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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PAa3JeJOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeYnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM W B3aWMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reoMeTpur Ha YpPOBHE OCHOBHOI'O
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHBIE PACCYKICHHUs, CTPOUTD JIOTHUECKUE YMO3aKIIIOUECHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPBI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHuss «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUU SBISETCS HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAOUIMXCsl B peanbHOM ku3HU. OOydarouuiics JOJDKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAasi, BBIYMCIMTEIbHAS JIMHUSA B W3YYECHUU I'€OMETPUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUNCA YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTb ITOJIYYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U TEOMETPUM C JAPYTUMHU Yy4E€OHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoumeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYyebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYMH», «JleKkapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodbpazoBanus mom00ws».

Ha u3ydenue yue6HOro Kypca «I'eomerpusi» orsoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B HelelNw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Havanpnble nonsTus reomerpun. Touka, mpsMasi, OTpE30K, JIyd. YToi. Buaesl
yrioB. BepTukanbHble H CMeXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. (OCHOBHBIE CBONCTBa OCEBOM CHMMETPHUH.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKH. TpeyroyibHHK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOGpeHHBIE M PaBHOCTOPOHHUN  TpeyrojabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa ¥ MNpU3HAKA PABHOOEAPEHHOIrO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOoJblLlIel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTpuca yrma W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JuaMeTp, HUX CBoilicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH M NpsiMou. KacarenbHas v cekymias K OKpYXHOCTH.
OKpyHOCTb, BIHMCaHHAas B YroJ. BrucaHHas # ONHWCaHHAs OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. YactHble
cllydad THapajuieJorpaMMoB (TPSAMOYTOJIBHUK, poMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamemnmsi, paBHOOOKasi Tpamenus, €€ CBOWCTBA M TMPU3HAKU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O MPONOPLIMOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyronbHUKOB, Ko3pduuuent noxodus. [IpuszHaku mnomOOUS
TPeyrojabHUKOB. [IpumeHeHue nogooust pu pelIeHNH PaKTUIECKUX 3a/1au.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAIU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIOMaaAeH
oTI0OHBIX (QUTYD.

Brruncnenune miomazneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
PaKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKkue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcanHble M IEHTpalbHBIE YTIIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnoioxkeHue AByX OKpyxkHocrel. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. Pas3nokeHue BEeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTsel BekTopa. CKalsspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTU. Y PaBHEHUS IPSAMOU U OKPYKHOCTHU
B KOOpJMHATAX, [IEPECEUCHHE OKPYKHOCTEW M MPAMBIX. METOI KOOPIHHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKK. JlmuHa OKpyxkHOCTHU. I'pamycHas wu
paauaHHasi Mepa yria, BBIYUCICHHE JJIMH Iyr okKpyxkHocTeil. [lmomane kpyra,
CEKTOpPa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMeETpuH ¢Guryp (daeMeHTapHbIe
npeactaienust). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTHYECKOM IIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JCHUW, YMEHUIO BHUIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEYECKOi
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMH HCCIIEOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPECax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMMTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUI W OTIbIXa, pEryJspHas (Qundyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM JJIs pelIeHUs 3a1a4y
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEeW Cpenbl, OCO3HAHHEM
J100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETEHLIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpoOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAHUWA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO0  CHUTYyalMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble JJornueckue aeicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHWS U CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OpPMYNIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpUIATENbHbIE, €IMHUYHBbIC, YacTHbIE W O0O0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopednss B (akTax, JAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TMPSAMBIC M OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (PakToOB, BBICTpPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3amaud (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoiee MNOAXOMAINMN C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNH WHCTPYMEHT IO3HAHUA,
(GopMyIMpOBaTh BOIPOCHl, (PUKCHPYIOLIME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSATEIILHO YCTaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIIUIO0, MHCHHCE,

MPOBOJUTH MO CAaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
MPOBENEHHOTO HAOJIIOCHMS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeACcTaBiICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMHMOpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OcJsiMHU O6IH€HI/I$I, SICHO, TOYHO, 'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO XOJIY pPELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN pPe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0seMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHusi, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh Pa3Myue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme GpopMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATh pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANHU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHOU
paboThI MpU pelIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUIbl paboOT, JOroBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODJAWHHUPOBATH CBOU JECUCTBUS C JPYTMMHU YJE€HAMH KOMAaHJbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, ajJrOPUTM pElIeHUs 3aAaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIIAJIETh CITIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOIEcca U pe3ynbTaTa
pelIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa AEITEIbHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKCHUS WA HEAOCTIKECHUS LEIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCsi MOJIYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh W3y4YeHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpEneisTh HuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOITHATH
YEPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIUYHH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YEPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensTe NapamieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSAMOM.

Pemats 3a1aun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIYUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapajUICIbHBIX IPSAMBIX CeKyuen. Pemare mnpakthueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEMHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECIECHUS OKPYKHOCTH W Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH CBOMCTBA IIPU
pellIeHuu 3a1ay.

Brnagete MOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAVMHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOU K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIEHINKYJIAPHOCTH KacaTeJIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonbp30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICII.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX JIJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TMEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTs noHsATHEM CpeqHEH JTUHUU TPEYTOJIbHUKA U Tpaleluu, PUMEHSTh
X CBOMCTBA NpPHU pELICHWH TreoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMon
dajieca 1 TEOPEMOU O IPOMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUUIS PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ansg pemieHUsT TE€OMETPUUYECKUX U
IpakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyK0 MOJEIb B IMPAKTHYECKHX
3aJlayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanets NOHATHSMUM CHUHYyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyrojbHUKa. [10J1b30BaThCA 3TUMHU MOHATUSAMU JJIs1 pPELIEHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMU crioco0aMu) IUIOUIaAb TPEYroJIbHUKA U IJIOLIaN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TJ€ HEOOXOJUMO, KAJIbKYJIATOPOM).
[IpuMeHsTh MOTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHCAHHOTO W UEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEKYLIUMH) U yIiie MEeXKIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETBHIPEXYTOJbHUKA, TPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YsCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JINYHBbIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pEemeHne



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYISTOPA) JITHUHBI
U YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30BaTbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXO0XKACHUS Pa3INYHbIX
AIIEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYTOJbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU TEOMETPUYECKUX 3aa4.

Bnagerp moHsTHsIMM  nipeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOAO0HBIX Guryp. [lonp3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH [JWHBI W HAXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsATh cBoOiCTBa MOJO0OMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEpPBHI O0OHBIX (PUTYP B OKPYKAIOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX TEOMETPUYECKHM M (U3HUECKUI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IprMEHATD CKAJSIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOLOM KOOPAMHAT HA IUJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U MPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEphI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oy4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a4ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, MPUMEHSATH ABMXKECHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENH VIS 3a1a4 PEAIbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TNPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUECKUX (QYHKIHUHM (IOJIb3ysCh, TIe
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
DJIEKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3/iesioB U TeM
n/n KosnnuyecTBo yacoB  oOpa3oBaTe/ibHbIE
NMPOrpaMmblI
pecypchbl
K I
Beero OHTPOJIbHbIE pPaKTH4YecKHe
padoThI padoThI
[Ipocreiie reoMeTpudeckrue PUrypol U ux
CBIz)ﬁCTBa Nzme eHI/IIe) reoMeT j)qec}fﬂx 14 bubmorexa LHOK
' p p https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmorexa [IOK
T 22 1
PEyTOTBHHIH https://m.edsoo.ru/7f415e2e
[TapamiensHble psiMBbIE, CyMMa YIJI0B 14 1 bubnnorexka [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 1 bubnmnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
IToBTOpenue, 00001IEHNE 3HAHUN 4 1 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 0



8 KUIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMmblI

YeThIpEXYroJIbHUKU

Teopema daneca u Teopema o
IPONOPLHUOHAIBHBIX OTPE3Kax, NOJOOHBIE
TPEYroJbHUKU

I[Tnomane. Haxoxnenue riomanei

TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (DUTYD.

[Tnomaau momoOHBIX Guryp

Teopema [Iudaropa n Hauana
TPUTOHOMETPUU

Vsl B OKpy)KHOCTU. Bricannsie u
OIIMCAHHBIC YETBIPEXYTOJIbHUKH.
KacarenbHble k okpyxHocTH. Kacanue
OKPYKHOCTEH

[ToBTOpeHwue, 006001IeHNE 3HAHUIA

KoauuecTBO 4acoB

Bcero

12

15

14

10

13

68

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18




9 KUIIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Tpuronomerpust. Teopemsl KOCHHYCOB U
CUHYCOB. PellieHne TpeyroinbHuKOB

[Ipeobpa3zoBanue nonodus. Merpuyeckue
COOTHOLIEHUS B OKPY>KHOCTH

BekTopst

JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH

[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[THA
OKPY>KHOCTH | TUIOIIA/Ib KpyTa.
Brruncnenue miomaneit

Z[BI/I)KGHI/IH IIJIOCKOCTH

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

16

10

12

68

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

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

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

bubnuorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41al2c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41al2c







IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
Ne
wn Tema ypoka

co N o o1

10

11

[Ipocreiimme reomeTpudecKue
OOBEKTHI

MHOroyroiapHuK, JoMaHas

CMeXHBIC U BCPTUKAJIBHBIC YTJIbI

CMexHbIC U BCPTUKAJIBHBIC YTJIbI

CMexHbIE U BEPTUKAJIBHBIE YIJIBI
CMexHbIe U BEPTUKAJIbHBIE YIJIbI
CMexHbIE U BEPTUKAJIBHBIE YIJIBI
CMexHbIe U BEPTUKAJIbHBIE YIJIbI

N3mepeHne TMHENHBIX U YTIIOBBIX
BEJIMYMH, BBIYUCIEHUE OTPE3KOB U
YTJIOB
N3MepeHne IMHENHBIX U YTIIOBBIX
BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U
YTJIOB
N3MepeHne IMHEHHBIX U YTIIOBBIX
BEJIMYHH, BEIYUCIIEHUE OTPE3KOB U
YIJIOB

KoauuecTBO 4acoB

Bcero

N e

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.eds00.ru/8866b724

bubmnoreka IIOK
https://m.edso00.ru/8866ch6a

bubmnoreka IIOK
https://m.edso00.ru/8866c5c0

bubmnoreka IIOK
https://m.edso00.ru/8866c7be

but6mmorekxa [IOK
https://m.edso0.ru/8866c3ea




12

13

14

15

16

17

18

19

20

21

22

23

N3MepeHne JIMHEHHBIX U YTIOBBIX
BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U
YIJI0B

[lepumerp u miaomags Guryp,
COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB

[lepumerp u maomangs Guryp,
COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB

[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
Y TIEPBUYHBIE [TPEICTABICHUS O
paBHBIX (hUTypax

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npu3Haka paBeHCTBa
TPEYroJIbHUKOB

IIpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[Ipu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

bubnunoreka LIOK
https://m.edso00.ru/8866ce80

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

bu6anoreka LIOK
https://m.edso00.ru/8866d34e

bu6anoreka LJOK
https://m.edso0.ru/8866e01e

but6mmorekxa [IOK
https://m.eds00.ru/8866e88e




24

25

26

27

28

29
30
31

32
33

34

35

36

37

38

CBOIiCTBO MeIHaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAECHHON K TUIIOTEHY3€

CBOIiCTBO MeIHaHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEAEHHOM K TUIIOTEHY3€

PaBHOOEIpeHHBIC U
PaBHOCTOPOHHHE TPEYTOJIbHUKU

[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO TPEYrOJIbHUKA

[Ipu3naku u cBoiicTBa
paBHOOEPEHHOTO TPEYrOJIbHUKA

[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO TPEYTOJbHUKA

HepasencrBa B reomerpun
HepasenctBa B reomerpuu

HepasenctBa B reomerpun
HepasencrBa B reomerpun

IIpsAMOYTONBHBIN TPEYTOJIBHUK C
yrioMm B 30°

[IpssMOYTONBHBIN TPEYTOIBHUK C
yrioMm B 30°

KonTponbhas pabota no teme
"TpeyronbHUKH"

[TapannensHble IpsAMBIE, UX
CBOMCTBA

[TaTeiit noctynar EBkiuna

bu6nmorexa [IOK
https://m.edso00.ru/8866e9ec

bubnunorexa LIOK
https://m.edsoo.ru/8866d6fa

bubnuoreka [{OK
https://m.edso00.ru/8866d880

bubnuoreka [{OK
https://m.edso00.ru/8866d880

bubnunoreka LIOK
https://m.edso00.ru/8866e26c¢

bu6nmorexa LIOK
https://m.edsoo.ru/8866e3a2

bubnmorexa LIOK
https://m.edso0.ru/8866eb22

bubnunorexa LIOK
https://m.edso0.ru/8866echc

bu6nunorexa LIOK
https://m.edso0.ru/8866ef64




39

40

41

42

43

44

Hakpect nexanue,
COOTBETCTBCHHBIC U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUCHUN
MapajuIebHBIX TPSIMBIX CEKYIICH

Hakpect nexanue,
COOTBETCTBCHHBIC U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbBIE MPH TTEPECEUCHUN
MapajuIeIbHBIX TPSIMBIX CEKYIICH

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
00pa3oBaHHBIE MTPH TTEPECEUCHUN
MapaJuIeIbHBIX MPSMBIX CEKYIIEH

Haxkpecr nexariue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YIJIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapaJuIeIbHBIX MPSMBIX CEKYIIEH

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIbI,
00pa30BaHHbIE NIPH NTEPECEUEHUN
MapajuIeNbHbIX IPSIMbBIX CEKYIIeH

HpI/I3HaK MapauiCJIbHOCTU IMPAMBIX

Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJTHOW MPSIMOM 10 BTOPOH
NpAMOi

but6mmoreka [IOK
https://m.eds00.ru/8866f086

bubnunorexa LIOK
https://m.eds00.ru/8866f3b0




45

46

47

48
49

50

51

52

53
54

55

56

57

58

IIpu3Hak napayuieIbHOCTH MPSIMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJTHOM IIPSIMOM 10 BTOPOH
IpsAMON

CymMma yriioB TpeyrojibHUKa

CymMma yriioB TpeyrojibHUKa

Bueminue yriel TpeyrojabHHAKa

Buemnue yriel TpeyrojabHHAKa

KonTponbHas pabota no teme
"[TapamienbHble IpsIMbIE, CyMMa
YIJIOB TPEYrojbHUKA"

OKpy>XHOCTb, XOpJIbl U TUAMETP, UX
CBOMCTBA

Kacarenpnas k OKPY’KHOCTHU

OKpy>KHOCTb, BIIUCAHHAS B YIOJI
OKpyKHOCTb, BIIUCAHHAS B YIOJ

[Tonsatne o I'MT, npumeHenue B
3azauax

[Tonsatne o I'MT, npumeHeHue B
3a1aqax

buccekrpuca u cepeIuHHBIN
MEPIEHIUKYIISP KaK
T€OMETPUUYECKHE MECTA TOYEK

OKpyKHOCTb, OTIMCAHHAsl OKOJIO

but6mmoreka [IOK
https://m.edso00.ru/8866f630

but6mmoreka [IOK
https://m.edsoo.ru/8866f8ba

bubnunoreka LIOK
https://m.edsoo.ru/8866fase

bubmuoreka [IOK
https://m.edso0.ru/8866fe6e

bu6anoreka LIOK
https://m.eds00.ru/88670800

bu6anoreka LIOK
https://m.eds00.ru/88670e9a

but6mmorekxa [IOK
https://m.eds00.ru/8867013e

bubnunorexa LIOK
https://m.eds00.ru/88670508

bubnunoteka LIOK



59

60

61

62

63

64

65

66

67

68

TPEyroJibHUKa
OKpy’KHOCTb, OIIMCAHHAsA OKOJIO
TPEyroJibHUKa

OKpy>XHOCTb, BIMCaHHAs B
TPEYTOJIbHUK

OKpy>XHOCTb, BIIICAHHAs B
TPEYTOJIbHUK

[Ipocreiimne 3axaun Ha
IIOCTPOEHHE

[Ipocreiimne 3axaun Ha
IIOCTPOEHHE

KontponbHas pabora no teme
"OKpy>KHOCTb U KpYT.
I'eomeTprueckue nocrpoeHus"

[ToBTOpEeHNe U 06001IeHNE 3HAHUI

OCHOBHBIX IIOHATUH U METOJIOB
Kypca 7 Kiacca

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue u 0600IIeHNE 3HAHUI

OCHOBHBIX IIOHSITUH U METOJIOB
Kypca 7 Kiacca

[ToBTOpeHue u 0600IIeHNE 3HAHHI

OCHOBHBIX MOHATHH U MECTOOOB
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

https://m.edso00.ru/88670a62

but6mmoreka [IOK
https://m.eds00.ru/8867103e

bubnunoreka LIOK
https://m.eds00.ru/88671188

bubnuoreka [{OK
https://m.edso00.ru/886712d2

bubnuoreka [{OK
https://m.eds00.ru/88671462

bu6anoreka LIOK
https://m.eds00.ru/886715b6

bu6anoreka LIOK
https://m.edso0.ru/886716ec

but6mmorexa [IOK
https://m.eds00.ru/886719bc




8 KUIACC

Ne
n/n

10

Tema ypoka

[Tapannenorpamm, €ro Mpu3Haku U
CBOMCTBA

[Tapannenorpamm, ero npu3Haku U
CBOMCTBa

[Tapamnenorpamm, ero Npu3Haku u
CBOICTBa

YacTtHble cayyau napauienorpaMMoB
(IpsAMOYTOIBHUK, pOMO, KBaJparT), UX
IIPU3HAKU U CBOMCTBA

YacTtHble cayyau napauienorpaMMoB
(IpsAMOYTOJIBHUK, POMO, KBasIpaT), UX
IIPU3HAKU U CBOMCTBA

YacTtHbIe cayyan napauienorpaMMoB
(IpsAMOYTOJILHUK, pOMO, KBaJparT), UX
IIPU3HAKU U CBOMCTBA

Tpaneuus

PaBHOOOKas ¥ IPSMOYTOJIbHAS
Tpaneuuu
PaBHOOOKas U IpsAIMOYTOJIbHAS
Tpaneuuu

Merona yaBoeHUsI METUAHbI

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa

H3yYCHUSA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edso00.ru/88671af2

bubmuorexa [JOK
https://m.edso00.ru/88671ca0

bubmnoreka IIOK
https://m.edso0.ru/88671ca0

bubmnoreka IIOK
https://m.edso00.ru/88671dea

bu6nuorexa [IOK
https://m.eds00.ru/88671f20

bu6nuorexa [IOK
https://m.edso0.ru/8867209¢c

bubnunorexa LIOK
https://m.eds00.ru/88672358

but6mmorekxa [IOK
https://m.edso0.ru/8867252¢

but6mmorexa [IOK
https://m.eds00.ru/88672858

but6mmoreka [IOK



11

12

13

14

15

16

17

18

19

20

21

22

23

24

[lenTpanbHas cuMMeTpus

KonrponsHas pabora o Teme
"YeTblpEXyroJpHUKN"

Teopema ®aneca u Teopema o
MIPOIMOPLIMOHANIBHBIX OTPE3Kax

Cpenusig nuHus TPEYroJibHUKA
Cpenusig nuHus TPEYroJibHUKA
Tpanenust, e€ cpeiHsA JTUHUS
Tpaneuus, €€ cpeaHssa TUHUSA
[IponopumoHanbHbIE OTPE3KU
[IponopumoHanbHbIE OTPE3KU
LlenTp mMacc B TpeyrojibHUKE

ITooGHBIE TPEYTONBHUKH

Tpu npuznaka nogodus
TPEYrOJIbHUKOB

Tpu npusnaka nogoOus
TPEYTOJILHUKOB

Tpu npuznaka nogodus

https://m.edso0.ru/88672b14

bubnmoreka [IOK
https://m.edso0.ru/88672b14

bu6nmmoreka [IOK
https://m.eds00.ru/88672c9a

bu6nunorexa LIOK
https://m.eds00.ru/8867337a

bubnunoreka LIOK
https://m.edso00.ru/88672e0c

bubnuoreka [{OK
https://m.eds00.ru/88672f38

bubmuoreka [{OK
https://m.eds00.ru/88672358

bubmuoreka [IOK
https://m.eds00.ru/88673064

bu6nmorexa LIOK
https://m.eds00.ru/88673794

bubmmoreka IIOK
https://m.eds00.ru/88673794

bubmmoreka IIOK
https://m.edso00.ru/886738fc

but6mmorekxa [IOK
https://m.edso0.ru/88673a78

but6mmorekxa [IOK
https://m.edso0.ru/88673bae

bubnunorexa LIOK
https://m.eds00.ru/88673d52

bu6nunorexa LIOK




25

26

27

28

29

30

31

32

33

34

35

36
37

38

TPEYroJIbHUKOB

Tpu npuznaka nogodus
TPEYTrOJIbHUKOB

[TpumeneHne nogo0us PH PeILICHUH
MIPAaKTHUYECKUX 3a/1a4

KontposbHas paboTa mo teme
"I[lono6HbIE TPEYroNbHUKH"

CaoiicTBa muiomaaeu
TreOMETPUUYECKUX PUTYP
DopmyJIbl IS TUIOILAIN
TpPEyroJibHUKA, MapajiieorpaMma
@opMyIbl 118 IIOLIAAN
TpEyroJibHUKA, apajieraorpamma
@opmyJIbl 1J1s1 TUIOIIAIHA
TpEyroJbHUKA, apajjieorpamma
DopmyJIbl 1S TUIOIIAIHA
TpEyroJibHUKA, MapajiieorpaMma
®opMyIbl 1S IIOMIAAN
TpEyroJbHUKA, apajiesaorpamma
Brruncienue miomanaei cioKHBIX
duryp

[Tnomanu duryp Ha KIeTyaTou
Oymare

[Tnomaau nogo6HBIX GUryp
[Tnomaau nogobHbIX GUryp

3ama4yn ¢ MPaKTUIECKUM
coJiepKaHUEM

https://m.eds00.ru/8867400e

bu6nuoreka [IOK
https://m.edso00.ru/8867445a

bubnunoreka LIOK
https://m.edso00.ru/886745fe

bubnuoreka [{OK
https://m.eds00.ru/88674860

bubnunoreka LIOK
https://m.edso00.ru/88674a22

bubmnoreka IIOK
https://m.edso00.ru/88674a22

bu6nmorexa LIOK
https://m.eds00.ru/88675288

bubmunoreka IIOK
https://m.edso00.ru/8867542c

bubmnoreka IIOK
https://m.eds00.ru/88674e78

bubnunorexa LIOK
https://m.eds00.ru/8867473¢

bubanoreka LJOK
https://m.eds00.ru/88675558




39

40

41

42

43

44

45

46

47

48

49

50

51

3ajaun ¢ NpaKTUYECKUM
coJiepKaHUEM

Pewrenue 3amau ¢ nomoup0 MeTo1a
BCIIOMOTIaTeJIbHOW IJIOIIAIN
KonrponsHas pabora o Teme
"ITnomanp"

Teopema ITudaropa u eé
IIPUMEHEHNE

Teopema ITudaropa u eé
MIPUMEHEHHE

Teopema [Tudaropa u eé
IIPUMEHEHNE

Teopema ITudaropa u eé
IIPUMEHEHNE

Teopema [Iudaropa u eé
IIPUMEHEHHE

Omnpenenenyne TPUrOHOMETPUUECKUX
¢GbyHKIUI ocTporo yria
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
TPUTOHOMETPUYECKHE COOTHOILIEHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO

KontponbHas paboTa mo teme

but6mmoreka [IOK
https://m.eds00.ru/88675684

bubnunorexa LIOK
https://m.eds00.ru/88674190

but6mmoreka [IOK
https://m.edso0.ru/8867579¢

bubnuoreka [IOK
https://m.edso00.ru/88675918

bubnunoreka LIOK
https://m.eds00.ru/88675918

bubnuoreka [{OK
https://m.edsoo0.ru/88675abc

bu6anoreka LJOK
https://m.eds00.ru/88675d32

bubnunorexa LIOK
https://m.edso00.ru/88675f44

but6mmoreka [IOK



52

53

54

55
56

57

58

59

60

61

62

63

"Teopema [Tudaropa n Havyana
TPUTOHOMETpUH"

Brnncannble U leHTpaabHbIE YTIIbI,
YIoJl MeXy KacaTeJIbHOU U XOPA0U

Bnoucanusie n HCHTPAJIbHLIC YIJIbI,
YTOJI MEK1y KacaTeJIbHOM U XOpJI0H

Bnucannbie U LEeHTpaIbHBIE YIJIbI,
YIoJI MEXKIY KacaTeJIbHOW U XOPAOU

Vrasl MCKAY XOpAaMH U CCKYILITUMU
Vb MCXKAY XOopAaMH U CCKYILINMMU

Boucanubie v onMcaHHbIE
YeThIPEXYTONbHUKH, UX MPU3HAKH U
CBOICTBa

BHI/IC&HHBIG 1 OIIMCAHHBIC
YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOMCTBA

BHI/IC&HHBIG 1 OIIMCAHHBIC
LIGTBIpéxyl"OJ'IBHI/IKI/I, nux HpI/ISHaKI/I n
CBOMCTBA

IIpuMeHeHnEe CBOWCTB BIIMCAHHBIX U
ONMCAHHBIX YETHIPEXYTOJBHUKOB IIPH
pELIEHNN TEOMETPUYECKUX 3a7a4

IIpumeHeHne CBOMCTB BIMCAHHBIX U
OINMCAaHHBIX YETHIPEXYTOJBbHUKOB IIPH
pELIEHNN T€OMETPUUYECKUX 3a/1a4
B3anMHOe pacnionoxeHue 1Byx
OKpY>KHOCTEH, 001111e KacaTeabHbIe

Kacanue okpyxxHOCTEM

https://m.edsoo.ru/8a1407e8

bubnunorexa LIOK
https://m.edsoo.ru/8a1415b2

but6mmoreka [IOK
https://m.edso0.ru/8a141940

bubnuoreka [IOK
https://m.edsoo.ru/8a141b34

bubnunoreka LIOK
https://m.edsoo.ru/8a140f86

bu6anoreka LIOK
https://m.edsoo.ru/8a1416d4

bubnmorexa LIOK
https://m.edsoo.ru/8a1416d4

but6mmorekxa [IOK
https://m.edsoo.ru/8a1410a8

but6mmoreka [IOK




KontponbHas padota mo teme "Yrisl
64 B OKpY>XHOCTU. Bricanusie u
OIMCAaHHBIE YETHIPEXYTOJILHUKH"

[ToBTOpEHNE OCHOBHBIX MOHATUN U
65 METOJIOB KypCOB 7 M 8 KJIacCOB,
000011eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
66 METOJIOB KypcOB 7 U 8 KIIacCOB,
000011eHNE 3HAHUNA

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
68 METOJIOB KypcOB 7 U 8 KIIacCoB,
000011IeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

https://m.edsoo.ru/8a1410a8

bu6nmoreka IIOK
https://m.edsoo.ru/8a141c88

bu6nmoreka IIOK
https://m.edsoo.ru/8al41ddc

bubnunoreka LIOK
https://m.edsoo.ru/8al4lefe

bubnunoreka LIOK
https://m.edso0o0.ru/8a142368

bubnunoreka LIOK
https://m.edsoo.ru/8al420ac




9 KUIIACC

Ne
n/n

10

11

12

13

Tema ypoxka

Omnpenenenne TPUTOHOMETPUIECKUX
¢ynkuuit yrinos ot 0° 1o 180°

DopMyIbl IPUBEACHUS
Teopema KOCHHYCOB
Teopema KOCHHYCOB

Teopema KOCUHYCOB

TeopeMa cuHyCcOB

Teopema cuHyCcOB
TeopeMa cuHyCcOB

Haxoxnenue aiuH CTOPOH U
BCJIIMYHMH YTI'JIOB TPCYT'OJIbBHUKOB

Pemenne TpeyroibHUKOB

Pemenne TPCYTrOJIbHUKOB

Pemenne TPCYTrOJIbHUKOB

Pemienne TPCYIrOJIbHUKOB

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara

HU3YyYCHUHA

DJIeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/8al424bc

bu6mmorexa [IOK
https://m.edsoo.ru/8a14336¢

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

bu6mmoreka [IOK
https://m.edsoo.ru/8al42e8a

bu6mmorexa [IOK
https://m.edsoo.ru/8a1430b0

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

bu6mmoreka [JOK
https://m.edsoo.ru/8al42ac0




14

15

16

17

18

19

20

21

22

23

24

[IpakTHueckoe NpUMeHEeHUe TEOpeM
CHHYCOB M KOCUHYCOB

[TpakTHueckoe MpUMeHEeHUe TEOpeEM
CHUHYCOB ¥ KOCUHYCOB

KonTtponbHast pabora o Teme
"Pemienue TpeyroiabHUKOB"

[TonsTie o npeodbpazoBaHUU OO0

COOTBETCTBEHHBIE DIIEMEHTEI
noJ00HBIX (pUryp

COOTBETCTBEHHBIE SJIEMEHTHI
no1I00HBIX (Uryp

Teopema 0 mpoU3BEAECHUN OTPEZKOB
X0p7, TeopeMa O IPOU3BEIEHUN
OTPE3KOB CEKYIIHX, TEOPEMA O
KBaJpaTe KacaTeJbHOU

Teopema 0 mpoOU3BEAECHUN OTPEZKOB
X0p7, TeopeMa O IPOU3BEIECHUN
OTPE3KOB CEKYIIHNX, TEOPEMA O
KBaJpaTe KacaTeJbHOU

Teopema 0 mpoOU3BEAECHUN OTPEZKOB
X0p7, TeopeMa O MPOU3BEICHUN
OTPE3KOB CEKYIIHNX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

IIpuMeHeHne TeopeM B pelIeHun
F€OMETPUYECKHX 3a/1a4
[IpuMeHeHne TeopeM B pELLICHUH
reOMETPUUYECKUX 3a1a4

bu6mmoreka [IOK
https://m.edsoo.ru/8al42c3c

bu6mmoreka [IOK
https://m.edso0.ru/8a14392a

bubmuoreka [JOK
https://m.edsoo.ru/8a143ab0

bubmuorexa [JOK
https://m.edsoo.ru/8al43de4

bu6mmorexa [IOK
https://m.edsoo.ru/8a14406e

bu6mmoreka [IOK
https://m.edsoo.ru/8al441a4

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

bu6mmoreka [JOK
https://m.edso0.ru/8a143f06

bu6mmorekxa [IOK
https://m.edsoo.ru/8al1443fc




25

26

27

28

29

30

31

32

33

34

35

36

[IpumeHeHue TeOpeM B pelIeHUH
reOMETPUUYECKHX 3a/1a4

KonTponbhas pabota no teme
"IIpeobpazoBanue mogo0us.
MeTtpuyeckue COOTHOIICHHUS B
OKpY)HOCTH"

Onpenenenyre BEKTOPOB.
DuU3NYECKUN U TEOMETPUUYECKUI
CMBICJT BEKTOPOB

CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
Pa3znoxxeHnne BekTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM

Koopaunatel BekTopa

CkansipHO€e MPOU3BEIECHNUE BEKTOPOB,

€T0 MPUMCHCHUEC IJIA HAXOXKIACHUS
JJIMH U YyIJ10B

CKaJ'ISIpHOC MMPOU3BCACHUC BEKTOPOB,

€T0 IMPUMCHCHUC IJI HAXOXIACHUS
JJINH U yIJI0B

Pemenue 3a1au ¢ noMoupro
BEKTOPOB

Penrenue 3amad ¢ mOMOIIBIO

bu6mmoreka [IOK
https://m.edsoo.ru/8a144578

bubmuorexa [JOK
https://m.edsoo.ru/8al447a8

bu6mmorexa [IOK
https://m.edsoo.ru/8a144960

bubmuorexa [JOK
https://m.edsoo.ru/8al44a8c

bubmuorexa [JOK
https://m.edsoo.ru/8al144d52

bu6mmoreka [JOK
https://m.edsoo.ru/8al44fbe

bu6nmoreka [JOK
https://m.edso0.ru/8a14539c

bu6mmoreka [JOK
https://m.edso0.ru/8a14550e

bu6mmorexa [IOK
https://m.edsoo.ru/8al44c3a

bu6mmoreka [IOK




37

38

39

40
41

42

43

44

45

46

47

48

BEKTOPOB

[IpumeHeHre BEKTOPOB IS PELICHUS
3aa4 GU3UKU

KonTtponbHast pabora o Teme
"Bextops!"

I[eKapTOBBI KOOpJAMHAThI TOYCK Ha
IIJIOCKOCTHU

VYpaBHeHUe MpsIMOi
VYpaBHeHUe MpsIMOi
YpaBHEHHE OKPYKHOCTH

Koopaunatsl To4ek nepecedeHus
OKPY’KHOCTH Y IIPSIMOM

MeToa KoOpAMHAT NPU PELLIEHUU
reoMeTpUUYECKUX 3ajad,
MPAKTUYECKUX 3a7a4

MeToa KoOpAMHAT NIPU PELIEHUU
TEOMETPUUYECKUX 3a7ad,
NPaKTUYECKUX 3a/1a4

Meron KOOpAVHAT NPH PELIEHUN
TEOMETPUUECKUX 3aJad,
IIPAKTUYECKUX 3a7a4
KonTponbhas pabota no teme

" JlekapTOBBI KOOPAUHATHI HA
IUIOCKOCTH"

[TpaBuiIbHBIE MHOTOYTOJIBHUKH,
BBIUMCJICHUE UX DJIEMEHTOB

https://m.edsoo.ru/8a1458c4

bu6mmoreka [IOK
https://m.edsoo.ru/8a145b08

bu6mmorexa [IOK
https://m.edsoo.ru/8a145c48

bu6mmoreka [IOK
https://m.edsoo.ru/8a14635a

bu6mmoreka [IOK
https://m.edso0o.ru/8a146620

bu6mmorexa [IOK
https://m.edsoo.ru/8a146e0e

bu6nmoreka [JOK
https://m.edsoo.ru/8al46fda




49

50
o1

52

53

54

55

56

57

58

59
60

61

62

63

Yucno n. [nuHa OKpyKHOCTH

Yucno m. InuHa OKpyKHOCTH
JlnvHa 1yru OKpy>KHOCTH

Paaguannas mepa yrna

[Tiomanp kpyra, ceKTopa, CerMeHTa

[Tomanp kpyra, ceKTopa, CerMeHTa

ITomanp kpyra, ceKTopa, CerMeHTa

[ToHsTHE O ABMKEHUH IIJIOCKOCTH

[TapajienapHbIi IEPEHOC, TIOBOPOT

[TapayienapHbIi IEPEHOC, TIOBOPOT

ITapajutenpHbIi IEPEHOC, TOBOPOT
[TapannensHbIN IEPEHOC, TOBOPOT

[IpuMeHeHue NBUKEHUI ITpU
pelIeHnN 3a1a4

KonTponbhas pabota no remam
"ITpaBHIIbBHBIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [[BH>keHus miockoctu"
[ToBTOpenwue, 0600IIEHNE,
cucreMarusanus 3HaHui. Msmepenue

bu6mmoreka [IOK
https://m.edsoo.ru/8al472c8

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

bu6mmoreka [IOK
https://m.edsoo.ru/8al4714c

bubmuorexa [JOK
https://m.eds00.ru/8a147426

bu6mmorexa [IOK
https://m.edsoo.ru/8a147750

bu6mmorexa [IOK
https://m.edsoo.ru/8a147750

bu6mmoreka [IOK
https://m.edsoo.ru/8al47c82
bu6mmoreka [IOK
https://m.edsoo.ru/8a147f16

bu6mmoreka [JOK
https://m.edsoo.ru/8a147f16

bu6mmoreka [JOK
https://m.edso0.ru/8a1480e2

bu6mmorexa [IOK
https://m.edsoo.ru/8a148524
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TeOMETPUUYECKUX BEIUYHUH.
TpeyronpHUKH

[ToBTOpEeHme, 0600IICHNE,
CHUCTEMAaTU3aI[1s 3HAHHH.
[TapamiensHbIe U IEPIICHIUKYIIIPHBIC
psIMbIC

[ToBTOpenue, 06001ICHNE,
cUCTEMaTU3aIUs 3HAHWH.
OKpYXHOCTb U KPYT.
["'eomeTpryeCcKUEe OCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anys 3HaHui. Broucanubie
U OTHMCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 06001IICHNE,
cHUCTEMaTH3alMs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

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

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

I'eomerpus

Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPHI, ONpPENeNsiTh MX
B3aMMHOE pACIHOJIOXKEHHE, M300paxkaTb TIeoMeTpUYecKHe (Urypsl,
BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1adu. M3mepATs JIMHEHHBIE U
YIII0BbIE BEIUYMHBL. Perars 3a1aun Ha BBIYHUCIECHUE UIUH OTPE3KOB U

BCJIMYHH YIJIOB

Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
peaIbHOM JKW3HU, pa3MEpoB NPUPOJIHBIX OO0BEKTOB. Pasznmuuarth

pa3Mepsl AITUX 00BEKTOB MO NOPSAIKY BETUUHHBI
CTpouth 4epTekHu K FT€OMETPUUECKHUM 3a/1a4aM

ITons30BaThCA IMprU3HaKaMH paBCHCTBA TPCYIrOJIbHUKOB, MUCIIOJIB30BATh
IIpU3HAKU U CBOMCTBa paBHO6eI[peHHLIX TPEYTrOJIbHUKOB IIPpU PCHICHUN
3aaa4

HpOBOI[I/ITL JIOTHYCCKUC pacCyKACHUA C HUCIIOJIB30BAHHUEM

TreOMETPUUYECKUX TEOPEM

[Tons30Batbcs IIPU3HAKaMU paBeHCTBa MPSAMOYTOJIBHBIX
TPEYrOJIbBHUKOB, CBOMCTBOM MEJIUAaHbI, NPOBEAEHHON K TUIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIEHUU T€OMETPUUECKUX 3a1a4
Onpenenars napauieaIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3zyeTr ¢ HUMHU cekymias. Onpeneniars NapaienbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJAHOW MPSIMOM 10 TOYEK
JAPYrou NpsiMon

Pemarp 3a1aun Ha kiieT4aroit Oymare

[IpoBOANTh BBIYHMCICHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM



6.10

6.11

6.12

6.13

6.14

6.15

8 KUIACC

Kona
NPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

CyMMBI YTIJIOB TPEYTrOJIbHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU TEPECEUCHUU JIBYX MApaAJUICIbHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4i Ha HAXOXACHUEC YI'JIOB

Bnanerp MOHATHEM TIeOMETPUYECKOr0O MeCTa TOYeK. YMeThb
OTIpeNeNiATh OUCCEKTPUCY yIia M CEPeAMHHBIA NEPHeHIUKYIp K

OTPE3KY KaK r€COMETPUUCCKHNE MECTA TOUYCK

@opMynHpOBaTh ONPEIACICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh

IIPUMEHATH OTH CBOMCTBaA IIpu pCUICHUHA 3aJ1a4d

Bnagers NOHATHEM ONHMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTh HaxoauTb e€¢ meHtp. llomp3oBaThcs (hakTamMHM O TOM, 4YTO
OMCCEKTPUCH] YITIOB TPEYTOJbHUKA MIEPECEKAIOTCS B OJJHOM TOUKE, U O
TOM, YTO CEPEAMHHBIE NEPIEHAMKYJAPbl K CTOPOHAM TpPEYrOJbHHUKA
[IEPECEKAIOTCA B OHOU TOYKE

Biagers mnoHsATHEM KacaTeNbHOW K OKPYXKHOCTH, I10Jb30BAThCS
TEOPEMOM O TEPHEHIUKYJIIPHOCTH KacaTeJbHOM U pajuyca,

HpOBeIIéHHOFO K TOYKC KaCaHHUA

ITons30BaThCA HpOCTeI\/’IIHI/IMI/I rCOMCTPUYCCKUMHU HCPABCHCTBAMMU,

IIOHMMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI

HpOBOI[I/ITL OCHOBHBIC TCOMCTPUYCCKHUEC IOCTPOCHUA C IIOMOMIBIO

LUAPKYJIS U JIMHEVKN

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
I'eomerpus

Pacnio3HaBaTh OCHOBHBIE BUbBI UYETHIPEXYTOIBHUKOB, MX AJIEMEHTHI,
MOJT30BaThCA UX CBOMCTBAMH NP PEIICHUH T€OMETPUUECKHUX 3a/1a4
[IpuMeHATh CBOWMCTBA TOYKH TIEPECEUCHMs] MeAHaH TpPEYroJbHUKA
(meHTpa mMacc) B pelieHu  3aaa4

Brnagers moHsATHEM CpenHEW JMHUHM TPEYroJIbHUKAa W Tpareluu,

NPpUMCHATH HX CBOMCTBA npu pelmcHUU TCOMCTPHUYCCKUX 3aJady.



6.4

6.5

6.6

6.7

6.8

6.9

6.10

9 KITIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

6.1

[Tonb3oBatbes Teopemoit dasieca U TeopeMor 0 MPOMOPLUHUOHATIBHBIX

OTpEC3Kax, MIPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/lav

[IpumensaTh NpU3HAKM NOAOOMS  TPEYrOJIbHUKOB B  PELICHUU

TCOMETPHUYCCKUX 3aaa4d

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUUEcKux U
npakTuueckux 3anad.  CTpoUTh MAaTeMaTHUYECKyld MOJEiIb B
MPAKTUYECKHUX 3a/1ayaX, CaMOCTOSITEIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHEC JJIMHBI

Bnagers moHSATHAMU CHHYCa, KOCHMHYCAa M TaHI'CHCa OCTpPOTO YyIJja
OpsAMOYTOJIBHOTO TPCYIroJIbHUKA. ITonp30BaThCsl ATUMU IIOHSITUSMU

AJId pCIICHUS IMTPAKTUYCCKUX 3aaa4d

Boruucnate  (pa3nuuHbIME  crIOCOOAMHU) TUIOMIAL TPEYroJbHUKA |
IUIOU[AAM MHOTOYTOJbHBIX Guryp (monp3ysich, TAe HEOOXOAMMO,
KaNbKyIITOpoM). [IpUMEHATh MONMy4YeHHbIE YMEHUS B MPAKTHUECKUX
3a1auax

Bnagetb MOHATUSAMHU BOMCAHHOIO U LIEHTPAJIIBHOT'O YIJIa, UCIOIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIJaX, yIiiax MEXAy XOopAaMu (CEeKyIIMMHU) U
yrile MeXIy KacaTelbHOM M XOPJOH IPU PELIEHUN IeOMETPHUYECKHUX
3a1a4

Bnagers NOHATHEM OMNMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA OMMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3aja4
[IpumeHsaTh TNONyYeHHBIE 3HAHUS HA MPaKTUKE — CTPOUTH
MaTeMaTHYECKHE MOJENN IS 3aJad peajlbHOW JKU3HH M NPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUS C [PUMEHEHHEM TNoao0us U

TPUTOHOMCTPUU (HOHBSy}ICB, rac HCO6XOI[I/IMO, KaJ'IBKy.]'ISITOpOM)

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOUIBIO PA3JIMYHBIE JJIEMEHTHI MPSIMOYTOJIBHOIO TPEYTrOJIbHHUKA



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

(«pemieHue  MpSAMOYTOJbHBIX  TPEYroJbHUKOB»). Haxomuts (c

IIOMOIIBIO KaﬂbenﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IUYHBIX 3HAYCHUH

[Tons30oBatbcst dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsl HAXOXKJIECHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIUMUYMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYrOoJbHUKOBY),

IPUMEHATH UX ITPU PCIICHUH T'COMETPHUICCKUX 3ada4

Bnagers mnonstusMu mpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3eMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThCsi cBOWCTBAMU MOAOOHS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
moo0HbIX Quryp. IIpuMeHATh CBONCTBA TOMO0HS B MPAKTHYCCKHX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O
MIPOU3BEICHNUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHON
[Tonp30BaTbCcst  BEKTOpaMH, TOHMMATh WX TEOMETPUYECKUUA U
(bu3MUecKuil CMBICH, MPUMEHSATh MX B PEIICHUHU TeOMETPUYECKHX U
¢usnueckux 3amad. [IpuMeHSTH CKalspHOE MPOU3BEACHHE BEKTOPOB

JJId HAXOKACHWA NJIMH U YI'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATEL €ro B

PEIICHUU T'COMCTPUYCCKUX U MMPAKTUYCCKUX 3aaa4

Brnagers DNOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPY)KHOCTH, [UIMHBI JYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIia,
YMETh BBIUMCIATH ILIOMAAbp Kpyra W ero yacred. Ilpumensrts

IMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

HaxoauTh ocu v IEHTPhl CUMMETPUH (DUTYP, TPUMEHSATH JIBUKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

HpI/IMeH}ITB MOJIYYCHHBIC  3HAHUA Ha  TMPAKTUKEC —  CTPOUTH
MaAaTEeMAaTUYCCKUE MOJACIN TJId 3aaad peanBHoﬁ KHN3HHU W IIPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TPUMCHCHUCM HO)IO6I/I$I n

TPUTOHOMETPUYECKHX (QYHKUMN (TMONB3YsCh, TI/A€ HEOOXOAUMO,



KaJIbKYJISITOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

I'eomerpus

Hauanbnsie nonsatus reomerpun. Touka, npsmas, OTpe3oK, Jy4d. Yrois. Buabl
yriaoB. BeprukanbHele M cMexHbIE yribl. buccekrpuca yrina. Jlomanas,

MHOT'OYT'OJIbHHUK. HapaHHGHBHOCTL U NEPHCHAUKYIIIPHOCTD MIPAMBIX

Cummerpuunble  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.

[IpuMepsl cHMMETpPHH B OKpYKarOLIEM MUPE

OCHOBHbBIE TTOCTPOECHMSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.

BricoTa, Mmenana, OMcceKTpuca, UX CBOMCTBA

PaBHoOenpeHHbIH W PaBHOCTOPOHHUIM  TpeyroibHUKU. HepaBeHCTBO

TPEYroJIbHUKA

CpolicTBa ¥ TpU3HAKK PaBHOOEIPEHHOro TpeyroibHuKa. [lpusHaku

PaBCHCTBA TPCYTrOJIbHUKOB

CaolicTBa 1 MPU3HAKY MapaieNbHbIX NpAMbIX. CyMMa YIJIOB TPEyTrOJIbHHKA.

BHeriHue yriel TpeyrojibHUKa

[IpsmoyronbHblii  TpeyroapHuK. CBOMCTBO MeIUaHbl MPSAMOYTOJBHOTO
TPEYroJIbHUKA, TPOBEIEHHOM K runoreHyse. llpusHaku paBeHcTBa
MIPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB. IIpAMOYTrOJIBHBIN TPEYTrOAbHUK C YIJIOM B
30°

HepaBeHcTBa B reomeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa o OouyblieM yrie u Ooiblie CTOpoHe
TPEYroJIbHUKA. HepneH)menﬂp M HaKJIOHHas

l'eomerpnueckoe Mecto TOYek. buccektpruca yrima W CepeAVHHBIN
MIEPIEHIUKYIISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK

OxpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoicTBa. B3aumHoe
pacroyioKEeHUe OKPYKHOCTH H mpsmoil. KacatenpHas u cekymas K
OKPYKHOCTH

Oxpy>KHOCTb, BIHUCaHHas B yroj. BmucaHHas W omnucaHHas OKPYKHOCTH

TPEYroJabHUKA



8 KVIACC

Koxa
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

6.13

6.14

9 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
[IpsiMoyroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

Tpanenus, paBHoOOKas Tparenus, e€ cBoiicTBa U npusHaku. [IpsmoyronbHas
Tpaneuus

Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema PDaneca u
TEOpeMa O IPOMOPIUOHAIBHBIX OTPE3Kax

Cpennue TMHUM TpeyrojbHUKa U Tpaneuuu. L{eHTp macc TpeyroipHuKa
[Tonobue TtpeyronbHuKOB, KoddduiueHt moaodbus. [IpusHaku mnogobus
TpeyroasHUKOB. [IpuMeHeHrne noqo0us Py peleHNH IPAKTUIECKUX 3a/1a4
@opmynel AN TUIOMIATM  TPEYrojbHHUKA, NapajuieorpamMmma, pomba u
Tpaneuuu

CroiictBa miomniane reomerpuueckux ¢uryp. OTHOIIEHHE TIIOIIAaEH
0JI0OHBIX GUTYp

Brruncnenue miomaneii TpeyroabHMKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
Oymare

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
IIPaKTUYECKHX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHMKA.
OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  [pUTOHOMETPUYECKUE
¢ynkuuu yrnos B 30°, 45° u 60°

BrnncaHHble M IIEHTpaNbHBIE YIJIBI, Yrojl MEXAYy KacaTeJbHOM U XOpAOH.
VYTibl MeXAY XOpaMU U CEKYITUMHU

BrivcaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHU

B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM



Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

I'eomerpus

Cunyc, kocunyc, Tanresc yrios ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIecTBO. POPMYIIbI IPUBEICHUS

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemenue
NPAaKTUYECKUX 3aJa4 C HCIOJB30BAaHHEM TEOPEMBl KOCHHYCOB M TEOpPEMBI
CHHYCOB

IIpeoOpaszoBanue nonpodus. Ilogobre cOOTBETCTBEHHBIX IEMEHTOB

Teopema o mpou3BeeHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB
CEeKYILIUX, TEOpeMa O KBajipaTe KacaTeabHOU

Bekrop,  mnmmHa  (MOIylb) — BEKTOpa,  COHAIPABICHHbIE  BEKTOPHI,
MPOTHBOIOJIOKHO HANpPABICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy HaJ BeKTopamMu. Pa3noxeHue BekTopa 1o JIByM
HEKOJUTMHEAPHBIM BEKTOpaM

Koopaunatsl BekTopa. CKanspHOe MpPOW3BEICHHE BEKTOPOB, PUMEHEHUE IS
HaXO0XKJCHUS JUIMH U yTIJIOB

JlekapTOBbI KOOPJAMHATHI Ha IUIOCKOCTH. YpPaBHEHUS MPSIMON M OKPY>KHOCTH B
KOOp/IMHATAX, MEPEeCceYCHNEe OKPYKHOCTEH M MPSAMBIX. MEeTOa KOOPAWHAT U €T0
IpUMEHEHHE

[IpaBUIbHBIE MHOTOYTOJIBHUKH

JlnuHa oKpyXHOCTHU. ['pagycHas ¥ paguaHHas Mepa yria, BbIYUCIEHUE JUIUH AyT
OKPY>KHOCTEHN

[Tnomans kpyra, cekTopa, CerMeHTa

JIBIKEHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (Uryp (dIeMeHTapHbIe

npencrasienus). [lapamnensHseiil nepenoc. IloBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTO
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHue OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe NpeicTaBIeHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 3a]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC MW  JIOXKHBIC
BbLICKA3bIBAHUA, IIPHUBOAUTL IIPUMEPLBI M KOHTPIPUMCEPBI, CTPOHUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJIb 4YHCIa, OOBIKHOBEHHas IpoOb U
JecsITUYHasl Ipo0b, CTaHIAPTHBIA BUJ YMCIIA, PAallMOHAIBHOE YUCIIO,
UppalMoHAIbHOE YHCIIO, apU(pMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHME BBINOJHATH JEHCTBUSI C  YWCIaMM, CpaBHUBaTb U
yIOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHUCIA; yYMEHUE JelaTb MNPUKUIKY U OLIEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM I[OKAa3aTEIEM,
apudMeTHYECKN KBaJAPAaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OoJIbIlle €IWHMITBI, YMEHHE BBIMOJNHATH pacdy€Tsl Mo ¢opmysam,
npeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPQXKECHHI C KOPHSAMH, Pa3IOKEHUE MHOIOYJIEHAa HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONb30BaHUEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C



OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pallMOHATIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS pEIICHHM

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHHe onepupoBaTh MOHITUAMU: QYHKIUS, rpaduK QYHKIMU, HYIIN
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JHHEHHAs (QYHKIHS, KBajpaTudHas (QyHKIH,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHUE
CTPOUThH rpaduky QYyHKINH, UCIIOIB30BATh TPAQUKHU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHUS 3a[a4 U3 JIPYTUX
y4eOHBIX TPEAMETOB W peajbHOM IKU3HH; YyMEHHE BBIPAXKAThH

dhopmynaMu 3aBUCUMOCTH MEXITY BeTUIMHAMU

YMenune ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPeccHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3a/ay, B TOM YHCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCIIE€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHIO 3ajJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAONOJI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEyrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUCa U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJbHUK,
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11

12

13

14

napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTh, KPYT, KacaTejibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

YMeHue omnepupoBaTh IMOHSATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MeXAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue ¢Guryp, napaieIbHOCTh M NEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYyKaromemM MHUpe

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAroILEeM
MHUpE; YMEHHE MpPUMEHATh (OpMyJibl IEpUMETpa U  IUIOIIATU
MHOT'OYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHMS  JJIs

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

YMmenue wu3o0pakaTb IUIOCKME (UIYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C TIOMOULIBIO YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

YMeHue  OonepupoBarb  IMOHATHUSAMU:  IPSAMOYIOJIbHAsE  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHl TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI IJIA MPEICTaBICHUS
JMaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peAIbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYroOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee — apudMeTHdyeckoe, MeAHaHa,
HauOoJblllee U HaMMEHbIee 3HAUEHHs, pa3Max YHCIOBOrO Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATH M  MPeoOpPa3OBBIBATH
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nH(popMalMI0, TPEJCTABICHHYI0 B TalOiauIax M Ha JUarpaMmmax,
OTPa)KAIOIYK0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUH; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOATHOCTH CIIy4aWHBIX COOBITUNA B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITHSMH; YMEHHE pEIIaTh
3a/la4yd METOJIOM OPTraHHW30BAHHOTO mepedopa M C UCHOJIb30BaHUEM
MpaBUjia YMHOXXECHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX SABJICHHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH



INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCIICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOoOM,  MPOLEHTH,  OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Panmonaneupie uucia. ApudMeTHUecKHe OIepalud C PaldoOHAIbHBIMU
- yHuCcllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
- qHrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBolicTBa CTeNEHH

2.3 MHorouieHsl

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apu(pMeTHYECKUMHU KOPHSIMH HaTypalbHON CTEEHU
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
' ypaBHEHU I

39 [lenbie u npoOHO-paloOHaibHble HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemnrenne TEKCTOBBIX 3a1au
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATEILHOCTEH

4.2 Apudmerndeckass U reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX



5.1.

6.1
6.2

7.1
1.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IIPOLIEHTOB

DyHKIMHU

OyHknus, crnocoObl 3amanus  ¢yHKuuu. ['paduk  yHknuu. OoOmacth
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTtkn
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHHUMYMBl (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE

KoopauHatsl Ha IPSIMOU U IIIIOCKOCTH

KoopannarHas npsmast

JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH

I'eomerpus

['eomerpuueckue GUTYpHI 1 UX CBOICTBA

TpeyronpHuk

MHOroyrojapHUKH

OKpyXHOCTb U KpPYT

N3MmepeHne reoMeTpu4eCKUX BEIUYNH

BekTops!l Ha IIOCKOCTH

BepoATHOCTB U cTaTUCTHKA

OmnwucarenpHasi CTaTUCTHKA

BepositHoCTh

KomOunatopuka

MHoskecTBa

['padbr
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