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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1EbI0 00€CTeunTh M3yYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOIIEHHW ¥ B3aMMHOE PACHOJIOKEHUE, OMUPAETCSs Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3y4eHUusi reOMETpUU Ha YPOBHE OCHOBHOIO
oO1iero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS POBOJAUTD
JTIOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJIeHUs «OT TMPOTHBHOTO», OTIAMYATh CBOWCTBA OT TPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHE TOKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[{enpio M3ydeHUs: TEOMETPUU SIBIIETCSA MCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
TP PEIICHUHM KaK MaTEeMaTHYECKUX, TaK U MPAKTHYECKUX 3a/1ad, BCTPCUAOIINXCS
B peanbHOM xu3HM. OOyyaromuiics JODKEH HAy4YWUTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMUCHIBATH CIOBaMHM YEPTEK WM PUCYHOK, HAWUTH
IJIOMIAJh  3€MEJIbHOTO  Yy4acTKa, pPacCUUThIBaTb  HEOOXOAUMYIO  JUIUHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemieHuy 3a7a4 MPAKTUYECKOTO XapakTepa OOYYaIOIIMICS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlbHBIX JKU3HEHHBIX CUTYyalllii, IPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh IMOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YrIyOJaEHHOTO U3YyUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yarolyecs: He MPOCTO 3HAKOMSITCS C ONPECIEHHBIMU MOHATUSIMU, a
YBEPEHHO OBIaieBal0T UMH. CyIeCTBYIOIME TEMbI MPOTPpaMMbl 0a30BOr0 Kypca
reOMETPUH U3Yy4aroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaoT
YMEHUS, TMOMOTAIOIINE MM YBEPEHHO MPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPexkae Bcero Gusnke U nHhopmaTuke,
a TaK)Ke TIOJIb30BATHCS IMONYYCHHBIMH 3HAHUSIMH TIPU PEIICHUM TPAKTHYCCKUX
3asay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbBIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC pa3ciibl
conepxkanusi:  «Hawana  reomerpum», «TpeyronbHukn», «OKpyKHOCTBY,
«YetpipéxyronbHukuy, «Ilogobuey, «dneMeHTsl TpuroHomeTpuny, «llmomanny», a
Takxke «MeTton koopauHaty, «Bexkrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha usyuenue yueOHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, OTpe3ok, ayd. IloHstue o0 axcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TOYeK Ha NpsMou. M3mepeHue MHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts ¥ yroi. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukainbHbie U cMeKHbIE yIuIbl. [laparuienbHble U IEPIEHANKYIISIPHBIE TPSMBIC.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. JliinHa somanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE (QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHuss. MTHCTpyMEHTHI 111 ©3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuKku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIBHBIE, TYIOYI'OJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTrOJIbHHUKA.

PaBeHcTtBO TpeyronbHUKOB. IlepBblii W BTOpOM NPU3HAKKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsT MEXAYy CTOPOHAMH W yrjiaMu TpeyrojibHHKa. HepaBeHCTBO
TpEeyroJpHUKa. HepaBeHCTBO O IJIMHE TOMAHOM.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOLIEM MHPE.

IMapaanensHbie npsimble. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBkimna u
o posu JloOGaueBCKOro B OTKPHITUU HEEBKIMIOBOM reomerpun. CBoicTBa U
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyroibHUKa. BHEMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabLHUKH

[Ipu3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB. llepnenaukymnsp u
HakJIOHHAs. CBOMCTBO MEAMAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHblii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTP,
paguyc, nMaMeTp, XOpAa, UX CBOMCTBA. B3anMHOE pacmnosioKEHUE OKPYKHOCTU U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCAaHHas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O T€OMETPUYECKOM MECTE TOYEK. [IpuMepsl reoMeTpuYECKnX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecta ToueK. ONnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1HeHTp. MeToa reoMeTpruIecKX MECT TOUEK MPH PEIICHUH N'€OMETPUUYECKUX 3a/1a4.

ITocTpoeHus ¢ MOMOUIbIO HMPKYJIS U JIMHEHUKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, 3TaIlbl
34141 HA MIOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHUK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOeapeHHas Tpamenus, €€
cBOMCTBa U npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPAIICLH.

Cpennsss TMHUSA TPEyrojbHUKA. MeTon yJIBOEHHsS MEIHWaHbl TPEYTrOJbHUKA.
Teopema o nepeceyeHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3Kkax. Teopema
BapuHbpoHa 111 IPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITopo0ue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodus. I[lpuzHaku momoous
TpeyroJbHUKOB. IIprMeHeHne nomo0usi TpU PEIIEHUH TEOMETPUUYECKHX H
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tousatne o rmmromaau. CBOWMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMyIbl 7S IIOMIAN TPEYTOJIbHUKA, IMapajuieiorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOILIEHHE IOMIAAEH TPEYTOIbHUKOB.

Teopema IIudaropa

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

JIeMEeHThI TPUTOHOMETPHUH

CHuHyC, KOCHHYC, TaHI€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJbHOIO
TpeyroibHuka. TpuroHomerpuueckue ¢yHkiun yriaoB B 30°, 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

YT1ibl U 4eThIPEXYT01bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YTIIIbI, YrOJd MEXKIy KacaTEIbHOM M XOPIOW.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHBIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M 4YeThIpEXYroJpHUKH. CBOWMCTBA M MPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacaTrelabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanredic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpUUECKOE  TokaecTBOo.  DopMmynbl  mnpuBeAcHUs.  PelieHue
TPEYroJbHUKOB. TeopemMa KOCHHYCOB UM TEOpeMa CHHYCOB. PemeHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl g [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. Popmyna ['epona. dopmyna muiomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu peneHur reoOMETPUYECKUX
3agad. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIO0BOW KOA((UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKH CcMbICH. [lapamienpbHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBod Kod(h UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxkneHune mnepecedeHud OKpPYKHOCTEW H
NpsMBIX B KoopAauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimMoid. Ilnomans
napajiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOM ILJIOILIA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX F€OMETPUYECKHUX
3a/1ayax.

BekTopbi

BekTopbl Ha miockocTd. CloOXeHUE M BBIYMTAHWE BEKTOPOB — IMpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE W BBIUMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopAauHaTaX. JUCTpUOYTHUBHOCTh CKAJSIPHOTO IPOW3BEACHUS.
CkansipHOE€  TPOM3BEACHUE M MNpOEHUpOBaHHE. [IpUMEHEHHEe CKaIAPHOro



IIPOM3BEACHUSI BEKTOPOB Ul HAXOXKIECHMS [JJMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIAPHOIO MPOU3BEACHUSI.

JIJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBunpHBIE MHOrOYroJapHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyKHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTH U
IUIOLIAN KpYyTa.

JIBMKeHUSsI TUIOCKOCTH

IlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[TonsiTue nBwkeHuss U ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IIPUPOJE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommoszunuu
IBUKEHUH (mpocTeiiue npumMepsl). [[pumMeHeHne B reOMeTpUUECKUX 3a]adax.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMUBbI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YIJYBJEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTAaTbl OCBOCHUS MPOrpaMMbl IO  MAaTEMaTHKE
XapaKTEepU3YIOTCS B YACTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHUS:

IPOSIBJICHHUEM MHTEpECa K MPOLIJIOMY M HACTOSIIIEMY POCCUMCKONW MaTEMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUNMCKUX MAaTEMATHKOB U POCCUHCKOM
MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ITUX AOCTHXKEHUHN B APYrMX HayKax H
NPUKIAJHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEN Tpa)KJaHWHA M pean3aliu €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX (P)YHKIIMOHUPOBAHUS PA3IMUHbIX
CTPYKTYp, SBJICHHH, Mpolenyp TrpakJaHCKOTo oOuiecTBa (Hampumep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO JTUYECKHUX MpOoOIeM, CBSA3aHHBIX C
NPaKTUYECKUM TPUMEHEHHEM JIOCTH)KEHU HayKH, OCO3HAHMEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTUBHOE Y4YacTUE€ B pELIICHWM IPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HAMNpaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTe€MaTHUYECKOIrO
oOpa30oBaHMsI Ha MPOTSHKEHUM BCEM MKU3HU I YCNEMHON NpoQecCuoHaIbHON
NESTEIbBHOCTY U Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
IOCTPOCHHUEM HMHJWBHUYyaJbHOM TPaeKTOPHUH OOpa30BaHUS U >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIOCOOHOCTBIO K  3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lad, pEIICHUH, pacCyKICHUH, YMEHHMIO BHUJIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHocTel HAY4YHOI'0 MO3HAHUS:

OpUEHTalUuel B JEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS UE€IOBEKa, NMPUPOJIBI U
o0miecTBa, TMOHUMAaHUEM MaTeMaTHUYeCKOM HayKu Kak c@epbl 4Yel0oBeuYeCKOn
NEATEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYMMOCTU JUISl Pa3BUTHUS LMBHIIA3ALUH,
OBJIAJICHUEM SI3BIKOM MATEMaTHUKW W MaTEeMaTHYECKON KyJbTypOoW KaK CpelCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN NE€ITEIbHOCTH;

6) ¢usmueckoro BocnuTaHus, (GOPMHUPOBAHMS KYJbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOy YU :



FOTOBHOCTBIO TPHUMEHATh MATEMATHYECKUE 3HAHWS B MHTEpEcCax CBOETO
3I0pOBbs,  BEACHUS  3J0POBOrO0  0o0Opa3a  Ku3HM  (3J0pOBOE  MHUTAHHUE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHATHA W  OTAbIXa, peryispHas (uudeckas
aKTHUBHOCTB), C(DOPMUPOBAHHOCTHIO HaBbIKAa pedIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

OpUEHTaIlMEN Ha MPUMEHEHHE MAaTEeMAaTUYECKUX 3HAHUW JJIA PEIlICHHs 3a/1ad B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEeH Ccpeibl, IUIAHUPOBAHUS MOCTYIIKOB U OLICHKH UX
BO3MOXXHBIX TIOCJICACTBUN JUIS OKpPYXKAIOIIEH Cpenbl, OCO3HAHHWEM TIJ100aIbHOTO
XapakTepa IKOJOTHUECKUX TTPoOJIeM U IMyTel UX PeIIeHus;

8) amanTauuMu K M3MEHAKIIUMCH YCJIOBHAM COUHAJILHOW W MPHUPOAHOM
cpeabl:

TOTOBHOCTBHIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO NESATEIbHOCTh, B TOM YHUCIIC
YMEHUE YUUTHCS Y JPYTUX JIIO/IeH, TpUoOpeTaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUM, (POPMYIHUPOBATH HJIEH,
MOHATHUSI, TUIIOTE3bl 00 O0BEKTaX W SIBJCHUAX, B TOM YHCJIC paHee HEU3BECTHBIX,
OCO3HaBaTh JAC(PUIUTHI COOCTBEHHBIX 3HAHMK M KOMIIETEHTHOCTEH, IIJIAaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTyaIlil0 KaK BBI3OB, TPEOYIOIMMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMACMBIC
peleHus W JAcHCTBHSA, (OPMYIUPOBATH W OICHUBATH PUCKH M TOCIEICTBUS,
GhopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHHWs TporpamMMbl IO MaTeMaTHKEe Ha YPOBHE OCHOBHOTO
oO1ero o6pazoBanusi y oOydaromierocsi Oyaytr chopMUpPOBaHbI MeTalpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMU
M03HABATEILHBIMU JEHCTBUSAMH, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckune aAeicTBUA:

BBISIBIIATH M XapaKTEPU30BaTh CYLICCTBCHHBIE NPU3HAKKM MAaTEMaTUYECKHUX
00BEKTOB, TTOHSATHUM, OTHOIIICHUN MEXKIY MOHATUSIMH, (OPMYIUPOBATH OIpPECICHUS
MOHSTUH, YCTaHABIIUBATH CYIIECTBEHHBINH MPU3HAK KIacCU(UKAIIUN, OCHOBAHUS IS
0000IIECHUS U CPAaBHEHUS, KPUTEPHUH MPOBOIMMOTO aHAIHM3a;



BOCIIPUHUMATh, dopMynupoBaTb W TPEOOpPa3OBbIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbBIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOPEUHS B
dakTax, NaHHBIX, HAONMIOJNEHUAX W YTBEPKACHUSIX, Mpejaratb KpPUTEpUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

JieNnaTth BBIBOJBI C HCIHOJIB30BAaHHEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J[0Ka3aTelIbCTBA MATEMATHYECKUX YTBEPXKACHUH (NpsSMbIE U OT
MPOTUBHOIO), TMPOBOJAUTH CAMOCTOSITEIbHO JIOKa3aTeNbCTBA MAaTEMAaTHUYECKHUX
(dbakToB, BBICTpaWBaTh AapryMEHTAIMIO, NPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHATh METOJ] MaTeMaTHYeCKOHW WHIYKIIMH, OOOCHOBBIBaTh COOCTBEHHBIC
paccyKXJIeHuUs;

BbIOMpaTh cmoco0 pemeHus y4yeOHOM 3ajgaud  (CpaBHHUBATh HECKOJBKO
BapHaHTOB PEIICHHUs, BBIOMPATh Hanbojee MOIXOIAMMNNA ¢ YIETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBaTebcKme 1eiiCTBUSL:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATENbCKAUA WHCTPYMEHT MO3HAHUA,
(dopMynupoBaTh  BOIPOCHI, ¢ukcupyromme  IpOTUBOpPEUHE, npobiiemy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HMCKOMOE M JaHHOE, (OpMHUpPOBaTH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJUTh MO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE 10 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX1y COOOI;

CaMOCTOATENLHO (POPMYJIUPOBATH OOOOIIEHUS U BBIBOABI MO pe3yibTaTam
NPOBENEHHOTO  HAOJIONEHMS,  MCCIENOBAaHUSA,  DKCIIEPUMEHTAa,  OIICHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IEHNI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TakKe BBbIIBUTATb
IPEOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH  HEJOCTAaTOYHOCTh W M30BITOYHOCTH HWHGPOpMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOMpaTh, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;

BBIOMpATh (hOpMy IpeACTaBICHHS] UHPOPMALIMU U WILTIOCTPUPOBATH pPEIIacMbie
3aa4 CXeMaMH, JuarpaMmMamMu, MHOUM rpaduKoil 1 uX KOMOMHAIIMSIMH,

OLICHMBATh HAAEKHOCTh WMH(GOPMALUU TIO KPUTEPUAM, NPEIOKEHHBIM MU
c(OpMyIUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

BOCIIPUHUMATh ¥ (POPMYIHUPOBATH CYXKJEHUS B COOTBETCTBHH C YCIOBUAMH U
IEIAMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHUSI B YCTHBIX H
NUCHPMEHHBIX ~ TEKCTax, JlaBaTh TOSCHEHHUS TI0 XOAy pEIICHUs  3aJayuH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3ybTarT;

B XO0JI¢ OOCYXIEHHWs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOW TEMBI,
POOJIEMBI, pelaeMoil 3a/1auu, BRICKA3bIBATh UJICH, HAIICJIICHHBIC HA MIOWUCK PEIICHHSI,
COTMOCTABJIATh CBOM CYXACHHSI C CYXKICHUSMH JAPYTUX YYaCTHUKOB JHAJIOTA,
OOHapy)XWBaTh pa3IW4Me ¥ CXOJACTBO TMO3UIUH, B KOPPEKTHOH dopme
(dbopMyIHpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YNbTATHl PEIICHUS 3aJa4l, SKCICPUMEHTA, HMCCIICIOBAHUS,
MIPOCKTa, CAMOCTOSATEIHLHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a1ad
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpHUH;

MOHUMATh M HCIOJB30BaTh MPEUMYIECTBA KOMAHJIHONM M WHIUBUIYATIbHOU
paboOTBl TIpW pEIICHWH YYEOHBIX MAaTeMAaTHYECKWX 3a7ad, MPUHAMATH IIeNb
COBMECTHOW JIEATECILHOCTH, IUIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW paboTHI,
pacmpenensiaTh BUABI pabOT, JOrOBapuUBATHCS, OOCYXTATh MPOIECC M PE3YJIbTAT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCyxkaeHHS, OOMEH MHEHHUI,
«MO3TOBBIE ITYPMBD» M HHBIC); BBITIOJHATH CBOIO YacTh PabOTHI U KOOPAMHUPOBATH
CBOM JICUCTBHS C JIPYTUMHU WICHAMH KOMAaHJIbI, OIEHUBATh KAa4eCTBO PE3ysbTaTa U
KaueCcTBO CBOETO BKJaJa B OOIIMI Pe3ysbTaT MO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusamnus:

BBISBJIATH MPOOJIEMBbI ISl pEIICHHUs B >KU3HEHHBIX U YYEOHBIX CHUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATUS PEIICHUN (MHIMBHAYaTbHOE,
IpyHIoBOE);

CaMOCTOATENbHO COCTABIIATH IJIaH, AITOPUTM PELICHU 3aAauu (MM €ro 4acTh),
BBIOMpATh CIOCOO peIIeHUs € YYETOM HMEIOIINXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUIN C yUETOM
HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

BJA/IETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3yibTara
pelleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMH U peIIeKCUH;

PEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PEIICHUM 3aJayH,
BHOCUTbH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAlIEHHBIX
OLLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yJlbTaTa MACSITEIbHOCTH IOCTABICHHOW LEIH H
YCIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKCHUS WM HEIOCTIKEHUS I1IeJId, HaXOAWUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPA)KaTh IMOIMH MIPH U3YUCHUU MaTeMaTHUECKUX 0OBEKTOB U (DaKTOB, TaBATh
HIMOIMOHAIBHYIO OIIEHKY PEIICHHS 3aJauu.

HPEAMETHBIE PE3YJIBTATBI
K xoniy oOyuenus B 7 kjacce 00y4arolmUNcs MOTYYUT CICAYIONMIUE MPEIMETHBIC
pe3yJIbTATHI:

Pacnio3naBaTh M3yueHHBIE T€OMETPUUYECKUE (PUTYPBI, ONPECISITh UX B3aUMHOE
pacnoJioKeHue, n300paxaTb TIE€OMETPUYECKUE (PUTYpbl, BBINOJHATH YEPTEXKH IO
YCIOBUIO 3ajaud. V3mepsATh JIMHENHbIE U YIJIOBbIC BEJIM4YMHBI. Pemiare 3agauu Ha
BBIYMCJICHUE [IJIMH OTPE3KOB U BEJIUYUH YIJIOB.

JlenaTp NPUKUAKY W OLIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH IPEIMETOB B
peaNbHOW JKW3HHM, pPa3MEPOB MPUPOJHBIX OOBEKTOB. Paznuuare pasmepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh 4EepPTEXH K TEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCAd  IPU3HAKAMM  PABEHCTBA  TPEYIOJIBHUKOB,  HCIIOJb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIIEHUH 3a]1a4.

[IpoBOAUTE JIOTMYECKUE PACCYKICHHUS C HCIOJBb30BAHHEM T'€OMETPUUYECKHUX
TEOPEM.

Ilonp30BaTbCAd IIPU3HAKAMM PABEHCTBA IIPSAMOYIOJIBHBIX TPEYIOJIbBHUKOB,
CBOMCTBOM MEJUaHBbI, IIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B
pELIEHNN T€OMETPUYECKHX 3a1a4.

Onpenensats NapamiebHOCTh NPAMBIX C OMOIIBIO YIJIOB, KOTOPBIE 00Opa3yeT ¢
HUMH cekywas. Onpenenars napajuiebHOCTh NPSIMBIX C IOMOIIBIO PaBEHCTBA
PACcCTOSIHUAN OT TOYEK OJHOM IMPSMOU J0 TOUEK APYTrOr MPSIMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIMTH BBIYKMCICHUS] U HAXOJUTh YUCIIOBbIE U OYKBEHHbIC 3HAUEHUS YTIIOB
B TEOMETPUUYECKMX 3aJadyax C HCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX IpU TEPECEYCHUH JBYX
[apajuleNIbHBIX NPSIMBIX CEKyILIeH. Pemars mpakTUdecKue 3aladyd Ha HaAXOXKICHUE
YTJIOB.

Bnanets mnonstuem reomerpuyeckoro Mecra touek (I'MT). Omnpenensiteh
OMCCEeKTPUCY YIJIa U CEpPEeIMHHBIN MEPIEeHIUKYIISAP K OTPE3Ky Kak Te€OMEeTpHUYECKHe
Mecta Touek. [lonb3oBaThes moHsATHEM reoMerpuueckoro mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPIKICHUN U IIPU PELICHUH 3aa4.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl W JAUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. YMETh JI0KA3bIBATh W NPUMEHATH
9TU CBOWCTBA IIPU PELICHUU 3a]1a4.



Brnagere MOHSATMEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. JloKa3pIBaTh W MCMOIL30BaTh (AKTHI O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
MEePIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnageTe MOHATHEM KacaTEIbHOM K OKPY>KHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIICHANKYJIIPHOCTH KacaTeIbHOW W Paguyca, NPOBEAEHHOTO K TOYKE KaCaHUS.
Jloka3pIBaTh PABEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IMPOBEAEHHBIX W3
OJIHOM TOYKHU, U MPUMEHSTH 3TO B PEIICHUU T€OMETPUYECKHUX 3a]1a4.

Jloka3plBaTh W TMPUMEHATH NPOCTEUIIINE T'E€OMETPUYECKHE HEPaBEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICI.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE IMMOCTPOCHHUS C MOMOIIBIK IUPKYJIS U
JIMHEWKH.

K xoniy oOyuenus B 8 kiacce 00y4yaromUiics MOMYYUT CIAEAYIOUIME MPEIMETHbBIC
PE3yNbTATHIL:

Pacrio3HaBaTh  OCHOBHBIE  BHUJbl  YETBIPEXYTOJIBHUKOB, WX  AJEMEHTHI,
IIOJIB30BAThCS MX CBOWCTBAMH IIPH PEIICHUM T'€OMETPUYECKUX 3anad. Pasnuuare
MPU3HAKU U CBOMCTBA MapajuiesiorpaMma, poMOa 1 MpsSIMOYTOJIbHUKA, TOKA3bIBATh UX
Y YBEPEHHO MTPUMEHSATH MIPU PELIEHUN T€OMETPUUECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOYKHM IMEPECEUEHUS] MEIUAH TPEyroibHUKA (LIEHTpa
Macc) B pEIICHUH 3ajau.

Biiasieth MOHATHEM CpeAHEN JTMHUU TPEYTOJbHUKA U TPAINEUU, IPUMEHATh UX
CBOWCTBA IIPU PEUIEHUHM NeOMETpuYecKuX 3anad. Mcnons3oBath Teopemy Paineca u
TEOpEMY O TMPOMNOPIMOHAIBHBIX OTpe3Kax, TMPUMEHATb HX IS PEIICHUS
MPaKTUYECKUX 3a]1a4.

Pacrio3naBaTh 1LEHTpaJIbHO-CUMMETPUYHBIE (UTYPHl W HCIONB30BaTh HX
CBOWCTBA MPU PEIICHUHU 3a/a4.

Brnanets mNOHATUAMH TOAOOMS TPEYroJbHUKOB, Ko3(QduuueHta mnoaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMETh mMpeacTaBieHHE O
npeoOpa3oBaHud 1oa00MS M O MoAoOHbIX (urypax. Ilomp3oBarbecsi mpu3HAKaMU
no/o0us TPEYroJbHUKOB NpPHU PEIICHWH TeOMeTpUuYecKux 3anad. Jlokas3wlBaTh H
MPUMEHSTh OTHOLLIECHUS MPOMOPIUOHATBLHOCTH B HPSIMOYTOJBHBIX TPEYTOJbHHUKAX.
[TpumeHsTh Mogo0ue B MPaKTUYECKUX 3aadax.

BeiBomuTh W HMCHOJIB30BaTh  NpocTeiiimue  (GopMysnbl I IJIOMIAIU
TPEYroJIbHHUKA, TapajuieiorpaMma, poMOa W Tpamnenuu. Beraucisats (pa3indyHbIME
cnoco0amMu) TUIOMAAL TPEYrOJIbHUKA W TUIOMIAJAM  MHOTOYTOJBHBIX  (DUTYD
(monmp3ysch, TIEe HEOOXOIMMO, KaNbKYJISTOPOM). 3HATh OTHOIICHUE IUIONIAIeH
NoJ00HBIX (GUTYp M NPUMEHATHh MpPU peuieHuu 3anad. [IpumeHsATh mosydeHHbIE
YMEHUS B MPAKTUUECKUX 3a/1ayax.



[Tone3oBatbess Teopemoii I[ludaropa st pemieHuss TEOMETPUUECKUX |
npakTuyeckux 3aaad. CTpoUTh MaTEMAaTUYECKYI0 MOJENb B MPAKTUYECKUX 3a/1ayax,
CaMOCTOSITEIIBHO JENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

BrmageTts DOHATHMEM BIHMCAaHHOIO W LEHTPAJIBHOIO yIJIA, YIvla MEXIy
KAacaTeJIbHOM M XOpOW, OIMCAaHHOM M BIIMCAHHOW OKPYKHOCTH TPEYrOJIbHUKA H
YETHIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IPU PELICHUU 3a/1a4.

[IpyMEHATh TOJIy4EHHBIE 3HAHHUSI HAa IPAKTHUKE — CTPOUTh MATEMATHYECKHE
MOJEIIN I 33]1a4 pealbHON KU3HH U NPOBOJAUTH COOTBETCTBYIOLIUE BBIUYMCIICHUS C
OPUMEHEHHEM 1oJ00HMs U TPUTOHOMETPUM  (IIOJIB3YSACh, TIZ€ HEO0OXOIUMO,
KJIBKYJISITOPOM).

K koHiy oOyueHus B 9 kjacce oOyyaroumuiicss NOJyYUT CIEAYIOIINE MTPEIMETHBIE
pEe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIHMH OCTPBIX YIJIOB, YMETh HaXOIUTh C HX
MOMOILBIO  PA3JIMYHBIE AJIEMEHTHl MPSAMOYTOJIBHOIO TPEYTOJIbHUKA («pEIICHHE
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxonuTh (¢ MOMOUIBIO KaNbKYJISTOPA) JUIMHBI U
yIIIbL AJ11 HeTaOJUYHbBIX 3HAYEHUI.

[Tonp30BaTbes QopMyiamMu IPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKAECTBOM JUISl HAXOXKICHHSI COOTHOIIEHWHM MEXIAYy TPUTOHOMETPUYECKHUMU
BEJINYNHAMM.

Jloka3pIBaTb TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHATb UX IS
HAXO0XJIEHUSI Pa3IMYHBIX AJIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYTrOJbHUKOBY),
IIPU  PEIICHUM TEOMETPUYECKUX 3anad. [IpuMeHATh NOJIydeHHBIE 3HAHWUSA IIPU
pELIEHNN NMPAKTUYECKHX 3a4a4.

[IprMEHATh TPUTOHOMETPHIO B 3a/1a4aX HA HAXO0XKACHUE IUIOIAA, BBIBOJIUTH U
BJa/eTh TPUTOHOMETPUUECKUMU (QopMyJamMH s IJIOWAAM  TPEYroJIbHUKA,
napajuiesiorpaMma, pom0Oa, Tpareluuu, BBIBOAUTh U MPUMEHTHh (opmyny ['epoHa u
bopMyy JUIs TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HNmeTs npeacTaBieHne 0 TOMOTETHH, IPUMEHATh B IPAKTHYECKUX CUTyaLUsX.

Hcnonp3oBaTk Teopembl UeBbl 1 MeHenas Ipy pelIeHny 3a1a4.

Hcnonp30BaTh TEOpEMbI O BIMCAHHBIX yIUIAX, YIVIAX MEXAYy XOpAaMu
(CeKyuMm) 1 yriie Mexay KacaTelabHOW M XOpAOH MpPHU pEeIIeHUH TeOMETPHUYECKHUX
3amad. Jlokas3plBaTh M NPUMEHATH TEOPEMBI O MPOU3BEAECHUU OTPE3KOB XOPHA, O
MIPOU3BEACHUHN OTPE3KOB CEKYLIUX, O KBapaTe KacaTeIbHOM.

Brnazners noHsATHEM KOOPAMHAT HA IIOCKOCTH, paboTaTh C ypaBHEHUEM MPSIMOU
Ha TUIOCKOCTU. BrageTh moHATUSMH YTIIOBOTO KO3 duIreHTa u cBOOOIHOTO WICHA,
NOHMMATh WX TEOMETPUYECKUH CMBICI U CBSI3b YIJIOBOTO KO3(PQHUIMEHTAa C
BO3pacTaHMEM M YyObIBAHMEM JHUHEHHOW (QYHKUMH. YMETh pemarb MeTOA0M
KOOpDAMHAT 3aJa4yM, CBS3aHHBIE C IMApPAJUICIBHOCTBIO W MEPHEHAUKYISIPHOCTHIO
IPSAMBIX, [IEPECEUEHUEM NIPSAMBIX, HAXOKICHUEM TOUEK NIEPECECUECHUS.



BbIBOOUT, W BIIAJETh YpPaBHEHHEM OKPYXHOCTH. VICHoap30BaTh METON
KOOpDAMHAT JUIsl HAXOXKJICHMS IIEPECEYEHMHU OKPYXKHOCTEH M MpsAMBIX. Brnaners
dbopMynaMu paccTOsHHSA OT TOYKH JO MPSMOM, MIIOIMIAaM MapajuiesorpaMma B
KOOpAMHATAX, UMETh IOHATHE OO0 OpUEHTHUpPOBaHHOW IuIomagu. Ilomp3oBaThCs
METOJOM KOOpPJMHAT Ha IUIOCKOCTH, IPUMEHSTh €T0 IPU PEIIEHUH I€OMETPUYECKHUX
M NpakTHYeCKuX 3adad. llpuMeHsaTr MeTon  KOOpAMHAT B MPAKTHUKO-
OpPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a7a4ax.

Brmagete noHATHEM BEKTOpAa. YMETh CKIAAbIBaTh M BBIYUTATh BEKTOPBHI,
YMHOKaThb Ha YHCJIO, BJIAJAETh NPABWIAMM TPEYTOJBHHMKA M IapajuieJorpamma.
Branets IpakTUYECKHMMM HMHTEPIPETAUUSAMHA BEKTOPOB. YBEPEHHO IIOJIB30BATHCS
KOOpJIMHAaTaMH BEKTOpa. BiajgeTe ClIOXEHWEeM W  BBIYMTAHHEM  BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

Wwmeths mpezacraBiieHue o 6asuce (Ha MIIOCKOCTH). PackianbiBaTh BEKTOPHI IO
O0asucy. PacknaapiBaTh BEKTOpPBl CHJ C  TIOMOIIBIO  IPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX  COOTHOWIEHUU. [IpUMEHATh TONydYeHHbIE 3HAHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Brnanete MNOHATHEM CKaJISIPHOTO NPOU3BEACHUS BEKTOPOB, IMOHUMATh €ro
IE€OMETPUYECKUNA CMBICII U YBEPEHHO IOJIB30BATHCS €r0 BBIPAKEHHEM B JIEKapTOBBIX
KOOpAMHATAX. 3HATh JUCTPUOYTUBHOCTH CKAJSIPHOTO NPOU3BEACHUS U €r0 CBS3b C
npoeurpoBaHueM. [I[pUMeHATh CKalsipHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHUS
JUIMH W yrJoB. Pemarb reoMeTrpudeckue 3aJadyd C IOMOINBIO CKAJISIPHOIO
npousBeneHus.  Mcronb3oBaTh — CKaSIPHOE  IIPOU3BEIAEHUE  BEKTOPOB B
anredpanuecknx U (pU3ndecKux 3agavax.

BrnageTte NOHATHSAMM NPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPY>KHOCTH W PaJMaHHON Mephl yrija, BBIUUCIATH IUIOLIAAL Kpyra u
ero uvacreil. [loHumaTte cmbicn uucia 7. [IpuMeHSATH NOJIyYeHHBIE YMEHUS MpU
pellIeHNH TMPaKTUYECKUX 3a7ad. 3HaTh HCTOPUYECKHE CBEICHHs 00 H3MEpeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIaJH KpyTa.

WNmeth npeacTaBieHue o npeoOpa3oBaHUM IIOCKOCTH, O JIBWKeHUAX. HaxoauTh
OCH, LIEHTPbl CUMMETpUU (UTyp, LEHTPHl MOBOPOTA, HAXOAUTH KOMIO3WLIUU
npoctermux mnpeoOpazoBaHuil. [IpuMeHSATh ABMKEHUS IUIOCKOCTU MPU PEIICHUU
r€OMETPUYECKUX 3a]ay.

[IpuMeHATh NOJyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJIeNIU JJIs 3a]lay peajbHOW MKU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BBIUMUCICHUS C
NPUMEHEHUEM TOJ00MsI M TPUTOHOMETpUYECKUX (YHKIUM (TOJIBb3YysCh, TJIE
HE0OXO0MMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne i/

HanmeHnoBaHue pa3aeioB U TeM
NPOrpamMmbl

Hauana reomerpuu. IIpocreitmme
reoMeTpuyeckue GUrypsl U UX CBOMCTBA.
N3mepenue reoMeTpuieckiux BeITUYUH

TpeyroapHuKH

[TapannensHocTs. CymMMa yriioB
MHOTI'OYT'OJIbHHUKaA

HpHMOYI‘OJ'ILHHe TPEYTrOJIbHUKHA
FCOMeTqueCKHe HCPABCHCTBA

OxkpyxHocTb. ['eoMeTpruueckue mecta
Touek. [locTtpoenus ¢ moMompo NUPKyIs
U JIMHEUKHA

[ToBTOpenue, 06061IeHNE,
cHUCTEMaTH3aIs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoauuecTBO 4acoB

Bcero

28

19

15

18

10

102

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/UOASE7NI9K

https://m.edsoo.ru/O3F7R5NSE

https://m.edsoo.ru/R4J5L.4W4Y

https://m.edsoo.ru/BEW502J3Y
https://m.edsoo.ru/U3D900Z6Y

https://m.edsoo.ru/P8Y 10Q2L.3C

https://m.edsoo.ru/O4K1U8Y?2P




8 KUIACC

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

Ne i/

YeThIpEXyroabHUKN
[Monobue

[Tmomans

Teopema [Iudaropa n Havana
TPUTOHOMETPHUHU

Yriasel u ‘IeTLIpéXYFOHBHI/IKI/I, CBA3aHHBIC C
OKPY’KHOCTBIO

[ToBTOpEHHE, 0000IICHUE,
cucTeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoauuecTBO 4acoB

Bcero

22
16
16

18

20

10

102

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JuekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/C1X5D4H7K
https://m.edsoo.ru/L6C2X4K0G
https://m.edsoo.ru/Y8G108V7V

https://m.edsoo.ru/L6M4L3F6V

https://m.edsoo.ru/POTAN7T7T

https://m.edsoo.ru/IIW2X1R7A




AN L AW N

9 KUIIACC

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

Ne i/

Pemenne TpeyroiabHIUKOB

[Tonobue TpeyroabHUKOB

Meton koopauHAT

Bexrops!

JUIMHa OKPY>KHOCTH U IIJIOLIa/b Kpyra
JIBM>KEHUS TUNIOCKOCTH

[ToBTOpeHME, 0000IIECHNE,
CHUCTEMATHU3AIMs 3HAHHM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

22
12
10
20
16
10

12

102

KonTposabHbie
padoThI

— e e e

IpakTuyeckue
padoThI

JuekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/I6R11.9731
https://m.edsoo.ru/D8GOLSBSI
https://m.edsoo.ru/DSM8K4VOD
https://m.edsoo.ru/A4Y8I3B4G
https://m.edsoo.ru/V7EEM9UOV
https://m.edsoo.ru/J7TR2DORIT

https://m.edsoo.ru/L6LONOL2F




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacoB
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpas3oBaTesibHbIE pecypchbl
padoThI padoThI
Hctopust BOBHUKHOBEHUS U
1 https://m.edsoo.ru/P307U4ESD
pPa3BUTHS TEOMETPUU
HauanbHble MOHATHS TEOMETPHH.
P 1 https://m.edsoo.ru/H7R9F9Z7V
Touka, npsmasi, OTpE30K, Jy4
Hauanbnsie no eoMe .
HIBHDIC HOMATHA TEOMETPHH 1 https://m.edsoo.r/D1 A2K6J3H

Touka, npsAmasi, OTpE30K, Jy4
[TonsTHe 06 akcuome, Teopeme,

JI0KA3aTeIbCTBE, ONPEACIICHNUH, 1 https://m.edsoo.ru/I6W3Z111X
CBOMCTBE, ITPHU3HAKE

B3anMHOE pacnionoxeHue ToYek

i 1
Ha HpAMOH. VISMCPCHHC JUTHHET 1 https://m.eds00.ru/D3WOGSN2W

OTpPE3Ka, paCCTOAHUC MCIKIAY
TOYKaMH

B3anMHOE pacnionoxeHue ToYeK

a oi. smepenue
Ha HPAMOH. VISMEPCHHE JUTHHBL 1 htps:/m.edsoo.ru/FAKOSAGTW

OTpPE3Ka, paCCTOSAHUC MCIKIY
TOYKaMH

B3anMHO€E pacnonokeHne ToueK

a oul. smepenune
Ha pAMon MEPCEHHE JUTHHDL 1 https://m.edsoo.ru/NOWER4G7I

0Tpe3Ka, PACCTOSHUE MEXKIY
TOYKaMHU

[Tonymnockocts 1 yroia. Bubt 1 https://m.edsoo.ru/L5SI0G2X31




10

11

12

13

14

15

16
17
18

19

20

21

yrioB. M3MepeHue BeIMYuH yIiioB
[TomymmockocTs U yroi. Bunast
yrioB. MI3MepeHue BeIMYKH yIiloB
[ToxynmockocTs U yroi. Bunast
yriIoB. MI3MepeHue BeJIMUUH YIJI0B

BepTukanbHble 1 CMEKHBIE YTJIbL.
[TapannenbHble U
NePHEHANKYIISIPHBIE TIPSIMbIC

BeprukanbHble U CMEKHBIE YTIIbI.
[TapannensHbIe U
NEePHEHANKYIISIPHBIE TIPSIMBbIE

BCpTI/IKaJII)HI)IG N CMCIKHBIC YIJIBI.
[TapannensHble 1
NEPICHIUKYIIAPHBIC TIPSIMbIE

BCpTI/IKaJII)HI)IG U CMCIKHBIC YTJIBI.
[TapannensHble 1
HNEPIEHINKYIAPHBIE IIPAMBIE

BeprukanbHble U CMEKHBIE YIJIBL.
ITapayienpHbie U
NEPIEHAUKYJISIPHBIE TIPSIMBIE

buccekrpuca yria
buccekrpuca yrina
buccekrpuca yria

Jlomanas. Bunpl nomansix. JnuHa
JIOMaHOU

Jlomanas. Buapl momaHbiX. JuHa
JIOMaHOM

MHuoroyronsHuku. [lepumerp

https://m.edsoo.ru/EINSD9B4S

https://m.edsoo.ru/FOH4U6L6E

https://m.edsoo.ru/USW303A4C

https://m.edsoo.ru/D4U8Z3GIN

https://m.edsoo.ru/AIW7L5B9H

https://m.edsoo.ru/D1K9T4X0S

https://m.edsoo.ru/W7M4W0Q2P

https://m.edsoo.ru/C3A5SCIN4P
https://m.edsoo.ru/Z8VI1T9Q0OH
https://m.edsoo.ru/P6HOL9Z8Z

https://m.edsoo.ru/V8U909Z8U

https://m.edsoo.ru/TSH9B5SV8A

https://m.edsoo.ru/T4R9U4C27Z




22

23

24

25

26

27

28

MHOTI'OYTI'OJIbHHUKA. IlonsTue o
BBITYKJIBIX U HCBBITYKJIBIX
MHOTI'0YyI'OJIbHUKaXxX

MuoroyronsHuku. [lepumerp
MHoroyrojbHuka. [lonsarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

MuoroyronsHuku. [lepumerp
MHOroyrojbHuka. [lonsarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

Mmuoroyronsuauku. [lepumerp
MHoroyroibHuka. [lonarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

Mmuoroyronasuauku. [lepumerp
MHOTroyroiabHuka. [Tousatue o
BBIITYKJIBIX M HEBBIITYKJIBIX
MHOT'OYTOJIbHUKAX

HMHCTpYyMEHTHI AJ1s1 UBMEPEHUH U
IIOCTPOEHUU

WMHCTpyMEHTBI Ul U3MEPEHUN U
IIOCTPOEHUU

KonTtponbHas pabora o Teme
"Hauana reometpun. Ilpocreiimmue
reoMeTpruecKue GUrypsl 1 ux
cBoicTBa. M3mepenue
reoMerpuueckux ¢uryp"

https://m.edsoo.ru/V9P3H5X31

https://m.edsoo.ru/Z2WO0X6J8R

https://m.edsoo.ru/A8Z8A8Z70

https://m.edso0.ru/O9R8K2D2C

https://m.edsoo.ru/F7V7ESA7X

https://m.edsoo.ru/O5SW4R4H4S

https://m.edsoo.ru/N9C8S3LIN




29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

Menuana, buccekTpuca U BbICOTa
TPEYroJIbHUKA

Menuana, 6uccekTpuca 1 BbICOTa
TpeyrojbHUKa

PaBeHCTBO TpEeyroJbHUKOB

IlepBblii 1 BTOPOI MpU3HAKU
paBEHCTBA TPEYTOJbHUKOB

[IepBblil 1 BTOpOM IPU3HAKU
paBEHCTBA TPEYTOJbHUKOB

[IepBblii 1 BTOpOM IPU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB

I1epBblif 1 BTOPOM MpU3HAKU
paBEHCTBA TPEYTOJILHUKOB

[IepBblii 1 BTOpOI IPU3HAKU
paBEHCTBA TPEYTOJbHUKOB

PaBHOOEIpEHHBIE TPEYTONBHUKH U
HUX CBOICTBa

PaBHOOEIpEHHBIE TPEYTONBHUKH U
HUX CBOMCTBa

PaBHOOEIpEHHBIE TPEYTONBHUKH U
HUX CBOMCTBa

[Ipu3Hak paBHOOEAPEHHOTO
TpEeYroJabHUKa

[IpusHak paBHOOEIPEHHOTO
TpPEYroJabHUKA

Tpernii npru3HaK paBeHCTBA
TPEYTOJIbHUKOB

Tperuil npu3HaK paBeHCTBA

https://m.edsoo.ru/I9K4J8H4J

https://m.edsoo.ru/A6TOISY7U

https://m.edsoo.ru/N4G2L1A8B

https://m.edsoo.ru/ATH7TM2D21

https://m.edsoo.ru/U8Y6PSR3P

https://m.edsoo.ru/I0Z1M1R5H

https://m.edsoo.ru/Q2T2L3NOL

https://m.edsoo.ru/N7Z8Z6M9L

https://m.edsoo.ru/N6N6LSEIE

https://m.edsoo.ru/HSUSH6B21

https://m.eds00.ru/Q8T9VE8ATS

https://m.edsoo.ru/M2N2VON2G

https://m.edsoo.ru/V4VIP3P8N

https://m.edsoo.ru/C7F9EQP2C

https://m.edsoo.ru/A2D5P5G70




44

45

46

47

48

49

50

51

52

53

54

55
56
57

TPEYTroJIbHUKOB

Tperuii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

Durypsl ¢ 0CEBOI CUMMETPHUEN.

[Ipumepsl cummeTpuH B
OKPYXKaroIIeM MUPE

@uUrypsl ¢ 0CEBO CUMMETpPHEH.

[Ipumepsl cummeTpuH B
OKPYXKaroIIeM MUPE

Konrponbnas pabora no reme
"TpeyroibHUKH"

[TapamienbHOCT IPAMBIX

CBoiicTBa M NpU3HAKU
napauieIbHBIX MPSIMbIX

CBoiicTBa M NpU3HAKU
napajieIbHbIX TPSMBIX

CaolicTBa U NpU3HAKU
napaIeNbHBIX MPSIMBIX

CBoiicTBa U IpU3HAKU
napajeNbHbIX MPSIMbIX

CBolicTBa U NpU3HAKU
napajeNbHbIX MPSIMbIX

CBolicTBa M IPU3HAKH
napauIeIbHBIX IPSIMbBIX

CymMa yTIiioB TpeyrojabHHUKa
CymMa yIIioB TpeyroyibHHUKa

BHemniHue yriel TpeyrojibHuKa

https://m.edso0.ru/A9Q5W979]

https://m.edsoo.ru/DOI6H3D6G

https://m.edsoo.ru/H4LOMOEOE

https://m.edsoo.ru/B§A4Q1V90

https://m.edsoo.ru/I0D306X9W

https://m.edsoo0.ru/O6G7H4V4X

https://m.edsoo.ru/U6E3N9C3W

https://m.eds00.ru/G5L508G6S

https://m.edsoo.ru/NSW2N6H4V

https://m.edsoo.ru/M7J8S1E6D

https://m.edsoo.ru/K8X2G8X2M

https://m.edsoo.ru/A3Q9BON 1P
https://m.edsoo.ru/Q1E0S8YS5C
https://m.edsoo.ru/T6F7E8V3B




58

59

60

61

62

63

64

65

66

67

68

BHeuHue yriel TpeyrojabHUKa

CymMa BHYTPEHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa
BHEIIHUX YIJIOB BBIITYKJIOIO
MHOI'OYTOJIbHUKA

CymMa BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa
BHEIIHUX YIJIOB BBIITYKJIOI'O
MHOI'OYTOJIbHUKA

CymMa BHYTPEHHHUX YTJIOB
MHOTOYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB BBITYKIJIOTO
MHOI'OYTOJIbHUKA

KonTposabHas padbora no teme
"[MapamnensHocts. Cymma yrioB
MHOTOYroJbHHKa"

[TpusHaku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
[TpusHaku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
[IeprieHAUKYIsp U HAKIOHHAS
CBOliCTBO MeTMaHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
CBOliCTBO MeIMaHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C

https://m.edsoo.ru/A3W2LI9E7M

https://m.edsoo.ru/F7E9V3N2E

https://m.edsoo.ru/I2ZREN7V3C

https://m.edsoo.ru/NSA4E6ASL

https://m.edsoo.ru/O5SX0ON7P5J

https://m.eds00.ru/Q6SOC7F1K

https://m.edsoo.ru/A400U7X4U

https://m.edsoo.ru/L2U2E7E2Z

https://m.edsoo.ru/Q9U9P3U4B

https://m.edsoo.ru/A4K2D9M6A

https://m.edsoo.ru/H6OQ6H4T70




69

70

71

72

73

74

75

76

77

78

79

yriioM B 30 rpaaycoB

[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriioM B 30 rpaaycoB

CooTHoOIIEHNS MEX/1y CTOPOHAMU
U YTJIaMH TPEYroJbHUKA

CooTHOIIEHHS MEX1Yy CTOPOHAMU
U yIJIaMU TPEYToJIbHUKA

HepaBeHcTBO TpeyronbHuKa.
HepaBeHcTBO 0 JUIMHE JTOMaHOU

HepasenctBo mexay
NEPIEeHIUKYIIPOM U HAKJIOHHOM.
PaccrosiHME OT TOUKM 10 IpSIMON

KonrponbHas pabora no remam
"[IpsiMOyTOIbHBIE TPEYTOIBHUKU",
"I'eomeTprueckue HepaBeHcTBa"

OKpy»XHOCTb, XOPJIbl U IUAMETPHI,
HUX CBOMCTBa

OKpYyXHOCTb, XOPJIbI 1 TUAMETPHI,
HUX CBOMCTBa

B3anmMHoe pacnonoxenue
OKPYKHOCTH Y MPSAMOIA.
Kacarenbnas u cexymas k
OKPY’KHOCTH

B3aumHoe pacnionoxenue
OKPYKHOCTH U NPSAMOIA.
KacarenbHas u cexymas K
OKPYKHOCTHA

Bzaumnoe PpacCIioJIOKCHHNE

https://m.edsoo.ru/D4J1W6AS]

https://m.edsoo.ru/R9X1Y9VSEA

https://m.edsoo.ru/J7P5Q6I19Y

https://m.edsoo.ru/D2N0OA7J3F

https://m.edsoo.ru/X9P6M7M6G

https://m.edsoo.ru/L7X2F5L5A

https://m.edsoo.ru/X1A4K600F

https://m.edsoo.ru/JOJ11005U

https://m.eds00.ru/Q3T003U0G

https://m.edso0o0.ru/C2S3G0S8W

https://m.edsoo.ru/USP1G3Y3G




80
81

82

83

84

85

86

87

88

89

OKPY’KHOCTH U IIPSIMOIA.
Kacarenbnas u cexymas k
OKPYXHOCTHU

OKpyXHOCTb, BIMCAHHAs B YIoJI
OKpy’KHOCTb, BIIUCAHHAS B yroJl

[TonsiTHie 0 reOMETPUUECKOM
MmecTe Touek. [Ipumepnr
reOMETPUUYECKUX MECT TOUEK Ha
IJIOCKOCTH

[ToHsiTHE O rEOMETPUIECKOM
MecTe Touek. [Ipumepnr
TEOMETPUUYECKUX MECT TOUEK Ha
IJIOCKOCTH

OrnucanHasi OKpY>KHOCTb
TpPEeyrojbHHUKa, €€ EHTP

OnucaHHasi OKpY>KHOCTb
TPEYrOJIbHUKA, €€ LIEHTP
Mertoz reoMeTpUYECKUX MECT
TOYEK IIPU PELIECHUN
reoOMEeTpUYECKUX 3a1a4

Mertoz reoMeTpUYECKUX MECT
TOYEK IIPU PELIECHUN
FeOMETPUYECKHX 3a1a4
Mertoz reoMeTpU4ECKUX MECT
TOYEK IIPHU PELIECHUN
FeOMETPUYECKUX 3a/1a4
Meroz reoMeTpU4ECKUX MECT
TOYEK IIPU PELICHUU

https://m.eds0o0.ru/U9Q2Q1GIN
https://m.edsoo.ru/R7P4F6W60

https://m.edsoo.ru/O6W9XSFOF

https://m.edsoo0.ru/B6OSH6W 1G

https://m.edsoo.ru/TSROWER3M

https://m.edsoo.ru/MOI6L.4B9D

https://m.edsoo.ru/T6L.5A6B3U

https://m.edsoo.ru/L7P4J91.3]

https://m.edsoo.ru/P1S8R7HOH

https://m.edsoo.ru/M9G3N3C3Y
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91

92

93

94

95

96

TCOMETPHUICCKUX 3aaayd

O060cHOBaHMS NPOCTEUILINX
IOCTPOEHMH, 3Talbl 331241 Ha
IOCTPOCHMUS, PELICHUE 3a/1a4 Ha
HOCTPOCHHE LIUPKYJIEM U
JIMHENKOU

O060cHOBaHMS NPOCTEUILINX
IOCTPOEHMH, 3TaIbl 331241 Ha
HOCTPOCHMUS, PELICHUE 3a/1a4 Ha
HOCTPOCHHE LIUPKYJIEM U
JIMHENKOU

KonTposabHas padbora no teme
"OkpyxHOCTb. [ 'eomeTprueckue
MmecTa Touek. [loctpoenust ¢
MIOMOILBIO UPKYJISA U TUHEUKH"

[ToBTOpeHue u 06061IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBA3H MEXY
pa3IMYHBIMHM TEMaMHU Kypca

[ToBTOpenue u 06061IEHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBS3H MEXY
pa3IMYHBIMHM TEMaMHU Kypca

[ToBTOpeHue u 0600IIEHNE.
Pemenne 3amau,
WIITFOCTPUPYIOIUX CBA3U MEXIY
pa3IMYHBIMHA TEMaMH Kypca

[ToBTOpeHue u 0600MIIEHNE.
Pemenne 3amau,

https://m.edsoo.ru/L2Q0JOO2H

https://m.edsoo.ru/W5Q3G0L9B

https://m.edsoo.ru/A1B4N3EQY

https://m.edsoo.ru/E6P2Q7L8S

https://m.edsoo.ru/H3X4L8K 1P

https://m.edsoo.ru/E2C9P3IM2E

https://m.edsoo.ru/AOX7S1S9R
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99

100

101

102

WJUTFOCTPUPYIOLIUX CBSI3H MEXKY
pa3IMYHbIMM TEMaMU Kypca

[ToBTOpEeHHE B 0000IIEHNE.
Pemenne 3anau,
WJUTFOCTPHUPYIOITUX CBSI3H MEXTY
Pa3IMYHBIMKM TEMAMH Kypca

[ToBTOpenue u o6o0IICHNE.
Pemenne 3anauq,
WLTIOCTPUPYIOIIUX CBSI3H MEXKILY
pa3InYHBIMH TEMaMHU Kypca

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WITIOCTPUPYIOIINX CBSI3H MEXKITY
Pa3MTUYHBIMHE TEMaMH Kypca
Wrorosas koHTposibHasA paboTa
[ToBTOpenue n o6obIIEeHHE.
Perenue 3amay,
WITIOCTPUPYIOIIUX CBA3H MEXKY
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/F7A2D2D9H

https://m.edsoo.ru/E9F7Q207T

https://m.edsoo0.ru/J9Q1X6C1K

https://m.eds00.ru/G6L5O7V7V

https://m.edsoo.ru/Y2M6Y9G4U

https://m.eds00.ru/G2W6I12P20Q




8 KUIACC

Ne
n/n

10
11

12

Tema ypoka

[Tapamnenorpamm, ero npu3HaKku 1

CBOMCTBA

[Tapannenorpamm, €ero nNpu3HaKku u

CBOWCTBA

[Tapannenorpamm, ero npu3HaKku U

CBOMCTBA

[Tapannenorpamm, ero npu3HaKku 1

CBOMCTBA

[Tapannenorpamm, €ro nNpu3HaKu u

CBOMCTBA

[TpsamoyronbHUK, poMO, KBaaparT,

UX IIPpU3HAKU U CBOMCTBaA

[TpsamoyronbHUK, poMO, KBaaparT,

UX IIPpU3HAKU U CBOMCTBa

[IpssmoyronbHUK, poMO, KBajIpar,

WX MPU3HAKHU U CBOWCTBA

[TpsamoyronbHUK, poMO, KBaaparT,

UX IPU3HAKKU U CBOWCTBA
CpenHsis nuHus TpeYroJbHUKA
CpenHsis nuHus TpEYroJbHUKA

Tpanenus. PaBnoOenpennas
Tpareuus, €€ CBOMCTBa U
MPU3HAKU

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/A2C608L.4Y

https://m.edsoo.ru/C2L.2V4Q5L

https://m.edsoo.ru/N1S4F4K2W

https://m.edsoo.ru/ISX1K1G7L

https://m.edsoo.ru/D8K8H509R

https://m.edsoo.ru/C6L1Z4M1W

https://m.edsoo.ru/I9S2E9X8B

https://m.edsoo.ru/D1LOY9S5K

https://m.edsoo.ru/H7VEW3A7X

https://m.edsoo0.ru/V4G7N8X57Z
https://m.edsoo.ru/F2K6X4M&]J

https://m.edsoo.ru/S1G6MSL3N




13

14
15
16
17

18

19

20

21

22

23

24

25

26

27

28

Tpanemus. PaBHoOeapeHHast
Tpaneuus, e€ CBOMCTBA U
MPU3HAKU

[TpsamoyronbHas Tpaneuus
Cpe;[Hsm JIMHUA TpalClunuu
Teopema Paneca
Teopema Paneca

Teopema 0 IpPONOPIIMOHATEHBIX
OTpe3Kax

Teopema 0 TpoONOPLMOHAIBHBIX
OTpe3Kax

IlenTp Macc TpeyrojbHHUKa
LleHTpanbHO-CHUMMETPHYHBIE
burypst

KonTtponpsHas padora o Teme
"YeTplpEXyroabHUKN"

[TonoGue TpeyroibHUKOB,
Kod(PuImeHT nopooms

[TonoGue TpeyroibHUKOB,
KO3 GUIUEHT MoA00HS

[Tpusnaku mogoOus
TPEYTOJIbHUKOB

[Ipuznaku momodus
TPEYTOJIbHUKOB

[Ipuznaku momobus
TPEYTrOJIbHUKOB

[Tpusnaku nomobus

S G VU w—y

https://m.edsoo.ru/KOM8BOT3E

https://m.edsoo.ru/Q7K7V6H6H
https://m.edsoo.ru/NSZ4P1Q7G
https://m.edsoo.ru/DOG1Y5Y10
https://m.edsoo.ru/Y 170C2X4S

https://m.edsoo.ru/UIN3J2Y00O

https://m.edsoo.ru/Z4N7T3N8Z

https://m.edsoo.ru/F8T7Y4P2]

https://m.edso0.ru/G9R3DIKOK

https://m.edsoo.ru/G6D4R3T0B

https://m.edsoo.ru/I2Q7T1D9D

https://m.edsoo.ru/HIF2R8J90

https://m.edsoo.ru/WOPOLIN4U

https://m.edsoo.ru/V3Q2U3K4A

https://m.edsoo.ru/M7J274S8P

https://m.edsoo0.ru/K1J5C6LIT




29

30

31

32

33

34

35

36

37

38

39

40

TPEYTrOJIbHUKOB
[Ipu3naku momoous
TPEYrOJIbHUKOB
[Ipuznaku momgoous
TPEYTOJIHHUKOB

[Tpumenenue noxodus mpu
peIlIeHNHU IPAKTUYECKUX 3a/1a4

[Ipumenenue nonpobus npu
pELICHUH PAKTUYECKUX 3a/1a4
[Ipumenenue nonpobus npu
pELIeHNH IPaKTUYECKUX 3aau

[Tpumenenue moxodus mpu
peIIeHNU IPAKTUYECKUX 3a/1a4

[Tpumenenue momoOust mpu
pELICHUH IPAKTUYECKUX 3a/1a4
[Ipumenenue nogobus npu
pEIIeHIH MPAKTUYECKHX 3a/1a9

Beenenune moHsTHA
npeoOpazoBaHus MOA00US U
noJ00HBIX uryp
KonTponbnas pabora no teme
"[Tomooue"

IMonarue miomanu. CBolcTBa
MJIOMIAZEH TEOMETPUYECKHUX
¢uryp

TTonsaTue mromaau. CBOKMCTBA
IJTOMIAAEH TEOMETPUYECKHUX
$uryp

https://m.edsoo.ru/O9H4U9G1K

https://m.edsoo.ru/G3V6G3P8F

https://m.edsoo.ru/V7A7O0R6G

https://m.edsoo.ru/H8PSD7P17Z

https://m.edsoo.ru/A504K779U

https://m.edso00.ru/S3J2F6 X1W

https://m.edsoo.ru/J8K4S 1IM4W

https://m.edsoo.ru/Z0P2A6K 1B

https://m.eds00.ru/S8O0X0C7Y

https://m.edsoo.ru/A3FSWA4L1F

https://m.edsoo.ru/P9C2U1U4R

https://m.edsoo.ru/N4X7W1G7G




41

42

43

44

45

46

47

48

IMougrue mwiomanu. CBolcTBa
IJIOIIAJEH TEOMETPUYECKUX
buryp

ITpocreiimume Gopmybl s
IUIOINAAM TPEYroJabHHKa,
napajesnorpaMma, pomoa u
Tpaneuuu

[Tpocreiimme Gopmybl s
IUIOINAAM TPEYroJbHUKA,
napajenorpaMma, pomoa u
Tparnenuu

[pocreiimme hopmys A
IUIOINAAM TPEYroJbHUKA,
napajenorpaMma, pomoa u
Tparnenuu

[Ipocreiimme hopmynsl amns
IUIOLIA/IA TPEYTOJIbHUKA,
napasenorpaMmma, pomoa u
Tpaneuuu

[Ipocreiimme hopmynsl s
IUIOLIA/IA TPEYTOJIbHUKA,
napajenorpaMmma, pomoa u
Tpaneuuu

[Tpocreiimume hopmynbl ams
IUIOIA/IA TPEYTOJIbHUKA,
napajuiesorpaMmma, pomoa u
Tpaneuuu

[Tpocreiimue hopmynbl ams
IUIONIA/IA TPEYTOJIbHUKA,

https://m.edsoo.ru/E4AP6W9E9A

https://m.edsoo.ru/Z9P2R7B6Z

https://m.edsoo.ru/C3H4K6X2W

https://m.edsoo.ru/Z3F2V2S71

https://m.edsoo.ru/QSF4T5L1Q

https://m.edsoo.ru/FSE6BOGON

https://m.edsoo.ru/Q3M0Z0Y6A

https://m.edsoo.ru/B6P5SE4Y77Z




49

50

51
52
53

54

55

56

57

58

59

napasuiesiorpaMma, pomoa u
Tpanenuu

[Tpocreitmume Gopmyibl s
IUIOIIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpaneuuu

[Ipocreiimme hopmys A
IUIOIIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpaneuuu

[Tnomaan moxoOHBIX Guryp
[Tnomanu nonobHbIX puryp

[Tnomaan moxoOHBIX Guryp

KonTponbhas pabota no teme

"TTnomams"

Teopema [Iudaropa

[Ipumenenue teopemsl [Iudaropa

IIPU PELIEHNN TPAKTUYECKHUX
3a1a4y

[Tpumenenue Teopemsl [Tugaropa

IIPU PEIIECHNHN TPAKTUYECKHUX
3a1a4y

[Tpumenenue Teopems [Tugaropa

IMpU pCHICHUH NPAKTUICCKUX
3aaad

[Tpumenenue Teopemsl [Tudaropa

IIpUu pCHICHUH NPAKTUICCKUX
3aaad

https://m.edsoo.ru/P2O8X6M9R

https://m.edsoo.ru/S108VOUOT

https://m.edsoo.ru/I1D1Z1P3Y
https://m.edsoo.ru/T8P3S5U6G
https://m.edsoo.ru/C7D7K17Z3U

https://m.edsoo.ru/C3B9D3F0J

https://m.edsoo.ru/J6VEBITIM

https://m.edsoo.ru/F2N1N7NIN

https://m.edso00.ru/Z6V6G1Q6B

https://m.edsoo.ru/CO0Z6R00O8B

https://m.edsoo.ru/C7L5K9E3Y




60

61

62

63

64

65

66

67

68

69

70

71

[Tpumenenue Teopemsl [Tudaropa

IIPU PELIECHNUHN ITPAKTUYECKUX
3a1a4y

[TponopuroHanbHbIE OTPE3KHU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IponopuroHanbHbIE OTPE3KHU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

[IponiopuroHanbHbIE OTPE3KHU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

[TponopuroHanbHbBIE OTPE3KHU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

IIponopuroHanbHbIE OTPE3KHU B
MPSMOYTOJIBHOM TPEYTOJIbHUKE

[IponopuuoHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC OCTPOTo yIjia
MpAMOYTOJIBHOT'O TPCYT'OJIbHUKA

CuHyc, KOCUHYC, TAaHTE€HC U
KOTAHI'€HC OCTPOTO yria
HOPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT€HC OCTPOTO yriia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
Tpuronomerpuueckue GyHKIUU
yrioB B 30°, 45° n 60°

Tpuronomerpuueckue GyHKIUU
yriaos B 30°, 45° u 60°

https://m.edsoo.ru/R1Y8B3Y2C

https://m.edsoo.ru/V9I14Q2CI9L

https://m.edsoo.ru/A2S3V3A4F

https://m.edsoo.ru/U6R4B0Q1V

https://m.edsoo.ru/AQT7U4P8L

https://m.edsoo.ru/W7Y514TOU

https://m.edsoo.ru/D9Y7V2Y5V

https://m.edsoo.ru/T2ROM2AS5U

https://m.edsoo.ru/Y7UOH7V3Q

https://m.edsoo.ru/J3B9G5F50

https://m.edsoo.ru/TOBOV5X2C

https://m.edsoo.ru/E3D2HSE7K




72

73
74
75
76

7

78

79

80

81

82

83

84

85

86

KontponbsHas paboTa mo treme
"Teopema IIudaropa n Hayana
TpUrOHOMETpUH"

Brmicannrie u LHCHTPAJIbHBIC YIJIbI
Bnucannsie u HCHTPAJIbHBIC YTJIbI
Brmicannrie u LHCHTPAJIbHBIC YIJIbI
Bnucannsie u HCHTPAJIbHBIC YIJIbI

Yron Mexay KacaTrenbHOU U
Xopaou

Yron mexay KacateJIbHON 1
Xopaou

VYTIIbl MEXIY XOpAaMHU U
CEKYILUMU

VYTIIbl MEXKIY XOpAAMH U
CEKyILUMU

Bnucannble U onvcaHHbIe
YETBIPEXYTOJIBHUKH

Brnucannble U onvcaHHbIe
YETBIPEXYTOJIbHUKU

CBolicTBa U IPU3HAKU
BIIMCAHHOT'O YETBIPEX YT OJIbHUKA
CBolicTBa U NpU3HAKU
BIIMCAHHOT'O YETBIPEX YT OJIbHUKA
CBolicTBa M IPHU3HAKH
BIIMUCAHHOTO YETHIPEXYTOJIbHUKA
CBolicTBa U IpU3HAKU
BIIMCAHHOT'O YETBIPEX YT OJIbHUKA

S G VU w—y

https://m.edsoo.ru/V3C8X8A8R

https://m.edsoo.ru/X21L.2B4F2M
https://m.edsoo.ru/Q706U4F2A
https://m.edsoo.ru/POI0O1H4P

https://m.edso00.ru/S3G2C9V2D

https://m.edsoo0.ru/J3Y1C8YI9N

https://m.edsoo.ru/L6K4S8G1U

https://m.edsoo.ru/F8F5L11L.3M

https://m.edsoo.ru/X6Y 114M7Y

https://m.edsoo.ru/H604K1X20

https://m.edsoo.ru/PSUSU2GOE

https://m.edsoo.ru/HSL2H6HSN

https://m.edsoo.ru/V1D6Z7D9W

https://m.edsoo.ru/T2C1D27Z27

https://m.edsoo.ru/H6M8C2T8U




87

88

&9
90

91

92

93

94

95

96

97

B3auMHoe pacnonoxeHue IByx
OKPYKHOCTEH

B3aumnoe pacronoxenue IByx
OKPYKHOCTEH

Kacanue okpyxxHocTein
Kacanue okpyxxHocreit

OO01ue KacaTelbHbIE K IBYM
OKPY>KHOCTAM

Konrponbnas pabora no reme
"VTIBl U 4ETHIPEXYTOJBHUKH,
CBSI3aHHBIE C OKPYKHOCTHIO"

[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
Pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpenue n obobIIEeHHE.
Pemienune 3amay,
WJLTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue n obobIIEeHHE.
Pemienune 3amay,
WJLTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpeHmEe 1 0600MIIEHNE.
Pemenune 3amau,
WUTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMHU TEMaMH Kypca

[ToBTOpeHue u 0600IIEHNE.

https://m.edsoo.ru/H7U7U3T5G

https://m.edsoo.ru/Z0I9P0S2K

https://m.edsoo.ru/M5SI9T4G2S
https://m.edsoo.ru/M7N8N6FIR

https://m.edsoo.ru/E6R5SW3S1J

https://m.edsoo.ru/D9G3P4L5D

https://m.edsoo.ru/A1L4C1H9E

https://m.edsoo.ru/ROR2W6Y6H

https://m.edso0o.ru/N6Z552G1C

https://m.edsoo.ru/USDON7KSI

https://m.edsoo.ru/X0I6Q8I0B




98

99

100

101

102

Pemenne 3anauq,
WJUTIOCTPUPYIOLTUX CBSI3H MEXKY
pa3IMYHBIMHU TEMaMH Kypca

[ToBTOpEeHME 1 0000IIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOITUX CBS3H MEXTY
pa3IMYHBIMHA TEMaMH Kypca

[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3amay,
WUTIOCTPUPYIOMINX CBSA3H MEXKIY
pa3IMYHBIMH TEMaMu Kypca

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amay,
WJUTFOCTPUPYIOLIUX CBSI3H MEXKY
pa3IMYHBIMU TEMAaMH Kypca

Wrorosas koHTposibHasA paboTa
[ToBTOpenue n obobIIEeHHE.
Pemenne 3amau,

WJUTFOCTPUPYIOLIUX CBSI3H MEXY
Ppa3JINYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/W2E9I5J4T

https://m.edsoo.ru/R4V4F9E6W

https://m.edsoo.ru/JSLSA7L2E

https://m.edsoo.ru/V9B8USY7H

https://m.edsoo.ru/J8K6J5J9Y




9 KUIIACC

Ne
n/n

10

11

12

Tema ypoka

CuHycC, KOCUHYC, TAHTE€HC yTJIOB
ot 0 mo 180°

OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO

DopMmyIbl IPUBEIECHUS
@opMyIIbl IPUBEACHUS

Pemenue TpeyrojabHUKOB.
Teopema KOCHHYCOB

Pemenue TpeyrojabHUKOB.
Teopema kocuHycoB

Teopema cuHycoOB

Teopema cunycoB

Pemenue npakTuyeckux 3agay ¢
HCIOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB ¥ TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3agay ¢

HCIIOJIb30BAHHUEM TCOPEMBbI
KOCHUHYCOB U TCOPEMBI CHHYCOB

Pemenue MPAaKTUYCCKUX 3aaaY C
HCIIOJIb30BAHHUEM TCOPEMBIL
KOCHUHYCOB U TCOPEMBI CUHYCOB

Pemenue MPAKTUYCCKUX 3aaaY C
HCIIOJIb30BAHHUEM TCOPCMEIL

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
U3yYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/Y3X1Z1B3K

https://m.edsoo.ru/L5D4V0S5U

https://m.edsoo.ru/UST7V6T2E
https://m.edsoo.ru/ASM7B4G3N

https://m.edsoo.ru/NSB6A2I3E

https://m.edsoo.ru/UITOY2P9S

https://m.edsoo.ru/V5S8F2W8Z
https://m.edsoo.ru/O0F301B3E

https://m.edsoo.ru/Z3T7F5POT

https://m.edsoo.ru/F8A9Z6E4H

https://m.edsoo.ru/N6L8T1Q0L

https://m.edsoo.ru/G8J4L2S 1IN




13

14

15

16

17
18
19

20

21

22

23

24

25

KOCHUHYCOB U TCOPEMBI CHHYCOB

Tpuronomerpuueckue GopMyIbl
JUTS TUIOLIAAH TPEYrOJIbHUKA,
napajuieaorpamma

Tpuronomerpuueckue GopMyIbl
JUIS TIJIOLIAAN TPEYTOJIbHUKA,
napajuiesorpamma
Tpuronomerpuueckue GopMyIbl
JUIS TIJIOLIAAN TPEYTOIbHUKA,
napajuiesorpamma
Tpuronomerpuueckue GopmyIbl
JUIS TIJIOLIAAN TPEYTOJIbHUKA,
napajuiesorpamma

®opwmyia ['epona

®opmyia ['epona

®opmyina ['epona

@opMyi1a IUIOIIAIN BBITYKIOTO
YETBIPEX YT OJIbHUKA

dopmyra MIomaaH BEITYKIOrO
YETBIPEXYTOJIbHUKA
KonTponbnas pabora no teme
"Pemenue TpeyroabHUKOB"
Xopasl U To100HBIE
TPEYrOJIbHUKU B OKPYKHOCTH
TeopeMma o npousseneHUN
OTPE3KOB XOPJ

Teopema o mpou3BeAeHUN
OTPE3KOB XOPJ

https://m.edsoo.ru/POD406D0OU

https://m.edsoo.ru/QON4Q0X9A

https://m.edsoo.ru/P3V217K3L

https://m.edsoo.ru/FOD41.0Z4C

https://m.edsoo.ru/P3Z9L.3H5SM
https://m.edsoo.ru/X2K50Q5C7B
https://m.edsoo.ru/W7X9B3N6G

https://m.edsoo.ru/B3L7SIN7T

https://m.edsoo.ru/Q5X5T2D8M

https://m.edsoo.ru/M1AOW4Y3K

https://m.edsoo.ru/S1V5Q3F6R

https://m.edsoo.ru/L4Q6L.9V5R

https://m.edsoo.ru/Q1L3P3W4E




26

27

28
29
30
31
32
33

34

35

36

37

38

39

40

Teopemsl 0 mpou3BeeHUN
OTPE3KOB CEKYILUX

Teopemsl 0 pou3BeeHUN
OTPE3KOB CEKYIINX

Teopema 0 KBaJpaTe KacaTeJIbHOU
Teopema o KBajipaTe KacaTeIbHOMN
Teopemsl UeBbl 1 Menenas
Teopemsl UeBbl 1 MeHnenast
Teopemsl UeBbl 1 Menenas
[lonsiTue o romoTeTHN

KonTponbhas padota no teme
"I[Tomobue TpeyroabHUKOB"

YpaBHeHHE IPSIMOM Ha
IIJIOCKOCTH. YTJIOBOU

KO3 (HUIIUEHT ¥ CBOOOTHBIN
YJIEH, UX TEOMETPUUYECKUNA CMBICIT

YpaBHeHHE NIPAMON Ha
IIJIOCKOCTH. YTJIOBOH
KO2(pPUIIMEHT U CBOOOTHBII
YJIEH, UX TEOMETPUYECKUNA CMBICIT

[TapannensHOCTb 1
MEPIEeHIUKYJIIPHOCTD MPSIMBIX
(uepe3 yrioBoit ko3uirieHT)
VYpaBHEHHE OKPYKHOCTU
Haxoxnenue nepeceueHuit
OKPY>KHOCTEH U MPSAMBIX B

KOOpAMHATax

Haxoxnenue nepeceueHuit

—_— = e e e

https://m.edsoo.ru/GOFOR6D50

https://m.edsoo.ru/X7X4K5GOM

https://m.edsoo.ru/B4GSE6T7W
https://m.edsoo.ru/Y7K7127Z4A
https://m.edsoo.ru/F3E71.0X2J
https://m.edsoo.ru/L5T0Z21.2)
https://m.edsoo.ru/R6I4H7L6N
https://m.edsoo.ru/VS8A1J9I3H

https://m.edsoo.ru/J4E0S9TOC

https://m.edsoo.ru/G8S8F9S90

https://m.edsoo.ru/HIB9S9H7Q

https://m.edsoo.ru/X7L3P6 X6H

https://m.edsoo.ru/Q3X7N8Z7L

https://m.edsoo.ru/C4USWOL7Q

https://m.edso0o0.ru/S4G2U8SW0O
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OKPY>KHOCTEH U IMPSIMBIX B
KOOpJAMHaTax

dopmyia pacCTOAHUSA OT TOUYKH
JI0 TIPSIMOM

[Inomane napauienaorpamma B
KOOp/AMHATAaX, MOHATHE 00
OpPUEHTUPOBAHHON IIOLIAIN

HpI/IMeHeHI/Ie MCTOJa KOOpAWHAT

B IPAaKTUYCCKU-
OPHUCHTHUPOBAHHBIX
rCOMCTPHUICCKUX 3aaadax

KonTponbHas pabora no teme
"Meroxa koopauHaTt"
BekTopsl Ha MIIOCKOCTH
Cno)xeHue ¥ BhIYUTAHUE
BEKTOPOB — IpaBUIIa
TPEYroJbHUKA U
napaiesiorpaMma

CrnosxeHue ¥ BHIYUTAHUE
BEKTOPOB — IpaBUIIa
TPEYroJbHUKA U
napaiesiorpaMma
YMHOKEHHE BEKTOpa Ha YUCIIO0
Koopaunats! BekTopa

Cro)XeHHE U BIUNTAHHUC

BCKTOPOB, YMHOXKCHHUEC BEKTOpPA Ha

YHCJIO B KOOpAWHATaxX

CrnoXeHHE U BIUNTAaHHUE

https://m.edsoo.ru/VE8COV4Q7Y

https://m.edsoo.ru/M8R7J7X7T

https://m.edso00.ru/S8P5SQON6X

https://m.edsoo.ru/D1X4A0N4N

https://m.edsoo.ru/Q1X67Z5C0X

https://m.edsoo.ru/B1W208K3Z

https://m.edsoo0.ru/L8M2T3C60

https://m.edsoo.ru/Q409P4R7U
https://m.edsoo.ru/T1EON9E4U

https://m.edsoo.ru/ROD9H7Z7E

https://m.edsoo.ru/HIV3T1WOP
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BCKTOPOB, YMHOKCHHEC BEKTOpPA Ha

YHUCJIO B KOOpAWHATAX

[IpumeneHue BEKTOpOB B (hU3HKeE,

LEHTPp MaccC

[TonsTre o 6a3uce (Ha
IJIOCKOCTH). Pazmoxenus
BEKTOPOB 110 0a3ucy

[TonsTre o 6a3uce (Ha
IJIOCKOCTH ). Pazmoxenus
BEKTOPOB 110 0azucy

[TonsTue o 6a3uce (Ha
IUIOCKOCTH). Paznoxenus
BEKTOPOB 110 0azucy

CKaJ'IHpHOC IIPOU3BCACHUC
BCKTOPOB, FeOMeTpI/I‘leCKI/Iﬁ
CMBICJI U BBIPAKCHUC B
ACKAPTOBBIX KOOPpAWHATAX

JIMCcTpuOYTUBHOCTD CKAJIIPHOTO

MIPOU3BEICHUS
CkansipHO€ MPOU3BEICHUE U
MPOEIIMPOBAHNE
[IpumeHeHne cKanspHOTO
MIPOU3BEICHUS BEKTOPOB IS
HAXOXICHUS JUTHH U yTJIOB
[IpumeHeHne CKaIsIpHOTO
MIPOU3BEICHUS BEKTOPOB IS
HAXOXJACHUS JUTHH U yTJIOB

[IpuMeHeHne cKaIsIpHOTO

https://m.edsoo.ru/S6X1F1S3]

https://m.edsoo.ru/V2V9C3B4B

https://m.edsoo.ru/X2J7L.8B0I

https://m.edsoo.ru/QON2D2N7V

https://m.edsoo.ru/D8I9P6YIF

https://m.edsoo.ru/XOH4V7K9P

https://m.edsoo.ru/R6D8DYZ8D

https://m.eds00.ru/R7G6C6ASX

https://m.edsoo.ru/E4T3L.3W3F

https://m.edsoo.ru/N3R9YOGIP
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IIPOU3BCACHUS BEKTOPOB IJIA
HaxXO0XJACHUA AJIMH U YI'JIOB

Pemenne rCOMETPHUYCCKUX 3aaa4
C IOMOIIbKO CKAJIAPHOI'O
IIPOU3BCACHUA

Pemenue reOMCTPHUYCCKUX 3aaa4d
C IOMOLIBIO CKAJIAPHOI'O
IIPOU3BCACHUA

KonTponbhas padota no teme
"BexTops!"

HpaBI/IHBHHe MHOTI'OYT'OJIbHHUKH,
BBIYHMCJIICHUC UX OJICMCHTOB

HpaBI/IJIBHBIG MHOI'OYIrOJIbHHUKH,
BBIYMCJIICHUC UX DJICMCHTOB

HpaBI/IJ'IBHI)IG MHOI'OYIrOJIbHHUKH,
BBIYHCIICHHUEC UX JJICMCHTOB

HpaBI/IHBHHe MHOTI'OYT'OJIbHUKH,
BBIYHMCJICHUC UX 3JICMCHTOB

Yucno © v IMHa OKPYKHOCTH
Yucno m v UIMHA OKPYKHOCTU
JInvHa 1yru OKpy»KHOCTH
JInvHa 1yru OKpy»KHOCTH
Pagnannas mepa yria
Pannanuas mepa yrna

[Tnomans Kpyra v €ro 3J€MEHTOB
(cexTopa U cerMeHTa)

[Tnomanp kpyra u ero 3J€MeHTOB

https://m.edsoo.ru/U6J5Q6Y9F

https://m.edsoo.ru/LEP3X5TS5R

https://m.edsoo.ru/I904P2060

https://m.eds0o0.ru/G9A901G2L

https://m.edsoo.ru/H3X4Q9P0OK

https://m.edsoo.ru/Z0L1X6MOI

https://m.edsoo.ru/R2D3Y4U3M

https://m.edsoo.ru/L412P7B2X
https://m.edsoo.ru/H6V3IAOT6A
https://m.edsoo.ru/RSE4B7110
https://m.edsoo.ru/C4F30114N
https://m.edsoo.ru/MOG1POTOC
https://m.edsoo.ru/U8S6G4MON

https://m.edsoo.ru/Y9D4T7NIK

https://m.edsoo.ru/E9K276V7X
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(cexTopa u cermMeHTa)

[lmomaae kpyra u €ro 3J€MEHTOB
(cexTopa u cermMeHTa)

Brrunciienue nepuMeTpoB u
wiomaaen Guryp, BKIFOYAIOIINX
3JIEMEHTHI Kpyra

Bbrurcienue nepumMeTpoB u
wiomaaen GUryp, BKIFOYAIOIINX
3JIEMEHTHI Kpyra

KonTposbnas o teme "Jlnuna
OKPY’KHOCTH M IuIomaap kpyra'

[lenTpansHas cumMMeTpus
LleHTpasibHO-CUMMETPUYHbBIE
burypsl

[ToBopoTt

OceBas cummeTpus

[ToBTOpenue u o6oOIIEeHHE.
Pemenune 3amay,
WUTIOCTPUPYIOIINX CBSI3H MEXKY
pa3IUYHBIME TEMaMH Kypca
durypsl, CHMMETPUYHBIC
OTHOCHUTEJILHO HEKOTOPOH ocH
[TapamensHbII IEPEHOC
[TonaTHe NBUXKEHUS U €TO
CBOMCTBA

PaBenctBo Quryp

[IposiBneHus: cMMMETpUU B
MPUPOJIE, KUBOIUCH, CKYJIBITYPE,

https://m.edsoo.ru/ESR8O001K

https://m.edsoo.ru/U4ROY3B6Y

https://m.edsoo.ru/C3VOL5SK2V

https://m.edsoo.ru/C1B4H3R4H

https://m.edsoo.ru/T8Z9W2K2K

https://m.edsoo.ru/E9QE5B&L5P

https://m.edsoo.ru/W8X1P5X8C
https://m.edsoo.ru/E9L.4K9H37Z

https://m.edsoo.ru/P1M2Y3D6S

https://m.edso0o.ru/O3G6L6Q6W

https://m.edsoo.ru/VS8H1T4S6Z

https://m.edsoo.ru/A3J5J0P3R

https://m.edsoo.ru/W9F9P7L.8C

https://m.edsoo.ru/K7Z3C4N7X




91

92

93

94

95

96

97

98

apXUTEKType

Komnozuiuu neuxeHui
(TpocTeie TpuMepH)
[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H MEKIY
pa3TMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amay,
UIITIOCTPUPYIOIIUX CBSA3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBSI3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6oOIIEHHE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBSI3H MEKITY
Pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6oOIIEeHHE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBA3H MEKIY
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6o0IIEHHE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBA3H MEKIY
pa3TMYHBIMU TEMaMH Kypca

[ToBTOpeHue u 060061IeHNE.

https://m.edsoo.ru/G6S57Z1K4S

https://m.edsoo.ru/M6LOR2R1H

https://m.edsoo.ru/D1Z2V1EQS

https://m.edsoo.ru/R7TMONS5SX8W

https://m.edsoo.ru/H7U7F80Q4T

https://m.edsoo.ru/P9R7POK3L

https://m.edsoo.ru/T1A2H7Y5B

https://m.edsoo.ru/A9Z1B8Y2G
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Pemenne 3amau,
WJUTFOCTPUPYIOLIUX CBS3H MEXTY
pa3IMYHBIMU TEMaMu Kypca

[ToBTOpEeHME M 000OIICHNE.
Pemenne 3amau,
WUTFOCTPUPYIOLTUX CBS3H MEXKTY
pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpEeHME M 000OIICHNE.
Pemenue 3amauy,
WUTIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

Hrorosast KOHTpOJIbHASA paboTa
[ToBTOpeHue u 06001IEHNE.
Pemenue 3amay,

MJUTFOCTPUPYIOIIUX CBSI3U MEXKIY
pa3IMYHBIMHU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102

https://m.edsoo.ru/Q2A2T1S0S

https://m.edsoo.ru/S3Z7U0D4H

https://m.edsoo.ru/P3D9A1COP

https://m.edsoo.ru/D8F4J3J1J




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]161"0 06pa303a}mﬂ

I'eomerpus

Pacno3naBaTh H3yueHHBIE TE€OMETpUYECKHE (UTYpPBI, ONpPENENSTh HUX
B3aMMHOE  pACIHOJIOKEHUE, H300paxkaThb TIeoOMeTpUYecKue  (QUrypsl,
BBITMOJHATH YEPTEXKH M0 YCIOBUIO 3a7auu. VI3MepsATh TMHEHHbIE U YIIIOBbIE
BeJIMYMHBI. PemiaTe 3ajauM Ha BBIYMCIEHUE UIMH OTPE3KOB M BEIUYUH
yIJIOB

Henate rpy0Oyi0 OLEHKY JMHEHHBIX M YIJIOBBIX BEIMYMH MPEAMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX O00BEKTOB. Paznmuuarh pa3zmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIIUYUHBI

CTpOI/ITB YCPTECIKHU K TCOMCTPHUYICCKUM 3a/ladaM

Ilonb30oBaTbcs INpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BaTh
IPU3HAKA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IMPU PELICHUU
3a1a4y

[TpoBOAUTH JTOTHYECKHUE PACCYKICHUS C HCIOIb30BAaHUEM T'€OMETPUUECKUX
TeopeM

ITonp30BaTbCs NpPHU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTIOJIbHUKOB,
CBOMCTBOM MEIMAaHBI, IPOBEAEHHOM K THUIOTEHY3€ HPSIMOYIOJBHOIO
TPEYroJIbHUKA, B PEILICHUH N'€OMETPUUECKUX 3a1a4

Onpenenarh TNapaieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE
oOpa3zyer ¢ HuUMHU cekymas. OmnpeaensTe NapauIeNbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW NPSIMOM JO TOYEK
JIPYrou npsMou

Pemmats 3aaun Ha kieT4aToit Oymare

[TpoBOIUTH BBIYMCICHHUS M HAXOAWUTh YHMCIOBblE M OYKBEHHBbIE 3HAYCHMS
YyIJIOB B TEOMETPUUYECKHMX 3aJadax C HCIOJIB30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJbHUKOB, CBOWCTB YIJIOB, 0Opa30BaHHBIX MPHU
NEpPECeUeHN  JBYX  NapajulelbHBIX  MNpsAMBIX  cekymedl. Pemats
MPAKTUYECKHE 3a/1a4ll Ha HaXO0X/ICHUE YTIIOB

Brnagerp noHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACIATh
OMCCeKTpUCY yIJIa U CEpelUHHBIA TEepPHeHIUKYIIp K OTpPe3Ky Kak
TEOMETPUUECKHE MECTA TOUEK

DopMyIUpPOBaTH ONpEAENICHUsI OKPYKHOCTH M Kpyra, XopAbl U JAHaMeTpa
OKPYKHOCTH, TIOJIb30BaThCS HX CBOWCTBAMU. YMEThb NPUMEHATH OTH



6.12

6.13

6.14

6.15

8 KJIACC

Kon
MPOBEPSIEMOr0
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

CBOMCTBA IIpU PELICHUHU 3a1a4

Bnaners noHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilomb3oBaThest akTaMu O TOM, YTO OHMCCEKTPUCHI
YIJIOB TPEYIrOJbHUKA IIEPECEKAOTCS B OJHOM TOYKE, WU O TOM, 4TO
CepeIMHHBIC NIEPIEHAMKYJIAPEI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B
OJTHOHM TOYKE

Brnaners nonsATHEM KacaTenbHON K OKPYKHOCTH, I10JIb30BaThCSI TEOPEMOM O
NEPIEHAUKYJIAPHOCTU KacaTelIbHOM W paanyca, IPOBEIEHHOIO K TOYKE
KacaHus

[Tomp30BaTbcs ~ MPOCTEMINMMH  IE€OMETPUYECKMMH  HEPABEHCTBaMH,
IIOHMMATb UX NPAKTUYECKUI CMBICII

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MTOMOIIBIO UPKYIIS
U JUHEWKU

HpOBepﬂeMble NnpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUS OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmbl OCHOBHOI'O 061]161"0 06pa3013a1mﬂ

I'eomeTpus

Pacno3naBate OCHOBHBIC BH/JIbI LIeTI)Ipé)(yl“OJII:HI/IKOB, X DIJIICMCHTHI,
IIOJIb30BAThCS MX CBONCTBAMU IIpH pCHICHUH I'COMCTPUYICCKHUX 3a1a4

[TpuMeHATH CBOWCTBA TOYKHM MEpEeCceUYeHUs] MeAMaH TPeyroyibHUKa (LeHTpa
Macc) B PEIICHUH 3a]1a4

Brnaners noHsATHEM CpelHEN JTMHUM TPEYTOJIbHUKA U Tpaleluy, IPUMEHSITh
UX CBOWCTBA IIpM PpEUICHMM TeoMeTpudeckux 3axad. llomp3oBaTecs
TeopeMoii Dajeca ¥ TEOPEMOI 0 TPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHSATh
WX JUISl pEIIEHUs TPAaKTUUECKUX 3aad

[IpumensTs  nmpu3Haku  MOAOOMS  TPEYrOJbHUKOB B PEIICHUU
TEOMETPUUYECKUX 3a7a4

[Tonb3oBarbest Teopemoit Iludaropa ans pemieHuss T€OMETPUUYECKUX U
MPAKTUYCCKUX 3adad. CTpOI/ITB MAaTCMAaTUYCCKYIO MOJCIIb B IMPAKTUYCCKUX
3aJa4ax, CaMOCTOATEIbHO JeNaTh YepTEX U HAaXOJUTh COOTBETCTBYIOLIHE
JJIVHBI

Bnagerp mnOHATHSAMHM CHHyCa, KOCHHyca W TaHTE€HCAa OCTpPOro yria
NPSIMOYTOJIBHOTO TpeyrojbHuKa. [lonb30BaThC ATUMH MOHSTUSIMH IS
peleHus: MPaKTHUECKUX 3a7a4

Boraucnare (pa3nu4HbIMU CIIOCOOaMH) TUIOIIAAb TPEYTOJIbHUKA U IO IU
MHOTOYTOJIbHBIX (GUTYyp (HOAB3YACh, INleé HEOOXOAUMO, KAJbKYISTOPOM).
[TprMeHsTh MOoTydYeHHbIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax
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6.9

6.10

9 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

Brnagerp MOHATUSMHU BIHCAHHOTO W IEHTPAIBHOTO YIia, HCIOIB30BaTh
TEOPEMBI O BIUCAHHBIX YIJIaX, yriaXx MeXAy XOpAaMu (CEeKyIIMMHU) U yrie
MEX]1y KacaTelbHOM U XOpA0# Npu pPelIeHUH N'eOMETPHUUECKHX 3a1a4

Bitagers MOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA
OIIMCAaHHOTO YETBHIPEXYTOJIbHUKA IIPYU PELICHUU 33124

[IpuMeHsATh MOy4YeHHbIE 3HAHUSA Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOZETH JUI 3ajad pPEbHOW JKM3HU M TIPOBOJIUTH COOTBETCTBYIOIUE
BBIYUCIICHHS ¢ TIPUMEHEHUEM I0I00UAN TPUTOHOMETPUH (MOJB3YACh, TIe
HE00X0IUMO, KaJIbKYJIATOPOM)

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 001ero 00pa30BaHUs

I'eomerpus

3HaTh TPUTOHOMETpUYECKHE (DYHKIUHM OCTPHIX YIJIOB, HAXOAUTh C HX
IOMOUIbI0  pa3IMYHbIE  3JEMEHTHl  INPSAMOYIOJbHOIO  TPEYrOJIbHHUKA
(«pelieHue NPSAMOYTOJBHBIX TPEYrOJbHUKOBY). Haxoauth (C MOMOIIBIO
KaJIbKYJISITOPa) JUTMHBI U YTIIBI [Tl HETA0JIMYHBIX 3HAYCHUH

ITonp30BaThCs (I)OpMy.]'IaMI/I IMPpUBCACHUA u OCHOBHBIM
TPUTOHOMETPHUUYCCKHUM TOXKIACCTBOM I HAXOXKACHUS COOTHOIIECHUH MCKOY
TPUTOHOMCTPUYCCKNMH BEJINYHNHAMU

Hcnons30BaTh TCOPEMbl CHHYCOB W KOCHHYCOB IJId HAXOXICHUA
pPa3iIMYHbIX J3JIEMCHTOB TPCYTOJIbHUKA («peH_IeHI/Ie Tpe}TFOJ'IBHI/IKOB»),
MPUMCHSATH UX IIPU PCIICHHUU I'€OMCTPHUYCCKUX 3a1av

Brnagers monATHAMH npeoOpa3oBaHMs 1OJ00HS, COOTBETCTBEHHBIX
3JIEMEHTOB MoA0OHbIX ¢uryp. Ilomb3oBaThcsi cBOICTBaMU  TOAOOMS
OPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI M HAXOAUTh YIJIBl Y
noo0HbIX (uryp. IlpumensTs cBoiicTBa MOAOOMS B MPAKTUYECKHX 3a/1a4ax.
YMeTh NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOLIEM MUpE
Ilonp3oBatbcss TeopeMaMu O TPOU3BEIECHUM  OTPE3KOB  XOpHA, O
IIPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTelIbHON

[Tonb30BaThbCs BEKTOpaMH, MOHUMATh UX T'€OMETPUYECKUN M (PU3NUYECKUIl
CMBICJI, IPUMEHATh UX B PEIICHUH I'€OMETPUYECKUX U (PU3NYECKUX 3a/]ad.
[IpuMeHATh CKAIIpHOE MPOU3BEICHUE BEKTOPOB JUISl HAXOXKICHUS [UIMH U
yIII0B

Ilonp30BaTbCcst METOAOM KOOPAWMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B

PEIICHUN TCOMETPUUICCKHUX U MPAKTHUICCKUX 3a7Ja4

Bnagets moHATHSIMHU MMPaBUJIBHOT'O MHOTOYI'OJIbHUKA, OJIMHbI OKPYKHOCTH,



6.9

6.10

JUIMHBl YT OKPY)KHOCTHM U paJAMAHHON Mepbl yria, yMETb BBIYMCIATH
wionanae Kpyra M ero dacred. I[IpuMeHATh NONy4YEHHBIE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax

Haxomute ocu WM LEHTPbl CUMMETpUH (GUTYp, NPUMEHSTH IBHKEHUS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

[IpyMeHsTh MONy4YeHHbIE 3HAHHS HA MPAKTUKE — CTPOUTh MaTeMaTUYeCKue
MOJeIN i 3a7ad pealbHOM JKU3HU M MPOBOAUTH COOTBETCTBYIOLIUE
BBIUMCJICHHSI C MPUMEHEHHEM IOA00MSIH TPUTOHOMETPUYCCKHUX (DYHKITUI
(MONB3ysACh, I/Ie HEOOXOIMMO, KaJbKYISTOPOM)



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
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6.1

6.2
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6.5
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6.7

6.8

6.9

6.10

6.11

8 KUIACC

Kon
6
6.1
6.2

IIpoBepsieMblii 3JIeMEHT COieP:KAHUSA
I'eomerpus

Hauvanbnubie nonsitus reomerpun. Touka, mpsiMasi, OTPE30K, Jiyd. YTojd. Bumsl
yriaoB. BeprukanbHple M CMexHbIE yribl. buccekrpuca yrima. JlomaHnas,
MHOTroyrojpHUK. [TapamienbHOCTh U IEPIIEHAUKYISIPHOCTD IPSIMBIX

Cummetpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW cumMMeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOIIEM MHUPE

OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
Me/MaHa, OMcCceKTpHca, X CBOMCTBA

PaBHOOe1peHHBIIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. Hepasenctso
TPEyroJIbHUKA

CpoiicTBa M MpHU3HAKU PAaBHOOEIPEHHOTrO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYroJIbHUKOB

CpolicTBa M NpPHU3HAKU MapaJyIeNIbHbIX NpsAMbIX. CymMMma yIJioB TpPEYyrojbHUKA.
Buemnue yrisl TpeyrojabHUKa

[IpssmoyronbHblii  TpeyroiapHuUK.  CBOHCTBO ~ MeAMaHbl  MPSMOYTOJBHOTO
TpEYrojbHUKa, MPOBENEHHOM K  rumoreHy3e. [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSIMOYTroabHBIN TPEYroiabHUK ¢ YriioMm B 30°

HepaBeHcTBa B reoMeTpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOW, TeopemMa o OojblieM yrie MU OoyblIed CTOpPOHE TPEYroiIbHUKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs

I'eomeTprueckoe Mecto Touek. bruccekTpuca yriia u cepeIuHHBIN NEPIEHIUKYIISIP
K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK

OKpy>KHOCTb U KpYT, XOp/la U JUaMeTp, UX cBoiicTBa. B3auMHoe pacrosioxkeHue
OKPYKHOCTH U npsimoii. KacaTenbHas u cexymasi K OKpyKHOCTH

OkpyKHOCTb, BIHMCAaHHas B Yrojia. BrucaHHas u oOIUCaHHAass OKPYXKHOCTU
TPEYroJIbHUKA

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
I'eomerpus
YeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

[IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA



Tpaneuus, paBHOOOKasi Tpamenus, e€ CBOWHCTBa M MNpHU3HaKu. [IpsmoyrompHas

6.3
Tpamnenus
6.4 Meron yaBoenuss Mmenuasnbl. LlenTpanbHas cummerpus. Teopema @Paneca u
’ TEOopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TPEYTroibHUKA U Tpanenuu. L{enTp macc TpeyroibHuKa
6.6 [TomoGue TpeyroapbHUKOB, Ko3(p¢dumuent mnoxodbus. IlpusHakum mnOH00HUS
’ TpeyroibHUKOB. [IpuMeHeHue 1og00us pu pelIeHUH TPaKTUUYECKUX 3a]a4
6.7 DopmyIbl A1 TIOUIAAN TPEYTOJIbHUKA, ITapajljiesiorpaMmma, pom0a u Tpanenuu
6.8 CaoiicTBa momazaei reomerpudeckux puryp. OTHOIIEHUE TUIOMAACH T0I00HBIX
' uryp
6.9 Bprunciienne miomane TpeyroJlbHUKOB W MHOTOYIOJIBHMKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' MPAKTUYECKHX 3a7a4
CuHyCc, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSMOYTOJILHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpuyeckue (GyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpalbHBIE YIJIbl, YTOJI MEXAY KacaTeJIbHOM M XOpJAOH. YTJibl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bnucannblie 1 onucaHHbIE YEThIPEXYTOIbHUKH
6.14 B3aumHoe pacnosnoxxeHue OByx okpyxkHocted. Kacanue okpyxknoctei. OOuiue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KIIACC
Kona IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
6 ['eomeTpus
6.1 Cunyc, xkocunyc, tanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
’ IIPAKTUYECKUX 3a7a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue nmogodus. [Togo0re COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O IMPOU3BEICHHHM OTPE3KOB
’ CEKYILHX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
BexTop, nnmHa (MOAYNb) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
6.5 HaIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
’ omnepanuuu HajJ BeKTopamH. PasnmojkeHune BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarsl BekTtopa. CkajsipHOE MpPOU3BEIEHHWE BEKTOPOB, MPUMEHEHHE s



6.7

6.8

6.9

6.10

6.11

HaXOXKIACHUA OJIMH U YyIJI0B

JlekapTOBbl KOOpPAMHATHI HA IUIOCKOCTU. YPABHEHHS MNPAMOM U OKPYXKHOCTH B
KOOpPJIMHATAX, IMEPEeCEYCHUE OKPYKHOCTEH W MpsIMBIX. METoJ KOOpAMHAT U €ro
HPUMEHEHHUE

HpaBI/IJ'IBHBIe MHOTI'OYI'OJIbHUKH

Jnuua oxkpyxHoctd. ['pagycHas u paaumaHHas Mepa yria, BBIYHUCICHUE JUJIMH AYyT
OKPYHOCTEH

[Tnomane kpyra, cekTopa, cCerMmeHTa

JIBuKeHHsI TUIOCKOCTM W BHYTPpEHHHE cumMmeTpuun (uryp (dIeMeHTapHbIC
npeacrasienus). [lapamtensueiit neperoc. [ToBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATHAMU: MHOXECTBO, OJMHOXECTBO, OIEpaluu
HaJ MHOXECTBAMHU; YMEHUE ONEePUPOBATh MOHATUAMU: Ipad, CBA3HBIN rpad,
JIEPEBO, LIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguyueckoe TpPEACTaBICHHE MHOXECTB JUIsl ONHCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB

YMeHue OIICPUPOBATL TMOHATHAMMU: OIIPCACIICHHUC, aKCHUOMa, TCOopEMa,
JOKa3aTCJIbCTBO, YMCHUC pacCiio3HaBaTb HCTHHHBIC nu JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAWTL IIPUMCPbI MW KOHTPIIPUMCPLI, CTPOUTH
BbICKA3bIBAHUA U OTpULIAHUS BBICKQ3bIBaHUM

YMenue OIICpHUPOBATHL TMOHATUAMU. HATYpaJbHOC YHCJIO0, IIPOCTOC U
COCTaBHOE YHCIIO, JIEIMMOCTh HATYPAJIbHBIX YUCEN, TPU3HAKU JEIUMOCTH,
[eJI0€ YUCIIO, MOJYJIb YKcia, OOBIKHOBEHHAsI ApoOb M JecsATHYHAs IpOOb,
CTAaHJAPTHBIA BHJI 4YMCJA, PALlMOHAJIBHOE YMCIIO, UPPALHMOHAIBHOE YHUCIIO,
apuMeTHUeCKUi KBaJpaTHBIM KOPEHb; YMEHHE BBHINOJIHATH JIEHCTBUS C
YucCiiaMud, CpaBHHUBATh W YIOPAAOYHMBATHL 4YMCJIA, IMPCACTABIATL 4YHCJIa HaA
KOOPJMHATHOM IPSAMOM, OKPYIVIATh YHUCIA; YMEHHUE NENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUIN

YMeHue onepupoBaTb NOHATUSAMM: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUil KBapaTHbIM KOPEHb, MHOTOUWIEH, aliredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacuéThl Mo Qopmyiam, npeoOpa3zoBaHUs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAXKEHUH M BBIPAKEHUH C KOPHSMH,
pa3JIoKEHUE MHOTOWICHA HA MHOXKUTEIHU, B TOM YHCIIE C UCIIOJIb30BAHUEM
(bopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMH: UYHCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JIMHEHHblE U KBaJpaTHbIE ypaBHEHHUs, JAPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
yYpaBHEHMIA, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJJpaTHbIE U APOOHO-
palMoOHAIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pEeLIeHUH 3aJay U3 JIPYruX MpPEeIMETOB U IPAKTUYECKUX 3a]ay; yMECHHUE
UCIIOJIB30BaTh KOOPAWHATHYIO NPSAMYIO U KOOPAUHATHYIO IUIOCKOCTBH IS
M300paKeHHsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKUHU, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMA,



10

11

12

yObIBaHUsI, HauOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHAMHU: TIpsMasl POMOPIMOHAIBLHOCTh, JIMHEHHAs
GyHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPONOPIUOHATIBHOCTD,
napaboJia, runep0oa; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy Ui ONPENCICHUS CBOWCTB MPOIECCOB W 3aBUCHMOCTEH, IS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEA0BATEIbHOCTh, apupMeTndecKas
U TeOMEeTpUYecKass MPOrpecCMd; YMEHHME HCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POPMYIIbl CyMMBbI U OOLIETO 4YjeHa MPU PELICHUU
3a1ad, B TOM 4YHCIE 3aJad W3 APYruX Y4eOHBIX HPEAMETOB U peabHON
KU3HU

VYMeHue pemars 3a1a4i pa3HbIX THIOB (B TOM YHCIIE Ha MPOLEHTHI, JOIH U
4acTH, JABWKEHHE, paboTy, LIEeHy TOBAPOB M CTOMMOCTh MOKYIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTu YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh IPaBAOIN0I00HOCTh MOJTYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUSAME: (QUTypa, TOYKA, OTPE3OK, MpsMas, JIyd,
JOMaHasi, Yroll, MHOTOYTOJIFHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYTOJBHUKH, MPSIMOYTOJIBHBIA TPEYrONIbHUK, MEIHaHa,
Ouccexrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEX YT OJIbHUK,
napajiesiorpaMM, poMO, IPSMOYTOIBHUK, KBAIPAT, TPANCIHS; OKPY>KHOCTB,
KpYT, KacaTeslbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3YyYeHHBIX CBOMCTB (uryp u
¢baxToB

YMeHue omnepupoBaTh MOHATHUSIMH: PABEHCTBO (QUIYp, pPABEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroi
MEXy MPSIMBIMH, NIEPIEHANKYIISIP, HAKJIIOHHASA, POEKIHs, mojjo0ue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENIBHO TOYKH U TPSIMOMH;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETpPHIO M mojobue ¢uryp,
NapajuIeIbHOCTD U NEPIEHAUKYISIPHOCTD IPSIMBIX B OKPYKAIOLIEM MUpE

YMeHue ornepupoBaTh MOHATHUSMU: JIJTMHA, PACCTOSHHUE, Yo (BEIHMYMHA
yria, CHHYC M KOCHHYC yTja TPEeYTroJbHHKA), TUIOMIA/b; YMEHHUE OLICHUBAThH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIHbHUKOB, THHBI OKPY>KHOCTH H
Wiomaad Kpyra, oObeMa NPSIMOYTOJIBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHSTH MPU3HAKKA PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJTMH, PACCTOSIHUH, TITOMIAAei

YMenue 1/1306pa>1<aTL IIJIOCKHEC (I)I/Il“ypbl u nux KOM6I/IHaLII/II/I,
MMPOCTPAHCTBCHHBIC (bHprBI OT PYKH, C IIOMOIIbIO qepTémme
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15
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HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIKM CUMBOJIBHOMY
OITMCaHHIO

YMeHue ornepupoBaTh HMOHATHUSIMU: IMPSMOYToJibHAsh CHUCTEMa KOOPAMHAT;
KOOPJUHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOM3BE/ICHUE BEKTOpa Ha
YHUCJIO, CKaJIAPHOE IMPOU3BEJICHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTaBICHUS JAHHBIX M PEIICHMs 3a/iay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX NMPEAMETOB U pealbHON KU3HU

VYmMmenune OIICPpHUPOBATH IMOHATHAMMU: CTOJI6I/IKOBBIG " KPYT'OBBIC JUArpaMMBbI,
TaOJIUIIbI, cpeHee apudmeTnyeckoe, Mearana, HauooJIbIIee U HANMCHbIIIEE
3HAueHWs,  pa3Max  YUCIOBOrO  Habopa;  yMEHHE  W3BIICKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALIMIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JWarpaMMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKHU
peaJbHBIX TPOIIECCOB W SIBJICHHWW; YMEHHE pAaclO3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

YMeHue omnepupoBaTh MOHATUSAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
OKCIIEPUMEHT),  3JEMEHTApHOE€  CcOObITHE  (2JIEMEHTapHBI  HUCXON)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4yalHbIX  COOBITUH B OOBITAX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMM; YMEHHME pelllaTh 3aJauu
METOZIOM OpPIraHHW30BAaHHOIO Iepedopa U C HCHOJIb30BAHUEM IIpaBUIIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTUYECKHU JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUM B OKpYXaloIleM MHUPE U B JKU3HH; 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

YMeHne BbIOMpaTh MOIXOIAIMNA U3yUYEHHBIH METO JJIS PEIIeHUs 3aauH,
MPUBOJIUTh TPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC H
J)KA3HU, PACcNoO3HABaTh MPOSIBIICHHUE 3aKOHOB MAaTEMaTUKW B HCKYCCTBE,
ONKMCHIBATh OT/EJIBHBIE BBIIAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOIE
pa3BUTHS MaTEMAaTHUKH KaK HAyKW, IIPUBOJIUTH MPUMEPBI MATEMATHUUYECKUX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHON U BCEMUPHOU UCTOPUU



HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEbIX YHCEel
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTH, OCCKOHEYHBIE MEPHOANYECKHE
npobu
1.3 PanyonaneHele yncna. Apupmernyeckue onepanuy ¢ paliioHaIbHbIMU YUCIIaAMHU
1.4 JeiicTBuTenpHbIC Yncia. ApuPMETHIECKHE ONIEPaALi C JeHCTBUTEILHBIMU YUCIIAMHU
L5 HpI/IGm/DKéHuHLIe BBIUMCIICHMS, IPABUJIa OKPYIJIEHUS, IPUKUKA U OLIEHKA pe3yJibTaTa
BBIYUCIICHUH
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
’9 Crenesb ¢ 1enbIM nokazareneM. CTeneHb ¢ palnoHaIbHBIM HoKa3areneM. CBONCTBa
' CTEIEeH
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
)5 ApudmeTnueckuil KOpeHb HaTypaibHOM creneHu. JlelicTBusa ¢ apudmMerndecKuMu
' KOPHSIMU HaTypaJbHON CTENEHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenwie u poOHO-panoHaIbHbIC YpaBHEHUA. CUCTEMBbI U COBOKYITHOCTH YpaBHEHUM
39 [lensle u npoOHO-palOHaiIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenue TeKCTOBBIX 3a1a4
4 UucnoBsle nOCae10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
4.2 Apudmernueckast 1 reoMmeTpuyeckas nporpeccuu. @opmyia ciI0XKHBIX IPOIIEHTOB
5 DyHKIMH
@yHK1Ms, crnocoOb! 3aganus QyHkuuu. I'papuk ¢pyHkuu. O6nacte onpeaeneHus u
51 MHOKeCTBO 3HaueHui QyHkunu. Hynu dynkunu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH (QYHKIUH. MakCUMyMbl U MHHHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblee 3HaYeHUE (PYHKIIMU Ha TPOMEKYTKE
6 KoopanHatsl Ha IpsIMON U MIJIOCKOCTH
6.1 KoopaunarHas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyroibHUK



7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

MHOroyrojabHUKu

OKpY>XHOCTb U KPYT

N3mepennie reoMeTpruuecKuX BEIMUYUH
BekTopsl Ha IIIOCKOCTH

BeposTHOCTB U CTaTUCTHKA
OnucarenbHas CTaTUCTHUKA
BepositTHOCTB

KomOunaropuka

MHuoxecTBa
['padsr



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Matemaruka. ['eomerpusi: 7 - 9-e kitacchl: 0a30BbIil YPOBEHb: YUEOHUK;

16-¢ uznanue, nepepadborannoe Aranacsu JI.C., byry3os B.®., Kagomues C.b. u ap.
AxunonepHoe o61mectBo «M3naTenbeTBo

«IIpocBenienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'eometpus 7 knace. Jlunakrunyeckue marepuaisl K yueouuky JI.C.
Aranacsaa ®I'OC. / MenbaukoBa H.b., 3axapopa . A. - M, [Ipocsenienue,
2023.

I'eometpus 8 knace. Junaktuyeckue marepuainsl Kk yaeOuuky JI.C.
AranacsiHa ®I'OC. / MensuukoBa H.b., 3axaposa I'.A. - M, [IpocBemnienue,
2023.

I'eometpus 9 knacc. Junakrudeckue matepuaiibl K yaueOuuky JI.C.
Aranacsaa ®I'OC. / MensaukoBa H.b., 3axapopa . A. - M, [Ipocsenienue,
2024.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://school-collection.edu.ru

* http://www.mon.gov.ru
bubnuoteka [{OK https://m.edsoo.ru/
* http://www.school.edu.ru

* http://www.ndce.edu.ru

* http://www.math.1september.ru

* https://resh.edu.ru/

* https://uchi.ru/

* http://www.math.ru
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