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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yde6HOTO Kypca «l'eoMeTpus» s 00yJaronIuxcs C
3aIepKKON  mcuxuueckoro pa3putusi (namee — 3IIP) Ha ypoBHE OCHOBHOTO
o01ero 00pa3oBaHus COCTaBIIEHAa HA OCHOBE
*  ®enepalibHOTO TOCYIAPCTBEHHOIO 00Pa30BaTEIBLHOTO CTaHJapTa OCHOBHOIO
obmero oopazosanus (IIpuxaz Munnpocsemienusi Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC 000),
. denepanbHON aganTUPOBAHHONW 00pPa30BATEIHHOM MPOTPaMMBI OCHOBHOTO
oOmero o6pa3oBaHus Uil OOYYaIOIIMXCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3nopoBbs (IIpuka3z Munnpocsemienus: Poccun ot 24 nosiops 2022 r. Ne 1025),
+  ®@enepasibHOM paboyeil MporpaMMbl OCHOBHOTO 0OIEro 0Opa3oBaHUs IO
yueOHOMY npeaMeTry «MareMaTukay,
*  @enepaJbHOM MPOrpaMMbl BOCIHUTAaHHUS, C YYE€TOM pPaCHpPEIEICHHBIX I10
KJaccaM TpOBEpsSEMbIX TpeOOBaHUN K pe3yibraraM ocBoeHus DenepalibHOM
aJanTUPOBAHHOW  00pa30BaTeNbHOW  MPOTpaMMbl  OCHOBHOTO  OOIIEro
00pa3oBaHus 711 00YUYAIOIIUXCS C 33JIEPHKKOU MCUXUYECKOTO PA3BUTHSI.
C U3MECHEHUSMHU, YTBEPHKIAECHHBIMHU:
*  IIpukazom MunucrepctBa npocpemeHuss Poccuiickon ®Penepanuu oT 8
okTsa0pst 2025 r. Ne 729 "O BHeceHMHM H3MEHEHUH B HEKOTOpBIE MPUKA3bI
MunucrepctBa  mpocBemieHuss  Poccuiickort  @enepanuu, — Kacaromuecs
(denepanbHbIX 00pa30BaTENbHBIX MPOrpaMM HAYyaJbHOTO OOIIEro oOpa3oBaHUS,
OCHOBHOT'O 0011IeTO 00pa30BaHUsI U CpEIHETO 00111eT0 0Opa3oBaHus";
. IIpukazom MunncrepcrBa mnpocsemenus Poccuiickorn denepanuuu ot 10
HOsiOpst 2025 1. Ne 808 "O BHeceHMM W3MEHEHUH B HEKOTOPHIC MPUKA3BI
MunucrepctBa  mnpocBeuieHuss  Poccuiickori  Denpepanuu, — Kacarouumecs
(denepanbHbIX 00pa30BaTEIbHBIX MPOrpaMM HA4yallbHOTO OOIIEro oOpa3oBaHUS,
OCHOBHOTO 00111eT0 00pa30BaHUsI U CpeIHET0 00111ero oOpazoBaHus"

B paboueii mporpamMMe y4TeHbl MJI€U U MOJOKeHUs KoHIenuu pa3BUTHS
MareMaTtuyeckoro oopasosanus B Poccuiickoii @enepanuu.

Obyuarowuiica ¢ 3a0€piCKOU  NCUXUYECKO20 — passumus — noJaydaem

00paszoearue, CONOCMABUMOe NO UMO208bIM  OOCMUNCEHUIM K  MOMEHMY
3a8epuieHuss  WKOAbHO20 — OOVHeHUss ¢  00pa3zo8amuem  HOPMOMUNUYHBIX
CBEPCMHUKOB, 00y4asnch N0 a0anmuposartol pabouei npoepamme. ObyueHue no
aoanmuposanHol paboueti npoepamme 0 V4AWUxcs ¢ 3a0ePAHCKOU NCUXULECKO20
paszeumusi  OpeaHu308aHO COBMECMHO C HOPMOMUNUYHBIMU — VUAWUMUCT 8
00wWeobpazoeamenbHOM Klacce.

I'eomeTpuss kak OAWMH M3 OCHOBHBIX pa3/ieJIOB INKOJbHOW MAaTEMaTHKH,
MMEIOIINIA CBOCH IETBI0 00ECTICUNTh U3yYeHHUE CBOMCTB M pa3MepoB GUTYp, HX
OTHOIIEHUH ¥ B3aUMHOE pPACIOJIOKEHUE, ONMUPACTCS Ha  JIOTHYECKYIO,
JOKa3aTelIbHYI0 JUHUI0. [leHHOCTh M3ydeHHs T€OMETPHUH Ha yYpOBHE OCHOBHOTO
o0mero o0pa3oBaHMs 3aKIFOYACTCS B TOM, YTO OOYYAIOIIUUCS YYUTCS MPOBOAMTH
JOKa3aTeNIbHbIE PACCYKICHHS, CTPOUTH JIOTHYECKUE YMO3aKIIIOUCHHUS, IOKA3hIBATh



WCTUHHBIE YTBEPXKJICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, HPOBOAUTH
pacCcyX IeHus «OT TMPOTUBHOIO», OTJIMYAaTh CBOWCTBA OT IPU3HAKOB,
bopMynHpOBaTh OOPATHBIE YTBEPKIACHUS.

BTopoii 1enp0 M3y4yeHHs TE€OMETPUM SIBISETCS HCIOJIB30BAHUE €€ KaK
MHCTPYMEHTA TPU PEUICHUM KaK MAaTEMAaTHYECKUX, TaK U MPaKTHUYECKUX 3ajad,
BCTpPEYAIOMIMXCS B peanbHOM >KuM3HM. OOydYaromuiicss AODKEH HayYUThCS
ONpENEIUTh TeOMETPUUECKYI0 (DUTypy, ONMUCATh CIOBAaMU JIaHHBIA 4YEpPTEXK WIU
PUCYHOK, HAWTH IJIOMIAIb 3€MEIBHOTO y4acTKa, paCCUNTaTh HEOOXOUMYIO JITTUHY
ONITOBOJIOKOHHOTO KaOenst win TpeOyemble pa3Mepbl Trapaxka Uisi aBTOMOOMJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHASA JUHUS B W3YyYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3amad MPaKTUYECKOTO XapakTepa OO0YydYaroIMUCs YYUTCS CTPOUTH
MaTeMaTUYECKHE MOJEIM PpEATbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.

KpaitHe BaxHO MOMUYEPKUBATL CBSI3M TEOMETPUU C JAPYTUMHU y4EOHBIMU
MpeAMETaMU, MOTUBUPOBATH UCIOJIb30BATh ONPEACIICHUS TE€OMETPUUECKUX (PUTYp
U TIOHSTHM, NEMOHCTPUPOBATH MPUMEHEHUE TOJYUYCHHBIX YMEHHUU B (PU3UKE U
TEXHUKE. OTH CBSI3M Haubojee SPKO BUAHBI B TeMax «BekTops»,
«Tpuronomerpuueckue cooTHomeHus», «Merton koopauHat» u «Teopema
[Tudaropay.

VYyeonslii Kypc «l'eoMeTpus» BKIIOYAET CJIEIYIOUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckne Qurypsl M UX cBoicTBay, «M3MepeHue
F€OMETPUYECKUX  BEIMYUH», «JleKapTOBBl KOOPAWMHATHEI HA  IUIOCKOCTHY,
«Bektopsy, «/IBuxkeHus miockoctny, «[IpeodpazoBanus mogoous».

Ha uszyuenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Hejenw), B 9
KJacce — 68 yacoB (2 yaca B HEJEIIO).

Aoanmupoeannas pabouas npocpamma ydebHoro mnpeamera «['eomertpus»
peanusyercsi B €IWHCTBE Y4eOHOM M BOCHHUTATEIBHON AEATEILHOCTU IIKOJBI B
COOTBETCTBHUH ¢ pabdoueit mporpammoit Bocriutanuss MKOY «Tykcunckas OOILLDy.
[Ipy peanuzanuu MOPOrpaMMbl  YYUTEIb  HUCIOJIb3YET BOCIIUTATEIIbHbBIC
BO3MOXKHOCTH opranu3auun ypoka (Mogynb «IIIKOabHBIN ypOK» MPOrpaMMbI
BocniuTanusi). OCHOBHas 3aiadya MoJynsi - MCHOJIb30BaTh B BOCIUTAHUU JIETEH
BO3MOXHOCTH IIKOJBHOTO YpOKa, MOAJEPKUBATH HCIOIb30BAHWE HA YpOKax
WHTEPAKTUBHBIX (OpPM 3aHATHUH C ydalmuMUCsA. YPOK — 3TO OCHOBHas ¢dopma
oOyueHus, u cepa, B KOTOPOI, B OCHOBHOM, POUCXOUT IIKOJIBHOE BOCIIUTAHHUE.
[ToaToMy BO Bpemsi MPOBEAEHUS YpOKa MPEINoJaraeTcsi JUYHOCTHBIA pOCT
oOyyaronierocsi 4yepe3 JOCTUKEHUE, MPEXKIE BCEro, JUYHOCTHBIX PE3YJIbTATOB, a
Jajee - METAPEAMETHBIX U NPEIMETHBIX.



Peanuzanuss ~ BOCIMTATENbHOTO  MOTEHLOMANa  ypoKa  MPEANOJIaraet
cieayroniee:

- HCIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COJEpKaHUA Y4eOHOTO
MPEIMETA Yepe3 JEMOHCTPALHIO JIETIM NPUMEPOB OTBETCTBEHHOTO, TPAKIaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUS YEJIOBEKOIIO0MS M J00pOCEepACHYHOCTH, 4Yepe3 IMoa00p
COOTBETCTBYIOIIIMX TEKCTOB JJIA UTCHMs, 3ajad Ui pPEIICHUs, MPOOJIEMHBIX
CUTYyaIuH JIJ1s1 0OCYKJICHHS B KJIacCe;

- YCTAHOBJICHUE JOBEPUTEIIBHBIX OTHOIIEHUN MEXKIY YUYCHUKAMU, YUUTEIIEM
Y YYEHHUKAMU;

- TPUMEHEHHWE Ha YpPOKE HWHTEPAKTUBHBIX (OpM pabOTHl yUaIIuXCs:
UHTEJUICKTYaJIbHBIX WUIP, CTUMYJIUMPYIOIIMX II03HABATEIBHYH)  MOTHUBALUIO
IIKOJIbHUKOB; BKJIIOUEHUE B YPOK HIPOBBIX MPOLEAYP, KOTOpPBIE ITOMOTAKOT
MOJICPKATh MOTUBALIAIO JETEU K MOJTYYEHUIO 3HAHUM.

3aauM BOCIUTAHUS BBICTPOEHBI TaK, YTO HA KaXKJIOM CJIEAYIOIIEM YpPOBHE
0o0pa3oBaHUsSI  YCJIOXHSIIOTCS ~ JIMYHOCTHBIE  pE3yJbTaThl,  JOCTUTHYTHIE
00yJaroNuMHUCS.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS Yy4yeOHoro mnpeamera «l'eoMeTpus»
VUAUWUMUCS C 3A0EPHCKOU NCUXUYECKO20 pa3eumusi COOTHOCSTCA C IIEJIEBBIMHU
OpPUEHTUPAMHU PE3yJIbTATOB BOCIHUTAHUS HA YPOBHE OCHOBHO20 00Uie2o
00pA308aHUSL:

I'paxxpanckoe BocmuTaHMe

3HaOIMA W NPUHUMAIONIMKA  CBOIO  POCCHUUCKYIO  TpaXXIaHCKYIO
UJICHTUYHOCTh B TIOJHUKYJIHTYPHOM M MHOTOKOH(ECCHOHATHLHOM POCCUMCKOM
00111ecTBE, B COBPEMEHHOM MUPOBOM COOOIIIECTBE.

[IposBnsironMid yBa)k€HUE, IEHHOCTHOE OTHOUICHHE K TOCYyAapCTBEHHBIM
cumBonaM Poccun, npasaaukam, Tpaauuusam Hapoaa Poccuu.

[TonuMaromuii ¥ NOPUHUMAKOMIMKA CBOK  CONPUYACTHOCTH IPOLIJIOMY,
HacTosIIeMy U OyayiieMy HapoaaMm Poccuu, ThicSYeneTHeW UCTOPUM POCCUIMCKOM
rOCYJIapCTBEHHOCTH.

[IposiBnsitoniuii TOTOBHOCTh K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKJaHUHA
Poccun, peanuzanuu cBoUX rpaKIaHCKUX TIPAaB U CBOOOI.

OpueHTUpPOBAaHHBI HA y4YaCTUE€ Ha OCHOBE B3aUMONOHUMAHUS W
B3aMMOIIOMOII B Pa3HOOOPa3HON COIHMAIBHO 3HAYMMOHN ACSTEIBHOCTH, B TOM
YHCJIe TYMaHUTapHOH (I0OPOBOIBYECKUE AKIIMH, TTOMOIIb HYKIAFOIIIMMCS | T.I1.).

[IpuHUMaromuii ydacTue B KW3HU IIKOJIBI (B TOM YHCIIE CaMOYMpaBJICHUE),
MECTHOT'0 COOOIIECTBa, POAHOTO Kpas.

Bripaxkatomuii HenpusiTHe TH000M NUCKPUMUHAIIMKM TPa)KAaH, MPOSBICHUNA
AKCTPEMHU3MA, TEPPOPU3MA, KOPPYIIIIHH B OOIIECTRBE.

IlarproTrHyeckoe BoCIMTaHUE



Co3Haromuii CBOIO 3THOKYJIBTYPHYIO UIEHTHYHOCTb, JTIOOSIINUNA CBOM HapO/,
€ro Tpaaulluu, KyJIbTypy.

[IposBnsiromMid yBaX€HHE, LEHHOCTHOE OTHOIICHUWE K HCTOPUYECKOMY H
KyJIbTYPDHOMY HAacCI€AMI0 CBOEr0 M Jpyrux HapoaoB Poccuu, cumBoiam,
Ipa3HUKaM, MaMSATHUKaM, TpagulusM HapOJ0B, IPOXKHUBAIOIINX B POIHON
CTpaHe.

Coznaronuii cebsi maTpuoTOM CBOEro Hapoaa W Hapoaa Poccuu B 1enom,
CBOIO OOIIEPOCCUICKYIO KYIbTYPHYIO UIACHTUIHOCTb.

[IposBasiromMiA UHTEPEC K MO3HAHUIO POJHOTO S3bIKA, UCTOPUU, KYJIBTYPHI
CBOET0 HapOJ1a, CBOETO Kpas, Apyrux HapoaoB Poccuu, Poccuiickon denepanum.

3HaOMMI ¥ yBakaroluii 00eBbIe MOABUTH, U TPYJIOBbIE JOCTHXKEHUS CBOUX
3EMJIIKOB, JKUTEJIEH CBOEro Kpas, Hapoaa Poccun, repoeB M 3alUTHUKOB
OreuecTBa B IPOILJIOM U COBPEMEHHOCTH.

3HaOMUA U yBaXKaIOIIUK JTOCTIKEHUS Hariei oOmield Pogunbr — Poccuu B
HAyKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHUE

3HAIOMMM U YBaKAIOIIUHA OCHOBBI JyXOBHO-HPABCTBEHHOM KYJIBTYPBI CBOETO
Hapoja, Ipyrux Hapoaos Poccun.

Bripaxarommii TOTOBHOCTh OLEHHMBATh CBOE IOBEICHUE U IOCTYIIKH,
MIOBEICHUE WM MOCTYNKHU APYTUX JIFOJACH C MO3UUHUM TPAIAULMOHHBIX POCCUUCKHUX
JTyXOBHO-HPABCTBEHHBIX, COIMOKYJbTYPHBIX IIEHHOCTEM W HOPM C YYETOM
OCO3HaHUA MOCJEACTBUM MOCTYIIKOB.

OpueHTUpPOBAaHHBIM Ha TPAJAUIMOHHBIE TyXOBHBIE LIEHHOCTH W MOpPAJIbHBIC
HOpPMBI HapojoB Poccuu, poccuiickoro oO0IIecTBa B CUTyalMsIX HPABCTBEHHOTO
BbIOOpA.

Bripaxaronmii akTUBHOE HENPUATUE aMOPAJIBHBIX, ACOLUAIBHBIX MIOCTYIKOB,
IIOBEJICHUS, MPOTUBOPEYALIUX TPAAULIMOHHBIM B POcCHM IEHHOCTSAM U HOpMaM.

Co3Haromuii cCBOI0O CBOOOJY M OTBETCTBEHHOCTh JIMYHOCTU B YCIIOBUSIX
WHJMBUAYaJILHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA.

[TornMaromuii HEHHOCTh MEXKPEIUTHO3HOT0, MEXKHAIIMOHAIBHOTO COIJIACHUS
JOJIel, TpaknaH, HapoaoB B Poccuu, ymeromuii oOmaThCA C JIOJBMU Pa3HbIX
HApOJI0B, BEPOUCIIOBEAHUN.

Bripakaronmii yBaXXUTEJIbHOE OTHOIIEHHWE K PEIWTHO3HBIM TPAAUuLUSIM M
LEHHOCTSIM Hapoa0B Poccuu, peMruo3HbIM 4yBCTBAM COTPaXKaaH.

[IposiBnsiromMiA yBaK€HHE K CTApIIMM, K POCCUHUCKUM TPaIUIMOHHBIM
CEMEHHBIM IIEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KUMHBI U KEHITUHBI JIJIs
CO3[IaHUS CEMBHU, POKJICHUS U BOCIIUTAHUS JETEH.

3HAKOWKKN  A3BIK, KYyJbTYpY CBOErO0 HApoJa, CBOEro Kpas, OCHOBBI
KyJIbTYpPHOTO Hacieauss HapoJoB PoccuM W 4enoBe4eCTBa; WMCIBITHIBAIOIINI



YYBCTBO YBAXXEHUSI K PYCCKOMY M POJHOMY SI3bIKY, JUTEpPAType, KYJIbTYypHOMY
HACJIEUI0 MHOTOHAIMOHAJIBHOTO Hapoja Poccun

JdcTeTHYecKoe BOCIIMTAHNE

[TposiBrisitonuii BOCOPUMMYUBOCTD K Pa3HbIM BUJIaM HCKYCCTBa, TOHUMAaHHE
€ro HSMOILIMOHAIBHOIO BO3JEHCTBUS, BIHMAHHUS HAa [JYIIEBHOE COCTOSIHUE H
NOBEJICHUE JIIO/ICH.

3HAIOWNN U YBAXKAKOWINKA XYAO0KECTBEHHOE TBOPYECTBO CBOETO M JAPYIHX
HapOJ0B, IOHUMAIOIINAN €70 3HAYEHUE B KYJIBTYpPE.

Co3Haronuii  3HaYeHUE XYAOKECTBEHHOW KyJIbTYphl Kak CpeACTBa
KOMMYHUKAIIAM W CAMOBBIPAXEHUS B COBPEMEHHOM OOINECTBE, 3HAYCHUE
HPABCTBEHHBIX HOPM, LICHHOCTEM, TPAIULINI B UCKYCCTBE.

Bripaxkaronuii MOHMMaHUE I[IEHHOCTM OTE€YECTBEHHOIO M  MHPOBOTO
XYyJI0’)KECTBEHHOTO HACJIEIMsI, POJIM HAPOJHBIX TPAAULMKA U HAPOJIHOTO TBOPUYECTBA
B HCKYCCTBE.

OpueHTUpPOBAHHBIM Ha CaMOBBIPAKEHHUE B Pa3HBIX BHAAX HCKYCCTBA,
XYJ10’)KECTBEHHOM TBOPYECTBE.

dusnveckoe BOCNUTAHHME, (OPMHPOBAHHE KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIaronoyYust

[ToHumaromuii 1IEHHOCTh >KU3HM, 3J0POBbsI M O€30MaCHOCTH YEJIOBEKa B
oO11ecTBe, 3HAYCHHUE JIMYHBIX YCUIINN YeIOBEKa B COXPAHEHUH 3[I0POBbSI CBOETO U
TPYTUX JIOJEH, ONM3KHUX.

Bripaxkatonuii ycTaHOBKY Ha 3/I0pOBBI 00pa3 »KW3HU (3J0POBOE MUTAHUE,
COOJIIOJICHNE TUTMEHWYECKUX TMpaBuil, COAJaHCUPOBAHHBIA PEXKUM 3aHITHN U
OTJIbIXa, PETyJsipHas PU3HUECKasi aKTUBHOCTB).

[IposBnsrOMMKA TOHUMAaHUE TTOCIEICTBUA U HENPUATHE BPEAHBIX MPUBBIYEK
(ymotpeOneHue ajkoroiii, HapKOTHKOB, KypeHWE) M HWHBIX ¢GopM Bpeda s
(pU3HUECKOTO U MCUXUYECKOTO 3/I0POBbSI.

3Haromuii U coOmofaromuii  mpaBwia 0€30MacHOCTH, B TOM  YHUCIE
0e30macHOro NoBeIeHNs B MHPOPMALIMOHHOM, HHTEPHET-CPEJIe.

CrocoOHBIN  aganTHPOBATHCA K CTPECCOBBIM CUTYAIUSIM, MEHSIOIIAMCS
COIMAIbHBIM, HWH(GOPMAIIMOHHBIM ¢ TMPUPOJHBIM YCJIOBHUSIM, B TOM YHCIIC
OCMBICJIBAasi COOCTBEHHBIN OMBIT U BHICTpanBas JaJIbHEHIITHE 1ETH.

YMmermun 0CO3HaBaTh HOMOILMOHAIBHOE COCTOSIHUE CBOE€ W APYTHX,
CTPEMSIIIHICS YIPaBIATh COOCTBEHHBIM SMOITMOHATBHBIM COCTOSITHUEM.

OO6manmaromuii  TIepBOHAYATBHBIMU  HaBBIKAaMH  pediiekcud  GU3HIECKOTOo
COCTOSIHUSI CBOETO M JPYTHUX JIFOJICH, TOTOBBIN OKa3bIBaTh MEPBYIO TTOMOIIL cebe 1
IPYTUM JIFOSIM.

Tpynosoe Bocniuranue



YBaxxaromu Tpya, pe3ysibTaTbl TPYIOBOW AECATEIBHOCTH CBOECH U JIPYTHX
JIIOJICH.

BrIpakaromuii rOTOBHOCTh K YYaCTHIO B PEIICHHH NMPAKTHUYECKUX TPYIOBBIX
nen, 3a1a4 (B ceMbe, MIKOJIE, CBOEH MECTHOCTH) TEXHOJIOTHYECKOW U COIMAIbHON
HaIpPaBJICHHOCTH, CIIOCOOHBIN MHUIIMUPOBATD, IJIAHUPOBATH U BBITIOJHATH TaKOTO
poja eI TENbHOCTb.

[IposiBasitonuii UHTEpPEC K MPaKTUYECKOMY H3Y4EeHHIO Mpodeccuil u Tpyaa
Pa3JIMYHOIO pOoJa HA OCHOBE U3YYaeMBbIX IIPEAMETHBIX 3HAHUM.

Co3Haronuii Ba)KHOCTh OOYYEHHSI TPYNy, HAKOIUICHHUS HABBIKOB TPYIOBOM
JCSTENIbHOCTH Ha TPOTSHKEHUHM JKU3HU JUIS  yCIEMIHOW MpodecCHOHaIbHON
caMopean3aiu B 00IIEeCTRE.

IToHnmaromun HEOO0XOUMOCTh 4eJIoBeKa alalTUPOBATHCS B
npo(eCCUOHATIBPHOW Cpefieé B  YCIOBUSIX COBPEMEHHOIO TEXHOJOTHYECKOTO
Pa3BUTHSI, BRIPAYKAIOIIUN TOTOBHOCTh K TAKOW aIanTalyu.

[lorumaromuii  HEOOXOJUMOCTh OCO3HAHHOTO BbIOOpa M MOCTPOECHHS
WHJUBUyIbHOW TPAEeKTOPUU OOpa30BaHMS M JKU3HEHHBIX ILJIAHOB MOJIYYEHUS
npodeccuu, TPYAOBOM NEATEIBHOCTM C YYETOM JIMYHBIX U OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH.

IKOJIOTNYECKOEe BOCIIUTAHHE

OpHUEeHTUPOBAHHBIA HAa NPUMEHEHHE 3HAHMM ECTECTBEHHBIX M COLMAJIBHBIX
HayK JUJIsl peIIeHUs 3a/1a4 B 00JIaCTU OXPaHbl OKPYKAIOIIEH Cpeibl, MIIaHUPOBAHUS
CBOMX IIOCTYIIKOB M OLICHKM HX BO3MOYKHBIX TIOCIEICTBHM Ui OKpY KaroLIeH
Cpenpbl.

[Tonumaromuii T7I00aMBHBIN XapakTep SKOJOTUYECKUX MpoOIeM, MyTed HX
peLIeHNs], 3HAYEHUE DKOJIIOTUYECKOM KYJIbTYpPbl B COBPEMEHHOM MUpE.

Bripaxaronuii HenpusATHE JICWCTBUM, NPUHOCIIIMX Bped MOPUPOJE,
OKPY KaroIIEH Cpee.

Co3Haronuii CBOIO poJib U1 OTBETCTBEHHOCTh KaK IPakJJaHWHA U MOTPEOUTENS
B YCJIOBUSX B3aUMOCBS3U IPUPOJTHON, TEXHOJIOTMYECKON U COLIMAIIBHOM CPEN.

Bripaxarommii TOTOBHOCTH K YYacTUIO B MPAKTHUYECKOW JEATEIBHOCTH
AKOJIOTUYECKOU, MTPUPOJOOXPAHHON HAIPABIEHHOCTEM.

BocnuTraHue HeHHOCTH HAYYHOT'0 TO3HAHUA

Bripaxkatouuii mo3HaBaTeIbHbIE HHTEPECHI B PA3HBIX MPEAMETHBIX 001aCTsIX
C YYETOM MHAUBUAYATBHBIX CIIOCOOHOCTEH, TOCTHKCHHIA.

OpuEeHTHPOBAHHBIN B JIEATEIIBHOCTH HA CUCTEMY HAYYHBIX IPEICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKa, MPUPOAbl M OOLIECTBa, B3aWMOCBS3SIX
YEJI0BEKA C MPUPOAHON U COLIMAIIBHOU CPEION.



Pa3BuBaromuii JMYHBIE HABBIKM WCIOJIB30BAHUS PA3IUYHBIX CPEJICTB
MO3HAHMSI, HAKOIJICHWS 3HAaHUH O MHUpe (S3BIKOBas, 4YUTATEIbCKas KyJIbTypa,
NeATEeIbHOCTh B MH(DOPMAIIMOHHOM, IU(PPOBOI cpelie).

JIeMOHCTpHUPYIOIINY  HABBIKA  HAONMIOJEHWH,  HAKOIUICHWS  (haKTOB,
OCMBICJICHUS OIBITa B €CTECTBEHHOHAYYHOU ¥ TYMAaHUTAPHOUW 00JACTSAX MMO3HAHMSI,
NIepBOHAYAILHBIC HABBIKU MCCIICOBATEIBLCKON IEATEIIHPHOCTH.

COJEP XAHME OBYYEHUA

7 KJIIACC

Hauanpnbele nonstus reomerpun. Todka, mpsMasi, OTPE30K, JIyd. YTOJI. Buael
yriioB. BepTukanbHble W cMexHBIE yIUIBL. buccektpuca yria. Jlomanas,
MHOI'OYIroJIbHUK. [TapanienbHOCTh U IEPIIEHAUKYIIAPHOCTD NPSAMBIX.

Cummetpuunble  (urypbl. OCHOBHBIE CBONCTBA OCEBOM CUMMETPHHU.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOEHHUsI C NOMOIIBIO LUPKYJA W JUHEUKHU. TPEyroyIbHUK.
Bricora, Menuana, OuccekTpuica, UX CBOMCTRBA.

PaBHOOenpeHHBIE ¥  PAaBHOCTOPOHHMM  TpeyrojpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W TpHU3HAKK PaBHOOEAPEHHOTO TpeyroibHUKa. [IpuszHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa U NPU3HAKY NapaJUIENbHBIX NPSMbIX. CyMMa yIiioB TPEyroJIbHUKA.
Breninue yrisl TpeyroyibHUKA.

[IpsamoyrosbHbIi  TpEyroapHUK. (CBOWCTBO MEAMAaHbl MPSMOYTOJBHOTO
TPEYTrOJbHUKA,  TNPOBEAEHHOM K  rumoreHy3e. [Ipu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYroJbHUKOB. [IpsIMOYTOIbHBIN TPEYTOJBHUK € YTIIOM B 30°.

HepaBencTtBa B reoMeTrpuu: HEpPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yriie U OOJbIIel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeaUHHBIN
IIEPIICHIUKYJISAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpJa M JHUaMeTp, HUX CBoicTBa. B3aumnoe
PaCIIONIOKEHUE OKPYKHOCTU M mpsiMon. KacarenbHas U ceKylias K OKpYy»KHOCTH.
OKpyXHOCTb, BIUCaHHAas B Yroj. BrcanHas W ONHCaHHAs OKPYXHOCTHU
TPEYrOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku ¥ cBorcraa. YacTHbie
cllyyau napajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoricTBa. Tpamemnus, paBHOOOKas Tpamenus, €€ CBOHCTBA M TMPHU3HAKHU.
IIpssmoyrosibHas Tpanenus.

Meron ynBoenuss Mmenuansl. LleHTpanbHas cumMmerpus. Teopema Paneca u
TEOpeEMa O MPOMOPUUOHAIBHBIX OTPE3KAX.



Cpennue MTMHAM TPEYTOJIbHUKA U Tpanenuu. L[eHTp Macc TpeyroibpHuKa.
[Tonobue TtpeyrodbHUKOB, Kod(pdunmeHT momoous. Ilpusznaku mnomoOus
TPEYTrOoJbHUKOB. [IpuMeHeHne moo0ust Mpy PeIIeHUH MPAKTUYECKUX 3a/1a4.

CaoiictBa mmomajaeii reomerpudeckux @uryp. Popmynsl i IIIOMATU
TpPEeyroJibHUKa, NapajuiesorpaMma, pomOa u Tpanenud. OTHOILIEHUE IJI0Imaaei
OJ00HBIX (UTYP.

Borluucnenue miomaaeil TpeyroJbHUKOB U MHOTOYTOJBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu perieHun
PAKTUYECKUX 3a]1a4.

CHHYyC, KOCHHYC, TaHT'€HC OCTpPOTO yTIjla MPSMOYTrOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUroHOMETpHueckue (yHKIUH
yrioB B 30, 45 u 60°.

BnucanHbele W LEHTpajdbHbIE YIJIbI, YTOJ MEXAY KacaTelIbHOW M XOpPIOH.
Yriel  Mexay  XopJaMuM M CEeKyUIMMHU. BrnucaHHble M ONHMCaHHbBIE
YEeTBIPEXYTOJIBHUKU. B3auMHOE pacrnosoxeHue AByX OKpyxHocrel. Kacanue
okpyxHocTeil. O01ue KacareabHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc ymioB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAEeCTBO. DOPMYJIIbI IPUBEACHMUS.

Pemenne TpeyronbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTHYeCcKMX 3alad C MCIOJIB30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CUHYCOB.

[IpeobpazoBanue moaoo6wus. [logo06me COOTBETCTBEHHBIX 3JICMEHTOB.

TeopemMa O mNpPOU3BEACHHM OTPE3KOB XOpPJI, TEOPEMbl O MPOU3BEIACHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KaCcaTEIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO  HAIMpaBJICHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalU HaJa BeKTopaMu. Pa3nokeHue BEKTOpa Mo JBYM
HEKOJUIMHEeapHbIM BekTopaM. Koopaunatel BekTopa. CkalsipHOE€ MNpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IJIOCKOCTH. Y PAaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOPJMHATAX, IEPECEUCHUE OKPY>KHOCTEH M MPAMBIX. METOJ KOOpJIWHAT U €ro
MIPUMEHEHUE.

[IpaBunbHblE MHOrOyroJibHUKHM. JlmmHA OKpykHOCTH. IpamycHas wu
paauaHHasi Mepa yria, BBIYUCICHUE JJIMH Oyr OKpyxkHocTed. Ilmomanb kpyra,
CEKTOpa, CETMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CHMMETpuu Guryp (dreMeHTapHbIE
npexacrasienus). [lapamiensHeiil nepenoc. IloBopor.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI YYHEBHOTI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOSHUS MPOTrPaMMbI yUeOHOTO Kypca «I eoMeTpHs» XapaKTepu3yIOTCs:

1) maTpHOTHYECKOE BOCIIMTAHNE:

MPOSIBIICHUEM MHTEpeca K MPOIUIOMY W HACTOALIEMY POCCHHCKON MaTeMaTHK{, IIEHHOCTHBIM OTHOIICHHEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKONM MaTeMaTHYECKOM IIKOJIbI, K UCTIOJIB30BAHUIO ATUX JOCTHKEHUH B
IPYTUX HayKax M MPUKJIAJIHBIX chepax;

2) rpaIaHCcKoe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA U peaju3alliid €ro IpaB, TMPEACTaBICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHHM, MPOIENyp TPakIaHCKOTO OOIecTBa
(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIACHHIO ATHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAIbHO-3TUYECKUX MPUHIIMIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4aCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMaTHYECKON HAIPaBICHHOCTH, OCO3HAHUEM
BaXHOCTH MaTeMaTUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCEH KU3HU AJIs YCTIEITHONW MPo(ecCHOHAIBHOM 1eATeIbHOCTH
¥ pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCOZHAHHBIM BBHIOOPOM U MOCTPOSCHUEM WHAMBHUAYAIBHON TPACKTOPHH 00pa30BaHUsI
Y ’KU3HEHHBIX IUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTnYecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/lad, pPEIICHUH,
paccyXJIeHU, YMEHHUIO BUJIETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT' O IO3HAHUSI:

OpHEHTAIIUEH B JIEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUS YeJOBEKa, MPUPOABI M OOIIecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKd Kak c@epbl 4YeIoBeuYeCKOn
JESTEIbHOCTH, JTAnoB €€ Pa3BUTUS W 3HAYUMOCTU ISl Pa3BUTHs ITUBWIM3AIMH, OBJAJCHHUEM S3BIKOM MaTeMaTHKU U



MaTeMaTHYeCKOW KYJIBTYPOM KaK CPEICTBOM MO3HAHUS MHUPA, OBJIAJICHUEM MPOCTEUIITUMU HaBBIKAMH HCCIICIOBATEIHCKON
JeSITeTTHHOCTH,

6) pusuveckoe BocnmuTanue, GopMupoBaHue KYJbTYPhI 310POBbS M YIMOIHOHATLHOTO 0J1ATOTIOTY IHsI:

TOTOBHOCTBIO IPUMEHSATHh MAaTEMAaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbs, BEACHUS 3I0POBOTO 00pasa KH3HU
(3mopoBoe mHTaHWE, COAJAHCHPOBAHHBIM PEXKHUM 3aHATUH W OTAbIXa, peryisipHas Qu3uveckas aKTHBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pE(IICKCUH, IPU3HAHUEM CBOETO IMTpaBa Ha OMIMOKY M TAKOTO e MpaBa JAPYroro 4yeaoBeKa;

7) 3KOJIOTHYECKO€e BOCIIUTAHNE:

OpHCHTAallMeH Ha MPUMEHEHHE MAaTEeMAaTHUSCKUX 3HAHHWM JUIsl PEIIeHUs 3a7a4 B 00JIaCTH COXPAHHOCTH OKPY KAOIICH
Cpenpl, IUIAHUPOBAHHWS TIOCTYNKOB W OICHKHM WX BO3MOJKHBIX ITOCIEICTBHHA JUIsI OKPYXKAIOIICH Cpeabl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) aganTanus K H3MEHSIOMMMCS YCJIOBHAM CONMAIBLHOI M PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSAX HEOMNPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH KOMITETEHTHOCTH 4Yepe3
MIPAKTUYECKYIO IESITEIIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTHX JIIOJICH, MPUOOpETaTh B COBMECTHOM JACATEIHHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMIIETCHIIUU U3 OTbITA IPYTUX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4Hclie (HopMyIupoBaTh HAEH, MOHSITHS, TUIIOTE3bI 00
0o0BEKTaX W SBICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HaBaTh JCePHUIMTHI COOCTBCHHBIX 3HAHUU U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIIHIA
KOHTPMED, KOPPEKTUPOBATh NMPUHUMACMBIC PEIICHHUS W JEHCTBUS, (JOPMYIMPOBATH M OIICHWBATh PUCKHU M TIOCIICICTBUS,
dbopMUpOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTeJbHBIC YHHMBEPCAJbHbIE YUeOHbIE 1eCTBUS

Ba3oBble Jijornyeckue AeicTBHA:



BBISIBIIATH M XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKN MATEMATHIECKUX OOBEKTOB, TOHATUH, OTHOIIEHUN MEXTY
MOHATUAMH, (POPMYITHPOBATH OTPEICIICHUS MOHATHH, YCTaHABIMBATh CYIICCTBEHHBIH MPHU3HAK KiIacCU(HUKAIH,
OCHOBaHUS /7151 00OOIICHUS U CPABHEHMSI, KpUTEPHUU TTPOBOAMMOIO aHAIIN3A,

BOCTIPUHUMATh, (DOPMYJIUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIBHBIC U OTPUIIATEIbHBIC, SANHIUYHBIC,
YJaCcTHBIC U 0OIIUE, YCIOBHBIC,

BBISIBIIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTHBOPEYMS B (paKTax, MaHHBIX, HAOTIOJECHUAX U
YTBEPKJICHUSIX, TIPEIIaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHUBOPEUUH;

JenaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M HMHIYKTUBHBIX YMO3AKIIOYCHHH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

pazOupaTh JOKa3aTeIhCTBA MATEMATHUECKUX YTBEPKACHHWHA (MpsAMbIE W OT MPOTHBHOTO), IPOBOJWUTH
CaMOCTOSATEIILHO HECIIOKHBIC JOKA3aTeIbCTBA MAaTEeMATHUECKNX (DAKTOB, BRICTPAUBATh apTyMEHTAIINIO, PUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CIIOCOO pelieHus: yuyeOHOM 3a/auu (CpaBHMBATh HECKOJBKO BAapUAHTOB PEIICHHs, BHIOMPATh Hanbosiee
MOIXOJISIIIIAN ¢ YIETOM CaMOCTOSTEIIHHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBbie ucciaenoBarejbCkue AeiCTBUA.

UCIIOJIb30BaTh  BOMPOCHI KaK  MCCJIENOBATEIbCKUM HMHCTPYMEHT TO3HAHUA, (HOpPMYyIUpoBaTh BOMPOCHI,
bukcupyromme mpoTUBOpedre, MpodieMy, CaMOCTOSTEIBLHO YCTaHaBIMBATh MCKOMOE W JIlaHHOE, (POPMUPOBATH
TUTIOTE3y, apTYMEHTHPOBATH CBOIO TTO3UIINI0, MHCHHCE,

MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABJIICHHOMY TUIAHY HECJIOKHBIM IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOTO0 00BhEKTa, 3aBUCUMOCTEH 00bEKTOB MEXTy COOOiA;
CaMOCTOATENLHO (OPMYIHPOBAaTh OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIICHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIECCA, 4 TAKXKE BBIIBUTATH MPEIIOJIOKEHUS O €ro Pa3BUTHU B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undopmanmeii:

BBIABJIATH HEAOCTATOYHOCTD U U30BITOYHOCTH I/IH(bOpMaIII/II/I, JaHHBIX, H€06XO,Z[I/IMLIX AJI1 pCIICHUA 3a1a4u;



BBEIOMPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATh MHPOPMAIMIO PA3IMYHBIX BHIIOB U (popm
IIPEICTaBIICHYS,

BBEIOMpATH (OpMY IpeICcTaBlIeHUs WHGOPMAINN U WUTFOCTPUPOBATH PEIIaeMbIe 3a/1aud CXE€MaMH, TharpaMMamH,
WHOM TpauKOM 1 MX KOMOMHAIUSAMU;

OILICHWBATh HAA&KHOCTh MHPOPMAIMM TIO0 KPUTEPUSM, MPEAJIOKEHHBIM YYHTEJIeM HIN CHOPMYITHPOBAHHBIM
CaMOCTOSITEIIEHO.

KoMMmyHMKaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBHHM C YCIOBHSMH W TCISAMH OOIIEHUS, SICHO, TOYHO,
TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYeHHBIN Pe3yJIbTaT;

B X0Jie OOCYXJCHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMbI, pelaeMoi 3aaaud,
BBICKA3bIBaTh HWJICH, HAIlCJICHHBIC HA TIOMCK PEIICHHS, COMOCTaBISATH CBOM CYXKICHUS C CYXKICHUSIMH IPYTUX
YYaCTHHKOB JHaiora, OOHapy»KHWBaTh Pa3IMude€ W CXOJCTBO IO3WIMH, B KOPPEKTHOU ¢opme (GopMyInpoBaTh
pa3HoTIacHsi, CBOM BO3PAKCHHS,

MPECTABIATh PE3YJIbTAThl PEUICHUS 3a/1au, YKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA, CAMOCTOSITEIbHO BHIOMPATH
dbopmart BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUUA U OCOOEHHOCTEHN ayIMTOPHH;

MOHUMATh M HCITOJIb30BaTh TMPEUMYIIIECTBA KOMAHAHOW W HWHIWBUAYyATbHOW pabOTHI TPH pENICHUH YYCOHBIX
MaTEeMaTUYECKHX 3a]1a4;

MPUHUMATh 11€Jb COBMECTHOM NESITENIbHOCTH, TUIAHHUPOBATH OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeaciisaTh
BUJIBI paboOT, TOTOBAPUBATHCS, 00CY)AATh MPOIECC U Pe3yJbTaT pPaboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNMNOBBIX (hopMmax paboThl (0OCYyX aeHUs, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE),
BBHITIOJIHATh CBOKO YacTh pabOThl U KOOPJIWHUPOBATH CBOW JACHCTBHUS C JPYTMMHU WICHAMH KOMAaHJbI, OIICHUBATh
KaueCTBO CBOETO BKJIaJia B OOIIHIA MPOIYKT IO KPUTEPHUSIM, CPOPMYIIMPOBAHHBIM y4aCTHUKAMH B3aMMO/ICHCTBHSI.

PeryisiTuBHbIE YHMBepcaJlbHbIe YueOHbIe 1elCTBUSA

Camoopranusamnus:



e CaMOCTOSITENIbHO COCTAaBJISITH IUJIaH, aITOPUTM PEIICHHS 3a/aud (WM €ro 4acTh), BEIOMpATh CIOCOO pEUICHUs C
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHAHTHI
peleHnit ¢ ydéToM HOBOM HH(pOpMaIiu.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIN MHTE/JIEKT:

e BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3YJIbTATA PEIICHNUS MATEMAaTUYECKOM 3a/1a4U;

e TIPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 33Ja4l, BHOCUTh KOPPEKTUBHI B JIESITEIHLHOCTh
Ha OCHOBE HOBBIX OOCTOATENIHCTB, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBHUE pe3ysibTaTa JCATECIbHOCTU TMOCTABICHHON IIEIU M YCIOBUSIM, OOBSCHSATH MPUYUHBI
JIOCTUKEHUS WJIK HETOCTUXKEHHUS 11EJTU, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATDI

K koHIly 00yueHus B / kjiacce 00y4aromuics NOJIYYUT CIAEAYIOINE TIPEIMETHbBIE PE3yIbTaThI:

Pacrio3naBaTh W3yYeHHBIE TEeOMETpUYECKHE (GUTYpPBI, ONPEAETsATh WX B3aUMHOE pPAaCMOJOXKEHHE, H300paKaTh
reoMeTpuueckre (pUrypsl, BHITOTHATH YEPTEXKH 10 YCIOBHUIO 3a1a4u. I3MepsaTh TMHEHHbIC U YTIIOBbIE BEIMYUHBL. Permarh
3aJla4M Ha BbIUYMCJICHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe rpyOyl0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B peajbHOW >KU3HM, Pa3MEpPOB MPHUPOJIHBIX
00bekToB. PaznuuaTh pazMepsl 3TUX 00BEKTOB MO NOPSAIAKY BETUUHHBI.

CTpouTh YEePTEKHU K TEOMETPUUECKUM 3a7adaM.

[lonb30BaThcs MpHU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIONb30BaTh MPU3HAKU M CBOMCTBAa PAaBHOOEAPEHHBIX
TPEYTOJIHHUKOB MPHU PEUICHUH 3a/1a4.

[TpoBOAKTH JIOTHYECKUE PACCYKACHUS C UCTIOIBE30BAHUEM IT€OMETPUIECKIX TEOPEM.

[Tonb30BaThcs MpU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYroJbHUKOB, CBOMCTBOM MEAMAHbI, MPOBEAEHHON K
TUIOTEHY3€ MPSMOYTOJIbHOTO TPEYrOJIbHUKA, B PEIICHUN T€OMETPUUECKHX 3a/1au.

OnpenensaTh HapajieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpble oOpa3yeT ¢ HUMHU cekymas. OnpenensiTh
HapasieIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUEK OJTHOW MPSAMOM 10 TOYEK APYTroi MPSMOI.



Pemate 3aaun Ha KileTyaToi Oymare.

[IpoBOINUTh BBIUMCICHUS W HAXOIUTh YHUCJIOBBIC M OYKBEHHBIC 3HAUEHHUS YIJIOB B T€OMETPHUCCKHX 3ajadyax ¢
UCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPU TEPEeCceueHUU
JBYX MapaJuIeIbHBIX IPSIMBIX CEKYIIEH. PelaTh mpakTHYECKUE 3a/1a4r Ha HAXO0XKIAECHUE YTIIOB.

Brnanerr moOHSATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh ONpPEAeNiaTh OUCCEKTPUCY yria U CEPEeAUHHBIN
MEPIEHAUKYIISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

DopMyIUpOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa OKPYKHOCTH, IIOJIb30BaTbCS MX
CBOMCTBAMU. Y METH IPUMEHSTH 3TU CBOMCTBA IIPU PELLICHUU 3a/a4.

Bnagete moOHSATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh HaXxoAuTh €€ 1eHTp. [lomp3oBarbCs
dbakTaMd O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS] B OJHOM TOYKE, U O TOM, UTO CEPEAUHHBIC
NEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners nmoHATHEM KacaTeIbHOM K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOM O NMEPICHAUKYISIPHOCTH KacaTeJIbHOU U
paauyca, IpOBEAEHHOTO K TOUKE KaCaHMUS.

[Tonmp30BaTHCA NPOCTEUIIUMU TEOMETPUUECKUMU HEPABEHCTBAMU, IOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE MIOCTPOCHUS C IIOMOIBIO UPKYJIS U JINHEUKHU.

K xoHI1y 00yuenus B 8 kj1acce 00y4arouuiics MOJIy4IUT CIASAYIONINE TPEIMETHbBIE PE3yJIbTaThI:

Pacrio3zHaBaTh OCHOBHBIE BUbBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS MX CBOMCTBAMM IIPU PEIICHUU
F€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKM TTEpEeCceUeHUs MeIMaH TPEyroJjibHUKa (IIEHTpa Macc) B peIIeHUHN 3a]1ay.

Bnagerp mnoHsiTHEM CpeIHEN JMHHAM TPEYTOJbHUKA W Tpaneuud, MNPUMEHSITh HX CBOMCTBAa IIPU PELICHUH
reoMeTpuueckux 3anad. [lons3oBarbest TeopeMon daieca U TEOPEMOM O MPONMOPIUOHAIBHBIX OTPE3KAX, MPUMEHATH UX
JJIS1 PELICHUS TIPAKTUYECKUX 3a]1a4.

[TpuMeHsTh IpU3HAKU 0100 TPEYTOJILHUKOB B PEIICHUY T€OMETPUUECKUX 3a/1au.

[Tonp3oBaThess Teopemoit Iludaropa s pemieHHss TEOMETPUYECKUX ¢ TpaKTU4YecKux 3amad.  CTpouTh
MAaTEMATUYECKYI0 MOJIENIb B NMPAKTHUYECKHUX 3a7a4aX, CaMOCTOATEJBHO JAENaTh YEPTEXK M HAXOAUTH COOTBETCTBYIOLIME
JUTMHBI.



Brnanets moHATHSIMU CHHYCA, KOCHHYCAa M TaHTEHCA OCTPOTO yTria MPSMOYTOJIBHOTO TpeyroibHuKa. [lombp3oBaThes
STUMH MOHITHSMHU JIJISI PEIICHUS MPAKTUYCCKHUX 3a7a4.

BrraucnsaTs (pa3auaHbBIMU CTIOCOOAMH ) TUIOIIAAbh TPEYTOIbHUKA U IO MHOTOYTOJIBHBIX GUTYp (TIOJB3YACH, T
HEO0OXO0IUMO, KAJIBKYJISITOpOM). [I[pUMEHSTh TTOTydeHHbIE YMEHUS B TPAKTUUECKUX 3aj1auax.

Bianets moHATHSAMU BIIMCAHHOTO M LIEHTPAJIBHOTO yTJIa, UCIOJIH30BaTh TEOPEMBI O BIIUCAHHBIX YIjlaX, yriax MEXIy
XopJlaMH (CEKYIIMMU) U yTiie MEXK/y KacaTeJIbHOW M XOPAOH MPHU PEIICHUHU TeOMETPUICCKHUX 3a1a4.

Brnagets MOHSITHEM OINMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA IPHU
pEIICHUH 3a7a4.

[IpuMeHATh MOMyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTHYeCKUEe MOICIH IS 3a7a4 pPealbHON KU3HU U
IIPOBOJIMTH COOTBETCTBYIONINME BBHIYMCIICHUS C MPUMEHEHHUEM IMOA00US U TPUTOHOMETPUHU (TI0JIb3YSCh, TJIe HE0OXOIUMO,
KQJIBKYJISITOPOM).

K konity o6yuenus B 9 kj1acce o0yqaroniaics MoayduT CIASAYONIIe PEAMETHbBIE Pe3yIbTaThI:

3HaTh TPUTOHOMETPHYECKHE (YHKIIMU OCTPBHIX VYIJIOB, HAXOAUTh C HWX IIOMOIIBIO Pa3IUYHBIC JIICMECHTHI
MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHUE MPSAMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxomuTh (¢ MOMOIIBIO0 KaJbKYIATOPA)
JUTHHBI ¥ YTJIBI 7SI HeTaOJTUIHBIX 3HAYCHUH.

[Tonp3oBaThcs (popMynamMu TPUBEICHHS W OCHOBHBIM TPUTOHOMETPHUYECKMM TOXKISCTBOM JUJISI HAXOXKJICHHS
COOTHOIIICHUH MEXIAY TPUTOHOMETPHUYCCKUMH BETUINHAMH.

Hcrmonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JIUII HAXOXJICHHS PA3IMYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PEIICHUE
TPEYTOJIbHUKOBY ), TPUMEHSATh UX MMPU PEIICHUHA T€OMETPUUSCKHX 3a]1a4.

Brnagets moHATHSAMU TIpeoOpa3oBaHUs IMOJ0OMUSA, COOTBETCTBEHHBIX 3JEMEHTOB MOMO00HBIX ¢uryp. Iloas3oBarbes
CBOMCTBaMH 1MOJ00MS MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATE JUIMHBI 1 HAXOIUTh YTIIbI Y MOJ0OHBIX Guryp. [IpuMmeHsITH
CBOMCTBA MOI00MS B IPAKTUYECKUX 3a/1a4aX. Y METh IPUBOJAUTH MPUMEPHI MOJOOHBIX (PUTYp B OKpY>KAIOIIIEM MUDPE.

[Tonp30oBaThCS TEOpEMaMU O TMPOU3BEIACHUH OTPE3KOB XOPI, O TMPOM3BEACHHUH OTPE3KOB CEKYIIWX, O KBaapaTe
KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh HUX T€OMETPUYECKUM U (DU3UUECKUN CMBICH, MPUMEHSITh WX B PEIICHUHU
T€OMETPUYECKUX U PU3HUeCKuX 3a1a4. [[puMeHsITh CKamsIpHOE MPON3BEICHUE BEKTOPOB JJIS HAXOXKICHUS JIJTUH U YTJIOB.



[Tonp30BaThCd METOJOM KOOPAMHAT HA IJIOCKOCTH, MIPUMEHSTH €r0 B PEIICHUU I'€OMETPUUECKUX U MPAKTUYECKHUX
3aja4.

Brnanets NOHATUSAMHU MPABUILHOTO MHOTOYTOJIBHHUKA, JIJTUHBI OKPY>KHOCTH, JJIMHBI JyTU OKPY>KHOCTU U PaIUAHHOU
MEpHI yIiia, YMETh BBIYUCIATH TUIONIA/Ib Kpyra U ero yacteid. [I[puMeHsITh moydyeHHbIe YMEHHUS B MPAKTUYECKUX 3a7a4ax.

Haxonutb ocul (Mi1u HEHTPBI) CUMMETPUH (PUTYP, TPUMEHSIThH IBMXKCHHS INIOCKOCTH B MPOCTEHUIIINX CITyYasix.

[IpuMeHsTh MOJIy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTE€MaTUUYECKUE MOJEIU JJIsl 3a]ay peajbHOM KU3HU U
IPOBOJIUTH COOTBETCTBYIOIIME BBHIYUCICHUS C MPUMEHEHHEM MOJ00Us U TPUTOHOMETPUUECKUX (DYHKIHH (MOJIB3YsICh, Te
HEO0OXO0IUMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE INIAHUPOBAHUE

7 KJIACC
HaunmeHnoBanue KommuecTBo OcHoBHOE OCHOBHBIE BUIbBI ACATCIIBHOCTHU 06yqa}OHH/IXCSI
pasaciia qyaCcoOB COACPKAHUC
(Tembl)
Kypca
Hg’OCTeHmHe TCOMCTPHHCCKHC | opmy/IMpOBATL OCHOBHBIE TIOHATHS M OIPEIETECHUS.
OOBCKIBL Pacno3HaBaTh H3yYEHHBIE TE€OMETPHUYECKHE (DUTYPBI,
MHOroyronbHuK, J10MaHasl.
ompe/esiTh HX B3aUMHOE DPACIOJOKCHHE, BBIMOJIHATH
CMeKHbIE W BEpPTUKAIBHBIC
YEPTEX 10 YCIOBHIO 3a1a4H.
YIJIBL. N
PaGora IpoBOaUTH NPOCTEHIINE TOCTPOCHUS C  HOMOIIBIO
C IIPOCTEUILIMMHU YEPTEIKAMM. HHUPKYJA U JIMHCUKH.
Tpocreiimme Usmepenne  nmHeitHex  n | M3MepATb  JMHEHHBIE M YIJOBBIE  BEIMYMHBI
TeOMETPUIECKHE YTJIOBBIX BEJIMYHMH, BBIYUCICHHE | TEOMETPUYECKUX M IPAKTHYECKUX OOBEKTOB.
urypsr 1 nx 14 OTPC3KOB 1 yIIIOB OnpenensiTh «Ha ria3» pa3Mepbl peabHbIX 00BEKTOB,
cBoticTBa. Msmepenue NPOBOIUTH TPYOYIO OIICHKY HX Pa3MepOB.
TCOMCTPHICCKIX Pemarh 3a/1auv Ha BEIYUCIEHHUE UTHH OTPE3KOB U BEINYNH
BEJINYHH
YIJIOB.
Pemiath  3a7aud = Ha  B3aMMHOE  PACIHOJIOKCHHE
reoMeTpUYECKUX QUryp.
IpoBOAUTH KIACCU(PUKALUIO YIJIOB, BBLIYHCIATH
JMHENHBIE W  YIJIOBBIE BEJIWYWHBI, HPOBOIUTH
HEOOXOIMMBIE JTOKA3aTeTbHBIC PACCYKICHUS.
3HAKOMHUTHCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUH
[Monsitue 0 paBHbIX | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJILHHKOB HA TOTOBBIX
TPEYrOJAbHUKAaX M IIEPBUYHBIE | YyepTexkax (C yKasaHHeM NPHU3HAKOB).
T 29 IPEACTaBICHUA o PaBHBIX | BpIBOAUTHL  CHEACTBUS  (PaBEHCTB  COOTBETCTBYIOIIUX
CYTOJIbHUKN
peyr ¢urypax. Tpu  mpM3HaKa | 5;eneHTOB) M3 PABEHCTB TPEYTONBHAKOB.
PaBCHCTBA TPCYTOILHUKOB. @D opMyIHPOBATH OTIpE/ICIICHNS: OCTPOYTOJIBHOTO,
[Tpuznaku paBeHCTBa
TYIIOYTOJBHOTO,  TPSMOYTOJBHOTO,  PaBHOOEIPEHHOTO,




MPSIMOYTOJIBHBIX
TPEYTroJbHUKOB. CBoiicTBO
MeIUaHbI MPSIMOYTOJIBHOTO

TpeyrojbHUKa, IPOBEACHHON
K TUTNIOTeHY3e. PaBHOOEIpeHHbIE

u PaBHOCTOPOHHHE
TPEYrOJIbHUKHU.

IIpu3naku u CBOICTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.

HepaseHnctBa B reomeTpuu.
IIpsAMOYTrOnBHBIA  TPEYTOJIBHUK
¢ yraom B 30°

PaBHOCTOPOHHETO TPEYrOJbHUKOB; OMCCEKTPHCHI, BBICOTHI,
ME/IMaHbl TPEYroJbHUKA; CEPEIWHHOrO MEPIEHANKYISpa
OTpe3Ka; IEpUMETPA TPEYroJIbHUKA.

®opMy.IHpPOBATH CBOICTBA W NMPU3HAKU PaBHOOEIPEHHOTO

TPEYToJIbHUKA.

Crpouth uepTexu, pemiaTb 3a4a4d C  [IOMOIIBIO
HAXO0XJICHUS PaBHBIX TPEYTOJbHUKOB.

IlpumeHsiTh  NpPU3HAKU  PABEHCTBA  MPSIMOYTOJBHBIX

TPEYTOJIHHUKOB B 3aja9ax.

Hcnoan3oBath 1udpoBbIe pecypchl AJs HCCIeT0BAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS ¢ HMCTOPHEH Pa3BUTHS TCOMETPUHU

HapajienbHble  NOpsMble,  HX | opMyJJMPOBATh HOHATHE NaPaJLIEIbHBIX IPIMbIX, HAXOAHTh
CBOHCTBaA. HaKPGCT JIeXKanue, [IPAKTUYECKUE IIPUMEPBI.
COOTBETCTBCHHBIC H3yuarts cBOiCTBA yIiI0B, 00pa30BaHHBIX IPU IEPECCUECHUN
1 OAHOCTOPOHHMC  YIJIBL, | panajjenbHBIX IPAMBIX CEKYILEH.
0bpasoBaHHbIe PY | TIpoBoauTh 10KA3aTEILCTBA NAPAILICTLHOCTH JIBYX
[TapasnensHbie IIEPECECUECHUH napajuIeIbHbIX
. MPSIMBIX C TOMOIIIBIO YTJIOB, 00pa30BaHHBIX MTPU IIEPECECUEHUN
NpsiMble, CyMMa YTJIOB 14 HPSMBIX CEKYIIeH). > .
ITUX MPSMBIX TPEThEU MPSIMOM.
TPEYroJbHUKA ITpu3Hak NapaJuIeIbHOCTH
NpSIMBIX ~ Yepe3  PAaBEHCTBO BopI4ucasTe CyMMY YITIOB TPEYTOJIBHUKA U MHOTOYT'OJIBHHKA.
paCCTOHHI/Iﬁ OT TOYEK OJHOHU HaxoauTh 4HCI0OBBIC U 6y1(B€HHI>I€ 3HA4YCHUSA YTIIOB B
TIPSAMOIA 10 BTOPO# MPSAMOii. F€OMETPUUYECKHX 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM O CYMME
CyMMa YIJIOB TpPEYroOJbHUKA. YIJIOB TPEYTOJIbHUKA U MHOT'OYT'OJIbHHKA.
BHeIIHNE yIIiibl TPeyroIbHUKA 3HAKOMHTBCS C MCTOPHEH Pa3BUTHUS TE€OMETPUN
OKpy’KHOCTb, xopJa u | PopMyaHpOBATL ONpedeJIeHHs. OKPY)KHOCTH, XOpPHBI,
JIMaMeTp UX CBOWCTBA. JaMeTpa 1 KacaTelIbHOU K OKPYKHOCTH.
OKPYKHOCTb H KDYT. KacaTenbHast K OKPY/KHOCTH. HN3yyars ux CBONCTBA, NPHU3HAKH, CTPOUTh YEPTEXKU.
TcoMeTpruceKue 14 OKpY/KHOCTb, BIIMCAHHAS B HccaenoBarb, B TOM 4YHCIE HMCHOJAbL3YS UH(ppPOBbIE
HOCTpORHHS yron. Tlomstwe o TMT, |PECYPCHI:  OKPYKHOCTb, BIMCAHHYIO B  yroll; LEHTP
npuMeHeHMe B 3ajauax. | OKPYKHOCTH, BIMCAaHHOM B Yrojl; PaBEHCTBO OTPE3KOB
KacarelbHbIX.

buccekrpuca u cepeuHHBII
[Tepnengukymsip KaK

Ucnonb3oBare Meton I'MT nmns nokasarenscTBa TEOPEM O




reoMeTpUYECKHE MECTa TOYEK.
OKpYXHOCTb,0MHCaHHAS
OKOJIO TPEYTOJIbHUKA.

MePECCUCHUH
CEpEeIMHHBIX MEPIECHIUKYISIPOB K CTOPOHAM TPEYTOJIbHHUKA C
nomormso I'MT.

OMCCEKTpUC  YIJIOB  TPEYrojbHUKA U

OKpyXHOCTB, OBnazneBarb  NOHATUSMM ~ BIIMCAHHOM W ONMCAHHOU

BIIMCaHHAas B OKPY’KHOCTEH TpEyrojJbHHKA, HAXOOUTh LEHTPBl ATHUX

TPEYTrOJIbHUK. OKPY’KHOCTEH.

IIpocrenmue Pemiate OCHOBHBIE 321a4HM HA NMOCTPOEHME: YIJIa, PABHOIO

3aJ1a41 Ha JAHHOMY; CEPEIUHHOIO MEPIECHIUKYJISIpa JaHHOIO OTPE3Ka;

IIOCTPOCHHE. OpsMOM,  NPOXOZAsAINEd  4epe3  JaHHYH  TOYKYy U
HNEepHEHIUKYIAPHON JaHHON MpsIMOM; OMCCEKTPUCHI TaHHOT'O
yria; TPEYrOoJbHHKOB IO  PA3JMYHBIM  DJIEMEHTAM.

3HAKOMUTBHCSH C HCTOPHEN Pa3BUTHUS TEOMETPUU

IloBTOpEHUE N

Pemath 3agayum Ha IMOBTOPCHHUEC, HWIUIIOCTPUPYIOIIHUEC CBA3U

06001IeHNE MEXy Pa3IMYHBIMU 4acTsIMU Kypca
IToBTOpEHME, .
N 4 OCHOBHBIX ITOHATHI
000011eHNE 3HAHNIT
Y METOJIOB Kypca 7
Kjacca
8 KJIACC
HanmenoBanune KommaectBo OcHoBHOE OcHOBHBIE BUJIBI ACATEIHHOCTH 00YYaIOIIUXCS
paszena 4acoB CoJICp)KaHUE
(Tembr)
Kypca
[MapamnenorpamMm, ero mnpusHaku u | M3o00paxkarth U HAXOINThH HAa  YepTe)ax
CBOMCTBA. YacTHbIE Cllydyal | YEeTHIPEXYTOJbHUKH PA3HBIX BHJOB M HMX DJIEMCHTBHI.
napauiesIorpaMMoB(IIPSMOYTOJIbHUK, @opmMypoBaTh ONpeaeIeHusI: mapajuiejorpamma,
YeThIpEXYroIIbHUKU 12 poMmO, KBaapaT), WX TPU3HAKK H | NPSIMOYTrOJbHUKA, pomba, KBajpaTa, TpareiuH,

cBoiicTBa. Tpamenus. PaBHoOokas
U IIPAMOYTOJIbHAs TPAIICLIUH.
MeTo/1 yIBOCHHS METUAHBI.

PaBHOOOKOM Tparenuu, mpsiMoyroJIbHON Tpareiuy.
Jloka3bpIBaTh M HCNOJIb30BATh NPH PEeLICHUH 32124
MIPU3HAKU u CBOMCTBA: napasuiesiorpamma,




IlenTpanpHas cummeTpus

npsAMOYTOJIbHHKA, pomOa, KBajapara, Tpareuuu,
PaBHOOOKOI! Tpanenuu, NpSIMOYTOJIbHOM Tparenun.
IlpumMeHaTh  MeTOX  YIBOEHUS  MEIHMAHbI
TpeyrojpbHuka.  Mcnob3oBaTh  HUQPPOBBIE
peCypchl JUIsl UCCIIEN0BAaHUS CBOMCTB N3Y4aeMbIX
buryp.

3HAKOMHUTBCSA ¢ HCTOPUEN Pa3BUTHUSI TEOMETPUU

CaolicTBa IJIOIIAICH
TreOMETPUUYECKUX PUTYP.

@opMmynbl I IUIOLIAIU
TPEYrOJIbHUKA,

napajuiesiorpaMMa, Tpaneiyu.
Brrunciaenne 1mromaned CIIOMKHBIX

OgiaieBaTh NEPBUYHBIMU TPeEACTABIEHUSIMH 00
oOmieil Teopuun miuomanau (Mepsl), (OpMyJIHMPOBATH
CBOWCTBA TUIOIIAH, BBISICHITh MX HATJISAHBIA CMBICIT.
BoiBoauTh (GOpMyIBl IIOMAAH TAPAJUICIOrPaMMa,
TPEYroJibHUKa, Tpanenuu u3 (GOPMYIbI ILUIONIAIU
MPsIMOYTOJIbHUKA (KBaApaTa).

[Tnomans. (1)I/Iryp. BeiBOAUTEL Q)opMynLI ILI01Ia I BBIITYKJIOT'O
Haxoxczleime Inowau Guryp Ha K1eTdaToii Gymare. | UCTPIPEXYTOIbHUKA YePE3 THArOHAIM H YrOJ MEKIY
fITotaIen 12 3ajaun ¢ npakTHYecknM conepxanuey. | HUMH. HaxXoauts mmomann ¢uryp, n3o0pakeHHbIX
;F;{Z};I;O;Zizizfxﬂ Pelmenne 3a7ad ¢ MOMOWbI0 MeToga | HA KICTYaTOH Oymare, MCHOIb30BaTh pasOueHHE
prryp BOIIOMOTaTelbHOM ILIOMAIH ¢Gurypsl Ha YaCTH U JOCTpanBaHHE.

: Pa3z0oupars npuMepbl UCTIOJIb30BAHUS
BCIIOMOTaTENIbHOMN IUIOIIA N Ui peleHus
reOMEeTpUYECKUX 3ajau.

BbIuucasTh IUIOIIAAM PA3TUYHBIX MHOTOYTOJBHBIX
¢uryp. PemaTs 3aga4m Ha IUIOMIA/lb C IPAKTHUYECKUM
COJIEpKaHUEM
Teopema [Tudaropa, ee Joka3biBaTh Teopemy [Tudaropa,
IIPUMEHEHHE. HCII0JIB30BATH ee B MIPAKTUYECKHUX
Teopema [Iudaropa u OmpenerneHre  TPUTOHOMETPUYECKHX | BBIYMCICHMSAX.
HaJaia 10 GbyHKIMN OCTpOro yria | ®opMyJMpoOBaTh ONpeaeNeHus
TPUTOHOMETPUH IIPSIMOYT OJIBHOT'O TPEyroibHUKA, | TPUTOHOMETPUYECKUX (DYHKUIMHA  OCTpOro  yria,

TPUTOHOMETPUYECKUE COOTHOLICHUS
B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

NMPOBEPATH UX KOPPEKTHOCTb.
BbIBOMTH TPUTOHOMETPUUECKHE




OcHOBHOE
TOXKIIECTBO

TPHUTOHOMETPHUUICCKOC

COOTHOILIEHUS B
TPEYTOJIbHUKE.

IIPSIMOYTOJIBHOM

I/ICCJICIIOBQTL COOTHOHLICHHA MEXKAY CTOpOHaAMHU

B

IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX € yriamu B 45° u 45°;

30° u 60°.

Hcnoab3oBath (HOpMyIIbl MPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO ISl HAXOXKICHHUS
COOTHOLIEHUH MEXIy TPUTOHOMETPUYECKUMHU
(GYHKIUSAMH pa3InYHbIX OCTPBIX YIJIOB.

IIpumeHATH NOJNyYyEeHHBIE 3HAHUS U YMEHHUS IIPU
pELIeHNN IPAKTUYECKUX 3a/1a4.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS T€OMETPUN

Teopema Paneca u
Teopema o
MIPOTNIOPLIMOHAIBHBIX
OTpe3Kax, MOA00HBIC
TPEYTrOJIbHUKHU.
ITmomaan moxoOHBIX

duryp

17

Teopema Qasieca u Teopema o
MPONOPIIMOHATLHBIX OTPE3Kax.
Cpennss JIMHUS TPEYyTroJIbHUKA.
Tpamenusi, ee  cpenHss
[IponopruoHanbHbIE OTPE3KH.
Ilentp ~Macc B TpeyrojbHHKE.
[Tono6HbIE TPEYrOJIbHUKH. Tpu
IpU3HAKa MOJO0US TPEYroJIbHUKOB.
[Tpumenenne momoOusi MpH peIICHUH
MPAKTHYECKUX 3a/1a9

[Tnomaau mooOHBIX GUTYP.

JIMHUA.

IIpoBoauTL MOCTPOCHUS] C NMOMOLIBIO LUPKYI U
JUHEHKH C HCIoNb30BaHue TeopeMbl Paneca u
TEOPEMBI O IPONOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH
YETBEPTHINA IPONOPILUOHAIBHBIN OTPE30K.

HpOBOIlI/ITb A0Ka3aTeJbCTBO TOI'O, YTO MCJIHAHBI

TPEYroJIbHUKA TIePEeCceKaroTcsi B OJHOM TOYKE,
HAXOAMTh CBS3b C ILIEHTPOM Macc,

u

HAXOAUTH

OTHOIICHUEC, B KOTOPOM MCAWAHBI JCIATCSA TOYKOH MX

NIepEeCeUCHUSI.
Haxoauth 1OMO00HBIE TPEYroJbHUKH Ha TOTOBBIX
yepre)kax € yKa3aHHEM  COOTBETCTBYIOIIMX
MIPU3HAKOB TI0I00MS.

Pematp 3agaym Ha TOHOOHBIE TPEYTONBHHKH C
MOMOIIIBIO CAMOCTOSITENIFHOTO MOCTPOCHHUS YepTexei
U HaXOXKICHUSI IOJI0OHBIX TPEYTOJIBHUKOB.
IMpoBoauTh [0Ka3aTeILCTBA C HCIOJIH30BAHHEM
MIPU3HAKOB MOI00USL.

Jloka3pIBaTh TPH MIPU3HAKA 10100 TPEYTOIEHUKOB.
[IpuMeHATH TIONyYCHHBIC 3HAHUS TIPU PEIICHUU
TeOMETPUYECKHIX U MPAKTUYECKUX 3a/1a4.




3HAKOMMTBCS C HCTOPHE pPa3BUTHS T€OMETPUN

Bnucanubie v IEHTpaIbHBIE YTIIBI, YTOJ
MEXKy KacaTelbHOM U XOpJOH. YTJibl

®opMyJIMPOBATH OCHOBHBIE OIPE/IEIICHUS, CBSI3aHHBIC
C yriamMu B Kpyre (BIHCAaHHBIM YyroJi, IEHTPaIbHBIN

v MEXIY — XOpAaMM M CCKYWHMH. | yropy),
TJIBI B OKPYXKHOCTH.
Py Brmcarmkie = OTHCAHHDIC | pfo X 0ANTH BIMCAHHBIC YIIIBI, OMMPAIOLIACCS HA OXHY
Briucanusie u YeTHIPEXYrOJIbHUKM, WX MPU3HAKH U
. . YTy, BBIYHCIATH YIJIBI C ITOMOIIBIO TEOPEMBI O
OIMICAaHHBIC cBoiicTBa. [IpumMeHeHme 3TUX CBOWCTB
BIHMCAaHHBIX ~ yrjiax, TEOPEMbl O  BIMCAHHOM
YeTHIPEX YT OJIbHUKH. 13 IpU PEUICHUH TEOMETPHUCCKHX
KacaTe bHbIe K sanau YeTBHIPEXYTOJIbHHUKE, TEOPEMBI O IICHTPAIBHOM YTJIE.
OKPYKHOCTH. BsaumHoe  pacronosenne  Byx HccnenoBarh, B TOM YUCIIE C MOMOIIBIO ITH(POBBIX
Kacanue b pecypcos, BIIMICAHHBIC u OIMCAHHBIC
. OKpYXHOCTEH, 00IIne KacaTeIbHbIE. N
OKPY)KHOCTEHT Kacanue oKpyxHocTeii YeTHIPEXYrOJIbHUKY, BBIBOAMTh UX CBOWCTBA H
NPU3HAKH.
Hcnoab3oBaTh 3T CBOMCTBA W NPU3HAKU NPU
peleHn: 3a1a4
TosToperne [ToBTOpEHME OCHOBHBIX IOHSTHI 1 PemaTpb 3aga4n Ha NOBTOPEHUE, WILTIOCTPUPYIOIIUE
T T— ;H — 4 METOJIOB KypCcOB 7 M § KJIacCOB, CBSI3U MEX/Y Pa3IMYHBIMU YacTMH Kypca
0000111eH1e 3HAaHUI
9 KVIACC
HanmenoBanue KomuuecTtBo OcHoBHOE OcHOBHBIE BUJIBI ACATEIHHOCTH 00YYAIOIINUXCS
pasaciia qaCcoOB COACPIKAHUC
(Templ)
Kypca
Omnpenenenne TPUTOHOMETpUYECKHX | POPMYJIHMPOBATH ONpeieJeHUsI TPHTOHOMETPHYECKUX
Tpuronomerpus. ¢ynkiuit  yrmoB  or 0° mo 180°. | pyHKIMIA TyNbIX M IPSIMBIX YIJIOB.
TeopeMbl KOCHHYCOB 16 @DopMyIIbI IPUBEICHUS. BbIBOOIUTH TEOpeMy KOCHHYCOB M TEOpPEMY

U CHUHYCOB. Pemenue
TPEYTOJIbHUKOB

TeopeMa KOCMHYCOB, TEOPEMA CUHYCOB.
Pemenue TpeyroabHUKOB.
IIpakTHueckoe NpUMEHEHUE TOKA3aHHBIX

CHHYCOB (c OTIMCAaHHOM
OKPYXHOCTH).

BeiBoauTh (hOpMyJIBI 11 BBIYUCICHUSA II0IAdEH

paarycom




TeopeM

C  HCHOJb30BAHMEM  TeOpeM  TPHIOHOMETPHHU
(bopmysa miomamy TpeyrojibHUKA Yepe3 JBE CTOPOHBI
M yroa Mexay HumH, GopMmyna  IIIOUIaIU
YETBIPEXYrOJIBHUKA Yepe3 €ro JAMaroHalu U Yroi
MEXy HUMH).

Pemiate TpeyrojabHUKH.

Pemiate npakrthueckue 3ajadd, CcBOIAIIMECH K
HaXO0XICHUIO Pa3IMYHBIX JIEMEHTOB TPEYrOJIbHUKA

[TonsiTe o mpeoOpa3oBaHUU MOTOOUS.
CoOTBETCTBEHHbBIE DIIEMEHTBI
MoA00HBIX QUryp.

OcBauBaTh MOHSITHE TIPeoOpa3oOBaHUs TOIO0US.
HccnenoBath OTHONIICHHWE JIMHEHHBIX 3JIEMCHTOB
¢buryp npu npeoOpa3zoBaHUH MOAOOUS.

IIpeoGpazoBanue Teopema o mnpousBeneHuM OTpe3koB | HaxoaquTh npuMepsl MOAOOMS B OKpYKArOIICH
noJo0us. XOpl, TeopeMa O  IPOU3BEJCHMHU | nefiCTBUTEIHHOCTH.
MeTpI/I‘IeCKI/Ie 10 OTPC3KOB CCKYIIHX, TCOPEMA O KBAApPATC BI)IBOI[I/ITI) METPUYECKUE COOTHOILICHU S MEXIy
COOTHOLICHUA B KacaTe/bHOH. OTpE3KaMHM  XOpJ, CEKyIIMX M KacaTeJbHBIX C
OKPYKHOCTH IlpumeHeHnne B  peLICHHH WCIIOJIb30BAHUEM BIHUCAHHBIX YIJIOB M TMOJOOHBIX
TrEOMETPUUECKUX 3a7a4 TPEYTONBHIKOB.
Pematb reomerpuueckue 3a7auu 1 3a7a4u U3 peaabHON
YKU3HH C UCIIOJIb30BaHUEM MTOI00HBIX TPEYTOJILHUKOB
Omnpenenenrue BEKTOPOB, CIOXKEHUE U Hcnonb3oBaTh BEKTOPHI KaK HalpaBIEHHbIE OTPE3KH,
BBIUMTAHUE BEKTOPOB, YMHOYKEHUE HCCIIeI0BaTh reOMETPUYECKUI
BEKTOpa Ha YHUCIIO. (mepememnienue) u usnueckuii (cua)
DU3NYECKUI U TEOMETPUYECKUN CMBICI | CMBICIIBI BEKTOPOB.
BEKTOPOB. PazioxxeHne BEKTOpa 110 IBYM | 3HaTh ONpeaeJeHHs] CyMMbl M Pa3HOCTH BEKTOPOB,
HEKOJITTMHEApHBIM BEKTOPAM. YMHOXKCHHMSI  BEKTOpa Ha  4YHUCIO, HCCJIe10BaATh
BekTopb 12 Koopnarte! BekTopa. TEOMETPHYECKMI M (U3MYECKMH  CMBICIHBI  OTHX

CkanspHoe IIPOU3BEICHUE
BEKTOPOB, €r0 MPUMEHEHUE s
HAaxO0KJICHUS JUIUH U YIJIOB.

Pemrenne 3agau ¢ MOMOIIBIO
BEKTOPOB. IIpumenenue
BEKTOPOB I PpELICHUs 3a7ad

onepanuii. Pemare reomeTpuuyeckue 3agadyd  C
WCIIOJIb30BAHUEM BEKTOPOB.

PacknagbiBath BEKTOP 1o JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

Hcnonb30BaTh CKaIspHOE IPOU3BEIECHUE BEKTOPOB,




bu3uKu

BBIBOANTH €I0 OCHOBHBIE CBOMCTBA.

Bbruncasitb cymMy, pasHOCTb M CKaJIsIpHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX.

IIpuMeHsiTb  CKaJsSIpHOE  NpPOU3BENEHHE AT
HaXO0XKJCHUS JJIUH U YIJI0B

JlexkapToBbl KOOpAMHATBI TOUEK Ha
IJIOCKOCTH.

VpaBHeHHe TpsAMOM.  YpaBHEHUE
OKPY>KHOCTH.

Koopaunatsel Touek nepeceueHust
OKPY>KHOCTH U IPSIMOH.

Meronx KOOpAMHAT TIpU  PELICHUHU
TEOMETPUUECKUX 3a/1a4, IPAKTUYECKUX
3aja4

OcBauBaThb NOHATHE MPSMOYTOJIbHOM
CHUCTEMBbI KOOPJUHAT, AEKAPTOBBIX KOOPAHHAT
TOYKH.

BeiBOAUTH ypaBHEHUE IPSMOUN M OKPY>KHOCTH.
Boiaeasitb NONHBIN KBaapaT ISl HAXOXKACHUS
LEHTpa M paguyca OKPYKHOCTH IO €€
YPaBHEHHUIO.

Pemiars 3aja4yM Ha HaXO0XKJIEHHE TOUYECK MEepECCUCHUA
NpsAMBIX H OprmHOCTeﬁ C IHoMOombHO MCETOAA

JexapToBbl
KOOpJIWHATHI Ha KOOp/HAT. .
ITOCKOCTH I/ICI[OJ'IVLSOBaTb CBOWCTBa YIJIOBOTO KO3 dHIneHTa
OpsIMOM  TPU  PELIEHUM 3a7ad, I ONpEACICHUs
PacIoJIOKEHUS IPSIMOM.
IIpumensiTh KOOP/IMHATBI pu pELICHUH
rE€OMETPUUECKUX M MNPAKTHYECKUX  3a7ad,  JJIsd
IIOCTPOEHMsI MAaT€MaTHMYECKUX MOJENEH  peallbHbIX
3a/1a4 («MEeTO/I KOOPIUHATY).
IMoab3oBaTbest UII TOCTPOCHUST M WCCIIEAOBAaHUI
1M (POBBIMU PECYPCAMHU.
3HAKOMUTBCS ¢ HICTOPHE pa3BUTHSA T€OMETPUN
I[NpaBuibHBIE [IpaBuiibHBIE ~ MHOTOYTOJBHUKH. ®opMy.1HpOBaATH oTpeJiesieHue MIPaBUIIbHBIX
MHOTOYTOJIbHUKH. Yucno m. JlniuHa OKpPY)KHOCTH, MHOIOYTOJIbHUKOB, ~ HAXOAMTb  UX  JJIEMEHTHI.
JlIHa OKpPY>KHOCTH U JIYTH OKPY>KHOCTH. IMoab30BaTbest  TOHSATHEM  JUIMHBI  OKPYXKHOCTH,
iouiaib Kpyra. PaqmanHas Mepa yria. BBEJICHHBIM c IIOMOILBIO IIPAaBUJIBHBIX

Briuucnenue
omaaei

[lnomane Kpyra, CEKTOpa,
CerMeHTa

MHOTOYT'OJIbHUKOB, ONPeNeasiTh YHCIO T, JJIHHY
JIyTU ¥ pailaHHYIO MEpY yria.




IIpoBoauTh mepexox OT paJaUaHHON

MEpHI yria K rpaJayCcHON 1 Ha00O0pOT.

OnpeaensiTh II0MaaAL Kpyra.

BoiBoguth (opmyibl (B IpalyCHOW W paJuaHHON
Mepe) Juid JUIMH Jyr, IUIouiafied CeKTOpoB U
CErMEHTOB.

BoruncasaTs mwionaau Guryp, BKIIOYAIOUIUIX HIEMEHTHI
OKPYXHOCTH (Kpyra).

HaxoauTh momaau B 3aa4ax peaabHOM KU3HU

JIBM>KEHUS MITIOCKOCTH

[ToHsiTHE O ABUKEHHUH TIIOCKOCTH.
ITapannenbHbBIN NEPEHOC, TOBOPOT
[IpuMeHeHue npu peleHny 3a1a4

Pa3ouparb npumepbl, HLIIOCTPUPYIOIINE
MOHSATHUS ABUKEHUSL.

®opmyIMpoOBaTh onpeieeHus rapajuieIbHOTO
MepeHoca, MoBOPOTa U OCEBOM CUMMETPHUU.
BriBOAMTE ux CBOJCTBA, HaXO0AUTh
HEIOIBUKHBIE TOUKH.

HaxoauThs 1EHTPEI ©U OCH CUMMETPHUH
npocTeimux Guryp.

IlpumeHsaTh mnapajuieNbHBIA TEPEHOC U
CHMMETPHUIO MPHU PELICHUH T€OMETPUUYECKUX
3aja4 (pa3doupaTh NpUMEPHI).

Hcnoan3oBaTh 1A MOCTPOECHUSA u
UCCIIeTOBaHMM 1TU(POBBIE PECYPCHI

[ToBTOpEHwME,
000011IeHME,
CUCTeMaTHU3aIus
3HaAHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOIOB  KypcoB /-9 KIaccos,
o000mIeHre W cHUCTEMaTH3aIlusg

3HAHMM. [Ipocreimme
reoMerpuueckue (QGuUrypel u HMX
CBOMCTBA. N3mepenune

T€OMETPUUYECKUX BEIINYMH.
TpeyronbHUKH.

[TapaynenbHble W NEPIEHAUKYIISIPHBIC

OnepupoBatb NOHATHUAMM: QUTypa, TOUKA, IpIMa,
yrodm, MHOTOYTOJIbHUK, paBHOOEIpEHHBIH u
PAaBHOCTOPOHHUW TpPEYrOJbHHUKH, MPSAMOYTOJIbHBINA
TPEYrojbHUK, MeAHaHa, OHCCeKTpuca U BbICOTA
TPEYTOJIbHUKA, HapasuIeIorpaMmm, poMO,
MIPSAIMOYTOJIBHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb,
KacaTelbHas; paBeHCTBO U mojobue  uryp,
TPEYTOJIbHUKOB; [apaJIeIbHOCTD U
NEPIEHAUKYIAPHOCT  MPSAMBIX,  yrodl  MEXIY




IIpSIMBIE.

OxpyxHocTh U Kpyr. ['eomerpuueckue
IIOCTPOEHHUS. YTJIbl B OKPYKHOCTH.
Brnucanuble ¥ omnucaHHbIE
OKPYXHOCTHU

MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKPY’KHOCTB.
YeTbIpexyroibHUKH.

Brninucannsie U OIMCAHHbIE
yeTbIipexyroipHuku. Teopema I[Tudaropa
1 Hayaja TPUTOHOMETPHH.

Pemenue TPEYTOJIbHUKOB.
[IpaBunbHbIE MHOT'OYT OJIbHUKH.
[Ipeo6pa3oBanus MIOCKOCTH.
JBwxenus. [Togodue. CummeTpusi.
[Inomans.  BeluucieHne  IUIOIIAACH.
[Tnomanau moxoOHBIX GUryp.

JlekapTOBBI KOOPJMHATHI HA IIIOCKOCTH.
BexkTops! Ha TUIOCKOCTH

001X

NpSAMBIMH, CHMMETPUS OTHOCUTEIIBHO TOYKH U
NpsSMOW; JJIMHA, PACCTOSHHWE, BEJIMYMHA YIJIa,
IJI0IIAaAb, IEPUMETP.

HUcnoab3oBars (opmMyJibl: MHepuMETpa U IUIOHIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOLIAIU
Kpyra, 00beMa MpsIMOYTOJIHHOTO MapalIelienumne/ia.
OnepupoBaTh MOHATHSIMH: TPSMOYTOJbHAS CHUCTEMaA
KOOPIMHAT, BEKTOP; MCMOJIb30BATh 3TU MOHATHS

JUISL IPEACTABIICHHS IAaHHBIX M PELICHUS 3a7a4, B TOM
qHclie U3 APYTUX Y4eOHBIX IPEIMETOB.

Pemiats 3a7auM Ha NMOBTOPEHUME OCHOBHBIX MOHSTHIA,
WJUTIOCTPALIMIO CBSI3€H MEXKIY pPa3jJWYHbBIMU YacTSIMU
Kypca. BbiOMpaTh MeToa JUisl peleHus 3a/1a4u.
PemiaTnb 3aga4m U3 11o0BCEIHEBHON KU3HU




TEMATHUYECKOE INIAHUPOBAHUE

7 KIIACC

HaunmenoBaHmue pa3xejioB U TEM

KoaudecTBO 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne i/ Konrpoanueie | Ilpakruyeckue
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
[Tpocreiimue reoMmeTprueckue GUrypbl
1 U UX cBOMcTBa. M3Mepenue 14 https://m.edsoo.ru/SCDUTTDXL
FeOMETPUUECKUX BETUUHH
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/LUWH113V3
IT
3 BPALISILIHKIC [IPAMBIC, CyMMa JTI108 14 1 https://m.edso0.ru/C3QIURDV5
TPEyroJibHUKA
T
4 OkpyskHOCTS H KpyT. T'eoMeTpieciie 14 1 https://m.edso0.ru/ZCZQS49CU
HOCTPOEHHUS
5 [ToBTOpeHwue, 0000IIeHIE 3HAHUT 4 1 https://m.edsoo.ru/RJJ3LV3V2
OBLIEE KOJIMYECTBO HACOB I10 68 4 0
[TPOT'PAMME



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

8 KVIACC

Ne n/m

HaumeHnoBaHue pa3jiesioB 1 TeM
NPOrpamMMblI

KoaunuecTBO 4acoB

KoHnTtpoabHbie

Bcero
padoTsbI

IIpakTnyeckue
padoThbI

JJyieKTPpOHHbBIE (LU (PPOBHIE)
o0pa3oBaTejibHbIE Pecypchl

YeTbIpEXYroIbHUKU

12 1

https://m.edso0.ru/ZLR3S406D

ITnomans. Haxoxxnenue nioniaaeit

TPEYTrOJIbHUKOB 1 MHOT'OYT'OJIbHBIX (1)I/Il"yp

12 1

https://m.edsoo.ru/QLJ1QDOEP

Teopema [Tudaropa u Hauana
TPUTOHOMETPUH

10 1

https://m.edsoo.ru/4ZHRPY M8W

Teopema daneca u Teopema o
IPONOPLHUOHAIBHBIX OTPE3Kax, HOJ00HbIE
TpeyroapHuKu. [Inomanm nogo6HbIX

¢uryp

17 1

https://m.edsoo.ru/F805Z209Y 8

VYTl B OKpyKHOCTU. Brincanusle n
OIIMCAHHBIC YETBIPEXYTOJIbHUKH.
KacarenbHble k okpyxHOCTH. Kacanue
OKPY’KHOCTEN

13 1

https://m.edso0.ru/J2JOK38GT

[ToBTOpenue, 0600IIEHNE 3HAHUT

https://m.edsoo.ru/LX0AV0OG6P

OBIIEE KOJIMYECTBO YACOB 10
[TPOI'PAMME

68 5



https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P

9 KVIACC

KosmmyecTBo yacoB
HaumenoBaHue pa3aesioB U TeM DJieKTpOHHbBIE (LU (PPOBHIE)
Ne i/ Konrpoabnbie | IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTeibHbIe pecypchl
padoTsbI padoTsbI
1 TpuroromeTpiti. Teopewbi KOCHHYCOR 1 16 1 https://m.eds00.1u/5172BY 40V
CUHYCOB. Penienne TpeyroiabHUKOB
[IpeoOpazoBanue moa00wms.
2 MeTtpuueckre COOTHOILIEHUS B 10 1 https://m.edsoo.ru/T58CWSWSF
OKPY>KHOCTH
3 BexTopsr 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlexapToBbI KOOPAMHATHI HA TIJIOCKOCTH 9 1 https://m.edsoo.ru/ISQMG5AFT
[TpaBuiIbHBIE MHOTOYTOTBHUKH. J{THHA
5 OKPY’KHOCTH U IUIOLIAJb Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS5
Brruncnenue miomanaei
6 JIBY>KEHUS TITIOCKOCTH 6 https://m.edsoo.ru/8HUMOCSCI
IT
7 OBTOPEHHE, o6061ueH1/ie, 7 2 https://m.edsoo.ru/VYL6CQRSP
CUCTEeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB 10 68 5 0
[TPOT'PAMME



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
No KoanuecTBo yacoB
Jlara
1/ Kontpo IIpakTn DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka U3yYeHHS
n Bcero JbHbIE YyecKue o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
1 [Ipocreiimme reoMeTpUIECKUE OOBEKTHI 1 https://m.edsoo.ru/FYDQN6D7B
2 MHOroyrojasHUK, JIOMaHas 1 https://m.edsoo.ru/AXFSLBJZS
3 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1 https://m.edsoo.ru/4JQRXZTFF
4 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1 https://m.edsoo.ru/YSNLG4X31
5 CMexxHbIC U BEPTHKAJIBHBIC YIIIBI 1 https://m.edsoo.ru/FHHJZOPSR
6 CMexxHbIE M BEPTHKAIBHBIE YIIIbI 1 https://m.edsoo.ru/76FDZEETM
7 CMeXHbIEe 1 BEpTUKAJIbHBIE YTJIbI 1 https://m.edso0o.ru/OYZ9EFVSH
8 CMeXHbIEe U BEpTUKAJIbHBIE YIJIbI 1 https://m.edso0.ru/TY9P4SITH
" o
9 3MepeHue JUHEHHBIX U YTIIOBBIX BEJINYMH, 1 httos://m.edso0.ru/8OMOOCT62
BBIYHUCIIEHHE OTPE3KOB U YTJIOB
10 W3mepeHue TMHEHHBIX U YTIIOBBIX BEJIMYMH, 1 httos://m.eds0o.r/NBEVSYJO3
BBIYHMCIICHHE OTPE3KOB H yTIIOB
" o
11 3MEpeHHE TMHEWHBIX U YTIIOBBIX BETUYHH, 1 httos://m.eds00.1/OPEWEEGYY
BBIYUCIICHHE OTPE3KOB U yIJIOB
12 W3mepeHne TMHEHHBIX U YTIIOBBIX BEJIMYHH, 1 httos://m.edso.ru/NPPLOGSEH
BBIYHUCIICHHE OTPE3KOB H yTIJIOB
II
13 CPHMETP H ILIOWIA/, QHTYP, COCTABICHHEIX 1 https://m.edsoo.ru/GX8JQNIK9
U3 IPSIMOYTOJIbHUKOB
II
14 CPUMETP H ILIOWA/, QHTYP, COCTABICHHEIX 1 https://m.edsoo.ru/9MHUYBGOD
U3 IPSAMOYTOJIbHUKOB



https://m.edsoo.ru/FYDQN6D7B
https://m.edsoo.ru/AXFSLBJZS
https://m.edsoo.ru/4JQRXZTFF
https://m.edsoo.ru/Y8NLG4X31
https://m.edsoo.ru/FHHJZOPSR
https://m.edsoo.ru/76FDZEETM
https://m.edsoo.ru/OYZ9EFVSH
https://m.edsoo.ru/TY9P4SITH
https://m.edsoo.ru/8QM00C762
https://m.edsoo.ru/NBFVSYJO3
https://m.edsoo.ru/OP6WEFGYY
https://m.edsoo.ru/NPPL0G5EH
https://m.edsoo.ru/GX8JQNIK9
https://m.edsoo.ru/9MHUYBG0D

[IoHsATHE O paBHBIX TPEYTOJBHUKAX U

15 1 https://m.edsoo.ru/MUSTOG8Y7
MIEPBUYHBIC TIPECTABICHUS O PABHBIX PUTYpax
16 Tpu nmpu3HaKa paBEHCTBA TPEYTOJIHLHUKOB 1 https://m.edso0.ru/TC7ZNSARE
17 Tpu nmpu3HaKa paBEHCTBA TPEYTOJIHLHUKOB 1 https://m.edsoo.ru/USPZ6RWCD
18 Tpu nmpu3HaKa paBEHCTBA TPEYTOJIHLHUKOB 1 https://m.edso0.ru/RXS1ZCFR6
19 Tpu nmpu3HaKa paBEHCTBA TPEYTOJIHLHUKOB 1 https://m.edso0.ru/3AMK84JONX
20 Tpu npu3HaKa paBeHCTBA TPEYTrOJIbHUKOB 1 https://m.edsoo.ru/2UOROIT74
21 Tpu npu3HaKa paBeHCTBA TPEYTrOJILHUKOB 1 https://m.edsoo.ru/4YT8EHGOE
22 Hpr3Haku paBeHCTBA MPAMOYTONBHBIX 1 https://m.edso00.ru/58MY4YNBR
TPEyroJIbHUKOB
IT
23 PUSHARH PABCHCTEA IPAMOYTOIBHA 1 https://m.edsoo.ru/6RUL5XGO7
TPEyroJIbHUKOB
24 (-BOFCTRO MeHaHxI nprMoyvronLHoro 1 https://m.edsoo.ru/7THH7WFDK
TPEeYroJabHUKa, MPOBEAEHHOM K THIIOTEHY3€
Croil
25 BOHCTBO MEIHAHRT pr[MoyerHBHoro 1 https://m.edsoo.ru/WQ8PN65M7
TPEeYroJabHUKa, MPOBEAEHHOM K THIIOTEHY3€
P
26 aBHOOC/IPCHHRIC 1 PABHOCTOPORHNE 1 https://m.edsoo.ru/25HEXJLK4
TPEYTOJIbHUKI
I .
27 PH3HAKH 1 CBOHCTBA PABROOEPSHHOIO 1 https://m.eds00.ru/96QU7CNEV
TPEyroJbHUKA
g | |IPHSHAKN K CBOHCTBA PABHOOCAPCHHOTO 1 https://m.eds00.ru/FENFOBVFC
TPEYroJbHUKA
g9 | [IPH3HaKH I CBOFCTBA paBHOG PEHHOIO 1 https://m.eds00.ru/E4VPAPN4Z
TPEyroJbHUKA
30 HepasencrBa B reomerpun https://m.edsoo.ru/0EXBPKRZE
31 HepasenctBa B reomerpuu https://m.edso0.ru/O8X71FYQW
32 HepaBeHctBa B reomerpuu https://m.edso00.ru/0K379K43S



https://m.edsoo.ru/MU5TOG8Y7
https://m.edsoo.ru/TC7ZNSARE
https://m.edsoo.ru/U8PZ6RWCD
https://m.edsoo.ru/RXS1ZCFR6
https://m.edsoo.ru/3MK84J0NX
https://m.edsoo.ru/2U0ROIT74
https://m.edsoo.ru/4YT8EHG0E
https://m.edsoo.ru/58MY4YNBR
https://m.edsoo.ru/6RUL5XGO7
https://m.edsoo.ru/7THH7WFDK
https://m.edsoo.ru/WQ8PN65M7
https://m.edsoo.ru/25HEXJLK4
https://m.edsoo.ru/96QU7CN8V
https://m.edsoo.ru/FENF06VFC
https://m.edsoo.ru/E4VPAPN4Z
https://m.edsoo.ru/0EXBPKRZE
https://m.edsoo.ru/O8X71FYQW
https://m.edsoo.ru/0K379K43S

33 HepaBeHctBa B reomerpuu 1 https://m.edsoo.ru/MGKELG3AM
34 [TpssMOYTOBHBIN TPEYTOJBHUK C yriioM B 30° 1 https://m.eds00.ru/BOCYEDVQO0
35 [TpssMOYTOIBHBIN TPEYTOJIBHUK C YoM B 30° 1 https://m.edso0.ru/ZZCJV3TUY
36 KoHntposnbnas padota o teme "TpeyroabHuku" 1 https://m.edsoo.ru/4LIVWGMSU
37 [TapannenpHbIC IPSMBIE, KX CBOMCTBA 1 https://m.edsoo.ru/KIFI1JI0A
38 [Iarte1it noctynar EBknuna 1 https://m.edsoo.ru/VVHBHZQ900
Haxkpect nexaiue, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHBIE MTPU 1 https://m.edsoo.ru/2HLKI1J6L
nepeceyeHH MapaIeIbHBIX MPSIMBIX CEKYILEH
Haxpecr nexariye, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHBIE MTPU 1 https://m.edsoo.ru/UDZCNQXRV
nepeceyeHH MapaIeIbHBIX MPSIMBIX CEKYILEH
Haxkpecr nexarye, COOTBETCTBEHHBIE H
41 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE PU 1 https://m.edsoo.ru/FOUDWT75LA
nepecedeHIH MapaIeIbHBIX MPSIMBIX CEKYIIEH
Haxpecr nexariye, COOTBETCTBEHHBIE U
42 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE IPU 1 https://m.edsoo.ru/MSOJ5Z1W4
MepeCceYeHUH MapallIeIbHBIX IPSIMBIX CEKYIIEH
Haxkpecr nexariye, COOTBETCTBEHHBIE U
43 OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE PU 1 https://m.edsoo.ru/TT46BAY6X
MePECEYCHHH MapaIIEIbHBIX IPSIMBIX CEKYIIEH
[Ipu3Hak mapannenbHOCTH MPSIMBIX Yepe3
44 PaBEHCTBO PACCTOSHUN OT TOYEK OJTHOM 1 https://m.edso00.ru/11C9C3FTN
IPSIMOM 10 BTOPOM MPSIMOi
[Ipu3Hak mapannenbHOCTH MPSIMBIX Yepe3
45 PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOM 1 https://m.edsoo.ru/5SO0H6FMBS
MPSMOM 10 BTOPOH MPSMOK
46 CyMMa yrJIoB TpeyrojbHUKa 1 https://m.edso00.ru/S3LGUTY32



https://m.edsoo.ru/MGKELG3AM
https://m.edsoo.ru/8OCYEDVQ0
https://m.edsoo.ru/ZZCJV3TUY
https://m.edsoo.ru/4LJVWGMSU
https://m.edsoo.ru/KIFI1JI0A
https://m.edsoo.ru/VHBHZQ90O
https://m.edsoo.ru/2HLKI1J6L
https://m.edsoo.ru/UDZCNQXRV
https://m.edsoo.ru/F9UDW75LA
https://m.edsoo.ru/MSOJ5Z1W4
https://m.edsoo.ru/TT46BAY6X
https://m.edsoo.ru/11C9C3FTN
https://m.edsoo.ru/5O0H6FMBS
https://m.edsoo.ru/S3LGUTY32

47

CymMa yriioB TpeyrojibHUKa

https://m.edsoo.ru/7M6DQD7M4

48 BHuemaue yriel TpeyrojibHUKA https://m.edsoo.ru/MNJOCGHIL
49 BHemHue yriel TpeyrojibHUKA https://m.edsoo.ru/DGCCIQFIY
50 Konposbras pabora no reve "Hapaﬂ'.']IeHBHBIe 1 https://m.edsoo.ru/HGFSRMBXO
npsMble, CyMMa YIJIOB TPEYroJbHUKA
51 OKpYXHOCTb, XOPJIbI 1 TUAMETP, KX CBOMCTBA 1 https://m.edsoo.ru/AQH5UB50U
52 KacartenbHas k OKpy>KHOCTU 1 https://m.edso0.ru/1161GKK6L
53 OKpy’KHOCTb, BIIUCAHHAS B YTOJI 1 https://m.edsoo.ru/4AFQG2Z4GY
54 OKpyXHOCTb, BIHCAaHHAs B yrOJ 1 https://m.edsoo.ru/8FIWSCRHY
55 [Tonsitue o 'MT, npuMeHeHHe B 3a1a4ax 1 https://m.eds00.ru/0YDXH3QT6
56 ITonstue o I'MT, npumenenue B 3agayax 1 https://m.edsoo.ru/XG4WU501J
57 bHCCEKTpHCA H CCPEANHHELT [IEPIEHAMKY ISP 1 https://m.edsoo.ru/A2LBET3LC
KaK FeOMETPHUECKUE MECTa TOUeK
58 OKpyXHOCTh, OITUCAHHAS OKOJIO TPEYTOJIbHUKA 1 https://m.edsoo.ru/9Y404U31E
59 OKpy’KHOCTb, ONIMCAHHAsl OKOJIO TPEYTOJIbHUKA 1 https://m.edso0.ru/YZ706NC2Z
60 OKpy’>KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK 1 https://m.edsoo.ru/45SV5HTZC
61 OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK 1 https://m.edsoo.ru/0WUWA4K8WS
62 [Tpocreimue 3aaun Ha IOCTPOECHUE 1 https://m.edsoo.ru/WIZ0A7F77
63 [Ipocreiimue 3a1aun Ha TOCTPOEHNE 1 https://m.edsoo.ru/HIY744ST2
64 Kontposeras padora no eme "OkpyxnocTs 1 https://m.edsoo.ru/OPUFPXM6G
Kpyr. [ 'eomeTpuueckue nocTpoeHus "
65 HOBTOprI/Ie 1 0000111eH1e 3HAaHUH OCHOBHBIX 1 https://m.eds0o.ru/075BG25NP
MOHATHUI U METO/I0B Kypca 7 Kiiacca
66 HToroBast KOHTpOJbHAs padoTa 1 https://m.edso0.ru/DQXGRPV72
67 [ToBTOpenue n 00001IeHNE 3HAHNI OCHOBHBIX 1 httos://m.eds0o.ru/5PI6SGBRE

MOHATHI U METOJ0B Kypca 7 Kiacca



https://m.edsoo.ru/7M6DQD7M4
https://m.edsoo.ru/MNJ0CGH9L
https://m.edsoo.ru/DGCCJQFIY
https://m.edsoo.ru/HGF5RMBXO
https://m.edsoo.ru/AQH5UB50U
https://m.edsoo.ru/1161GKK6L
https://m.edsoo.ru/4FQG2Z4GY
https://m.edsoo.ru/8F1WSCRHY
https://m.edsoo.ru/0YDXH3QT6
https://m.edsoo.ru/XG4WU50IJ
https://m.edsoo.ru/A2LBET3LC
https://m.edsoo.ru/9Y4O4U31E
https://m.edsoo.ru/YZ7O6NC2Z
https://m.edsoo.ru/45SV5HTZC
https://m.edsoo.ru/0WUW4K8WS
https://m.edsoo.ru/WIZ0A7F77
https://m.edsoo.ru/HIY744ST2
https://m.edsoo.ru/OPUFPXM6G
https://m.edsoo.ru/075BG25NP
https://m.edsoo.ru/DQXGRPV72
https://m.edsoo.ru/5PJ6SGBRB

68

[ToBTOpeHUE 1 0600IICHNE 3HAHUI OCHOBHBIX
MOHATHN U METOJOB Kypca 7 Kilacca

https://m.edsoo.ru/EHZ8LPE7B

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



https://m.edsoo.ru/EHZ8LPE7B

8 KVIACC

KoauuecTBO 9acoB

Ne Kourp Ipak | [ara
DJIeKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoka Bcer | 0JIbHBI THYec | H3y4eH
o0pa3oBaTte/ibHbIE pecypchl
n 0 e KHe ust
padort padort
bl bl
1 MHOroyroiasHuKy. BeITyKiblid MHOTOYTOJIbHUK. 1 https://m.eds00.ru/60UI9XROP
YeTbIpexyroiabHUK
2 [Tapannenorpamm, €ero MpuU3HaKku U CBOMCTBA 1 https://m.edsoo.ru/XFHDJOUA1
3 [TapamienorpaMM, ero Npu3HAaKu U CBOKWCTBA 1 https://m.edsoo.ru/ETRIP7PJH
4 [Tapannenorpamm, ero npu3Haku U CBOMCTBA 1 https://m.edso00.ru/88671ca0
5 Tpaneuus 1 https://m.edsoo.ru/ XGNLG6PX3
6 PaBHOOOKas ¥ IPsAAMOYTOJIbHAS TpaIeLUN 1 https://m.edsoo.ru/SX9DDBQCM
7 Meto/1 yJIBOCHHUS MEIHAHBI 1 https://m.edsoo.ru/T82GVAQ4U
4
8 acTHbIE CITy4au napannenorpaMMo% (TIpSIMOYTOJTEHUIK, 1 httos://m.eds00.ru/3VOAFOMOZ
pomO, KBagpar), UX MPU3HAKH U CBOMCTBA
4
9 acTHbIE CITy4au napannenorpaMMo% (IpSIMOYTOJTLHUK, 1 httos://m.eds00.ru/W3KUZ89O1
poMO, KBaJpaT), UX MPU3HAKH U CBOMCTBA
10 YactHsle criydan napannenorpaMMo% (IpAMOYTOJIbHUK, 1 https://m.eds0o.ru/AG85LBYSB
pomO, KBagpar), UX NIpPU3HAKH U CBOMCTBA
11 enTpanpHas cuMMeTpus 1 https://m.edsoo.ru/XTE9B6TQ3
K
12 OHTPOJILHAsH paGoTa mo Teme 1 1 https://m.eds00.ru/KQICPIRMA
"YerbIpéXyroabHuKku'
13 CaoticTBa momaaei reometpudeckux ¢puryp. I[lnomans 1 https://m.eds0o.r/EHMESPRXZ
KBaJpara U NpsIMOYrOJIbHUKA
14 DopMyIIbl TS TUTONIAIN TTapaijiesiorpaMmma 1 https://m.edsoo.ru/7LCMID6RJ



https://m.edsoo.ru/6OU99XROP
https://m.edsoo.ru/XFHDJOUA1
https://m.edsoo.ru/ETRJP7PJH
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/XGNLG6PX3
https://m.edsoo.ru/SX9DDBQCM
https://m.edsoo.ru/T82GVAQ4U
https://m.edsoo.ru/3V04F0MOZ
https://m.edsoo.ru/W3KUZ89O1
https://m.edsoo.ru/A685LBYSB
https://m.edsoo.ru/XTE9B6TQ3
https://m.edsoo.ru/KQJCP1RMA
https://m.edsoo.ru/EHME5PRXZ
https://m.edsoo.ru/7LCMID6RJ

15 DopMyIIbl TS TUTONIAIN MTapaijiesiorpaMmma 1 https://m.edso0.ru/JOOM8BKQJF
16 DopMyIbl TS TUTONIAIA TPEYTOJIbHUKA 1 https://m.edso0.ru/898HYV851
17 DopMyIbl TS TUTONIAIA TPEYTOJIbHUKA 1 https://m.edso0.ru/879ITDCNE
18 DopMyIIbl TS TUIOMIAAA TPATICITIH 1 https://m.edsoo.ru/AV97XBVUW
19 Brrumnciienue miomasei CiIoKHbIX GUryp 1 https://m.eds00.ru/SI68OAVSI
20 [Mnomaau ¢uryp Ha Kirer4aroit Oymare 1 https://m.edsoo.ru/G4JM76PBP
21 3a7a4M ¢ MPAKTUYECKUM COCP)KaHUEM 1 https://m.edsoo.ru/CFH6PRHO5
22 3aa4uM ¢ IPaKTUYECKUM COJEpKAHUEM 1 https://m.edsoo.ru/N24T6XFFQ
23 Pemenue 3a1a4 ¢ moMoIIpI0 METOa BCIIOMOTaTeIbHOM 1 httos://m.edsoo.r/ABWEVCBCR
TUIOIIAN
24 KonTposbnas padora no reme "Iliomaas" 1 https://m.edsoo.ru/RKHOIBMJIM
25 Teopema [Tudaropa u eé¢ nprumeHeHue 1 https://m.edsoo.ru/MYONLHINK
26 Teopema [Mudaropa u eé¢ nprumeHeHue 1 https://m.edsoo.ru/YVPOOMYNZ
27 Teopema [Iudaropa u e€ nprumeHeHue 1 https://m.edsoo0.ru/2LKVD1853
28 Teopema [Iudaropa u e€ npumenenue 1 https://m.edsoo.ru/YW8Q15GKD
29 Teopema IIudaropa u e€ npumenenue 1 https://m.edso0.ru/813M9DZJ1
OnpeneneHye TPUrOHOMETPUYECKUX (DYHKIIMI OCTPOTO
gp | YA TIPAMOYTOIBHOTO TREYTOIRHIIA, 1 htps://m.eds00.ru/6A9UEXMO4
TPUTOHOMETPHUYECKHE COOTHOIICHUS B TPSIMOYTOIBHOM
TPEYrOJIbHUKE
31 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO https://m.edsoo.ru/2QDXH1YZ5
32 OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO https://m.edso00.ru/N6342X4EH
33 OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO https://m.edsoo.ru/Z90FW4KDD
34 KonTpoJubnas padora no T'P;Me "Teopema IIndaropa 1 https://m.edsoo.ru/UTL IP99RE
H HA4YaJ1a TPUTOHOMETPUH
35 [IponoprinoHanbHBIC OTPE3KH 1 https://m.edsoo.ru/B8JKYR3P7



https://m.edsoo.ru/J00M8KQJF
https://m.edsoo.ru/898HYV851
https://m.edsoo.ru/879ITDCNE
https://m.edsoo.ru/AV97XBVUW
https://m.edsoo.ru/SI68OAV8I
https://m.edsoo.ru/G4JM76PBP
https://m.edsoo.ru/CFH6PRHO5
https://m.edsoo.ru/N24T6XFF0
https://m.edsoo.ru/A8WEVCBCR
https://m.edsoo.ru/RKHOIBMJM
https://m.edsoo.ru/MY0NLH9NK
https://m.edsoo.ru/YVPOOMYNZ
https://m.edsoo.ru/2LKVD1853
https://m.edsoo.ru/YW8Q15GKD
https://m.edsoo.ru/813M9DZJ1
https://m.edsoo.ru/6A9U6XM04
https://m.edsoo.ru/2QDXH1YZ5
https://m.edsoo.ru/N6342X4EH
https://m.edsoo.ru/Z90FW4KDD
https://m.edsoo.ru/UTLIP99RE
https://m.edsoo.ru/B8JKYR3P7

36 [TponoprinoHanbHBIC OTPE3KU 1 https://m.eds00.ru/8C2KXD2IG

37 Teopema Paseca u TeopeMa O IPOIIOPIIHOHATBHEIX OTPE3KaxX 1 https://m.eds00.ru/8867337a

38 LleHTp Macc B TpEyroJIbHUKE 1 https://m.edsoo.ru/3AG2K031F

39 [TonoGHBIE TPEYTrOJILHUKHI 1 https://m.edsoo.ru/T2WKBADOH

40 Tpu npu3zHaKa mog00Ms TPEYroJIbHUKOB 1 https://m.edsoo.ru/EVX4D7DND

41 Tpu npuzHaka nogoous TPEyroJIbHUKOB 1 https://m.edso0.ru/SH1VEF8DT

42 Tpu npusHaka nogo0usi TPEYroJIbHUKOB 1 https://m.edsoo.ru/F6ILCOMTB

43 Tpu npu3HaKa Mo 00U TPEYTOJIBHUKOB 1 https://m.edsoo.ru/PZZM4X09B

44 [Tnomaau mooOHBIX GUryp 1 https://m.edsoo.ru/KVCET1HHC

45 [Tnomaam nooOHBIX GUryp 1 https://m.edso0.ru/C9JX09W61

46 Cpenusist TMHUS TPEYTOJIbHUKA 1 https://m.edsoo.ru/T6VV7A20Y

47 CpenHsist TMHUS TpEYyroiabHUKa 1 https://m.edsoo.ru/HYP7VALMK

48 Tpanenus, e€ cpeaHsst IMHUA 1 https://m.edso0.ru/3GWNZHZ30

49 Tpanenus, e€ cpeaHsist IMHUA 1 https://m.edsoo.ru/BNZI3SK2N

50 [TpumeHenwe o100 PU PEIICHUH MPAKTUISCKUX 1 httos://m.eds00.r/ORZMEVWGA
3am1a4

51 Konrposbnas HaﬁoTa no reme "Ioxo0unre 1 1 https://m.edsoo.ru/VVY8PN8XF8
TPEYroJbHUKH

59 B3anmMHoe pacnonoxkeHue AByX OKpYKHOCTEH, o01ue 1 https://m.edsoo.ru/HNRO74104
KacaTeJIbHbIe

53 Kacanue okpyxxHocreit 1 https://m.edsoo.ru/3CXC3IA4I

54 BIHCAHHEIC H UCHTPTLHBIC YIIIBL, YTOM MCK LY 1 https:/m.edso0.ru/EI5F179UD
KacaTeJbHON U X001

55 BHmaHHHeUH HEHTp anBHHe YHIRL JTOA MEARAY 1 https://m.edsoo.ru/43MAHHEUG
KacaTeJIbHON U X001

56 BnmaHHHeUH HEHTp anBHHe YHIRL IO MERAY 1 https://m.edso0.ru/3ZZGBOBNG
KacaTeJIbHON U X001



https://m.edsoo.ru/8C2KXD2IG
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/3AG2K031F
https://m.edsoo.ru/T2WKBAD0H
https://m.edsoo.ru/EVX4D7DND
https://m.edsoo.ru/5H1VEF8DT
https://m.edsoo.ru/F6ILCOMTB
https://m.edsoo.ru/PZZM4XO9B
https://m.edsoo.ru/KVCET1HHC
https://m.edsoo.ru/C9JXO9W61
https://m.edsoo.ru/T6VV7A20Y
https://m.edsoo.ru/HYP7V4LMK
https://m.edsoo.ru/3GWNZHZ30
https://m.edsoo.ru/BNZI3SK2N
https://m.edsoo.ru/QRZM5VWGA
https://m.edsoo.ru/VY8PN8XF8
https://m.edsoo.ru/HNR974IO4
https://m.edsoo.ru/3CXC3IA4I
https://m.edsoo.ru/EI5FI79UD
https://m.edsoo.ru/43MAHH6UG
https://m.edsoo.ru/3ZZGB0BNG

57 VYTl MEXAY XOpIaMH B CEKYILIUMHU https://m.edsoo.ru/L94GFIER7

58 VYT MEXAY XOpIaMH B CEKYIIIUMHU https://m.edsoo.ru/CEBZS8M13

59 Brmcannbie u onvncaHHHe YEeTHIPEXYTOIbHUKH, HX 1 httos://m.edsoo.ru/EF6AMTKVW
MPU3HAKU U CBOWCTBA

60 Brucannbie u Ol'il/IcaHHBIe YEeTBIPEXYTOILHUKH, UX 1 https://m.edsoo.ru/X56Y 75X13
IIPU3HAKU U CBOWCTBA
B N

61 MUCaHHbBIC U onvncaHHHe YEeTHIPEXYTOIbHUKH, X 1 httos://m.edsoo.ru/AIKJ0GXSD
MPU3HAKU U CBOWCTBA
[IprMeHeHne CBOMCTB BIMCAHHBIX U OMHCAHHBIX

62 YEeTHIPEXYTOJIbHUKOB IPU PEIIEHUN T€OMETPUUYECKUX 1 https://m.edsoo.ru/FDUOS6UKR
3a1a4
[IpumeHeHne CBOMCTB BIMCAHHBIX U OMHCAHHBIX

63 YETBIPEXYTOJIBHUKOB IPH PELIEHUN T€OMETPUUECKUX 1 https://m.edso0.ru/16MMU1G86
3a1a4
KonTpoJsbHnasi padora no teme " Yribl B

64 OKPY/KHOCTH. BricaHHbIe U ONMCAHHBbIE 1 https://m.edsoo.ru/COVEDRQZJ
YeThIPEXyroJbHUKH'"

65 [ToBTOpEHHE OCHOBHBIX HOH}IT\{/II\/’I Y METOJIOB KYpCOB 7 H 1 httos://m.eds00.ru/CHO8297L ]
8 KaccoB, 000011IEHNE 3HAHUHI

66 [ToBTOpEHNE OCHOBHBIX HOHHT\{/II\/'I U METOJIOB KypCOB 7 H 1 httos://m.eds0o.ru/1IERGIKPUS
8 KaccoB, 0000IIIEHNE 3HAHUI
II i 7

67 OBTOPEHHE OCHOBHBIX HOHHTfII/I Y METOJIOB KYpCOB 7 H 1 httos://m.eds00.ru/J7Z8ZKAIE
8 KJ1accoB, 0000IICHIE 3HAHMMI
II i 7

68 OBTOPEHHE OCHOBHBIX HOH;ITfH/I Y METOJIOB KYpCOB 7 H 1 httos://m.edsoo.ru/BHTMISTYA
8 KaccoB, 0000IIIEHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/L94GFIER7
https://m.edsoo.ru/CEBZS8M13
https://m.edsoo.ru/EF64M7KVW
https://m.edsoo.ru/X56Y75XJ3
https://m.edsoo.ru/4IKJ0GXSD
https://m.edsoo.ru/FDUOS6UKR
https://m.edsoo.ru/16MMU1G86
https://m.edsoo.ru/C9VEDRQZJ
https://m.edsoo.ru/CH0829ZLJ
https://m.edsoo.ru/1ERGJKPU6
https://m.edsoo.ru/J7Z8ZK4IE
https://m.edsoo.ru/BHTMJS7YA

9 KVIACC

KoaudecTBO 9acoB

Ne Jara DJIeKTpOHHbIe U (pPOBbIE
n/n Tewa ypoxa Bcero Konrpoaiibie | Ipaxririeckue U3ydyeHHusi | o0pa3oBaTe/bHbIE pecypchl
padoTbI padoTsbI
Ornpenenenue
1 TPUTOHOMETPUUECKUX (DYHKIUI 1 https://m.edsoo.ru/CD1X6AAL2
yriaoB ot 0° 1o 180°
2 DopMyIbl TPUBEICHHUS 1 https://m.edsoo.ru/OBNBY3J2Q
3 Teopema KOCUHYCOB 1 https://m.edsoo.ru/RHIDMBXJ5
4 Teopema KOCUHYCOB 1 https://m.edsoo.ru/K9M41J37R
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/JUPIR2I1SZ
6 Teopema cuHyCcOB 1 https://m.edsoo.ru/ANHEPTII7
7 Teopema cuHyCcOB 1 https://m.edsoo.ru/4ALWCLZGKB
8 TeopeMa cuHyCOB 1 https://m.edsoo.ru/6NO2CEWIN
9 Haxoxczertite ATt CTOPOH 1 1 https://m.eds00.ru/31ILX8JCNG
BEJIMYMH YTJIOB TPEYTOJIbHUKOB
10 Pemenue TpeyroibHUKOB 1 https://m.edsoo.ru/KJ8891JVV
11 Pemenne TpeyroiasHUKOB 1 https://m.edsoo.ru/ASEP9BMX8
12 Pemenue TpeyroibHUKOB 1 https://m.edsoo0.ru/992MSU6ZU
13 Pemenne TpeyroiapHIKOB 1 https://m.edsoo.ru/DH52RQGDI
14 Hpaxririecioe npumererie 1 https://m.eds00.ru/6N7QYFLH7
TEOpPEM CHHYCOB U KOCHHYCOB
15 Hpakerirecioe npmererie 1 https://m.eds00.ru/JXOUN27RH
TEOPEM CHHYCOB U KOCHHYCOB
16 Kortpokras pabora o reme 1 1 https://m.eds00.ru/ TKELFSOQC

"Pemenne TpeyroiabHUKOB"



https://m.edsoo.ru/CD1X6AAL2
https://m.edsoo.ru/0BNBY3J2Q
https://m.edsoo.ru/RHIDMBXJ5
https://m.edsoo.ru/K9M41J37R
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/ANH6PT9I7
https://m.edsoo.ru/4LWCLZGKB
https://m.edsoo.ru/6NO2CEW1N
https://m.edsoo.ru/3ILX8JCNG
https://m.edsoo.ru/KJ889IJVV
https://m.edsoo.ru/A8EP9BMX8
https://m.edsoo.ru/992MSU6ZU
https://m.edsoo.ru/DH52RQGDI
https://m.edsoo.ru/6N7QYFLH7
https://m.edsoo.ru/JXOUN27RH
https://m.edsoo.ru/TK6LFSOQC

17

[Tonsrtue o npeodbpazoBaHun
mooous

https://m.edsoo.ru/\WPA4QQNZN

18

COOTBETCTBEHHDIE JIIEMEHTEI
noJ00HBIX (pUryp

https://m.edsoo.ru/6WZ4YFOAQ

19

COOTBETCTBEHHBIE JIEMEHTHI
noJ00HBIX (pUryp

https://m.edsoo.ru/LFK1UZATS

20

Teopema o mpousBeaeHUN
OTPE3KOB XOp/[, TEOPEMA O
MIPOU3BEJICHUN OTPE3KOB
CEKYIIUX, TEOpEMa O KBaJpaTe
KacaTeJIbHOM

https://m.edsoo.ru/KLRAL11S8

21

Teopema 0 mpousBeaeHUN
OTPE3KOB XOp/[, TEOPEMA O
MIPOU3BEJICHUN OTPE3KOB
CEKYIINX, TEOpEMA O KBaJpaTe
KacaTeJIbHON

https://m.edsoo.ru/LYNT6HMDS8

22

Teopema 0 mpousBeAeHUN
OTPE3KOB XOpJI, TEOPEMA O
IIPOU3BEIECHUH OTPE3KOB
CEKYIINX, TEOpEMa O KBajJpare
KacaTeJIbHOM

https://m.edsoo.ru/UJOEI9T2A

23

HpI/IMeHCHI/IC TCOPEM B PpCHICHUHN
TCOMETPHUICCKUX 3aaayd

https://m.edsoo.ru/TOB48A8CV

24

HpI/IMeHeHI/IC TCOPEM B PpCHICHUHN
TCOMCTPHUICCKUX 3ada4d

https://m.edsoo0.ru/RTSQ4CQSP

25

[Ipumenenne TeopeM B pelIeHUN
reOMETPUUECKUX 3aa4

https://m.edsoo.ru/VULVGR288

26

KonTtponsHas pabora no reme

https://m.edsoo.ru/0949LL15C



https://m.edsoo.ru/WPA4QQNZN
https://m.edsoo.ru/6WZ4YF0AQ
https://m.edsoo.ru/LFK1UZATS
https://m.edsoo.ru/KLRAL11S8
https://m.edsoo.ru/LYNT6HMD8
https://m.edsoo.ru/UJ0EI9T2A
https://m.edsoo.ru/TOB48A8CV
https://m.edsoo.ru/RTSQ4CQSP
https://m.edsoo.ru/VULVGR288
https://m.edsoo.ru/0949LL15C

"IIpeobpazoBanue moo00wus.
Metpuueckre COOTHOLLIEHUS B
OKpy>kHOCTH"

27

Omnpenenenue BEKTOPOB.
DuU3NYECKUN U TEOMETPUIECKUM
CMBICJI BEKTOPOB

https://m.edsoo.ru/J3CES39AE

28

Clo)XeHUe U BEIYUTAHUE
BEKTOPOB, YMHO)KCHHUE BEKTOpA
HA YUCIIO

https://m.edsoo.ru/KGY8I1BY7

29

Clo)XeHUe U BEIYUTAHUE
BEKTOPOB, YMHOXKEHHUE BEKTOPA
HA YUCIIO

https://m.edsoo.ru/LDRAMZ9Y7

30

Clo)XeHHe U BEIYUTAHUE
BEKTOPOB, YMHOXKEHHUE BEKTOPA
Ha 4UCIIO

https://m.edso00.ru/DOG68804Y

31

Pa3znosxenne BekTopa o 1ByMm
HEKOJJIMHEAPHBIM BEKTOpaM

https://m.edsoo.ru/J2TDGKREQ

32

KOOp,[[I/IHaTLI BCKTOpa

https://m.edsoo.ru/IJYKUMLBW

33

CkansspHO€E TPOU3BENECHUE
BEKTOPOB, €I0 IPUMCHCHUEC 1A
HaXOXICHUA IJIMH U YTIJIOB

https://m.edsoo.ru/OUDML31UP

34

CxansgpHO€ MpOon3BeICHHE
BEKTOPOB, €r0 MPUMEHEHUE ISl
HAaXO0JICHUS JITUH U YTJIOB

https://m.edsoo.ru/AADOETIFV

35

Pemenne 3a1a4 ¢ TOMOIIBIO
BEKTOPOB

https://m.edsoo.ru/2JR4517Al

36

Penrenue 3ama4 ¢ HOMOIIBIO
BEKTOPOB

https://m.edsoo.ru/AMZ5CARLT



https://m.edsoo.ru/J3CES39AE
https://m.edsoo.ru/KGY8I1BY7
https://m.edsoo.ru/LDRAMZ9Y7
https://m.edsoo.ru/DOG688O4Y
https://m.edsoo.ru/J2TDGKRE0
https://m.edsoo.ru/IJYKUMLBW
https://m.edsoo.ru/0UDML31UP
https://m.edsoo.ru/AADOETIFV
https://m.edsoo.ru/2JR4517AI
https://m.edsoo.ru/AMZ5CARLT

HpI/IMeHeHI/Ie BCKTOPOB IJIA

37 https://m.edsoo.ru/XJGOFOJII
peeHus 3a1a4 GU3NKA

38 Kontponbuas pabora no reme https://m.edsoo.ru/XRYOSPMOOQ
"Bektops!"

39 JleiapTOBbI KOOp UHHATEI TO'CK https://m.edsoo.ru/MHQLIZYYO
Ha MJIOCKOCTH

40 YpaBHEHHE IPSIMOI https://m.edsoo.ru/9IUZRULTD

41 YpaBHeHuE npsMon https://m.edso0.ru/8I0UXVNZK

42 VYpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/94M1DDAX9

43 Koopumarer rotex nePecequHa https://m.edsoo.ru/DRGH38D3G
OKPYXKHOCTH U TIPSIMOI
MeTto1 KOOpIMHAT IPH PELICHUH

44 r€OMETPUYECKUX 3a/1a4, https://m.edso0.ru/IAMXQ157N
MPAKTHYECKHX 337124
MeTto1 KOOpIMHAT IPH PEIICHUH

45 r€OMETPUUYECKHX 3a/1ad, https://m.edsoo.ru/XFTU8602I
MPAKTHYECKHX 33724
MeTto1 KOOpIMHAT IPH PEIICHUH

46 TeOMETPHUYECKUX 3a71ad, https://m.eds00.ru/SS4ULS6P3
MPAKTHYECKUX 3a7a4
KonTponbhas pabota 1o teme

47 "JlekapTOBbI KOOPINHATHI HA https://m.edsoo.ru/WRGPEQB3J
MI0CKOCTH"

48 HpaBHITHHEIE MHOTOYTOTbHHIKH, https://m.eds00.r/DOLCSOMPG
BBIYHCIICHHE UX DJICMEHTOB

49 Yucno m. J[nHa OKpy>KHOCTH https://m.eds00.ru/2T61GISCK

50 Yucno n. /[nuHa OKpyKHOCTH https://m.edsoo.ru/9D2XNUVZB

51 JlnuHa TyTH OKPYKHOCTH https://m.eds00.ru/SOYASAM3K



https://m.edsoo.ru/XJGOFOJ9I
https://m.edsoo.ru/XRY0SPMO0
https://m.edsoo.ru/MHQLIZYYO
https://m.edsoo.ru/9IUZRULTD
https://m.edsoo.ru/8I0UXVNZK
https://m.edsoo.ru/94M1DDAX9
https://m.edsoo.ru/DRGH38D3G
https://m.edsoo.ru/1AMXQ157N
https://m.edsoo.ru/XFTU86O2I
https://m.edsoo.ru/SS4ULS6P3
https://m.edsoo.ru/WRGPEQB3J
https://m.edsoo.ru/D0LCSQMPG
https://m.edsoo.ru/2T61GISCK
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K

52

Panuannas mepa yria

https://m.edsoo.ru/693M9FRD2

ILnomane kpyra, cexropa,

53 https://m.edsoo.ru/5SERUOYO0F5
CerMeHTa
11

54 JIOMIALE KpyTa, CeKTopa, https://m.eds00.ru/8TYSLUQXO0
CcerMeHTa

55 Tlnomans kpyra, cexropa, https://m.edsoo.ru/Y MASE5SDLX
CerMeHTa

56 [ToHsATHE O NBMKEHUH ILUIOCKOCTH https://m.edso0.ru/4ZNZMHHVZ
I o

57 APAILTCILHBIH HIEPEHOC, https://m.edsoo.ru/M\WWY 1N8IZE
HIOBOPOT
I o

58 ApAILTCILHBIH HIEPEHOC, https://m.edso00.ru/F1QJ80OWZA
IIOBOPOT
I o

59 APAJIICILHBI TEPEHOC, https://m.eds00.r/D51X77IR1
IOBOPOT

60 Hapannensreri nepexoc, https://m.eds00.ru/GMG7L5683
IOBOPOT
0 o

61 PUMCHEHHE ABIDKCHIN [1pH https://m.edsoo.ru/WRRE97U1Q
peleHu  3a1a4
KonTponsHnas pabora no remam
"TT .

62 PABHIILHEIE MHOTOYTOILHIKH https://m.edsoo.ru/RNUG3U5AL
OKpY>KHOCTb. J[BHIKEHHSI
mwIockocTu"
[ToBTOpenme, 0600IIEHNE,

63 CHCTEMATHATIA SHAHIH. https://m.eds00.ru/MDGLRIQ00
H3MepeHre reoMeTpuIecKux
BeNIMYKH. TPEyroabHUKH
1T

64 OBTOpCHHE, 0000MEHHE, https://m.edsoo.ru/EFTNXPQ2E

CUCTEMaTH3alysI 3HaHUH.



https://m.edsoo.ru/693M9FRD2
https://m.edsoo.ru/5ERUOY0F5
https://m.edsoo.ru/8TYSLUQX0
https://m.edsoo.ru/YMASE5DLX
https://m.edsoo.ru/4ZNZMHHVZ
https://m.edsoo.ru/WWY1N8IZE
https://m.edsoo.ru/F1QJ8OWZA
https://m.edsoo.ru/D51X77IR1
https://m.edsoo.ru/GMG7L5683
https://m.edsoo.ru/WRRE97U1Q
https://m.edsoo.ru/RNUG3U5AL
https://m.edsoo.ru/MDGLRIQ00
https://m.edsoo.ru/EFTNXPQ2E

[TapannenpHble 1
HMEPIEHINKYIAPHBIE IIPIMEBIE

[ToBTOpenue, 0600ImIeHNE,
CHUCTEMAaTU3aI1sl 3HAHHH.

65 OKpy’>KHOCTb U KpYT. 1 https://m.edsoo.ru/BVACRATOO
["'eomeTpryecKre TOCTPOCHHS.
VYTl B OKPYKHOCTH
[ToBTOpEHME, 0000IICHHE,

66 CHCTCMATHIALII SHAHMII. 1 https://m.eds00.ru/MOGX4YGQON
Brucannblie ¥ OIMCaHHBIC
OKPYKHOCTH MHOTOYTOJIbHHKOB

67 HroroBast KOHTpoOJIbHAs paboTa 1 https://m.edsoo.ru/EUIL2Q7GV

68 Hosropenne, O606meHIfe’ 1 https://m.edso00.ru/0GT713W64
CHUCTEMaTH3aIus 3HAaHUI

OBHIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



https://m.edsoo.ru/BV4CRATOO
https://m.edsoo.ru/M0GX4YGQN
https://m.edsoo.ru/EU9L2Q7GV
https://m.edsoo.ru/0GT7I3W64

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

7 KJIIACC

Kon
NMpoBEPsIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

6

I'eomerpust

6.1

Pacnio3naBaTh M3y4eHHbIE TeoMeTpudeckue (GUrypbl, ONPEAesTh UX
B3aMMHOE pACIOJIOKEHUEe, H300pakaTb TeoMeTpuueckue QUrypsl,
BBITIOJIHSITh YEPTEKU MO YCIOBHIO 3amaud. M3mepsarhp JuHEHHBIE U
YIJIOBBIE BEIHUMHBI. PemiaTe 3a1a4n Ha BBIUKCIICHUE JITMH OTPE3KOB U

BCJIMYHH YTJIOB

6.2

Jenate rpy0OyIo OLIEHKY JTMHEWHBIX U YIJIOBBIX BEJIMYUH MIPEIMETOB B
peaIbHOM  KU3HMU, pa3MEpPoOB NPHUPOJIHBIX OO0BEKTOB. Pazmnuarh

pPasMEpPhI O3TUX 00BEKTOB MO MOPAAKY BEJIMUHNHBI

6.3

CTpouTh 4epTEKU K TEOMETPUUYECKUM 3a7jauam

6.4

ITonb30BaTbCs NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PELICHUN

3a1a4

6.5

HpOBO}II/ITI) JIOTNYCCKHUEC PaCCyKICHUA C HCITIOJIB30BAHUECM

FEOMETPUUECKUX TEOPEM

6.6

ITosb30BaTbcA MIPU3HAKAMHU paBeHCTBa MIPSIMOYT OJIBHBIX
TPEYrOJIbHUKOB, CBOWCTBOM MEIWaHbl, IPOBEIEHHONW K TUIIOTEHY3E

MIPSAMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIEHUU T€OMETPUYECKUX 3a/1a4

6.7

Onpenenars MapajyiedIbHOCTh MPAMBIX C IMOMOIIBI YIJIOB, KOTOpPbHIE
obOpa3yer ¢ HUMH cekymias. OnpeaensTs NapauieIbHOCTh MPSIMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSIHUMA OT TOYEK OJHOM MPSAMOM JO TOYEK

JIpYyrou npsmMon

6.8

Pemate 3amaun Ha KjeT4aTol Oymare

6.9

[IpoBOAMTHL BBIYMCICHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHBIE
3HAYEHUs] YIJIOB B TEOMETPUYECKHX 3aJayaX C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYIOJIbHUKOB W MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB,
00pa3oBaHHBIX MPH MEPECEUEHUH [BYX MapauieJbHBIX MPSIMbBIX

cekyuen. Pemars npakTudeckue 3aja4 Ha HaXOK/ICHUE YIJIOB




6.10

Bnagerb nmoHsTHEM ~ TE€OMETPHUYECKOTO  MECTa TOYeK. YMETh
OnpeAensiaTh OUCCEKTPHUCY yria U CepelMHHBbIN NEepIeHIUKYIAp K

OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK

6.11

dopMyIHpoBaTh OMpPENEICHUs] OKPYXKHOCTU M Kpyra, XOpabl U
IUaMeTpa OKPYKHOCTH, IIOJIb30BaTbCd UX CBOMCTBaMHU. YMeTh

IIPUMCEHATH OTU CBOMCTBa IIpU pCUICHUH 3aJa4

6.12

Biagete NOHATHEM OINMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH,
yMeThb HaxoiuTb e€¢ 1meHtp. llonp3oBarbcs (akTamMu O TOM, YTO
OUCCEKTPUCHI YITIOB TPEYroJbHHUKA NIEPECEKAOTCsl B OAHON TOUKE, U O
TOM, 4TO CEPEIHMHHBIC INEPIECHIUKYISAPBl K CTOPOHAM TPEYTrOJIbHHUKA

MEPECCKarOTCA B OI[HOI71 TOYKC

6.13

BJIaIIeTI) MOHATHEM KacaTenbHOH K OKPYKHOCTH, II0JIb30BaThCA
TEOPEMOM O MEpPHEHAMKYJIIPHOCTH  KacaTeIbHOM W paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUsA

6.14

ITomp30BaThCA HpOCTefIHII/IMPI TCOMCTPUYCCKMMU  HCPABCHCTBAMH,

IIOHUMAaTh UX HpaKTI/I'-ICCKI/Iﬁ CMBICJI

6.15

HpOBOILI/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IIOCTPOCHUA C IIOMOIIBIO

LUPKYJISA U TUHEHKN

8 KJIACC

Koxn
NpOBEPsIEMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHusA

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BH/IBI I-IGTLIpéxyl"OJ'IIJHI/IKOB, HUXx 3JIEMCHTHI,

IMOJIL30BAaThCS UX CBOMCTBAMM IIpU pCUHICHUH r’€COMCTPHUICCKUX 3a/ia4d

6.2

HpI/IMeHHTL CBOIMCTBA TOYKHU nepeceucHuss MCIHaH TPCYroJIbHUKa

(ueHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnanerp noHATHEM CpeAHEW JMHUM TPEYrojJbHHKA W Tpameluy,
INPUMEHATh HUX CBOICTBAa IPU PEIIEHUU TI'E€OMETPUYECKHUX 3ajad.
ITonb3oBatbcs Teopemont daneca U TEOPEMON O MPOMOPLHOHAIBHBIX

OTPE3KaxX, MPUMCHATH UX AJId PCIICHUA IPAKTUYCCKUX 3a1aY

6.4

[IpuMeHsTH NpU3HAKKM MOAOOUS  TPEYrOJbHHUKOB B  PELICHUU

TCOMCTPHUUYCCKUX 3a1av




6.5

[Tonws3oBatbest Teopemoit [Tudaropa ans perieHuss TeOMETPUYECKUX U
IpakTH4Yeckux 3axad. CTpouTh MaTeMAaTUYECKyH0 MOJEIb B
IIPAKTUYECKUX 3aa4ax, CAMOCTOATEIBHO JeIaTh YE€PTEK U HAXOAUTH

COOTBCTCTBYIOIIHMEC JJIMHBI

6.6

Biagets mOHATHAMU CHHYCA, KOCMHYCAa M TaHI€HCa OCTPOrO yIja
IIPSAMOYT'OJIBHOTO TPEYroyIbHUKA. 110JIb30BaThCA 3THUMHM INOHATHIMHU

AJId pCHICHU A MMPAKTUYCCKUX 3a1ayd

6.7

Bbruncnsate (pa3iauuHbIME - CcIIOCOOAMH) IUJIOLIAAb TPEYroJdbHUKA U
IUIOIIAAX MHOTOYTONBHBIX (uryp (Monp3ysack, rae HEOOXOAMMO,
KanpKynaTopom). [IpumMeHsTh moNydyeHHbIE YMEHUS B IMPAKTUYECKUX

3ajJadyax

6.8

BitageTs NOHATUSAMHU BIMCAHHOTO U LICHTPAIBHOIO yIjla, UCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiax, yriax MeXay XOpAaMu (CEeKyIIHMH) U
yrie MEXIy KacaTeJIbHOM M XOpAOW IIPHU PEIIEHUH I'€OMETPHUUYECKUX

3aJ1a4

6.9

Bnanete MNOHATHEM OIMCAHHOTO IleTpréXerJ'IbHI/IKa, IMPUMCHATDH

CBOMCTBA OIMCAHHOTO IIE‘,TI:'IpéXYl"O.]'ILHI/IKa. IIpH PCUICHUHU 3aaa4

6.10

HpI/IMeHHTL MOJIYYCHHBIC  3HAHHUA Ha  IPAKTUKEC —  CTPOUTH
MATEMAaTHYCCKUE MOJACIHN OJId 3aJad peam)Hoﬁ KM3HHU U MIPOBOJUTH
COOTBCTCTBYHOIIUEC  BBIUUCIICHUA C IMPUMCHCHUCM l'IOI[O6I/IH n

TPUTOHOMETPHH (TI0NB3YSICh, I'7I€ HEOOXOAUMO, KAJIbKYJIITOPOM)

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHusl

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
IIOMOILBIO PA3JIUYHBIE DJIEMEHTBI IPSAMOYTOJIBHOIO TPEYrOJbHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEyroJbHHKOB»). Haxoauts (c

IIOMOIIBIO KaJ'IBKy.]'ISITOpa) JUIMHBI U YTJIbI AJIA HETAOINYHBIX 3HAYEHUI

6.2

ITonp30BaThCs (I)OpMy.]'IaMI/I MMPUBCACHUSA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKIACCTBOM JIdI HAXOXICHUS COOTHOIICHUM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU




6.3

Hcnonb30BaTh TEOpPEMBbl CHHYCOB M KOCHHYCOB MJIi HaXOXKJEHUS
Pa3IMYHBIX 3JEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTrOJLHUKOBY),

MNPUMCHATH UX IPHU PCHICHUH T'COMETPHUYCCKUX 3a1avd

6.4

Brnanetp moHsATHMSMH TipeoOpa3oBaHUsl IMOJ00MS, COOTBETCTBEHHBIX
9JIEMEHTOB MMONO0HBIX (uryp. [lomp3oBaThcss CBOWCTBAMH TOHOOHS
MIPOU3BOJILHBIX (PUTYP, YMETh BBIYHUCISTH UIMHBI U HAXOIUTh YIJIBI Y
nono6HeIX (uryp. IlpuMeHsaTs CBOMCTBa MOAOOUS B MPAKTHYCCKHX
3aJadyax. YMeThb NpPUBOAUTH NPUMEpPHl TMOAOOHBIX (GUTYp B

OKpYZKaromem MUupe

6.5

[Tonb30BaThcsi TEOpeMaMd O TIPOU3BEICHUH OTPE3KOB  XOpH, O

MIPOU3BEJIEHUU OTPE3KOB CEKYIIUX, O KBAJpaTe KacaTeabHOU

6.6

ITonb3oBaThCs BCKTOpaMH, IIOHUMATb HX FGOMeTpI/I‘IeCKI/Iﬁ u
(1)I/ISI/I‘ICCKI/II‘;I CMBICJI, IIPUMCHAThL UX B PCIICHUHN I'COMCTPUYCCKHUX H
(1)I/ISI/I‘IGCKI/IX 3ajJa4. HpI/IMCHHTL CKaJLIPHOC ITPOU3BCIACHHUEC BCKTOPOB

AJI HAaXOKACHUA OJIMH U YIJIOB

6.7

ITons30oBaThCs MCTOJOM KOOpPpAWHAT Ha IIJIOCKOCTHU, NPUMCHATL €ro B

PEIICHUN TCOMETPHUICCKUX U MMPAKTUYCCKUX 3a1a4

6.8

Braanets ITOHATHUAMU MMPpaBHUIILHOTO MHOTI'OYT'OJIbHHKA, JJIINHBI
OKPY’KHOCTH, IJIMHBI OAYI'M OKPYXHOCTHU U paﬂHaHHOﬁ MEpbI yTiIa,
YMCETH BBIYUCIIATH IUIOIIAAb Kpyra H €ro JacTei. HpI/IMeHHTB

MOJIYYCHHBIC YMCHUA B ITPAKTUUYCCKUX 3aJavdax

6.9

HaxoauTs ocu uiau HEeHTpbl CUMMETPUU (DUTYpP, TPUMEHSATDH IBUKEHUS

IIJIOCKOCTH B HpOCTefILHI/IX ClIyqgasax

6.10

[IpuMmeHsTh TONMy4YeHHBbIE 3HAHUS HA MpakTUKE — CTPOUTH
MaTeMaTUYECKUe MOJENIN Ul 3aJad peaJlbHOM XKU3HU U NPOBOJIUTH
COOTBETCTBYIOIIIME BBIUUCIEHUS C MpPUMEHEHHEM I[oao0us H
TPUTOHOMETPUYECKUX (QYHKUMHA (IONB3YSACh, TI/€ HEO0O0XOAUMO,

KaJIbKYJISITOPOM)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
6 ['eomeTpust
HavanbHable noHATHA TeoMeTpun. Touka, mpsmas, OTpe30K, Jyd. Yroi. Buabl
6.1 yriaoB. BepTukanbHble M CMexHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOTrOYyrojabHuK. [TapamiensHOCTh U IEPIEHIUKYIIPHOCTD IPSIMBIX
6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHH.
' [TpriMepbl CUMMETPUH B OKPY’KAIOLIEM MUPE
63 OcCHOBHBIE TIOCTPOEHHUS C IOMOILIBIO LIUPKYJIS WU JIMHEHKU. TpeyrojabHUK.
' BricoTa, Mennana, 6GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOenpeHHbII U paBHOCTOPOHHUI  TpeyroiabHUKH. HepaBeHcTBO
' TPEYroJibHUKA
65 CBoiicTBa W TpU3HAKU PaBHOOEApPEHHOro TpeyrojabHuka. [Ipu3Haku
' paBEeHCTBa TPEYrOJIbHUKOB
66 CaolicTBa U IpU3HAKU NapauieabHbIX NpAMbIX. CyMMa yIJIOB TpEYrojbHHKA.
' BHeninue yrisl TpeyrojipHUKa
[TpsimoyronbHbIl  TpeyroabHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJbHOTO
67 TpeyrojibHUKa, MpoBeIEHHOM K rumoreHy3e. [lpu3Haku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [IpsSMOYroiabHBIA TPEYroJBbHUK C YIJIOM B
30°
HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa o OoiblieM yriie W OOJBIICH CTOpOHE
TpeyrojibHuKa. [leprneHaAuKyasp v HaKJIOHHAS
6.9 I'eomerpuueckoe Mecto ToueK. buccektpuca yriia M CepelUHHBIN
' NEPIEeHIUKYIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUEK
OkpyXHOCTb W KpyI, XOopJa M JuaMeTp, HUX CBOMCTBa. BzaumHoe
6.10 pacmojyioKeHue OKpyXHocTh © Tnpsmod. KacarenpHas u cekymas K
OKPY’KHOCTHU
611 Oxpy’XHOCTb, BIHMCAHHAs B yroJ. BrucaHHas M ONMCAaHHAs OKPYXHOCTH

TPEYToJIbHUKA




8 KJIACC

Kon IIpoBepsiemMblii 3JIeMeHT CO/Iep:KAHUSA

6 ['eomeTpust

6.1 Yersipéxyronsauku. [TapamienorpamM, ero npu3Haku U CBOMCTBA

6.2 [TpsMoyronbpHUK, poMO, KBaApaT, UX MPU3HAKU U CBOHCTBA

63 Tpaneuus, paBHOOOKas Tpanenus, e€ CBOWCTBa U IpU3HAKU. [IpsiMoyrosibHast
' Tpaneuus

6.4 Meron yaBoenus meauanbl. llentpanbHas cummetpusi. Teopema daneca u
' TeopeMa O IMPONOPLUUOHATIBHBIX OTPE3KaX

6.5 Cpennue TMHAM TPEYyroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyrojapbHuKa

66 [Tomobue TpeyronbHUKOB, KodpduuueHT momodus. [lpusHakm momoOus
' TpeyroapHUKOB. [IpuMeHeHne nogo6us Npyu pelieHH NPAaKTUYECKUX 3a1ad

6.7 @opmynbl I8 IUIOMAAM  TPEYroJIbHHUKA, TapajuieiorpamMmma, pomba u
' Tparnenun

68 CpoiicTBa momazeld reoMeTpudeckux ¢uryp. OTHOIIEHHE IUIOIAAeH
' noI00HBIX (UTYp

69 Beruncnenue mioniaaei TpeyroJbHUKOB MU MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema I[ludaropa. Ilpumenenue teopembr Iludaropa npu pemeHHH
' MPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHI€HC OCTPOTO yrja MpsSMOYrOJbHOTO TpPEyrojJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  [pUrOHOMETpUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.12 BrnucanHbple M LEHTpaJbHBIE YIJbl, YroJl MEXIy KacaTelbHOM M XOpAOH.
' VYTrIbl MEXIy XOpJaMH U CEKYIIUMU

6.13 BrnincanHnbie 1 onucaHHbIe YETHIPEX YTOTbHUKU

6.14 B3anmHoe pacnosiokeHre ABYX OKpyXHocTei. Kacanme OKpyKHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KJIIACC

Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
6 ['eomeTpust
6.1 Cunyc, kocunyc, TaareHc yriaos oT 0 1o 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE
' TOXAecTBO. DOpMyITBI IPUBEICHHS
Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. PemieHue
6.2 NPAaKTUYECKUX 3a]lad C HCIOJIb30BAaHHEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [TpeoOpazoBanue moaoous. [TogoOue COOTBETCTBEHHBIX YJIEMEHTOB
6.4 Teopema 0 IPOM3BEACHUU OTPE3KOB XOPJI, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBaJIpaTe KacaTelibHON
Bekrop, mmmHa  (MOIynb)  BEKTOpA,  COHAIPABICHHBIC  BEKTOPBI,
65 MPOTHBOIOJIOXHO HANpaBICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpaIlMy HaJl BEKTOpaMu. Pa3ioxkeHne BeKTopa 1o JIByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunatel Bekropa. CKalsipHOE NPOHM3BEICHUE BEKTOPOB, MPUMEHEHHUE IS
' HaXO0K/ICHHS JUTHH U yTJIOB
JlekapToBBI KOOPAMHATHI HA TUIOCKOCTH. YPaBHEHHS NPSIMOH U OKPY)KHOCTH B
6.7 KOOpJIMHATAaX, IEpeceueHrue OKPYKHOCTEH M MPSMBIX. MeToI KOOPIMHAT U €T0
NPUMEHECHUE
6.8 ITpaBHIIbHBIE MHOTOYTOJIBHUKH
69 JnHa oKpyKHOCTH. ['pagycHas u pagnaHHas Mepa yriia, BEIYUCICHUE JTUH JTyT
' OKPYKHOCTEN
6.10 [Tnomane kpyra, CeKTOpa, CerMeHTa
611 JIBI>KEHUS TIJIOCKOCTH W BHYTPEHHHE CHUMMeETpuu (uryp (dreMeHTapHbIe

npencrasienust). [lapannensnsiii nepenoc. IloBopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TPeGOBaHUSI K PEIMETHBIM pe3yJibTaTam
O0CBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarbh IOHATHSAMU: MHOXKECTBO, IIOJMHOXKECTBO,
olepalvy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATUAMMU:
rpad, cBA3HBIN rpad, AepeBO, HUKI, MPUMEHATh HX MHPU PEHICHUU
3ajjay; YMEHHE HUCIOJb30BaTh rpaduyeckoe MpecTaBlIeHue MHOXKECTB
JUISl OTIMCAHMS PEAJbHBIX MPOLIECCOB U SIBICHUM, IPU PEUICHUH 3a]a4

U3 JPYTUX y4eOHBIX IPEAMETOB

YMeHHEe OnepupoBaTh MOHATUAMMU: OIPEACICHUE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHUE DACIIO3HABAaThb HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUsS, IIPUBOAUTH IPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHHA BBICKa3bIBaHU U

YMeHne ornepupoBaTh MOHATHSMU: HATYPAIBHOE YHUCIO, MPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HATypalbHBIX YHUCEI, MPU3HAKU
JNeTUMOCTH, II€JI0€ YHUCIIO0, MOJYJb 4ucia, OOBIKHOBEHHas Ipo0b U
JecsTHUYHAs poOb, CTAaHAAPTHBIA BHUJ YHCIA, PAlMOHAIBHOE YHCIIO,
UpPpPALMOHATIBHOE YHUCJO, apu(METUYECKUN KBaJApAaTHBI KOPEHB;
YMEHUE BBINOJHATH JEUCTBUS C UYWCIAMU, CpPaBHHMBaTh U
YOOPSAIOYMBATh YWCIA, MPEACTABISITh 4YHCIAa Ha KOOPAMHATHOU
NpsIMOM, OKPYIJISITh YHWCIA; yYMEHHE JenaThb MNPUKUAKY U OLEHKY

pe3yibTaTra BBIUHCIICHUM

YMeHue onepupoBaTh MOHATUSAMHU: CTENEHb C LIEIbIM IOKA3aTElEM,
apu(MeTHUecKuil KBaJIpaTHBIH KOpPEHb, MHOTOWIEH, alre0pandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTEHeHH
Oosibllle €IMHUIIBI; YMEHHME BBIOMHATH pPAacy€Thl MO (opMysam,
npeoOpa3oBaHus IENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAKEHUNH H
BBIPAXEHUM C KOPHSMM, Pa3IOkKEHHE MHOTOWIEHAa Ha MHOMKUTENIH, B
TOM 4HCII€ C HCHOJb30BaHUEM (OpMYT pa3HOCTH KBaJIpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMmeHue OneprupoOBaTh NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C

OJHOW TIEPEMEHHOH, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C




MIEPEMEHHOM; YMEHHUE pellaTh JIMHEWHbIE W KBaJApaTHbIE YpPaBHECHUS,
JIPOOHO-PAIMOHAIEHEIE YPAaBHEHHUS C OJIHOW MEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUH, JIMHEHWHbIC HEPABEHCTBA M HUX CHCTEMBI,
KBaJIpaTHbIE W JPOOHO-pAallMOHAIbHBIE HEPaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE NPU PELIECHUHN 33134 U3 IPYTUX MPEIMETOB
M TMPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPJIMHATHYIO
OpsIMYI0O U KOOPAMHATHYIO IUIOCKOCThH IS HM300pa)KEHUS peLeHHA

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: GYHKIUA, TpaduK QyHKIMH, HYIHA
¢byHKIHN, IPOMEKYTKH 3HAaKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHUS, HauOOJbIIee W HAaUMEHbIIEE 3HAYCHHS
byHKINY; yMeHUe OTIepPUPOBATH TOHSATHUSIMH: npsiMast
NPONOPIHOHATIBHOCTD, JMHEHHAs (YHKIHS, KBaJApaTW4yHas (QyHKIIHS,
oOpaTHas TPOMOPIMOHATLHOCTh, TMapaboma, runepbosia; yMeHUe
CTPOUTH rpaduKK (PYHKINH, HCIOIB30BaTh IPAaUKH IS ONIPECTICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEM, /Ul PEIICHHs 3a/1a4 U3 APYTHX
y4eOHBIX TPEIMETOB M PEAIbHOH IKM3HM; YMEHHE BBIPaXKaTh

(bOpMy.]'IaMI/I 3aBUCUMOCTHU MCKIY BCIIMUNHAMU

YMmenue OIIepUpOBaThH MOHSITUSIMU: MIOCJIEZI0BATEIBHOCTb,
apugmernueckas M = TE€OMETpUYEcKass  IMPOTPecCUr;  YMEHHUe
UCIMOJIb30BaTh CBOMCTBA MOCIIEAOBATENBLHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jieHa MpH PEeLIeHUH 3ajad, B TOM YHUCIE 33Jad U3 JApYTrux

y‘Ie6HLIX npeaAMETOB U peanLHoﬁ KU3HHU

YMeHue pemarh 3aJaud pa3sHbIX TUIIOB (B TOM YHCJI€ Ha MPOLEHTHI,
IO M YacTH, JBUXKEHHE, padoTy, LIEHy TOBApOB MU CTOMMOCTh
MOKYIOK U YCIIYT, HAJIOTH, 3374l U3 00J1aCTH yIPAaBICHUS TMUYHBIMU U
ceMeiHbIMU  (UMHAHCAMH); YMEHHE  COCTABJISITb  BBIPAXKEHUS,
YpPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI II0 YCJIOBHUIO 3aJauH,
UCCIIEI0BaTh MOIY4YE€HHOE PELICHHE U OLICHWBATh IPaBIONOJI00HOCTh

IMMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBarh NOHATUAMU: (UTYpA, TOUKA, OTPE3OK, MpAMasd,
Jyd4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PaBHOOEAPEHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHUKH, NPSAMOYTOJBHBIM TPEYTrOJIbHUK,
MennaHa, OMCCEKTpUCAa M BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJIbHHUK,

napajjieniorpaMM, pomO, TpSAMOYTOJNBbHUK, KBaJapaT, Tparemnus;




OKPY’KHOCTb, KPYI', KacaTejlbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
durypamu; ymeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCETHEBHOM
JKU3HHM, Ha HAXOXKICHUE I'€OMETPUYCCKUX BEIMYHMH C IPUMEHECHUEM

M3YyYEHHBIX CBOUCTB (pUTryp U PaKToB

10

YMeHue omnepupoBaTh TOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIHHUKOB; TapauIeIbHOCTh W TEPIEHIUKYISIPHOCTh MPSIMBIX,
yrojl MEXIy NpSAMBIMH, TEPIEHAUKYISAP, HAKJIOHHAs, IPOCSKIHUS,
nonobue Guryp, mogo0HbBIC TPEYTrOJLHUKH, CAMMETPHUSI OTHOCUTEITHHO
TOYKHA M TPSIMOH;, YMEHHUE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO H
noxobue Guryp, napauieIbHOCTh U MEPICHINKYISIPHOCT PSIMBIX B

OKpYZKaromem MUupe

11

YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PACCTOSHUE, YIOj
(BenMuMHA yINa, CUHYC M KOCHUHYC YIJla TPEYTrOJIbHUKA), IUIOILAlb;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U 0OBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE MpPUMEHATh (GOpMyJbl IEpUMETpa M IUIOIATU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAJAM Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuleJieNUIela; YMEHHE INPUMEHSATh IPU3HAKU
paBEeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJBHUKA,
teopemy Iludaropa, TpUroHOMETpUUECKHE COOTHOLIEHUS IS

BBIYMCIICHUS JUIMH, PACCTOSIHUH, TUIOIIAIEN

12

YMenue wu300paxaTb IUIOCKME QUIyphl W HUX KOMOMHAIMH,
IIPOCTPAHCTBEHHbIE (QUTYpPbl OT pPYKH, C MOMOULIBI0 YEPTEKHBIX
UHCTPYMEHTOB U DJJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenune ONCprupoBaTh IOHATHUAMMU MMpAMOYTOJIbHaA cucrema
KOOpJAUHAT, KOOpAWHAThI TOYKHU, BCKTOp, CcymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC MPOU3BCACHNUEC BCKTOPOB;
YMCHHE HCIOJb30BATE BCKTOPBI MU KOOPAWHATHI JJIA MPEACTABICHUSA
JaHHBIX W PpCHICHUA 3ada4, B TOM YHUCIC H3 APYTUX y‘-IC6HBIX

MPEIMETOB U PEATTbHOM JKU3HU

14

YMeHue omnepupoBaTh TMOHATUSMHU: CTOJIOMKOBBIE M KpPYroBbIE
qUarpaMMbl,  TaONIUIBL, cpenHee  apudMeTHyeckoe, MeauaHa,
HauOoJsblllee U HaMMEHbIIEe 3HAY€HHUs, pa3Max 4YHMCIOBOro Habopa;
YMEHUE  M3BJIEKAaTh, HUHTEPIPETHPOBATH U  NPeoOpPa3OBHIBATH

uH(pOpMaLlMIO, TPEICTaBICHHYI0 B TabmuIax M Ha JAuarpammax,




OTpaXKaIOIlYI0 CBOMCTBA M XAapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUI; yMEHHME pacllo3HaBaTb WM3MEHUYUBBIC  BEJIMYUHBI B

OKPYXKaIOIIeM MUpPE

15

YMeHue omnepupoBaTh TMOHATHSIMH: CIYYalHBIA OIBIT (CIydalHbIN
OKCIEPUMEHT), 3JEMEHTapHOE COOBITHE (PJIIEMEHTAPHBIA HCXOM)
CIIy4aifHOrO OIBITa, CiIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHUE HAXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITHH B ONBITaX ¢
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3alayl METOJOM OpraHM30BaHHOIO Iepedopa M C HCIOJIb30BAHUEM
MpaBUJia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH pPEabHBIX
COOBITUM M SIBJICHWH, MOHUMATh POJb IMPAKTHUUECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpYXKAlOIIeM MHUPE M B IKU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCENI U €TO POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh NOAXOMAUIMM HM3YYEHHBIH METOA Ul pEelleHUus
3aJa4M, IPUBOJUTH NPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIIUCBIBATh  OTHEJIbHBIE  BBINAIOLIUECH  PE3YNbTAThI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, IIPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOU

Y BCEMUPHOHN UCTOPUU




HNEPEYEHDB JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA OI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Yucna v BBIMUCIECHUS

11 Harypanbnsle u neinslie uncina. IIpu3Haku 1eIMMOCTH LENIbIX YUCEI

L OObIKHOBEHHbIE M JECATHYHBIE  JIpOOU,  MPOLEHTHl,  OECKOHEYHbIE
' MEPUOANYECKUE IPOOU

13 Panonanbupie  uncna.  ApudMmeTnyeckue ONepaludd ¢ paluoHAIbHBIMU
' qHCcIaMu

14 JeiictButensuble uncia. Apudmerndyeckue omepanuu ¢ JeHCTBUTENbHBIMU
' YHCITaMU

Ls [TpuOmmkE€HHbIE BBIYMCICHUS, MpaBWJIa OKPYIJICHUS, NPUKUAKA M OLEHKa
' pe3ynbTaTa BHIYMCICHUN
2 AnreOpanyeckue BEIPKESHUS

2.1 bykBeHHbIE BhIpaskeHUs (BBIPAKEHUS C IEPEMEHHBIMHU )

2 Crenenp ¢ 1enbiM mokaszareneM. CTemeHb C palMOHAJIBHBIM IOKa3aTeleM.
' CBoiicTBa CTENEeHU

2.3 MHorouseHsl

2.4 Anrebpanueckas 1poob

T Apudmernueckuit KOpPEHb HaTypalbHOU CTETICHH. HencrBus c
' apuQMeTUYECKUMHU KOPHSAMHU HATYpaabHOU CTETIeHU
3 YpaBHEHUS 1 HEPABEHCTBA

31 Llenmsie u apoOHO-panMOHANBHBIE ypaBHeHHS. CHUCTEMBI M COBOKYITHOCTH
. YpaBHEHUI

30 Llenmsie n apoOHO-panMOHATFHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemnrenne TeKCTOBBIX 3a1a4

4 YuciioBbIe TOCIIEIOBATEIEHOCTH

4.1 [TocnenoBareabHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BATEIbHOCTEH

10 Apugpmerndeckass U reomerpuueckas mporpeccud. Dopmyna  CIOXKHBIX

MIPOIIEHTOB




DOyHKIMHU

OyHknus, crnocoObl 3amanus  ¢yHKuuu. I'paduk  ¢yHknuu. OoOmacteb

orpezesieHus © MHOKeCTBO 3HaueHuil pynkuuu. Hynu dynkmuu. [Ipomexytku

5.1 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHU. MakcUMyMbl U
MUHUMYMBI (yHKIMH. HanOonpliee u HanMeHbllee 3HaueHUE (YHKIMU Ha
IPOMEXKYTKE

6 Koopaunats! Ha IpsIMOi U IIJIOCKOCTH

6.1 KoopaunaTthnas npsmast

6.2 JlexapToBbI KOOPIMHATHI Ha MIIOCKOCTH

7 I'eomeTpus

7.1 ['eomeTpuyeckue GUryphl 1 UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyronsHUKU

74 OKpy’>KHOCTb U KpYT

7.5 N3mepenue reoMeTpuuecKuX BEIUYHH

7.6 BexTops! Ha IIIOCKOCTH

8 BeposiITHOCTB ¥ cTaTHCTHKA

8.1 OnucarenbHas CTaTUCTHKA

8.2 BepostHOCT

8.3 Kombunaroprka

8.4 MHoxecTBa

8.5 ['padmi




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Marematuka. ['eomeTpust: 7- 9-e kitacchl: 0a30BbIN YPOBEHB: yueOHUK; 14-¢
uznanue, nepepadorannoe Artanacsit JI.C., byry3os B.®., Kagomies C.b. u np.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

* Maremaruka. ['eomeTpust: 7 - 9-e Kaccel: 0a30BBIN YPOBEHB: yueOHUK; 14-¢
u3nanue, nepepadorannoe Aranacsu JI.C., byry3os B.®., Kagomies C.b. u np.
Ax1monepHoe o6miectBo «M3narensctBo «lIpocBemienue»

* MeToandeckue pekoMeHaanuu. /-9 knaccel (k yaeonuky Aranacsa JI.C u np.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI CETU
NHTEPHET

https://vpr.sdamgia.ru/

https://oge.sdamqia.ru/

https://resh.edu.ru/

https://fipi.ru/

https://yaklass.ru/

bubmuoteka LIOK https://m.edsoo.ru/f4ad2f98



https://vpr.sdamgia.ru/
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