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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EeJOB IIKOJILHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOUIEHWI M B3aUMHOE pPACIOJIOKEHHE, ONHUPAECTCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccy X JeHus «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA OT NPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKIeHus. Ocoboe 3HaueHUe JoKa3zarelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCA MCIIOJBb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MaTeMaTHYECKHX, TaK U MPAKTUIECKUX 3aJa4, BCTPEUAIOUTNXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAUTH
IUIOIIaJlb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst uin TpeOyeMmble pa3Mmepbl rapaxka Juisi aBTOMOOMIISL.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU TC€OMETPHH.
[Tpu pemieHny 3amad MPAKTHYECKOTO XapakTepa OO0y4arolIUiicsl YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEATbHBIX IKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBATDH JIEKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO 00ydaromuecs: He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllIecTBYIOIIME TEMbI MPOrpaMmMbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHMsI, TOMOTAIOIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TIPU PEIICHUU TPAKTHUECKUX
3azay.

CornacHo yueOHOMY TIuUlaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOJnEHHBIN
yaeOHbIl Kypc «['eoMeTpus», KOTOPbIN BKIIFOYAET CICIYIOIINE OCHOBHBIC Pa3/eibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpYyXHOCTHY,
«YeTtbipéxyronbHukny, «Ilogoduey», «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takke «Meton koopauHaty», «BekTops», «IIpeobpazoBanust MIOCKOCTI.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uacos: B 7
kiacce — 102 yaca (3 yaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Hezienio), B
9 knacce — 102 gaca (3 yaca B HEJIEIIO).



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeJIbCTBE, ONPEICICHUN.

B3anmHOE pacronokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune Benu4YuH — YIVIOB.
BeprukanbHble U cMeXHBIE YIUIbl. [lapasienbHble U NEPIIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[ninHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O PpaBEHCTBE QUIYp, HUX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI I ©3MEPEHHUM U IOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHBIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMH W yrjaMu TpeyrojbHuka. HepaBeHCTBO
TpeyrojpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHUHU.
[IprMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

IMapasanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEMIHUE yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJbLHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepnennukyisp u
HakJIOHHas1. CBOMCTBO MeAuaHbl IIPSAMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyroiabHbIi TPEYTroJIbHUK C YIiioM B 30°.



OKpyxKHOCTH

[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, quaMeTp, XopJia, UX CBOMCTBA. B3auMHOE pacnosoKeHHe OKpPYKHOCTH U
npsamoil. KacarenpHas M cekymiass K OKpYKHOCTH. OKpY>XHOCTb, BIIMCAaHHas B
yroii. [IpocTeiimye nocTpoeHus: ¢ TOMOIIbIO LIMPKYJIS U TUHEHKY.

I'eomeTpuyeckue MecTa TOYEK

[ToHsiTHE O reOMETPUUYECKOM MecTe ToueK. [Iprumepbl reoMeTpuuecKux MecT
TOUYEK Ha IJIOCKOCTH. buccekTpuca yria v cepeAMHHBIN NEpIEHAUKYIISP K OTPE3KY
KaK TeOMETpUYecKrue Mmecra ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. Meroa reoMeTpuuecKMX MECT TOUEK IPH PELICHUH F'€OMETPUYECKUX 3a1a4.

ITocTpoenusi ¢ NOMOIIBLIO HMPKYJISA U JIMHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3aJ1ayyl Ha MOCTPOCHMS, pELIEHUE 3a]1a4 HA IOCTPOCHNUE HUPKYJIEM U JIMHEHKOM.

8 KVIACC

YeThIpEéXyroJibHUKU

[lapamnenorpamm, €ro Mpu3HaKW U cBoWcTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOeapeHHas Tpamenus, eé
cBoicTBa U npusHaku. [IpsmoyronbHas Tpaneuus. CpeIHss JUHUS TPareLuu.

Cpennsss MMHUSA TPEyrojbHUKa. MeETOoJ yJIBOEHHUsS MEIHWaHbl TPEYrOJIbHHKA.
TeopeMa o nepeceyeHnn MeUaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 IPOU3BOIBHOTO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITono0ue

[Togobue TpeyrodbHUKOB, Kod(pdunueHt momodus. Ilpusznaku mnomoous
TpeyroJbHUKOB. I[IprMeHeHne mom00MS TpPH PELICEHUH TEeOMETPUUYECKHX U
MPaKTUYECKUX 3a]1a4.

ILnomans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiime GopMynbl 7 MIIOIIAAN TPEYTOJIbHUKA, MMapajuiesorpaMma, pomoa u
Tpanenuu. [nomaan nogoOHeIX Guryp. OTHOIIEHHE IOIIAIEN TPEYTOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
PaKTUYECKUX 3a]a4.

DJIeMEeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJbHOIO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30°, 45° u 60°.
[IponopioHaIbHBIE OTPE3KU B IPSIMOYTOJbHOM TPEYTOJIbHUKE.



YT1iIbl U 4eTBIPEXYroJIbHUKH, CBI3AHHBbIE C OKPY’KHOCTHIO

BrnmcaHHble M IEHTpaJbHBIE YTIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
YTael MEXIy XOpJaMu W CEKyIIMMH. BrucaHHBIE W ONUCaHHBIE OKPY>KHOCTU
TPEYroJbHUKAa U YeThIpEXYroibHUKU. CBOWCTBAa M MNPU3HAKM BIMCAHHOTO
4eThIpEXYrojibHUKa. B3anMHoe pacronoxkeHue nByX OkpyxHocTell. Kacanue
OoKpykHOCTel. OO111e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Pemenne TpeyrojiLHUKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° mo 180°. OcHOBHOE
TPUTOHOMETPUUECKOE  TOXKIIECTBO. @opmynel  npuBeAcHus.  PemeHue
TPEYroJbHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CHHYcOB. PemieHue
MPAKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenune 3a1a4 reoMeTprU4ECKONM ONITUKH.

Tpuronomerpuueckue dbopMmynbsl I TUIOHIAAM  TPEYrOJIbHUKA,
napaienorpamma, pomoOa, Tpanenuu. ®opmyna [epona. @opmyna rmomaau
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

ITonoOue TpeyroiLHUKOB

Xopapl ©W  MOAOOHBIE TPEYrOJIbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O INPOU3BEICHHHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajJpaTe KacareibHOW. [[pruMeHeHue nmpu peleHun reoMeTpUYeCKuX
3agay. Teopembl UeBbl 1 Menenasd. [lonsitue o romoreTnu.

MeTtoa koopaMHAT

VYpaBHeHue MpSAMON Ha TIJIOCKOCTU. YTJIOBOM KOA(MOUIMEHT U CBOOOHBIN
YJIeH, MX TIeOMETpUYEeCKHil cmbici. [lapanienbHOCTh M NEPHEHIUKYISIPHOCTH
npsMBIX (depe3 yriioBod ko3 UIIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxkaeHue IepeceyeHuid OKpPYKHOCTEN U
NpsIMBIX B KOOpJuHaTax. Dopmysia pacCTOSHUSI OT TOYKHU 10 mpsimoi. [lnomans
napajgiesiorpaMmMa B KOOpJWHATaX, TOHSITHE 00 OPUEHTUPOBAHHOW TUIOIIA/IH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX
3aj1ayax.

BekTopsl

Bektopel Ha miockocTu. CloXKeHHWE U BBIYMTAHHWE BEKTOPOB — IMIpaBUia
TPEYTOJbHUKA U MapajuiesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha uncio. KoopauHaTsl
BekTOpa. CIIOKEHHE W BBIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha 4YHUCIO B
KoopauHatax. [[puMeHeHre BeKTOpOB B (PU3MKe, LIEHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO Oasucy.
CkansipHoe TPOU3BEICHUE BEKTOPOB, F'€OMETPUUYECKUN CMBICT U BBIPAXKEHUE B
JEKApTOBBIX KoOpAWHATAX. JIUCTpUOYTUBHOCTh CKAJISAPHOTO IPOU3BEICHUS.



CkansipHOE€  TPOW3BEACHUE M MNpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOro
IIPOU3BEACHUS BEKTOPOB Ul HAXOXKJIECHWS [JJMH W yriaoB. Pemenwue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO MPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH U IUIOIIAAL KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa OKpyxHOcTH. I'pagycHas u
paguaHHas Mepa yrIyia, BBIYMCIEHHE JUIMH Iyr OKpyXHocTed. Ilmomans kpyra,
ceKTopa, cermeHTa. Mcropuyeckue cBeeHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTHU U
IUIOIAHN KpYyTa.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LlenTpanbHO-cumMmeTpuuHble urypsl. [ToBopoT.
OceBas cummeTpus. OUrypbpl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBwxeHuss W ero cpoiictBa. PaeHcTBO ¢uryp. Ilpossienus
CUMMETPUM B IPUPOJIE, >KMBOIMCH, CKYJIbOType, apxurTekrype. Kommosunum
NBUKEHUH (mpocteimme npumepsl). [[puMeHeHrne B reoMeTpUYecKHX 3a/1auax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMAaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PyHKLIHOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM H
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HAaBBIKAMH MCCIIEI0BATEIBCKON AECATENBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryisipHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUS 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINUMCH YCJOBHSAM COUUAJBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OTBITA IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIHPOBATH U OIEHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 110 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAJIbHBIMY PETYJIATUBHBIMU JECHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIECTBCHHBIN MPU3HAK KiacCcU(HUKaIny,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHNUH IO aHAIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PpEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOopMUpOBaTH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAaMOCTOSITENILHO COCTABICHHOMY IUIAHY OSKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPETNOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeUICHUS 3a0a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelaemMsbie 3a/1a4M CXeMaMu, IuarpaMmmMaMu, HTHOU rpaukoi U uX KOMOUHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyITUPOBAHHBIM CAMOCTOSITETIHHO.



KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
IeIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHUS IO XOAY pPEUICHHS 3ajadu,
KOMMEHTHPOBATh TIOTYICHHBIN pe3ybTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaEMOU TEMHI,
mpoOJIeMBbI, pemaeMol 3aJadd, BBICKA3bIBATh HJEH, HAIICJICHHBIE HAa ITOUCK
pEIICHUs, COIMOCTABIIATh CBOM CYXKICHHS C CYXKICHUSMHU APYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajaad
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUAYaIbHOM
paboOThl TPU peIICHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IIeJTb
COBMECTHOW JIEeATEIHHOCTH, IUIAHHPOBATH OPTaHU3AIMI0 COBMECTHOW palOTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W pPE3yJbTaT
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBIONHITH CBOK YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT M0
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yYEOHBIX CHUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHSITHS PElIeHUN (MHAUBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ero
4acTh), BBIOMpaTh CHOCOO pEImIeHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIeKT:

BJIaJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ynbrara
pelleHus: MaTeMaTHYeCKOH 3a1aui, CAMOMOTHBAILIMU U peiIeKCchu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTAaBICHHON IENU U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI
K koHIly 00y4yeHus B 7 kiaacce 00y4aromunics MOJIyYUT CIETYIOIINE TPEIMETHBIE
pe3yJIbTaThI:

Pacrio3HaBaTh HW3y4Y€HHBIE TE€OMETPUYECKHE (UTypbl, ONPENEHsATh HUX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb IEOMETPUYECKHE (DUTYpBI, BBINOIHATH
YepTEKU 110 YCIOBUIO 3anaudd. M3mepsaTh JIMHEHHBIE W YIVIOBBIE BEJIIMYMHBI.
Pemrats 3a1a4n Ha BEIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTp MPUKUAKY U OLEHKY JIMHEWHBIX W YTJIOBBIX BEIWYUH IIPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarhk pasMepsl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUUHBI.

CTpouTh YEepPTEXH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUH 3a]1a4.

[IpoBOANTE JOTMYECKUE PACCYKIECHUS C UCIOJIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMU PABEHCTBA MPAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, IPOBEAEHHOW K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3a1a4.

Onpenensts napawielbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs MapauiedbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUAN OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOr MPSIMOM.

PemaTe 3a1aun Ha KjeT4aTol Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh YKMCIOBbIE U OYKBEHHBIE 3HAUCHHUS
VIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX INpU
IIEPECEUECHNH JBYX IAPAJUIEIBHBIX MpPsAMBIX CEeKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnanets monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OHMCCEKTPHUCY yIJla U CEPEAMHHBIN NEPIEHAUKYJIISP K OTPE3KY KaK T€OMETPUUECKUE
Mecta Touek. [lonb3oBaTecs noHATHEM reoMeTpruueckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPIKICHUN U IIPU PEIICHUU 3a1a4.

@opMyIUpOBaTh ONpPENEICHUs OKPY)KHOCTH M Kpyra, XOpIAbl U JUaMeTpa
OKPY’>KHOCTH, YBEPEHHO BJIAJCTh UX CBOMCTBAMU. Y METh JIOKA3bIBATh U IIPUMEHATH
OTU CBOWCTBA IIPU PELICHUU 33/1a4.



Brnagere MoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ MeHTp. Jloka3pIBaTh M UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEAWHHBIC
MEePIEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

BrnaaeTe noHsATHEM KacaTeIbHOM K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEPIICHANKYJIIPHOCTH KACaTEIbHOW U paguyca, MPOBEIEHHOTO K TOYKE KaCAHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKHU, U MPUMEHSTH 3TO B PEIICHUU T€OMETPUYECKUX 3a]1a4.

Jloka3plBaTh M TPUMEHSATH NPOCTEUIINE TEOMETPUUECKUE HEPABEHCTBA,
MMOHUMATh X MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOIIBIO [IUPKYJIA U
JIMHEWKHU.

K koniy oOyuyenus B 8 Kiacce oOydaromuicsi TMOMYYUT CJICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
II0JIB30BAThCS UX CBOMCTBAMM IIPU PELICHUM T'€OMETPUYECKUX 3aaad. Pazmmuars
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTh MPU PEIICHUH T€OMETPUUECKHX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANAH TPEYroJibHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

BraneTe noHsATHEM CpeqHEN JMHUM TPEYTOJbHUKA U TPANELMH, IPUMEHITh
UX CBOMCTBA IPH PEIIEHHMH T'€OMETPUYECKUX 3aaad. lcmonap30BaTh TEOpeMy
dasieca U TeOpeMy O MPONOPLUUOHANBHBIX OTpPE3KaX, MPUMEHITh UX JJI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh II€HTpaJbHO-CUMMETPUYHbIE (GUTYpPbl U HCHOJIb30BaTh HX
CBOWCTBA MPU PEIICHUHU 3a/a4.

Bnanets moHATHSMH MOA00US TPEYrOJAbHUKOB, Kod(duuueHnta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh npencTaBiieHue o
npeoOpa3zoBaHuu MoAo0us U 0 NMoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no/o0us TPEyroJIbHUKOB MPU PEUICHUH T€OMETpUYECKUX 3anad. JlokaspiBaTh U
INPUMEHSATH OTHOIIECHHS TPOIIOPLIMOHAIIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mogo0ue B MPaKTUYECKUX 3aadax.

BeiBomuTh W HUCHOJIB30BAaTh MpoCTedIue (QopMyabl Ui IUIOIIAAH
TpeyrojbHHUKa, MapaiienorpaMma, poMoa u Tpaneuuu. Beraucnars (pa3nuyHbIMU
cnocobaMu) TUIOUIAAb TPEYroJbHUKA M IUIOIIAAd MHOTOYTOJBHBIX (UTYD
(monb3ysich, TA€ HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHHE IUIOMIAeH
NOJOOHBIX (UIyp U NMPUMEHATh NPU pEHICHMH 3ahad. [IpUMeHATh MoixydeHHbIE
YMEHHMsI B IPAKTUYECKUX 3a/1ayax.



[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYyI0 MOJE€Ib B MPAKTHUYECKHX
3a/1a4ax, CaMOCTOSATEIBHO JENaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brmagets MNOHATMEM BIMCAaHHOTO W LEHTPAJIBHOTO YyIVIA, YyIia MEXIy
KacaTeJIbHOM M XOpJOW, OIMCAaHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHHKA U
YETHIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA IPU PELICHUU 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MOJ00UsS U TPUTOHOMETpUU (TOJIB3YSCh, TJE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MogyquT CIeAYIONUe MPeIMETHbIC
pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPHIX YIJIOB, YMETh HAXOIUTh C UX
MIOMOIIBIO  Pa3JIMYHBIC 3JIEMEHTHI TMPSIMOYTOIHHOTO TPEYTONbHUKA («pelieHue
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJIATOPA) JJTHHBI
U YTJIbI JUTsl HETAOJTUYHBIX 3HAYCHUH.

[Tonb3oBaThes popMysiaMu MPUBEACHUS 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKIECTBOM JIJIT HAXOXKJICHHUSI COOTHOIICHWH MEXIYy TPUTOHOMETPUUCCKUMHU
BEJTUIMHAMM.

Jloka3plBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPUMEHATH HX JIJIs
HAXOXKJICHUSI PA3JIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOILHUKOBY),
IpU PEIICHUH TEOMETPUYECKUX 3anad. [IpuMeHsTh ToJIydeHHbIC 3HAHUS TPH
PEIICHUY MPAKTHYECKUX 3a1ad.

[IpuMeHSATh TPUTOHOMETPHIO B 3aJ]a4aX HA HaXOXKICHWE TIJIOIIAIN, BEIBOAUTH
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajiesorpaMmma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopMyITy JUTS TUTOIIAIH BBITYKJIOTO YE€THIPEXYTOIbHUKA.

NMeTp TIpeACTaBICHHWE O TOMOTETHH, TPHUMEHITh B MPAKTHICCKUX
CUTYaIIHsIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHuu 3a1ay.

Hcnonp30BaTh TEOPEMBbl O BIHMCAHHBIX YIJAX, yriax MEXIy XOpAamu
(CeKyImMMM) U yTiie MEXAy KacaTeIbHOW U XOPAOH MPH PEIICHUN T€OMETPHISCKIX
3amad. Jloka3piBaTh M MPUMEHSATH TEOPEMBI O TPOU3BEACHHHM OTPE3KOB XOP/I, O
MIPOU3BEJICHUHN OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHOM.

Brnanets moHSATHEM KOOpPAMHAT Ha IUJIOCKOCTH, pabOTaTh C YpaBHCHHEM
npsSMOM  Ha TIJIOCKOCTH. BiameTs TOHATHUSMHU YriaoBoro Kkod(pduimeHta u
CBOOOJHOTO 4YJI€Ha, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
kod(pdunreHTa ¢ Bo3pacTaHUEM M YObIBaHMEM JMHEWHOW (YHKUIMH. YMETh
pemarh METOJOM KOOpPAWHAT 3aJadyd, CBS3aHHBIE C MApPALICIBHOCTHIO U



MEPHEHIUKYISIPHOCTBIO MPSAMBIX, MEPECEUEHUEM MPSIMBIX, HAXOXKJICHUEM TOYEK
MepeceyeHus.

BeiBomuTh ¥ BIAJETh YpPaBHEHUEM OKPYKHOCTH. Hcmonb30BaTh METOA
KOOpDAMHAT Ui HAXOXKJICHHUS IEPECEUCHUI OKPYKHOCTEM W mpsMbIX. Braners
dbopmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIOUIAJAM MapajuiesiorpaMMa B
KOOpJIMHATAaX, WUMETh MOHATHE 00 OPUEHTHUPOBAHHOU IuTomaau. Ilomp3oBaThCs
METOJOM KOOpJAMHAT Ha IUJIOCKOCTH, MPUMEHSTh €ro TMpuU pEUICHUHU
F€OMETPUYECKUX W TMPAKTUYECKUX 3anad. lIpuMeHATr MeToj KOoopAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

Branerb moOHATHEM BEKTOpa. YMETh CKJIAJbIBATh M BBIYUTATH BEKTOPBI,
YMHOXaTh Ha YKCJIO, BIAJETh MpPaBUIaMU TPEYTOJbHUKA W MapajijiejorpaMma.
Brnanerh npakTUYECKUMU UHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpAMHATaMH BeKTopa. BnaaeTp CI0XEHUEM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCIIO B KOOPANHATAX.

NwmeTts npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiaibiBaTh BEKTOPHI O
O0aszucy. PacknagpiBaThb BEKTOPhl CHJI € TIOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpUMEHSTh TMOJy4YeHHbIE 3HAaHUS B
MPOCTEUINX (PU3NUECKHUX 3a/1auax.

Braserb MOHSATHEM CKalIsPHOTO MPOU3BEACHUS BEKTOPOB, MOHUMATh €O
F€OMETPUYECKUM CMBICII W YBEPEHHO TIOJIb30BAThCA €ro BBIPAKCHUEM B
JIEKapTOBBIX KOOpJAUHATaX. 3HATh AUCTPUOYTUBHOCThH CKAJIIPHOIO MPOU3BEACHUS
U €ro CBA3b C MpoeurupoBaHueM. [IpUMEHSTh CKalsIpHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U yrioB. PemaTe reoMeTpuyeckue 3agayd ¢ MOMOIIbIO
CKAJIIpHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanyeckux U (pu3ndyeckux 3agavax.

Brnanerh MOHSATUSMU TPABWJIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIila, BEIYUCIIATh MIOAAL KpyTa 1
ero yacrer. [lonumare cmbici uncna m. [IpUMEHATh MOJyYEHHBIE YMEHUS IPU
pellICHUH MPAKTUYECKUX 3a]ad. 3HaTh HUCTOPUYECKUE CBEJEHUS 00 M3MEpPEHUU
JUTUHBI OKPY>KHOCTH U TIOIIAAN KpyTa.

NmMeTs mnpencraBieHHME O MPeoOpa3OBaHUM IUIOCKOCTH, O JABMKCHHSX.
Haxonuth ocu, UEHTPHl CUMMETpPUH (GUTYp, LEHTPHI TOBOPOTA, HAXOAUTH
KOMITO3UIIMKA TPOCTEHIMX TpeoOpa3oBanuii. [IpuMeHATh NBWKEHUS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJIENH ISl 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM TOI00Ms W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YSACh, THE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

Hauana
TEOMETPHH.
IIpocreiimme
Ir€OMETPUYECKHE
burypsl 1 BX
CBOMCTBA.
N3mepenue
TrE€OMETPUUYECKUX
BEJIMYMH

KoaunuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

28 1

IpakTuyeckue
padoThI

JIeKTPOHHbIE
(undposbie)

oOpa3oBaTejibHbIE

pecypchl

https://resh.edu.ru

TpeyroabHUKN

[TapannenbHOCTS.
Cymma yriioB
MHOI'OYTOJIbHUKA
[IpssMoyTonBHBIE
TPEYrOJIbHUKH

19 1

15 1

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

I'eomeTpuueckue
HEPaBEHCTBA

OKpy>XHOCTb.
I'eomerpuueckue
MecTa TOYeK.
ITocTpoenus ¢
MTOMOMIBIO
UAPKYIS ¥
JIMHENKHU

18 1

https://resh.edu.ru

https://resh.edu.ru

[ToBTOpEHME,
000011IcHNE,
CUCTEeMaTH3aIus
3HAHUU

10 1

https://resh.edu.ru

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

102 6




8 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumMmeHoBaHnue
(undposbie)
n/ pa3s/iesioB U TeM Bcer  Konrpoabunl = IIpakTuuecku
o0pa3oBaTe/IbHbI
n NMPorpamMmbl 0 € padoThI e padoThbI
e pecypchl
1 YeTpIpEXyTroJbHUKU 22 1 https://resh.edu.ru
2 TMono6ue 16 1 https://resh.edu.ru
3 TLnomans 16 1 https://resh.edu.ru
Teopema [Tudaropa https://resh.edu.ru
4 Y Havdaja 18 1
TPUTOHOMETPUU
Vel u https://resh.edu.ru
5 YeThIPEXYTONbHUKH 20 1
, CBSI3aHHBIC C
OKPY>KHOCTBIO
[ToBTOpEHHE, https://resh.edu.ru
5 0000111eHHE, 10 1
cHUCTeMaTH3aIlUs
3HAHUU
OBHIEE KOJIMYECTBO
YACOB IIO 102 6 0

I[TPOTPAMME




9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposbie)
pa3ie/ioB H TeM Kontpoabnubie IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpPOrpamMMblI padoThI padoThI
pecypcbl
Pemienue
22 1 https://resh.edu.ru
TPEYroJbHUKOB
[Tomobue
AO0H 12 1 https://resh.edu.ru
TPEYroJbHUKOB
Meton 10 1 https://resh.edu.ru
KOOpJAUHAT
BekTophI 20 1 https://resh.edu.ru
Jnuna https://resh.edu.ru
OKPYXHOCTHU U 16 1
TJIOIIAIh KpyTra
JIBHOKECHUSA 10 https://resh.edu.ru
IJIOCKOCTH
[ToBTOpEHHE, https://resh.edu.ru
06006
0000111eHME, 12 1
cHUCTEeMaTH3aIUs
3HAaHUU
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IIO

I[TPOTPAMME
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