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HOACHUTEJBbHASA 3AIINCKA

['eoMeTpusi Kak OIWH W3 OCHOBHBIX PAa3/EOB IIKOJIHLHOW MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOUIEHWH M B3aUMHOE pPAaCIOJIOKCHHE, ONHUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
o01miero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JI0Ka3aTeNbHbBIE PACCYKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHS, JOKAa3bIBATh
UCTUHHBIC YTBEPXKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJieHus «OT TPOTUBHOTO», OTIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopmynrpoBaTh 00paTHEIE yTBepkacHH. Oco00€ 3HAUCHHE JOKa3aTeIbHAS JTMHUS
UMeeT [ yriTyOnEHHOTO N3YYeHHSI MATEMaTUKU.

[lenpro U3y4eHUs] TEOMETPUH SIBIISIETCA MCIOJb30BaHUE €€ KaK HHCTPYMEHTa
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUUECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  cku3HU.  OOydamuiics  JOIDKEH  HAy4YUThCS  OMPEAEIsATb
T€OMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WIM PHUCYHOK, HAWTH
IUIOIalb  3€MENBHOTO  ydYacTKa, pPACCUYUTHIBATH  HEOOXOOUMYIO  JUIHHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mepbl Tapaxa Jii aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipu pereHun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTH
MaTeMaTHYeCKHEe MOJCTH PEaNbHBIX JKU3HCHHBIX CHUTYyallii, IPOBOJIUTH
BBIUMCJICHHS] M OIICHUBATH aJICKBATHOCTH MOJYYEHHOTO Pe3yIbTaTa.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS T€OMETPUU COCTOUT B
TOM, YTO OOy4aroIIHecss HE MPOCTO 3HAKOMSITCS C ONMPEJCIEHHBIMU MOHSATUIMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOr0 Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIyOOKOM YpOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHUS, TOMOTAMIINE MM YBEPEHHO INPHUMEHSTh CBOM 3HAHHWS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEeIMETax, MPExkK/e Bcero pusznke u nHhopMaTHke,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH MPAKTUYECKUX
3azay.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax uzydaeTcsl yrIyOJEHHbIA yueOHbIH
Kypc «l'eoMeTpusi», KOTOpPBIH BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/eibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHUKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronbaukmuy, «[logobuey, «dmeMeHTs TpuroHoMeTpuny, «Ilmomanny», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBaHus IIOCKOCTHY.

Ha u3yuenune yueOHoro kypca «I'eometpusi» orBoautcst 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 vaca (3 vaca B Heento), B 9 kiacce
— 102 yaca (3 yaca B HezeNtO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[nmnHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYIOJIbHBIE, TYIOYIOJIHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimna u o
posin JIo6aueBCKOro B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA U MPU3HAKU
napajuiesibHbIX  OpsiMbix. CyMma yIvIOB  TpEeyrojbHHKA. BHeEmHuEe yrisl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOWCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATHSA OKPYKHOCTHM MU Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LIEHTp,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacnoioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BICAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O TeOMETPUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpUYeCKnX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKMX MECT TOUEK IPH PELICHUN F'€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3a/1a4M HA IOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. llpsAMoyronbHHK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICHH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema 0 nepeceueHuu MeIMaH TPEyroJbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomoodus. I[lpuznaku momoOus
TpeyroJbHUKOB. IIprMeHeHne nomo0us TpU PELIEHUH TeOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUUYECKUX GUryp.
[Tpocreiimue Gopmymbl 17 MIIOWEAAN TPEYToJdbHUKA, TapajjiesorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
PaKTUYECKUX 3a]a4.

DJIeMeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJBHOIO
TpeyrojibHUKa. Tpuronomerpuueckue ¢ynkuuu yrinoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrimcaHHbI€ M IEHTPAJIBHBIE YTJIBI, YTOJI MEKly KacaTeJIbHOU U XOPJAOH. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BHucaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPU3HAKM BIMCAHHOTO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynbl  npuBeneHus.  Pemenue
TPEYrOJILHUKOB. Teopema KOCMHYCOB U TEOpEeMa CUHYCOB. PellleHne MpakTHYecKux
3aJ1a4 ¢ UCMHOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3amnau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna muomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHNN OTPE3KOB CEKYILNX, TEOpEMaA O KBaJpaTe
KacareygbHOU. [IpuMeHenne npy permeHnn reOMeTpUYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [Ionstue o roMoTeTHH.

MeToa KOOpaAMHAT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSAMBIX
B KoopauHarax. Popmyia pacCcTOAHMS OT TOYKM A0 mnpsmout. Ilnomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekrTopbl Ha miockocTd. ClOXEHHWE M BBIYMTAHHWE BEKTOPOB — MpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oa3uce (Ha IIOCKOCTH). PasyiokeHuss BEKTOpPOB MO Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IIPOM3BEAECHUSA BEKTOPOB Ul HAXOXKIEHUSA JUIMH W yrioB. Pemenwne
F€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyXxHocTed. Ilmomane kpyra, cekropa,
cermenTa. Mctopudeckue cBeieHUs: 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo Quryp. IlposiBnenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTMIXKEHUSIM  POCCUHCKHUX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEaTU3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU MJis YCHEIHOM MNpodeccHoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTaluel B JEATEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMaTHYECKOW KyJbTYpOW Kak CpeJICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa FKOJOTHUECKUX TPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YUYUTHCS y JPYTUX JIOJIEH, MPUOOpPETaTh B COBMECTHOU JEATEIIHbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCHHUIUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUW MEXKIy TMOHATHSAMH, (DOopMyIUpOBaATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIC;

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

JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMI0, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HWHDOpMAMKM W WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIPUHUMATH U (DOPMYIHPOBATH CYXJACHHUS B COOTBETCTBUHU C YCIOBUSIMU U
HEJISIMHA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY O00CYXTaeMON TEMHI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAXKCHUS;

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3eHTALUU U 0COOCHHOCTEN ayTMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl THpU peUICHUH Y4eOHBIX MaTeMaTHYeCKHX 3a/]ad, MPUHUMATh IEJlb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CyxkaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE); BHIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATh
CBOM JICWCTBUA C JPYTMMHU YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KAaueCTBO CBOETO BKJIAJA B OOIIMI pe3yJbTatT M0 KPUTEPHUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHus 3ajadd (W €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHSATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3YyYCHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4JaromUnACs MOTYYUT CICAYIONTNE TPEIMETHBIC
PE3yIbTaTHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKUE (UTYpBbI, ONpPEneisTh HuX
B3aMMHOE pPAacCIOJIOKEHUE, H300pakaTh TeoOMETpUYecKHe (Urypbl, BBIMOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIE U YIJIOBBIE BEJIMYMHEBI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenatb TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peaTbHOM KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHHUKOB MIPHU PEIICHUH 3a]1a4.

IIpoBOAUTE JOTMYECKUE PACCYKACHUA C UCIIOIB30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELIEHUN I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOIUTH BRIUMCIECHUS U HAXOUTh YUCIIOBBIC M OYKBEHHbBIC 3HAUCHHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECEUCHHH JBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKIEHUE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUU 3a]1a4.



®opMynUpPOBaTh ONMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JUaMmeTrpa
OKPYXHOCTH, YBEPEHHO BIAJETh X CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTes noHsATHEM KacaTelbHOM K OKPY>KHOCTH, IMOJIb30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3pIBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLIUE IPEAMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BAThCS MX CBOMCTBAMHM IPU PEIIEHUU F'€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH NIPU PELICHUH F€OMETPUUECKUX 3aau.

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

Brnanets moHsTHEM CpeiHEN TMHUH TPEYTOIbHUKA U TPAMEUd, TPUMEHSITH UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpeMy O MPONOPIHOHAIBHBIX OTpe3KaX, MPUMEHATb UX M pelIeHus
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpaJbHO-CUMMETPUYHbIE (DUTYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PEUICHUH 3a/ay.

Brnanets moHsTHSMU TMOA00MS TPEYroOJIbHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLUUOHATBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MO00KE B MPAKTUUECKHUX 3aauax.

BeiBonuTh W ucnonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TpPEYroJibHUKA, NapajjiesiorpaMma, poMOa u Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysCh, TIe HEOOXOMUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHE ILIOMIAei



No0OHBIX (PUTYp W MPUMEHATh NPU pEHIeHUH 3aaad. [IpUMeHATh MOydYeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3ana4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3a7a4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoHI1y oOyueHust B 9 ki1acce oOy4aromuiics MOIyYuT CAEAYIOIUE MPEIMETHBIC
pEe3yJIbTaTHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIIBIO PA3JIMYHBIE D3JIEMEHTHI TMPSIMOYTOJIBLHOTO TPEYroibHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJIUHbI
Y yTJIbI 1J19 HETAOJIMYHBIX 3HAYCHUM.

[Tonws3oBaThes GpopMysiaMu HNPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XXJICHUSI Pa3IMYHBIX PJIEMEHTOB TPEYroJIbHUKA («pEIICHUE TPEYTOJIbLHUKOBY),
NpU pEIICHUU TeOMETpUYeCKuX 3ajad. [[puMeHSTh MOJIydeHHBIC 3HAHUS TIPU
pELIEHNU NMPAKTUYECKHUX 3a]adu.

[IpuMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOIIA/N, BHIBOJIUTh
U BJIQJACTh TPUTOHOMETPUYECKUMHU (GopMyJaMH ISl TUIOLIAAU TpPEYroyibHUKa,
napasuiesiorpamMmma, pom0a, Tparneuuu, BEIBOAUTh U IpUMeHATh opmyity ['epoHa u
dbopmyiy ISl TUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HNMeTs npencTaBieHue 0 TOMOTETUN, TPUMEHATh B MPAKTUYECKUX CUTYaIIMSIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas mpu peleHnu 3ajay.

Hcnonb30BaTh TEOpEeMbl O BIMCAHHBIX YIJlaX, yIJax MEXIy XOpJaMu
(CeKyIIMMHM) U yIJIe MEXKAY KacaTeIbHON U XOPJIOH TIPU PEIICHUN T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOPI, O
MIPOU3BECHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSIMOM  Ha IUIOCKOCTH. BrnaaeTs NOHATUSAMH YriaoBoro koddduimeHta u
CBOOOJIHOTO 4YJieHa, MOHUMATh WX TE€OMETPUUECKUU CMBICI U CBS3b YIVIOBOTO
kod(ddurrenTa ¢ Bo3pacTaHueM U yObIBAHUEM JIMHEWHON (QYHKITUU. Y METh peliaTh



METOJOM  KOOpJIMHAT  3aJadyd, CBS3aHHbIE C  [apaUIEJbHOCTBIO U
NEPIEHIUKYIAPHOCTBIO TPSMBIX, MEPECEUCHUEM MPSAMBIX, HaX0XKIECHUEM TOYEK
NIEPECEUCHHUS.

BolBOgUT, U BiAeTh YpPaBHEHHEM OKpPYXHOCTH. lcmonb3oBaTh MeToA
KOOpPJIMHAT Il HaXOXJEHUS TMEepeceueHUui OKpYKHOCTe M mpsMbIX. Brnanersb
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, IUIOHIA[M TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METO/I0M KOOPJMHAT Ha MIOCKOCTH, IPUMEHSTD €T0 MPHU PEIICHUU F€OMETPUUECKHUX
U TpakTUYecKux 3anad. [IpumeHsTh MeTOoJ KOOpAWMHAT B  MPAKTUKO-
OpPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a]auax.

Bnagers moHsATHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NpaBWJIAMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnaners mpakTHUECKMMH HWHTEPIpPETAUsIMU BEKTOPOB. Y BEPEHHO I0JIb30BATHCA
KOOpAMHATaMU BEKTOpa. Brnaaerp ciloXkeHMeM M BBIYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHHWW. IIpuMeHATh TONyyeHHbIE 3HAaHUA B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Branete NOHATHEM CKaJSPHOIO MPOMU3BEIEHUS BEKTOPOB, MOHUMATh €ro
T€OMETPUYECKHIA CMBICIT M YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HaTh IUCTPUOYTUBHOCTh CKAJIIPHOTO IIPOU3BENIEHUS U €0 CBA3b C
npoeurpoBaHueM. [IpUMEHATH CKaNsIpHOE NPOU3BEACHUE BEKTOPOB IS
HaxXOoXJIEHUs JUIMH W yriioB. Pemarh reomMeTpuyeckue 3afadyd € MOMOUIbIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anreOpanyeckux u GU3NYECKUX 3aJa4dax.

Bnagers NMOHATHUSMU MNPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUTMHBI TYTH OKPY>KHOCTH M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOMIAAL Kpyra U
ero yacreid. Ilonumare cmbici uyucna m. [IpUMeHSTH MOJy4eHHBIE YMEHHS MpHU
pElIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJAH KpyTa.

HNmeTp mnpenctaBieHHEe O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHUKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETpUU (UTYp, LEHTPHl IOBOPOTa, HAXOAMUTH
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHsATh NBHXKEHHUS TUIOCKOCTH
IPU pEUICHUU T€OMETPUYECKUX 3aau.

[TpuMeHsTh MOJydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe
MOJIEJIH AJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNPUMEHEHHEM IMOAO0OMS M TPUTOHOMETPUUYECKUX (PYHKUMHA (TOJB3YSCh, THAE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpomsneie  Tpaxriseckie (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI pecypenI
Hauana reomerpuu. [Ipocreitime
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA. 28 1
N3mepenune reoMeTpuyecKux BEITUYUH
2 TpeyronbHUKU 19 1
3 [TapamnensHocTs. CymMMa yriioB 15 1
MHOTOYTI'OJIbHUKA
[TpstMOyTONBbHBIE TPEYTOIBHUKH
5 ['eomeTprueckre HepaBeHCTBA 1
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. [TocTpoenus ¢ TOMOILIBIO TUPKYJIS 18 1
U JIMHCHKH
7 HOBTOPGHI/IG, 000011IeHNE, CUCTEMATH3AINS 10 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
YeThIpEXyroabHUKU 22
[Tomob6ue 16
[Tnomans 16
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTibl U 4eTHIPEXYTONIBHUKH, CBSI3aHHBIC C 20 1
OKPY>KHOCTBIO
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHIKOB 22 1
2 [Tomo6ue TpeyroaprHUKOB 12 1
3 Meroxa koopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib KpyTa 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEHwUeE, 0606HI€HI:I€, 12 1
CUCTEeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie IIpakTnueckue Aara unpporsIe
Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI pecypenr
1 Hcropust BOBHUKHOBEHUS U PA3BUTHUS 1
reOMETPUU
5 HayvanbHble OHATUSA TEOMETPUH. 1
Touka, npsmasi, OTpE30K, Jy4
3 HauanbHblie MOHATHS TEOMETPHH. 1
Touka, npsAmasi, OTpE30K, J1y4
[TonsiTre 06 akcuome, TeopeMe,
4 JIOKa3aTeNIbCTBE, ONPECICHHH, 1
CBOICTBE, TPU3HAKE
B3anmHOe pacniosiokeHre TOYEK Ha
5 npsiMoil. MIaMepenue JUIMHbBI OTpe3Ka, 1
pPacCTOSIHUE MEXAY TOUKaMU
B3aumHoe pacnionoxeHue Touek Ha
6 npsiMoil. I3Mepenue JUIMHbBI OTpe3Ka, 1
PacCTOSIHUE MEXAY TOUKaMU
B3aumHoe pacnionoxeHue Touek Ha
7 npsMoil. MIzMepenune JUIMHBI OTpe3Ka, 1
paccTositHue MEXIy TOYKaMu
3 [TonymnockocTs 1 yroi. Buasl yrios. 1

N3MepeHne BeTMYUH yTJIOB




[ToxymmockocTs 1 yrois. Buasl yrios.

o W3mepeHne BeIMUrH yII0B

10 ITomynnockocts u yroisi. Buael yrios.
H3mepeHue BenM4rH yIiioB
BepTukaibHble U CMEXHBIE YIJIBL.

11 [TapaienbHbIC U IEPIICHIUKYISIPHBIC
psiMbIe
BeprukanbHble U CMEKHBIE YTIIbL.

12 [TapannenbHble U EPIIEHIUKYISPHBIE
psiMbIe
BeprukanbHbie U CMEKHBIE YTJIbL.

13 [TapannenbHble U IEPIEHIUKYISIPHbIE
psiMbIe
BeprukanbHble U CMEKHBIE YTJIbL.

14 [TapamiensHbIe ¥ NEPIICHIUKYIISIPHBIE
psiMbIe
BeprukanbHble M CMEKHBIE YTJIBL.

15 [TapannenbHble U IEPIIEHIUKYISPHBIE
psiMbIE

16 buccekrpuca yria

17 buccektpuca yria

18 buccekrpuca yria

19 Jlomanas. Bunpl nomansix. JnuHa
JIOMaHOU

20 Jlomanasi. Buasl tomansix. /[nmvHa
JIOMaHOU

21 MHuoroyronasHuku. [lepumerp

MHOroyrosiabHuka. [Ionarue o




BBITYKJIBIX W HCBBITYKJIBIX
MHOTI'OYT'OJIbHUKAax

22

Mmuoroyronsauku. [Tepumerp
MHoOroyrosibHuka. [Ionarue o
BBIITYKJIBIX U HEBBIITYKJIBIX
MHOI'OYTOJIbHUKaX

23

24

25

26

Mmuoroyronsauku. [lepumerp
MHOTroyroiabHuka. [TousaTtue o
BBIITYKJIBIX M HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

Mmuoroyronsauku. [lepumerp
MHoroyroibsHuka. [lonarue o
BBIITYKJIBIX M HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

MHuoroyronasHuku. [lepumerp
MHOroyroiabHuka. [Iondarue o
BBIITYKJIBIX U HEBBITYKIIBIX
MHOT'OYTOJIbHUKaX

WHCTpyMEHTBI Ul U3MEPEHUN U
IIOCTPOEHUM

27

NHCTpYyMEHTHI 111 U3MEPEHHI 1
MOCTPOEHUI

28

KonTtponbHas padora o Teme "Hauana
reomerpud. [Ipocreiimme
reoMerpuueckre GUrypsl u ux
cBolcTBa. M3MepeHne reomeTpuaecKux

(bHrypH




Menauana, GucceKTprca U BBICOTA

29
TPEYroJIbHUKA

30 Menauana, GrcceKTprca 1 BBICOTA
TPEYroJIbHUKA

31 PaBeHCTBO TpeyrojabLHUKOB

32 [IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

33 IlepBslii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYTOJIbHUKOB

34 IlepBblii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

35 [IepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

36 IlepBbIil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJIBHUKU U UX
CBOMCTBA

38 PaBHOOE1pEeHHBIE TPEYTONBHUKHU U UX
CBOMCTBA

39 PaBHOOe1peHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

40 [Ipu3zHak paBHOOEIPEHHOTO
TpPEYrojbHUKa

41 [Tpu3Hak paBHOOEAPEHHOTO
TPEYroJIbHUKA

42 Tperuil npu3HaK paBeHCTBA

TPEYTrOJIbHUKOB




Tperuil npu3HaK paBeHCTBA

43
TPEYTroJIbHUKOB

m Tperuil npu3HaK paBeHCTBA
TPEYroJIbHUKOB
@uUrypsl ¢ 0CEBO CUMMETpPHEH.

45 [IpumMepsl CHMMETPUHU B OKPY>KArOIIIEM
MUpe
@urypsl ¢ 0CEBOI CUMMETPHUEH.

46 [TprMepsl CHMMETPUH B OKPYXKAIOIIEM
MUpe

47 KonTtponpsHast pabora o Teme
"TpeyronbHuku"

48 [TapaieabHOCTh TPSIMBIX

49 CBoiicTBa M IPU3HAKY TTAPAJUICTHHBIX
MPSIMBIX

50 CBoiicTBa M IPU3HAKH TTAPAJUIETHHBIX
TIPSIMBIX

51 CBoiicTBa U MpU3HAKHU MapauIeIbHbIX
MPSIMBIX

59 CBoiiCcTBa M IPU3HAKH TTAPAJUICTHHBIX
MPSIMBIX

53 CBoiicTBa M IPU3HAKY TTAPAJUICTHHBIX
TIPSIMBIX

54 CBoiicTBa M MPU3HAKYU MapauIeIbHBIX
MPSIMBIX

55 CymMa yrIioB TpeyroyibHHUKa

56 CymMa yriioB TpeyrojabHHUKa

57 BuemHue yriel TpeyroiabHUKa




58

Bremnue yrisl TpeyrojibHHUKa

59

60

61

CymMa BHYTpPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CYMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA

CymMa BHYTPEHHHX YIJIOB
MHOTOYTOJIbHUKA U CYyMMa BHEIIHUX
YIJI0B BBITYKJIOTO MHOTOYT'OJIbHUKA

CyMMa BHYTPEHHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa BHELTHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

62

KonTtponpsHast pabora o Teme
"[NapamnensHocts. Cymma yrioB
MHOT'OyTOJIbHUKA"

63

64

[Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB
[Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB

65

66

67

68

[IeprieHauKyYIsp U HAKIOHHAS

CBOliCTBO MeIMaHbI IPSIMOYTOJIBHOTO
TPEyroJIbHUKA, POBEAEHHON K
TUIIOTEHY3€

CBoliCcTBO MeIMaHBI IPSIMOYTOJIBHOTO
TPEyroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

[IpsAMOYTOJIBHBINA TPEYTOJIBHUK C YIJIOM
B 30 rpamycoB

69

[IpAMOyYTroibHBIN TPEYTOJIBHUK C YTIIOM
B 30 rpaxycoB




CooTHOIIEHHS MEX/y CTOPOHAMU U

70 yIJIaMy TpeyrojibHUKa

71 CooTHOIIEHHS MEX1Y CTOPOHAMU U
yriamu TpeyrojbHUKa

7 HepaBeHCTBO TpeyrojabHUKA.
HepaBeHcTBO 0 JUIMHE TOMaHOU
HepaBeHcTBO MKy EpIEHIUKYIIPOM

73 U HAaKJIOHHOW. PaccTosiHue OT TOYKH 10
MPAMOM
KonTtponpsHas pabora mo Temam

74 "IIpstMOyTOJIbHBIE TPEYTOJIBHUKH'",
"I"eomeTprueckue HepaBeHcTBA"

75 OKpuy)KHOCTb, XOPJIbl U IUAMETPBI, UX
CBOICTBa

76 OvayxcHOCTb, XOPJIbl U IUAMETPBI, UX
CBOMCTBa
B3anMHOe pacnonioxeHre OKpyKHOCTH

77 u npsamoil. KacarensHas u cexymas k
OKPYKHOCTH
B3anMHOe pacnonokeHre OKpyKHOCTH

78 u npsamoil. KacarensHas u cexymas k
OKPY>KHOCTH
B3anmMHoe pacronoxkeHne oOKpy>KHOCTH

79 u npsamoi. KacarenpHas u cexymas K
OKPY>KHOCTH

80 OKpy’KHOCTb, BIIUCAHHAS B yToOJl

81 OKpYyXHOCTh, BOUCAHHAs B YTOJI




82

[IoHsATHE O TEOMETPUYECKOM MECTE
ToueK. [IpumMepbl reoMeTpU4EeCcKUX MECT
TOYEK Ha IJIOCKOCTH

83

[IoHsATHE O TEOMETPUUECKOM MECTE
To4eK. IIpumepsl reoMeTpuYEeCKuX MeCT
TOYEK Ha IUIOCKOCTH

84

85

OnucaHHast OKPYKHOCTb TPEYTOJIbHUKA,
€€ LEeHTp
OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ IEHTp

86

MGTOII reoOMCTPHUICCKUX MECT TOUYCK
IIpU pCHICHUH IT'COMETPUUCCKUX 3aJjayd

87

88

Meton ICOMCTPHUUCCKUX MECT TOUCK
IpUu pCHICHUH TCOMETPUUCCKUX 3aJjayq

Merton TreOMCTPHUICCKUX MECT TOYCK
IpUu pCHICHUH I'COMETPUUCCKUX 3aJiaYq

89

90

91

92

MCTO}I reOMCTPHUICCKUX MECT TOUYCK
IpU pCHICHUH TCOMETPUUCCKUX 3aJjayq

O06ocHOBaHUS MPOCTEHUIITHX
MOCTPOEHUM, ATaIlbl 3a1a4H Ha
IIOCTPOEHUS, PEIICHNE 3a1a4 Ha
MOCTPOEHUE IUPKYJIEM U JIMHEHKOMN

O06ocHOBaHUS MPOCTEHUIITIX
MIOCTPOEHUM, JTaIlbl 3a71a4X Ha
MIOCTPOEHUS, PEIICHNE 3a1a49 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOMN

KonTtponbHas pabora o Teme
"Okpyx’HOCTb. [ 'eomMeTprueckue mecrta




Touek. [locTpoenust ¢ momMouibo
UUPKYJIA U JIMHEHKH"

93

94

95

[ToBTropenue u o600mmenue. Permenue
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpenue u 0600IIeHNE. Permenune

3a/1a4, WUIIOCTPUPYIOLIUX CBSA3H MEXKIY
Ppa3JINYHBIMU TEMaMU Kypca

[ToBTOpeHue u 006001IeHNE. Permenune
3aJ1a4, WUTFOCTPUPYIOIIUX CBSA3U MEKITY
pa3InYHBIMH TEMaMHU Kypca

96

[ToBropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBS3U MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca

97

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WIITFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IuYHBEIMU TEMaMH Kypca

98

99

100

[ToBTOopenue u o6061meHue. Pemenue
3a/1a4, MIUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3U MEXITY
pa3IUYHBIMHE TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY
pa3IUYHBIMHE TEMaMH Kypca

101

Hrorosast koHTpOIBHAS paboTa




[ToBropenue u 0600mmenue. Permenune

102 3a/1a4, WLTIOCTPUPYIOIIHNX CBSI3U MEXKIY 1
pa3InYHBIMH TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 [Tapannenorpamm, ero npu3Haku U 1
CBOICTBA
5 [Tapannenorpamm, €ero NpusHaKu u 1
CBOICTBA
3 [Tapannenorpamm, €ero nNpu3HaKu u 1
CBOICTBA
4 [Tapannenorpamm, ero npu3HaKku U 1
CBOMCTBA
5 [Tapannenorpamm, ero Npu3HaKu u 1
CBOMCTBA
6 [IpssmoyronpHUK, poMO, KBaApaT, UX 1
IIPU3HAKU U CBOMCTBA
7 [TpstmoyronbHUK, poMO, KBaapaT, UX 1
MIPU3HAKU U CBOMCTBA
8 [IpssMmoyronpHUK, pOMO, KBaIpaT, UX 1
MIPU3HAKYU U CBOMCTBA
9 [IpssMmoyronpHUK, pOMO, KBaipaT, UX 1
IIPU3HAKU U CBOMCTBA
€IHSS TUHUS TPEYrOJIbHUKA
10 C
11 Cpensist TMHUS TPEYroJbHUKA
12 Tpamnenus. PaBHoOenpeHHas Tpanenus, 1

€€ CBOMCTBA U IIPU3HAKHU




Tpaneuus. PaBHoOenpennas Tpamnenus,

13 . 1
e€ cBOICTBA M PU3HAKU
14 [IpssmoyromnbpHas Tpanenus 1
15 CpenHsis TUuHUS Tpaneun 1
16 Teopema ®Daneca 1
17 Teopema daneca 1
18 Teopema 0 IPONOPIIMOHATILHBIX OTPE3KaAX 1
19 Teopema 0 IPOMOPITMOHAIBHBIX OTPE3KaxX 1
20 LlenTp Macc TpeyroJbHUKA 1
21 LlenTpanbHO-CUMMETPUYHBIEC QUTYPBI 1
29 KonTtponpsHnast pabora o Teme 1
"YeTplpEXyroabHUKN"
93 [Tono6ue TpeyroabHUKOB, KO3(DPUIIHEHT 1
mogoous
24 [Tono6ue TpeyroabHUKOB, KOAPPHUIUEHT 1
noao0us
25 [Ipu3Haku nmogo6ust TPEYroJbHUKOB 1
26 [Tpu3Haku noo0us TPEYTrOJIbHUKOB 1
27 [Tpusnaku moo0us TPEyroabHUKOB 1
28 [TpusHaku momoOust TpEyroabHUKOB 1
29 [Tpusnaku moo0us TPEyroabHUKOB 1
30 [Tpu3Haku o100 TPEYTOIEHUKOB 1
31 [Tpumenenue nmoo0us NP perIeHUH 1
NPaKTUYECKUX 3a/1a4
39 [TpumeHeHne nog00Ms IPU PELLICHUN 1

MMPAKTUYCCKUX 3aaa4




[Ipumenenue mogo0us P peIICHUH

33 MPAKTUYECKUX 3a7a4

34 [IpumeHeHne Mog00us PU PEIICHUH
IIPAKTUYECKUX 3a7a4

35 [TpumeneHnue noo0us pH pelIeHun
MPAKTHUYECKUX 3a7a4

36 [IpumeHeHue MOI00HS IPU PEIICHUH
MPAKTUYECKUX 3a7a4

37 Beenenne nmonaTus mpeodpazoBaHUs
o 00us 1 MoT00HBIX uUryp

38 KonTponbhas pabota no Teme
"TTogooue"

39 [TonsTne nnomaau. CoiicTBa mionaaen
FEOMETPUUECKUX PUTYp

40 TTonstre wiomaau. CBOKWCTBA IUIOMIAAEH
FEOMETPUUECKUX PUTYp

41 [TonsTre mnomaau. CBolicTBa miIonaaen
TeOMEeTPUUECKUX PUTyp
[Ipocreiimme Gopmynsl s omau

42 TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa
U Tparenuu
[Ipocreitmue GopmMyIbl A5 TII0IIATN

43 TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa
U Tparenuu
[Ipocreiimme Gopmynbl As TUIOMIAAN

44 TPEyrojibHUKA, apajuienorpaMma, pomoa

U Tpaneun




[Ipocreiimme Gopmybl s TUIOMIAIN

45 TpeyrojibHHKa, Mapajienorpamma, pomoa
U Tparnenuu
[Ipocreiimme Gopmybl s TUTOMIAIN

46 TPEyroJbHUKA, apajuienorpaMma, pomoa
U Tparenuu
[Tpocreiimue hopMyIbl 171 MIOIIATT

47 TPEYTroJIbHUKA, MMapajuieiorpamma, pomoa
U Tparenuu
[Tpocreiimue hopMyIbl 171 MIOIIATT

48 TpeyrojbHHKa, Mapajienorpamma, pomoa
U Tparnenuu
[Tpocreiimue hopMyIbl 171 MIOIIATT

49 TPEyroJbHUKA, apajuienorpaMma, pomoa
U Tparnenuu
[Ipocteiimme GopMybl IS TUIOIIAANA

50 TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa
U Tparnenuu

o1 [Tnomaau nonobHbIX puryp

52 [Mnomaau mogo6HBIX GuUryp

53 [Tnomanu mogoOHBIX GuUryp

54 KonTpomnpHas pabota mo Teme
"ITnomans"

55 Teopema [Tudaropa

56 [Ipumenenne Teopems [Tudaropa npu
peIIeHNH IPAKTHYECKUX 3a/1a4

57 [Tpumenenue Teopemsl [ludaropa npu

PCHICHUHU IMMPAKTHUYCCKUX 3aa1




[Tpumenenue Teopemsl [ludaropa npu

>8 pELIECHUN IPAKTUYECKUX 3a1a4

59 [Tpumenenue Teopems! [ludaropa npu
pELIEHNH IPaKTUYECKUX 3a7a4

60 [Tpumenenue Teopemsl [Tudaropa npu
pELIECHUN IPAKTUYECKUX 3a1a4

61 [IponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 ITponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJILBHOM TPEYTOJIbHUKE

65 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [TponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC

67 OCTpPOTO yTiia MPSIMOYTOIEHOTO
TPEYrojbHUKA
CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

68 OCTpPOTO yTiia MPSIMOYTOIEHOTO
TPEyroJbHUKa
CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC

69 OCTpOTO yrjia NpsIMOYTOJBHOTO

TpeyrojbHUKa




Tpuronomerpudeckue GyHKINU YTIIOB B

70 30°, 45° u 60° 1

71 Tpuronomerpudeckue GyHKINHU YIIIOB B 1
30°, 45° n 60°

79 KoHntponbnas pabora mo teme "Teopema 1
[Tudaropa u Havana TpuroHomMeTpun"

73 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI 1

74 Brucannble U EHTpaIbHbIC YIIIbI 1

75 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI 1

76 Brucannble v eHTpaIbHbIC YIIIbI 1

77 VYron Mexay KacaTellbHOU U XOpAOou 1

78 VYrois Mexay KacaTeJIbHOW U XOpIOU 1

79 VYTIIbl MEXAY XOPIaMHU U CEKYIIUMHU 1

80 VYTIB1 MEXIY XOpJaMH U CEKYIIUMHU 1

81 Brnincannsle u onucaHHbIe 1
YEeThIPEXYTONbHUKH

82 Brincannslie u onvcaHHbIe 1
YETBIPEX YT OJIbHUKHU

83 CBoiicTBa U MPU3HAKU BIHCAHHOTO 1
YeTHIPEXYTOIFHUKA

84 CBoiicTBa U MpU3HAKU BIMCAHHOTO 1
YeThIPEXYTOIbHUKA

85 CBoiicTBa M MPU3HAKHU BIIHUCAHHOTO 1
YeTHIPEXYTOIFHUKA

86 CBoiicTBa U MPU3HAKU BIHCAHHOTO 1

YeThIPEXYTOJTbHUKA




B3anmMHOe pacnonoxeHue 1Byx

87 .
OKpYXXHOCTEH
88 B3aumHoe pacnionoxeHue aByx
OKPYHOCTEH
89 Kacanue okpyxHOCTEH
90 Kacanue okpyxxnocreit
o1 OOmmue KacaTenbHbIE K ABYM
OKPYXHOCTSIM
KonTpoapHas padora o Teme "YTisl 1
92 YeThIPEXYTOJIbHUKH, CBSI3aHHBIE C
OKPY’KHOCTBIO"
[ToBTropenue u 06o0mmenue. Pemenne
93 3a[a4, WUTFOCTPUPYIOIINX CBS3U MEXKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
94 3aJ1a4, WJUTFOCTPUPYIONTUX CBSI3U MEXKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTopenue u o6061meHue. Pemmenue
95 3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Permenue
96 3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY
pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
97 3aj1a4, HJUTFOCTPUPYIOIINX CBSI3U MEXKTY

pa3InYHbIMU TCMAMHU KYypCa




[ToBropenue u 0600mmenue. Pemenne

98 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEXKIY 1
pa3InYHBIMH TEMaMHU Kypca
[ToBTropenue u 0600mmenue. Pemenne

99 3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U MEXKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 00600IIeHNE. Perenue

100 3a/1a4, WJUTFOCTPUPYIONIUX CBSI3U MEXKITY 1
pa3IMYHBIMU TEMaMH Kypca

101 HroroBast kKoHTpoIbHAs paboTa 1
[ToBropenue u 0600mmenue. Pemenne

102 3a[a4, WUTFOCTPUPYIONINX CBS3U MEXKIY 1
pa3InYHBIMH TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

Cunyc, KOCUHYC, TaHT'€HC YrioB oT 0 110
180°

OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

DopMyIIbI IPUBEACHUS

DopMyIbl IPUBEACHUS

Pewenne tpeyronbHukoB. Teopema
KOCHHYCOB

Pewenne tpeyronbHukoB. Teopema
KOCHUHYCOB

Teopema cuHyCcOB

Teopema cuHycOB
Pemienne npaktuyeckux 3agad ¢

HCIIOJIb30BAHUECM TCOPCMBI KOCUHYCOB U
TCOPCMbI CHHYCOB

10

Pemenue npakTuyeckux 3agay ¢
WCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

11

Pemenue npakTuyeckux 3agay ¢
WCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB




Pemenne npaktuyeckux 3anad ¢

12 HCIIOJIb30BaHUEM TEOPEMbl KOCHHYCOB U
TEOpPEMBI CHHYCOB
Tpuronomerpudeckue GOpMyIbl IS

13 TUTONIA/IA TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl IS

14 IJIOIIAY TPEYrOJIbHHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl IS

15 TUIOMIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma
Tpuronomerpuueckue GopMyIbl IS

16 IJIOIAU TPEYrOJbHUKA,
napasuiesiorpaMma

17 ®opmyina ['epona

18 ®opmyna ['epona

19 ®opwmyna ['epona

20 dopmyna MIomaad BEITYKIOTO
YETBIPEXYTOJIbHUKA

21 dopmyna MmIomaad BEITYKIOTO
YeThIPEXYTrOIbHUKA

29 KonTponbhas pabota no teme "Penienue
TPEYroJbHUKOB"

23 Xopbl ¥ TOI00HBIE TPEYTOIBLHUKH B
OKPY>KHOCTH

24 Teopema 0 IpoU3BEICHUH OTPE3KOB XOP

25 Teopema 0 mpoU3BEICHUN OTPE3KOB XOPI




TeopeMbl 0 MPOU3BEICHUH OTPE3KOB

26 1
CEKYILUX

97 TeopeMsl 0 MPOU3BECHUN OTPE3KOB 1
CEeKYIINX

28 Teopema 0 KBajipaTe KacaTeabHON 1

29 Teopema o KBagpare KacaTeIbHON 1

30 Teopembr UeBbl 1 MeHenas 1

31 Teopemsl UeBbl 1 MeHnenast 1

32 Teopembr UeBbl 1 MeHenas 1

33 [TonsiTe 0 TOMOTETHH 1

34 KoHnTtposbHas padorta o teme "[logodue 1
TPEYroJIbHUKOB"
YpaBHeHHE NIPSAMOU Ha IIIOCKOCTH.

35 YrnoBoii ko punreHT 1 cBOOOTHBIH 1
YJIeH, UX TEOMETPUYECKUN CMBICIT
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

36 YrnoBoit ko3 puireHT 1 cBOOOIHBIHI 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT

37 [MapannenbHOCTh U IEPIEHANKYIISIPHOCTh 1
NpsIMBIX (Yepe3 yriaoBoi Ko UIIUEHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 Haxoxnenne nepecedeHuit OKpyXKHOCTEMN 1
U TIPSIMBIX B KOOpAMHATAX

40 Haxoxnenne nepecedeHuit OKpyXHOCTEM 1
U TIPSIMBIX B KOOpAMHATAX

41 ®dopmyiia pacCTOSHUS OT TOUKH 10 1

IPsIMOi




[Imomane nmapamienorpamma B

42 KOOPJIMHATAX, TIOHATHE 00
OpPUEHTHPOBAHHOM IO
[IpumeneHne MeToaa KOOPAUHAT B

43 NPaKTUYECKH-OPUEHTHPOBAHHBIX
TeOMETPUYECKUX 3a/1a4ax

44 KoHTposbHas pabdora o Teme "Merton
KoopauHat"

45 BekTopsl Ha IIOCKOCTH
CrnoxeHne 1 BBIYUTAaHHE BEKTOPOB —

46 npaBuiIa TPEYroJbHUKA U
napaienorpaMmma
CrnoxeHue ¥ BIYUTaHUE BEKTOPOB —

47 IIpaBUjia TPEYTOJIbHUKA U
napauenorpaMmma

48 YMHOKEHNE BEKTOpa Ha YNCIIO0

49 Koopaunats! BekTopa
CrnoxeHue U BBIYUTaHHE BEKTOPOB,

50 YMHOXXEHHE BEKTOpA Ha YUCIIO B
KOOpJAWHATAX
CrnoxeHue U BHIYUTaHHE BEKTOPOB,

51 YMHOXEHHE BEKTOpA Ha YUCIIO B
KOOpJMHATax

59 [TpumeHeHne BEKTOPOB B (U3HKE, IICHTP
macc

53 [TonsTHe o 6a3uce (Ha MIOCKOCTH).

Paznoxxenus BEKTOpOB 1o 6a3ucy




[TonsTHe 0 6a3uce (Ha MWIOCKOCTH).

>4 PaznoxeHus BEKTOpPOB 1o 6a3ucy

55 [TonsiTre o 6a3uce (Ha MWIOCKOCTH).
PaznoxxeHust BEKTOPOB 10 06a3uCy
CkainsipHOE ITPOU3BEJICHUE BEKTOPOB,

56 TCOMETPUYCCKUI CMBICIT M BRIPAXKCHUE B
JICKapTOBBIX KOOPAWHATAX

57 JucTpuOyTUBHOCTD CKAJIIPHOTO
IPOU3BEIACHUS

58 CkansipHoe Mpou3BEICHUE U
POEIIMPOBAHUE

59 [TpuMeHeHHEe CKAISPHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKJICHHS JUIMH U YTJIOB

60 [IprMeHeHne CKasIpHOrO MPOU3BENCHUS
BEKTOPOB IS HAXOXKJICHHS JUIMH U YTJIOB

61 [IprMeHeHne CKalsIpHOrO MPOU3BENCHUS
BCKTOPOB I HAXOXACHUA JJIMH U YI'JIOB

62 Pemenne reomMeTpruecKux 3a1a4 ¢
TIOMOIIBIO CKAJIIPHOTO TIPON3BEACHUS

63 Pemenne reoMeTpudeckux 3a1a4 ¢
TIOMOIIBIO CKAJIIPHOTO TIPOU3BEACHUS

64 KonTponbhas pabota no teme
"Bekropsr"

65 [IpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DIIEMEHTOB

66 IIpaBuIBHBIE MHOTOYTOJIBHUKH,

BBIYUCICHUC UX 3JICMCHTOB




HpaBI/IJIBHInle MHOT'OYT'OJIbHUKH,

67 1
BBIYHCIICEHUE UX DJIEMEHTOB

68 [IpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHHE UX JIIEMEHTOB

69 Ywuciio T 1 JyiHa OKPYKHOCTH 1

70 Yucno © v ArHA OKPY>KHOCTH 1

71 JlnuHa ayru OKpy>KHOCTH 1

72 JlnnHa ayru OKpy>KHOCTH 1

73 Panuannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomans Kpyra u ero 3JeMEHTOB 1
(cexTopa u cermeHTa)

76 [Tnomanp Kpyra 1 ero 3JeMEeHTOB 1
(cekTopa U cerMeHTa)

77 Ilnomane Kpyra u €ro 3JIeMEHTOB 1
(cexTopa u cermeHTa)

78 Brruncnenue nepuMeTpoB U MIIOMIAACH 1
Guryp, BKIFOUAIOMINX 3JIEMEHTHI KpyTa

79 Brruncnenue nepuMeTpoB U MIIOMIAACH 1
buryp, BKIIOUYAIOMINUX 3JIEMEHTHI Kpyra

80 KoHntponbHas no teme "JlnnHa 1
OKPY’KHOCTH U IuIonaap kpyra'

81 LenTpanpHas cummeTpus 1

82 LleHTpabHO-CUMMETPHYHBIE (PUTYPHI 1

83 [ToBopoTt 1

84 OceBast cuMMeTpHs 1




@urypsel, CHMMETPUYHBIE OTHOCUTEIIBHO

85 N
HEKOTOPOil ocH

86 [MapannenbHblii epeHoc

87 [ousATHE NBMKEHUS U €0 CBOMCTBA

88 PaBencTBo puryp

89 [IposiBneHns: CHMMETPHUU B IIPUPOJIE,
KHMBOIIMCH, CKYJIBIITYpE, apXUTEKTypE

90 Komnozuiuu nBuxenuit (mpocreimime
IPUMEpHI)
[ToBTOpenue u 00600MIeHNE. Permenue

91 3a/1a4, WJUTFOCTPUPYIONIUX CBSI3U MEXKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOopenue u 06061meHue. Pemmenue

92 3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOopenue u 06061meHue. Pemenue

93 3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue

94 3aj1a4, HJUTFOCTPUPYIOIINX CBSI3U MEXKTY
pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenne

95 3aj1a4, HIUTFOCTPUPYIOIINX CBSI3U MEXKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTropenue u o600mmenue. Permenue

96 3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY

pa3IUYHBIMU TEMaMHU Kypca




[ToBropenue u o600mmenue. Permenune
97 3a/1a4, WLTIOCTPUPYIOIIMX CBSA3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

[ToBTropenue u 0600mmenue. Pemenne
98 3a[a4, WUTFOCTPUPYIOLINX CBS3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpeHue u 00600IIeHNE. Perenue
99 3a[a4, WUTFOCTPUPYIONINX CBS3U MEXKIY
Pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 006001IeHNE. Permenue
100 3a/1a4, WJUTFOCTPUPYIOLINX CBI3U MEXKITY
pa3InYHBIMH TEMaMHU Kypca

101 HroroBast KoHTpoOIbHAs paboTa

[ToBTOpenue u 06061eHue. Pemenue
102 3aJ1a4, WJUTFOCTPUPYIONTUX CBSI3U MEXKTY
pa3IUYHBIMU TEMAMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






