MVHHIHTIAJIBHOE BIOJUKETHOE OBILEOBPA3OBATEJIBHOE YUPEAIEHHE
VUYEBHO-BOCTIMTATEJIbHBIN KOMITJIEKC
"IHKOJIbHAA AKAJIEMWA HMEHH MAJIBLIEBA AJIEKCAH/IPA HBAHOBHYA™
FOPOJIA BAXUHCAPAN PECITYBJIMKH KPbIM

[IPHHATO YTBEP"[KIIA!O
neaaroruueckusm coserom MbOY “
YBK «llxonsnas akaaemus

um. Maasuesa A H.»

(nporoxkost or 27.08.20261. Nev 12)

Ajarruposanuas padoyas npor PAMMA
1151 00VHAIOLIHXCH € 3A1CPARKOH IICHXHYECKOI 0 passiuus (Bapuaur 7)

vauebnoro npeamera «I'eomerpus»
na 2026-2027 vuedubin roj

Kunacce: 7-9
Bceero vacon: 204
KonmuecTrso 4acoB B HeJleo: 2

CoctaBineHa B cooTBeTcTBUH ¢ MeiepalbHbIM rOCYAApPCTBCHHLIM 00pa3oBaTe/IbHbIM
CTAHIAPTOM OCHOBHOro o0mero odpazosanus, MeiepalibHON A1aNTHPOBAHHOIT 0DPA30BATE/IBHOI
HPOrpaMMoii - ocHoBHoro  obuwero  obpazosanns, @eaepanbHoii  azanTHPOBaHHOH  padotei
IporpamMmoii 1o yaednomy npeamery «l'eomerpus».

YyeOuur/ YueOnoe nocobue: Martematuka. I'ecomerpisi: 7-9-¢ knaccnl : 0az0Butil yposeus: M34
yucGunk’ J1.C. Atanacsn, B.®. byryzos, C.®. Byry3os, C.b. Kagosmues [1 ap.].-16-¢ n3a., crep. — Mocksa
[Tpocsewenne, 2025.- 416 c.:nn.

[ pynna yumreneil/ wiH yUuTeb:
lopaeesa ELA., C3/1, 10 ner

(b, H,0 yuurens, KaTeropus, CTax)

PACCMOTPEHO COI'VTACOBAHO
HIKOIBHBIM METOAHYECKHM ODBEAHHEHHEM JAMECTUTE b AupekTopa no YBP
(nporoxon ot 21.08.2026 r. Ne 4) MBOY VBK «lllkonbHas akaaemns

v, Mansuesa A H.»

£ 'Mﬂ,_/ﬁ_“é{_{m//loc'moz A

1. baxuncapai
2026 r.




HOACHUTEJIBHAS 3AIIMCKA

PabGouas mnporpamma yweOHOro Kypca «l'eomerpusi» misg oOydarommxcs ¢
3aJIep>KKOM  mcuxuueckoro pasButusi (nanee — 3I[IP) Ha ypoBHE OCHOBHOTO
oO11ero 00pa3oBaHMs COCTAaBJIEHA HA OCHOBE
. denepanbHOr0 rocy1apCTBEHHOTO 00Pa30BaTEILHOTO CTaHapTa OCHOBHOTO
obmero ob6pazoBanus (IIpukaz Munnpocsemnienus Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC O00),
. ®denepanbHO aAanTUPOBAHHOM 00pa30BaTENIbHONW MPOTPAaMMbI OCHOBHOTO
oO1rero 0o0pa3oBaHus ISl OOYYaIONIUXCA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3nopoBbs ([Ipukaz Munnpocenienus Poccuu ot 24 Hosi6pst 2022 r. Ne 1025),
. denepanbHO paboyeit mMporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
yueOHOMY TipeameTy «MaTtemaTukay,
. denepanbHOM TPOrpaMMBbl BOCIIMTAHUS, C YYE€TOM pAaCHPENICICHHBIX 10
KJlaccaM TMpoBepsieMbIX TpeOOBaHMI K pe3yibTaTaM ocBoeHHs DenepanbHOil
aJanTAUPOBAaHHONW  00Opa3oBaTeNBLHOM  TpoOrpaMMbl ~ OCHOBHOTO  OOIIIEro
oOpazoBaHus JIJIs1 00YUaOIUXCA C 3aJePKKON TICUXUIECKOTO Pa3BUTHSL.
C UBMEHEHUSIMH, YTBEPKIEHHBIMHU:
. IIpukazom MunucrepctBa npocBenieHus Poccuiickoit @enepaunn ot 8
okTsa0pss 2025 1. Ne 729 "O BHeceHMHM HM3MEHEHUW B HEKOTOpbIC IPHUKa3bl
MunucrepctBa  mpocsemieHusi  Poccuiickont  @Denepanmu, Kacaroluecs
denepanbHbIX 00pa30BaTEIBHBIX MPOTpaMM HAYalbHOTO 00IIEero 0Opa3oBaHMS,
OCHOBHOTO 00111eT0 00pa30BaHus U CpeIHEero o01iero oopasoBaHus';
. IIpukazom MunucrepctBa mnpocsenieHust Poccuiickoit denepanun ot 10
HOsiOpst 2025 1. Ne 808 "O BHeceHMHM HU3MEHEHHH B HEKOTOPBIC TPHUKA3bI
MunucrepctBa  mpocsemieHusi  Poccuiickont  @Denepanmu, Kacaroluecs
denepanbHbIX 00pa30BaTEIBHBIX MPOTPAMM HAdaJbHOTO OOIIEro 0Opa3oBaHWUS,
OCHOBHOTO 00111eT0 00pa3oBaHus U cpeHero odiero oopasoBaHus"
B pabGoueii mporpamme yuTeHbl HJIEH W TOJOXKeHHS KoHIENuu pa3BUTHS
MaTreMaTH4IecKoro oopa3oBanus B Poccuiickoit deneparuu.

I'eomeTpusi Kak OAMH W3 OCHOBHBIX pAa3[eJOB IIKOJIbHOM MAaTeMaTHKH,

UMEIOIINNA CBOEH I1eNIbI0 00€CTIeUnTh U3YYEHUE CBOMCTB M pa3sMepoB (uryp, ux
OTHOIICHWH W B3aMMHOE  pPACIHOJIOKCHHE, OMUPAECTCS Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JUHUIO. [[eHHOCTh M3ydeHUs reoMeTpUHM Ha YPOBHE OCHOBHOTO
o0mrero 00pa3oBaHMsl 3aKIFOYAETCS B TOM, YTO OOYYAIOIIMIACS YYUTCS TPOBOIUTH
JI0Ka3aTeIbHBIC PACCYKIACHUS, CTPOUTH JTOTUISCKHAE YMO3AKITIOUCHHS, TOKA3hIBATh
WUCTUHHBIC YTBEPXKACHHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
pacCyKIeHusi «OT TPOTHBHOTO», OTIMYATh CBOWCTBA OT TPU3HAKOB,
dbopMynrpoBaTh 0OpaTHBIE YTBEPKIACHUS.

Bropoii menpio W3ydeHUsT TEOMETPUU SIBISCTCA HCIONb30BaHWE €€ Kak
WHCTPYMEHTA TIPHU PEIICHWU KaK MATEMaTHYECKUX, TaK M MPAKTUYCCKUX 3aj]ad,



BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOydarolMiics [OJKEH Hay4YHUThCS
ONpEJENUTh T€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMH JAHHBIA 4YEPTEXK WIIU
PUCYHOK, HAITH TUIOLIAAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOIUMYIO IJIUHY
ONTOBOJIOKOHHOTO Kalens win TpeOyeMble pa3Mephbl rapaxka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BBIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemeHun 3amay NPAKTUUYECKOTO XapakTepa OO0y4alolUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKue MOJEIM  pPEAIbHbIX JKU3HEHHBIX CHUTYyallUd, MPOBOJUTH
BBIUMCIICHUS U OIICHUBATh aJ€KBATHOCTh MOJIYYEHHOT'O PE3yibTaTa.

KpaitHe BaxkHO TOAYEPKUBATH CBSI3M TEOMETPUHM C JAPYTUMHU Y4eOHBIMU
npeJIMeTaMHi, MOTUBUPOBATH MCIOIB30BATh ONPEACIICHUS T€OMETPUUECKUX UTYD
U TIOHSTUN, JIEMOHCTPUPOBATh MPUMEHEHUE IMOJYyYEHHBIX YMEHUU B (U3UKE U
TEXHUKE. OTH CBSA3M HauOojee spKo BUAHBI B TeMax «Bektopsy,
«Tpuronomerpuuecke cooTHoUeHUs», «Meton koopauHat» U «Teopema
[Tudaropar.

VYyeOnbiii kypc «['eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC DPAa3eIibl
conepxkanusi: «['eomerpuyeckue ¢urypsl M UX CBOMCTBay, «M3mepeHue
T€OMETPUUYECKUX  BEIWYUH», «JleKkapToBbI KOOpPAMHATHI HAa  IJIOCKOCTHY,
«BexkTopsly», «JIBuxkeHus miockoct», «IIpeodpazoBaHus mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» otrBoautcsa 204 gaca: B 7 kiacce
— 68 vacoB (2 daca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
Kjacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HauansHbie noustusa reomerpun. Touka, npsmasi, OTPE30K, Jyd. YToi. Buasl
yrioB. BeprukanbHble W CMEXHbIe yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPUH B OKPYIKAIOLIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUMKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEYroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
Buemnue yriael TpeyrojbHUKA.

IIpssmoyrosibHBI  TpeyronbHUK. CBONCTBO MEAMAHBI MIPSIMOYTOJIBHOTO
TPEyroJbHUKAa,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYroJabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie U OOoJblIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekrtpuca yrima © - CepeMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoMcTBa. B3anmHoe
PaCIIOIO)KEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHasg B Yyroj. BnucaHHas W onMcaHHas OKPYXHOCTH

TpeyroJibHUKa.
8 KIIACC

Yeteipéxyronpauku. [lapamnenorpamMm, ero npusHaku u cBorMcTBa. YacTHble
Clly4yau MapajuiesiorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpaneHas cummerpus. Teopema daneca u
TeopeMa O NPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue nvHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.



[TogoOue TpeyronbHUkoB, kKoddduuuent mogoous. I[lpusznaku nomodus
TPEyroibHUKOB. [IpuMeHeHne noio0us Mpu pelieHuy NPakKTUIECKUX 3a/1a4.

CroiicTBa momane reomerpuueckux ¢uryp. dopmynsl s 1UIOMIAIN
TpeyrojibHUKa, TMapajiesorpamma, pomoOa u Ttpaneuuu. OTHOIIEHUE IUIOMaAeH
MOJ00HBIX GUryp.

Bpruuciienue mionianed TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa mnpu pereHun
MPaKTUYECKUX 3aj1ay.

CuHyC, KOCHMHYC, TAHT€HC OCTpPOrO yrIJjia MPSMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QYyHKIUU
yrioB B 30, 45 u 60°.

BrnucanHble W IIeHTpaiibHBIC YTJIbI, YTOJ MEXKAY KacaTeIbHOW M XOPIOM.
Yrel  Mexay —XopAamMu M CeKyIIMMH. BrucaHHble W ONKMCaHHBIE
YeThIPEXYTOJIBHUKU. B3anmMHOe pacronokeHue AByX OKpykHocrei. Kacanue
OoKpykHOCTeH. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, xocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Peuienrie mnpakTUUEeCKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moao6us. [lomo6re coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, anmHa  (MOIyNb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPBI,
MIPOTUBOMOJIOKHO  HANpaBJIEHHbIE  BEKTOPHI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalvyd HaJ BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JIlekapToBbl KOOPJIAUHATHI HA IUIOCKOCTH. YPABHEHUS NPSIMOW U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MPSIMbIX. MeToJI KOOpJUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yrija, BbIYMCIEHUE JJIMH AYyr OKpyxHocTed. [lnomans kpyra,
CEKTOpa, CerMEeHTA.



JIBW>KEHHSI TUIOCKOCTH U BHYTPEHHUE CHUMMETPUH (QUTYp (dJIEMEHTapHBIC
npeactasnenus). [lapannensHbiii nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«I'eomMeTpus» XapaKTepU3yOTCA:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MATHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HaAyKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TPakJaHCKOro obOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha aKTMBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHAMBUIYATbHON TPACKTOPUM 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUl, YMEHHUIO BHUJIETH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKd Kak cQepbl 4YeIoBeueCcKOi
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJI Pa3BUTHUS LIMBUIM3AIUHY,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOl KakK CpelCTBOM



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHMe, (OPMHPOBAHHME KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YHsl:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a KM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peEryispHas Qu3nueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pPEQIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7au
B 00JIACTH COXPAHHOCTU OKPYKAIOIIEH CpeJbl, IJIAHUPOBAHUS TOCTYIKOB U
OLICHKM WX BO3MOKHBIX IOCJEICTBUM IJisi OKpYXalolleld Cpeabl, OCO3ZHAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIOMIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEOIPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHCIE
YMEHHE YUYUTBhCS Yy APYTux JoJel, nmpuoOpeTath B COBMECTHOH [€ATEIbHOCTH
HOBBIE 3HaHUs, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HaHUH, B TOM 4YHCIE
(GopMynupoOBaTh UEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHMMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIUHA KOHTPMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pPELIEHUS U JAEUCTBUS, (OPMYIHpPOBaTH U OLEHUBATH PUCKU U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Joruyeckue JeiicTBUA:
e BBIIBISITH M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMaTHUYECKHUX
00OBEKTOB, TOHATHH, OTHOIICHUN MEXIYy TOHATHUAMH, (HOPMYIHPOBATH
ONpENICJICHAS]  TOHSTUW, YCTAaHABJIWBATh  CYIICCTBEHHBIM  MPHU3HAK



KJaccu(UKanuy, OCHOBaHUS i OOOOIIEHHMS W CpPaBHEHMS, KPUTEPHUH
IIPOBOIMMOTIO aHAIN3a;

BOCHPUHMMATh,  (HOpPMYyIUpOBaTh W  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEpJUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHble M 0OIIHe,
YCIIOBHBIE;

BBISBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (aKTax, JaHHBIX, HAONIONCHUSIX M YTBEPKACHUSIX,
npeajaraTb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JIenaTh BBIBOJbI C HCIONB30BAHUEM 3aKOHOB JIOTMKH, AENYKTUBHBIX U
WUHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh apPryMEHTAIMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BBHIOMpaTh Hauboliee NOAXOMAIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciie1oBaTeLCKHAE TeCTBHUSA .

UCTIOJIh30BaTh BOIPOCHI KaK HMCCIIEAOBATEILCKANH WHCTPYMEHT IMO3HAHUS,
GopMyTUpOBaTH BOIMPOCH], (PHUKCUPYIONINE MPOTUBOpPEUYHE, MpodsIeMy,
CaMOCTOSITETLHO ~YCTaHABIMBAaTh HWCKOMOE W JaHHOE, (QOPMHUpPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEIBHO COCTABIICHHOMY IUIAHY HECIIOKHBIN
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO 00hEKTa, 3aBUCHMOCTEH 00BEKTOB MEXTy COOOI;
CaMOCTOSITEILHO (hOPMYJIUPOBATh O0OOOIIECHHS M BBIBOJBI IO pPe3yJbTaTaMm
POBEIEHHOTO HAOIO/IEHUs, HCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IMpOIEcca, a TAKXKE BBIJIBUTATH
MIPEIMOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMANUU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3WPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpaTh (QopMy TpeAcTaBieHUs HUHPOpMAIMU U WIUIIOCTPUPOBATH
peliaeMble 3ajlayd CXeMaMu, JAuarpaMMmamu, HWHOM rpadukoil U ux
KOMOWHAIIMSIMU,
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OLICHMBAaTh HAAEKHOCTh HMH(POpPMALUU IO KPUTEPHUSIM, MPEIJIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHSA:

BOCIPUHHMATh U ()OPMYITHPOBATH CYKJECHUS B COOTBETCTBUU C YCIIOBHSIMU
U LEJSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPQ)KAaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M NMHCBMECHHBIX TEKCTaX, J1aBaTh MOSCHECHHS IO XOIy PEIICHUS
3aJ1auyu, KOMMEHTUPOBAThH IMOJTYyUYCHHBIN pe3yIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIIECTBY OOCYKIAEMOU TEMBI,
npoOJIeMBI, PEeIIacMON 3a/Ja4d, BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSIMU JIPYTHX
YYAaCTHUKOB JIMAJiorTa, OOHAPYKHUBATh PA3IMUME W CXOJICTBO IO3WIIUN, B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJCTaBIATh  PE3yJbTaThl  PEIICHUS 3aJ1auu, OKCIICPUMEHTA,
UCCJICIOBAHUS, TIPOEKTA, CAMOCTOSATEILHO BEIOMPATh OpMAT BBICTYILUICHHUS
¢ yu€ToM 3aja4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIUTOpUH;

MIOHMMAaTh U MCIOJb30BaTh MPEUMYINECTBA KOMAHIHONH M WHAMBUIYaIbHON
paboThI NP pelIeHnH Y4eOHbIX MAaTEeMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1I€JIb COBMECTHOW NEATEeTbHOCTH, TIAHUPOBATh OPTaHU3AIINIO
COBMECTHOW paloThl, pachpeaensiTh BHUAb paldOT, JAOroBapHUBATHCH,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIbKHUX
JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMeH
MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIIMHUPOBATh CBOM JEUCTBUA C JAPYTMMH WICHAMHU KOMAaHJBbI,
OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIAThH IUIAH, aJITOPUTM pELIeHUs 3aAaud (WM €ro
4acTh), BBIOMpATh CHOCOO pEHIeHUs ¢ YYETOM HMMEIOIIMXCS PEeCcCypcoB M
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHPOBAaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOY HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pelieHrs MaTeMaTUYeCKon 3a1auu;
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e MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHUE pE3yJIbTaTa JAECATEIBHOCTU ITOCTABICHHOW LIENU U
YCIOBUSIM, OOBSICHATH MPUYMHBI JOCTHXKEHMSI WM HEJOCTHXKECHMS IIEJIH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMICS TMOJIYyYUT CICAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpPBI, OMNPEaeNsITh HUX
B3aMMHOE PACIOJIOKEHUEe, H300pa)kaTb T'€OMETPUYECKHE (DUTYPBI, BBINOIHATH
YEepTeXKU 10 YCJIOBUIO 3adaud. M3MepsiTh JMHEHHBIE W YIJIOBBIE BEIUYHWHBI.
PemaTte 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIGHKY JMHEWHBIX M YIJIOBBIX BEJIWYHUH TPEAMETOB B
peaNbHON >KM3HU, Pa3MEPOB NPUPOAHBIX O0BEKTOB. Paznmuuarh pasmepsl 3THX
00BEKTOB MO MOPSAKY BETUUUHBI.

CtpouTth 4epTeKHu K FEOMETPUUECKHUM 3a1a4aM.

[lonp30BaThCs TPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
NPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEUICHUH 3a]1ay.

[IpoBOAUTE JOTUYECKUE PACCYKICHHS C UCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonb30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSAMOYTOJbHOIO
TPEYroJbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

Onpenenste NapaieTbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSAMOU 10 TOUEK APYroM MpsMOi.

Pemrate 3a7aumn Ha KireTyaTol Oymare.

[IpoBOIUTH BBIUMCICHUS W HAXOAWUTh YHCIOBbIE W OYKBEHHBIC 3HAUCHHUS
YIJIOB B TEOMETPUUYECKMX 3aJadyax C HCIOJb30BAaHHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPHU
[IEPECEYEHNN [IByX IapajUIeIbHBIX MPSAMBIX CeKyuler. Pemare mpakTtuueckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Brnanetp NOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEACISITh
OMCCEKTpUCY YIJIa U CEPEAUHHBIN MEPIECHINKYIISIP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.
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@opMynMpOBaTh OMNPEACIEHUS OKPYXKHOCTH W Kpyra, XOpAbl U JHaMETpa
OKPYKHOCTH, I0JIb30BATHCS UX CBOMCTBAMU. ¥ METh IPUMEHSATH 3THU CBOKWCTBA IPHU
pellIeHnY 3a7ay.

Biagete MOHSATHEM OMMCAHHON OKOJIO TPEYTrOJbHUKA OKPYKHOCTHU, YMETh
HaxonuTh €€ 1eHtp. llombp3oBaThes (pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYroJibHUKa TMEPECEKAIOTCd B OJHOM TOYKE, U O TOM, YTO CEPEAMHHBIC
MEPIEHAUKYIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BiageTs noHsITHEM KacaTelbHOW K OKPY)KHOCTH, MOJb30BATHCA TEOPEMOM O
NEPIEeHANKYISIPHOCTH KacaTeIbHOU U panyca, MPOBEIEHHOTO K TOUKE KACAHUSI.

[Tonp30BaThCsa MPOCTEUIIUMHU T'€OMETPUUYECKUMU HEPABEHCTBAMH, TOHUMATh
UX TIPAKTUYECKUN CMBICII.

[IpoBOUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MOMOIIBIO LIUPKYJIS U
JINHEWKHMU.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CIICAYIOIIHNE
pEIMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, HMX DJIEMEHTHI,
M0JIb30BAThCSI UX CBOMCTBAMU IIPHU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHSI MEIWAaH TPEYroibHUKa (LEHTpa
Macc) B pEIlIEHUH 3a]1ay.

Braners nmoHsiTHEM CpeHEN JIMHUM TPEYroJbHUKA U Tpaneuuu, IPUMEHSThH
UX CBOICTBAa MpHU PEIIEHUU TEOMETpHYECKHUX 3anad. [lomb3oBarbCcs TeopeMoi
daneca ¥ TEOPEMOI1 O IPONMOPIUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PEIICHHS
NpPaKTUYECKUX 3a]1a4.

[TpuMeHsATh MPU3HAKK NMOA00US TPEYTOILHUKOB B PEIICHUH T€OMETPHUIECKUX
3a/1ad.

[Tonms3oBatbest TeopeMoit Iludaropa mis pemieHUsS TeOMETPUYECKUX U
npakTudeckux 3agad. CTpoUTh MaTEMaTUYECKyH0 MOJENb B MPaKTHYECKUX
3a71a4ax, CaMOCTOATENBHO JEJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIME JIUIMHBI.

Bimanetp mnoHATHSMH CUHYCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyroibHuKa. [10Jb30BaThCs STUMU MOHATUSMU [JI1 PEIICHUS
MPAKTHYECKUX 3a/1au.

Boruncnsats (pa3auyHbIMU cIOcO0aMM) IUIOIIAIb TPEYTOJIbHUKA W TUIOLIAIN
MHOTOYTOJIBHBIX  Quryp (MONB3YsCh, TA€ HEOOXOAUMO, KAIBKYJISITOPOM).
[IpuMeHsSTh NOJTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3aJ1auax.

Brnanerp MNOHATHSIMM BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX YyIiaX, yriax MEeXAy XopAaMu (CEKyLUIMMU) U YIJIe MEXIY
KacaTeJIbHOM M XOPJIOW MPH PEIUICHUN T'€OMETPUUECKHUX 3a/1a4.
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Brnagers moHATHEM ONMCAHHOTO YETHIPEXYTOJIBbHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHNHN 3aa4.

[IprMeHATh OTYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOZENM JUIS 3a7a4 PEAIbHOW KU3HU U MMPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TMPUMEHEHUEM TMOJ00US W TPUTOHOMETPUHU (IMOJB3YACh, TJAE HEO0OXOIUMO,
KaJIbKYJISITOPOM ).

K koHmy oOyuenus B 9 kJjiacce OOyYaloOImMICS TMOJIYYUT CIECAYIOIINE
PEIMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOIIBIO PA3IMYHBIE 3JEMEHTBl MPSMOYTOJIBHOIO TPEYroJbHUKA («pEIIeHHe
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXxoMuTh (C MOMOIIBIO KaJIbKYJISTOPA) JUTHHBI
U YTJIbI 1711 HeTaOJWYHBIX 3HAUCHUH.

[Tonp3oBaThest popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM ISl HAXOXJECHUSI COOTHOUIEHUM MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMUMHAMH.

Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISI HAXOXKJICHUST PA3IMUHBIX
AJIEMEHTOB TPEYTrOJbHUKA («pPEIIEHWE TPEYroJbHUKOBY), MPUMEHITh UX TMpHU
pEUIEHNN FEOMETPUUECKUX 3a/1a4.

Bnagets moHsTHsAMEU  mipeoOpa3oBaHHA ~ MOA00Ms, COOTBETCTBEHHBIX
AJIeMEeHTOB MOA00HBIX Quryp. [loap30BaThCs CBOMCTBAMU MOA00US TPOU3BOJIBHBIX
buryp, ymeTh BBIYUCISATH [JIMHBI M HAXOIUTh YIJbl y TOMOOHBIX QUryp.
[IpuMeHsATH CBOWMCTBA MOMOOMS B MPAKTHUYSCKHX 3ajadax. YMETb IPUBOIUTH
IPUMEPHI MOJIOOHBIX (PUTYP B OKPY’KAIOIIEM MUPE.

[Tonbp30BaThCsl TEOPEMAMH O MPOU3BEAECHUU OTPE3KOB XOPA, O MPOU3BEACHUNU
OTPE3KOB CEKYIINX, O KBaJgpaTe KacaTeJIbHOM.

[Tonmp30BaThCs BEKTOpaMH, MOHUMATh UX TEOMETPUUYCCKHH W (PU3HUCCKHM
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUUYECKUX W (PHU3MYeCKUx 3ajnad.
[IpuMeHATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHUS UIUH U YTJIOB.

[Tonp30BaTbCsd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, NPUMEHSITH €ro B
PELICHUN TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Bianetp NOHATHUAMU NPAaBWIBHOTO MHOTOYTOJIBHHKA, JJIMHBI OKPYXHOCTH,
JUIMHBl IYTU OKPYXHOCTH W PaJUaHHOW MEPBI yIila, YMETh BBIYHMCIATH IJIOMIAAb
Kpyra u ero yacteu. [[puMeHsTh noJIydeHHbIE YMEHHUS B PAKTUYECKHUX 3aa4ax.

Haxomute ocu (Wim TEHTPHI) CUMMETpu# (UTYp, TPUMEHSTH JBIKCHUS
IJIOCKOCTH B MPOCTENIINX CAydasix.

[IprMeHATh MOTYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTH MATEMaTUYECKHE
MOJIENIA JJIS 3a7]a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
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C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YSACh, TAE
HEO00XO0JMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE

IIJTAHUPOBAHME 7 KJIACC

CMexXHBIE U
BEPTUKAJIbHBIE YTJIbI.
PaGora

C IPOCTEUIITUMHU
YEepTEKAMH.
H3mepeHne MTMHENHBIX
U YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

HanmenoBanue pasgena |KonuyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
[Ipocreine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITOHATHUS U OIIPEACIICHUS.
reoMeTpuieckue purypsl u reOMETPUYECKUE Pacno3naBaTh U3yueHHbIE TeOMETPUUECKHUE PUTYPBI,
ux cBoucTBa. M3smepenue OOBEKTHI. onpeaesATh UX B3AUMHOE PACIIOI0KEHNUE, BHINOJIHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, YEPTEXK 110 YCIOBHUIO 3a1aUH.
JIOMaHasl. IIpoBoauTH NpOCTENUIINE TOCTPOECHUS C TIOMOILBIO UPKYJIS

1 JTUHEUKHU.

HN3mepsTh TUHEWHBIC U YTJIOBBIC BEIMUUHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha TJ1a3» pa3Mephl pealbHbIX 00BEKTOB,
MPOBOAUTH I'PYOYIO OIIEHKY UX Pa3MEPOB.

PemaTth 3a71a4u Ha BRIYUCIICHHUE IJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTthb 337124 Ha B3aMMHOE PACTIOJIOKEHHE
FEOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCU(PUKAIIAIO YTIIOB, BBIYUCIAATH
JIMHEWHBIC U YTJIOBBIE BEIMUYUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTeIIbHBIE PACCYKICHMUS.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

TpeyroapHuKN

22

[IoHsATHE O paBHBIX
TPEYTOJIbHUKAX

Pacno3HaBaTh napbl paBHbIX TPEYTOJIbHUKOB HAa TOTOBBIX
yepTexax (C yKka3aHUEM MPU3HAKOB).

15




U TIEPBUYHBIE
MPEACTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBeHCTBA
TPEYrOJILHUKOB.
[IpnsHaku

paBeHCTBA
PSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIHMAHBI
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEIECHHOU

K TUIIOTEHY3E.
PaBHOOEIpeHHBIC

Y PABHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B FEOMETPUH.
[IpssMOYTOJIbHBIN
TPEYTOJBHUK C YTIIOM
B 30°

BbIBOAUTH ClIeICTBHS (PaBEHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyJIMPOBATH OINPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT0,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyrojJbHHUKa.

@ opMyJIHpPOBATH CBOWCTBA U MTPU3HAKU PAaBHOOCIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTe)KH, peliaTh 3aJa4H C TTOMOIIIBI0
HaXO0JXKJICHUS] PaBHBIX TPEYTOJIHHUKOB.

IIpuMeHSITh TPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 33a/[a4ax.

Hcnoab3oBaTh U(POBBIE peCypChl AJIS HCCIEA0BAHMS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBCSH ¢ HCTOPHeil pa3BUTHS T€OMETPUN

16




[TapannenbHble IpsIMBIE,
CyMMa yIJI0B TPEYTrOJIbHUKA

14

[TapannenpHble IpsAMBIE,
ux cBorcTBa. Hakpect
JeXKaIue,
COOTBETCTBEHHBIE

Y OTHOCTOPOHHUE
yTJbl, 00pa30BaHHBIC
IIPU IEPECEUYEHUN
HapaJuIEIbHbIX MPSMBIX
ceKyIien).

[Ipusnax
NapaJuIEIbHOCTH MPSIMBIX
Yepe3 paBeHCTBO
pPAcCTOSIHUM OT TOYEK
OIHOU MPSAMOM 110
BTOPOU IIPSMOIA.

Cymma yriioB
TPEYTOJIbHUKA.
Buemnue yriibt
TPEYrOJIbHUKA

DopMyIMpPOBATH NOHATHE 1APAJUICIIBHBIX PSIMBIX,
HAXOAUTH IPAKTUYECCKUE IIPUMEPHI.

H3yuaTsh cBOICTBA yrioB, 00pa30BaHHBIX MPU MEPECEUEHUN
IIapaJIIeIbHbIX IPAMBIX CEKYLIEH.

IIpoBoauTh 10Ka3aTENbCTBA IAPAJLICIBHOCTH IBYX
IPSIMBIX C TOMOIIBIO YTIIOB, 00pa30BaHHBIX MIPH MEPECECUCHUH
3TUX NPSAMBIX TPEThEN MPAMOM.

BeIuMcJIATH CyMMY YIJI0B TPEYTOJIbHUKA U MHOI'OYT OJIbHUKA.
HaxoauTsb uncioBbie 1 OyKBEHHBIE 3HAUCHUS YTIJIOB

B TEOMETPHUUYECKUX 3a/1a4aX C UCIOJIBb30BAHUEM TCOPEM

0 CyMME YIJIOB TPEYIOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCH € HCTOPHEH pPa3BUTUSA T€OMETPUU

OKpy)HOCTb U KPYT.
['eomeTpuyeckue
[MOCTPOECHUS
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OKpyXHOCTB, XOpJia U
JTTHaMETP UX CBOMCTBA.
KacarenpHas

K OKPY’KHOCTH.
OKpY»XHOCTB,

DopMyIHPOBATH ONPeAeJIeHUS . OKPYKHOCTH, XOPABI,
JaMETpa U KacaTelIbHOM K OKPY>KHOCTH.

N3yyaTh ux CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
HccaenoBarp, B TOM YKCIe HCHOJAB3YS HU(PPOBbIE
pecypcebl: OKPYKHOCTb, BHIUCAHHYIO B YTOJI; LIEHTP
OKPYXHOCTH, BIUCAHHOM B YTOJI; pPABEHCTBO OTPE3KOB
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BIICAHHAS B yTOJI.
Ilonsatue o I'MT,
IIPUMEHEHNE

B 3a/1a4ax.
buccekrpuca u
CEepEIUHHBIN
NEPIEHAUKYIISIP
KaK F€OMETPUYECKHE
MeCTa TOYEK.
OKpy>XHOCTb,
OMMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpY>KHOCTB,
BIIMCAHHAS

B TPEYTOJIbHHUK.
[Ipocrenmue
3a1aun

Ha MTOCTPOEHHUE

KACATEJIbHBIX.
Hcnoan3oBatb MeToa [ MT 1y nokasarenbCcTBa TEOpEM

0 MepeceyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHANKYISAPOB K CTOPOHAM TPEYTrOJIbHHUKA
¢ nomoupto 'MT.

OBJiageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
OKPYXHOCTEU TPEYroJIbHUKA, HAXOAUThH LIEHTPBI ITUX
OKPY>KHOCTEH.

Pemiate OCHOBHBIE 3a1aUM HA NMOCTPOEHME: YIJIa, PABHOTO
JAHHOMY; CEPEIUHHOTIO MEPIECHANKYIISIPA TaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH Yepe3 TaHHYIO TOUKY

U TIEPIICHIUKYIISIPHON TAHHOM MPAMOMN; OMCCEKTPHUCHI
JTAHHOT'O YTJIa; TPEYTOJIbHUKOB 110 Pa3JIUYHbIM 3JIEMEHTAM.
3HAKOMMTBHCS ¢ HCTOPHMEN Pa3BUTHS T€OMETPUH

[ToBTOpeHUE, 0000IICHHE 4 [ToBTOpEHUE 1 Pemats 3aga4u Ha NOBTOPEHUE, MILTFOCTPUPYIOIIUE CBS3U
3HAHUI 00001IeHne MEXKy pa3IMYHbIMH YacTSIMU Kypca
OCHOBHBIX MOHSATHH U
METOJ0B Kypca
7 xnacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC

HanmenoBanue pasgena | Konuyect OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca BO co/iep>KaHue
4acoB

UeThIpeXyroIbHUKU 12 [Tapannenorpamm, ero HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX
NIPU3HAKU U CBOKCTBA. YETBIPEXYTOJIbHUKHU PA3HBIX BUJOB U UX DJIIEMEHTHI.
YacTHele ciryyan @opmMyJIMpPOBATH ONpeeJIeHUsI: ITapajiesorpamma,
napajuieIorpaMmMoB npsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpaneuuu, paBHOOOKOH
(MpsAMOYTOJILHUK, pOMO, | Tpameuuu, IpsIMOYTroJbHOM Tpanenuy.
KBaJApaT), UX NPU3HAKU Jloxa3pIBaTh M HCNOJIB30BaTh NPH PELICHUH 32124
u cBoiicTBa. Tpanenus. NIPU3HAKU U CBOWCTBA: Mapajuiesiorpamma,
PaBnoGoKkas IpsIMOYTOJIbHUKA, poM0a, KBajparta, Tpaneuu, paBHOOOKOH
Y [IPSIMOYT OJIbHAS Tpaneuuu, NpsSMOYTroJbHOW TPaIelyH.
Tpanenuu. IIpumMeHsTH METOA yABOCHUS MEIUAHBI TPEYTOJIbHUKA.
Meron ynBoeHust Hcnoas3oBaTh MUGPOBBIE PECYPCHI IS UCCIETOBAHUS
MEJUAHBI. CBOICTB U3y4aeMbIX QUTyp.
LlenTpanbHas 3HAKOMMTBHCS € HCTOPHUE Pa3BUTHS T€OMETPUU
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema @aneca u IIpoBoaAMTH MOCTPOCHHS C TOMOILIBIO IUPKYJIA U JINHENKU

0 TPOMOPIHOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKH

TeopeMa

O TIPOTIOPIIMOHATHHBIX
OTpe3Kax.

Cpenusst TUHUS
TPEYTroJbHUKA.
Tpaneuus, ee cpeaHss

¢ ucnoJib30Banue teopeMsl daneca u TeOpeMsl

O MPOMOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTh 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA EPECEKAIOTCSA B OJHOM TOUKE, 1 HAXOAUTh
CBSI3b C LIECHTPOM MaccC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
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JIMHUSL.
[IponnoprmoHansHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJILHUKE.
IToxoOubIe
TPEYroJbHUKU. Tpu
pU3HAKa MOA00HUs

MEJHMaHbI IEJATCS TOUKON MX TepeceueHUsl.

HaxoauTth nog00HbIE TPEYTOIBHUKHN Ha TOTOBBIX YEePTEKaAX
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOUS.
PemaTtp 3a1a4u Ha MOTOOHBIE TPEYTOIBHUKH C IIOMOIIHIO
CaMOCTOSITENTLHOTO TOCTPOCHHSI UEPTEKEH M HAXOKICHHS
N0/TOOHBIX TPEYTOJIHLHUKOB.

IIpoBoaANTH 10KA3aTEIBCTBA C HCIIOJIB30BAHUEM
PU3HAKOB MOA00US.

TPEYTOJILHUKOB. Jloka3bIBaTh TpU MPU3HAKA TT0100MS TPEYTOJILHUKOB.
[Ipumenenue IIpumMeHsITH MOTyYeHHBIC 3HAHUS MPU PEIICHUN
no00ust r€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

IIPU pPELICHUU 3HAKOMMTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU
NpPaKTUYECKUX 3a/1a4

[Imomans. Haxoxnenue 14 CBolicTBa ILIOIIAIE N OgBiaeBaTh NEPBUYHBIMH MPeICTABJIEHUAMH 00 001IICH

IJIOIIAIEN TPEYTOJIbHUKOB TreOMETpUUYECKUX (UTYP. TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA

¥ MHOTOYTOJIbHBIX QUTYD. DopMyIIbI 1151 IJIOIA]IH, BBIACHATh UX HATJISIAHBIA CMBICIL.

[nomaan nono6HBIX hUryp TUIOIIA TN BoiBoauTh GOpMYIIBI IIONIAIN TTapajuIesiorpaMma,
TPEYroJIbHUKA, TPEYTroJibHUKA, TPANeuu u3 GopMyJIbl IIIOIaaH
napasuiesiorpamma, NpsMOYTOJbHUKA (KBaApaTa).

Tpanenuu. BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO

Brraucnenue miommanen
CJIOXHBIX (UTYP.

YETHIPEXYTOJIbHUKA YEPE3 AUATOHAIIA U YTOJ MEXI1Y HUMHU.
Haxomutsb mionaau ¢puryp, n300paxxeHHbIX Ha KIIETYaTON
Oymare, HCNoJIb30BaTh pa3oueHne PUTYPHI HA YACTH

U JJOCTpauBaHHUE.
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[Tnomanu duryp

Ha KJIeTyaTon Oymare.
[Tmomaau mogoOHBIX
duryp.

3agaun

C MPAKTUYECKUM
COJIEpIKaAaHUEM.
Pemienue 3amau

C IOMOII[BIO0 METO1A

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIIAIN JIJISl PELIEHUSI TEOMETPUUECKUX 3a/1au.
Haxoauts miomniaau noJo0HbIX GUryp.

BbIunc/siTh MJI01a 11 Pa3IMYHbIX MHOTOYTOJIBHBIX (QUTYP.
Pematp 3aga4m Ha 1UI0IIAIb C PAKTUYECKUM
coziepKaHuEM

BCIIOMOTaTEJIbHOM
IJIOILAAN

Teopema [1udaropa 10 Teopema ITudaropa, Joxka3biBaTh Teopemy I[ludaropa, ncnoab3oBathb e

Y Ha4yaJla TPUTOHOMETPUU €€ IPUMEHEHHE. B [IPAKTUYECKUX BBIYUCIEHUSX.
Onpenenenne @ opmMyJHpPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKUX | (YHKIUN OCTPOTO YIiia, MPOBEPATH UX KOPPEKTHOCTH.
GbyHKIIUN OCTPOTO BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLLICHUS
yTrila IpSAMOYIOJIBHOTO | B IPSAMOYTOJILHOM TPEYTOJIbHHUKE.
TPEYTOJIbHUKA, HccsienoBaTh COOTHOIIEHUSI MEKTy CTOPOHAMHU
TPUTOHOMETPUYECKHUE | B MPAMOYTOJBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOILICHUS 30° u 60°.
B IPSMOYTOJIbHOM Hcnonab3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOKIECTBO JJIs1 HAXOXKICHUS
OcHoBHOE COOTHOUIEHUU MEXKy TPUTOHOMETPUUYECKUMU (DYHKIUSIMU
TPUTOHOMETPUYECKOE | Pa3IMYHBIX OCTPBIX YTJIOB.
TOXIECTBO IIpuMeHsITH NOJy4YeHHbIE 3HAHUSI U YMEHUS IPU PEIICHUN

MIPAKTUYECKUX 3a/1a4.
3HAKOMUTBLCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN
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YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOcTu. Kacanue
OKpY>KHOCTEH

13

Bnucannbie

Y LICHTpaJbHbIC
YTJIBI, YTOJI
MEXKIY
KacaTeJIbHOU

Y XOPAOM.

Y1l Mexy
XOpJlaMu

U CEKYIIUMM.
Bnucannsie

1 OITMCAHHEBIC
YETBIPEXYTOJIbHUKHU,
UX TIPU3HAKU

U CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajJ1a4.

Bzaumnoe
paCoJIOKEHUE
JIBYX OKPY>KHOCTEH,
oomme
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

@®opMyJIMPOBATH OCHOBHBIE ONIPEEICHNUS, CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMCaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY AYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
peCypcoOB, BOMCAHHBIE U ONMUCAHHBIE YETBIPEXYTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKHU.

Hcnmoab30BaTh 5T CBOWCTBA M IPU3HAKHU NPU PEUICHUN
3a1a4
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[loBTOpEeHue, 06001IeHNE 4 [ToBTOpEeHUE Pematsb 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOLTUE CBA3U
3HaHUU OCHOBHBIX IOHATHUI U | MEXIy pa3IMYHBIMHU YaCTIMH Kypca

METOJIOB KYPCOB

7 1 8 KJ1accoB,

0000111eH1e 3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KJIACC

HanmenoBanue pasgena | KonuyecTBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

Tpuronometpus. TeopeMbl 16 Onpenenenue DopMyIMPOBATH ONpeieIeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYyIBIX U MPSMBIX yTJIOB.

Penienue TpeyrojbHUKOB ¢yukuuii yriaos ot 0° | BBIBOAMTBL TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
[PUBEICHUSL. BoiBoauTh (pOpMYJIbI AJ1 BHIYUCICHUSA MJI0MIAXEH
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA Y€PE3 ABE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOpMYIIa IUIOIIAINA YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEYTOJIbHUKOB. AUAroHajinu U yroj MCxay HI/IMI/I)
HpaKTI/ILIGCKOG Pemartn TPEYTOJIbHHUKU.
TIpIMEHEHHE PemaTtp npakTuyeckue 3aJauu, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [TonsiTue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUH
10100 M.
COOTBETCTBEHHBIC
9JI€MEHTHI HOAO00HBIX
uryp.

Teopema

0 IIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIIIEHUE IMHEHHBIX JIEMEHTOB (UTYP
npu npeoOpa3oBaHUM MOJ00HS.

HaxoauTh npuMepsl og00us B OKpyKaromiei
JEUCTBUTEIBHOCTH.

BbpIBOAUTHL METPUUECKHE COOTHOLIEHUS MEXKTY OTPE3KaMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.

PemiaTh reoMeTpruecKue 3a/1a4n U 3aJ1a41 U3 PEATBHOM
YKU3HU C UCIOJIb30BAHHEM MOJO0HBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BHIYMTaHUE
BEKTOPOB,
YMHOEHHUE BEKTOPA
Ha YUCJIO.
DuU3nUECKU

Y T€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEApHbBIM
BEKTOpPaM.
Koopaunatsr
BEKTOpA.

CxkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KaK HANIPABICHHBIC OTPE3KH,
HCCJIeI0BATh TE€OMETPUUECKU (TIepeMeleHune)

U (pU3NYeCKuil (CUiIa) CMBICITBI BEKTOPOB.

3HATH omnpeeieHus1 CyMMbI U Pa3HOCTH BEKTOPOB,
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, HCCJIeI0BATH
reOMETPUIECKUI 1 (PU3NUECKUN CMBICIIBI STUX OTIEpaLIUA.
PemaTh reomMeTpuyeckue 3a/1a4u ¢ UCMOJIb30BAaHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

M cnoab30BaTh CKAISIPHOE TPOU3BE/ICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHbBIE CBOWCTBA.

BoI4ucasTh CyMMY, pa3HOCTb U CKaJSIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpumMeHsTH CKaJIsipHOE MPOU3BEIAEHUE ISl HAXO0XKICHUS
JUTUH U yTJIOB
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IIPUMEHECHUE
JIJISI HaXO0KJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBI)I KOOpAWHATHBI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTHU

Y MIPSMOM.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX
3a71a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJMHAT, JICKAPTOBBIX KOOPJUHAT TOYKH.

BbIBOAUTH ypaBHEHHE NMPSIMOUA U OKPY>KHOCTH.
BoiaessTh ONHBIN KBaIpaT I HAXO0KICHUS LIEHTpa

U paJinyca OKPYHOCTH I10 €€ YPABHEHUIO.

Pematp 3a1a4u Ha HaX0XKICHUE TOYEK

NEPECEUYEHUS MPSAMBIX U OKPYKHOCTEHN C MOMOIIBIO METO/1a
KOOpJIMHAT.

Hcnoab30BaTh CBOMCTBA YTIIOBOTO KOA(PUITMEHTA TTPAMOI
IIPU PELICHUH 3aJ1a4, JJIsl ONPEETICHUS PaCIION0KEHHS
IIPSMOMU.

IIpuMeHs T KOOPANHATHI IPU PEILICHUH

F€OMETPUYECKUX U MPAKTUUYECKUX 3a/ad,

JUIS1 IOCTPOCHUSI MAaTEMATUUYECKUX MOJIeIeH

peanbHbIX 3a7a4 («METOJ KOOPAUHAT).

IHosb30BaTHCS TS IOCTPOCHUS U UCCIICIOBAHUI

M (pOBBIMU pecypcamu.

3HAKOMUTBLCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JlmmHa OKpyKHOCTH

U IJI0IIAb KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Panunannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaThCA NOHATHUEM JJIIMHBI OKPYKHOCTH, BBEJICHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K FPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

BoiBoauTh popMy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOWAJENH CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIFOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxomuTth mionanay B 3ajjayax peaabHON KU3HU

,HBI/I)KG:HI/I}I IIIIOCKOCTH

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, HILTIOCTPUPYIOIIHE TOHATHS
JBUKEHHS.

D@ opMyJIHpPOBATH ONIPEACIICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.

BbpIBOAUTH UX CBOMCTBA, HAXOAUTH HEIOIBUXHBIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN IMTPOCTEUIINX
buryp.

IIpuMeHATH napauiebHbIA NEPEHOC U CUMMETPHUIO
IIPY pEIICHUN TeOMETPUIECKUX 3a1a4 (pa3ouparthb
PUMEPBHI).

Hcnonb30BaTh 1T IOCTPOSHHUS U HCCIENOBAHUI
urdpoBbIe pecypcehbl
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[loBTOpEeHue, 00001IeHHE,
CUCTEMaTHU3aUs 3HAHUU

IToBTOpEeHue
OCHOBHBIX IIOHATUH

Y METOJ0B KypPCOB
7-9 xJ1accos,
00o0011IeHne

Y CUCTEMATH3aLUs
3HaHui. [Ipocrenmme
F€OMETPUUYECKHE
burypsl u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYMH.
TpeyroyibHUKHN.
[TapannenvHbie

Y IIEPIEHANKYIISIPHBIE
IIpsIMBIE.

OKpYX HOCTb U KPYT.
I'eomeTpuueckue
MIOCTPOCHUS. Y TJIbI

B OKPY’KHOCTH.
Bnucannsie

Y ONIMCAHHBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpssmast

Y OKPYKHOCTb.

OnepupoBath NOHATUAMU: (DUTypa, TOUKA, IPsIMast, yTol,
MHOTOYTOJIbHUK, PABHOOEIPEHHBIA U PABHOCTOPOHHUIM
TPEYTOJIBHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEANAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIEIOrPAMM,
pOMO, MPSMOYTOJILHUK, KBAaJpaT, Tpamnelus; OKpy>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noj100ue Gpuryp,
TPEYTOJbHUKOB; NAPALIEIbHOCTh U NEPIIEHAUKYIISIPHOCTD
NPSAMBIX, YTOJI MEXAY NPAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKHU U NMPSMOU; IJINHA, pACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0ILA b, IEPUMETP.

Hcnmoab3oBaTh (popMyJIbI: IEPUMETPA U TUIOLIAIN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAU KpyTa,
o0BbeMa NpsSIMOYTOJIBHOTO Mapalljiesienuneaa.
OnepupoBaTh NOHATHAMM: IIPSMOYTOJIBHAS CHCTEMA
KOOPJAMHAT, BEKTOP; HCIOJb30BATh 3TU IOHATUSA

JUIS IPEACTABJICHUS TaHHBIX U PELICHUs 3a1a4, B TOM YHCIIE
U3 APYrux y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXYy Pa3IMYHbIMU YaCTSIMU Kypca.
Bb10upaTs MeTOa [UIsl peIIeHUs 3a/1a4u.

Pemiathb 3a1a4u 13 IOBCEIHEBHOM KU3HU
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YeTbIpeXyroJbHUKH.
Briucannbie u
ONMCAaHHBIC
YETBIPEXYTOJIbHUKH.
Teopema ITudaropa u
Havasna
TPUTOHOMETPUHU.
Pemenue o6mux
TPEYTOJILHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[Tpeobpazoanus
IJIOCKOCTH.
JBmkenus. [TomoOue.
CummeTpusi.
IInomane. Berancnenue
rororaaei. I momtagn
OI00HBIX (PUTYP.
JlexapToBbI
KOOPJAWHATHI Ha
IIJIOCKOCTH.

Bekropsr

Ha IUIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m DporpaMMBb Beero Kognpo.nbm,le HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoThI padoThI pecypesI
[Ipocreiiue reomerpuueckre GUrypsl U sKnacc
. https://www.yaklass.ru/
1 nX cBOMCTBa. MI3MepeHne reomeTpuaecKux 14
— bu6moreka [IOK
https://m.edsoo.ru/7f415e2e
AKnace
https://www.yaklass.ru/
2 TpeyrosbHUKH 22 1 Br6morexa LIOK
https://m.edsoo.ru/7f415e2e
AKnacc
[MapannenbHble IpsSIMbIE, CyMMa YIJIOB https://www.yaklass.ru/
3 14 1
TPEyroJibHUKA bubnnoreka [JOK
https://m.edsoo.ru/7f415e2e
AKnacc
OKpYKHOCTB U Kpyr. I'eoMeTprueckue https://www.yaklass.ru/
4 14 1
IIOCTPOECHHUS bubnnoreka [JOK
https://m.edsoo.ru/7f415e2e
SKnacc
. https://www.yaklass.ru/
5 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 Bu6moreka LOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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8 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbupe  TpakTiueckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypesI
SKacc
. https://www.yaklass.ru/
1 YeTbIpEXyroabHUKN 12 1 Brtmorexa LIOK
https://m.edsoo.ru/7f417e18
T SKacc
eopema daneca u Teopema o .
2 MIPOMOPIIMOHAIBHBIX OTpe3Kax, M0JI00HbIE 15 1 https://www.yaklass.ru/
S ’ bubnmorexa [JOK
peyr https://m.edsoo.ru/7f417e18
IImomans. Haxoxnenue miomanen AKmace
3 TpGerJ'II)I;II/IKOB 1 MHOTOYTOJIbHBIX (DUTYP. 14 1 hitps://www.yaklass.ru/
[Tmomaan mogoOHBIX uUr bubmnorexa [JOK
et A yp https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Biucanublie u AKnacc
5 OIHMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 https://www.yaklass.ru/
KacarenbHble k okpyxkHOCTH. Kacanue bubnuoreka [JOK
OKPY>KHOCTEH https://m.edsoo.ru/7f417e18
SKnacc
. https://www.yaklass.ru/
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 Bu6moreka LIOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 9acoB

Bcero

KoHTpoJibHbIE
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchbl

Tpuronomerpus. TeopemMbl KOCUHYCOB U
CUHYCOB. Penienue TpeyroibsHUKOB

16

SIKnacc

https://www.yaklass.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41al2c

[IpeobpazoBanue momoous. Merpudeckue
COOTHOIIECHUS B OKPY>KHOCTH

10

SIKmacce

https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41al2c

Bexkrtopsl

12

SAKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

HeKapTOBBI KOOPJAUHATBI Ha IIJIOCKOCTHU

SKmacc

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

[IpaBusIbHBIC MHOTOYTOJIBHUKH. JlTHHA
OKPY>KHOCTH U ILIOLIAb Kpyra.
Brruncienue momanei

SIKnacc

https://www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

I[BI/I)KeHI/IH IIJIOCKOCTHU

SIKnacc

https.//www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HAHUU

SKimacc
https://www.yaklass.ru/
bu6mmoreka [JOK
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https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Kontporpire | Ipaxrireciie u3yyeHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 gg:;;:;mne FCOMCTpHHCCKHE 1 https://m.edsoo.ru/cf37bc33
2 MHOrOoyroapHuUK, JOMaHas 1 https://m.edsoo.ru/7c44abas
3 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/6abb5328
4 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/Shafbef6
5 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexXHBIC U BEpTUKAILHBIC YIIIbI 1 https://m.edsoo.ru/59f32be7
7 CMexXHBIC U BEpTUKAILHBIE YIIIbI 1 https://m.edsoo.ru/b25ad662
8 CMexXHBIC U BEpTUKAILHBIC YIIIbI 1 https://m.edsoo.ru/7efd9f79
N3Mepenne TMHEHHBIX U YTIIOBBIX
9 BEJIMYWH, BEIYUCIECHHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
yTJIOB
N3Mepenne TMHEHHBIX U YIIIOBBIX
10 BEJIMYWH, BEIYUCICHUE OTPE3KOB U 1 https://m.edsoo.ru/d3138a15
yTJIOB
W3mepeHune JIMHEHHBIX U YTIO0BbIX
11 BEJIMYMH, BEIYUCIICHUE OTPE3KOB U 1 https://m.edso0.ru/7228de75
yTJIOB
N3mepeHne IMHEWHBIX U YTIIOBBIX
12 BEJIMYMH, BEIYNCIICHUE OTPE3KOB U 1 https://m.edso0.ru/26388283
yTJIOB
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[epumeTtp u momans Guryp,

13 COCTABJIEHHBIX U3 https://m.edsoo.ru/313f3af6
NIPSIMOYT OJILHUKOB
[epumeTp u momans Gpuryp,

14 COCTaBJIEHHBIX U3 https://m.edso00.ru/68567544
IIPSIMOYT OJILHUKOB
[ToHATHE O PaBHBIX TPEYTrOJIbHUKAX

15 U NIEpBUYHBIE NIPEJCTABICHUS O https://m.eds00.ru/6543f8e6
paBHBIX (uUrypax
T

16 PH TPH3HAKA paBercTba https://m.eds00.ru/662f4758
TPEYTrOJBHUKOB
T

17 PH NpU3HAKA paseHcTBa https://m.edsoo.ru/a56dafee
TPEYTrOJBHUKOB
T

18 PH TPH3HAKA paBeHCTRa https://m.eds00.ru/8c898d59
TPEYTrOJIHLHUKOB
T

19 PH TPH3HAKA PaBeHCTRA https://m.edsoo.ru/d7bafal2
TPEYTrOJIHLHUKOB

20 Tpu mpH3Haka pasexcTsa https://m.edsoo.ru/2a9887a8
TPEYTrOJIbHUKOB
T

21 PH TPH3HAKA paBeHCTRA https://m.edso0.ru/9bb24429
TPEYroJIbHUKOB
II

22 PHHAKH paBEHCTEA https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB

23 Hpusnaxu pasencrsa https://m.edso0.ru/6838bd37
MPSMOYTOJIBHBIX TPEYTOJLHUKOB
CBOJCTBO ME€INAHEI

24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/feba2371

MIPOBEACHHON K THIIOTEHY3€
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CBOJICTBO MEINAHEBI

25 IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MIPOBEAEHHON K THIIOTEHY3€
P 0

26 ABHODCAPCHIBIC 1 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHUE TPEYTrOJIBHUKHU
H o

27 PHSHAi # cRoMCTRa 1 https://m.edsoo.ru/daf99266
PaBHOOEIPEHHOTO TPEYroJIbHUKA
H o

28 PHSHAKIL 1 CBOHCTEA 1 https://m.edsoo.ru/3c498aal
PaBHOOEIPEHHOTO TPEYroJIbHUKA
H o

29 PUSHAKH M GBOHCTRA 1 https://m.edsoo.ru/4a4597ba
PaBHOOEIPEHHOTO TPEYroJIbHUKA

30 HepasenctBa B reometrpun 1 https://m.edsoo.ru/5¢23c39d

31 HepaBenctBa B reomeTpun 1 https://m.edso0.ru/61bb5b87

32 HepaBenctBa B reomeTpun 1 https://m.edsoo0.ru/77e15319

33 HepaBenctBa B reomeTpun 1 https://m.edsoo.ru/2a12d145
n o

34 pﬂMOerHOBHHH TPOYTOTBHME € 1 https://m.edsoo.ru/cba738df
yriiom B 30
n o

35 pﬂMoerHOBHHH TPEYTOILHII € 1 https://m.edso0.ru/79577c87
yriiom B 30
K 0

36 " OHTPOIbIAA pz,l, o4 o Teme 1 https://m.edso0.ru/985d6b47

TpeyroapHUKH

I1

37 ap“an HCIBHRIC HPAMBLS, HX 1 https://m.edsoo.ru/e7alac2d
CBOICTBa

38 [Iare1it noctynat EBknuaa 1 https://m.eds00.ru/82915793
Haxkpecr nexanue,

39 COOTBETCTBCHILIC 1 1 https://m.edsoo.ru/f8a72ef6

OJHOCTOPOHHUC YTIJIbI,
O6pa3OBaHHLIC Ipu NEpCCCUCHUN
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NapaJuIeIbHBIX MPSMBIX CEKYyILEH

40

Hakpecr nexaiuue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbBIC NIPU IIEPECEUCHUN
NapaJuICIbHBIX MPSMBIX CEKYyILEH

https://m.edsoo.ru/fd45766f

41

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE MIPH N1EPECEUEHUN
MapajuIeIbHbIX MPSMBIX CEKYyIEN

https://m.edsoo.ru/9bfba414

42

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NEPECEUEHUN
MapaJUICIIbHBIX IPAMBIX CEKYILEH

https://m.edsoo.ru/dcf58e2c

43

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IIPU MIEPECEUCHUH
napajuIeNbHBIX IPSIMbBIX CeKYyIlen

https://m.edsoo.ru/2a5b246¢

44

HpI/ISHaK MapayiCJIbHOCTH IIPAMBIX

4yepe3 PaBEHCTBO PACCTOSIHHMA OT
TOYEK OJIHOM MPSAMOM 10 BTOPOit
NpAMOM

https://m.edso0.ru/6942f486

45

HpI/ISHaK mapaJiiCJIbHOCTH MTPAMBIX

4yepes3 PaBEHCTBO PACCTOSHUN OT
TOYEK OJHOM IIPSAMOH 10 BTOPOU
psAMOM

https://m.edso0.ru/929568fa
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46 CymMma yriioB TpeyrojibHHKA 1 https://m.edsoo.ru/caa59a87

47 CymMa yriioB TpeyroJibHUKa 1 https://m.edsoo.ru/f71b17d3

48 Bremnue yriisl TpeyrojbHAKa 1 https://m.edso0.ru/b9223191

49 Bremnue yrisl TpeyrojbHAKa 1 https://m.edso0.ru/99eb2824
KonTtposnsHas paboTa o teme

50 "[TapamiensHble TPSIMBIE, CyMMa 1 https://m.edso0.ru/9917da72
YTJIOB TPEYroJibHUKA"

51 OKpUy)K HOCTD, XOP/IbI H IMAMETP, HX 1 https://m.edsoo.ru/64e76d1c
CBOWCTBa

52 KacarenbHast K OKpy>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a

53 OKpYyXHOCTbH, BHUCAHHAS B yTOJ https://m.edsoo.ru/ffcae611

54 OKpYXHOCTbH, BHUCAHHAS B yTOJ 1 https://m.edsoo.ru/98bbdffd
I1 I'MT

55 OFTHE O > [IPHMEHEHE B 1 https://m.edsoo.ru/7aef28db
3amadax

56 Honsrue o IMT, npumereriiie 5 1 https://m.edsoo.ru/1cal8372
3amadax
buccekTpuca u cepeMHHBIN

57 MEePIEHIUKYIISIP KaK 1 https://m.edsoo.ru/ef76e82b
TreOMETPUIECKUE MECTa TOYECK
O

58 KPYRHOCTE, OIHCAHHAL OROIO 1 https://m.edsoo.ru/564f6fce
TPEyroJibHUKa

59 OKpYIKHOCTE, OIHCAHHAS OKOIO0 1 https://m.eds00.ru/99523196
TPEyroJibHUKa

60 OKpYIKHOCTE, BIIHCAHHAS B 1 https://m.edso0.ru/3351964c
TPEYTrOJIbHUK

61 OKpYIKHOCTE, BIIHCAIHAS B 1 https://m.edsoo.ru/76e866c4

TPEYTOJIbHUK
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IIpocrenmue 3agaun Ha

62 1 https://m.edsoo.ru/263dba7c
MTOCTPOCHHE

63 Hpocteiintne sanart ta 1 https://m.edsoo.ru/f21fccfb
MTOCTPOCHHE
KonTtposnsHas paboTa o teme

64 "OKpYKHOCTb U KpYT. 1 https://m.edsoo.ru/le2edcl5
I'eomerpuueckue nocrpoenus”
[ToBTOpeHue u 0000IIeHNE 3HAHU I

65 OCHOBHLIX HOHATHIH U METOJOB 1 https://m.edsoo.ru/ec47a89c
Kypca 7 Kiacca

66 Hrorosas koHTpoJIbHAS paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpeHue u 0000ImIEeHNE 3HAHMI

67 OCHOBHBIX HOHATHIH U METOJOB 1 https://m.edsoo.ru/86b3725a
Kypca 7 Kiacca
[ToBTOpeHue 1 0000IMIeHNE 3HAHMI

68 OCHOBHBIX IIOHATHH U METOIOB 1 https://m.edso0.ru/49aed132
Kypca 7 kiacca

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/m Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl

I1

1 APLICTOTPANIM, ET0 HpHSHatit 1 1 https://m.edso0.ru/f9b299d8
CBOCTBa
I1

2 APALICIIOTPANIM, ET0 TIPHSHAK 1 1 https://m.edsoo.ru/dddcdd25
CBOWCTBa
I1

3 APELTETOTANIM, €10 HpHSHAti 1 https://m.edsoo.ru/77fd6d1d
CBOWCTBa
YacTHbIe clTydad Mapauie]IorpaMMOB

4 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 https://m.edso0.ru/94c93461
MPU3HAKU U CBOMCTBA
YacTHble cllydan mapajuiesiorpaMMOB

5 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 https://m.eds00.ru/51911786
MIPU3HAKH U CBOWCTBA
YacTHble cllydan mapajuiesiorpaMMOB

6 (TIpsIMOYTOJIBHHK, pOMO, KBaJIpaT), UX 1 https://m.edso0.ru/27256434
MPU3HAKH U CBOWCTBA

7 Tpanerus 1 https://m.edsoo.ru/8ef16498
P 0

8 ABHODORE 1 HpAMOyroaa 1 https://m.edsoo.ru/1b7b3ea8
Tpamneuu
P

9 aBHOOOKAT H PAMOYTObHas 1 https://m.edsoo.ru/be3cc4dc
Tpamneuu

10 Merton yaBOeHUs METMaHbI https://m.edso0.ru/987cb6e8

11 LlenTpanpHas cuMMeTpus https://m.edsoo.ru/9fb2aace
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KonTtposnsHas paboTa o teme

12 " < " 1 https://m.eds00.ru/144684c5
YeTpIpEXYyroJIbHUKA
T o
13 copena fhasieca i Teopea o 1 https://m.edsoo.ru/1f164baa
MIPOTNIOPIMOHATBHBIX OTPE3KaX
14 CpenHsis TUHUS TPEyroJibHUKA 1 https://m.edsoo.ru/5caas51b
15 Cpennsisi TMHUS TPEYTOJIbHUKA 1 https://m.edso0.ru/27335f97
16 Tpanenus, e€ cpeaHss TUHUA 1 https://m.edso0.ru/e4935643
17 Tpaneuus, e€ cpeaHss JIUHUS 1 https://m.edsoo.ru/43c7b651
18 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [TpormoprmoHaIEHBIE OTPE3KH 1 https://m.edsoo0.ru/537cf2b8
20 LlenTp Macc B TpeyroJbHHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TomoOHbBIE TPEYTOTEHUKHI 1 https://m.edsoo.ru/de9d4f1f
22 Tpu npusHaxa nox06Hs 1 https://m.edso0.ru/3d9d8817
TPEYrOJIbHUKOB
23 Tpu npisiaia 101001 1 https://m.edsoo.ru/65d233dd
TPEYrOJIbHUKOB
24 Tpu npusHaxa no00us 1 https://m.edsoo.ru/2ab3b872
TPEYroJIbHUKOB
T 0
25 PH HIpHSHAKA HOA0bHA 1 https://m.edso0.ru/a87287f2
TPEYroJIbHUKOB
I1 0
26 PHMEHCHHC HOZODHL HPH PICHIH 1 https://m.edsoo.ru/4a8cbfdf
MPAaKTUYECKUX 3a/1a4
27 Kourpoasias paora no reme 1 https://m.edso0.ru/f5573351
"ITotoOHBIE TPEYrOABHUKH"
28 Ceoifcrsa wiomazieH 1 https://m.edsoo.ru/dcec5b8c
reOMETPUYECKUX PUTYD
29 @opmyInbl ISl TIOLIAAN 1 https://m.edsoo.ru/b91f44ea
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TPCYroJIbHUKA, IapajluicjorpamMmma

DopmyJIbl IS TIIOIIAAN

30 https://m.edsoo0.ru/d58d8422
TpEYyroJibHUKA, apajljiesorpamma
(0))

31 OPMYJIBL JUTL TLIOTHa M https://m.edsoo.ru/d1c6cf5b
TpEYyroJibHUKA, apajliesorpamma
(0))

32 OPMYJIBL JUIA TLTOTIA/H https://m.eds00.ru/958e8498
TpEeyrojabHUKa, MapauieJorpaMmma
(6))

33 OPMYJIBL VT Lo Au https://m.edsoo.ru/2e5a5e9d
TpEeyrojabHUKa, MapauieJorpaMmma
B N

34 PIHMCIICHHC TLTOIAICH CITOAHBIX https://m.edsoo.ru/c19ff29c
Guryp
H <

35 JIOMAM PUTYp Ha KIETIATOH https://m.edsoo.ru/c67fd599
Oymare

36 [Tmomamau mogoOHBIX HUTyp https://m.edsoo.ru/dclel62f

37 [Tmomaau mogoOHBIX HUTyp https://m.edsoo.ru/1b83b7d3
3

38 ANaTH € NpAKTHACCKIM https://m.edsoo.ru/7a6abeed
coJiepKaHueM
3

39 ANaTH € NpAKTHACCKIM https://m.edsoo.ru/elfab379
coJiepKaHueM

40 Pemenue sanas CvHOMOmHO verola https://m.edsoo.ru/f8fbc711
BCIIOMOTaTEIBHON ILIOIaI1
K 5]

41 | OHTPOHHV{‘M paboTa Mo TeMe https://m.edsoo.ru/4247ccd7

[ Inomane

T I1 é

42 copema [Tudaropa n ¢8 https://m.edsoo.ru/1de9988f
MIPUMEHEHHE
T I1 é

43 copema [Tudaropa n 8 https://m.edsoo.ru/e8c9529b

NPHUMCHCHUC
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Teopema [Tudaropa u eé

44 https://m.edsoo.ru/da7f91dc
IIPUMEHEHNE
T I1 g

45 copema [Tudaropa u ¢ https://m.edsoo.ru/6a4fd62b
IIPUMEHEHNE
T I1 g

46 copema [Tudaropa n ¢ https://m.edsoo.ru/398e21a6
IIPUMEHEHNE
OmnpeneneHne TPUrOHOMETPHUECKUX
(GbyHKIM ocTporo yria

47 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, https://m.edso0.ru/5f57859b
TpI/IFOHOMeTpI/I‘-IeCKI/Ie COOTHOIIICHU S
B IIPAMOYI'OJIBHOM TPEYIOJILHUKE
@)

48 CHOBHOE TPHTOHOMETPHHICCKO® https://m.edsoo.ru/3a89df6a
TOXJECTBO
O

49 CHOBHOE TPHTOHOMETPHACCKO® https://m.edsoo.ru/12127fcl
TOXKJIECTBO
O

50 CHOBHOE TPHTOHOMETPHACCKO® https://m.edsoo.ru/15d3c665
TOXKJIECTBO
KonTtponpHas padoTa o Teme

51 "Teopema ITudaropa n Havana https://m.edsoo.ru/22adb816
TpUuroHomeTpun"
B

52 [HCAHHPIC HeHTpaHBHUHe yrnm,u https://m.edsoo.ru/83f3e14d
yroJI MeXAY KacaTelbHON U XOpIaon
B

53 [IHCATHbIC 1 I.leHTpaJ'II;I—iBIe YFHH’U https://m.edso0.ru/49a5642c
yroJI MeXAY KacaTelbHON U XOpIaon
B

54 [HCAHHPIC ueHTpaﬂbHvHe er'IBI,V https://m.edsoo.ru/bec6aabe
yroJI MeXAY KacaTelbHON U XOpJaon

55 VYTibl MEXIY XOpJIaMU U CEKYLITUMHU https://m.edso0.ru/d25ba946

56 VYTibl MEXIY XOpJIaMU U CEKYLITUMHU https://m.edsoo.ru/85bb8h6e
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57

BHI/IcaHHBIe H OITMCAHHLBIC
YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U
CBOICTBA

https://m.edsoo.ru/72d2d56¢

58

BHI/IcaHHI)Ie " OITMCAHHEBIC
I-IeTI)IpéXYFO.]II)HI/IKI/I, ux HpI/I3HaKI/I nu
CBOICTBA

https://m.edsoo.ru/5d95fale

59

BHI/ICZlHHI)Ie " OITMCAHHEBIC
LIGTI)IpéXYl"O.]'II)HI/IKI/I, ux HpI/ISHaKI/I %1
CBOICTBA

https://m.edsoo.ru/857c578b

60

[IpuMeHeHne CBOWCTB BIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJIBHUKOB IPH
pEelIeHNN TEOMETPUYECKUX 3a7a4

https://m.edsoo.ru/c753c21a

61

[IpuMeHeHne CBOWCTB BIMCAHHBIX U
OTMCAHHBIX YETBIPEXYTOJIbHUKOB IIPH
PEILICHNN T€OMETPUUECKUX 3a1a4

https://m.edsoo.ru/77caflad

62

B3anmHoe pacrnosioxkeHue JByx
OKPY>KHOCTEH, 00I1I1e KacaTeIbHbIe

https://m.edsoo.ru/22357ffa

63

Kacanue okpyxxHocTteit

https://m.edsoo.ru/9ddff952

64

KonTtponpHas padoTa o teme "Y1l
B OKpYXHOCTHU. Brincanusie u
OTIMCAaHHBIE YEThIPEXYrOJIbHUKH"

https://m.edsoo.ru/f319755d

65

IToBTOpEHNE OCHOBHBIX MOHSATHH H
METOJIOB KypcOB 7 U 8 KJIACCOB,
000011eHrE 3HAHUI

https://m.edsoo.ru/2359e41e

66

[ToBTOpEHUE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUI

https://m.edsoo.ru/73d61fd9

67

Htoropas KOHTPOJIbHAsA pa60Ta

https://m.edsoo.ru/7482fa88
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[ToBTOpEHNE OCHOBHBIX NOHATUN U

68 METOJIOB KypCOB 7 U 8 KIJIaCCOB, 1 https://m.edso0o.ru/e464967b
0000111IEHrEe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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https://m.edsoo.ru/e464967b

9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KontpoubHnsbie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
O
1 HpeﬂefeHHe TPHTOHOMETPHHICCKHX 1 https://m.edsoo.ru/b3c64e7c
¢byskuuit yrinos ot 0° no 180°
2 dopMyIibl IPUBEICHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema kocuHYCOB 1 https://m.edsoo.ru/69c32eb3
5 Teopema kocuHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHycoB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHycoOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHycOB 1 https://m.edsoo0.ru/67e612c1
H
9 AXONICIAE JUNH CTOPOH 1 1 https://m.edsoo.ru/8bcf3969
BEJIMYUH YIJIOB TPEYrOJbHUKOB
10 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/2f985b58
11 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemienne TpeyroinbsHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyronsHUKOB 1 https://m.edso0.ru/9557249d
I1
14 DAKTHACCROC HPUMEHEHHE To0peM 1 https://m.edsoo.ru/bdc72cbl
CHHYCOB U KOCHHYCOB
I1
15 DAITIHCCKOS TPHMCHEHHE TE0peM 1 https://m.edso0.ru/7197fb99
CHHYCOB U KOCHUHYCOB
K
16 OHTPOIIBHAs paboTa 1o Teme 1 1 https://m.edsoo.ru/e784c943

"Pemenue TpeyrojpHUKOB"
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17

[Tonsitue o mpeoOpazoBaHUM MOI00US

https://m.edsoo.ru/ebf9323e

18

COOTBETCTBEHHLIE DJIEMEHTEI
o100HBIX pUryp

https://m.edsoo.ru/b6c9917d

19

COOTBETCTBEHHBIE DIIEMEHTEI
o100HBIX pUryp

https://m.edsoo.ru/15a8fba3

20

TeopeMa 0 mpoU3BEAECHUN OTPEZKOB
XO0pJ, TeOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYILHX, TEOPEMA O
KBaJpare KacaTeJIbHOU

https://m.edsoo.ru/e4ed2d8e

21

TeopeMa 0 TPOU3BEAECHNUH OTPE3KOB
XOpJ, TeOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYIIIHX, TEOpEMa O
KBaJpaTe KacaTeJIbHOU

https://m.edsoo.ru/f22f5b5f

22

Teopema o Ipou3BEICHUN OTPE3KOB
XOp, TeOpeMa O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, TeOpeMa O
KBaJipaTe KacaTeabHOU

https://m.edso0.ru/834h9462

23

[IpumeHeHnue TeopeM B pelICHUH
reOMETPUUECKUX 3a/1a4

https://m.edsoo.ru/1c13d2d7

24

[IpumeHenue TeopeM B pelIeHUH
TreOMETPHUYECKUX 33124

https://m.edsoo.ru/17b7b4d4

25

[IpumeHenue TeopeM B pelIeHUH
TreOMETPHUECKUX 3a/1a4

https://m.edsoo.ru/af72d448

26

KontponpHas paboTa no reme
"ITpeoGpa3oBanue moaoous.
MeTpudeckue COOTHOILICHHUS B
OKpyxHOCTH"

https://m.edsoo.ru/da5138ee

27

OnpeneHeHI/Ie BEKTOPOB.

https://m.edsoo.ru/53a4c485
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PuU3NYECKUN U T€OMETPUYECKUI
CMBICJI BEKTOPOB

CnoskeHue U BeIUUTaHHE BCKTOPOB,

28 https://m.edsoo.ru/d5c7dc9e
YMHOKEHUE BEKTOpa Ha YUCIIO
Cnoxxenue aHl€E BEKTOPOB,

29 JTOFCHUE H BLIAHTAHE BEKTOPOB https://m.edsoo.ru/5fc8e3ef
YMHOKEHUE BEKTOpa Ha YUCIIO
C

30 JTOCHUE H BLIMHTAHHE BEKTOPOB, https://m.eds00.ru/b66195d4
YMHOKEHHE BEKTOpa Ha YHCIIO
Pa3noxxenne BekTopa 1o

31 JIOMCHIE BEKTOPa 1O IBYM https://m.edsoo.ru/d57fedf3
HEKOJUIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa https://m.edso0.ru/393e5532
CkansipHO€ MTPOU3BEICHUE BEKTOPOB,

33 €ro IPUMEHEHUE JIJIST HaXO0KICHUS https://m.edsoo.ru/4c2c7ae3
JUTHH 1 YTJIOB
CkaysipHO€ MMPOU3BENICHUE BEKTOPOB,

34 €ro MPUMEHEHHUE ISl HaXOXKACHUS https://m.edsoo.ru/6e5f3e8d
JUTHH 1 YTJIOB
Pemenue

35 HHICHHE 37T € HOMOTIPIO https://m.edso0.ru/7788ed68
BEKTOPOB
Pemenue

36 HHICHHE 347 € HOMOTIPIO https://m.edsoo.ru/b1d59d28
BEKTOPOB
II

37 PHMCHCHHE BEKTOPOB JUTT PEICHIA https://m.edsoo.ru/8faeee39
3a/1a4 (GU3UKH
K 3]

38 " OHTpOJH’f‘{aH PabOTa To Tene https://m.edso0.ru/181256¢h

Bexropsl

39 /leKapToBhl KOOPIHMHATSI TOHCK Ha https://m.edsoo.ru/6a4cbb6a
IUIOCKOCTH

40 VYpaBHEHME NPSAMON https://m.edsoo.ru/cd67f435
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41 YpaBHEHUE NPSAMOI https://m.edso0.ru/c2723581
42 VYpaBHEHHE OKPYKHOCTU https://m.edsoo.ru/d858d33e
43 KoopauaTe! Totex nepececHita 1 https://m.edsoo.ru/76b1be7d
OKPYXXHOCTH H MIPSIMOA
Meron KoOpauHAT IPU pELICHUN
44 reOMETPUYECKUX 3a]1aY, 1 https://m.edsoo.ru/2fc365c5
MPAKTUYECKUX 3319
Meroa KoOpauHAT IPHU pELIEHUN
45 reOMEeTPUYECKUX 3a7a4, 1 https://m.edsoo.ru/el2ca595
MPAKTUIECKUX 3319
Meroa KOOpAMHAT HPH PELIEHUN
46 reOMEeTPUYECKUX 3a7a4, 1 https://m.edsoo.ru/cdca5a96
MPAKTUIECKUX 3319
KonTtponsHas paboTa o Teme
47 " JlekapTOBBI KOOPIMHATHI HA 1 https://m.edsoo.ru/e254¢ff4
miockoctu”
48 IlpapmIbible MHOrOYTOMBHHKIL, 1 https://m.edso0.ru/5733b6f2
BBIYHCIICHUE UX DJIEMEHTOB
49 Yucno n. JImuHa OKpYKHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno w. JImuHa OKpYKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlvHa oyru OKPY>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Pannannas mepa yria 1 https://m.edso0.ru/d885149f
53 [Tnomanp kpyra, cekTopa, cerMeHTa 1 https://m.edso0.ru/984c824c
54 [Inomans kpyra, ceKTOpa, CErMeHTa 1 https://m.edso0.ru/729f9dda
55 [Inomans kpyra, CEKTOpa, CErMEHTa 1 https://m.edsoo.ru/f76de8ab
56 TTonaTue o IBMIKEHUU MIOCKOCTH 1 https://m.edso0.ru/376d67dd
57 [TapannenpHbIil mepeHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
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58

[TapamienpHbIN IEPEHOC, TOBOPOT

https://m.edso0.ru/94431449

59

[TapamienpHbIN IEPEHOC, TOBOPOT

https://m.edsoo.ru/2balc265

60

[TapamienpHbIM IEPEHOC, TOBOPOT

https://m.edsoo.ru/af48c48e

61

[IpuMeHeHne NBUKEHUI ITpU
peuieHun 3aaqy

https://m.edsoo.ru/ff7d8897

62

KonTtponsHas pabora no temam
"[IpaBusbHBIE MHOTOYTOJIbHUKH.
OkpyXHOCTb. JIBH>KEHUSI TNTIOCKOCTH"

https://m.edsoo.ru/ele8aela

63

[ToBTOpeHnue, o6odIICHNE,
cucreMarusanus 3HaHui. Msmepenue
TreOMETPUYECKUX BEJIUYHUH.
TpeyronbHUKH

https://m.edsoo.ru/72edal63

64

[ToBTOpEeHue, 0600IICHNE,
cUCcTeEMAaTU3alysI 3HaHUH.
[TapannensHble U
MEePIEHINKYIISIPHBIE TIPSIMbIE

https://m.edsoo.ru/92569f1e

65

[ToBTOpEeHue, o6o0IIEeHNE,
CUCTeMaTH3alusl 3HAaHHH.
OKpYyXHOCTb U KPYT.
I'eoMeTpuueckue nocTpoeHus. Y bl
B OKPYKHOCTHU

https://m.edsoo.ru/f15718de

66

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTu3alus 3HaHui. BrucanHbie
Y OIMCAHHBIC OKPYKHOCTHU
MHOTOYTOJILHUKOB

https://m.edsoo.ru/5b4988db

67

Htoropas KOHTPOJIbHasA pa60Ta

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpenue, 06061IeHNE,
cHUCTEMATH3allHsl 3HAHUI

https://m.edso0.ru/2346d284
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPoOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
Pacrio3naBath HM3y4YeHHBIE T€OMETPpHUUYECKUE (UTYPBI, OMPEICIIATh HX
B3aMMHOE€ DACIOJIOKEHHE, H300pakaTb TIeoMeTpuyeckue ¢GUrypsl,
6.1 BBITIOJTHATh YEPTEXKHU 10 YCIOBUIO 3a7add. V3MepsATh JHHEHHBIC WU
YTJIOBBIE BEIMYMHBL. Perrare 3amaun Ha BEIYUCIICHHUE JUTHH OTPE3KOB U
BEJIUYHH YTJIOB
Jlenats TpyOyIO ONEHKY JIMHEHHBIX M YIIIOBBIX BEITUYHH MPEJIMETOB B
6.2 peanbHON JKHU3HH, pa3sMepoB MPHUPOIHBIX OO0BEKTOB. Paznuuars
pa3Mepsbl 3TUX 0OBEKTOB MO MOPSAIKY BEIUYMHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a/1a4am
[Tonb3oBaThbCsl MPU3HAKAMK PABEHCTBA TPEYrOJIbHUKOB, UCIIOJIB30BATh
6.4 IPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUU
3a1au
65 [IpoBomuTh  JOTHMYECKHE  PACCY)KIEHHS C  HCIOJIb30BaHHUEM
' FeOMETPUUECKUX TEOPEM
[Tonb3oBatbes MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, MPOBEAEHHOW K TUIOTEHY3E
PSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUU T€OMETPUUYECKHIX 33124
Onpenenars napamiedbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 obpa3yer ¢ HUMH cekymias. OnpeaensaTh MapaieIbHOCTh MPSMBIX C
' MOMOII[BIO0 PAaBEHCTBA PACCTOSHHUI OT TOYEK OJHOW MPSMOM 0 TOYEK
APYrou npsmMou
6.8 Pemats 3a1aun Ha kiieT4aroil Oymare
6.9 [IpoBOIUTh BBHIYMCIEHUS ¥ HAXOJIUTh UHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJadaX C MHCIOJIb30BAHUCM




CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX TPU TEPECEYCHUU JBYX MapaUICTbHBIX HPSIMBIX

ceKyllen. Pemare npakTryeckue 3aa4i Ha HaX0KJICHUE YIII0B

BJIaIleTI) IIOHATHEM reoMETprUICCKOIro MECTa TOYCK. YmeTs

6.10 OTpeneNniaTh OWUCCEKTPUCY yIila W CEepeIWHHBIA TEPHEeHIUKYIIp K
OTPE3Ky KaKk FT€OMETPUICCKHIE MECTa TOUYCK
DopMyIHpOBaTh ONPEICIICHUS OKPY)KHOCTH M Kpyra, XOpIbl |
6.11 IaMeTpa OKPY)KHOCTH, IIOJIb30BAaThbCcsl WX CBOHCTBAMHU. YMeETh
MIPUMEHSTH 3T CBOMCTBA MIPH PEIICHUN 3324
Bragere TOHSATHEM ONMHMCAHHOW OKOJIO TPEYrOJIbHWKA OKPYXKHOCTH,
yMeTh HaxomuTh e€¢ 1eHTp. [lomp3oBarbest (pakTraMu O TOM, HTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHON TOYKE, U O
TOM, YTO CEPEJAWHHBIC TMEPICHIANKYIAPHl K CTOPOHAM TPEYroJbHHKA
MEePECEKAIOTCS B OJTHOM TOUKE
Bragerp TOHATHEM KacaTebHOW K OKPYKHOCTH, TIOJB30BATHCS
6.13 TEOPEeMOW O TMEpPHNEeHIUKYSIPHOCTH KacaTelIhbHOM U pajauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
614 [Tomb30BaThcsi TPOCTEHIIMMU T'E€OMETPUYECCKUMH  HEPaBEHCTBAMH,
' MMOHUMATh UX MPAKTHYECKUI CMBICIT
6.15 [IpoBOANUTE OCHOBHBIE T'€OMETPUYECKHE MOCTPOCHHSI C IMOMOIIBIO
' IUPKYIIS ¥ JIMHEHKH
8 KUIIACC
Kon .
IIpoBepsiemble npeaIMeTHBIE Pe3YJIbTATHI OCBOCHHS OCHOBHOM
MPOBEPSIEMOT 0 .
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3zoBaHus
pe3yJabTaTa
6 I'eomerpus
61 PacriozHaBaTh OCHOBHBIE BHJBI UYETBIPEXYTOJBHHUKOB, UX DJIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMU MU PEIICHHUH T€OMETPHUECKUX 33134
6.2 [IpumeHsaTh CBOMCTBA TOUYKM TEPECEUEHUsT MEAUaH TPeYroJbHHKa
. (meHTpa mMacc) B peleHun 3a1a4
6.3 Brnagers moHsTHEM CpeaHEW JIMHUM TPEYrojlbHUKAa W TpaleluH,

NOPpUMCHATL HX CBOMCTBa npu peHiCHUNU TCOMCTPHUYCCKUX 3aHad.




ITonp3oBarbes Teopemont Paneca U TEOPEMOU O NMPONOPLUOHATIBLHBIX

OTPE3Kax, MPUMCHATH UX JJIA pCHICHUA NPAKTUYICCKUX 3a1aYd

6.4

[IpumensaTs mnpu3HakKu 1OA00US  TPEYTOJIBHUKOB B PEIICHUU

TCOMETPHUUCCKUX 3ada1d

6.5

[Tonme3oBaTbes Teopemoit [Indaropa mis pemeHus reoMeTPUIECKUX U
IMPAKTUYCCKUX 3aJa4. CTpOI/ITL MaTEMaTUYCCKYIO MOACIIb B
IMMPAKTUYCCKUX 3aJavdax, CaMOCTOATCIbHO ACJIAaThb qepTén( U HaXOJUThb

COOTBECTCTBYIOIIHEC NJIMHBI

6.6

Biagete NOHATHSMM CHHYCAa, KOCHMHYCAa M TaHIE€HCAa OCTPOrO yrja
MIPSIMOYTOJIBHOTO TpeyroibHUKa. Ilonb30BaTbCsd ATUMH NOHATUAMU

I PEIICHUSA MMPAKTUYCCKUX 3a1a4

6.7

Beruucnsate (pa3nudHBIMUA CIIOCOOAMHM) TIIOMIAAh TPEYTOJbHUKA |
IO  MHOTOYTOJIBHBIX Guryp (moJsib3ysich, TIJe HE00X0AUMO,
KalbKynaATopoM). [IpuMeHsTh ModydYeHHbIE YMEHHS B IPAKTHUECKUX

3a7a4ax

6.8

BrageTs MOHATHAME BIUCAHHOTO U IIEHTPAILHOTO yTiia, UCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yriiaxX MexAy XopAaMu (CEeKyIUMH) U
yrie MeXIy KacaTelbHOW M XOPIOHW NMpH pelieHUH TeOMETPHUUYECKUX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUEM OIIMCAaHHOI'O IICTBIpéX}’l"OJ'IBHI/IKa, IIPpUMCHATH

CBOMCTBA ONMCAHHOTO IIeTpréX}’FOJ’IbHI/IKa IIpyu pCIICHUH 3a1a4

6.10

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHWsA Ha  IPaKTHUKE —  CTPOHUTH
MAaTEMAaTUYCCKUE MOJACIN OJIA 3aJayd peaﬂbHOﬁ JKU3HHU U IIPOBOJUTH
COOTBCTCTBYHOIIME  BBIYMCIICHHA C IIPUMCHCHUEM HO,Z[O6I/I${ n

TPUTOHOMETPHH (MOJIB3YSICh, T HEOOXOAUMO, KAIBKYISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUCCKUC (I)yHKI_II/II/I OCTPBIX YI'JIOB, HAXOOUTH C UX

IIOMOIIBIO PAa3JIMYHBIC JBJICMCHTBI MPAMOYT'OJIBHOTO TPCYTrOJIbHUKA




(«pemreHue  MPSAMOYTOJBHBIX  TPEYroJabHUKOB»). Haxomuts (¢

MOMOIIBIO KATBKYJISATOPA) JITUHBI U YTIIbI ISl HETAOIMYHBIX 3HAYCHHIA

6.2

[Tonwp30BatbCs bopmynamu [IPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOXKJICHUSI COOTHOIIEHUM

MCKAY TPUTOHOMCTPHUYCCKUMH BCIMUYNHAMU

6.3

Hcnonp3oBare TEOpPEMBI CHHYCOB M KOCHUHYCOB [UIsl HAaXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

MNPUMCHATH UX IMPU PCIICHUH TCOMECTPHUICCKUX 3a/1av

6.4

Bnagerp nonHsTHsIMM TpeoOpazoBaHUs MOJOOMUS, COOTBETCTBEHHBIX
aieMeHTOB MoJ00HbIX (uryp. Ilonb3oBaTbest CBOMCTBAMH TOA00US
MIPOU3BOJBHBIX (PUTYpP, YMEThb BBIYHCIATH JJIMHBI U HAXOJUTh YTJIbI Y
nonoOHbIX ¢uryp. [IpuMeHsTH CBOWCTBA MOJAOOMS B TMPAKTHYECKUX
3ajayax. YMeThb NPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYyp B

OKpY’KaIoIlleM MUpe

6.5

[Tonb3oBaThCcss TeOpeMaMH O MPOU3BEJCHUH OTPE3KOB XOpA, O

MIPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHON

6.6

[lonb3oBaTbcsi BEKTOpaMM, TIOHUMAaTh MX TIEOMETPUYECKUA U
(¢bu3nyeckuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M
¢busnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB

JJId HAaXOXACHUA IJIWH U YTIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAHWHAT Ha INIOCKOCTH, IIPUMCHATH €0 B

PEIICHNHU TCOMETPHUICCKUX U MTPAKTUYCCKUX 3ada4

6.8

BJ'Ia,Z[eTB ITIOHATHUAMUA IIpaBUJIBHOT'O MHOT'OYI'OJIbHHKA, JJIMHBI
OKPY’XHOCTH, UIMHBI AYId OKPYKHOCTH U paﬂHaHHOﬁ MCPBI yI'JIa,
YMCThb BbBIYUCIATH ILJIOIAAb Kpyra #Hu €ro JacTew. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHUS B IIPAKTUYICCKHUX 3a/ladax

6.9

Haxoaute ocu nnu LHCHTPbI CUMMCTPHHA (1)I/Il"yp, IIPUMCHATb ABUIKCHUS

IIJIOCKOCTH B HpOCTCfII.HPIX clryqyasax

6.10

HpI/IMeHHTL MOJIYYCHHBIC  3HAaHHA Ha  IIPAKTUKE —  CTPOUTH
MAaTEMAaTUYCCKUC MOACIN OJIA 3aJgayd peaJ'IBHOI\/’I JKU3HU U TMIPOBOIUTH
COOTBCTCTBYHOIIUEC  BBIYUCIICHUA C TMNPUMCHCHUCM HO)IO6I/IH n

TPUTOHOMETpUYECKHX (GYHKUUH (MONB3ysiCh, TA€ HEOOXOIUMO,




KaJIbKYJIATOPOM)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
Havanphble nonstus reometpun. Touka, npsimasi, OTpe30k, Jdy4. YroJ. Buabl
6.1 yriaoB. BeprukaneHele M cMexHble yribl. buccekrpuca yrina. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYASIPHOCTD MPSIMBIX
6.9 Cummerpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETPHUH.
' [Ipumepbl cUMMETPHUH B OKPYXKaroIleM MUpe
6.3 OCHOBHBIE TIOCTPOEHHSI C IOMOIIBK) LHUPKYJIS W JIMHEWKH. TpeyroyibHUK.
' BricoTa, Mmeanana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE UM pPAaBHOCTOPOHHUN  TpeyrojabHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBA ¥ TIPU3HAKK PABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
66 CBolicTBa U MPU3HAKU MapajuiebHBIX OpsiMbIX. CyMMa yriloB TPEYrojabHHUKA.
' Breminue yriibl TpeyrojibHUKa
[IpsimoyroneHbiii  TpeyroiabHUK. (CBOMCTBO MeIUaHbl MPAMOYTOJIBHOTO
6.7 TPEYroJbHUKA, MPOBEIEHHONW K runorteHy3e. llpu3zHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. 1IpsIMOYTrOJIbHBIA TPEYTOJBbHHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHo#, TeopemMa o OosblieM yrie u Oousblieil  cTOpoHE
TpeyroybHUKa. [lepneHauKysp u HaKJIIOHHas
6.9 I'eomerpuueckoe Mmecto Touek. buccekTpuca yria M CepeaMHHBIN
' NEPIIEHIUKYIAP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK
OKpy)XXHOCTb U Kpyr, XopJa M JuaMeTp, HuX cBoiictBa. B3aumHoe
6.10 pacnoyioKeHUue OKpYKHOCTH U mpsmoid. KacarenpbHas u  cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BNHMCAHHas B Yroj. BrnucaHHas W oOmNMcaHHas OKPYXHOCTH

TPEYTrOJbHUKA




8 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYerplpéxyrosbauku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpamnenus, paBHOOOKas Tparneuus, e€ cBoicTBa U npu3Haku. [IpsMoyroabHas
' Tpaneuus

6.4 Meron yaBoenusi Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TEOopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TPeYrojbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Togo6ue TpeyronbHUKOB, KOdpduiueHt mnonodus. Ilpusnakum momgoOus
' TpeyrojabHUKOB. [IpruMenenue nogo0us npu peneHnH NpakTUIeCKUX 3a1au
6.7 @opmynbl Ui IUIOIIAM TPEYroJibHUKA, TMapajjenorpamMMa, pomba u
' Tpaneuuu

6.8 CpoiicTBa Tuiomane reomerpuueckux ¢uryp. OTHOIICHHWE TUIOIIAACH
' MoI00HBIX puryp

6.9 Brruncnenue miomanei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' MPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHFE€HC OCTpPOro yrja MpsSMOYTrOJIbHOIO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpPUYECKHUE
¢bynkun yrinos B 30°, 45° u 60°

6.12 Brnucannble W LEHTpaibHBIE YIUIBI, YrOJ MEXIY KacaTellbHOM U XOpIOW.
' VYTibl MEXIY XOpIaMU U CEKYLIUMU

6.13 BrnivcaHHBIE M OIIMCAHHBIE YETBIPEXYTOIBHUKU

6.14 B3aumHOoe pacnonoxeHue IByX OKpyxHocTed. KacaHue OKpyXHOCTEH.

OOm1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 I'eomerpust
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJIECTBO. DOPMYJIBI IPUBEACHUS
Pemrenne TpeyronbHHKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 MPAaKTUYECKUX 3aJad C HCIOJIb30BAHHEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [TpeobpazoBanme mopoowms. [1oo0Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o MpoM3BENCHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bexkrop, umHa  (MOJIYJIb) BEKTOpa, COHAIIPABJICHHBIE  BEKTOPBHI,
65 MPOTHBOIIOJIOKHO ~ HANPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEpAIH HAJl BEKTOpaMu. Pa3iokeHne BeKTopa 1o JAByM
HEKOJITHHEAPHBIM BEKTOpaM
66 Koopanuats! BekTopa. CKansipHOE TpOU3BENEHHE BEKTOPOB, IPUMEHEHUE LIS
' HaXO0XICHUS JUTHH U YTIIOB
JlekapTOBBI KOOPJMHATHI Ha IUIOCKOCTU. YpPaBHEHUA MPAMOU U OKPYKHOCTH B
6.7 KOOpJIMHATaX, MepeceueHne OKPYKHOCTEH U MpsMbIX. MeToa KOOpIUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlvHa okpyxHOCTH. ['pajiycHast u paguaHHasi Mepa yria, BBIYUCICHHUE UTUH JyT
' OKpPY)KHOCTEH
6.10 [Tmomanp kpyra, cCeKTopa, cerMmeHTa
611 JIBuKeHHUST TUIOCKOCTH W BHYTPEHHUE CHUMMETpHH (uryp (dremMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHSAMH: MHOXECTBO, IIOJIMHOXECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUISL OTIMCAHUsl PEAIBHBIX IPOLIECCOB U SIBJIEHUH, IIPU PEIIECHUN 3a/1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUSAMM: ONpPENEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPHULIAHWA BBICKA3bIBaHUH

YMeHHe omnepupoBaTh TMOHATHSAMHU: HaTypajdbHOE YHCIIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JICTUMOCTh HATypalbHBIX YHCEN, MPHU3HAKH
JIETMMOCTH, IEJI0€ YHUCIIO0, MOAYJIh YHCIIA, OOBIKHOBEHHAs ApoOb M
JecsTUYHasE IpoOb, CTAHAAPTHBIM BHJI YMCIA, PAIMOHAIBLHOE YHUCIIO,
UPPALMOHATILHOE YHUCIO, apuPMETUYCCKUN KBaJpPaTHBIA KOPECHB;
YMEHUE BBINMOJHATH  JEWCTBUS C  YHUCIAaMH, CpaBHUBATh U
yHOpSAIOYMBATh YHWCIA, MPEACTABIATh YHCIAa Ha KOOPJIWHATHOM
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSMH: CTENEHb C LIENBIM IOKa3aTeseM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPQKEHUI ¢ KOPHAMM, pa3joXKeHHEe MHOTOUYJIEHA Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONICpUPOBATh NNOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUUA, TpaduK PYHKIUH, HYIU
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHAIBHOCTD, JIMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPIUOHANBHOCTh, Mapaboja, rumnepOosa; yMeHue
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JJI PELICHUs 3a/ad U3 JAPYTHX
Y4EOHBIX MPEIMETOB W PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIepupOBaThH MOHATUSIMU: MOCJIeI0BATEIHHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA MOCJENIOBATEILHOCTEH, (POPMYJIbl CyMMBI U
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4u pasHbIX THUIIOB (B TOM YHUCJIE Ha IPOLCHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEpPABCHCTBA W CUCTEMbI II0 YCJIOBUKO  3aJa4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: GUTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TpPEyroJbHUKH, MPSIMOYTOJIbHBIM TpEeyrojbHHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl MU BBICOTA TPCYTrOJIbHHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajiesorpaMMm, poMO, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYrI, KacaTejlbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymeHue pemarhb 3a/Jaud, B TOM YHCJIE W3 TOBCEIHEBHOM
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJa MEXIYy TMpsSMBIMUA, TEPICHAUKYISP, HAKIOHHAs, MPOCKIUs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TPSIMON; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nonobue ¢Guryp, napaieTbHOCTh U MEPIEHIUKYIISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATHSIMH: JJUHA, pACCTOSHUE, Yroi
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIN Kpyra, oobema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkarh IUIOCKME GUTYPBl W WX KOMOWHAIIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMaA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAIIAPHOC ITPOU3BCACHUC BCKTOPOB;,
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC H3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOIIYI0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX IIPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4alHbBIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Iepedopa M € HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITHM M SIBJICHHH, MOHUMAaTh POJb IMPAKTHUUECKU JTOCTOBEPHBIX U
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHnne BbIOMpaTh TOAXOMAIIANA W3YYEHHBIM METOJM I PeIIeHUs
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUI U UX aBTOPOB B OTEUECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 Harypanenbie u nensie uncina. [Ipu3Haky JeIMMOCTH LIEIIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
' MepUOANYECKUE APOOH

13 PanmonaneHubie  uucia. ApudMeTHyecKHe ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JlelictButenbHple uYncia. ApudMeTHdecKkue ornepanuud C JIeHCTBUTECIbHBIMU
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
. pe3yJbTaTa BIYUCIECHUM
2 AnreOpandeckue BbIpaXKEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panuoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u ApoOHO-panMoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTrpudeckas mporpeccuu. Dopmyna  CIOKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl |
MUHUMYMBl QyHKIMH. HawnOoinbliee n HauMeHblee 3HAYeHHWE (PYHKIMH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢urypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YUYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
* Maremaruka. ['eometpust: 7 - 9-e kacchl: 6a30BbIid YPOBEHB: YUEOHUK; 14-¢
n3nanue, nepepadborannoe Aranacsu JI.C., byryzos B.®., Kanomues C.b. u ap.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

¢ HHpopManmoHHO-METOANYECKOE TTMCHhMO 00 OCOOEHHOCTSX MPEToJaBaHuUs
yuebHoro npeamera «MartemaTtuka» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTonuueckue peKOMEH IAINK 0 CO3/IaHUI0 KJIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(UIICH U KITACCOB C YIIYOJICHHBIM U3yYCHUEM
MaTeMaTHKHU, (PU3UKU, XUMUHU, OMOJIOTHH B 00I11e00pa30oBaTEIbHbBIX
OpraHU3aIUAX C UCIOJIb30BaHUEM UHPPACTPYKTYPHI, CO3TaHHON B paMKax
HaIMoHaNbHOTO MpoekTa «O0pa3zoBanue» (KBantopuymsl, IT-kyOsl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

e COOpHUK THUMOBBIX 3a/IaHUH /TSI TEKYIIETO OIIEHUBAHUS 10 YIeOHBIM
npeameraM «Martemaruka» u «udopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. bubmmoreka LIOK https://m.edsoo.ru/

2. SAKnacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://urok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/
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