKOT'O K€ IpaBa Jpyroro 4ejloBeKa;



* JKOJOrHYecKoe BOCIIMTAHHUE:

OpUEHTAIMEH Ha NMMPUMEHEHNE MAaTEMAaTUYCCKUX 3HAHWM ISl pEIICHUs 3a7a4 B 00JacTH
COXPAaHHOCTH OKpY’KaloIlel cpenbl, IJIaHUPOBAHMS IMOCTYINKOB M OLEHKH HX BO3MOXHBIX
MOCTIEACTBHMA JUISI OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TII00ABHOTO XapaKTepa dKOIOTHUSCKUX
poOJIeM U yTeH UX PeIIeHNs,;

* aJanTaunus K M3MEHSAIOUIUMCS YCJIOBUIM COIHAIBLHOI U MPUPOTHOH Cpe/Ibl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIIOBUSAX HEOMPEAECIEHHOCTH, OBBILLICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JESITCIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y
IpYTuX JIoJiel, mpuoOpeTaTb B COBMECTHOW JESTENIbHOCTH HOBBIE 3HAaHHWS, HAaBBIKH U
KOMIIETEHIIMH U3 OTIbITa IPYTUX;

HEOOXOUMOCTBbIO B (OPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4YHCIEe (QOPMYIHPOBATH
UeH, TOHSATHUS, TUIOTE3bl 00 OOBEKTax W SBJICHHUSIX, B TOM 4YHCIIE paHee HEM3BECTHBIX,
OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IUIAHHUPOBATH CBOE
pa3BuTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHHMATH CTPECCOBYIO
CUTYAIIMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATH NMPUHHUMAEMbIC PEIICHUS U
JeNCTBUS, GOPMYIUPOBATH U OLICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTeibHbIE YHUBEpPCAJIbHbIC y‘leﬁﬂble JelcTBUA

Ba3oBbie Jornueckue geiicTBuA:

¢* BBUBJEITb MW XApPAKTCPU30BATb CYHICCTBCHHLIC IIPU3HAKU MATCMATUYCCKUX

O0OBEKTOB, MOHATHH, OTHOUICHUH MEXKAY HMOHATHAMH, (HOpPMYyIHpPOBATh ONpEAETICHHUs
MOHSITUN, YCTAaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(PUKALUU, OCHOBAHUS IS
0000I1IeHUs U CPABHEHUS, KPUTEPHH ITPOBOIUMOTO aHAN3a;

*  BOCHIPUHHMMATh, GOPMYIHUPOBATH U NMPeOOPa30BHIBATh CY)KICHHS: YTBEPAUTEIbHBIC U
OTpHIaTeNbHbIE, €AMHUYHBIC, YACTHBIE U O0IINE, YCIOBHBIE;

* BBIABIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IPOTUBOPEUYUS B
(dakTax, JOaHHBIX, HAOJIONEHUSAX M YTBEPKACHUSX, IMpeularaTb KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNN;

* JIeN1aTh BBIBOJBI C HUCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, NEIYKTUBHBIX W MHAYKTHBHBIX
YMO3aKI4YCHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

* pa3bupaTh [JO0Ka3aTelbCTBA MATEeMATUYECKUX YTBEPXKIEHUHM (IpsiMble M OT
IIPOTUBHOI0), MPOBOAUTH CAMOCTOSATEIBHO HECIJIOKHBIE J10KA3aTeIbCTBA

MaTeMaTH4eCKHX (aKTOB, BHICTpPAUBATh APTYMEHTAIMIO, MPHUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

* BBIOWpaTh CHOCOO pelieHus y4deOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOA[IUI ¢ YU€TOM CaMOCTOSATEIHHO BBIICIEHHBIX
KpUTEPUEB).

Ba3oBbie uccienoBarenbckune AeiiCTBUA:

* JWCMONB30BaTh  BOMPOCHl  KAaK  HMCCIENOBATENBCKUA  MHCTPYMEHT  ITO3HAHUA,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npooemy,
CaMOCTOATENIFHO YCTaHABIMBaTh HCKOMOE W JaHHOE, (OpPMHUPOBATH THUIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIUI0, MHEHHE;



* MPOBOJUTH IO CAMOCTOATEIHHO COCTABJICHHOMY ILJIaHY HECJOXHBIM SKCIEPUMEHT,
HEOOJBIIIOE WCCIIeIOBAaHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEKTY COOOi;

*  CaMOCTOATENbHO (OPMYIHUPOBaTH OOOOIIEHHWS W BBIBOABI IO pe3yjbTaTaM
NPOBEIEHHOTO HAOIIOIEHUS, NCCIIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTD TOJTYYEHHBIX
pEe3yIbTaTOB, BHIBOJIOB M 0000IIICHUIA;

* POrHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE IIpolecca, a TakKe  BBIIBUIaTh
MIPE/IIOI0KEHHUS O €r0 PAa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nnopmanueii:

*  BBIIBIIATH HE/I0CTaTOYHOCTh U HU30BITOYHOCTH uHpOpMaLnH, JTAHHBIX,

*  BbIOUpATH, aHaM3UPOBATh, CHUCTEMaTH3UPOBATH U
HHTEPIIPETHPOBATHHH(OPMALIUIO PA3IMYHBIX BUIOB U (OPM NPEIICTABICHUS;

* BbIOUpath popMy mpeacTaBieHuss HHGOPMALIMK U WIUTIOCTPUPOBATH PellaeMble
3aJa9M CXEMaMH, TuarpaMMaMi, HHOU TpaMKoil M UX KOMOMHAIUSIMH,

* OLECHMBATh HAIE&KHOCTH MHGOPMAIMH MO KPUTEPHSIM, MPEIOKEHHBIM YIHTEIEM
WIn cOPMYJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBbIE YHHBepcaIbHble yueOHbIe AeiicTBUS:

* BOCHPUHHMMATh U (POPMYITHPOBATH CY)KICHUS B COOTBETCTBUU C YCIOBHSIMU U LEISIMH
o0IIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpaKaTb CBOIO TOYKY 3PEHUS B YCTHBIX M
MUCHbMEHHBIX  TEKCTax, JlaBaTh TOACHEHHWS 10 XOJAYy peHICHUS  3aJaud,
KOMMEHTHPOBATH MOJTy4YCHHBIN pe3yiIbTaT;

* B Xo0je 00CYXXICHHUS 3aJ]aBaTh BOMPOCHI IO CYIIECTBY 0OCYX/1aeMO TEMBI, TPOOIIEMBI,
pemaeMoi  3amaud, BBICKAa3bIBaTh WJCH, HAICICHHBIE Ha TIIOMCK PEIICHHUS,
CONOCTABIATH CBOM CYXKIEHHS C CYKICHHSAMH JPYIHX YYacTHHKOB JHAajora,
OOHapyKUBATh Pa3IMYNE U CXOJCTBO MO3ULUI, B KOPPEKTHOH popme hopMyarpoBaTh
pa3HOTIacHsl, CBOM BO3PaKEHMUS,

* MPEICTABIATH PE3YNIbTAThl PEIICHUS 3aauH, IKCIIEPUMEHTA, UCCIICTOBAHMUS, TIPOCKTA,
CaMOCTOSITEJIBHO BbIOMpaTh (pOopMaT BBICTYIUIEHHS € Y4ETOM 3aJay MPE3CHTALUU U
0c00EHHOCTEH ayUTOpuH;

* [OHMMAaTh W HCIIOJIB30BATh NMPEUMYIIECTBA KOMAHIHONW M MHIUBUAYAJIbHOW pabOTHI
IIPU PEUIeHNN Y4eOHBIX MaTeMAaTHYECKHX 3a/1a4;

* [pUHUMATh LE€JIb COBMECTHOM  JIEATENBHOCTH, IUIAHUPOBATh  OPraHU3ALMIO
COBMECTHON paboThl, pacnpenensiTh BUAbl pabOT, JOrOBapUBATHCS, OOCYXIATh
npolecc U pe3yabTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIIOJIEH;

* yyacTBOBaTh B TpYNIOBBIX (opmax paboTsl (00CykneHus, oOMEH MHEHHSIMHU,
MO3TOBBIC IITYPMBI U JIPYTHE), BHIIOJIHATH CBOIO YacTh PaOOTHI U KOOPAHMHHUPOBATH
CBOU JIEUCTBUS C APYIMMHU YJI€HAMU KOMAaH[bl, OLIEHUBATh Kaue€CTBO CBOErO BKJaJaB
00N MPOYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHHBepcaIbHble yueOHbIe 1elicTBUSA

Camoopranusanus:

° CaMOCTOATCIIBHO COCTABJIATH IUIAH, AJITOPUTM PCHICHUA 3adadn (I/IJ'II/I €ro I‘IEICTI:),

BBIOMpPATh CIOCOO pEeHIeHUS C YYETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C y4ETOM
HOBOH HH(pOpMAIHH.



CaMOKOHTPOJIb, SMOLUMOHAJIbHBIA HHTE/LJIEKT:

*  BJAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI MIPOIECCa U Pe3yJibTaTa pelieHus
MaTeMaTHYECKOH 3a1auu;

*  IPEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTE IIPHU PEIICHUH 3a4a4d, BHOCUTH
KOppeKTI/IBI)I B ACATCIBHOCTh HA OCHOBE HOBBIX O6CTO${TCJ'II)CTB, HaﬁﬂeHHBIX OHII/I60K,
BBISIBJICHHBIX TPYIHOCTEH;

b OLICHHNBATHL COOTBECTCTBHUEC pGSyJIBTaTa NCSATCIIBHOCTU HOCTaBHeHHOfI eI u yCJIOBI/IHM,
OOBSCHITh TMPUYUHBI JTOCTHIKCHHUS WJIM HEIOCTHKEHUS IIEHM, HaXOJHWTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATbBI

K koHily o0ydenus B_7 KJIACCE 00YYAIOMIMIC MONYYUT CIEAYIOLIME NPEIMETHBIE
pe3yNbTaThl:

Pacrio3naBaTh U3ydeHHBIE TeOMETpUYECKHe (UTYpHI, OMNpEeAeNsiTh HUX B3aUMHOE
pacIoJIOKEHUE, HU300pakaThb TeOMETPHUECKUE (DUTYPHI, BBITIOJHATH YEPTEHKH MO YCIOBHIO
3agaud. M3MepATh JUHEHHbIE W YIJIOBblEe BEIMYMHBI. PermaTth 3a7auu Ha BBIYUCIICHUE IJIMH
OTPE3KOB U BEJTUYHH YTJIOB.

JenaTth rpyOyro OLIEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYHH MPEIMETOB B PEalbHOM JKU3HHU,
pa3MepoB MPUPOIHBIX 00BbEKTOB. Paznuyare pazmepsl 3TUX 0OBEKTOB 10 HOPSAKY BETUUUHBI.

CTpOoHUTh 4epTEKN K TEOMETPUYECKUM 3a1a4aM.

ITonp30BaTbCs NMPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh IMPU3HAKH H
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOAUTE IOrMYECKHUE PACCYXKICHHUS C UCIIOIb30BAHUEM F€OMETPUUECKUX TEOPEM.

[lonb30BaTbCAd MpPU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB, CBOHCTBOM
MEIHWaHbl, TPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJbHOIO TPEYrOJIbHUKA, B PEUICHUH
r€OMETPUUYECKUX 3a/1au.

OnpenensaTs MapawielbHOCTh IPSIMBIX C IOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cekymas. OmnpenensTe NapajlieIbHOCTh MPSMBIX C TOMOIIBIO pPABEHCTBA PACCTOSHUNA OT
TOYEK OJTHOM MPSIMOM J10 TOUEK APYroi MpsMOM.

Pematp 3a1aun Ha KieT4aToit Oymare.

[IpoBOAWTH BHIYHCICHUS M HAXOIUTh YWCJIOBBIC W OYKBCHHBIC 3HAYCHHS YIJIOB B
F€OMETPUYECKUX  33Ja4aX C MCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYrOJBbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJOB, 0Opa30BaHHBIX MPHU IMEPECEUCHUHU JBYX MapajuIeIbHBIX
IPSMBIX CEKyIIeH. PemaTs npakTU4ecKue 3a1a4yi Ha HaXO0XKACHUE YIIIOB.

Brnaners moHsTHEM I€OMETPUYECKOTO0 MECTa TOYEK. YMETh ONpeeNiaTh OUCCEKTPHUCY
yIila U CepeIMHHBIA NEPIEHANKYIISAP K OTPE3KY KaK reOMETPUUYECKHUE MECTa TOUEK.

DOopMyJIHPOBATH ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AUaMeTpa OKPYKHOCTH,
M0JIb30BAThCS UX CBOMCTBAMH. ¥ METh IPUMEHSATh 3TH CBOMCTBA IIPHU PELICHUU 3a/1a4.

BnaneTs NOHATHEM ONMMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€
ueHTp. [lonb3oBarbest pakTaMu 0 TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS
B OJHOW TOYKE, U O TOM, YTO CEpPEIHWHHBbIE MEPIEHAMUKYISAPbl K CTOPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnanets mNOHATMEM KacaTeNbHOM K OKPYKHOCTH, IIOJB30BaThCsl TEOPEMOU O
NEepPHEHAUKYISIPHOCTH KacaTelIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUs.

[Tonb30BaThCA MPOCTEHIIMMH TE€OMETPHUUECKUMHU HEPABEHCTBAMH, IMOHUMATh UX
MPaKTUYECKUI CMBICIT.



HpOBOI[I/ITL OCHOBHBIC TCOMETPUUICCKHUE ITIOCTPOCHHUA C IOMOIIBIO HUPKYIIA U JIMHEUNKU.

K xonmy oOy4enus B_8 KJjacce oOydarolmuiicss MONyYuT CIEAYIOLUIUE IIPEAMETHBIE
pe3yNbTaThI:

Pacno3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS UX
CBOICTBaMHM MPH PEIICHUN T€OMETPUUYECKUX 3aad.

[IpuMeHATh CBOWCTBAa TOYKH MEPECEUeHUs] MeIuaH TPEyroibHHKa (IeHTpa Macc) B
pelIeHnH 3aa4.

Bnanerp mnoHsATMEM CpelHEH JMHUM TPEYTOJIBHMKA M Tpalelud, MNPUMEHSTh HX
CBOMCTBAa IIpUM pEIICHMM TreoMeTpudeckux 3aznad. [lomb3oBatbesa teopemoit daneca u
TEOPEMON O MPONOPLHOHAIBHBIX OTPE3KaxX, NMPUMEHATh MX ISl PELIeHHs NPaKTHUYECKUX
3a/1a4.

[TpumeHsTh IpU3HAKK TOA0OHS TPEYTOJILHUKOB B PEIICHUN F€OMETPUIECKHX 3a/1a4.

[Tonb3oBatbest Teopemoit [ludaropa ans pemieHuss reOMETPUUECKUX U MPAKTHUYECKHUX
3ana4y. CTpOUTh MaTeMaTUYECKYI0 MOJEIb B MIPAKTUUECKHUX 3a7a4ax, CAMOCTOATEIbHO JENATh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHNE JITTUHBI.

Bnaners NmoHATHSAMH cHHYCa, KOCMHYCAa M TAaHI'€HCA OCTPOro yrija MpsSMOYTOJbHOIO
TpeyrojbHuKa. [1o1b30BaThCsl 3ITUMU NOHATUSAMH U1 PELLIEHUS PAKTUYECKUX 3a1a4.

Bbruncnsate  (pa3nuuHpiMH  crioco0aMM) —IJIOLIAAb TPEYroJbHUKA U IJIOLIAAH
MHOTOYTOJIbHBIX  (pUryp (mosib3ysich, TJ€ HEOOXO0auMO, KaibKynaTtopoM). Ilpumensrs
MIOJIyYEHHBIE YMEHMSI B IPAKTUUECKUX 3a]1a4ax.

Bnanerp MOHATHSMU BIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, HUCIIOJIB30BATH TEOPEMBI O
BIIMCAHHBIX yIJIaxX, Yriax MeXIy XOpJIaMH (CeKyIUMMH) U yIile MEXAy KacaTeIbHOW U XOpIoi
IIPU PELLIEHUU T€OMETPUUECKUX 3a/1ay.

Brnanets nmoHsATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITH CBOMCTBA ONMMCAHHOTO
4eThIPEXYToJIbHUKA ITPH PELICHUH 3aau.

[IpuMeHATh NOTy4YEHHBIEC 3HAHUS HA NIPAKTUKE — CTPOUTh MaTEMATUYECKUE MOAEIHU ISt
3ajjad peajbHOM JKU3HU M IPOBOJAUTH COOTBETCTBYIOIIME BBIYMCICHHS C INPUMEHEHUEM
000U U TPUTOHOMETPUH (TI0JIB3YSCh, T/I€ HEO0O0XOAUMO, KaJIbKYISITOPOM).

K xonmy oOyuenus B_9 KJjacce oOydaroluiicss MONYYUT CIEAYIOLUIUE IIPEAMETHBIE
pe3yabTaThl:

3HaTb TPUTOHOMETPUYECKUE (PYHKIHMU OCTPBIX YIJIOB, HAXOAUTh C HUX IOMOIIBIO
pa3fIMyYHbIe AJIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHHKA («pEIIeHHE MPSIMOYTOJIbHBIX
TPEYrOJIBHUKOBY). HaXxoauTh (C OMOIIBIO KaNbKYJIATOPA) JUIMHBI M YTIIBI I HETAOJUYIHBIX
3HAUCHHH.

[Tons3oBaThcss  GopMynaMud TPUBEACHUS UM OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXIACCTBOM AJII HAXOXKIACHUSA COOTHOIJ_IGHI/Iﬁ MG)K,Hy TpI/II‘OHOMCTpI/I‘IGCKI/IMI/I BCIIMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJIs1 HAXOKJICHHS Pa3IMYHbIX 3JIEMEHTOB
TPEeYroJbHHUKA («pEelIeHHEe TPEYroJbHUKOBY»), TPUMEHATh WX MPHU PEHICHHH FT€OMETPHUECKHUX
3aaad.

BJ'IaILGTI) IIOHATUSIMHA npeo6pa3013aH1/Is[ HOI[O6I/I$[, COOTBECTCTBCHHBIX 3JICMCHTOB
nonobupix ¢uryp. Ilomp3oBaThCs cBoiMicTBaMH TOM00US TPOU3BONBHBIX (UTYP, YMETh
BBIYUCIIATh JUIMHBI ¥ HAaXOJIUTh YIJIBI Y MOAO0OHBIX ¢uryp. [IpumeHsTs cBOWCTBa momo0us B
MPaKTUYECKHX 3a/1adax. Y METh MPUBOIUTH TPUMEPHI TOJOOHBIX (DUTYP B OKPYKAIOIIIEM MHUPE.



[Tonb30BaThCs TEOpEMaMH O MPOU3BEACHUH OTPE3KOB XOPJ, O MIPOU3BEIEHUN OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeIIbHOM.

[Tonp30BaThCA BEKTOpaMH, MOHUMATh WX T'COMETPUYECKHH W (PU3MUECKHI CMBICI,
NPUMEHSTh MX B PEIICHUM T€OMETPHUYCCKMX M (pu3mueckux 3amad. [IpuMeHSTh CKalsipHOE
MIPOM3BEICHNE BEKTOPOB /ISl HAXOXKICHUS ITTUH U yTJIOB.

[Tonp30BaThCst METOJAOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHSATh €r0 B PEHICHUU
TEOMETPUYECKHUX U MPAKTUYECKUX 3a/1a4.

Brnagets MOHATHUSAMYU MPaBUIBHOTO MHOTOYTOJIBHUKA, ITTUHBI OKPY>KHOCTH, JUTHHBI TYTH
OKPY)KHOCTH W paJMaHHOW MEphl YIja, YMETh BBIYHMCIIATH IUIOMAJb KPyra M €ro 4acTeil.
[TpuMeHATh OTyYeHHBIC YMEHHS B TPAKTUYECKUX 3a/1a4yax.

Haxoauth ocu (WM IIEHTPHI) CAMMETPUU (DHUTYp, TPUMEHSTH JBMKCHHUS IUIOCKOCTH B
NPOCTEUIIHNX CITyJasiX.

[TpuMeHATh MOTy4YeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOICIH st
3a/la4 peabHOH KM3HU W TPOBOJUTH COOTBETCTBYIOIIWE BBIUYMCICHHS C TPHUMCHCHHUEM
no100Us U TPUTOHOMETPUUYECKUX (PYHKUNHN (TOIB3YSICh, 1€ HEOOXOIUMO, KATbKYISITOPOM).



TEMATHYECKOE IIJIAHUPOBAHMUE

7 KJACC
KoimuecTBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM uudgposbie
Ne i/t P Konrpoabubie | IIpakTuyeckue (mudpp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
[pocreiimme reomerpuyeckue GUTypsl 1
1 UX cBoMcTBa. 3MepeHne reOMeTpruIeCKuxX 14 bubmuorexa LIOK
https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6nmmorexa [IOK
2 Tpeyrosbrki 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannenpHble TpsIMbIE, CyMMa YIJIOB 14 1 bu6nuoreka LIOK
TPEYTrOJIbHUKA https://m.edsoo.ru/7f415e2e
OkpyXHOCTb U Kpyr. ['eomerpruueckue Bbubnuorexa [IOK
4 14 1
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6nmmoreka [IOK
> Tosropenrne, 0bodmerte snarnmii 4 ! https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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 KJIACC

KoJsnyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P KonTpoabnblie | IlpakTHueckue (i pp )
NMPorpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypcsl
n bubnmoreka [JOK
1 HerbipExyrombHitich 12 ! https://m.edsoo.ru/7f417e18
Teopema daseca u TeopeMa o Bu6 1IOK
nonroTeKa
MPOTMOPIMOHATILHBIX OTPE3KaX, MOA00HBIC
2 poriop P 15 ! https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKHU
[Inomane. Haxoxaenue miomanein
3 Tpe HIOJJIIBHI/IKOB u f/IHOFO onH:lejIx ¢bur 14 1 bubmmorexa [IOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUTyp
Teopema [Tudaropa u Hagana Bu6muotexa LIOK
4 10 1
TPUTOHOMETPHUH https.//m.edsoo.ru/7f417e18
VYriasl B OKpyKHOCTU. Brincanueie u
5 OIHMCAaHHBIE YETHIPEXYTOJbHUKH. 13 1 bu6nuorexa LIOK
Kacarenbnbie k okpyxkHOcTH. Kacanue https://m.edsoo0.ru/7f417e18
OKPY>KHOCTEHN
. bu6mmorexa [IOK
6 TosTopenne, 060dmenue snanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

Koan4yecTBo yacos JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrponbubie | IIpakTuueckue (ipp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 Tpuronometrpusi. TeopemMbl KOCHHYCOB U 16 1 but6mmoreka [IOK
cuHycoB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanne mogobusi. Metpuieckue 10 1 Bu6mmorexa [LIOK
COOTHOUIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6nunorexa [IOK
3 B 12 1
CKTOPH https://m.edsoo.ru/7f41al2c
4 JlekapToBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubamorexa [IOK
https://m.edsoo.ru/7f41al2c
[IpaBuibpHBIE MHOTOYTIOJIBHUKY. JJTMHA
bubmmoreka [IOK
> OKPYHOCTH H [LIIOMAAb KpyTa. 8 https://m.edsoo.ru/7f41al2c
BrluKcnenye nionaaei T '
but6mmoreka [IOK
0 JBIKCHHA TLIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
- [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AITUS - 5 Bu6muorexa [IOK
3HaHHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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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