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HOACHUTEJIBHAA 3AIIMCKA

['eomeTprst KaK OAMH W3 OCHOBHBIX Pa3/ENIOB IIKOJBbHOW MAaTEMAaTHKH,
UMEIOIUNA CBOEH LENIbI0 00eCIeUnTh U3YYEHHE CBOMCTB U pa3MepoB (Uryp, ux
OTHOLIEHWM M B3aMMHOE PACHOJIOKEHHE, ONUPAETCS Ha JIOTHYECKYIO,
JIOKa3aTeNbHYIO0 JIMHUIO. LIEHHOCTh N3y4YeHUsI T€OMETPUN Ha YPOBHE OCHOBHOI'O
oOmero oOpa3oBaHHs 3aKIOYAETCS B TOM, YTO OOYYalOIIUWCS YUHUTCH
IIPOBOJINTH JOKa3aTeNbHbIE paccyxaeHus, CTPOUTH JIOTHYECKHUE
YMO3aKJIOUEHHUs, JOKa3blBaTb  HWCTUHHBIE  YTBEPKIEHUS U  CTPOUTH
KOHTPHPUMEPBI K JIOXKHBIM, HPOBOJUTH PACCYXKACHUS «OT HPOTUBHOIOM,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIHPOBATH OOPATHBIE YTBEPKIACHUS.

BTopo#i nenpr0 u3yyeHHs TeOMETPUH SIBISETCS MCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKHUX 3a]1ad,
BCTPEYAIOIIMXCA B pealbHOM KU3HU. OOydaromMiicss TOJKEH Hay4YuThCs
ONPEJEIUTh TEOMETPUUECKYIO (PUTYpPY, ONMKMCATH CIOBAMU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOIO YYacTKa, pacCyuTaTh HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOIO Ka0ensi Wi TpeOdyeMble pa3Mepbl rapaxa s
aBTOMOOUJII. DTOMY COOTBETCTBYET BTOpas, BBIYUCIHUTENbHAS JIMHUSA B
u3ydeHHH reoMerpuu. lIpu pemenum 3agad  NpakTUYECKOTO Xapakrepa
oOyJarouuiicss y4uTcs CTPOUTh MATEMAaTUYECKUE MOJEIH  PEalbHBIX
KU3HEHHBIX CHUTYallUid, MPOBOJUTH BBIYMCICHHUS M OLEHUBATH aJIEKBATHOCTD
IIOJIyYEHHOI'O pe3yJIbTaTa.

KpaiiHe Ba)XHO MOMUYEPKUBATH CBA3M I€OMETPUU C APYTUMHU YUEOHBIMU
IpeaMEeTaMHi, MOTHBHUPOBATh HCIIOIb30BATh OINPEIEICHUS] T€OMETPUYECKUX
buryp U THOHSTHI, AEMOHCTPUPOBATh MPUMEHEHUE IOJIYYEHHBIX YMEHHI B
¢u3nke U TexHUKe. DTU CBsI3W Haubosiee SIPKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cootHomeHus», «Meroxg koopauHat» u «Teopema
[Tudaropar.

VYyeoOnblil kypc «I'eoMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue @urypel M UX CBOHCTBa», «M3mepeHue
F€OMETPUYECKUX BEIMYMH», «JleKapToBbl KOOpAMHATHI HA IJIOCKOCTHY,
«Bekropbl», «JIBuxkeHus miockoctny, «IIpeodpazoBanus Hog00us».

Ha u3yuenne yudeOHoro kypca «I'eomerpus» orBomgutcs 204 uvaca: B 7
Kkiacce — 68 yacoB (2 waca B Hememwo), B 8 kiacce — 68 4dacoB (2 ydaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKAHUE OBYUEHUA
7 KIIACC

Hauvanbubie monaTtusi reomerpun. Touka, npsmas, OTPE30K, Jdyd. YTOJ.
Buasl yrnos. BepTukanbasle U cMexHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOTOYTroJIbHUK. [[apannenbHOCTh U MEPIEHINKYIISIPHOCTD NPSMBIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOHCTBA OCEBOM CHMMETPHH.
[IpuMepbl CUMMETPHUH B OKPYIKAOIIEM MHPE.

OCHOBHBIE TTOCTPOEHMS C NOMOIIBIO LUPKYJIS U JUHEHKHU. TpPEyrOiIbHUK.
Bricora, Mennana, OuccekTpurca, UX CBOMCTBA.

PaBHOOepeHHBIE W PaBHOCTOPOHHUI TpeyrojabHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TMpPU3HAKK PaBHOOEIPEHHOro TpeyroybHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa W TMpPU3HAKU MapaJUleabHbIX nOpsMbix. Cymma  yrjioB
TPEYTOJIbHUKA. BHEIIHNUE YTIJIbl TPEYTOJbHUKA.

[IpssMOyrosbHbId TpeyroJbHUK. CBOWCTBO MEIHWAHBI MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, NPOBEAEHHOM K  runoreHy3e. [lpu3Haku  paBeHCTBa
IPSAMOYTOJBHBIX TPEYTOABHUKOB. [IpAMOYroJIbHBIM TPEYTrOJIBHUK C YIJIOM B
30°.

HepaBencTBa B reoMeTpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM yriie U OOJbIIEeH CTOPOHE TPEYrOJbHHUKA.
[leprieHIUKYJISIp ¥ HaKJIOHHAS.

['eomeTprueckoe MecTO TOYEK. buccekTpuca yriia W CepeauHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKAE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JAuaMerp, HMX CBOMCTBa. B3anmmuoe
pacmoIo)KEHUE OKpPYKHOCTM W npsmou. KacarenbHas u  cekymas K
OKpYyXHOCTH. OKpY>KHOCTb, BIMCaHHas B Yroy. BrnucaHHas u onucaHHas

OKPY>KHOCTH TPEYTOJIbHUKA.
8 KUIACC

UYerpipéxyronpauku. [lapamnenorpamMm, €ro mnNpHU3HAKM W CBOMCTBA.
YacTHble ciydad napajuiesiorpaMMOB (NPSMOYTOJIBHUK, poMO, KBajpar), UX
OpU3HAKKM W cBoiicTBa. Tpameuusi, paBHOOOKas Tpamnenusi, €€ CBOICTBa U
npusHaku. [IpsMoyronbHas Tpaneuus.

Merton ynBoenusa meauansl. Llentpanbnas cumMmerpusi. Teopema @aneca u
TEOpeMa O MPOMOPLMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYToJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.

[Tonobue TpeyroabHUKOB, Ko3(ppuuueHnt nonoodus. IlpusHaku nomoOus
TpeyroJibHUKOB. [IpuMeHenre nogoOus Npyu peleHny NPakTUYECKUX 3a1ad.

CpoiicTBa 1uioniaael reomerpudyeckux guryp. @opmyibl s MJI0ILIATU
TpeyroJjibHHKa, NapajuiesorpaMma, pomOa u Tpaneruu. OTHOLIEHUE TUIOLIAAeH
n01I00HBIX QUTYP.

Boluucnenuve ruiomane  TPEyroibHUKOB M MHOIOYIOJBHUKOB — Ha
KJIeTYaTou Oymare.

Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa npu peuieHun
PAKTUYECKUX 3a]1a4.

CuHycC, KOCUHYC, TAHT€HC OCTPOrO yIJia MPsSIMOYTOJIbBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpPUrOHOMETpUYECKHE (DYHKIIMH
yriioB B 30, 45 u 60°.



Bnucannble U LEHTpanbHBIE YIJibl, YTOJ MEXAY KacaTelIbHOU U XOPJOil.
Yriel  MexIy XopJaMH M CEeKyIIMMH. BrnucaHHble UM ONUCaHHBIE
YETBIPEXYTOJBbHUKN. B3anMHOE pacrionokeHue IByX OKpyxkHocte. Kacanwme

OKpy>kHOCTeH. OOI1IMe KacaTelbHbIC K JIBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, xocuHyc, TtaHreic ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYJIIbI IPUBEACHHUSL.

Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB M TeOpEMa CHHYCOB.
Pemienne mnpakTuyeckux 3aJad C HCIOJIb30BAHUEM TEOPEMbI KOCHUHYCOB H
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nonodus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 HpPOU3BEACHUM OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEIECHUU
OTPE3KOB CEKYULIUX, TEOPEMA O KBaJIpaTe KacaTeabHO.

Bektop, mnmuHa (MOIyJib) BEKTOpa, COHAMNPABJICHHBIE  BEKTOPHI,
IPOTHBOIIOJIOKHO  HANpPABICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEeKTopaMu. Pa3ioxeHue BeKTopa 1o JByM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKajlsipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlekapToBbl KOOpAMHATBL HAa IUIOCKOCTH. YPaBHEHUS MPAMOM U
OKPY’KHOCTH B KOOpAMHATaX, MEpeceYeHUe OKPYKHOCTEH MU NpsAMbIX. MeTton
KOOPJMHAT U €ro NPUMEHEHHE.

[IpaBunbHble MHOrOyroJibHUKW. JlimHa OKpyXHOCTU. I'pamycHas wu
paauaHHas Mepa yria, BBIYMCIEHHE IJIUH AYT oKpyxHocTeil. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUXKEHUS UIOCKOCTH U BHYTPEHHUE CUMMETpUU (PUTYp (JIEMEHTapHbIE
npeactasienust). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHHSA NPOrpaMMbl Y4YeOHOro Kypca
«'eomeTpus» xapakTepu3yrTCs:

1) maTpuoTHYecKoe BOCIMTAHHE:

IPOSIBJIEHWEM MHTEpPECA K TMPOLNUIOMY W HACTOSALIEMY POCCHUCKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM POCCHUMCKHUX
MAaT€MAaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K UCIOJBb30BAHUIO 3TUX
JOCTHKEHUW B IPYTUX HAyKaX U NPUKIAJAHBIX cepax;

2) rpaxaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOA3aHHOCTEW IpakJJaHWHA U peaM3aliu
€ro Ipas, MPEACTABICHUEM O MAaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
pa3IMYHBIX  CTPYKTYp, SIBICHHWI, MpoLenyp TpaxJAaHCKOro oOIliecTBa
(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJIECHHUIO ITHYECKUX
npoOsieM, CBS3aHHBIX C MPAKTHUYECKHMM NPUMEHEHUEM JOCTHKEHHH HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIBHO-3THYECKUX MPHUHILMIIOB B JEATEIbHOCTH
Y4EHOT0;

3) TpyAoOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa AKTHMBHOE Yy4YacTHE€ B PEIICHUHM MPAaKTUYECKHUX 3a]ad
MaTE€MaTUYECKON HaIlpaBIE€HHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTE€MaTHUYECKOIO
o0pa3oBaHUs HA MPOTSHKEHUM BCEH JKU3HU UIS YCIEUTHOW Mpo¢ecCuoHaIbHON
JESATENbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HHJIMBUAYAJIbHOM TpPACKTOpPUU OOpa3oBaHUS M KUZHEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJ1a4, PEUICHUH, pacCyXICHHUI, YMEHUIO BHUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NTO3HAHMS:

OpUEHTalMel B JESITEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPOIbI
U 00IIecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cepbl YelIoBEUECKOU
NEeSATENbHOCTH, ATANOB €€ pa3BUTHUS U 3HAUMMOCTH JJIsl Pa3BUTHUS LMBUIN3ALNH,
OBJIAJICHUEM S3BIKOM MaTE€MaTUKHM M MaTEMAaTHYECKOW KyJIbTYypOH Kak
CPEICTBOM  IIO3HAHUSA MHUpa, OBJAJACHHEM MPOCTEUIIMMHU  HABBIKAMHU
MCCIIEOBATEIBCKON NESITENBHOCTH;

6) ¢pusnyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJIbTYPbl 310POBbS U
IMOLMOHATBHOI0 0JIArONOTy U

TOTOBHOCTBIO NPHUMEHSITh MAaT€MATHUYECKHE 3HAHHUSI B MHTEPECAaX CBOETrO
3I0pOBbs, BEIEHUs 3J0pOBOTO oO0pa3a JKHU3HU (310pOBOE MHUTAaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryysipHas Qusnyeckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKA pedieKCUM, TPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTrO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0TH4YecKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MATEMaTHYECKUX 3HAHUU [Js pelieHus
3a]1a4 B 00J1aCTH COXPAHHOCTH OKPYXAIOLIEH Cpe/ibl, INIaHUPOBAHUS MOCTYIKOB



U OLEHKHU UX BO3MOKHBIX MOCJIEJICTBUIA ISl OKPYIKAIOIIEH Cpesibl, 0CO3HAHUEM
IJI00AJIBHOTO XapakTepa 3KOJOTMYECKHUX MPOOJIEM U MyTEW UX PeLeHUs;

8) apanTanums K UM3MEHAKIIMMCH YCJIOBHSM COUMAJIBHOH U
NPUPOIHON Cpelbl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUSIX HEOINPEAECIEHHOCTH, OBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NIE€ATE€IbHOCTb, B TOM
YUCJI€ YMEHUE YUUTbCA y JPYTUX JIOAeH, npuoOpeTaTb B COBMECTHOM
JeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOMMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHUN, B TOM YHCIIE
dbopMyIUpoOBaTh UJECH, MOHATHS, TUIOTE3bl 00 OOBEKTAaX W SIBJICHUSIX, B TOM
YHUCJIE paHee HEU3BECTHBIX, OCO3HaBaTh AEPUUUTHI COOCTBEHHBIX 3HAHUN M
KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYyalMlO, BOCIPUHUMATH
CTPECCOBYIO CUTYallMI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEpP, KOPPEKTHUPOBATH
IPUHUMAEMbIE pEUIEHUS U JAEUCTBUS, (GOPMYIUPOBATh U OLEHUBATH PUCKU U
NOCJIECTBUA, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIC Y4eOHbIE JeHCTBUSA

Ba3oBble Jiornyeckne aeiicTBU:

e BBISBIAATH U XapaKTepHU30BaTh CYILIECTBEHHbIE IPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHATUH, OTHOLIEHUI MEXIy HNOHITHUIMM,
(opMyIMpoOBaTh ONPEEICHUS MOHATUNA, YCTaHABIUBATh CYIIECTBEHHBIM
NpU3HAK KJiIacCU(PUKAIIMU, OCHOBAaHUS i OOOOIICHUS M CpaBHEHUS,
KPUTEPUH MPOBOAUMOrO aHAJIN3A;

e BOCIpUHUMATh, (OpMyJIUpOBaTh U MNpPeoOpa3OBbIBATH  CYXACHUS:
YTBEPAUTEIbHbIE W OTPULIATENIbHBIE, €AUHUYHbIE, YacCTHbIE M oOLIueE,
YCIIOBHBIE;

e BBUIBIIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
OpoTUBOpeursl B (akrax, AAHHBIX, HAOJIOACHHUSIX M YTBEPKICHUSX,
npeajaratb ~ KpUTEpUU s BBISIBJICHUS  3aKOHOMEPHOCTEH U
IPOTUBOPEYHNIA;

e JIeNaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JETYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh J0Ka3aTENIbCTBA MATEMAaTUUYECKUX YTBEPKIEHUN (TIpsIMbIE U
OT  MPOTHBHOIO),  MPOBOJUTH  CAMOCTOSITENIBHO  HECJIOKHbIE
JI0Ka3aTeIbCTBA MaTeEMaTHUYECKUX (PaKTOB, BBICTPAUBATh ApryMEHTAIHIO,
OPUBOJUTH MPUMEPHI U KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
pacCyKJIeHUS;

e BbIOMpATH croco0 pelieHuss y4eOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHMs, BbIOMpaTh HauOoyiee NOAXOIAIIUNA C YYETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKme 1eiicTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUSA,
(opMynMpoBaTh BOMPOCHI, (UKCUPYIOLIME MNPOTUBOpPEUYUE, Mpodiemy,
CaMOCTOATENIbHO yCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (POpMUPOBATh
TUIO0TE3Y, apTYMEHTUPOBATh CBOKO MTO3ULMIO, MHEHHUE;

e IMPOBOJUTH IO CAMOCTOSTEIBHO COCTaBJIECHHOMY IUIAHY HECIOXHBIN
AKCIIEPUMEHT,  HEOOJBIIOE  HCCIEJOBAaHUE IO  YCTAHOBJICHHIO



OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa, 3aBHUCHUMOCTECH OOBEKTOB
MEXy COOOH;

caMOCTOSITeTbHO  (OpMYJIHpPOBATH  OOOOIIEHUST W BBIBOJBLI IO
pe3ynbTaTaM TPOBEAEHHOTO HAOIOACHUS, WCCIICIOBAHUS, OIICHUBATH
JIOCTOBEPHOCTH TOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB M 0000IIECHNUI;
IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHUE TPOIECCA, & TAKKE BBIABUTATH
MIPETOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISIBJISITh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMALUH, JaHHBIX,
HEOOXOIUMBIX JIJISl PEILICHUS 3a/1a4K;

BbIOMpATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPHPETUPOBATH
UH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM IIpEICTaBIICHHUS;

BbIOMpaTh (OpMy MpEACTABICHHUS HHPOPMALMU U WUIIOCTPUPOBATH
pelmiaemMble 3aJaud CXeMaMH, AuarpaMmaMu, HHOM rpadukod U HX
KOMOWHAIIMSMU;

OLICHUBATh HAJEXHOCTh MH(OPMAIMU [0 KPUTEPUSIM, MPEIIOKEHHBIM
y4UTENIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIILHBIC y‘leﬁﬂble IleﬁCTBHH:

BOCHPUHUMAaTh U (OPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHMS], SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO
TOUYKY 3PCHHSI B YCTHBIX M MUCHhMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS IO
XOJly pelIeHus 3a]1a4l, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0/i€ OOCYXXJIEHHs 3aJlaBaTb BONPOCHI IO CYIIECTBY OOCYKJIaeMOM
TE€MbI, TPOOJIEMBI, pEIIAEMOI 3a/lauu, BbICKA3bIBaTh MJIEU, HAILlEJICHHbIE
Ha T[OUCK PpEIIEHHUS, COIMNOCTAaBJISATh CBOM CYXKJEHUA C CYXICHHUSIMHU
JIPYrUX YYacTHUKOB JMajora, OOHAapyXKMBaTh pa3ju4le€ M CXOJCTBO
NO3ULMHA, B KOPPEKTHON (opMe (OpMyIUMpOBaTh pPa3HOTIACUs, CBOU
BO3PaKEHMUS;

OPEICTaBIATh  pe3yJbTaTbl  PEIIeHHs]  3aJadd,  HKCIEPUMEHTA,
UCCJIEIOBaHUs, TPOEKTa, CaMOCTOATEIbHO  BbIOMpaTh  (hopmat
BBICTYIJIEHUST C Y4YETOM 3a7ad Mpe3eHTallMd U  OCOOEHHOCTEM
ayJIuTOPHH;

NOHMMaTh M UCIHOJIb30BaTh  MPEUMYLIECTBA  KOMAaHAHOW U
WMHIUBHUIyaIbHOM pPaOOThl MPU pPEIIeHWH YYeOHBIX MaTeMaTHYECKUX
3azay;

OpUHUMAaTh  [EeJIb  COBMECTHOM  JI€ATEIbHOCTH,  IUIAHUPOBATh
OpraHu3allil0 COBMECTHOM paloThl, paclpeaessaTb BUIbl padoT,
JIOTOBApUBATHCA, OOCYXJaTh MPOIECC U Pe3yabTaT padoThl, 0000IIATH
MHEHUS HECKOJBbKHUX JIFOICH;

y4acTBOBaThb B TIPYNIOBbIX (opmax padoTel (00CyxkaeHUs, OOMEH
MHEHHSIMH, MO3TOBBIE€ INTYpPMbl M JPYTHE), BBIMOIHITH CBOIO YacTb
paboThl M KOOPAMHUPOBATH CBOU JCHCTBUSA C JAPYIMMH UJIE€HAMU
KOMaH/Ibl, OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO
KpUTEPUSIM, CPOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PerJIHTI/IBHLIe YHUBEpPCAJAbHLIC yqeﬁﬂble )]EﬁCTBPIH

Camoopranusanus:

CaMOCTOATEIBLHO COCTABJIATH IUIAH, aJITOPUTM PELICHUS 3a/1auu (UM €ro
4acTh), BBIOUpATh CIIOCOO PELIEHUsI C YYETOM HMMEIOIIMXCA PECYPCOB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb W KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ Y4ETOM HOBOM MH(MOPMALIIH.
CaMOKOHTPOJ/Ib, IMOLMOHAIBLHBIA HHTEJICKT:

e BJAAETh CIOCO0AMHU CaMOIPOBEPKHM, CAMOKOHTPOJIA IIpolecca MU
pe3yJibTara peleHnss MaTEMaTUIECKOM 3a/1a4u;

e TMPEIBUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PELICHUH
3a/1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTH ITOCTABICHHOMN LEIN
U YCIOBUSAM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHKECHHS
LeJIM, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyyenus B 7 kjacce oOydYarolUWCS MOJIYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh HM3y4€HHbBIE T€OMETPUYECKHE (DUIypbl, ONpPEAENsATh UX
B3aMMHOE€ PaCIIOJIOKEHUE, U300pakaTh F€OMETpUUYECKUE (PUTYpbI, BBIIOJIHATH
YEPTEKU O YCIOBHIO 3a1add. V3MepsATh JIMHEMHBIE M YIJIOBBIE BEJIWYWHBI.
Pemrars 3a1aun Ha BBIYMCIIEHUE JIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henats rpyOyro OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B
peanbHOM KU3HU, pa3sMEPOB MPUPOIHBIX O0BEKTOB. Paznuyarh pa3mepbl 3TUX
00BEKTOB 110 NOPAJIKY BETUUUHBI.

CTpouTh 4EPTEKU K TEOMETPUUECKHUM 3a1a4aM.

[lonp30BaThCs NpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BaTh
IPU3HAKKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUU 3a/1a4.

[IpoBoauTh JIOTHUYECKHUE paccyxaeHus c MCIIOJIb30BaHUEM
TEOMETPUYECKHUX TEOPEM.

[lonp30BaThCs MpPHU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM  MEJMaHbl, NPOBEAEHHOM K THUIOTEHY3€ IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1a4.

Onpenensate napauleaIbHOCTh NPSIMBIX C IMOMOULIBIO YTIJIOB, KOTOPBIE
oOpa3zyeT ¢ HUMU cekyias. OnpenensaTe NapajuieIbHOCTh NPSIMbIX ¢ TOMOUIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM NMPSIMOM JO TOYEK IPYTOU MPSIMOM.

Pewate 3a1aun Ha KjaeT4aTol Oymare.

[TpoBOAUTE BBIUMCIEHUS U HAXOAUTH YUCIIOBbIE U OyKBEHHbIE 3HAYEHUS
YyIJIOB B TE€OMETPUYECKUX 3aJadyax C MCIIOJIb30BAHUEM CYMMBI YTJIOB
TPEYroJIbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPH
NIEPECEYEHNHN JIBYX NapaJUICIbHBIX MPSAMBIX CEKylled. Pemars nmpakruueckue
3a/1a4M Ha HAXOXJEHUE YIJIOB.

Brnanerp moHATHEM reOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACISTh
OMCCEKTpPHUCY yIia W CEpEIMHHBIA MEepHEeHIUKYISIp K OTPe3Ky Kak
r€OMETPUYECKHE MECTA TOYEK.

@opMyIMpPOBaTh ONPEAECIEHUS OKPYKHOCTU U KPYyra, XOpJAbl U TAAMETPA
OKPYXHOCTH, TOJb30BAThCS UX CBOMCTBAMH. Y METh NPUMEHSTH 3TH CBOMCTBA
IIPU PELICHUH 3a]1a4.

Branetrs nmoHATHEM ONMMCAHHON OKOJIO TPEYTOJIBHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilonp3oBarbes gakraMu O TOM, 4TO OMCCEKTPHUCHI YIJIOB
TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOW TOYKE, MU O TOM, 4YTO CEPEIMHHBIC
NEPNEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCSA B OJTHOM TOUKE.



BrageTs noHaTueM KacatelbHOM K OKPY>KHOCTHU, MOJb30BATHCS TEOPEMOU
0 TNEpHEHAMKYJIIPHOCTH KacaTeJIbHOW M pajuyca, NPOBEIEHHOIO K TOYKE
KaCaHHs.

[Tonb3oBaThCs ~ MPOCTEHIIMMH  IE€OMETPUYECKHMMH  HEPAaBEHCTBAMM,
NOHUMATh UX MPAKTUYECKUIA CMBICI.

[TpoBOUTE OCHOBHBIE TEOMETPUUYECKHE MTOCTPOCHMS C TOMOLIBIO LIUPKYJIS
Y JIMHEWKH.

K koniy oOyuyenus B 8 kijacce oOydaroluiicsl MOJYYUT CIEAYIOIIUE
PEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BH/bBl YETBIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
M10JIb30BAaThCSl UX CBOMCTBAMM IPU PEIIEHUH N'€OMETPUUECKHUX 3a/1a4.

[TpumeHsTh CBOMCTBA TOUKM MEPECEUEHUs] MEIUAH TPEyrojbHUKa (LIEHTpa
Macc) B pEIICHUH 3a/1ay.

Brnanets mnoHsATHEM CpelHEW JIMHUKM TPEyroJdbHUKA U Tpareluw,
IPUMEHSATh UX CBOMCTBA MpPU PELICHUH reoMeTpuueckux 3aaad. [lonbp3zoBaThcs
Teopemont daneca U TEOPEMOM O MPOMOPLUOHAIBHBIX OTPE3KaxX, IPUMEHATh UX
JUISl peIeHUS] TPAKTUYECKUX 3a/1a4.

[TpumeHsATP  OpU3HAKU  NOAOOMS  TPEYTrOJIbHUKOB B PELICHUU
r€OMETPUYECKUX 3a]1aY.

[Tonb3oBaThcst TeopeMolt Iludaropa myg pemieHuss reoMeTpHuYecKuX u
npakTuyeckux 3anad. CTpoUTh MaTEMaTUYECKYI0 MOJIEIb B MPAKTHYECKUX
3ajja4ax, CaMOCTOSITEJIbHO JeJlaTh YepTEX W HAXOJUTh COOTBETCTBYIOILINE
JUTUHBI.

Brnagete mnoOHATHSIMH CHHYyCA, KOCHMHyCa M TaHI€HCAa OCTPOro yria
OPsIMOYTOJIBHOTO ~ TpeyrojibHUKa. Ilonp30BaTbcsi 3THUMHM  MHOHATUSIMH IS
pelIeHs IPAKTUYECKUX 3aad.

Boruucnare  (paznuuHbIMH  cioco0aMM) IUIOIIAJb  TPEYroJibHUKA U
VIO  MHOTOYroyibHbIX  (uryp  (mosib3ysicb, TIZ€  HEO0XOIUMO,
KaJIbKYJIATOpOM). [I[pUMEHSITh MOJyYEeHHbIE YMEHHSI B IPAKTUUYECKUX 3a7a4ax.

Bragets NOHATHSMU BOMCAHHOTO M LEHTPAJIBHOIO Yria, HUCIOIb30BaTh
TEOpEMbl O BIMCAHHBIX yrjax, yriax MEXJy XOpJaMH (CEeKyLIMMH) U YIJIe
MEXy KacaTeJIbHOM U XOP/I0M IPH pEelIeHUH T€OMETPUUECKUX 3a1au.

Brnagete 1MOHSATHEM ~ ONMCAHHOTO  YETHIPEXYTOJbHUKA, IMPUMEHSTH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[TpumeHsATh MOy4eHHbIE 3HAHUSI HA IPAKTUKE — CTPOUTh MaTEMaTUUYECKUE
MOJENW Ui 3a7ady pealbHOM >KHU3HM M HPOBOAUTH COOTBETCTBYIOILKE
BBIUMCIICHUS C NPUMEHEHUEM MOoJ00Us W TPUTOHOMETpUHU (MOJB3YACh, TlE
HEO0OXO0IUMO, KAJIbKYJISITOPOM).

K koHiy oOyuyenus B 9 kjacce oOydYarolUNCs TMOJYYUT CIEAYIOIIUE
PEIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPHUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOAHUTHh C HX
NOMOIIBIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJIbHUKA («pEIIeHHE
OPSIMOYTOJIBHBIX TPEYTOJIbHUKOB»). HaxoauTs (C MOMOUIBIO KaJNbKYJIATOPA)
JUIMHBI ¥ YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonb30BatbCs dbopmynamu IPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIAECTBOM JJIsi HAXOXIEHUS COOTHOIICHHM MEXIy
TPUTOHOMETPUUECKUMU BETUUUHAMM.

Hcnonb3oBaTh TEOPEMBbI CUHYCOB W KOCHUHYCOB JUISI HAXOXKICHUS
pa3MYHBIX  DJIIEMEHTOB  TPEYroJibHUKA  («PELIEHUE  TPEYrOJbHUKOBY),
OPUMEHSTH UX MPU PEIICHUH TEOMETPUUYECKUX 3a/1a4.



Brnagets mnoHATHSMH TpeoOpa3oBaHUsl MOJ00MS, COOTBETCTBEHHBIX
a7eMeHTOB  mojo0Hbix  ¢uryp. Ilomb3oBaTbest  cBOMCTBaMU — 110A00UA
IPOU3BOJIBHBIX (PUTYP, YMETh BBIYMCIISTH IJTMHBI U HAXOAUTb YIJIbl Y MOAOOHBIX
¢uryp. IlpumensTs cBoiiCTBa NOJOOMS B NPaKTUYECKUX 3ajadyax. YMeETh
IPUBOJUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[lonp30BaTbCs TEOpEMaMM O TNPOU3BEICHHM OTPE3KOB  XOpHA, O
IIPOU3BENCHUH OTPE3KOB CEKYLIUX, O KBAAPAaTE KacATEIbHOM.

[Tonb3oBaThCA BEKTOpAMHU, TOHUMATh UX F€OMETPUUYECKUNA U (pU3NUECKUi
CMBICJI, IPUMEHSATh WX B PEIICHHH T€OMETPUYECKUX U (PU3MYECKHX 3aj]ad.
[IprMeHATh CKanspHOE NPOU3BEICHHE BEKTOPOB Ui HAXOXKIEHUSA [UJIMH H
YTJIOB.

[Tonp30BaTbCd METONOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHSTH €ro B
pPELIEHNH T€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Braners noHATHAMM IPaBUIIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTHU ¥ PAJIMAHHON MEPHI YIIa, YMETh BBIYMCIIATH IIOIIAb
Kpyra u ero 4acre. lIpuMeHATH NONydYEHHBIE YMEHHMS B IPAKTUYECKUX
3aJa4ax.

Haxonuth ocu (Wiau LEHTPbI) CUMMETpUU (UTYp, NIPUMEHSTh JIBHIKEHHUS
IJIOCKOCTH B NMMPOCTEUIINX CITyYasiX.

[IprMeHATh MOMy4YEeHHBIEC 3HAHUS HAa IPAKTUKE — CTPOUTHh MATEMATHYECKUE
MOAENHM JUIA 3aJad pPEajbHOM KWU3HU U IPOBOAUTH COOTBETCTBYIOILIUE
BBIYMCIICHUS C MPUMEHEHUEM IMO0A0OUS W TPUTOHOMETPUYECKUX (DYHKIIMA
(MOJB3YSICh, T/I€ HEOOXOAUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HauMeHoBaHue KosaunuyecTBO 4acoB
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3ieioB U TeM KoHnTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpaMMel padoThI padoTbI
IIpocreiimne
T€OMETPUUYECKHE
HUT'YPEI U UX
1 g)BOf}I](I:)TBa 14 1 bubmorexa HOK
) https://m.edsoo.ru/7f415e2e
N3mepenue
TEOMETPUYECKUX
BEIINYUH
bu6mmoreka [IOK
2 Tpeyronpinkn 22 2 https://m.edsoo.ru/7f415¢2¢
[TapannensHbie
3 npsiMble, CyMMa 14 1 1 bubnnorexa [JOK
P s https://m.edsoo.ru/7f415e2e
YTJIOB TPEYTOJIbHUKA
OKpY>KHOCTb U KPYT.
4 Fe(ii]eT I/Iqecxnepy 14 1 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
5 [ToBTOpEHUE, 4 ! bu6nuoreka [JOK
0000111IcHIE 3HAHUI https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO
YACOB I1O 68 6 2

I[TPOTPAMME




8 KUIACC

Ne KoaunuecTBO yacon
HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM pPOBbLIE)
n/ Bcee KoHTpo/bHBI IIpakTHyeckue
NPOrpamMMblI o0pa3oBaTe/bHbIE PeCypChbl
1| ro e padoThbl padoThI
" bubnuorexa [JOK
I HeTpipexyroabHuKH 12 I https://m.edsoo.ru/7f417e18
Teopema ®aneca u TeopeMa o
2 IIPOMOPLUUOHAIIBHBIX OTPE3KAX 15 1 Bubmotexa LOK
poroph ™ ’ https://m.edsoo.ru/7f417e18
10/100HbIE TPEYTOJIbHUKH
[Tnomans. Haxoxaenue miomanei
3 Tpe TOJ?BHI/IKOB u i[/[Horo FOJf:HiIX 14 1 1 bubamorexa [OK
pey y https://m.edsoo.ru/7f417e18
¢uryp. [lnomanu nogo6HBIX HUryp
Teopema IIudaropa n Hayana bu6nmoreka [IOK
4 10 1
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
VYrIubl B OKpY)KHOCTU. Bricanuslie u
5 ONMCAHHbIEC YETHIPEXYTOJIbHUKU. 13 ! 1 bubnmnorexa [JOK
KacarenbHble K OKPYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanne okxpyxHocTen
N bu6nmoreka [JOK
6 IosTopenne, 0bobumenne sHanuit 4 1 https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB ITO 68 6 )

I[TPOTPAMME




9 KUIIACC

Ne KoanuyecTBO 4acoB
HaumenoBanme pa3jiesioB u duekTpoHHbIe (LM pOBbLIE)
n/ KoHTpobHBI IIpakTH4eckue
TeM POrpaMMbl Beero o0pa3oBaTe/ibHbIE PeCypPChI
L e padoThl padoThI
Tpuronomerpus. Teopemsl
1 KOCHHYCOB M CHUHYCOB. Pemenne 16 1 bubmmorexa [JOK
Yy yeoB. https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
ITpeoOpazoBanme mo00wms.
2 MI;T Hzecxne COOTHi[)IHeHI/ISI B 10 1 1 bubmiorexa LIOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubmmoreka [JOK
3 Bexropet 12 I https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI Ha 9 i 1 bubnmnoreka [JOK
IIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBUnIBHBIE MHOTOYTOJIBHUKHU.
5 JlIMHa OKpY>KHOCTH U IUIOIIAAb 8 0 bubmiorexa LIOK
Py B If, https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue miomniaaeit
bubmmoreka [JOK
6 JABIDKCHHUS ILIOCKOCTH 6 0 ! https://m.edsoo.ru/7f41al2c
- [ToBTOpenwue, 06001IIEeHNE, , 5 bubaunoreka [JOK
cCUCTeMAaTHu3aInsg 3HaHUU https://m.edsoo.ru/7f41al2c¢
OBIIEE KOJIMYECTBO YACOB I10 68 6 3
[TPOTPAMME




IHOYPOYHOE INTAHUPOBAHUME

7 KJIACC
Ne KoauvecTBo yacoB JJIeKTPOHHbIE
Jlara nudposbie
Tema ypoka KoHnTpoJabHbie IIpakTu4yeckue op
n/ Bcero H3ydeHmust o0pa3oBaTte/ibHbIE
padoThI padoThI
n pecypchbl
[ToBTOpEHME.
[Ipocrenimme
reOMETPUYECKHUE ! bu6muoteka [HOK
O0OBEKTHI. https://m.edso0.ru/8866b724
MHOroyrojasHUKH,
JoMaHasl.
MonuTopuHrOBas
KOHTpOJIbHAs paboTa 1 1 bubmmoreka LIOK
P P https://m.edsoo.ru/8866cbba
Ne 1
CMexHbIe U | bubnuoreka [JOK
BEPTUKAJIbHBIE YIJIbI https://m.edsoo.ru/8866¢5¢0
CMexHbIC U 1 bubnuoreka [JOK
BEPTUKAJIbHBIE YIJIbI https://m.edsoo.ru/8866c7be
CmexHble U .
BEPTUKAJIbHBIC YTJIbI
CmexHble U !
BEPTUKAJIbHBIC YTJIIbI
CmexHble U !
BEPTUKAJIbHBIE YTJIbI




CMeXHBIE U
BEPTUKAIIbHBIC YTIIBI

N3mepeHue JTMHENHBIX
Y YTJIOBBIX BEJIMYUH,
BBIYMCIICHHE OTPE3KOB
1 yTJIOB

10

H3mepeHne JIMHENHBIX
Y YTJIOBBIX BEJIMYUH,
BBIYHCIIEHHUE OTPE3KOB
U yTJI0B

bubnuoreka [JOK
https://m.edsoo.ru/8866¢3ea

11

N3mepeHne TMHENHBIX
U YTIIOBBIX BEJINYUH,
BBIYUCIICHUE OTPE3KOB
U yTJIOB

12

N3mepenne MuHENHBIX
U YTJIOBBIX BEJIHUUH,
BBIUYHCIIEHHE OTPE3KOB
U YTJIOB

13

[TepumeTp u momAab
¢buryp, cocTaBIEHHBIX
U3 IPSIMOYTOJIbHUKOB

14

[TepumeTp u oAb
¢buryp, cocTaBIEHHBIX
U3 TPSAMOYTOJILHUKOB

15

[TonsiTHE O paBHBIX
TPEYTOJIbHUKAX U
IIEPBUYHBIC

bubmmoreka [{OK
https://m.edso00.ru/8866¢ce80




MPEACTaBICHHUS O
paBHBIX (UTypax

16

Tpu npusHaka
paBeHCTBa
TPEYTOJIBHUKOB

bu6nunoreka [JOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka
paBeHCTBa
TPEYTOJIBHUKOB

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

18

Tpu npuznHaka
paBeHCTBA
TPEYTOJIbHUKOB

but6moreka [JOK
https://m.eds00.1u/8866e01e

19

Tpu npuzHaka
paBeHCTBa
TPEyroJIbHUKOB

20

Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB

21

Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB

bubnuoreka [JOK
https://m.edsoo.ru/8866e88¢

22

IIpu3Haku paBeHCTBa

MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB

23

[Ipu3Haku paBeHCTBa

IPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB




CBONCTBO MeIHaHbI

MPSIMOYTOJILHOTO
24 TpEYrojbHUKA bubmorexa LOK
pey W https://m.eds00.1u/8866e9¢c
MPOBEAEHHOM K
TUIIOTEHY3€
CBOICTBO MeIHAHBI
MPSIMOYTOJILHOTO
25 TPEYTOJIbHUKA,
MIPOBEAEHHON K
TUTIOTEHY3€
MonuToprHroBas
26 KOHTpOJIbHAs paboTa bubmorera [IOK
P P https://m.edsoo.ru/8866d6fa
Ne 2
PaBHoGeipeHHbIC U Bu6moreka LIOK
PaBHOCTOPOHHHEC https://lesson.edu.ru/lesson/
27 TPEYTOJIbHUKH. 838faal4-c100-4a85-ad2c-
[IpusHaku u cBoiicTBa 2e66ec635769 bubnnorteka
PaBHOOEAPEHHOTO LHOK
TPEyrojbHUKA https://m.eds00.1u/8866d880
[Ipu3Haku u cBOMCTBA
28 ABHOOEIPEHHOTO buomorexa HOK
p AP https://m.eds00.ru/8866d880
TpPEYroJIbHUKA
IIpu3naku n cBOMCTBA
29 aBHOOEPEHHOTO buommorexa HOK
p AP https://m.eds00.1u/8866e26¢
TPEYroJIbHUKA
Hepasencta B
30 P

reoMeTpruun




31

HepaBeHncta B
T€OMETpUU

bu6nuoreka [JOK
https://m.edsoo.ru/8866¢e3a2

32

HepaseHncrtsa B
reoMeTpuun

33

Hepasencrtsa B
reoMeTpuun

34

[IpssmoyronbHbIH
TPEYTOJIbHUK C YTJIIOM
B 30°

but6mmoreka [{OK
https://m.eds00.1ru/8866eb22

35

[IpssMoyTonbHBIN
TPEYTOJIbHUK C YIJIOM
B 30°

36

KonTponbnas padota
0 TeMe
"TpeyroiabHuku"

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

37

[TapamiensHbie
MpsIMBIE, UX CBOMCTBA

bubnuoreka [JOK
https://m.edsoo.ru/8866¢ef64

38

[TaTeIil HOCTYNIAT
EBximmpna

39

Haxkpecr nexarue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MIPH
HEepECEUECHUN
HapaJuIenbHbIX
IPSAMBIX CEKYILEH

but6mmoreka [JOK
https://m.edsoo.ru/88661086




40

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE TIPU
IIEPECEYCHUH
apauIeIbHBIX
IPSMBIX CEKyLIeH

41

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OTHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE TIPU
IIEPECEYCHUH
apauIeIbHBIX
IPSMBIX CEKyLIeH

42

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE TIPU
IIEPECEYCHUH
apauIeIbHBIX
IPSMBIX CEKyLIeH

43

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OTHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE TIPU
IIEPECEYCHUH
apaIeIbHBIX

but6mmoreka [{OK

https://m.eds00.1u/88663b0




MPSAMBIX CEKYILEn

44

[Ipu3nax
MapayIeIbHOCTH
MPSAMBIX Yepes
PaBEHCTBO
pacCTOSHUM OT TOYEK
OJIHOM MpsIMOH 10
BTOPOU MPsIMOK

45

[Ipu3nax
MapaIeIbHOCTH
MPSAMBIX Yepes
PaBEHCTBO
pacCTOSHUM OT TOYEK
OJIHOM MpsIMOH 10
BTOPOU MPsIMOK

46

Cymma yriioB
TpEyrojJbHHUKa

but6mmoreka [JOK
https://m.edsoo.ru/88661630

47

Cymma yriios
TPEyroJbHHUKA

but6mmoreka [JOK
https://m.edsoo.ru/886618ba

48

Buemnue yrisl
TPEyroJabHHUKA

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

49

Bremnue yrisl
TPEyroJabHHUKA

50

KonTponbhas pabota
0 TeMe
"[TapannenbHble
NpsIMBIE, CYMMa YITIOB

but6mmoreka [{OK
https://m.edsoo.ru/8866fe6e




TpeyroJibHUKa"

51

OKpyKHOCTb, XOP/IbI
U IHaMETp, UX
CBOMCTBA

bubnuoreka [JOK
https://m.edsoo.ru/88670800

52

Kacarenpnas
OKPY>KHOCTH

but6mmoreka [JOK
https://m.eds00.1ru/88670e9a

53

OKpYKHOCTb,
BIMCAHHAS B yroJ

54

OKpY>KHOCTb,
BMHCAHHAS B yTOJ

55

Iloustue o I'MT,
MPUMEHEHNE B
3aj1adax

bubnuoreka [JOK
https://m.edsoo.ru/8867013e

56

IlonsTtue o I'MT,
MPUMEHEHNE B
3aj1auax

bu6nuoreka [JOK
https://m.edsoo.ru/88670508

57

buccekrpuca u
CepEaMHHBIN
NEPIEHAUKYJISP KaK
F€OMETPUYECKHE
MecTa TOYEK

58

OKpy’KHOCTB,
ONHCaHHAas OKOJIO
TPEyroJbHHUKa

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

59

OKpY>KHOCTb,
OnMCcaHHasi OKOJIO




TPEYTOJIbHUKA

OKpy’>KHOCTb,

60 BIIMCaHHAs B bubmorexa LOK
https://m.edsoo.ru/8867103¢
TPEYTOJIbHUK
OKpy’KHOCTb,
61 BIIMCAHHAs B
TPEYTOJIbHUK
2 [Ipocreiine 3anauu bubmuoteka [IOK
HA TTOCTPOEHUE https://m.edsoo.ru/88671188
63 [Ipocreitmue 3anaun bubmuoteka [IOK
HA TTOCTPOEHUE https://m.edso0o.ru/886712d2
KonTponbhas pabota
1o TeMe "OKpyKHOCTh
64 1 KDVT bubmuoreka [JOK
by https://m.edsoo.ru/88671462
I'eomeTpuueckue
noctpoeHus"
[ToBTOpEenue u
0000111eH1E 3HAaHUH
65 OCHOBHBIX TIOHATHH U bubmmorera [IOK
https://m.eds00.1ru/886715b6
METOJIOB Kypca 7
KJlacca
66 Hrtorosas bubnuoreka [JOK
KOHTpOJIbHAs paboTa https://m.edsoo.ru/886716ec
67 IToBTOpEHUE N

0000111eHHE 3HAHUN
OCHOBHBIX TIOHATUHI U




METOJIOB Kypca 7
KJjlacca

IToBTOpEeHUE U
000011IcHIEe 3HAHUH
68 OCHOBHBIX ITOHSATUH U
METOJIOB Kypca 7
KJiacca

bubmuoreka [JOK
https://m.eds00.ru/886719bc

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




8 KUIACC

Ne Kosn4yecTBo 4acoB
DJIeKTPOHHbIE
Hara uugposbie
n | Tema ypoka KouTtpoJabHbie IIpakTu4yeckue
Bcero H3ydeHust o0pa3oBaTejibHbIE
/ padoTsbI padoTbI
I pecypchl
bu6mmoreka [JOK
MonuTtopuHroBas
1 1 https://m.edsoo.ru/88671af
KOHTpOJbHast pabora Ne 1 )
bu6mmoreka [IOK
[Tapannenorpamm, ero
N 1 https://m.edsoo.ru/88671ca
MPU3HAKU U CBOWCTBA 0
Bbu6mmorexa [JOK
[Tapannenorpamm, ero
1 https://m.edsoo.ru/88671ca

IIPU3HAKU U CBOMCTBA

0

YactHble cayyan
napasuieIorpaMMOB
(IpSIMOYTOJILHUK, POMO,
KBaJIpaT), UX MPU3HAKU U
CBOMCTBA

bubmnoreka IIOK
https://m.edsoo.ru/88671de
a

YacTHble cmydyan
napasuieIorpaMMOB
(TIpSIMOYTOJILHUK, POMO,
KBaJIpaT), UX MPU3HAKU U
CBOMCTBA

bubmnoreka [IOK
https://m.edso00.ru/8867112
0

YactHsle cayyan

bu6mmoreka [IOK




napaieIorpaMMOB
(MIpsAMOYTOJILHUK, POMO,
KBaJpar), X MPU3HAKU U
CBOMCTBA

https://m.edso00.ru/8867209
c

bubmnoreka IIOK
7 Tpaneuus https://m.eds00.ru/8867235
8
PaBHOGOKAS 1 bu6mmoreka [JOK
8 https://m.eds00.ru/8867252
MPSIMOYTOJIbHAS TpaIleUn .
PaBHOGOKAS 1 bubmnoreka IIOK
9 https://m.eds00.ru/8867285
MPSIMOYTOJIbHAS Tpareuuu g
bu6mmoreka [JOK
10 | Meron ynBoeHUs MeIUaHBI https://m.edsoo.ru/88672b1
4
bu6mmoreka [IOK
11 IlenTpanbHas cuMMeTpus https://m.eds00.ru/88672b1
4
Bbu6muorexa [JOK
Kontponbhas padota mo
12 " B} " https://m.edso0.ru/88672¢9
TeMe "UeThIpEXyTONbHUKA .
Teopema daneca u
bubnnoreka 1IOK
Teopema o
13 https://m.edsoo.ru/8867337
MIPOMOPIIMOHATILHBIX .
OTpe3Kax <
14 CpenHsisi nuHus bu6mmoreka [JOK




TPEyroJbHUKa

https://m.edsoo.ru/88672¢0
c

Cpennsist TuHUS

bu6mmoreka [JOK

15 https://m.edso00.ru/88672f3
TpeyroJbHUKa 2
Tpanemus, e€ cpeansist bubmorexa LHOK
16 P ’ P https://m.eds00.ru/8867235
JTUHUSA
8
Tpanenus, e€ cpennsis bubnnorexa [IOK
17 P » e P https://m.eds00.ru/8867306
JIUHUS
4
bubmnoreka I[IOK
[TponopunoHanbHbIE
18 https://m.eds00.ru/8867379
OTpE3KH
4
bu6mmorexa [JOK
[IponopumonaibHbIE
19 https://m.eds00.1u/8867379
OTpE3KH
4
bu6mmoreka [IOK
[lenTp macc B
20 https://m.edso0o.ru/886738f
TPEYTOJIbHUKE .
Bbubmmorexa [JOK
21 [TogoGHBIE TpEyTONBLHUKH https://m.edsoo0.ru/88673a7
8
bu6mmoreka [JOK
Tpu npuzHaka nogoous
22 https://m.edsoo.ru/88673ba
TPEYTOJBLHUKOB .
23 | Tpwu npusHaka momoous bubnnorexa [IOK

TPEYroJbHUKOB

https://m.edsoo.ru/88673d5




2

Tpu mpu3Haka noxoodus

bubmnoreka [IOK

24 https://m.eds00.ru/8867400
TPEeYroJbHUKOB .

’5 Tpu npu3Haka noxoodus
TPEYTOJIbHUKOB
[Tpumenenue monodus mpu

26 pELICHUH TPAKTUYECKUX
3a1a4
KonTponbhas pabota no bubmmorexa [JOK

27 Teme "IlomoOHbIE https://m.edso0o0.ru/8867445
TPEyroJbHUKH" a

. . bubmmotexa [JOK

CBolicTBa wIomaaen

28 https://m.edso0o.ru/886745f
reoMeTpUYECKuX QUryp .
@opMyIbl IS IUIOLIAAN bubnuoreka [JOK

29 | TpeyroiapHUKa, https://m.edsoo0.ru/8867486
rapajiejiorpamma 0
@opMyibl Ui IUIOLIAAN bubnnorexa [JOK

30 TPEyroJIbHUKA, https://m.edsoo0.ru/88674a2
napajiejaorpamma 2
DopMyJIbl [T TUIOLIAINA bubnuorexa [JOK

31 TPEyTOoJIbHUKA, https://m.edsoo.ru/88674a2

napajjejiorpaMmma

2




DopMyJIbl U1 TUIOIIAINA

bu6mmoreka [JOK

32 | TpeyrojbHUKA, https://m.edsoo0.ru/8867528
napajuresiorpaMma 8
®opmysl 114 10N bubnuoreka [IOK
33 TPEyrOJIbHUKA, https://m.eds00.ru/8867542
apajuiesiorpaMma ¢
B N bu6mmoreka [JOK
BIYMCIICHHE TIIOMIAIeH
34 https://m.edsoo.ru/88674¢7
CJIOKHBIX (huryp g
bu6mmoreka [JOK
[Inomaau puryp Ha
35 ta U(i) P https://m.edsoo.ru/8867473
KJeTyaToil Oymare o
36 [Tnomanu mogoOHBIX
¢uryp
37 [Tnomaau mogo0HBIX
¢uryp
bu6mmoreka [JOK
3aa4un ¢ MPaKTHIECKUM
38 https://m.eds00.ru/8867555
COJIepKaHUEM 9
bu6mmoreka [IOK
3aa4uu ¢ MPaKTUYECKUM
39 https://m.eds00.ru/8867568
CoZIep>KaHUuEM 4
Pemenue 3agau c
bubnnoreka I1HOK
MOMOIIIBIO METOA
40 ~ https://m.edso0.ru/8867419
BCIIOMOTaTEILHOM 0
IUIOIIA N B
41 /MoHuTOpHHTOBas padboTa bubmuoreka [{OK




Ne 2 KontponbHas pabota
no teme "[lnomanp"

https://m.edso00.1ru/8867579
c

Teopema ITudaropa u e€

Bbu6mmorexa [JOK

42 https://m.edso00.ru/8867591
MpUMEHEHNE 8
n bu6mmoreka [JOK
Teopema IIugaropa u e€
43 peva ugaropa i https://m.edsoo0.ru/8867591
MIPUMEHEHNUE 8
Teopema ITudaropa u e€ bubmorexa HOK
44 https://m.edsoo0.ru/88675ab
[IPUMEHEHNE .
45 Teopema [Tudaropa u eé
MIpUMEHEHNE
46 Teopema [Tudaropa u eé
MIPUMEHEHUE
Ompenenenue
TPUTOHOMETPUUECKUX
byHKIMI ocTporo yria
MPSMOYTOJIbHOTO bubnuorexa [JOK
47 TPEyToJIbHUKA, https://m.edso0.ru/88675d3
TPUTOHOMETPUYECKHUE 2
COOTHOILICHHUS B
MPSIMOYTOJIbHOM
TPEYTOJIbHUKE
OcHoBHOE bubmnoreka IIOK
48 TPUTOHOMETPUYECKOE https://m.edso0.ru/88675f4

TOXKACCTBO

4




OcHoBHOE

49 | TpUroHOMETpHUYECKOE
TOXJECTBO
OcHoBHOE
50 | TpUroHOMEeTpHUYECKOE
TOIECTBO
KonrponbHas pabora mo bubnuorexa LIOK
51 teme "Teopema [Iucgaropa https://m.edsoo.ru/8a1407e
Y Havaja TPUroHoMeTpun" 8
Brnincannsie u
LEHTPaAJIbHBIE YTJIbI, YTOJ bubmorexa HOK
52 ME3KTY KacaTesHOM i https://m.edsoo.ru/8al415b
XOpIou s
Bnucannbie u
LEHTPaJIbHBIE YTJIbI, YTOJI bubmiorexa HOK
53 MENTY KACATETBHOR I https://m.edsoo.ru/8a14194
XOpIou 0
Brincannsie n
LEHTPAJIbHBIE YTJIbI, YTOJI bubmotera [IOK
54 ME3KTY KacaTebHOM i https://m.edsoo.ru/8al41b3
XOpJIo1 :
55 VYTIBl MEXTy XOpAamMu U
CEKYILIUMH
56 VYTIBl MEXTy XOpAamMu U
CEKYIIUMHU
57 BricanHbie 1 onMCaHHBIE bubmuoreka [{OK




YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/8a140f8
6

Brucanubpie u onmMcaHHEIC

bu6mmoreka [JOK

58 YEeTBIPEXYTOJIBHUKH, UX https://m.edsoo.ru/8a1416d
MPU3HAKK U CBOWCTBA 4
BrivcanHbie 1 onMcaHHbIE bubmuoreka [{OK
59 YETBIPEXYTOJIBHUKY, UX https://m.edsoo.ru/8a1416d
MIPU3HAKYU U CBOMCTBA 4
[IpuMeHeHne CBOWCTB
BIHMCAHHBIX U ONMHUCAHHBIX
60 | 4YeTbIpEXYroJbHUKOB IPH
PEIICHUH T€OMETPUIECKUX
3a1a4
[IpumeneHnue cBOMCTB
BIMCAHHBIX U ONMHUCAHHBIX
61 YEThIPEXYTOJIBHUKOB TTPH
PEIIEHUH T€OMETPUUECKUX
3a1a4
B3anMHoe pacnonoxeHnue bubnuorexa [IOK
62 JIBYX OKPYXHOCTEH, o011me https://m.edsoo.ru/8al410a
KacareJbHbIC 8
bubnnoreka 1IOK
63 Kacanune okpyxHOCTEN https://m.edsoo.ru/8al1410a
8
64 Perienue 3aga4d mo teme bu6mmorexa [JOK

"VYTIIBl B OKPY’KHOCTH.
BrncaHHbIE U ONMCAHHBIE

https://m.edsoo.ru/8a141c8
8




YEeTBIPEXYTOJIbHUKN"
[ToBTOpEHKME OCHOBHBIX
. bu6mmoreka [IOK
MOHSITUN U METOJIOB KYPCOB
65 1 https://m.edsoo.ru/8al141dd
7 u 8 Kj1accoB, 0000IIIEHIE .
3HAHUM c
[ToBTOpEHNE OCHOBHBIX
. bu6mmoreka [JOK
MOHSITUN U METOJIOB KYPCOB
66 1 https://m.edsoo.ru/8al41ef
7 u 8 xi1accoB, 0000IIEHHE .
3HAHUM S
bu6mmoreka [JOK
Hrorosast KOHTpoOIbHAS
67 1 https://m.edsoo.ru/8a14236
pabota 9
[ToBTOpEHKE OCHOBHBIX
N bu6mmoreka [JOK
TIOHSITHHA U METOJIOB KYPCOB
68 1 https://m.edsoo.ru/8a1420a
7 u 8 xi1accoB, 0000IIEHHE .
3HAHUM c
OBIIEE KOJIMYECTBO 68

YACOB I10 [TIPOT'PAMME




9 KUIIACC

Ne KoauvecTBo yacoB
DJIeKTPOHHbIE
Hara uugposbie
n | Tema ypoka KouTtpoJabHbie IIpakTu4yeckue
Bcero U3y4eHUs o0pa3oBaTe/bHbIE
/ padoTsbI padoTbI
I pecypchl
bu6mmoreka [JOK
MonuTtopuHroBas
1 1 1 https://m.edsoo.ru/8a1424b
KOHTpoJsibHas padbota Ne 1 .
Onpenenenue
TPUTOHOMETPUUECKUX
2 ¢dbynkwmii yriios ot 0 10 1
180 rpagycoB. ®opmyisl
MIPUBECHUS
bubnnoreka IJOK
3 Teopema KOCUHYCOB 1 https://m.edsoo.ru/8a14336
c
4 Teopema KOCUHYCOB 1
bu6mmoreka [JOK
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/8a142d5
e
bubmnoreka IIOK
6 Teopema cuHyCcOB 1 https://m.edsoo.ru/8al42e8
a
7 Teopema cuHyCcOB 1

Teopema cuHycOB




Haxoxnenue nnvuH cTopoH

bu6mmoreka [JOK

npeoOpa3oBaHUM OO0

9 Y BEJINYMH YIJI0B https://m.edsoo.ru/8a1430b
TPEYrOJLHUKOB 0
bubmnoreka IIOK
10 Pemienune TpeyroapHUKOB https://m.edsoo.ru/8al42ac
0
bu6mmoreka [JOK
11 Pemenune TpeyrosbHUKOB https://m.edsoo.ru/8al42ac
0
bu6mmoreka [IOK
12 Perenue TpeyrojJbHUKOB https://m.edsoo.ru/8al42ac
0
Bbu6mmorexa [JOK
13 Pemenne TpeyroibHUKOB https://m.edsoo.ru/8al42ac
0
[TpakTuueckoe bubnmorexa [JOK
14 [IPUMEHEHUE TEOPEM https://m.edsoo.ru/8a142¢3
CHUHYCOB ¥ KOCHHYCOB c
[IpakTrnueckoe
15 [IPUMEHEHUE TEOPEM
CHUHYCOB Y KOCHHYCOB
CamocrosiTenbHast paboTa bubnunoreka [JOK
16 1o reMe "Peenue https://m.edsoo.ru/8a14392
TPEYroJIbHUKOB" a
bubmnoreka IIOK
[TonsTHE O
17 https://m.edsoo.ru/8al43ab

0




CoOOTBETCTBEHHBIC bubmuoreka [{OK
18 AJIEMEHTHI TOA00HBIX https://m.edsoo.ru/8al43de
buryp 4
CoOTBETCTBEHHBIE
19 | »nemeHTH MOAOOHBIX
$uryp
Teopema o mpousBeAeHUN
OTPE3KOB XOp, TeOpemMa o bubnunorexa [JOK
20 | mpou3BeaEeHUU OTPE3KOB https://m.edsoo.ru/8a14406
CEKYILUX, TEOpPEMA O e
KBaJpaTe KacaTeJIbHOU
Teopema o mpousBeeHUN
OTPE3KOB XOpA, TeOpemMa o bubnnorexa [JOK
21 IIPOU3BEJICHUN OTPE3KOB https://m.edsoo.ru/8al441a
CEKyILUX, TeOpeMa O 4
KBaJpaTe KacaTeJIbHON
Teopema o mpousBeeHUN
OTPE3KOB XOpA, TEOpEMA O bubnnorexa [IOK
22 IIPOU3BEJICHUU OTPE3KOB https://m.edsoo.ru/8a1442d
CEKYILUX, TEOPEMA O a
KBaJparTe KacaTeJIbHOU
IIpumeneHue TeopeM B bubnnorexa [JOK
23 pEeLIEHUH T€OMETPUUECKUX https://m.edsoo.ru/8a143f0
3a1au 6
[Ipumenenune TeopeM B bubnuorexa [JOK
24 pPELIEHUH T€OMETPUYECKUX https://m.edsoo.ru/8a1443f

3aJa4

Cc




[IpumeneHue Teopem B bub6nuorexa LIOK
25 pELIEHUH T€OMETPUUECKUX https://m.edsoo.ru/8a14457
3a1a4 8
KonTponbHas pabota no
teme "lIpeoOpazoBanue bubnuoreka LIOK
26 | nopobus. Merpuueckue https://m.edsoo.ru/8al1447a
COOTHOIIIECHUS B 8
OKpY>KHOCTH"
Omnpenenenne BEKTOPOB.
N bu6mmoreka [IOK
dusnyeckuii u
27 . https://m.edsoo.ru/8a14496
reOMEeTPUUYECKUN CMBICT 0
BEKTOPOB B
CnosxeHue U BBIYUTAHUE bubnuorexa [IOK
28 BEKTOPOB, YMHOKEHHUE https://m.edsoo.ru/8a144a8
BEKTOPA Ha YHCJIIO c
CroxeHue 1 BbIYMTaHUE bubmuorexa [JOK
29 | BEKTOpPOB, YMHOKEHUE https://m.edsoo.ru/8a144d5
BEKTOpa Ha YHUCIIO0 2
CrnoxeHue 1 BbIUUTAHNE
30 | BEKTOpPOB, YMHOXKEHHUE
BEKTOpa Ha YHUCIIO0
Pasnoxenue BekTopa 1o
31 JIBYM HEKOJUTMHEAPHBIM
BEKTOpaM
bubmnoreka [HOK
32 Koopaunatel BekTopa https://m.edsoo.ru/8al44fb

€




CkansipHO€ TpOU3BEACHUE
BCKTOPOB, €0 NpUMCHCHUC

bubmuoreka [{OK

33 https://m.edsoo.ru/8a14539
JUTSL HAXOXKACHUS JUTHH U .
YIJIOB -
CkansipHoe pou3BeIeHUE
BEKTOPOB, €r0 IPUMEHEHNE bubmotera [JOK
34 POB, P https://m.edsoo.ru/8a14550
JUTS HAXOXKACHUS JUTUH U .
YTJIOB -
bubmnoreka [IOK
Pemenne 3amau ¢
35 https://m.edsoo.ru/8a144c3
MTOMOIIbIO BEKTOPOB .
bubmuoreka [{OK
MoHuTOpHUHTrOBas
36 https://m.edsoo.ru/8al1458¢c
KOHTpOJbHasA pabora Ne 2 4
37 [IpuMeHeHne BEKTOPOB JUIst
peeHus 3a1a4 GU3NKU
bu6mmoreka [JOK
CamocrosTenbHas paboTa
38 " " https://m.edsoo.ru/8a145b0
1o Teme "BekTopsl o
39 JlekapTOBBbI KOOPAMHATHI
TOYEK Ha TIOCKOCTH
bu6mmoreka [IOK
40 YpaBHEHUE NIPAMOI https://m.edsoo.ru/8a145c4
8
41 YpaBHeHHE NPIMON
42 YpaBHEHUE OKPYKHOCTU bub6nuorexa LIOK

https://m.edsoo.ru/8a14635




a

Koopaunats! Touek

Bbu6muorexa [JOK

43 IepeECeUEeHMs] OKPYKHOCTH https://m.edsoo.ru/8a14662
U TIpSIMOUA 0
Meroa koopAauHaT pu
44 | pelieHUH F€OMETPUUYECKUX
3a]a4, MPAKTUYECKHUX 3a]a9
MeTto KOOpAUHAT TpU
45 | pelieHUH reOMETPUUECKUX
3aja4, MPaKTHYECKHUX 3a]a9
MeTtoa KoOpAMHAT TpU
46 | peneHUH reOMETPUIECKUX
3a[a4, MPaKTUYECKHUX 3a]a4
Kontponbhas padoTa mo
" bu6mmoreka [JOK
teme " JlekapToBbI
47 https://m.edsoo.ru/8a146e0
KOOpJMHATHI Ha .
miockoctTu" -
[IpaBunbHBIE bubnmorexa [JOK
48 MHOT'OYTOJIbHUKHU, https://m.edsoo.ru/8a146fd
BBIUHCJICHHE UX DJIEMEHTOB a
b K
Yucno n. Inuna nomorexa LO
49 https://m.edsoo.ru/8a1472¢
OKPY>KHOCTH %
Uncro . [muma bubmuoreka [{OK
50 https://m.edsoo.ru/8a14714

OKPY>KHOCTH

Cc




51

JnuHa nyru OKpy»KHOCTH

bubmnoreka [IOK
52 Panuannas mepa yria https://m.edsoo.ru/8a14714
c
[Inomaae kpyra, cekropa bubmiorexa LOK
53 pyra, P, https://m.edsoo.ru/8a14742
CerMeHTa
6
ITmomane kpyra, cekropa Bubmrorexa HOK
54 pyTa, pa, https://m.edsoo.ru/8a14775
CerMeHTa
0
IImomane kpyra, cekropa Bubmiorexa IJOK
55 pyra, P, https://m.edsoo.ru/8a14775
CerMeHTa 0
bu6mmoreka [IOK
[ToHsiTHE O NBMKEHHUH
56 https://m.edsoo.ru/8a147c8
IJIOCKOCTH 2
. bubmnoreka IIOK
[TapamtensHbIi IEpEHOC,
57 https://m.edsoo.ru/8a147fl1
MOBOPOT
6
N bu6mmoreka [JOK
[TapannensHsbIi IepeHoc,
58 https://m.edsoo.ru/8a147fl1
MOBOPOT
6
59 [TapamienpHbIi IEpeHOC,
MOBOPOT
60 ITapamienpHbIi IEpEHOC,
MOBOPOT
61 IIpuMeHeHne NBUKEHUN bub6nuorexa LIOK




IIpu pCHICHUH 3a1a4q

https://m.edsoo.ru/8a1480¢
2

62

KonrposbHas pabora no
temaMm "[IpaBuibHble
MHOT'OYTOJIbHUKH.
OxpyHOCTb. JIBH>KEHUS
miockoctTu"

63

[ToBTOpeHme, 0600IIEHNE,
CHUCTEMAaTHU3aIUs 3HAHUH.
N3smepenne

reOMCTPHUICCKUX BCIIMYNH.

TpeyronbHuKH

bubmnoreka [IOK
https://m.edsoo.ru/8a14852
4

64

[ToBTOpenwue, 0600IIEHNE,
cCUCTeMaTH3allvs 3HAHUH.
[TapannensHbie U
MEPIECHIUKYISPHBIC
psIMbIe

bubmnoreka IIOK
https://m.edsoo.ru/8a14865
0

65

[ToBTOpenue, 0600MIEHNE,
CUCTEMaTHU3ALMS 3HAHUM.
OKpy>KHOCTB U KpYT.
I'eomerpuueckue
MOCTPOECHUS. YTJIbl B
OKPY>KHOCTH

66

[ToBTOpenme, 0600IIEHNE,
CHCTEMAaTH3alus 3HAaHU.
BnucaHnHbIe B ONMCaHHBIC
OKPY>KHOCTH




MHOTI'OYT'OJIBHUKOB

" bubmnoreka [IOK
TOTOBAasi KOHTPOJIbHAS
67 1 https://m.edsoo.ru/8a14892
pabora 0
I1 000
68 OBTOpeHue, 000011IeHNE, {

CHCTEeMAaTH3alus 3HaHUH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

7 KJIACC
Kon nposepsiemoro IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTAThHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
pe3yJbTarta OCHOBHOI'0 00111er0 00pa30BaHUA
6 I'eomerpus
Pacnio3HaBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpHl, ONPEAETSATh HX B3aUMHOE pPAaCIOJIOKEHHE,
6.1 n300pakaTh TeOMETpHUUYecKHue (UTYpHl, BBIMONHATH YEPTEXKM IO YCIOBUIO 3amaud. M3mepsaTsb
JIMHEHbIE U YITIOBBIE BETUUMHBI. PemaTh 3a1aun Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJINYMH YIJIOB
60 Jenate rpyOyro OLEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYHH IPEIMETOB B pealbHON >KM3HH, Pa3MepoB
' MPUPOIHBIX 00BEKTOB. Pa3znuuaTh pasmMepsl 3TUX 00BEKTOB O MOPSAIKY BEITUYUHBI
6.3 CTpouTh 4epTeKU K FTEOMETPUUECKUM 3a/1adam
6.4 [Tonb30BaTbcs MpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOJIb30BaTh NPU3HAKM U CBOMCTBA
' paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELICHUU 3314
6.5 [IpoBoauTh TOTMYECKHE PACCYKICHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM
[lonb30oBaTbcs MpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEAHAHbI
6 6 b 2
' MPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN T'€OMETPUUECKUX 3a7a4
OmnpenensTe MapaiieNbHOCTh HPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble OOpa3yeT ¢ HUMHU CeKyllas.
6.7 OmnpenensiTe MapaieNbHOCTh MPSIMBIX C TTOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsIMOMN
JI0 TOYEK APYrou MpsMon




6.8

PemraTs 3aJa4u Ha KJIeTYaTOMN 6yMare

6.9

HpOBOI{I/ITB BBIYHUCJICHUA W HAXOJWUTb YHCJIOBBIC U 6YKBGHHBIC SHA4YCHUS YIJIOB B I'COMCTPUYCCKUX
3aaa4ax C HUCIOJb30BAHUCM CYMMBbI YIJIOB TPCYIOJbHUKOB W MHOI'OYI'OJILHHUKOB, CBOMCTB YTJIOB,
O6p8.30BaHHBIX IIpu MNEPCCCUCHUUN [BYX MNaPAJUICIBbHBIX TPSAMBIX cexymeﬁ. Pemiate MMPaKTUYCCKUC
3ala4i Ha HaXOXKXJICHUC YITIOB

6.10

Bnagets mnoHsiTHEM reOMCTPHUICCKOIo MECTa TOYCK. YMeTh OIIpCACIIATD 6HCC€KTpI/Icy yriila "
CepeI[I/IHHHﬁ NEPICHANKYJIP K OTPE3KY KaK TCOMCTPUUCCKUC MECTA TOUCK

6.11

@opMyIMpOBaTh ONPEAEICHUS OKPYKHOCTH U KPYyra, XOpJAbl U AUaMETPa OKPY’KHOCTH, I10JIb30BATHCS

UX CBOMCTBAaMHU. Y METb IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUU 3a1a4

6.12

Bnagets moHsTHMEM OINMCAHHOM OKOJIO TPEYroJIbHUKa OKPYXHOCTHU, YMCTb HAXOIUTb eé LCHTP.
ITonp3oBaThCs (I)aKTaMI/I O TOM, 4YTO 6I/ICCGKTpI/ICBI YTJIOB TPEYT'OJIbHHUKA IIEPECCCKAOTCA B OJIHOM TOYKC,
" O TOM, UYTO CCPCANHHBIC NICPIICHAUKYJISIPBI K CTOPOHAM TPCYTOJIbHUKA MEPCCCKAIOTCA B OJIHOM TOUKE

6.13

Bilamers moHsATHEM KacaTeabHOM K OKPY’KHOCTH, IOJIB30BAaTbCA TEOPEMOM O NEPHEHAUKYJSIPHOCTH
KacaTeJIbHOM U pajinyca, IPOBEAEHHOIO K TOYKE KacaHUs

6.14

Ilonp30BaThCs HpOCTCfIIJ.IHMH TCOMCTPHUICCKUMU HCPABCHCTBAMU, IIOHUMAThL UX HpaKTI/I‘leCI(I/H\/'I CMBICJI

6.15

HpOBOIII/ITB OCHOBHBIC TCOMCTPUYCCKHUEC MMOCTPOCHUA C TTIOMOIIBIO MUPKYJIA U JIMHEHKH

8 KUIIACC

Kon nposepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

pe3yjabTarTa OCHOBHOTI'0 00111ero 00pa30BaHuA
6 I'eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BH/Ibl YETBIPEXYTOJIBHUKOB, UX BJIEMEHTHI, M10JIb30BATHCS MX CBOMCTBAMH IIPU




PCUICHUU T'COMCTPHUUCCKUX 3aaa4

6.2 ITpuMeHsTH CBOICTBA TOUKH NEPECEUCHUSI MeIMaH TPEYTroJIbHUKA (LIEHTPa Macc) B PEIICHUH 3a]a4
Brnaners nonsTHeM cpeaHel JIMHUM TPEYroJbHUKA M TPaIelyy, IPUMEHITh UX CBOMCTBA MPHU pEIICHUU
6.3 reomeTpuueckux 3ajad. [lonb3oBaThest Teopemoit daneca U TEOPEMOI O MPONOPIUOHAIBHBIX OTpe3Kax,
NPUMEHSTh UX JUI PELIeHUs NPAKTHYECKUX 3a/1a4
6.4 [TpuMeHATH pU3HAKK 1TOI00US TPEYTOIBHUKOB B PEIICHUN T€OMETPUUECKUX 3a/1a4
ITonp3oBatbest Teopemoil Iludaropa st pemeHuss reoMeTpUYecKUX U MpakTHUecKux 3anad. CTpouTh
6.5 MaTeMaTHYeCKyI0 MOJEIb B IMPAKTUYECKHX 3aJayaX, CAMOCTOSTEIbHO J€laTh 4epTéX M HaXOAUTh
COOTBETCTBYIOIIUE JIUHBI
6.6 Brnagers moHATHSAMHU CHHYyca, KOCHMHYCa M TaHI'€HCA OCTPOrO YIJIa MPSMOYIOJBHOTO TPEYroJIbHUKA.
' Ilosib30BaThCs STUMM MOHATHSMM JUUIs1 pELIEHUS IPAKTUUYECKUX 3a]a4
Bbruucnare (paziuyHbIME CIIOCOOAMM) IUIOIIAAb TPEYTOJIbHUKA U IUIOLAJd MHOTOYTOJBHBIX (UTYp
6.7 (mosp3ysich, Tae HEOOXOIUMO, KaJIbKyJIATOpOM). lIpuMeHATh moslyueHHbIE yYMEHHUS B NPAKTHUECKUX
3ajjauax
Bnagers NOHATHAMU BIMCAaHHOIO M LIEHTPAJIBHOTO yria, UCHOJIb30BaTh TEOPEMbI O BIIMCAHHBIX YIJIax,
6.8 yriax MexIy XopaamMH (CEeKyUIMMH) U YIJIE MEXIy KacaTeJbHOW U XOpAOM TMpU PEelICHUHU
TreOMETPUUYECKUX 3a/1a4
6.9 Bnanetp  MOHATHEM — ONHCAaHHOTO  YETHIPEXYTOJbHMKA,  MPUMEHSATh  CBOICTBA  ONMHMCAHHOTO
' YeThIPEXYTONbHIKA NP PEIICHUN 3a]1a4
[IpuMeHsTh OMyuYeHHBIE 3HAHUS HAa MPAKTHKE — CTPOUTh MaTEMaTUYECKUE MOJETH JUIsl 33]1a4 peabHOU
6.10 KU3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHMSI C NPUMEHEHHWEM NOJ00usS M TPUTOHOMETPHUU

(MoAB3ysICh, i€ HEOOXOIUMO, KAJIbKYJISITOPOM)

9 KUIIACC




Kon nposepsiemoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl

pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHUA
6 I'eomerpus
3HaTh TPUTOHOMETpUYECKUE (YHKIIMH OCTPBHIX YIJIOB, HAXOAUTh C UX MOMOIIBIO Pa3IMYHbIE IEMEHTHI
6.1 MPSIMOYTOJIBHOTO TPEYTOJbHHUKA («PEIIeHrE MPSMOYTOIbHBIX TPEYTroJIbHUKOBY). HaxoauTs (¢ moMoIIbio
KaJIbKYJISITOpA) JUIMHBI U yTJIbI JJ1 HeTaOJUYHbBIX 3HAYEHUI
62 [lonp3oBatbess  GopMynaMu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUUECKHUM TOXKIECTBOM IS
' HaXO0X/IEHUs1 COOTHOLIEHUI MEXIy TPUTOHOMETPUUECKUMHU BEIMUNHAMUI
Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB JUISl HAXO0XICHUS PA3IMYHBIX 3JIEMEHTOB TPEYTrOJIbHHUKA
6.3
(«pelieHue TPEYroJIbHUKOBY ), IPUMEHSTh UX MPHU PELICHUH FT€OMETPUUECKUX 3aa4
Bnaners moHATHSMHM IpeoOpa3oBaHUsl IMOAO0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX QUIYp.
[Tonb30BaThCsl CBOMCTBAMU TOI00MS POU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JUTMHBI U HAXOIUTh YTJIbI
6.4 } ’
y mopo6Hbix ¢uryp. [IpuMeHsATh cBoicTBa MOJOOMS B MPAaKTUYECKUX 3a7ayax. YMeETb INPHBOIHUTH
MIPUMEPHI MTOT0OHBIX (QUTYP B OKPYXKAIOIIEM MUpPE
65 [Tonb3oBaTbcs TeOpeMaMu O MPOM3BEICHHHM OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB CEKYIIHX, O
KBajJipaTe KacaTeabHOU
[Tonb30BaThbcss BEKTOpaMH, MOHMMATh WX T€OMETPUYECKHA U (DU3MUECKUU CMBICI, MPUMEHSITh HX B
6.6 pELICHHH TeOMETPUYECKUX M (U3NUECKuX 3a1ad. [IpUMEHATh CKalsgpHOe MPOM3BEAECHUE BEKTOPOB JUIS
HAaXO0JICHUS JITUH U YTJIOB
6.7 [Tonb30BaThcs METOIOM KOOPAMHAT Ha IIOCKOCTH, MPUMEHSTh €r0 B PEUICHHH T€OMETPHUYECKHX U
MPAKTUUECKUX 3a7a4
6.8 Bnagers NOHATUSIMM NPaBUIBHOIO MHOTOYT'OJIbHUKA, JJIMHBI OKPYKHOCTH, JJIUHBI YT OKPY>KHOCTU U




paHHaHHOP’I MCEpBI yIUIa, YMETb BBIYHUCIATH IUIOMAAbL Kpyra U €ro JacTeu. HpI/IMeHHTL INOJTYYCHHBIC

YMCHUS B IPAKTUYCCKUX 3alavdax

HaxonuTh ocHM WM LEHTPHl CUMMETPUH (GUTYp, TPUMEHSTH JBHKCHUS IUIOCKOCTH B IMPOCTEHUIINX

6.9

ciydasx

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHUYeCKUE MOJIENU [Tl 3a7a4 peabHOMN
6.10 KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIUMCICHUS C IPUMEHEHHUEM MOA00US U TPUTOHOMETPHUUECKHIX

¢byHKUMH (10JIB3YSCh, I'/1e HEOOXOIUMO, KAJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMbIii 3JIEMEHT COEePKAHUSA
6 I'eomeTpus
HauanbHble nmoHsTus reomerpuu. Touka, mpsiMas, OoTpe3ok, Jdyd. Yrou. Buasl yrios. BeprukanbHble u
6.1 cMexHble yribl. buccektpuca yrina. JlomaHas, MHOroyroiabHUK. [lapamienbHOCTh M NEPHIEHAUKYISIPHOCTh
PSMBIX
6.0 Cummerpuunbie ¢urypbl. OCHOBHbIE CBOMCTBAa OCEBOW CUMMETpHHU. [IpuMepbl CHMMETpUHU B OKpY’KalolieM
' MHUpE
63 OCHOBHBIE IOCTPOEHHUS C MOMOILBIO LUPKYJISA U TuHeku. TpeyronsHuk. BeicoTa, Meanana, Ouccekrpuca, ux
CBOHCTBaA
6.4 PaBHOOEIpEHHBII 1 paBHOCTOPOHHUI TpeyroJbHUKU. HepaBeHCTBO TpeyrosibHUKa
6.5 CBoiicTBa 1 IPU3HAKK paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipr3Hakyu paBeHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa M PU3HAKU NapaljIeNbHbIX OpsiMbIX. CyMMa yTJIOB TpEeyrojibHUKA. BHEIHNE yribl TpeyroibHUKa
IIpstmoyronbHbI  TpeyrosbHUK. CBOMCTBO MEAMAHbI MPSAMOYTOJBHOTO TPEYrOJbHUKA, IPOBEAEHHOW K
6.7 runotenyse. IIpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpAMOYTOIBHBIN TPEYTOIBHUK C YIIIOM
B 30°
6.8 HepaBeHcTBa B reoMeTpUU: HEPABEHCTBO TPEYrOJIbHHMKA, HEPAaBEHCTBO O JUIMHE JIOMAaHOH, Teopema o

OoubiieM yrite u OoJbIIel CTOpOHE TpeyroidbHUKA. [lepreHauKysap u HaKITOHHAS




['eomeTpuyeckoe MecTo ToueK. buccekTpuca yria W CepeJUHHbIA MEePHEHAUKYJISP K OTPEe3Ky Kak

69 TrE€OMETPUYECKUE MECTA TOUEK

6.10 OKpy’KHOCTb U KpYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3auMMHOE pacrosioKeHHEe OKPYXKHOCTH U NPSMOIL.
' KacarenbHas U cexymas K OKpy>KHOCTH

6.11 OKpy’KHOCTb, BIIMCaHHAsI B yroj. BrircaHHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

6 I"'eomeTpus

6.1 YersipéxyronpHuku. [lapamnenorpamMm, ero npu3Hakyu U CBOKWCTBA

6.2 ITpsimoyronbHUK, poMO, KBagpat, X MPU3HAKU U CBOWCTBA

6.3 Tpamnenus, paBHOOOKas Tpaneuus, e€ cBoiicTBa U npu3Haku. [IpsMoyronapHas Tpanenus

6.4 Meron ynsoenus menuansl. Llentpansnas cummerpusd. Teopema Paneca u treopema 0 IPONOPLMOHAIBHBIX
' oTpe3Kax

6.5 CpenHue TMHUM TpeyrojabHUKA U Tpanenuu. L{eHTp macc TpeyroiapHuKa

6.6 [Tonobue TpeyronbHUKOB, Kod(hduiument mnomobus. IlpuszHaku momobus TpeyroiabHUKOB. I[IpuMmeHeHue
' 11010014 MpH pEeIIeHNN NPAKTUUECKUX 3a7a4

6.7 dopMyIIBl )1 IUIOIIAIA TPEYTOJIbHUKA, TTapaJljIesiorpaMma, poMoOa U Tpaneuu

6.8 CsoiicTBa miomaaei reomerpuueckux ¢puryp. OTHOIIEHKE TUIoIIaAel TOJOOHBIX QUryp

6.9 Brruucienue miomnanei TpeyroabHUKOB U MHOTOYTOJILHUKOB Ha KJIETYaTON OyMare

6.10 Teopema [Iudaropa. Ilpumenenue reopems! Iludaropa npu pemeHnn npakTHYECKUX 3aa4




6.11

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yrIJjia MPSMOYTOJBHOTO TpeyroibHuKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45° u 60°

6.12 BrincaHnHble 1 EHTPaAJIbHbBIE YIUIbI, YTOJ MEKIY KacaTelbHON U XOpJAOH. YTIIbl MEXAY XOpJIaMU U CEKYLUMH
6.13 Brniucannbie 1 onMcaHHbIE YETHIPEXYTOIbHUKH
6.14 B3aumHoe pacnonokeHue AByX OKpyxHocTei. Kacanme okpyxkHocteil. OOmume KacaTelbHbIE K JIBYM
' OKPYKHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eometpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHMUS
62 Pemwenne TpeyronbHuKOB. TeopeMa KOCHHYCOB M TEOpeMa CHHYCOB. PenieHue NpakTUYeCKHX 3a1ad  C
’ UCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB
6.3 [IpeobpaszoBanue momodus. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpousBeACHUU OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB CEKYIIUX, TEOpeMa O KBajpare
' KacaTeNbHOM
BexTtop, amuHa (MOIyNb) BEKTOpa, COHAIPABIIEHHBIE BEKTOPbI, NPOTHBOIOJIOXKHO HAINPaBICHHBIE BEKTOPBI,
6.5 KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM Haj BeKTopamu. PasnoxeHue BeKTOpa IO JIByM
HEKOJIJIMHEAPHBIM BEKTOpam
6.6 Koopaunatel BekTopa. CkansipHOe TPOU3BEACHUE BEKTOPOB, TPUMEHEHHUE ISl HAXO0XKICHUS JIJTUH U YTJIOB
6.7 JlekapToBbl KOOpJAMHATHl Ha IUIOCKOCTH. YpaBHEHUS MPSAMOM U OKPYKHOCTH B KOOpJAMHATaX, MepecedyeHue

OKPY’KHOCTEH U NPsIMBIX. MEeTOI KOOpIMHAT U €ro MPUMEHEHNE




6.8

HpaBI/IHBHBIe MHOT'OYI'OJIbHUKH

6.9 Jnuna okpyxHocTu. ['pagycHas u paauanHasi Mepa yriia, BBIYUCICHUE JUIMH AyT OKPYKHOCTEH
6.10 [Imomane kpyra, CEKTOpa, CErMEHTa
6.11 JIBM>KeHUS MJIOCKOCTH U BHYTPEHHHE cUMMeETprn Quryp (37eMeHTapHbie npeacTaBienus). [lapannensHelil mepeHoc.

IToBopor




ITPOBEPAEMBIE HA OI'S 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHON MIPOTPAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Konx nposepsiemoro
TpeOOBaHMS

IIpoBepsiembie TpeOOBaHUS K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHHSI OCHOBHOIi 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBaHust Ha ocHoBe ®PI'OC

YMeHue onepupoBarh IMOHATUAMU: MHOKECTBO, IIOJMHOXECTBO, OIEpallMi HaJl MHOKECTBAMH; YMEHHUE
ONEepPUPOBATh MOHATHSAMHU: Tpad, CBA3HBINA rpad, AepeBO, IUKI, TPUMEHITh MX HpPU PEUICHUU 3ajady;
YMEHHUE HMCIOJIb30BaTh rpaduyeckoe MpeCcTaBICHUe MHOXECTB Ul OMHMCAHUS PEANbHBIX IPOIECCOB H

SBJICHUH, IPU PEHICHUH 33Ja4 U3 JAPYTUX yu4eOHbIX IPEIMETOB

YMmenue ONCprUpoOBaTh IMOHATHAMHU: OIPCACICHUC, AaKCHUOMA, TCEOpEMa, HOKA3aTCIbLCTBO, YMCHUC
pacnio3HaBaTb UCTUHHBIC W JIOKHBIC BBICKA3bIBAHHA, IIPUBOAUTL HNPUMEPBI U KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAHUA U OTPUILIAHUS BBICKa3bIBaHUM

YMeHHe onepupoBaTh MOHATUSAMM: HATYPAIBHOE YHUCIIO, IPOCTOE M COCTABHOE YMCIIO, JEIUMOCTb
HaTYpaJIbHBIX YHUCEJ, NPU3HAKU JAETUMOCTH, II€JI0€ YHUCIIO, MOJIYJb 4YHCiIa, OOBIKHOBEHHas ApoOb U
JecsITUYHas JpoOb, CTaHIAPTHBI BHJ 4YHCIA, pAlMOHAIbHOE YHUCIIO, HUPPALUOHAIBHOE YHUCIIO,
apu(METHYECKNI KBAJPATHBI KOPEHb, YMEHHE BBIMONHATH ACUCTBUS C YHCIAMH, CPaBHHBATh H
yHOpSAIOYMBATh 4YMCIIA, MPEACTABIIATh YMCIA HA KOOPAMHATHOM IPSMOM, OKPYIUIATH YUCJIA; YMEHHUE

ACIaTh NPUKUIAKY U OLCHKY pC3yJibTaTa BBIUHCIICHUH

YMmenue OIICPHUPOBATH IMOHATHAMHU: CTCIICHb C HLCJIBIM IIOKA3aTCIIEM, apI/I(I)MGTI/IquKI/Iﬁ KBaIlpaTHBIfI
KOpCHb, MHOT'OYJICH, anrerqueCKaﬂ I[pO6B, TOXIACCTBO, 3HAKOMCTBO C KOPHEM HaTypaﬂBHOﬁ CTCIICHU
0oJIbIIIE CAWHUIIbI; YMCHUC BBLIIIOJHATH paC‘{éTBI 110 (bopMleaM, Hp606pa30BaHI/ISI OCIIBIX, ,Z[pO6HO-
paluOHAJIBHBIX BLIpa)I(eHHf/'I )51 BBIpa)KeHI/Iﬁ C KOPpHAMH, Pa3JIOKCHHUC MHOT'OYJICHA HA MHOXHUTCIINU, B TOM
YHUCJIC C UCIIOJIb30BAHUECM q)OpMYJ'I Pa3HOCTU KBAAPATOB U KBaJIpaTa CYMMBbI U Pa3HOCTU

YMeHue onepupoBaTh NOHATHUSMU: YHUCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJIHOM NMEPEMEHHOM, YHMCII0BOE




HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOI; yMEHHE pelllaTh JUHEHHbIE M KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHANIbHBIE YpPAaBHEHUS C OJHOM IEpPEMEHHOW, CHCTEMbl JBYX JIMHEHHBIX YypaBHEHUH,
JTUHEHbIE HEepaBEHCTBA M MX CHCTEMbI, KBaJpaTHbIe U JIPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OIHOMN
MIEPEeMEHHOI, B TOM YHUCJIE NP PEIICHUHU 3aJa4 U3 IPYrHX MPeIMETOB U MPAKTHUYECKUX 33a/]ay; YMEHUE
UCIOJIb30BaTh KOOPJUHATHYIO MPSMYI0 U KOOPAMHATHYIO IUIOCKOCTH U HM300pa)KEHUs pelieHui
ypaBHEHUM, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIUS, TpaduK QYHKUMH, HYIH (QYHKIUH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHMs, yObIBaHMs, HauOOJbIIee M HAUMEHbIIEEe 3HAYCHHS
(GYyHKIMU; yMEHHE ONEepUpOBaTh MOHATHAMU: MpsiMas MPONOPLUOHAIBHOCTb, JUHEWHAs (QyHKIHS,
KBaJpaTU4Hasi (QYHKLUS, oOpaTHas NPONOPLUOHAIBHOCTb, Napabosia, runepbosia; yMEHUE CTPOUTH
rpaduku GyHKIUH, UCTIONIB30BaTh TpadUKH ISl ONpe/ieNIeHHs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, JUIs
peleHus 3a1ad U3 JAPYrHX Y4eOHBIX MPEIMETOB M peajbHOM >KU3HU; YMEHHE BbIpakaTh (popmyliamu
3aBHCUMOCTH MEXJly BeJITMUYNHAMU

YMeHue OIICPHUPOBATL TMOHATHAMU: IIOCICOOBATCIIbBHOCTD, apHQ)MeTI/I‘ICCKaH H TCOMCTPpHUUYCCKaAA
nporpecCur; yMCHUC HCII0JIb30BATh CBOMCTBa HOCJI@,I[OB&TGJ'IBHOCTGIZ, (bOpMYJ'IBI CYMMBI U 06mero YJICHA
IIpu pCIICHHUH 3a1a4, B TOM YHCJIC 3ada4 U3 IPYTUX y‘le6HBIX npeaMCTOB U peaanoﬁ KHU3HU

YMeHue pemath 3a/1a4i Pa3HbIX THUIIOB (B TOM YHCIE Ha MPOLEHTHI, JOJIM U YacTH, BUXKEHHUE, padory,
LIEHY TOBapoOB M CTOMMOCTb MOKYIOK M YCIyT, HAJOTH, 33Ja4dl U3 00JacTH YNpaBICHUS JUYHBIMH U
ceMeWHbIMU (PUHAHCAMH); YMEHHE COCTABISATH BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBI IO
YCIIOBHIO 3aJlaud, MCCIENOBaTh IMOJYYEHHOE pEIIeHHe M OICHWBATh MPaBAONOJOOHOCTH IMOIYYEHHBIX
pe3yabTaToB

YMeHue onepupoBaTh IMOHATUSMH: (Urypa, TOYKa, OTPE30K, MpsAMas, Jyd, JIOMaHas, Yrodi,
MHOTOYTOJIbHUK, TPEYTrOJbHHUK, PABHOOEAPEHHBI U PaBHOCTOPOHHUI TPEYTOJbHUKHU, MPSIMOYTOIbHBIH
TPEyrojJbHUK, MeIuaHa, OMCCEeKTpHUCa W BBICOTA TPEYTrOJIbHUKA, YETBIPEXYTOJIbHUK, Mapajljiesorpamm,
poMO, MpPSIMOYTOJBbHMK, KBaJparT, Tpameuusi; OKPYKHOCTb, Kpyr, KacaTelbHas; 3HAaKOMCTBO C




IpOCTPAaHCTBCHHBIMHA (bI/Il"ypaMI/I, YMCHHC PCIIATh 3aJa4u, B TOM YHUCIIC U3 HOBCG,Z[HGBHOﬁ JKN3HHU, Ha
HaXOXIACHUEC '’COMCTPUICCKUX BEJIMYUH C IPUMCHCHUEM U3YUYCHHBIX CBOICTB (1)I/Il"yp u (baKTOB

10

YMmenue OIICPpHUPOBATH TOHATUAMU: PABCHCTBO (I)I/Il"yp, PaBCHCTBO TPCYT'OJIbHUKOB; MapalJICJIbBHOCTbL U
NEPpNCHAUKYIIIPHOCTL TMPAMBIX, YIroll MCKAY IMPAMBIMU, IMCPIICHAUKYJIAP, HAKJIOHHAsA, IIPOCKIHA,
HOI[OGI/IG (I)I/II" YP» HOJIO6HBI€ TPCYIrOJIbHUKH, CUMMCTPUSA OTHOCHUTCIBHO TOYKH U HpﬂMOfI; YMCHUC
pacno3HaBaTb paBCHCTBO, CHUMMCTPUIO U HO,Z[O6I/IG (I)I/Il“yp, napallICJIbHOCTh U HNCPHCHAUKYIIAPHOCTD
IPAMBIX B OKPYKAKOIICM MUPC

11

YMeHue onepupoBaTh MOHATUSMU: JUIMHA, PACCTOSHUE, Yroa (BEJIWYMHA yTria, CHHYC U KOCHHYC yria
TPEyroibHHKA), IJIOUIA/Ib; YMEHHE OIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYIKAIOLIEM MHPE;
yMEHHE TNPUMEHATh (OPMYJNbl TMEepuMeTpa M IJIOMAAM MHOTOYTOJIBHUKOB, UIMHBI OKPYKHOCTH U
IoHIaId Kpyra, o0bemMa MpsiMOYTOJIbHOTO MapaieNenuriesia; yMeHIe MPUMEHSITh IPU3HAKU PaBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CyMME YTJOB TpeyrojibHHKa, TeopeMy [ludaropa, Tpuronomerpuueckue
COOTHOIICHHUS 111 BBIYUCIICHUS AJIMH, PACCTOSHUMN, TUIOIIa e

12

YMmenue u300paxkaTh IJIOCKUWE (PUTYpHl M MX KOMOMHAIMM, NMPOCTPAHCTBEHHBIE (UIYpHI OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB MO TEKCTOBOMY WM CHMBOJIBHOMY

OIIMCAaHHUIO

13

YMeHue onepupoBaTh HNOHATHAMU: MPSMOYTOJIbHAS CUCTEMa KOOPJMHAT; KOOPAMHATBHI TOYKH, BEKTOD,
CyMMa BEKTOpPOB, IPOM3BEIEHHE BEKTOpAa Ha YHUCIIO, CKAJIIPHOE IPOU3BEICHHE BEKTOPOB; YMEHHE
HCIOJIb30BaTh BEKTOPHI U KOOPJIMHATHI JUIS MPEACTaBICHUS JaHHBIX U pEIleHHs 3aJad, B TOM 4YHCIe U3
JPYTuX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU

14

YMeHue omnepupoBaTh TMOHSATHAMHU: CTOJIOMKOBBIE M KpPYroBBIE JWArpamMMbl, TaOJHIbI, CpexHee
apuQmMeTHuecKoe, MeauaHa, HauOoJIbllee U HAaMMEHbIIEe 3HaUeHHs, pa3Max YUCIOBOro Habopa; yMEHUE
U3BJICKaTh, MHTEPIIPETUPOBATh M MPEoOPa30BhIBaTh MH(OPMAIHIO, MPEACTABICHHYIO B Ta0iHMIax ¥ Ha
JyarpaMMax, OTpPakKaroL[yH0 CBOMCTBA M XAPAKTEPUCTUKHU PEAIbHBIX MPOLECCOB W SBICHUN; yMEHHUE

pacro3HaBaTb U3BMCHUYMBLIC BCIIMUYMHBI B OKPYKAKOIICM MUPC
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YMeHue ornepupoBaTh NOHATUSAMU: CIy4YailHBIA OMBIT (CIlydalHBIM SKCIEPUMEHT), 3JIEMEHTapHOE
coObITHE (PJIEMEHTApHBI HCXOJ) CIy4alHOTO OMbITa, CIy4aiiHOe COOBITHE, BEpPOSITHOCTH COOBITHS,
YMEHHE HAaXOAUTh BEPOSITHOCTH CIyYalHBIX COOBITHIA B OIMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUAMHU; YMEHHE pelIaTh 3aJadydl METOJOM OpPraHM30BAaHHOTO Mepedopa U C HCIOJIb30BAHUEM
MpaBWJia YMHOXKEHUS; YMEHHUE OI[CHUBATh BEPOATHOCTU PeajbHBIX COOBITUN U SBJICHHM, TOHUMATh POJIb
MIPAKTHUYECKH TOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHI B OKpPY’KaIOIIEM MUPE U B )KU3HHU; 3HAKOMCTBO C
MOHSTHEM HE3aBUCHUMBIX COOBITHUI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YUCEN M €r0 POJIbI0 B MAacCOBBIX
SIBIICHUSX

16

YMeHue BbIOMpPATh MOAXOASIIMM HM3YYEHHBIM METOJ Ui peLIeHHs 3a/laud, MPUBOAUTH IPUMEpPHI
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B NPUPOAEC U JKHU3HH, pPACIO3HABATH IIPOSIBICHUE 3aKOHOB
MaT€MaTUKd B HCKYCCTBE, OIUCBHIBATH OTHEJIbHBIC BBIAAIOLIUECS PE3YJbTaThl, IOJyYCHHBIE B XOJE
pPa3BUTHS MaTEMaTUKKU KaK HAyKH, IIPUBOJUTH IPUMEPbl MaTEMAaTHUYECKUX OTKPBITMM U UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 9JIEMEHTOB COJAEPXKXAHMUS, IIPOBEPAEMBbBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Uucna u BEIYUCIIEHUS

1.1 Harypanbnble u nensie yncna. [Ipu3Haku JenMMOCTH LETbIX YUCEI

1.2 OOBIKHOBEHHBIE U JIECATUYHBIE POOH, MMPOIIEHTHI, OECKOHEYHBIC TEPHUOINUECKUE TPOOH

1.3 Panmonanbsheie uncia. ApupMeTnyeckue onepanyuy ¢ paoHaIbHbIMU YUCIaMU

1.4 JetictButenpHbIie yncia. ApupMETHISCKHUE ONIEPAIH C ICHCTBUTCIILHBIMUA YHCIaMHU

1.5 [TpubnmxEHHBIE BEIUMCIICHUS, TPaBUIIA OKPYTIICHHS, IPUKUIKA U OLICHKA Pe3yJIbTaTa BHIYUCICHUH
2 AnreOpandeckue BhIpaKCHUS

2.1 BykBeHHbIE BbIpaXXKeHUs (BBIPAXKEHUSI C IEPEMEHHBIMU )

2.2 Crenenb c 1enbIM nokazareneM. CTeneHb ¢ palroHalbHBIM MoKa3aTeneM. CBOWCTBA CTETIEHU

23 MHorouseHsl

24 Anrebpanueckas 1pooOb

2.5 Apudmernueckuii KOpeHb HaTypadbHOU cTeneHu. JedcTBus ¢ apuMETHYECKUMH KOPHSIMHU HATypAIbHOW CTETIEHU
3 YpaBHEHMSI U HEPABEHCTBA

3.1 Lensle u 1poOHO-panoHanbHbIe ypaBHEHHs. CUCTEMbI U COBOKYITHOCTH YpaBHEHHM

3.2 Lenbie u 1poOHO-panoHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB

33 Pemrenne TekcToBBIX 3a1a4

4 UYucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHHU ITOCIIEA0BATEILHOCTEN




4.2 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyra CI0XXHbBIX IPOLIEHTOB
5 DyHKINUA
OyHkus, crnocodbl 3amaHus ¢GyHkuuu. I'padux ¢yHkumu. OO6nacTe onpefeneHus M MHOXKECTBO 3HAuYCHHM
5.1 ¢yukunu. Hynu ¢yakuuun. [IpoMmexxyTku 3HakonocTosiHCTBa. [IpoMeKyTkH MOHOTOHHOCTU (PyHKIUH. MaKCUMyMbl
U MUHUMYMBI QyHKIMU. Hanbosbiee u HauMeHblIee 3HaueHue (PyHKIMHY Ha IPOMEXYTKE
6 Koopaunats! Ha IpsIMO M INTIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPJIMHATHI Ha TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue ¢purypsl u ux cBoiicTBa
7.2 TpeyronbHUK
7.3 MHOTOyTOIBbHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpuueCKuX BEJIUYHH
7.6 Bexkrops! Ha TI0CKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTAaTUCTUKA
8.2 BepostHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr
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