MHWHHUCTEPCTBO IMPOCBEIEHUA POCCUICKOM ®EJEPAIIIN
MunucrepcTBo oopazoBanus u cnopra Pecmyosmmku Kapenus

Anvunuctpamnusi [1eTpo3aBoacKoro ropoackoro okpyra

MOY «JIuneit Ne 40»

PACCMOTPEHO COI''TACOBAHO VTBEPJKAEHO
Kadenpa maTemarnku Ilemarornueckuii COBET Anp ;:{1‘0P__:

Ipotokon Ne 11 ot X B e
HpOTOKOH Ne 1 or «29» aBrycra 2024 r. CﬂBHL{I{aH CPB’
«29» aBrycra2024 r. [Iprka3 No'150

ot «30» asrycra 2024T.
PABOYAS ITPOIT'PAMMA

yueOHoro kypca «I'eomerpus (yriry0JiéHHbIN YPOBEHb)»

T oOyuarommxces 7 — 9 Ki1accoB

IleTrpo3aBoack 2024



IMNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Tipeamera «l'eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHHMs COCTaBJeHA HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHs (eaepaibHOU
o0Opa3oBaTesbHON MPpOrpaMMbl OCHOBHOTO o61iero oopaszosanus (POII OOO0), npencTaBieHHbIX
B ®I'OC OO0, B cOOTBETCTBUM ¢ (eaepanbHOi pabodeil mporpaMMoil Mo yaeOHOMY MpeaMeTy
«["eometpusi», a Takke Ha OCHOBE (erepaTbHOi padodel MporpaMMbl BOCTIUTAHHSL.

['eomeTpust Kak OJMH W3 OCHOBHBIX Pa3AesOB IIKOJbHOW MAaTE€MAaTHUKH, UMEIOIIHNI CBOEH
[EeNbl0 00ecleYnTh H3YYeHHE CBOWCTB W pa3MepoB (UTyp, WX OTHOIICHWH W B3aUMHOE
pacroyio)KeHHe, ONMHpAeTCs Ha JIOTHYECKY0, JO0Ka3aTeJIbHYI0 JHHMIO. L{eHHOCTh H3yueHHs
TE€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aKII0YAETCS B TOM, YTO 00ydaromuics
YUUTCS TPOBOJUTH JIOKA3aTeIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYCHMUS,
JOKa3bIBaTh HMCTUHHBIE YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JOXKHBIM, IPOBOAUTH
paccyXIeHHs «OT MPOTHUBHOTO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB, (JOPMYIMPOBATH OOpaTHbIE
yrBepkaeHus. Ocoboe 3HaUYeHWE JOKa3aTelbHas JIMHHUS UMEET JUIsl YrIIyOJEHHOTO W3ydYeHHs
MaTEeMaTHKH.

[lenpto W3y4YeHHs] TEOMETPUU SIBISETCA HCIONb30BaHHE €€ KaK HWHCTPyMEHTa Tpu
pelIleHNH KaK MaTeMaTH4YeCKHX, TaK M TMPAKTHUECKUX 3a7ay, BCTPEUAIOLIUXCS B pPEATbHOM
xu3HA. OOyUaromuics: JODKEH HAYYHTHCS ONPEAESTh T€OMETPHUECKYI0 (UTYpY, ONHCHIBATH
CIIOBaMU YepTEX WIM PUCYHOK, HAWTH TUIOMIAAh 3€MEJIbHOTO Y4YacTKa, pPacCUYUTHIBATh
HEOOXOUMYI0 JUIMHY ONTOBOJIOKOHHOTO Kalenss win TpeOyemble pa3Mepbl Tapaxka ais
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpPAas, BBIYMCIUTEIbHAS JIMHUS B U3YUYEHUH T'€OMETPHUH.
[lpu pemenun 3amad  TPAKTUYECKOTO  XapakTepa OOydYalOUIMICS  YYUTCS  CTPOUTH
MaTeMaTHYeCKUe MOJENM pealbHbIX JKU3HEHHBIX CHUTyalllii, MNpPOBOJAUTH BBIYUCIEHUS U
OILICHMBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yIbTara.

Oco0eHHOCTh y4eOHOro Kypca yriayOJE€HHOTO M3y4eHHUs] T€OMETPHH COCTOUT B TOM, YTO
o0yuJaromuecs: He TIPOCTO 3HAKOMSITCS C ONpPEIeNEHHBIMH MTOHATUSMH, @ YBEPEHHO OBJIAICBAIOT
umu. CyliecTByloye TeMbl IporpaMMbl 0a30BOro Kypca TreOMETpUU H3ydaroTcs Ha Oouee
rIyOOKOM ypoBHE, a oOydaromiuecss MNpHOOpeTaloT yMEHHUs, MOMOTalllhe UM YBEPEHHO
NPUMEHSATHh CBOU 3HAHUS HE TOJILKO B MaTeMaTHKE, HO U B CMEXHBIX MpeIMeTax, MPex/ie BCero
¢u3uke u wWHPOPMATHKE, a TAKKE IOJH30BATHCS TONYYCHHBIMH 3HAHWSMH TIPU PEUICHUU
MPAKTHYECKHX 3a7au.

CornacHo yueOHOMY IUTaHy B 7-9 Kiaccax Hu3ydaercsi yriayOn€HHBIA y4eOHBIM Kypc
«['eomeTpus», KOTOpBIA BKJIIOYAET CJEIYyIOIIME OCHOBHBIC pa3zensl coaepkanusi: «Hauama
reometpun», «TpeyrompHukm», «OKpyKHOCTBY»,  «YeThlpéxyrompHukm», «llomoduey,
«DneMeHThl TpuroHometrpum», «llnomamm», a Takke «Meton koopauHat», «BekTopbl»,
«IIpeobOpa3zoBaHus MIIOCKOCTHY.

Ha usydenue yueOGHOro Kypca «l'eomerpus» (yriyOjeHHBIH ypoBeHb) oTBoAuTcs 306
yacoB: B 7 kiacce — 102 gaca (3 gaca B Henento), B 8 kiacce — 102 ygaca (3 gaca B Heneno), B 9
kiacce — 102 ygaca (3 yaca B Henemo).



COJEPKXAHUE OBYYEHUA
7 KJIACC

Hauyana reomerpuu

Hcropuss BO3HMKHOBEHMS M DPAa3BUTHs TIeOMeTpUH. HadaibHbIE NOHATHS TE€OMETPHH.
Touxa, mpsiMas, oTpe3ok, Jiyd. [loHsTHe 00 akcrome, TeopeMe, J0Ka3aTeNIbCTBE, ONPEAEICHUN.

B3aumHOe pacrnosokeHne TO4YeK Ha NpsMoi. M3MepeHue IMHBI OTpe3Ka, pPacCTOSIHHUE
MEXIy TOYKAMH.

[Tonymmockoctes m yron. Buael yrnos. M3mepenue BennuuH yrioB. BepTukanbHble n
cMexHble yriubl. llapamiensHple M NepHeHIUKYISIpHBIE HpsiMble. PaccrosiHMe OT TOYKHM 10
npsMoi. buccekrpuca yria.

Jlomanas. Bugel nomanblx. JlouHa  sioMaHoM.  MHoroyrosbHuku.  Ilepumerp
MHOTOyrojpHuKa. [IOHATHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIBHUKAX.

[lepBryHbIE peCTaBIEHNS O paBEHCTBE QUTYP, UX PACIOI0KEHUU, CHMMETPHUH.

IIpocrerimume nocrpoenus. THCTpyMEHTBI 171 U3MEPEHUN U IOCTPOCHUM.

TpeyrojbHuku

Bunst TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYyHOYTOJIBHBIE,
paBHOOEIpeHHbIE, paBHOCTOPOHHUE. MennaHa, OMcCeKTpHca U BHICOTa TPEYTOJIbHUKA.

PaBencTtBo TpeyrosbHUKOB. IlepBbIi M BTOpON NPU3HAKH DPABEHCTBA TPEYTrOJIbHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM W HMX CBoiicTBa. [Ipu3HaK paBHOOEIPEHHOTO TPEYroOJbHHKA.
Tpetnii npu3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHN MEXAy CTOPOHAMU M yIilaMHu TPEyrojbHUKa. HepaBeHCTBO TpeyroybHUKA.
HepaBeHncTBO 0 AiIMHE TOMaHOM.

Cummertpuunsle ¢purypsl. OCHOBHBIE CBOMCTBa oceBOi cummeTpur. [IpuMeps! cuMMeTpun
B OKPY’KaIOLIEM MUDE.

IMapanueabHbie npsavMbie. CyMMa YIJIOB MHOTOYTOJIbHUKA

[TapamnenbHOCTh MPSMBIX, HUCTOPUYECKUE CBEACHMS O mocTyiaate EBkinupa u o posn
Jlo6aueBCKOro B OTKPBITUM HEEBKJIMI0BOM reoMerpuu. CBOHCTBA W MPU3HAKU MapajlleIbHbBIX
npsimblx. CyMMa yrioB TpeyrojibHMKa. BHemHue yrisl TpeyronbHuka. CymMma BHYTPEHHHX
YIJIOB MHOTOYTOJIbHUKA U CYMMa BHEIIHHUX YTJIOB BBITYKJIOIO MHOIOYTI'OJIbHHKA.

IIpsiMoyroJibHbIE TPEYTroJIbHUKHU

ITpusHaku paBeHCTBa NPSAMOYTOJIBHBIX TPEYTOJIBHHUKOB. IlepneHaukynsp ¥ HakiIOHHas.
CBolicTBO MeauaHbl INPSAMOYIOJBHOTO  TPEYrOJbHHMKA, IPOBEAEHHOW K THUIIOTEHY3E.
[IpsimoyrobpHBIN TpeyronbHUK ¢ yrioM B 30°.

OKpyXHOCTH

[ToHsATHA OKPYXHOCTM M Kpyra. OJIEMEHTBl OKPYXXHOCTM M Kpyra: LEHTp, panuyc,
IMaMeTp, XopJa, UX CBOMCTBa. B3aumMHoe pacnonoxeHne oOKpyKHOCTH U IpsiMol. KacaTtenbHas
U cekyuias K OKpyxHocTu. OKpyKHOCTh, BIHCaHHas B yroiu. llpocrteiiiiue mnocTpoeHus ¢
IIOMOUIBIO LIUPKYJIS U TUHEUKH.

I'eomeTpnyeckne mecra TOYeK

[lonaTHe 0 reoMeTpudyeckoM MecTe TOodeK. IIpuMepsl reOMEeTpUYEeCKMX MECT TOYEK Ha
IUIOCKOCTH. bUccekTpuca yria U CepeMHHBIA MEPIEHIUKYISP K OTPE3KY KaK T€OMETPUYECKUE
MecTa To4eK. OnncaHHas OKPYXKHOCTh TPEyTOJIbHHUKA, €€ HEeHTp. MeTo reoMeTpu4ecKux MecT
TOYEK IIPU PELICHUH F€OMETPUUECKHX 3aad.

IocTpoeHus ¢ MOMOLIBIO HUPKYJIA H JTHHEHKH



Uctopuueckue cenenus. OOOCHOBaHMSA TNPOCTEHIINX IMOCTPOCHUH, 3Tambl 3aJadyd Ha
IIOCTPOEHUS, PEIICHNE 3a1a4 Ha IOCTPOECHNE IUPKYJIEM U JINHEUKOM.

8 KVIACC

YeTbIpEéXyroIbHUKH

[TapannmenorpamMMm, €ro TMpU3HAKKW MW CBOMCTBA. l[IpsiMoyroibHHUK, poMmO, KBajapaT, WX
npu3HaKu W cBoicTBa. Tpamemus. PaBHoOenpeHHass Tpamenwusi, €€ CBOWCTBA W MPHU3HAKU.
[IpsmoyronsHas Tpanenus. CpeqHss JIMHUS TPANELUH.

Cpenssisi TMHUS TpeyrojibHUKAa. MeTon yJIBOEHMsS MeIHaHbl TpeyrosibHHKa. Teopema o
NIEPECEYCHUH MEINaH TPEYTOJIbHUKA.

Teopema Qaiieca, Teopema 0 IPONOPLUOHANBHBIX OTpe3kax. Teopema Bapunbona mis
IIPOM3BOJIBHOTO YETHIPEXYTOJILHUKA.

LenTpanbHO-cUMMETpHUUHBIE (PUTYPHI.

IMonooue

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogo0Ous TPeyroJbHUKOB.
[TpumeneHne nogo0us MPH PEIICHUH T€OMETPUUECKUX U MPAKTUUECKUX 3a/ad.

ILtomans

[Tonsitue o mmomanu. CBoiicTBa mIomaae reomerpudeckux ¢uryp. I[Ipocreiimme
dopMysbl Ui IUIOIIAAM TPEYrojbHHMKA, MapaisienorpaMma, pomo6a u Tpanenuu. [lmomann
no00HBIX (huryp. OTHOIIEHHUE IIIOMIACH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema Iludaropa. [Ipumenenne Teopemsl Iludaropa mpu pemieHUH TPAKTUICCKUAX
3az1ad.

DJIeMeHTBhI TPHTOHOMETPUH

CuHyC, KOCHHYC, TAHT€HC U KOTAHI'€HC OCTPOro yIJia NMPSMOYIOJbHOTO TPEYrOJIbHUKA.
Tpuronomerpuueckue ¢ynkuuun yrioB B 30° 45° m 60°. IlpomopunoHadbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIBHUKE.

YT1abl M 4eTBIPEXYT0JIbHUKH, CBSI3AHHbIE C OKPYKHOCTBIO

BrnmcanHble ¥ LEHTpaJIbHBIC YIUIBI, YIOJI MEXAY KAacaTeIbHOW M XOPIOH. YTIIBI MEXAY
XOpAaMM M CEeKyIIMMHU. BrucaHHble U  ONHMCAHHBIE OKPYXXHOCTH TpEYrojbHHKAa U
4eThIPEXYTroIbHUKY. (CBOMCTBA M NPU3HAKK BIMCAHHOTO YETBIPEXYTONbHMKA. B3aumHoe
pacrioyio’)keHue AByX OKpyxkHocTed. Kacanue okpyxHocTeil. OOmme kacaTeiabHble K JBYM
OKPYHOCTSIM.

9 KJIACC

Pemenue TpeyroibHNKOB

Cunyc, xocunyc, taHreHc yrioB oT 0° go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
ToxkaecTBO. Popmyibl npuseaeHus. Pemenne TpeyroabHUKoOB. TeopeMa KOCHHYCOB M TeopemMa
CHUHYCOB. PelleHne mpakTHYecKHX 3a/ad C MCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB M TE€OPEMBI
CUHYCOB. PelieHne 3aja4 reoMeTpuuecKOil ONTHKH.

Tpuronomerpudeckue GopMyIIbl s TUIOIIAAN TPEYTONBHUKA, MTapajlieiorpaMMa, poMoa,
tpanenuu. @opmyia ['epona. @opmyJia MIONIaAN BBITYKIOTO Y€THIPEXYTOJIbHUKA.

IHoxo6me TpeyroibHUKOB



Xopabl U OJOOHBIE TPEYTrOJbHUKH B OKPYKHOCTU. Teopema 0 Mpou3BeeHHH OTPE3KOB
XOpA, TEOPEMBbl O IPOU3BEIEHUU OTPE3KOB CEKYIIHMX, TeopemMa O KBaJpaTe KacaTeJbHOM.
[IpuMmeneHnue npu pemieHruu reomeTpudeckux 3anad. Teopembl UeBsl u Menenas. [lonstue o
TOMOTETHH.

MeToa KoOpaAUHAT

VYpaBHEeHHE TPSAMON Ha IUIOCKOCTH. YTJIOBOW KOI()(UIMEHT W CBOOOJHBIN HWiIeH, WX
reoMeTpuueckuil cMmpici. [lapannenbHOCTh U MEPHEeHIUKYISIPHOCTh MPSMBIX (Yepe3 YIiIoBOU
KOd(UIIHUEHT).

YpaBHeHHE OKpYKHOCTU. HaxoxaeHue IiepecedyeHud OKpYXKHOCTEM M IPSIMBIX B
KoopauHatax. @opmysia paccTOsHUS OT TOYKM A0 mnpsmoi. Ilmomans mapamienorpamma B
KOOpAMHATaX, MOHSATHE 00 OpHEHTHUPOBAaHHOHN miuomanu. [IpumeHeHne Merona KOOpAMHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3aadax.

BekTopsl

BexTopsl Ha minockoctu. CrojkeHUE W BBIYMTAHUE BEKTOPOB — IpaBUIIa TPEYTOJIbHUKA U
napasienorpaMma. YMHOXEHHE BekTopa Ha uyucino. Koopaunatel BekTopa. ClioxkeHue u
BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa HA YMCIIO B KoopauHatax. [[pumMeHeHne BeKTOpoB B
¢dusuKe, eHTp Macc.

[Tonsatue o Oasuce (Ha IIOCKOCTH). PasnoxkeHuss BeKTOpoB mo 0Oazucy. CkamspHoe
IIPOU3BEJICHNE BEKTOPOB, FTEOMETPUUECKUI CMBICI U BBIPAKEHHE B JEKAPTOBBIX KOOpPAWHATAX.
JucTpuOyTUBHOCTD CKaNsipHOTO Tpou3BeneHus. CKaJasipHOE MPOU3BEACHHE U MPOCIMPOBAHHE.
[IpumeHeHne CKaaspHOTO NMPOU3BEACHUS BEKTOPOB MJIsl HAXOXKICHMs UIMH U yIioB. PemieHue
F€OMETPUUECKUX 3ajau C TIOMOIIBIO CKAJIIPHOTO NPOU3BEACHHUS.

JJIMHA OKPY/KHOCTH M IVIOIIAAb KPyra

[IpaBunbpHBIE MHOTOYTOJBHUKH. JlJIMHA OKPYKHOCTH. ['pagycHas u panguaHHas Mepa yria,
BBIYHMCIICHHE UIMH AYr OKpyxHocTei. Ilnomans kpyra, cekropa, cermeHta. lMcropuueckue
CBE/ICHUS 00 U3MEPEHUH JIIMHBI OKPYKHOCTH U TUIOIIAAN KPyTa.

JABuKeHHS MJIOCKOCTH

IlentpanpHass cummerpusa. llenTpanpHo-cummeTpuunbie ¢urypsl. [loBopoTr. OceBas
cuMMeTpust. PUrypel, CHAMMETPUYHBIE OTHOCUTEIBHO HEKOTOPO ocu. [lapannensHslii mepeHoc.

[lonatue nBwkeHuss u ero cmoiicTBa. PaBeHcTBo Quryp. IlposiBienuss cummeTrpuun B
IpUpoJie, >KUBOMMCH, CKYJbINType, apxurekrype. Kommosuumu nawkeHudt (mpocteifine
npumMepsl). [IpuMeHeHne B reoMeTpuyecKux 3a1aqyax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOTPAMMBI YYEBHOI'O
KYPCA «'EOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMBI 110 MaTeMaTHKE XapaKTepU3yloTCs B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

MPOSIBIICHUEM HMHTEpPEca K MPOLLIOMY M HACTOAIIEMY POCCHUHCKOM MAaTEMaTHKH,
LHEHHOCTHBIM OTHOLIEHUWEM K JOCTH)KEHHMSIM POCCHUICKMX MAaT€MATHUKOB U POCCUHCKON
MaTeMaTHYeCKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIKEHUHN B JPYTUX HayKaX W MPHUKIATHBIX
chepax;

2) rpa:kIaHCKOro M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

FOTOBHOCTBIO K BBINMOJTHEHUIO OOS3aHHOCTEH TIpakAaHMHA M peaju3allid €ro Impas,
NPEJICTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKUIMOHHPOBAHHS PA3NUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYpP I'PakJaHCKOrO OO0IecTBa (HampuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
06CY)KI[€HI/IIO OTUYCCKHUX HpO6J’I€M, CBA3AHHBIX C MNPAKTHUYCCKUM INPHUMCHCHUCM [[OCTI/I)KCHI/Iﬁ
HayKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-ITHUECKUX MPUHIUIIOB B I€ATEILHOCTH YYEHOTO;

3) TPyAOBOI0 BOCIIMTAHMSA:

YCTAaHOBKOW HAa AaKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3aJad MaTeMATHYECKOM
HATPABJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMATHYECKOTO 00pa30BaHUs Ha MPOTSHIKECHUH BCel
YKU3HU ISl YCIIEITHON Mpo¢eCCHOHAIBHON AESITeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAaeKTOPHUH OOpa3oBaHUsA U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOro BOCIMTAHMS:

CITOCOOHOCTBI0O K SMOLMOHAIBHOMY M ACTETHYECKOMY BOCIHPHUATHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, pEUICHU, pacCyKIeHUH, YMEHUIO BUJETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO NO3HAHHUS:

OpHGHTaHHefI B ACATCIBHOCTH Ha COBPCMCHHYIO CHUCTEMY HAYyYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI U O0OIIecTBa, NOHUMaHHUEM
MaTEeMaTHYeCKOH HayKH Kak cQepbl 4YeJOBEUeCKON MAesITeNbHOCTH, ITAanoB €€ pa3BUTUSA U
SHAYUMOCTHU IJId Pa3BUTHA HUBUIN3AlIUH, OBJIAACHHUEM SI3BIKOM MATCMATHUKU U MaTeMaTU4YECKOU
KyJbTypOM KakK CpEICTBOM IIO3HaHUS MHpA, OBJIAJCHUEM HAaBBIKAMU MCCIIEIOBATEIbCKON
NESITEIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMS  KYJbTYPbl  310POBbSI U
IMOLMOHAIBHOI0 0JIArONMOJIy4usi:

TOTOBHOCTBIO NPHUMCHATL MATCMATUUYCCKHUE 3HAHUA B MHTCPECAX CBOCro 340POBbA,
BEJICHUS 370pOBOTO 00pasa >KM3HU (3I0pOBOE MHUTAaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U
OTIbIXa, peryispHas Qu3uyeckas aKTHMBHOCThH), C(HOPMUPOBAHHOCTHIO HaBBIKA pedIieKchu,
MpU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ MpaBa JAPYroro 4yeaoBeKa,;

7) IKOJIOTHY€eCKOr0 BOCIIMTAHUS:

OpUeHTallle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3ajad B o0nacTu
COXPAHHOCTH OKpPYXAalolle cpepl, MIaHUPOBAHUS IOCTYNMKOB M OLIEHKH HX BO3MOXHBIX



MOCTIEACTBHUIA ISl OKPY>KAIOIIEH Ccpefbl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOIOTHYECKHX
mpoOJIeM U IMyTeH UX PEIICHHUS;

8) aganTanuu K U3MEHSIONIMMCS YCJIOBUSAM COUMAJILHON M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSIX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JESITeIbHOCTh, B TOM YHUCJIE€ YMEHHE YUUTHCSA Yy APYrUX
JIOJICH, MPUOOPETaTh B COBMECTHOW JIEATEIIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHITUU U3
OTIbITA JIPYTHX;

HEOOXOUMOCThI0O B (DOPMHpPOBAaHMHM HOBBIX 3HAaHUH, (HOPMYIHPOBATH HJAEU, TMOHSITHS,
TUNOTE3b 00 00BEKTaxX U SBICHUSX, B TOM YHCIIC paHee HEM3BECTHBIX, OCO3HABATH NEHHUITUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIMNA KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMBIC DPEIICHUS U
neicTBus, GOpMYITUPOBATEH U OIEHUBATH PUCKH U TTOCIEACTBHS, (POPMHPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEHHUS MpOrpaMMbl MO MaTEeMaTHUKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromerocss OyayT CchOpPMUPOBAHBEI MeTampeAMeTHbIe Pe3YJbTaThl,
XapaKTEPU3YIOIIUECSd  OBJIAJCHUEM  YHHUBEPCAJIbHBIMU  TO3HABATEJIbHBIMU  JI€MUCTBUSIMHU,
YHUBEPCAJIbHBIMM KOMMYHHUKAaTUBHBIMU JEHCTBUSIMHU M YHUBEPCAIbHBIMH PErYJISATUBHBIMU
JEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBble jornyeckue aeicTBus:

BBISBJISITH M XapaKTEPU30BaTh CYIIECTBECHHBbIC MPU3HAKM MAaTeMaTUYECKUX OOBEKTOB,
NOHATHH, OTHOWICHUH MEXAYy MOHATUAMH, (OpPMYyJIHUpOBaTH ONpEAETCHUS  MOHSATHIA,
YCTaHABIIMBATh CYIICCTBCHHBIM TPHU3HAK KIACCU(MUKAIMKA, OCHOBAHUSA I 000OIIEHUs u
CpaBHEHMsI, KpUTEPUU IPOBOAUMOI0 aHAIIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh U MPEOOpPa3OBHIBATH CYKIEHUS: YTBEPAUTENbHBIE U
OTpULATCIIBHBIC, CINHUYHBIC, YHACTHBIC U O6H_II/IG, YCJIOBHBIC;

BBIABJIATE MATCMATHYCCKUC 3aKOHOMCEPHOCTH, B3aMMOCBA3HW W IPOTHUBOPCUUSA B q)aKTaX,
JMaHHBIX, HAOMIOAEHUSIX U  YTBEPXKIEHUSX, MpeayiaraTb KPUTEPUU UIS  BBIABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

ACJIaTb BBIBOJbI C HCIOJB30BAHUEM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUSHUI TI0 aHAJIOTHH;

pa3bupath J0Ka3aTeIbCTBA MaTEMaTHUYECKUX YTBEP)KIEHUH (IpsiMble U OT MPOTUBHOIO),
MPOBOJAUTH  CAMOCTOSITEIFHO  JIOKa3aTelbCTBAa MaTeMaTHYecKux (HakToB, BBICTpauUBaTh
apryMEHTAalUI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, IPUMEHIATh METOJ MaTEeMaTU4YECKOU
WHAYKIIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CHOCOO permeHus y4eOHOW 3amgaund (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOIXOMAMIMA € YYETOM CaMOCTOSITENLHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBaTebcKue 1eicTBUS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATeNIbCKUI MHCTPYMEHT MO3HAHUSA, (OPMYIHUPOBAThH
BOMPOCHI, GUKCHUPYIOIIKE TIPOTUBOpPEUHE, MPOOIeMy, CAaMOCTOATEIHHO YCTaHABIUBATH UCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;



MMPOBOAUTL MO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY 3KCIICPUMCHT, UCCJICAOBAHUC I10
YCTAaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTH4ecKOro OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENILHO (OPMYITUPOBaTH 000OIIEHUS M BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
Ha6JIIOI[eHI/ISI, HUCCIICOOBaHUAA, 9KCIICPUMCHTA, OLCHUBATL HOCTOBCPHOCTDH MOJIYUCHHBIX
pe3yIbTaTOB, BHIBOJIOB U 000OIICHUIA;

IIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE IMpoOIIecca, a TAK)KE BBIIBUTaTh MPEATNOI0KEHHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ unopmanmeii:

BBIABJIIATHE HEAOCTATOYHOCTh U I/136I)ITO‘-IHOCTI) I/IH(l)OpMaHI/II/I, JaHHBbIX, H€O6XOI[I/IMI)IX JJIA
pelIeHus 3a/1a4;

BbIOHMpaTh, aHAIU3UPOBATh, CUCTEMATU3MPOBATh U HHTEPIPETUPOBATH HHQPOPMAIUIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (HOpMY MpencTaBIeHUS MHPOPMALNWU U WLIIOCTPHUPOBATH peIIacMble 3aadu
CXeMaMH, AMarpaMMaMHu, HHOU rpaduKoi U X KOMOMHALIUSAMU;

OLICHMBATh  HAAEKHOCTh UHPOPMALMU 1O  KPUTEPHSM, MPEIJIOKEHHBIM WU
c(hOpMYJITMPOBAHHBIM CAMOCTOSITEIIHLHO.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYXJIEHHUS B COOTBETCTBMU C YCIOBUSIMH U LEJISIMU
O6H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBLIPAKATH CBOKO TOYKY 3pCHHUA B YCTHLBIX W MHUCBMCHHBIX
TCKCTax, MdaBaTb IMOJACHCHHUA II0 XOAy PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘IGHHBIfI
pe3yJbTar;

B Xo/e OOCYXKJEHHUs 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI,
pelaeMoi 3a/a4M, BBICKa3bIBaTh WJIEM, HAlleJICHHbIE Ha MOMCK PEIIEHUs, COMOCTaBIATh CBOU
CYXJICHUS C CYKICHUSMHU JPYTUX YYaCTHUKOB JMAIOra, OOHapyXUBaTh pPa3ndve U CXOJCTBO
MIO3HIINH, B KOPPEKTHOH opme HOopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEACTaBIATh PE3yJIbTaThl PEIIEHUs 3aJaud, HKCIEPUMEHTa, HCCIIEAOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOUMpaTh ¢opMmar BBICTYIUICHHS ¢ Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ay TUTOPUH;

NOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYaIbHONU pabOThl MpuU
peleHny y4eOHBbIX MaTeMaTHYeCKUX 3aJad, NPUHMMATh LElb COBMECTHOH JAEATeNbHOCTH,
IUTAHUPOBATh OPraHU3ALMI0 COBMECTHON pabOThI, pacnpeaessaTh BUIbl paboOT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3ybTAT pabOTHI, 0000IIATh MHEHHS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B T'PYIIOBBIX (hopMax paboThl (0OCYKACHHS, OOMEH MHECHHIA, «MO3TOBBIC
IITYpMBl» U HHBIE); BBIIOJIHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBHA C
JIPYTUMHU 4YJ€HAaMHU KOMaHJbl, OIlEHMBAaTh KayeCTBO pe3yjbTaTa M KaueCTBO CBOEro BKJAJa B
OOIIMI pe3yNnbTaT M0 KpUTEpHUsIM, CHOpMYITUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBUS
Camoopranmn3anus:
BBIABIIAATH NPOOJEMBI Ui pelieHHss B OKU3HEHHBIX U YYEOHBIX CHUTyalusX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0AAX MPUHATHUS pPEeLICHUHN (MHANBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOSITENIbHO COCTABJISATH IJIaH, aJITOPUTM pellieHus 3aJauu (WK ero 4acTh), BBIOUpaTh
croco® pemieHuss € Yy4ETOM HMEIOIIHUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.



CaMOKOHTPOJIb, SMOLMOHATbHbIH MHTE/JIEKT:

BIIAJZIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3yibTaTa PELIeHUs
MaTeMaTH4ecKol 3a/1a4i, CAMOMOTHUBALIUH U PEIICKCHH;

NpEeBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH NpPU PEIICHHM 33/a4H, BHOCHTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa JCSTEIbHOCTH MOCTABICHHOW LIENH M YCIOBHSM,
OOBSACHATH MPUYMHBI JOCTIKCHUS WIIM HEJIOCTIDKCHHUS 1IENTU, HAaXOAUTh OMIMOKY, 1aBaTh OILICHKY
npruoOpeTEHHOMY OTIBITY;

BBIp@)KaTh OSMOIMH TP H3YYCHUH MAaTEMAaTHYECKHMX OOBEKTOB W (PaKTOB, JaBaTh
SMOIMOHATIBHYIO OIIEHKY PELICHUs 3aauu.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y 00y4enus B 7 kjacceoOydaronuiics MOIyYUT CIEAYIONUE MPEAMETHBIE Pe3yIbTaThI:

PacrioznaBaTth H3yueHHBIE TeOMETpUYECKHE (UTYpBI, ONpEAeNiTh HX B3aUMHOE
pacmoio’keHue, U300pakaTh TEOMETPUYECKHE (DUTYpBI, BBINONHATH YEPTEKU IO YCIOBHUIO
3amaud. M3MepsTh JMHEWHbIE W YIJIOBBbIE BETWYWHBL. PemaTe 3amauu Ha BBIUUCICHUE JIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb NpUKUAKY M OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B pPEATbHOU
KU3HU, Pa3MEpoB MPUPOJTHBIX OOBEKTOB. Pa3nmuyarh pa3smMepbl 3THX OOBEKTOB MO MOPSAKY
BEITNYUHBI.

CTpouTh 4epTeku K FEOMETPUUECKUM 3a]a4aM.

[lonb3oBaTbcd MpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, MCIOJb30BaTh MPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOAUTH TOTHUUECKHUE PACCYKACHUS C UCTIOJIb30BAaHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThbCsl MpU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONWCTBOM
MEIWaHbl, NPOBEAEHHOW K THUIIOTEHY3€ NPSIMOYIOJBHOIO TPEYroJbHHKA, B PELICHUH
F€OMETPUUYECKHX 3a/1au.

OnpenensTh MapauIeNTbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOpBIE 00pazyeT ¢ HUMU
cekymas. OnpeaensTh napajieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHHM OT TOYEK
OJHOU MPSAMOM 10 TOUEK APYTro MPsSIMOM.

Pemats 3a1aun Ha kiieT4aroit Oymare.

[IpoBOAUTh BBIYUCIICHUST W HAXOAWTh YHUCIOBbIE M OyKBEHHBIC 3HAUCHHUS YIJIOB B
FEOMETPUUECKUX  3aJadaX C  HUCIOJb30BAHUEM CYMMBI  YIJIOB  TPEYTOJBHHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IPHU MEPECEYeHHU IBYX MapaijiesIbHbIX
NpsMBIX CeKylllel. PemaTe mpakTuyeckue 3aau Ha HaX0KJI€HUE YIJIOB.

Brnanetr mousitueM reomerpudeckoro mecta touek (I'MT). Ompenenste OHCCEKTpUCY
yrila Y CEePEeIUHHBIN TEPHeHAMKYJSp K OTpPe3Ky KaK TE€OMETPUYECKHE MeCTa TOYeK.
[Tonp3oBaThcss TOHATHEM TreomeTpudeckoro Mecta Touek (I'MT) mnpu mokazaTenbCTBe
FEOMETPUUECKUX YTBEPKACHUI U MPU PEIICHUH 3a7a4.

DopMyIUPOBATH OINPEACICHHUS OKPYKHOCTH M Kpyra, XOpAbl U JIUaMETpa OKPY>KHOCTH,
YBEPEHHO BJIAJCTh WX CBONCTBAaMHU. YMETh JOKa3blBaThb M NPUMEHSITh OTH CBOWCTBA MpH
peleHuy 3a1ay.

Bnanerp noHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOJIUTh €€
1eHTp. Jlokas3piBaTh M HCIOJB30BaTh (DAKThI O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYTrOJIbHHKA



IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC MEPIEHIUKYISAPBI K CTOpPOHAM
TPEYrojbHUKA NEPECEKAIOTCS B OAHON TOUKE.

Brnanetp mnoHSATHEM KacaTelbHOM K  OKPYXHOCTH, TIOJIb30BaThCA TEOPEMOWM O
NEPIECHIUKYISIPHOCTH KacaTelbHOW M paauyca, MPOBEeIEHHOTO K TOUKe KacaHud. J[oka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPY>KHOCTH, IIPOBEAEHHBIX U3 OJHOU TOYKHU, U IIPUMEHSIThH
ATO B PEIICHUU T€OMETPUUYECKUX 3a]1ad.

Jloka3piBaTh U MPUMEHATh NPOCTEHIlINe TeOMETpHUYECKHe HEepaBeHCTBA, MOHUMATh HUX
MPAKTUUECKHUI CMBICIL.

HpOBO,Z[I/ITI: OCHOBHBIC TCOMCTPHUICCKUC TTOCTPOCHUA C TOMOIIBIO IMUPKYJIA U JINHEUKH.

K koH1y 00y4eHus B 8 kjacceoOydaronuiics NOIyIUT CIECAYIONIME IPEAMETHBIE PE3yIbTaThl:
PacriozHaBaTe OCHOBHBIE BHJBI UYETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IOJIb30BAaThCA HX
CBOMCTBAMM IIpU PpELICHHM TIEOMETPUYECKUX 3anad. Pasznuyate NpuU3HAKM U CBOMCTBA
napajuiesiorpaMma, pomOa M HpSAMOYTOJIbHHKA, JO0Ka3blBaThb UX U YBEPEHHO NPUMEHATH MU
pELICHNN T€OMETPUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUYEHUS MEIUaH TPEyrojibHUKa (LIEHTpa macc) B
pelIeHNnH 3a1a4.

Bnagets nonsTHeM cpeAHel JTUHUM TPEYroJbHUKA U Tpaneluy, MIPUMEHSITh UX CBOMCTBA
P pEUICHUM TIeOMETpUYecKux 3axad. Mcnoms3oBaTe Teopemy Danmeca U TeopeMy O
IIPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATD UX JJIs PEIICHUS IPAKTUYECKUX 3a1ad.

Pacno3HaBath LEHTPAIbHO-CUMMETPUYHBIE (UTYpPHI M HCIIOJIB30BaTh UX CBOWCTBA MpHU
pelIeHNnH 3a1a4.

Bmaners [MOHATUAMHA monoous TPEYTOJIbHUKOB, kod(durmenta momoous,
COOTBETCTBEHHBIX  3JJIEMEHTOB MNOJOOHBIX TPEYroJIbHUKOB. VIMeTh mpejacTaBieHUE O
npeoOpa3oBaHuu MoAOOHS M O MOoAoOHBIX ¢urypax. [lomb3oBaTbes mpu3HAKaAMU TOI00MS
TPEYrOJIbHUKOB IIPU PELICHUN I€OMETPUYECKUX 3ajad. JloKa3bIBaTh U NPUMEHATH OTHOILLEHUS
IPONOPLUOHATILHOCTY B MPSAMOYTOJBHBIX  TpeyroibHukax. [Ipumensts mnogobue B
IIPAKTUYECKUX 3a7a4ax.

BeBoguTh M MCHONB30BaTh MpocTediine ¢GopMyibl s IUIOUIAJU TPEYroJbHUKA,
napajienorpaMMa, pom0a W Tpameuud. BBIMUCHATH (pa3inU4YHBIME CIIOCOOAMHM) TUIONIA/b
TpeyrojbHMKa ¥ IUIOIIAJM MHOTOYTOJBbHBIX (uryp (monb3ysch, TI/A€ HE00X0IuMo,
KaJbKYJIATOPOM). 3HaTh OTHOIIEHHUE IUIOMAAel MOJOOHBIX (GUIyp U MPUMEHATh NPU PELICHUU
3azna4. [IpuMeHATh NOMy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

[Tonp3oBatbes Teopemoii Iludaropa ans pemeHUs TeOMETPUUECKUX U MPAKTUYECKHX
3ana4y. CTpouTh MaTeMaTHYECKYyI0 MOJENb B MPAKTUYECKUX 3a/adax, CaMOCTOSITEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIUE IIUHBI.

Bragetp NoHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIJa, YIVIa MEXIy KacaTelIbHOH H
XOpAOM, OIMCAaHHOM M BIHMCAHHOW OKPYXKHOCTH TPEYTrOJIbHUKA U YETBIPEXYTOJIbHUKA,
IPUMEHSTH UX CBOMCTBA IPU PELIEHUH 3a]au.

[TpuMeHATh NOJyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJIENH IS
3aJa4 pealbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BHIYMCICHUS C IPUMEHEHUEM HOJ00MS
U TPUTOHOMETPHH (TI0JIB3YACh, T1Ie HEOOXOAUMO, KaJIbKYISITOPOM).

K xoH1y 00y4eHus B 9 kiacceoOydaronuiics NOIyIHUT CIEAYIOUINE IPEIMETHbIE PE3YIbTaThI:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIMHM OCTPBIX YIJIOB, YMETh HaXOJIUTh C MX TOMOLIbIO
pa3IUYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOIO  TPEYTOJbHUKA  («PELIEHUE  MPSIMOYTOJbHBIX



TPEyroJbHUKOB»). HaxoauTh (C MOMOUIbIO KAIBKYJIATOPA) IUIMHBI M YIJIbl U HETAOIUYHBIX
3HA4YCHUM.

[Tonp3oBaTbess popMysIaMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKICHHS COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETMYMHAMH.

Jloka3bIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHATH UX I HAXOXKICHUS
pPa3IUYHBIX JJEMEHTOB TPEYroJbHUKAa («pELIEHHE TPEYroJbHUKOBY»), IMpPH  PELICHUH
TEOMETPUYECKUX 3a1ad. I[puMeHATh oTydeHHbIe 3HAHUS [IPU PEIICHUN IPAKTUYECKHX 3aad.

[TpuMeHATh TPUTOHOMETPHIO B 33Jadax HA HAXOKIEHHUE IUIOIIAAU, BBIBOJUTH U BIAIETh
TPUTOHOMETPUYECKUMH (popMysiaMu JJIsl TUIOIIAAM TPEYToJIbHUKA, MapajuiesorpamMmma, poMoa,
Tparenyu, BEIBOOUTh M TMPUMEHATH (opmyny ['epoHa m Gopmyiy Aisi TUIOMIAAH BBITYKIIOTO
YeTHIPEXYTOJIBbHUKA.

HmeTs npencTaBiieHue 0 TOMOTETHH, IPUMEHATD B IPAKTUYECKUX CUTYaLUAX.

Hcnonws3zoBats Teopemsl UeBbl 1 MeHenas pu peLIeHUH 3a1ad.

Hcnonb30BaTh TEOpEMBI O BIMCAHHBIX YIUIaX, yriaX MEXKIY XOpJlaMu (CEKyIIMMH) U yTiie
MEXy KacaTeJIbHOM U XOPJOH NPU PEIIEHUN T'€OMETPUYECKUX 3a1ad. JJoKka3bIBaTh U IPUMEHATH
TEOPEMBI O NPOU3BEACHUU OTPE3KOB XOPI, O MPOM3BEIEHUHM OTPE3KOB CEKYLIUX, O KBaJapare
KaCaTeJIbHOM.

Brnagers moHATHEM KOOpIMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM MpPSIMO Ha
IUIOCKOCTH. BiiasieT MOHATHSMU YIJIOBOrO KOA(Q(HUIHMEHTa U CBOOOJHOIO 4JIEHA, IOHUMATh UX
Te€OMETPUYECKUN CMBICT U CBS3b YIVIOBOIO KO3(QUIMEHTa C BO3pacTaHHEM M YObIBaHHUEM
JUHEHHOW (QyHKUMH. YMeTh pelaTh METOJOM KOOpPAMHAT 3aJauyd, CBA3aHHBIE C
MApPAJUIEIBHOCTBI0 U MEPHNEHIUKYISPHOCTBIO NPSIMBIX, [IEPECEYEHUEM IPSIMBIX, HAXOKICHUEM
TOYEK IIEPECCUCHUS.

BelBomMTh M BaneTh ypaBHEHHEM OKPYKHOCTH. VCIoib30BaTh METOJA KOOPAMHAT IS
HAaXOJKCHUS IepeceueHil OKpy»KHOCTE! U NpsAMbIX. BianeTs popmynaMu pacCTosSHUS OT TOUKU
710 TIPSIMOH, TUTOINAH HapajiesiorpaMMa B KOOpIUHATaX, UIMETh MOHATHE 00 OPUEHTHPOBAHHOM
iomaay. Ilonb30BaTbCcss METONOM KOOpPAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 NPU PELICHUN
FEOMETPUYECKUX M TPAKTHYECKHX 3anad. [IpuMeHsATh MEeTON KOOpPAMHAT B IPAKTHKO-
OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a1adax.

Buaners nmonsTHEM BEKTOpa. YMETh CKJIAJBIBaTh U BBIUUTATH BEKTOPBI, YMHOXKATh Ha
YHUCJIO, BJIAJIETh MPAaBWIAMM TPEYroJbHHKA MW IapajulesorpaMMa. Brianers NpakTUYECKUMH
MHTEPIPETALUAMHA BEKTOPOB. YBEPEHHO IIOJIB30BAThCA KOOpAMHATAMM BeKTOpa. Braners
CJIOKEHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA HA YHUCJIO B KOOPJAUHATAX.

Nmets mpencraBnenne o Oaszuce (Ha IUIOCKOCTH). PackiazbiBaTh BEKTOpHI MO 0aswucy.
PacknanpiBaTe BEKTOpBI CHJI € TIOMOLIBIO IMPOCHUPOBAHUS M  TPUTOHOMETPHUYECKHUX
cooTHoIeHUH. [IpuMeHATh MoyyeHHbIe 3HaHUs B IPOCTEHIINX (PU3NYECKUX 3a/1adax.

BiageTts noHATHEM CKAISIPHOIO NPOU3BEACHMS BEKTOPOB, IOHUMATh €r0 FT€OMETPUYECKUI
CMBICI U YBEPEHHO IIOJIb30BaTbCs €r0 BBIPAKEHUEM B JEKAapPTOBBIX KOOpAMHATaxX. 3HATh
JUCTPUOYTUBHOCTD CKAJSIPHOTO MPOM3BEJCHUS U €ro CBA3b € MpoeunupoBaHueM. lIpuMeHATH
CKaJIIPHOE IIPOM3BEJIEHUE BEKTOPOB JUIsl HAXOXKIEHUS UIMH U yrioB. Pemats reomerpuueckue
3a/la4yd C TOMOIIBI0 CKaJSIPHOTO IpoW3BeAeHHUA. [cmonb3oBaTh CKaJIspHOE IPOU3BENCHUE
BEKTOPOB B alredpandeckux U (GU3MUECKUX 3aadax.

Bianers MoHATHUAMM NPABWIBHOIO MHOI'OYIOJIBHHKA, JUIMHBI OKPY>KHOCTH, JUIMHBI JyTH
OKPY’>XKHOCTH M PaJMaHHON MEpHI yIila, BBIYMCIATH IUIOIIAAb Kpyra M ero 4acred. Ilomnmmars
cMbIcT yucna 7. [IpuMeHATh Mony4YeHHbIE YMEHUS NPU PEIICHUH NMPAKTUYECKUX 3a]ad. 3HATh
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUH JITMHBI OKPYKHOCTH U TUIOIIAAN KpyTa.



Wmets mpencraBieHue o mpeoOpa3oBaHUM IIOCKOCTH, O ABIMKEHHMsX. Haxomutb ocw,
LHEHTPbl CHUMMETpPUM (Uryp, LEHTPhl MOBOPOTA, HAXOAUTh KOMIIO3UIMH IPOCTEUIINX
npeobpazoBanuil. [IpuMeHsATh ABMKEHUS TUIOCKOCTH MPHU PELICHUH T€OMETPHUUECKHX 3a/au.

[IpuMeHATh MOJIyYeHHbIE 3HAHMS HAa MPAKTUKE — CTPOUTh MATEMATHUYECKUE MOJEIH IS
3a[a4 peasbHON KU3HU U MPOBOJUTH COOTBETCTBYIOILINE BHIYMCICHUS C IPUMEHEHUEM TOJ00MS
U TPUTOHOMETPHUYECKUX (DYHKIHH (TI0JIB3YSCH, T/I€ HE0OX0IMMO, KAIBKYIISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaesioB u
KoHTposibHbIE IlpakTnyeckne (uugpposbie)
n/n TEeMIPOrpaMMbl Bceero
padoTbl padoThI o0pa3oBaTebHbIEPeCypPChI

Hauaina reomerpun. IIpocreiimme
reoMeTpuueckue GUrypsl 1 Ux
cBoricTBa. M3mMepeHue reoMeTpu4ecKux
BEJINYUH

TpeyroysbHuKU

[TapannensHocTs. CyMMa yrios
MHOT'OYTOJIbHUKA

[TpsMoyronbHbIE TPEYTOJILHUKU

I'eomeTprueckue HEpaBeHCTBA

OxpyxHocTb. ['eomeTpuueckne mecta
Touek. [locTpoenns ¢ noMonbo
LUPKYJIS U JINHEUKU

[ToBTOpeHmE, 0600MIEHNE,
CHUCTEMaTH3aLSI3HAaHU I

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

28

19

15

18

10

102

bu6mmoreka [IOK
https://m.edsoo.ru/78c146¢c4

bubmuoreka [JOK
https://m.edsoo.ru/78c146¢c4

bu6mmoreka [IOK
https://m.edsoo.ru/78c146¢c4

bu6mmorexa [IOK
https://m.edsoo.ru/78c146¢c4

bu6mmoreka [IOK
https://m.edsoo.ru/78c146¢c4

bu6mmoreka [IOK
https://m.edsoo.ru/78c146¢c4

bu6mmoreka [{OK
https://m.edsoo.ru/78c146c4




8 KUIACC

Ne
n/n

HaumenoBaHnuepasaeioB u
TEMIIPOrPaMMBbI

YeThIpEXYyTroIbHUKHI
[ToxoOue

[Inomanp

Teopema Iludaropa u Havana
TPUTOHOMETPHUHU

VYTIIBI B 9eTHIPEXYTOJIEHUKH,
CBSI3aHHBIE C OKPYXHOCTBIO
[ToBTOpenwue, 060061IeHNE,
cucTeMaTH3alUI3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaunvecTBouacos
Bcero KoHTpoabHbIEpadOTHI
22 1
16 1
16 1
18 1
20 1
10 1
102 6

IpakTnuecknepadoThI

DJIEeKTPOHHBIE

(uugposbIe)
o0pa3oBaTe/IbHbIEPECYPChI

bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb

bu6mmoreka [{OK
https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb

bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb

bu6mmoreka [JOK
https://m.edsoo.ru/a5cb98eb

bubmuoreka [JOK
https://m.edsoo.ru/a5cb98eb




9 KUIACC

Ne
n/n

HaumenoBaHnuepasaeioB u
TEMIIPOrPaAMMBbI

PemienuerpeyroibHMKOB
[TonobueTpeyronsHUKOB
MeTtoakoopauHat

Bexkropsl

JlinHa OKpy»KHOCTH U IJIOLIA]b
Kpyra

I[BI/I)KGHI/IHHJ'IOCKOCTI/I

[ToBTOpenme, 0600MIECHNE,
cHUCTeMaTH3alUsA3HAaHU I

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuectBouacon
Bcero KoHTpoabHbIEpadOTHI

22 1
12 1
10 1
20 1
16 1
10
12 1

102 6

IpakTnyecknepadoThI

DJIEeKTPOHHBIE
(uugposbIe)

o0pa3oBaTe/IbHbIEPECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [{OK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmorexa [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230




INOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/ Temaypoxka

n

Hcropusi BOBHUKHOBEHUS U Pa3BUTHS
r€OMETPUHU

Hauanbnusie nonsitusa reomerpun. Touka,
npsiMasi, OTPE30K, JIyd

HauanpHble nousaTusa reometpun. Touxka,
npsimasi, OTPe30K, JIy4

[TonsTre 06 akcrome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICIICHUH, CBONCTBE,
IIpU3HAKE

B3anmHoe pacnonokeHue ToYeK Ha MpSIMOil.

W3mepeHune UTHHBI OTpe3Ka, pacCTOSHUE
MEXy TOUKaMHu

B3anMHOe pacnioniokeHue TOYeK Ha IPsIMOi.

N3mepenue nimHbl OTpe3Ka, pacCTOsHUE
MEXIy TOYKaMU

B3anMHOe pacronokeHue TOYeK Ha IIPsiIMOi.

N3mepenue nimHbl OTpe3Ka, pacCTOsSHUE
MCXKIY TOYKaMH
[TosymutockocTs 1 yroi. Buasl yrios.

I/I3Mep CHUCBCIIMYUHYTJIOB

[TonynnockocTs u yroyi. Buasl yrios.
N3mepeHneBenMunHyTIIOB

KoanuyecTBouacoB

Bcer
0

KontpoabHbiepad
OTBI

IIpakTHyecknepad
OThI

JJIeKTPOHHBbIE HU(poBbHIE
o0pa3oBaTebHbIEepecypChl

but6mmoreka [IOK
https://m.edsoo.ru/925af86b

bu6mmoreka [IOK
https://m.edsoo.ru/659c¢4331

bubmuorexa [JOK
https://m.edsoo.ru/20bael12a

but6mmoreka [JOK
https://m.edsoo.ru/3d223477

bu6mmorexa [IOK
https://m.eds00.ru/92b776f1

Bu6nuoreka [JOK
https://m.eds00.ru/9¢500788

bubmuorexa [JOK
https://m.edsoo.ru/7f06e8ce

but6mmoreka [JOK
https://m.edsoo.ru/36862bf3

bu6mmoreka [IOK
https://m.edsoo.ru/21cedff2




10

11

12

13

14

15

16

17

18

19

20

[TomyminockocTs U yroiy. Buasl yrios.
N3mepeHneBenn4rHy 0B

BepTukanbHble U CMEKHBIE YTJIBL.
[TapanenbHble ¥ NEPIEHIUKYIISIPHBIE
psiMbIE

BepTukanbHble U CMEKHBIE YTJIbL.
[TapannenbHble U NEPIEHIUKYIISIPHBIC
IpsIMbIE

BepTukanbHble U CMEKHBIE YTJIbL.
[TapannenbHble ¥ NEPIEHIUKYISIPHBIE
psiMble

BepTukanbHble U CMEKHBIE YTJIbL.
[TapannenbHble ¥ NEPIEHIUKYIISIPHBIE
psiMble

BeprukanbHble U CMEKHBIE YTJIBL.
[TapannenbHble ¥ NEPIEHIUKYIISIPHBIE
IpsIMbIE

buccekrpucayrna

buccekrpucayrna

buccekrpucayrna

Jlomanas. Buasl nomanbix. J[JinHa JIoMaHOM

MHuoroyronsnuku. [lepumerp
MHOIOyrojpHuKa. [IoHATHE O BBIMYKIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

bubmmorexa [JOK
https://m.edsoo.ru/ce214e34

but6mmoreka [JOK
https://m.edsoo.ru/7399faea

bu6mmorexa [IOK
https://m.edsoo.ru/5¢2c0dff

Bubnuoreka [JOK
https://m.edsoo.ru/4a4bf678

bubmuorexa [JOK
https://m.edsoo.ru/84ee61de

but6mmoreka [JOK
https://m.edsoo.ru/d04bb9c5

but6mmoreka [{OK
https://m.edsoo.ru/da5e003c

but6mmoreka [IOK
https://m.edsoo.ru/557998af
bubmuorexa [JOK
https://m.edsoo.ru/5e¢a89182

Bbu6nuoreka [JOK
https://m.edsoo.ru/c84d7212

bubmmorexa [JOK
https://m.edsoo.ru/91fe52bc




21

22

23

24

25

26

27

28

29

30

31

Jlomanas. Buasl nomanbix. J[JinHa JIoMaHOM

MHuoroyronsuuku. [Iepumerp
MHOIOyrojpHuKa. [IoHATHE O BBIMYKIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

Muoroyronsnauku. [lepumerp
MHOroyrojbHuka. [IoHATHE O BBIMYKIBIX U
HEBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

Muoroyronsauku. [Tepumerp
MHOTOYyTroJibHUKA. [IoHATHE O BHIMYKIIBIX U
HEBBIMYKIIBIX MHOTOYTOJTbHUKAX

Muoroyronsauku. [Tepumerp
MHOroyrojpHuka. [IoHATHE O BBIMYKIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
HNHCTpyMEHTHI 111 U3MEPEHUH U
MMOCTPOEHUI

HNHCTpyMEHTHI 111 U3MEPEHUH U

MMOCTPOEHUM

Kontponbnas padota nmo teme "Hauvaina
reomerpuu. [Ipocreiinne reoMeTpudecKme
(burypsl U UX CBOICTBA.
N3mepenuereomerpudeckuxpuryp"”

Menuana, OMCCeKTpHUca U BBICOTA
TPEYroJbHUKA

Menunana, GuccekTpuca 1 BbICOTa
TPEYrojbHUKA

PaBeHCTBOTPEYTrOJILHUKOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/Qaab8dfc

Bbubnuoreka [JOK
https://m.edsoo0.ru/27b15065

bubmmorexa [JOK
https://m.edsoo.ru/5cc7a352

but6mmoreka [IOK
https://m.edsoo.ru/6cac74dc

bu6mmoreka [IOK
https://m.edsoo.ru/3e269ed8

Bbu6nuoreka [JOK
https://m.edsoo.ru/333ecb98

but6mmoreka [JOK
https://m.edsoo.ru/26b0a806

bu6mmoreka [IOK
https://m.edsoo.ru/aalb7981

bu6mmoreka [IOK
https://m.eds00.ru/9ae97099

bubmuorexa [JOK
https://m.edsoo.ru/dc3e45d1

bubmuorexa [JOK
https://m.edsoo.ru/8e04a02f




32

33

34

35

36

37

38

39

40

41

42

43

44

45

IIepBbIil 1 BTOpOH IIPU3HAKKU PABEHCTBA
TPEYTrOJIbHUKOB

[TepBsIii 1 BTOPOI MpHU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

[IepBbIil 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTOJIbHUKOB

IIepBbIil 1 BTOPOH IIPU3HAKKU PABEHCTBA
TPEYTrOJIbHUKOB

[TepBsIii 1 BTOPOI MpHU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

PaBHOOE1peHHBIE TPEYTOJIBHUKH U UX
CBOMCTBA

PaBHOOGe1peHHBIE TPEYTONIBHUKH U UX
CBOMCTBA

PaBHOOEIpEHHBIC TPEYTONBHUKN U UX
CBOMCTBA

[Tpu3HnakpaBHOOEPEHHOTOTPEYTOJILHUKA
[Tpu3HnakpaBHOOEPEHHOTOTPEYTOJILHUKA
TpeTtuitnpu3HakpaBeHCTBATPEYTOJIbHUKOB
TpeTuiinpru3sHakpaBeHCTBATPEYTOJIbHUKOB

Tperuiinpu3HakpaBeHCTBATPEYTOJIHUKOB

@urypsl ¢ oceBoit cummerpuen. llpumepst
CUMMETPHUU B OKPYIKAIOIIEM MUPE

bubmmorexa [JOK
https://m.edsoo.ru/0f5Sd60af

bu6mmoreka [IOK
https://m.edsoo.ru/a56¢c5a9b

Bbu6nuoreka [JOK
https://m.edsoo.ru/34f8650e

bubmuorexa [JOK
https://m.edsoo.ru/ffe06285

bu6mmoreka [IOK
https://m.edsoo.ru/79753cdf

Bbu6nuoreka [JOK
https://m.edsoo.ru/c59fdae9

but6mmoreka [JOK
https://m.edsoo.ru/7e10fb44

bu6mmoreka [IOK
https://m.edsoo.ru/1¢c2cc982

bu6mmoreka [IOK
https://m.edsoo.ru/480b3c40

bu6mmoreka [IOK
https://m.edsoo.ru/bf564ab7

but6mmoreka [JOK
https://m.edsoo.ru/b4229637

but6mmoreka [JOK
https://m.edsoo.ru/7a899c¢49

bubmuorexa [JOK
https://m.edsoo.ru/41c75e54

bubmmorexa [JOK
https://m.edsoo.ru/83d5ffea




46

47

48

49

50

51

52

53

54

55

56

57

58

59

@urypsl ¢ oceBoii cummerpuen. llpumepst
CUMMETPHUU B OKPYIKAIOIIEM MUPE

KonTtponbnas paboTa mo teme
"TpeyronbHUKH"

[TapaniaenbHOCTb MPSIMBIX

CBoiicTBa ¥ MPU3HAKU MAPATIIIETBHBIX
MPSIMBIX

CBolicTBa M NPU3HAKK NapaJIJIeIIbHbBIX
MIPSAMBIX

CsoiicTBa 1 MPpU3HAKHU ITapaJUICIIbHBIX
MpAMBIX

CBoiicTBa ¥ IPU3HAKU MapalIeNIbHbIX
IIPSIMBIX

CBolicTBa M NPU3HAKK NapaJlJIeIIbHbBIX
IIPSAMBIX

CsoiicTBa 1 MPpU3HAKHU ITapaJUICIIbHBIX
MPpAMBIX

CyMMayrioBTpeyrojbHUKa

CyMMayTI0BTpEyrojibHUKa

BHemHueyrsITpeyroyibHIKa

BHemHueyrsITpeyrojibHIUKa

CyMmMa BHYTPEHHMX YTIJIOB MHOTOYT'OJIbHUKA
U CyMMa BHEIIHUX YIJIOB BBIITYKJIOT'O

bubmmorexa [JOK
https://m.edsoo.ru/a48cf0cd
bu6mmoreka [IOK
https://m.edsoo.ru/6f0a9a78

bu6mmoreka [IOK
https://m.edsoo.ru/a081482d

bu6mmoreka [IOK
https://m.edsoo.ru/2¢d69381

bubmuorexa [JOK
https://m.edsoo0.ru/75899b52

bu6nmmoreka [IOK
https://m.edsoo.ru/e0fde699

Bbu6nuoreka [JOK
https://m.edsoo.ru/74e8bd74

bubmuorexa [JOK
https://m.edsoo.ru/070fd7db

bu6mmorexa [IOK
https://m.edso0.ru/5¢90¢339
bu6mmoreka [IOK
https://m.edsoo.ru/d1dcaScd

bu6nmmoreka [IOK
https://m.edsoo.ru/7af6d9e6

bu6nmmoreka [IOK
https://m.edsoo.ru/bc409f4f

bubmuorexa [JOK
https://m.edsoo.ru/371cbel 1

bubmmorexa [JOK
https://m.edsoo.ru/a3dd667f




60

61

62

63

64

65

66

67

68

69

70

71

MHOT'OYT'OJIbHUKA

CymMa BHYTPEHHHX YTJIOB MHOTOYTOJIbHUKA
Y CyMMa BHEUIHHUX YTJIOB BBIMYKJIOTO
MHOTOYTOJIbHUKA

CyMMa BHYTPEHHHUX yTJIIOB MHOTOYTOJIbHHKA
¥ CyMMa BHEIIHHX YTJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA

Konrponsnas pabora o Teme
"[lapaynenbHOCTb.
CyMMayTri10BMHOTOyToJIbHUKA"

[Tpu3HakupaBeHCTBAIPAMOYTOJIbHBIXTPEYTO
JLHUKOB

[Ipu3HakupaBeHCTBAIPAMOYTOJIbHBIXTPEYTO
JBHUKOB

[leprienauKyIAp U HAKIOHHAS

CBOMCTBO MeIMaHbl MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, ITPOBEAEHHON K THIIOTEHY3€

CBOICTBO MeIMaHbI MPSIMOYTOJIBHOTO
TpPEYroJbHUKA, TPOBEAEHHON K THIIOTEHY3€E
[IpsiMOyTOnbHBIN TPEyroibHUK ¢ yriaoM B 30
rpagycoB

[IpssMOyTONBHBIN TPEYTroNbHUK ¢ yTioM B 30
rpagycoB

CooTHoOIIEHUS MEX1y CTOPOHAMU U YTJIaMU
TpPEeYroJbHUKA

CooTHOIIEHNS MEX/1y CTOPOHAMU U YIJIaMU

bu6mmoreka [IOK
https://m.edsoo.ru/e638a510

Bbubnuoreka [JOK
https://m.edsoo.ru/b75ede0e

bubmuorexa [JOK
https://m.edso0.ru/40947485

but6mmoreka [JOK
https://m.edsoo.ru/330d63ff

bu6mmoreka [IOK
https://m.edsoo.ru/0e1544dc

Bbu6nuoreka [JOK
https://m.eds00.ru/9573100000
00000

but6mmoreka [JOK
https://m.edsoo.ru/b34a450e

bu6mmoreka [IOK
https://m.edsoo.ru/83fabf79

Bbu6nuoreka [JOK
https://m.edsoo.ru/52b57d0f

but6mmoreka [JOK
https://m.edsoo.ru/aec6d443

bu6mmoreka [IOK
https://m.edsoo.ru/95db41{7

bu6mmoreka [IOK




72

73

74

75

76

77

78

79

80

81

82

TpEYroJIbHUKA

HepasenctBo TpeyronbHuka. HepaBeHCTBO 0
JUIAHE JJOMAaHOMI

HepaBeHCcTBO Mex 1y NEpIEHANKYIIIPOM U
HaKJIOHHOH. PaccTosgHue oT TOUKU 10
IpsAMON

Konrponsnas pabora o Temam
"[IpsiMOyrOJIbHBIE TPEYTOIBHUKH",
"I'eomeTpuueckre HepaBeHCTBA"
OKpY’KHOCTb, XOPZbI U JUAMETPBI, UX
CBOMCTBA

OKpY’KHOCTb, XOP/Ibl U TUAMETPBI, X
CBOICTBa

B3aumHoe pacnonoxeHue OKpy>KHOCTH U
npsimoid. KacatenbHas u cexymas K
OKpPYKHOCTH

B3auMHoe pacnonoxeHre OKpy>KHOCTU U
npsmoil. KacatenbHast u cexymiast K
OKpPYKHOCTH

B3auMHoe pacnonoxxeHne OKpy>KHOCTU U
npsmoil. KacatenbHast u cexymiast K
OKPY’>KHOCTH

OKpY>KHOCTb, BIIUCAHHAS B YTOJI

OKpy>KHOCTb, BIMCAHHAs B yIroJl

IlonsTue o TCOMETPUUCCKOM MECTE TOYCK.
HpI/IMepH reoOMETPpUICCKUX MECT TOYCK Ha

https://m.edsoo.ru/5ea388d0

bu6mmoreka [IOK
https://m.edsoo.ru/50fa9985

Bbubnuoreka [JOK
https://m.edsoo.ru/7284cbde

bubmuorexa [JOK
https://m.edsoo.ru/85f00be3

but6mmoreka [JOK
https://m.edsoo.ru/588c3al8d

Bbu6nuoreka [JOK
https://m.edsoo.ru/02406d49

bubmuorexa [JOK
https://m.edso0o0.ru/00d222d9

but6mmoreka [JOK
https://m.edsoo.ru/4t8753bb

bu6mmorexa [IOK
https://m.edsoo.ru/a52f2800

bu6mmoreka [IOK
https://m.edsoo.ru/3767ac35
but6mmoreka [JOK
https://m.edsoo.ru/f019e49b
bu6mmoreka [IOK
https://m.edsoo.ru/9bdd6b63




83

84

85

86

87

88

89

90

91

92

93

IJIOCKOCTH
IToHsiTHE O TEOMETPUYECKOM MECTE TOYEK.
IIprMepbl reOMETPUYECKUX MECT TOYEK Ha
IJIOCKOCTH

OnucaHHast OKPY’KHOCTb TPEYTrOJIbHHUKA, €€
LEHTP

OnucaHHast OKPY’KHOCTb TPEYrOJIbHHKA, €€
LIEHTP

MeTo TeOMETpUYECKUX MECT TOYEK IIPU
PEILIEHNN T€OMETPUYECKUX 3a/1a4

MeTo reoMeTpUYeCKUX MECT TOUYEK IpHU
pELIeHNN T€OMETPUYECKUX 3a1a4

MeTo reoMeTpUYECKUX MECT TOUYEK IpU
pELIEHNN T€OMETPUUYECKUX 3aa4

MeTo TeOMETPUYECKUX MECT TOYEK IIPU
PEILIEHNN T€OMETPUYECKUX 3a/1a4
OO0ocHOBaHMSI MPOCTEHIITNX TTOCTPOCHUH,
JTamnbl 337]a4y Ha IOCTPOEHUS, pElIeHNE
3a7a4 Ha TOCTPOCHUE LIUPKYJIEM M JIMHEHKOU
O6ocHOBaHMS MTPOCTEHIITNX TOCTPOCHHUH,
JTamnbl 337ja4y Ha IOCTPOEHUS, pELIEHHE
3a/1a4 Ha NOCTPOEHUE UPKYJIEM U JIMHEUKOU

KonrtponsHas padora no teme "OKpy>KHOCTb.

I'eomerpuueckue mecta Touek. [loctpoenus
C MIOMOILBIO LIUPKYJI U JIMHEUKH"
[ToBTOpenue u o6o6menue. Pemenne 3amay,

WUTIOCTPUPYIOUINX CBA3H MEKITY
pa3IMYHBIMU TEMaMU Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/621adf85

Bbu6nuoreka [JOK
https://m.edsoo.ru/f5b41bc7

bubmuorexa [JOK
https://m.edso0.ru/c96254e9

bu6mmoreka [IOK
https://m.edsoo.ru/5894e7a4

Bbu6nuoreka [JOK
https://m.edsoo.ru/784342d1

but6mmoreka [JOK
https://m.edsoo.ru/05853a22

bu6mmoreka [IOK
https://m.edso0.ru/6903dff0

Bbubnuoreka [JOK
https://m.edsoo.ru/e511d730

bubmmorexa [JOK
https://m.edsoo.ru/f3bfbf74

but6mmoreka [JOK
https://m.edsoo.ru/791dafc6

bu6mmoreka [IOK
https://m.edsoo.ru/f0e38fa3




94

95

96

97

98

99

100

101

102

[ToBTOpenue u 0606menue. Pemenue 3aaay,
UJITIOCTPUPYIOIIUX CBSA3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

IToBTOopenue u o6o6meHue. Pemenue 3anauy,
WTIOCTPUPYIOIINX CBS3H MEXIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6o6menue. Pemenne 3amay,
WUTIOCTPUPYIOITUX CBSI3H MEKITY
pa3IMYHBIMKM TEMaMH Kypca

[ToBTOpenue u obod1eHue. Pemenue 3aaady,
WUTIOCTPUPYIOIIUX CBA3U MEXKIY
Pa3ITUYHBIME TEMaMH Kypca

[ToBTOpenue u 06o6menue. Pemenue 3aaay,
MJUTIOCTPUPYIOIIUX CBSA3U MEKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u o6o0IeHue. Penienue 3anay,
WLTIOCTPUPYIOILINUX CBA3U MEXKIY
pa3IM4YHBIMU TEMAMU Kypca

[ToBTOpenue u o6o6menue. Pemenne 3amay,

WTIOCTPUPYIOIIHX CBS3H MEXIY
pa3NUYHBIMM TEMaMH Kypca

HToroBaskoHTpobHasspaboTa

[ToBTOpenue u o6obmenue. Pemenne 3amay,
WUTIOCTPUPYIONTUX CBSI3H MEKITY
pa3IMYHBIMKM TEMaMH Kypca

OBILEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

bubmuorexa [JOK
https://m.edsoo.ru/38a31139

but6mmoreka [JOK
https://m.edsoo.ru/7382bcc4

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

Bbubnuoreka [JOK
https://m.edsoo.ru/07e567¢l

bubmmorexa [JOK
https://m.edsoo.ru/8a4b94e4

but6mmoreka [{OK
https://m.edsoo0.ru/397d166b

but6mmoreka [{JOK
https://m.edsoo.ru/c60d778a

bu6mmoreka [IOK
https://m.edsoo.ru/fd50754a

bu6mmoreka [IOK
https://m.edsoo.ru/971f7836




8 KUIACC

Ne
n/
n

10

11

12

Temaypoka

[Tapannenorpamm, ero nNpu3Haku U
CBOICTBa

[Tapannenorpamm, €ero Npu3Haku U
CBOICTBa

[Tapamnenorpamm, €ero npu3Haku U
CBOMCTBA

[Tapannenorpamm, ero nNpu3Haku U
CBOICTBa

[Tapannenorpamm, €ero Npu3Haku U
CBOICTBa

[IpsimoyroibHUK, poMO, KBaaparT,
UX IIPU3HAKU U CBOMCTBA

[IpsimoyroipHUK, poMO, KBapar,
WX MPU3HAKU U CBOMCTBA

[IpssmoyronbpHUK, poMO, KBapart,
UX IIPU3HAKHU U CBOMCTBA

[IpsiMoyroibHUK, poMO, KBaaparT,
UX IIPU3HAKU U CBOMCTBA

Cpenusist TUHUS TPEyTroJIbHUKA

CpenHsist TMHUS TpeyroJbHUKA

Tpanenus. PaBHoOeapennas

KoaunuyecTBouyacoB

Bce
ro

KonTposabHubiepa
00ThbI

IpakTnyeckuepa
00THBI

DJIeKTPOHHBbIEH(PPOBHIEOOPA30BATEIbLH
blepecypchbl

bu6mmorexa [IOK
https://m.edso0.ru/8c2d08f0

Bbu6nuoreka [JOK
https://m.edsoo.ru/0dbbebfb

bubmmoreka [JOK
https://m.edsoo.ru/fb521d1b

bu6mmorexa [IOK
https://m.edsoo.ru/dc674776

Bbu6nuoreka [JOK
https://m.edsoo.ru/4823807b

bubmmoreka [JOK
https://m.edsoo.ru/8abc88a8

bu6mmorexa [IOK
https://m.edsoo.ru/d6a662c9

Bbu6nuoreka [JOK
https://m.edsoo.ru/21884952

bu6mmoreka [JOK
https://m.edsoo.ru/a6373aa2

bu6mmoreka [IOK
https://m.edsoo.ru/6e1bcbbb

bubmuoreka [JOK
https://m.edsoo.ru/6b23a4c3

bubmuoreka [JOK




13

14

15

16

17

18

19

20

21

22

23

24

Tpaneuus, e€ CBOUCTBA U
MIPU3HAKU

Tpanermus. PaBHoOeapeHHAs
Tpareuus, €€ CBOMCTBa U
MIPU3HAKU

[IpsiMoyrosbHas Tpanenus
Cpenssist TMHUSA Tpaneuuu
Teopema®daneca

Teopema®daneca

Teopema o
IIPONOPLUOHAIIBHBIXOTPE3KAX

Teopema 0 mpONOPLHMOHATBHBIX
OTpe3Kax

IlenTp macc TpeyrojabpHHKa

[lenTpanbHO-
CUMMETPUYHBICPUTYPBI
KonrtpomnsHas pabota o teme
"YeTbIpEXyroabHUKH"
ITonstue mromanu. CBoicTBa
MJI0ILAIel TEOMETPUUYECKHUX
¢uryp

TToustue miomanu. CBoiicTBa
IJIOIAZEH TEOMETPUIYECKUX

https://m.edsoo.ru/d61aa9d2

bu6mmorexa [JOK
https://m.edsoo.ru/17f960ca

bu6mmorexa [IOK
https://m.edsoo.ru/3375c8f3

bu6mmoreka [{OK
https://m.edsoo.ru/7963a7f5
bubmmoreka [JOK
https://m.edsoo.ru/342ea505
bubmmoreka [JOK
https://m.edsoo.ru/a2402d2b

bubmmoreka [JOK
https://m.edsoo.ru/b62d4c47

bu6mmorexa [IOK
https://m.edsoo.ru/8eccc056

bu6mmorexa [IOK
https://m.edsoo.ru/9cbcf96¢

bu6mmorexa [IOK
https://m.edsoo.ru/8578076a

bubmmoreka [JOK
https://m.edsoo.ru/bed0f9{3

bu6mmorexa [IOK
https://m.edsoo.ru/7af5b92e

bu6mmorexa [IOK
https://m.edsoo.ru/37a176c0




25

26

27

28

29

30

31

duryp

TToustue miomanu. CBoiicTBa
IJIOIAJEH TEOMETPUUECKUX
duryp

[pocreiimme hopmMysl s
IUIOLIA/IA TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u
Tparnenuu

[pocreiimme hopmMymsl 1
IUIOLIAIU TPEYTOJIbHUKA,
napasiesorpamMmma, pomoa u
Tparnenuu

[Ipocreiitme hopMysl a1
IUIOLIAIU TPEYTOJIbHUKA,
napasuiesiorpaMmma, pomoa u
Tparnenuu

[Ipocreiitme hopMysl a1
TUTOIIAIN TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u
Tparnenuu

[Ipocreiimme hopmynbl amns
TUTOIIAIN TPEYTOJIHUKA,
napasuienorpaMma, pomoa u
Tparnenuu

[Ipocreiimme hopmynbl amns
TUTOIIAN TPEYTOJIbHUKA,
napasuienorpaMma, pomoa u
Tparnenuu

bu6mmoreka [IOK
https://m.edsoo.ru/6004265a

Bbu6nuoreka [JOK
https://m.edsoo.ru/596al1d0e

Bbu6nuoreka [JOK
https://m.edsoo.ru/f636delf

Bbu6nuoreka [JOK
https://m.edsoo.ru/9732274d

bubmmoreka [JOK
https://m.edsoo.ru/e6458963

bubmmoreka [JOK
https://m.edsoo.ru/Ob18fc61

bubmmorexa [JOK
https://m.edsoo.ru/eb691e04




32

33

34

35

36

37

38

39

40

41

[Ipocreiitme hopmMysl a1
IUIOUIAIA TPEYTOJIbHUKA,
napasuiesiorpamMmma, pom0a u
Tpaneuuu

[Ipocreiimme hopmynsl amns
IUIOUIAIA TPEYTOJIbHUKA,
napasuienorpaMma, pomoa u
Tpaneuuu

[Ipocreiimme hopmynbl amns
IUIOLIAIA TPEYTOJIbHUKA,
napasuienorpaMma, pomoa u
Tpaneuuu

[MnomaaumnogoOHBIXUTYp
[MnomaaumnogoOHBIXUTYp

[TnomanumogoOHBIX GUTyp

KonrpomnsHas pabota o teme
"ITnomans"

Teopema [Tudaropa

[Ipumenenne Teopemsr [Tudaropa
IIPU PELICHUH NPAKTUYECKUX
3a1a4y

[Ipumenenne Teopems [Tudaropa

MIPH PEIICHUN MPAKTHUECKHUX
3a1a4

bubmmoreka [JOK
https://m.edsoo.ru/8b93ctba

bubmmoreka [JOK
https://m.edsoo.ru/c35f544d

bubmmoreka [JOK
https://m.edsoo.ru/a3f9beld

bu6mmorexa [JOK
https://m.edsoo.ru/d8638134

bubmmoreka [JOK
https://m.edsoo.ru/2383022¢
Bbu6nuoreka [JOK
https://m.edsoo.ru/5ee2a7d4

bubmmoreka [JOK
https://m.edsoo.ru/05f10573

bubmmoreka [JOK
https://m.edsoo.ru/7f631{27

bubmmoreka [JOK
https://m.edsoo0.ru/4829510

bu6mmorekxa [{OK
https://m.edsoo.ru/a9fbd79b




42

43

44

45

46

47

48

49

50

51

52

53

54

[Tpumenenue Teopemsl [Tugaropa
IIPU PELICHUHU NTPAKTHYECKUX
3a/1a4

[Ipumenenne Teopemsr [Tudaropa
IIPY PELICHUN IPAKTUYECKUX
3a1a4

[Ipumenenne Teopemsr [Tudaropa
MIPH PEUICHUN TPAKTUICCKUX
3a1a4

[TonobueTpeyroabHUKOB,
K03 hUIMeHTHON00M S

[TomoOueTpeyronbHUKOB,
Kkoa¢ punmeHTno00us

[Ipu3HaKUIOAOOHUSITPEYTONLHUKOB
[Tpu3HaKUIIOTOOUATPEYTOILHUKOB
[Tpu3HAKUITOTOOUATPEYTOILHUKOB
[Tpu3HAKUITOTOOUATPEYTOILHUKOB
[Ipu3HaKUOg0OUATPEYTOILHUKOB

[Ipu3HaKUOg0OUITPEYTOILHUKOB

[Ipumenenue moao6ust mpu
peIIeHNH MTPAKTUICCKHX 3a/1a4

[Ipumenenne nogoOus npu

bubmmoreka [JOK
https://m.edsoo.ru/396250fc

bu6mmorekxa [{OK
https://m.edsoo.ru/ec94e892

bu6mmorexa [IOK
https://m.edsoo.ru/cb69a011

Bbu6nuoreka [JOK
https://m.edsoo.ru/19400684

bubmmoreka [JOK
https://m.edsoo.ru/21ebb50b

bu6mmoreka [IOK
https://m.edsoo.ru/bbf2c3a6

bubmmoreka [JOK
https://m.edsoo.ru/8db1 1{f7

bubmmoreka [JOK
https://m.edsoo.ru/9ed11d5b

Bbu6nuoreka [JOK
https://m.edsoo.ru/152d2193

bu6mmorexa [IOK
https://m.edsoo.ru/23dc95f1

bu6mmorexa [IOK
https://m.edsoo.ru/8d1d9d16

bu6mmorexa [IOK
https://m.eds00.ru/d97bf297

Bbu6nuoreka [JOK




55

56

57

58

59

60

61

62

63

64

65

66

67

pEIICHUH TPAKTUYECKHX 337129
[Ipumenenue moaobust mpu
pElIeHUH MPAKTUYECKHX 3a]1a4
[Ipumenenne nogoOus npu
pPEIICHUH TTPAKTUYECKHX 33124
[Ipumenenue mogoous npu
pEIICHUH TPAKTUYECKHX 337129
[Ipumenenue moaobust mpu
pElIeHUH MPAKTUYECKHUX 3a]a4
Beenenue nonsatus
npeoOpa3oBaHus OI00US 1
MOI00HBIX pUryp
KonTponbHas pabota o Teme
"TTomoOue"
[IpomnopiiroHanbHbIE OTPE3KHU B
MPSIMOYTOJIHLHOM TPEYTOIbHHUKE
[IponopuroHanbHBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOIbHUKE
[IponopiuiroHaNbHbBIE OTPE3KHU B
MPSIMOYTOIHHOM TPEYTOTHHHUKE
[IpomnopuroHanbHbIE OTPE3KHU B
MPSIMOYTOJILHOM TPEYTOJIbHUKE
[IponopuroHanbHBIE OTPE3KH B
MPSIMOYTOJIFHOM TPEYTOTbHUKE
[IponopiiroHaNbHbBIE OTPE3KHU B
MPSIMOYTOIHHOM TPEYTOTHHHUKE

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC OCTPOTo yria

https://m.edsoo.ru/5b21c5aa

bu6mmorexa [IOK
https://m.edsoo.ru/e0d80738

bubmmoreka [JOK
https://m.edsoo.ru/cacel7d8

bu6mmoreka [IOK
https://m.edsoo.ru/8717eeba

bu6mmorexa [IOK
https://m.edso0.ru/d9159d9d

Bbu6nuoreka [JOK
https://m.edsoo.ru/aaf7¢944

bu6mmorekxa [JOK
https://m.edsoo.ru/89c¢3236d

bu6mmorexa [IOK
https://m.edsoo.ru/012ee582

Bbu6nuoreka [JOK
https://m.edsoo.ru/al5549¢ea

bu6mmorexa [JOK
https://m.edsoo.ru/lecbc886

bu6mmorexa [IOK
https://m.edsoo.ru/c0dc264b

Bbu6nuoreka [JOK
https://m.edsoo.ru/861dfd7f

bu6mmoreka [JOK
https://m.edsoo.ru/c024ef14

bu6mmorexa [IOK
https://m.edsoo.ru/132b4ef6




68

69

70

71

72

73

74

75

76

7

78

79

MIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC OCTPOTo yria
MPSIMOYTOJIBHOTO TPEYTOIbHHUKA

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC OCTPOTo yIJia
IPSMOYTOJIBHOTO TPEYTObHUKA

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

Tpuronomerpuueckne GyHKIUU
yrioB B 30°, 45° u 60°

KonTponbhas pabora no teme
"Teopema ITudaropa n Havana
TpUroHomMeTpun"

Bnucannsie HECHTPAJIbHBICYTJIbI
Bnucannsie HECHTPAJIbHBICYTJIbI
Bnucannsie u HCHTPAJIbHBICYTJIBI

Bnucanneie u HCHTPAJIbHBICYTJIBI

Yron Mexay KacareJbHOU U
Xopou

Yron Mexay KacatelbHON 1
XOpIo1

Vsl MeXay XopAaMu U
CEKYILLINMU

bu6mmoreka [IOK
https://m.edsoo.ru/f089efb9

bubmuoreka [JOK
https://m.edsoo.ru/f089efb9

bubmmoreka [JOK
https://m.edsoo.ru/b41c27f9

bu6mmoreka [JOK
https://m.edsoo.ru/f64cb9cb

bu6mmoreka [IOK
https://m.edso00.ru/6b294349

bubmuoreka [JOK
https://m.edsoo.ru/a9db1f7a

bu6mmorexa [IOK
https://m.edsoo.ru/ae5f890d

bu6mmoreka [JOK
https://m.edsoo.ru/d0233fa0

bu6mmoreka [IOK
https://m.edsoo.ru/1d3424{4

bu6nunoreka LIOK https://m.edsoo.ru/775efa2f

bubmuoreka [JOK
https://m.eds00.ru/09166b3d

bubmmoreka [JOK
https://m.edsoo.ru/022e729¢




80

81

82

83

84

85

86

87

88

89

90

91

92

93

Vsl MeXay XopAaMu U
CeKyLIUMU

Brucanurie u
OTHMCAaHHBICUETHIPEXYTONBHUKU

Brucanusie u
ONMCAaHHBICUYETHIPEXYTOJbHUKH

CBolicTBa ¥ IPU3HAKU
BITMCAHHOTO YETHIPEXYTOIbHUKA

CBoiicTBa ¥ MPU3HAKU
BIIMCAHHOTO YETHIPEXYTONIBHUKA

CaoiicTBa U MPU3HAKU
BITMCAHHOTO YETHIPEXYTOIHHUKA

CBolicTBa ¥ IPU3HAKU
BIIMCAHHOT'O YETBIPEXYTOJIbHUKA

B3aumMHOEpacnonoKeHUEeIBYXOKp
YKHOCTEN

B3anMHOEpacnosoKeHuEByXOKp
YKHOCTEU

KacanuneokpyxHocTen
KacanuneokpyxHocTen

OO0mue KacaTeabHbIE K IByM
OKPYXHOCTSIM

KonTponbhas pabora no teme
"VTIbI U YETBIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPY>KHOCTBIO"
[ToBTrOpenue u o6o0IICHNE.
Pemenue 3amau,

bubmmoreka [JOK
https://m.edsoo.ru/84a32a80

bu6mmorexa [IOK
https://m.edsoo.ru/734d8ad9

Bbu6nuoreka [JOK
https://m.edsoo.ru/aabclad6

bubmmoreka [JOK
https://m.edsoo.ru/fe14a853

bu6mmorexa [IOK
https://m.edso00.ru/60435d9b

bu6mmoreka IIOK https://m.edsoo.ru/cf9e646f

bu6mmorekxa [JOK
https://m.edsoo.ru/0b0501a3

bu6mmorexa [IOK
https://m.edsoo.ru/420d844e

Bbu6nuoreka [JOK
https://m.edsoo.ru/42da86f2

bu6nuoreka LIOK https://m.edsoo.ru/4cbf4£f9

bu6mmorexa [IOK
https://m.edsoo.ru/52dcbe7d

bu6mmorexa [IOK
https://m.edsoo.ru/d2151a62

Bbu6nuoreka [JOK
https://m.edsoo.ru/26055342

bubmuoreka [JOK
https://m.edsoo.ru/74d89ab9
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95

96

97

98

99

100

UJUTFOCTPUPYIOLUX CBS3U MEXIY
pa3JIMYHBIMU TEMaMU Kypca

[ToBTOpeHME 1 0000IIEHNE.
Pemenue 3amau,
WJUTFOCTPUPYIOLIUX CBSA3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpeHME 1 0000IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBSA3H MEKIY
pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpenue u 00o0IICHNE.
Pemenne 3amau,
WIITIOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca

[ToBTOpenue u o0o0IICHNE.
Pemenne 3amau,
WIITIOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

[ToBTOpenue u o0o0IICHNE.
Pemenne 3amau,
WIITIOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMI TEMaMH Kypca

[ToBTrOpenue u o6o0IICHNE.
Pemenne 3amau,
WLTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMU TEMaMH Kypca
[ToBTrOpenue u o6o0IICHNE.
Pemenue 3amau,
WLTFOCTPUPYIOIIUX CBSI3H MEXKIY

bu6mmorexa [JOK
https://m.edso0.ru/6d05bcd8

bu6mmorexa [IOK
https://m.edsoo.ru/51013847

bu6mmorexa [IOK
https://m.edsoo.ru/248181a0

bu6mmorexa [IOK
https://m.edsoo.ru/dad15fdc

Bbu6nuoreka [JOK
https://m.edso0.ru/6a69702b

Bbu6nuoreka [JOK
https://m.edsoo.ru/0f5b4b&7

bubmuoreka [JOK
https://m.edsoo.ru/7942fc3c




pa3IUYHBIMU TEMAaMHU Kypca
101  HroroBaskoHTponbHasipaboTa

[ToBTOpeHME 1 0000IIEHNE.
102 Pemenue 3amau,
WJUTFOCTPUPYIOLIUX CBSA3U MEXKIY

pa3JIMYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

bu6mmorekxa [JOK
https://m.edso00.ru/c2695¢10

bu6mmoreka [IOK
https://m.edsoo.ru/b4981045




9 KUIACC

Ne

10

Temaypoka

CuHyc, KOCUHYC, TAHT€HC YTJIOB OT
0 o 180°

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO

®opMyIIbl IPUBEICHUS

DOpMyIBIIPUBEICHUS

Pewrenne TpeyroibHUKOB.
TeopeMakocHHyCOB

PemenuerpeyroibHUKOB.
TeopemakocuHycoOB

TeopemacuHycoB

TeopemacunycoB

Pemenne IMPAaKTUYCCKHUX 3a1a4 C
HCTIOJIb30BAHHUEM TCOPEMbI
KOCHHYCOB U TCOPEMbI CHHYCOB

Pemenne npakrnueckux 3agad ¢

HCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMbI CHHYCOB

KoanuecTtBouacoB

Bce
ro

KonTposabHbiepa
00ThbI

IpakTnyeckuepa
00ThbI

JIeKTPOHHBbIEU(PPOBHIEOOPA30BATEIbH
blepecypchbl

Bbu6nuoreka [JOK
https://m.edso00.ru/33005d2b

bubmmoreka [JOK
https://m.edsoo.ru/aba8dd52

bu6mmorexa [IOK
https://m.edsoo.ru/98813486

bubmmoreka [JOK
https://m.edsoo.ru/e00324ad

bubmmoreka [JOK
https://m.edso00.ru/9738e456
bu6mmorexa [IOK
https://m.edsoo.ru/d934a6e6
bu6mmorexa [IOK
https://m.edsoo.ru/820ebf06

bu6mmorexa [IOK
https://m.eds00.ru/000dd68f

bu6mmoreka [IOK
https://m.edsoo.ru/da65db4c

Bbubnuoreka [JOK
https://m.edsoo.ru/ed170337
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12

13

14

15

16

17

18

19

20

21

Pemenue MMPaKTUYCCKUX 3a1a4 C
HCIIOJIb30BAHHUEM TCOPCMbL
KOCHUHYCOB U TCOPEMBI CHHYCOB

Pemenue MMPaKTUYCCKUX 3a/1a4 C
HCIIOJIb30BAHHUEM TCOPEMbI
KOCHUHYCOB U TCOPEMbI CHHYCOB

Tpuronomerpudeckue GopmMyJibl
JUISL TIJTOIAAM TPEYTrOJbHUKA,
napasenorpamma

Tpuronomerpudeckue GopmMyJibl
JUISL TIJIOLIAIN TPEYTOIbHHKA,
napasuiesorpaMma
Tpuronomerpuueckue GopMyIbl
JUISL TIJIOLIAIN TPEYTOIbHHKA,
napajuiesnorpamma
Tpuronomerpuueckue GopMybl
JUISl TIJIOLAAN TPEYTOJIbHUKA,
napajuiesnorpamma

®opmyna I'epona
®opmynal epona

®opmynal epona

dopMyia IUIOIMIAAH BBIITYKIOTO
YeTBIPEXYTOJIbBHUKA

dopmyiia IIOMAAN BEIITYKIOrO
YeThIPEXYTOJIbHUKA

bubmuoreka [JOK
https://m.edsoo.ru/fd237192

bu6mmorexa [IOK
https://m.edsoo.ru/66b247d5

bu6mmorexa [IOK
https://m.edso00.ru/009bf17e

Bbubnuoreka [JOK
https://m.edsoo.ru/3479efa2

bubmmorexa [JOK
https://m.edsoo.ru/c9e4273f

bu6mmoreka [JOK
https://m.edsoo.ru/35e8ab1f

bu6mmoreka [IOK
https://m.edsoo.ru/ad8e9d59

bubmmoreka [JOK
https://m.edso0.ru/8fb80467

bubmmoreka [JOK
https://m.edsoo.ru/03b9324¢

bubmmoreka [JOK
https://m.edsoo.ru/e20462b0

bu6mmorexa [JOK
https://m.edsoo.ru/1b3f8284
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27

28

29

30

31

32

33

34

35

KonrpomnsHas pabota o teme
"Pemienue TpeyroapHUKoB"

Xop/sl ¥ TOJI0OHBIE TPEYTOIBHUKH
B OKPYXHOCTH

Teopema 0 IpOU3BEICHUU OTPE3KOB

XOpI

Teopema 0 IpOU3BEACHUN OTPE3KOB

XOpXa
Teopembl 0 MpOU3BEICHUN
OTPE3KOB CEKYIINX

TeopeMsl 0 IPOU3BEICHUN
OTPE3KOB CEKYIINX

Teopema 0 kBagpaTe KacaTeabHON
Teopema o0 kBagpaTeKkacaTeIbHON
Teopembr UeBsl 1 MeHenas
Teopembr UeBsl 1 MeHenas
Teopembl UeBsl 1 MeHenas

IlonaTne o roMOTETHUU

KonrtpomnbHas pabota no teme
"[Togobue TpeyroasHUKOB"

YpaBHeHUE NPSIMOI HA TIJIOCKOCTH.
VYrnoBo# ko purmeHT u

bubmmoreka [JOK
https://m.edsoo.ru/71316455
bu6mmorexa [IOK
https://m.edsoo.ru/dee5Sb11d

bubmmoreka [JOK
https://m.edsoo.ru/9a6b9583

bubmmoreka [JOK
https://m.edsoo.ru/3280910d
bu6mmorexa [IOK
https://m.edsoo.ru/7c74ebdb

bubmuoreka [JOK
https://m.edsoo.ru/ccdb3092

bubmmoreka [JOK
https://m.edsoo.ru/3cde33ca
bubmuoreka [JOK
https://m.edsoo.ru/d6df6¢82
bu6mmorexa [IOK
https://m.edsoo.ru/f2218dfa
bu6mmorexa [IOK
https://m.edsoo.ru/a463clbc
bu6mmorexa [JOK
https://m.edsoo.ru/ela81aa9
bu6mmorexa [IOK
https://m.edsoo.ru/14e624{d

bu6mmorexa [JOK
https://m.edsoo.ru/15177855

bu6mmorexa [IOK
https://m.edsoo.ru/2dcfad6b
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38

39

40

41

42

43

44

45

CBOOOHBIN YJIEH, HX
F€OMETPUYECKUIN CMBICIT

YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

VYrnoBoit Ko3pUIHEHT U
CBOOOHBIN UJIEH, UX
F€OMETPUUYECKUIN CMBICIT

[TapannensHOCTD U
HNEePHEeHUKYISIPHOCTD MPSIMBIX
(uepe3 yrioBoit k03 PuIreHT)

YpaBHEHHE OKPYKHOCTH

Haxoxnenue nepeceyeHuii
OKPY>KHOCTEH U MPSIMBIX B
KOOpAMHATax

Haxoxnenue nepeceuenuit
OKPY’KHOCTEH U NPSIMBIX B
KOOpAUHATaxX

®dopmyJsia pacCTOSIHUSL OT TOUKH J10
IpsIMOM

[nomane napanienorpamMma B
KOOp/AMHATax, MOHATHE 00
OPUEHTUPOBAHHOM IIJIOLIAAH
IIpumeHeHne MeTo1a KOOPAUHAT B
MIPaKTUYECKU-OPUEHTUPOBAHHBIX
T€OMETPUYECKHX 3a7adax
KonTponbhas pabora no teme
"Meton koopauHaT"

BGKTOpBIHaHJ'IOCKOCTI/I

bu6mmorexa [IOK
https://m.edsoo.ru/fa4fb1b3

bu6mmorexa [IOK
https://m.eds00.ru/6d686658

bu6mmorexa [IOK
https://m.edsoo.ru/1658a6fd

bu6mmorexa [IOK
https://m.edsoo.ru/36de713a

Bbu6nmmoreka [JOK
https://m.edsoo.ru/5777b234

bubmmoreka [JOK
https://m.edsoo.ru/5ffdeecd

bu6mmoreka [JOK
https://m.edsoo.ru/19f84dae

bu6mmorexa [IOK
https://m.edsoo.ru/7b10a3as

Bbu6nuoreka [JOK
https://m.edsoo.ru/b1271082

bubmuorexka [JOK
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50

51

52

53

54

55

56

CrnosxeHue v BBIYMTAHNE BEKTOPOB
— IpaBWJIa TPEYrOJIbHUKA U
napajuiesorpamma

CroxeHre 1 BIYUTaHHE BEKTOPOB
— IpaBUiia TPEYTOJIbHUKA U
napasuiesorpaMma

yMHO)KeHI/IeBeKTOpaHa‘II/ICJIO

KoopaunatsiBekTopa

CrnosxeHue 1 BBIYUTAHUE BEKTOPOB,
YMHOXKEHHUE BEKTOpA Ha YUCIIO B
KOOpAUHaTax

CroXeHre ¥ BEIYUTAaHHE BEKTOPOB,
YMHO)KEHUE BEKTOpa Ha YHUCIIO B
KOOpIMHATAaX

[IpumeHeHne BEKTOPOB B (pH3uKe,
HEHTP Macc

[TonsTre 0 6a3uce (Ha MIOCKOCTH).
PaznoxxeHussBeKTOpoBIoOaszucy
[TonsiTre 0 6a3uce (Ha MIOCKOCTH).
PaznoxeHusIBeKTOpOBIOOA3UCY
[TonsiTre o 6a3uce (Ha MIOCKOCTH).
PaznoxxeHusBeKkTOpoBIOOAZHCY
CkansipHO€ IIPOU3BEIEHNE
BEKTOPOB, TEOMETPHUECKUN CMBICTT
Y BBIPAXKCHHE B JIEKAPTOBBIX

https://m.edsoo.ru/bd9a630e

bubmuoreka [JOK
https://m.edsoo.ru/193ca346

bu6mmorexa [JOK
https://m.edsoo.ru/01d8ebal

bu6mmorexa [JOK
https://m.edsoo.ru/e540d478

bubmmoreka [JOK
https://m.edsoo.ru/2278518f

bu6mmorexa [IOK
https://m.edsoo.ru/c492667b

bu6mmorekxa [JOK
https://m.edsoo.ru/2560ab87

Bbu6nuoreka [JOK
https://m.edsoo.ru/1cfb8928

bubmmoreka [JOK
https://m.edsoo.ru/757b9b30

bu6mmorexa [JOK
https://m.edsoo.ru/cfe5295¢e

Bbu6nuoreka [JOK
https://m.edsoo.ru/e1a50237

bubmuoreka [JOK
https://m.edsoo.ru/afb9a2a0




57

58

59

60

61

62

63

64

65

66

67

KOOpAMHATAX

JucTpuOyTUBHOCTHCKAISIPHOTOIIPO
W3BE/ICHUS

CkansipHOENpOU3BEICHUE U
MIPOELMPOBAHNE
[IpumeHeHne cKanspHOTO
MIPOU3BEJICHUS BEKTOPOB JIJIsI
HaXO0JICHUS JIJIUH U YTJIOB

[IpumeHneHne cKaasapHOro
MIPOU3BEICHUS BEKTOPOB IS
HAXO0XJICHUS JUIUH U YTJIOB

[IpuMeHeHne CKalIsIpHOTO
IIPOU3BEICHUS BEKTOPOB JUIS
HaXO0XJIECHHU [UIMH U YTJIOB

Pemenue reomerpuueckux 3anad ¢
MOMOILBIO CKAJISIPHOTO
MIPOU3BENECHUS

Pemienue reoMeTprudeckux 3aaad ¢
MIOMOLUIBIO CKAJISIPHOTO
IIPOU3BENECHUS

KonrtpomnbHas pabota o teme
"Bektopsr"

[IpaBusibHBIE MHOTOYTOJIBHUKH,
BBIUMCIIEHUE UX JIEMEHTOB
[IpaBuiibHBIE MHOTOYTOJIBHUKH,
BBIYHCIIEHUE UX 3JIEMEHTOB

[IpaBuibHBIE MHOTOYTOJIBHUKH,
BBIUMCJICHHE UX DJIEMEHTOB

bu6mmorexa [IOK
https://m.edsoo.ru/Obcd3387

bubmmoreka [JOK
https://m.edsoo.ru/0f16f5da

bu6mmorexa [IOK
https://m.edsoo.ru/9d7b1240

bu6mmorexa [IOK
https://m.eds00.ru/99791584

bu6mmoreka [IOK
https://m.edsoo.ru/894c1248

Bbubnuoreka [JOK
https://m.edsoo.ru/e572abc0

bubmuorexa [JOK
https://m.edsoo.ru/75a5e4a7

bu6mmoreka [JOK
https://m.edsoo.ru/55678a9d

Bbu6nuoreka [JOK
https://m.edsoo.ru/5a4341db

bubmmoreka [JOK
https://m.edsoo.ru/2517463d

bu6mmorexa [IOK
https://m.edsoo.ru/9f7cc71d
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69

70

71

72

73

74

75

76

7

78

79

80

HpaBI/IHBHBIe MHOT'OYT'OJIbHHUKH,
BBIYMCJICHUC UX DJICMCHTOB

Hucno © v 1IuHa OKPYKHOCTH

Hucno © v 1IMHaA OKPYKHOCTH

JInMHAxyruoKpyKHOCTH

JInMHAxyruoKpyKHOCTH

Pagnannasmepayria

Pagnannasmepayria

[Tnomanas Kpyra u €ro 3JeMEHTOB
(cexTopa u cermMeHTa)

[lmomaae Kkpyra u €ero 3JIEMEHTOB
(cexTopa u cermeHTa)

[Tnomanas Kpyra u €ro 3JeMEHTOB
(cexTopa u cermMeHTa)

Brrunciienue nepuMeTpoB 1
wiomaaen Guryp, BKIIOYAIOMINUX
3JIEMEHTHI Kpyra

Brruncienue nepuMeTpoB 1
omasen Guryp, BKIFOYAOITNX
3JIEMEHTHI Kpyra

Kontponbnas no teme "Jlnuna
OKpPY>KHOCTH M IJIowaap kpyra"

bubmmoreka [JOK
https://m.edsoo.ru/al 6f6e98

bu6mmorekxa [IOK
https://m.edsoo.ru/78b4dc48

bubmmoreka [JOK
https://m.edsoo.ru/825e73c7

bubmmoreka [JOK
https://m.edsoo.ru/3¢2983f9

bubmuoreka [JOK
https://m.edsoo.ru/4eb62ffb

bu6mmorexa [IOK
https://m.edsoo.ru/d3b68dca
bu6mmorexa [IOK
https://m.edsoo.ru/e97f0369

bu6mmorexa [IOK
https://m.edsoo.ru/b73a7f0b

bubmmoreka [JOK
https://m.edsoo.ru/10a2b760

bu6mmoreka [JOK
https://m.edsoo.ru/0d98bb54

bu6mmorexa [IOK
https://m.edsoo.ru/1f673d06

bubmuoreka [JOK
https://m.edsoo.ru/adbcd171

bubmuorexka [JOK
https://m.edsoo.ru/0353e638




81

82

83

84

85

86

87

88

89

90

91

92

[lenTpanpHas cuMMeTpus

IlentpanbHO-
CUMMETPHYHBICDUTYPHI

IToBopor

OceBas cummeTpust

@urypsl, CHMMETPUYHBIE
OTHOCHUTEIILHO HEKOTOPOH OCH

[TapasienbHbII IEPEHOC
IlonaTne IBUXKEHUS U €r0 CBOMCTBA

PaBencTBo puryp

[IposiBneHust CMMMETpUU B
MIPUPOJIE, YKUBOTUCH, CKYJIBITYPE,
ApPXUTEKTYype
Kommo3unmuuasuxkeHnin
(mpocrelmuenpruMepsl)
[ToBTOpeHME 1 0000IIEHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIINX CBSA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpEeHME 1 0000IIEHNE.

Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBSA3H MEKIY

Bbu6nuoreka [JOK
https://m.edsoo.ru/e63{f8f2

bubmmoreka [JOK
https://m.edsoo.ru/5dbbfd1{

bubmmoreka [JOK
https://m.edsoo.ru/a59548ae
bubmmoreka [JOK
https://m.edsoo.ru/de5f1903

bubmmoreka [JOK
https://m.edsoo.ru/46bcel28

bubmmoreka [JOK
https://m.edsoo.ru/a6b0094b

bubmmoreka [JOK
https://m.edsoo.ru/3b681983

Bbu6nuoreka [JOK
https://m.edsoo.ru/4bda89ea

bu6nuoreka [JOK
https://m.edsoo.ru/aba7d464

bubmmoreka [JOK
https://m.edsoo.ru/92b823fd

bu6mmoreka [JOK
https://m.edsoo.ru/2a4a2bag

bu6mmorexa [IOK
https://m.edsoo.ru/efefea93
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94

95

96

97

98

99

pa3JIMYHBIMU TEMaMU Kypca

[ToBTOpeHME 1 0000IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOUTUX CBA3H MEKITY
pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6o0IICHNE.
Pemenne 3amau,
WIITIOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca

[ToBTOpenue u o6o0IICHNE.
Pemenne 3amau,
WIITIOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMU TEMaMH Kypca

[ToBTOpenue u 00o0IICHNE.
Pemenne 3amau,
WIITIOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMU TEMaMH Kypca

[ToBTOpenue u o6o0IICHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIIAX CBA3A MEXKY
pa3IUYHBIMI TEMaMH Kypca

[ToBTOpenue u o6o0IICHNE.
Pemenue 3amau,
WJUTFOCTPUPYIOIINX CBSI3H MEKIY
pPa3TUYHBIMU TEMaMH Kypca
[ToBTOpEeHue u 06001IeHHE.
Pemenue 3amau,
WUTIOCTPUPYIOITUX CBS3H MEKITY
pa3TUYHBIMU TEMaMH Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/c58e409¢e

bu6mmoreka [IOK
https://m.edsoo.ru/54d14267

Bbubnuoreka [JOK
https://m.edsoo.ru/a78455¢c5

Bbubnuoreka [JOK
https://m.edsoo.ru/2e7695cf

Bbubnuoreka [JOK
https://m.edsoo.ru/6383d98a

bubmuoreka [JOK
https://m.edsoo0.ru/89¢5365f

bubmuoreka [JOK
https://m.edsoo.ru/Odcedaf1




[ToBTrOpenue u o6o0IICHNE.
100 Pemenue 3anau,
WLTIOCTPUPYIOIINAX CBA3H MEXKILY

pa3IMYHBIMU TEMaMH Kypca
101  HroroBaskoHTpoObHasipaboTa

[ToBTrOpenue u o6o0IICHNE.
102 Pemenue 3anau,
WJLTIOCTPUPYIOIINAX CBS3H MEXKILY

pa3JINYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bubmuorexka [JOK
https://m.edsoo.ru/27b735e9

bubmmoreka [JOK
https://m.edsoo.ru/073bcf5d

bubmmoreka [JOK
https://m.edsoo.ru/1852817¢




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

Marematuka. 'eomerpus: 7-9-e kinacchl: 6a30Bbli YpOBEHb: YU4€OHUK, 7-9
kiaccel/ Atanacss JI.C., byty3oB B.®., Kagomnes C.b. u npyrue,
AxumonepHoe o6miectBo «M3narensctBo «lIpocBemenue
METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

Marematuka. ['eomeTpusi: 7—9-¢ kiacchl : 0a30BbIi YPOBEHD : METOJIMYECKOE
nocoodue K npeaMeTHOWINHUYN yuyeOHuKOB 110 reomerpun JI. C. AtanacsiHa, B.
®. byty3osa, C. b., Kanomuesau ap. —Mocksa : [Ipocseienne,2022. —438c.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
NUHTEPHET

bu6mmoreka IJOK
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