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1. HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma mo yueOHOMy mnpeamery «l'eomeTpus» Ha YpOBEHb
OCHOBHOTO  oOmiero  obOpazoBaHusi [yl oOywaromuxcs  7-9-X  KJaccoB
I'OCYJAPCTBEHHOI'O KA3EHHOI'O OBIIEOBPA30OBATEJIBHOI'O
YUPEXJIEHUSA «IIIAXTEPCKAA CAHATOPHAA HIKOJIA-UHTEPHAT Ne 15»
(manee - 'KOY «IIIAXTEPCKASA CHIN Ne 15») pa3zpaboTraHa B COOTBETCTBUU C
TpeOOBaAHUSAMMU:

o ®denepanbHoro 3akoHa ot 29.12.2012 Ne273-®3 «OO6 o0pa3oBaHuu B

Poccutickon @enepanuny;

e [Ilpukaza Munnpocsemenusi Poccun ot 22.03.2021 Nell5 «O6 yTBepxkaeHUU

[lopsinka opraHu3ali U OCYIIECTBICHHUS 0Opa30BaTEIbHON NEATEIHHOCTH IO

OCHOBHBIM  00IIe00pa3oBaTeIbHBIM MpOrpaMMaM —  00pa30BaTEIbHBIM
nporpaMmaM HayajibHOrO OOILEro, OCHOBHOIO OOIIEro M CPEeIHEro OOIIEero
00pa3oBaHUsI;

e [Ipukaza Munnpocsemenust Poccun ot 31.05.2021 Ne287 «O6 yTBepKaeHUU
denepanbHOrO TOCYAapCTBEHHOTO O0pPa30BaTENBHOTO CTaHJIApTa OCHOBHOTO
obmero odpaszopanussy (PI'OC O00);

e [Ipukaza Munnpocsemenuss Poccun ot 18.05.2023 Ne370 «O6 yTBep)aecHUN
benepanbHOI oOpa3oBaTeIbHOH  MPOTPAMMOM OCHOBHOTO obmero
00pa3oBaHUs;

e [Ipukaza Munnpocsemenusi Poccum ot 09.10.2024 Ne704 «O BHeceHuH
M3MEHECHUN B HEKOTOpbIE MpUKa3bl MuHUCTEPCTBA MpocBenieHuss Poccuiickon
Odeneparnuu, Kacaroumecs — (enepalbHbBIX  00pa3oBaTEeNbHBIX  MPOTPaMM
Ha4yaJbHOTO 0011Iero 00pa30BaHus, OCHOBHOTO 00IIIEro 00pa3oBaHUs U CPETHETO
o01ero oOpa3oBaHUs;

e Jlpukaza Munnpocsemenus Poccun ot 18.06.2025 Ned67 «O BHeceHUUn
U3MEHCHHI B HEKOTOpBhIE MpUKa3hl MUHHCTEPCTBa OOpa3OBaHHS W HAYKH
Poccniickoit ®enepaumn u  MuHHcTepcTBa npocBelmeHuss  Poccuiickoi
®denepanuu, kacawonmecs ¢GeaepaibHbIX TOCYJIapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHAAPTOB HAYAJILHOT'O OOIIEr0 U OCHOBHOTO 00IIEro 00pa3oBaHUs»;

o denepanbHOoli pabodeil TporpaMMOM OCHOBHOTO OOIIEro 0Opa30BaHMS
«Maremarukay, B penakiuu « THCTUTYT coepaHus U METOJ0B OOYUYEHUS HM.
B.C. JlemneBa», MockBa 2025 // (YTBepxkaeHa mnpukazoMm MHUHHUCTEPCTBA
npocenienus Poccutickoit denepanuu ot 09.10.2024 Ne 704);

e OcHOBHOM 00pa3oBaTEIbLHOM MPOTPaMMO OCHOBHOTO OOMIEro 0Opa3oBaHUS
I'OCYIAPCTBEHHOI'O KA3EHHOI'O OBHIEOBPA3OBATEJIbBHOI'O
YUPEXJIEHUA «IHAXTEPCKASA CAHATOPHAS HIKOJIA-MUHTEPHAT Ne
15» (c u3MeHeHusIMu U JonojHeHus MU ) Tipuka3 oT 28.08.2025 No 104;

a TaK)Ke OPUEHTHUPOBAHA Ha 11eJIeBbIC TPUOPUTETHI, ChopMyTupoBaHHbBIE B (DenepaibHON
paboueil mporpamMme BOCHUTaHUS JUIsi  OOIIE0Opa30oBaTEIbHBIX  OpraHU3aIuH,
0JI00peHHON perieHueM QeaepaibHOTO y4eOHO-METOJIUUECKOTO OOBbEANMHEHUS IO
obmemy o6pazoBanuto (mpotokost oT 23.06.2022 r. Ne 3/22).
['eomeTpusi Kak OJMH U3 OCHOBHBIX PA3/EJIOB HIKOJIHHOM MAaTeMAaTHKH, UMEIOLIUN
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CBOCH 1IeTbI0 00ECIeUnTh M3yYEeHHUE CBOMCTB U pa3MepoB (UTYp, MX OTHOIICHHA U
B3aMMHOE PAacCIOJIOKEHHE, ONUPAETCAd Ha JOTWYECKYH0, JOKa3aTelIbHYIK JIMHUIO.
[leHHOCTh W3yuYEHHMS TEOMETPUUM HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
3aKJII0YaeTcss B TOM, YTO OOYYarolMWCA YYUTCS MPOBOJIUTH JIOKa3aTelIbHbIE
paccy X JeHUs, CTPOUTh JIOTMUYECKHWE YMO3AKIIOUCHHS, JOKa3blBaTh HCTHUHHBIC
YTBEPKIEHUS U CTPOUTHh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOWCTBAa OT MPU3HAKOB, (OpMyIHpOBaTH OOpaTHBIE
YTBEPKICHUS.

Btopoii 1enbi0 H3ydyeHUST TEOMETPUU SIBISIETCS UCIIOIb30BaHUE €€ Kak
UHCTPYMEHTAa MpPH PEIICHUM KaK MaTeMaTH4YeCKHX, TaK M MPaKTHYECKUX 3ajady,
BCTPEYAIOIINXCS B peabHON *U3HU. OOydaromuics MOJDKEH HAYyYUThCS ONPENCTUTh
reOMETPUYECKYI0 (DUrypy, ommcarb CIOBaMU JaHHBIM 4YepTEX WM PUCYHOK, HAWTH
IUIOLIAAb 3€MEIBHOr0 y4YacTKa, PaccuuTarh HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO
kKabens uinu TpeOdyeMmble pa3Mepbl rapaka s aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENIbHAS JIMHUS B H3y4YeHUM reoMerpuu. lIpm pemenun 3amau
PAKTUYECKOTO XapakTepa OOYydalolIUiCs y4YUTCS CTPOUTH MATEMaTHUYECKUE MOJENU
peabHbIX JKU3HEHHBIX CUTYyallui, TPOBOJIUTH BHIUMCICHUS U OLICHUBATh aJIEKBATHOCTD
NOJIyYEHHOT'0 pe3yjbTaTa.

KpaitHe BaxxHO NOAYEPKUBATH CBSI3M TEOMETPUM C JPYTUMH YUEOHBIMU
npeaIMeTaMH, MOTHBHPOBATH HCIIOJB30BATH OMPENEICHUSI T€OMETPUUYECKUX (GUTyp U
MNOHATUH, JEMOHCTPUPOBATh MPUMEHEHUE MOJYyUYECHHBIX YMEHUN B (U3UKE U TEXHHKE.
OTH CBs3UM HauOosiee SpPKO BUJIHBI B Temax «Bektope», «TpuroHomeTpuueckue
COOTHOMICHHS», «MeToa koopauHa» u « Teopema [Tudaropay.

VYuebnniii kypc «['eoMeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIC Da3feiibl
conepxkanusi: «['eoMmerpudeckue PUrypsl 1 UX CBOMCTBaY, «3MepeHne reoMeTpuIeCcKux
BEIIMYUH», «/lekapTOBBl KOOpPAMHATBI Ha IUIOCKOCTH», «BekTtopey, «/IBrmkeHus
I0CKOCTHY, «IIpeoOpazoBaHus Mog00UN.

Ha uzyuenue yueGHoro Kypca «l'eomerpusi» orBoautcsa 204 gaca: B 7 kinacce — 68
yacoB (2 ydaca B Hezenw), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 68
yacoB (2 yaca B HEJICIIO).



2. COAEPKAHUE YYEBHOI'O IPEIMETA

7 KIIACC

HavanbHble noHATHA reoMeTpun. Touka, npsimasi, OTpE30K, Jiyd. YToJl. Buasl yrios.
BeprukaneHsle M cMexHble yrubl. buccekrpuca yrma. Jlomanas, MHOIOYroOJbHHK.
[TapannenbHOCTh M NEPIEHAUKYIIIPHOCTD MPSMBIX.

CummMmerpuunbie purypel. OCHOBHBIE CBOWCTBa OCeBOW cuMmeTpuu. [Ipumepsl
CUMMETPHH B OKPYKalOIEM MHUDE.

OCHOBHBIE ITOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JUHEHKH. TpeyronsHuk. Beicora,
MeaunaHa, OUCCEKTpUca, UX CBOMCTBA.

PaBHOOEpeHHBIN 1 PABHOCTOPOHHUI TpEYroibHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M NpU3HAKK paBHOOEIPEHHOTO TpeyrosbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpPHU3HAKA NAPAUIENBbHBIX NpsAMbIX. CyMMa YIJIOB TPEYTroOJIbHHKA.
Bnenrnue yriel TpeyronbHuKa.

[IpsamoyrosnbHblid  TpeyroiapbHUK.  CBOMCTBO  MEOWAHbl  NPSIMOYTOJIBHOTO
TPEYTrOJbHUKA, NPOBEAEHHOW K rumnoreHyse. Ilpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBII TPEyTrOabHUK € yTiIoM B 30°.

HepaBencTBa B reoMerpun: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM yTIJie U OOJIbIIEH CTOPOHE TpeyTonbHUKa. [lepreHanKysp
Y HAaKJIOHHAs.

I'eomeTpuueckoe MecTo To4eK. buccekrpuca yriia u CepeIMHHbIA NEPIECHIUKYIIAP
K OTPE3Ky KaK F€OMETPUUECKUE MECTA TOYEK.

OKpy»XHOCTb U KpyT, XOpAa U AHAMETpP, UX CBOWCTBA. B3anMHOE pacnonokeHue
OKpyKHOCTM M npsMor. KacarenpHass M ceKymas K OKpYKHOCTH. OKpY>KHOCTB,
BIIMCaHHAas B yroJl. BnucanHas U onucaHHasi OKPY>KHOCTH TPEyTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. Ilapamienorpamm, €ro Inpu3Haku M CBOWCTBA. YacTHbIe
CJIy4au napajuiesorpaMmmMoB (TPsIMOYTOJIBHUK, POMO, KBAJpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tparnenus, €€ CBOUCTBA U MpU3HaKu. [IpsMoyronapHas Tpamnemus.

Meron ynBoenuss Menuansl. LlenTpanbHas cummerpus. Teopema Daneca u teopema
0 MPONOPUUOHAIBHBIX OTPE3KaX.

CpenHue MMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp macc TpeyrojapHuKa.

[TogoGue TpeyronbHuKOB, Kodhdumuent mnomodus. I[lpusnaku momoOus
TpeyroJibHUKOB. [IpuMeHeHune mogo0ust mpy pelieHny MPakTUYeCKUX 3a/1ay.

CpoiictBa momaned reomerpuueckux ¢uryp. Dopmynsl Ui IUIOLIAAA
TPEyrojbHHUKA, MapajienorpamMmma, pombOa u Tpanenuu. OTHOIIEHHE TUIOIIACH
o1I00HBIX GUTYP.

Bpruncnenue nmomanerd TPEYroapHUKOB M MHOTOYTOJIBHMKOB Ha KJIETYaTOU
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Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembl Iludaropa mnpu pemreHuu
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yriia NPsSMOYTOJIbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpuroHomerpuyeckue (HyHKIUU YIJIOB B
30, 45 u 60°.

BrnucanHble ¥ LEHTpalbHBIE YIJIBI, YTOJ MEXKIY KacaTeIbHOW M XOpPHOM. YTIIbI
MEXK1y XOpJaMH 1 CEKYIIMMU. BricaHHbIE M ONMCAaHHBIE YETHIPEXYTOJIbHUKH. B3anmHoe
pacmoyio)keHue IBYX OKpykHocTed. Kacanme oxpykHocTeil. OOmue KacaTelnbHBIC K
JIBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAeCTBO. DOPMYJIbI IPUBEAECHUS.

Pewienne TpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CUHYCOB. Pelmienue
NPAaKTUYECKUX 33]1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [1ogo6re COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 NpoOU3BEACHUN OTPE3KOB XOPJ, TEOPEMbI O MPOU3BEACHHH OTPE3KOB
CEKYILUX, TeOpeMa O KBaJipaTe KacaTeIbHOM.

Bexrop, nnuHa (MOysb) BEKTOPA, COHAINPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIuu
HaJl BEKTOpaMu. Pa3liokeHHe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater Bektopa. CkansipHo€ TMPOU3BEACHUE BEKTOPOB, MPUMEHEHUE IS
HAXO0XJICHUS JJIMH U YTJIOB.

JlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUSA MPSAMOU U OKPYKHOCTH B
KOOpJAWHATaX, NEepeceYeHrue OKPYKHOCTeH M TMpsAMbIX. MeTOoJ KOOpAMHAT U €ro
PUMEHEHHE.

[IpaBunbHbIE MHOrOYroJIbHUKHU. [linHa OKpykHOCTH. ['pagycHas W paguaHHas
Mepa yriia, BBIYMCIEHUE JUIMH AYT OKpy>kHOCTel. [nomane kpyra, cekropa, CEerMmeHTa.

JIBUKEHUsT TUIOCKOCTH W BHYTpEHHHUE cUMMeTpur ¢uryp (3seMeHTapHbIe
npeactasienus). [Tapannensusiit nepenoc. [loBopor.



3. INTAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MIPOrpaMMbl yueOHOro Kypcea «['eomerpus»
XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBIEHWEM HMHTEpeca K IPOIUIOMY M HACTOSIIEMY POCCHMCKONW MaTEMAaTHKH,
LICHHOCTHBIM OTHOILIEHHWEM K JOCTHKCHHUAM POCCUMCKMX MAaT€MAaTUKOB U POCCUMCKOU
MaTEeMaTU4YECKON IIKOJBbI, K WCIIOJIb30BAHUIO ATUX JIOCTHKEHHU B IPYTrUX HAyKax H
IPUKJIAJAHBIX cepax;

2) rpaKIaHCKoOe M TyXOBHO-HPABCTBCHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 0053aHHOCTEN IpayKIaHUHA U PEAIM3alliy €ro Mpas,
OPEICTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (YHKIMOHUPOBAHMS Pa3IUUHbIX
CTPYKTYD, SIBJICHH, POIEAYyp IPakIaHCKOr0 00IIecTBa (Hanpumep, BEIOOPHI, OTPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKUX MpOOJEeM, CBS3aHHBIX C MNPAKTUYECKUM
IPUMEHEHUEM JOCTMIKEHHM HAyKH, OCO3HAaHUEM BAXHOCTU MOPAJIBHO-ITUYECKUX
IIPUHLAIIOB B AE€SATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM HA AKTUBHOE Yy4YacTUE€ B pELICHUH NPAKTUYECKUX 3a]ay
MAaT€MaTU4YEeCKOM  HAIIPAaBIEHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTEMATHYECKOIO
o0pa3oBaHMsI Ha NPOTSHKEHWHM BCEM JKM3HU JUIsl YCIEMHONM NpOoQecCHOHATBHON
JESTeIbHOCTY UM Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM W
OCTPOCHUEM HHJIMBUAYATIbHON TpPAaeKTOpPUU OOpa30BaHUs M KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEMH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K  OMOLIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIeHUH, YMEHHIO BHUAETbH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MMO3HAHMSL:

OpHMEHTALMEN B IESITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX ITPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPUPOJABI M OOIIECTBa,
NOHMMaHUEM MaTeMaTHYeCKON HayKu Kak c(epbl YeIOBEYECKOU AeATeIbHOCTH, ITAOB
€€ pa3BUTUS M 3HAYUMOCTH JUIsl PA3BUTHS IMBWIM3ALWUH, OBJAINECHUEM S3bIKOM
MaTeMaTUKM W MaTEeMAaTU4YEeCKOM KyJIbTypOM KaK CpEACTBOM IIO3HAHMS MHDA,
OBJIaJICHUEM IIPOCTEUIINMH HABBIKAMH HCCIEN0BATEIBCKON NESTENBHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHUPOBAHHE KYJBTYPbl 310POBbSl H
IMOIMOHATBHOIO 0JIaronoJayYms:

TOTOBHOCTBIO IPUMEHATh MATEMATUUECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUSI 3JI0POBOr0 00pasa >KM3HHU (310POBOE NMUTaHUE, COATAHCUPOBAHHBIM PEXUM
3aHATUHN U OTABIXA, peryJsipHas pu3ndeckas akTUBHOCTH ), CPOPMUPOBAHHOCTHIO HABBIKA

pednexkcun, TpPU3HAHUEM CBOErO IpaBa Ha OMMOKY M TaKOro >K€ IpaBa JAPYroro
7



YEJI0BEKA;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTaUMell Ha NPUMEHEHHE MATEMaTUYECKUX 3HAHUW JUIsl pElleHHUs 3a7ad B
00JIaCTH COXPAHHOCTU OKPYXAIOLEH Cpelbl, MIaHUPOBAHMS MOCTYNKOB M OLEHKH UX
BO3MOJKHBIX TOCJIEICTBUN ISl OKpPYXAaroIlel Cpeabl, OCO3HaHHEM TIJI00aIbHOIro
XapakTepa 3KOJOTHYEeCKUX Ipo0ieM U MyTel X peleHus;

8) aganTanus K M3MEHAOIUMCS YCJIOBUAM COLMAJIBHON U NIPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIIOBUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIBHOCTb, B TOM YHCIIE yMEHHE
YUUTBCS Y OPYTHX JIOJeH, mpuodpeTaTb B COBMECTHOW NE€ATEIbHOCTH HOBBIE 3HAHMUS,
HAaBBIKU U KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEOOXOMMOCTBIO B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4HcCiie (HOPMYIHPOBAThH
UJeH, MOHATHUS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh Ne(UIUTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBIE PEILICHUS
U 1eUCcTBUS, GOPMYIUPOBATH U OLIEHUBATH PUCKU U MTOCIEICTBUS, OPMUPOBATH OIIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE [eiiCTBUSA
Ba3oBble Jijornyeckue geiicTBHA:

e BBUBJISATH M XapaKTE€pPU30BATH CYIIECTBEHHBIC IPU3HAKK MATEMATHUYECKHUX
OOBEKTOB, TIOHATUH, OTHONICHWA MEXIy TMOHATUAMH, (HOPMYyIUPOBATH
ONPENEIICHUS MOHSATHUH, YCTaHaBJIUBATH CYIIECTBEHHBIN MIPU3HAK
KiIaccuuKanuy, OCHOBaHUS [UJIsi OO0OOIIEHUS U CpaBHEHUS, KpUTEPUU
IIPOBOJAMMOIO aHAJIN3A;

e BOCIPUHUMATb, bopMyaMpoBaTh 17} npeoOpa3oBbIBaTh CYKJICHUS:
YTBEPUTENbHbBIC U OTPUIATEIbHBIE, AMHUYHBIC, YACTHBIEC U OOIIUE, YCIOBHBIC;

e BBIBJIATH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHS B
(dakrax, NaHHbIX, HAOJIOJCHUSIX M YTBEPKICHHUAX, MpesiaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U IIPOTUBOPEYU;

e J€NaTh BBIBOAbI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUYECHUH 110 aHAJIOTUH,

e pasz0upaTh [OKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHHUH (TIpsIMbIE U OT
OPOTUBHOIO), TMPOBOAUTH CAMOCTOSITEIbHO HECJIOKHBIE — JI0Ka3aTeIbCTBA
MaTeMaTH4eCKuX (DaKTOB, BHICTpAUBATh aApTryMEHTAIINIO, TPUBOAUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATh CIIOCOO pelIeHus y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh Haubojee MNOAXOIAIUNH C YY4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble ucciienoBarejbLCcKue JeHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KAaK HCCJIENOBATENbCKUII HWHCTPYMEHT TO3HAHUA,
dbopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  OPOTUBOpEYHE, MIpoOIeMy,
CaMOCTOSITEJIbHO YCTaHABIUBATH MCKOMOE U JaHHOE, (OpMHUpPOBATH THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHI0, MHEHUE;

MPOBOAUTh IO  CAMOCTOSITEIBHO  COCTaBJIICHHOMY IUIAHY  HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIEIOBAHUE [0 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIAY COOOi;
CaMOCTOSITENIbHO (pOPMYJIUPOBATh OOOOIIEHUSI U BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO  HAOIOJICHUS, WCCIEIOBAaHUs, OIEHUBATH JIOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yIbTaTOB, BEIBOJOB U 000O0IIECHHUIA;

OPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIpollecca, a TaKXKe BbIIBUTATh
MIPEOJIOKEHUSI O €70 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmei:

BBISIBJISITH ~ HEAOCTATOYHOCTh M M30BITOYHOCTH MH(pOpMAaLUHU, JaHHBIX,
HEOOXOUMBIX JUUISl pELIEHMS 3a/1a4U;

BBIOMpPATh,  aAHAJIM3UPOBATh, CHUCTEMATH3UPOBaTh WM  HUHTEPIPETHUPOBATH
MH(}OpMAIUIO Pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

BbIOMpaTh (HOpMy HpPEICTaBICHUS MHPOPMAIMN U WILTIOCTPUPOBATH PEIIacMbIe
3aJjauM CXeMaMH, JuarpaMmmamu, HHOM rpadukoil 1 uX KOMOUMHAIUSIMU;
OLIEHUBATh HAAEKHOCTh MHPOPMALIMK 110 KPUTEPUSAM, IPEUIOKEHHBIM YUUTEIIEM
WM CPOPMYITHUPOBAHHBIM CaAMOCTOSATENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC y‘leﬁﬂl)le I[eﬁCTBHH:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKJICHHS B COOTBETCTBUU C YCJIOBHUSIMU U
1EeasIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U NMHUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHMS 1O XOJy PEIICHUS 3a/1ayH,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YNIbTAT;

B X0/A€ OOCYXIEHHS 3a/aBaTb BOMPOCHI MO CYIIECTBY OOCYXAA€MOW TEMBI,
mpoOJIeMBbl, pelIaeMoil 3a/layu, BBICKA3bIBaTh WJEW, HAIlCJICHHBIE Ha IOUCK
pEIeHUs, COMOCTaBISTh CBOU CYXJACHUS C CYXICHUSMHU JPYTUX YYaCTHHKOB
auanora, OOHapYKUBAaTh Pa3IMUMe U CXOJCTBO IMO3HIINHI, B KOPPEKTHOU (dopme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3YJBTATHl PEIICHUS 3aJadd, SKCIEPUMEHTa, WCCIIECIOBaHUSA,
MPOEKTa, CaAaMOCTOATEIHLHO BHIOMPATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
Npe3eHTallni U 0COOCHHOCTEH ayIMTOPHH;

MOHUMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAITBHOU
pabOTHI IPU PENICHUH YYCOHBIX MAaTEMATUICCKUX 3a71aY;

MpPUHUMATh IIeJIb COBMECTHOW JI€ATENbHOCTH, IJITAHUPOBATh OPTraHU3AIUIO
COBMECTHOM paboThl, pacrpeaeniarTh BUAbl paboT, TOTOBApUBATHCS, O0OCYKIATh
IpOIECC U Pe3ybTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIIOJICH;



e yYacTBOBaTh B TPyHmHoBBIX (popmax paboTwl (0OCYyXIeHUs, OOMEH MHEHUSIMH,
MO3TOBbIE INTYpMbl W JIPyTU€), BBINIOJHATH CBOK YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JICUCTBHUS C JIPYTMMH Yje€HAMH KOMAaHJbBI, OICHUBATH
KaueCcTBO CBOETO BKJIaJa B OOITUH MPOIYKT MO KPUTEPHIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIE YHUBepPCaJbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

e CaMOCTOSITEIBHO COCTaBJISITh IUIAH, aJITOPUTM PEIICHUs 3a/aud (WK ero 4acTh),
BBEIOMPATH CMOCO0 pEemIeHUs ¢ YYETOM HMEIOMIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEHM, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTBHI PEIIECHUU C
y4ETOM HOBOUM MH(OpPMAIIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIA HHTEJJICKT:

e BJAACTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJSL Mpolecca U pe3ysbTaTa
pELICHUsI MATEMATUYECKOM 3a/1a4H;

e IIPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb NpPHU PELICHUM 3aJ]1a4H,
BHOCUTh KOPPEKTHUBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB,
HalJICHHBIX OIHMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHMBAaTh COOTBETCTBUE pPE3YyJIbTaTa JIEATEIBHOCTH IOCTABIICHHOM WEIU U
YCIOBHSIM, OOBSICHATH TPUYMHBI JOCTIDKEHUS WM HEIOCTHKEHUS IIeJIH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATBI

K koHiy oOydeHnus B 7 kiaacce o0yqarouuidcs MOJYUYUT CIICIYIOIMINE TPEAMETHBIS
pe3yabTaThI:

Pacno3naBaTh M3y4yeHHBIE TC€OMETPHYECKHUE (PUTYPBI, ONMPEACHATh WX B3aMMHOE
pacIiooKeHHe, H300paxkaTh TIeoOMeTpUYecKHe (UTYphI, BBIMOJHITH YEPTEXKH IO
YCIIOBUIO 3a1auu. M3MepsTh JIMHEWHBIE W YTIJIOBBIE BEJIMYMHBL. Pemars 3amaum Ha
BBIUMCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyI0 OLEHKY JMHEWHBIX U YTJIOBBIX BEJIWYMH MPEJAMETOB B peajbHOU
KU3HHU, Pa3MEpOB IPUPOJHBIX OOBEKTOB. Paszmnuarh pa3Mepbl 3THX OOBEKTOB IIO
MOPSAIKY BEJIUYHUHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a7a4aM.

[Tonp30BaThCA MpU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh ITPU3HAKU U
CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOIUTE JOTMYECKHE PACCYKAECHHUS C HCIOJIb30BAaHUEM TI€OMETPUYECKUX
TEOpPEM.

[Tonb30BaTbCs  NpPU3HAKAMUA  PABEHCTBA  MNPSIMOYTOJbHBIX  TPEYTOJBHUKOB,
CBOMCTBOM MEIWAaHbI, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIbBHOTO TPEYrOJIbHUKA, B
pEIICHUN TEOMETPUYECKUX 3a/1a4.
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Onpenensats napajuiebHOCTh MPSIMBIX C MOMOUIbIO YIJIOB, KOTOpbIE 00pa3yer C
HUMHU ceKymas. Onpeneniars NapajuleIbHOCTh IPSMBIX C IIOMOIIBIO PaBEHCTBA
PacCTOSIHUAN OT TOYEK OAHOM IIPSMOU 0 TOUYEK APYTOU IPSIMOM.

Pewate 3a1aumn Ha kieT4yaTol Oymare.

[IpoBOANTH BBIYMCIICHUSI U HAXOAUTHh YMCIIOBbIC M OyKBEHHBIC 3HAUYCHUS YIJIOB B
FeOMETPUYECKUX 3aJa4yaxX C HCIOJIb30BAHUEM CYMMbI YIJIOB TpPEYrOJIBHUKOB U
MHOTOYTI'OJIbHUKOB, ~CBOMCTB YIVIOB, OOpa30BaHHBIX IIpU IEPECEUEHUH JIBYX
IapaJljIeIbHbIX IPSAMBIX CEKYIIeH. Pemars npakTuiyeckue 3a1a4n Ha HaX0XKJICHHUE YIJI0B.

Binanerp TNOHATMEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACITH
OMCCEKTPUCY YIJIa U CePEAUHHBIN MEPIEHINKYJIISP K OTPE3KY Kak TeOMETPUUYECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACICHUS OKPYXKHOCTM M Kpyra, XOpIAbl U Jauamerpa
OKPYXKHOCTH, IIOJIb30BaTbCA UX CBOWCTBAMU. YMETh IIPUMEHATH OTU CBOWCTBA IIpU
pelLlIeHny 3a1ay.

Biagerp mnoHATHEM ONMCAaHHOW OKOJIO TPEYrOJBbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ wneHTp. llomp3oBaThcs (QakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEyroJIbHUKA [EPECEKalOTCsd B OJHOM TOYKE, M O TOM, YTO CEPEIAUHHBIE
NEPIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCA B OJTHOU TOUKE.

Brnanerp moHATHEM KacaTeIbHOW K OKPYXKHOCTH, IIOJIB30BaThCA TEOPEMOM O
NIEPIEHANKYJIAPHOCTH KacaTeJIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHMUs.

ITonp30BaTbCAd MPOCTEHIIUMHU I€OMETPUYECKUMU HEPABEHCTBAMHU, IIOHUMATh HX
IIPAKTUYECKUN CMBICIL.

IIpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHUS C IOMOULIBIO LUPKYJIS M
JIMHEUKHU.

K xonity o0ydenus B 8 kiacce o0yyaroluiics HOMYUUT CIEAYIOUINE MPEIMETHBIC
pe3yJIbTaThI:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10J1b30BaThCS
UX CBOMCTBAMHU IIPU PEIIEHUN T€OMETPUUECKUX 3a/1a4.

IIpuMeHsATh CBOMCTBA TOUKHM NIEPECEUECHUSI MEANAH TPEYroJIbHUKA (LIEHTpa Macc) B
pelLIeHnH 3a1a4.

Bnagers noHATHEM cpeaHEd JIMHUUA TPEYTOJbHUKA U TpanelUH, NPUMEHATb UX
CBOWCTBA IIpU pELICHUU reomeTpuueckux 3anad. [lonb3zoBaTbes Teopemont daieca u
TEOPEMOM O MPOIOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS PEIICHUS PAKTUYECKUX
3a7ay.

[IpyuMeHsTh NpPU3HAKU TOAOOMS TPEYrOJIbHUKOB B PEHIEHMH TIE€OMETPUUYECKHUX
3a/1au.

[Tonb3oBatbess  Teopemoin  Iludaropa s pemieHuss TEOMETPUUYECKUX U
npakTudeckux 3anad. CTpOUTh MaTEMaTHYECKYH) MOJEIb B NPAKTUYECKUX 3aJayax,
CaMOCTOSITEIIBHO J€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIUHBL.

Biianers NOHATUAMHU CHHYCA, KOCUHYCA U TAHI€HCA OCTPOTO yIJia IPAMOYT'OJIbBHOTO
TpeyroyibHUKa. I1071630BaThCs DTUMU MOHATUAMU JUIS PELLICHUS IIPAKTUYECKUX 3aay.
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Boruncnsate  (pa3nuyHbIMU - CIIOCOOAMM) IUIOWIAAbL TPEYTOJIbHUKA M IUIOIIAIU
MHOTOYTOJIbHBIX (UTYp (IOJIB3YSCh, I'ZI€ HEOOXOAMMO, KalubKyssTopoM). IIpumensars
IIOJIy4YEHHbIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Bnaners moHATHAMYU BIMCAHHOIO U LEHTPAJIBHOTO YIJIa, UCIIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yriaxX MEXIy XOpJaMH (CEKYIIMMH) U yrie MEeXIy KacaTeJlbHOH U
XOpJIOH IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

Biianerp 1NOHATHEM ONMCAaHHOIO YETBIPEXYTOJbHUKA, IIPUMEHATH CBOWCTBA
OIIMCAHHOTI'O YETBIPEXYTOJIbHUKA IIPY PELLICHUU 3aay.

IIprMeHATh NOyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJIEIIN
JUIL 3aJad  peajbHOM JKU3HM U IPOBOAUTH COOTBETCTBYIOLIME BBIYUCIEHUS C
OpUMEHEHHeM Toao0us W  TPUTOHOMETpUU  (MOJB3YSCh, TA€ HEOOXOAUMO,
KaJIbKYyJIATOPOM).

K xoH1y 00ydeHus B 9 Kiacce oOydaroluics NOMYYUT CIEAYIOUINE IPEIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUUECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3iMyHbIE JIEMEHTHl HPSIMOYTOJIBHOIO TPEYTOJIbHUKA («PEIIEHUE MPSMOYIOJIbHBIX
TPEYroJbHUKOBY). HaxoauTe (C MOMONIbIO KalbKyJsATOpa) MJIWHBI M YIJIB IS
HETaOJIMYHBIX 3HAUCHU.

[Tonb30BaTbes GopMynaMu NPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECCTBOM  JUIl  HAXOXACHUSA COOTHOLICHUM MEXKIY TPUIOHOMETPUYECKUMMU
BEIIMYUHAMU.

Hcnonb30BaTh TEOpPEMBI CHHYCOB M KOCHUHYCOB JUIS HAxXOXIACHUS pPa3IMYHBIX
3JIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOJIbHUKOBY), IPUMEHATh UX IPHU PELIECHUU
reOMETPUYECKUX 3a1ay.

Bnagers moHsATHSIMH TpeoOpa3oBaHUsA MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Quryp. [lonb3oBaTbes cBoWcTBaMU MOAOOUS MPOU3BOJIBHBIX (DUTYP, YMETH
BBIUMCIIATD JJIMHBI U HAXOAUTD YTl y TOJOOHBIX puryp. IIpuMeHsTs cBOMCTBA O100MS
B MPaKTUYECKUX 3aJadax. YMETh MPHUBOJUTH MpPHUMEpPHl MOJOOHBIX (uryp B
OKpY>KarolleM MUpe.

ITonp30BaTbCAd TEOpEMaMHM O IPOU3BEICHUHU OTPE3KOB XOpH, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCAd BEKTOpAMU, TOHUMATh UX T€OMETPUUYECKUNA U (PU3UUECKUN CMBICT,
OPUMEHATh HMX B PEIICHHH TeOMeTpUuuYecKkux u (usmueckux 3anay. llpumensarts
CKaJISIpHOE NIPOU3BEICHUE BEKTOPOB UL HAXO0XKIACHUS JJIMH U YIJIOB.

ITonp30BaTbCAd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PEILICHUU
reOMETPUYECKUX U IPAKTUYECKUX 3a/1a4.

Bianers moHATHAMY NPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI
IyTU OKPYKHOCTH M PaJUaHHOW MEPBI yIVIA, YMETh BBIYMCIATH IUIOIIAAb KPyTrda U €ro
yacTed. [IpuMeHATh 101y4YeHHbIE YMEHMS B IIPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (M1 LIEHTPBI) CUMMETPUU PUTYD, IPUMEHSATh IBUKEHUS IIJIOCKOCTU
B IIPOCTENIINX CIy4Yasx.
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IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA IPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJIEIN
IUIA  3aJad peaJlbHOM JKM3HM U MPOBOJUTH COOTBETCTBYIOLIUE BBIYMCICHUS C
IpPUMEHEHUEM OO0 U TPUTOHOMETPUUECKUX (DYHKIMH (MOJIB3YACh, Ie HE00OX0IUMO,
KaJIbKYJISITOPOM).
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4. TEMATHYECKOE IINIAHUPOBAHUE

7 KUIIACC

5

HaumeHoBaHue pa3ieioB U TeM
NPorpamMmslI

Ne i/m

[Ipocreiinme reomeTpuueckue GUrypsl u
UX CBOMCTBA. lI3MepeHne reomeTpudecKux
BEJIMYNH

TpeyroabHUKN

[TapamiensHble IpsIMBIE, CyMMa yTJI0B
TPEYroJIbHUKA

Oxpy>XHOCTb U KpyT. [ eomeTpruueckue
MIOCTPOCHHUSI

[ToBTOpeHmE, 0000IIEHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBOo 4acoB

Bcero

14

22

14

14

68

14

KonTpoJibHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcsl

bubnunoreka [IOK
https://m.edsoo.ru/7f415e2¢

bubmorexa [JOK
https://m.edsoo.ru/7f415e2¢

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2¢

bubnunoreka [IOK
https://m.edsoo.ru/7f415e2¢

bubnunoreka [IOK
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

6

Ne i/m

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMsl

YeThIpEXYyroIbHUKU

Teopema daneca u TeopeMa o
MPOMOPIMOHANBHBIX OTPE3KaX, MOJ00HBIE
TPEYroJbHUKU

[Tnmomane. Haxoxaenne momanen
TPEYTOJbHUKOB M MHOTOYTOJIHBIX (DUTYD.
[Tnomanu nonobHbIX puryp

Teopema I1udaropa u Hauana
TPUTOHOMETPUHU

VYrael B OKpy>XHOCTH. BriucanHble u
OIMCAHHBIE YETBIPEXYTOJIbHUKH.
KacarenbHble K okpyxkHOCTH. Kacanue
OKPYHOCTEH

[ToBTOpeHUe, 0000IICHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuyecTBO 4acoB

Bcero

12

15

14

10

13

68

15

KonTpoibHbIe
padoThbI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(uudgposrbIe)
oOpa3oBaTe/ibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/7f417¢18

but6mmoreka [IOK
https://m.edsoo.ru/7f417¢18

bu6moreka [JOK
https://m.edsoo.ru/7f417¢18

but6moreka [IOK
https://m.edsoo.ru/7f417¢18

bu6moreka [JOK
https://m.edsoo.ru/7f417¢18

bubmorexa [JOK
https://m.edsoo.ru/7f417¢18



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

Ne i/m

HanmeHoBaHMe pa3/ie/ioB U TeM
MPOrpamMMBbl

Tpuronomerpus. TeopemMbl KOCUHYCOB U
CHUHYCOB. Penienue TpeyrojapHUKOB

[TpeobpaszoBanue momodbus. Merpudeckue
COOTHOIICHUS B OKPYKHOCTH

Bexropsl

JlexapToBbI KOOPAUHATHI HA TUIOCKOCTH

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTHA
OKPYXHOCTH U IJIOIIaAb Kpyra.
Brraucienune miomanaen

JIBM>KEHUS TIIOCKOCTH

[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS
3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuyecTBO 4acoB

Bcero

16

10

12

68

16

KonTpoJsbHble
padoThl

IIpakTH4eckue
padoThbI

DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c¢



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
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5. MIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KIIACC

Kon
NpoBepPseMoOro
pe3yJbTaTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

IIpoBepsiemble mpeAMeTHBbIE pPe3yabTaThl 0CBOCHUS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHMs

I'eomeTrpus

Pacno3naBaTe W3ydeHHBIE T'eOMETpUYECKHE (UTYpBI, OINpeneniaTh HX
B3aMMHOE  PACTOJIOKCHHE, M300pakaTh TreoOMETpHYecKue (Urypsl,
BBITIOJIHATH YCPTCIKU IO YCIOBUIO 3aa4YU. I/I3Mep$ITB JIMHEUHEIE U YIJIOBBIC
BEJIMYMHBI. PemaTh 3a7a4il Ha BBIYHCICHHE JUIMH OTPE3KOB W BEIWYHH
yIJIOB

Henatb rpyOyio OIIEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYMH NPEIMETOB B
peanbHOM >KM3HH, pa3MepoB MPHUPOAHBIX 0O0BEKTOB. Paznuuarh pazmepsl
9TUX 00BEKTOB M0 MOPSAIKY BETHUUHBI

CTpOI/ITB YCPTCIKU K TCOMETPUICCKUM 3aJad4aM

[lonb30BaTbCsd MpPHU3HAKAMU DPABEHCTBA TPEYTOJIBHUKOB, MCIIOJIb30BaTh
IpU3HAKU U CBOWCTBAa PaBHOOEAPEHHBIX TPEYTrOJILHUKOB IPH PELICHUU
3a1a4

[TpoBOIUTH JIOTHYECKHE PACCYKICHHUS C UCIIOIB30BAHUEM T'€OMETPHUECKUX
TeopeM

[Tonb30BaTbesl MpU3HAKAMHU PABEHCTBA MPSMOYTOJBHBIX TPEYIOJbHUKOB,
CBOMCTBOM MeJHUaHbl, NPOBEACHHON K THIIOTCHY3€ MPSAMOYIOJIbHOTO
TPEYroJbHUKA, B PELIEHMH F€OMETPUUECKHX 3a]a4

OnpenensTh MNapasieIbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpHIE
obpazyer ¢ HuUMH cekymas. OmnpenensiTe MapauieTbHOCTh MPSMBIX C
MOMOIIIbI0 PaBEHCTBA PACCTOSHUI OT TOYEK OJHOW MPSMOM 10O TOYEK
JIpYyrou npsamMou

Pemats 3agaun Ha KJIeTUaTOM 6yMare

HpOBO[[I/ITI) BBIYHMCJICHHUA M HaXOJWUTh YUCJIOBBIC U 6YKBGHHI)IG 3HA4YCHUA
YIJIOB B TCOMCTPUYCCKHUX 3aJa4aX C HUCIOJb30BAHUEM CYMMBbI YIJIOB
TPEYTOJbHUKOB U MHOTOYT'OJIbHUKOB, CBOICTB YTJ0B, O6paBOBaHHBIX npu
NnepeceucHnn ABYX napaJjijiCJIbHbIX MPAMBIX CCKYHJCP’I. Pemarsn
MPAKTUYCCKUC 3a1a41 Ha HAXOKACHUEC YTIJIOB

Brnaners nmoHSATHEM TeOMETPUYECKOTO MECTa TOUEK. YMETh OINpeNeisaTh
OMCCEeKTpUCY YyIJIa W CEpPEeIUHHBIA MEepPHeHIUKYISp K OTPe3Ky Kak
reOMETPUUECKUE MECTA TOUEK

DopmMyIUpOBaTh ONMPENEIEHUS OKPY>KHOCTH U KPYyra, XOpAbl U JUaMeTpa
OKPY’KHOCTH, IIOJIb30BaTbCA MX CBOWCTBAMHU. YMETh IPUMEHSATH 3TH
CBOICTBA IIpU PELIECHUH 3a]1a4

BnaaeTe noHATHEM ONKMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxonuTh e€ 1eHTp. Ilomp3oBaThes (akTamMu O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYroJIbHUKA IIEPECEKalOTCsl B OJHOM TOYKEe, U O TOM, YTO
CEpEIMHHBIC NTEPIICHINKYISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B
OJHOU TOYKE
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6.13

6.14

6.15

8 KUIACC

Kon
MpoBePsSieMOro
pe3yJbTaTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

9 KUIIACC

Kon
NpoBePsSieMOro

Bianets noHsATHEM KacaTelbHOW K OKPY>KHOCTH, MOJIB30BaThCS TEOPEMOM
0 MEPHEeHAUKYJIIPHOCTH KacaTelIbHOW U pajuyca, IPOBEIEHHOIO K TOUKE
KacaHus

ITonmp30BaThCH HpOCTGfIHIHMH reoMETpUICCKUMU HCpPaBCHCTBAMH,
MOHUMATD UX MPAKTUYECKUI CMBICIT

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE MIOCTPOCHUS C TOMOILBIO LIUPKYJISt
U JIMHEUKU

IIpoBepsiemble NpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus

I'eometpus

Pacno3naBate OCHOBHBIC BU/bI LIeT]’::IpéX}/FOIH:HI/IKOB, Hnx OSJICMCHTHI,
IIOJIL30BATHCS X CBOHMCTBAMH IMpU pCHICHUH IT'COMETPUUICCKHUX 3aayd

[IpumeHATH CBOIMCTBA TOUKM NEPECEUEHUs MEANAH TPEYToJIbHUKA (LIEHTpa
Macc) B PEIICHUH 3a7a4

Brnanets noHaTHEM cpeHEeH JIMHUN TPEYTOJIbHUKA U TPareluu, IPUMEHSTh
UX CBOMCTBAa IIpU pEUICHUU TIeoMeTpuyeckux 3aznad. Ilomb3oBarbes
teopeMori dayleca u TeopeMOW O MNPOMOPIMOHAIBHBIX OTpE3Kax,
MNPUMCHATDb UX AJIA pCIICHUSA ITPAKTHYCCKUX 3a1a4

[lpumensTh  mpU3HAKW  TOJOOMS  TPEYrOJBHMKOB B pEIICHUH
reOMETPUYECKHUX 3a1a4

[Tonws3oBatbest Teopemoit [ludaropa mist pemeHuss T€OMETPUUYECKUX U
npakTU4YecKux 3aaad. CTpOUTh MAaTEMaTUUYECKYIO MOJENb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JIeNNaTh YepTEX U HAXOAUTh COOTBETCTBYIOIIHE
JUTMHBI

BJ'IaI[eTB NOHATUAMU CHHYCA, KOCHMHYCA W TaHI'CHCA OCTpOro Yyria
MMpAMOYTOJIBHOI'O TPCYrOJIbHHKA. Ilonp30BaThbCA ATHMHM HOHSITHSIMH JJIsL
pEeUICHUA MPAKTHUYCCKUX 3a1a4

Borancnsats (pa3nuyHbIMU CIIOCOOAMU) TUIOIIAIb TPEYTOJIbHUKA U MJIOIIAAH
MHOTOYTONBHBIX (PUTYp (TOJIB3YSCH, T/I€ HEOOXOAUMO, KAIBKYISATOPOM).
[IpuMeHATh MOoTy4YEHHbIE YMEHHS B IPAKTUYECKUX 3a1a4ax

Brnanets MOHATHSMH BIMCAHHOTO W LEHTPAJIBHOTO YIJa, HCIIOJIb30BAThH
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIax MEXIy XOpJaMu (CEKyILUMHU) U yTrie
MEK1y KacaTeJIbHOW U XOPIOH MPH PELICHUH T€OMETPUIECKUX 33/1a4
Branets moHATHEM ONMMCAHHOTO YETHIPEXYTONbHUKA, IPUMEHATH CBOWCTBA
OIIMCAaHHOT'O YETBIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4

[IpuMeHATH MOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTH4eCKue
MOJIENIA I 3a/a4d PEaTbHON KM3HH M TPOBOAHMTH COOTBETCTBYIOIIHE
BBIYHCIICHUS C IPUMEHEHUEM TOO0MSI M TPUTOHOMETPHH (TIONIB3YSICh, Te
HE00X0IUMO, KaJIbKYJISITOPOM)

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
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pe3yJabTara
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

I'eomerpus

3HaTh TPUTOHOMETPHUYECKHE (YHKLIUU OCTPHIX YIJIOB, HaXOIUTh C HUX
IIOMOLIBI0  PA3JIMYHBIE OJIEMEHTHl INPSAMOYIOJBHOTO  TPEYTOJbHUKA
(«pelieHre MPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxomuTh (C mMOMOIIBIO
KaJbKYJISATOPA) AJIMHBI U YIJIbI U HETAOIUYHbBIX 3HAYEHUH

[Tonb30BaThCs dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIACCTBOM [JIi HAXOXKJEHUS COOTHOIICHHUI
MEX/1y TPUTOHOMETPUUECKUMU BEJIMYUHAMU

Hcnonn3oBaTh TCOpPEMbI CHHYCOB H KOCHUHYCOB [JIsI HAXOXACHUA
Pa3IMYHbIX DJJIEMCHTOB TpPCYIOJbHUKA («pemeHne TpeyFOHBHI/IKOB»),
IMPUMCHATDH UX IPU PCIICHUU 'COMCTPHUYCCKUX 3aaa4

Brnagerp moHATHSMH NpeoOpa3oBaHMS OJ00MS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0OHBIX Quryp. Ilomp3oBaTbes CBOHCTBAMM IOJOOMS
NPOM3BOIBHBIX (HUTYp, YMETh BBIYHCIATH JUIMHBI M HAaXOAHWTh YTJBI Y
nogo0HbIX ¢uryp. IlpuMeHsATh cBoilcTBa mOAOOMS B NPaKTHUYECKUX
3aayax. YMeTh IPUBOJUTH IPUMEPHI MOAOOHBIX (QUTYP B OKPYXKAIOLIEM
MUpe

[Tomp30BaTbesd  TeOpeMamMM O TPOM3BEIACHUM OTPE3KOB  XOpA, O
IIPOM3BEICHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOU

[Tonp30BaThcs BEKTOpaMH, MOHUMATh WX F€OMETPUUECKUN U (PHU3HMUECKUit
CMBICJI, IPUMEHATh UX B PELICHUH I€OMETPUUYECKUX U (PU3MUECKUX 3a/ad.
[IpuMeHATH CKaJISIpHOE MPOU3BEACHUE BEKTOPOB U1 HAXOKIACHUS JJIMH U
YTJIOB

ITonw3oBaThCs MCTOOAOM KOOpJWHAT Ha IIJIOCKOCTH, MNPUMCHATH €TI0 B
PEHICHUHU I'COMCTPHUUCCKUX U MMPAKTHUYCCKUX 3ada4

Brnaners NOHATHSMU NPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTU M PaJMaHHOM MEpbI yIia, yMETb BBIUUCIATH
wIomaab Kpyra U ero yacrteid. [IpUMeHATh MOJyueHHBbIE YMEHHS B
MPAKTUYECKUX 3a7adyax

Haxomute ocu uim 1HeHTpel cuMMeTpuu (QUryp, NPUMEHSTbh IBUKECHHS
IUIOCKOCTH B IMTPOCTEHUIINX CITydasx

[TpuMeHsATH OTyyeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYeCcKHe
MOJENN Uil 3ajad peajbHOW >KU3HM U TNPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS ¢ IPUMEHEHHUEM MOA00US U TPUTOHOMETPHUUECKUX (DYHKIMHA
(monb3ysich, 1€ HEOOXOIUMO, KAJIbKYJISITOPOM)
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7 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

8 KUIACC

Kon
6

6.1
6.2

6.3

6.4
6.5
6.6

6.7

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

IIpoBepsieMblii 3JIeMEHT COIEePKAHUS
['eomerpus

Havanbpuele noHsTus reomerpuu. Touka, mpsimasi, OTPE30K, Jdyd. YTrois. Bumisl
yriioB. BepTukanbHble W CcMexHble Yriabl. buccektpuca yriua. JlomaHas,
MHOTrOYroJbHUK. [lapamiensHoCTh U NEPIEHINKYIIPHOCTD IPSIMBIX

CummMmerpuunbie Gurypbl. OCHOBHBIE CBOMCTBAa OCEBOU cuMmmeTpuu. lIpumepsi
CHUMMETPHUHU B OKPYKAOIIEM MUPE

OcHOBHBIE TIOCTPOEHUS C MOMOIIBIO UPKYJIS U JUHENKHU. TpeyroiasHuk. BricoTa,
MeanaHa, OMcCceKTpHca, UX CBOIMCTBa

PaBHOOepeHHBIE W PAaBHOCTOPOHHMI  TpeyroilpHUKH.  HepaBeHCTBO
TPEYTOJIbHUKA

CBoiicTBa M NMpPHU3HAKH PABHOOEIPEHHOTO TpEyrojbHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB

CBoiicTBa M NPU3HAKHU MMapajuieabHbIX NpsMbIX. CymMMa YIJIOB TPEYTOJIbHHKA.
Bueminue yriibl TpeyrojibHUKa

IIpsitmoyronbHbIi  TpeyroiabHUK. CBOWCTBO  MeAMaHbl  MPSIMOYTOJIBHOIO
TPEYrojJbHUKA, IPOBEIAEHHOM K  TUNOTeHy3e. [Ipu3Hakum  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTobHBIN TPEYrOabHUK C YIJIoM B 30°

HepaBeHCcTBa B reoMeTpHM: HEPAaBEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, Teopema O OoJbIIeM yriie W OOJbIICH CTOPOHE TPEYTrOJIbHUKA.
[TepnieHaAMKYIAp U HAKIOHHAS

['eomeTprueckoe MecTo Touek. buccekTpuca yria u cepeIMHHbIN NepHIeHIUKY ISP
K OTPE3KYy KaK T€OMETPUUYECKUE MECTA TOUEK

OKpyXHOCTh U KPYT, XOpJla U TUaMeTp, UX CBOMCTBAa. B3anMHoOe pacmosoxeHnue
OKpYXHOCTH U npsimoiil. KacarenbHas u cekymias K OKpy>XKHOCTH

OkpyXHOCTb, BIIMCaHHas B yroj. BmucanHas W omnucaHHash OKPY>KHOCTHU
TPEYroJIbHUKA

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

I'eomerpus
UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

[IpsiMoyTroabHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOHWCTBA

Tpanenus, paBHOOOKasi Tpamenusi, €€ CBOICTBa W Npu3Haku. lIpsMoyronpHas
Tpaneuus

Meron ynBoenus menuanbl. llentpanbHas cummerpus. Teopema @aneca u
TE€OpeMa O MPONOPLUUOHAIBHBIX OTPE3KAX

CpenHue TUHUM TPEyrojbHUKa U Tpanenuu. L{enTp Macc TpeyronbHuKa

[TomoOue TpeyronpHUKOB, Kod(p¢dumuent mnoxodbus. [IpusHakun mnoH00US
TpeyroiabHUKOB. IIpuMeHeHne moo0ust pH peIeHNH MPaKTHIECKUX 3a1a4

®opmyIibl IS TUIOINAAM TPEYTOJIbHHUKA, apajliesorpaMma, poMOa 1 Tpareiuu
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6.8

6.9

6.10

6.11

6.12
6.13

6.14

9 KUIIACC

Kon
6

6.1

6.2
6.3

6.4

6.5

6.6

6.7

6.8
6.9
6.10

6.11

CoiicTBa momiaaei reomerpudeckux ¢puryp. OTHOMICHNE TII0MAAEH TTOT00HBIX
uryp
Boruncnenue muomane TpeyroJbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYATOM
Oymare

Teopema Iludaropa. IlpumenHenune Teopemsl I[ludaropa mnpu pemeHHH
NPAKTUYECKHX 33124

CuHyC, KOCHMHYC, TaHTE€HC OCTpPOro YIJIa THPSAMOYTOJIBHOTO TpPEyrojbHHKA.
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO. TpuUTroOHOMETpuUeckrue (QyHKIHH
yriioB B 30°, 45° u 60°

Brnucannbie ¥ 1EHTpadbHbBIE YIJIbI, YTOJd MEXIY KacaTeIbHOW M XOPAOW. YTIIbI
MCXKAY XO0pAaMHU U CCKYIIUMU

Brmcannbie u onycaHHBIS I‘IeTBIpéX}’l"OJ'IbHI/IKI/I

B3anMHoe pacrnonoxenue AByx okpyskHocteil. Kacanue okpyxnocteld. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

I'eomerpus

Cunyc, xocunyc, tanreHc yriioB or 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. POPMYJIbI IPUBEACHUS

Pemenne TtpeyronbHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. PemeHne
IPAaKTUYECKHX 3a/1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMbI CHHYCOB
[TpeoOpaszoBanne momodus. [lomodrne COOTBETCTBEHHBIX 3JIEMEHTOB

TeopemMa O mpou3BENEHUM OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
CEKYyIIHX, TEOPEMA O KBaJpaTe KacaTeIbHON

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI, MPOTHBOIIOJIOXKHO
HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepanuy HaJ BeKTOpaMH. PasnojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOPAM

Koopaunatsl BekTopa. CkajlsipHOE€ NpPOU3BEICHHE BEKTOPOB, MPUMEHEHHE s
HaXO0XJICHHU JUIMH U YTJIOB

JlexapToBbl KOOpAMHATBl HAa IUIOCKOCTU. YPaBHEHMsI NPSIMOH M OKDPY>KHOCTH B
KOOpJMHATaxX, MEepeceueHrue OKPYKHOCTEH M MpsiMbIX. MeTox KOOpAMHAT U €ro
IIPUMEHEHHE

HpaBI/IJ'II)HI)IG MHOT'OYTOJIbHUKH

Jnuna okpyxHoctH. ['pagycHas M paguaHHas Mepa yIuia, BBIYMCICHHE JJIMH JIyT
OKPYXHOCTEU

[Tnomanp kpyra, ceKTopa, CerMeHTa

JIBIDKEHUSI TUIOCKOCTHM Y BHYTPEHHHE CHUMMETpUu ¢Guryp (3JIeMeHTapHbIe
npeacrasienus). [lapamiensuerit neperoc. [ToBopot
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IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMSsI

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111ero
o0pa3zoBanusi Ha ocHOBe PI'OC

YMeHue onepupoBaTh NOHATHSIMHU: MHOXKECTBO, IOAMHOXKECTBO, ONIEpaLU
Ha/l MHOXXECTBAaMH;, YMEHHE OIEPHPOBATH IMOHATHUSAMHU: Tpad, CBA3HBINA
rpad, AepeBO, IMKJI, NPUMEHATh MX IPU PELICHUH 3a7ay; yMEHHUe
UCTIONIB30BaTh TpaUuecKoe IPEICTaBICHHE MHOXKECTB JJISl OINUCAHHUS
peabHBIX MPOLIECCOB U SIBJICHUH, IPH PEILIEHUH 33aa4 U3 APYTHX Y4eOHBIX
IpeIMETOB

YMeHue onepupoBaTh IOHATUSMH: OIPENCICHHE, AKCHOMa, TEOpeMa,
JI0Ka3aTeNbCTBO;  YMEHHE  DPACIIO3HABAaTh  WCTHUHHBIE M JIOKHBIC
BBICKA3bIBAaHUS, NPUBOJWUTH IPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBaHUS M OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSAMH: HaTypajbHOE YHCIO, MPOCTOE U
COCTaBHOC YUCIIO0, JCJIMMOCTb HAaTyPaJIbHBIX YUCCII, IPU3HAKU ACIUMOCTH,
11eJI0€ YUCJIO, MOJIYJIb YMCJIa, OOBIKHOBEHHAS APOOh M JeCATUYHAS APOOb,
CTaHI[apTHblf/'I BUJ 4YHUCJId, pallUOHAJIIBHOC YUCII0, UPppallMOHAJIBbHOC YHCJIO,
apuMeTUUECKH KBaJApPAaTHBIH KOPEHb, YMEHHUE BBITIONHIATH JEHCTBUS C
YUCjiaMH, CPAaBHUBATH U YyHNOPAAOUYMUBATH 4YHCJIA, MPCACTABIATL YHUCJIa HaA
KOOPAMHATHON HPSIMOW, OKPYIJIATH YUCIA; YMEHHUE JeNlaTh MPUKUAKY U
OLICHKY P€3yJIbTaTa BBIYUCICHUI

YMeHue onepupoBaTh IOHATHUSAMU: CTENEHb C LEJIBIM I0Ka3aTelleM,
apu(MeTHYeCKUl KBaJpaTHBIH KOPEHb, MHOIOWIEH, ajuredpandeckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH cTeneHHu OOoJblie
€IMHULIBl; YMEHHE BBINOJIHATH pacuéTsl MO (GopMyliaM, NpeodpazoBaHUs
HENbIX, OPOOHO-PAlMOHATBHBIX BBIPAKEHUH M BBIPAXKEHUIH C KOPHSIMH,
pa3i0KeHne MHOTO4JIEHa Ha MHOKUTEIU, B TOM YHCJIE C UCIOIb30BAHUEM
(dopMy pa3HOCTH KBaJIpaTOB U KBaapaTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMH: UYHMCIOBOE PaBEHCTBO, YPaBHEHHE C
OJIHOM MEPEMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE pellaTh JUHEHHbIe | KBaJApaTHbIE YpaBHEHHs, ApPOOHO-
palMOHAIBHBIE YPABHEHUS C OJTHOW IEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
yYpaBHEHUM, TUHEITHBIC HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U JPOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOM NMEPEMEHHON, B TOM 4YHCIIE TPHU
pEelIeHUH 3a/ay U3 APYTUX NPEIMETOB W MPAKTHUECKUX 3a]ad; yYMEHUE
WCIIOJb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPAWHATHYIO IUIOCKOCTH IS
n300paXeHHsl pelIeHU ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUSAMM: (YHKIMS, rpaduk (yHKUMH, HYIU
q)YHKIII/II/I, MPOMECIKYTKHU 3HAKOIIOCTOAHCTBA, IPOMCKYTKH BO3paCTaHUs,
yObIBaHMs, HauOoONblIee W HaWMEHbIIee 3HA4YeHHs (YHKIUU; YMEHHUE
ONCprupoOBaTh IMOHATHUAMU: TIIpsAMasd NTPONOPHHUOHAIBHOCTD, JIMHEHHAS
GyHKIMsA, KBajpaTWyHas (YHKUOUS, oOpaTHas TMPONOPHUOHAIBEHOCTD,
napabosa, rurnep0oiia; yMEHHe CTPOUTh rpadpuku QyHKIUH, HCIIOTB30BATh
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10

11

12

13

14

rpaduku 171 Ompene’eHHsl CBOWMCTB MPOIECCOB U 3aBUCUMOCTEH, IS
pelieHus 3ama4 U3 JAPYruX ydeOHBIX MPEAMETOB M DPEaTbHOU KHU3HU;
yMeHHE BbIpa)kaTh (OpMyJIaMy 3aBUCUMOCTH MEXIY BETMUYUHAMU

YMeHne OIICpHUPOBATH INIOHATHUAMU: MMOCICAOBATCIILHOCTD, aqu)MeTquCKaﬂ
U TeoMeTpuYecKkas TMpOTrpeccHH; YMEHHE HCIOIb30BaTh CBOWCTBA
MOCIICI0BATEIIHLHOCTEH, (POPMYITBI CYMMBI M OOIIETO WICHA MPH PEIICHUH
3a/1a4, B TOM YHWCJE 3a/a4 U3 JAPYTruX y4eOHBIX MPEIMETOB U PealbHOM
JKU3HU

YMmenune peuiaTh 3aa4M pa3HbIX TUIIOB (B TOM YHMCJIC HA IPOUCHTHI, JOJIHU U
qacTH, ABHKXCHHUC, pa60Ty, LOCHY TOBAPOB U CTOUMOCTD IIOKYIIOK U YCIIYT,
HaJIOru, 3aJa4yu U3 obnact YOpaBJICHUA JIMYHBIMA U CEMEHHBIMA
q)HHaHCB.MI/I); YMCEHUC COCTABJIATH BBIPAKCHUSA, YPABHCHUA, HCPABCHCTBA U
CUCTCMbBI II0 YCJIOBHWIO 3aJladyd, HCCICAOBATH IIOJIYYCHHOC PCHICHUC U
OLICHUBAThb HpaB,I[OHOI[O6HOCTB IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBath MOHATUSAMU: PUTYpPA, TOUKA, OTPE3OK, MpsiMas, Iyd,
JIOMaHas, Yyroj, MHOTIOYTOJbHHMK, TpPEYTrOJbHHUK, DPAaBHOOEAPEHHBIH W
PaBHOCTOPOHHHI TPEYTOJIBHHUKH, TIPSIMOYTOJIbHBIN TPEYTOJIbHHUK, MEIHaHa,
OuccekTpuca u BBICOTA TpeyroJIbHUKA, YEeTBIPEXYTOJIbHUK,
napajyieiorpaMM, — poMO,  TPSMOYTOJILHUK,  KBaJgpaT,  Tpamelus;
OKPYKHOCTh, KpYyT, KacaTelbHas, 3HAKOMCTBO C MPOCTPaHCTBEHHBIMU
burypamu; yMeHre peniaTh 3a/1a4M, B TOM YHCJIEC U3 TIOBCEIHEBHOM KHU3HH,
Ha HaXOXIACHHUC I'COMCTPUYCCKUX BCJIIMYMH C IMPUMCHCHUCM H3YUYCHHBIX
cBOMCTB (uryp u pakToB

YMeHue onepupoBaTh MOHATHSIMH: PaBEHCTBO (uUryp, paBeHCTBO
TPEYTrOJIbHUKOB; MapaJIENbHOCTh U NEPIEHAUKYISIPHOCTh MPSMBIX, YIOJ
MEXIy TMPSMBIMH, MEPIEHIUKYISpP, HAKIOHHAs, MPOEKIHs, Moaodue
¢uryp, monoOHbIE TPEYroJIbHUKH, CUMMETPHSI OTHOCHUTEIBHO TOYKH WU
NpsIMOM; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U Ioj1o00ue Gpuryp,
NapajuIeIbHOCTD U NEPIEHIUKYJIIPHOCTD NPSIMBIX B OKPY’KAIOILIEM MUPE

YMeHue ornepupoBaTh HNOHITHSAMU: JUIMHA, PACCTOSIHUE, Yroy (BelIUYuHa
yrJia, CHHYC U KOCHHYC yTJjla TPEeyTroJbHUKA), TUIOMAh; YMEHHE OLICHUBATh
pasMepsl TPEIMETOB U OOBEKTOB B OKPYXKAaIOIIEM MHpE; YMEHUE
MPUMEHATHh (GOPMYJIBI TIEPUMETPA U TUIOIIAJM MHOTOYTOJIBHUKOB, ITJTUHBI
OKPY’KHOCTM ¥  IUIOLIAJH  Kpyra, o0beMa  TPSIMOYTOJIBHOTO
napa’suiesienuIena; YMEHHE MPUMEHSTh MPU3HAKU paBeHCTBa
TPEYTrOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TPEYroJbHUKA, TEOPEMY
[Mudaropa, TPUTOHOMETPUICCKUE COOTHOIICHUS IS BBIYMCICHUS IJIVH,
pacCTOSIHUH, THTOIAJIEN

YMmenue u3oOpaxkaTb IUIOCKME  (QUIYypl M HMX  KOMOMHaLuW,
NPOCTPAaHCTBEHHBIE (QUTYpBI OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEZICTB 10 TEKCTOBOMY WJIH CUMBOJIBHOMY
OIMCAHUIO

YMeHne onepupoBaTh MOHATUSAMHU: NPSMOYTOJIbHAS CUCTEMA KOOPJAWHAT;
KOOpPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOpa Ha
YHUCIIO, CKAIPHOE IIPOU3BEICHUE BEKTOPOB;, YMEHHE HCIIOIb30BATh
BEKTOPBI U KOOPAMHATHI [UIs IPEACTABICHUS JAHHBIX U PCILUCHMS 3a4a4, B
TOM YHUCJIE U3 APYTHX YUYEOHBIX MPEAMETOB U peaibHON KU3HU

YmMmenue ONCprUpOBaATH NOHATUAMM: CTOHGI/IKOBBIG H KPYT'OBBIC AUarpaMMmBbl,

TaOnMuIel, cpeaHee apupMETHYeCKOoe, MeauaHa, HauOoJblIee U

HaMMCHBIICC 3HAYCHUA, pasMax 4YHUCJIOBOTO Ha60pa; YMCHHUC U3BJICKATD,

UHTEPIPETHPOBATH U TPE0OPa30BhIBATh HHPOPMAIIHIO, TIPEICTABICHHYIO B
23



15

16

TabJIMIax ¥ Ha JAMarpaMMax, OTPa’kKalollyl0 CBOICTBA M XapaKTEPUCTUKH
peaNbHbIX IPOLECCOB U SIBJICHUN; YMEHHE paclio3HaBaTh HM3MEHUYMBbHIE
BEJIMYMHBI B OKPYXKAIOLIEM MUpE

YMeHne onepupoBaTh IMOHATUSIMH: CIyYaWHBIM OMNBIT (CIydailHBIN
9KCIIEPUMEHT),  JJIEMEHTapHOe  COObITHE  (SJIEMEHTapHBIH  HCXON)
CJIy4aifHOTO OIIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE
HaXOJIUThb  BEPOATHOCTH  CIy4YalHbIX  COOBITMH B  ONBITax ¢
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHUE PelIaTh 3a1a9l
METOZIOM OpPraHHW30BaHHOIO IMepedopa M C HUCHOJIb30BAHUEM MpaBUIIA
YMHOXXCHUS; YMEHHE OIICHHBATh BEPOATHOCTH PEATBHBIX COOBITHHA |
SBJICHUH, TOHUMATh POJIb NMPAKTHYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKPYXAalIIeM MHPE M B KXH3HH, 3HAKOMCTBO C TIOHSTHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHMCET U €ro
POJIBIO B MACCOBBIX SIBJICHUSAX

YMeHne BRIOUpATh MOAXOISAIINN U3yUYEeHHBIH METO/ [T peIIeHUs 3a1a4Hu,
IPUBOJUTH NPUMEPHI MATEMaTUYECKMX 3aKOHOMEPHOCTEH B NPUPOIE H
JKU3HM, PACIO3HABaTh INPOSBICHHE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE,
ONMCHIBATh OTACJBHBIE BBINAIOIINECS PE3YJbTAThl, MOJYYEHHBIE B XOZE
pa3BUTHS MAaTEMAaTUKU KaK HAyKH, IPUBOJUTH NIPUMEPHl MATEMATHYECKUX
OTKPBITHH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH

24



6. IEPEYEHDB DJIEMEHTOB COILEP/KAHUA, ITPOBEPAEMBIX HA OI'D

Kon

1.1
1.2

1.3
1.4

1.5

2.1
2.2

23
24

2.5

3.1
32

33

4.1
4.2

5.1.

6.1
6.2

IO MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COJePKAHUS

Yucna ¥ BEIYUCICHUS

HaTypaJ'II)HBIC " LECJIbIC YHCIIA. HpI/I3HaKI/I JACIINMMOCTHU LECJIBIX YHUCEII

OOBIKHOBEHHBIC W JICCATUYHBIC JIPOOHU, MPOICHTHI, OECKOHEUHBIC MEPUOTUICCKUC
npobu

Panmonaneueie yncna. ApudmMernyeckue onepanuy ¢ pallioHAIbHBIMU YHUCIAMU

HevicTButenbHble ynciaa. ApudpMeTuuecKre onepamuu ¢ 1eUCTBUTEIIbHBIMU YU CIIAMU

[TpubxEHHBIE BRIYUCIICHHUS, IPaBUIa OKPYTIJICHUS, TPUKUIKA U OTICHKA pe3yJIbTaTa
BBIYHUCIICHUN

Anrebpanyeckue BbIpaKeHUs

BykBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

Crenens ¢ nenbiM nokasareneM. CTeneHb ¢ palioHaIbHBIM TToKa3zaTesieM. CBoicTBa
CTEIEHU

MHuorouseHsl

Anre6panyeckas ApoOb

Apudmernueckuil KOpeHb HaTypallbHOW creneHu. [leiicTBus ¢ apupmMeTHdecKUMH
KOPHSIMM HaTypaJIbHOU CTCIICHH

YPaBHeHI/IH 1 HECPABCHCTBA

[{enble u qpoOHO-panoHalIbHbIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH YpaBHEHU M

[lenple u ApoOHO-panMOHANbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYMHOCTH
HEPABEHCTB

Penrenue TeKCTOBEIX 3a/1a4

qI/ICHOBBIe IIOCJICI0OBATCIIBHOCTHU

ITocneqoBaTenLHOCTH, CIIOCOOBI 3aJaHM [TOCIIEN0BATEIHLHOCTEHN
ApudmeTrndeckasi 1 TeoMeTprudecKas nporpeccuu. GopmMyra CI0KHBIX TIPOIICHTOB

OyHKIMU

OynKuA, cmocoos! 3aaanus GyHkuu. ['padux Gynakmuu. O0macTh onpeaeneHus u
MHOXeCTBO 3HaueHu# ¢yHkimu. Hymu ¢yakimu. [TpoMexxyTKi 3HaKOIOCTOSTHCTBA.
[TpomexxyTK MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MHUHUMYMBI (DYHKITUH.
HaubOousbiiee n HanMeHblee 3HaueHHe QYHKIMHA Ha TIPOMEKYTKE

Koopaunats! Ha IpsAMOM U INIOCKOCTH
Koopaunartnas npsimast
JlekapTOBBI KOOPAMHATEI HA INIOCKOCTH

I'eometpus
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7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

['eomeTpuueckue GUrypsl 1 ux cBoicTBa

TpeyroabHuK

MHOroyrojapHUKH

OKpy’>KHOCTb U KpYyT

N3mepenne reoMeTpuuecKux BEIMYUH
Bekropsl Ha TI0CKOCTH

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTHKA
BepostHocTh

Komb6unaropuka

MHoxecTBa

I'pader
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7 KUIIACC

Ne i/m

0 3 N LN B

10

11

12

13

Tema ypoka

[Ipocreline reoMeTpUIeCKUe
0O0BEKTHI

MHOroyrojapHuK, JJoMmaHast
CMexHbIe U BEPTUKAJIbHBIE YTJIbI

CMeEKHBIC U BCPTUKAJIBHBIC YTJIbI

CMexHbIe U BEPTUKAJIBHBIE YTJIbI
CMexHbIe U BEPTUKAJIbHBIE YTJIbI
CMexHbIE U BEPTUKAJIBHBIE YTJIbI
CMexHbIE U BEPTUKAJIBHBIE YTJIbI

N3mepenne TMHENHBIX U YTIIOBBIX
BEJINYUH, BBIYUCIICHAE OTPE3KOB U
YTJIOB

N3Mepenne TMHENHBIX U YTIOBBIX
BEJINYUH, BBIUUCIIEHUE OTPE3KOB U
YTJIOB
N3Mepenne TMHEHHBIX U YTIIOBBIX
BEJINYUH, BBIUUCIIEHHUE OTPE3KOB U
YTJIOB
N3Mepenne TMHEHHBIX U YTIOBBIX
BEJINYUH, BBIUUCIICHUE OTPE3KOB U
YTJIOB

[Mepumetp u wroniaap Guryp,

COCTABJICHHBIX M3 IIPAMOYTI'OJIbHUKOB

7. MOYPOYHOE IINTAHUPOBAHUE

KoanyecTBO 4acoB

Bcero

—

KonTpoJibHbIe
padoThbI

27

IIpakTH4eckue
padoThbI

Jara
H3yYeHHUs

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/8866b724
bu6mmorexa [IOK
https://m.eds00.ru/8866¢cbba

bubmuorexa [JOK
https://m.eds00.ru/8866¢5¢c0

but6mmoreka [IOK
https://m.eds00.ru/8866¢7be

bubmuorexa [JOK
https://m.edsoo.ru/8866c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

[Tepumetp u mmomane Guryp,
COCTaBIICHHBIX U3 MPSIMOYTOJILHUKOB
[ToHsATHE O pAaBHBIX TPEYTOJIBHUKAX U
TIEPBUYHBIC MPEACTABICHUS O PABHBIX
¢durypax

Tpu npu3Haka paBeHCTBa
TPEYTOJIHLHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

Tpu npu3zHaka paBeHCTBA
TPEYrOJILHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

Tpu npu3zHaka paBeHCTBA
TPEYrOJILHUKOB

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

[Ipu3Haky paBeHCTBA MPSAMOYTOIBHBIX
TPEYTrOJIbHUKOB

[Ipu3Haky paBeHCTBA MPSAMOYTOIBHBIX
TPEYTrOJIbHUKOB

CBOMCTBO MeIMaHBbI IPSIMOYTOJIBHOTIO
TPEYTrOJbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€

CBOMCTBO MeIMaHBbI IPSIMOYTOJIBHOTIO
TPEYrOJIbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€

PaBHOOe1peHHbIE U PABHOCTOPOHHUE
TPEYrOJIbHUKU

[Ipu3Haky u cBOMCTBA
PaBHOOEIPEHHOTO TPEYroJbHUKA

[IpusHaku u cBOMCTBa
paBHOOEPEHHOTO TPEYTOJbHUKA

28

Bbub6nuoreka [JOK
https://m.eds00.ru/8866¢ce80

bu6mmorexa [IOK
https://m.edsoo.ru/8866d1fa

but6mmoreka [IOK
https://m.edsoo.ru/8866d34e

Bbubnuoreka [JOK
https://m.edso0.ru/8866e01e

bu6mmoreka [IOK
https://m.eds00.ru/8866¢e88¢

bu6mmoreka [IOK
https://m.eds00.ru/8866e9ec

bu6mmorexa [IOK
https://m.edsoo.ru/8866d6fa

bubmuorexa [JOK
https://m.edsoo.ru/8866d880

Bbubnuoreka [JOK
https://m.edso0.ru/8866d880



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880

29
30
31

32
33

34

35

36

37
38

39

40

41

42

43

[Ipu3sHaku u cBoiicTBa
PaBHOOEIPEHHOTO TPEYTrOJbHUKA

HepaBeHcTBa B reomeTpuu
HepagenctBa B reomerpun

HepaBeHcTBa B reometrpun
HepagenctBa B reomerpun

[IpsAMOYTONBHBIN TPEYTONBHUK C
yriioM B 30°

[IpsAMOYTONBHBIN TPEYTOJIBHUK C
yriaom B 30°

Konrponsnas pabora o Teme
"TpeyrosbHuKH"

HapanneanLIe NpsAMBIC, UX CBOICTBa

[TaTeiit noctynar EBkinaa

HakpecT nexaiuue, COOTBETCTBEHHbBIE
Y OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUCHUN
napajuIeNbHbIX IPSIMbIX CEKYyIIeH

Haxkpect nexanue, COOTBETCTBEHHBIE
Y OJTHOCTOPOHHUE YTIIBI,
o0pa3oBaHHBIE TIPU TIEPECCUCHHUH
napaieNbHbIX IPSIMbIX CeKYIIeH

HakpecT nexarue, COOTBETCTBEHHbBIE
A OOHOCTOPOHHHE YIJIBL,
o0pa3oBaHHbBIE MPU NIEPECCUCHUH
MapaJuICIbHBIX MPSMBIX CEKYILEH
Haxkpect nexamue, COOTBETCTBEHHBIE
Y OJTHOCTOPOHHUE YTIIBI,
o0pa3oBaHHBIE TIPU TIEPECCUCHHUH
napaieNbHbIX IPSIMbIX CeKYIIeH

HaKPGCT JeXKamue, COOTBETCTBCHHBIC

bubmuorexa [JOK
https://m.eds00.ru/8866e26¢

bubmuorexa [JOK
https://m.edsoo.ru/8866e3a2

but6mmoreka [{OK
https://m.edsoo.ru/8866eb22

but6mmoreka [JOK
https://m.edsoo.ru/8866ecbc

but6mmoreka [IOK
https://m.edsoo.ru/8866ef64

bubnuorexa [JOK
https://m.eds00.ru/8866f086

but6mmoreka [JOK
https://m.edsoo.ru/8866{3b0



https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
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44

45

46

47

48
49

50

51

52

53
54

55

56

57

58

¥ OTHOCTOPOHHUE YTIIBI,
00pa3oBaHHbIE NIPH MTEPECEUCHUN
HapaJuIeNbHBIX NPSMBIX CEKYIIIeH

[Ipu3Hak napauIeIbHOCTH MPSAMBIX

4Ycpe3 paBCHCTBO paCCTOHHI/Iﬁ OT TOYCK

OJIHOM IIPSIMOM 10 BTOPOM IIPSIMOM
[Ipu3Hak napauIeIbHOCTH MPSAMBIX

4ycpe3 paBCHCTBO paCCTOHHI/Iﬁ OT TOYCK

OJIHOM IIPSIMOM 10 BTOPOU IIPSIMOM

CyMMa yTJI0B TpEeyToJbHHUKA
CymMa yrIioB TpeyrojibHUKa

BHerniHue yriel TpeyrojibHUKa

Bremnue yribl TpeyrojbHUKa

Konrponsnas pabora o Teme
"IlapaiennbHbIC IPSAMBIE, CYyMMa
YIJIOB TPEYToJbHUKA"

OKpy>KHOCTb, XOPJbl U JUAMETP, UX
CBOMCTBA

KacarenbHas kK OKpy>KHOCTH

OKpY>KHOCTb, BIIUCAHHAS B YTOJ
OKpy>KHOCTb, BIIUCAHHAS B YTOJ

[Tonstue o I'MT, npumenenue B
3a1a4ax

ITonstue o I'MT, npumenenue B
3a1aqgax

buccekTpuca u cepeIMHHBIN
NEPIEHIUKYIISP KaK TEOMETPUUECKUE
MecTa TOYEK

OKPY)I(HOCTB, OIMIHCaHHas OKOJIO

30

bu6mmoreka [IOK
https://m.eds00.ru/88661630

bubnuorexa [JOK
https://m.edsoo.ru/886618ba

but6mmoreka [JOK
https://m.edsoo.ru/8866fas5e

Bbubnuoreka [JOK
https://m.edsoo.ru/8866fe6e

bu6mmoreka [IOK
https://m.eds00.ru/88670800

bu6mmoreka [IOK
https://m.eds00.ru/88670e9a

Bbubnuoreka [JOK
https://m.edsoo.ru/8867013¢

but6mmoreka [JOK
https://m.edsoo.ru/88670508

but6mmoreka [JOK
https://m.eds00.ru/88670a62



https://m.edsoo.ru/8866f630
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https://m.edsoo.ru/88670a62

59

60

61

62

63

64

65

66

67

68

TPEyToJIbHUKA

OKpY>KHOCTb, OTIMCAHHAsL OKOJIO
TPEyToJIbHUKA

OKpY’KHOCTb, BIIUCAHHAs B
TPEYTOJIBbHUK

OKpyXHOCTb, BIIHICAaHHAs B
TPEYTOJIbHUK

IIpocreiimne 3axa4n Ha IOCTPOEHUE

[Ipocreiimne 3a1a4n Ha MOCTPOEHUE

KonTponbhas pabota mo Teme
"OKpy>KHOCTb U KpYT.
['eomerpuueckue noctpoeHus"

[ToBTOpeHue u 06001IeHNE 3HAHUI
OCHOBHBIX TIOHATHH ¥ METOZOB Kypca
7 KJ1acca

HToroBast KOHTpOJIbHAsA paboTa

[ToBTOpenue u 0600IIEHNE 3HAHUI
OCHOBHBIX TIOHATUN U METOOB Kypca
7 xnacca

[ToBTOpenue u 0600IIeHNE 3HAHUI
OCHOBHBIX TIOHATUN U METOAOB Kypca
7 xnacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68
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bu6mmoreka [IOK
https://m.edsoo.ru/8867103¢

but6mmoreka [JOK
https://m.edsoo.ru/88671188

bu6mmoreka [IOK
https://m.edso0.ru/886712d2

Bbu6nuoreka [JOK
https://m.edso0.ru/88671462

bubnuorexa [JOK
https://m.edso00.ru/886715b6

bubmuorexa [JOK
https://m.edsoo.ru/886716ec

bu6mmoreka [IOK
https://m.eds00.ru/886719bc



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KVIACC

Ne
n/n

10

11

12
13

Tema ypoka

[Tapannenorpamm, ero Nnpu3HaKku U
CBOWCTBA

[TapannenorpamMm, €ro Npu3HaKu U
CBOMCTBA

[Tapannenorpamm, ero Npu3HaKu 1
CBOMCTBA

YacTHble ciy4yau napasuienorpaMMoB
(MpsAMOYTOJILHUK, pOMO, KBaipaT), UX
NPU3HAKU U CBOMCTBA

YacTHble ciyyau napasuienorpaMMoB
(MpsAMOYTOJILHUK, pOMO, KBaIpaT), UX
NPU3HAKU U CBOMCTBA

YacTHble ciyyau napauienorpaMMoB
(MpsAMOYTOJILHUK, pOMO, KBaIpaT), UX
NPU3HAKU U CBOMCTBA

Tpaneuus

PaBHOOOKas 1 IpsIMOYTOJIbHAS
Tpaneuuu

PaBHOOOKAs 1 IPSIMOYTOJIbHAS
Tpaneuuu

MGTO)I YABOCHUSA MEAWAHBI

LlentpanpHas cuMMeTpus

KonTtponsHas pabota o teme
"UeThIpE€XyTroJbHUKH"

Teopema ®ainieca u Teopema o

KoanuyecTBO 4acos

Bcero

KonTpoJsbHble
padoThl

32

IIpakTHyeckue
padoThbI

Jara
U3y4YeHH S

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypcbl

Bbub6nuoreka [JOK
https://m.edsoo.ru/88671af2

but6mmoreka [IOK
https://m.edsoo.ru/88671cal

bubmmorexa [JOK
https://m.edsoo.ru/88671cal

Bbubnuoreka [JOK
https://m.edsoo.ru/88671dea

Bbu6nuoreka [JOK
https://m.edsoo.ru/88671120

bubnuorexa [JOK
https://m.edso00.ru/8867209¢

but6mmoreka [{JOK
https://m.edsoo.ru/88672358

but6mmoreka [JOK
https://m.edsoo.ru/8867252¢

Bbubnuoreka [JOK
https://m.eds00.ru/88672858

Bbubnuoreka [JOK
https://m.edsoo.ru/88672b14

but6mmoreka [JOK
https://m.edsoo.ru/88672b14

bubnuorexa [JOK
https://m.edsoo.ru/88672c9a

bubmuoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a

14

15

16

17

18

19

20

21

22

23

24
25
26

27

28

29

30

IPOMOPIUOHATIBHBIX OTPE3Kax

CpenHsisa nTuHUs TPEYroJbHUKA
Cpenusis TUHUS TPEYTOJIbHUKA
Tpaneuus, €€ cpeausis JIUHUA
Tpanenus, e€ cpeHsAs TNHAA
[IponiopumoHanbHbIE OTPE3KU
[IponopunoHanbHbIE OTPE3KU

LleHnTp Macc B TpEyTrOJbHUKE
[TooOHBIE TPEYTOIBHUKH

Tpu npusHaka nogo0us TPEyroIbHUKOB
Tpu npuszHaKa Mogo0us TPEYroJIbHUKOB

Tpu npuzHaka nogo0Hs TPEyroJIbHUKOB

Tpu npusHaka noo0us TPEyTroJIbHUKOB
[Tpumenenue mogo0us NP peIIeHUH
NPaKTUYECKUX 3a/1a4

KoHnTponbHas paboTta mo teme
"TTogoGHBIE TpEyTroNbHUKN"

CaoiicTBa 1UI011a1el T€OMETPUIECKUX
¢uryp

@opMyJibl IS 10N TPEYTOJIbHHKA,
napajenorpaMma

DopMyIibl U1 IUIOIIAN TPEYTOJIbHUKA,
napaiesorpaMMma

33

https://m.edsoo.ru/8867337a
bu6mmorexa [IOK
https://m.eds00.ru/88672e0c

Bbu6nuoreka [JOK
https://m.edso0.ru/88672138
bu6nmmoreka [IOK
https://m.edsoo.ru/88672358
bu6mmoreka [IOK
https://m.eds00.ru/88673064

bubmuorexa [JOK
https://m.edso0.ru/88673794

bu6nmmoreka [IOK
https://m.edsoo.ru/88673794

Bbu6nuoreka [JOK
https://m.edsoo.ru/886738fc

bubmuorexa [JOK
https://m.edsoo.ru/88673a78

bu6mmoreka [IOK
https://m.edsoo0.ru/88673bae

Bbu6nuoreka [JOK
https://m.edsoo.ru/88673d52

bu6nmmorexa [IOK
https://m.edsoo.ru/8867400e

bubnuorexa [JOK
https://m.edsoo.ru/8867445a

bu6mmorexa [IOK
https://m.edsoo.ru/886745fe

bubmuorexa [JOK
https://m.edso00.ru/88674860

Bbubnuoreka [JOK
https://m.edsoo.ru/88674a22



https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22

31

32

33

34

35

36
37

38

39

40

41

42

43

44

45
46

47

@opMyJIbl IS 10N TPEYTOJIbHHKA,
napajiesorpaMmma

DopMyIibl U1 TUIOIIAN TPEYTOJIbHUKA,
napajiesorpaMma

DopMyIIbl U1 TUIOLIAAN TPEYTOIbHUKA,
napajuieaorpaMmma

Brrancnenne mioniaien Ci0XKHBIX
uryp

[Tnomanu ¢puryp Ha kieTdaToi Oymare

[Tmomranu mogoOHBIX Guryp
[Tnomaau momoOHBIX GUryp

3a11aq1/1 C MPAKTUYCCKUM COACPIKAHUCM

3amaun ¢ MPaKTUYECKUM COJIEPIKAaHHEM

Pemenne 3a1a4d ¢ MOMOIIBIO METOAA
BCIIOMOTaTeIbLHOMN IUIOIaI1

KonTtpomnsHas padota o teme
"ITnomane"

Teopema [Iudaropa u e€ npumeneHue
Teopema [Tudaropa u e€ npuMeHeHHE

Teopema [Tudaropa u e€ npuMeHeHme

Teopema [Iudaropa u e€ npuMeHeHHE
Teopema [Tudaropa u e€ npuMeHeHne

OrnpezenieHe TPUTOHOMETPUIECKUX
(GYHKIHH OCTPOTO yria
MMPAMOYTOJIBHOI'O TPECYTI'OJIbHUKA,
TPUTOHOMETPUYECKHE COOTHOIICHUS B
NPSIMOYTOJIBHOM TPEYTOJIbHUKE

34

bubmuorexa [JOK
https://m.edsoo.ru/88674a22

bu6mmoreka [IOK
https://m.eds00.ru/88675288

bubmuorexa [JOK
https://m.edsoo.ru/8867542¢

Bbubnuoreka [JOK
https://m.edso0.ru/88674e78

Bbu6nuoreka [JOK
https://m.edsoo.ru/8867473¢

but6mmoreka [{OK
https://m.edsoo.ru/88675558

bu6mmorexa [IOK
https://m.edso0.ru/88675684

bu6mmoreka [IOK
https://m.eds00.ru/88674190

but6mmoreka [JOK
https://m.edsoo.ru/8867579¢

but6mmoreka [{OK
https://m.edsoo.ru/88675918

bu6mmoreka [IOK
https://m.eds00.ru/88675918

bubmuorexa [JOK
https://m.edsoo.ru/88675abc

Bbubnuoreka [JOK
https://m.edsoo.ru/88675d32



https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32

48

49

50

51

52

53

54

55
56

57

58

59

60

61

62

OCHOBHOE TPUTOHOMETPUIECKOE
TOXECTBO

OcHOBHOE TPUTOHOMCTPUICCKOC
TOXKICCTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOXKECTBO

KonTponbnas padora o teme "Teopema
[Mudaropa n Hayana TpuroHomMeTpun"

BHI/IcaHHI:Ie n I_IeHTpa.HBHI:IG erILI, erJI
MEK]ly KacaTeJIbHOW U XOPAOU

Brniucannbie v LIEHTpaIbHBIE YTJIIbI, YOI
MEK]ly KacaTeJIbHOW U XOPAOU

BHI/IcaHHI:Ie n I_IeHTpa.HBHI:IG erILI, erJI
MEK]ly KacaTeJIbHOW U XOPAOU

Vranl MCXKAY XOpAaMHU U CCKYIINUMHA
Vranl MCXKAY XOpAaMHU U CCKYIINUMHA

BHHC&HHBIC " OIIMCAHHBIC
YeTHIPEXYTONILHUKH, UX MPU3HAKU U
CBOWCTBA

BHI/IcaHHI:Ie " OITMCAHHBIC
YETHIPEXYTONBHUKH, UX TIPU3HAKH U
CBOMCTBA

BHI/IcaHHI:Ie " OITMCAHHBIC
YETHIPEXYTONBHUKH, UX TIPU3HAKH U
CBOWCTBA

IIpuMeHeHrEe CBOWCTB BIIUCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJIBHUKOB IIPU
PELICHUU T€OMETPUYECKUX 3a1a4
IIpuMeHeHrEe CBOWCTB BIIUCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJIBHUKOB IIPU
PELICHUU T€OMETPUYECKUX 3a1a4

B3aumHoe pacnonoxeHue 1Byx
OKpY’KHOCTEH, 001IHe KacaTeIbHbIe

bubmuorexa [JOK
https://m.edsoo.ru/88675144

Bbubnuoreka [JOK
https://m.edsoo.ru/8a1407e8

but6mmoreka [IOK
https://m.edsoo.ru/8al1415b2

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a141940

bu6mmoreka [IOK
https://m.edsoo.ru/8al41b34

bu6mmoreka [IOK
https://m.edsoo.ru/8a140186

bu6mmorexa [IOK
https://m.edsoo.ru/8al416d4

Bbubnuoreka [JOK
https://m.edsoo.ru/8al416d4

Bbubnuoreka [JOK
https://m.edsoo.ru/8al1410a8



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

63

64

65

66

67

68

Kacanue okpyxHocTel

KonTponpHas padora o teme "YTIibl B
OKpPYHOCTHU. Briucanuwle U onucaHHbie
YETBHIPEXYTOJIbHUKH"

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
0000111eHIEe 3HAHUIA

[ToBTOpEHNE OCHOBHBIX MOHATHI U

METOJIOB KypcoB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHUNA

Wrorosas koHTpoJsibHAs paboTa

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

36

but6mmoreka [IOK
https://m.edsoo.ru/8al1410a8

bu6mmorexa [IOK
https://m.edsoo.ru/8al141c88

Bbub6nuoreka [JOK
https://m.edsoo.ru/8al41ddc

Bbubnuoreka [JOK
https://m.edsoo.ru/8al4lefe

bubnuorexa [JOK
https://m.edsoo.ru/8a142368

but6mmoreka [JOK
https://m.edsoo.ru/8al1420ac



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

Ne
n/n

|V, B N VS B S

O 03 O

11

12

13

14

15

16

Tema ypoka

OmnpezneneHne TPUrOHOMETPUIECKUX
¢ynxuii yrios ot 0° no 180°

DopMyJIbl IPUBEICHUS
Teopema KOCHHYCOB
TeopeMa KOCUHYCOB

Teopema KocHHYCOB

Teopema cuHyCcOB

Teopema cuHycOB
Teopema cuHycOB

HaxoxaeHue IiMH CTOPOH U BEJIUYUH
YIJIOB TPEYTOJIbHUKOB

Pemenne TpeyronbHUKOB
Pewienue TpeyronbHUKOB
Pelienue TpeyroapHUKOB

Pemenne TpeyronbHUKOB

[IpakTHYeckoe MPUMEHEHUE TEOPEM
CHUHYCOB U KOCHMHYCOB

HpaKTI/I‘IeCKOG IPUMCEHCHUC TCOPEM
CHHYCOB U KOCHMHYCOB

KonTtponbHas pabota mo teme "Perenue

KoanuyecTBO 4acos

Bcero

KonTpoJbubie
padoThbI

37

IIpakTHYecKkue
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHBIE
nudposeie
oOpa3oBaTeJibHbIE

pecypcebl

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al1424bc

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al14336¢

bu6mmoreka [IOK
https://m.edsoo.ru/8al42d5e

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al42e8a

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a1430b0

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
https://m.edsoo.ru/8al42ac0
bubmuorexka [JOK
https://m.edsoo.ru/8al42ac0

bubmuoreka [JOK
https://m.edsoo.ru/8al42c3¢c

bu6mmorexa [IOK
https://m.edsoo.ru/8a14392a



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a

17

18

19

20

21

22

23

24

25

26

27

28
29

TPEYTrOJbHUKOB"
[TonsTre o mpeobpazoBaHUM MOAOOUS

COOTBETCTBEHHBIE 3IIEMEHTEI ITOAOOHBIX
uryp

COOTBETCTBEHHBIE DJIEMEHTHI ITOJOOHBIX
¢uryp

TeopemMa 0 pOU3BEICHUU OTPE3KOB
XOpJ, TeopeMa O MIPOU3BEICHUN
OTPE3KOB CEKYIIUX, TEOPEeMa O KBaJpare
KacaTelIbHOMU

Teopema 0 mpoU3BEACHUN OTPEZKOB
XOp, TeOpeMa O MPOU3BEACHUN
OTPE3KOB CEKYIIHNX, TEOPEMA O KBaJpaTe
KacaTeJbHOU

Teopema 0 IpoU3BEEHUN OTPE3KOB
XO0pA, TEOpEMa O IIPOU3BENECHNUN
OTPE3KOB CEKYILUX, TeOpeEMa O KBaJpaTe
KacaTeJIbHOU

[IpuMeHeHue TeopeM B PELLIEHUH
F€OMETPUUYECKHUX 3a7a4

[IprMeHeHue TeopeM B pelieHUr
TE€OMETPUUYECKHX 3a7a4

[IpumMeHeHne TeopeM B pelIeHUH
F€OMETPUUECKHX 3aj1a4

KonTtponsHas padota o teme
"IIpeobpazoBanue mogoous.
MeTtpuueckrue COOTHOUIEHHUS B
OKpYyX)HOCTH"

Onpenenenrie BeKTOpoB. Ouznueckuii u
TE€OMETPUYECKUN CMBICI BEKTOPOB
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YHCIIO

CrnoskeHne 1 BEIYATaHUE BCKTOPOB,

38

bu6mmorexa [IOK
https://m.edsoo.ru/8al143ab0

bu6mmoreka [IOK
https://m.edsoo.ru/8al43de4

bubmuorexka [JOK
https://m.edsoo.ru/8a14406¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al441a4

bu6mmoreka [IOK
https://m.edsoo.ru/8al442da

bu6mmoreka [IOK
https://m.edsoo.ru/8a143106

bubmuoreka [JOK
https://m.edsoo.ru/8al443fc

bu6mmorexa [IOK
https://m.edsoo.ru/8a144578

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al1447a8

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a144960

bu6mmoreka [IOK
https://m.edsoo.ru/8al44a8¢c

bu6mmoreka [JOK



https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c

30

31

32

33

34

35

36

37

38

39

40
41
42

43

44

YMHOKXCHHE BEKTOpPA HA YUCIIO

CoXKeHHE U BRIYMTAHHC BCKTOPOB,
YMHOX>XCHHUC BCKTOPA Ha YUCJIIO

PasnosxeHue BeKTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunatel BekTOpa

CkanspHoe Mpou3BeICHNE BEKTOPOB,
€ro MPUMEHEHHUE ISl HaXOXKACHUS JJIUH
U YTJIOB

CkanspHoe Mpou3BeICHNE BEKTOPOB,
€ro MPUMEHEHHUE VISl HaXOXKACHUS JJIUH
U YTJIOB

Pemienne 3ala4 ¢ IOMOIIBIO BEKTOPOB

Pemenwue 3a1a4 ¢ MoMoIIsI0 BEKTOPOB

[IpumMeHeHre BEKTOPOB ISl peLLICHHS
3a1a4 pU3uKU

KonTtponsHas pabota o teme
"BekTopsr"

I[eKapTOBBI KOOpAWHATBI TOYCK Ha
IIJIOCKOCTH

YpaBHeHuUE NPAMOi
YpaBHeHue npsamoun
YpaBHEHHE OKPYKHOCTH

Koopaunats! Touek nepeceueHus
OKPYKHOCTH U TMPSMOI

MeTo KOOpAMHAT HpU PELICHUN
FEOMETPUUECKHX 3a/1a4, TPAKTUYECKUX
3aj1a4u

39

https://m.edsoo.ru/8al144d52

bu6mmorexa [IOK
https://m.edsoo.ru/8al44fbe

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a14539c¢

bubmmoreka [JOK
https://m.edsoo.ru/8a14550¢

bu6mmoreka [IOK
https://m.edsoo.ru/8al44c3a

bu6mmorexa [IOK
https://m.edsoo.ru/8al1458c4

bubmuoreka [JOK
https://m.edsoo.ru/8a145b08

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al145c48

bu6mmoreka [IOK
https://m.edsoo.ru/8al4635a

bu6mmoreka [IOK
https://m.edsoo.ru/8a146620



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

45

46

47

48

49

50
51
52

53

54

55

56

57

58

59
60

61

MeTto KOOpAMHAT NpU PELICHUN
T€OMETPUUECKHX 33724, TPAKTHUECKUX
3aj1a4u

Meroa KoOOpAMHAT NPH PELLIEHUN
reOMETPUYECKUX 3a]a4, MPaKTHUECKUX
3a1a4

KonTtponsHas padota o teme
" JlekapTOBbI KOOPAMHATHI HA
IockocTu"

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHUKH,
BBIYUCJICHUC UX 3JICMCHTOB

Yucno n. /J[nuHa OKpyKHOCTH

Yucno n. JInuHa OKpyKHOCTH
JlnvHa AyTH OKPY>KHOCTH

Paagnannas mepa yrina

[Inomane kpyra, ceKTopa, CermeHTa
[Inomans kpyra, cekTopa, cerMeHTa
[Tnomane kpyra, ceKTopa, CerMmeHTa
[ToHsiTHME O IBM>KEHUM IIOCKOCTH
[TapannenbHbIl IEPEHOC, TOBOPOT

[TapayenbHbIl IEPEHOC, IIOBOPOT

[TapamienbHbIN IEPEHOC, TOBOPOT
[TapaienbHbII IEPEHOC, TOBOPOT

[IpumMeHeHue ABMKEHUM TPU peLIeHUN
3a1a4
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bu6mmoreka [IOK
https://m.edsoo.ru/8al46e0e

bu6mmoreka [IOK
https://m.edsoo.ru/8al46fda

bu6mmoreka [IOK
https://m.edsoo.ru/8a1472c8

bu6mmorexa [IOK
https://m.edsoo.ru/8al4714c

bubmuorexka [JOK
https://m.edsoo.ru/8al4714c

bu6mmorexa [IOK
https://m.edsoo.ru/8a147426

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a147750

bu6mmoreka [JOK
https://m.edsoo.ru/8a147750

bu6mmorexa [IOK
https://m.edsoo.ru/8al147c¢82

bubmmoreka [JOK
https://m.edsoo.ru/8a147f16

bu6mmoreka [JOK
https://m.edsoo.ru/8al47f16

bu6mmorexa [IOK
https://m.edsoo.ru/8a1480e2



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
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KoHnTtponbHas paboTa mo Temam
"IIpaBHiIbHBIE MHOTOYTOJIBHUKH.
OKpYKHOCTb. JIBUKEHHS TIIIOCKOCTH'

[ToBTOpeHue, 06001ICHNE,
cucreMaru3anus 3Hanui. smepenue
F€OMETPUUECKUX BEIIUYHUH.
TpeyronsHUKH

[ToBTOpenue, 06001IICHNE,
CHCTEeMAaTH3aIus 3HAaHUMN.
[TapannensHbie U NEPICHIUKYISIPHBIC
psSIMbIE

[ToBTOpeHue, 06001ICHNE,
cucreMaru3anus 3HaHui. OKpyHOCTb U
KpyT. ['eomMeTpruyeckue mocTpoeHus.
VYTrbl B OKpY>KHOCTH

[ToBTOpEeHmE, 0600IICHNE,
cucTemMaTu3aiys 3HaHui. Boyucanueie u
ONMCAaHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB

Wrorosas koHTposibHas paboTa

[ToBTOpEeHme, 0600IICHNE,
CUCTEMAaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME
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bu6mmorexa [IOK
https://m.edsoo.ru/8a148524

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a148920



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

8. YA EBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
I'eomerpusi, 7-9 xnaccel/ Atanacan JI.C., byty3oB B.®., KagomueB C.b. u npyrue,
AxknuonepHoe obmectBo «M3aarensctBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

b.I".3uB lunaktuueckue marepuaisl 7,8,9 knacc no reomerpun [Ipocsenienue 2008
JI.C.Atanacsan, B.®.byry3oB, I'eomerpus. Pabouas Tterpaap 7,8,9 Kiacchl.
[Tpocsemenune, 2009

T.M. Mumienko, A.Jl binakoB I'eomerpust. Temarudeckue tectsl. 7,8,9 IIpocenienue,
2008

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmmoreka IIOK

https://m.edsoo.ru/7f415¢2¢

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f417¢18



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f417e18
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