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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3JElIOB IIKOJBHOW MaTEMAaTHKH,
UMEIOIUNA CBOEH 1EeNbl0 00€CIeUnTh M3YYEHUE CBOMCTB M pa3MepoB (puryp, mx
OTHOLIEHWH M B3aMMHOE pACHOJOKEHUE, ONUPAETCA Ha  JIOTHYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. LIEeHHOCTh HM3y4eHHMs T€OMETPUU HAa YPOBHE OCHOBHOTO
oOmiero 00pa3oBaHus 3aKJIIOYAETCSA B TOM, YTO OOYYaIOIIMUICS YUYUTCS TPOBOJUTH
JOKa3aTeNbHbIE PACCYKAECHUS, CTPOUTH JIOTUUECKHNE YMO3AKIKOUYEHN, TOKAa3bIBaTh
WCTUHHBIC YTBEPXKJICHUSI W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyKIeHusi «OT TIPOTHUBHOIO», OTJIIMYaThb CBOWCTBA OT  IPU3HAKOB,
(dopMynpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil 1nenpt0 u3ydeHUsT TE€OMETPUHU SABISIETCS HCHOJb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTeMaTUYECKHX, TaK U MPAKTUYECKUX 3a/ad,
BCTPEUAIOIIMUXCA B pealbHOW Ku3HU. OOydaromuiicss MOKEH HayYUThCsS
OTIPEJICIUTh TEOMETPUUYECKYI0 (PUTypy, OMHCaTh CIOBAMHU JAHHBIA YEpPTEXK WU
PUCYHOK, HAMTH TJIOMIAZb 3€MEJILHOIO yYacTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabens wWiu TpeOyemble pa3Mepbl rapaxka JJjsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTEIbHASI JUHUS B MU3YYEHUH T'E€OMETPHUH.
[Ipu pemieHuu 3aaad MPAKTUYECKOTO XapakTepa OOYy4YaroIIUNCA YUUTCS CTPOUTH
MAaTeMaTHYECKUE MOJENHM PEaJbHbIX JKU3HEHHBIX CHUTYallil, MPOBOAUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO NOMYEPKUBATH CBSI3M TE€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATh UCIOJIB30BATh OMPENENICHUs TEOMETPUUYECKUX PUTYP
U TIOHSTHM, EMOHCTPUPOBATh NMPUMEHEHUE MOJNYUYCHHBIX YMEHHUWA B (PU3UKE U
TEXHUKE. OTH CBs3M HauOoyiee SpKO BUAHBI B Temax «BekrTopb»,
«TpuroHomerprudeckue COOTHOWIEHUA», «Merox koopauHaT» U «Teopema
[Tudaropay.

VYyeOnbiii kypc «['eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC DPAa3eIibl
conepxkanusi: «['eomerpuyeckue Gurypel W HX CBOWCTBay, «l3mepeHue
F€OMETPUUECKUX  BEJIMYMH», «J[eKapTOBbl KOOpAMHATHI HA  IIOCKOCTHY,
«BexTopsi», «/IBrmkeHus miockoctny, «[IpeodpazoBanus mogoousy».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 vacoB (2 yaca B Henento), B 8 kinacce — 68 yacoB (2 yaca B Hemelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

HavanpHbie nonatus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToia. Buasl
yrioB. BeprukanbHble U CMeXHbIe yIubl. buccexkrpuca yria. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOH CHMMETPHUHU.
IIpuMepbl CUMMETPUH B OKPYKAIOLIEM MHPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOIIBID LMPKYJS W JUHEHKHU. TpPEyroyibHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBIN M pPaBHOCTOPOHHUN  TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTro TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa U MPU3HAKH NapauIeNbHbIX NpsAMBIX. CyMMa yIJIOB TPEYTroJbHUKA.
BHemHue yriabl TpeyroiabHUKa.

[IpssMoyronbHbIA  TpeyroabHUK. (CBOWCTBO MEAHMAaHbl MPSAMOYTOJIBHOIO
TPEYroJibHUKA,  INPOBEAEHHOW K  rumoreHyse. IlpusHakum  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBII TPEYroJabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJIbIIeM yrie W OOJbIIed CTOPOHE TPEYroJbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

I'eomeTpuueckoe wmecto ToOudeKk. buccekTtpuca yrima W CepeAUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTh W Kpyr, XOpJa U JuUaMeTp, HUX CBoMcTBa. B3anmHoe
PacCIIOJIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenpHas M cexymias K OKPYXKHOCTH.
OKpyXHOCTb, BIHCaHHAas B Yyrou. BrnucaHHas W oONUCaHHAs OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpuuku. [lapamienorpamm, ero npu3Haku U cBorcTBa. YacTHbie
ClIly4au TapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKas Tpameuus, €€ CBOHCTBA M MPHU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynsoenuss meauansl. LlenTpaneHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KAX.

CpenHue NTMHUU TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyrojabHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusnaku nomodus
TpEyroiabHUKOB. [IpuMeHeHue noao0us npu peleHuy MPaKTUIECKUX 3a1ad.



CaoiicTBa miomanet reomerpuyeckux @uryp. DopMymbl s IJIOIMIAAH
TpEyrojbHUKa, Mapajuiesiorpamma, pom6a u Tpaneruu. OTHOUIEHUE TUIOLaaeh
NMOoJ00HBIX GUryp.

Breruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOTO yrijla MNPSAMOYTOJIBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpUroHOMEeTpuuYeckue (yHKIIUU
yraoB B 30, 45 u 60°.

BrincanHele M LEHTpPAJIIBHBIE YIJIbI, YIOJ MEXIY KacaTeJIbHOM U XOPJIOM.
Yrael  Mexay — XOopJaMH M CeKyllMMHM. BrnumcaHHble W ONMCaHHBIC
YEThIPEXYTOIbHUKH. B3amMHOE pacnonoxeHne JByX OKpyxHocteil. Kacanue
OoKpyxkHOCTeH. OOIIKe KacaTeJIbHBIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMysbl mpuBeCHUS.

Pemiennie TpeyronpHukoB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nogobus. [lomo6ue cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPaTE KaCaTEIbHOM.

Bektop, mimHa  (MOIyib)  BEKTOpa,  COHAMPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMU HaJa BeKTopaMu. Pa3iokeHue BeKTopa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopnuHatel BekTopa. CKalIsSIpHOE IPOU3BEICHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJIAMHATHI HA IUIOCKOCTH. Y PAaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToJ KOOpAUHAT U €T0
MIPUMEHEHHE.

[IpaBunbHbBIE MHOrOYrOJAbHUKHW. [[nmmHa  okpyxHOCTH. I'pamycHas w
paauaHHas Mepa yIJya, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. I[lnomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (Guryp (3JIeMEeHTapHBIC
npeactasnenus). [lapannensHeiii nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yabTAaThl OCBOCHMS TNIpOrpaMMbl  y4eOHOro Kypca
«"eomeTpus» XapaKTepU3yHOTC:

1) naTpuoTHyYecKkoe BOCIIMTAHUE:

NpOSIBJICHUEM HMHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCHHCKON
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MAaTeMaTHUKOB W POCCHUMCKONW MaTEeMaTHYECKOM IIKOJIbI, K HCIOJIB30BAHUIO ITUX
JOCTH)KEHUH B IPYTUX HAayKaX W MPUKIAIHBIX chepax;

2) rpaKaaHCcKoe W TYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJIHCHHIO 00S3aHHOCTEH TpaKJIaHWHA M peaIU3alliUd €ro
npaB, TMpPEJACTAaBICHHMEM O MaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, TPOILEAYp TpakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHUIO dTUYECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUW HAayKd, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOW Ha aKTUBHOE YYacTHE B PEIIEHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUM BCEW JKM3HU IS YCHEITHOW TpodeccroHaIbHOU
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MIOCTPOCHHEM UHAMBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTPIO K OSMOLMOHATBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTU4eCcKuX OOBEKTOB, 3ajad, PEIICHHM, pPacCyKICHUW, YMEHHUIO BHUJETh
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHNS:

OpUEHTAIlME B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YeNIOBEKa, MPUPOJIbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAayKh Kak cQepbl YeIoBeYeCKOu
NEATENIbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTU JJISl Pa3BUTHUS LIMBUIU3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKW M MAaTeMAaTHYE€CKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpA, OBIAJECHUEM NPOCTEUINNMHU HaBBIKAMU HCCIIEI0BATEIbCKON
e TeIbHOCTH;



6) ¢u3myeckoe BocmHUTaHHE, (POPMHPOBAHHE KYJIbTYPbI 30POBbA H
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

TOTOBHOCTBHIO MPUMEHSTh MaTEMaTHYECKHWE 3HaHUS B HHTEpPEcax CBOETo
3I0pOBbs, BENEHHS  340pOBOro  oOpa3a KU3HM  (3J0pOBOE  MHTaHHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

OpUEHTAIMEH Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JUIS PEIICHUs 3aaad
B 00JIACTM COXPaHHOCTH OKpY)KAIOIIeW Cpenbl, IJIaHUPOBAHUS TOCTYIIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUM JJIsI OKPYXKAIOIIEH Cpeabl, OCO3ZHAHUEM
100aJIbHOTO XapaKkTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) amanmTamusi K U3MEHSIOMUMCS YCJIOBHAM CONUAIBHON M NMPHPOTHON
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSIX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH 4Yepe3 MPAKTHUECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Y IPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM JIESITEIBHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
(dbopMynHpoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SABJICHUIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TpeOyIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble PEIICHUS W NEUCTBUS, (OpMYyIHUpPOBaTH M OICHUBATH PUCKU H
NOCTIENCTBUS, HOPMHUPOBATH OIBIT.

METANPEIAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble Jornueckue AecTBU:

e BBISBIISITh W XapaKTEPH30BATh CYIIECTBCHHBIC MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXKIYy MOHATUAMH, (OPMYIHPOBATH
OTIpeNIeICHs]  TIOHSTHHA,  YCTAHABIMBATh  CYIIECTBEHHBIH  TPH3HAK
KIaccu(uKaIi, OCHOBAaHUS i OOOOIICHWS W CpPaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHPUHUMATh, (QOPMYIHpPOBATH MW  MPEOOPA30BBIBATH  CYXKICHUS:
yYTBEPUTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC, YacTHBIC MW O0OIIHe,
YCIIOBHBIC,



BBISIBJSITh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaxX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUYCHUH, YMO3AKIIOYECHNUN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIEHUHN (MpPSAMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaUBaTh aAPryMEHTALMI0, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapUMAHTOB pEIICHMs, BBHIOUPATh HaumOoJee MOAXOJAUUMH C y4€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble uccieaoBaTeIbCKHE TEHCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUSA,
(dbopMynHpoBaTh BOMPOCH], (PUKCUPYIOUIUE NPOTUBOpEUHEe, NpodiIemMy,
CaMOCTOSITEJIbHO ~YCTAHABIMBATh MCKOMOE M JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY TIUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCTIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIHPOBaTh 000OIIEHUST U BBIBOJBI MO pe3yibTaTam
NPOBEIEHHOTO HAOMIO/IEHUs, HMCCIEIOBaHUs, OIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLECCA, a TAKKE BbBIJBUIAThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, ITaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOPMAUU U WIUTIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, JIuarpaMMaMm#, WHOW Tpadukod ©u uX
KOMOMHAILUSIMUY,

OIICHMBATh HAAEKHOCTh HMHPOPMAIMK 10 KPUTEPHSIM, TPEITIOKECHHBIM
yauTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIe 1eiiCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LEesIMU OOLIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

e B X0J€¢ 00CYX/IE€HHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBI,
po0JeMBbl, peraeMoi 3aJauu, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MOUCK
pElIeHMs, COIMOCTaBIATh CBOM CYXACHUS C CYXKICHUSMU JPYTHUX
YYAaCTHUKOB JHAaJIora, OOHApYKMBaTh PA3IMuM€ U CXOJCTBO MO3ULUH, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

e TMPEACTABIATH  pEe3ydbTaThl  pPEIICHHUS 3a/1ayy, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, IPOEKTa, CAMOCTOSTEIBHO BbIOMpPATh (pOpMAT BHICTYILIICHUS
¢ Y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

e T[IOHUMATh U HUCIOIB30BATh NPEUMYIIECTBA KOMAaHAHOW U MHIUBUIYyIbHON
paboThl MpHU pelIeHUH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

e TMPUHUMAThH L€ COBMECTHOM JEATENbHOCTH, IJIAHUPOBATH OPraHU3ALHUIO
COBMECTHOW paloThl, pacmnpenensTh BHUIbI paboOT, IOTrOBapUBATHCA,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIFO/ICH;

e yYacTBOBATh B TPyHNHoBbIX ¢dopmax paboTel (0OCYXKIeHus, oOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMbI U APYTHE), BBIMOIHATH CBOIO YacTh pabOThI
U KOOpPAMHHUPOBATH CBOM JCHCTBUSL C JAPYTUMH WIEHAMU KOMAaHJbI,
OLIEHMBaTh KAayeCTBO CBOEro BKJaJa B OOLIMH NPOAYKT IO KPUTEPHSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOIECHCTBHSL.

PerynsiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranmusanms:

e CAMOCTOSTENIBHO COCTABJIATH IUIAH, AITOPUTM PEUIEHUs 3a1aud (WU €ro
4acTh), BBIOMPATH CHOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJJIEKT:

e BIJIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U Pe3ysbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

e INPEABUIETH TPYAHOCTU, KOTOPBIE MOTYT BOSHUKHYTh IPU PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTATA ACATEIBHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSACHITh MPUUYUHBI JOCTHXKEHUS WM HEJOCTHXKCHUS LIEJIH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATbBI



K koHmy oOyuenuss B 7 kJjacce oOy4arolIMiiCs TMOJTYyYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath W3ydeHHBIE TeOMETpUUecKUe (UTYpbI, ONPENesTh UX
B3aMMHOE pPacCIoJIOKEHHE, H300pakaTb TreoOMeTpuyecKrue (UTyphl, BBITOIHSITH
YEpPTEXKU 10 YCIOBUIO 3ahauu. M3MepsiTh JHUHEHWHBIE W YIJIOBBIE BEIWYUHBI.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenate TpyOyI0 OLIEHKY JHMHEWHBIX W YIJIOBBIX BEJIUYMH MPEIMETOB B
peasbHOM JKM3HU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. PaznmyaTh pa3Mepbl 3THUX
00BEKTOB TIO MOPSAJIKY BETUYUHBI.

CTpouth 4epTeXU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, MCIIOJIb30BAThH
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 3a/1a4.

[TpoBOAUTH JTOTHMYECKHE PACCYXICHUS C HMCIOJIL30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA NPSIMOYTOJIbHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  TUINOTEHY3€  MOPSIMOYTOJBHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenensts napawieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIJIOB, KOTOpbIE 00pa3zyeT
¢ HUMHU cekymas. OnpenensiTe napaieIbHOCTh MPSIMBIX C IMOMOUIBI0O PaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

PemaTe 3aaun Ha KieT4aTon Oymare.

[IpoBOAUTH BBIUKCICHUS W HAXOAUTHh YHCJIOBBIE M OYKBEHHbBIE 3HAUCHHS
yIJIOB B TIEOMETPUYECKMX 3aJayaX C UCIOJb30BAaHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
NEepPECEeYeHUN JABYX IMapajuleNIbHbIX NPSMBIX ceKylle. Pemars mnpakTtuuyeckue
3a/1a4M Ha HAXOXJACHUE YTJIOB.

Brnanerp MOHATHEM TEOMETPHUYECKOTO MECTa TOYEK. YMETh OIPEIEATh
OMCCEeKTPHCY yIJla ¥ CEPEIUHHBIN MEPIECHANKYJIISAP K OTPE3KY KaK T€OMETPHUIECKIE
MECTa TOYEK.

DopmMynUPOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA MPHU
pELICHUH 3a1ay.

Bianetp moHsATMEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA NIEPECEKATCs B OJHOM TOYKE, M O TOM, 4YTO CEPEAVHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOYKE.

BianeTp noHsiTHEM KacaTelbHOW K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonbp30BaThCs MPOCTEUIIUMHU T€OMETPUUYECKUMHU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOCHHUS C MOMOIIBIO IIUPKYJISI U
JINHEWKMU.

K koHmy oOydenuss B 8 kJjacce oOy4aroIMiiCs TMOJTYYUT CIEAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TMEPECEUCHHS MEIUWaH TPEYroyibHUKa (LeHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeHed JIMHUU TPEYTOJbHUKA U Tpaneluu, TPUMEHSThH
UX CBOMCTBAa MpU pEIICHUU TreoMeTpudeckux 3anad. [lomb3oBaTbest TeopeMoi
daneca U TeOpEMOH O MPOMOPIUOHATLHBIX OTPE3KaX, MPUMEHSTh UX JIJISl pEUICHUS
MPaKTUYECKUX 3aj1a4.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJIBHUKOB B PEIIICHUH F€OMETPUUSCKHUX
3a/1au.

[Tons3oBathest TeopeMoi Iludaropa miist pemieHUsT TEOMETPUUYECKUX H
npakThuueckux 3agad. CTpOUTh MAaTeMaTUYECKYH) MOJIeNIb B TMPAKTHUYECKUX
3a/1a4ax, CaMOCTOSITENBHO JeaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JAJIMHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYca M TaHI€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PELICHUS
NPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuyHbIMU CIOCOOaMM) TUIOMIAh TPEYTOJIbHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX ~ Quryp (moib3ysiCh, TJ€ HEOOXOJUMO, KaJIbKYISITOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATUSMH BIIMCAHHOTO M LEHTPAJbHOIO YIJia, HMCIOJIb30BAThH
TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEXAYy XOpAaMu (CEeKYyLIMMU) U yIie MEXAY
KacaTeJIbHOW M XOPAOH MPU PEIICHUU F'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOICTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJENH JUIs 3a71a4 PEaIbHOM dKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C MPUMEHEHUEM TMOJ00MS U TPUTOHOMETPUU (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koniy oOydyenus B 9 KkJjacce o0OydaromMCS TOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX VYIJIOB, HAXOIUTh C HX
MOMOIIIBIO PA3JIUYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYTrOJdbHUKA («pEIICHHE



MPSMOYTOJILHBIX TPEYTOIBLHUKOBY). HaXoauTh (C MOMOIIBIO KAIBKYJISTOPA) JTHHBI
U YTJIBI JTsl HeTAOJUYHBIX 3HAUCHUH.

[Tonmp3oBaThCs (popMyTaMu MPUBEICHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIT HAXOXKJICHHUS COOTHONICHHH MEXIY TPUTOHOMETPUUCCKUMU
BEJIMYMHAMH.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXKICHUS Pa3IUIHBIX
AJIEMCHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJbHUKOBY»), TPHUMEHATh WX TIPH
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets  moHsATHSMH — mpeoOpa3oBaHHMS — MOAOOHSA, COOTBETCTBEHHBIX
2JIEeMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MOA00US MMPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCIIATH JJIMHBI W HAXOJWTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATh CcBOWCTBA TOMOOMS B TPAKTUYCCKUX 3amadaX. YMETh NPUBOJIUTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MIPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaThCSA BEKTOPAMH, TMOHUMATh MX TEOMETPHUYCCKHA M (HU3NYCCKUU
CMBICII, TIPUMEHSATH WX B PEHICHUU TCOMETPUYCCKUX W (PU3NUYECKHX 3a/ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHS IJTUH U YTJIOB.

[Tonp30BaTBCA METOJOM KOODJAMHAT Ha TIUIOCKOCTH, INPUMEHSATh €ro B
PEIICHUH TeOMETPHYSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSIMH MPaBHILHOTO MHOTOYTOJIBHHUKA, JIJTMHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXXHOCTH W paJdaHHOW MEphl yIrila, yMETh BBIYMCIATH IUIOMIATh
Kpyra u ero 4actei. [[puMeHsTh IMoydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

HaxomuTe ocu (WM LIEHTPBHI) CUMMETPUU (UTYP, MPUMEHSATH IBMIKCHUS
IUIOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpuMeHATH TOJIYYCHHBIC 3HAHHWS Ha MPAKTUKE — CTPOUTh MaTEMaTHYCCKUC
MOJICIIH IS 3a/1a4 peabHOW JKM3HHU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NPHMCHCHHEM TIOJ00MS M TPUTOHOMETPUYCCKUX (YHKIUN (TIOJIB3YysCh, TC
HEO0OXO0UMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Ipocrenmme reome ecKHe
p TUI/IHH/I reoMeTpuuecKkre GUrypsl u Butmorexa LIOK
1 UX CBOMCTBA. lI3MepeHne reomeTpudecKkux 9 1
https://m.edsoo.ru/7f415e2e
BCIIMYUH
bu6mmoreka [JOK
2 T 1 2
PEYTOTBHHIH ° https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe NpsIMBbIE, CyMMa YTJI0B 14 1 bubnnoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTB U KpyT. [ 'eoMeTprueckue 12 1 bubnuoreka [IOK
IIOCTPOCHMUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 606 18
OBTOPCHHE, OOOLIICHHC SHARMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3iesioB 1 TeM uugposbie
Ne o/m P Konrpoasubie | Ilpakrnueckue (1ucbp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
. bubnuoteka [IOK
1 q 1 1
CTRPEXYTOILIIIA 0 https://m.edsoo.ru/7f417e18
[Tnomane. Haxoxaenue miomanen
2 Tpe HIOJ'IILI)HI/IKOB u SIHOFO OJ'III;H)I:)[IX ¢bur 9 1 1 brbmmorexa [TOK
peyr a yP- https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
3 Teopema I[Tudaropa u Hauana 7 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
4 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJ00HbIE 15 1 Bubnmorexa LIOK
poroph P > TTOA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
VYriabl B OKpy>KHOCTH. BriricanHble
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 10 1 bubnuoreka [IOK
KacarenbHbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEN
. bubnuoreka [IOK
6 I1 606 17
OBTOPCHHE, ODODIEHHC SHatuH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 1



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 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoabsubie | Ilpakruyeckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
1 B 1
CHTOPHL 8 https://m.edsoo.ru/7f41al2c
2 JlekapTOBBI KOOPIMHATHI HA TUNIOCKOCTH 7 1 brbmmorexa [TOK
p P https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. TeopeMbl KOCHHYCOB H 12 1 bubnuoreka [IOK
CHUHYCOB. Penienue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJILHUKH. J[JTMHA
4 OKPY)KHOCTH | ILIOMIAIb Kpyra 8 1 bubmorexa [TOK
Py . yra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bubmmoreka [JOK
5 7 1
JlBIKCHHS ILIOCKOCTH https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue nmogoous. Merpudeckue 6 1 bubnuoreka [IOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3ALIUS 20 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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 INTAHUPOBAHHUE

7 KIIACC
KosnyecTBo 4acoB
Tun
Ne n/m | Tema ypoka KountposabHubie HpakTuyeckue
Bceero YPOKa
padoThI padoThI
HavanpHbie MOHATHS TEOMETPUN 1
Toukwu, npsiMbIe, OTPE3KH
JIy4d u yron
4 PaBeHCTBO reoMeTpHUeCKUX QUTYD. 1
CpaBHEHHE OTPE3KOB U YIJIOB
5 JlnuHa oTpeska 1
5 Enunannet usmepenus. 3mepurenbHbie 1
WHCTPYMEHTBI
I'panycnas mepa yria
CMexHbIe U BEpPTUKAIIBHBIE YITIbI
[lepnieniukynspHbie TpsSIMbIe
10 Ypoxk 06001IeHNS B CUCTEMATU3 AT 1
3HaAHUU
11 Kontponsnas padorta Ne 1 1
12 TpeyronpHuk 1
13 [TepBsIii MpU3HAK PaBEHCTBA TPEYTrOILHIUKOB
Pemenue 3a1a4 Ha JOKa3aTeNbCTBO
14 PaBEHCTBA TPEYTOJILHUKOB 10 IEPBOMY 1
MIPU3HAKY
15 [lepnenaukynsap x npsiMoit
16 MenuaHbl, OUCCEKTPUCHI U BHICOTHI




TPEYroJIbHUKA

Pemenne IMPAKTUYCCKUX 3ada4 I10 TEMC

17 "MenuaHbl, OMCCEKTPUCHI M BBICOTHI 1
TpeyroypHuka"

18 CBoiicTBa paBHOOCIPEHHOTO TPEYTOJIBHUKA 1
Pemrenne npakTHYeCKHX 3aa4 10 TEMe

19 "CBoiicTBa paBHOOCAPEHHOTO 1
TpeyroypbHuKa"

20 Bropoii npu3zHak paBeHCTBa TPEYTOJIbHUKOB 1
Pemrenne 3a1a4 Ha TI0Ka3aTeIbCTBO

21 pPaBEHCTBA TPEYTOJIBHUKOB 110 BTOPOMY 1
MPU3HAKY

22 Tpetwnii npu3HaK paBEeHCTBA TPEYTOJIHBHUKOB 1
Pemienne 3a1a4 Ha 10Ka3aTebCTBO

23 PaBEHCTBA TPEYT'OJIBHUKOB 110 TPEThEMY 1
IIPU3HAKY

24 OKpY>KHOCTb 1

o5 [TocTpoenue yria, paBHOTO JaHHOMY. 1
ITocTpoenue GucceKTpUCHI yriia

26 ITocTpoenue nepneHuKyJIIpHbIX IPSMBIX. 1
ITocTpoenue cepeuHbI OTpe3Ka

97 Ypoxk 00001IeHNs B CUCTEMATU3 AN 1
3HaHUH

28 KonTtposnpHast padora Ne 2 1

29 Omnpenenenne napauieabHbIX MPSMbBIX 1

30 [Ipu3Haky napayuieabHOCTH ABYX MPSIMBIX 1

31 006 akcroMax reoMeTpuu. AKCHOMa 1




mapaJlJICJIbHBIX MIPAMBIX

Teopems 00 yriiax, 00pa30BaHHBIX IBYMS

32 napaieIbHBIMHA MPSIMBIMH U CEKYILEH
Pemenne nmpakTHuecKux 3a1ad 1o TemMe

33 "Teopembl 00 yriiax, 00pa3oBaHHBIX ABYMs
napajuieIbHBIMU NMPSMBIMH U ceKyLei"”

34 VYTIIBI ¢ COOTBETCTBEHHO MApaICTHHBIMH
WM TIEPIICHAUKYISPHBIME CTOPOHAMHU

35 VYpox 06001IeHNS ¥ CUCTEMATU3 AT
3HAHWUU

36 KonTtponeHast padora Ne 3

37 Teopema 0 cymme yIriIOB TPEYroJIbHIKA

38 Pemenne npakTruueckux 3aaad 1o Teme
"Teopema 0 cymMMe yrioB TpeyrojbHUKa"

39 OcCTpOyroJbHbBINA, TPSIMOYTOJbHBIA U
TYHOYTOJIbHBII TPEYroJIbHUKU

40 Teopema 0 COOTHOILIEHUSX MEKIY
CTOPOHAMH U YTJIaMH TPEYroJbHUKa

41 HepaBeHcTBO TpeyroapHIKa

42 HexoTtopsble cBOMCTBa M IPU3HAKU
IPSIMOYTOJIbHBIX TPEYrOJIbHUKOB

43 [Ipu3Haku paBeHCTBA NPSIMOYT OJIbHBIX
TPEYroJbHUKOB

44 Perienne npakTHyecKux 3ajay 1o Teme
"[IpsiMOyTOIbHBIE TPEYTOJIBHUKH"
PaccrosHue OT TOUKH 10 IPSIMOU.

45 PaccrostHue mex 1y mapaiienbHbIMU

IpAMbIMUA




[TocTpoenue TpeyrojabHUKA 110 TPEM

46
3JIEMEHTaM

47 Ypok 00001IeHNS U CUCTEMaTH3AITTT
3HAHWUU

48 Kontponbnas padora Ne 4

49 CBoiicTBa OMCCEKTPUCHI yriia

50 CBoiicTBa cepeIMHHOTO MEPIEeHIUKYIsApa K
OTpE3KY

o1 CBoiicTBa IMaMETPOB U XOPJI OKPYKHOCTH

52 Perrenne nmpakTHUecKux 3a1ad 1Mo TemMe
"CBolicTBa IMaMETPOB U XOPJI OKPYKHOCTH"

53 B3anMHoe pacrionoxeHne OKpy)KHOCTH U
npsamoil. KacarenbHas K OKpY>KHOCTH

54 Pemenne npakTuuecKkux 3ajad 1o Teme
"KacarenbHas K OKpy>KHOCTH"

55 BrincanHas oKpyHOCTb TPEyrojibHUKA

56 OmnucaHHast OKPY’KHOCTb TPEYTrOJIbHUKA

57 durypsl, CHAMMETPUYHBIE OTHOCUTEIIEHO
MpsSIMOU

58 OceBast cuMMETpHS U €€ CBOMCTBA

59 Ypoxk 000011eHNS i CUCTEMATU3 AN
3HAHUU

60 KonTtposnpHast padora Ne 5
Ypox noBTopenus no teme "[Ipocreiinme

61 reoMeTpudeckue (GUrypsl U uX CBOMCTBA.
W3mepenune reoMeTpuyecKux BEIUYUH"

62 VYpok nosropenus no teme "TpeyroabHuku”




63 VYpox nosropenus no teme "llapannenbHbie 1
IpsiIMbIE, CyMMa YIJIOB TPEYTrOJIbHUKA"
64 Ypok noBropeHus 1o teme "OKpyKHOCTb U 1
Kkpyr. 'eomeTpuyeckue noctpoeHus"
65 Pesepr 1
66 Pesepr 1
67 Pesepr 1
68 Pesepr 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




8 KJIACC

KoaunuecTBo 4acoB

Nen/m | Tema ypoka KonTpoabHbie IIpakru4yeckue T
Bceero YPOKa
padoThI padoThI
1 BrInykiib1ii MHOTOYTOJIBHUK 1
) YerbipexyronbHuk. CyMMa yrioB 1
BBITTYKJIOTO Y€THIPEXYTrOJbHUKA
3 [Tapamtenorpamm 1
4 [Ipu3naku napanienorpaMma 1
5 Tpamenus 1
6 CpenHsst TUHUS Tpaneun 1
7 Teopema Daneca 1
8 [IpssMmoyroapHUK 1
9 PoMmO0 u xBanmpar 1
10 Pemenne mpakTH4eCcKUX 3aa4 Mo TEMe 1
"YeTpipexyrobHUKA"
11 IlenTpanbHas CUMMETPUS 1
12 Ypok (3606H16HI/IH U CUCTEMAaTU3aLUN 1
3HaHUI
13 Kontponsnas padorta Ne 1 1
14 [ToHsiTHE MIIOIIAAN MHOTOYTOJIFHUKA
15 [momane kBagpara. I1nomans 1
MPSIMOYTOJIbHUKA
16 [Inomanpe napamienorpamma 1
17 Pemenne mpakTH4eCKUX 3aa4 MO TEME 1
"[Inomanp mapamienorpamma”




18

[Inomans TpeyrojapHuKa

Pemenne IMPAKTUYCCKUX 3aaaq I10 TEME

19 "[nomanp TpeyronpbHUKA"

20 [Tnomans Tpamernun

1 Pemenue mpakTHYeCKHUX 3371a4 110 TEME
"[Mnomanp Tpaneuuu"”
VYpoxk - mpakTukym o teme "Beraucienue

22 TJIOIAIeH TPEYTOJILHUKOB U
MHOTOYT'OJILHUKOB Ha KJieT4atoii Oymare"

23 Teopema [udaropa

24 Teopema, oopatnas Teopeme [Iudaropa
Pemenue mpakTHYeCKHUX 33/1a4 110 TEME

25 " "

Teopema Iludaropa

26 ®dopmymna ['epona

97 VYpox 060011eHNS i CUCTEMATH3 AN
3HAHUU

28 KontponbHas padora Ne 2

29 [IponopuuonanbHeie oTpe3ku. OnpeneneHue
MOJA0OHBIX TPEYTOJIHLHIUKOB

30 OTHOLIEHHE MIOIAAeH MTOJOOHBIX
TPEYroJIbHUKOB
Pemenne mpakTH4ecKUx 3aaa4 Mo TeMe

31 "OTHOILIEHNE TUIOMAAEN TOT00HBIX
TPEYTOJIbHUKOB"

32 IlepBblil pu3HaK 110100Us TPEYTOJBHUKOB

33 Pemenue 3a1a4 Ha TOKa3aTENbCTBO 1O TEME

"ITepBbIit mpu3HaK Moa00Us




TPEYTrOJIbHUKOB"

34 Bropoii npu3Hak nogo0ust TPEyroJIbHUKOB

35 Pemenue 3a1a4y Ha 10Ka3aTeNbCTBO IO TEME
"Bropoii mpu3HaK 1mo1o0us TpeyrojJsHIUKOB"

36 TpeTnii npu3HaK NOJ00HS TPEYrOIEHUKOB

37 Pemenue 3a1a4y Ha 10Ka3aTeNbCTBO MO TEME
"Tpetuii mpu3HaK NOJ00US TPEYrOJIbHUKOB"

38 Cpennsist TUHUS TPEYroJIbHUKA

39 Yetbipe 3amedaTeIbHble TOUKH
TPEYroJIbHUKa

40 LlenTp Macc TpeyroJibHUKA

41 [IponoprmoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYrOJIbHUKE

42 Merton mogo0ust B 3a1a4ax Ha MOCTPOSCHUE

43 CuHyc, KOCUHYC U TAaHT'€HC OCTPOro yriia
IPSIMOYTOJIbHOTO TPEYTOJIbHUKA

44 3Ha4yeHus CUHYyca, KOCUHYCA ¥ TaHIeHca AJIs
yrioB 30%*, 45% u 60*
Perienne npakTuueckux 3aaad 1o Teme

45 "CoOoTHOLIEHUS MEX Y CTOPOHAMMU U yIJIAMH
MPSIMOYTOJIBHOTO TPEYroJbHUKA"

46 Ypoxk 000011eHNS i CUCTEMATHU3 AN
3HAHUU

47 KonTtposnpHast padora Ne 3

48 B3anMHoe pacrosioxxeHue npsMon u
OKpPYKHOCTHU

49 B3aumHoe pacnonoxeHue aByx




OKPYKHOCTEU

50 OO01ue KacaTenbHbIe JBYX OKPYKHOCTEH

51 Pemrenne npakTHUecKux 3ajad 1Mo TeMe
"OO61ue KacaTeabHbIE IBYX OKpYKHOCTEH"

52 I'pamycHas Mmepa Iyru OKpy>KHOCTH

53 Teopema o BriricaHHOM yrJIe

54 Vb1, 00pa30BaHHBIE XOPIAMH,
KacaTeIbHBIMU M CEKYITUMH
Perrenne nmpakTHYeCKuX 3324 110 TEMe

55 "Vrib1, 00pa30BaHHBIE XOPAAMH,
KacaTeJIbHbIMH U CEKyILIUMHA"

56 Brincannast OKpy»XHOCTb

57 OrnrcaHHast OKPYXHOCTh

58 VYpox 06001IeHNS i CUCTEMATU3 AT
3HaHUN

59 KontponsHas padora Ne 4

60 VY pox NOBTOpEHUs 110 TeEMe
"YeTpipexyrobHUKA"
Ypoxk noBTopenus o teme "llnomas.

61 Haxosxaenue nioniaieil TpeyrojbHUKOB U
MHOTOYToJIbHBIX (puryp. ITnomanu
noA00HbBIX (uryp"”

62 Ypok nosropenus no teme "Teopema
[Tudaropa u Havyanaa TPUrOHOMETPUU"
Ypok nosropenus no teme "Teopema

63 dasteca ¥ TEOpEMaA O IPONOPLMOHATIBHBIX

OTpe3Kax, N0JOOHbIE TPEYroJIbHUKN"




Ypok noBropeHus no teme "Yrisl B
64 OKpYXXHOCTH. Briucanneie u onricanHbie 1
YeThIpeXyrodpHUKU. KacaTenpHbie K
okpyxHoctu. Kacanue okpyxxnocreit"
65 Pesepr 1
66 Pesepr 1
67 Pesepr 1
68 Pesepr 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




9 KJIACC

KoaunuecTBo 4acoB

Ne Tun
i Tema ypoka Beero KouTtpoJsbHbIe [pakTuyeckue ypoka
padoThI padoThI
[Tonatne BexkTOpa. PaBEHCTBO BEKTOPOB
OTxItagpIBaHle BEKTOPA OT JAHHOW TOUKU
CymMma IByX BEKTOPOB 1
4 3aKOHBI CTIOKEHHS BEKTOPOB. [IpaBuiio 1
napaJiesiorpaMma
5 CymMa HECKOJIBKHUX BEKTOPOB 1
6 Borunranue BeKTOpoB 1
7 [IpousBeneHne BEKTOpa Ha YHUCIIO 1
8 [IpuMeHeHre BEKTOPOB K PEIICHHUIO 3a1a4 1
9 Ypoxk 000011IeHNS 1 CHCTEMAaTHU3aIUH 3HAHUI 1
10 KontponbHas padorta Ne 1 1
1 Pa3noxxenue BekTopa 1o AByM 1
HEKOJUIMHEAPHBIM BEKTOpaM
12 Koopaunats! BekTopa 1
13 CBsi3b MEXy KOOPAMHATAMU BEKTOpa U 1
KOOpJIMHATaMH €ro Havajia U KOHIIa
14 [IpocTreitmue 3agaun B KOOpIMHATaX 1
15 YpaBHEHME TMHUH HA INIOCKOCTH 1
16 YpaBHEHHE OKPYKHOCTU 1 1
17 YpaBHEeHME NPSIMOI 1
18 Ypok 0000111eH1s U CUCTEMATH3AIH 3HAHU I 1




19 KonTtponsnas padota Ne 2 1
CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC.
20 OCHOBHOE TPUTOHOMETPHUIECKOE TOKICCTBO. 1
@opMyIIbI IPUBEICHUS
1 DopMyIIbl TSl BRIYUCICHUS KOOPIUHAT 1
TOYKH
22 VYT0Bo# KOAQPHUIHEHT PIMOn 1
23 Teopema o TUTOIA M TPEYTOTBHUKA 1
24 Teopema cuHycoB 1
25 Teopema KOCHHYCOB 1
26 Perrenne TpeyroibHUKOB 1
27 Ypoxk 060011IeHNS 1 CHCTEMAaTHU3aIUN 3HAHUI 1
28 KonTtponbras padora Ne 3 1
29 N3meputenbHbIe pabOThI 1
30 YTroJ1 MeXIy BEKTOpaMH 1
31 CkaysipHO€ TPOU3BEICHHE BEKTOPOB 1
32 CkaysipHO€ TIPOM3BEICHNE B KOOPAMHATAX 1
33 CBolicTBa CKaJISIPHOTO MPOU3BEICHUS 1
BEKTOPOB
[IpaBunbHBII MHOTOYTOJIEHUK. OKPY)KHOCTB,
34 OTIMCAaHHAs OKOJIO ITPABHIIBHOTO 1
MHOTOYTOJIbHUKA
35 OKpyXHOCTb, BHUCAaHHAS B TPABUIIbHBII 1
MHOTOYTOJIbHUK
@opMyIIbl U BHIYUCICHUS TUIOAAN
36 MPaBUIILHOTO MHOTOYTOJIbHUKA, €0 CTOPOHBI 1

" paanyca BIIMCAaHHOM OKPYKHOCTHU




37 [TocTpoeHue mpaBHIILHBIX MHOTOYTOJIBHUKOB 1
38 JIyTiHa OKPY>KHOCTH 1
39 Panuannas mepa yria 1
40 [Tnomane kpyra 1
41 [Tnomaap KpyroBoro cekropa 1
42 Ypox 060011eHHS 1 CUCTEMAaTU3aIuH 3HAHUI 1
43 KonTponsHas padora Ne 4 1
44 OTo0OpakeHue MI0CKOCTH Ha ceos 1
45 TTonaTre ABIKEHUS IIIIOCKOCTH 1
46 [TapamiensHbIH IEpeHOC 1
47 [ToBopoT 1
48 [Tonsarue cummerpuu Guryp 1
49 [IpuMeHeHne IBIKEHUN K PEIICHUIO 3a71a4 1
50 Ypoxk 00001IeHNS 1 CHCTEMAaTHU3aIuN 3HAHUI 1
51 KontponbHas padorta Ne 5 1
52 [Ipencrarnenue o mog0OHBIX GUTypax 1
53 [Too6HBIE MHOTOYTOJIBHUKH 1
54 TeopeMsl 0 mepruMeTpax U IIOIIAIsX 1
10I00HBIX MHOTOYTOJIbHUKOB
55 I'omoTeTusa. CBolicTBa rOMOTETHH
56 [Togo6ue mpon3BOIBHBIX GUTYD
57 [Ipumenenne moao0us K J0Ka3aTEIbCTBY 1
TeopeM
58 [Ipumenenne mogoOus K pelIeHuIo 3a1a4
59 Ypok 0000111eHNs U CUCTEMATH3AIH 3HAHUI
60 KonTtponrHas padora Ne 6 1




61 Ypox noBropenus o teme "Bekropsr" 1

62 Ypoxk noBropenus no teme "JlekapToBbl 1
KOOPAMHATHI Ha TUIOCKOCTH"
YPOK OBTOPEHHUSI 110 TEME

63 "Tpuronomerpus. TeopeMbl KOCHHYCOB U 1
CHUHYCOB. Penienne TpeyrojbHUKOB"
VYpox noBTopenus 1o teme "[IpaBuibHbIe

64 MHOTOYT'OJIbHUKH. JIJIMHA OKPY>KHOCTH U 1
TJI01a b Kpyra. Beraucnenue miomaaei"

65 Ypok noBTopenus 1o teme " J[BrmkeHus 1
rmockocty”
YPOoK MOBTOPEHHUSI 110 TEME

66 "IIpeoOpazoBanue moa00us1. MeTpudeckue 1
COOTHOIIIEHUS B OKPYKHOCTH"

67 Pezeps

68 Pezeps

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC
Koxa o
IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTaThl 0CBOEHUSI OCHOBHOI1
MPOBEPSIEMOro Iy
o0pa3oBaTeIbHOIi MPOrpaMMbl 0CHOBHOI'0 0011Ier0 00pa3oBaHus
pe3yJjbTara
6 I'eomerpus
PacriosHaBath HM3y4eHHBIE T€OMETpHUUYECKUE (DUTYPBI, OMPEICNIATh HX
B3alIMHOE€ PpAaCIOJIOKEHHE, M300pakaTh T€OMETpUYECKHe (QUryphl,
6.1 BBITIOJTHATh YEPTSHKH IO YCIOBUIO 3amadd. V3MepsTh JIMHEHHBIC W
YIJIOBBIC BEJTMYMHEL. PemaTth 3a/1aun Ha BBIYMCIICHUE JUTHH OTPE3KOB U
BEJIMYHH yTIJIOB
Jlenats TpyOyIO OIEHKY JIMHEHHBIX U YTTIOBBIX BEJIMYUH TIPEIMETOB B
6.2 peabHOM JKW3HHM, pa3MEpOB TNPUPOJIHBIX OOBEKkTOB. Pazmmuarh
pa3Mepsbl ITUX 0OBEKTOB 0 MOPSAKY BETMUNHbI
6.3 CTpouTh 4epTEKHU K TECOMETPHIECCKUM 3a1a4aM
[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYrOJLHUKOB, UCIOIb30BAThH
6.4 MPU3HAKU U CBOWCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB MIPU PEILICHUU
3a1a4
65 [IpoBoMTH  JOTMYECKUE  PACCYXKACHUS  C  HCIOJIb30BaHHUEM
' FEOMETPUUECKUX TEOPEM
[Tonb30BaThCs MpU3HAKAMU paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPEYrOJbHUKOB, CBOWCTBOM MEIUaHbl, MPOBEACHHON K THIOTEHY3e
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PEIICHUU T€OMETPUUYECKUX 3312
Onpenensats napamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbHIE
67 obpa3yer ¢ HUMH cekymas. OnpeneisaTh MapaielbHOCTh MPSMBIX C
' MOMOIIIBIO0 PABEHCTBA PACCTOSIHUIA OT TOYEK OJHOMN MPSMON 10 TOYEK
JApYrou npsmMon
6.8 Pemats 3a1aun Ha KIeT4aToi Oymare
6.9 [IpoBoAUTH BBIYKMCICHUS ¥ HAXOIWTh YHWCIOBbIE U OYKBEHHBIC

3HAYCHHA VYIJIOB B TCOMCTPHUYCCKUX 3alavax C HUCIOJIb30BAHUEM




CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX NPU TEPECEUCHUH JBYX MapaJUICIbHBIX MPSIMBIX

cekyuen. PemaTe nmpakTuyeckue 3aauu Ha HaX0KJICHUE YIiIoB

BHaI[eTI) IIOHATUEM TCOMCTPUUICCKOIO MECTa TOYCK. YmMmerb

6.10 OTPENENATh OUCCEKTPUCY yria W CEPeAMHHBIN NEpHEeHIUKYIAp K
OTpE3Ky KaKk TeOMETPHUIECKUE MECTa TOUCK
@opMyIHpOBaTH OMpPENENICHUSI OKPYKHOCTH M Kpyra, XOpAbl U
6.11 IMaMeTpa OKPY)KHOCTH, TIOJb30BaTbCi MX CBOWCTBAMH. YMETh
NPUMEHSTH 9TH CBOMCTBA MPH PEIICHUH 33/1a4
BrnaneTp MOHSATHEM ONMHMCAaHHONW OKOJIO TPEYrOJbHHKA OKPYKHOCTH,
yMeTh HaxoauTb e€ ueHtp. [lomp3oBatbes (akramMu O TOM, 4TO
6.12 OMCCEKTPUCHI YIIIOB TPEYTrOJIbHHUKA MEPECEKAOTCsl B OJHOM TOUYKE, U O
TOM, YTO CEPEIAMHHBIC MEPIECHINKYISIPHl K CTOPOHAM TpPEYroJbHUKA
MEePECEKAIOTCS B OJTHOW TOUKE
Bnamerp moHsSTHEM KacaTeNbHOH K OKPYXHOCTH, MOJB30BaThCS
6.13 TEOpPEMOl O TEpPHEeHAUKYISIPHOCTH  KacaTelbHOW W  paadyca,
IPOBEAEHHOIO K TOUKE KacaHUs
6.14 [Tonp30BaTbcs  MPOCTEUIIMMHM  T€OMETPHUUECKUMH  HEpaBEHCTBAMHU,
' MOHUMATh UX MPAKTUUECKUNA CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPUYECKUE IIOCTPOCHHS C TOMOILBIO
' HUPKYJIS U IMHEUKHU
8 KUIIACC
Kon N
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBePsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHUs
pe3yJbTara
6 I'eomerpus
61 Pacnio3HaBaTe OCHOBHBIE BUJBI UYETHIPEXYTOJIBHUKOB, HUX AJIEMEHTBHI,
' H0JIb30BaThCS MX CBOMCTBAMU MPH PEIIEHUH T€OMETPUUYECKHX 3a/1a4
6.2 [IpuMeHATh CBOICTBA TOYKHM IEpecedyeHUs] MeAMaH TPEeYroJbHUKA
' (1eHTpa Macc) B pelieHu! 3a1ad
63 Bnaners mnoHsATHEM cpenHEHl JMHUM TpPEYrojbHHKAa M Tpameluy,

INPUMCHATL HUX CBOMCTBaA npu peumcHun TIreOMCTPUYICCKHUX 3a/ady.




[Tonp3oBarbes Teopemont Parneca U TEOPEMOU O IPONOPLUOHAIBHBIX

OTPE3Kax, MIPUMCHATDH UX AJId PCIICHUA ITPAKTHUYCCKUX 3aa4d

6.4

[IpumenaTs npu3Haku 1ONOOUS  TPEYTOJBHUKOB B PELICHUU

TCOMETPUUCCKUX 3a0a4

6.5

[Tone3oBaTbes Teopemoit [Iudaropa s pemieHus reoOMEeTPUIECKUX U
IMPAKTHUYICCKUX 3aJa4. CTpOI/ITI) MaTEMaTUYCCKYIO MOACIIb B
IMMPAKTUYCCKUX 3aadax, CaMOCTOATCIIbHO [CJIaTh qepTéxc U HaXOJUTb

COOTBETCTBYIOIIHEC TJIMHBL

6.6

Biamets noHATHAMM CHHYCA, KOCUHYCA W TaHI'€HCA OCTPOro yIja
IPSIMOYIOJIBHOTO TpeyrojpHuKa. [loap30BaThCsl ITHUMHU MOHATHAMHU

AT pEIICHHUA MMPAKTHYCCKUX 3a1a4

6.7

Beruucnsate (pa3audHbBIMUA - CIIOCOOAMHM) TIJIOMIAAL TPEYrOJIbHUKA U
IO  MHOTOYrOJIbHBIX (Guryp (moJsib3ysich, TJieé HEOO0XOIMMO,
KaNbKynaTopoM). [IpuMeHsTh MmosydeHHble YMEHUS B MPaKTHUYECKUX

3a7a4ax

6.8

BrameTs moHATHSIMY BIIUCAHHOTO W IEHTPAIBHOTO YTJIa, UCIIOIh30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriiax MEXIy XOopAaMu (CEeKyLUIUMHU) U
yrie MeXIy KacaTelIbHOW M XOpIOW IpH PElIeHUH TeOMETPUYECKUX

3a7a4

6.9

BJ'Ia)IeTB IIOHATHEM OIIMCAaHHOI'O ‘ICTI)IpéXYFOJ'IBHI/IKa, IIPUMCHSTH

CBOMCTBA OITMCAHHOT'O tleTpréX}’l"OJ’I]’:HI/IKa IIpU pCIICHUH 3aJ1a4

6.10

HpI/IMeHHTb IIOJIYYCHHBIC  3HAHMA Ha IIPAKTUKE —  CTPOMUTH
MAaTEeMAaTHUYCCKUEC MOJCIN OJIAd 3aJdayd peaﬂBHOﬁ JKU3HU U IIPOBOJUTH
COOTBCTCTBYIOIIMEC  BBIYUCIICHHA C [PHUMCHCHUEM HOI[O6I/I$I u

TPUTOHOMETPHH (TIOJIB3YSCh, I'/Ie HEOOXOAUMO, KATBKYISATOPOM)

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

6

I'eomerpus

6.1

3HaTb TPUTOHOMCTPUYICCKHUC q)YHKI_II/II/I OCTPLBIX YI'JIOB, HAXOJUTH C UX

IMOMOIBKO PA3JIUYHBIC BJIECMCHTBI HNPAMOYI'OJIBHOTO TPCYroJIbHUKA




(«pemieHre  MPSAMOYTOJIBHBIX — TPEYTOJbHUKOBY»).  Haxomuts (¢

MOMOIIBIO KATBKYJISITOPA) JJIMHBI U YTJIbI 17151 HeTaOJMYHBIX 3HAUYECHU I

6.2

[Tonb3oBarbCs bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXJIECTBOM JJII HAXOMXIEHUSI COOTHOILICHHI

MCKAY TPUTOHOMCTPHUICCKUMHA BCIIMUHMHAMU

6.3

Hcnonp3oBare TEOpEMBI CHHYCOB M KOCHHYCOB I HAXOXKICHHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEyroJbHUKOBY),

IMPUMCEHATH UX IIPU PCIICHUH 'COMCTPHUICCKUX 3a/1a1

6.4

Bnagers mnonsTHsIMM TpeoOpazoBaHus MOAOOUS, COOTBETCTBEHHBIX
a1eMeHTOB Mo00HbIX (uryp. Ilosb3oBaThcs CBOMCTBaMU TOI00MS
MIPOU3BOJILHBIX (PUTYp, YMETh BBIUUCIATH IJIUHBI U HAXOJIUTh YIIIbI Y
nono0HbIX ¢uryp. [IpuMeHsTH CBOMCTBA MOAOOMS B MPAKTHYCCKUX
3aja4ax. YMeThb TPUBOAMTH MpPHUMEpPhl MNOJOOHBIX QUryp B

OKpY>KaIoIlleM MUpe

6.5

ITonn30Barncs T€OpEMaMH O IIPOU3BCACHUN OTPE3KOB XOpAd, O

MPOU3BEICHNHN OTPE3KOB CEKYIINX, O KBaJipaTe KacaTebHOU

6.6

[Tonb3oBaThcs  BEKTOpaMM, TMOHUMATh WX TEOMETPUYECKHH U
bu3nyeCcCKuil CMBICH, MPUMEHATh MX B PEIICHUH T€OMETPUYECKHX U
¢uznueckux 3anay. [IpuMeHATh ckalsipHOE MPOU3BEIECHUE BEKTOPOB

AJI1 HAXOXACHUA IJIUH U YI'JIOB

6.7

ITons30BaThCA MCTOAOM KOOpAWHAT Ha INJIOCKOCTHU, IPHUMECHATH €ro B

PEIICHHUU I'€COMCTPUYCCKUX U IIPAKTUYCCKUX 3aJla4d

6.8

BJ'Ia,Z[eTB IIOHATHUAMUN IIpaBHUJIbHOI'O MHOTI'OYT'OJIbHUKA, JJINHBI
OKPY’XHOCTH, UIMHBI AYIrd OKPYKHOCTH U paHHaHHOﬁ MCPBI YyTJIA,
YMCETh BBIUUCIATH IUIOMIAAb Kpyra MU €ro yacTei. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHHS B IIPAKTUYCCKUX 3aJavdax

6.9

Haxoautes ocu umm LHCHTPbI CUMMCTPHU (1)I/Il"yp, MNPUMCHATDL ABHXXCHHA

IIJIOCKOCTH B HpOCTeI\/'IH_II/IX crydasax

6.10

HpI/IMeHHTL MOJIYYCHHBIC  3HaHUA Ha  TIIPAKTHUKE —  CTPOUTH
MATeMAaTUYCCKUC MOJACIN OJIAd 3aadayd peaHbHOP’I JKU3HU U MPOBOOUTH
COOTBCTCTBYIOIIHUEC  BBIYUCIICHUA C [PUMCHCHUCM HOI[06I/I$I u

TPUTOHOMETPUYECKHX (YHKIMHA (HOJB3YyACh, TA€ HEOOXO0IUMO,




KaJIbKYJISITOPOM)




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
Hauansnele nonsatus reomerpun. Todka, npsamasi, OTPe30K, JIyd. YToJ. Buel
6.1 yriaoB. BeprukanbHele M CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapanienbHOCTh ¥ NepreHUKYISIPHOCTD MPSMBIX
6.2 Cummerpuunbie  Qurypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' [IpuMepsl cUMMETpUH B OKPYXKAIOIIIEM MUPE
63 OcHOBHbIE TOCTPOEHHUS C TMOMOIIBI0O LUPKYJAS U JUHEHKU. TpeyrojbHUK.
' BricoTa, meaunana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOenpeHHbIE M paBHOCTOPOHHUM  TpeyroibHUKH.  HepaBeHcTBO
' TPEYroJIbHUKA
65 CBoiicTBa W TPU3HAKK PaBHOOCIPEHHOTO TpeyroibHHKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJILHUKOB
66 CBolicTBa M NMPHU3HAKYU MApAIIIEIBHBIX TPsAMbIX. CyMMa YIIJIOB TPEYroJIbHHUKA.
' Bremnue yribsl TpeyroibHHUKa
[IpsimoyronpHblii  TpeyrodbHUK. CBONCTBO MEIHWAHBI MPSIMOYTOJIBLHOIO
67 TPEYroJbHUKA, NPOBEIEHHOM K rumnoreHyse. Ilpu3Haku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpSMOYroibHbI TPEYrOJbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEPAaBEHCTBO TPEYTrOJbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OonblieM yriae u OoJbleil  CTOpoHE
TpeyroybHUKa. [lepnenauKkyisp u HakJIOHHas
6.9 l'eomerpuueckoe mecto TOuek. buccekrpuca yriia U CepeIUHHBIN
' NEPIIEHIUKYJISAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK
OKpy)XHOCTb M Kpyr, XOpJa U JuaMeTp, HX CBoiicTBa. Bzaumuoe
6.10 pacrnojyio’)KeHUe OKpyKHOCcTM U mnpsamou. KacarenpHas u cekymas K
OKPYKHOCTHU
611 OKpyXHOCTb, BIHCAHHAas B yroyl. BrucaHHas W ONHMCAHHAs OKPYXHOCTU

TPEYTOJIbHUKA




8 KJIACC

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHMUS

6 I'eomerpust

6.1 UYersipéxyrosbauku. [lapamnenorpamMm, ero Npu3Haku U CBOKMCTBA

6.2 [IpssmoyronpHUK, poMO, KBaapaT, UX NPU3HAKU U CBOMCTBA

6.3 Tpamnenus, paBHoOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyronbHas
' Tparnenus

6.4 Meron yaBoenust meauansl. LlentpanbHas cummerpus. Teopema Paneca u
' TEeopeMa 0 PONOPILMOHATIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyrojbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa

66 [Togo6ue TtpeyronpbHUKOB, Ko3(h¢uuueHT mnoaodus. IlpuzHaku moHOOHUS
' TpeyrojabHuKoB. [IpumeHenne no1o0us npy pereHn: MPakKTHIEeCKUX 3a/1a4

67 @opmynbl I IUIOINAAM TPEYrojbHHMKA, MapajiesiorpaMMa, poMba U
' Tpaneuuu

68 CpoiictBa miomaaeii reomerpudeckux (¢Guryp. OTHOIIEHUE IUIOMIAICH
' Mo00HBIX huryp

6.9 Brrurcienue mimomniazeil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
' MPAaKTUYECKUX 33124

CuHyC, KOCHHYC, TAHT'€HC OCTPOIO yrja MpPSAMOYI'OJbHOIO TPEYrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  [pUrOHOMETpUYECKUE
¢byukun yrios B 30°, 45° u 60°

6.10 Brnucanuble W UEHTpalIbHbIE YIJIbI, YIOJl MEXKJY KacaTelbHOW M XOPJOM.
. VYribl MeXy XOpJaMu U CEKYILIMMU

6.13 BrncaHHbIE M ONIMCaHHBIE YETBIPEXYTOJILHUKI

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTei. Kacanume okpyxHOCTEM.

OO1u1re KacaTeabHbIE K IBYM OKPYXHOCTSIM

9 KJIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJIECTBO. DOPMYJIBI IPUBEICHUS
Pemenue tpeyronbpHuKoOB. TeopemMa KOCHHYCOB M TeopeMa CUHYCOB. Perienue
6.2 NPAKTHYECKUX 3a/lad C HUCIOJb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CUHYCOB
6.3 [Tpeo6pazoBanme nomoous. [1loo0ne COOTBETCTBEHHBIX DJIEMEHTOB
6.4 Teopema 0 IPOU3BEICHUN OTPE3KOB XOPI, TECOPEMBI O TIPOU3BEICHUH OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTelbHON
Bexkrop, umHa  (MOJyJIb) BEKTODA, COHAIPABJIICHHBIE  BEKTOPBHI,
65 MPOTHUBOIIOJIOKHO ~ HANpPAaBIICHHBIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTICPAIlNU HAJ BeKTOpaMHu. Pa3ioxeHue BeKTopa 1Mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 KoopmunaTe! BekTopa. CralsspHOE MPOU3BEICHUE BEKTOPOB, MIPUMEHEHUE IS
' HaXO0XJCHUS JUTHH U YTJIOB
JlekapTOBBI KOOPJMHATHI HA INIOCKOCTH. YPaBHEHUS MPSIMON U OKPYKHOCTU B
6.7 KOOpJAMHATAX, MepeceueHre OKPY)KHOCTEH U MPSIMBIX. MeTO T KOOPAMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyKHOCTH. ['pagycHas v paguiaHHasi Mepa yriia, BBIYUCICHHE JITHH T
' OKPY>KHOCTEU
6.10 [Tmomanp kpyra, ceKTopa, CerMeHTa
6.11 JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CHMMETpUH (GUryp (3JIeMeHTapHbIC

npenctasienus). [lapannensusiit nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOIM OBPA3OBATEJBHOM
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBAHUSA K MPEIMETHBIM pPe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTe/ibHOH MPOrpaMMbl OCHOBHOTO
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOYKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATHUAMM:
rpad, cBs3HBIA Tpad, NepeBo, LMK, NPUMEHATh UX MPU PELICHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpagUuecKoe MPEICTABICHHNE MHOXKECTB
JUIsl OTIMCAaHMs PEATbHBIX MPOIIECCOB U SBJICHUM, NPU PEIICHUH 3a1a4

U3 IpYTUX Y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMM: OINpPEIEIICHHE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE PpACIIO3HABATh HWCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, IPUBOAUTH IPUMEPBl W KOHTPIPUMEPHI, CTPOUTh

BBICKAa3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHSTHUSMHU: HATypallbHOE YHCIIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JAETUMOCTh HATypaJlbHBIX YHCET, MpPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO0, MOJYJIb 4YHcia, OObIKHOBEHHast ApoOb U
necsiTuuHasi poOb, CTaHAAPTHBIA BUJ YHCIIA, PALMOHAIBHOE YHCIIO,
UPpPALMOHATILHOE 4YHUCIO, apu(MeTHdYecKuil KBaJpaTHBIM KOPEHB;
YMEHHME BBINOJHATH JICHCTBUSL C  4YHMCIaMH, CpaBHUBaTh U
yIOPSAOYUBATh 4YHCIA, NPEACTABIATh YHCIA HAa KOOPAWHATHOM
OpsIMOW, OKPYIJISATh YHMCIA; YMEHHUE JAeNaThb MNPUKUIKY U OIEHKY

pe3yibTaTra BBIYMCIICHUH

YMeHue omnepupoBaTh MOHSATHSAMH: CTENEHb C IEJbIM IOKa3aTesleM,
apudmeTHuyecKuil KBaJpaTHBIA KOPEHb, MHOTOWIECH, alredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHU
Oosbllle €IUHHUIBI; YMEHHME BBINOJHATH pPAacd€Thl MO (opMmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAlMOHAIBHBIX BBIPAKEHUH WU
BBIPAKEHUI C KOPHSMHM, Pa30oKEHHE MHOTOYJIEHA HAa MHOXUTENH, B
TOM YHCJIE C MHCHOJb30BaHHWEM (OpMyaT pa3HOCTH KBaJpaToB H

KBaapaTa CYMMBI U PA3HOCTH

YMmenue ONICpUPOBATH IOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCJIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEHHBIC W KBaJpaTHbIE YPaBHEHHS,
IPOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW IMEPEeMEHHON, CHCTEMBI
JBYX JUHEHHBIX YpaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallMOHAIBHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEIEHUN 3a]a4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHUE HCIOJb30BaTh KOOPAUHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTh Ul M300pa)K€HUsl pelIeHHi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUHUA, Tpa@UK QYHKIUH, HYIU
GyHKIMH, MIPOMEXYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOosblllee U HaUMEHbIlee 3HAYCHUS
byHKIMH; yMEHHE OTepupoBaTh MOHATUSAMU: npsimast
MPOMOPLIMOHAIBHOCTD, JUHEHHAsT QYHKUHMSA, KBaJpaTuyHas (QyHKIIHS,
oOpaTHass TPOMOPIMOHAIBHOCTh, Tapaboia, TUnepOosia; yMEHHE
cTpouTh Tpaduku QYHKIIHUHA, HCTIOTB30BaTh TPa(QUKHU JIJIsT OTIPEICTICHUS
CBOMCTB MPOIECCOB M 3aBUCHMOCTEH, JUIsl pelIeHHs 3a1ad U3 JPYrux
yu4eOHBIX TMPEAMETOB U pealbHOW JKM3HH; YMEHHE BBIPAXKaTh

dbopMynamMu 3aBUCUMOCTH MEXAY BEIMYMHAMU

Ymenne OIIEPUPOBATH TIOHSATHUSIMH: MOCJIEIOBATEIBHOCTD,
apudMeTHUecKass W TeOMETpHYecKas  IMPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIIEAOBATEILHOCTEH, POPMYIBI CyMMBI U
o0mIero wieHa MpH pemieHUH 3a/a4, B TOM YHCIE 3a1ad U3 JPYrux

y4eOHBIX MIPEIMETOB U pealbHOMN KU3HU

Ymenune pfuiaTth 3aaa4u pasHbIX THUIIOB (B TOM YHUCJIE Ha IMPOLICHTHI,
JOJIHM M 4YaCTH, ABHXKXCHHC, pa60Ty, LOCHY TOBapOB U CTOUMOCTb
INOKYIIOK U YCJIYyI', HAJIOT'H, 3aJla4U U3 obmactu YIIpaBJICHUA JIMYHBIMU U
CEeMEHHBIMH q)HHchaMI/I); YMEHUC COCTaBJIATH BBIPAKCHH,
YpaBHCHHA, HEPABCHCTBA MW  CUCTEMblI II0 YCJIOBUIO  3aJa4H,
HCCICA0BATh IMOJTYUYCHHOC PCHICHUC U OLUCHUBATH HpaBIIOHOI[06HOCTB

IMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh HNOHATHUAMM: GUTypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTrOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHUH TPEYroJbHUKH, MNPSMOYTOJIbHBIA TpPEYrojbHUK,

MEauaHa, 6I/ICCCKTpI/ICB. " BbBICOTA TPCYroJIbHUKA, ‘leTBIpéxyTOJIBHI/IK,




napajjienorpaMM, pomMO, TNPSAMOYrOJBHHK, KBaJpar, Tpareuus;
OKPY>KHOCTb, KpYI, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHue pemiath 3agadd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HH, Ha HAXOXKJEHHE TI'€OMETPUYECKUX BEIMYMH C INPUMEHEHHUEM

U3yYCHHBIX CBOWCTB QUTYyp U (HaKTOB

10

YMeHne omnepupoBaTh MOHATHUSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMapauIeIbHOCTh W TEPHEHAUKYISIPHOCTh MPSIMBIX,
VIOl MEXIY TMNPSAMBIMH, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nogoOue Guryp, nog00HbIE TPEYTOJbHUKH, CHMMETPHS OTHOCUTEIHHO
TOYKA W TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogoOue Quryp, mapamiesbHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuMHA yrjla, CUHyC W KOCHUHYC yIJla TPEYroJjbHHKA), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mepbl MIPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl TEepUMETpa U  IUIOIIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAN Kpyra, o0Obema
IPSIMOYI'OJIBHOTO TapaJUIeNIeNUIENa; YMEHHE NPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyYMME YTIJIOB TPEYTOJIbHHUKA,
teopeMmy Iludaropa, TpuUroHoMeTpuyecKue COOTHOLIEHUS IS

BBIYMCIICHUS JUIMH, PACCTOSIHUH, TUIONIAJCH

12

YMenne wu3o0paxkaTh IUIOCKHE GUTYPI W WX KOMOWHAIIWH,
NPOCTPAHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBKD YEPTEKHBIX
UHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB MO TEKCTOBOMY HJIH

CUMBOJIbHOMY OITMCAHUIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM IpAMOYTOJIbHAasA CHUCTCMa
KOOpJAUHAT; KOOPpAHWHATBI TOYKH, BCKTOD, cymMmMa BCKTOPOB,
IMPOU3BCACHUEC BEKTOPA HA YUCJIO, CKAJIIPHOC ITPON3BCACHHNEC BCKTOPOB;
YMCHHUE HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId HNPCACTABJICHUA
JAaHHBIX W PEHICHHUA 3a4a4, B TOM YHCIIC U3 JPYrux y‘IC6HHX

MMpEeaAMETOB U peaanoﬁ KHU3HU

14

YMmenue OINCpHUPOBATH TTOHATUAMU: CTOJIOMKOBEIE U KpPYT'OBBIC
AuarpaMmel, Ta6J'II/II_ILI, cpeaHee apI/I(l)MCTI/I‘{eCKOG, MEuaHa,
HanOOJbIIee U HaMMCHBIIEE 3HAYCHHA, pa3dMax YHUCIIOBOIO Ha60pa;

YMCHHC H3BJICKATBh, HHTCPIIPETUPOBATDH u Hp606pa30BBIBaTB




UHPOpPMALIMIO, TPEJCTABICHHYI0 B TaONUIAX W Ha JMarpammax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBJICHUW; yMEHHUE pacllo3HaBaTb M3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MHpe

15

YMeHue onepupoBaTh MOHATUSAMHU: CIy4alHBIA ONBIT (CIy4alHbII
9KCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (RJIEMEHTApHbI HMCXOJ)
CIIy4ailHOTO OIIbITa, CIy4ailHOE COOBITUE, BEPOATHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOSITHOCTH CIIydallHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHE pellaTh
3a/la4yd METOJOM OpraHM30BaHHOTO Iepedopa U C HCIOJIb30BAHHEM
IpaBWIa YMHOXKEHHUS; YMEHHUE OIICHMBATb BEPOSTHOCTH pPEATbHBIX
COOBITHI M SIBJICHUH, MOHUMATh POJb MPAKTUUYECKU TOCTOBEPHBIX M
MaJOBEPOSITHBIX COOBITHI B OKpYXKalollleM MHUPE M B IKU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBHUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJBIIHNX YHCET U ero POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMenue BbIOMpATh MOAXOJSAIIMM H3YYEHHBIM METOHA JUIsl pelleHus
3aJa4d, IPUBOJUTH NMPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HHU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB MAaTEMaTUKU B
UCKYCCTBE, OIMCBIBaTh OTACIBHBIC BBIJAIOIIHECS  PE3YJIbTaTHI,
IIOJIy4YEHHBIE B XOJE Pa3BUTHA MATEMaTHKU KaK HayKH, IPUBOIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITHM M UX aBTOPOB B OTE€YECTBEHHON

U BCEMUPHOM UCTOPUH




HEPEYEHD 9JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHMS

1 Hucna 1 BBIYUCIICHUS

11 Harypanbenble u neinslie yncina. IIpusHaku 1e1MMOCTH HEIIbIX YHCEN

1o OObIKHOBEHHBIE M JIeCATUYHbIE  JApoOM,  IMPOLEHTHl,  OECKOHEYHbIE
' TEPUOANUECKHUE TPOOH

13 Pannonanbupie  uucma.  ApudMeTHUecKHe Omnepalud ¢  paldoOHAIbHBIMHU
' YUCIIaMU

14 JlefictButenbHple uynciaa. ApuMETHYECKHE OIepaluu ¢ JACHCTBUTEIHLHBIMU
' YUCIIaMU

Ls [IpubmmkEéHHBIC BBHIYUCICHUS, TpaBWiIa OKPYIJVICHHS, TPUKHUIKA W OICHKA
. pe3ynbTaTa BEIYMCICHUN
2 AnreOpanvecKkre BEIPOKECHUS

2.1 bykBeHHBIC BRIpaKeHUS (BBIPAKCHUS C IEPEMEHHBIMH )

2 Crenenp ¢ 1menbiM nokazaTeneM. CTeleHb € PalMOHAIBHBIM TOKa3aTeseM.
' CBoiicTBa CTENEHN

2.3 MHorouneHsl

24 AnrebOpaunydeckas qpoob

”E ApudmMerndyeckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. HevictBus c
' apuMeTHYeCKUMU KOPHAMHU HaTypaIbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEpaBEHCTBA

31 Hensle u apoOHO-panoHalbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTHU
. YpaBHEHHI

30 Hensle u npoOHO-paloHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIIHOCTHU
. HEpaBEHCTB

3.3 Pernrenne TekCTOBBIX 3a0a4

4 HucnoBsle NOCIEA0BATEIBHOCTH

4.1 [TocnenoBarensHOCTH, CLIOCOOBI 33/1aHUS TTOCTIEIOBATEIHHOCTEN

4.2 Apudmerndeckass u Teomerpuueckas mnporpeccun. Dopmyna  CIOKHBIX




MPOLIEHTOB

) OyHKIHUU
Oyuknmsi, cnocoObl 3amaHus QyHkuud. [papux  Pyakmmm. OO6nacTh
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHUH ¢ynkuuu. Hymu ¢ynkumu. [Ipomexyrku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl H
MUHUMYMBl (yHkmuu. HambGonbimiee w HauMeHbllee 3HauYeHUE (QYHKIUH Ha
MIPOMEKYTKE
6 KoopannaTs! Ha IPsIMOi U IIJIOCKOCTH
6.1 Koopnunatnas npsimast
6.2 JlexkapTOBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl u ux cCBOMCTBa
7.2 TpeyronpHuk
7.3 MHOroyroisHUKN
74 OKpYXHOCTh B KpyT
7.5 N3mepenne reoMeTpuiIecKuX BEIMIUH
7.6 BekTops! Ha III0CKOCTH
8 BeposTHOCTb U cTaTuCcTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS YYEHUKA

* Matemaruka. 'eomeTpust: 7 - 9-e kacchl: 6a30BbIi YPOBEHb: YUeOHUK; 14-¢
uznanue, nepepadorannoe Atanacsas JI.C., byryzos B.®., Kagomies C.b. u np.

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

Marematuka. ['eometpus : 7 - 9 kiacchl : 6a30BbIil YPOBEHB : METOJIUYECKOE
nocoOue K mpeaMeTHOM JTuHUM yueOHuKoB o reometpuu JI.C. Atanacsna, B.®.
byry3osa, C.b. Kagomuea u np./ - 2-e usza., crep. - Mocksa : [Ipocsernienue,

2023. - 48 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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