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HHOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi kKaKk OJWH W3 OCHOBHBIX PAa3/CIIOB IIKOJHHOW MAaTEMAaTHUKH,
MMEIOIINUN CBOEH I1eNIbI0 00€CTIeUnTh U3YYCHHE CBOMCTB M pa3sMepoB (uryp, ux
OTHOUIEHUWH M B3aUMHOE pAaCIOJIOKEHHE, OMNMUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeNbHYI0 JUHHIO. [I[eHHOCTh M3ydYeHHsi TeOMETpPHH Ha YPOBHE OCHOBHOTO
o0miero 0opazoBaHus 3aKIOYACTCS B TOM, YTO OOyYaIOIIUICS YUYUTCS MPOBOIUTH
JIOKA3aTeNbHbIE PACCYKJICHUS, CTPOUTH JIOTUUECKHE YMO3aKIIOUCHHUS, T0KA3bIBaTh
WUCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPHPUMEPHI K JOXKHBIM, MPOBOAUTH
pacCy X IeHHs «OT TPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii 1enpi0 u3ydeHUsT TEOMETPUU SBISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEUICHUU KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3a]ad,
BCTpEUAIONINXCA B pealbHOH km3HH. OOydarommiics AODKEH HAyYUThCS
OTIPEICTUTh TEOMETPUUECKYI0 (UTYpY, ONMHCATh CIOBAMHU JAHHBIM YepTEX WIH
PUCYHOK, HANTH TUIOMIAh 3€MEJIbHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabelis Wiu TpeOyeMmble pa3Mephl rapaxa s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BBHIYMCIWTEIbHAS JIMHUS B U3YYCHUH TCOMETPHH.
[Ipu pemennu 3aad MPaKTHUECKOTO XapakTepa OOyYaromMiiCs YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETM  PEAIbHBIX KU3HEHHBIX CHUTYallMid, TMPOBOJHTH
BBIUMCIICHUS U OIICHUBATH aJI€KBATHOCTD MOJIYYEHHOTO pe3yJIbTaTa.

KpaiiHe BakHO MOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMH YYCOHBIMH
peIMEeTaMH, MOTUBUPOBATh MCTOIB30BATh OMPEICICHUS TEOMETPUICCKUX (PUTyp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHMA B (PU3UKE H
TEXHUKE. OTH CBA3M Haubosiee spKO BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpuueckue cooTHowEeHUs», «Meton koopauHat» U  «Teopema
[Tudaropar.

VYuebHbii Kypc «l'eoMeTpus» BKIOYACT CIICIYIOIINE OCHOBHBIC Pa3fciibl
conepxkanusi: «['eomerpuueckue ¢urypel U UX CBOMCTBa», «M3mepenue
TE€OMETPUYECKUX  BEIHUUH», «JleKapTOBbI ~KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTope», «JIBrmkenus miockoctuy, «IIpeoOpazoBanus mogo0ous».

Ha u3yuenue yue6HOTro Kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce —
68 yacoB (2 yaca B HeJIeN0), B 8 kiacce — 68 yacoB (2 yaca B HeJIel0), B 9 kiacce —
68 yacoB (2 yaca B HE/ICIIO).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Hauanenbie noustus reomerpun. Touka, psiMasi, OTpE30K, JIyd. YToJI. Buasl
yrioB. BeprukambHble U CMexHbIE yIUIBl. buccektpuca yrma. Jlomanas,
MHOI'OyroJibHUK. [IapainenbHOCTh U EPIIEHIUKYIISIPHOCTD NPSMBIX.

CummMmetrpuuHble purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuH. [IpumMepsl
CUMMETPHH B OKPYIKAOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBID LHUPKYJIS WU JIMHEWKH. TpeyrojabHUK.
Bricora, Mennana, OMcceKTpuca, UX CBOMCTBA.

PaBHOOepeHHBII W PaBHOCTOPOHHUM  TpeyroiabHuku. HepaBeHCTBO
TPEYTOJbHUKA.

CpoiicTBa M MNpU3HAKK PABHOOEIPEHHOrO TpeyrojpHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKY MapaJUICNIbHBIX IPsMbIX. CyMMa yIVIOB TPEyTOJIbHHUKA.
BaenrHue yriel TpeyroybHUKA.

[IpssmoyrosibHbI  TpeyroiabHUK. CBOWCTBO MEIHMAaHbl MPSAMOYTOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHOM K TUIIOTEHY3€. [[pu3Haky paBeHCTBA IPSIMOYTOIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEyTroabHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reoMEeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OOoJIbIIEM yriie M OOJbIIeH CTOpOHE TPEeyroJbHUKA.
IleprieHIUKYIISIp U HAKIIOHHAS.

I'eomeTpuueckoe MecTO TO4YeK. buccekrpuca yriia W CEpeIUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUEK.

OKpy>XHOCTb M KpyI, XOpJa M JuaMeTp, HUX CBoOMcTBa. BzammHoe
PacCIIOIOKEHUE OKPYKHOCTH U npsiMoy. KacarenbHas M cexylias K OKPY>KHOCTH.
Oxkpy>XHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W ONHMCAHHAs OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YetpipéxyronpHuku. Ilapamienorpamm, ero npu3Haku U cBocTBa. YacTHele
cillydau MapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), MX NPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKass Tpamenusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpsiMmoyroJibHasI Tpanenus.

Meron ynsBoenus menuansl. LlenTpansHas cummerpus. Teopema daneca u
TEOpeMa O IPOMOPLMOHATIBHBIX OTPE3KAX.

Cpennue JIMHAK TPEYTOJIbHUKA U Tpaneuuy. L{eHTp Macc TpeyrojapHuKa.

[Togobue TpeyroabHUKOB, Koddduiment mnoaodus. I[lpusnaku mnomoOus
TpeyroJibHUKOB. [IpuMeHenne noqo0ust mpu peleHny NpakTUYeCKUX 3a/1ay.



CpoticTBa Tmomaneit reomerpuueckux ¢uryp. Dopmynbl s TUIOMIAAA
TpPEYroJIbHUKA, MapajienorpaMma, pomoa u Tpaneuuu. OTHOILIEHUE TIomaaei
no00HBIX GUTyYp.

Brruncnenve miomaaed TpeyroaibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenuu
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOrO yTJIa MPSAMOYTOJIbHOIO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpHUroHOMETpUYecKne (yHKIINH
yriioB B 30, 45 u 60°.

Brnincannble U HEHTPAJIBHBIE YTJIbI, YTOJI MEXIY KacaTeIbHOW U XOPAOU. YTIIbI
MEXIY XOpAaMH M CEKylMMH. BOucaHHbBIE M ONHCAHHBIC YETBIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxenue AByX OKpyxHocTeil. Kacanme okpyxHocteir. OO6miue
KacaTeNbHbIE K JBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaHreic yriaoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOpMYIIbI IPUBEACHUSI.

Pemienrie TpeyroibHUKOB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. PelieHue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmoaodusi. [logobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mnpou3BeneHUH OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOpPEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, mnmHa  (MOIyJib)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
IPOTHUBOIIOJIOKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMyd HajJ BEKTOpaMu. PasjiokeHWe BEKTOpa IO JBYM
HEKoJTMHeapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalasipHOE€ MpPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTU. Y pPaBHEHUS NIPSIMOM U OKPY>KHOCTH B
KOOpJAMHATaX, MepeceyeHrue OKPYKHOCTeM U MpsAMBIX. METOoJ KOOpJWHAT U €ro
MIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. [JTMHA OKPYKHOCTH. ['patycHas u paaraHHas
Mepa yrila, BBIYMCIEHUE [JJIMH Oyr OKpyxHocted. [lmomaas kpyra, cekropa,
CErMeHTa.

JIBM>KEHUS! TUIOCKOCTM M BHYTPEHHHE CUMMETPUU (QuUryp (dJIeMEeHTapHbIC
npeactaienus). [lapannensHeiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS MpOrpaMMbl Y4yeOHOro Kypca
«I"eomeTpusd XapaKTEpU3yOTCH:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), FOTOBHOCTBIO K 00CYKICHHUIO 3STUYECKUX MPOOIIEM, CBI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JIOCTMIKEHUN HayKH, OCO3HAHUEM Ba)XKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeATENBHOCTH;



6) ¢usmyeckoe BocnuTtanue, (GopMHupoBaHHEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYyroro 4eIOBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAlMEN HA MPUMEHECHUE MATEMaTUYECKUX 3HAHUU JIJTSI pEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
UX BO3MOXXHBIX MOCJIEICTBUH VISl OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aTIHLHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) apanTanus K M3MEHSIOINUMCS YCJIOBHSM COUMAJBHOW M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTUX JoAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM 4YHCIE
dbopMyIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEeMbIe pelIeHus U JCHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS

Bba3oBblie 1oruyeckue aeiicTBUA:

e BBUIBIATh U XapaKTEPH30BaTh CYIIECTBEHHbIC NMPU3HAKK MATEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUWH MEXAy HOHATUAMH, (HOPMYIHPOBATH
ONpENENCHUs]  NOHATHM, YCTAaHABIMBAaTh  CYLICCTBEHHBIM  NpPU3HAK
KJlaccu(UKauy, OCHOBaHUS i OOOOILIEHHS W CpPaBHEHUS, KPUTEPUU
IPOBOJMMOTI0 aHAJIMN3A;

e BOCIpUHUMATh, (OPMYJIHPOBATH U  NPEeOOpPa3OBBIBATh  CYXKICHMS:
YTBEpAUTENbHbIE W OTpPULATENIbHbIE, €IWHUYHbIEC, YacTHblE U 0O1Iue,
YCIIOBHBIE;



BBISIBIISITH ~ MaTeMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTUBOpeYrsi B (akTaxX, JaHHBIX, HAONIOJEHUSIX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUHN JUTS BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HCIIONB30BAHWEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3buparh JT0Ka3aTeIhbCTBA MAaTEMATHUYECKUX YTBEPXKIACHHM (TIPSIMBIC U OT
MPOTHUBHOTO), TPOBOIUTH CAMOCTOSTEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (HaKTOB, BBICTpAaWBaTh apPTYMEHTAIUIO, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBHIOMpaTh CIIOCOO pelieHus ydeOHOW 3adauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUSA, BBHIOMPATh HaWOoOJIee TOIXOMANUH C y4ETOM
CaMOCTOSATEIHLHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUA,
bopMyIMpoBaTh BOIPOCH, (PUKCUPYIOLUIUME MPOTUBOpEUHe, Npodiemy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE€ M JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIIUIO, MHEHHE;

OPOBOJUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY TIUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOATENHHO (POpMYyIHUPOBATH 00OOIIEHNS U BBIBOJBI M0 pe3yjbTaTaM
POBENEHHOTO HAOJIOICHUsI, HUCCIIEIOBAHUS, OIIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIIIBUIaTh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JIJIsl PELICHUS 3a1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETHPOBATH
MH(POPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEACTABICHUS;

BbIOMpaTh (opMy TMpeAcTaBiIeHUs HHQOpMAUMU U WUIIOCTPUPOBATH
pelraeMble 3aJayd CXeMamH, JuarpaMMaMH, HWHOW Tpadukoll U HX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTb HMH(OpPMALMM [0 KPUTEPHUSIM, MPEAJIOKEHHBIM
y4HUTENIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHuUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPHUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBUHU C YCIOBUSIMH H
HEJISIMU 00I1IeHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3pEHHUS B



YCTHBIX W TIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy peUIeHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B XOJIe 0OCYKJICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOM TEMBI,
poOJIeMBI, pENIaeMoOn 3a/aud, BHICKA3bIBaTh UCH, HAIICIICHHBIE HA TTOWCK
pemIeHus1, CONOCTABIISATh CBOU CYXKIACHHUS C CYKICHUSIMU IPYTUX YIACTHHUKOB
nuanora, oOHapy»XuBaTh pa3jiu4ve U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme hopMyIHpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MIPEICTABIIATh PE3YIbTaThl PEIICHMS 3aa91, YKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CAMOCTOSITEIHHO BHIOUPATH (POPMAT BBICTYIUICHUS C YIETOM 3a/1a4
MPE3EHTAIlMU U 0OCOOEHHOCTEN ayIUTOpUH;

MOHMMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIAUBUIY AJTbHON
paboThI MPHU pPEIICHNH YICOHBIX MAaTEMAaTHUECKUX 3a/1a4;

NPUHUMATh 1[€1h COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM palOThl, pachpeaeniarb BUIbl padOT, JOroBapHBAaThCH,
00CYXKJIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMHoBBIX ¢dopmax padboTel (00CyX)aeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YAaCTh PAOOTHI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU WICHAMH KOMaH/Ibl, OLICHUBATh
KauyeCTBO CBOErO0 BKJaJa B OOMMA TPOAYKT TIO  KPHUTEPHUSM,
chOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJISITh IUIAH, AJITOPUTM PEUICHUS 3aJaud (WIH €ro
9acTh), BBIOMPATh CIIOCOO PEMICHHS ¢ YYETOM HMEIOIIUXCS PECypCcoB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEHICHUI ¢ Y4ETOM HOBOM MH(GOpPMALIHIH.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibrara
pellIeHus MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEIICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIESITEILHOCTH MOCTABJICHHON 1IEJIA U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKECHHS IIETH,
HaXOJIUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI



K xoHuy oOyuenuss B 7 kJjacce OOydYarolMiCS TMOJYYUT CIIEIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETPHUYECKHE (UTYpBI, ONPEACNsITh UX
B3aMMHOE PAacCMOJIOKEHHE, H300pakaTh TeoMeTpudeckue (GUTryphbl, BBITIOJIHATH
YEPTEKU IO YCIOBUIO 3a71a4i. VI3MepsTh JIMHEWHbIE U YTIIOBBIE BEJIMYMHBI. Pemarh
3a71a4M Ha BBIYKMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH TPEIMETOB B
peabHON JKM3HU, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3smepbl 3THX
O0OBEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeKHU K FTEOMETPUUYECKUM 3a]]a4aM.

Ilonp30BaThCsd MNpPHU3HAKAMM PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIHLHUKOB MTPHU PELICHUU 3a/1a4.

[IpoBOUTE JTOTHYECKUE PACCYXICHHUS C UCIOJIB30BAHUEM T€OMETPUUECKHUX
TEOpEM.

ITonp30BaThCsd MNMpPU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOVMCTBOM MEJIMaHBbI, IPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA,
B PEIICHUU F€OMETPUUECKUX 3a]1a4.

OnpenensaTs MapawieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh MNPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOW 10 TOYEK APYTOU MPSMOM.

Pemiats 3a71aumn Ha KJiieTyaTol Oymare.

[TpoBOIUTE BRIUMCIICHUS U HAXOIUTH YUCIIOBBIC i OYKBEHHBIC 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3aJa4ax C UCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NPH TEPECEUECHUU JBYX
MapajlIeIbHBIX MPAMBIX CEKYIIEH. Pelath mpakTUYeCcKue 3aauu Ha HaXOXKJICHUE
YIJIOB.

Brnagere mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACIISITh
OMCCEKTPUCY yIJla U CepeUHHBIN MEePIEHIUKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

@opMynUpOBaTh OMPEAECICHUS OKPYXKHOCTH W KpPyra, XOpAbl W JIHAMETpa
OKPYHOCTH, IIOJIb30BaThCSl KX CBOMCTBAMU. Y METh IIPUMEHSTh 3TU CBOWCTBA IIPU
peLIeHuH 3a1a4.

Brnagere MOHSATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHtp. [lomb3oBaThes (pakTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAKOTCSI B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYT'OJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnagets nonsATHEM KacaTeNbHOM K OKPY)KHOCTH, IIOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaTHCS MPOCTENIIMMH T€OMETPUUYECKUMU HEPABEHCTBAMH, ITIOHUMATh
UX NPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MTOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xonmy oOyuenus B 8 Kkiacce OOyYarOMIMICS TOMYYHUT CIEAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI  UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IPH PELIEHUH F'€OMETPUUECKUX 3a]a4.

[IpumMeHATh CBOMCTBAa TOYKHM IEPECEUECHMs] MEIMaH TPEyroJbHUKa (LEHTpa
Macc) B PELICHUH 3a/1a4.

BnaneTs nonsitueM cpeHel TMHUU TPEYTOIbHUKA U TPAMELIMH, TPUMEHSTh UX
CBOMCTBA IIPU PEIIEHUH TeOMETpUIECKUX 3ana4. [lons3oBarscs Teopemon Paneca n
TEOPEMOW O MPONOPILUOHAIBHBIX OTpPE3Kax, MPUMEHATh HUX [UIsl pEUICHUsS
IIPAKTUYECKUX 3a]a4.

[IpumeHsATh NpU3HAKK MOA00US TPEYTOJILHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonp3oBaTecst Teopemoit [ludaropa npns pemieHUsT TEOMETPUYECKUX H
IIPaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTHYECKHX 3aa4aXx,
CaMOCTOATENBHO JIENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLINE JUTUHBI.

Brnagete DOHATHSMU CHUHYCa, KOCHHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHUKA. [10a630BaThCsl STUMU MOHATHUSIMH JUISI PELLICHHUS
IIPAKTUYECKUX 3a]a4.

Boruucnsrs (pa3nuyuHbIMU CIIOCOOAMM) TUIONIAAb TPEYroJbHUKA W MUIOIIAAN
MHOTOYTOJBHBIX  (Quryp (monb3ysich, TI€ HEOOXOOUMO, KAJIbKYJIATOPOM).
[IpuMeHATH MOlyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Biagete NOHATHAMU BIMCAaHHOTO M LEHTPAJIBHOIO yIja, HCIOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX yriaX, yriaxX MeXay XOopJaMu (CEeKyIIMMH) U yIiie MEXIY
KacaTeIbHOM M XOPAOU NPH PEIICHNH F'€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONHMCAHHOIO YETHIPEXYTOJbHUKA, IMPUMEHSITh CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIBHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHsATh MOJIyYeHHbIE 3HAHMS HA MPAKTHKE — CTPOUTHh MAaTEMATHUYECKHE
MOJIEJU JIJIS 33/1a4 peajbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOLIUE BHIYUCIICHHUS C
OPUMEHEHHEM TMOoJ00Ms U TPUTOHOMETPUH (MONB3YysCh, TAe HEOOXOAUMO,
KQJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromMiicsi TMONYYUT CIIEIYIOIINE
MPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX VYIJOB, HAXOAUTh C HX
NOMOIIBIO PA3IMYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA («pELIeHUE



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) THHBI
Y YIJIBI 17151 HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs (popMysiaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM Il HAXO0XJIEHHUS COOTHOIICHHH MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJIsi HAXOKJECHUS pa3iINuHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYrOoJbHUKOBY), MPUMEHATH HUX MpH
pELICHUH T€OMETPUYECKHX 3a/1ay.

Bnanets nonsTusMU IpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBarbes cBOMCTBaAMHU MOAOOUS MPOU3BOJIBHBIX (UTYD,
YMETh BBIYUCIATH JJIMHBI U HAXOJUTh YIIbl Yy MOAOOHBIX ¢uryp. llpumensTs
CBOMCTBAa MOAOOMS B MPAKTUYECKHX 3ajadyaX. YMETb MPUBOJUTH MPUMEPHI
MO0OHBIX (PUTYP B OKPYIKAIOIIEM MHPE.

[Tonp30BaThCs TEOpEMaMu O IPOU3BEIEHUU OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOpPAMH, MOHUMATh HX T'€OMETPUYECKUA U (PU3NYECKHI
CMBICJ, TMPUMEHATh HMX B PEIICHUH T'€OMETPUUYECKUX M (U3NYECKUX 3a/ad.
[TpuMeHATh CKaNsipHOE MPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKIEHUS JJIUH U YIJIOB.

[Tonb30BaTHCS METOIOM KOOPAUHAT Ha MJIOCKOCTH, IPUMEHSTh €0 B pEUICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Bnagerp MOHATHSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI AYTH OKPYKHOCTH W PaJMaHHON Mepbl yria, yMETb BBIYUCIATH IUIOIIAb
Kpyra u ero yacteil. [[puMeHsITh MoJy4eHHbIE YMEHHSI B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUH (UTYp, HPUMEHSTh JBHKECHHUS
IUIOCKOCTH B NMPOCTEMIINX CITyYasix.

[TpuMeHATh MOJyYEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEeMAaTUYECKUE
MOJIEJIU JIJIS 33/1a4 peajbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOLIUE BHIYUCIICHHUS C
IPUMEHEHUEM TIOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YysACh, THE
HEO0OXO0IUMO, KAIBKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabnbie | IlpakTuyeckue (mucpp )
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchl
[IpocTeiime reomeTprudeckue GUrypsl u
1 1/1)1: ceorictBa. M3me epHI/Ie FGOMi I/I}‘III;CKI/IX 14 bubmmorexa [TOK
) P p https://m.edsoo.ru/7f415¢e2e
BEJINYUH
bu6mmoreka [JOK
2 TpeyronbHuku 22 I https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble npsMble, CymMMa YTJIOB 14 1 bubnmorexa [IOK
TpeyrojabHUKa https://m.edsoo.ru/7f415¢2e
4 OxpyxHOCTb U KpyT. ['eomeTpruueckue 14 1 bubnuorexa [JOK
IMOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubnuorexa [JOK
5 [ToBTOpEeHME, 0000IIICHNE 3HAHUMA 4 1 hitps://m.cdsoo.ru/ 741 5e2e
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME



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

8 KUIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposBbie
Ne ni/m P Kontpoabnubie | IlpakTuyeckn (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI e padoThbl
pecypchbl
" bu6nmoreka [JOK
1 HeTBIpExyronbHUKY 12 1 https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
2 MIPOMOPIHMOHANILHBIX OTPE3KaX, MOJ00HBIE 15 1 bubmmorexa [TOK
poriopt p » TIOX https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomanes. Haxoxaenue miomaaei
3 Tpe FO;ILHHKOB u i[/[Horo ro;jHHLIX ¢ur 14 1 Bubnmorexa [IOK
pey y M https://m.edsoo.ru/7f417e18
[Tnomanu nonoOHBIX GuUryp
4 Teopema [Iudaropa u nayana 10 | bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIuBl B OKpY)KHOCTH. Brincanusle u
5 ONMCAHHBIEC YETHIPEXYTOJIbHUKU. 13 1 bubnnorexa [JOK
Kacarenbnble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bu6mmorexa [{OK
I 7 4 1
6 OBTOpeHUE, 0000MERNE SHamHii https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0



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

9 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoasnbie | IlpakTuyeckue (1ucpp )
NporpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
| Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubmuorexa [JOK
CUHYCOB. Perienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2¢c
) [Ipeo6pa3zoBanue nonodbus. Merpuyeckue 10 | bubnuorexa [JOK
COOTHOIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmnoreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAUHATHI Ha INIOCKOCTH 9 1 bubmorera [IOK
p P https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOIBHUKH. JjTHA
5 OKPY>KHOCTH U TUIOIIA/Ib KpyTa 8 brbmorexa OK
Py B Hv pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenue miomaaei
bu6mmoreka [IOK
6 JBHOKCHHS ILTOCKOCTH 6 https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 0600IICHNE, 7 ) bu6mmoreka [{OK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI'PAMME



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

IHOYPOYHOE IIJTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Kontpoabublie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbl padoThI
pecypcbl
1 [Ipocreiiine reomeTpuyeckue 1 bubmunoreka IIOK
00BEKTHI https://m.edso0.ru/8866b724
2 MHOroyrojapHuUK, TJoMaHas 1 bubmmorexa TIOK
y ’ https://m.eds00.1ru/8866ch6a
3 CMexHbIE U BEPTUKAIBHBIE YTJIbI 1 bubmorexa HOK
p y https://m.edso0o.ru/8866c5c0
4 CMexHbIE U BEePTUKAIBHBIC YTJIbI 1 bubmmorexa [TOK
P Y https://m.edsoo.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexXHbIE U BEPTUKAJIBHBIE YIJIbI 1
7 CMexHbIE U BEpTUKAJIbHBIC YIJIbI 1
8 CMexHbIE U BEePTUKAIBHBIC YTIIbI 1
N3mepeHue JIMHEWHBIX U YIJIOBBIX
9 BEJINYUH, BBIYUCIICHUE OTPE3KOB U 1
YTJIOB
N3mepeHue JIMHEWHBIX U YIVIOBBIX
10 BEJIMYMH, BBIYUCIIEHUE OTPEZKOB U 1 bubmmorexa [TOK
’ p https://m.edsoo.ru/8866¢c3ea
YIJIOB
11 N3mepenne JIMHENHBIX U YTIIOBBIX 1
BEJIMYNH, BBIYMCIEHUE OTPE3KOB U



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

yTJIOB

12

N3mepenue JIMHEWHBIX U YIJIOBBIX
BEJINYUH, BBIYACIICHNE OTPE3KOB U
YTJIOB

13

[epumerp u miomangs Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB

14

[lepumerp u miomangs Guryp,
COCTaBJICHHBIX U3
IPSIMOYT OJIbHUKOB

15

ITonsatue o PaBHLBIX
TPEYTroJIbHUKAX U MICPBUYHBIC
NPpEACTABJIICHUSA O PABHBIX

¢burypax

but6mmoreka [JOK
https://m.eds00.ru/8866ce80

16

Tpu npusHaka paBeHCTBa
TPEYTroJIbHUKOB

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

17

Tpu npu3Haka paBeHCTBa
TPEYTOJIBHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3Haka paBeHCTBa
TPEYTOJIBHUKOB

bu6nuoreka [JOK
https://m.edsoo.ru/8866¢e01e

19

Tpu npu3Haka paBeHCTBa
TPEYTOJIBHUKOB

20

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

21

Tpu npu3Haka paBeHCTBA
TPEYroJIbHUKOB

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

22

[Ipu3naku paBeHcTBA
MIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB



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

[Ipu3Haku paBeHCTBA

23
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBoICTBO MeUaHbI
24 MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA brbamorexa HOK
p y . They ’ https://m.edsoo.ru/8866e9ec
MIPOBEIEHHON K TUIIOTEHY3€
CBoICTBO MeaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€
2% PaBHOOe1peHHbIE U bubnuoreka [IOK
PaBHOCTOPOHHUE TPEYTOIbHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipusnaku u cBOMCTBA bubnuotexa [JOK
paBHOOEIPEHHOTO TPEYTOIbHUKA https://m.edsoo.ru/8866d880
)8 [IpusHaku u cBOICTBA bubnuorexa [JOK
PaBHOOEAPEHHOTO TPEYTOIHHUKA https://m.edso00.ru/8866d880
29 [Ipu3naku u cBoiicTBa bubmmorexa [IOK
PpaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomerpun
31 HepasenctBa B reometrpun bubmmorexa LIOK
P p https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomerpuu
33 HepagenctBa B reomerpun
14 [IpssMOyTONBHBINA TPEYTONBHUK C bubnuorexa [JOK
yriiom B 30° https://m.edsoo0.ru/8866eb22
35 [IpssMOYTONBHBINA TPEYTOJIBHUK C
yriom B 30°
36 Konrponsnas padora no Teme bu6nuoreka [IOK

"TpeyroabHuku"

https://m.edsoo.ru/8866ecbc



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866e9ec

37

[TapatenbHbIE IPSIMBIC, UX
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/8866ef64

38

[Iareiit noctynat EBkinuaa

39

Haxpecr nexamue,
COOTBETCTBEHHEBIC U
OJHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIE TIPU TIEPECCUCHUH
MapajieIbHbIX NPSIMBIX CEKyLIEH

bubmmoreka [JOK
https://m.edso0.ru/88661086

40

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NPH MTEPECEUCHUN
[apajuIeNIbHBIX IPSAMBIX CEKYLIEeH

41

Hakpect nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTIIbI,
00pa3oBaHHbIE NIPH MIEPECEUCHUN
MapajuIeNIbHBIX IPAMBIX CEKyLIEeH

42

HaerCT JCXKamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTJIbI,
O6pa3OBaHHBIC IIpU NEpeCCUCHUN
napaJiICJIbHBIX IMPAMBIX ceKymeIZ

43

HaerCT JCXKaue,
COOTBCTCTBCHHBIC
OIHOCTOPOHHUC YTJIbI,
O6pa3OBaHHBIe IIpU NEpeCCUCHUN
HnapaJluICJIbHBIX ITPAMBIX ceKymeﬁ

but6mmoreka [JOK
https://m.eds00.ru/886613b0



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866ef64

[Ipu3Hak napamieabHOCTH
MPSIMBIX Y€pe3 paBEHCTBO

44
paccTosIHUM OT TOYEK OJHOMN
MPSAMOM 10 BTOPOH MPSMOI
[Ipu3Hak napayenbHOCTH
45 MPSIMBIX Y€pe3 PaBEHCTBO
paccTOsIHUM OT TOYEK OJAHOM
MPSAMOM 10 BTOPOH MPSAMON
46 CyMmma yTJI0B TpEyrojibHUKa bubmorexa HOK
Y y pey https://m.eds00.ru/88661630
47 CyMmma yTii0B TpeyrojibHUKa bubmmorexa [TOK
y y pey https://m.edso00.1u/886618ba
48 Bueninue yrisl TpeyrojibHUKA bubmorexa [TOK
y pey https://m.edsoo.ru/8866fas5e
49 Bneminue yribl TpeyroibHUKa
Kontponbnas paboTa mo teme
50 "[TapannenbHble IpsIMBIE, CyMMa brbmmorexa [OK
P p W Y https://m.edsoo.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
5] OKpY’KHOCTb, XOP/IbI U TUAMETP, bubmmorexa [IOK
WX CBOMCTBA https://m.eds00.ru/88670800
52 KacarenbHast K OKpy>KHOCTH bubmorexa LHOK
Py https://m.edsoo.ru/88670e9a
53 OKpy»XHOCTb, BIIHCAHHAS B yTOJ
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJI
55 [Tonsitue o I'MT, npumeHeHue B bubaunoreka IIOK
3a7a4ax https://m.edsoo0.ru/8867013¢
56 [Tonstue o 'MT, npumenenue B bubnuorexa [JOK

3aJadax

https://m.eds00.ru/88670508



https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba

buccekTpuca u cepeIuHHbBIN

57 MEePIEeHANKYJIISAP KaK
reoMeTpUUYECKHUe MeCTa TOUEK
53 OKpy»XHOCTb, OITUCAHHASI OKOJIO bubmmoreka [JOK
TPEyroJIbHUKA https://m.edsoo.ru/88670a62
59 OKpy»KHOCTb, OITUCAHHASI OKOJIO
TPEYroJIbHUKA
60 OKpy»XHOCTb, BIMICAaHHAs B bubnnorexa [JOK
TPEYTrOAbHUK https://m.edsoo.ru/8867103¢
61 OKpy>KHOCTb, BIIUCAHHAS B
TPEYTrOJIbHUK
2 [Ipocreiine 3axaun Ha bubnuorexa [JOK
IIOCTPOEHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3anaun Ha bub6mmorexa [IOK
IIOCTPOECHUE https://m.eds00.ru/886712d2
Konrponsnas padora no Teme
64 "OKpY>KHOCTb U KPYT bubmmorexa [IOK
24 20 . https://m.eds00.ru/88671462
I'eomeTprueckue nocTpoeHUs
[ToBTOopenue u 06001IEHNE
65 3HAaHUW OCHOBHBIX IMOHATHH U bubmmorexa [TOK
https://m.edso00.ru/886715b6
METOZOB Kypca 7 Kiacca
bubmuoreka [JOK
66 HroroBas KoHTpoNbHAs paboTa
p p https://m.edsoo.ru/886716ec
IToBTOopenue u 06001IEHNE
67 3HAaHUW OCHOBHBIX IOHATHI U
METOZOB Kypca 7 Kiacca
63 [ToBTOpenue u 060061IIeHNE bu6nuoreka [JOK

3HAaHWII OCHOBHEIX ITOHATUU U

https://m.edsoo.ru/886719bc



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/8867103e

METOJIOB Kypca 7 Kjiacca

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME
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8 KUIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Kontpoasbnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpasoBaTejibHbIE
padoThI padoThbI
pecypcsbl
| [TapannenorpamMm, ero Npu3HaKku 1 | bubnuorexa [JOK
CBOMCTBA https://m.edso0o.ru/88671af2
5 [Tapamtenorpamm, ero Nnpu3Haku U | bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamnenorpamM, ero mpu3HaKku 1 1 bubnmnoreka [JOK
CBOMCTBA https://m.edsoo0.ru/88671cal
YacTHble ciiydan
4 napajuieIorpaMmmMoB 1 bubnmnorexa [JOK
(IpsiIMOYTOJIBHUK, pOMO, KBaJIpar), https://m.edsoo.ru/88671dea
YX IPU3HAKHU U CBOMCTBA
YacTHble cnydan
5 rapajuieJIorpaMMOB 1 bubnmoreka [IOK
(IpsSAMOYTONTLHUK, POMO, KBaJIpaT), https://m.edsoo0.ru/88671{20
UX IPU3HAKHU U CBOMCTBA
YacTHble cydan
6 napajuieorpaMmmoB 1 bubnunoreka [IOK
(IpsAIMOYTOJILHUK, pOMO, KBaJIpar), https://m.eds00.ru/8867209¢
UX MPU3HAKU U CBOMCTBA
bu6nuoreka [JOK
7 T 1
paretit https://m.edso00.ru/88672358



https://m.edsoo.ru/88672358
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671dea

2 PaBHOOOKas U IPSIMOYTOJIbHAS bubnuorexa [JOK
Tparnenuu https://m.edsoo.ru/8867252¢

9 PaBHOOOKas U IPSIMOYTOJIbHAS bu6mmorexa [IOK
Tpaneunu https://m.edso0o.ru/88672858

bu6mmoreka [IOK

1 M

0 CTOML YABOCHHA MEIHATbL https://m.eds0o.ru/88672b14

11 LlenTpanbHas CHMMETPUS bubmorexa HOK
R p https://m.edso0.ru/88672b14

12 KonTponbhas pabota no teme bubnunorexa [JOK
"YeTbIpEXYroJbHUKN " https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bu6mmorexa [IOK
IIPOIOPIIMOHANIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a

14 CpenHsg TuHus TPEYTOJIbHHUKA buGnnorexa LIOK
pedl pey https://m.edsoo.ru/88672¢e0c

15 CpenHsg TUHUS TPEYTOJIbHUKA Bubmorexa LIOK
pea pey hitps://m.edso0.ru/88672138

16 Tpanenus, e€ cpeqHsss TUHAS bubnmorexa [TOK
palleIin, e¢ Cpeit hitps://m.eds00.ru/88672358

17 Tpanemnms, e€ cpeagHas TUHUSA bubnnorexa LIOK
parienu, peAL https://m.edso00.ru/88673064

18 IIpomopuuoHanbHbIe OTPE3KU bubnmorexa [IOK
p pH p https://m.eds00.ru/88673794

19 IIpomopuuonanbHbBIE OTPE3IKH bubnmorexa LIOK
P pH P https://m.edsoo.ru/88673794

20 LlenTp Macc B TPEyTroJIbHUKE bubmorera [IOK
P Tpey https://m.edsoo.ru/886738fc

21 [Tono6HbIe TpEyroNbHUKH bubmmorexa LIOK

https://m.edsoo.ru/88673a78



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672858
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867252e

” Tpu npusHaka mogoous bubnuorexa [JOK
TPEYTOJIBLHUKOB https://m.edsoo.ru/88673bae
” Tpu npusHaka nogoOus bu6mmorexa [IOK
TPEYTOJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npuzHaka nmogoodus bu6nuorexa [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8867400e
25 Tpu npusHaka noao0us
TPEYTOJIbHUKOB
2% [Tpumenenue noaoOus mpu
PELICHUH MPAaKTUYECKUX 3a7a4
7 KonTponbhas pabota no teme bubmmoreka [IOK
"ITogoOHbIE TPEYrOILHUKH" https://m.edsoo.ru/8867445a
73 CaolicTBa 1uomaseu bubmmoreka [JOK
TCOMETPHUYECKUX PUTYD https://m.edsoo.ru/886745fe
29 DopMyIIsl U1 IUIOLIAAN bubnnoreka [IOK
TPEYroJbHUKA, TapajijIeIorpaMma https://m.eds00.ru/88674860
30 DopMybl U1 IUIOLIAAN bubnunoreka IIOK
TpeyroabHHUKa, 1apajjaeaorpaMma https://m.edsoo.ru/88674a22
31 @opMyIbl ISl IUIOLIAAN bubmuoteka [JOK
TPEYTroJbHUKA, NapajieiorpaMma https://m.edsoo.ru/88674a22
1 @opmyJIbl IS TIOIIAAN bu6mmoreka [IOK
TpEYTroJbHUKA, NapajijieJiorpaMma https://m.edso0o.ru/88675288
1 ®opMyJbl U1 II0LIAAN bu6mmoreka [IOK
TPEYTOJbHUKA, TapaJljIeIorpaMma https://m.edsoo.ru/8867542¢
34 Beruucnenue miomaaei CaoxHbIX bubmoreka [JOK
¢buryp https://m.edsoo.ru/88674e78
35 [Tnomanu ¢puryp Ha KIeT4aTou bubnuotexa [JOK



https://m.edsoo.ru/88674e78
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/88673bae

Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau momoOHBIX Guryp
37 [Tnomaau nonoOHBIX Guryp
18 3a1a4y ¢ IPaKTUYECKUM bu6muoteka [{IOK
COZEpIKaHUEM https://m.edsoo.ru/88675558
19 3aga4u ¢ IPaKTHYECKUM bu6mmorexa [IOK
COJIEpKaHUEM https://m.edso00.ru/88675684
40 Pemienue 3a1a4 ¢ MOMOIIBIO METOIA Bbu6nuoreka [JOK
BCIIOMOTATEJIbHOW MIIOIIAN https://m.edsoo0.ru/88674190
A1 KonrponsHas pabora o Teme bu6nuorexa [IOK
"Tnomans" https://m.eds00.ru/8867579¢
4 Teopema [Iudaropa u eé bubmumoreka [IOK
IpUMEHEHUE https://m.edsoo.ru/88675918
13 Teopema [Tudaropa u eé bubnuotexa [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema IIudaropa u eé bubnuorexa [JOK
MPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
IPUMCHCHUE
46 Teopema [Tudaropa u e
NPUMEHCHUE
Onpenenenue
TPUTOHOMETPUUYECKUX (PYHKIIHIA
47 OCTpPOr0 yriia MpsMOYTroJIbBHOTO bubnmoreka [JOK

TPEYIrOJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILIEHUS B IPSIMOYTOJILHOM

https://m.edsoo.ru/88675d32



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

TPEYroJabHHUKE

OcHoOBHOE TPUTOHOMETPUUCCKOC

bu6nuoreka [JOK

48
TOXJIECTBO https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO
Kontponbhas pabota no teme
51 "Teopema [Tudaropa u Havana bubmmorexa [TOK
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUHI
5 Briucannsbie v LIEHTpaIbHBIE YTJIbI, bu6mmoreka [IOK
YIoJl MEKly KacaTeIbHOM U XOpJI0H https://m.edsoo.ru/8a1415b2
53 BnucanHnble 1 ieHTpaIbHbIE YTIIbI, bub6mmoreka [IOK
YIOJI MKy KacaTeIbHOM U XOpJIOH https://m.edsoo.ru/8a141940
54 BrnucanHble U LIEHTpaIbHBIE YIIBI, bubnnoreka [IOK
YIOJI M1y KacaTeIbHOM U XOpJIOH https://m.edsoo.ru/8al41b34
55 VYrael MEXAY XOPAaMU U CEKYILIMMU
56 VYriasl MeXAy XOpAaMu U CEKYIIMMU
Bnucanusie u onucanHbie Eu6 OK
) noanoTexa
57 YEeTBIPEXYTOJIBHUKH, UX IIPU3HAKH U 1
5 https://m.edsoo.ru/8a140f86
CBOMCTBa
Bnucannsie u onucanHbie Eu6 OK
. noIMoTeKa
58 YETHIPEXYTOJILHUKHU, UX MPU3HAKU U 1
. https://m.edsoo.ru/8a1416d4
CBOMCTBa
Bnucanubie u onucanHbie BuG OK
. nonIMoTeKa
59 YETBIPEXYTOJNILHUKHU, UX MPU3HAKU U 1

CBOMCTBA

https://m.edsoo.ru/8al416d4



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

[IprMeHeHre CBOMCTB BIMCAHHBIX U
OIMCAaHHBIX YETHIPEXYTOILHUKOB

60 1
P PEIIeHUH TEOMETPUUECKHUX
3a7a4
[IpuMeHeHnEe CBOWCTB BIMCAHHBIX U
61 OIMMCAHHBIX YE€THIPEXYTOJLHUKOB i
MIPH PEIICHUN TE€OMETPUICCKUX
3a7a4
2 B3aumHoe pacnonoxenue 1Byx 1 bub6mmoreka [IOK
OKPY>KHOCTEH, 00IIHe KacaTeabHbIe https://m.edsoo.ru/8al410a8
Bbu6nuoreka [JOK
63 K i 1
Acatue oKpyKHocTen https://m.edsoo.ru/8al1410a8
KonTponbhas pabota no teme
64 "VT1Ibl B OKPYKHOCTH. Bricanabie 1 Bubmiorexa LIOK
Py ’ . https://m.edsoo.ru/8al41c88
Y OITMCAHHBIC YETHIPEXYTOJIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
65 METOH0B KypCOB 7 U 8 KJIaCCOB 1 bubnnorexa LIOK
7108 KYP . ’ https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
66 METOHO0B KypcoOB 7 U 8 KIIACCOB 1 bubnmorexa [IOK
a yp . ’ https://m.edsoo.ru/8al41efe
000011IeHNE 3HAHUHA
bu6nmoreka [JOK
6 4! 1
7 TOTOBAs KOHTPOILHAA paboTa https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
68 METOHO0B KypcoOB 7 U 8 KIIACCOB 1 bubnmorexa [IOK
a yp . ’ https://m.edsoo.ru/8al1420ac
000011eHNEe 3HAHUHA
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonTpoabubie | IlpakTudyeckue
n/n Bcero u3ydyeHnusi | obOpa3oBaTesibHbIE
padoThbI padoThI
pecypcbl
Onpenenexnue
1 TPUTOHOMETPUYECKUX (PYHKITUN 1 bubmorexa [OK
p p YHKI https://m.edsoo.ru/8al424bc
yrioB ot 0° o 180°
2 ®opmyJibl IPUBEACHUS 1
bubmnoreka [IOK
3 Teopema kocuHycos ! https://m.edsoo.ru/8al4336¢
4 Teopema KOCMHYCOB 1
bubmnoreka [HOK
T 1
. COpeMa KOCHITYcoB https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 Teopema criycos ! https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
HaxoxaeHnue mjivH CTOpOH U bubnnorexa [JOK
9 1
BEJIMYMH YIJI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [JOK
1 P 1
0 CHICHHE TPEYTOTRHIKOB https://m.edsoo.ru/8al42ac0
11 Penienue TpeyroasHUKORB 1 bubmoreia HOK
pey https://m.edsoo.ru/8al42ac0
bubmnorexa [HOK
12 P 1
CHICHHE TPEYTOJILHIKOB https://m.edsoo.ru/8al42ac0



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

bu6mmoreka [IOK

13 Peterie TpeyrombHHKoB https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MpUMEHEHNE TEOPEM bubnuorexa [JOK
CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB U KOCUHYCOB
16 KonTponbHas pabota no teme bub6nuoreka [IOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTre o mpeoOpa3zoBaHUH bubnnorexa [JOK
noaoous https://m.edsoo.ru/8al143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bubmuorexa [JOK
noJO0HBIX Uryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE PJIEMEHTHI
Mo00HBIX uryp
Teopema 0 mpou3BEAECHNUN OTPE3KOB
20 XO0pA, TeopeMa O POU3BEICHUN bubnnorexa [IOK
OTPE3KOB CEKYILIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeIbHOU
Teopema 0 Ipou3BeIEHUN OTPE3KOB
21 XO0pA, TeopeMa O POU3BEIECHUN bubmuorexa [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeICHUN OTPE3KOB
” XOpJ, TeoOpeMa O IPOU3BEICHUU bub6nuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpare KacaTeJIbHON
” [IpruMeHeHrEe TEOpEM B pELLICHUHT bubnnorexa [JOK

TCOMCTPHUICCKUX 3aaaY

https://m.edsoo.ru/8a143106



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c

24 IIpumeHeHne TeopeM B peleHnn bubnuorexa [JOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al1443fc
[IpumeHeHre TeopeM B peleHur bubmmorexa [JOK

25
T€OMETPUUECKHX 3a]1a4 https://m.edsoo.ru/8a144578
KonTponbHas paboTa no teme

%6 "TIpeoOpa3oBanue moxoous. bubnuoreka [IOK
Metpuueckre COOTHOLIEHHUS B https://m.edsoo.ru/8al447a8
OKpY>kHOCTH"

OrnpenenieHre BEKTOPOB.
27 o F3) €CKHUH U Teo Pe) eCKUH bubmmorexa LIOK
M3UYECKUN U T€OMETPUUECKUI
p https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB

73 CrnoxeHue 1 BBIYUTAHUE BEKTOPOB, bubnumorexa [IOK
YMHOX>KEHHE BEKTOpPA Ha YUCJIO https://m.edsoo.ru/8al44a8c
CrioxeHue ¥ BBIYUTAaHNUE BEKTOPOB, bubnuorexa [JOK

29
YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52

30 CrnoxeHue ¥ BRIYUTAHHUE BEKTOPOB,

YMHO)XEHHE BEKTOpa Ha YHCIIO
31 Paznoxenue BekTopa 1o AByM
HEKOJUTMHEApHBIM BEKTOpaM
bu6nmorexa [JOK
32 Koopaunartsl BekTopa
pA p https://m.edsoo.ru/8al44fbe
CkansipHoe Mpou3BeJICHUE

1 eKTO pO . (E) cHeHIe bubmuoreka [JOK

BEKTOPOB, €TI0 MPUMEHEHUE IS

p P a https://m.edsoo.ru/8a14539c
HAXOXJICHUS JUTMH U YTJIOB
CkansipHoe Mpou3BeICHUE

34 eKTO po . f cHeIe bubmuoreka [JOK

BEKTOPOB, €r0 MPUMEHEHUE AJIs
PoB, p s https://m.edsoo.ru/8al4550e
HAXOK/JIEHUS JUIMH U YTJIOB
35 Penrenue 3amad ¢ HoMOIIBIO bu6mmoreka [IOK



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a1443fc

BEKTOPOB

https://m.edsoo.ru/8al44c3a

Pemenue 3a1au ¢ mOMOIIBIO

bu6nmorexa [JOK

36
BEKTOPOB https://m.edsoo.ru/8al458c4
37 IIpumeHeHne BEKTOPOB IS
peeHus 3a1a4 GU3NKU
18 KonTponbHas pabota mo Teme bubmuorexa [JOK
"Bekrops!" https://m.edsoo.ru/8a145b08
19 JlexapTOBbI KOOPAMHATHI TOUEK Ha
TUIOCKOCTH
bu6mmoreka [IOK
40 VYpaBHeHue npsamoit
p p https://m.edsoo.ru/8al45c48
41 YpaBHeHue npaMoit
bu6mmoreka [{OK
42 YpaBHEHHE OKPYKHOCTH
P Py https://m.edsoo.ru/8al4635a
13 KoopanHatel Touek nepeceyeHus bubnuorexa [JOK
OKPYXHOCTH U MPAMOM https://m.edsoo.ru/8a146620
Meroza KOOpAUHAT IPH PELICHUN
44 reOMETPUYECKHUX 3a]1ad,
MPaKTUYECKHUX 3a/1a4
Meron KOOpAUHAT IPU PELICHUU
45 reOMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAMHAT NpU PELICHUN
46 FEOMETPUUECKUX 3a/a4,
MPaKTUYECKHUX 3a/1a4
KonTponbhas pabota mo Teme
" bubmuoreka [JOK
47 JlekapToBbI KOOpAMHATHI HA

miockoctu"

https://m.edsoo.ru/8al46¢e0e



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a144c3a

[TpaBuiibHBIE MHOTOYTOJIbHUKH,

bubmnoreka [IOK

48
BBIUHCIICHHE UX JJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmnoreka [IOK
49 Hucno . Jlmmna okpyKHOCTH https://m.edsoo.ru/8al472c8
bu6mmoreka [IOK
>0 Hucno . Jlmmna okpy>kHOCTH https://m.edsoo.ru/8al4714c
51 JmuHa 1yru OKpYy>KHOCTH
bu6mmoreka [{OK
32 Pajmannas mepa yria https://m.edsoo.ru/8al4714c
53 IInomanpe Kkpyra, cekropa, cCESrMeHTa bubmorexa LOK
Haab Kpyra, pa, https://m.edsoo.ru/8a147426
54 [Inomanpe Kkpyra, cekropa, cCESrMeHTa bubmmorexa [IOK
Hab Kpyra, pa, https://m.edso00.ru/8a147750
55 IImomans kpyra, cekTopa, cerMeHTa bubnnorexa [IOK
Halb Kpyra, pa, https://m.edsoo.ru/8a147750
56 ITongarue o IBMKEHUH IIJIOCKOCTH buGnnorexa [IOK
A https://m.edsoo.ru/8a147c82
57 ITapamnensHbBIIT HEpeHoC, IOBOPOT bubmmorexa LHOK
p p ’ P https://m.edsoo.ru/8al47f16
58 [TapannensHBIiT nEpEeHOC, HOBOPOT bubmmorexa LOK
p p ’ p https://m.edsoo.ru/8al47f16
59 [TapannensHbIN IEPEHOC, TOBOPOT
60 [TapanienpHblil IEPEHOC, TOBOPOT
61 IIpumeHeHne qBUKEHUN IIPU bu6nuoreka [IOK
pelIeHnH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbHas pabota no remam
62 "TIpaBUIIbHBIC MHOTOYTOJIbHHUKH.

OKpyXHOCTb. /IBUKEHUS



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a146fda

miockocty"

63

[ToBTOpenue, 06001IEHNE,
CUCTEeMAaTH3aIlnsI 3HAaHWH.
N3mepenne reomeTpuaecKux
BenM4UH. TpeyronbHUKN

bu6mmorexa [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenwue, 0600IIEeHNE,
cUCTeMaTH3aIlNsI 3HaHWH.
[TapannenpHble 1
NePIEHANKYIISIPHBIE TIPSIMBIC

bu6mmoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHnue, 06001IeHNE,
CHCTeMaTH3allus 3HaHUH.
OKpy’>KHOCTb U KpYT.
['eomeTpuyeckue MoCTpOCHHUS.
VYrbl B OKpYKHOCTH

66

[ToBTOpenwue, 06001IIEHNE,
cHUCTEMaTH3alMs 3HAHWM.
BHI/IcaHHbIe " OIIMCAHHBIC
OKp}’)KHOCTI/I MHOFO}/FOHBHI/IKOB

67

Wrorosas koHTpOJbHAs paboTa

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

68

[ToBTOpenwue, 06001IIEHNE,
cucTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



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

IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpust
Pacnio3HaBaTh U3yueHHBIE TEOMETPUUYECKHE (PUTYPHI, OTIPENENATh UX
B3aMHOE pPacIOJIOKEHHE, M300pakaTb reoMeTpuYecKue (urypsl,
6.1 BBITNOJIHATh YEPTEXKU MO YCIOBHUIO 3afaud. M3MepsaTs nuHeiiHble U
YTJIOBbIE BETMYMHBI. PemiaTe 3a/1a4 Ha BBIYUCIIEHNE JUIMH OTPE3KOB
Y BEJINYUH YIJIOB
Jenatb rpy0yI0 OLIEHKY JIMHEHHBIX U YTIIOBBIX BEIMYMH IIPEIMETOB B
6.2 peasbHOM JKU3HH, pa3MepoB MPHUPOJHBIX OO0BEKTOB. Pasznnyarh
pa3Mepsl ITUX 0OBEKTOB IO MOPAIAKY BETUUMHBI
6.3 CTpouTh 4epTeKH K FT€OMETPUUECKHUM 3a/iadam
[Tonb30Barbes IIpU3HAKaMU paBEeHCTBA TPEYTrOJIbHUKOB,
6.4 UCIIONB30BaTh  MNPU3HAKM U CBOMCTBa  paBHOOEIPEHHBIX
TPEYTrOJIbHUKOB IPU PELIEHUU 3a1a4
6.5 [IpoBOoguTh  JIOTMYECKHE  PACCYXIEHUS C  HCIOJIB30BAHUEM
' Te€OMETPUUECKUX TEOPEM
[Tonb3oBatbes IIpU3HaAKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MEIMAaHbI, IPOBEAEHHON K TMIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a/1a4
OnpenensiTe NapauieNbHOCTh MPSIMBIX C TOMOUIBIO YIJIOB, KOTOPbIE
6.7 o0pa3yeT ¢ HUMHU cekyas. OnpeaensTh NapaliebHOCTh MPSIMBIX C
. MIOMOUIBIO PABEHCTBA PACCTOSHUM OT TOUYEK OJHOM MPSMOMU 10 TOYEK
JpyToM NpsMOi
6.8 Pemate 3amaun Ha kieTyaToi Oymare
6.9 [TpoBOIUTH BBIYMCIEHUS M HAXOAWTh YMCIOBbIE U OyKBEHHBIE
3HAUEHUs] YIVIOB B TE€OMETPUYECKUX 33]a4yax C HCIO0JIb30BAHUEM




CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOIOYTOJIbHHKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX MPHU TMEPECEUYCHUU MABYX MapaIeIbHBIX MPSMBIX

ceKyIueﬁ. Pemate MPAKTUYCCKUC 3aJ1a41 HAa HAXOKACHUEC YTIJIOB

6.10

Brnagerp moHATHEM TIeOMETPHUYECKOrO MecTa TOYeK. YMeTh
OTIpeJIeNIATh OUCCEKTPUCY yIIa U CEepelUHHBINA MEePHEeHIUKYISp K

OTPE3KY KaK reOMETPHUUECKHE MECTa TOUEK

6.11

@opMyIMpOBATH ONPENEICHU OKPYKHOCTH M Kpyra, XOpAbl H
JUuaMeTpa OKPYXKHOCTH, II0Jb30BAaTbCs HMX CBOWCTBAMHU. YMEThb

IIPUMEHSATH 9TU CBOMCTBA IIPHU PELLIEHUN 3a/1a4

6.12

Bnagers noHsiTHEM ONKMCAHHOM OKOJIO TPEYrOJbHHKA OKPY>KHOCTH,
yMeTb HaxoauTh e€ ueHTp. [lonb3oBaThes (akTaMu O TOM, YTO
OMCCEKTPUCHI YTTIOB TPEYTOJIbHHUKA TIEPECEKAIOTCS B OJTHON TOUKE, U O
TOM, YTO CEPEIMHHBIE NEPIEHANKYIIAPbl K CTOPOHAM TPEYrOJIbHUKA

MIEPECEKAIOTCS B OJTHOM TOUKE

6.13

Bianers mnoHsATHEM KacaTeNbHOM K OKPY)KHOCTH, IIOJIb30BAaThCS
TEOpPEMOM O NEPINEHIUKYJSIPHOCTH KacaTelnbHOM M paguyca,

HpOBeI[éHHOFO K TOYKC KaCaHHUA

6.14

ITonp30oBaThCA HpOCTCﬁH.IHMH reOMCTPpUICCKUMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

HpOBO)II/ITI) OCHOBHBIC TCOMETPUUYCCKHUE IMOCTPOCHHA C IMOMOIIBIO

LUPKYJIS U TUHEUKH

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

6

['eomeTpust

6.1

Pacrno3naBaTe OCHOBHBIE BUIBI tleTI:.IpéXyl"O.]'IbHI/IKOB, HUX 3JICMCHTHI,

MOJIb30BaThCS UX CBOMCTBAMU IIpu pCHICHUH I'COMECTPUUCCKUX 3a1aYd

6.2

HpI/IMCHSITB CBOMCTBA TOYKHU nepeceucHuss MCIuaH TPCYroJbHUKA

(TIeHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnagets mnonsTuem cpeﬂHeﬁ JIMHUKN TPEYTOJIbHUKAa W TpallCluu,

IIPUMEHATh HMX CBOMCTBA IIpU PEUICHUM T'€OMETPUYECKUX 3aJ]ad.




[Tonp3oBaThes Teopemoit Pajeca U TEOPEMO O MPONOPIHUOHATIBHBIX

OTpEC3Kax, MPUMCHATD UX IJIA pCIICHUSA NPAKTUICCKUX 3a1a4

6.4

[IpuMeHsATH NpHU3HAKK TMOAOOHUS TPEYTrOJBHUKOB B  PEIICHUH

TCOMETPHUICCKUX 3aaa4

6.5

[Tonp3oBaThes TeopeMoit [udaropa s penieHus reOMETPUIECKUX U
npakTuyeckux 3agad. CTpouTh MaTEMaTUYECKYyI0 MOJENIb B
IMPAKTUYCCKUX 3aJavdax, CaMOCTOATCIIbHO JI€J1aTh qepTém 1 HAaXOOUThb

COOTBCTCTBYHOIINEC NJINHBI

6.6

Braners moHATHAMU CHHYCa, KOCHHYCa M TaHIE€HCAa OCTPOro yria
IIPSIMOYT'OJIBHOI'O TpeyrojpHUKa. [10J1b30BaThCA 3TUMM NOHATHUAMU

U pCHICHUA MPAKTUYCCKUX 3a/1av

6.7

Boruncnsate (pa3nuuHbIMU crioco0aMu) TMIIOMIAs TPEYroJIbHUKA U
IUIOIIAAM MHOTOYTONBHBIX (uryp (momim3ysch, Tae HE0OXOAMMO,
KaJIbKyJIATOpOM). IIprMeHsTh MoslydeHHbIe YMEHHUS B IPAKTHYECKUX

3ajayax

6.8

Brnagerp MOHATMSMM  BIMCAHHOTO M LIEHTPAJIBHOIO  YIVIA,
UCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEXKAY XOpJAaMH
(cekymuMu) U yriie Mexay KacaTelbHOW M XOpAOH NMpH peleHuu

TCOMETPHUICCKUX 3aaa4

6.9

BHa}leTB IIOHATHEM OIIMCAaHHOI'O quBIpéXYFOJ'II)HI/IKa, IMPUMCHATH

CBOMCTBA OIMMCAaHHOTO IleTI:IpéXyl"O.]'H:HI/IKEl IpUu pCHICHUH 3a1a4

6.10

HpHMCH}ITB MOJIYYCHHBIC 3HAaHHWA Ha IPAKTUKE — CTPOHUTH
MAaTEMAaTHUYCCKHUEC MOACIN AJIA 3aJa4 peaanoﬁ JKU3HHU U MPOBOAHTH
COOTBCTCTBYIOIIIUEC BBIYUCICHUA C TIIPUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMETPHH (TIOTB3YSICH, TIe HEOOXO0IUMO, KATbKYIISTOPOM)

9 KUIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YTIIOB, HAXOJIUTD C UX

IIOMOIIBIO Pa3JIMYHBIC 3JICMCHTHI MNPAMOYI'OJBHOI'0 TPCYroJIbHHKA




(«permeHue TPSAMOYTOJIBHBIX — TPEYTOJBHUKOBY»). Haxomuth (c
MOMOIIBIO  KJIbKYJIATOPA) JUIMHBI M YTJIBI JUISI  HETaOJIUYHBIX

3HAYEHUN

6.2

[Tons3oBaTbcs dbopmytamMu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOKJIECTBOM JJII HaXOKJIECHUS COOTHOLIEHUHN

MCKAY TPUTOHOMETPUUCCKUMHU BCIIMYNHAMU

6.3

Hcnonp30BaTh TEOpEMBI CUHYCOB M KOCHHYCOB JUISI HaXOXKICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELUICHHE TPEYTOJIbHUKOBY),

IMPUMCHATH UX IIPpHU PEIICHHUU I'COMCTPUYICCKUX 3ada4

6.4

Bnaners monsTHsMH IpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX ¢Guryp. [lomp3oBaTbes CBOMCTBaMHU 1MOa00Us
NPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIATH JUIMHBI U HAXOUTD YTIIBI Y
nonoOHbIX ¢uryp. [IpumeHsaTs cBoOicTBa MOJO0MS B MPAKTUYECKUX
3ajadyax. YMeTb NPUBOAUTH MNPUMEPHl NOJOOHBIX (uryp B

OKPYKAaIOILIeM MHPE

6.5

[lonb30BaTbes TeopeMaMHu O TMPOU3ZBEACHUU OTPE3KOB XOpA, O

IMPOU3BCACHNHN OTPE3KOB CCKYIIUX, O KBAJApaTc KacaTeJIbHOM

6.6

[lonp30BaTbcst BEKTOpaMH, IIOHMMAaTb HX TE€OMETPUYECKUUA U
(U3UUECKUil CMBICI, TIPUMEHSTh UX B PEUICHUU T€OMETPHUECKUX U
¢usnyeckux 3anad. [IpuMeHsITh CKaNsipHOE MPOU3BEACHUE BEKTOPOB

JJI1 HaXOKJACHUA TJIMH U YTJIOB

6.7

Ilonp30BaThCA MCTOAOM KOOpJAUHAT Ha MJIOCKOCTH, IPUMCHATH €0 B

PEIICHNUU I'COMCTPUUCCKUX U IPAKTHYCCKUX 3a1a4

6.8

Brmagerp NOHATMSAMH IPABWIBHOTO  MHOTOYTIOJIBHHMKA, JJIMHBI
OKPYXHOCTH, IUIMHBI AYI'M OKPY>KHOCTH M PaJlMaHHOM Mephl yria,
YMETh BBIUMCIATH IUIOWAAbL Kpyra M ero dacred. Ilpumensts

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJadax

6.9

Haxoauth ocu WM LEHTPHl CUMMETpUU (GUTYp, NPUMEHSITH

JABMOKCHUSA ITJIOCKOCTHU B HpOCTCfIIlIPIX ClIyvasax

6.10

[IpuMeHATH NONy4YEHHBIE 3HAHMS HAa [PAKTUKE — CTPOUTH
MaTE€MaTHYECKUE MOJEIH I 3a/1a4 PEAIbHON KU3HU U IPOBOJAUTH
COOTBETCTBYIOIIME BBIUUCIEHHS C IPUMEHEHHEM I0A00Us W

TPUTOHOMETpUYECKUX (PyHKIMM (mosb3ysich, TIle  HE00XOAMMO,




KaJIbKYJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
6 I'eomerpus
HauanbHbie noHsATHS TeomMeTpuu. Touka, mpsimMasi, OTpe30K, JIyd. YToJ1. Bubl
6.1 yrioB. BeprukanbHble M CMexHbIE yribl. buccektpuca yrna. JlomaHas,
MHOTOYroJbHUK. [lapanieabHOCTh ¥ MepHIeHAUKYIIPHOCTD MPSMBIX
6.2 Cummetpuunble  (urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHHU.
' [Ipumepbl cMMMETpHH B OKPYIKaIOLIEM MUpE
63 OcCHOBHBIE TIOCTPOEHUSI C NOMOMIBIO IUPKYJIS U JUHENKU. TpeyroybHUK.
' BricoTa, Mmeanana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOeIpeHHBII M  pPaBHOCTOPOHHUN TpeyroibHUKH. HepaBeHCTBO
' TpPEYroJbHUKA
6.5 CpoiicTBa W TpU3HAKW DPABHOOEJAPEHHOrO TpeyrojbHUKA. I[Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBA M TPU3HAKK MapauleNbHBIX MNpsMbIX. CyMmma  yrioB
' TpeyroyibHUKA. BHELIHKE yTIbl TPEyTOJIbHUKA
[IpssmoyronsHblil  TpeyroabHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOTO
6.7 TpeyrojbHHKa, MpOBEIEHHOW K TunoTreHyse. IlpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYTOJBHUK C YTIIOM B
30°
HepaBencTBa B reomerpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHM, TeopemMa O OOJbIIeM yrie | OOJBIICH CTOpPOHE
TpeyrojbHUKa. IleprenauKysp U HaKJIOHHAs
6.9 I'eomerprnueckoe wmecTto TOYeK. buccekTpuca yrila W CepeIMHHBIN
' NEPHEHANKYJISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpyXHOCTb W Kpyr, XOpJa M JAHaMETp, HX CBOilcTBAa. B3aumuoe
6.10 pacroyioxXeHue OKPY>KHOCTH u mnpsimoil. KacarenbHas W cekymas K
OKPY’KHOCTH
611 OKpyXHOCTb, BIIMCAaHHAas B yroj. BrnucanHas u omnncaHHas OKPY>KHOCTH
' TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

6 ['eomeTpus

6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBa

6.2 [IpssMoyrobHUK, pOMO, KBaJIpaT, MX MPU3HAKK U CBOMCTBA

63 Tpameuusi, paBHOOOKass Tpamemnus, €€ CBOWCTBA U  TNPU3HAKH.
. [IpsimoyronbHas Tpanenus

6.4 Meron yasoenus meauansl. LienTpansHas cummerpus. Teopema @aneca u
' TeopeMa O MPOMOPIUOHAIBHBIX OTpPe3Kax

6.5 CpenHue TMHUY TPEYTOJIbHKUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa

6.6 [Tono6ue TpeyroabHUKOB, KO3 dummeHT monodus. [IpusHaku momoOus
. TPEeyTroJabHUKOB. [I[puMeHeH e MOA00HS PU PEIICHUH MPAKTUICCKUX 331a9

6.7 @opmyapl Ul TUIOIIAAU TPEyroJibHMKA, IapajjenorpamMmma, pomoda Hu
' Tpaneuuu

6.8 CeoiicTBa Twiomazeii reomerpudeckux ¢uryp. OTHoIIEHHE TIIOIAaeH
. noJO0HBIX HUTYD

6.9 Brruncnenue niomanei TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJI€TYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
' MPaKTUYECKUX 3a/1a4

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yrja MPsIMOYTOJIbHOIO TPEYIrOJbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. TPUTOHOMETPUUYECKHUE
¢yukuuu yrios B 30°, 45° u 60°

6.1 BrnmcanHble M LEHTPAIBHBIE YIIIbI, YIOJ MEXKIAY KacaTeIbHOM M XOPAOU.
' Vsl MeXAy XOpJaMU U CEKyLIUMU

6.13 Brniucannbie 1 onMCaHHBIE YETHIPEXYTOIbHUKH

6.14 B3anmHoe pacrnosnoxkeHue JBYX OKpykHOcTe. Kacanue OKpy>KHOCTEM.
' OO01ue KacaTeNbHbIE K IBYM OKPYKHOCTSAM




9 KUIACC

Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
6 I'eometpust
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
. TOKAECTBO. POPMYJIBI IPUBEACHUS
Pemenue TpeyronpHuKoB. TeopeMa KOCUHYCOB U TeopeMa CUHYCOB. Pemenue
6.2 NPAKTUYECKUX 3aJad C MHCIIOJIb30BAHMEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB
6.4 Teopema o Mpon3BENEHNN OTPE3KOB XOP, TEOPEMBI O IPOU3BEAEHUH OTPE3KOB
' CEeKYIIIMX, TeOpeMa 0 KBaJipaTe KacaTeJIbHOM
Bektop, amumHa  (MOIyNb)  BEKTOpa, COHANpPABJICHHBICE  BEKTOPHI,
6.5 IIPOTUBOIOJIOXHO HAIIPABJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
‘ PaBEHCTBO BEKTOPOB, ONEpalluy HaJl BeKTopaMu. Pa3nio)keHne BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunartsl BekTopa. CkansipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
. HaXO0XKJIEHUs JJIMH U YIJIOB
JlexapToBbI KOOPAMHATHI Ha IJIOCKOCTHU. Y PaBHEHUS MPSMOM U OKPYKHOCTH B
6.7 KOOpJIMHATAaX, [IEPECEYEHUE OKPYKHOCTEHN U MPsAMBIX. MeTo1 KOOPAUHAT U €ro
IPUMEHEHNE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKHI
6.9 JlinHa oxpyxHocTU. I'pajsycHast U paauaHHas Mepa yIJia, BBIUUCICHHUE JUIMH
' YT OKPYKHOCTEN
6.10 [Inomane kpyra, ceKTopa, CerMmeHTa
611 JIBIKEHUs TJIOCKOCTH M BHYTPEHHHE CHMMETpUU (QUryp (3JIeMeHTapHbIe
' npencrasienus). [lapamiensusii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOoBaHMs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHs OCHOBHOIi 00pa3oBaTe/bHOIi MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSMHU: MHOXKECTBO, IOAMHOXECTBO,
orepany HajJ MHOXKECTBAaMH; YMEHHE OINEepPUPOBATH MOHATHIMHU:
rpad, cBA3HBIN rpad, IepeBo, LUK, TPUMEHITh UX IPU PEIICHUH
3aJa4; YMEHHE UCIONb30BaTh TIpaUuecKoe IPeICTaBICHUE
MHOXECTB [yl ONMCAaHUS PEAJbHBIX NPOLECCOB M SBICHHUH, NpHU

pelIeHNH 3a1a4 U3 IPYruX y4eOHbIX IPEAMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEACIICHUE, aKCUOMa, TEOpeMa,
JIOKa3aTeJIbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, NPUBOAUTH IPUMEPBl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKa3bIBaHUH

YMenue onepupoBaTh MOHATUAMH: HAaTypaJIbHOE YHUCIIO, TPOCTOE U
COCTaBHOE YHUCJIO, JIEIUMOCTh HATypaJIbHbIX 4YHUCEN, MPU3HAKU
JETUMOCTH, 1€JI0€ YUCIIO, MOIYJb YMCia, OOBIKHOBEHHAs APOOh U
JecsTHYHas IpoOb, CTAaHAAPTHBIM BUJ YUCIIA, PAIIMOHATIBFHOE YHCITIO,
UppalMOHATIFHOE YHCIIO, apu(PMETHYEeCKUH KBaJIpaTHBIA KOPEHB;
YMEHHME BBINOJHATH JEWCTBUSA C YUCIAMHM, CpPaBHUBATh U
yHOOpSAIOYMBATh 4YHUCA, NPEACTaBIATh 4YHCIa Ha KOOPJIWHATHOM
PSMOM, OKPYTJISATh YHUCIIA; YMEHHUE JelaTh MPUKUIKY U OICHKY

pe3yibTara BBIYMCIICHHUI

YMeHue onepupoBaTh MOHATUIMU: CTENEHb C LEIBIM I0KA3aTeNEM,
apudMeTUYECKHUI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, aJlreOpandeckas
Ipo0Ob, TOXKIECTBO;, 3HAKOMCTBO C KOPHEM HATYypallbHON CTemeHu
OoJIpllle €UHUIBI; YMEHHE BBIMOJHATH Pacy€Thl MO QopMyiam,
npeoOpazoBaHusl IENbIX, APOOHO-pAIIMOHATBHBIX BBIPAKEHUNH U
BBIPAXKEHUI C KOPHSAMH, Pa3JI0KEHNE MHOIOYJIEHA HA MHOKUTENH, B
TOM YHCJIE C HCMOJIb30BaHHMEM (GOpPMYNl Pa3HOCTH KBAApPaTOB U

KBaJgpaTra CyMMbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE PEllIaTh JIMHEMHbIE U KBApaTHbIC YPAaBHEHMS,
NpOOHO-pallMOHAIbHbBIE YPABHEHUS C OJHOM IEPEMEHHOM, CUCTEMBI
JBYX JIMHEVHBIX YPAaBHEHUH, JIMHEIHbIC HEPABECHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE M JIpOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a1a4 U3 IPYTUX IPEIMETOB
Y TPAKTUYECKUX 3a/]a4; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIUHATHYIO IUIOCKOCTh JUISl M300paskeHUs peleHui

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAMU: QYHKIUS, TpaduK GYHKIUH, HYJIH
(GYHKLMH,  OPOMEXYTKM  3HAKOINOCTOSHCTBA,  IPOMEXYTKU
BO3pacTaHus, yOBbIBaHUS, HauWOOJbIIEE W HAWUMEHbIIEEC 3HAYCHUS
(GyHKLNY; yMEHHe OINIepUPOBATh HOHATUSMMU: npsmMas
HPOMOPLUOHATIBHOCTb, IMHEHHAs PYHKIUS, KBaApaTHUHAs (yHKIMS,
oOpaTHas MpPONOPLUOHAIBHOCTb, Mapabona, runepdona; yMeHue
CTpouTh rpaduku  (QYHKUUH, MCNONB30BaTh TIpaduKu  JUis
OIpe/ieNIEHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, JUISl PELIEHUS
3aa4 U3 JPyrux y4eOHbIX MPEIMETOB U PealbHOM KU3HHU; YMEHHE

BBIpa)KaTh (POPMYJIaMHU 3aBUCUMOCTH MEXKIY BEIMYMHAMHU

Ymenue OIIepupOBaTh HOHSTUSMMU: I10CJIEI0BATEIBHOCTD,
apudmernyeckass U TeOMETpUYecKas MPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA MOCIIEAOBATEILHOCTEH, (DOPMYIIBI CyMMBI U
o0uiero ujeHa Mpu pelleHuu 3aJad, B TOM YHCIe 3a1a4 U3 APYTUX

y‘le6HBIX MnpeaAMETOB U peaHBHOﬁ KHU3HHU

YMeHue pemaTth 3aa4n pa3HbIX THUMOB (B TOM YHCIE HA MPOLEHTHI,
JOJM U 4YacTu, JIBWKEHHE, padoTy, 1IEHy TOBapOB M CTOMMOCTH
HOKYIOK U YCIIyT, HAJIOTH, 3a7ja4 U3 00J1aCTH yIpaBiIeHUs JINIHBIMU
U CeMEWHbIMH (HHAHCAMH); YMEHHE COCTaBISTh BBIPAKEHUS,
YPaBHEHHs, HEPABCHCTBA M CHCTEMBI II0 YCIOBHIO 3aJauH,
UCCIIEIOBATh NOJIYYECHHOE PEIICHUE U OLIEHUBATH MPaBAONOJ00HOCTb

IMNOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh NOHATHAMU: GUTypa, TOUKA, OTPE30K, Ipsmasi,
ayd, JI0OMaHas, yro, MHOI'OyTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBII 51 PaBHOCTOPOHHUI TPEyroJIbHUKH,

HpHMOYFOHLHBIfI TPCYIrOJIbHUK, MCIANAHA, 6I/ICC6KTpI/Ica H BBICOTA




TPEyrojbHUKa,  YeTBIPEXYIOJbHUK,  MapajulelorpamMM,  pomo,
OpSMOYTOJIBHUK, — KBajJpaT,  Tpameuus;  OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (hUrypamu;
YMEHHUE pellaTh 3a7jayd, B TOM YUCJIe U3 NOBCEJHEBHOM JKU3HU, Ha
HaXO0)K/IeHUE F€OMETPUUECKHUX BEJIUMUMH C IPUMEHEHUEM H3yUEHHBIX

cBOMCTB (huryp u haxToB

10

YMeHue omnepupoBaTh MOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaJIeIbHOCTh U MEPHNEHIUKYISIPHOCTh MPSIMBIX,
IOl MEXAY MPSMBIMU, MNEPHECHIUKYISP, HAKJIOHHAs, MPOEKIIUS,
nogobue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CUMMETPH
OTHOCHUTENIbHO TOYKU U MPSMOI; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojxobue  Quryp,  MmapaieNbHOCTh U

NEPIEHANKYJSIPHOCTD IIPSAMBIX B OKPYKaIOLIEM MUPE

11

YMeHue omnepupoBaTh MOHSATUSAMM: JJIMHA, PACCTOSHUE, Yroil
(BenMumMHA yTia, CHHYC U KOCHHYC yIJia TPEyroJIbHUKA), MJIOLIAb;
YMEHHE OLICHUBATh pa3Mepbl IPEMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHUE MPUMEHITh (OpPMYJIbI NepuMeTpa M IUIOIIATU
MHOTOYTOJIbHUKOB, JAJUHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
IPSIMOYTOJIBHOTO TMapajiesienuiesia; yMeHHe MPUMEHATh NpU3HAKU
pPaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA,
teopemy [ludaropa, TpUroHOMETpHUECKHE COOTHOIICHUS JUIS

BBIYMCIICHUS JJIUH, PACCTOSIHUMI, TIIOIIAACH

12

YMenue wu3o0pakaTh TIUIOCKME QUIYpbl M WX KOMOHMHAIIMH,
NPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C TOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB M 3JEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OmnepupoBaTh IMOHATUAMU: INPAMOYIOJbHAs CHUCTEMaA
KOOpJIMHAT; KOOPAWMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
[IPOU3BEJCHUE BEKTOpa Ha YHCIO, CKAJIAPHOE IIPOU3BEIACHUE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPHI M KOOPAMHATHI UL
IIPEACTABIICHNS JaHHBIX U PELICHUA 3a7a4, B TOM YHUCIE U3 APYrUX

y4eOHBIX MPEIMETOB U PEATIbHOM KU3HU

14

YMeHue omnepupoBaTh IMOHSATHUSMHU: CTOJIOMKOBBIE W KPYTOBBIC
IUarpaMMbl, TaOJMWIBI, cpeaHee apudMeTHdecKoe, MeIuaHa,

HanOoJIbllIee M HAaMMEHbBIIIEE 3HAYCHUs, pa3Max YMCIOBOIO HAabOPa;




yMEHHE W3BJE€KaTh, MHTEPIOPETUPOBATH U  IMPeoOpa3OBBIBATH
UHQOPMALIMIO, TMPEICTaBIEHHYI0 B TaOIMIAaX M Ha JuarpamMMax,
OTPaXKAOIIYI0 CBOMCTBA U XapaKTEPUCTUKH pPealbHBIX MPOLECCOB U
SBIICHUI; yMEHHME paclo3HaBaThb W3MEHYHMBBIC BEIUYHMHBI B

OKPYKAaIOILIEeM MHpPE

15

YMeHue onepupoBarh MOHATUSAMU: CIOy4yallHBIA ONBIT (Coy4yailHBIN
9KCTICPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIA HMCXO.M)
CIIy4alfHOTO OTBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HAXOJUTh BEPOSTHOCTH CIIydalHBIX COOBITHH B OIBITaxX ¢
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHHUE pellaTh
3aJa9d METOZOM OpPTaHW30BAaHHOTO Tepedopa M ¢ UCIIOIb30BaHUEM
IpaBUJia YMHOXKEHUS; YMEHHUE OIICHHBATh BEPOATHOCTH pPEaJbHBIX
COOBITHH U SBJICHUH, MOHUMATh POJIb MPAKTHYECKH JTIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYXKAIOIIEM MHpPE U B KHU3HU;
3HaKOMCTBO C TIOHSITHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHune BbIOMpaATh MOIAXOIAININN W3YYEHHBIM METON IS PEIICHUS
3a/1a4d, IPUBOJUTH NMPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE Y )KU3HU, PACTIO3HABATH MPOSBIICHUE 3aKOHOB MATEMATHUKH B
UCKYCCTBE, OIMCHIBATh OTAEIbHBbIC BBIJAIOLINECS PE3yJIbTAThI,
MOJIyYEHHBIE B XOJ/I€ Pa3BUTHUSI MATEMAaTHUKH KaK HAYKH, TPUBOJUTH
NpUMEPHl  MAaTEeMAaTHYECKUX OTKPBHITMH M WX aBTOPOB B

OTE€YECTBEHHOW U BCEMUPHON UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3J1eMEHT COACPKAHUS

1 Yucna u BBIYUCTICHUS

1.1 Harypanbnblie u nensie yncina. [Ipu3Haku AeIUMOCTH LEbIX YHCell

- OOBbIKHOBEHHBIE M JIECATUYHBIE  JIpOOM, TMPOLEHTH, OECKOHEUHbIE
' MIePUOIUYECKHIE TPOOH

13 Panmonaneupie uncna. Apudmervyeckue omepanydd € palUOHATbLHBIMU
' YUCIaMHU

14 JleficTBuTenpHbIE uyncaa. ApuMeTHYECKHE ONepaluu C JICHCTBUTEILHBIMU
' YUCIaMHU

Ls [TpuOnmkE€HHBIE BBHIYMCICHUS, TMpaBWIa OKPYTJICHUS, MPUKUIKA U OIEHKa
' pe3yJibTaTa BEIYMCIICHUM
2 Anrebpandeckue BoIpaKCHUS

2.1 BbykBeHHbIe BhIpakeHUs (BbIPaXXKEHHS C IEPEMEHHBIMHU )

55 Crenenb ¢ nenbiM nokazareneM. CTeneHb C paluOHAIbHBIM IOKAa3aTEJIeM.
' CBoiicTBa CTeNICHU

2.3 MHorousneHsl

24 Anrebpanueckas 1pooOb

55 Apudmernueckuii  KOpeHb  HATypajdbHOM  cremeHu.  JleiictBua ¢
' apu(pMETHIECCKUMH KOPHIMH HATYPaJIbHOU CTETICHU
3 YpaBHEHUS U HEPABEHCTBA

- Llenple W apoOHO-panMOHANBbHEIE ypaBHEHUS. CHCTEMBl U COBOKYITHOCTH
' YpaBHEHUU

39 Lensle u npoOGHO-palioHaNbHbIE HepaBeHCTBA. CHCTEMBbl U COBOKYITHOCTH
' HEPaBEHCTB

33 Pemrenne TekcToBBIX 33724

4 UwucnoBble mociieI0BaTEIbHOCTH

4.1 IlocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN

4.2 Apudmerndeckass U TeoMeTpuyeckas mporpeccuu. Dopmyna CIOKHBIX




IIPOLIEHTOB

5 OyHKIMHU
@Oyukius, cnocoObl  3amanus  ¢yHkuumu. [paduk  ¢yHkumu. OO6macTb
oTpesieNieHUs] U MHOKeCTBO 3HaueHuH ¢pyHkiun. Hymn pynxuun. [pomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GyHKIHMH. MaKCUMyMbl U
MUHUMYMBl (yHKIMU. Haumbosnbliee W HauMeHbllee 3HaYeHHE (YHKIMM Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMO U IIJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOBbI KOOPIMHATBI Ha INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 uX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHoOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpUYeCKUX BEJTMIUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




JAEMOBEPCHUUM IEHOYHBIX MATEPHUAJIOB

Hrorosasi KOHTpOJIbHASA padoTa 3a Kypc 7 Kiacca.

Bapuanr 1
1. B tpeyronsauke CDE n3BecTHO, uTo £C = 28°, £E =72°. YKa)kute BEpHOE
HEPaBEHCTBO:

Puc. 70 1) DE CD; 3) CE DE;
¥ D 12) CD CE; 4) DE CE.

2. loxaxure, uto AC = BD (puc. 70),

eciii AD = BCu £DAB =2CBA.
A B

3. B tpeyronbauke 4BC n3BectHO, uTo £A4 = 70°,
4B = 50°. buccekrpuca yria A nepecekaet ctopony BC B touke M. Halinure
yron AMC.

4. bokoBasi CTOpoHa paBHOOEPEHHOTO TPEYTOIHbHHUKA JACIIUTCS TOYKON KaCaHUs
BIIMCAaHHOM OKPY>KHOCTH B OTHOLLICHMH 2 : 7, CUMTast OT BEPIIMHBI yIJIa IIPH
OCHOBAaHMHM TpeyToibHUKa. HaliiuTe CTOPOHBI TPEYroJIbHUKA, €CIIN €r0
nepuMetp paseH 110 cm.

5. Touka O — cepenuna o6uccexktpucsl AM tpeyronbauka ABC. Ha
cropoHe AC ormeueHa Touka D takas, uto DO L AM. J[lokaxwure,

aro DM || AB.
Bapuant 2

Puc. 71 1 . B tpeyronbauke CDE n3BecTtHO, yTo £C = 55°,
¢ ' £D = 110°. Ykaxute BEpHOE HEPABEHCTBO:

D
1) CE CD;, 3) DE CD;
: , ) CEDE;4)CDDE.

2. Jokaxwure, utro LACB =£BDA (puc. 71),
eciu AD = BCwu £BAD =£A4BC.

3. B tpeyronbuuke MNK u3zBectHO, 4yTo £N = 50°. buccekrpuca
yria N nepecekaet ctopony MK B Touke F, ZMFN = 74°. Haliqute yron MKN.

4. bokoBasi CTOpOHa paBHOOEIPEHHOI'O TPEYTOJbHUKA JETUTCS TOYKON KacaHus
BIIMCAaHHOW OKPY>KHOCTH B OTHOIIEHUH 4 : 5, cCuuTasi OT BEPILIMHBI YIJIa IPU
OCHOBaHHHM TpeyToibHUKa. HaliiuTe CTOPOHBI TPEYroJIbHUKA, €CIIN €r0
nepumeTp paBeH 104 cm.



5. Ha ocuoBanuu AC paBHOOeapeHHOT0 TpeyroibHIuKa ABC OTMETHIH
TOUKy M, a Ha ctopoHe AB — Touky K Takue, utro BK = KM u KM || BC.
Hokaxwute, uto AM = MC.

Hrorosasi KOHTpoOJIbHAS padoTa 3a Kypc 8 kiacca.

Bapuanr 1

1. Haitaute yriel mapasnenorpaMmma, eciid OAuH U3 HUX Ha 46° QoJibIiie
JPYToro.

2. [Iponomxenust 60koBbIX cTOpoH AB u CD tpanenuu ABCD niepecekaroTcs B
touke K. Mensbliiiee ocHoBanue BC paBHO 4 cM, AB = 6 cM, BK = 3 cm. Halinure
Oo0JIbIIIEE OCHOBAHUE TPATICIIUH.

3. Beicota BD tpeyronbhuka ABC penut ero cropony AC Ha
orpe3ku AD n CD. Hatigute cropony BC, ecnmu AB =46 cm, CD =3 cwM,
2ABD = 30°.

4. OcHoBaHMS paBHOOOKOH Tparenuu paBHbI 10 cm 1 20 cM, a TuaroHainb
SIBJISIETCSI OUCCEKTPUCOH €€ Tymoro yriia. Beraucnure muiomans Tpaneiuu.

5. Y3 Touku B OKpYKHOCTH OIyLIEH NEPIEHANKYJIAp BM Ha €€
nuametp AC, AB =4 cm. Halinute pannyc oOKpyKHOCTH, €CJIM OTpe30K AM Ha 4
CM MeHblie otpe3ka CM.

Bapuant 2

1. Haitnute yriel mapannenorpaMma, €ciid OQuH U3 HUX Ha 18° MeHpe
IPYToro.

2. Ilponomkenust 60koBbIX cTOpoH AB u CD tpaneuuu ABCD nepecekaroTcs B
touke M. bonbiiee ocnoBanue AD paBHo 20 cm, MD =10 cm, CD = 8 cm.
Haiinute MeHblliee OCHOBaHUE TpaleIuu.

3. Beicota EK tpeyronsauka DEF penut ero cropony DF' Ha

orpe3ku DK u KF. Haiinure ctopony DE, ecnmu EF = V6 cm, KF =2 cm, £D =
45°.

4. OcHOBaHMS IPSIMOYTOJILHOM Tpaneuuu paBHbl 18 cm u 12 cM, a tuaroHaitb

ABJIsIETCS OMCCEKTpHCOoil e€ ocTporo yria. Beraucnure miomaas TpaneyH.

5. W3 Touku E OKPY>XHOCTH OIYIICH MepreHauKysip £EK Ha e€
muamerp DF, DE =2 v2 cm. HaliquTe paanyc OKpy>KHOCTH, €CIIH
otpe3ok KF Ha 6 cM Oosbinie otpeska DK.



HNrorosasi KOHTpPOJILHAs padoTa 3a Kypc 9 kiacca.
Bapmanr 1

1. JIBe CTOPOHBI MApajLIeIOrpaMMa PAaBHBI 3 ¢M H 2 V2 CM, a YToJl MeX/Iy HUMH
— 135°. Haiigure:

1) 66aBITYyI0 AMAaroOHANb MapajuieIorpaMMa;

2) myomaas napaiiesnorpaMma.

2. B tpeyronsuuke ABC u3BectHo, uto BC = 3 cm, AC = 2 cM, ZB =45°,
Haitgure yron A.

3. Okomno nmpaBwibHOTrO Tpeyroiaparuka ABC co croponoii 12 cM onrcana
OKpY>kHOCTH ¢ ieHTpoM O. 1) Haliaute miomans cekropa, CoAepKallero 1yry
AC. 2) Kakoii oTpe3ok siBisieTcst oopazoM ctoporsl BC npu moBopoTe BOKpyT
neHtpa O MpoTUB YaCOBOM CTpeENKU Ha yroa 120°7?

4. Jlokaxkute, 4to 4eThlpéxyroibHUK ABCD c BepmmHamu B Toukax A (—1;
_1),
B (—3; 1), C(1;5) u D (3; 3) ssBisgercst npsiMOYTOJIbHUKOM.

5. Halimute ypaBHEHHE OKPY>KHOCTH, SIBIISIOIICHCS 00pa3oM OKPYKHOCTH
¥ 2 ¥ 2 _ -+ .
\X+4 )"+ y=5]"=49 ppp napannensHoM nepenoce Ha BekTop 4/ —2:6/.

Bapuanr 2

1. /IBe cTOpoHBI MapajieaorpaMMa paBHbl 4 ¢M U 4 v 3 oM, a YIOJI MEXIY HUMU
— 30°. Haiigure:

1) 66nbIIYIO AMArOHAIb MApAIIIEIOTrpaMMa;

2) moniaapr napauieaorpaMmma.

2. B tpeyromsunke ABC msBectHO, uto AC =3 V2 ¢m, BC =3 cm, ZA = 30°.
Harigure yron B.

3. Oxkono kBagpaTta ABCD co cTopoHO# 8 cM onucaHa OKPYKHOCTb C [IEHTPOM
O. 1) Haitaure mmomaaes cexropa, coaepxaiiero ayry BC. 2) Kakoit otpe3ok
sBIIsIeTCsl 00pa3zom cTopoHsl AD mpu moBopoTte BokpyT meHTpa O 1mo 4acoBoi
cTpeske Ha yroi 90°?

4. Joxaxurte, 4ro 4eTbipéxyroiabHuk ABCD c BepmmHamu B Toukax A (—3; 3),
B (2;4),C (1; —1) u D (—4; —2) sBnsetcst poMOOM.

5. Haitaute ypaBHEHUE OKPYKHOCTH, SIBIISIONICICS 00pa3oM OKPYKHOCTH

; WF g 3 = .
\x=3+{y+2]"=64 npy napannensrom nepenoce Ha BekTop 417/
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