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MNOACHUTEJIBHAS 3AIINCKA

I'eomeTpusl Kak OJIMH U3 OCHOBHBIX Pa3JelOB IIKOJIBHOM MaTEMaTHUKH, UMEIOIIUNA CBOEH
[EeNbI0 00ECMeYnTh H3y4YeHHE CBOWCTB W pa3MepoB (UTYp, HUX OTHOLICHMA M B3aUMHOE



pacroIoKeHUe, ONUPAcTCd Ha JIOTMYECKYlO, NOKa3aTEeNbHYI JIMHUIO. [[eHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO O0IEro 00pa3oBaHMs 3aKII0YACTCS B TOM, YTO 0OydJaroNIHiics
YUUTCS TIPOBOJUTBH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAMTH
paccyKIeHHs «OT IPOTUBHOI0», OTJINYATh CBOICTBA OT NMPHU3HAKOB, (OPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro u3y4eHuss reOMETpUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lay, BCTPEUYAIOIUXCA B pealbHOU
Ku3HU. OOydaroluiicss NODKEH Hay4dMThCS OIPENeNIUTh T'€OMETpUUYEecKylo (urypy, omucarb
CJIIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAMTH IUIOLIA/Ib 3EMEJIBHOIO YYacTKa, PacCuuTaTh
HEOOXOUMYI0 JUIMHY ONTOBOJOKOHHOTO Kabenst wiam TpeOyemble pa3Mepbl rapaxka s
aBTOMOOWJISL. DTOMY COOTBETCTBYET BTODPAs, BBIYMCIMTEIbHAS JIMHUS B U3yYEHUH I'€OMETPHHM.
[lpu pemeHun 3agay  MPAKTHMYECKOrOo  Xapakrepa OOyyaromIMiCs  y4UTCSl  CTPOMTH
MaTeMaTUYeCKUe MOJEIN pEabHbIX JKU3HEHHBIX CHUTYyallMil, MNpPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb [TOJIyYEHHOT'O pe3yibTara.

KpaiiHe BaxHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYTMMH YYEOHBIMM IpeIMEeTaMHu,
MOTUBUPOBaTb  MCIIOJIB30BaTh  ONPEACNCHHUS  TIEOMETPUYECKUX  (QUIryp U IOHATHIH,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTH CBSI3U Hauboee
ApKO BUJHBI B TeMaX «Bektops», « TpuroHoMerpuyeckue COOTHOIIEHU», «MeTol KOOpIuHAT»
u «Teopema ITudaropar.

VYuebublit Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pPa3Jiesibl COAEPIKaHUS:
«l'eomerpuueckne GUTypsl W HUX CBOWCTBa», «VI3MepeHHE TeOMETPHYECKHX BEITHUUHY,
«JlexkapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTopb», «/IBHJKEHHsS  IIJIOCKOCTHY,
«IIpeobpazoBaHus OIO0US.

Ha uzyudenue yuebHoro kypca «l'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B Helen0), B 9 kimacce — 68 vacoB (2 vaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

HavanpHele nmonsTus reomerpun. Touka, npsmas, OTpe3OK, Jyd. Yros. Bunabel yrios.
BeprukansHele M CMeXHBIE yribl. buccexkrpuca yrma. JlomaHas, MHOIOYroJbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [IpuMepsl cuMMeTpuu
B OKpPY KaroIleM MUpE.

OcHOBHBIE TIOCTPOEHHS C IIOMOIIBIKO LMPKYJIsd M JuHEelku. TpeyronbHuk. Bsicora,
MenuaHa, OMCCEKTPUCa, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpU3HAKM DPABHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajieNbHbIX NpsiMbix. CymMMa yrioB TpeyrojbHuKa. BHemiHue
YIJIBI TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYTIOJIBHOIO TPEYTOJBHUKA,
IpOBEAEHHOW K runoreHyse. llpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMmoyTONBbHBIN TPEYTOJIbHUK € yTiaoM B 30°.

HepaBenctBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOU,
TeopeMa o 0oJIbIIeM yrie U 60bIIeH cToOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

['eomeTpuyeckoe MecTOo TOuYeK. buccekTpuca yria M CEpelMHHBIN NEPHEHIUKYISIP K
OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOiicTBa. B3auMHoe pacroyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpYKHOCTH. OKpY»XHOCTb, BIIMCaHHas B
yrois. BiucanHas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronsHuku. llapamnenorpamm, e€ro mpusHakd M CBOMCTBA. YacTHBIE cCilyyau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Merton ynBoenus Menuassl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
IIPONOPLUUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyrosibHuKa.

[TonoOue TpeyronbHUKOB, KO3 dunmreHT nogodus. [IpuszHaku moaodust TpEyroabHUKOB.
[TpumeneHnne mo100Ust PH pelIeHUH TPAKTUUECKUX 3a7ay.

CgoiicTBa miomianeil reomerpudeckux ¢uryp. @opmynbl A IUIOMNAAM TPEyroJIbHUKA,
napauenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIO0IIAe MoJ00HBIX GuUryp.

Brruncnenue miomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Gymare.

Teopema I[ludaropa. [Ipumenenne Tteopemsl Iludaropa npu pemeHMH MPaKTHYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIJIa IpPSAMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yriios B 30, 45 u 60°.

BrnucanHbple ¥ LEHTPAJIBHBIE YTJIbI, YIOJd MEXIY KacaTeIbHOM M XOpAOW. YTIBI MEXKIY
XOpAaMM U CEeKylIMMHM. BrnucaHHble W ONMCaHHbIE YETBIPEXYTOJIBHUKH. B3anmuoe
pacrioyio’)keHre ABYX OKpyxkHocTed. Kacanme okpyxnoctei. OOmme kacarenbHble K IBYM
OKPYKHOCTSIM.



9 KUIACC

Cunyc, xocunyc, TaHrec yrioB or 0 nmo 180°. OCHOBHOE TPUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne tpeyrompHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PemieHnue
MPAKTUYECKHX 3aJ1a4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonodbus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, nmnuHa (MOAyNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HAIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BEeKTOpaMHu. PaznokeHue BeKTOpa 10 JIByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkanspHoe Mpou3BeIeHUE BEKTOPOB, IPUMEHEHHUE ISl HaX0XK/IeHUs JJIMH U YTJIOB.

JlekapToBbl KOOpPAMHATHI Ha IJIOCKOCTH. YpaBHEHUS TMPSIMOW U OKPYXKHOCTU B
KOOpJMHATAaX, [IEPECEUCHUE OKPYKHOCTEHN U psIMbIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJILHUKH. JlJTMHA OKPYKHOCTHU. ['pajlyCcHas U paguaHHas Mepa yria,
BBIUKCJICHHE JUIMH OYT OKpYykHOCTel. [1nomanps kpyra, cektopa, cerMeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETPHUH QUryp (371eMEeHTapHbIE MPEACTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS IporpamMmbl yueOHOro kypca «I'eomerpusp»
XapaKTepU3yIOTCH:

1) naTpuoTHYecKoe BOCIIUTAHHE:

NpOSIBIIEHUEM MHTEpeca K IMPOLUUIOMY M HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHHUSAM POCCHICKMX MAaT€MaTUKOB M POCCHUHCKON
MaTEMaTUYECKOH IIKOJIBI, K UCIIOJIB30BAHUIO 3TUX JTOCTHKEHUH B APYTUX HayKaX M IMPHUKIAJHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pEealn3aluu ero IMpas,
OpEeJCTaBICHUEM O MaTEeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJIEHUH, TPOLIETyp TPaKIAHCKOTO o0IIecTBa (HampuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUHN
HayKH, OCO3HAHHEM BaKHOCTH MOPAIbHO-ITHUECKUX IPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PEUICHHM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCel
KHU3HH Ul YCHEIHON Mpo(ecCHOHAIBHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBHUAYaJbHOW TpaeKTOpuM OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKJICHH, YMEHUIO BHIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
UCKYCCTBE;



5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEIOBEKa, MPHUPOABI W OOIIECTBA, MNOHUMAaHUEM
MaTeMaTUYeCKON HayKu Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €& pPa3BUTUS U
3HAYUMOCTH JIJIs1 pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJbTypOM KaK CpEICTBOM I[IO3HAHUSI MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJICIOBATEIbCKOM IeITCIIbHOCTH,

6) ¢usuyeckoe BocnuTaHue, (OpMHUpPOBaAHHE  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECaX CBOETO 3/0POBbBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryyspHas (Qu3uyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHKEM CBOETO MpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpUEHTAIIMEN HAa MPUMEHEHHE MAaTEMaTUYECKMX 3HAHWM IS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpY>Karolleil cpeibl, MIAHUPOBAHUS IOCTYIIKOB M OLIEHKM HMX BO3MOXKHBIX
MOCIEACTBUIA ISl OKPY>KaIOLIEH cpebl, 0CO3HAHUEM TJI00aIbHOrO XapakTepa SKOJIOTHYECKHX
npoOJIeM U yTeH UX PeIICHHUS;

8) ajanTanus K N3MEHAIIUMCS YCJIOBUSM COUMATbHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 MPAKTUUYECKYIO JI€ATEIbHOCTh, B TOM YMCIIE YMEHUE YUUTHCS y IPYTUX
JroJied, mpuoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIICTCHIIMH U3
OTIBITA IPYTHUX;

HEOOXOMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM uucie GOpMyITUpOBATH UACH,
MOHSTHSI, TUIIOTE3bI 00 00BEKTaxX M SBICHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
JneUuIuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYalllI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMbIC PEIICHUS U
neicTBus, GOpMYITUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3naBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBUS
ba3oBble JlornyecKkue AeicTBUA:
® BBIBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOLICHUHA MEXAYy MOHATHAMH, (OPMYJIHUPOBATH OMNpEAETICHUS MOHATHIH,
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccu(UKaIMKU, OCHOBAHUS JIJIsl 000OIIEHUS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOI0 aHAJIN3A;
® BOCIPUHHUMATH, (POpPMYyIUpOBaTH U NPeoOpa30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpULATeNIbHbIE, EMHUYHBIE, YACTHbIE U OOIIUE, YCIOBHBIE;
® BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUNUs B (aKTax,
JAHHBIX, HAONIONEHUSX M YTBEPXKACHUSAX, NpeasaraTb KPUTEPUU IS BBIABICHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
e JleNaTh BBIBOJBI C MCIOJIB30BAHWEM 33aKOHOB JIOTMKH, JACTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUECHH M, YMO3aKIIFOUEHH 110 aHAJIOTUH;
e pa3duparh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IpsMBIE U OT IPOTUBHOIO),
IPOBOJIUTH CaMOCTOSATEIBHO HECIOXKHBIE JI0KA3aTeNbCTBA MaTEeMaTHYeCKHX (DaKTOB,



BBICTPAaNBaTh apryMEHTALUIO, IPUBOIUTH NMPUMEPBl U KOHTPIPUMEPBI, 00OCHOBBIBATH
COOCTBEHHBIE PacCykICHHUS;

BBIOMpPATh CIOCOO pemieHus y4deOHOH 3amaud (CpaBHHMBATH HECKOJIBKO BapHaHTOB
peleHns, BeIOMpaTh Haubosee MOAXOIAMINNA C yYETOM CaMOCTOSITENIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHA:

UCIIONIb30BAaTh  BONPOCHI  KaK  HWCCIENOBATENLCKHA ~ MHCTPYMEHT  IO3HAHWUS,
(GbopMyJIHPOBATh BOIPOCHI, (PUKCUPYIONIUE MPOTHBOPEYHE, IPOOJIEMY, CAMOCTOSTEIBHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MTO3UIIMIO, MHCHUE;

MPOBOJAMTH II0 CAMOCTOSITCILHO COCTABJIICHHOMY IUIAHY HECJIOXHBIA 3KCIECPUMEHT,
HEOOJIBIIIOE UCCIICJIOBAHWE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKOro
00BeKTa, 3aBUCUMOCTENH 0OBEKTOB MEX]y COOOM;

CaMoCTOsITeNIbHO  (hOopMyJUpoBaTh  OOOOIICHMS W BBIBOJIBI 1O  pe3yJibTaTam
NPOBEIEHHOTO HAOJIOJICHUS, UCCIICIOBAHUS, OICHHBATH JIOCTOBEPHOCTh IOJYYCHHBIX
pe3yJabTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3MPOBATh BO3MOYKHOE Pa3BHUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEAOIIOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTh U U30BITOYHOCTh HH(OPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS
pelIeHus 3a/1a4H;

BbIOMpPATh, AHAJIW3UPOBATh, CHUCTEMATHU3UPOBaTb M MHTEPIPETUPOBATH HH(OPMAIIHIO
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

BbIOMpaTh (opMy MpeAcTaBiIeHUs WH(POPMAMK U WIIIOCTPUPOBATh pelllaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM MO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el CTBHA:

BOCHpI/IHI/IMaTI) nu q)OpMy.]'II/IpOBaTI) CY)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/UIMI/I n neisiMu
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHHUS B YCTHBIX H
IIMCBbMCHHBIX TEKCTaX, AaBaThb ITOACHCHUS IIO0 XO}IY pemeHI/m 3ajJa4uu, KOMMGHTI/IpOBaTI)
MIOJIyYEHHBIN pe3yJsIbTarT;

B X0JIe 0OCYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TE€MBbI, MPOOIEMBI,
peliaeMoii 3a1aun, BHICKa3bIBaTh UJIEH, HAIICIICHHBIC HA MOUCK PEUICHHS, COTIOCTABISATh
CBOM CYXJICHUS C CYXJICHUSMH JIPyTUX YYaCTHUKOB JTUaiiora, 0OHApyKUBaTh pa3iHyuue
U CXOJICTBO IIO3WIIMH, B KOPPEKTHOH (opme G(opMyHpoBaTh pa3HOTIACHS, CBOH
BO3PaKCHUS;

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HUCCIEeIOBaHUS, MPOEKTa,
CaMOCTOSTCIIBHO BBI6I/IpaTI) (bOpMaT BI)ICTYHJ'IGHI/ISI C yqéTOM 3a1a4 Hpe3eHTaHI/II/I 158
0COOEHHOCTEH ay TUTOPHH;

MIOHUMATh M MCIIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHONW U WHAWBUAYAIBHOW pabOTHI IIpU
pellieHrH yu4eOHbIX MaTEMaTHYECKUX 3a71ay;

MPUHUMATH IIeJIb COBMECTHOW AESITENHbHOCTH, MIAHHUPOBATh OPTraHU3aIMI0 COBMECTHOM
paboThl, pactpenensaTh BUALI PadOT, JOrOBapUBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;



® y4YacTBOBATh B IPYyMMOBHIX (hopmMax paboThl (0OCYkIeHUS, OOMEH MHEHHUSIMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JCHCTBUS
C IpYTMMHU 4JI€HAMH KOMAaH[bl, OLIEHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.
PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS
Camoopranu3anus:
® CaMOCTOSITEIbHO COCTaBJATh IUIAH, aJIrOPUTM pELIEHUS 3ajaud (Wi €ro 4acTh),
BbIOMpaTh CHOCOO peleHuss ¢ Y4ETOM HMEIOIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATb BAPUAHTHI PELICHUH C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, SMOLIUOHAJIbHbIH HHTE/JIEKT:
e BIJIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3ysibTaTa pelieHus
MaTeMaTHYeCKOH 3aauu;
® MpeABHAETH TPYJHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH MpPH PEHICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAllICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLEHUBAThb COOTBETCTBUE pE3yJIbTAaTa JIEATEIbHOCTH IMOCTABJIEHHOM LENHU U YCIOBUSM,
OOBSCHATH MPUYUHBI JOCTUKEHUS WIIA HEJIOCTUIKEHUS 1IeJIU, HAXOAUTh OIIHMOKY, 1aBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuyenuss B 7 kJjacce OOydYarOMIMICS TMOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3ybTaThl:

Pacnio3HaBaTh UM3ydeHHbIE TE€OMETpPUUYECKHE (UIYpbl, ONpPENeNsiTh HUX B3aUMHOE
pacroyio’)keHue, HU300pakaTb TI€OMETPHUYECKHE (UTYpbI, BBIIOJIHATH YEPTEXKU 10 YCIOBUIO
3amaun. M3MepATh JMHEHHBIE M YIVIOBBIE BEIMYMHBL. Pemars 3aJauv HAa BBIYUCIICHHE JUIMH
OTPE3KOB U BEJINYUH YIJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEaIbHON KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

Ctpouth 4epTekH K TeOMETPUUECKHUM 3a/1a4aM.

Ilonb30BaTbcsl NpPHU3HAKAMHM PABEHCTBA TPEYrOJBHHMKOB, HCIOJIB30BaTh IPU3HAKH U
CBOMCTBAa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PELICHNH 33/1a4.

IIpoBOIUTE JIOTMYECKHUE PACCYKIACHHS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaTbCs IpPU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJBHOIO TPEYrOJbHUKA, B PpEIICHUHU
F€OMETPUUYECKUX 3a/1au.

OmnpenensaTs NapaJIeNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH
cexymasd. OnpenensaTs NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK IPYTOH MPSIMOM.

Pemars 3amaun Ha kiieT4aroii Oymare.

[IpoBOIUTH BHIYMCIEHUS M HAXOAWTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX  3aJa4ax C  MCIOJIb30BAaHUEM CYMMbI YIVIOB  TPEYIOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IPH MEPECEUYECHUU IBYX MapauledbHbIX
NPSMBIX CEKyIel. PemaTe mpakTnyeckue 3a1a4y Ha HaXO0K/JICHHUE YTIIOB.

Brnazners mOHATHEM reOMETPHYECKOT0 MECTa TOUEK. YMETh ONpeNesITh OMCCEKTPUCY yriia
Y CEpEAVHHBIN NEPIEHINKYIISAP K OTPE3KY KaK FT€OMETPUUECKHUE MECTA TOUEK.



DopMyIMpPOBATh ONPEACIICHUS OKPYKHOCTH U Kpyra, XOpAbl U JHaMeTpa OKPY)KHOCTH,
II0JIB30BAThCSA UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEILICHUU 3a1a4.

Bnazers noHsATHEM OINMCAaHHOM OKOJIO TPEYTOJIBHMKA OKPY’KHOCTH, YMETh HaXOIUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA IIEpECcEeKaroTcs B
OIHOM TOYKE, W O TOM, YTO CEPEIMHHBIC MEPHEHAUKYJSAPBl K CTOPOHAM TpPEyTOJIbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnamers noHsATHEM KacaTelNbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCsl TEOPEMOU O
NEPIEHIUKYJIAPHOCTH KAacaTEIBbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[Tomp30BaTbecsd  NPOCTEUIIMMU  I€OMETPUYECKMMM  HEPABEHCTBAMHM, IIOHMMAaThb HX
IIPAaKTUYECKUM CMBICIL.

IIpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TIOCTPOCHUS C IOMOIIBIO LIUPKYJIS U TUHEHKH.

K koHiy oOyuenus B 8 kJacce oOyuaroumuiics IOJYYUT CIEIyHOIIUE MpeAMETHbIE
pE3yJIbTaThI:

Pacnio3HaBaTe OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, MX J3JIEMEHTHI, IOJb30BAaTbCA HX
CBOMCTBAMM IIPU PEIICHUU T€OMETPUYECKUX 3a1a4.

[TpuMeHATh CBOWCTBA TOYKM IE€PECEUYECHUS MEIMAaH TPEYrojbHHUKA (LIEHTpa Macc) B
pelleHny 3a1ay.

Bragers nonstHeM cpeaHel JTMHUM TPEYrOJbHUKA M TpaleluH, MPUMEHITh UX CBOWCTBA
IIpM pPELICHHH reomerpudeckux 3anad. llomp3oBartbes Teopemoinn Pameca W TEOpEMOH O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELUIEHUS PAKTUYECKUX 3a/1ay.

[TpuMeHATH PU3HAKY OO0 TPEYTOIbHUKOB B PEILIEHUH F€OMETPUUECKUX 3a/1au.

[Tonb3oBatbes Teopemoi Iludaropa myis pemeHUs reoOMETPUYECKMX M IMPAKTHUYECKHX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/adax, CAMOCTOSTEIbHO JeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bnagers NOHATHSAMU CHHYCa, KOCHMHYCAa M TaHIE€HCa OCTPOro yrija HpsIMOYTOJIBHOIO
TpeyroibHUKa. [101630BaThCA STUMHU MOHATUSAMH IS PEIIEHUS IPAKTUYECKUX 3aa4.

Boruncnare  (pa3nuyHbIMEH - cocobamM)  IUIOLIAAb  TPEYroJbHUKA W IJIOLIAAH
MHOTOYTONBHBIX  (uryp (monb3ysch, TA€ HEOOXOIUMO, KalbKyliaTopoMm). I[IpuMeHsATh
IIOJTyYE€HHBIE YMEHMS B IPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMH BIOMCAaHHOTO M LEHTPAJIBHOIO YTJA, HCIOIB30BATh TEOPEMBI O
BIIMCAHHBIX yIJax, yIJax MEeXIy XOopJaMH (CEeKyIIMMHU) U YIJIe MeXAy KacaTelbHOW U XOpAoi
IIPY PELICHNU T€OMETPUUYECKUX 3a/1ay.

Bnagers MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHMKA, NPUMEHATh CBOMCTBA ONMCAHHOIO
YEeTBIPEXYTOJIBHUKA ITPU PEILICHUH 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHMS HA NPAKTUKE — CTPOUTh MAaTeMaTH4YECKHUE MOJEIH JUIS
3aJa4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMUCICHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (II0B3YACH, IIe HEOOXO0AUMO, KAIbKYJIISTOPOM).

K xoniy obydyeHuss B 9 kJjiacce OOydYarOMMICS TOJYYUT CIEAYIOMNE TMPEIMETHBIE
pe3yabTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C HUX TOMOIIbIO
pa3jaMyYHbIE  DJIEMEHTHl  NPSMOYTOJBHOTO  TPEYTrOJbHHKA  («pEIIEHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISTOpPA) AJIUHBI U YIJIbl ISl HETAOJUYHBIX
3HAYEHHM.

[Tonp3oBaTbest GOpMyIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJECTBOM
JUISL HAXOXKIECHMSI COOTHOIIEHNN MEXly TPUTOHOMETPUUECKMMH BETMYMHAMHU.



Hcnonp30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JUISl HAXOXICHUS Pa3IUYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOBY»), NPUMEHITh WX IPU PELIEHUH T€OMETPUYECKHX
3az1a4.

Brnaners nonatusiMu npeoOpa3oBaHus 1o100Us, COOTBETCTBEHHBIX AJIEMEHTOB MO00OHBIX
¢uryp. Ilonp30BaTbes cBOMCTBAMU 110100Us MPOU3BOJIBHBIX (DUTYDP, YMETh BBIYMCIATH JAJIMHBI U
HAXOJUTh YTJIBI y MOA0OHBIX Guryp. IlpumeHsTs cBoiicTBa MOAOOHS B MPAKTUYECKHUX 337a4ax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYDP B OKpPY’KAIOLIEM MUpE.

ITosp30BaTbCsa TeOpeMaMu O NMPOU3BEACHUH OTPE3KOB XOpJ, O IPOU3BEICHUHU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKUNH H (U3NYECKUHA CMBICT,
OPUMEHATh MX B PELICHUH TeOMETPHUYECKUX M (U3MYecKux 3ajad. [IpuMeHsTH CcKanspHOe
IIPOU3BENICHUE BEKTOPOB AJIs1 HAX0XKICHUS JJIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHSTh €r0 B PEIICHUHU
F€OMETPUYECKUX U ITPAKTHUYECKUX 3a/1a4.

Bnazers NoHATUAMM NPABUIBHOIO MHOIOYIOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI JTYI'H
OKPYXKHOCTU M DPaJMaHHOW MeEpbl YIJIa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acrTeu.
[TpyMEHATH MOJy4EHHBIE YMEHUS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (MM LEHTPHI) CUMMETpUU (PHUTYp, TPUMEHSTH JBHKCHHS TUIOCKOCTH B
IIPOCTEUIINX CITyYasiX.

[TpuMeHATh NOJyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH I
3ajlay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIICHUS C IPUMEHEHHEM 0100
U TPUTOHOMETPHUECKUX (DYHKIHHU (TIOJIB3YSCh, I/Ie HEOOXOIMMO, KAJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacos
HanmeHoBaHue pa3/iesioB U TeM JJeKTpoHHbIE (IM(POBbHIE)
Ne o/ Kontpoabnbie IlpakTHueckue
NMpOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI padoThbI
[Ipocreiimme reomeTpudecKue
1 burypsl 1 ux cBoiicTBa. 3mepenue 14 https://m.edsoo.ru/SCDUTTDXL
TFCOMETPUYCCKUX BEITHYUH
2 TpeyroapHUKH 22 1 https://m.edsoo.ru/LUWH113V3
3 HapaznesbHIe MPAMBIC, CYMMa YIIIOB 14 1 https://m.edsoo.ru/C3QIURDVS
TPEyroJIbHUKA
.T
4 OkpysiocTs 1 kpyr. T'eomeTpiieckie 14 1 https://m.edsoo.ru/ZCZQS49CU
MIOCTPOCHHSI
5 [ToBTOpenue, 0600IICHNE 3HAHMIA 4 1 https://m.edsoo.ru/RJJ3LV3IV2
OBLIEE KOJIMYECTBO YACOB 10 68 4 0
[MTPOI'PAMME




8 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3jiejioB U TeM DJieKTpoHHbIe (1udpoBbIE)
Kontpoabubie IIpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThbI
1 YeTbIpEéXyrolbHUKH 12 1 https://m.edsoo.ru/ZL.R3S406D
Teopema ®aneca u TeopeMa o
2 MPONOPIMOHATBHBIX OTPE3KaX, 15 1 https://m.edsoo.ru/F8O5Z09Y 8
10/100HbBIE TPEYTOJIbHUKH
IImomans. Haxoxnenue miomanei
3 TPEYTOJbHUKOB U MHOTOYTOJIbHBIX 14 1 https://m.edsoo.rt/QLI1QDOEP
¢buryp. [Inomaau nogo6HBIX GUryp
T IT
4 copena [uaropa i Haaza 10 1 https:/m.edsoo.ru/4ZHRPY MSW
TPUTOHOMETPHH
VY1l B OKpyKHOCTU. Brincannsie u
5 OTICAHHBIC HETHIPEXYTOBHHIKI. 13 1 https://m.eds00.ru/J2JOK38GT
Kacarenbnsle k okpyxHOCcTH. Kacanue
OKPYKHOCTEU
6 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AVOG6P
OBLIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne o/ Kontpoabnbie IIpakTHueckue
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoThI padoThbI
1 Ipuromonerpu. Teopemt KocHirycor 16 1 https://m.edsoo.ry/5I72BY40V
U CHHYCOB. PellieHre TpeyrojibHUKOB
[IpeobpazoBanue mop00wMs.
2 MeTtpudecknue COOTHOLICHHS B 10 1 https://m.edsoo.ru/TSSCWSWSF
OKPYKHOCTH
3 Bexropsl 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH 9 1 https://m.edsoo.rt/ISOMGSAFT
[IpaBusIbHBIC MHOTOYTOJIBHUKY. J[Ha
5 OKPY’KHOCTH H ILJIOIIAAb KpyTa. 8 https://m.edsoo.ru/BMBZSAEUS5
Brruncienue nomanei
6 JIBYOKEHUS TITIOCKOCTH 6 https://m.edsoo.ru/SHUMOCSCI
7 glﬁzfae;izu iioflfaf;;e, 7 2 https://m.edsoo.r/VYL6CQRSP
OBIIEE KOJIMYECTBO YACOB I1O 63 5 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHMUE
7 KJIACC

KouunyecTBo 4yacos
Hara JJIeKTPOHHBbIE LU (PPOBHIE

Nen/m  Tema ypoka Kontpoabnubie IIpakTnyeckue
Bcero u3y4eHusi  00pa3oBaTejbHbIC PeCypPChI

padoThbI padoThI

Tooerei
poctentime 1 https://m.edsoo.rw/FYDON6D7B

TCOMETPHUICCKUC 00BEKTHI

2 MHOroyToJIbHUK, JIOMaHas 1 https://m.edsoo.ru/AXFSLBJZS

W3mepeHune TuHEHHBIX U
YTJIOBBIX BEUYHH,
BBIUMCJICHHE OTPE3KOB U

1 https://m.eds00.ru/8QMO0C762

yIJI0B

W3mepeHune TuHEHHBIX U
YTJIOBBIX BEUYHH,
BBIUNCJIEHUE OTPE3KOB U
yTJIOB

1 https://m.edsoo.ru/NBFVSYJO3

H3mepenne TMHENHBIX U
YIJIOBBIX BEJIMYUH,
BBIYHCIIEHUE OTPE3KOB U
YIJIOB

1 https://m.eds00.ru/OP6WEFGYY

H3mepenne TMHENHBIX 1

YIJIOBBIX BEIHHHUH, 1 https://m.edsoo.ru/NPPLOGSEH

BBIUNCJIEHUE OTPE3KOB U
yTJIO0B

C
MEIHBIC 1 BEPTHKAIILHbIC 1 https://m.edsoo.rw/4JQRXZTFF

YTJIBI

8 CMexHbIe U BepTUKAIbHbIE 1 https://m.edsoo.ru/YSNLG4X31




YTJIbI

CMexHbIE U BEPTUKAJIbHBIE

9 https://m.edsoo.ru/FHHJZOPSR
YTJIBI
C

10 MEHHBIC 1 BEPTHRAILHbIC https://m.edsoo.ru/76FDZEETM
YTJIIBI

11 CMOKHEIC 1 BEPTHIAIbHBIC https://m.eds0o.r/OYZ9EFVSH
YTJIBI
C

12 MEKHBIC H BEPTHKATLHBIC https://m.edsoo.ru/TY9P4SITH
YTIIBI
[lepumeTtp u momans Guryp,

13 COCTABJICHHBIX U3 https://m.edsoo.ru/GX8JONIK9
IPSIMOYTOJIBHUKOB
[Mepumerp u mwiomans Guryp,

14 COCTAaBJICHHBIX U3 https://m.edsoo.ru/9IMHUYBGOD
PSIMOYTOJIBHUKOB
[ToHsiTHE O paBHBIX

15 TPEYTOLHUKAX 1 TICPBHIHEIC https://m.edso0o0.ru/MUSTOG8Y 7
NIPEJICTABIICHUS O PaBHBIX
durypax
T

16 PH NIPH3HAKA paseHcTsa https://m.edsoo.ru/TC7ZNSARE
TPEYTrOJILHUKOB
T

17 PH TpH3HAKa paBeHcTpa https://m.edsoo.ru/USPZ6RWCD
TPEyroJbHUKOB
T

18 PH TPH3HAKa paseHcTpa https://m.edsoo.ru/RXS1ZCFR6
TPEYroJbHUKOB
T

19 PH TIPH3HAKA PABCHCTBA https://m.edsoo.ru/3MK84JONX
TPEYroJbHUKOB

20 Tpu nmpu3Haka paBeHCTBa https://m.edsoo.ru/2UOROIT74




21

TPEYroJbHUKOB

Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB

https://m.edsoo.ru/4Y TSEHGOE

22

23

[TapamiensHble npsMbIe, UX
CBOMCTBA

[TsTeiit noctynar EBkiuna

https://m.edsoo.ru/KIFI1JI0A

https://m.edsoo.ru/VHBHZQ900

24

25

26

27

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIbI,
0o0pa3oBaHHbIE IPU
NIEPECEUCHUH NTapaJlJIEIIbHBIX
IPSIMBIX CEKYILEN

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHUE YTJIbl,
o0pa3oBaHHbIE PU
nepeceyeHnH MnapauieNnbHbIX
IPSMBIX CEKYILIEH

Haxkpecr nexarue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE PU
HepecedeHNH MapaIeIbHbIX
HPSMBIX CEKYIIEH

Haxkpecr nexarue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE TPU
nepecedeHNH mapaIeIbHbIX

https://m.edsoo.ru/2HLKI1J6L

https://m.edsoo.ru/UDZCNQXRV

https://m.edsoo.ru/FOUDW75LA

https://m.edsoo.ru/MSOJ5Z1W4




MPSAMBIX CEKYIIIEeH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OIHOCTOPOHHUE YTJIBI,

28 1 https://m.edsoo.ru/TT46BAY6X
00pa3oBaHHbBIE ITPU
nepecedeHNH MapauIeIbHbIX
IPSMBIX CEKYILEH
[Ipu3Hak napanieabHOCTH
29 HPAMBIX %P ©3 PABCHCTBO . 1 https://m.edsoo.ru/11C9C3FTN
PACCTOSIHUI OT TOYEK OJHOU
IpSMOH 10 BTOPOi pSIMOi
[Ipu3Hak napajienbHOCTH
30 HPAMBIX %P ©3 PABCHCTRO . 1 https://m.edsoo.ru/SOOH6FMBS
PACCTOSIHUI OT TOYEK OJHOU
IpSIMOH 10 BTOPOi pSMOi
31 CymMma yriioB TpeyrojabHHUKA 1 https://m.edsoo.ru/S3LGUTY32
32 CymMma yriioB TpeyrojabHHUKa 1 https://m.edsoo.ru/7M6DQD7M4
33 TB;GYI;I:;:H}I’;KZH 1 https://m.edsoo.ru/MNJOCGHOL
34 TBpIZeyI::;:H}IE;H 1 https://m.edsoo.ru/DGCCIQFIY
35 HepasenctBa B reomerpun 1 https://m.edsoo.ru/0EXBPKRZE
36 HepaBenctBa B reomerpuu 1 https://m.edsoo.ru/O8X71FYQW
37 HepaBencTBa B reomeTpun 1 https://m.edsoo.ru/0K379K43S
38 HepaBenctBa B reomeTpuu 1 https://m.edsoo.ru/MGKELG3AM
KonTtponbHas pabora o Teme
39 "[TapamiensHbIe PSIMBIE, 1 https://m.edsoo.ru/HGFSRMBXO

CyMMa yTJIOB TPEYyrojbHUKA"




40

41

42

[Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

[Tpu3naku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYroJbHUKOB

CBOICTBO MeIMaHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA, POBEIEHHOM
K THIIOTCHY3¢€

https://m.edsoo.ru/58MY4YNBR

https://m.edsoo.ru/6RUL5XGO7

https://m.edsoo.ru/7THH7WFDK

43

CBOICTBO MeIMaHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA, TPOBEIAEHHOM
K THIIOTCHY3¢

https://m.edsoo0.ru/ WQ8PN65M7

44

PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE
TPEYTOJIILHUKH

https://m.edsoo.ru/25HEXJLK4

45

46

47

[Ipu3Haku u cBOMCTBa
PpaBHOOEAPEHHOTO
TPEYTOJIbHUKA

IIpu3Haku u CBOMCTBA
pPaBHOOEPEHHOTO
TPEYTOJIbHUKA
[Ipu3naku u cBOMCTBA

pPaBHOOEPEHHOTO
TPEyToJIbHUKA

https://m.eds00.ru/96QU7CN8V

https://m.edsoo.ru/FENFO6VFC

https://m.edsoo.ru/E4VPAPN4Z

48

IIpssMOyTONIBHBIN
TPEYTOJIBHUK C yriaoMm B 30°

https://m.eds00.ru/SOCYEDVQO0




[IpsamoyronbHbIH

49 https://m.edsoo.ru/ZZCJV3ITUY
TPEYIroJbHUK C yIriioM B 30°

50 Hpocteiiume sanasi Ha https:/m.edsoo.ru/WIZOATF77
IIOCTPOCHHE
I N

51 POCTCHIIIE 3aIatH Ha https://m.edsoo.ru/HIY744ST2
MIOCTPOCHHE

52 Konmpoabitast padora o reve https://m.edsoo.ru/ALIVWGMSU

TpeyrosnbHuKH

53 OxpysxHoCT®, XOE)HH " https://m.edsoo.ru/AQHSUB50U
JHaMeTp, KX CBOHMCTBA

54 KacarenpHast K OKpY>KHOCTH https://m.edsoo.ru/1161GKK6L

55 OKpYXHOCTb, BIMCAHHAA B https://m.edso00.ru/4FQG2724GY
yroj

56 OKpyHOCTS, BlIHCAHHAA B https://m.edsoo.ru/S8F1IWSCRHY
yroj
IT I'MT

57 OHATHE O ’ https://m.edsoo.ru/0YDXH3QT6
NpUMEHCHHE B 3a1a4ax
I1 I'MT

58 OHATHE O ’ https://m.edsoo.ru/XG4WUS501J
NPUMEHEHHE B 33j1a4ax
buccekTpuca u cepeuHHBII

59 MEePIEHANKYIISIP KaK https://m.edsoo.ru/A2LBET3LC
TreOMETPUYECKUE MECTa TOUCK
0]

60 KPYXHOCTE, OTHCattHad https://m.eds00.ru/9Y404U3 1E
OKOJIO TPEYTOJbHHUKA
0]

61 KPY?KHOCTD, OfMCatad https://m.edsoo.ru/YZ706NC2Z
OKOJIO TPEYTOJIbHHUKA
(@)

62 APEEOETS, BEREEREE 8 https://m.edsoo.ru/45SVSHTZC

TPEYTOJIbHUK




Opr}KHOCTL, BIIMCaHHas B

63 1 https://m.edsoo.ru/OWUW4K8WS
TPEYTOJIBHUK

64 Konrpoxbras pabota no teme 1 https://m.edsoo.r/OPUEPXM6G
"OKpy>XKHOCTb U KpYT.
[ToBTropenue u 0600IIEHNE

65 3HAHUH OCHOBHBIX TOHATHH U 1 https://m.edsoo.ru/075BG25NP
METOJIOB Kypca 7 Kiiacca

66 Hrorosa konTpobHas 1 https://m.edsoo.ru/DQXGRPV72
pabora
[ToBTOpEeHME M 0000IIEHNE

67 3HAHUH OCHOBHBIX IMIOHATUH U 1 https://m.edsoo.ru/SPJ6SGBRB
METOJIOB Kypca 7 Kjiacca
[ToBTopenue u 0600IEHNE

68 3HAHUH OCHOBHBIX IIOHATUH U 1 https://m.edsoo.ru/EHZSLPE7B
METOJIOB Kypca 7 Kiiacca

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




8 KJIACC

KoauuecTBo yacoB
Ne HMara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero H3ydyeHUusi oOpa3oBaTeSibHBIE pecypchl
padoThI padoThbI

I1

1 apannenorpaMia A 1 https://m.eds00.ru/60U99XROP
MPU3HAKU U CBOWCTBA
I1

2 apannenorpaMia A 1 https://m.edsoo. s/ XFHDJOUA 1
MPU3HAKU U CBOMCTBA
IT

3 apanﬂenorpaMiVI » 10 1 https://m.edsoo.ru/ETRJP7PJH
MIPU3HAKU U CBOMCTBA

4 Tpaneuuns 1 https://m.edsoo.ru/XGNLG6PX3
P 0

5 ABHODOKAL M HIPAMOY TR 1 https://m.edsoo.ru/SX9DDBQCM
Tpanenuu
P 0

6 ABHODOKAL M HIPAMOY TR 1 https://m.edsoo.ru/335Z31IVAZ
Tpamneuuu
YacTHble cydan
napajuiesIorpaMMoB

7 (TIpsIMOYTOJIEHUK, pOMO, 1 https://m.edsoo.ru/3VO4FOMOZ
KBaJIpaT), UX MPU3HAKH U
CBOMCTBA
YacTHble cydan
napajuIesIorpaMMoOB

8 (TpsIMOYTOJTEHUK, pOMO, 1 https://m.edsoo.ru/W3KUZ8901
KBaJIpaT), UX MPU3HAKH U
CBONCTBA
q

9 ACTHPIC CILyHat 1 https://m.edsoo.r/A68SLBYSB
napajuIesIorpaMMOB




10

(IpsIMOYTOJILHUK, pOMO,
KBaJIpaT), UX PU3HAKU U
CBOMCTBA

Meroa yaBoeHUs MeTHaHbI

https://m.edsoo.ru/T82GVAQ4U

11

12

13

[lenTpanbHas cuMMeTpus
KouTponbhas pabora no teme
"HeTbIpEXyroibHUKHN"
CoiicTBa miomanei
reOMEeTpUUYECKUX QUryp

https://m.edsoo.ru/ XTE9B6TQ3

https://m.edsoo.ru/KQJCP1RMA

https://m.edsoo.ru/EHMESPRXZ

14

15

16

DopmyJIbl U1 TIIOIIAAN
TpEyroJIbHUKA,
napajuiesorpamma
@opMyIibl IS IUIOIAAN
TPEYroJbHUKA,
napajuiesorpamma
DopmyJIbl U1 TIIOIIAAN
TpEyroJIbHUKA,
rnapajienorpaMmma

https://m.edsoo.ru/7LCMID6RJ

https://m.edsoo.ru/JOOMSKQJF

https://m.edso00.ru/898HY V851

17

DopmyJIbl U1 TIIOIIAAN
TpEyroJIbHUKA,
rnapajienorpamMmma

https://m.edso00.ru/879ITDCNE

18

DopmyJIbl U1 TIOIIAAN
TpEyroJIbHUKA,
napajuiesorpamMmma

https://m.edso0.ru/AV97XBVUW

19

20

Brruucnenue miomazaein
CIIOKHBIX (Uryp
[Tnomaau ¢uryp Ha
KJIeTyaToi Oymare

https://m.edso00.ru/SI68OAVEI

https://m.edsoo.ru/G4JM76PBP




33,113‘11/1 C IIPAKTHUYCCKUM

21 https://m.edsoo.ru/CFH6PRHOS5
COJZIepKAHUEM

22 3azai ¢ NpaKTHYCCKIM https://m.eds00.ru/N24T6XFF0Q
CoJiep)KaHuEM
Pemrenue 3agad ¢ moMOIIbIO

23 METOJ1a BCIIOMOTaTeIbHON https://m.edsoo.rut/ASWEVCBCR
IUIOIAAA
Teopema [Tudaropa u eé

24 https:/m.edsoo.ru/MYONLHINK
[IPUMEHCHHE
Teopema ITudaropa u eé

25 https://m.edsoo.ru/Y VPOOMYNZ
MIPUMEHECHHE
T II e

26 copema [ugaropa u c¢ https://m.edsoo.ru/2LKVD1853
IPUMEHCHHE
T II e

27 copema Iugparopa u e8 https://m.edsoo.rv/ YW8Q15GKD
IPUMEHCHHE

28 Teopewa Ingaropa n c& https://m.edsoo.ru/813M9DZJ1
MPUMCHCHHE
KonTponbhas padota no teme

29 "Ilnomane" u Teopema https://m.edsoo.ru/RKHOIBMJM
[Tudaropa

30 [TogoOHbIE TPEYTOTBLHUKHI https://m.edsoo.ru/T2WKBADOH

31 Tpu npusnaia nonoous https://m.edsoo.ru/EVX4D7DND
TPEYTOJIbHUKOB
T 3]

32 PY TIPH3HAKA TOA00HA https://m.edsoo.ru/SH1 VEFSDT
TPEYTOJILHUKOB
T

33 PH NPH3HAKA N10100MS https://m.edsoo.rw/F6ILCOMTB
TPEYTOJIbHUKOB

34 Tpu npusHaka nogobus https://m.edsoo.ru/PZZM4X0O9B




TPEYrOJIbHUKOB

[Tpumenenne nogo0us npu

35 1 https://m.edsoo.rt/QRZMSVWGA

peIICHUH TPAKTUICCKUX 32144
36 [Tnomanu momgo6HBIX puryp 1 https://m.edsoo.rt/KVCET1IHHC
37 [Tnomanu mogoOHBIX Guryp 1 https://m.eds00.ru/C9IXO9IW61
38 Teopema (azeca n Teopema o 1 https://m.edsoo.ru/HCAMY3QAS

MIPOIMOPIIMOHAIIBHBIX OTPE3KaxX
39 Cpenusig nuHus TpEyroibHUKA 1 https://m.edsoo.ru/T6VV7A20Y
40 CpenHsist THHUS TPEYTOJIbHUKA 1 https://m.edsoo.rt/HYP7V4LMK
41 Tpanenus, e€ cpeaHss TUHUS 1 https://m.edsoo.ru/3GWNZHZ30
42 Tpaneuus, e€ cpeaHsist TMHUS 1 https://m.edsoo.ru/BNZI3SK2N
43 [TponoprinoHanbHBIC OTPE3KH 1 https://m.edsoo.ru/B8JKYR3P7
44 [TponoprinoHanbHBIE OTPE3KH 1 https://m.edsoo.ru/8C2KXD21G
45 LleHTp Macc B TpeyroJIbHUKE 1 https://m.edsoo.ru/3AG2KO031F
46 Kowrponbnas padora no reme 1 https://m.edsoo.ru/VY 8PN XFS8

"ITooOHBIE TPEYTOABHUKH"

Omnpenenenue

TPUTOHOMETPHUIECKHUX

(GbyHKIHI OCcTpOro yria

MPSIMOYTOJIBHOTO
47 TPEYroJIbHUKA, 1 https://m.edsoo.ru/6 A9U6XM04

TPUTOHOMETPHUYECKHE

COOTHOIIIECHUS B

MPSAMOYTOJIHEHOM

TPEYTOJbLHUKE

OcHoBHOE
48 TPUTOHOMETPHYECKOE 1 https://m.edsoo.ru/2QDXHIYZS5

TOXACCTBO




49

50

51

OcHoOBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO

OcHoOBHOE

TPUT'OHOMETPHYECCKOE
TOXAECCTBO

KonrponsHas pabora o Teme

«Hayvana tpuronomerpun"

https://m.edsoo.ru/N6342X4EH

https://m.edsoo.ru/Z90FW4KDD

https://m.edsoo.ru/UTLIP99RE

52

53

54

55

Bnoucannsie n HCHTpAJIbHBIC

YIJIBL, YTOJI MEXKIY
KacaTeJIbHOW U XOpAou

BnucanHbie u OCHTPAJIbHBIC

YIJIBL, YTOJI MEXKIY
KacaTeJIbHOW U XOpAou

Bnucanzbie u OCHTPAJIbHBIC

YIJIBL, YTOJ MEXITY
KacaTeJIbHOU U XOPAOU
VYriael MeXAy XOpaamu U
CEKYILIMMU

https://m.edsoo.ru/EISFI79UD

https://m.edsoo.ru/43MAHH6UG

https://m.edso0.ru/3ZZGBOBNG

https://m.edsoo.ru/L94GFIER7

56

57

58

VYrubl MeXay XopAaamMu U
CEeKyLIUMU

BrucanHsle 1 onucaHHbIE
YETBIPEXYTOJIBHUKHU, UX
MIPU3HAKU U CBOMCTBA

Brincansble U onucaHHbIe
YeThIPEXYTONBHUKH, UX
MPU3HAKH U CBOHCTBA

https://m.edsoo.ru/CEBZS8M13

https://m.edsoo.ru/EF64M7KVW

https://m.edsoo.ru/X56Y75XJ3

59

BnucanHbie B onMcaHHEIE

https://m.edso00.ru/41IKJOGXSD




60

61

62

YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

[IpumeneHnue cBOMCTB
BIIMCAHHBIX U OMUCAHHBIX
YeThIPEXYTOJILHUKOB MIPH
pELIeHNN T€OMETPUUYECKUX
3a1a4

[IpumeneHnne cBOMCTB
BIIMCAHHBIX U OMUCAHHBIX
YeThIPEXYTOILHUKOB MIPH
PEIICHNUN T€OMETPUUECKUX
3a1a4

B3aumHoe pacnonoxeHue
JIBYX OKPYKHOCTEH, 0011ume
KacareiabHbIe

https://m.edsoo.ru/FDUOS6UKR

https://m.edsoo.ru/16MMU1G86

https://m.edsoo.ru/HNR974104

63

64

65

66

Kacanue okpyxHoCcTEN

KonrtponbHas pabora no Teme
"VTIIbI B OKPY>KHOCTH.
Bnucannble U onvicaHHbIe
YeThIPEXYTOJbHUKH"

[ToBTOpEHNE OCHOBHBIX
MOHATHIA U METOJIOB KypCOB 7
H 8 Ki1accoB, 00001IEHE
3HAaHUH

[ToBTOpEHUE OCHOBHBIX
MOHATUI U METOJI0B KypCOB 7
H 8 K1accoB, 000011IeHNE
3HAaHUH

https://m.edsoo.ru/3CXC31A41

https://m.edsoo0.ru/COVEDRQZJ

https://m.edsoo.ru/CH0829Z1LJ

https://m.edsoo.ru/1ERGJKPU6




Hrorosas KOHTPOJIbHAasA

67 1 1 https://m.edsoo.ru/J7Z8ZK41E
pabota
[ToBTOpEHUE OCHOBHBIX
7 7
68 HIOATHIL 1 METOAOB KyPeoB 1 https://m_.edsoo.r/BHTMISTY A
H 8 KJ1accoB, 00001IeH e
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOI'PAMME
9 KJIACC
KouunyecTBo 4acoB
Ne Hara DJIeKTpOoHHbIe U pOBbIE
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3ydeHusi oOpa3zoBaTeibHbIE PeCypcChl
padoThbI padoThI
Ornpenenenue
1 TPUTOHOMETPHUUECKUX 1 https://m.edsoo.ru/CDIX6AAL2
¢ynkuuit yrinos ot 0° 1o 180°
2 ®opMyJibl IPUBEACHUS 1 https://m.edsoo.ru/OBNBY3J2Q
3 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/RHIDMBXJS5
4 Teopema KOCUHYCOB 1 https://m.edsoo.ru/K9M41J37R
5 Teopema KocHHYCOB 1 https://m.edsoo.ru/JUPIR2ISZ
6 Teopema cuHyCcOB 1 https://m.edsoo.ru/ANH6PTII7
7 Teopema cuHycOB 1 https://m.edsoo.ru/4ALWCLZGKB
8 Teopema cuHyCOB 1 https://m.eds00.ru/6NO2CEWIN
H
9 AXOHICHHC JUTHI CTOPOH H 1 https://m.edsoo.ru/3ILX8JCNG
BEJIMYMH YTJIOB TPEYTOJbHUKOB
10 Pemenue TpeyronsHUKOB 1 https://m.eds00.ru/KJ889IJVV




11
12

Pemmenuie TpeyroapHUKOB

Pewienne TpeyronbHUKOB

https://m.edsoo.ru/ASEP9BM X8
https://m.edso00.ru/992MSU6ZU

13

14

Pemmenuie TpeyroapHUKOB

[TpakTHueckoe npuMeHeHue
TEOpEM CHHYCOB M KOCUHYCOB

https://m.edsoo.ru/DH52RQGDI

https://m.edsoo.ru/6N7QYFLH7

15

16

17

[IpakTueckoe NpuMEHEHHE
TEOPEM CHUHYCOB ¥ KOCHHYCOB

KonrponbHas pabora no reme
"Pewienue TpeyroinbHUKOB"
[TonsTne o npeodbpazoBaHUU
nmonoous

https://m.edsoo.ru/JXOUN27RH

https://m.edsoo.ru/TK6LFSOQC

https://m.eds0o0.ru/ WPA4QONZN

18

19

20

21

22

COOTBETCTBEHHBIE DIIEMEHTEI
noJ00HBIX pUryp

COOTBETCTBEHHBIE SJIEMEHTHI
no100HbIX (pUryp

Teopema o mpousBeaeHUN
OTPE3KOB XOpJI, TEOPEMA O
MIPOU3BEAECHUH OTPE3KOB
CEKYLIUX, TeOpeMa O KBaJpare
KacaTeJbHOMU

Teopema 0 mpousBeaeHUN
OTPE3KOB XOp/I, TEOpEMA O
MIPOU3BEJICHUU OTPE3KOB
CEKYLIUX, TeOpeMa O KBaJpare
KacaTeJIbHOU

Teopema o mpousBeaeHUN
OTPE3KOB XOp/, TEOpEMA O
MIPOU3BEJICHUU OTPE3KOB

https://m.edsoo.ru/6 WZ4YF0AQ

https://m.edsoo.ru/LFK1UZATS

https://m.edsoo.ru/KLRAL11S8

https://m.edsoo.ru/LYNT6HMDS

https://m.edsoo.ru/UJOEI9T2A




23

CEKYIIMX, TEOpEMa O KBaJpaTe
KacaTelIbHOU

[IpumeHnenue TeopeM B

PEIICHUH TE€OMETPHUIECKUX
3aJa4

https://m.edsoo.ru/TOB48A8CV

24

[IpumeHneHnue Teopem B
pELIEHUU T€OMETPUYECKUX
3aj1a4

https://m.edsoo.ru/RTSQ4CQSP

25

26

27

28

29

[IpumeHneHnue Teopem B
pELIEHNN T€OMETPUYECKUX
3a1a4y

KonTponbhas pabota nmo Teme
"IIpeoOpa3oBanue mogoous.
Metpuueckre COOTHOLIEHHUS B
OKpy>kHOCTH"

Ornpenenenne BEKTOPOB.
Pusnyeckui u
T€OMETPUUYECKUN CMBICIT
BEKTOPOB

CrnoxeHre U BEIUUTAaHHE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YHCII0

CrnokeHue ¥ BEIYUTaHHUE
BEKTOPOB, YMHOXCHHE BEKTOpa
Ha YHCIIO0

https://m.edsoo.ru/VULVGR288

https://m.edso00.ru/0949L1L15C

https://m.edso00.ru/J3CES39AE

https://m.edsoo.ru/KGY8IIBY7

https://m.edsoo.ru/LDRAMZI9Y7

30

CnoxeHue u BrIUUTAaHHE
BEKTOPOB, YMHO)KEHHE BEKTOpa
Ha 4HCJIIO

https://m.eds00.ru/DOG68804Y




Paznoxenue BCKTOpa 110 IBYM

31 https://m.edsoo.ru/J2TDGKREOQ
HEKOJUTMHEAPHBIM BEKTOpPaM

32 Koopaunatel BekTopa https://m.edsoo.ru/IJYKUMLBW
CkansipHO€ ITPOU3BEIECHNE

33 BEKTOPOB, €r0 MPUMEHEHUE TS https://m.edsoo.ru/OUDML31UP
HAXOXKJCHHUS JJTUH U YTJIOB
CkansipHOE TPOU3BEICHUE

34 BEKTOPOB, €r0 MPUMEHEHUE JIJIS https://m.edsoo.rt/AADOETIFV
HAXOXKCHHUS JJIUH U YTJIOB

35 Pemterite 372 C IOMOMIEH0 https://m.edsoo.ru/2JR4517A1
BEKTOPOB

36 Egif;iz AT € HOMOTHRIO https://m.edsoo.rt/AMZSCARLT

37 Hpmvererie peKTOPOB A1 https://m.edsoo.ru/XJGOFOJ9I
peeHus 3a1a4 QU3NKA

38 Kowrposwiiaz pabora o reme https://m.edsoo.ru/XRYOSPMOO
"BexTops!"

39 f:ﬁi;iij;oopﬂm{anl ToTeK https://m.edsoo.ru/MHQLIZYYO

40 YpaBHeHHEe MpsSMOi https://m.edsoo.ru/9TUZRULTD

41 VYpaBHeHUE npsMoin https://m.edsoo.ru/SIOUXVNZK

42 YpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/94M1DDAX9
Koopaunats! Touek

43 nepecedeHusi OKPY>KHOCTH U https://m.edsoo.rt/DRGH38D3G
IPsIMOi
Meron koopauHaT Ipu

44 pelIeHUN TEOMETPUIECKUX https://m.edsoo.ru/IAMXQ157N

3ala4, MPaKTUYCCKUX 3aaayd




MeToa KoOpAWHAT MPU

45 PEIICHUH TEOMETPUUECKUX 1 https://m.edsoo.ru/XFTU86021
3aj1a4, NPaKTHYECKHUX 3324
Metoa KoopAMHAT MPH
46 PEIICHUH TE€OMETPHUIECKUX 1 https://m.edsoo.ru/SS4ULS6P3
3aj1a4, MPAKTHYECKUX 33714
KontponbHas pabora o Teme
47 " JlekapTOBBI KOOPAMHATHI HA 1 https://m.edsoo.ru/ WRGPEQB3J
MJI0CKOCTH"
[IpaBunbHbBIE
48 MHOTOYTOJIbHIKH, BEIYUCIICHHUE 1 https://m.edsoo.ru/DOLCSQMPG
UX 3JICMEHTOB
49 Uwucno w. JImuHa OKpY)KHOCTH 1 https://m.edso00.ru/2T61GISCK
50 Yucno nt. JInrHa oKpy>KHOCTH 1 https://m.edsoo.ru/9D2XNUVZB
51 JliiHA DyTH OKPY>KHOCTH 1 https://m.edsoo.rt/SOYASAM3K
52 Panuannas mepa yria 1 https://m.edsoo.ru/693M9FRD2
53 I;Iei;)af:f: Kbyra, certopa, 1 https://m.edsoo.ru/SERUOYOF5
54 iﬁ;fsf: KPyTa, CeKTopa, 1 https://m.edsoo0.ru/8TYSLUQXO0
55 Hnomazs Kpyra, cexropa, 1 https://m.edsoo.ru/YMASESDLX
CerMeHTa
56 Howsrue o gpixeHmt 1 https://m.edsoo.ru/4ZNZMHHVZ
IUIOCKOCTH
57 ESESEE:HBHHH HEPEHOC, 1 https://m.edsoo.ru/WWY INSIZE
58 Hapanenbrit neperioc, 1 https://m.eds00.ru/F1QJSOWZA

HIOBOPOT




59

60

[TapannenbHbIN NTEpEeHOC,
IIOBOPOT

[TapannenbHbIN NTEpEeHOC,
MOBOPOT

https://m.edsoo.ru/D51X77IR 1

https://m.eds0o0.ru/GMG7L5683

61

62

63

64

65

66

[IpuMeHeHue NBUKEHUI ITpU
peuieHuu 3ana4y

KonTponbhas pabota no remam
"IIpaBuiibHbBIE
MHOTOYTOJIbHUKH.
OKpyXHOCTb. JIBHKEHHS
IJI0CKOCTH"

[ToBTOpEHHME, 0000IICHUE,
CHCTEeMaTH3aIus 3HAHUMA.
H3mepenue reoMeTpu4ecKux
Benn4uH. TpeyroapHuKu

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTU3aI[1s 3HAHHH.
[TapannensHble 1
MEPIECHINKYIIAPHBIE IIPSMBIE

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTH3alMsl 3HAaHUM.
OKpy’>KHOCTb U KpYT.
I'eomerprueckue mocTpoeHus.
VYTribl B OKpYKHOCTH

[ToBTOpenue, 06001ICHNE,
CHUCTEMaTH3alMsl 3HAHWIA.
Brirca"Hble ¥ OMCaHHbBIE
OKPYKHOCTH
MHOFOYFOJ'IBHI/IKOB

https://m.edsoo.rut/WRRE97U1Q

https://m.edsoo.ru/RNUG3USAL

https://m.edsoo.ru/MDGLRIQ00

https://m.edsoo.ru/EFTNXPQ2E

https://m.eds0o.ru/BV4A4CRATOO

https://m.edsoo.ru/MOGX4YGON
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[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3anus 3HaHUI

https://m.edsoo.ru/EU9L.2Q7GV

https://m.edso00.ru/0GT7I13W64
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTarTa

6

6.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbLHOM NMPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHUs

I'eomerpus

Pacnio3naBaTh M3yueHHBIE T€OMETpUYECKHE (PUTYPBI, ONpPEAENATh UX
B3alMHOE pACIIOJIOKEHHE, H300paxarb TreoMeTprueckue (UTypBL,
BBIIIOJIHATh YEPTEKHU IO YCIOBUIO 3anaud. M3MepsATh JMHEHHbIE U
YIJIOBbIE BEIUWYMHBL. Pemars 3a1aun Ha BBIUMCIEHUE JJIMH OTPE3KOB U

BCJIMYHH YTJIOB

6.2

Jlenatb TpyOyI0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIHMYWH MPEIMETOB B
peaIbHOM JKW3HU, pa3MEpoB NPUPOIHBIX OO0BEKTOB. Paznmuuarth

PasMEPLI OTUX 00BEKTOB 110 MOpAAKY BCIIMYNHBL

6.3

Ctpouth 4epTeKH1 K FT€OMETPUUECKHUM 3a/1a4aM

6.4

ITons30BaThCA IMprU3HaKaMH paBCHCTBA TPCYI'OJIbHHUKOB, MCII0JIb30BATh
IIpU3HAKU U CBOMCTBa paBHO6eI[peHHLIX TPEYTOJIbHUKOB IIPU PCHICHUN

3aaa4

6.5

6.6

[IpoBomuTH  JIOTMYECKHE  pACCyXAECHHMS  C  HCIOJIb30BAHUEM
T€OMETPUYECKUX TEOPEM

[Tons30Barbcs IIPU3HAKaMU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIMAaHBI, NPOBEAEHHON K TUIIOTCHY3€

IpsAMOYTOJIBHOT'O TPECYIrOJIbHHUKA, B PpCIICHUHU I'COMCTPUICCKUX 3a/1av

6.7

6.8

6.9

OnpenensiTb NapauieIbHOCTh NMPSAMBIX C MOMOILBIO YIJIOB, KOTOpPbIE
oOpa3zyeT ¢ HUMHU cekymias. Onpeneniars NapaenbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW A0 TOYEK
JAPYrou npsMou

Pematp 3a1aun Ha kiieT4aroit Oymare

[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBBIE M OyKBEHHBIE
3HAQUYEHMUS YIJIOB B TIEOMETPUYECKMX 33JadaX C HCIOJIb30BAHUEM
CyMMBI YIJIOB TPEYTrOJIbHUKOB U MHOI'OYTI'OJIBHUKOB, CBOMCTB YIJIOB,
0o0pa3oBaHHBIX MpPU [EPECEUECHUU JBYX MapPAJICIbHBIX MPSIMBIX

cexyuiell. Pemars npakTudeckue 3a1a4yd Ha HaXOXKICHUE YIJIOB




6.10

Brnanerp moHsATHEM TEOMETPUYECKOTO MeECTa TO4YeK. YMETh
onpeAesnsaTh OUCCEeKTPUCY YIJIa M CEPEeIUHHBIA MEPIEeHIUKYIApP K

OTPE3KY KaK T€OMETPUUYECKHUE MECTa TOUEK

6.11

@opMyIupoOBaTh ONPEICIECHUS OKPY)KHOCTM M Kpyra, XOpIabl H
IMaMeTpa OKPYXKHOCTH, IIOJb30BAThCA MX CBOMCTBaMHU. YMeETb

IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bragers NoOHSATHEM ONHMCAaHHOM OKOJIO TPEYroJbHHKA OKPY>KHOCTH,
yMeTb HaxoiauTh e€ ueHtp. I[lomb3oBarbes (akramMu O TOM, 4YTO
OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, YTO CEpPEAMHHBIE NEPHEHAMKYJISPbl K CTOPOHAM TpPEYroJIbHUKA

IEPECEKAIOTCA B OJTHOW TOUKE

6.13

BJIaI[eTI) IIOHATHEM KacaTelIbHOH K OKPYKHOCTH, II0JIb30BATbHCA
TeopeMoﬁ 0 IMCPICHAUKYIISIPHOCTU KacaTeJIbHOM | paauyca,

HpOBCI{éHHOFO K TOYKC KaCaHHUA

6.14

ITonp3oBathes HpOCT@ﬁHIHMH rCOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IOCTPOCHHA C IIOMOLILIO

LUPKYJIS U JIUHEHKU

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

I'eomerpus

Pacno3HaBaTh OCHOBHBIE BHBI ‘IeTBIpéXYFOJIBHI/IKOB, HUX 3JICMCHTHI,

MOJIL30BATHECS MX CBOMCTBAMH Ipu pCUICHUN TCOMETPUUCCKHUX 3aJaq

6.2

6.3

HpI/IMCHHTB CBOMCTBA TOYKH nepeCceucHrss MEAWaH TPCYroJbHUKa

(meHTpa mMacc) B pelieHu  3aaa4

Bnagers noHsATHEM CpeIHEW JIMHUM TPEYrOJbHUKA WM Tpaleluu,
NPUMEHATh HMX CBOWCTBA MpPU PEHICHHWH TE€OMETPUYECKUX 3a/aad.
[Tonp3oBarbcs Teopemoit dasieca U TEOPEMOK O MPONOPLHUOHAIBHBIX

OTpE3Kax, MPUMEHATH UX IJIA PCIICHUSA MPAKTUYCCKUX 3a1a4

6.4

[IpumeHsTh mNpU3HAKK T1OAO0OMS TPEYroJbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaa4




6.5

6.6

6.7

[Tonp3oBatbes Teopemoit [lngaropa anst penieHns TeoMeTpHUECKUX U
IIpaKkTU4eCKuX 3anad. CTpouTh MaTEMAaTHYECKyl0 MOJCIb B
MIPAaKTHUYECKUX 3a7a4aX, CAMOCTOSTEIbHO AEJIaTh 4YepTEX U HAXOIAUTh

COOTBETCTBYIOIINE NJIMHBI

Bragers nmoHATHSAMM CUHYCa, KOCHHYyCa M TAaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKa. 1l0yb30BaThCA 3TUMH MOHATHIMHU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

Boruncnsate (pa3nuyHbBIME  crioco0aMu) IUIOMAAb TPEYroJbHUKA U
IUTOIIA MHOTOYTOJIbHBIX (uryp (monm3ysich, rie HEO0O0XOAUMO,
KanbKyJIsITOpoM). [IpUMeHATh Mony4YeHHBbIE YMEHHSI B MPAKTHUYECKHX

3agadax

6.8

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

Bitagers NOHATHAMM BOIMCAaHHOTO M LIECHTPAJIBHOIO yIila, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, yIJax MEXIAY XOpAaMH (CEeKYLIUMH) U
yIile MEXAY KacaTeJIbHOW M XOpJOM NpPHU PELICHUH T'€OMETPUYECKUX

3a1a4

BJ'IaIIeTI) IIOHATHUEM OIITMCAHHOI'O '—ICTI:IpéXYFOJIBHI/IKa, IMPUMCHATH

CBOMCTBA OMMCAHHOI'O quBIpéXYFOHBHI/IKa IIpHu pCHICHHUH 3a1a4

HpI/IMeHHTB MOJIYUCHHBIC 3HAaHWA Ha  IPAKTUKEC —  CTPOUTH
MaATEeMaTU4YCCKUEC MOJACIN JId 3aaad peanLHoﬁ KM3HHU W IIPOBOJUTH
COOTBCTCTBYIOIIHUEC  BBIUUCIICHUA C NPUMCHCHUCM HOI[O6I/I}I 151

TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAIbKYJISTOPOM)

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C MX
MOMOUIBIO PA3JIMYHBIE JJIEMEHTHI MPSIMOYTOJIBHOIO TpPEYrojbHHUKA
(«pemieHne  MPSMOYTOJBHBIX  TPEYrojJbHUKOB»). Haxomuts (c

IIOMOIIIBIO KaJ'IBKy.HSITOpa) JJIMHBL U YTJIbL JJIA HETAOINYHBIX 3HAYEHUI

6.2

[Tonp3oBatbCs dbopmynamu MPUBEICHUS " OCHOBHBIM

TPUTOHOMCTPUYCCKUM TOXKACCTBOM [JIsI HAXOXICHUA COOTHOILICHUM




MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUNHAMUA

6.3

Hcnons3oBark TEOpEMBI CHHYCOB M KOCHUHYCOB JUIsl HaXOXIACHUS
Pa3IUYHBIX AJIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

IPUMCEHATH UX ITPU PECIICHUH IT'COMETPHUICCKUX 3ada4

6.4

Brnagerp moHsTHSMH TIpeoOpa3oBaHUS MOAOOMS, COOTBETCTBEHHBIX
9JIEMEHTOB MOA00HBIX (uryp. Ilomp3oBaThcs CBOWCTBAMHU IMOAOOMS
MPOU3BOJILHBIX (DUTYP, YMETh BBIYHCIISATH JUTMHBI U HaXOAWUTh YIJIBI Y
noo0HbIX Quryp. [IpuMeHsTH CBOICTBa MOMOOHMS B NMPAKTHYECKUX
3ama4ax. YMeTh TPHUBOIAUTH MPUMEPhl MOAOOHBIX (uryp B

OKpY KaroIleM MUupe

6.5

[Monp30BaThcss TeOpeMaMH O TIPOU3BEACHUM OTPE3KOB XOpI, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBapaTe KacaTelIbHON

6.6

[lons30BaTbcst  BEKTOpPAMM, IIOHMMAaTbh HX TIEOMETPHUYECKUH U
¢bu3nYecKuil CMBICT, TPUMEHITh MX B PEUICHUH T€OMETPUYECKUX U
¢busnveckux 3amad. [IpuMEeHSATH CKaIspHOE NPOU3BEICHHE BEKTOPOB

I HAXOXKACHU A UINH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha IJIOCKOCTHU, IPHUMCHATHL €ro B

PCeHICHUU I'COMCTPUICCKUX U ITPAKTHYICCKUX 3a1a1

6.8

6.9

6.10

Brnagerp NOHATUSMM — TPaBUJIBHOTO  MHOTOYIOJbHUKA,  JIMHBI
OKPY)KHOCTH, JJIUHBI AYT'M OKPYXHOCTM M PpaJMaHHOW Mepbl YIua,
yMETh BBIUMCIATH IJIOMIAAL Kpyra U ero uacreil. Ilpumensrs

IMOJIYUCHHBIC YMCHUS B IIPAKTHUYCCKUX 3adadax

HaxonuThe ocu MM LIEHTPBl CUMMETPUH (QUTYp, IPUMEHSTH IBUKEHHUS

IIJIOCKOCTH B HpOCTCfII.HPIX clrydadax

[IpumeHsATh TONyuYeHHBIE 3HAaHMS HA IPaKTUKE — CTPOUTH
MaTeMaTHYeCKHE MOJENN IS 3a]ad peajlbHOW JKU3HU M NPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHHUA C TNPUMEHEHHEM 1oJao0us U
TPUrOHOMETpHUECKUX (GYHKIUN (MOJB3ysCh, TIA€ HEOOXOIAMMO,

KaJIbKYJISITOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
6 I'eomeTpus
Hauanbnsie nonsatus reomerpuu. Touka, npsmas, OTpe30K, Jyd. Yo Buabl
6.1 yrioB. BeprukanbHele M CMexHbIE YIubl. buccekrpuca yria. Jlomanas,
MHOTOYToJbHUK. [lapamiensHOCTh U NePIeHIUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOIICTBa OCEBOHl CHMMETPHH.
' [Ipumepsl cUMMETpUH B OKPYIKAIOLIEM MUPE
63 OcCHOBHbBIE TTOCTPOECHUSI C TOMOIIBIO LUPKYJS U JUHEHKU. TpeyronbHUK.
' Bricota, Mmenuana, OuccekTpuca, UX CBOWCTBA
64 PaBHOoOepeHHBIE W PaBHOCTOPOHHUI  TpeyroibHHKU. HepaBeHCTBO
' TpPEYrojbHUKa
6.5 CpolicTBa ¥ TNpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku
' paBEHCTBA TPEYTOJIbLHUKOB
6.6 CpoiicTBa 1 NMPU3HAKU MapaJJIeIbHBIX NPsAMbIX. CyMMa yIiIOB TPEyTrOJIbHHKA.
' Bremnue yrisl TpeyrojibHUKa
[IpsiMoyronbHbIi  TpeyroibHUK. CBOWCTBO MeAMAaHbl MPSMOYTOJIBHOIO
6.7 TpEyrojbHUKa, MpoBeNEHHOM K runoreny3e. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. IIpsMOYTro/IbHBIN TPEYrOJbHUK C YTJIOM B
30°
HepaBenctBa B reomeTpuu: HEPAaBEHCTBO TPEYroJIbHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopeMa o OoiblieM yriie u Ooiblied CTOpoHe
TpeyrojapHuKa. lleprienuKysp 1 HaKJIOHHAs
6.9 I'eomerpnueckoe Mecto TOYek. buccekrpruca yrma W cepeaUHHBINA
' MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK
OkpyXHOCTb U Kpyr, XopJla M JuaMeTp, HX cBoiicTBa. B3aumuoe
6.10 pacroyioKeHne OKpPY>KHOCTH H Tmpsmon. KacatenpHas u cekymas K
OKPYXHOCTH
611 Oxpy>KHOCTb, BIUCaHHas B yroj. BmucaHHas W omnucaHHas OKpPY>KHOCTH

TPEYrOJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6 I'eomeTpus

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [TpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

63 Tpaneuus, paBHOOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyronabHas
' Tpaneuus

64 Meron yasoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpEYrojbHUKA U Tpaneuuu. LleHTp Mace TpeyroipHuKa

6.6 [Tonobue TpeyronbHUKOB, KoddduiueHt mnomodbus. [IpusHaku mnomgobus
' TpeyroibHUKOB. [IprMeHeHne mojo0us Py peleHNH MPAKTUIECKUX 3a/1a9

6.7 @opmynbl AN IUIOMIAAM  TPEYrojibHHUKA, NapajuieorpamMmma, pomba u
' Tpanenuu

6.8 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOLICHHE IUIOMIAJCH
' noJI00HBIX uUryp

6.9 Brruncnenue miomanei TpeyroabHMKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
. MPAKTUYECKHX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yIjia HpSAMOYTOJIBHOTO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXJIECTBO. [pUTOHOMETpUYECKHE
¢byskuuu yrios B 30°, 45° u 60°

612 BrnucaHHblE M LIEHTpalbHBIE YIJIBI, YIoJl MEXAy KacaTeJIbHOM U XOpAOH.
' VYTribl MeXAY XOpJlaMu U CEKYLTUMU

6.13 BrnimcanHble 1 OnMCaHHBIE YETBIPEXYTOIBHUKHI

6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTell. Kacanume oxpyxHOCTEN.

9 KJIACC

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSAM



Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, Taurerc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKAECTBO. POPMYJIBI IPUBEACHHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYcOB. PeuieHue
6.2 MPAaKTUYECKUX 33Ja4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o npou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKyLIUX, TeOpeMa O KBaJpare KacaTeJlIbHOU
Bekrop,  mmuHa  (MOZyJib)  BEKTOpA, COHAIIPABIICHHBIE  BEKTOPBHI,
6.5 MIPOTUBOINOJIOKHO HANpPABJICHHBIE BEKTOPbl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalluy HaJl BEKTOopamu. PasnokeHue BeKTopa 1o JAByM
HEKOJUIMHEApHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKajlipHOE NPOU3BEACHUE BEKTOPOB, PUMEHEHUE IS
' HaXO0XIECHUS JUIMH U YTJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATaX, IEPECEUCHNE OKPYKHOCTEN U MpsMBIX. MeTox KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIUUCICHHUE JUIUH JyT
' OKPY’KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
611 JIBUKeHUsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUU (uryp (3seMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalny HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIAMH:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE UCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHEe MHOKECTB
JUISL OITUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 IpyruX y4yeOHbIX NIPEIMETOB

YMeHue onepupoBaTh MOHSATUSMU: ONMpEeSieHue, aKkCuoMa, Teopema,
JI0OKA3aTelIbCTBO; YMEHUE paclo3HaBaTh WCTUHHBIE U  JIOKHBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH TPUMEPbl W KOHTPIPUMEPHI, CTPOHUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypaJlbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YKCIIA, TPEACTABISATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMylam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSIMHM, Pa3JIOKEHHE MHOTOUYJIEHA HA MHOXHUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMenue OoneprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE NPU PELIEHUHN 33134 U3 IPYTUX MpeaMETOB
U TMPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJISi M300pa)KeHHsl pelieHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, TpaduK QYHKIHH, HYITHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWsS, HAWOONbIIEE W HAUMCHbBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATHUSIMHU: npsiMast
MIPOIIOPIIMOHAIEHOCTD, JTUHECHHAS (PYHKIMsI, KBaJpaTHIHAs (DYHKIIUS,
oOpaTHasi TPOMOPLUUOHANBHOCTh, Mapaboia, TruIepoosia; yMEeHUe
CTpouTh Tpaduku PyHKINN, UCTIOTB30BaTh TPAdUKH JIJIS ONIPEIACTICHUS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, /ISl PEUICHHUS 3a]la4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB W PEATbHOW JKU3HU; YMCHHE BBIPAKATH

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUYNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYEcCKass  IMPOTPEecCUr;  YMEHHUe
UCIOJb30BaTh CBOMCTBA MOCJENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa MpU pelIeHUH 3ajad, B TOM 4YMCIEe 3aJad U3 JAPYTux

y‘{e6HBIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTts 3ada4d pa3HbIX THUIIOB (B TOM YHCJIC Ha IPOLCHTHI,
JO0JIM MW YacCTHu, ABUKCHUC, pa60Ty, HCHY TOBAapOB H CTOUMOCTDH
IIOKYIIOK M YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTu YHpaBJCHUA JUYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA MW CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUN TPEYTOJIbHUKH, HPSIMOYTOJIbHBIA TPEYroJbHUK,

MEauaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjiesorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, Tpalelus;
OKPY’KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aJauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IAPALUIEIbHOCTh M NEPIEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MeXAYy MNpSAMbIMHU, MEPIECHIUKYJSAP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM W NPSMOH; yMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJIa TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMylbl NepuMeTpa U IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
[IPSAMOYTOJIBHOIO TapaUICNICIIUIIEla; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl ¥ UX KOMOMHAIIWH,
[IPOCTPAHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHne  omepupoBarb  MOHATHSAMHU:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpPJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO, CKATSPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pElIeHUs 3aJady, B TOM UHCIE M3 JPYrHuX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPeoOpa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaTb W3MEHYMBBIE BEIMYMHBI B

OKpY KaroIleM Mupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBII
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXO.)
CIIy4aiflHOTO OIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B OMBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIB30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBICHWUH, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM B OKpYXalOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, MPUBOJIUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HWCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOJIUTH
MIpUMEPhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 Yucna u BBIYUCIICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel

- OOBIKHOBEHHBIE W JIECATHYHBIE  JPOOHM,  MPOLEHTHI, OECKOHEUHBIC
' MIEPUOINICCKHE POOH

13 Panmonaneubie  uucna. ApudMeThueckre ONepalvu ¢  palrdoOHATbHBIMU
. YUCIaMHU

14 HelictButenpHble uncia. ApuMeTHUYECKHE OINepanud ¢ JACUCTBUTEIHHBIMU
. YUCITaMH

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OLIEHKa
' pe3yJibTaTa BBIYMCIICHU
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ uenbiM mokasareneM. CTeNeHb C palMOHAJIbHBIM I10Ka3aTeseM.
. CgoiicTBa cTeneHn

2.3 MHorousIeHBI

24 Anrebpanueckas 1poob

) s ApudpmeTnueckuii  KOpeHb  HAaTypajJbHOM  CTENEHH. HevictBust ¢
' apuQMeTHUECKUMHU KOPHSIMH HaTypajIbHOU CTETICHH
3 VYpaBHeHUs U HEpaBEHCTBA

. Lenple m npoOHO-parioHanbHBIe ypaBHEHUs. CHCTEMBI U COBOKYIMHOCTHU
' YpaBHEHUH

35 Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEJOBATEILHOCTEN

4.2 Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX




IIPOLICHTOB

5 DyHKINH
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ynknuu. OoOmacte
OIpeieNIeHusl U MHOKeCTBO 3HaueHuil pyHkiuu. Hynu gynkuun. IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHHUMYMBI (pyHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IIPOMEKYTKE
6 Koopaunatel Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>XKHOCTb U KpYyT
7.5 H3mepeHne reoMeTpuueCKuX BEIUYUH
7.6 BexrTopsl Ha I0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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