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MNOACHUTEJBHASA 3AIINCKA

['eomeTprss Kak OAWMH W3 OCHOBHBIX Pa3/IeliOB IMKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBONCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpHUH Ha YpPOBHE OCHOBHOTO
o01mero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKICHHUS, CTPOUTD JIOTHYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIECHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCy X JeHUs «OT TPOTHBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHHs. Oco00e 3HaUeHUE I0Ka3aTeIbHas JIMHUS
UMeeT I YIIIyOJIEHHOTO N3YUYEHUSI MaTeMaTUKH.

[{enpio M3ydeHUs: TEOMETPUU SIBIISIETCS UCIOJIb30BAHUE €€ KaK UHCTPYMEHTa
IIPY PEIICHUH KaK MaTEMaTHICCKUX, TaK U IPAKTUICCKUX 3a71a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAyYUTbCS  ONpPEAEIAThb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAWTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUThIBATh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa IJisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU TC€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYaroluiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEATbHBIX JKU3HEHHBIX CUTYyallii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBATDH JIEKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YueOHOT0 Kypca YriTyOa€HHOT0 U3yUeHHS TeOMETPUN COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSTCS C OTMPEACIEHHBIMH MOHITHIMH, a
YBEpEHHO OBiajeBaloT nMH. CyIECTBYIOIINE TEMbI MPOrpaMMbl 0a30BOrO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIMNE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a Tak)Ke TIOJIb30BATHCS IMONYUCHHBIMH 3HAHUSAMH TIPU PEHICHUH TPAKTHYCCKUX
3amad.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJE€HHbIN yueOHbIN
Kypc «l'eoMeTpusi», KOTOpPBIA BKIIOYAET CIEAYIONINE OCHOBHBIC pPa3Jeibl
comepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dneMeHTs TpuroHoMeTpumny», «Ilnomaamy», a
Takke «Meton koopauHaty», «BekTops», «IIpeobpazoBanus MIOCKOCTI.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B Heento), B 8 kiacce — 102 gaca (3 yaca B Henent0), B 9 kinacce
— 102 gaca (3 Jaca B HefIeINiO).



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0KAa3aTeNIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts ¥ yroia. Buael yrinos. HM3MepeHune BenuYuH  YIVIOB.
BeprukanbHble U cMexHBIE YIUibl. [lapasienbable U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[nmnHa momanon. MHoroyronsHuku. Ilepumerp
MHOTrOYyroJibHUuKa. [IoOHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O paBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmme nmoctpoenus. UTHCTpyMEHTHI 111 ©3MEPEHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIBHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHbIE, pPABHOCTOpOHHME. Mennana, OuccekTpuca M BBICOTa
TPEYTOJbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M MX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsT MEXAYy CTOPOHAMH W yrjiaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyrojpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAKOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrji0OB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UICTOPUYECKHUE CBEACHUS O IocTynare EBkimaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIIMO0BOM reomeTprun. CBONCTBA M MPU3HAKU
napajuiesibHbIX OpsiMbix. CyMma yIJIOB TpeyrojibHMKa. BHeEmHWE  yIuibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbLHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHas1. CBOMCTBO MeAuaHbl IIPSAMOYTOJIBHOIO TPEYTOJIBHHUKA, IIPOBEIEHHON K
runorenyse. [IpAMoyronbHbIid TPEYroJbHUK C yIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, JuaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE paclOIOKEHHUE OKPYKHOCTU U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BIICAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS C IOMOIIBIO IUPKYJIS U JIMHEUKHU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeoMeTpuYecKrue Mmecra ToudeK. OnucaHHas OKPYXHOCTb TPEyroJbHHUKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

Uctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEIIECHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnpu3HaKd U cBoucTBa. [IpAMOyroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, eé
cBoMcTBa M pu3HaKu. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPANICLHH.

CpenHsast nUHUSL TPEyTroJbHUKA. MeTOll yABOEHUS MEANaHbl TPEYroJIbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxooue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodus. I[lpuzHaku momoous
TpeyroapHUKoB. [IpuMeHeHue mMoa00usT MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX GUTyp.
[Ipocreiimme GopMyIbl s IO TPEYTrOJIbHUKA, apajijieiorpaMma, poMoa u
Tpanenuu. [lnomanau nogoOHbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
IIPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrIjia MPsSIMOYTOJBHOIO
TpeyrojipHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

YIibl U 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnricanHble ¥ LIEHTpaJIbHBIE YTIIbI, YTOJ MEKIY KacaTeJIbHOW U XOPJI0. Y TJIbl
MEXIYy XOpJaMU U CEeKylIIMMHU. BrucaHHble W ONHCAHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
YEThIPEXYTOJbHUKA. B3auMHOE pacnoyiokeHHe IByX OKpyxkHoctei. Kacanue
okpyxHOCTei. OO1IMe KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KIIACC

Pemienne TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° nmo 180°. OcnHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. Q@opmynbel  npusBeneHus.  Pemenue
TPEYTOJIBHUKOB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. PellieHne MPakTHYECKUX
3a/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Peienue 3anau
T€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue dopMmynsl sl IUIOWAAM  TPEYroJbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopabl ¥ MOJO0OHBIE TPEYTOJIBHUKH B OKPYKHOCTH. TeopeMa o Mpon3BeIeHUN
OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBagpaTe
KacaresbHOU. [IpuMeHeHune npu pemeHnn reOMeTpuIecKux 3a1ad. Teopemsl UeBsl
u Menenas. [lonsitue o romoreTun.

MeToa koopaMHaAT

VYpaBHeHUE NPSAMOW Ha IJIOCKOCTHU. YTJI0BOM KOA(DPUIMEHT U cBOOOAHBIN
YWIEH, UX TIEOMETPUYECKUM CMBbICH. llapamienbHOCTh M NEPHEHAUKYIAPHOCTH
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHUE OKPY)KHOCTU. HaxoxneHre nepeceueHnii OKpy>KHOCTEU U MPSIMBIX
B KoopauHarax. @Dopmyna paccTosHUsA OT TOYKM 10 Ipsamon. Ilmomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
IIpuMeneHne MeTo1a KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1a4dax.

BekTopsl

Bekropel Ha miockocTH. CloKEHHME W BBIYMTAHWE BEKTOPOB — MpaBUja
TPEYTOJbHUKA U NapajuiesiorpaMMa. Y MHOKEHHME BEKTOpa Ha 4ucio. KoopauHaTel
BekTOopa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, T€OMETPUUECKUU CMBICI U BBIPAXKECHHE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTH CKaJsPHOTO IPOU3BEACHUS.
CkansipHOE€ TPOW3BEACHUE M  NpoeHUpoBaHHE. [IpUMEHEeHue CKaIIpHOro



IIPOU3BEACHUS BEKTOPOB Ul HAXOXKJIECHWS [JJMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIPHOTO MPOU3BEICHHUS.

JlJIMHA OKPYKHOCTH M INIOLIAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{7IMHA OKpYKHOCTH. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME IUIMH AYr OKpyXxHocTeW. [lmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBelieHrns 00 N3MEPEHNH JJTMHBI OKPY>KHOCTH U TUIOIIA N
Kpyra.

JIBMKeHUsI TUIOCKOCTH

[lenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOMl OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommosznnuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3allii ero
npaB, IMPEACTaBICHHEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAayKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHMsl Ha MPOTSHKEHUHM BCEM JKU3HU MJis YCHEIIHOM NpodeccuoHalIbHON
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MAaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMM MCCIIEIOBATEIBCKOMN NEATEIBHOCTH;

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



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKW3HU  (30pOBOEC  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM JUIS1 PELICHHUS 33/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBLHOTO
XapakTepa IKOJOTHUECCKUX TPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKIIUMCH YCJIOBUAM COLUAIBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UHCIIC paHEe HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJIATh U XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIpUHUMATh,  (GOpPMYyIUpPOBaTbH U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpUTENbHbIC U OTPUIIATENIbHBIC, €ANHUYHbIC, YACTHBIC U OOIIUE, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsAMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpPATh HauboJee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodIiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIIMIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IIJIaHy OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTAa, OIICHHWBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WLIIOCTPUPOBATH
penaemMbie 3a/1a4M CXeMaMu, IuarpaMmMaMu, HTHOU rpauKoi U uX KOMOMHALIUSIMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATH U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTb TMOSICHEHHS 10 XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYEHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
npoOsieMbl, pemaeMoOl 3aJadud, BBICKA3bIBaTh MWJICH, HAICJICHHBIE Ha IOHUCK
peIIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3UIHMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MpE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YEeOHBIX MaTEMAaTHYECKUX 3a7ad, NPUHUMATH Ielb
COBMECTHOM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3aIlMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOTOBapUBaThCs, OOCYKIATh MPOIECC U PE3yNbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaObOThI U KOOPJIUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT Mo KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXOAAX MPUHITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENILHO COCTABJAThH IJIaH, aJTOPUTM pEIICHHsS 3aaadu (WU ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapPHUAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysbTaTa
pelleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedeKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUIEHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABICHHOMN e U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHUS 3a/IauH.

IMPEAMETHBIE PE3YJ/IBTATDBI
K koHI1ly 00y4yeHus B 7 kiaacce 00y4aromunics MOJIyYUT CIEIYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

Pacrio3HaBaTh HW3y4€HHBIE TE€OMETPUYECKUE (UTypbl, ONPENEHATh HUX
B3aMMHOE pPaCIOJIOKEHUE, H300paxarb TIE€OMETpUYECKHE (UTYpBI, BBINOIHITH
YEPTEKHU 110 YCIOBUIO 3a7a4u. MI3MepsaTh IMHENHBIE U YIII0BbIE BEIUYUHEL. Pemars
3a/1a4X HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTp MPUKUAKY U OLEHKY JIMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pasmepsl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh YEepPTEXH K TEOMETPUUECKUM 33]1a4aM.

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

[IpoBOAUTE JTOTMYECKUE PACCYKACHUS C MCIIOJIB30BAaHUEM I'€OMETPHUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHU PABEHCTBA MPAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJIHMAHBI, IPOBEAEHHOMN K TMIIOTEHY3€ MIPSMOYIOJIBHOIO TPEYTOJIbHHUKA,
B PELICHNH I'€OMETPUYECKUX 3a1a4.

Onpenensate napawielbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieJIbHOCTh MPSAMBIX C ITOMOIIBK) PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOr MPSIMOM.

PemaTe 3a1aun Ha KjeT4yaTol Oymare.

[TpoBOIUTH BBIUMCIECHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIE 3HAUECHHUS YTJIOB
B F€OMETPUYECKUX 3a7ayax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpPH MEPECCYCHUU JIBYX
IapajuleNIbHBIX MPSAMBIX CEKyller. Pemars npakTuyeckue 3a1adyn Ha HaXO0XKICHUE
YTJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OHMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUYECKHE
Mecta Touek. [lonb3oBaTecs noHATHEM reoMeTpruueckoro Mecra Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEP/KICHUN U IIPU PEIICHUU 3a1a4.

@opMyIUpOBaTh ONpPENEICHUs OKPYKHOCTH M Kpyra, XOpIAbl U IHaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIA/IETh UX CBOMCTBAMU. Y METh I0KA3bIBATh U IPUMEHATH
OTU CBOWCTBA IIPU PELICHUU 33/1a4.



Branete NOHATHEM ONKWCAHHOM OKOJIO TPEYTrOJbHUKA OKPY)XHOCTH, YMETh
HaXOAMUTh €€ HEeHTp. JJoKa3bIBaTh U HUCIOJIL30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEJAHHHbIC
NEPHEHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OTHOM TOUKE.

BnaneTs moHsTHEM KacaTebHOW K OKPYKHOCTH, MOJIb30BAThCSl TEOPEMOH O
NEPHEHANKYJIIPHOCTH KacaTeJIbHOW M pajnyca, MPOBEAEHHOIO K TOYKE KacaHHS.
Jloka3bIBaTh PABEHCTBO OTPE3KOB KAacaTEJIbHBIX K OKPYXHOCTH, MPOBEIEHHBIX M3
OJIHOM TOYKH, U IPUMEHSTH ATO B PEIICHUU T€OMETPUUECKUX 3a/ay.

Jloka3plBaTh W MPUMEHSATH MPOCTEUIINE TEOMETPUYECKHE HEPABEHCTBA,
IIOHUMATh UX NMPAKTHYECKUI CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LUPKYJIS U
JIMHENKHU.

K koH1y 0oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLUE IPEAMETHbIE
pe3yiabTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMHM IPU PEIICHUU F'€OMETPUYECKUX 3aaad. Paznuyarh
NPU3HAKU U CBOKCTBA MapajuieorpaMmma, pomOa 1 npsiMOYroJIbHUKA, J0KA3bIBaTh
UX U YBEPEHHO MPUMEHATH [IPU PEILICHUH FEOMETPUYECKHUX 3a/1ay.

Hcronb30BaTh CBOMCTBA TOUKU MEPECEUEHUST MEAUAH TPEYTOJIbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOIbHUKA U TPANELIUH, TPUMEHSTh UX
CBOWCTBA MIPU PELIEHUH TeOMETpUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O NPONOPLHMOHAIBHBIX OTpEe3Kax, NPUMEHATh HX I PELIEHUs
IIPaKTUYECKUX 3a]a4.

Pacnio3HaBaTh UEHTPAIbHO-CUMMETPUYHBIE (DUTYpbl W HCIOJNB30BATH HUX
CBOICTBA IIPU PEUICHUH 3a/a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. MIMETh mpecTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHSTH OTHOIIEHUS TPOMOPLIMOHATILHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOKOOKE B MPAKTUUECKUX 3aJaUax.

BeiBomuTh W ucnonp30BaTh mpocTeiimue  GopMmynbl AN [UIOLIAAU
TpPEYroJibHUKA, NapajjiesiorpaMma, poMOa u Tpaneuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysich, TH€ HEOOXOAWMO, KaNbKYJISITOPOM). 3HaTh OTHOIICHHE IUIOIIAeH
noIOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.



[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
paKkTUYECKUX 3a7a4. CTpOUTh MaTEMAaTUYECKYIO MOJIENb B MPAKTHYECKHUX 3a]a4ax,
CaMOCTOSITEIIBHO JENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brmagets MNOHATMEM BIMCAaHHOTO W LEHTPAJIBHOTO YIVIA, YyIJa MEXIy
KacaTeJIbHOM M XOpJOW, OIMCAaHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHHKA U
YETHIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM MOJ00Us W TPUTOHOMETpUU (TOJB3YSCh, TJE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHI1ty oOyueHus B 9 ki1acce oOy4aromuiics: MOTyYUT CIAETYIONINE MPEIMETHBIC
PE3YJIbTaTHI:

3HaTh TPUTOHOMETpUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTrOJbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIMHbI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcsa GopMysiaMH MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPHUMEHSATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELICHUH TIeOMETpUYecKux 3anad. [IpuMeHATh MoiydeHHBbIE 3HAHUA IIpU
peLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneiuu, BBIBOAUTh U TpUMEHATh popmyiny ['epoHa u
bopMyITy JUIs TUTOIAIH BBITYKJIOTO YETHIPEXYTOJIbHUKA.

MmeTts npencraBiaeHue 0 TOMOTETUN, IPUMEHATH B IPAKTUYECKUX CUTYaLUX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJlaX, YIJAX MEXAY XOpIaMH
(CeKyIMMHM) U yTiie MeXAY KacaTelIbHOM U XOPAOH MU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
OpssIMOM  Ha IUIOCKOCTH. Biagerp MNOHATHAMM yIJIOBOIO KO3(QQPUIMEHTa U
CBOOOJHOTO YJI€HA, MOHUMATh WX TEOMETPHUUECKH CMBICI U CBS3b YIJIOBOTO
K03 uIMeHTa ¢ BO3pacTaHUEM U yObIBAHHEM JTMHEHMHON PYHKIIMH. YMETh peliaTh
METOAOM  KOOpPAMHAT  3aJa4d,  CBS3aHHbIE C  NAPAUICIBHOCTBIO WU



MEPIEHIUKYISIPHOCTBIO MPSAMBIX, MEPECCUCHUEM MPSIMBIX, HAXOXKJICHUEM TOUYEK
NepeceyeHus.

BeiBomuTh ¥ BIAJETh YpPaBHEHUEM OKPYKHOCTH. Hcmonb30BaTh METOA
KOOpDAMHAT Ui HAXOXKJICHHUS IEPECEUCHUI OKPYKHOCTEM W mpsMbIX. Braners
dbopmynamMu paccTOSHMS OT TOYKH JO MPSMOM, IUIOMIAIU TapajijiesorpaMma B
KOOpJIMHATAaX, WUMETh TMOHATHE 00 OPHEHTHPOBAHHOW mIomanu. llomb30BaThCs
METOJIOM KOOPJIMHAT Ha INIOCKOCTH, TPUMEHSTH €T0 MPU PEIICHUH TEOMETPUUYECKUX
M TpaKTUYECKUX 3a1ay. [IpuMeHSATh METOJ KOOpAWHAT B  MPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a]a4ax.

Branerb NoOHSATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YMCJIO, BIAJETh MpPaBUIaMU TPEYTOJbHUKA W MapajijiejorpaMmma.
Brnanerh npakTUYECKUMU UHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpAMHATaMHU BeEKTopa. BrnajeTb CI0XEHMEM H BBIYUTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpJINHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiaibiBaTh BEKTOPHI O
O0aszucy. PacknagpiBaTh BEKTOPhl CHJI € TIOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpuMEHSTh TMOJy4YeHHbIE 3HAaHUS B
MPOCTEUINX (PU3NUECKUX 3a/1ayax.

Branerb MOHSTHEM CKalIsPHOTO MPOM3BENCHUS BEKTOPOB, MOHHMAaTh €ro
Tr€OMETPUYECKUM CMBICI U YBEPEHHO TMOJIb30BAaThCS €TI0 BRIPAKEHUEM B IEKAPTOBBIX
KOOpAWHATax. 3HaTh AUCTPUOYTUBHOCTH CKAJSIPHOTO MPOU3BEICHUS U €r0 CBS3b C
npoerupoBaHueM. [IpUMEHSTh CKalIpHOE MPOU3BEIICHHE BEKTOPOB IS
HaxXOXJIEHUS [JWH W YIJIoB. Pemarh reoMeTpuUdecKHe 3ajJadyd C MOMOIIbIO
CKAJIIpPHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB B
anredpanueckux U (pu3nyeckux 3agavax.

Brnanerh MOHATUSMU TPABWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PaJUaHHON MEPHI yTIila, BEIYUCIATH MIOAAb KpyTa U
ero yacrer. [lonumare cmbicit uncna m. [IpUMEHATh MOJyYEHHBIE YMEHUS IPU
pellIeHUH MPAKTUYECKUX 3ajad. 3HaTh HMCTOPUYECKHE CBEICHUs 00 H3MEpPEHUU
JUTUHBI OKPY>KHOCTHU U TUIOIIAU KpyTa.

NmMeTs mnpencraBieHUE O MPeoOpa3OBaHUM IUIOCKOCTH, O JABHMKCHHSX.
Haxomuth ocu, UEHTPHl CUMMETpUH (GUTYp, IEHTPHl TOBOPOTA, HAXOAWTH
KOMITO3UIIMKA TPOCTEHIMX TpeoOpa3oBanuii. [IpuMeHATh MBWKEHUS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpyMEHATh MONYyYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJIENH ISl 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM TOJI00Ms W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YSACH, THC
HEOOXOMMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (udpp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. I[Ipocrenmme
1 reoMeTpuueckue GUrypsl U UX CBOMCTBA 28 1 0 bubmorexa LOK,
P P ' https://m.edsoo.ru/7f415e2e
H3mepeHune reoMeTpuIecKiX BEINIHH
bubnunoreka LIOK
O 9
2 Tpeyrobikir 19 1 https://m.edsoo.ru/7f415e2e
3 [Tapannensnocts. Cymma yrioB 15 1 0 bubnmoreka [{OK,
MHOI'OYTOJIbHUKA https://m.edsoo.ru/7f415e2e
bu6mmoreka IIOK
4 Il 7 0 ’
PSAMOYTOJIBHBIE TPEYTOJIbHUKH 0 https://m.edsoo.ru/7f415e2e
bubmmoteka IIOK
F 1 0 9
> COMCTPHHCCRHE HepaneHLTRa > https://m.edsoo.ru/7f415e2e
OxpyxHOCTb. ['eomMeTprudeckue Mecra
6 Touek. [TocTpoeHHSI ¢ TOMOIIBIO ITUPKYIIS 18 1 0 https://m.edsoo.ru/7f415e2e
U JINHEWKHU
[ToBTOpenue, o6o0mEH e,
7 . 10 1 0 https://m.edsoo.ru/7f415e2e
cucreMarui3anus 3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




8 KVIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bubnmoreka [JOK
0 9

1 HerpipExyroapHuiH 22 1 https://m.edsoo.ru/7f417e18
TTonoOue 16 0 https://m.edsoo.ru/7f417e18
[Tnomans 16 0 https://m.edsoo.ru/7f417e18
T I1

4 copema Iugparopa u nasana 18 1 0 https://m.edsoo.ru/7f417e18
TPUTOHOMETPUH

5 YTIIbLH HCTBIPEXYTONLHUKH, CBA3AHHEIC C 20 1 0 https://m.edsoo.ru/7f417e18
OKPYKHOCTBIO
IT

6 OBTOP erne, 0bobmenne, cucTeMaTH3aIA 10 1 0 https://m.edsoo.ru/7f417e18
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbie
Ne i/m P Konrpoabnbsie IIpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnunorexa LIOK
1 P 0 ’
CHICHHUS TPCYTONBIHKOB 22 1 https://m.edsoo.ru/7f41al2c
2 [Tomo6ue TpeyroaprHUKOB 12 1 0 https://m.edsoo.ru/7f41al2c
3 Meroxa KkoopAauHAT 10 1 0 https://m.edsoo.ru/7f41al2c
4 BexkTopsl 20 1 0 https://m.edsoo.ru/7f41al2c
5 JInuHa OKpyKHOCTH U IUTONIaAb Kpyra 16 1 0 https://m.edsoo.ru/7f41al2c
6 JIBMOKCHUS INIOCKOCTH 10 1 0 https://m.edsoo.ru/7f41al2c
I1 600
7 OBTOPCHHE, 000 IIIGHIfe, 12 1 0 https://m.edsoo.ru/7f41al2c
cucreMarui3anuvs 3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O
- 102 7 0

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

I'eometpus, 7-9 xknaccel/ AtanacsuJl.C., byry3os B.®., Kanomiie C.b. u apyrue.

AxnuonepHoe oo0mectBo "UsnarensctBo "lIpocsemenne”

METOJIUYECKHUE MATEPHUAJIBI JJJISI YYUTEJISA
N3yuenue reomerpuu B 7-9 knaccax. Mero. pekoMmenanuu K yueo6.: Ku. mms

yuutens/Aranacsin JI.C, byryzos B.®, Kagomies C.b. u ap. -M.: IIpocsenienue, 2019

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6mmoreka [{OK:

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

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

https://m.edsoo.ru/7f41al2c
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