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MNOACHUTEJIBHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. LI[eHHOCTh M3ydeHHUs reOMETpHUH Ha YpPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIC PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXJeHus «OT TPOTHBHOTO», OTIAWYaTh CBOWCTBA OT IPU3HAKOB,
dbopmyarpoBaTh 00paTHEIE yTBep K aAcHH. Oco00€ 3HAUCHNE JOKA3aTeIbHAS JTMHUS
UMeeT ISl yTITyOnEHHOTO 3YYCHHSI MAaTEMaTHKH.

[{enpio M3ydeHUs TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK HMHCTPYMEHTa
IIPY PEIICHUH KaK MaTEMaTHICCKUX, TaK U IPAKTUICCKUX 3a71a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIsAThb
TCOMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WIM PHUCYHOK, HAWUTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mepbl Tapaxa Jii aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemenny 3amad MPAKTHYECKOTO XapakTepa OO0YyYarolIUics YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS T€OMETPUU COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSITCS C OTMPEACTIEHHBIMH MOHITHIMHU, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIME MM YBEPEHHO IMPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkKe Bcero pu3nke U nHHOpMaTHKe,
a Tak)Ke TIOJIb30BATHCS IONYYCHHBIMH 3HAHUSAMH TIPU PEHICHUH TPAKTHYCCKUX
3am1ad.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJIEHHBIA yueOHBIH
Kypc «l'eoMeTpusi», KOTOpPBIH BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dnmeMeHTs TpuroHoMeTpumny, «Ilnomaamy», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 yaca B Heento), B 9 kiiacce
— 102 gaca (3 yaca B HefIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

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

B3anmHOe pacronokeHue ToYeK Ha NpsMou. M3mepeHue IMHBI 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, IPSIMOYIOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIIEM MUPE.

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. BHeEmHHWE  yIuibl
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 M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LIEHTp,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmoioKEHUE 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 reoMeTpruIecKX MECT TOUEK IPH PELICHUN F'€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

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

Cpennsss IMHUSA TPEYrojbHHKAa. MeEToJ yJIBOEHHs MEIHWaHbl TPEYrOJIbHHKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyroiabHUKOB, Kodbdummuent mnomodus. I[lpuzHaku mnomoOus
TPEyroJbHUKOB. IIprMeHeHue nomo0usi THpU PELICHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUUYECKUX GUryp.
[Tpocreiimue Gopmymbl 17 MIIOWEAAN TPEYToJdbHUKA, TapajjiesorpamMmma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢puryp. OTHOIICHHE TIOMIAAEH TPEYTOIbHUKOB.

Teopema IIudaropa

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 ¢yHkuuu yriaoB B 30° 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrimcaHHbI€ M IEHTPAJIBHBIE YTJIBI, YTOJI MEKly KacaTeJIbHOU U XOPJAOH. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BIHCaHHble W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynsl  npuBeneHus.  Pemenue
TPEYrOJILHUKOB. Teopema KOCMHYCOB U TEOpEeMa CUHYCOB. PellleHne MpakTHYecKux
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Pemenne 3a1a4u
F€OMETPUYECKON ONTUKH.

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

IToxoOue TpeyroiLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB CEKYILHX, TEOPEMA O KBaIpaTe
KacareygbHOU. [IpuMeHenne npy permeHnn reOMeTpUYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [Ionstue o roMoTeTHH.

MeTtoa koopauMHaT

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 KoopaumHarax. Popmysia paccTOSHUS OT TOYKM A0 mnpsmout. Ilnomane
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ 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 Oasuce (Ha IUIOCKOCTH). PasjiokeHuss BEKTOpPOB IO Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IIPOM3BEAECHUSA BEKTOPOB U HAXOXKIECHUA JUIMH W yrioB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO 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 M3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

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

[lonsitue nBHXeHHsT U ero cBoiicTBa. PaeHcTtBo Quryp. IlposBraenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPHUS» 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 OTHOHUIEHHWEM K  JOCTMIKECHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEAIM3alUU €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)KEHUI HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa3oBaHUsl Ha MPOTSHKEHUHM BCEM KM3HU I YCHEIIHOW MpodecCHOHaNbHON
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¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
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 MAaTeMaTUYECKOW KYJbTYpOWl 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
3I0POBbs, BEACHUSA 3J0pOBOr0  oOpa3a KU3HU  (3I0POBOE  NUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 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 IKOJOTHUCCKUX MPOOJIeM U MyTel UX PeIIeHus;

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 JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
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 JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, TUIAaHUPOBATh
CBOE pa3BUTHE;

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

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXJy MOHATUSAMH, (PopMyIUpOBaThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpIUTENbHbIC U OTPUIIATENIbHBIC, €MHIUYHbIC, YACTHBIC U 00I1E, YCIOBHBIC,

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

JieNaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

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

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

ba3oBble uccienoBareibckue 1eiCTBUSL:

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

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

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONMIOACHMS,  WCCICAOBAHMS, OKCIEPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

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

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH WHGOPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

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

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIPUHUMATH U (DOPMYITHPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJIEH, HAICJICHHBIE Ha TOUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1a4M, YKCIICPUMEHTA, UCCIICIOBAHMSI,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl HpU pElIeHUH Y4YeOHBIX MaTeMaTHUeCKUX 3a7ad, NpPUHUMATh LEib
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCykaeHHs, 0OMEH MHEHHIA,
«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
y4aCTHUKaMU B3aUMOJEHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOATENIbHO COCTABJAThH IJIaH, aJTOPUTM pEIIeHUs 3ajaud (WU €ro
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJISI MpoIecca 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,
HaWJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
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 pPAaCIOJIOKEHUE, HU300pakaThb TE€OMETPUUYECKHE (QUTYpPBI, BBINOJIHATH
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
peabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX O0BEKTOB. Paznmyarh pa3mepbl 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.

[IpoBOAUTE JIOTMYECKUE PACCYKACHUSA C HUCIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

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

Omnpenensts napajjiebHOCTh MPSIMBIX C IIOMOILBIO YTJIOB, 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 OYKBEHHBIE 3HAUCHUSI yTIIOB
B F'€OMETPUYECKUX 3a7a4ax C HCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECEUCHHH JBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKIEHUE
YIJIOB.

Brnaners monsituem reometrpuueckoro mecta touek (I'MT). Omnpenensith
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 PEIICHUH 3aa4.



@opMynUpPOBaTh ONMPENCICHHUS OKPYXKHOCTHM M Kpyra, XOpIbl U JHaMeTpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOJIb30BaTh (haKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, IMOJIb30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTebHOW U pajuyca, MPOBEAEHHOIO K TOYKE KacaHHUS.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
IMOHUMATh UX MPAKTUYECKUNA 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,
MOJIb30BAThCS UX CBOWMCTBAMM IPU PELICHUHM T'€OMETPUYECKUX 3ajad. Paznmnuate
MPU3HAKU U CBOMCTBA MapajuiejorpaMmma, pomMOa U MpsSIMOYTOJIbHUKA, JT0KA3bIBATh
UX U YBEPEHHO NPUMEHSTH IIPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

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

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOJIbHUKA U TPANELIUH, TPUMEHSTh UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O NPONOPLHMOHAIBHBIX OTpEe3KaxX, NPUMEHATh HX I PELIEHUs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpAJbHO-CUMMETPUYHBIE (DUTYpbl W HCHONB30BATH HX
CBOICTBA IIPU PEUICHUH 3a/ay.

Brnanets moHsTHSMU TMOA00MS TPEYroOJIbHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAoOus U 0 MoaoOHBIX (urypax. Ilonb3oBaThecsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
MPUMEHSITH OTHOIICHUS TIPOTIOPIIMOHATEHOCTH B MPSIMOYTOJIBHBIX TPEYTOIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBonuTh W ucnonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TPEYTOoJbHUKA, MapajuiesiorpaMmma, pomoa 1 Tpaneuu. BeraucisaTs (pa3inyHbIMU
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NOJOOHBIX (PUTYp U MPUMEHATH IMPHU peuieHuH 3aaad. [IpuMeHsTh MoxydeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a9aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aAa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bianerp MOHATHEM BIMCAaHHOIO W LEHTPAIBHOTO YIJia, yIJIAa MEXIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHON JKM3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHI1y oOyuyeHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEAYIONIME MPEIMETHBIC
PE3yJIbTaTHI:

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

[Tonws3oBaThes GpopMysiaMu HNPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXICHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XJICHUSI Pa3IMYHBIX PJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY),
MpU pEIICHUU TeOMETpUYECKUX 3ajay. [IpuMeHsTh MOJdydYeHHBbIE 3HAHUS MPHU
pELIEHNU NMPAKTUYECKHUX 3a]adu.

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

HNMeTs npencTaBieHue 0 TOMOTETUN, TPUMEHATh B MPAKTUYECKUX CUTYaIIMSIX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas rpu peieHuu 3a1ay.

Hcnonb30BaTh TEOpEeMbl O BIMCAHHBIX YIJlaX, yIJax MEXIy XOpJaMu
(CeKyIIMMH) U yIJIe MEXKAY KacaTeJIbHON U XOPJIOM MPH PEIICHUN T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOPI, O
MPOU3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsIMOM  Ha IUIOCKOCTU. BriaaeTs NOHATUSIMHU YyriaoBoro koddduieHta u
CBOOOJIHOTO 4YJieHa, MOHUMATh WX TE€OMETPUUECKUU CMBICI U CBS3b YIVIOBOTO
kod(ddurreHTa ¢ Bo3pacTaHueM U YObIBAHUEM JIMHEWHON (QYHKIIUU. Y METh peliaTh



METOJOM  KOOpJIMHAT  3aJadyd, CBS3aHHbIE C  [apaUIEJbHOCTBIO U
NEPIECHIUKYISAPHOCTBIO TMPSAMBIX, NEPECEUCHUEM TMPSAMBIX, HAXOXJIECHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIafeTh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUIsl HaXOXJECHUS IEPECEUCHUN OKpPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, IUIOHIA[M TapajuieiorpaMma B
KOOpAMHATAaX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U NpaKTUYECKUX 3ahad. [IpuMeHsATP MeETOJ KOOpAMHAT B  HPAKTHKO-
OPUEHTHPOBAHHBIX T€OMETPUUECKHX 3a/1auax.

Bnagers moHsTHEM BEKTOpa. YMETh CKJIaAbIBaTh M BBIUUTATh BEKTOPBI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUJIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnaners mpakTUUECKMMM HWHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BAThHCS
KOOpAMHATaMU BEKTOpa. Brnaaerp ciloXkeHMeM M BBIYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPJIUHATAX.

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
KOOpAMHATaxX. 3HaTh TUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €TO CBS3b C
npoeurpoBaHueM. [IpUMEHATH CKasIpHOE MPOU3BEJAECHUE BEKTOPOB  JUIA
HaxXOoXJIEHUs JUIMH W yriioB. Pemarh reomMeTpuyeckue 3afadyd € MOMOUIbIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanyecKkux U (pu3ndyeckux 3agavax.

Bnagers NMOHATHUSMU MNPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHOW MEphI yTIiia, BEIUUCIATH IUIOLaAb Kpyra U
ero yacreid. Ilonumare cmbici uyucna m. [IpUMeHSTH MOJy4eHHBbIE 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 (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHsATh NBHXKEHHUS TUIOCKOCTH
IPU pEUICHUU T€OMETPUYECKUX 3aau.

[TpuMeHsATh MoJydYeHHbIE 3HAHUSA Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH AJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 28 1 bubmmorexa LIOK
P P ' https://m.edso0.ru/7f415e2e
N3mepenne reoMeTpruuecKuX BEIMYUH
bubnuoreka [{OK
2 Tpeyronpiiicn 19 . https://m.edsoo.ru/7f415e2e
3 [TapannensHocTh. CymMmMa yrioB 15 1 bubnnorexa [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 [IpssmoyronbHBIE TPEYTOTBHUKHU 7 bubmorexa HOK
PAMOYT peyr https://m.edsoo.ru/7f415e2e
bu6nmorexa LIOK
> l'eomerpirieckne HepapercTsa > 1 https://m.edsoo.ru/7f415e2e
OkpykHOCTb. ['eoMeTprueckue MecTa
6 TO‘Ipe}IZ)KHOCT OCHUSI C iOMo bIO ITUPKYJIS 18 1 bubmorexa HOK
L p HIPIO HHPKY https://m.edsoo.ru/7f415e2e
U JTUHCHKH
7 [ToBTOpenue, 06061IeHNE, 10 1 bu6nunorexa [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10
. 102 6 0

[TPOI'PAMME



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM nupposbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
! HerbipExyronbHiiH 22 1 https://m.edsoo.ru/7f417e18
bubmuorexa [JOK
2 Honobe 16 1 https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
3 Hromazs 16 1 https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
5 Yruibl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/7f417e18
5 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 10 1 bubnnorexka [JOK
3HaHUU https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHue pa3ieyioB H TeM nudpoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
! Peruerue Tpeyroabuuios 22 . https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
2 Tonotue TpeyroLHuKOB 12 . https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Meron koopruHar 10 . https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 Bexroper 20 1 https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
S JlauHa OKPYHOCTH 1 IIOMIA/b KPYra 16 1 https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
6 JIBHDKEHHA MA0CKOCTH 10 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, 12 1 bubmuorexa [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0

I[TPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
1 Hcropust BOSHUKHOBEHUS U 1
Pa3BUTHUSA TEOMETPUU
5 HauanpHble OHATUS TE€OMETPUU. 1 bubnuorexa [JOK
Touka, npsmasi, OTpE30K, Jy4 https://m.eds00.ru/8866b724
3 HauanbHbie MOHATHS TEOMETPHH. 1
Touka, npsAmasi, OTpE30K, J1y4
[TonsiTue 06 akcuome, Teopeme,
4 JIOKa3aTeNIbCTBE, OMPEACIICHUN 1 bubmmorexa [JOK
. » O ’ https://m.eds00.ru/8866b724
CBOMCTBE, IPU3HAKE
B3auMHoe pacnosnoxeHne Touex
5 Ha IpsaMoil. MI3sMepenue 1nHbI 1
OTpE3Ka, PACCTOSHHE MEXTY
TOYKaAMU
B3auMHoe pacnosnoxeHne Touex
Ha npsAmoil. M3mepenue miHbl ..
6 P P 1 fipi.ru resh.edu.ru
OTpE3Ka, PACCTOSHUE MEXTY
TOYKaMU
B3anMHOE pacnonoxeHne ToUeK
Ha npsAmoil. M3mepenue miHbl ..
7 P P 1 fipi.ru resh.edu.ru

OTpPE3Ka, paCCTOSAHUC MCIKIY
TOYKaMU



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

[ToxynmockocTs u yroi. Buast

8 yrioB. 3Mepenue BeIMYUH YIII0B

9 [ToxymmockocTs u yroi. Bunast
yrII0B. MI3MepeHue BeJIMUnH YIJI0B

10 [TonymnockocTs 1 yroi. Buapl
yrioB. 3Mepenue BeIMYUH YIIIOB
BeprtukanbHbie U CMEXKHBIE YTIIbL.

11 [TapannenpHbIC U
NEPICHIUKYIIAPHBIC TIPSIMbIE
BepTtuxanbHbie U CMEKHBIE YTIIBI.

12 [TapannensHbie u
MEePHEHANKYIJISIPHBIE TIPSIMbIC
BeprukanbHbie U CMEKHBIE YTJIbL.

13 [MapamnensHbie 1
MEePHEHANKYIJISIPHBIE TIPSIMbIC
BeprukanbHble U CMEKHBIE YTIIbI.

14 [TapannensHble 1
NEePHEHANKYIISIPHBIE TIPSIMBbIE
BepTukanbHbie U CMEKHBIE YTIIBI.

15 [MapamnensHble 1 fipi.ru resh.edu.ru
NEePHEHANKYIISIPHBIE TIPSIMBbIE

16 buccexrpuca yria

17 Buccekrpuca yrna fipi.ru resh.edu.ru

18 buccekrpuca yria

19 Jlomanasi. Buasl tomansix. /[nvHa
JIOMaHOU

20 Jlomanas. Buapl momaHbiX. JuHa

JIOMaHOU




21

Mmuoroyronsauku. [Tepumerp
MHoroyroiabHuka. [Ionarue o
BBIITYKJIbIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX

fipi.ru resh.edu.ru

22

Mmuoroyronsauku. [Tepumerp
MHoOroyrosibHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTI'OJIbHUKaX

23

Mmuoroyronsauku. [Tepumerp
MHOTroyroiabHuka. [lousarue o
BBIITYKJIBIX M HEBBIMTYKJIBIX
MHOT'OYTOJIbHUKaX

bu6mmoreka [IOK
https://m.edso00.ru/8866ce80

24

Mmuoroyronasauku. [Tepumerp
MHOTroyroiabHuka. [lousatue o
BBIITYKJIBIX M HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

25

26

27

MHuoroyronasHuku. [lepumerp
MHoroyroibHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

WHCTpyMEHTBI Ul U3MEPEHUN U

MOCTPOEHUI

WHCTpyMEHTBI Ul U3MEPEHUN U

IIOCTPOEHUN

fipi.ru resh.edu.ru

28

KonTponbhas pabota no teme

"Hauana reomerpuu. [Ipocreimme

reoMerpuyeckre GUrypsl u ux
ceorictBa. M3mepenue
reomeTpudeckux ¢uryp"



https://m.edsoo.ru/8866ce80

Menaunana, OucceKTprca M BBICOTA

29 fipi.ru resh.edu.ru
TpeyrojbHUKa
30 Menauana, GucceKTprca M BBICOTA
TPEyroJbHUKA
31 PaBeHCTBO TPEYrONIBHUKOB fipi.ru resh.edu.ru
39 IIepBblii 1 BTOpOM IPU3HAKU
paBeHCTBA TPEYTOJIHHUKOB
33 IlepBblii 1 BTOPOI MpU3HAKU
paBeHCTBA TPEYTOJIHHUKOB
34 I1epBblii 1 BTOPOM MpU3HAKU
paBEHCTBA TPEYTOJIbHUKOB
35 Hepestii i1 BTOpOit Mpi3HaKit fipi.ru resh.edu.ru
paBeHCTBA TPEYTOJIHHUKOB
36 IlepBblif 1 BTOPOI MpU3HAKU
paBeHCTBA TPEYTOJIHHUKOB
37 PaBHOOe1peHHBIE TPEYTOJIBHUKY U bubnnoreka [JOK
MX CBOWCTBA https://m.eds00.ru/8866d880
38 PaBHOOEIpEHHBIE TPEYTOTBHUKH U bubnunorexa [JOK
UX CBOMCTBA https://m.eds00.ru/8866d880
39 PaBHOOEIpEHHBIE TPEYTOIBHUKH U bubnmnorexa [JOK
UX CBOMCTBA https://m.eds00.ru/8866d880
40 [Tpu3Hak paBHOOEIPEHHOTO bubnnorexka [HOK
TpEyroJbHUKA https://m.eds00.ru/8866d880
41 [Tpu3Hak paBHOOEAPEHHOTO bubnuoreka [IOK
TpEyroJbHUKA https://m.eds00.ru/8866d880
42 Tperuii npu3HaK paBeHCTBA bub6nuorexa [IOK

TPEYTOJIbHUKOB

https://m.eds00.ru/8866e88e



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e88e

43 Tpetuii npu3HaK paBeHCTBA bubmumoreka [IOK
TPEYroJbHUKOB https://m.eds00.ru/8866e88e

44 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.eds00.ru/8866e88e
@uUrypsl ¢ 0CEBO CUMMETpPHEH.

45 [Ipumepsl cHMMETpUH B
OKpY’KalolleM MUpe
@urypsl ¢ 0CEBOI CUMMETPHUEH.

46 [Ipumepsl cHMMETpUH B
OKpY’KalolleM MUpe

47 KonTtponpsHast pabora no Teme
"TpeyronbHuku"

48 [TapaieabHOCTh TPSIMBIX

49 CBolicTBa U NpU3HAKU
napajelbHbIX MPSIMbIX

50 CBolicTBa U NpU3HAKU
napaIeNIbHBIX MPSIMBIX

51 CBOHCTBA H IPH3HAKH fipi.ru resh.edu.ru
napajenbHbIX MPSIMbIX

59 CaolicTBa U NpU3HAKU
napajenbHbIX MPSIMbIX

53 CBolicTBa U NpU3HAKU
napayIebHBIX MPSIMBIX

54 CBoficTBa i MpH3HAKH fipi.ru resh.edu.ru
napajieNbHbIX MPSIMbBIX

55 CymMa yIiioB TpeyroibHHUKa

56 CymMa yriioB TpeyroyibHHUKa

57 BHenaue yritel TpeyrojibHUKA fipi.ru resh.edu.ru



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e

58

Bremnue yrisl TpeyrojbHHUKa

59

60

61

62

CymMa BHYTpPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA

CymMa BHYTpPEHHHX YTJIOB
MHOTOYT'OJIbHUKA U CyMMa
BHEIIIHUX YTJIOB BBITYKJIOTO
MHOTOYTOJIbHUKA

CyMMa BHYTPEHHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB BBITYKJIOTO
MHOTOYTI'OJIbHUKA

KonTponbhas pabota no Teme

"ITapamnensHocTs. CyMMa yriioB
MHOIOYroJbHHKa"

63

[Ipu3Haku paBeHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

fipi.ru resh.edu.ru

64

65

[Ipu3Haku paBeHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

HepHeH,I[I/IKYHSIp M1 HaKJIOHHas

66

CBoOlCTBO MeTMaHBI
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€

67

CBOICTBO MeIMAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBENEHHON K TUIIOTEHY3€




68

[IpsAMOYTOIBHBIN TPEYTONIBHUK C
yriioM B 30 rpaaycoB

69

70

[IpsAMOYTOIBHBIN TPEYTONIBHUK C
yriiom B 30 rpaaycoB
CooTHoO1IEHNsT MEXy CTOPOHAMU
Y yIJIaMU TPEYTOJIbHUKA

fipi.ru resh.edu.ru

71

CooTHo1IEHNS MEX/1y CTOPOHAMU
U YIJIaMU TPEyrojbHHUKa

72

73

74

HepaBeHcTBO TpeyroyibHUKA.
HepageHnctBo 0 aimHe 10MaHOU

HepaBeHCTBO MCKIY
MNEPNCHAUKYIIAPOM U HaKJIOHHOM.
PaccrosiHue oT TOUkH 710 HpHMOﬁ

KonTtponbsHas pabora mo Temam

"[IpsiMOyTOIbHBIE TPEYTOIBHUKH",
"I"eomeTprueckue HepaBeHCTBA"

fipi.ru resh.edu.ru

fipi.ru resh.edu.ru

75

76

77

78

OKpYyXHOCTb, XOPJIbI 1 TUAMETPHI,
UX CBOMCTBa

OKpy»XHOCTb, XOPJIbl U IUAMETPHI,
HUX CBOMCTBa

B3aumHoe pacnonoxxenue
OKPY>KHOCTH U TIPSIMOM.
KacarenpHas u cexyrast K
OKPY>KHOCTH

BzaumHoe pacnionoxxenue
OKPY>KHOCTH U TIPSIMOM.
Kacarenbnas u cexymas x
OKPY>KHOCTH




79

B3aumHoe pacnionoxxenue
OKPYKHOCTH U MPSMOIA.
KacarenbHas u cexymas k
OKPYKHOCTHU

80
81

OKpy’KHOCTb, BIIUCAHHAs B yroOJl

OKpy>KHOCTb, BIIUCAHHAS B YIOJI

82

[IoHsATHE O TEOMETPUUECKOM MECTE
Touek. [Ipumeprl reoMeTpruecKux
MECT TOYEK Ha IIJIOCKOCTH

83

[IoHsATHE O TEOMETPUUECKOM MECTE
Touek. [Ipumepsl reoMeTpudecKkux
MECT TOYEK Ha IUIOCKOCTH

84

85

OrnucaHHast OKPYKHOCTb
TPEYrOJIbHUKA, €€ LEHTP
OnucaHHast OKPYKHOCTb
TPEYTrOJIbHUKA, €€ LICHTP

86

Meroz reoMeTpU4eCKUX MECT
TOYEK IIPU PELICHUN
r€OMETPUUYECKHX 3a/1a4

fipi.ru resh.edu.ru

87

88

89

Meroza reoMeTpU4EeCKUX MECT
TOYEK IIPU PELICHUN
r€OMETPUYECKHX 3a/1a4

Merton TreoOMCTPHUICCKUX MECT
TOYCK IPpU PCIICHUN
TCOMETPHUICCKUX 3aaayd
Merton TreoOMCTPHUICCKUX MECT
TOYCK IPpU PCIICHUN
TCOMCTPHUICCKUX 3aaayd

fipi.ru resh.edu.ru

fipi.ru resh.edu.ru



90

91

92

O60ocHOBaHMS TPOCTEHIITIX
HOCTPOEHHIA, STAIlbl 3a7a4H Ha
IIOCTPOCHHUSI, PEIICHHE 33/1a4 Ha
HOCTPOEHHE IIUPKYJIEM H
JIMHENKOU

O60ocHOBaHUS TPOCTEHIITIX
IOCTPOCHHIA, STAIlbl 3a7]a4H Ha
IIOCTPOGHMSI, PEIICHHE 33/1a4 Ha
HOCTPOEHHE IIUPKYJIEM H
JMHENKOU

KonTtponpsHas pabora o Teme
"Okpyx’HOCTb. [ 'eomeTpuueckue
MmecTa Touek. [locTpoenus ¢
MOMOILBIO UPKYJIA U TUHEUKH"

fipi.ru resh.edu.ru

fipi.ru resh.edu.ru

93

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca

94

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
WLIFOCTPUPYIOIUX CBA3U MEXIY
pa3IMYHBIMHM TEMaMHU Kypca

95

[ToBTOpeHue u 060061IEHNE.
Pemenne 3amau,
WIITFOCTPUPYIOIUX CBA3U MEXIY
Pa3sINYHbBIMH TEMAaMHU KypcCa

fipi.ru resh.edu.ru

96

[ToBTOpenue u 06o0IIEeHNE.
Pemenne 3amau,




WUTIOCTPUPYIOIIMX CBSA3H MEXKIY
pa3InYHBIMU TEMaMHU Kypca

97

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMAMU Kypca

fipi.ru resh.edu.ru

98

99

100

101

[ToBTOpeHue 1 0600IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3H MEXKITY
Pa3TUYHBIMU TEMaMH Kypca

[ToBTOpEeHME K 00OOIIEHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIINX CBS3H MEXKITY
Pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpEeHME 1 00OOIIEHNE.
Pemienune 3angay,
WUTIOCTPUPYIOIINX CBS3H MEXKIY

pa3JINYHBIMU TEMaMU Kypca

Hrorosas KOHTPOJIbHAA pa60Ta

fipi.ru resh.edu.ru

102

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
WIIIFOCTPUPYIOIUX CBA3U MEXIY
pa3InYHBIMHM TEMaMHU Kypca

fipi.ru resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [TapannenorpamMm, ero Npu3HaKku 1 1 bubnnoreka [HOK
CBOICTBa https://m.eds00.ru/88671ca0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
CBOICTBa https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, €ro nNpusHaKu u 1 bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnoreka [JOK
CBOICTBa https://m.eds00.ru/88671ca0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [HOK
CBOMCTBA https://m.eds00.ru/88671ca0
5 [IpsimoyronpHUK, poMO, KBajipar, 1
UX MPU3HAKU U CBOICTBa
7 HpamoyromsHi, p?M6’ Kaapat, 1 fipi.ru resh.edu.ru
UX NIPU3HAKH U CBOICTBA
8 [IpssmoyronpHUK, poMO, KBajipar, 1
UX NIPU3HAKU U CBOICTBA
9 [TpstmoyronbHUK, poMO, KBaapart, 1
VX MPU3HAKHU U CBOWCTBA
10 CpenHsist TMHUS TPEyrojbHUKA
11 Cpensist TUHUS TPEYroJbHUKA
12 Tpaneuns. PasroGenpersas 1 fipi.ru resh.edu.ru

Tpaneunus, e€ CBOMCTBA U IIPU3HAKU



https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0

Tpaneuus. PaBHoOepenHas

13 .. 1 fipi.ru resh.edu.ru
Tpanenus, e€ CBOMCTBA U MPU3HAKU
14 [IpsiMoyronbpHas Tpaneus 1 fipi.ru resh.edu.ru
15 Cpenusist IMHUS Tpareum 1 fipi.ru resh.edu.ru
16 Teopema daneca 1 fipi.ru resh.edu.ru
17 Teopema daneca 1
18 TeopeMa 0 IPONOPLUOHAIBHBIX 1
OTpe3Kax
19 Teopema 0 IpOMOPIIMOHATBHBIX 1
OTpe3Kax
20 LlenTp Macc TpeyroibHUKa 1
21 [leHTpanbHO-CUMMETPUYHBIE 1 bubnuoreka [IOK
buryps https://m.eds00.ru/88672b14
99 KontponbsHas paboTa no reme 1
"YeTplpéXyroapbHuKn"
93 [Tono6ue TpeyroabHUKOB, 1
KOdpGUITUEHT MOA00HS
24 [TonoOue TpeyroJbHUKOB, 1
KO3 puImeHT nopooms
25 [Tpu3Haku no00us TPEYTrOJIbHUKOB 1
26 [Tpu3Haku momxoOust TPEYroOTHHUKOB 1 fipi.ru resh.edu.ru
27 [Ipu3Haky Mogo0Hs TPEYTOILHIKOB 1 fipi.ru resh.edu.ru
28 [Tpu3Haku o100 TPEYTOIEHUKOB 1 fipi.ru resh.edu.ru
29 [Tpu3Haku monoOust TpEyroabHUKOB 1 fipi.ru resh.edu.ru
30 [Tpu3Haky 110,100US TPEYTOIHHUKOB 1 fipi.ru resh.edu.ru
31 [Tpumenenue noao6us npu 1

PEIICHUHU ITPAKTHUYCCKUX 3a71a4



https://m.edsoo.ru/88672b14

[Ipumenenne noaoOus npu

32 peIIeHNU IPAKTUYECKUX 3a/1a4

33 [Ipumenenne nogoOus npu bubnuoreka [IOK
peLIeHU IPaKTUYECKUX 3a/1a4 https://m.eds00.ru/8866e9ec

34 [Tpumenenue nonodus mpu
peIlIeHNU IPAKTUYECKUX 3a/1a4

35 [Ipumenenne nogoOus npu
pEIIeHNU IPAKTUYECKUX 3a/1a4

36 [Ipumenenue nonpobus npu
peIIeHUH MTPAKTUYECKHX 3a/1a4
BBenenue nonstus

37 peoOpa3oBaHus MOA00HS U fipi.ru resh.edu.ru
no1I00HBIX (Uryp

38 'I'COHTpOJIL?aﬂ pabota 1o Teme fipi.ru resh.edu.ru

IToxoOue

39 ITonsarue Vrmomazm. CBoiicTBa fipi.ru resh.edu.ru
ioniaiel reoMeTpuyeckux Guryp

40 IMonstre miomanu. CBoMCcTBa
IO TeOMETpUUYECKUX QUTYp

41 ITousarue mwiomagu. CeoiicTBa
IO TeOMETPUUYECKUX QUTYP
[Ipocreiimme hopmynsl amns

4 IUIOIIA/IA TPEYTOJIbHUKA, bubnuorexa [IOK
napajuiesorpamma, pomoa u https://m.eds00.ru/8867542c
Tparnenuu

43 [Ipocreiitmme hopmyssl s

TIJIOMIAIU TPEYTOJIbHUKA,



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8867542c

napajuiesiorpaMma, pomoa u
Tpanemnun

44

[Ipocreiimme hopmys s
TUIOINAAM TPEYroJbHHKA,
napajuiesiorpaMma, pomoa u
Tpaneuuu

bu6mmoreka [IOK
https://m.eds00.ru/8867542¢

45

46

47

48

49

50

[Tpocreiimme Gopmybl s
TUTOINAAH TPEYrOJbHHKA,
napajuiesiorpaMma, pomoa u
Tpanenuu

[Tpocreiimume hopmynbl ams
IUIOMIA/IA TPEYTOJIbHUKA,
napajuiesiorpaMma, pomoa u
Tpaneuuu

[Tpocreiimue hopmynbl ams
TUIOMIA/IA TPEYTOJIbHUKA,
napasuiesorpaMma, pomoa u
Tpanenuu

[Tpocreitmue hopmynbl amns
TUIOMIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpanenuu

[Tpocreitmume hopmynbl amns
TUTOMIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpanennu

[Tpocreiimume hopmynbl ams
TUTOMIA/IA TPEYTOJIbHUKA,

bubmuorexa [JOK
https://m.edso0.ru/8867542c

bu6mmorexa [IOK
https://m.edso00.ru/8867542¢



https://m.edsoo.ru/8867542c
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/8867542c

napajuiesiorpaMma, pomoa u
Tpanemnun

o1 [Tnomaau moxoOHBIX Guryp
52 [Tnomanau mogo0HbIX GUryp fipi.ru resh.edu.ru
53 [Tnomaau momxo6HBIX Guryp fipi.ru resh.edu.ru
54 KonrponbHas pabora no reme
"IIomans"
55 Teopema ITudaropa fipi.ru resh.edu.ru
56 [Tpumenenue Teopemsl [Tudaropa
IIPY PELICHNHU IPAKTUYECKUX 3a7a4
57 [Tpumenenue Teopemsl [Tudaropa fipi.ru resh.edu.ru
IIPY PELIECHNHU IPAKTUYECKUX 3a7a4
58 [Tpumenenne Teopems [Iugaropa
IIPU PELLIECHNHU ITPAKTUYECKHX 3a/1a4
59 [Tpumenenue Teopemsl [Tudaropa
IIPY PELICHNU IPAKTHYECKUX 3a7a4
60 [Tpumenenue Teopemsl [Tudaropa
IIPY PELICHNU IPAKTHYECKUX 3a7a4
61 [IponopunoHanbHbIE OTPE3KU B fipi.ru resh.edu.ru
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE
62 IIponoprmoHaibHbIE OTPE3KHU B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE
63 [IponopumoHaibHBIE OTPE3KH B
IIPSAIMOYT'OJIBHOM TPEYTOJIbHUKE
64 [IponopumoHaibHBIE OTPE3KH B fipi.ru resh.edu.ru

IPSIMOYTOJIBHOM TPEYTOJIbHUKE




[IponopuroHanbHbIE OTPE3KHU B

05 IPSMOYTOJIbHOM TPEYTOJIbHUKE 1

66 [IponopunoHanbHbIE OTPE3KU B 1
OPSMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHI'€HC U

67 KOTaHT'€HC OCTPOTO yria 1
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
Cunyc, KOCUHYC, TAHT'€HC U

68 KOTaHT'€HC OCTPOro yria 1
HOPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U

69 KOTaHTE€HC OCTPOTO yria 1 fipi.ru resh.edu.ru
HOPSMOYTOJIBHOTO TPEYTOJIbHUKA

70 Tpuronouerpiieckne yniumt 1 fipi.ru resh.edu.ru
yrios B 30°, 45° u 60°

71 E;;;g%%ﬁfﬂ??;czgf Pynicun 1 fipi.ru resh.edu.ru
KonTponbHas padbora no teme

72 "Teopema [Iudaropa u Hauana 1
TPUTOHOMETpHUH"

73 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI 1

74 BrnvicanHbIE M IEHTPANIBHBIE YTIIbI 1

75 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI 1

76 BrnrcanHbIe U IEHTpANIBHBIE YTIIbI 1

77 yron I\femﬂy KacatesbHol i 1 fipi.ru resh.edu.ru
XOpIOH

78 Y/TOI MY KacaTenbHox i 1 fipi.ru resh.edu.ru

XOopaou




79

Yrael MexAy XOpAaMU U CEKYLLIMMU

fipi.ru resh.edu.ru

80 VTibl MEXKAY XOpAaMH U CEKYIIUMU fipi.ru resh.edu.ru
81 BHI/ICB,.I.{HLIC Y OTMCAHHEIC
YeThIPEXYTOIbHUKH
82 BHI/ICB,'I.{HLIC Y OTMCAHHEIC
YEeTBIPEXYTOILHUKH
83 CBOI?ICTBa Y MIPU3HAKHU BIIUCAHHOTO fipi.ru resh.edu.ru
YeThIPEXYTObHUKA
84 CBOfIC:[.‘Ba Y TIPU3HAKU BIIMCAHHOTO fipi.ru resh.edu.ru
YeThIPEXYTObHUKA
85 CBoﬁcTBa Y TIPU3HAKYU BIFICAHHOTO fipi.ru resh.edu.ru
YeTBIPEXYTrOJIbHUKA
86 CBOfICTBa Y IPU3HAKU BIUCAHHOTO
YeThIPEXYTObHUKA
87 Baamvrioe p %CHOHO)KGHHe ABYX fipi.ru resh.edu.ru
OKPYKHOCTEM
88 Bzaumuoe paucnonomeHHe JIBYX
OKPYKHOCTEH
89 Kacanue oxpykHOCTEH fipi.ru resh.edu.ru
90 Kacanue okpyxHOCTEH fipi.ru resh.edu.ru
o1 OO61ue kacaTenbHbIE K ABYM
OKPYKHOCTSIM
KonTponbhas pabota no teme
92 "VTIBl U 4ETBIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPYKHOCTHIO"
93 HosToperne i obobuwertie. fipi.ru resh.edu.ru

Pemenue 3ana4, WITOCTPUPYIOIUX




CBSI3U MEXIY Pa3IMYHBIMH TEMaMHu
Kypca

94

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBsA3U MCIKAY Pa3]IMYHbIMHA TECMaMU

Kypca

fipi.ru resh.edu.ru

95

96

97

98

99

100

[ToBTOpEeHME 1 00OOIIEHNE.
Pewmenne 3ama4, MILUTIOCTPUPYIOIIMX
CBSI3M MY PA3IMYHBIMA TEMaMHU
Kypca

[ToBTOpEeHME M 00OOIIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3M MKy PA3IMYHBIMA TEMaMHU
Kypca

[ToBTOpEeHME 1 00OOIIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3U MEKIY Pa3IUYHBIMUA TEMaMHU
Kypca

[ToBTOpenue n o6obIIEeHHE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3U MEXKIY Pa3IUYHBIMUA TEMaMHU
Kypca

[ToBTOpenue n o6obIIEeHHE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3U MEKY Pa3IUYHBIMUA TEMaMHU
Kypca

[ToBTOpenue u 06o0IIEeHNE.
Pernienue 3a1a4, WILTIOCTPUPYIOIIUX

fipi.ru resh.edu.ru

fipi.ru resh.edu.ru



CBSI3U MEXIY Pa3IMYHBIMH TEMaMHu
Kypca

101 Hrorosast KoHTpoOJIbHAS paboTa

[ToBTOpeHmEe 1 0600IIEHNE.
Pemenne 3a1a4, WUTFOCTPUPYIOIIHX
CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

102

fipi.ru resh.edu.ru



9 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
Cunyc, KOCUHYC, TAHT€HC YIJIOB OT ..
1 Y o Y - 1 fipi.ru resh.edu.ru
0 no 180
OCHOBHOE TPUTOHOMETPHIECKOE ..
2 P P 1 fipi.ru resh.edu.ru
TOXJIECTBO
3 DopMmyIIbl TPUBEICHUS fipi.ru resh.edu.ru
DopMyIibl TPUBEACHHUS fipi.ru resh.edu.ru
Pemenue tpeyronsHukoB. Teopema -
5 peyr P 1 fipi.ru resh.edu.ru
KOCHHYCOB
Pemienue TpeyroapHuKoB. Teopema ..
6 peyt P 1 fipi.ru resh.edu.ru
KOCHHYCOB
bu6mmoreka [IOK
7 Teopema cuHycoOB 1
P y https://m.edso0.ru/8a14336¢
bu6mmoreka [JOK
8 Teopema cuHycoOB 1
P y https://m.edso0.ru/8a14336¢
Pemrenue npakTuueckux 3aaad ¢
9 HCIIO0JIb30BAHUEM TEOPEMBI 1
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Pemrenue npakTuueckux 3aaad ¢
10 HCII0JIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMbI CUHYCOB



https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c

Pemenne npakruueckux 3anad ¢

11 HCIOJIb30BAaHNUEM TEOPEMBbI
KOCHHYCOB U T€OPEMbI CHHYCOB
Pemenne npakruueckux 3aaad ¢

12 HCII0JIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopmMyIsl

13 JUTS TITOMIA/IA TPEYTOIbHUKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopmMyIsl

14 JUIS TIJIOIAAN TPEYTOIbHUKA,
napajuieiorpaMma
Tpuronomerpuyeckue GopMyIsl

15 JUIS TIJIOIAAN TPEYTOIbHUKA,
napajuieiorpaMma
Tpuronomerpudeckue GopMyIIbI

16 JUTS TITOMIAIA TPEYTOIBHUKA,
napajienorpaMma

17 ®opwmyia ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 dopmyra mIomaa BEITYKIOrO
YeThIPEXYTOJIbHUKA

21 ®opMyiia IIIOIIAIN BBITYKIOTO
YEeTBIPEX YT OJIbHUKA

27 KonTponbHas pabota mo Teme

"Pemenue TpeyroabHUKOB"




Xopasl ¥ 0100HbIE TPEYTOIbHUKH

23 1
B OKPY>XHOCTHU
24 Teopema o mpou3BeIEHUHN OTPE3KOB 1
Xopa
o5 Teopema o mpou3BeeHUN OTPEIKOB 1
Xopa
26 Teopembl 0 TPOU3BEICHUN OTPE3KOB 1
CEKYILIUX
97 Teopemsbl 0 TPOU3BEICHUN OTPE3KOB 1
CEeKYIINX
28 Teopema o KBasipaTe KacaTeabHOMN 1
29 Teopema o kBagpare KacaTeabHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopembl UeBbl u Menenas 1
32 Teopems! UeBbl 1 Menenas 1
33 [TonsiTHE O TOMOTETHH 1
34 KonrtponbHas pabora no Teme 1
"[Togobue TpeyroJbHUKOB"
YpaBHeHHE NIPSIMOH Ha IUIOCKOCTH.
35 VYrnoBoit k03¢ UIHEHT U 1
CBOOOIHBIN YIIEH, UX
TeOMETPHUECKUI CMBICTT
YpaBHeHHE NMPSIMOI Ha TIIOCKOCTH.
36 YrnoBoii kodhunreHt u 1

CBOOOIHBIN YJIEH, UX
TEOMETPHUCCKUI CMBICT




37

[TapannensHOCTD U
NEPIECHAUKYIISIPHOCTD MPSIMBIX
(depes yrioBoi ko3 puIueHT)

38

39

40

YpaBHEHHE OKPYKHOCTH

Haxoxnenue nepeceueHuii
OKPY)KHOCTEH U MPSIMBIX B
KOOpJMHATAX

HaxoxneHnue nepecequI/Iﬁ
OKPY)KHOCTeﬁ U IIPSAMBIX B
KOoOpAuHaTax

41

@opMyia pacCTOSTHUA OT TOYKH 10
IpsAMOI

42

43

44

[Tnomanp napamieaorpaMma B
KOOpJMHATAaX, TIOHATHE 00
OPUEHTUPOBAHHON IIOIIATN

HpI/IMeHCHI/Ie METOJda KOOpAWHAT B
MPaKTUYICCKU-OPUCHTUPOBAHHBIX
TCOMCTPHUYICCKUX 3aavdax

KonTponbhas pabota no teme
"Meton koopauHar"

45

46

47

BexTopsl Ha 10CKOCTH

Crno)XeHHe U BIUNTAaHHUE BCKTOPOB
— IIpaBuJia TPCYroJIbHUKA U
IapajijiejorpaMmma

CrokeHne 1 BIUHTAaHHE BEKTOpPOB

— IIpaBHJIa TPCYroJIbHUKA U
IapajijiejorpaMmma

48

YMHOKEHUE BEKTOpa Ha YUCIIO




49

Koopaunarsl BekTopa

50

51

52

Ciio’)keHre ¥ BBIYMTAHUE BEKTOPOB,
YMHOKE€HHE BEKTOpA Ha YUCJIO B
KOOpJMHATAaX

Ciio’)keHHe ¥ BBIYMTAaHUE BEKTOPOB,
YMHOKEHHE BEKTOpPA Ha YUCIIO B
KOOpJAWHATAaX

[IpumeneHnne BEeKTOpOB B (husMKe,
LEHTpP Macc

53

54

55

[TonsTre o 6a3uce (Ha TIOCKOCTH).
Pa3noxxeHust BEKTOPOB 1o 6a3ucy

[TonsTre o 6a3uce (Ha MIOCKOCTH).
Paznoxenust BEKTOPOB 110 Oa3ucy
[TonsTre o 6a3uce (Ha TWIOCKOCTH).
PaznoxeHust BEKTOPOB 110 Oa3ucy

fipi.ru resh.edu.ru

56

CkansipHO€ IpOU3BeEIEHUE
BEKTOPOB, TEOMETPUUYECKUIN CMBICIT
1 BBIPAKCHUEC B JCKAPTOBBIX
KOOpAuHaTax

fipi.ru resh.edu.ru

57

58

JIMcTpuOYTUBHOCTD CKAJIIPHOTO
IIPOU3BEICHNUS

CkansipHO€ IPOU3BENIEHUE U
IIPOCLIUPOBAHKE

59

[IpuMeHeHne CKaJIsIpHOTO
IMPOU3BCACHUS BEKTOPOB I
HAaxO0KJICHHUs JUIUH U YIJIOB




[IpuMeHeHne CKaJIIpHOTO

60 MIPOM3BEICHUS BEKTOPOB JJIs 1
HaXOJK/ICHHS JUTUH U YTJIOB
IIpuMeHeHne CKaJIIpHOTO

61 MIPOU3BEICHNUS BEKTOPOB ISt 1
HAXOXKJICHUS JUTMH U yTIIOB
Pemenne reoMeTpruecKux 3a1ad C

62 MTOMOIIBIO CKASIPHOTO 1
MIPOU3BEICHUS
Pemenne reomeTprueckux 3amad ¢

63 MTOMOIIIBIO CKAJIIPHOTO 1
MPOM3BEICHUS

64 KontponsHas paboTa o teme 1
"BekTops!"

65 [IpaBUIbHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHUE UX JIEMEHTOB

66 [TpaBUIIBHBIE MHOTOYTOJIEHUKH, 1
BBIUMCIIEHUE UX 3JIEMEHTOB

67 [IpaBuUIBHBIE MHOTOYTOJIBHUKH, 1
BBIUUCIIEHUE UX 3JIEMEHTOB

68 [IpaBuUIHHBIE MHOTOYTOJIBHUKH, 1
BBIUUCIICHUE UX JIEMEHTOB

69 Yucno © ¥ UIMHA OKPY>KHOCTH 1 fipi.ru resh.edu.ru

70 Ywcno T v UTHHA OKPY)KHOCTH 1

71 JUInHa 1yru OKpYKHOCTH 1

72 JliiHa AyTU OKPY>KHOCTH 1

73 Paguannas mepa yrina 1 fipi.ru resh.edu.ru

74 Panuannas mepa yria 1




[lmomaae kpyra u €ro 3J€MEHTOB

75
(cexTopa u cermMeHTa)

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

77 [Inomanp kpyra u ero 3J€MEHTOB
(cexTopa u cerMeHTa)
Brrunciienue nepuMeTpoB u

78 wiomaaen GUryp, BKIFOYAIOMINX
AJIEMEHTHI KpyTra
Brrunciienne nepuMeTpoB u

79 iomaaen Guryp, BKIFOYAIOIINX
AJIEMEHTHI Kpyra

80 KonTponbnas o teme "Jlnuna
OKPY>KHOCTH M ILTOIaab Kpyra"

81 LleHTpanbHast CHMMETPUS

82 [leHTpanbHO-CHMMETPUYHBIE
burypsr

83 [ToBoport

84 OceBast cHUMMETpHS

85 Ourypsl, CHMMETPUYHBIE
OTHOCHUTEJIEHO HEKOTOPOH ocH

86 [TapannenpHblil IepeHoC

87 IToHsATHE IBMIKEHUS B €0 CBOICTBA

88 PaBenctBo ¢uryp fipi.ru resh.edu.ru
[IposiBieHUsT CAMMETPHUU B

89 MIPHUPOJIE, KUBOIICH, CKYJIBITYPE,

aApXUTEKType




90

Komnozunuu neuxeHni
(TpocTelime TpuMepsh)

91

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3a1a4, WILTFOCTPUPYIOIINX
CBsA3U MCXKIY pa3/IMYHbIMU TCMaMH

Kypca

fipi.ru resh.edu.ru

92

93

94

95

96

97

[ToBTOpEeHME M 00OOIICHNE.
Pemenne 3amad, HILUTFOCTPUPYOLIUX
CBSI3M MEXKIY PA3IMYHBIMA TEMaMHU
Kypca

[ToBTOpEeHME M 0OOOIICHNE.
Penrenue 3a1a4, WILTFOCTPUPYROLIUX
CBSI3M MEXKIY PA3IMYHBIMUA TEMaMHU
Kypca

[ToBTOpEeHME M 0OOOIICHNE.
Penrenue 3amayu, WIDTFOCTPUPYROLITUX
CBSI3U MEKIY Pa3IHYHBIMUA TEMaMHU
Kypca

[ToBTOpenue u o6oOIIEHHE.
Penrenue 3amayu, WIDTFOCTPUPYROLITUX
CBSI3U MEKIY Pa3IHYHBIMU TEMaMHU
Kypca

[ToBTOpenue u o6o0IIEHHE.
Perrenue 3a1a4, WIDTFOCTPUPYROLITUX
CBSI3U MEKIY Pa3IHUHBIMUA TEMaMHU
Kypca

[ToBTOpeHue u 06obIIEHNE.
Perrenue 3a1a4, WILTFOCTPUPYROLITUX

bubmuorexa [JOK
https://m.edsoo.ru/8a14635a

bu6mmorexa [IOK
https://m.edsoo.ru/8a14635a



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a

CBS3U MEXAY Pa3IuYHbIMH TEMaMHU
Kypca

98

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3a1a4, WILTFOCTPUPYIOIINX
CBsA3U MCXKAY pa3/IMYHbIMU TCMaMH

Kypca

99

100

101

[ToBTOpEeHME M 00OOIICHNE.
Pemenne 3amad, HILUTFOCTPUPYOLIUX
CBSI3M MEXIY PA3IMYHBIMA TEMaMHU
Kypca

[ToBTOpEeHME M 0OOOIICHNE.
Penrenue 3a1a4, WILTFOCTPUPYROLIUX
CBSI3M MEXKIY PA3IMYHBIMUA TEMaMHU
Kypca

Hrorosas KOHTpOJIbHAs paboTa

fipi.ru resh.edu.ru

fipi.ru resh.edu.ru
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[ToBTOpEeHue u 06001IEeHNE.
Pemenue 3a1a4, MIUTIOCTPUPYIOMINX
CBSI3U MEXKIY pa3IMuHBIMU TEMaMHU

Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102







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

JI.C.Atanacsan, B.®.byty3os, C.b. Kagomues, 3.1".I1o3ansk, 1.N.FOnuna

['eomeTpus 7-9

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

B.A.I'yceB, A.1.Measuuk "3anaun 1o reoMeTpun" TUIAKTUIECKUN MaTEepHral.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6morexa IIOK
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