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HOACHUTEJBbHASA 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. [I[eHHOCTh M3ydeHHs 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», «[lomoduey, «dneMeHTs 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).



COJEP KXAHME OBYUEHUA
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 OKPYKAKOLIEM MUPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimna u o
posin JIo6aueBCKOro B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA U MPU3HAKU
napauiesibHbIX  OpsiMbix. CyMma yIJIOB TpeyrojibHHMKa. BHeEmHWE  yIubl
TpeyroysbHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHUX
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, 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 reoMeTpruIecKMX 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 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 ¢yHkuuu 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
MEXKIy XOpJaMH M CEKyIlMMH. BHHcaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKAa M 4YeThIpEXYroJpbHUKH. CBOWCTBA W NPHU3HAKH BIHCAHHOIO
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. @opMmynsl  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, pomo6a, tpaneuuud. 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
KacareJpHOH. [IpuMeHenne npy pemeHny 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

BekrTopbl Ha miockocTH. 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 Oa3uce (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,
cermeHTa. Mcropuueckue cBesieHrns 00 N3MEPEHNH JNTMHBI OKPYKHOCTH U IIJIOIAIN
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.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBbI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATDBI

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-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3alUU €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 Ba)KHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HU 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
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaTeMAaTHYECKOW KYJbTYpPOH Kak CpelICTBOM
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, BEACHUS 3J0pOBOro  oOpa3a KHU3HU  (3I0POBOE  MUTAHUE,
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 FKOJOTHUECKUX MPOOJIeM U IyTel UX PeIICHUs;

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, MpUOOpEeTaTh B COBMECTHOW 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 3HAHMN M KOMIIETEHTHOCTEH, TIAaHUPOBATh
CBOE pa3BUTHE;

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

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  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 BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI 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).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

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

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  HAOMIOACHMS, HMCCIEAOBAHMS, DOKCIEPUMEHTa, OIICHHUBAThH
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 HM30BITOYHOCTH HWHGOPMAIMK, 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 YCIOBUSMHU 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 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHBIE Ha TIOHUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/a4H, YKCIICPUMEHTA, UCCIICIOBAHMSI,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl IpU pElIeHUM Y4YeOHBIX MaTeMaTHYeCKUX 3a7ad, NpUHUMATh LElb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHSI, OOMEH MHEHHUIA,
«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 B3aUMOJICHCTBUS.

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 pEelIeHUs 3ajaud (Wi €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMONPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3yJbTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaMJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEMH;



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

BBIPQXaTh AMOLUHN TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

HHPEAMETHBIE PE3YJIBTATDBI

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

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKUE (UTYpBbI, ONpPEneisTh HuX
B3aMMHOE pPACIOJIOKEHUE, H300pakaThb TE€OMETPUUYECKUE (QUTYpPBI, BBIMNOJIHATDH
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
peaIbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh 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 PACCYKACHUS C HUCIOJIb30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

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

Omnpenensts napajjiebHOCTh MPSIMBIX C IIOMOILBIO YTIIOB, 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 MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB 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
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 (DAKTHI 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 KacaTelbHOM K OKPY>KHOCTH, IMOJIb30BaTHCSI 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.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE 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 YETBIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BAThCS MX CBOMCTBAMHM IPU PEIIEHUU F'€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH IIPU PEUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa
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 TMPONOPLHUOHAIBHBIX OTpe3KaX, MNPUMEHITb UX MJI1 PpPEeLIeHHs
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.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W ucnonp3oBaTh mpocTeiimue  GopMmynbl AN [UIOLIAAU
TpPEYroJibHUKA, NapajjiesiorpaMma, poMOa u Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NOJOOHBIX (PUTYp U MPUMEHATh NPU pEeHIeHUH 3aaad. [IpUMeHATH Moy4YeHHbIe
YMEHHS B IPAKTUYECKUX 3a/1a9aX.

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

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 HAa MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

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

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

[Tonp3oBaThCa popMysiaMu MPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XJICHUS Pa3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJLHUKOBY),
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 (opMyJaMH ISl TUIOHIAAU TPEYroJIbHUKA,
napasuiesiorpamMmma, pom0a, Tparneuus, BEIBOAUTh U TPUMEHATh hopmyity ['epoHa u
dbopmyiy ISl TUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HNMeTs npencTaBieHue 0 TOMOTETUN, TPUMEHATh B MPAKTUYECKUX CUTYaIIMSIX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas rpu peieHuu 3a1ay.

Hcnonb30BaTh TEOpEeMbl O BIUCAHHBIX YIjlaxX, yIJax MEXIy XOpJaMu
(CeKyIIMMHM) U yIJIe MEXKAY KacaTeIbHON U XOPJIOH TIPU PEIICHUN T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOPI, O
MPOU3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT HA IJIOCKOCTH, pabOTaTh C ypaBHECHUEM
npsSIMOM  Ha IUIOCKOCTH. BrnaaeTs NOHATUSAMH YriaoBoro koddduimeHta u
CBOOOJIHOTO 4YJieHa, MOHUMATh WX TE€OMETPUUECKUU CMBICI U CBS3b YIVIOBOTO
kod(ddurreHTa ¢ Bo3pacTaHueM U YObIBAHUEM JIMHEWHON (QYHKIIUU. Y METh peliaTh



METOJOM  KOOpJIMHAT  3aJayd, CBSI3aHHbIE C  [APAJUICIbBHOCTBIO U
NEPIEHIUKYIAPHOCTBIO TPSAMBIX, TEPECEUCHUEM TMPSAMBIX, HaXOXKJIEHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIafeTh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUIsl HaXOXJECHUS IEPECEUCHUN OKpPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSHUS OT TOYKM 1O MPSMOM, TUIOHIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U TNpakTUYECKUX 3ahad. lIpuMeHsATP MeETOoJ KOOpAMHAT B  IPAKTUKO-
OPUEHTHPOBAHHBIX T€OMETPUUECKHX 3a/1auax.

Bnagers moHsATHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUJIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnaners mpakTUUECKMMM HWHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BAThHCS
KOOpAMHATaMU BeKTOpa. Biagerb ciokeHueM ¢ BBIYMTAHHEM BEKTOpPOB,
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
OpOCTEHIINX PU3NYECKUX 3aJadax.

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  CKaJIApHOE IPOM3BEICHUE BEKTOPOB  JUIA
HaxXOoXJIEHUs JUIMH W yriioB. Pemarh reomMeTpuyeckue 3afadyd € MOMOUIbIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanyecKkux U (pu3ndyeckux 3agavax.

Bnagers NOHATHAMU NPaBUILHOTO MHOTOYI'OJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHOW MEphI yTIiia, BEIUUCIATH IUIOLaAb Kpyra U
ero yacreid. Ilonumare cmbici uyucna m. [IpUMeHSTH MOJy4eHHBIE YMEHHS MpHU
pElIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH M IJIOIIAIA 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.

[TpyuMeHsTh MOJydYeHHbIE 3HAHMS 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 IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Hauana reomerpuu. [Ipocreitmme
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA 28 1 bubmmorexa LIOK
p P ' https://m.edso0o.ru/78c146¢c4
H3mepenmne reoMeTpruiecKux BeITUYHH
bubmuorexa [JOK
2 TpeyromsHuKH 19 ! https://m.edso0.ru/78c146¢4
3 [TapamnensHocTh. CymMMa yriioB 15 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpssMoyTronbHBIE TPEYTOJBHUKI 7 bubmorexa [JOK
PAMOYT peyT https://m.edso0.ru/78c146¢4
bu6mmoreka [JOK
5 r 5 1
COMCTPHICCKHC HEpABCHCTRA https://m.edso0.ru/78c146¢4
OkpyxHocTb. ['eomMeTpuueckne Mmecta
6 Touek. ITocTpoeHus ¢ TOMOIIBIO HUPKYIIS 18 1 bubmotexa [JOK
" p HIPIO HHPIKY https://m.edsoo.ru/78c146¢4
U JTUHEHUKU
7 [ToBTOpenue, 06001ICHNE, 10 1 bubmuorexa [JOK
cHCTeMaTHu3alus 3HaHUu! https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10
. 102 6 0

[TPOI'PAMME
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bubmuorexa [JOK
! HeTbipExyrobHHKH 22 1 https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
2 Hnomaze 13 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Tonobne 19 1 https://m.edsoo.ru/a5ch98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIIBI ¥ YETBIPEXYTOJIBHUKH, CBA3aHHBIE C 20 1 bubnuorexa [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS bubnnorexka [JOK
6 - 10 1
3HaHUU https://m.edsoo.ru/a5cb98eb
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
! Petuere TpeyroibHHKOB 22 . https://m.edsoo.ru/dddde230
bubmuoreka [{OK
2 Honobue Tpeyroerukos 12 1 https://m.edsoo.ru/dddde230
bubnunoreka LIOK
3 Meton xoopumat 10 1 https://m.edsoo.ru/dddde230
bubnunoreka LIOK
4 Bexroper 20 . https://m.edsoo.ru/dddde230
bu6mmoteka IIOK
> JLTHia OKpYKHOCTH H ITOMIAAE KpyTa 16 1 https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
6 JABHOKEHHS ITIOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IIEHNE, 12 1 bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/dddde230
OBHIEE KOJIMYECTBO YACOB I1O
. 102 6 0

[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero H3ydyeHusi oOpa3oBaTe/IbHBbIE pecypchl
padoThI padoThI

1 HcTopust BO3HUKHOBEHUS U 1 bubnuoreka [JOK
pa3BUTHS TEOMETPUU https://m.eds00.ru/925af86b
HavansHbie moHATHS

2 reometrpuu. Touka, mpsmasi 1 bubmmorexa [IOK

puH. > 1P ’ https://m.eds00.ru/659c4331
OTPE30K, JIy4
HavansHbie moHATHS
3 reometrpu. Touka, npsamas 1 brbmmorexa LTOK
puH. > 1P ’ https://m.edsoo.ru/20bael12a
OTPE30K, JIy4d
ITousitne 06 akcHoOMe,

4 TeopeMe, T0Ka3aTeNbCTBE, 1 bubnmnorexka HOK
ONIPEAEIIEHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MpU3HaKe
B3anmuoe pacnonoxxenue

5 TOYEK Ha IPSIMOi. 1 bu6muoreka [JOK
N3mepenue NimHbI OTpes3Ka, https://m.eds00.ru/92b776f1
paccTosTHUE MEXAY TOUKaMU
B3anmuoe pacnonoxxenue

6 TOYEK Ha IPSIMOi. 1 bu6muoreka [JOK
N3Mepenne mIMHBI OTpE3Ka, https://m.edso0.ru/9c500788
pacCTOsTHUE MEXAY TOUKaMU

7 B3anMHoe pacnonoxenue 1 bubnmoreka [JOK

TOYEK Ha MPSMOU.

https://m.edsoo.ru/7f06e8ce
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N3mepenue niumHbl OTpesKa,
paccTosHUuE MEXKY TOUKaMU

[TonynnockocTs U yrod.

bu6nmoreka [IOK

8 Buzer yrnos. Uswepenue https://m.eds00.ru/36862bf3
BCJIMYNH YI‘JIOB
[TonymnaocKoCTh M yroJ. BuGmorexa LIOK

9 Bujer yriios. Hsuepenue https://m.edsoo.ru/21ce4ff2
BCJIMYHNH YTJIOB
[TonymninockocTs U yroi. BuGmorexa LIOK

10 Bujer yriios. Hsuepenue https://m.edsoo.ru/ce214e34
BEJIMYHH YTJIOB
B

11 epTI/IKHaJIBHBIe U CMCIKHBIC BI/I6JII/IOTeKa HOK
YIIbL 1apajlIC/IbHBIC 1 https://m.edsoo.ru/7399faea
NepHEHUKYISIPHBIE TPSIMbIE
B

12 epTI/IllflaJ'II)HI)Ie U CMCXHBEBIC BI/I 6J'II/IOTeKa ]_I OK
YIJIbL. 11apaJle/IbHBIC 1 https://m.edsoo.ru/5c2c0dff
NEepHEeHINKYIISIPHBIC TIPSIMBIC
B

s epTI/Illf[aJ'IBHBIe A CMEKHBIE Bumiorexa [IOK
YIJIbL. 11apaJle/IbHBIC 1 https://m.edsoo.ru/4a4bf678
NEepUECHINKYIISIPHBIE TIPSIMBIC
B

y epTI/IIIf[aJ'IBHBIe U CMEXHBIE Bumorexa [IOK
D https://m.edso0.ru/84ee61de
NepHeHUKYISIPHbIE TTPSIMbIE

. BepTI/IIIf[aJ'IBHBIe U CMEXHBIE Bumorexa LIOK
YIIbL 11apajlIC/IbHBIC 1 https://m.edsoo.ru/d04bb9c5
MepHeHUKYISIPHbIE TPSIMbIE

bu6mmoreka [IOK
16 buccekrpuca yrna

https://m.edsoo.ru/da5e003c
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bu6nuoteka LIOK

17 b
ueeeKTprca yria https://m.edso0.ru/557998af
bu6nmoreka [IOK
18 b
ucceKTprca yria https://m.edsoo.ru/5ea89182
19 Jlomanas. Buapl ToMaHBIX. bubnuoreka LIOK
Jnuaa nomaHoM https://m.edsoo.ru/c84d7212
20 Jlomanas. Bunpl noMaHbIX. bubnuorexa [HOK
JnvHa nomaHoi https://m.edsoo.ru/91fe52bc
MHOroyrojabHuKH.
IlepuMeTp MHOTOYIrOJIBHHUKA.
21 Hoisn‘nzrz) BBIII yJ:BIX u bubmmorexa LOK
YK https://m.edsoo.ru/Oaab8dfc
HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX
MHOroyroiasHuKH.
IlepuMeTp MHOTOYTOJILHHUKA.
22 HOEISITI/I;T:) BBIII }JI'IFI)IX u bubmorexa LOK
YK https://m.edso00.ru/27b15065
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyroiasHuKH.
IlepuMeTp MHOTOYTOJIbHHUKA.
23 HOEISITI/I:I:) BBIII }Jlirmx u bubmorexa HOK
YK https://m.edsoo.ru/5cc7a352
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyroiasHuKH.
IlepuMeTp MHOTOYTOIbHHUKA.
PUMETP yr bu6mmoreka [IOK
24 [TonsTHE O BBIMYKIIBIX U

HEBBIITYKIIBIX
MHOT'OYT'OJIbHUKAX

https://m.edsoo.ru/6cac74dc
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MHOroyroiabHuKH.

[lepumeTp MHOTOYTOJIbHHKA.

25 [ToHsITHE O BBITYKJIBIX U brubmmorexa LIOK
e https://m.edso0.ru/3e269ed8
HEBBIMYKJIBIX
MHOTOYT'OJIbHUKAX
WNHcTpymeHTs 114 bubmumoreka [IOK

26 . .

HU3MEPEHUI ¥ TOCTPOCHUI https://m.edso00.ru/333ech98

97 WHcTpymeHTsI 114 bubnuoreka [JOK
U3MEPEHUH U IOCTPOCHUM https://m.eds00.ru/26b0a806
KonTponbnas pabota mo
teme "Havana reomerpun.

28 [Ipocretimue bubnmnoreka HOK
reoMeTpruecKue Gpurypsl u https://m.edsoo.ru/aalb7981
ux cBoiictBa. I3mMepenue
reoMeTpuyeckux uryp"

29 Menuana, 6uccekTpuca u bu6nuoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.eds00.ru/9ae97099

30 Menuana, 6uccekTpuca u bubmmoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEyroIbHUKOB bubmmoreka LIOK

Theyr https://m.edsoo.ru/8e04a02f

39 [IepBblit 1 BTOpOM IPU3HAKU bu6muoreka [JOK
PaBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/0f5d60af

33 IlepBslii 1 BTOpPOI IPU3HAKH bubmuoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edso0.ru/a56c5a9b

34 IlepBbIit 1 BTOPON IIPU3HAKU bu6muoreka [JOK

paBEHCTBA TPEYTOJbHUKOB

https://m.edso0.ru/34f8650e
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IlepBslii 1 BTOpPOI IPU3HAKU bubmmoteka [JOK
35
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
IlepBbIit 1 BTOPOM IPU3HAKU bubnunoreka [JOK
36
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/79753cdf
PaBHOOEIpeHHBIC
37 TPEYTOJbHUKH B UX bubmorexa LHOK
p }:r https://m.edsoo.ru/c59fdae9
CBOHCTBa
PaBHOOe1peHHbIE
38 TPEYTOJIBbHUKU U UX brbmmorexa LTOK
P }:r https://m.edsoo.ru/7e10fb44
CBOHCTBa
PaBHoOenpenHbIC
39 TPEYTOJIBHUKH U UX bubmorexa [OK
P }:r https://m.edsoo.ru/1c2cc982
CBOHCTBa
40 [Ipu3Hak paBHOOEAPEHHOTO bubmuoreka [JOK
TpEyroJIbHUKA https://m.eds00.ru/480b3c40
41 [Tpu3Hak paBHOOEIPEHHOTO bubnmnorexka HOK
TpEeyroJIbHUKA https://m.edsoo.ru/bf564ab7
42 Tpertnii npru3HaKk paBeHCTBA bubnmnorexka HOK
TPEYroJIbHUKOB https://m.eds00.ru/b4229637
Tperuit npu3Hak paBeHCTBa bubmuoreka [JOK
43
TPEYroJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperuii npu3HaK paBeHCTBA bubnmnorexka HOK
TpEYroJIbHUKOB https://m.edso0o.ru/41c75e54
@urypsl ¢ 0CeBOI
45 cummetpuen. [Ipumepsl bubmmorexa [JOK

CUMMETPHUHU B OKPYIKAIOIIEM
MUpE

https://m.edsoo.ru/83d5ffea
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@urypsl ¢ 0CeBOI
cummetpuei. [Ipumepsl

bu6nunoreka LIOK

40 CUMMETPHUH B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
MuUpe
47 KonrponsHas pabora no bubmmoteka [JOK
teme "TpeyroapbHuku" https://m.edsoo.ru/6f0a9a78
bubnmnoreka [HOK
48 HapanenbHOCTE NPAMEIX https://m.edsogru/a081482d
49 CBoiicTBa ¥ IPU3HAKH bubnmnoreka [JOK
MapaJUIEIbHBIX MPSAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa ¥ IpU3HAKU bubnmnoreka HOK
MapajyIeabHbIX TPSAMbIX https://m.edso0.ru/75899b52
51 CBoiicTBa ¥ IPU3HAKH bubnuotexa [HOK
MapajuIeIbHbIX MPSAMBIX https://m.edsoo.ru/e0fde699
59 CBoiicTBa ¥ MPU3HAKH bubnmnoreka [JOK
MapaJuICIbHbIX MPSAMBIX https://m.edsoo.ru/74e8bd74
53 CaolicTBa ¥ IPU3HAKU bubnmnorexka HOK
MapajuIeIbHbIX MPSAMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ MPU3HAKH bubmuotexa [JOK
MapaJuIeIbHBIX MPSAMBIX https://m.edso0.ru/5¢90c339
55 CyMMa yT7I0B TpEeyroJIbHUKA brbmmorexa [TOK
https://m.edsoo.ru/d1dca5cd
56 CymMma yriioB TpeyrojibHUKa bubmuorexa LTOK
https://m.edsoo.ru/7af6d9e6
57 Buemrnue yrisl bubnmnorexka HOK
TpeyroJibHUKa https://m.edsoo.ru/bc409f4f
58 Bremnue yribt bubnmoreka [JOK

TpPEeYrojJbHUKa

https://m.edsoo.ru/371cbell
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CymMma BHYTpPEHHHX YIJIOB
MHOI'OYT'OJIbHUKA U CyMMa

bu6nunoreka LIOK

59
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edso00.ru/a3dd667f
MHOT'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB
MHOI'OYI'OJIbHUKA U CyMMa bubmmoteka [JOK

60
BHEILIHUX YTJIOB BBIYKJIOTO https://m.edso0o.ru/e638a510
MHOT'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOI'OYTOJIbHUKA U CyMMa bubnnorexka HOK
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/b75ede0Oe
MHOT'OYTOJIbHUKA
KonTponbHas padora no

62 teMme "[lapannenbHOCTb. bubmuoreka [JOK
Cymma yriioB https://m.eds00.ru/40947485
MHOTOYyTrojbHUKa"
ITpu3Haku paBeHCTBa

63 MPSIMOYTOJTBHBIX brbmmorexa [JOK

PAMOYT https://m.edso00.ru/330d63ff

TPEYroJIbHUKOB
ITpu3Haku paBeHCTBa

64 IIPSIMOYTOJIBHBIX bubmmorexa LIOK

PAMOYE https://m.edsoo.ru/0el1544dc

TPEYroJIbHUKOB

65 Ilepnenpukynsp u bubnmnorexka HOK
HAaKJIOHHAs https://m.eds00.ru/957310000000000
CBOICTBO MeIHaHBI

66 MPSIMOYTOJIBHOTO bubnmnorexka HOK

TpeyroJibHUKa, MPOBEAEHHON
K TUIIOTEHY3¢e

https://m.edsoo.ru/b34a450e
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CBOIiCTBO MEIUAHEBI

MPSIMOYTOJIBHOTO bubnmoreka [JOK
67 .. .
TpeyroJibHUKa, MPOBEAEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3e
IIpaMoyroisLHbIN
68 T I; OJ}IllI:HI/IK ¢ yriioMm B 30 buGnuorexa [JOK
peyr 4 https://m.eds00.ru/52b57d0f
rpagycoB
TIpaMoyrobHbIN
69 T pe OJ}IIIL:HI/IK ¢ yriiom B 30 bubnnorexa LIOK
peyr yr https://m.edsoo.ru/aec6d443
rpaycoB
CoOTHOIICHUS MEXIY
70 CTOPOHAMU U YIJIaMU Bubmaorexa ITOK
p yr https://m.edsoo.ru/95db41f7
TpEyroJibHUKA
COOTHOIIEHUS MEXK
71 CTOPOHAMU U J'IaMII[/Iy bubmorexa LOK
p yr https://m.edsoo.ru/5ea388d0
TpEeyroJbHUKA
HepaBeHCTBO TpeyrojabHHUKA.
72 HepaBeHCTBo op JiIII;He bubmmorexa [IOK
P " A https://m.edsoo0.ru/50fa9985
JIOMaHO
HepaseHnctBo Mexny
73 MEPIEHIUKYIISIPOM U bubnmnorexka HOK
HakJIOHHOH. PaccTrosnue ot https://m.edsoo.ru/7284chde
TOYKHU 10 NPSIMOH
KonTponbnas padota no
temaM "[IpssMOyTrosIbHBIE
74 S —— bubnmnorexka HOK
"p a ’ https://m.edso0.ru/85f00be3
I'eomerpuueckue

HepaBeHCTBa"



https://m.edsoo.ru/83fabf79
https://m.edsoo.ru/52b57d0f
https://m.edsoo.ru/aec6d443
https://m.edsoo.ru/95db41f7
https://m.edsoo.ru/5ea388d0
https://m.edsoo.ru/50fa9985
https://m.edsoo.ru/7284cbde
https://m.edsoo.ru/85f00be3

75 OKpy>XHOCTb, XOP/Ibl U bubnmoreka [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.edsoo.ru/588c3a8d

76 OKpy>XHOCTb, XOP/Ibl U bubnmnoreka HOK
JIMaMETPbI, UX CBOKMCTBA https://m.eds00.ru/02406d49
B3aumnoe pacnonoxenue

77 OKPY>KHOCTH U MPSAMOI. bubnmnoreka HOK
Kacarenbnas u cexymas k https://m.edsoo.ru/00d222d9
OKPY>KHOCTH
Bsaumnoe pacnonoxenue

78 OKPYKHOCTH Y MPSIMOM. bubnuorexa [HOK
Kacarenbnas u cexymas k https://m.edsoo.ru/4f8753bb
OKPYKHOCTH
Bsaumnoe pacnonoxenue

79 OKPY>KHOCTH U IIPSMOM. bubmuotexa [JOK
Kacarenbnas u cexymas k https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

80 OKpy>XHOCTb, BIHCAaHHAs B bubmuotexa [JOK
yroma https://m.edso0o.ru/3767ac35

81 OKpy>XHOCTb, BIIHICAaHHAs B bubnmnoreka [JOK
yroma https://m.edso00.ru/f019e49b
[TonsTHE O TEOMETPUUECKOM

82 MecTe Touek. [Ipumepnl bubmuoreka [JOK
FeOMETPUYECKUX MECT TOYEK https://m.edsoo.ru/9bdd6b63
Ha TUIOCKOCTH
[TonsTHE O TEOMETPUUECKOM

83 Mecre Touek. [Ipumepsl bu6muoreka [JOK

TrCOMCTPHUICCKUX MCCT TOYCK
Ha IJIOCKOCTHU

https://m.edsoo.ru/621adf85



https://m.edsoo.ru/588c3a8d
https://m.edsoo.ru/02406d49
https://m.edsoo.ru/00d222d9
https://m.edsoo.ru/4f8753bb
https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
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OnucanHast OKPYKHOCTb bubmumoreka [IOK
84 ..
TpeyroJibHUKa, €€ [EHTP https://m.edsoo.ru/f5b41bc7
OrnrcaHHast OKPYKHOCTb bubnmnoreka HOK
85 ..
TpEyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/c96254e9
Meroa reoMeTpuIeCcKuX
86 MECT TOYEK IIPU PELIEHUN Bubmaorexa ITOK
pup https://m.edsoo.ru/5894e7a4
TCOMETPUUYECKHX 3a/1a4
Meroa reoMeTpuIeCKuX
87 MECT TOYEK IIPU PELIEHUN bubmorexa HOK
pup https://m.edsoo.ru/784342d1
TFCOMETPUUYECKHX 3a/1a4
Meroa reomeTpuYeCcKuX
88 MECT TOYEK IIPU PELICHUN bubmiorexa LIOK
pup https://m.edso0.ru/05853a22
Tr€OMETPUUYECKHX 3a/1a4
MeTtoa reoMeTpHIECKUX
89 MeCT :oqu HTII/)I CLICHUH Bubmorexa ITOK
pup https://m.edso0.ru/6903dff0
TCOMETPHUYECKUX 3a71a4
O60cHOBaHMS MPOCTEUIITIX
MMOCTPOCHMUIA, ITAIBI 33a4U
90 Ha IIOCTPOEHUS, PELICHUE bubnnorexa LIOK
P P https://m.edsoo.ru/e511d730
3aJ1a4 Ha TOCTPOCHUE
LHAPKYJIEM U JINHEUKON
O60cHOBaHMS MPOCTEUIITIX
MTOCTPOCHMIA, ITAIBI 33a4U
91 Ha IIOCTPOEHUS, PELICHUE bubnnorexa LIOK
P P https://m.edsoo.ru/f3bfbf74
3aJ1a4 Ha TOCTPOCHUE
LHAPKYJIEM U JINHEUKON
92 KonrtponsHas pabora no bubmmoteka [JOK

teMe "OKpY>KHOCTb.

https://m.edsoo.ru/791dafc6



https://m.edsoo.ru/f5b41bc7
https://m.edsoo.ru/c96254e9
https://m.edsoo.ru/5894e7a4
https://m.edsoo.ru/784342d1
https://m.edsoo.ru/05853a22
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I'eomerpuueckue Mecra
touek. [locTpoenus ¢
ITOMOUIBIO HUPKYJIS U
JUHEUKn"

93

[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amay,
WILTFOCTPUPYIOIIUX CBSI3H
MEKIY pa3InYHBIMU TEMaMHU

Kypca

bubnuoreka LIOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WILTFOCTPUPYIOIIUX CBSI3H
MEKIY pa3InYHBIMU TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.eds00.ru/38a31139

95

[ToBTOpEeHue u 060061IEeHNE.
Pemenue 3amay,
WUTIOCTPUPYIOIINX CBSA3H
MEX]y Pa3IMYHBIMU TEMaMU

Kypca

bubmmoreka [IOK
https://m.edsoo.ru/7382bcc4

96

[ToBTOpEeHue u 06001IEeHNE.
Pemenne 3amauq,
WUTIOCTPUPYIOIINX CBSA3H
MEXy Pa3IMYHBIMU TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpeHmE 1 060OIIEHNE.
Pemenne 3amauq,
WLTIOCTPUPYIOLINUX CBA3U
Me)i([[y paBHHqHBIMH TEMaMn

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/07e567el



https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/38a31139
https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/a4f457ea
https://m.edsoo.ru/07e567e1

[ToBTOpenue u o0oOIIEHHE.
Pemenne 3amau,

98 AJLTIOCTPH HUX CBSI3U 1 bubmorexa LOK
ThHpyrom https://m.edsoo.ru/8a4b94e4
MEXy Pa3InIYHBIMH TEMaMH
Kypca
[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amauy,
99 AJLTIOCTPH HUX CBSI3U 1 bubnmorexa IOK
pHupyoml https://m.eds00.ru/397d166b
MEXIY pa3InYHBIMU TEMAMHU
Kypca
[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
100 AJLTIOCTPHA HUX CBSI3U 1 bubnmorexa IOK
PHUPYIOLL https://m.edsoo.ru/c60d778a
MEXIY pa3TuYHBIMU TEMaMHU
Kypca
101 Hrorosast KOHTpOIbHAS 1 bubnmnorexka HOK
pabota https://m.edsoo.ru/fd50754a
[ToBTOpEeHue u 060061IEeHNE.
Pemenue 3amay,
102 WUTIOCTPUA [IUX CBA3U 1 bubmorexa HOK
TPHPYIO https://m.eds00.ru/971f7836
MEXTY pa3InIHBIMU TEMaMH
Kypca
OBIIEE KOJIMYECTBO YACOB 102

10 ITPOT'PAMME



https://m.edsoo.ru/8a4b94e4
https://m.edsoo.ru/397d166b
https://m.edsoo.ru/c60d778a
https://m.edsoo.ru/fd50754a
https://m.edsoo.ru/971f7836

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Tapannenorpamm, ero Npu3HaKu u 1 bubnmnoreka [JOK
CBOICTBa https://m.eds00.ru/8c2d08f0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ro nNpusHaKu u 1 bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, €ro Npu3HaKu U 1 bubnmnorexa [JOK
CBOMCTBA https://m.eds00.ru/dc674776
5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/4823807b
6 [IpssmoyronbHUK, poMO, KBapart, 1 bubnuoreka [IOK
WX MPU3HAKH U CBOKCTBA https://m.edsoo.ru/8abc88a8
7 [TpsMoyronbHUK, poMO, KBaaparT, 1 bubnnorexka [HOK
UX IPU3HAKHU U CBOKCTBA https://m.eds00.ru/d6a662c9
8 [IpssMmoyronbpHUK, pOMO, KBajIpar, 1 bu6mmorexa [IOK
UX IPU3HAKHU U CBOKCTBA https://m.eds00.ru/21884952
9 [TpstmoyronbHUK, poMO, KBaapart, 1 bubmuorexa [IOK
VX MPU3HAKHU U CBOWCTBA https://m.edso00.ru/a6373aa2
bubmuorexa [JOK
1 1
0 CpeAHst THHHS TPeyroabHiKa https://m.edsoo.ru/6elbcbbb
11 CpenHsist TUHUS TPEYrOJIbHUKA 1 bubmmorexa [JOK

https://m.edsoo.ru/6b23a4c3



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
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12 Tpaneuus. PaBHoOepenHas bubmumoreka [IOK
Tpanemnus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubnuoreka [IOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edso0o.ru/17f960ca
bubnnoreka [HOK
14 Hpsvoyrostbhast Tpareis https://m.edsogru/3375c8f3
15 Cpensist TuHUS Tpareuuu bubmorexa LIOK
https://m.eds00.ru/7963a7f5
bubnnorexa [HOK
16 Teopema dareca https://m.edsogru/342ea505
bubnnorexa [HOK
17 Teopema dareca https://m.edsogru/a2402d2b
18 TeopeMa 0 IpPONMOPLMOHAIBHBIX bubnnorexa [HOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 IpoNOPLIHUOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edso0.ru/8eccc056
20 [lenTp Macc TpeyrojbHUKa bubmorexa LIOK
https://m.edsoo.ru/9chcfo6e
21 LleHTpanbHO-CHUMMETPUYHBIE bubnunorexa [JOK
burypst https://m.eds00.ru/8578076a
29 KonTponbhas pabota no teme bubnnoreka [JOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0fof3
93 [Tousrue mmomanau. CBolicTBa bubmuorexa [JOK
ioniaiel reoMeTpudeckux Guryp https://m.edsoo.ru/7af5bh92e
24 ITonstue momnaau. CBoiicTBa bubmuorexa [JOK
IO TeOMETPUUYECKUX (QUTYP https://m.eds00.ru/37a176¢0
o5 [Tonstre mnomanu. CBoicTBa bubmuorexa [JOK

IUIOINAACH TeOMETPUUYECKUX QUTYP

https://m.edso00.ru/6004265a



https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/17f960ca
https://m.edsoo.ru/3375c8f3
https://m.edsoo.ru/7963a7f5
https://m.edsoo.ru/342ea505
https://m.edsoo.ru/a2402d2b
https://m.edsoo.ru/b62d4c47
https://m.edsoo.ru/8eccc056
https://m.edsoo.ru/9cbcf96c
https://m.edsoo.ru/8578076a
https://m.edsoo.ru/bed0f9f3
https://m.edsoo.ru/7af5b92e
https://m.edsoo.ru/37a176c0
https://m.edsoo.ru/6004265a

[Ipocreiimme hopmys ams
IUTOIIA N TPEYrObHUKA,

bubmuoreka [JOK

26 napajuiejorpaMmma, pomoa u https://m.edsoo.ru/596ald0e
Tparnenuu
[Ipocreiimme hopmys A

97 IUIOLIA/I TPEYTOJIbHUKA, bubmumoreka [IOK
napajuiejorpaMmma, pomoa u https://m.edso00.ru/9732274d
Tpamnenuu
[pocreiimme hopmys ams

28 IJIOIIAU TPEYrOJIbHHUKA, bubnnorexa [HOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/f636delf
Tpamnenuu
[pocreiimme hopmys ams

29 IUIOLIA/IA TPEYroJIbHUKA, bubnuoreka [IOK
napajuiesorpaMma, pomoa u https://m.eds00.ru/e6458963
Tparnenuu
[Tpocreiimme dhopmysbl a1

30 IUIOLIA/IA TPEYroJIbHUKA, bubnuoreka [IOK
napajuiesorpamma, pomoa u https://m.edso00.ru/0b18fc61
Tparnenuu
[Ipocreiitmme hopmys s
IUIOIIA/IA TPEYTOJIbHUKA, bubmuorexa [IOK

31
napajuiesorpaMmma, pomoa u https://m.edsoo.ru/eb691e04
Tparnenuu
[Ipocreiimme hopmys A

39 JIOIA M TPEYTrOJbHHUKA, bubmuorexa [JOK

napajuiesorpamma, pomoa u
Tpamnenuu

https://m.edsoo.ru/8b93cfba



https://m.edsoo.ru/596a1d0e
https://m.edsoo.ru/9732274d
https://m.edsoo.ru/f636de1f
https://m.edsoo.ru/e6458963
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[Ipocreiimme hopmys ams
IUTOIIA N TPEYrObHUKA,

bubmuoreka [JOK

33
napajuiejorpaMmma, pomoa u https://m.edsoo.ru/c35f544d
Tpanenuu
[Ipocreiimme hopmys A
IUIOLIA/I TPEYTOJIbHUKA, bubmumoreka [IOK
34
napajuiejorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tpanenuu
35 KonTtponbsHas pabora o Teme bubnuoreka [IOK
"ITnomanp" https://m.eds00.ru/05f10573
36 [Tonobue TpeyroabHUKOB, bubnuoreka [IOK
ko3 puImeHT nopoous https://m.edsoo.ru/19400684
37 [Tonobue TpeyroabHUKOB, bu6mmorexa [IOK
KOdpGUITUEHT MOA00HS https://m.edsoo.ru/21ebb50b
bu6mmoreka [IOK
I1
38 LA NOZOOHBIX pHTyP https://m.eds00.ru/d8638f34
bu6mmoreka [IOK
39 Mnowa nozo0HeIX Guryp https://m.eds00.ru/2383022¢
bu6mmoreka [IOK
40 Mnowa noz00HeIX puryp https://m.edsoo.ru/5ee2a7d4
bubmuorexa [JOK
41 TTpusHaku MOA00Hs TPeYroLRIKOB https://m.edsoo.ru/bbf2c3a6
bubmuorexa [JOK
42 Hpishaii M0A00H TPeyrobHHKOB https://m.edso0.ru/8db11ff7
bubmuorexa [JOK
4 IT
3 PH3HAKH IOJ00HS TPeYrOLHIKOB https://m.edso00.ru/9ed11d5b
44 [Tpu3Haku mMog00us TPEYrOJLHUKOB bubmorexa HOK

https://m.edso00.ru/152d2193
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bubmuorexa [JOK

45 TpusHaiu noz00HA TpEyroNLHHKOB https://m.edsoo.ru/23dc95f1
46 [Tpuznaku no100us TPeyroabHUKOB E;ISSH;I;T:;{;?S/I; d1d9d16
47 [Tpumenenue noxoodus mpu bubnmoreka [JOK
pElICHUH MPAKTUYECKUX 3a/1a4 https://m.edso00.ru/d97bf297
48 [Ipumenenue nonobus npu bubnnorexa [HOK
PELICHUHU TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/5b21c5aa
49 [Ipumenenue nonpobus npu bubnuoreka [IOK
peLIEeHNN IPaKTUYECKUX 3a]1a4 https://m.eds00.ru/e0d80738
50 [Tpumenenue noxodus mpu bubnuorexa [JOK
pelIeHUH MPAKTUYECKUX 3aj]1a4 https://m.edsoo.ru/cace17d8
51 [Ipumenenue nonpobus npu bubnnorexka [JOK
peLIeHNN IPaKTUYECKUX 3a]1a4 https://m.edso0o.ru/8717ee6a
59 [Tpumenenue nogo6us nmpu bubnuoreka [IOK
pEIIeHNH MMPAKTHYECKUX 3a1aY https://m.edso0.ru/d9159d9d
BBenenue nonstus
53 npe§6pa30BaHHﬂ noao0us u BH6J_IHOTeKa oK
S — https://m.edsoo.ru/aaf7e944
54 KonTponbhas pabota no teme bubnnorexka [JOK
"TloxoOue" https://m.edso0.ru/89c3236d
> Teopena Iugaropa fgfﬁfﬁgﬁﬁmsm
56 [Tpumenenue Teopemsl [Tudaropa bubmuorexa [IOK
MIPU PENICHUHN MPAKTUYECKUX 3a]1a4 https://m.edso00.ru/4829510
57 [Ipumenenne Teopems [Tudaropa bubnmoreka [JOK

IPU PEIICHUN IPAKTUYECKUX 3a7a4

https://m.edsoo.ru/a9fbd79b
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[Tpumenenue Teopems [Tugaropa bubmumoreka [IOK
58
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/396250fc
59 [Ipumenenne Teopems [Tudaropa bubnunoreka [HOK
IIPU PELLIECHNHU ITPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ch69a011
61 [IponopuroHanbHbIE OTPE3KU B bubnnorexa [HOK
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.eds00.ru/012ee582
62 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopiimoHanbHbIE OTPE3KHU B bubnuorexa [JOK
HPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lechc886
64 [IponopuroHanbHbIE OTPE3KH B bubnnorexka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
[IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
65
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 IIponopruoHaibHbIE OTPE3KHU B bubnnorexka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAaHT€HC U
67 KOTAHI'€HC OCTPOTO yria bubnmorexa LIOK
poro yr https://m.edso00.ru/132b4ef6
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHT€HC OCTPOTO yIiia bubmiorexa LIOK
poro yr https://m.edso0.ru/f089efb9
HPSIMOYTOJIBHOTO TPEYTroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
bubmuorexa [JOK
69 KOTaHT'€HC OCTPOro yria

MPSIMOYTOJIBHOTO TPEYroJIbHUKA

https://m.edsoo.ru/b41c27f9
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70 Tpuronomerpuueckue GyHKIUU bubmumoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuueckne GyHKIUU bubnuoreka [IOK
yrioB B 30°, 45° u 60° https://m.edso00.ru/6b294349
KoHTponbHas pabota 1o Teme
72 "Teopema [Iudaropa u Havana bubmorexa LHOK
P | P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUH
73 BrnucanHbie ¥ ICHTPAJIBHBIC YTIIBI bubmorexa HOK
HEHTp 4 https://m.edsoo.ru/ae5f890d
74 BrucanHblie ¥ ICHTPAJIBHBIC YIIIBI bubmorexa HOK
HEHTp 4 https://m.edso0.ru/d0233fa0
75 BrucanHabie U IEHTpaIbHBIC YTJIIbI bubmorexa HOK
HEHTp A https://m.edsoo.ru/ccaee9b0
76 BrucanHbIe ¥ IICHTPAIbHBIC YIIIBI bubmorexa HOK
HEHTP - https://m.edsoo.ru/1d3424f4
77 VYron Mexay KacaTellbHOU U bubnunorexa [JOK
Xopaou https://m.edso0.ru/775efa2f
78 VYron Mexay KacaTelbHOU U bubnmnorexa [JOK
xopaon https://m.eds00.ru/09166b3d
79 Vel Mexay XopAaMu U CeKYIIUMU bubmorexa LHOK
7Y XOpA i https://m.edso00.ru/022e729c
80 Vel Mexay XopAaMu U CeKyIUMU bubmorexa HOK
7Y XOpA i https://m.edsoo.ru/84a32a80
81 Brrcanabie U onMcaHHbBIC bu6mmorexa [IOK
YETBIPEXYTOJIBHUKU https://m.edso0.ru/734d8ad9
82 Brmcanabie 1 ONTMCaHHbBIC bu6mmorexa [IOK

YeThIPEXYTOMbHUKHT

https://m.edsoo.ru/aa6clad6
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CBolicTBa U PU3HAKU BIMCAHHOTO bubmumoreka [IOK
83 N
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ IPU3HAKK BIUCAHHOTO bubnunoreka [HOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnmoreka [JOK
85 R
YEThIPEXYTOIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa M MPU3HAKH BIUCAHHOTO bubnuorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/0b0501a3
87 BzaumHoe pacnionoxxeHue aJByx bubnnoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/420d844e
B3aumHoe pacnionoxeHue qByx bubnuorexa [JOK
88 .
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
. bubnuotexa [JOK
89 Kacanme okpyxHocreit https://m.edsoo.ru/4cbf4ff9
N bubmuorexa [JOK
0 Kacanme okpyxHocreit https://m.edsoo.ru/52dcbe7d
o1 OO61ue kacaTenbHbIE K ABYM bubnuoteka [JOK
OKPY>KHOCTAM https://m.edsoo.ru/d2151a62
KontponbHas paboTa o Teme
92 "VTIIBI ¥ 9eTHIPEXYTOIbHUKH bubmmorexa [OK
peXyr " https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpenue u 0600IIEeHNE.
Pemenue 3amad, HIUTIOCTPUPYIOIITHX bubnmoreka [JOK
93
CBSI3M MEXIY Pa3TMYHBIMU TEMAMH https://m.edsoo.ru/74d89ab9
Kypca
94 [ToBTOpenue u o6o0IIeHNE. bubmuoreka [IOK

Pemenue 3anay, WUTIOCTPUPYIOIIMX

https://m.edsoo.ru/6d05bcd8
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CBSI3U MEXIY Pa3IMYHBIMH TEMaMHu
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

% CBSI3M MEXIY Pa3JIMYHBIMU TEMAMH https://m.eds00.ru/51013847
Kypca
[ToBTOpEeHME M 00OOIIEHNE.

96 Pemienue 3aay, WUTIOCTPUPYIOIIHX bubnnoreka [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edsoo.ru/248181a0
Kypca
[ToBTOpEeHME M 00OOIIEHNE.

97 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3U MEXY Pa3JIMYHbIMU TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpenue u obobIIEeHHE.

08 Pemienue 3aau, HILTIOCTPUPYIOIINX bubnunorexa [JOK
CBS3U MEXY Pa3IMYHbIMU TEMaMHU https://m.eds00.ru/6a69702b
Kypca
[ToBTOpenue n o6obIIEeHHE.

99 Pemienue 3aau, HIUTIOCTPUPYIOIINX bubnmoreka [JOK
CBSI3U MEXIY Pa3IMYHBIMU TEMaMHU https://m.edso00.ru/0f5h4b87
Kypca
[ToBTOpenue u o6o0IIeHNE.

100 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuotexa [JOK
CBSI3M MEXIY Pa3IMYHBIMU TEMaMHU https://m.edso00.ru/7942fc3c
Kypca

101 Wrorosas KoHTpoJIBbHAS paboTa bubnmorexa LHOK

https://m.edso0.ru/c2695¢10
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[ToBTOpenue u o6o0IIeHNE.

102 Pewenune 3aiay, MILTIOCTPUPYIOIIMX 1 bubnmoreka [JOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.eds00.ru/b4981045
Kypca
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME



https://m.edsoo.ru/b4981045

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 CuHyc, KOCUHYC, TAHT€HC yTJIOB OT 1 bubmuorexa [JOK
0 oo 180° https://m.edsoo.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnuorexa [JOK
TOXJECTBO https://m.edsoo.ru/aba8dd52
bu6mmorexa [IOK
) 1
3 OPMYJIbL HIPHBCACHI https://m.eds00.ru/98813486
bu6mmorexa [IOK
4 DOpMyIIBI PHBE/ICHHS ! https://m.edsoo.ru/e00324ad
5 Pemenne tpeyronbHukoB. Teopema 1 bubnnorexka [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
Pemenue tpeyronpHukoB. Teopema bubnunoreka [JOK
6 1
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [JOK
! Teopewma criycos . https://m.edso0.ru/820ebf06
bubmuorexa [JOK
8 Teopewa criycos . https://m.eds00.ru/000dd68f
Pemenue npakTuyeckux 3agay ¢
9 HCITOJIb30BAHUEM T€OPEMBI 1 bubmmorexa [TOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TCOPEMBI CUHYCOB
Pemienne npaktuyeckux 3aaad ¢
bubmuorexa [JOK
10 UCTIOJIb30BAaHUEM TEOPEMBbI 1

KOCHUHYCOB ¥ TEOPEMBI CHHYCOB

https://m.edsoo.ru/ed170337
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Pemenne npaktuyeckux 3anad ¢

11 HCIIOJIb30BAHUEM TEOPEMBI bubmoreia LOK
P https://m.eds00.ru/fd237192
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢
12 UCIOJIL30BAHUEM TEOPEMBI bubmorexa [IOK
P https://m.eds00.ru/66b247d5
KOCHHYCOB ¥ T€OPEMbI CUHYCOB
Tpurosomerpuueckue ¢hpopMyIIbl
13 JII)sI [LIOIIA IET e ominrl)cay bubmorexa [JOK
a tHan Tpeyr ’ https://m.edsoo.ru/009bf17e
napajuiejgorpamma
Tpurosomerpuueckue ¢GpopMyIibl
14 .fl)i[ [LIOLLIA, I/l:I)T e onb(inrl)(ay bubmorexa [JOK
a ta Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuiejorpamma
Tpurosomerpuueckue ¢GpopMyIIbl
15 ;1)51 IUIOMIA, IET e onb(inrl)(ay bubmorexa [JOK
a tHa Tpeyr ’ https://m.edsoo.ru/c9e4273f
napasuiesiorpaMma
Tpuronomerpuyeckue GopMyIbl
16 JI'I)SI [LIOIIA IET e ominrl)(ay bubmorexa OK
a Az Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napasuiesiorpaMma
bu6mmoreka [IOK
17 (6)) r
opMyla 1 epoHa https://m.edsoo.ru/ad8e9d59
bu6mmoreka [IOK
18 @opmyna I'epona https://m.edsoo.ru/8fb80467
bu6mmorexa [IOK
19 @opmyna I'epona https://m.edso00.ru/03b9324c
dopMya IUIOIIAH BBITYKIOTO bubnnoreka [JOK
20 ..
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 ®opMyna IIOMAIH BBITYKIOTO bubnmoreka [JOK

YeThIPEXYTOJTbHUKA

https://m.edsoo.ru/1b3f8284
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29 KonTtponbHast pabora o Teme bubmumoreka [IOK
"Pemenue TpeyrojbHMKOB" https://m.eds00.ru/71316455
Xop/bl ¥ TOI00HBIE TPEYTOIBLHUKH bubnunoreka [HOK
23
B OKpPY’KHOCTH https://m.edsoo.ru/dee5b11d
24 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB bubnmoreka [JOK
xopa https://m.edsoo.ru/9a6b9583
o5 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB bubnnorexa [HOK
xXopa https://m.edso00.ru/3280910d
26 TeopeMsl 0 IPOU3BEICHUH bubnuoreka [IOK
OTPE3KOB CEKYILNX https://m.edsoo.ru/7c74ebdb
97 Teopemsl 0 POU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYLIUX https://m.edsoo.ru/ccdb3092
08 T . bu6mmoreka [IOK
COPEMA O KBAIPATE KACATCIbHON https://m.edsoo.ru/3cde33ca
29 T KBaJpaTe KacaTeIbHOM bubmmorexa LIOK
COPEMa O KBAAPATE KACHTEINLHO https://m.edso00.ru/d6df6c82
bu6mmoreka [JOK
30 Teopener Hener it Merenas https://m.edsoo.ru/f2218dfa
bu6mmoreka [JOK
31 Teopener Heer 1t Menernas https://m.edsoo.ru/a463clbc
bubmuorexa [JOK
32 Teopemer Heer 1 Menernas https://m.edsoo.ru/ela81aa9
bu6mmorexa [IOK
33 Homsre o romoteTHH https://m.edso0.ru/14e624fd
34 KonTponbhas pabota no teme bubnuorexa [IOK
"TTonobue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHUe NpsMON Ha MIIOCKOCTH. bubnmoreka [JOK

YrnoBoi kodpdurmeHT u

https://m.edsoo.ru/2dcfad6b
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CBOOOHBIN YJIEH, NX
FE€OMETPHUYECKUI CMBICIT

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

Yrn0Boit K03 PUIHEHT U

bu6mmoreka [IOK

36
CBOOOIHEIN YiIeH, HX https://m.edsoo.ru/fa4fb1b3
F€OMETPUUYECKUN CMBICIT
[TapannenbHOCTD U
37 EPHEHANKYJISIPHOCTE IPSIMBIX Bubmorexa ITOK
PHCHIIY P p https://m.edsoo.ru/6d686658
(uepe3 yrioBoii K03 PHUIIIEHT)
bubmuoreka [JOK
38 YPABHCHHE OKPYKHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceyeHuit
39 OKPY)KHOCTEH U MPSAMBIX B bubmioreka IJOK
Py p https://m.edsoo.ru/36de713a
KOOpIMHATaX
Haxoxxnenune nepeceueHuit
40 OK X(IfOCTeﬁ I/IIr)I SIMBIX B bubmmorexa LHOK
Py p https://m.edsoo.ru/5777b234
KOOpJAMHATAX
dopMyna pacCTOSTHUSA OT TOYKH J10 bubnnorexka [JOK
41 .
IpsAMOit https://m.edsoo.ru/5ffdeecd
IIontaas mapasmieIorpaMma B
42 KOO HII/IJII-IaTa)f HOHSITI/IIG) 00 Eubmorexa IIOK
P T https://m.edsoo0.ru/19f84dae
OPUEHTHPOBAHHOM TUIOIIA/IH
ITpumeHneHnne MeTo1a KOOPAUHAT B
43 HpaKTI/I‘{eCKI/I-O I/Ief{TH O]fjHHBIX Eubmiorexa I[OK
p p p https://m.edsoo.ru/7b10a3a5
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o teme bubnnoreka [JOK

"Meton koopauHar"

https://m.edsoo.ru/b1271082
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bubmuorexa [JOK

45 B
CKTOPBI Ha ILIOCKOCTH https://m.edsoo.ru/bd9a630e
Clio)keHHUE ¥ BBIYMTAHUE BEKTOPOB
46 — IIpaBHJIa TPEYTOJIbHUKA U bubmmorexa [JOK
P peyr https://m.eds00.ru/193¢a346
napajuiejorpaMmma
CJIO)KeHI/Ie W BBIYUTAHUC BEKTOPOB
a7 — IpaBUIIa TPEYrOJbHUKA U bubmmorexa [JOK
P peyr https://m.edsoo.ru/01d8e6al
napajuiejorpaMmma
48 VYMHOXKEHHE BEKTOpa Ha YHCIIO bubmorexa LHOK
p https://m.edsoo.ru/e540d478
bu6mmoreka [IOK
49 Koopmunatst pexropa https://m.eds00.ru/2278518f
CJIO)KCHI/IC M BBIYUTAHUC BEKTOPOB,
50 MHOXKEHHE BEKTOpa Ha YUCIIO B bubmmorexa [OK
y P https://m.edso0.ru/c492667b
KOOpIMHATaX
CJ'IO)KGHI/IG W BBIYUTAHUC BEKTOPOB,
51 HOXKEHHE BEKTOpa Ha YHUCIIO B bubmorexa HOK
yM p https://m.edso0.ru/2560ab87
KOOpIuHaTax
[TpumeHeHne BEKTOPOB B (hU3HKE, bubnmnorexa [JOK
52
LIEHTP Macc https://m.edsoo.ru/1cfb8928
53 [TonsaTHe o 6a3uce (Ha MIOCKOCTH). bu6mmorexa [IOK
PaznoxxeHns BeKTOpoB 1o 6a3ucy https://m.edso00.ru/757b9b30
54 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Paznosxenust BEKTOpOB 10 6a3ucy https://m.edsoo.ru/cfe5295e
55 [TonsaTue o 6a3uce (Ha MIOCKOCTH). bubmuorexa [JOK
Paznoxxenust BeKTOpoOB 10 O6a3ucy https://m.edsoo.ru/e1a50237
56 CkansipHo€ MpOU3BEICHHE bubnnoreka [HOK

BCKTOPOB, FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI

https://m.edsoo.ru/afb9a2a0
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N BBIPAKCHUC B JICKAPTOBBIX
KOOpAUHATax

57 JuctpuOyTUBHOCT CKAJIIPHOTO bubnuoreka [IOK
MIPOU3BEIACHUS https://m.edsoo.ru/0bcd3387
58 CkanspHoe npou3BeICHUE U bubnmoreka [JOK
MPOEIUPOBAHKE https://m.edso0.ru/0f16f5da
[IpuMeHeHne cKasIpHOro
59 [IPOU3BEACHUSA BEKTOPOB IS bubmmorexa [TOK
p A pOB & https://m.edso0.ru/9d7b1240
HAXO0XICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasIpHOro
60 [IPOU3BENEHNS BEKTOPOB IS bubmmorexa [IOK
P A pOB A https://m.eds00.ru/99791584
HAXOJICHUS JIJTUH U YTJIOB
[IpumMeHeHne CKaJIIpHOTO
61 MIPOU3BEACHUS BEKTOPOB IS bubmorexa LOK
p . POB 2t https://m.edso0.ru/894c1248
HAXOXJICHUS JIJTUH U YTJIOB
Pemienne reomerpuueckux 3aaad ¢
62 ITOMOILBIO CKAJIIPHOT'O bubmorexa LOK
Hl p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUSA
Pemenne reomeTpuueckux 3aaad ¢
63 ITOMOILBIO CKAJIIPHOT'O bubmorexa HOK
m P https://m.edsoo.ru/75a5e4a7
MIPOU3BE/ICHUS
64 KonTponbhas pabota no teme bubnnoreka [JOK
"Bekrops!" https://m.eds00.ru/55678a9d
65 [IpaBusibHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIUHCJICHHUE X DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBUiIbHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK

BBIYUCICHUC UX 3JICMCHTOB

https://m.edso0.ru/2517463d
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67 [IpaBuibHBIE MHOTOYTOJIbHUKH, bubmumoreka [IOK
BBIYHCIIEHHE UX DJIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBEIYHCJICHHUE UX DIIEMECHTOB https://m.edsoo.ru/al16f6e98
69 Yucno T U UIHHA 0K HOCTH bubmorexa [IOK
A Py https://m.edsoo.ru/78b4dc48
70 Yucao T U UIHHA OK HOCTH bubmorexa [IOK
A Py https://m.edsoo.ru/825e73c7
71 JnvHa 1yru OKpYKHOCTH bubmorexa LHOK
YT py https://m.edso0.ru/3c2983f9
bu6mmoreka [IOK
712
JlTHa Jyri OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
73 Pagmnannas mepa yria bubmorexa [TOK
g payr https://m.eds00.ru/d3b68dca
bu6mmoreka [IOK
74 P
AMHAHHAT Mepa yria https://m.edsoo.ru/e97f0369
75 IInomans Kpyra v €ro 2J1€MEHTOB bubnnoreka [JOK
(cekTopa U cerMeHTa) https://m.edso0.ru/b73a7f0b
76 [Imomane Kpyra 1 €ro 3J€MEHTOB bubnnorexka [JOK
(cexTopa u cermeHTa) https://m.eds00.ru/10a2b760
77 [Inomane kpyra u ero 3J€MEHTOB bubmuorexa [JOK
(cexTopa u cermeHTa) https://m.edso00.ru/0d98bb54
Brrunciaenue nepuMeTpoB U
78 iomazaen ¢pur p BKJ'IE)‘-Ian 170:4 bubnmorexa LIOK
e M B https://m.eds00.ru/1f673d06
AIIEMEHTHI KpyTa
Brruncnenue mepumMeTpoB U
. bu6mmoreka [IOK
79 riomazaei Guryp, BKIOYAIOIINX

JJIEMEHTBI Kpyra

https://m.edsoo.ru/a4bcd171
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Kontponbnas o teme "Jlnuna bubmuoreka [JOK
80
OKPYKHOCTH U IToIaas kpyra" https://m.eds00.ru/0353e638
bubmuoreka [JOK
1
8 Henpabias cummerpus https://m.edso00.ru/e63ff8f2
82 [lenTpanbHO-CUMMETPUYHBIE bubnuoreka [IOK
burypst https://m.edsoo.ru/5dbbfd1f
bubmuorexa [JOK
83 Hosopor https://m.edsoo.ru/a59548ae
bu6mmoreka [IOK
4
8 Ocepas cummeTpus https://m.edsoo.ru/de5f1903
[ToBTOpenue u 06o0IICHNE.
85 Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/46bcel28
Kypca
86 @urypsl, CHMMETpPHYHBIE bubnuoreka [IOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
bu6mmoreka [JOK
7 I1 5
8 APALICIILHBII TICPEHOC https://m.eds00.ru/3b681983
88 [TonsiTHe TBMKEHUS U €T0 CBOMCTBA Bubmmorexa LIOK
s https://m.edsoo.ru/4bda89ea
bu6mmorexa [IOK
P
89 aBCHCTBO Guryp https://m.edsoo.ru/aba7d464
IIposiBIeHNS CUMMETPHH B
90 I pH one )KI/IBOHI/ICI/ITPCK JBITYPE bubmmorexa LIOK
pHpoZe, » G ype, https://m.edso00.ru/92b823fd
ApPXUTEKType
o1 KoMno3umnun nBrxeHuit bubmuorexa [JOK

(mpocTente mpuMeph)

https://m.edsoo.ru/2a4a2ba8



https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8

[ToBTOpenue u o6o0IIeHNE.
Penienue 3a/1a4, WILTFOCTPUPYIOIIMX

bubmuoreka [JOK

%2 CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/efefead3
Kypca
[ToBTOpenue u o6o0IIeHNE.

93 Pemienue 3a1au, WIUTIOCTPUPYIOIINX bubnmoreka [JOK
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpenue u 06o0IICHNE.

94 Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/54d14267
Kypca
[ToBTOpenue u 06o0IICHNE.

95 Pemenue 3aay, HILTIOCTPUPYIOIIHX bubnunoreka [JOK
CBSI3M MEXKAY Pa3IMYHBIMU TEMAMH https://m.edso00.ru/a78455c5
Kypca
[ToBTOpenue n o6oOIIEeHHE.

96 Pemenue 3aay, HIUTIOCTPUPYIOIIHX bubnmnorexa [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpenue u o6o0IICHNE.

97 Pemenue 3amad, HIUTIOCTPUPYIOTIIHX bubnmoreka [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMH https://m.eds00.ru/6383d98a
Kypca
[ToBTOpenue u o6o0IIeHNE.

08 Pemienue 3aau, HIUTIOCTPUPYIOIINX bubnmnoreka [JOK

CBSI3U MEXKIY Pa3TUIHBIMUA TEMaMHU
Kypca

https://m.edso0.ru/89c5365f



https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f

[ToBTOpenue u o6o0IIeHNE.

99 Pewenune 3aiay, MILTIOCTPUPYIOIIMX 1 bubnmoreka [JOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/0dcedafl
Kypca
[ToBTOpenue u o6o0IIeHNE.
Pemienue 3a1au, WIUTIOCTPUPYIOIINX bubnmoreka [JOK

100 1
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/27b735e9
Kypca

bu6mmorexa [IOK

101 HroroBast KoHTpoIbHAs paboTa 1 https://m.eds0o.ru/073bcf5d
[ToBTOpenue u 06o0IICHNE.
Pemienue 3aay, WIUTIOCTPUPYIOIIHX bubnuorexa [JOK

102 1 _
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.eds00.ru/1852817e
Kypca

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME



https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI1
06pa30BaTeJ’IbHOI7I nporpaMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

6

['eomeTpus

6.1

Pacrnio3HaBaTh W3y4eHHBIE TE€OMETPUYECKHE (QUTYpBI, ONPEICNATh HX
B3aMMHOE DACIOJIOXKEHHE, H300paXaTb T€OMETPHUECKUE (QHUTYPHI,
BBITOJIHATB YEPTEKHU 110 YCIOBUIO 3a1a4u. VI3MepsATh TMHEUHBIE U YTIIOBBIE
BEIMYMHBL. Pemarh 3a71auu Ha BBIYMCICHHUE JUIMH OTPE3KOB M BEJIWYMH
yIJIOB

6.2

Jenate rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIUYMH IPEIMETOB B
pealbHOM KHU3HU, Pa3MEPOB MPHUPOAHBIX 00BEKTOB. Paznuyare pazmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUUNHBI

6.3

6.4

6.5

Ctpoutb 4epTeKHM K FeOMETPUUECKHUM 3a/iadam

ITonb30BaTbcs IPU3HAKAMU PABEHCTBA TPEYIOJBHHUKOB, HCIIOJIB30BATh
IPU3HAKU U CBOICTBAa PaBHOOEIPEHHBIX TPEYrOJbHUKOB INPH PELICHUN
3a1a4

IIpoBonTh JIOTUYECKHUE paccyXIeHus c HCIIOJIb30BaHUEM
T€OMETPUYECKUX TEOPEM

6.6

6.7

6.8

[Tonb30BaThCs MpU3HAKaAMHU PAaBEHCTBA MPSMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOICTBOM MeJuaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYrOJIbHOTO
TPEeYrojbHUKa, B pELIEHUH F€OMETPUUECKUX 3a]a4

OnpenensaT NapauIeNbHOCTh MNPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMHU cekymasd. Onpenensats NapaieIbHOCTh MHPSAMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OAHOM MPSAMOW 10 TOYEK
JIpYrou npsmMou

Penrate 3amaun Ha KiaeT4aTOM 6yMare

6.9

HpOBO,ZII/ITI) BBIYMCJICHUA U HaXOIUTh YHCIIOBBIC H 6y1<BeHHI)Ie 3HaA4YCHUA
YIJI0B B TCOMETPHUUYCCKHX 3aJadax C HCIIOJb30BaHUEM CYMMBI YIJTIOB
TPECYTrOJIbHUKOB U MHOI'OYT'OJIbLHUKOB, CBOICTB YIJoOB, 06pa3OBaHHBIX npu
NEepeCCUYCHUN ABYX mapalJICJIbHBIX MPpAMBIX CCKYIJ_Ieﬁ. Pemarn
MPAKTUYCCKUC 3a/1aY1 HAa HAXOKACHUC YI'JIOB

6.10

Brnaners moHATHEM T€OMETPUYECKOTO MECTAa TOYEK. YMETh OMPENEsATh
OWCCEKTPUCY VyIila W CEePEAUHHBIN TMEPIEeHIUKYISIP K OTPE3KYy Kak
reOMETPUUYECKUE MECTA TOUEK




@opMyIMpPOBATh ONPEAEICHUS OKPYKHOCTH U KPYyra, XOpAbl U JuamMeTrpa

6.11 OKPYKHOCTH, IIOJIb30BATbCS HX CBOMCTBAMU. YMEThb IPUMEHATH 3TU
CBOICTBA IIPU PELICHUH 33124
Bnazners NoHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€¢ neHTp. Ilonp3oBarbest (akTamMu O TOM, YTO OMCCEKTPHCHI
6.12 VJIJIOB TPEYTrOJIbHHKA TEPEeCeKaroTCs B OJAHOW TOYKE, U O TOM, YTO
CEpEeIUHHBIC NIEPIEHANKYIISAPBI K CTOPOHAM TPEYTOJIBHUKA IIEPECEKAIOTCS
B OZHOU TOYKE
BiageTs moHsATHEM KacaTEIbHOU K OKPYXKHOCTH, I10JIb30BaTHCSI TEOPEMOM
6.13 0 NEPIEHIUKYJIIPHOCTH KacaTeIbHOM U pajuyca, MIPOBEAEHHOIO K TOUKE
KacaHus
6.14 ITosmp30BaTbcsd  NMPOCTEHHIMMM ~ TF€OMETPUYECKMMHM  HEPAaBEHCTBaMH,
' MOHUMATh UX MPAKTUYECKUN CMBICI
6.15 ITpoBOAUTH OCHOBHBIE TEOMETPUYECKUE TIOCTPOCHHUS € IIOMOILBIO HUPKYJIS
' ¥l JIMHEHKN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 ['eomeTpus
6.1 PacniosHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, MX DJJIEMEHTHI,
' II0JIB30BATHCS X CBOMCTBAMU IPU PEIIEHUU T'€OMETPUUECKHX 3aa4
6.2 [TpuMeHsITh CBOMCTBA TOUKHU NEpeceUeHUs MeaH TpeyrojibHuKa (LIeHTpa
' Macc) B pELIEHHH 3a1a4
Bnanerp nOHATHEM CpeQHEN JMHUM TPEYTrOJbHMKAa M Tpaleluw,
6.3 IIPUMEHATh HX CBOMCTBA IIpU PEUIEHMM T'€OMETPUYECKUX 3a/]ad.
' ITonb3oBatbca Teopemont danmeca M TEOpeMOM O MNPOMOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl pelIeHUs TPaKTUUYECKHUX 3a]a4
6.4 [IpuMeHsATH  OpU3HAKK  MOAOOMA  TPEYrOJILHUKOB B DPELICHUHU
' rEeOMETPUUYECKUX 3a/1a4
[Tonb3oBatbes TeopeMoil Iludaropa nns pemieHuss reoMeTpUUYECKUX U
6.5 MpaKTHYeCKHX 3aaa4. CTPOUTh MaTEMaTHUECKYIO MOJIENb B TPAKTHUYECKUX
' 3aJ]a4ax, CaMOCTOSITENBHO AENaTh YEPTEXK U HAXOAUTHh COOTBETCTBYIOLINE
JUTMHBI
Bnagerp mnoHATHAMH CHHYcCa, KOCHMHYCa M TaHIE€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpEeyrojbHUKa. [1071p30BaThCS ATUMH HOHSTUSIMH IS

peICHUS NPAKTUYCCKUX 3a1a4




6.7

Bbraucnsate  (pa3nuuHbiMH - crioco0aMu) TUIOHIAAb TPEYrojlbHUKA U
IUIONIAId  MHOTOYTOJIbHBIX  ¢uryp (monb3ysich, TIle HEOOXOAUMO,
KanbKynaTopoMm). [IpumMeHSTh MOJTy4YeHHbIE YMEHHS B MPAKTHUYECKHUX
3a/ayax

6.8

Bianers MOHATUSMU BIHUCAHHOTO M LEHTPAJIBHOIO YIJja, UCIIOJIb30BaTh
TEOPEMBI O BIUCAHHBIX YIJIaX, YIJIaX MEXAY XOpJaMu (CEeKYIIUMH) U yTiie
MEXy KacaTeJIbHOW U XOpJOM MpHU PEIIEHUH F'€OMETPUUECKUX 3a1a4

6.9

6.10

Brmagers NOHATHEM  ONMCAHHOIO  YETBIPEXYIOJBHHUKA, IIPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJbHUKA IIPU PELICHUU 3a]1a4

[IpuMeHsATh NOTydeHHBIC 3HAHUS Ha IPAKTUKE — CTPOUTH MaTeMaTHYECKHE
MOJETH ISl 3a/ad pPeaJlbHOM JKU3HH U TPOBOJHUTH COOTBETCTBYIOIINE
BBIYHCIICHUS C TPUMEHEHUEM [TOJJOOUSN TPUTOHOMETPHUH (IIOIB3YSCh, I1Ie
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

6

6.1

6.2

6.3

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (YHKLUU OCTPBIX YIJIOB, HAaXOAUTh C HX
IOMOILBIO  PA3JIMYHbIE 3JIEMEHTHl IMPSMOYTOJIBHOTO  TPEyrojbHUKA
(«pelieHne NPSAMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTts (c momomipto
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 711 HETaOJMYHBIX 3HAUYEHUN

ITons3oBaThCA Q)OpMYJ'IaMI/I MMPpUBCACHUSA u OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKACCTBOM JId HAXOKIACHUA COOTHOIIICHUI
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnons30BaTh TEOpPEMbI CHHYCOB W KOCHHYCOB JUId HAXOXIACHUA
Pa3JIMYHBbIX JJICMEHTOB TPCYIrOJIbHUKA («pemeHne TPCYFOJ'ILHI/IKOB»),
MPUMCHATH UX IIPU PCILICHHUU I'€OMCTPHUICCKUX 3a1a1

6.4

6.5

Brnagets moHsATHAMH npeoOpa3oBaHUS TOJO0OMS, COOTBETCTBEHHBIX
eMeHTOB ToA00HBIX (uryp. Ilomp3oBaThcsi CBOWCTBAMHU TOAO0OUS
MPOU3BOIBHBIX (PUTYpP, YMETh BBIUUCISTH JUIMHBI U HAaXOIUTh YTIBI Y
nonobupix Quryp. IlpuMeHATH cBOWCTBA MOMOOMS B TMPAKTHUYECKUX
3aa4ax. YMeTh MPUBOJHUTH MIPUMEPHI MOJO0OHBIX (DUTYP B OKPYXKAIOIIEM
MUpe

[Tonmp3oBaTbcst TeopeMaMH O TPOU3BEACHUH OTPE3KOB XOpA, O
MIPOU3BEJIEHUN OTPE3KOB CEKYIIUX, O KBaJApare KacaTeJbHOU

6.6

[Tonb30BaThCs BEKTOpaMU, TOHUMATh UX F€OMETPUUECKUN U PU3NUIECKUI
CMBICTI, IPUMEHSATH UX B PEIICHUH F€OMETPUUECKUX U GU3NYECKUX 3a/1a4.




[IpuMeHATh CKAIPHOE MPOU3BEICHUE BEKTOPOB JJIsI HAX0XKACHUS IJIMH U
YIJI0B

6.7

6.8

6.9

ITons30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTU, IMPUMCHATHL €ro B
PCIICHUN TCOMECTPUUCCKUX U MIPAKTUYCCKUX 3a1a4d

Brnaznets NOHATUSMU PAaBUIIBHOTO MHOTOYTOJIbHUKA, ITTHHBI OKPYKHOCTH,
JUIMHBI AYTH OKPY>KHOCTU U PaJMaHHON Mephl Yrila, yMEThb BBIYHUCISATH
wionaap Kpyra u ero uacredl. [IpuMeHSTh mNoJydeHHBIE YMEHHUS B
MPaKTUYECKHUX 3a/1auax

HaxomuTth ocu WM UEHTPbl CUMMETpUU (UTYp, IPUMEHSTH JBHKEHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[TpuMeHsITh IOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMATUYECKUE
MOJICTM IS 3a7ad PeallbHOM JKU3HH M TMPOBOAWTH COOTBETCTBYIOIIHE
BBIYUCIICHHS C TPUMEHEHHUEM TOJ00HSIH TPUTOHOMETPUICCKUX (PYHKIIUI
(MonB3ysICh, T/Ie HEOOXOIUMO, KAIbKYIISITOPOM)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 I'eomerpus
HauanbHble noHsTHS reomMeTpuu. Touka, mpsmasi, OTpe3oK, Jyd. Yrou. Bujisl
6.1 yrioB. BeprukaibHble M CMeXHbIE YIubl. buccekrpuca yrna. JlomaHas,
MHOTrOYyrojbHuK. [lapamiensHOCTh U NEPIEHAUKYIIPHOCTD IPSIMbIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBAa O0ceBOi cumMMeTpuu. [Ipumepsr
' CUMMETPUU B OKPYKAIOIIEM MUDPE
6.3 OcHOBHBIE TOCTPOEHHUS C TOMOILBIO IIUPKYIIS ¥ JIMHENHKH. TpeyroiabHuK. Bricora,
' Me/naHa, OMCcCeKTpHca, X CBOMCTBA
6.4 PaBHOOenpeHHBII ¥ PaBHOCTOPOHHUH  TpEYroJbHUKH.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U IpU3HAKU PAaBHOOEIPEHHOIO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
' TPEYTOJILHUKOB
6.6 CBolicTBa U NPU3HAKU MApAIENbHBIX NpsAMbIX. CyMMa yIjioB TpPEYroJibHUKA.
' Buewnue yriel TpeyrojapHuKa
[IpsmoyronbHblii  TpeyroabHUK. CBOWCTBO  MEAMAHBl  MPSIMOYTOJIBHOI'O
6.7 TpeyrojibHUKa, TMpoBeNEHHONM K  rumoreHy3e. [lpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTrOIbHBIN TPEYTONbHUK C YIJIoM B 30°
HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHO#, Teopema O OonblieM yrie W OONbIIEH CTOPOHE TPEYroibHHUKA.
[lepnennukynsip 1 HaKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYeK. buccekrtpuca yrma UM CepeaUHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTA TOUEK
6.10 OKpyXHOCTh M KPYT, XOpJa U IUaMeTp, X CBOICTBA. B3auMHoe pacmnonoxeHne
' OKPYKHOCTH M npsiMoil. KacaTenbHas u cexymas K OKpyKHOCTH
6.11 OkpyXHOCTb, BNMCaHHas B Yroj. BrnucaHHas M onucaHHas OKPYXHOCTHU
' TPEYTOJILHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MPU3HAKU U CBOMCTBA




6.3 Tpaneuus, paBHoOOKast Tparemusi, e€ cBOicTBa M mpu3Haku. [IpsmoyronbHas
' Tpaneus
6.4 Meron ynBoenuss Mmenuasbl. LleHTpanbHas cummerpus. Teopema daneca u
' TEOpeMa O MPOMOPIUOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyroiapHuKa
6.6 [Tonobue TpeyronpHUKOB, KO3(pduuuent mnonobus. Ilpusnaku momOOHS
' TpeyrodbHUKOB. [IpuMeHeHne nogo0us pH PeICHUH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl 1)1 IIIOLIAAA TPEYTOIbHUKA, MapaienorpaMmma, pomoa u Tpanenuu
6.8 CpoiictBa momaneit reomerpuueckux Quryp. OTHOIIEHHE IUIOIAACH
' 10100HBIX (GUryp
6.9 Brrunciienne miomaned TpeyroJbHUKOB M MHOIOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemerun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TAaHI€HC OCTpPOro YyrIja MpsIMOYTOJIBHOI'O TPEYroJbHUKA.
6.11 OcCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO. TpuroHomerpuyeckue (GyHKIUU
yraoB B 30°, 45° u 60°
6.12 BrnycanHble U LIEHTpAJIBHBIE YIJIbl, YTOJ MEXY KacaTeIbHOM U XOpAOW. YTJbl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Brrcannble U onrcaHHbIE YETHIPEXYTONbHUKU
6.14 B3aumnoe pacrnonoxenue AByx okpykHoctei. Kacanue okpysxnocteil. O0mue
' KacaTeJIbHbIE K IBYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, xocunyc, TanreHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeOpeMa CUHYCOB. Pemienue
' IIPAKTUYECKUX 3a7a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanme momoous. [1o100Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 Nmpou3BEAEHUH OTPE3KOB XOPH, TEOPEMBI O IPOU3BENEHUU OTPE3KOB
' CEeKYILUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop, mmHa (MOAYNb) BEKTOpPA, COHANPABICHHbBIE BEKTOPHI, IPOTHBOMOIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,

Oorcpanu HaAJ BCKTOpaAMHU. Paznoxenue BCKTOpa IO ABYM HCKOJUIMHCAPHBLIM
BCKTOpaMm




Koopaunatsl BekTopa. CkansipHOE NPOU3BEIACHHE BEKTOPOB, NPUMEHEHUE JUIS

6.6 HAXO0XACHUS JUIMH U yTJIOB
JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPaBHEHHUSA IPSAMOM U OKPYKHOCTH B

6.7 KOOp/MHATaxX, MEePECeYeHNe OKPY)KHOCTEH M MpPAMBIX. METOA KOOpAMHAT U €ro
IpUMEHEHHE

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHOCTH. ['pasycHas u paguaHHas Mepa yria, BBIYUCICHUE JUTMH TyT

' OKPYKHOCTEM
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBUKeHHsI TUIOCKOCTH U BHYTPEHHUE CHUMMETpUH Guryp (31eMeHTapHbIe

npeacrasnenus). [lapamnensusiii mepeHoc. [ToBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHUSAMH: MHOYKECTBO, IOJMHOYKECTBO,
orepanuu HaJ MHOXXECTBaMHU; YMEHHE ONEpUPOBATh MOHATHUSAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, LIKKII, IPUMEHATH UX MIPHU PEIICHUU 33/1a4; YMEHUE
UCIIOJIb30BaTh rpauuecKkoe MpEeACTaBICHUE MHOXKECTB JIs OINUCAHUS
pealIbHbIX MPOLIECCOB U SIBJICHUM, IIPU PELICHUHU 3a7a4 U3 JPYTUX y4eOHBIX
IIPEIMETOB

YMeHue OIICPUPOBATL IMOHATHAMMU: OIPCACICHUEC, AKCHMOMad, TCOpEMa,
J0Ka3aTCJIbCTBO, YMEHUC paciio3HaBaThb HCTHUHHBIC n JIOXXHBIC
BbBICKA3bIBAHUA, IMPUBOAUTL MPHMEPbI W KOHTPIIPUMCPLI, CTPOHUTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUHU

YMeHue omepupoBaTb IOHATUSAMU: HATYpaJbHOE YHCIO, IPOCTOE U
COCTaBHOE YHUCIIO, IETMMOCTh HATYPAJIbHBIX YNCEI, IPU3HAKHU JIE€IUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIIa, OOBIKHOBEHHAs! APOOb U AECATUYHAS JpOOb,
CTaHJAapPTHBIN BUJ YUCIIA, PALIMOHATIBHOE YUCIIO, UPPALMOHAILHOE YUCIIO,
apu@MeTUyecKuil KBaJpaTHbII KOPEHb; YMEHHE BBIIOJIHATH JEUCTBUS C
4YUCJIaMH, CPABHUBATH M YIOPSAAO0YMBATH YUCIIA, MPEJICTABIATh YMCIA Ha
KOOPJIMHATHON IIPSIMOM, OKPYIVIATh YMCIIA; YMEHUE JeNIaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATHUSMHU: CTENEHb C LEIbIM IIOKA3aTEIIEM,
apudMeTUYECKH KBaJpaTHBIH KOpPEHb, MHOTOYJIEH, alreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEHH OO0JbIle
€MHUIIBI, YMEHHUE BBITIOJHITH Pacuérhl 1o (opmyiam, nmpeodpa3oBaHus
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAKEHUN U BBIPAXKEHUU C KOPHSIMHU,
PAa3JI0)KEHUE MHOTOUYJIEHA HA MHOKUTEIH, B TOM YHUCIIE C UCIIOJIB30BAHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSATHSIMH: YUCIOBOE PaBEHCTBO, YpaBHEHUE C
OJIHOM TIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEHHble W KBaJgpaTHbIE YpaBHEHHs, JIpOOHO-
paloOHaJIbHBIE YPaBHEHUS C OJHOW IIEPEMEHHOH, CUCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpaBeHCTBA U MX CHCTEMBI,
KBaJpaTHbIE U TPOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJJTHON IePEeMEHHOH,
B TOM YHCJIE IIPU PELIEHUH 3a/1a4 U3 IPYIHX NPEAMETOB U MPAKTUUECKUX
3aJa4; YMEHHUE HCIOIb30BaTh KOOPIANHATHYIO MPSAMYIO U KOOPAWHATHYIO
IJIOCKOCTh /17151 U300pakeHus pellieHuil ypaBHEHH, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMH: (QYHKIHS, Tpaduk (YHKUIHU, HYIU
(GYHKIMH, MTPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHMS,
yObIBaHMs, HauOoJblllee M HAaUMEHbIEe 3HAYeHHUs (DYHKIUHU; yMEHHE
ONEpUpPOBATh MOHATHUSAMH: TpsIMasi IMPOIOPIHMOHATBHOCTh, JIHHEIHASA
GyHkms, kBagpaTuyHas (QyHKOMA, oOpaTHas MPOIOPLUHOHAIBHOCTS,
napabosa, runepoosa; yMeHre CTpouTh rpaduku PyHKIUHI, HCTIOIB30BaTh
rpaduKd A7 OTMpeAeTICHUs CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, s
pelieHns 3a1a4 U3 JPYTUX Y4eOHBIX IMPEIMETOB W PEaTbHON JKU3HU;
yYMEHHUE BBIpaXKaTh (HopMysaMH 3aBUCUMOCTH MEXIY BEIIMYMHAMHU

Ymenue OIIEpUPOBATH MOHSTHAMM: II0CJIEI0BATEIBHOCTb,
apu(dMeTHUecKas U TeOMETPUIECKasi MPOrPEeCcCUH; YMEHHE UCIIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBHOCTEH, OPMYIIBI CyMMBI 1 OOLIETO YJieHa TPU
pellleHnu 3a7ady, B TOM YHUCIE 3aJa4 U3 JAPYrux y4eOHBIX IPEIMETOB U
peanbHON KU3HU

VYMeHue pemarh 3a/1aud pa3HbIX TUIIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIH
Y YaCTH, IBUKEHUE, paboTy, LIEHY TOBApOB U CTOUMOCTb IIOKYITOK U YCIIYT,
HaJIOTH, 3a7auyd K3 o0JacTh YHpaBlICHUS JIMYHBIMU U CEMEWHBIMHU
(¢uHaHCaMM); YMEHUE COCTABIISITh BHIPAKEHUS, YPAaBHEHU S, HEPABEHCTBA U
CUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIENOBATh IIOJyYEHHOE PELICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYYEHHBIX Pe3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE30K, Ipsmasi, JIyd,
JIOMaHasi, Yroj, MHOTOYI'OJIbHUK, TpPEYrOoJIbHUK, paBHOOEIPEHHBIN U
PaBHOCTOPOHHUII ~ TPEYTrOJIbHUKH,  HPSIMOYTOJIbHBI  TPEYroJibHUK,
MeAMaHa, OMCCeKTpHuca W BBICOTA TPEYTOJIbHHMKA, YETBIPEXYTOJbHUK,
napajjieniorpaMM, — poM0,  TIpPSMOYTOJIBHUK,  KBajapar,  Tparenus;
OKPYXXHOCTb, KpYI, KacaTejabHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHue pemiaTh 3a/1a4u, B TOM YHCIIE U3 TTOBCEAHEBHOM JKU3HH,
Ha HAXOXKJIEHUE IN€OMETPUYECKHUX BEJIIMYMH C IPUMEHEHUEM HM3YyYEHHBIX
CBOMCTB Quryp u ¢pakron

VYMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPIIEHANUKYIAPHOCTD IPSIMBIX, YroOJl
MEXIY HNpSIMbIMM, HEpHEHAUKYISAP, HAKIOHHAs, MPOEKIMs, oxooue
¢buryp, momoOHbIe TPEYTrOJbHUKH, CUMMETPHUS OTHOCHUTENBHO TOYKH U
NpsIMOI; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U IToj100ue puryp,
MapaJUIEIbHOCTD U MEPIICHINKYISIPHOCTD MPSAMBIX B OKPYKAOIIEM MHUPE

YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PACCTOSTHUE, Yroj (BEJIMYMHA
yIJ1a, CHHYC U KOCHHYC yTJ1a TPeYTroJIbHUKA), TUIOIIA/1b; YMEHHE OIIEHUBATh
pasMepsl MpPEIMETOB M OOBEKTOB B OKPYKAIOIIEM MHpPE; YMEHHE
MPUMEHSITHh (POPMYIBI IEpUMETpa U IUIONIA MHOTOYTOJIbHUKOB, JITHHBI
OKPYXKHOCTM W  IUIOWAAM  Kpyra, oO0bema  MpPSIMOYTOJbHOTO
napajuiefienunena;  yMeHHe  NPUMEHSITb  NPU3HAKHM  pPaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrojbHHKA, TEOPEMY




[Tucdparopa, TPUTOHOMETPUYECKUE COOTHOIICHUS ISl BHIUMCICHUS JJIUH,
pacCTOAHUH, TJIOIIAACH
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YMmenue wu300paxkars IUIOCKME GUTYpRl M HX  KOMOWHAIHMH,
IPOCTPAaHCTBEHHBIE (UTYpPbl OT pPYKH, C TOMOINBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY UJIM CUMBOJIBHOMY
OIHCAHUIO
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YMeHue onepupoBaTh IMOHATUAMU: IPSAMOYTOJIbHAS CUCTEMA KOOPJIUHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YHCII0, CKALIPHOE IIPOU3BEACHUE BEKTOPOB; YMECHHME MCIIONb30BATh
BEKTOPBI U KOOPAMHATHI I IPEICTABICHUs JaHHbIX U PEIICHUs 3a1a4, B
TOM YHCJIE€ U3 JPYrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeHue oneprupoBaTh MOHITHIMU: CTOJIOUKOBBIC U KPYTOBBIC IMarpaMMBI,
TaOJIMIBI, cpeaHee apupMeTHYeCKoe, MeauaHa, HauOoniblmee U
HaMMEHbIIIEe 3HAUCHHs, pa3Max YHCIOBOTO Habopa; YMEHHE H3BIICKATH,
UHTEPIPETHPOBATH U MPEOOPA30BEIBATH HHPOPMAIIHIO, IPEACTABICHHYIO
B TaOJUIaX ¥ HA TUarpaMMax, OTPAKAFOIIYIO CBOMCTBA U XapaKTEPUCTHKU
peanbHBIX TMPOIECCOB M SIBICHHI, YMEHHE PACIO3HABATh M3MCHUUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATHUAMHU: CIy4YalHBIA ONBIT (Cay4yailHbIN
OKCIIEPUMEHT), DJIEMEHTapHOE COObITHE  (DJIEMEHTApHBIA  HMCXO.)
CIIy4ailHOTO ONBITa, CIy4yailHOe COOBITUE, BEPOATHOCTD COOBITUS; YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHAMU; YMEHHE pelllaTh 3aJa4n
METOZIOM OpraHU30BaHHOTO Mepedopa W C HCHOJIb30BAHHWEM IpaBHIIA
YMHOXXEHUS; YMEHHE OILICHHBAaTh BEPOSTHOCTHU pEANbHBIX COOBITHH M
SBJIEHUH, IOHUMATh POJIb MIPAKTHUECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX
COOBITHI B OKpPY)KAIOIIEM MHpPE M B KU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMmenue BLI6I/IpaTI> HOI[XO,Z[HIJ.IPIIZ H3y‘leHHLII>i MCETOJ AJId PCIICHUA 3a1a1u,
MNPpUBOJAUTE NPUMEPLI MAaTEMATHYCCKHUX SaKOHOMepHOCTeI\/JI B IIpupoac u
JKU3HH, PACIIO3HABATH IPOABIICHHEC 3aKOHOB MATECMATUKN B HCKYCCTBC,
OMMUCBIBATh OTACIIBHBIC BBIJAIOMIUCCA PE3YJIbTAThl, IMOJYYCHHBIC B XOOC
Pa3BUTHA MAaTEMAaTUKH KaK HAYKHU, IPUBOAUTE NPUMEPBI MATCMATHYCCKUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




HEPEYEHbDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 Hucna u BIYUCICHUS
11 Hatypanbuble u uensie yncina. [Ipu3Haky 1eIMMOCTH 1EeNbIX YHCeN
12 OOBIKHOBEHHBIC M JECSITHYHBIC JPOOH, MPOIEHTHI, OCCKOHEUHBIC TIEPUOTUUECKIE
npobu
1.3 Panmonanehbie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMHU YUCIaMU
14 JleiicTBuTenbHbIe 4YHcla. Apu(METHYECKUE OIepalud ¢ JICHCTBUTEIbHBIMH
' YHCITAMH
15 [Tpubnuxénnbie BBI‘II/IUCJIeHI/I}I, npaBWiia OKPYIJICHUS, MPHUKUIKA U OICHKA
pe3ysbTaTa BEIYUCICHUM
2 AnreOpanyecKkue BoIpaKCHUS
2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenens ¢ 1enbM nmokasareneM. CTeneHb ¢ palluoHalbHBIM MoKa3aTeneM. CBoiicTBa
' CTENEHU
2.3 MHorouieHsl

2.4 Anrebpandeckas 1po0b

Apudmernueckuii KOpeHb HaTypaibHO# cTeneHu. [leiicTBus ¢ apuMeTHIECKUMU

25 KOPHSIMH HAaTypaIbHOU CTEICHH
3 YpaBHEHUS U HEPAaBEHCTBA

31 Lensle u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUI

3. Lensie u npoOHO-palMoHAIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemienue TekCTOBBIX 3a1a4
4 UwrcoBbIe TIOCTIEIOBATEIIBHOCTH

4.1 [TocnegoBarenbHOCTH, CIOCOOBI 3aJaHUsI TOCIEI0BATETLHOCTEN

4.2 Apudmernueckas u reomeTpudeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB

5 OyHKIMH
@ynk1us, criocoOsl 3a1anus GyHkun. I'paduk pynkunn. O6siacTb onpeneneHus u
MHOeCTBO 3HaueHUH pyHkumu. Hymu ¢pynkuun. [IpoMexxyTki 3HaKOMOCTOSIHCTBA.

>1 [IpoMeXyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopannaTsl Ha IpSIMO#l U TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 I'eomerpus




7.1 I'eomerpuueckue GpUrypsl 1 UX CBOICTBA
1.2 TpeyronsHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BETUIHH
7.6 BexkTopsl Ha TiocKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHosxecTBa
8.5 I'pads




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martematuka. ['eomerpus : 7-9 kiacchl: 6a30BbIii ypoBeHb / AtanacsH JI.C.,
byry3os B.®., Kagomues C.b. u apyrue, AKIMoHEpHOE OOIIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metonuueckue pekoMeHnaanuu. 7-9 kinaccel (k yueonuky Aranacsina JI.C.,

byty3oBa B.®., Kagomiesa C.b. u ap.) (I'mazkos FO.A.)

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bu6mmoreka IJOK
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