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MNOACHUTEJIBHASA 3AIINCKA

['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 KIIACC
KosanuecTBo yacos
Ne n/m HaunMeHoBaHue pa3ieioB U TeM K I DJIeKTPOHHBIe (HU(POBHIE)
B NPOrpaMMblI Bcero OHTPOJILHELE PAKTHUCCKHE | o GpazosaTebHbIe pecypebl
padoThI padoTsbI
[Ipocreiimne reomerpuueckre GUrypsl
1 U uXx cBoiicTBa. M3mepenue 14 1 1 https://m.edsoo.ru/SCDUTTDXL
T€OMETPUUECKUX BEJIMYUH
2 TpeyronbHUKH 22 1 1 https:/m.edsoo.rt/LUWH113V3
3 HapaiuienbHEIe MpMBIE, CYMMA YTII0B 14 1 1 https://m.edsoo.ru/C3QIURDVS
TPEYIroJIbHUKA
4 OKpy)KHOCTS 1 KpyT. T'eomeTputiecke 14 1 1 https://m.edsoo.ru/ZCZQS49CU
OCTPOEHUS
5 IToBTOpEeHME, 0600IICHNE 3HAHUIA 4 1 1 https://m.edsoo.ru/RJJ3LV3V2
OBIIEE KOJIMYECTBO YACOB I10 63 5 5
[TPOTPAMME



https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/RJJ3LV3V2
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/ZCZQS49CU

8 KUIACC

KoJsmn4yecTBo yacoB DJIeKTPOHHBbIE
Ne n/n HanmeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
B NporpamMmslI Bcero Koﬁﬂ TPOBHLIE l'[pa%canecml o0pa3oBaTte/bHbIE
padoThI e padoThI pecype
N bu6mmoreka [{OK
! HeThipexyrombHmKH 12 ! https://m.edsoo.ru/7f417e18
2 A —— 14 | Bu6morexa LIOK
pey y M https://m.edsoo.ru/7f417e18
[Tnomaau nonoOHBIX GUryp
T o
3 HegﬁzManoinaii?{i;?pﬁgza?{ MOI00HBIC 15 1 buGnuorexa [IOK
poriopi P » TIOX https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
4 Teopema IIudaropa n Hayana 10 1 bubnnorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriabl B OKpY>KHOCTH. Briicanuelie u
5 ONMCAHHBIEC YETBIPEXYTOJIbHUKU. 13 1 bubnnorexa [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEN
. bu6mmoreka [{OK
6 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 hits:/m.edsoorw/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'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

Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM KoJsnuecTBo 4acoB JuekTpoHHbIe (HUGpoOBbLIEL)
MpPOrpaMMbI Bceero KonTposbHbI IMpakTuu o0pa3oBaTe/IbHbIE PeCypPChl
e padoThl ecKue
padoThI
1 Bexkrops! 12 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41al2c
2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmnoreka [JOK
CUHYCOB. PenieHne TpeyroibHIUKOB https://m.edsoo.ru/7f41al2¢c
4 IIpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA 8 bubnuorexa [IOK
OKPY’XHOCTH U IUIOIIAAb Kpyra. https://m.edsoo.ru/7f41al2c
Brrunciienue niomanei
5 [IpeobpazoBanne mogodus. Merpudeckue 10 1 bubmuorexa [JOK
COOTHOILIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
6 JBH>KEeHUS MIOCKOCTH 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 7 2 bu6nmorexa [JOK
CHCTEMAaTH3aINs 3HaHUH https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



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
KosanuyecTBo 4yacos
Ne Tema vooka Hara DJIeKTPOHHBIEe HH(pPOBbIE
n/n yp Bcero Konrpoabneie | IIpakTaieckue u3yuyeHusi | oOpasoBaTe/ibHbIE PeCypchl
padoThI padoTsbI
1 Touku, npsMble, OTPE3KH 1 bubanorexa [JOK
https://m.eds00.ru/8866b724
2 JIy4d u yron 1 bubnnorexa [JOK
https://m.edsoo.ru/8866cbba
3 CpaBHEHME OTPE3KOB U YIJIOB 1 bubnmnorexa [JOK
https://m.edsoo.ru/8866c5c0
4 JlnuHa oTpeska 1 but6mmoreka [JOK
https://m.edsoo.1u/8866c7be
Enunuier namMepenus.
5 N3mepurenbHbie 1
UHCTPYMEHTBI
6 VYpoxk-npaktukym "U3mepenue 1 1
OTpPE3KOB"
7 ['panycHas Mepa yria 1
8 W3mepenue yrios 1
9 Ypoxk-npaktukym "HM3mepenue 1 1
yrJ0B"
10 CMexHbIE U BEPTHUKAIIbHBIE YTJIbI 1 bubmuorexa [JOK
https://m.edsoo.ru/8866¢c3ea
11 [IepneHuKyIsIpHBIE IPSIMBIE 1
Ypok cucrteMatu3auuu 1
12 . 1
0000111eHNS 3HAHUH
13 Kontponbnas padora Ne 1 1 1



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

14

Tpeyronpuuk. [lepumetp
TPEYroJbHUKA

15

Pemenue 3aau o teme
"IlepumeTp TpeyroabHUKa"

bubnnoreka [IOK
https://m.edso00.ru/8866¢ce80

16

IIepBblii npU3HaK paBeHCTBA
TPEYTOJIbHUKOB

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

17

Pemenue 3a1au Ha 10Ka3aTEIBCTBO

bu6nmoreka [JOK
https://m.edsoo.ru/8866d34e

18

[lepnenauKysp K OpsIMOM.
MenunaHbl, OUCCEKTPUCH! M BHICOTHI
TPEYTrOJIbHHUKA

bu6nmmoreka [IOK
https://m.edsoo.ru/8866¢e01e

19

Pemenue 3a1a4 no reme

"[lepneHAUKYISIP K MPSIMOU.

MenuaHsl, OUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKA"

20

CBoiicTBa paBHOOEIPEHHOTO
TPEYroJbHUKA

21

Pemenune 3amad mo teme

"CBolicTBa

paBHOOEIPEHHOTO
TpeyroJibHuka'"

bu6nmmoreka [IOK
https://m.edsoo.ru/8866e88¢

22

Pemenune 3aJa4 Ha J0Ka3aTCJIbCTBO

23

Bropoii npu3Hak paBeHCTBa
TPEYTOJILHUKOB

24

Pemenue 3ana4 Ha
JI0Ka3aTeNIbCTBO 10 Teme "Bropoit
MIPU3HAK

paBEHCTBA TPEYrOJbHUKOB"

bu6mmorexa [{OK
https://m.eds00.ru/8866¢e9%¢c

25

TpeTuii mpu3HaK paBeHCTBA
TPEYrOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa

Pemenue 3amay Ha

26 JI0KA3aTeJIbCTBO IO TEME bubnuorexa [JOK
"TpeTuii mpu3HaK paBeHCTBA https://m.edsoo.ru/8866d6fa
TPEYTOJbHUKOB

Pemrenue 3a1au Ha TOTOBBIX Bu6muorexa I[OK

27 deprexax "llpusnaxn " https://m.eds00.ru/8866d880

paBEHCTBA TPEYTOJIbHUKOB
YPOK - IPaKTHKYM bubaunoreka LIOK

28 IpusHaxu pasexctsa https://m.eds00.ru/8866d880
TPEYTOJILHUKOB

29 Ypok 00001eHus 1 bubnmnoreka [JOK
CHUCTEMaTU3allM1 3HAHUI https://m.edsoo.ru/8866e26c

30 KonTponbHast padorta Ne 2

31 OKpyXHOCTh bubnnorexa [JOK

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

32 [IpuMepsl 3a1a4 HA IOCTPOEHUE

33 Onpenenenue
napauIeIbHBIX MPSMBIX

34 [Ipu3Haky napajuieIbHOCTH IBYX bubanorexa [HOK
MPSIMBIX https://m.edsoo.ru/8866eb22

Pewmenne 3amau mo reme

35 "[Ipu3Haku mapamieIbHOCTH ABYX
npsiMbIX"

[IpakTHyeckue cnocoOb! Bu6miorexa LIOK

36 TOCTPOCHHA MApaICIbHBIX https://m.edsoo.ru/8866ecbc
PSIMBIX

37 AKCHOMBI F€OMETPUHI bub6nmoreka [IOK

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

38 AKCHOMa NapaJuieNIbHbIX MPSIMbIX

39 TeopeMsl 00 yriax, Bu6moreka [IOK



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

00pa3oBaHHBIX JABYMS
napauieIbHBIMU NPSIMBIMUA U
CeKyIIei

https://m.eds00.ru/88661086

40

Pemienue 3a1a4 Ha TOTOBBIX
yepTeKax

41

Pemenue 3amad mo reme

"Teopemsl 00 yriax,

00pa30BaHHBIX IBYMS
napauIeTbHBIMA TIPSIMBIMU U
cekymen"

42

VYPOK - IpakTuKym

"TeopeMsl 00 yriax,

00pa30BaHHbBIX JBYMs

napajuieIbHBIMU TPSMBIMH
U cexyIen"”

43

VYTABI ¢ COOTBETCTBEHHO

napauieIbHbIMU WIH

MIEPIEHAUKYIAPHBIMU
CTOPOHAMHU

bu6mmoreka [IOK
https://m.eds00.ru/886613b0

44

Ypok 06001eHus u
CUCTEMAaTH3aIlNi 3HAHUHI

45

KonTtposbnas pabora Ne 3

46

Teopema o cymme yriioB
TPEYroJbHUKA

bu6nmoreka [JOK
https://m.eds00.ru/88661630

47

OcCTpOyroJIbHBIN,

IIPSAMOYTOJIBHBIN U

TYyHOYTOJIbHBIN
TPEYTOJIbHUKU

bu6nmoreka [JOK
https://m.edsoo.ru/886618ba

48

Pemenue 3amau o reme "Cymma
YIJIOB TPEYTOJbHUKA"

bu6nmmoreka [IOK
https://m.edsoo.ru/8866fa5e

49

Teopema 0 COOTHOIIEHUH



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba

MEXJly CTOPOHAMH U yIilaMu
TPEYTOJIbHUKA

50 HepaseHcTBO TpeyroiapbHuka bubmmorexa [IOK
https://m.edsoo.ru/8866febe
51 Hexkotopsle cBoOlCTBa U IPU3HAKU bubnnorexa [JOK
HPSAMOYTOJIBHBIX TPEYTOJIBHUKOB https://m.eds00.ru/88670800
. [Ipu3Haku paBeHCTBa Bu6miorexa LIOK
TIPAMOYTOTIEHBIX https://m.edsoo.ru/88670e9a
TPEYTOJIbHUKOB
53 Pemenue 3ana4 no teme
"[IpsiMOYTOIbHBIE TPEYTOJIBHUKH"
PaccrosiHue oT TOYKH 110
54 npsaMoii. Paccrosiare Mexy
napauieIbHBIMU NPSIMbIMU
55 [TocTpoeHnue TpeyroyibHMUKa 110 bubanorexa [JOK
TPEM JJIEMEHTAM https://m.edsoo.ru/8867013¢
56 Ypok 000011eHHs 1 bu6nuoreka [JOK
CHUCTEMAaTU3alluy 3HAHUU https://m.eds00.ru/88670508
57 KonTponbHast padorta Ne 4
58 CBoiicTBa OMCCEKTPUCHI yTia bubnuorexa [JOK
https://m.eds00.ru/88670a62
59 CBolicTBa CEpEMHHOIO
NEPHEHANKYIISIPA K OTPE3KY
" 'I‘DFHIGHI/IG 3a7a4 110 TEME Bu6mmorexa LOK
eo?/IeTqueCKoe MecTo https://m.eds00.ru/8867103¢
TOYEK
CBoiicTBa 1MAMETPOB U XOPA
61 OKPY>KHOCTH.
KacatenbHast K OKpyKHOCTH
62 Brnucannas u onucanHas bubnmnoreka IIOK

https://m.edso0.ru/88671188



https://m.edsoo.ru/88671188
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8866fe6e

OKPYKHOCTHU TPEYTOJIbHHUKA

Pemmenue 3amay o teme

" bubmuorexa [JOK
63 Opr}KHOCT'E”' KacarenbHas k I https://m.edsoo0.ru/886712d2
OKPY>KHOCTH
Pewenue 3anau Ha
64 JTI0KA3aTeNbCTBO O TEME 1 bubnuorexa [JOK
"OKPY)KHOCTB. KacaTennpHas x https://m.edsoo.ru/88671462
OKpY>KHOCTH"
65 CummMeTpuuHbie Urypsl 1 bubnmnorexa [JOK
https://m.eds00.ru/886715b6
66 Ypok 00001eHus 1 1 bubnmnoreka [JOK
CHUCTEMaTU3allM1 3HAHUI https://m.edsoo.ru/886716ec
67 Kontposibnast pabora No 5 1
63 YPpOoK HTOrOBOr0 MOBTOPEHUS 1 bubnuorexa [JOK

https://m.eds00.ru/886719bc

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec

8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Tema VpOKA K o Mara uugposbie
n/n yp Bcero oﬁﬂ TPOILHBIE p ;KT"%CK"e u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypes
[TapamienorpaMM, ero Npu3HaAKU U 1 bu6muoteka [{IOK
CBOMCTBA https://m.edsoo.ru/88671af2
5 [Tapamnenorpamm, ero Npu3HaKu U 1 bubnmnoreka [JOK
' CBOWCTBA https://m.eds00.ru/88671cal
3 [Tapannenorpamm, €ro nNpu3Haku U 1 bu6muoteka [IOK
' CBOWCTBA https://m.eds00.ru/88671cal
bubmuoreka [JOK
4 | Tpaneuns ! hitps://m.edsoo.ru/88672358
c PaBHOOOKAs 1 IPSIMOYTOJIbHAS 1 bubnmnorexa [JOK
' Tpalennu https://m.eds00.ru/8867252¢
6 PaBHOOOKas 1 IPAMOYTOJIbHAS 1 bubnunorexa [JOK
' Tpanenuu https://m.eds00.1ru/88672858
YactHble cinyyau
7 IapajuiesIorpaMMoB 1 bu6muoteka [{IOK
' (IpsIMOYTOJILHUK, pOMO, KBapar), https://m.edsoo.ru/88671dea
UX IPU3HAKKU U CBOKCTBA
YacTHble cayyan
8 napajuieJIorpaMMOB 1 bubnmnoreka [JOK
' (IpsAIMOYTONTFHUK, POMO, KBaJIpar), https://m.edso0.ru/88671£20
WX MPU3HAKH U CBOICTBA
YactHble cnyyan
9 napajuieIorpaMMoB 1 bubaunoreka IIOK
' (IpsIMOYTOJTLHUK, pOMO, KBapar), https://m.edso0.ru/8867209¢
UX IPU3HAKKU U CBOKCTBA
bu6mmoreka [IOK
10. Meton ynBoeHus MeZHaHbl 1 https://m.edso00.ru/88672b14



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672358
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
https://m.edsoo.ru/8867252e

but6mmoreka [JOK

11 HenparbHas cHMMETpHs https://m.edsoo.ru/88672b14
12 Konrponsnas pabora no Teme bubnunoreka IIOK

' "UeTbIpEXyroJibHUKN" https://m.edso0.ru/88672c%a
13 CaoiicTBa monaaeu bubnuorexa [HOK

" | reomerpuueckux GUTyp https://m.edsoo.ru/886745fe
14 @opMyIIsI IS IUIOLIAIH bubmmoreka [IOK

] TpeyroJIbHUKA, MapajiIeaorpaMma https://m.edso0.ru/88674860
15 dopmysl I IUI0LAAN bubmmoreka [IOK

] TpEyroJIbHUKA, NTapajlIeaorpaMma https://m.edsoo.ru/88674a22
16 @opMyIIsl IS IUIOLIAN bubmmoreka [IOK

] TpeyroJIbHUKA, IapajiieaorpaMma https://m.edsoo.ru/88674a22
17 @opMyIsl IS IUIOLIAAN bubnnorexa [JOK

] TpPEyroJIbHUKA, NTapaJIIeIorpaMma https://m.edsoo.ru/88675288
18 @opMyIIbl ISl IUIOMIAAN bubnmnorexa [JOK

) TPEYroJabHUKA, ITapajlIeIorpaMma https://m.edsoo.ru/8867542¢
19 Brruucnenue mionanei CiaoxHbIX bu6mmorexa [IOK

" | ¢uryp https://m.edso0.ru/88674¢78
20 [Tnomanu ¢puryp Ha KIeT4aTON bubnmnoreka [JOK

" | Oymare https://m.eds00.ru/8867473¢
21. | Tlnomanu nogoOHBIX GUTYP
22. | Tlnomanu mogoOHBIX GUTYD
23 3ajauu ¢ MPaKTUYECKUM bu6muoteka [IOK

' CoJIep’)KaHNEM https://m.edso00.ru/88675558
24 3ajauu ¢ IPaKTUYECKUM bubnmoreka [JOK

' COICP/KAHUEM https://m.eds00.ru/88675684
25 Pemienue 3aa4 ¢ MoMoIIbLI0 METO1a bubnuotexa [JOK

) BCIIOMOTaTeJIbHON TLIONIAIN https://m.edsoo0.ru/88674190
2% KonrtponbHas padorta no teme bubnmnorexa [JOK

"Tlromans"

https://m.eds00.ru/8867579¢



https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675558
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/88672b14
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88672c9a

Teopema I[Iudaropa u eé

bubmuoreka [JOK

27 IIPUMEHEHUE https://m.eds00.ru/88675918
28 Teopema IIudaropa u e bubnnorexa [JOK
' MIPUMEHEHUE https://m.eds00.ru/88675918
29 Teopema [Iudaropa u eé bubnmnoreka [JOK
] IIPUMEHEHUE https://m.edsoo.ru/88675abc
30 Teopema [Tudaropa u eé
' MIPUMEHEHUE
31 Teopema I[Tudaropa u eé
] [IPUMEHECHUE
OrnpesienieHne TPUTOHOMETPUUECKUX
o | T B LOK
’ pAMOY pey ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOUICHUS
B MPSIMOYTOJIbHOM TPEYTOJIbHUKE
33 OCHOBHOE TPUTOHOMETPUUYECKOE bu6muoteka [IOK
' TOXJIECTBO https://m.edsoo0.ru/88675f44
34 OCHOBHOE TPUTOHOMETPUYECKOE
' TOXIECTBO
35 OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJECTBO
KonTponbnas pabota mo teme
36 "Teo peMa HI/IQI))aro a ¥ Hayvasa buGnuorexa [IOK
' p " P https://m.edsoo.ru/8al1407e8
TPUTOHOMETPUHU
Teopema Paneca u Teopema o bubnnorexa [JOK
37.
MPONOPLUMOHAIIBHEIX OTPE3Kax https://m.edsoo.ru/8867337a
38 Cpenusisg TuHUS TPEYTOJIbHUKA bubmorexa LOK
' pent pey https://m.edsoo.ru/88672¢0c
39. Cpenusisg nuHUS TPEYTOJIbHUKA bubmmorexa [TOK
https://m.edsoo.ru/88672f38
40. Tpanenusi, €€ cpeaHssl JTUHUS bu6nuoreka [JOK



https://m.edsoo.ru/88672f38
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88675abc

https://m.edso0.ru/88672358

41 Tpaneuust, €€ cpenHss TUHUS bubmorexa LIOK
) pareuu, peiL https://m.edso0.ru/88673064
42 [IponoprimoHanbHbIE OTPE3KU bubmorexa IIOK
' PomopIL p https://m.eds00.1u/88673794
43 IIponopuroHalIbHBIE OTPE3KU bubmorera [JOK
) p Pl p https://m.edsoo.ru/88673794
44 LlenTp mMacc B TpEyroJbHUKE bubmorexa LIOK
' P pey https://m.edsoo.ru/886738fc
bubmuoreka [JOK
45. Ion100HbIe TpeyronbHHKH https://m.edsoo.ru/88673a78
Tpu npusHaka nmogoous bubnmnorexa [JOK
46.
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae
47 Tpu npusHaka nomodus bubnnorexa [JOK
' TPEYTOJHLHUKOB https://m.edso0.ru/88673d52
48 Tpu npusHaka mogoous bubnmnoreka [JOK
] TPEYTrOJIbHUKOB https://m.edsoo.ru/8867400e
49 Tpu npuzHaka nomodus
' TPEYTrOJIbHUKOB
50 [Tpumenenue nonodus npu
] pEIIEHNU IPAKTUYECKUX 3a1a4
51 KonrponsHas padora no Teme bubaunoreka LIOK
' "[TogoOHbIE TPEYTOALHUKH" https://m.edsoo.ru/8867445a
BnucanHnbie U LeHTpabHbIE YIJIbI, bubnmoreka [JOK
52. o o
YroJl MeXJ1y KacaTeabHOW U XOpaou https://m.edsoo.ru/8al415b2
Brnucannbie v LIEHTpaIbHBIE YTJIbI, bu6mmoteka [IOK
53. . .
YIOoJI MEKJly KacaTeJIbHON U XOpIOH https://m.edsoo.ru/8a141940
BrucanHnble U LIEHTpaJIbHBIE YIIIbI, bubnmnorexa [JOK
54. o o
YroJl MeXJy KacaTeabHOW U XOpaou https://m.edsoo.ru/8al41b34
55. Y1l MEXAY XOpJAaMU U CEKYLIUMU
56. YIB!l MEXAY XOpJAaMU U CEKYITUMU



https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/88673d52
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/8867445a
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/886738fc

Brnmcannbpie 1 onnmucaHHBIC

57 YeTBIPEXYTOJIBLHUKU, UX IIPU3HAKU U bubnnorexa [IOK
' N pexy ’ p https://m.edsoo.ru/8a140f86
CBOICTBa
Boucanusie 1 onMcaHHbIE
58 YeTBIPEXYIOJIBHUKU, UX IPU3HAKUA U bubnnorexa [IOK
' . pexy ’ P https://m.edsoo.ru/8al416d4
CBOICTBa
Boucanusie 1 onMcaHHbIE
59 YeTBIPEXYIOJIBHUKU, UX IPU3HAKUA U bubnnorexa [IOK
' N pexy i P https://m.edsoo.ru/8al416d4
CBOICTBa
[IpumeneHue CBOMCTB BIIMCAHHBIX U
60 OIMHMCAaHHBIX YETHIPEXYTOTLHUKOB
’ P PEIICHUN T€OMETPUUECKHUX
3ajau
IIpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 OMHMCAHHBIX YETHIPEXYTOJIbHUKOB
' MIPHU PEIIEHUN T€OMETPUUYECKUX
3amay
62 B3anMHoe pacnonoxxeHue 1Byx bubnmnoreka [JOK
] OKPY>KHOCTEH, O0II1E KacaTeIbHbIe https://m.edsoo.ru/8al410a8
63 Kacanue okpyxHocTen Bubmioreka IJOK
) Py https://m.edsoo.ru/8al1410a8
KonTponsHas pabora o Teme
64 "VrmI:I B OK >II)<HOCTI/I Broucannrie Bubmzorexa LIOK
) Py ) " https://m.edsoo.ru/8a141c88
Y ONHMCAHHBIC YETHIPEXYTOJIbHUKH
IToBTOpEHNE OCHOBHBIX ITOHATHUHA U
65 MGTO,I[(I))B KypcoB 7 U 8 KiIaccoB Bubmiorexa IJOK
) yp N ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUN
IToBTOpEHNE OCHOBHEIX ITOHATHUHA U
66 MGTO,I[(I))B KypcoB 7 U 8 KilaccoB Bubmaorexa HOK
) yp N ’ https://m.edsoo.ru/8al41efe
00001IeHNE 3HAHUN
bubanorex K
67. Hrorosas konTpoipHas pabota Omaorexa O

https://m.edsoo.ru/8a142368



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141ddc

IToBTOpEHNE OCHOBHBIX ITOHATUH U
68 METO, (I))B KypcoB 7 1 8 KJ1accoB 1 bubnnorexa LIOK
' AOB KYP . ’ https://m.edsoo.ru/8al1420ac
0000111eH1e 3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0
[TPOTPAMME
9 KUIIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Jara
Ne Tema ypoka K 11 M3y4YeHH uHppoBbIe
/i YpP Beero Oﬁl-lTpo.]ILHLIe %aRanecmle . Yy 00pa3zoBaTelbHbIE
padoThI padoThI pecypeb
1 Omnpenenenne BeKTOpoB. PU3NUECKU U | bubnuoreka LIOK
T€OMETPHYECKHI CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
) CrnoxeHue ¥ BEIUUTAHUE BEKTOPOB, 1 bu6nuoreka [JOK
YMHOKEHHE BEKTOpPA Ha YKCIIO https://m.edsoo.ru/8al44a8c
3 CrnoxeHue 1 BBIYUTAHUE BEKTOPOB, | bubmuoreka LIOK
YMHOXKE€HHE BEKTOpPa Ha YUCIIO https://m.edsoo.ru/8a144d52
4 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB, 1
YMHOKEHHUE BEKTOpA HAa YUCIIO
5 Pasnoxxenne BekTopa 1o 1Bym 1
HEKOJJIMHEApHBbIM BEKTOpam
6 Koopanaatel BekTopa 1 bubnnorexa [IOK
p p https://m.edsoo.ru/8al44fbe
Cka 0€ IIPOU3BEACHUE BEKTOPOB, €TI0
KaJIIpHOE TIPOU3BE/ICHUE BEKTOPOB, €T Bu6morexa LIOK
7 IIPUMEHEHUE JI HaX0XKJICHUS JJIUH U 1

YIJI0B

https://m.edsoo.ru/8al14539¢



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a1420ac

CkansipHOE TPOU3BEACHNE BEKTOPOB, €T0

bu6mmoreka [IOK

8 TPHUMCHCHHE LA HAXOACICHUA JUTHH 1 https://m.edsoo.ru/8al14550e
YIJIOB
9 Pemienue 3a1au ¢ nOMOIIBIO BEKTOPOB bubmmorexa TIOK
! H p https://m.edsoo.ru/8al44c3a
10 Pemenue 3a1au ¢ IOMOIIBI0 BEKTOPOB bubmorexa TIOK
A m p https://m.edsoo.ru/8al1458c4
1 [IpuMeHeHne BEKTOPOB ISl pelLlIeHUs
3a1a4 QU3HKHU
" " bu6mmoreka [IOK
12 KonrtponbHas pabora no reme "BekTopsl https-//m.edsoo.ru/8al45b08
13 JlexapToOBBI KOOPAMHATHI TOUYEK Ha
MJIOCKOCTH
. bu6mmoreka [JOK
14 YPABHEHHE PAMO}i https://m.edsoo.ru/8al45c48
15 YpaBHeHue npsamoi
16 YpaBHEHHE OKPYKHOCTH bubmrorexa TIOK
P Py https://m.edsoo.ru/8al4635a
17 KoopanHatel TOuek nepeceyeHus bu6nuoreka LIOK
OKPYKHOCTH U NPSIMOU https://m.edsoo.ru/8a146620
Meroa koopAMHAT NpU PELICHUN
18 F€OMETPUYECKHX 3a/1a4, IPAKTUIECKUX
3a/1a4
Meroz KOOpAUHAT IPU PELICHUU
19 reOMETPUYECKHUX 3a]1a4, TPAKTUYECKUX
3a/1a4
Meroz KOOpAUHAT IPU PELICHUN
20 reOMETPUYECKHUX 3aJ1a4, TPAKTUYECKUX
3a/1a4
1 KonTponbhas padbora no teme bu6nuoreka [IOK

" JlekapTOBBI KOOPIMHATHI HAa TJIOCKOCTH"

https://m.edsoo.ru/8al46e0e



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
https://m.edsoo.ru/8a14550e

Omnpenenenne TPUrOHOMETPUUECKUX

bubmuorexa [JOK

22 dbynkmii yrios ot 0° go 180° https://m.edsoo.ru/8al424bc
23 DopMyIIbl IPUBEICHUS
bub6moreka [JOK
24 Teopema kocuiycos https://m.edsoo.ru/8al14336¢
25 TeopeMa KOCHHYCOB
26 Teopema KOCHHYCOB bubmorexa LIOK
p Y https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
27 Teopema curycos https://m.edsoo.ru/8al42e8a
28 Teopema CHHYCOB
29 Teopema CHHYCOB
30 HaxoxnaeHnve IuH CTOPOH U BEJTMYUH bu6nmoreka [IOK
YIJIOB TPEYrOJIbHUKOB https://m.edsoo.ru/8a1430b0
31 Pemienue TpeyroibHIKOB bubmorexa LIOK
peyroit https://m.edsoo.ru/8al42ac0
32 P HKOB bubmuorexa [JOK
CHICHHE TpeyroJibt https://m.edsoo.ru/8al42ac0
33 P € TPEYroJIbHUKOB bubmorexa TIOK
CHICHHE TPCY https://m.edsoo.ru/8al42ac0
34 Pemenue TpeyrojbHUKOB bubmorexa TIOK
pey https://m.edsoo.ru/8al42ac0
35 [IpakTueckoe NPUMEHEHHUE TEOPEM bubnuoreka [JOK
CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
36 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHHYCOB M KOCUHYCOB
37 KonTponshas padbora no teme "Pemnienne bubnuoreka [IOK
TPEYTrOJbHUKOB" https://m.edsoo.ru/8a14392a
33 [IpaBuIBHBIE MHOTOYTOJIBHUKH, bu6mmoreka [JOK
BBIUYUCIICHUE UX DIIEMEHTOB https://m.edsoo.ru/8al46fda
39 Uucno . JInnHa OKpy»KHOCTH bu6mmoreka [JOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc

https://m.edsoo.ru/8al1472c8

bubmuorexa [JOK

40 Hucno 7. JlmaHa OKpyKHOCTH https://m.edsoo.ru/8al4714c¢
41 JlmuHa 1yru OKpy>KHOCTH
42 Pannannas mepa yria Brbmaorexa LIOK
A pay https://m.edsoo.ru/8al4714c¢
43 IInomane kpyra, ceKTopa, cerMeHTa BrbmaoTexa LIOK
IMalb Kpyra, pa, https://m.edsoo.ru/8a147426
44 IInomane Kkpyra, cekTopa, CerMeHTa bubmiorexa LJOK
Ialb Kpyra, pa, https://m.edsoo.ru/8a147750
45 IImomane Kkpyra, cekropa, CerMEHTa Bubmiorexa LIOK
IHalik Kpyra, pa, https://m.edsoo.ru/8a147750
46 IMousgaTHe 0 IBMKEHNH IIJIOCKOCTHU Brbmaorexa LIOK
A https://m.edsoo.ru/8a147c82
47 ITapanaensHBIN ITEPEHOC, TOBOPOT BrbmaoTexa LIOK
p p i p https://m.edsoo.ru/8al47f16
48 ITapasmiensbHBINA IIEPEHOC, IIOBOPOT bubmiorexa LJOK
p p i p https://m.edsoo.ru/8al47f16
49 [TapajuteapHbIi IEPEHOC, TIOBOPOT
50 [lapajutenpHBbIi IEPEHOC, TIOBOPOT
51 [IpuMeHeHre NBUKEHUI IIPU PELLIEHUH bubnuoreka LIOK
3a1a4q https://m.edsoo.ru/8a1480e2
KoHnTponbHas paborta 1o Temam
52 "IIpaBHIIbBHBIE MHOTOYTOJIBHUKH.
OKpY>KHOCTb. JIBH>KEHHUS MIIOCKOCTH"
bu6mmoreka [IOK
53 [TonsiTne o mpeodpa3oBaHUM TOIOOMS https://m.edsoo.ru/8al43ab0
54 COOTBETCTBEHHBIC DJIEMEHTHI TTOJOOHBIX bubnuorexa [JOK
buryp https://m.edsoo.ru/8al43de4
55 COOTBETCTBEHHBIE DJIEMEHTHI IIOJ00HBIX

huryp



https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143ab0
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

Teopema 0 IpoU3BeIEHUH OTPE3KOB
XOpII, TeoOpeMa O MPOU3BEICHUN OTPE3KOB

bu6mmoreka [IOK

56
CEKYIIUX, TEOpEMA O KBAApaTe https://m.edsoo.ru/8a14406e
KacaTeJIbHOU
Teopema 0 IpOU3BEACHUN OTPE3KOB

57 XOpI, TEOpEMA O NMPOU3BEIECHUH OTPE3KOB bu6mmoreka [JOK
CEKYIIUX, TeOpEMaA O KBaJpare https://m.edsoo.ru/8al441a4
KacaTeJIbHOU
Teopema 0 Ipon3BEAECHUN OTPE3KOB

53 XOpA, TeOpeEMa O NPOU3BEICHUH OTPE3KOB bu6nuoreka [IOK
CEKYIIUX, TEOpEMA O KBaApaTe https://m.edsoo.ru/8al442da
KacaTeJIbHOU

59 [IpuMeHeHHe TeopeM B pelleHun bubnuoreka [IOK
TeOMETPUYECKUX 3a71a4 https://m.edsoo.ru/8a143106
[IpumeHeHne TeopeM B peleHnn bu6mmoreka [{JOK

60
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc

61 [IpumeneHne TeopeM B pelICHUN bu6nuoreka [IOK
T€OMETPUUECKHX 3aJ1a4 https://m.edsoo.ru/8a144578
Kontponbhas pabota no teme

62 "TIpeoOpa3oBanue momoous. bu6mumorexa IIOK
MeTtpurueckne COOTHOLICHUS B https://m.edsoo.ru/8al447a8
OKpY>KHOCTH"

[ToBTOpenue, o6o0IIEHKE,

63 cucreMarusanus 3HaHui. smepenue bubnuoreka LIOK
TeOMETPUUYECKUX BEIUYNH. https://m.edsoo.ru/8a148524
TpeyroabHUKH
IToBTOpenue, 0000IIEHNE,

64 CI/ICTel\/lloaTI/ISa ust 31$H1/H?1 [TapannensHbie bubmorexa LIOK

H - 11ap https://m.edsoo.ru/8a148650
Y IEPHEHANKYJISIPHBIE TIPSIMbIE
[ToBTOpeHnue, 060061IeHNE,
65 cuctemarusanus 3HaHuH. OKPY>KHOCTb U

Kpyr. ['eomeTpuueckue NOCTPOCHHUS.



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a14406e

YTIibl B OKPY>KHOCTH

[ToBTOpeHmE, 0600IICHNE,
cucTeMaru3alus 3HaHui. Brmmcanueie u
ONMCaHHbBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB

66

67 HroroBast kKoHTpoJIbHAs paboTa

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

[ToBTOpenwue, 06001IIEHNE,
cucTeMaTH3aIns 3HaHUH

68

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

7 KUIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

Pacnio3HaBaTh U3yueHHbIE T€OMETPUUYECKHE (PUTYPBI, ONIPENENATh UX
B3aMMHOE pPAaclojoXKeHHe, N300pakaTb reoMeTpudeckue (Urypsl,
BBITIOJIHATh YEPTEXKU IO YCIOBUIO 3aAayd. V3MepsTh nuHEHbIE U
YTJIOBBIC BCJIMYWHBI. Pemarn 3a/la4i Ha BBIYUCJICHUEC OJIMH OTPE3KOB

H BCJIMYUH YIJIOB

6.2

Jlenate rpy0yIo OIIEHKY JTMHEHHBIX U YTTIOBBIX BEIMYUH MTPEIMETOB B
pEaNbHON JKU3HU, pa3MepoB MPHPOJHBIX OOBEKTOB. Paznmuyarh

pa3Mepsl AITUX 00BEKTOB MO MOPSAIKY BEIUUMHBI

6.3

CTpOI/ITB YCPTECIKU K TCOMECTPUICCKHUM 3ald4aM

6.4

[Tonb3oBaTbcs [IPU3HAKaMU paBeHCTBA TPEYTOJIbHUKOB,
UCIIONIb30BaTh ~ MpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX

TPEYTrOJIbHUKOB MPHU PELICHUH 3a/1a4

6.5

HpOBOI[I/ITB JJIOITNMYCCKUC PACCYKACHUA C HCIIOJIBb30BaHHCM

TFE€OMETPUUECKUX TEOPEM

6.6

[Tonb30Batbes IIpU3HaAKaMu paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJIbBHUKOB, CBOMCTBOM MEJIHMAHbI, IPOBEAEHHON K THIIOTEHY3€

MMPAMOYTOJIBHOT'O TPCYT'OJIbHUKA, B PCIICHUN TCOMETPUUICCKUX 3alaYq

6.7

OnpenensTs napaieabHOCTh MPSIMBIX C IOMOULIBIO YIJIOB, KOTOPbIE
oOpa3zyet ¢ HUMH cekymias. Onpenensars napamieNabHOCTh MPSIMBIX C
IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPAMOU 10 TOYEK

JIpYrou nmpssMoun

6.8

Pemiate 3amaun Ha KieTyaToi Oymare

6.9

[IpoBoAMTH BBIYMCIEHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHbIE
3HAQ4YECHMs YIVIOB B IEOMETPUYECKUX 3a7a4ax C HUCIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYT'OJIBHUKOB, CBOMCTB YIJIOB,

06p8.30BaHHI>IX Ipru HNCPCCCUCHHMU ABYX MMApaAJUICIBbHBIX IIPAMBIX




cekylei. Pemare npakTuueckue 3a/laqi Ha HaX0XJIeHUE YIJIOB

6.10

Bnagers mOHATHEM TE€OMETPHUYECKOTO MECTa TOYEK. YMETh
OTIpeNIeNIATh OUCCEKTPUCY yIIa U CEpelWHHBINA MEPHEeHIUKYISpP K

OTpE3Ky KaK reOMETPUYECKHE MECTa TOUEK

6.11

@opMyIUpOBaTh OIpENeIeHUs] OKPYKHOCTH M Kpyra, XOpIsl U
JuaMeTpa OKpPYXXHOCTH, IIOJb30BATbCSl HMX CBOWCTBaAMHU. YMETh

IIPUMEHSATH 9TU CBOMCTBA IIPHU PEILICHNN 3a/1a4

6.12

Bianers NOHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
yMeTh HaxoauTh e€ ueHtp. Ilonp3oBaTbes (hakTamMu O TOM, UYTO
OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA [IEPECEKAI0TCS B OAHOM TOUKE, U O
TOM, YTO CEPEIUHHBIE NEPIICHIUKYJIAPEI K CTOPOHAM TPEYTOJIbHUKA

MIEPECEKAIOTCS B OJTHOM TOUKE

6.13

Brnaners mnoHsiTHeM KacaTeNbHOM K OKPY>KHOCTH, IOJIb30BaThCS
TEOpEMOM O TEepNeHIUKYIIPHOCTH KacaTelbHOW U paauyca,

MIPOBEIEHHOIO K TOYKE KaCaHUs

6.14

ITonp30BaThCA HpOCTCﬁMHMH reOMCTPpUICCKUMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMETPHUUYCCKHUE IIOCTPOCHHA C IIOMOIIBIO

LUPKYJIS U JIMHEUKHU

8 KVIACC

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BHbI IICTI:IpéX}/TOJ'HpHI/IKOB, ux 3JCMCHTHI,

MIOJIb30BATHCS NX CBOMCTBAMU Ipu pCHICHUH IT'COMETPUUCCKUX 3aaayd

6.2

HpI/IMCHHTI) CBOMCTBA TOYKHU NnepeceucHuss MCIuaH TPCYroJbHHUKaA

(meHTpa mMacc) B pelIeH!H 3a1a4

6.3

Bnaners moHsiTUeM cpeAHENl JIMHUM TPEYroJbHUKAa W Tpamnenuu,
OPUMEHATh WX CBOWCTBAa IPHU pPEIICHUH T'€OMETPUYECKUX 3ajad.
[Tonb3oBaTbesa Teopemoit danieca U TEOPEMO O MPONOPLIUOHATBHBIX

OTpEC3Kax, MPUMCHATD UX IJIA pCIICHUA NPAKTUICCKUX 3a1a4




6.4

[IpuMmeHATh mNpU3HAKM TMOAOOUS TPEYrOJIbHUKOB B PEIICHUU

TCOMCTPHUICCKUX 3adav

6.5

ITonp3oBatbes Teopemoii [Tugaropa 1st pereHns reoMeTpuIecKux u
npakTHueckux 3aaad. CTpouTh MaTeMaTUYECKyl0 MOJENb B
[IPAKTUYECKUX 3aJ1a4aX, CAMOCTOATENIBHO JENIaTh YEPTEK U HAXOAUTh

COOTBCTCTBYIOIINEC NJIMHBI

6.6

Brmagers mousTasIMH CHHYCa, KOCMHYCa W TaHrc¢Hca OCTpOTro yrjia
MPAMOYTOJIBHOI'O TPEYTOJIbHUKA. ITonp30BaThCsl dTUMHM MOHSATHUSIMH

AJId pCIICHUA MMPAKTUYCCKUX 3aaa4

6.7

Beruucnsate (pa3nuuHbIMUA CIIOCOOaMM) IIOIMIAb TPEYTOJIbHUKA U
IUIOIIAId MHOTOYTOJBHBIX (GUryp (moib3ysch, Ie HEOOXOIUMO,
KaJIbKYJATOpoM). [IpUMeHsTh oJlydeHHbIE YMEHHS B IPAKTHYECKUX

3aJayax

6.8

Brmagete NOHATHAMM  BIHMCAHHOIO M LEHTPAJIbHOIO  yrija,
HCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJaX, YIiax MEXKIy XOpAamMu
(Cexymmmu) U yriie MeXIy KacaTelIbHOW M XOpJ0H MpHU perieHUH

TCOMCTPHUICCKUX 3adav

6.9

Brnagerr mnoHATHEM ONHCAHHOTO IICTBIpéX}’l“OJ'H:HI/IKEl, IIPUMCHSATDH

CBOMCTBA OIMMCAHHOTO LIeTLIpéX}/I"O.]'II:»HI/IKa Ipu pCUHICHUH 3a1a4

6.10

[IppMeHATh NONy4YEHHBIE 3HAHMS HAa MPAKTUKE — CTPOUTH
MaTeMaTUYeCKUEe MOJEIN I 3a/1a4 PEAIbHOU KU3HU U NPOBOAUTH
COOTBETCTBYIOIIME BBIUUCIIEHHUS C TPUMEHEHHEM I[OJ00US U

TPUTOHOMETPUHU (TIOJIB3YSCH, T HEOOX0IUMO, KAIbKYISTOPOM)

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE pPe3yJIbTAThI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

6

['eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C UX
IIOMOLIBIO PAa3JIMYHBIE DIEMEHTBl MPAMOYTOJBHOTO TPEYrOJIbHHUKA
(«pemieHne NOPSIMOYTOJIBHBIX —TpeyrojabHUKOB»). Haxomauts (c

MOMONIbIO KAJIBKYJISITOPA) JJIMHBI W YIJIbl JJIl  HETAOJIMYHBIX




3HAYEHUN

6.2

ITonp3oBaThCs (bOpMyJ'IaMI/I IIPUBCACHUS n OCHOBHBIM
TPUTOHOMCTPUUCCKHUM TOXICCTBOM JISI HAXOKIACHUA COOTHOIIICHUMN

MCKAY TPUTOHOMETPUUCCKUMU BCINYNHAMU

6.3

Hcmons3oBaTh TCOPEMBI CHHYCOB MW KOCHHYCOB [JIsI HAXOXICHUA
Pa3JINYHBIX 3JICMCHTOB TPCYT'OJIbHUKA («pemeHﬂe TpeyFOJ'IBHI/IKOB))),

IMPUMCHATH UX INPU PCIICHUU 'COMCTPUYICCKUX 3a1a4

6.4

Bnagers noustusiMu nmpeoOpa3oBaHus MMOA00MS, COOTBETCTBEHHBIX
2JIeMEHTOB 10100HBIX (uryp. Ilonb30BaThCst CBOWCTBAMM MOAOOMS
HPOU3BOJILHBIX (DUTYDP, YMETh BBIYUCIATH JUIMHBI U HAXOJUTD YIJIbI Y
no00HbIX (uryp. IIpumeHsaTs cBoiicTBa mMogo0usi B MPaKTHUECKUX
3aja4ax. YMeTb MPUBOAMUTH MPUMEPbl MNOJOOHBIX GUryp B

OKpY KaroIleM MUpe

6.5

ITonp30oBaThCA TCOpEMaMu O IMPOU3BCACHHUU OTPE3KOB XOpA, O

MPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHOU

6.6

ITonn30BaThCSA BCKTOpaMH, IIOHHMMATb HX FGOMeTpI/I‘—IeCKI/Iﬁ u
Q)HSHHCCKHI;’I CMBICJI, IPUMCHATL UX B PCHICHUN I'COMCTPUUCCKUX U
(I)I/ISI/IquKI/IX 3aaad. HpI/IMeHﬂTB CKaJIIpHOC NPOU3BCIACHHUEC BEKTOPOB

IJI1 HAXOXKACHUA JJIMH U YTJIOB

6.7

ITonw3oBaThCA MCTOAOM KOOpJAHWHAT Ha IJIIOCKOCTH, IPUMCHATH €0 B

PEIICHUU I'COMCTPHUUCCKUX U ITPAKTHYCCKHUX 3a/lad

6.8

Brnagerp NOHATUSAMH  NPAaBWIBHOTO MHOTOYIOJbHHMKA, JJIMHBI
OKpPYXHOCTH, JUIMHBI AYT'M OKPY>KHOCTH U PaJHaHHON Mephl yria,
YMETb BBIUMCIATH ILIOAAbL Kpyra M ero dacred. IIpumensrs

IMNOJTYYCHHBIC YMCHUA B IIPAKTUYCCKHUX 3aJavdax

6.9

HaxomuTe oOCHM WM LEHTPbl CUMMETpUH (Uryp, HpPUMEHSTH

JABMKCHUA IIJTIOCKOCTHU B HpOCTCI\/'IIHI/IX cirydasx

6.10

IlpuMeHsATh TOMy4YeHHBIE 3HAHWA Ha IPAKTUKE — CTPOMTH
MaTeEMaTUYECKUE MOJEIH VISl 3a/1a4 peajbHON XXU3HU U IIPOBOJUTH
COOTBETCTBYIOIIME BBIYUCICHHUS C MPUMEHEHHEM I0A00Us W
TPUTOHOMETPUUYECKUX (PYHKUMH (MOAB3YsCh, I/€ HEOOXOIUMO,

KaJIbKYJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
Hauanpubie nonstus reomerpun. Touka, nmpsiMast, OTpe30K, JIyd. YToi1. Bubl
6.1 yriioB. BeprukanbHble U cMmexHble yribl. buccektpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh M NEPIEHIUKYISIPHOCT NPSIMBIX
6.2 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOH CHMMETpHUH.
' [TprMepbl CHMMETPHUH B OKPYIKaIOLIEM MHUpE
63 OCHOBHBIE TTOCTPOCHUS C MOMOIIBIO HUPKYJIS U JUHEUKU. TpeyrosibHUK.
. Bricora, Meauana, OMcceKkTprca, X CBOHCTBA
6.4 PaBHOOepeHHBII W  pPaBHOCTOPOHHUH TpeyroibHuUKUA. HepaBeHCTBO
' TpeyrojbHHKa
6.5 CBoiicTBA W TpU3HAKA PaBHOOEAPEHHOrO TpeyrojbHUKA. [Ipu3Haku
. pPaBEHCTBA TPEYTOJILHUKOB
6.6 CoiicTBA M TMpU3HAKK MapajulelibHbIX npsMblX. CyMmma  yIjioB
' TpeyrojbHHKa. BHEIIHKE yTribl TpeyroibHUKa
[IpsMoyrosibHbIi  TpeyrojibHUK. CBONCTBO MeEIHUAHBI MPSAMOYTOJBHOTO
6.7 TpEYroJibHUKA, NPOBEIEHHOM K TuUNoTeHy3e. IlpusHaku paBeHCTBa
' HPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYToNIbHBIN TPEYTONbHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpun: HEPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OojblleM yriie W OOJIbIICH CTOpOHE
TpeyroybHUKa. [lepnenanKkynsp u HakJIOHHas
6.9 ['eomerpuyeckoe MecTo TOYEK. buccekTpuca yria U CEepeIUHHBIN
‘ NEPIIEHUKYJIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpJa U JuaMmMeTp, HUX CBoiicTBa. B3anmHoe
6.10 pacrojoXeHue OKpy>KHOcTH M mpsiMod. KacarenbHas M cekymas K
OKPYHOCTHU
611 Oxkpy’XKHOCTb, BIMCAaHHas B yroj. BrnucaHHas M omucaHHas OKPY>KHOCTH
' TPEYroJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHMS
6 ['eomerpust
6.1 YersipéxyronsHuku. [lapamienorpamMmm, ero npu3sHaky U CBOMCTBA
6.2 [IpsiMoyroapHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA
63 Tpaneuus, paBHOOOKass Tpamenus, e€ CBOICTBA M  INPHU3HAKH.
' [IpsimoyronbHas Tpaneuus
64 Meron ynBoenus Menuansl. LlentpanbHas cummetpusi. Teopema Daneca u
. TEOpeMa O MPOMOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TPEeyroiabHUKA U Tpanenuu. L{eHTp Macc TpeyrosbHUKa
6.6 [Momobue TtpeyronpHuKoB, Koddduuuent nonobus. Ilpusnaku momoOus
' TpeyroJbHUKOB. [IpuMeHeHne nogo0ust py pelieHNH NPAaKTUYECKUX 3a/1a4
6.7 @opmMyinbl Ul MJIOLIAAM TPEYrolbHUKA, NapajjenorpaMma, pomba Hu
. Tpaneuuu
63 CpoiictBa momaaelr reomerpudeckux ¢uryp. OTHOIIEHHE IUIOMIACH
' MoI00HBIX (uryp
6.9 Brruucnenue miuomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
. Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemeHuH
' IIPAKTUYECKHX 3a4a4
CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIja MNPsIMOYIOJIbHOIO TPEYIOJbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKJIECTBO. [pUrOHOMETPUYECKHE
¢bynkun yrios B 30°, 45° u 60°
612 Brniucanuble M UEHTpajbHbIE YIJIbI, YTOJI MEXIY KacaTeJIbHOHW W XOPAOM.
' VYTIbl MEXAY XOpIaMHU U CEKYIIUMU
6.13 BriucanHble ¥ ONIMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 BzaumHoe pacnonoxeHue AByX OKpyxkHocTed. KacaHuwe oOxkpyKHOCTEN.
' OO0111e KacaTelbHbIE K IBYM OKPYXHOCTSIM
9 KUIIACC
Kon IIpoBepsiemMblii 31eMEeHT COAEPKAHUSA
6 I'eomerpus
6.1 Cunyc, KocuHYC, TaHreHe yriioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE




TOXeCTBO. POPMYJIbI IPUBEACHUS

Pemienue tpeyroibHuKoB. Teopema KOCUHYCOB U T€OpeMa CUHYCOB. Pelienne

6.2 NPAKTUYECKUX 3aJad C HCIIOJIb30BAHMEM TEOPEMbI KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o mpou3BeIeHNN OTPE3KOB XOP/, TEOPEMBI O TPOU3BEICHUH OTPE3KOB
. CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOU
Bektop, mnumHa  (MOAYJb)  BEKTOpA,  COHAIIPABJICHHBIE  BEKTOPBI,
65 IPOTUBOIOJOXKHO HaIpPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
. PaBEHCTBO BEKTOPOB, OTIEpallMy HaJl BEKTOpaMu. Pa3nio)keHne BeKTopa 1o 1IByM
HEKOJIJIMHEApHBIM BEKTOpam
6.6 Koopaunats! Bektopa. CkansipHoe Npou3BeeHIE BEKTOPOB, IPUMEHEHHUE AJIs
' HAXOKJCHUS JJIMH U YIJIOB
JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH. Y PaBHEHMSI IPSMOUN M OKPYKHOCTH B
6.7 KOOpAMHATAX, IEPECEUECHUE OKPYKHOCTEN U NMPAMBIX. MeTO KOOpAUHAT U €T0
pUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
69 JnuHa okpyXHOCTH. I'pagycHas u pajuaHHas Mepa yria, BEIYUCICHHE UTUH
' JyT OKPY’KHOCTEN
6.10 [nomane kpyra, cekTopa, CerMeHTa

6.11

JIBuKeHMsI TIJIOCKOCTH U BHYTPEHHHE CHUMMETpUM (uryp (daeMeHTapHbIe

npezacrasienus). [lapannensuslii nepexoc. [ToBopor




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

Kon
NMpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3y/bTaTaM
OCBOCHHUS OCHOBHOI1 00pa3oBaTe/IbHOM POrPaMMBbI OCHOBHOI'O
o01mero oopazoBanus Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, ITOIMHOXECTBO,
olnepanuuy HaJ MHOXKECTBAMH; YMEHHE OIIEPUPOBATh IMOHATHIMMU:
rpad, cBA3HBIN rpad, IepeBo, LUK, TPUMEHITh UX MPU pPEIICHUH
3a7lay; yYMEHUE HCIOJIb30BaThb TIpauueckoe IpeCTaBICHHUE
MHOJKECTB JUIsl OIMCAHUS PEAJBHBIX IPOLECCOB M SBICHWUM, NpHU

pELIeHNH 3a]a4 U3 IpYruX y4eOHbIX PEAMETOB

YMeHne onepupoBaTh MOHATHAMMU: ONPEACIICHNE, aKCUOMa, TEOpEMa,
JI0OKa3aTelIbCTBO; YMEHUE PACIO3HAaBaTb WCTUHHBIE W JIOJKHBIE
BBICKA3bIBaHUs, IPUBOJUTH IIPUMEPBl U KOHTPIIPUMEDPBI, CTPOUTH

BbICKA3bIBAHU U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTrh MOHATUAMH: HaTypaJbHOE 4YHCIIO, IIPOCTOE U
COCTaBHOE YHUCJIO, JEIUMOCTb HATypPAJIbHBIX 4YHUCEN, IPU3HAKU
JETUMOCTH, 1IeJI0€ YUCIIO, MOIYJb 4Kcia, OOBIKHOBEHHas Apo0b U
JecATUYHasl 1po0b, CTAaHAAPTHBIN BUJ YMCIA, PAL[MOHAIIBHOE YUCIIO,
UppAlMOHAJIBHOE YHCIIO0, apu(METHUYECKH KBaJpaTHBIH KOPEHb;
YMEHUE BBINOIHATH JCHCTBUA C YHUCIAMHU, CpPaBHUBaTb U
yHOpSAIOYMBATh YHUCIA, IPEACTABIATH YHUCIA HAa KOOPAMHATHOU
IPSMOM, OKPYIVIATH YHUCJIA; YMEHHUE JAeNaTh NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh NOHITUSAMU: CTEIIEHb C LENBIM MOKA3aTeNeM,
apu(pMeTHYECKUI KBaIpaTHbIA KOPEHb, MHOTOUIEH, alredpandeckas
npoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATYpaJbHOM CTENEHH
0oJbllle €IUHUIIBI; YMEHHME BBIMOJHATH PAcu€Thl MO (opMyliam,
npeoOpa3oBaHUs LENbIX, JIPOOHO-pAllMOHAIBHBIX BBIPAXKEHUH H
BBIPAXEHUM C KOPHSIMHU, pa3I0’KEHUE MHOTOWJIEHA HA MHOXKUTEIH, B
TOM 4YHCJIE€ C MHCIOJb30BaHHEM (OpPMyYJT Pa3HOCTU KBaJpaToB MU

KBaJpaTa CyMMbI U pa3HOCTHU

YMmenue OINCpHUPOBATH MMOHATHUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHHUC

C OJHOM MNEPEeMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHHUE PEIlaTh JUHCHHbBIC U KBAPATHBIC YPABHEHHUS,
IpoOHO-pallMOHATbHBIE YPABHEHUS C OJHOM NMEPEMEHHOM, CUCTEMBI
JIBYX JINHEVHBIX YPAaBHEHUH, JIMHEIHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJ[paTHblE M JIPpOOHO-pallMOHAbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX NPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIB30BAaTh KOOPAMHATHYIO
OpsSMYI0 U KOOPIUHATHYIO IUIOCKOCTB JUIsI M300paskeHHs peleHUH

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMHE: GYHKIHS, Tpaduk QyHKINH, HYJIH
GYHKIMM,  MPOMEXYTKH  3HAKOMOCTOSHCTBA,  MPOMEKYTKH
BO3pacTaHMs, yOBIBaHUS, HaWOONbIIEe W HAWUMEHBIIEEC 3HAYCHUS
byHKINY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMH: npsiMast
POMOPITMOHATILHOCTD, IMHEHHAS (PYHKIIHS, KBaapaTuIHas QyHKIUSA,
oOpaTHass TMPOMOPIHUOHATBHOCTh, Mapaboiyia, runepbona; yMmMeHHe
cTpouth rpadukd  (QyHKUUH, MCIONB30BaTh TpaduKu  JUis
OTIpEJIeJICHUs] CBOWMCTB IPOIECCOB W 3aBHUCUMOCTEH, ISl PEUICHHUS
3a/a4 U3 APYTUX Y4eOHBIX MPEAMETOB U PEallbHOM JKU3HH, YMEHHUE

BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEKIY BEIIMYHMHAMHU

VYMeHne OTIepUPOBATH ITOHATUSIMU: MOCJIEIOBATEIILHOCTD,
apudmernyeckas U  TeOMETpUYecKas MPOTPECCHH;  YMEHUE
UCTIOJTb30BaTh CBOWCTBA TOCIIEIOBATEIILHOCTEH, (DOPMYIIBI CYMMBI U
o01ero ujeHa Mpu PelICHUH 3a7a4, B TOM YHCIIE 3a7a4 U3 JPYTUX

y4eOHBIX MPEAMETOB U peaabHOU KU3HU

YMeHue pemars 3a7aun pa3HbIX TUIOB (B TOM YHUCIIE€ Ha MPOLIEHTHI,
JOJIM M 4YacT, ABMKEHHE, paboTy, LeHy TOBapoOB U CTOMMOCTb
HOKYIOK U YCIIYT, HAJIOTH, 3374l U3 00JaCTH yIpaBIeHUs JINIHBIMU
U ceMeWHbIMM (MHAHCAMHU); YMEHHE COCTaBISITh BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBl 110 YCIOBHIO 3aJayH,
MCCJIEIOBATh MTOJyYEHHOE PELLIEHUE U OLIEHUBATh MPaBIONOA00HOCTh

MOJTyYEHHBIX Pe3yIbTaTOB

YMeHnue onepupoBaTh NOHATUSAMU: GUTYpPaA, TOUKA, OTPE3OK, MpAMas,
Iy4, JIoMaHas, yroai, MHOT'OYT'OJIbHHUK, TPEYroIbHUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHHMI TPEYroJIbHUKH,
NPSIMOYTOJIBHBIN TPEYrOJbHUK, MeauaHa, OMCCEKTpHca M BBICOTA
TPEYTrOJIbHUKA,  YETBHIPEXYTOJbHUK,  MapajuiesiorpaMM,  pomoO,

IIPAMOYTOJIBHUK, KBaJpar, Tpalcuus;i, OKPY?KHOCTb, KpyT,




KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (hUrypamu;
yMEHHUE peliaTh 3aJayd, B TOM YHUCJIE€ U3 MOBCEIHEBHOW JKU3HH, Ha
HAXOXKJIEHNE TEOMETPUUECKUX BEJIUYHH C IPUMEHEHUEM H3YYCHHBIX

CBOICTB Quryp u ¢pakToB

10

YMeHue onepupoBaTh MOHITUSIMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajlieIbHOCTh U MEPICHIUKYJISIPHOCTh MPSMBIX,
YroJ MEXIy TNPSMBbIMH, MEPICHIUKYISAp, HAKIOHHAS, MPOCKIHS,
nogobue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHA
OTHOCHTEJIBHO TOYKH W TIPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO,
CHMMETPHIO W mojmobue  ¢uryp,  mHapaulelbHOCTh U

NEPHEHANKYJSIPHOCTD IIPSMBIX B OKPY KarOIEM MUPE

11

YMeHue omnepupoBaTh MOHATUSAMM: JJIMHA, PACCTOSHUE, YTroll
(BemMuMHA yIia, CHHYC U KOCHUHYC yIJIa TPEyroJIbHUKA), TUIOLIA/Ib;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKaIOIIEM
MHUpPE; YMEHHE MPHUMEHITh (GOpPMYIbl TEepUMeTpa | IUIOIIATU
MHOTOYTI'OJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOUIaAX Kpyra, o0bema
IPSIMOYTOJIBHOTO TMapaljiesienuie/ia; yMeHHe MPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TpuroHomeTpuuyeckre COOTHOILEHUS MJIs

BBIYMCIICHUS IJTUH, PACCTOSTHUM, TIIOMAnCH

12

YMmenue wu300paxkarh IJIOCKME (UIYppl M HMX KOMOHMHALUH,
IPOCTPAHCTBEHHBbIE (UIYpPHl OT PYyKH, C IOMOIIbIO YEPTENKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OIMUCAHUTIO

13

YMeHue omnepupoBaTh IMOHATHSAMHU: IPSIMOYTOJbHAas —CHCTEMA
KOODAMHAT; KOOPIMHATBI TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IPOU3BEJIEHUE BEKTOpAa Ha YHUCJIO, CKAJISIPHOE IIPOU3BEIEHUE
BEKTOPOB; YMEHHE HCII0JIb30BATh BEKTOPHl M KOOPAMHATHI JUIS
NPEJCTaBICHNs JaHHBIX M PELICHM 3a/ad, B TOM YMCIE U3 APYTUX

y4eOHBIX MPEIMETOB U PEATbHOMN KU3HU

14

YMeHune omnepupoBaTh TOHITHUSAMHU: CTOJOMKOBBIE M KPYTOBBIE
quarpamMmbl, TaOJNHIBI, CpeaHee apupMeTHUecKoe, MeIuaHa,
HanOoJbIlIee U HAMMEHBIIIee 3HAYCHUs, pa3Max YMCIOBOTO HAOOPa;
yMEHHE W3BJEeKaTh, MHTEPIPETUPOBATb U  MPeoOpa3oOBBIBATH

MHQOPMALIMIO, MPEJICTABICHHYI0 B TaOIMIAX M Ha JuarpamMMax,




OTPaKAIONIYIO0 CBOHCTBA M XapaKTEPUCTUKU PEATLHBIX MPOIECCOB H
SBJICHWI; YMEHHE pAaClO3HAaBaTh W3MCHUWBBIC BEIMYUHBI B

OKpY KaroIleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4YallHBIA ONBIT (Coy4yailHBIN
9KCIIEPUMEHT), D3JEMEHTapHOE COOBITHE (DIEMEHTAPHBI HUCXOM)
CIIy4allHOTO OIbITa, CIIy4allHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAaXOJUTh BEPOSTHOCTH CIyd4alHBIX COOBITHI B OIBITax ¢
PaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITHUSMHU; YMEHHUE peIlaTh
3a/la4yl METOJIOM OPraHM30BaHHOrO Iepedopa U ¢ MCIOJIb30BaHUEM
NpaBUJia YMHOXKEHUS; YMEHHUE OIICHHBATh BEPOSATHOCTH pPEaTbHBIX
COOBITUH U SBJICHHH, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYXKAIOIIEM MHpPE U B KHU3HU;
3HaKOMCTBO C TIOHSITHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €ro POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHne BbIOMpATh MOIAXOIANINN W3YYEHHBIM METON IS PEIICHUS
3a/1a4d, IPUBOJUTH NMPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U )KU3HU, PACTIO3HABATH MPOSBIICHUE 3aKOHOB MATEMATHKH B
HCKYCCTBE, ONMUCHIBaTh OTIEJIbHBIE BBIAAIOUIUMECS PE3YJIbTATHI,
MOJIYYCHHBIC B XOJI€ Pa3BUTHUS MAaTEMaTHUKH KaK HAYKH, TPUBOJUTH
IpUMEPHl  MAaTEMAaTHYECKUX OTKPBHITHH M HWX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPUH




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

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 Yucna v BBIYUACICHUS

1.1 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YHCEIT

. OOBIKHOBEHHBIE U JCCATHYHBIC JpOOHW, TPOICHTH, OECKOHEUYHBIC
' MEePUOINYECKHE TPOOH

13 Panmonaneupie uncna. Apudmernyeckue omnepanydd ¢ pardoHaIbLHBIMU
' YUCIaMHU

14 JleiicTBuTenbHble unciaa. ApupMETHUECKHE OMepanud ¢ ACHCTBUTEIbHBIMU
' YUCIaMHU

s [Ipubnm>x€HHbIE BBIYMCICHUS, TpaBUja OKPYIJICHMs, MPUKHIKA M OLIEHKa
' pe3yabpTaTa BEIYUCICHUN

2 Anrebpanyeckue BbIPAKCHHUS

2.1 bykBeHHbIE BbIpaXKeHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ 1enbiM mokasarenieM. CTENeHb C palMOHAIBHBIM IOKa3aTesIeM.
' CBoiicTBa cTENEHU

2.3 MHorouyieHsl

2.4 Anrebpanueckas 1poob

) s Apudmernueckuil  KOpeHb  HaTypajdbHOW  cremeHu.  [ledictBus ¢
' apu(pMeTHYEeCKUMU KOPHSIMHU HATYpaJIbHOM CTENeHU
3 VYpaBHEHUSI U HEPABEHCTBA

31 ensie u apoOHO-panMoHaIbHBIE ypaBHeHUS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHUU

35 Llenple 1 npoOHO-palioHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4
4 Uucnoble NOCIEI0BATENBHOCTH

4.1 [TocnenoBatenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIEA0BATEIHHOCTEN




Apudmernueckas u TeomeTpuyeckas mnporpeccu. Dopmysa CIOXKHBIX

4.2
IIPOLICHTOB
5 OyHKIUU
OyHkuus, cnocobbl 3amaHus QyHkiuu. ['paduk  PyHkumn. Oobnacth
OIIpeIeJIEHUs] U MHOXKECTBO 3HaueHui pyHkunu. Hynu @ynkiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMeXyTKH MOHOTOHHOCTH (DYHKIMH. MakCUMyMbl U
MUHUMYMBI (yHKIMA. Haumboinbliee W HauMMeHblee 3HaYeHHE (DYHKIMHU Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha npsMoil ¥ TIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPJIMHATHI Ha MNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOrOoyroiasHuKH
7.4 OKpY>XKHOCTb U KPyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 Bekropsl Ha TuI0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
83 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Yueonuk: ['eomerpus: 7-9-e kinaccel: 6a30BbIi ypoBeHb: AtanacsH JI.C.,

byty3oB B.®., Kagomues C.b. u npyrue «IIpocsenienue»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. Maremaruka. YHUBEpCaJIbHBI MHOTOYPOBHEBBIN COOPHUK 3aaa4. 7—9
KJI. : y4e0. mocobue ajist o0ieodpaszonar. opr. : B 3 4. Y. 2. ['eomeTpus /
M. A. Bonukesuu, ®@. A. UBnes, 1. B. Amenko. — M. : [IpocBenienue.

2. Maremaruueckas BepTukaib. ['eomeTpus 7 kiacc: yueb. mocooue st
obmeo6pazosar. opr. : / BoimukeBuu M.A. u ap. noa. pea. SAmenko U.B..
— M. : [IpocBeuieHue.

3. Maremaruueckasi BepTukajib. ['eomeTpus 8 kinacc: yueb. mocooue s
obmeo6pazosar. opr. : / BommukeBua M.A. u ap. nmox. pea. SAmenko U.B..
— M. : [IpocBenienue.

4. Maremarnueckasi BepTHKaib. ['eomeTpus 9 kinacc: yue0. mocodue s
ob1ieoOpazosar. opr. : / BomukeBuu M. A. u ap. noxa. pea. Amenko U.B..
— M. : [IpocBenienue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

1. Enunoe conepskanue ooiiero oopazopanus. Metoauueckue MaTepuarbl.

(https://content.edsoo.ru /)

2. IHOC Mos mixona (https://myschool.edu.ru /).
3. bubmmoreka I{OK ( https://mMouypoku.pd/).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

I[CMOBepCI/II/I OICHOYHbIX MaTcpuajaoB

HTorosasi KOHTpoJIbHasi paboTa MO reoMeTpPUM 3a 7 KJI acc

Bapuanr |

1. B tpeyronsHuke PTE u3BecTHO, yto £P = 28°, £E = 72°. YKaxkure
BEpPHOE HEPABEHCTBO :

1) TE < PT: 2) PT<PE; 3) PE<TE; 4) TE > PE.

2. B paBHOGe/IpeHHOM TpeyrolibHUKE ¢ iepuMeTpoM 64 cM , OCHOBaHHE
paBHO 16 cM. Haiigute 1uinHy 60KOBOH CTOPOHBI TPEeYrobHHKA.

3. Jlokaxure, uto AC = BD, ecniu AD = BCwn £DAB =£CBA.

4. B tpeyronsauke ABC w3BectHo, uto 24 =T70°, £B = 50°.
buccektpuca yria 4 nepecekaet cropony BC B Touke M. Haiigure
yron AMC.

5. O/iuH U3 YIIIOB MPAMOYTOJILHOTO TpeyroibHuka pasen 60°, a cymma
T'MIIOTEHY3bl H MeHblIero Karera paBHa 42 cM. Haliqute MeHbLIMIT
KaTeT U THIIOTEHY3Y?

Hrorosas pabora 1o reomeTpuu 3a Kypc 8 kiacca.

Bapuanr 1.
Yacmey 1.
1. ABCD mnapannenorpamm, ZA+ZC=160 Uemy paBen yrou B.
a) 80° 6) 100° B) 90°

2. [lepumetp napasienorpamma paseH 18 cm. OgHa u3 cTopoH 5 cM. Uemy paBHa coceqHss C
Hel ctopoHa?

a) 10 cm 0) 8 cm B) 4 cM
3. B kBagpare ABCD nuaronanu nepecekarorcs B Touke O. AO = 7cm. UeMy paBHa

nuaro”aias BD?
a) 7em 0) 49 cm B) 14 cMm



4. Haiitn nepumetp pom6a ABCD, ecnu yron B pasen 60°, AC =20 cwm.
a) 40 cm 6)80 cm B) 60 cM
5. B wetsipexyronsauke ABCD ZC =90°, ZCBD = 30°, ZABD = 60°,
ZBDA = 30°. Onpenenure BUJ 3TOTO YETHIPEXYTrOJIbHUKA.
a) mapajuienorpamMm  0) Tpameuuss  B) NPSMOYIOJIBHUK TI') poMO
1) IPOU3BOJIBHBINA YETHIPEXYTOJIBHUK
6. Kakue u3 cienyrommx yTBep:K/IeHUN BEPHbI?
1) Briucanusie yribl, onuparonyecs Ha OJIHY U Ty e XOpy OKPY>KHOCTHU, PaBHBI.
2) Ecnu paccrostHAE OT IIEHTPa OKPY>KHOCTH JI0 MIPSIMOI paBHO AMAMETPy
OKPYKHOCTH, TO 3TU IpsIMasi U OKPYKHOCTh KacatoTCA.
3) Ecnm paguyc OKpy>KHOCTH paBeH 2, a pacCTOSHUE OT [EHTPa OKPYKHOCTH J0 TPSMON
paBHO 3, TO 3TH NpAMas U OKPYKHOCTh HE UMEIOT OOIIUX TOYEK.
4) Ecnun paccTostHEE MEXKAY IIEHTPAMU JIBYX OKPY>KHOCTEH paBHO CyMME HX IMaMETPOB,
TO TU OKPY>KHOCTH KacaroTcsl.
7. JlBa yriia BIHCAHHOTO B OKPYXKHOCTH YeThIpeXyroibHuka pasusl 112° u 97°. Haiiure
OombIuii U3 octaBmuxcs yrioB. OTBET JaiiTe B rpaaycax.
8. OnHa u3 cTopoH napauienaorpamma pasHa 20 cM, a onyIieHHas Ha Hee BbICOTa paBHa 23
cM. HaiinuTe miomaap napaiienorpamma.
9. ITnomanp TpeyroiabHuka paBHa 238, a ero nepumetp 68. Haligure paanyc BnuMcaHHON
OKPYKHOCTH.
10. HaiimuTe cunyc 00JBIIET0 OCTPOro yria MpSMOYTOJILHOTO TPEYToJbHUKA C KaTeTaMu 7
cM U 24 cm.
11. Haiinure muiomans Tpanenuu, U300pakeHHON Ha KJeTyaTol OyMare ¢ pa3MepoM KIIETKU
1 cm x 1 cm (cM. puc.). OTBeT naiiTe B KBaAPAaTHBIX CAHTUMETPAX.
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12. TlepumeTp paBHOOEAPEHHOTO TPEYroIbHUKA paBeH 98, a ocHoBanue — 40. Haiigute
IUIOIIA](b TPEYTOJIbHUKA.
13. B mapannenorpamme ABCD 6uccekrpuca yrna A aenut ctopony BC Ha otpe3kun BK=3
cM u CK=5 cm. Haiigute nepumerp napaiienorpamma.
14. HaiinuTe cuHyc ocTporo yria paBHOOEIpEHHOM Tpameyy, pa3HOCTh OCHOBAaHUN KOTOPOii
paBHa 8 cM, a cymma OOKOBBIX CTOpPOH — 10 cM.

HTorosasi KOHTpoJILHasi padoTa O reoMeTpuM 3a 9 K

1. B napamnenorpamme ABCD nuaroHanu mnepecekaroTcs B Touke (. Bbepa3uth depes

[ S——

exropsl = AB,b=AD sextop OA
aﬁq:é(a+5>,5)&:-%(@5),6)&:%(5—5)
2. Ecnu A(c; d), B(m; n), C(x; y) — cepenuna otpeska AB, T0:



ctm __d+n
2 VT
3. Eciun a:5j_3i,TOI
2o _alup\2leanl 2.l
0)d|5;-3);6)d5;3;8)d -3;5.
4. Ecmu A(2; -5), B(-4; -2), TO:
a)AB|-6;3);6)AB|6;-3];6)AB[-2;-7 .
5. Ecau touku C(-2; 1) u D(6; 5) — KOHIIBI AMaMeTpa OKPYKHOCTH, TO YpaBHEHUE JaHHOU
OKpY’KHOCTH UMEET BU[I:

a)(x+2)+(x+3)?=+20;
6)(x—4)+(x-3)=12;
8)(x—2)+(x—3)*=20.

6. 1111 TpeyroipHUKa CIPaBEUIMBO PABEHCTBO:
a)AB°=BC?+AC?~2BC-AC-cos BCA;

6 )BC’=AB’+AC”—2 AB-AC-cos ABC;

8) AC°=AB”+BC”°—2 AB-AC-cos ACB.

7. ITnomane TpeyronbHuka MNK paBHa:

a);—MN-MK-sinMNK;

6);—MK-NK-SinMNK.

6)x=

a)x=

e)%MN'NK-sinMNK.

8. I1lo Teopeme cuHyCOB:
@) CTOPOHBI TPEYTOJIbHUKA 00PAaTHO MPOMOPIHUOHATIBHBI CHHYCaM MPOTHUBOJIEKAIUX YTIIOB;
0) CTOPOHBI TPEYTOJIbHUKA MPOMOPLHUOHAIBHBI CUHYCAM MPHIIEKAIIUX YIJIOB;
6) CTOPOHBI TPCYTOJIbHUKA TPOMIOPHUOHAJIbHBI CUHYCAaM IMPOTHUBOJICIKAIIIUX YIJIOB.
- -

9. CKaspHOE IPOM3BEICHNE KOOpAHHATHBIX BekTopos | i J paBHo:
a) l; 0)—1; B) 0.
10. YeTbIpEXyTroNbHUK ABISETCS MPABUIbHBIM, €CITH:
a) BCE €T0 YTJIbl PaBHBI MEXKIY COOO0M;
0) BCe ero CTOPOHBI PaBHBI MEX]y COOOI;
B) BCE €r0 yIJIbl paBHbI MEX/1y COOOI U BCE €r0 CTOPOHBI PaBHBI MEXAY COOOM.
11. JInuHa 1yru OKPY>KHOCTH BBIYUCISIETCS IO hopMyie:
2
p=R g =R TR
180 6) 360 g) 180
a)

12. Yto Ha3bIBaeTCA nmapaJyiCJIbHBIM IIEPEHOCOM IIJIOCKOCTH Ha I[aHHLIﬁ BeKTOp‘.7

a) OToOpakeHue MI0CKOCTU Ha ce0s1, MpU KOTOPOM Kaxkaasi Touka M oToOpakaeTcsl B TaKy10
———

—
TOUKy Mi, 4TO BEKTOp 1 pasen BekTOpY a .
B) OToOpaxkeHne MIOCKOCTH Ha ce0s, MPH KOTOPOM Kaxkaast Touka M oToOpaxkaercsi B TaKyIO
—
-

TOYKY M, 4TO BEKTOP 1 paBen BexTopy



¢) OtobpakeHne IOCKOCTH Ha celsl, MPU KOTOPOM Kaxaas Touka M oToOpaxaeTcs B TaKylO

—_—

-

TOUKY M), 4TO BEKTOP 1 pasen BekTOpY 2 a .
Yacrtp 2
13. Kaxxaplil yros npaBUIbHOTO JECATUYTOJbHUKA PABEH
14. U3 kpyra, paguyc kotoporo paBeH 20 cM, BbIpe3aH cektop. Jlyra cekropa paBHa 90°.
[Iomane ocraBLIEHCs YaCTU Kpyra paBHa
15. JInuHa Jyru OKPYKHOCTH C pamdycoM 12 cm wum  rpamycHor wmepoit 100°
paBHa

16. B OKpy>KHOCTb BIIMCAH KBAAPAT U MPABUIBHBINA TPEYTOJIbHUK . [lepumMeTp TpeyrojibHUKA
paseH 30 cM, mepuMeTp KBaapara paBeH .
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