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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOIIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpHUH Ha YpPOBHE OCHOBHOTO
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 MPHU3HAKOB,
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 peanbHOM xu3HM. OOydyaromuiics JODKEH HAy4dWuTbCs — ONPEIEsATh
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  Y4acTKa, pPAacCUUThIBAaTh  HEOOXOAUMYIO  JJIUHY
OINITOBOJIOKOHHOTO Kalenst uin TpeOyeMmble pa3Mmepbl rapaxka Juisi aBTOMOOMIISL.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU TC€OMETPHH.
[Tpu pemeHny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEATbHBIX IKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBATDH JIEKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YrIyOaEHHOTO U3YyUYCHHUS T€OMETPHH COCTOUT
B TOM, YTO 00ydaromuecs: He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO 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
comepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpPYKHOCTHY,
«YetpipéxyronpHuKny», «[lomoduey, «dnmeMeHTs TpuroHoMeTpumny», «Ilnomaamy», 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).



COAEPXKXAHUE OBYUYEHUA
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 IMHBI 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 nomansix. J[iinHa somanoi. MHoroyronsHuku. llepumerp
MHOTrOyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

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

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

TpeyroabHuku

Buasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYIOJIBHBIE,
paBHOOEIpEHHBIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyrojpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHH B OKPYIKAOLIEM MUPE.

IMapasanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKH NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyroJbHUKa. BHEMIHUE yIiibl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrojibHble TPEYroJAbLHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepnennukyisp u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyroiabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, JuaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE paclOIOKEHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYHOCTb, BIIMCAaHHAas B
yrou. [IpocTeiiimme mocTpoeHUs ¢ MOMOIUBIO LIUPKYJIS U TMHENKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecta TodeK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
eHTp. MeTo reoMeTpruIecKuX MECT TOUEK IIPHU PELICHUH F'€OMETPUYECKUX 3a1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKU

[lapannenorpamm, ero mNpu3HaKW U cBoWcTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas tpameuus, €€
cBoMcTBa M npu3HaKku. [IpsmoyronbHas tpaneuus. CpenHss IUHUSA TPAIICLHH.

CpenHss nUHUSL TPEyroJbHUKA. MeToJ yABOEHUS MEAUaHbl TPEYroJbHUKA.
Teopema o nepeceyeHN MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHHKA.

[{eHTpallbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyroiabHUKOB, Kodbdumuent mnomodus. IlpusHaku mnomoOus
TpeyroapHUKoB. [IpuMeHeHue mMoa00usT MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANEH TEOMETPUYECKUX UTYp.
[Ipocreiimme GopMyIbl IS IO TPEYTOIbHIKA, MapauieiorpaMma, pomoa u
Tpanenuu. [nomaan nogoOHeIX Guryp. OTHOIIEHHE IIOIIA/IEN TPEYTOJIbHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJIbHOIO
TpeyrojbpHuka. Tpuronomerpuueckue ¢ynkuun yriaos B 30°, 45° wu 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YTIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnucaHHble M IEHTpaJbHBIE YTIJIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
Yrnel Mexay XOpAaMH M CEKyIIMMU. BrucaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3anMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, Taureic yraoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXkAecTBo.  Popmynsl  npuBeacHus.  PemieHune
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPAKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  IUIOMIAJAW  TPEYroOJIbHHKA,
napajuiesnorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna momaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHHHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOM. [IpruMeHeHne Ipu penieHur reoOMETPHUYECKUX
3anad. Teopembl UeBnsl 1 Menenast. [lonssTue 0 roMOTETHH.

MeTtoa kKoopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA(M(UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKH cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxkaeHue ImepeceyeHuid OKpPYKHOCTEN W
NpsIMBIX B KoopauHaTax. PopMyna paccTOSIHUS OT TOYKHU A0 mpsimoit. Ilnomans
napajjieiorpaMmmMa B KOOpJAWHATaX, MOHSITHE 00 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BekTopsl

Bekropbl Ha miockocTu. ClOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE W BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHBHOCTh CKaJsPHOTO IPOU3BEACHUS.
CkansipHO€ TPOW3BEACHUE M MNpOeHUpoBaHHE. [IpUMEHEHuEe CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIEHMS [JJIMH W yriaoB. Pemenwne
T€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOTO IMPOU3BEACHUS.

JIIMHA OKPY/KHOCTH U IUIOLIAAb Kpyra

[IpaBunpHBIE MHOrOYroiapHUKM. [InuHa OKpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mctopudeckue cBeeHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTHU U
IUIOLIAAHU KpyTa.

JIBMKeHUs TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [IoBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsiTue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYJIbOType, apxurekrype. Kommosunum
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpUUEcKUX 3a7adax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHMs IPOrpaMMbl 10 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 POCCUHCKONW MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
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-3THYECKUX TPUHIHUIIOB B AESATEIBHOCTH YYEHOTO;

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 Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
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, PELICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAaHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEIOBATEIBCKON AECSATENBHOCTH;

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



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH W OTAbIXa, peryasipHas ¢uzndeckas
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 PELICHUA 3a]a4
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 M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON M NMPHUPOAHOM
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 JPYTUX;

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

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre oCcBOEHHS MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAJIbHBIMH PETYISATHUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATUN, YCTAHABIMBAThH CYIIIECTBCHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHH;

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

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOopMUpOBaTH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHy OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHUIA;

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

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOMUMBIX JIJISl pEIICHHS 3a/1a4H;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelaemMspie 3a/1a4ur CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEII0KESHHBIM HITH
c(OpMyITUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IeaIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPaXKAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (dopme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4€TOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, IUTAHHUPOBATH OPTaHU3AIMI0 COBMECTHOW palOTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE); BBINIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yjbTaTa M KadyeCTBO CBOETO BKJIada B OOMmUH pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ero
4acTh), BBIOMpATh CIOCOO pEIIeHUsS ¢ YYETOM HMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pemIeHui ¢ y4éTOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1aui, CAMOMOTHUBALIMU U peIeKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3aJ]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTAaBICHHON IENU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIty 00ydenus B 7 Kiaacce 00yJaromuiics MOIyduT CIETYIOIINUE TPEeIMETHBIC
PE3yJIbTaTHI:

Pacno3HaBaTh HM3yu€HHbIE TE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUECKHE (UTYpBI, BBIIOJIHATH
YEpTEXKU MO YCIOBUIO 3amaud. V3MepsATh JMHEHWHBIE W YIJIOBBIE BEIUYMHBI.
Pemats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

JlenaTp MPUKUAKY U OLEHKY JIMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pPa3MepoB NPUPOIHBIX OOBEKTOB. PasnuuaTh pas3Mepsl 3THX
OOBEKTOB 110 MOPSAAKY BETUYHHBI.

CTpouTh 4epTeXKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TNPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTe napauieJbHOCTh MPSAMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4yaTol Oymare.

[TpoBOAMTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUEHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnanerr monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OHMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHAUKYJIISP K OTPE3KY KaK T€OMETPUUECKUE
MecTta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUM U IIPU PEILICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJETh X CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSIThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTe noHSATHEM KacaTeIbHONW K OKPYKHOCTH, MOJIB30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajauyca, MPOBEAEHHOTO K TOUYKE KacaHUA.
Jloka3piBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh M NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECCKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K koHnmy oOyueHus B 8 Kkiacce oOydaromuiicss TONY4YHUT CIEAYIOLIUE
peIMETHbIE PE3YyJIbTaThI:

Pacro3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX JIIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH NPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Pasnmuyats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnagers moHsTHEM CpenHEH JMHUM TPEYroJbHUKA M Tpaleluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTth Teopemy
daneca 1 TeopeMy O IPONOPIUOHATIBHBIX OTPE3KaX, MPUMEHATh UX IJISl pPELICHUS
MPAKTHYECKHX 3ajad.

Pacrio3HaBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh HX
CBOWCTBA IPH PEIICHUN 33]1a4.

Brnanets moHsTHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJIbLHUKOB. MIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
no00us TPEYroJbHUKOB TPU PEUICHUH T€OMETPUYECKUX 3amad. J(okaspiBaTh U
IPUMEHATH OTHOLIEHUS MPOMOPLUUOHATBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOOOKE B MPAKTUUECKUX 33aUax.

BeiBomuTte W ucnonp3oBaTh mpocTeiimue  GopMynbl AN IUIOLIAAU
TPEYrojbHHUKa, NapaiieiorpaMma, poMOa U Tpanenuu. Beruuciars (pa3nuuHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TA€ HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHHE IUIOMIAeH



noOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biagerp mMOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHIity oOy4yeHus B 9 kjacce o0y4aromuiics MOTyYuT CIASAYIONIUE MPEIMETHbBIC
PE3yJbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelleHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) ITUHBI
Y YTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKZECCTBOM JUII HAxOKIECHUSA COOTHOLIEHHM MEXIAy TPUIOHOMETPUYECKUMHU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHS IIPU
peLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMeEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJNaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmMers 1npeacTaBiIeHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJlaX, YIJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHON U XOPAOW MPHU PEIIEHUH F€OMETPUYECKHUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O NPOU3BEIACHUH OTPE3KOB XOpI, O
IIPOU3BEACHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Braners mNOHATUSIMU yriaoBoro koddduieHTa u
CBOOOJHOTO YJI€HA, MOHUMATh WX TEOMETPHUUECKH CMBICI U CBS3b YIJIOBOTO



ko3 duIueHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEWMHON (QYHKIUH. YMETh
pemarb METOJOM KOOpPAMHAT 3aJadyd, CBA3aHHbIE C MApPAUIEIbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO MPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXO0XKICHHEM TOYEK
IIEPECEUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosp3oBaTeh MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUUM OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, IUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAaX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOW IuIomagu. Ilonb30BaTbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
Ir€OMETPUYECKUX M TNPAKTUYECKUX 3anad. I[IpuMeHATp MeToJ KOOpAUHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX FT€OMETPUUYECKHX 3a/1ayax.

Brnanete moHsATHEM BEKTOpa. YMETh CKJIaAblBaTh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHWCJO, BIAJETh NPABWJIAMH TPEYTOJbHUKA M IapajuieorpaMMa.
BiageTs npakTUYECKMMH MHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BliageTe CJI0KEHWEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJO B KOOPAHHATAX.

NwmeTts npencrabienue o 0asuce (Ha MIOCKOCTU). PackiiabiBaTh BEKTOPHI 1O
O0asucy. PackiagpiBaTh BEKTOpPbl CHJI € TOMOIIBIO  IPOEUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpumeHsATs T1oJlydeHHBIE 3HAHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bnanets MOHATHEM CKaJSPHOTO MPOU3BEIECHUS BEKTOPOB, MOHMMATh €ro
IF€OMETPUYECKAN CMBICII W YBEPEHHO TIOJb30BAaThCSl €r0 BBIPAXKEHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBS3b C MpoenupoBaHrueM. [IpUMEHATh CKalspHOE ITPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUs IJMH W YIioB. PemaTe reoMeTpuyecKkue 3ajayd ¢ MOMOUIBIO
CKaJIsIpHOrO mpou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEECHUE BEKTOPOB B
anredpandecknx U (PU3NIecKux 3agavax.

Branetes NOHATHSMHM NPAaBUJIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTH OKPY>KHOCTU M PaJiMaHHOW MEphI yIia, BEIYUCIATH IUIOWAAb Kpyra u
ero yacredd. Ilonumare cmbicn uucna m. [IpUMEHSTh MOJy4eHHBIE YMEHHS TMpHU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUSI 00 M3MEpEHUU
JUIMHBI OKPY>KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O NpeoOpa3oBaHUU IUIOCKOCTH, O JIBHYKEHUSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTYp, UEHTPHl MOBOPOTA, HAXOAMTH
KOMIIO3UIIMM TPOCTEHIINX IpeoOpa3oBaHuil. [IpuMeHATh ABMXKEHHS IJIOCKOCTH
IIPU PELIEHUU TEOMETPUUECKUX 3a]ad.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTh MATEMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOLIME BBIYUCICHUS



C MPUMEHEHHEM IMOAO0OMS M TPUTOHOMETPUYECKUX (PYHKIMHA (TOJB3YSICh, TIE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

IHesieBble OpUEHTHPHI PE3YJIHLTATOB BOCIIMTAHUS HA YPOKAX MATEMATUKHU

['paxtaHCKOE BOCIIUTAHME:

— MPOABIIIOIINN YBaXKEHHUE K TOCYJapCTBEHHBIM CUMBOJIaM Poccun, npa3aHukam;

— NPUHUMAIONIMM y4yacTHE B JKHM3HM Kjacca, 00I1eoOpa3oBaTeNbHOM OpraHu3aldd, B TOM YHCIE CaMOYIpPaBJICHUH,
OPHUEHTUPOBAHHBIN HA yYaCTHE B COLMAIIBHO 3HAYNMOU AEATEIbHOCTH.

[laTpuoTHyeckoe BOCIUTaHUE:

— CO3HAIOIIMK CBOIO HALIMOHAJIbHYIO, STHUYECKYIO MPHUHAJIJIEKHOCTD, JTFOOSIINI CBOM HAPO/, €ro TPAJAULINU, KYJIbTYPY;

— 3HAIOLIUI U yBa)arolMil qocTkeHus Hamell Pogunabsl — Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHUSX, OOEBbIE
MOJIBUTH U TPYJOBBIE TOCTH>KEHHUSI, TEPOEB U 3aIUTHUKOB OTedecTBa B MPOLIIOM U COBPEMEHHOCTH.

JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

— BBIPAXKAIOLINN TOTOBHOCTh OLICHUBATH CBOE MOBEJACHUE U MTOCTYIIKHU, [IOBEICHUE U ITOCTYIIKU APYTUX JIFOAEH C IMO3ULINI
TPAJIULIMOHHBIX POCCUUCKUX JTYXOBHO-HPABCTBEHHBIX IEHHOCTEW U HOPM C YYETOM OCO3HAHUSI NIOCIEACTBUM ITOCTYIIKOB;
— BBIPAXKAIOIIAN HENPUSATHE AaHTUTYMAHHBIX M ACOIMAJIbHBIX MOCTYNKOB, MOBEACHUS, MPOTUBOPEYAILINX TPAAUIMOHHBIM B
Poccun 1yXxOBHO-HPaBCTBEHHBIM HOPMaM U LIEHHOCTSIM;

— CO3HAIONINI COOTHOIIEHHE CBOOOABI U OTBETCTBEHHOCTU JIMYHOCTU B YCIOBUSX WHAMBUIYATBHOTO U OOIIECTBEHHOTO
IIPOCTPAHCTBA;

— MPOSIBJISIFOIIMN UHTEPEC K YTEHHIO, K POAHOMY A3bIKY, PYCCKOMY S3bIKY W JINTEPAType KaK YaCTH TYXOBHOW KYJIbTYPbI
CBOETO HapoJia, POCCUICKOIro 00IIeCTBa.

DCTETHYECKOE BOCITUTAaHHE:

— MPOSIBISIONIANA SMOITMOHAIBHO-YYBCTBEHHYIO BOCIIPUUMYHUBOCTh K Pa3HbIM BUJaM UCKYCCTBA, TPAIUIUSM U TBOPUYECTBY
CBOETO U JIPYTUX HAPOJOB, IOHUMAaHHUE UX BIUSHUS HA TTOBEJACHUE JIFOICH;

— OPUCHTHPOBAHHBIN Ha CAaMOBBIPAKECHHE B PAa3HBIX BUIaX UCKYCCTBA, B Xy/I0’KECTBEHHOM TBOPUYECTBE.



duznueckoe BocnuTanue, GopMUPOBAHUE KYJIbTYPHI 3J0POBbS U AMOIIMOHAIILHOTO OJIArOMOIyYns:

— IMOHUMAIOIIMKA LEHHOCTh XU3HH, 3I0POBbS U OE€30MaCHOCTH, 3HAYEHHME JIMYHBIX YCHIMA B COXPAHEHUH 3J0POBBA,
3HAIONIUI ¥ COOMIOAAIONINI MpaBuiia 0€30MaCHOCTH, 0€30MIaCHOT0 MOBEJACHUS, B TOM YKCIie B MH(POPMAIMOHHOM Cpejie;

— BbIpaXKalOUIMil YCTaHOBKY Ha 3JI0POBBIM 00pa3 >KU3HU (30pOBOE NMUTAHUE, COOJIOJEHHWE TUTHMEHMYECKHX IpaBul,
cOaTaHCUPOBAHHBIN PEKUM 3aHIATHH U OTABIXA, PETYISIPHYIO GU3HUECKYIO aKTUBHOCTB );

— OPOSBISIONINN HEMPUATHE BPEIHBIX NPUBBIYEK (KypEeHUs, YIMOTPEOJCHUS alKOroJisi, HAPKOTUKOB, UTPOBOM U HMHBIX
dbopm 3aBUCUMOCTEH ), MIOHMMAHUE UX TIOCIEACTBUM, Bpeaa sl PU3HMUECKOT0 U MCUXUYECKOTO 3/I0POBbSL.

TpynoBoe BOoCIIUTaHHUE:

— YBaXalollUi TPy, PE3yabTaTbl CBOErO TPyJa, TPyAa APYIUX JIOAECH; MPOSBISIIOIIAA HUHTEPEC K MPAKTUUYECKOMY
U3YYEHUIO MTpodeCccuil U Tpyaa pa3InyHOro pojaa, B TOM YHCIIe HA OCHOBE PUMEHEHHUS MPEAMETHBIX 3HAHUI;

— CO3HAIOLIUN BaXKHOCTh TPYAOII00US, 00y4eHUs TPyAy, HAKOIUIEHHUS HABBIKOB TPYAOBOU JESITEIIBHOCTU HA MPOTKEHUU
KHU3HU JJIs1 yCTIEUTHOW Mpo(dhecCHOHAIbHON caMopeaan3alui B pOCCUICKOM OOIIECTBE;

— YYacCTBYIOIIUH B PEIICHUH MPAKTUUECKUX TPYAOBBIX e, 3a7a4 (B ceMbe, 00111e00pa30oBaTeIbHON OpraHu3alliu, CBOCH
MECTHOCTH) TEXHOJOTMYECKOM U COIMaJIbHOM HANpaBICHHOCTH, CHOCOOHBI WHULMUPOBAaTh, IUIAHUPOBATH H
CaMOCTOATEILHO BBIMOJIHATH TAKOTO POJA ACSITENbHOCTD;

— BBIPAKAIOIIMA TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M MOCTPOCHHUIO WHAWBHUAYAJIbHOM TPACKTOpPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U O0IIECTBEHHBIX HHTEPECOB, MOTPEOHOCTE.

DKOJIOrMYECKOE BOCTIUTAHUE:

— CO3HAKMIMI CBOK OTBETCTBEHHOCTh KaK TpaXJIaHWHA U TOTPEOUTENIE B YCJIOBUAX B3aUMOCBSA3U MPUPOIHOM,
TEXHOJIOTUYECKON U COLIUATILHOU CPET;

— BBIPAXKAIOIIUKN aKTUBHOE HENPUATHE JIEUCTBUM, NMPUHOCAIIUX BpEI NPUPOJE; OPUCHTUPOBAHHBIM HA NPUMEHEHUE
3HAHUU €CTECTBEHHBIX M COIMAJIbHBIX HAyK JUIs pelIeHUs] 3aJa4 B OOJACTH OXpaHbl MPUPOJbI, IUIAHUPOBAHUS CBOMX
MOCTYIIKOB U OLICHKU UX BO3MOXHBIX MTOCIEACTBUH JJIs1 OKPYKAIOILIEH CPEIbI.

[{eHHOCTh HAYYHOI'O MO3HAHUS:
— pPAa3BHUBAIOLIMII HABBIKM MCIOJB30BaHUS PA3JIMYHBIX CPENCTB IIO3HAHMS, HAKOIUIEHUS 3HAHMM O MHpe (SA3BIKOBas,
YUTaTeNIbCKasl KyJlbTypa, AeSITeIbHOCTh B MH(OPMAIMOHHOMU, TU(POBOIL cpese);



— JIEMOHCTPUPYIOIIMA HABBIKM HAONIOACHUM, HAKOIJIEHUs (PaKTOB, OCMBICICHHUS OIbITA B €CTECTBEHHO-HAYYHOU U
TYMaHHUTAPHON 00JaCTSIX MO3HAHUS, UCCIICOBATEIHCKOM IS TEIILHOCTH.

7 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Hauana reomerpuu. I[Ipocrenmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 20 1 bubmmorexa LIOK
P P ' https://m.eds00.ru/78c146¢c4
I/I3MepeHI/I€ reoOMCTPHUICCKUX BCIMINH
bubnuoreka [{OK
2 T 21 1
PEYTOILHARA https://m.edso0.ru/78c146¢c4
[Tapanmnensnocts. Cymma yrioB bubnnorexa [JOK
3 18 1
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
bu6nmorexa LIOK
1
4 [IpsvoyroIbHbIE TPeyrONbHIKH o https://m.edsoo.ru/78c146¢c4
bu6nmorexa LIOK
r 1
> COMETpIHECiie HepaseHcTsa > https://m.edsoo.ru/78c146¢c4
OkpyXHOCTB. ['eoMeTprueckre MecTa
6 TO‘f)e}I’()KHOCT OCHHS C ?IOMO BIO IIUPKYJIS 19 1 bubmorexa HOK
. p HIbIO THHPIY https://m.edso0.ru/78c146¢4
U JIMHCUKU
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 10 1 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




8 KUIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne ni/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
1 HeTbipExyroabHHK 24 . https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
2 Hromars 12 1 https://m.edsoo.ru/a5cb98eb
Teopema [Tudaropa u nHauana bubnuorexa [JOK
3 13 1
TPUTOHOMETPHUHU https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
4 Tonobue 25 1 https://m.edsoo.ru/a5cb98eb
5 Vsl 1 4eTBIPEXYTOJIBHUKY, CBS3aHHBIE C 20 1 bubnnorexa [HOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpEeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 8 1 bu6nmoreka [JOK
3HAHUM https://m.edsoo.ru/a5cb98eb
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KUIIACC

KoiauuecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m Kourposbnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1. 10
Bexrops! 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2. 1
Mertoz koopauHat > 1 https://m.edsoo.ru/dddde230
bubmuorexa [JOK
. 2
3 Peruenne TpeyroisHikos 0 1 https://m.edsoo.ru/dddde230
4 CkaJsipHO€E IPOU3BEIECHUE 9 1 bubmorexa [JOK
' p p A https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
. 12
> [Tonobue Tpeyrobinios 1 https://m.edsoo.ru/dddde230
bu6nmoreka [JOK
6.
Jlanka OKPYKHOCTH 1 IIOMAH KPYra 14 1 https://m.edsoo.ru/dddde230
bu6nmoreka [JOK
7. 0
JIBHKCHHA TI0CKOCTH 10 https://m.edsoo.ru/dddde230
g [ToBTOpenue, 06001IEHNE, 12 1 bu6nmoreka [JOK
' cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/dddde230
OBIHIEE KOJIMYECTBO YACOB I1O
1 102 7 0

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

I'eomeTpus

6.1

Pacno3naBate W3y4YeHHBIE TEOMETPUYECKHE (UTYpBI, OINPEOeNsATh WX
B3aMMHOE  pAacIOJIOKEHUE, H300pakaTb reoMeTpudeckue  (Gurypsl,
BBITNOJIHATh YEPTEXKH 10 YCIOBUIO 3aaauu. VI3MepsATh IMHENHBIE U YIJIOBbIE
BEIMYMHBI. Pemiate 3ajauM Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIMYUH

yTJIOB

6.2

Jenate rpy0Oyi0 OLEHKY JMHEHHBIX U YIVIOBBIX BEIMYMH MPEIMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyath paszmepsl
9THX 0OBEKTOB 110 MOPSJIKY BETUUUHBI

6.3

6.4

6.5

CTpOI/ITI) YCPTECIKU K TCOMCTPUYICCKUM 3a/ladyaM

[Tonp30BaThcss TNpPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BaTh
NPU3HAKH U CBOWCTBA PABHOOCIPEHHBIX TPEYTOJILHUKOB TPHU PEIICHUH
3a1a4
HpOBO)II/ITI) JIOTUYCCKUE paCCYKIACHUSA C UCITOJIB30BAHUEM IT'COMETPUUCCKUX
TeopeM

6.6

6.7

6.8

ITonmp30BaTbCcsl TMpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MEIWaHbl, MNPOBEAEHHOW K THUNOTEHY3€ NPSAMOYIOJbHOTO
TPEYTOJbHUKA, B PEIICHUU T€OMETPUUYECKUX 3a]1a4

Onpenenarb nNapaJyieNbHOCTh MPSMBIX C TOMOILIBIO YIJIOB, KOTOpbIE
oOpa3zyer ¢ HuUMH cekymas. OmnpeaensTe NapauIeIbHOCTh MPSAMBIX C
MMOMONIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MHPSMOWM JO TOYEK
JPYTror NpAMoi

Pemrate 3agaun Ha KjaeT4aTOM 6YM3.1"C

6.9

[IpoBOANTH BBIUMCIEHHUS] W HAXOAWUTh YUCIOBbIE U OYKBEHHbIE 3HAYEHUS
YIJIOB B TEOMETPUYECKMX 3aJadaXx C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, 00Opa30BaHHBIX MPHU
[IEPECECUCHUM  JBYX  IApaJUlelbHBIX  IpsAMBIX  cekymend. Pemars
IIPAaKTUYECKUE 3a7a4l Ha HaXO0KJICHUE YIJIOB

6.10

Bnanerp moHATHEM TeOMETPUYECKOrO0 MeCTa TO4YeK. YMETh OIpeaessaTh
OHCCEeKTpUCy YyIjla W CEepeAUHHBbIH NEePIeHIUKYIAp K OTpPe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK

6.11

DopMyTUPOBATH ONpEACNICHUsI OKPYKHOCTH M Kpyra, XOopAbl U AHaMeTpa




OKPY’KHOCTH, IOJb30BATHCA UX CBOMCTBaAMH. YMETh INPpUMCHATL OTHU
CBOMCTBaA IIpr pCUICHUHN 3aa4

Biagers nmoHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHMKA OKPYXHOCTH, YMEThb
HaxoauTh €€ meHtp. Ilomb3oBaThest akTaMH O TOM, YTO OMCCEKTPHCHI

6.12 VJIJIOB TPEYTONbHUKA TMEPECEKAIOTCS B OJHOM TOYKEe, U O TOM, 4TO
CepeIMHHBIC TIEPICHIUKY/ISAPbI K CTOPOHAM TPEYroJbHUKA MTEPECEKAIOTCS B
OJTHOM TOYKE
Brnasieth MOHATHEM KacaTeNbHOM K OKPY)KHOCTH, TTOJIb30BATHCS TEOPEMOU O
6.13 NEPIEHANKYIAPHOCTH KacaTeIbHOW M paauyca, MPOBEACHHOTO K TOYKE
KacaHHsI
6.14 [Tonp30oBaTbcss ~ MPOCTCUIIMMHU ~ TEOMETPUYECKUMH  HEPAaBEHCTBAMH,
' NOHUMATh UX MPAKTHYECKHI CMBICIT
6.15 [TpoBOIUTH OCHOBHBIC T€OMETPHUECKUE TIOCTPOCHHS C MOMOIIBIO UPKYJISI
' ¥ JIMHEAKH
8 KUIIACC
Kon .
IIposepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHMs
pe3yJbTara
6 I'eomerpus
6.1 PacniosHaBath OCHOBHBIE BHIBI YCTHIPEXYTOJBHUKOB, HX 3JIEMEHTHI,
' MIOJIb30BAThCS X CBOMCTBAMH MPH PELICHUU T€OMETPHUECKUX 3a]1au
6.2 [IpuMeHATH CBOWCTBA TOYKU MEPECEUCHUST MEAMAaH TPEYrobHUKA (LIEHTpa
' Macc) B pELIEHHH 3a1a4
Brnanets OHATHEM CpEIHEH JTMHUU TPEYroJbHUKA U TPAICIHH, TPUMEHSTh
6.3 UX CBOWCTBA TIPU PEUICHUH TEOMETPUYCCKHX 3a7ad. [loyib30BaThCs
' Teopemoit Dayeca U TeOpPEMON O MPOMOPIIMOHATLHBIX OTPE3Kax, MPUMEHSTh
WX TS PEIIeHUs MPAKTHUECKUX 3a/1a4
6.4 [lpuMeHsAT,  TpU3HAKM  MOAOOMS  TPEYrOJIBHUKOB B PCIICHUU
' FCOMETPHUUCCKUX 3a1a4
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHuss reoMEeTpUYECKHX U
6.5 npakTrdeckux 3agad. CTpOMTh MaTeMaTHYEeCKyl0 MOJETb B MPAKTHYECKHUX
' 3aja4ax, CaMOCTOSTEIbHO JeaaTh YepTEX M HAXOAWTh COOTBETCTBYIOIIHE
JUTHHBI
Bramerp MOHATHMSMH CcHHYCa, KOCHHYCAa M TaHIEHCAa OCTPOTO yria
6.6 NPSIMOYTOJIBHOTO TpEeyrojbHHUKA. [l0Nb30BaThCS ITUMHU TOHATHUSMH IS
peIIeHHsI MPaKTHYECKUX 3a7a4
6.7 Bbraucisars (pa3iuvHbIME CIIOCOOAMH) TUIOIIAAb TPEYTOIbHUKA | TLIOIA N

MHOTOYTOJIBHBIX (GUTYp (MONB3YACh, TA€e HEOOXOIUMO, KaIBKYISITOPOM).




[IpuMeHATH NOydYEHHBIE YMEHMS B IIPAKTUYECKUX 3a1a4ax

6.8

6.9

Bnaners NOHATHSAMM BIHMCAaHHOTO M LEHTPAJIBbHOIO YIJIA, HMCIOJIb30BaTh
TEOPEMBl O BIMCAHHBIX YIJIaX, yrjax MeXAYy XOpAaMHU (CEKYIHMMHU) U yrie
MEXy KacaTeJIbHOW U XOpJOU MPU PEILICHUH N'€OMETPUYECKHUX 3a1a4

BJ'Ia,I[GTB IIOHATHUEM OIIMCAHHOI'O I‘IGTI)IpéXYI"O.]'IbHI/IKEI, IIPUMCHATH CBOMCTBaA
OIMMCAaHHOT O quBIpéXYFOHBHI/IKa IIpU pCUICHUH 3a1a4

6.10

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[IpuMeHsTh MOTYYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUECKUE
MOJIENIA JUIs 3a/la4 PEAJbHOW JKW3HU W MPOBOJIUTH COOTBETCTBYIOIIHEC
BBIYUCIICHHSI C TIPUMEHEHUEM I0JI00USN TPUTOHOMETPUH (TIOJB3YSCh, TIC
HEO00X0IUMO, KaJIbKYJIATOPOM)

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPbIX YIJIOB, HAaXOAUTh C HX
NOMOULIBI0  PAa3JIMYHbIE  DJJEMEHTHl  INPSAMOYIOJBHOTO  TPEYTrOJIbHHMKA
(«perieHue NPSAMOYTOJIBHBIX TPEYroJbHUKOBY»). Haxomuth (C MoMoIIbo
KaJIbKYJISATOPA) JUIMHBI U YTJIBI JUI HETaOJIMYHbBIX 3HAaUeHUH

6.2

ITonp30BatbCs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUIsl HAXO0XKIEHUSI COOTHOIIEHUN MEXKITY
TPUTOHOMETPUUYECKUMHU BETMUMHAMU

6.3

Hcnonp3oBare TEOpEMBI CHHYCOB M KOCHHYCOB JUII HAaxOJIEHUS
pPa3IUYHBIX DJIEMEHTOB TPEYTrOJIbHUKA («PEIIEHHE TPEYroJbHUKOBY),
MIPUMEHSATH UX IIPU PELICHUU T€OMETPUUECKUX 3a1a4

6.4

Bnagers moHsATHMSAMH  npeoOpa3zoBaHMA  1MONOOMS, COOTBETCTBEHHBIX
2JeMEHTOB TOA0OHBIX ¢uryp. Ilombp3oBaTbest CBOMCTBaMU  MOI00MS
MPOU3BOJBHBIX (GUTYp, YMETh BBIYUCIATH [UIMHBI UM HAXOAWTh YIJbl Y
no100HbIX uryp. [IpumMeHsATs CBOMCTBA 1M0100MS B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIEM MUPE

6.5

6.6

ITons30BaTbcst TeopeMaMH O TPOU3BEIECHUU  OTPE3KOB  XOpA, O
MIPOM3BEIEHNHU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHON

[Tonp3oBaThcst BEKTOpaMH, MOHUMATh MX T€OMETPUUYECKUN U (DU3HUECKUN
CMBICTI, IPUMEHATh MX B PEIICHUH T'€OMETPUYECCKUX U (PU3NYESCKUX 3a/1ad.
[IpumeHATh CKansipHOE NPOU3BENCHUE BEKTOPOB JUISI HAXOXKICHHS UIMH U
YIJIOB

6.7

ITonap30BaThCs MCTOOM KOOpAWHAT Ha IIJIOCKOCTH, IPHMCHATH €TI0 B
PCIICHUU IT'COMCTPUYCCKUX U MMPAKTUYICCKUX 3a1a1




Bianers mOHATHSAMU MPAaBUILHOIO MHOTOYTOJIbHUKA, JUTMHBI OKPYKHOCTH,
JUIMHBI YT OKPY)KHOCTH W PaJHMaHHON MeEpbl yria, YMETh BBIYHCIATH

08 Wwiolmaab Kpyra M ero 4vacteil. IIpUMEHSATH IIOJy4EHHBIE YMEHUS B
NPAKTHYECKUX 3a]1a4ax
6.9 Haxomute ocu WM LEHTPbl CUMMETpUHM (GUTYp, NPUMEHSTH JBHKEHUS
' IUIOCKOCTH B ITPOCTEMIINX CIydasx
[IpUMEHSTH MOJNYYEHHBIE 3HAHKS HA MPAKTUKE — CTPOUTH MaTEMATHYECKHE
6.10 MOJENU Ui 3a1a4 PEajbHOM JKM3HM M HPOBOJMTH COOTBETCTBYIOIIUE

BBIYUCIICHHUSI C TPUMEHEHHEM MOAOOMAN TPUTOHOMETPUYECKUX (DYHKIHIA
(TIOJIB3YSICh, T1Ie HEOOXOIMMO, KAJIBKYIISATOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpust
Hauanbnubie nonsitust reometpuu. Touka, npsmasi, OTPE30K, Jyd. Yrosu. Buubl
6.1 yrioB. BeprukaneHble W cMexHbIe yribl. buccektpuca yria. Jlomanas,
MHOTOYyrojpHUK. [lapamiensHoCcTh U NepreHUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa oceBoW cummerpuu. [Ipumepst
' CUMMETPHUH B OKPYKAIOILEM MUDPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
' Me/raHa, OMcceKTpHca, X CBOMCTBA
6.4 PaBHOOe1peHHBIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepasenctBo
' TPEYroJbHUKA
6.5 CBoiicTBa M NIpU3HAKU PAaBHOOEIPEHHOIO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
' TPEYrONbHUKOB
6.6 CpolicTBa M TNpPHU3HAKU MapaJjIeNbHbIX NpsAMbIX. CymMMma yIJoB TpEyrojbHHUKA.
' BHemHue yriel TpeyrojabHuKa
[IpssmoyronbHblii  TpeyroabHUK.  CBOHCTBO  MeAMAaHBl  MPSMOYTOJBHOTO
6.7 TpeyrojbHUKa, MpOBeNEHHOM K  rumoreHysze. IlpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYroabHBIN TPEYroiabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMETpHUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopemMa O OonblleM yriae U OONbIIEH CTOPOHE TPEYroJbHHKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe Mecto Touek. buccekTpuca yria u cepeIMHHBIN EPIEHANKYIISIP
' K OTPE3Ky KaK T€OMETPUUYECKUE MECTA TOUEK
6.10 OKpyYXHOCTh W KpPYT, XOpJla U AUAaMETP, UX CBOMCTBA. B3anMHOE pacnosioxeHue
' OKPYKHOCTH U npsimoii. KacaTenbHas U cexymasi K OKpy>KHOCTH
6.11 OkpyXHOCTb, BIHMCAaHHas B Yroji. BrucaHHas u oOIUCaHHAass OKPYKHOCTU
' TPEYTroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMmoyronpHUK, poMO, KBaApaT, UX MPU3HAKUA U CBOWCTBA




Tpaneuusi, paBHOOOKass Tpameuus, €€ CBOMCTBa M mNpu3HaKH. lIpsMoyronbHas

6.3
Tpaneuus
6.4 Meron yasoenuss Menuasbl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyrojipHuKa
6.6 [TomoGue TpeyrombHUKOB, Ko3(p¢dumument mnoxodbus. IlpusHakum mnoH00US
' TpeyrodbHUKOB. [IpuMeHeHne nogo0us Py pelIeHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl 1J1d IIIOLIAANA TPEYTOIbHIKA, MapajienorpaMmma, pomoa u Tpanenuu
6.8 CaoiicTBa miomazaei reomeTpudeckux puryp. OTHOIICHUE TUIOMAACH 0T00HBIX
' ¢puryp
6.9 Brprunciienne miomanei TpeyroJbHUKOB W MHOTOYTOJIBHUKOB Ha KIIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyc, KOCHMHYC, TaHI€HC OCTPOTO YyIjla HpSIMOYTOJbHOIO TPEyroJibHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (PYHKIIMU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpaJbHBIE YIJIbl, YTOJI MEXAY KacaTeJbHOM M XOpJIOH. YTkl
' MEX1y XOpJlaMU U CEKYILIUMU
6.13 BrnivcaHHBIE M ONMCAHHBIE YETBIPEX YT OIBHUKU
6.14 B3aumHoe pacnosnoxkeHue AByx OkpyxkHocTel. Kacanue okpyxkHoctei. OOmiue
' KacaTeJIbHbIE K IBYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 ['eomerpus
6.1 Cunyc, xkocunyc, TtanreHc yrioB or 0 mgo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJeCTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenune tpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
' IIPAKTUYECKUX 3a7a4 C UCIIO0Ib30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpazoBanue noaoous. [1o100Me COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema 0 NpPOU3BENEHUU OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIEHUH OTPE3KOB
' CEeKYILHX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bekrop, nnunHa (MOayib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTUBOIOIOKHO
6.5 HAIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' ornepanuu HajJ BekTopamH. Pa3iiokeHne BeKkTOopa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopnunarel Bektopa. CKalsipHOE NPOU3BENECHHE BEKTOPOB, INPUMEHEHHE IS




HaxXOXXIACHUA OJIMH U YyIJI0B

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSIMOW U OKPYKHOCTH B

6.7 KOOpJMHATaX, NEepeceueHre OKPYXKHOCTeW M TPsAMBIX. MeToa KOOpIMHAT H €ro
MPUMEHEHUE
6.8 [IpaBuIBEHBIE MHOTOYTOJIBHUKH
6.9 Jmuna okpyxHocTH. ['pagycHas u paauaHHas Mepa yria, BBIYHCICHHE JUIMH YT
' OKPY>KHOCTEH
6.10 [Tnomane Kpyra, ceKTopa, CerMEeHTa
6.11 JIBuKeHHsSI TUIOCKOCTM W BHYTPEHHHUE CcuUMMeTpuu (uryp (dIeMeHTapHBIC

npencrasienus). [lapamnensusiii nepenoc. [ToBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh NOHATUSAMU: MHOYKECTBO, IIOJIMHOKECTBO, ONEPALUU
HaJ MHOXECTBAMHU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX MPH PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguueckoe TPEJCTaBICHHE MHOXKECTB [UIsl OINHCAaHUS PeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3324 U3 APYTHX YIEOHBIX ITPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC pacCiio3HaBaTb HNCTHHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMenue OIICpHUPOBATHL TIIOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIEITUMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YHUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApOOb M JecsATHYHAs IpOOb,
CTaHJIAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YucCiiaMd, CpaBHUBATb W YIIOPAJAOYHMBATHL 4YMCJIA, MPCACTABIATL 4YHCJIa Ha
KOOPIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb NOHATHSMM: CTENEHb C LEIbIM IIOKa3aTeleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacué€Thl Mo ¢opmyiam, npeoOpa3zoBaHUs
HENbIX, JPOOHO-PALlMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMU,
pa3’I0KEeHUEe MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyIn pa3sHOCTH KBaJIpaTOB U KBaJgpaTa CyMMbI H Pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHUCIOBOE PABEHCTBO, YpPAaBHEHHE C
OJIHOW NMEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pelarTh JMHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCIE IpU
pELICHUH 3aJay U3 JIPYruxX MNpPeIMETOB U MPAKTHUUECKUX 3a7ad; YMEHHUE
UCIIOJIb30BaTh KOOPJIUHATHYIO MPSMYIO U KOOPAMHATHYIO IUIOCKOCThH ISt
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMSA, rpaduk (yHKUHH, HYIA
(GyHKIMU, TPOMEXKYTKM 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pacTaHUs,




yObIBaHUSI, HAWOONIbIIEe W HAWMEHBINECEC 3HAYCHUS (PYHKIMH, yMEHHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAIBLHOCT, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPONOPIUOHATBHOCTD,
napaboJia, runep0oa; yMeHHe CTPOUTh Tpaduiku QyHKIUH, UCIIONB30BaATh
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB U PEATbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIIEI0BATEILHOCTD, apu(MeTryecKas
U TeOMEeTpUYeCcKass MpPOrpecCMd; YyMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MpPU PElIeHUU
3a/a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HU

YMeHue pemaTh 33a4l Pa3HbIX TUIIOB (B TOM YMCJE HA MPOLEHTHI, 10JIU U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HMOKYIIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4M, HCCIECNOBATh IIOIYYEHHOE PEUICHHE U
OLICHUBATh [IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMH: (QHUTYpa, TOYKA, OTPE3OK, NpsMas, Jyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TpPEYroJIbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHHUI TPEYrOJIBHHUKH, MPSIMOYTOJIBHBIN TPEYroJbHHUK, MeIuaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOIBHUK,
napajieiorpaMM, poMO, IPSMOYTOITBHUK, KBAIPaT, TPANEIH; OKPYKHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4M, B TOM YHUCIIE U3 MOBCETHEBHOM >KM3HHU, Ha HaXOXKJICHHE
reOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (QUIYyp U
¢baxToB

10

11

YMeHue omnepupoBaTh IOHATHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAJUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh MNPSIMBIX, YroOJI
MEXy MPSIMBIMH, NIEPIIEHANKYIISP, HAKIIOHHAS, POEKIHs, mojodue Gpuryp,
NOJO0HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
[apaJuIeIbHOCTD U IIEPIIEHIUKYIIAPHOCTD MPAMBIX B OKPYXKAIOLIEM MUpE

YMCHI/Ie OHepI/IpOBaTI) IHNOHATUAMM: OJIUHA, paCCTOSIHI/Ie, erJ'I (BG.]'H/ILII/IHa
yrila, CHHYC U KOCUHYC yTila TPEeyrojbHHUKA), IJIOAadb; YMEHHE OLEHUBATDH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, THHBI OKPY>KHOCTH U
IUIOINAAM Kpyra, oObeMa MpsSMOYTOJbHOTO Mapajulelenumnesia; yMEeHue
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOIIaAeH

12

Ymenune  u3zo0paxkaTb  IJIocKMe  GUIypsl W HX  KOMOMHAaNuW,
NPOCTPAaHCTBEHHBbIE (QUTYphl OT pPYKH, C TOMOIIBIO  YEePTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYToJibHAsh CHUCTEMa KOOP/AMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIIPHOE IPOU3BEACHHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOpBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

VYmMmenune OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmabl,
TaOJIMIIBI, CpeTHee apuPMETHUECKOE, MeaHa, HanOOJbIIee U HAUMEHbBIIIee
3HaYeHHs,  pa3Max  YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaOMUIIAX ¥ HA JMarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
peajbHBIX TPOIIECCOB W SIBICHHIA, yYMEHHE pAaclo3HaBaTh H3MCHUYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4dalHbIA ONBIT  (CIay4yailHbIN
OKCIEPUMEHT),  JJEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITUS; yMEHUE
HaXOJUThb  BEPOSTHOCTU  CIy4yallHbIX  COOBITUH B OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajaud
METO/IOM OpPTraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHMEM IpaBHJIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUUECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXKalOIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

16

YMenue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3a7auH,
IIPUBOAUTH NPHUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MNPUPOAE U
JKU3HHM, PAaCcO3HABaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONMUCHIBaTh OT/IEIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, IOJYYEHHBIE B XOJIE
pa3BUTHSA MaTEMaTUKU KaK HAayKd, IPUBOAMUTH IPUMEPBl MaTEMATHUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU



HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1 UYucna 1 BBIYUCIICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haku JenMMOoCTH HEIbIX YUCell
12 OOBIKHOBEHHBIE U JIECATUYHbIE APOOU, MPOIICHTHI, OECKOHEYHbIE EPUOTUNUECKUE
' apoou
1.3 Panmonaneheie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTBuTenbHbIC 4YHcla. ApuU(METHYSCKUE OINEpalud C JICHCTBUTEIHHBIMU
' YHCITAMH
15 [TpuOnuxE€HHbIE BBIUMCICHUS, TpPaBUJIA OKPYIJICHUS, MPHUKUIKA U OIEHKa
' pe3ynbTaTta BRIYUCICHUN
2 Anrebpanyeckue BEIpaKCHUs
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
99 Crenenp ¢ nenbiM nokaszateneM. CrTeneHb C palMOHAIBHBIM I10Ka3aTEJIEM.
' CBoiicTBa cTeNIeHU
2.3 MHorouieHsl
2.4 Anrebpanueckast 1poOb
95 Apudpmernueckuit KOpEHb HaTypaJbHON CTEIICHU. JencrTBus c
' apu(pMETHUYECKUMH KOPHIMH HAaTYpaJIbHOU CTETICHH
3 YpaBHEHHs U HEPABEHCTBA
31 [ensie u npoOHO-panMoHaNIbHBIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHHI
3.9 [ensie u napoOHO-parmoHaNbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBble IOCIE10BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
49 Apudmernueckas U reomeTpuyeckas nporpeccur. Dopmyna  CIOXKHBIX
' IIPOLIEHTOB
5 OyHKIHMH
OyHkuus, crocoOs! 3ananus GyHkuuu. I'papuk pynknuu. O6aacTb onpeneneHus
M MHOXeCTBO 3HaueHWd  ¢yHkuuu. Hymu  pynkomm.  [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (YHKIIMU. MakcUMyMmBbl U
MUHUMYMBI (yHKnuu. Haunbonblliee W HavMeHbIliee 3HaYeHHE (YHKIUU Ha
IIPOMEXKYTKE
6 KoopauHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimas




6.2

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenune reoMeTpuuecKux BEITUUYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHuosxecTBa
8.5 I'pads
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