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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma 1o reoMeTpuM Ha YpOBHE OCHOBHOIO OOILIEro 0Opa3oBaHUs COCTaBIEHA Ha OCHOBE
TpeGoBanmii Kk pe3ynpTaTaM OCBOEHHsS 00pa30BaTEeNbHOW MpPOrpaMMbl OCHOBHOTO oOIiero oOpa3oBaHus,
IpeAcTaBlIeHHbIX B DeleparbHOM TOCYJapCTBEHHOM O00pa30BaTEIbHOM CTaHAAPTE OCHOBHOIO OOMIEro
obpazoBanus u PenepanbHOil paboueil mporpamme 1Mo yueOHOMY npeaMery «I eoMeTpusy.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «I'EOMETPUS»

['eomeTpust ABISIETCS OAHUM M3 OMOPHBIX MPEJAMETOB OCHOBHOM LIKOJBI: OHA 00ECIEUNBACT U3YUYEHHUE JAPYTUX
JUCLMIUIMH. B mepByro odepenb 3TO OTHOCUTCS K IIpPEIMETaM €CTECTBEHHOHAY4YHOI'O IMKJA, B YaCTHOCTH K
¢usuke. Pa3BuTHE JOTMYECKOTO MBIIIICHUS YYAIIUXCS MPU OOYYEHHUH TE€OMETPUHU CIIOCOOCTBYET TaKXkKe
YCBOCHHIO IIPEAMETOB T'YMaHUTAPHOr0 LUKIA. [[pakTnyeckue yMeHUs U HaBBIKM T€OMETPUYECKOIO XapakTepa
HEOOXOAUMBI JJIs1 TPYJOBOH JIeATETFHOCTH U TPOPECCHOHATBHOM MOATOTOBKH IIKOJIEHUKOB.

PasButie y ydammxcs NpaBWIBHBIX NPEICTaBICHUH O CYHIHOCTH M IPOUCXOXKICHUHM I'€OMETPUYECKUX
a0CTpakuuid, COOTHOIIEHWH pPEAJbHOI0 W HICATBHOIO, XapakTepe OTPaXKEHUsS MaTeMaTHYecKOW HayKon
ABJICHUM M IPOLIECCOB PEaIbHOIO0 MHpPA, MECTE I€OMETPUU B CHCTEME HAyK M POJIM MAaTEMaTUYECKOrO
MOJICIIMPOBAHMS B HAYYHOM TO3HAHUM H B NMPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS
yyaluxcs, a Takxke (OPMUPOBAHHIO KAuyeCTB MBILIUICHHUS, HEOOXOAUMBIX Ul aJalTallud B COBPEMEHHOM
MH(POPMAIIMOHHOM 00IIIeCTBE.

LleHHOCTh H3yuY€HHUs] T€OMETPUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa30BaHUs 3aKIIOYaeTcs B TOM, YTO
O0yYaroIuiCs yYUTCS TPOBOAUTH JOKA3aTEIbHBIC PACCYKACHUS, CTPOHUTH JIOTHUYECKHE YMO3AKITIOUCHHS,
JIOKa3bIBaTb MCTHHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKIECHUS «OT
MPOTHBHOT0», OTJINYATh CBOWCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOPATHBIC YTBEPIKICHHUS.

OOyuaronuiicsi 10JKEH HAyUYUThCs ONPENEIUTh T€OMETPUUECKYI0 (Urypy, OIMCATh CJIOBAMU JIaHHBIN 4epTExK
WIM PUCYHOK, HaWTH IUIOLIAAb 3€MEJIBHOIO0 Y4YacTKa, pacCUMTaTh HEOOXOJUMYIO JIMHY ONTOBOJOKOHHOTO
Kabens UM Tpedyemble pa3Mepsl rapaxa Ajas aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpAsi, BBIUUCIIUTEIIbHAS
JUHUS B U3ydyeHuu reometpun. llpu pemeHun 3a1a4y NpakTUUECKOT0 XapakTepa 00y4aroImuics yYuTcsi CTPOUTD
MaTEMaTUYECKUE MOJCIIN pEAJbHbIX JKU3HEHHBIX CHUTyallMil, NPOBOJUTH BBIYMCIEHUS U OLCHUBATbH
a/IeKBaTHOCTh IIOJyYEHHOT'O pe3yJIbTaTa.

HOEJIN N3YYEHUSA YYEBHOI'O IIPEIMETA «'EOMETPUS»

N3ydenue reomerpun B 00111eM 00pa30BaHUM HAIIPABIIEHO HA JOCTUKEHHUE CIEIYIOIIMNX LENEH:

1. OGecnieunTh U3y4yeHHE CBOWCTB M pa3MepoB (UTyp, MX OTHOUIEHHH M B3aUMHOE pPacIOJIOKEHHE,
ONUPATHCS Ha JJOTHYECKYIO, JOKa3aTEeJIbHYIO JINHHUIO.

2. HMcnonb30BaTh TEOMETPUIO KaK HHCTPYMEHT IPU PEIIEHUN KaK MaTEMATUYECKUX, TaK U MPAKTHUECKUX
3aJ1a4, BCTPEYAIOLUXCSl B pEAJIbHOM JKU3HHU.

MECTO YYEBHOI'O IPEJIMETA «'EOMETPHUS» B YHEBHOM IIVIAHE

Kpaiine BaxkHO mom4YE€pKHUBAaThH CBA3M I'€OMETPUM C APYTUMHU Y4YEOHBIMHU IpEeAMETaMu, MOTHUBUPOBATH
UCIOJIb30BATh ONpPEIEICHUs] TEOMETPUUECKUX (GUTYp U MOHIATUH, JEMOHCTPUPOBATH IPUMEHEHHE MOJTyYEHHBIX
yMeHHH B (U3MKE U TEXHUKE. DT CBA3M HamboJjee pKo BUJHBI B TeMax «Bektopsl», «Tpuronomerpuueckue
COOTHOILEHUs», «Meron koopauHaT» U «Teopema [Iudaropar.

Vuebnsiii  kypc «l'eomeTpusi»  BKJIIOYAET  CIEAYIONIME OCHOBHBIC  pa3lielbl  COACpPKaHUS:
«'eomerpuueckue ¢Gurypsl M HMX CBOicTBa», «lI3MepeHne TeoMeTpHUYECKUX BETUYUH», «/lekapToBbl
KOOpJMHATHI Ha IJIOCKOCTNY, «BekTopbl», «/IBuxkenus miockoctny», «IIpeobpasoBanus mogoous».

Ha usydenue yuye6HOro xypca «l'eomerpusi» orBoaurcs 204 dvaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 "aca B Henenio), B 9 kinacce — 68 yacoB (2 yaca B HEZACIIO).
1.COAEP’)KAHUE OBYYEHUA
7 KJIACC
Paznea 1. IIpocreiimue reomerpuyeckue purypol 1 ux cBoiicrea. M3mepenne reoMeTpu4ecKHX BeJTHYHH.
HavaneHele monsATHs reomerpuu. Touka, mpsmasi, OTpPE30K, Jyd. YToia. Buasl yrimoB. BeprukanbHble u
CMEXHbIE yrubl. buccektpuca yrna. JlomaHas, MHOroyrosbHMK. IlapamnensHOCTs M NEPHEHIUKYISIPHOCTD
MPSIMBIX.

Cummerpuunsle ¢urypbl. OCHOBHBIE CBOMCTBa 0ceBoil cummerpuu. [IpuMepbl cCUMMETpUU B OKpY’KarolleM
MHUpE.

Pa3nea 2. TpeyrojabHukm.

OcHOBHBIE MOCTPOEHUS C MOMOIIBIO LUPKYJSA U JUHEWKH. TpeyronbHUK. BricoTa, Meaunana, 6uccekTpuca, ux
CBOMCTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUHN TPEYroJbHUKK. HepaBeHCTBO TpeyrojibHUKA.



CBoiicTBa M MpU3HAKU paBHOOEIPEHHOTO TpeyroabHuKa. [Ipr3HaKy paBeHCTBA TPEYTOIBHUKOB.

Pasznea 3. [lapajuiesibHbIE TPAAMBbIE, CYMMA YIJIOB TPEYIr0JIbHUKA.

CaolicTBa M PU3HAKY NapaJlIeNbHbIX NpsiMbIX. CyMMa yIJIoB TPEeYrojibHUKA. BHEIIHNE yriibl TPEYroJbHUKA.
[IpsmoyronbHbIi  TpeyrojibHUK. (CBONCTBO MEIUAHbl MPSIMOYTOJIBHOTO TPEYroJbHUKA, MPOBEAEHHON K
runorenyse. IIpu3Haku paBeHCTBa IPSMOYTOJBHBIX TPEYroJbHUKOB. [IpAMOYroiabHBINA TPEYTOJIbHUK C YIJIOM B
30°.

HepaBeHcTBa B reoMETpUM: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, TeopeMa O OO0JIbIIEM
yrie u OoJiblLIel CTOPOHE TPeyroyibHUKa. [lepneHuKyssp 1 HaKJIOHHAs.

I'eomeTpruueckoe MecTo TOdeK. buccekrpuca yria W CEepelIMHHBIM NEPIEHIUKYIAP K OTPE3Ky Kak
TE€OMETPUYECKUE MECTA TOUEK.

Pa3nea 4. Okpy:kHocTh M Kpyr. 'eoMeTpHyecKue nocTpoeHnst

OKpyKHOCTb M KpyI, XOpJa W IHWaMeTp, UX CBOWCTBA. B3auMHOE pacIoyoKEHHE OKPYKHOCTH U IIPSAMOM.
KacarenbHast u cexkymas K OKpPYXHOCTH. OKpYyKHOCTb, BIIMCaHHas B yroi. BhucanHas M omnucaHHas
OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Pa3zneua 1. YeThIpexyrojabHUKH.

YerbipéxyronpHuku. llapannenorpamMm, ero mpu3Haku U cBoMcTBa. YacTHble ciydyau MMapajuieiorpaMMOB
(mpsIMOYTOJIBHUK, POMO, KBaJpaT), UX IMPU3HAKU U cBoiicTBa. Tpaneuus, paBHOOOKas Tpareius, e€ cBoiicTBa u
npusHaku. [IpsmoyronbHas Tpanenus.

Pasnen 2. Teopema ®aseca u TeopemMa 0 MPONOPUUOHAIBHBIX 0TPE3KaX, MOA00HbIE TPEYr0JIbHUKH
Meron ynsoenus menuansl. llenTpanbHas cummerpus. Teopema Paneca m TeopeMa O HPONOPLUOHAIBHBIX
OTpE3Kax.

CpenHue TMHUU TPEYroibHUKA U Tpanenuu. L{enTp Macc TpeyroybHUKa.

[Tonobue TpeyroabHUKOB, ko3 duiment nonodus. [Ipusnaku nonodus tpeyronbHukoB. [Ipumenenne mogoous
IIpU pELICHUN MPAKTUYECKUX 3ajau.

CpoiictBa momaneii reomerpuueckux ¢uryp. @opmynsl Ui IUIOMEAAM TPEYrolbHUKA, Mapajuleiorpamma,
pomba u Tpanenuu. OTHOLICHHE TUTOMIAIeH TTOAOOHBIX QUTYP.

Pazpen 3. Ilnomans. HaxokaeHue miaomaneii TPpeyroJabHMKOB M MHOrOyroJjbHbix ¢uryp. Ilnomanm
nox00HbIX (uryp.

Beruucnenue miomanei TpeyroibHMKOB U MHOTOYT'OJIbHUKOB Ha KJleT4aTol Oymare.

Pasnen 4. Teopema Iudaropa u Hayajia TPUTOHOMETPUU.

Teopema IIudaropa. Ilpumenenne Teopemsl [Tudaropa npu permeHun npakTHUECKUX 3ajad.

CuHyC, KOCHMHYC, TaH['€HC OCTpPOro yrjia MpsIMOYTIOJbHOIO TpeyrosibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOX7ecTBO. TpuroHomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

Paznen 5. Yrael B okpy:kHocTH. BrnmcannHble M onmucaHHble 4eTbIpexyrojibHUKH. KacatenbHble K
okpy:xHocTH. Kacanmue okpyskHocreii.

Brnucannble 1 NEeHTpaJIbHBIE YIUIBI, YTOJI MEXAY KACATEIBHON M XOPIOH. YIUIBI MEXAY XOPJAAMH U CEKYLIUMHU.
BrnucanHble M ONMCaHHBIE YETBIPEXYTOJNIBHMKM. B3anMHOE pacnonoxkeHue IByX OKpykHocTeil. Kacanue
okpykHOCTel. OOI1I1e KacaTelIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pa3nea 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. Pelienne TpeyroJibHUKOB.

Cunyc, xocunyc, tanreHc yrioB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO. Dopmyrsl
MIPUBEICHHUS.

Pemenue TtpeyronbHukoB. Teopema KOCHMHYCOB M TEOpeMa CHUHYCOB. PellleHne NpakTU4YecKUX 3ajad C
HCIOJIb30BaHNEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

Paznesn 2. IlpaBuibHbIe MHOTOYroJbHUKH. /lJIMHA OKPYKHOCTM W INIOINAAbL Kpyra. Bbrumcienue
1o xen

IIpaBriibHBIE MHOTOYTONBHUKH. J[MHA OKpyKHOCTH. ['pagycHas um pannaHHasi Mepa yria, BHIYMCIECHUE JJIUH
IyT OKpykHOCTeH. [nomans kpyra, ceKkTopa, CerMeHTa.

Pa3nea 3. /lekapToBbI KOOPAUHATHI HA IVIOCKOCTH.

JlexkapToBbl KOOPAMHATHI Ha IUIOCKOCTH. YpaBHEHUS MPSMOW M OKPYKHOCTH B KOOpJAMHATaX, MEpecedeHue
OKPY>KHOCTEH U NpsAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHUE.

Pa3znea 4. BekTopsbl.

Bekrop, /ummHa (MOAY/b) BEKTOPA, COHANpaBlIEHHbIE BEKTOPBI, MPOTUBOMOIOXHO HAIpPABICHHBIE BEKTODBI,
KOJUIMHEAapHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMH. PasnokeHue BEKTOpa IO JBYM



HEKoJUTMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CKalsipHOE MPOM3BEICHUE BEKTOPOB, MPUMEHEHHE IS
HAaxO0KJICHU JIIUH U YIJIOB.

Paznen 5. /IBukxeHus JIOCKOCTH.

JIBU>KeHUs TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (QUryp (s1eMeHTapHble npezacTasiieHusi). [lapanienbHblii
nepenoc. [IoBopor.

Pasneu 6. [Ipeodpa3oBanne moaodusi. Merpuyeckue COOTHOIIEHHSI B OKPYKHOCTH.

[IpeobpazoBanue momodus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 npou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYLIUX, TEOPEMA O KBaJapare
KacaTeJIbHOM.

2. IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

2.1. JUYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOrpaMMBbl yueOHOTro Kypca «I eoMeTpusi» XapakTepu3yrTcs:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOLUIEHUEM K JOCTH)KEHHMSIM POCCUHCKMX MAaTEMaTUKOB M POCCHICKOM MaTEeMaTUYECKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJIaHMHA U peau3alllH €ro Mpas, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPaKIAHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIICHUIO dTHYECKHX MPOOJIeM, CBS3aHHBIX C
MPAKTUYECKUM MIPUMEHEHUEM JIOCTUKEHUN HAYKH, OCO3HAHMEM BA)KHOCTH MOPAIbHO-3THUYECKUX MPUHIIMIIOB B
JESITETbHOCTU YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE Y4aCcTHE B PEHICHUU MPAKTUYECKUX 3a]a4 MATEMAaTHYECKOW HAIpaBIIEHHOCTH,
OCO3HAHHWEM BAXKHOCTH MaTeMaTHMYECKOTO o0O0pa3oBaHUs Ha NPOTSHKEHMHM BCEH JKU3HU [UJIsl  YCIIEUIHOM
npoecCHOHATBHON  JACATETPHOCTH H  Pa3BUTHEM HEOOXOIMMBIX yMEHHW, OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHUEM MHIUBUYaTbHOU TPACKTOPUU 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JTUYHBIX HHTEPECOB
1 OOIIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K DMOIIMOHATIFHOMY M ACTETUYECKOMY BOCIIPHUSATHIO MaTeMaTU4eCKUX OOBEKTOB, 3ajad,
pelIeHu, pacCcyX1eHHi, YMEHUIO BUAETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIMel B JCSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX MpEACTaBIeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSl YEJIOBEKa, MPUPOJBI W OOIIECTBA, MOHMMAaHUEM MaTEMaTHYECKONW HAyKH Kak
chepbl YenoBeUYeCKOW EeATENbHOCTH, JTaloB €€ pa3BUTHS U 3HAYUMOCTH JUIS Pa3BUTHS IHUBHIM3AINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKUA U MaTeMaTHYECKON KyJIbTYpPOM KaK Cpe/ICTBOM IMO3HAHUSI MUPA, OBJIAJICHUEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE KYJLTYPbl 310POBbSi H JIMOLMOHAJILHOIO
Os1aromosty4ms:

TOTOBHOCTHIO TIPUMEHSATHh MaTEMaTHYECKHUE 3HAHUS B MHTEPECaX CBOETO 37I0POBbsI, BEJCHUS 370POBOTO
oOpaza *HU3HU (3I0pOBOE MHUTAHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUNA U OTAbIXa, pEryispHas ¢uznyecKas
aKTUBHOCTb), C()OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, IpU3HAHUEM CBOEro IMpaBa Ha OMIMOKY U TakKoro ke
rpaBa Jpyroro 4ejJoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTAaIlMel Ha MPUMEHEHUE MAaTeMaTHYeCKHX 3HAHUU I PelIeHHs 3a/ad B 00JIACTH COXPAaHHOCTH
OKpYJKaloIel Cpepl, TUIAHUPOBAHUS TMOCTYNKOB M OIEHKH WX BO3MOXKHBIX MOCIEACTBUU JJI OKPYKAIOIIEH
Cpelbl, 0CO3HAHHEM TTI00aThHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel NX pelieHus;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:

FOTOBHOCTBIO K JIEUCTBHSIM B  YCJOBHUSIX HEOINPEACIEHHOCTH, TOBBIIIEHUIO YPOBHS  CBOEH
KOMITETCHTHOCTH 4Yepe3 MPaKTHUECKYH eATEeTbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCA y JPYTUX JIIOJIEH,
MpUOOpPETaTh B COBMECTHOM JIEATEIPHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTIbITA IPYTHX;

HEOOXOIUMOCTHIO B (POPMHUPOBAHWU HOBBIX 3HAHWUM, B TOM 4ucie (OPMYIUPOBATH HJCH, MOHSITHS,
TUNOTE3b 00 00BEKTaxX U SBIEHUSX, B TOM YHCIIe paHee HEU3BECTHBIX, OCO3HABATH JE(PUIIMTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI3OB,
TpeOyIoLMil KOHTpMEpP, KOPPEKTUPOBATh IPUHUMAEMBbIE PELICHU U JeHCTBUA, POPMYJINPOBATh U OLIEHUBATH
PHUCKH U TIOCIEACTBHS, (POPMHPOBATH OTIBIT.

2.2. METAIIPEIMETHBIE PE3YJIbTATbI

ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NeliCTBUS

Ba3oBble Jjornyeckue aeicTBHA:
— BBIABIISITh M XapaKTepU30BAaTh CYIIECTBEHHBIC MPH3HAKKM MaTEeMaTHYEeCKUX OOBEKTOB, IOHATHUH,
OTHOIICHUNA MEXAY MOHATHAMHU, (OPMYIHUPOBATH ONpEACICHHUS MOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN
IIPU3HAK KJIACCU(UKALIMU, OCHOBAHUS [ 0000IEHNS M CPAaBHEHUS, KPUTEPUH POBOAMMOTrO aHAIIN3A;
— BOCIIPHHUMATh, (JOPMYJIMPOBATh U MPEOOPa30BHIBATh CY)KICHHS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC,
€IMHUYHbIE, YaCTHbIE U OOIIKE, YCIOBHBIE,
- BBISIBJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHBOpEUYMs B (akTax, JaHHBIX,
HAOJIOACHUAX U YTBEPKACHUAX, IPEIaraTh KPUTEPUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
- JieN1aTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U MHAYKTHBHBIX YMO3aKJIIOUYEHUH,
YMO3aKIIIOYEHUH 110 aHaJIOTUH;
- pa30uparh J10Ka3aTeiabCTBA MATEMATUUYECKUX YTBEPXKAECHUU (IIpsIMblE U OT MPOTUBHOIO), MPOBOJIUTH
CaMOCTOSITEJIbHO HECJIOKHBIE JIOKa3aTelbCTBA MAaTeMaTUYECKUX (PAKTOB, BBICTpaMBaTh apPryMEHTALMIO,
IIPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;
- BBIOMPATH CIOCO0 pemieHust ydeOHOW 3aqaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOUPATDH
HanboJee MOAXOIAIMNN C yUETOM CAMOCTOSITENILHO BIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBarebcKue 1ecTBUS!
— UCIIOJIB30BaTh BONPOCH KaK HCCIEI0BATEIbCKHI HMHCTPYMEHT IMO3HAHHA, (POPMYIUPOBATH BOIMPOCHI,
¢buKcupyomue MpoTHBOPEUYHNEe, MPOOIEeMy, CAMOCTOSTEIHLHO YCTaHABINBATH HCKOMOE U JIaHHOE, ()OPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOKO IMO3UIUI0, MHEHHE;
— IPOBOAMUTH [0 CAMOCTOSITEIbHO COCTaBICHHOMY IIJJaHY HECJIOXKHBIA HKCIEPUMEHT, HEeOOJbII0oe
HCCIIEIOBAHHE IO YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOT0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
co0oii;
— CaMOCTOSITENIEHO (POPMYITHPOBATH 000OIICHNS U BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
UCCIIEI0BaHMsI, OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB U 000OIICHHIA;
- IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCA, @ TAKKE BBIIBUTATh MPEANOIOKEHHS O €r0 Pa3BUTUU
B HOBBIX YCJIOBHSIX.

Padora ¢ unopmanmeii:
- BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(POpPMAIUM, JAHHBIX, HEOOXOAMMBIX ISl PELICHUS
3aJ1a4y;
- BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO PA3IMUHBIX BUOB
1 GOpM IMpeCTABICHHUS;
- BbIOMpaTh (QopMy NpelacTaBiIeHHUs HH(DOpPMAMM W WIUIIOCTPUPOBATh pEIIaeMble 3aJaud CXeMaMH,
auarpaMMmaMM, HHOM rpadukoil 1 MX KOMOMHALMSIMY;
- OLIEHUBaTh  HAA&KHOCTb HMHPOPMALUMU 1O  KPUTEPHUSAM, MPEAJOKEHHBIM  yYUTEIeM WU
c(OpMYJIHPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:
- BOCIIPUHUMATh U (OPMYIMPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBUSMH U IIENSIMH OOLIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y
pelieHns 3a/1a4i, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3ysIbTarT;
- B X0/i¢ OOCYXJEHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbl, MPOOJIEMbI, penraeMoil
3aJlauM, BBICKA3bIBATh MJIEW, HAIIEJICHHbIE HA MOMCK PELIEHUs, COTMOCTABISITh CBOU CYXKJIEHHUS C CYXKIACHUSIMU
JAPYTrUX YYaCTHMKOB JHajiora, OOHapyXHWBaThb pa3U4Me M CXOJCTBO MO3UIMHA, B KOPPEKTHOH Qopme
(GbopMyIIMpoBaTh pa3HOTIacHsl, CBOM BO3PAXKEHUS;
- IIPEJICTABIISITh PE3YJAbTAThl PELIEHUS 3a/1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHUs, IPOEKTA, CAMOCTOSTEIILHO
BbIOMpPATh (OpMAT BBICTYIIJICHUS C YUETOM 3aj1ay MPE3eHTAlUU U OCOOCHHOCTEH ayIuTOPHH;
- MOHMMATh W HCIOJb30BaTh MPEUMYILECTBa KOMaHIHOW M WHAMBHUIYaJbHON pabOThl MpU pPELICHUH
y4eOHBIX MaTeMaTUYECKUX 3a]a4;



- OPUHUMATh [eJb COBMECTHOH JeSTENbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOTHI,
pacripenenats BUAbI paboOT, JOTOBApHBATHCSA, OOCYXIATh MPOLECC U PE3yNbTaT paboThl, 0000IATh MHEHUS
HECKOJBKUX JTIOACH;
— y4acTBOBaTh B IPYyNNOBHIX (hopMax paboTbl (0OCYkAeHHs, OOMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U
ApYyTHUE), BBIIOJIHATh CBOIO YacTh pabOThl M KOOPJMHHUPOBATh CBOU JEHCTBUS C APYrMMH WIEHAMH KOMaHJBbI,
OLIEHUBATh KaueCTBO CBOETO BKJaJa B OOMIMI MPOAYKT MO KPUTEPHSIM, CHOPMYIHUPOBAHHBIM YYaCTHHUKAMHU
B3aHUMOJICICTBHUS.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszauus:
- CaMOCTOSITENIbHO COCTaBIIATh IUIAH, JITOPUTM PEIICHHs 33Ja4u (MM €ro 4acTh), BHIOMpPATh CIOco0
pemieHusT ¢ Y4€TOM HUMEIOIIUXCS PECcypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIIEHUH ¢ y4€TOM HOBOM HH(pOpMAILHH.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:
- BJIAJIETh CIIOCOOAaMH CaMONPOBEPKHU, CAMOKOHTPOJIS IIpoIiecca U pe3ysbTaTa peleHUss MaTeMaTHYeCKOn
3aJjauy;
- NpPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PEIICHUM 3a7a4yd, BHOCUTh KOPPEKTUBHI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAHIGHHBIX OMMOOK, BBISIBJICHHBIX TPYTHOCTEH;
- OLIEHUBATb COOTBETCTBUE pE3y/bTaTa IESITEIbHOCTH IIOCTABIEHHOW LENU M YCIOBUSAM, OOBICHSTH
IIPUYMHBI TOCTHKEHUS WM HEJJOCTHKEHUS 1M, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.
2.3. HIPEJMETHBIE PE3YJIbTATbI
7 KJIACC
- Pacno3naBare wW3ydeHHBIE T€OMETpHUYECKHE (UTYpBHI, OIpPENeNiaTh HX B3aWUMHOE pacCIOIOKEHUE,
n300pakaTh T€OMETPHUYECKUE (DUTYPHI, BBIIOIHATH YEPTEKU IO YCIOBUIO 3amayd. M3mepsATs TUHEWHBIE U
YIJIOBbIE BEJIMYMHBI. Periare 3a1aun Ha BBIYMCICHNUE AJIUH OTPE3KOB U BEJIMUYUH YTJIOB.
- Henate rpyOyI0 OIICHKY JHMHEWHBIX M YIJIOBBIX BEIWYHMH INPEIMETOB B PEATBHOW JKWU3HHU, Pa3MEpOB
MPUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BEJINIHHEI.
- CTpouTh YepTeKU K TeOMETPUYECKUM 3aJauaM.
- [Tonp30BaTbcss MpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HWCIOJIB30BATh IMPH3HAKH H CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a7ad.
- [TpoBOIUTH JIOTHUECKUE PACCYKICHUS C UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TEOPEM.
- [Tonp3oBaThbcss NpU3HAKAMHM PABEHCTBA MPSIMOYTOJBbHBIX TPEYroJIbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1ay.
- OnpenensaTh MapauieIbHOCTh TMPSMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH CEKyIIas.
OnpenensTs NapajuIeIbHOCTh NPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJAHOM HPSIMOM /10 TOYEK
IPYrOU MpsSMOH.
- Pemate 3amaun Ha KieT4aToit Oymare.
- [TpoBOIUTH BHIYUCICHHUS W HAaXOIWTh YWCIIOBBIE W OYKBEHHBIE 3HAYCHHS YTJIOB B T€OMETPHUYECKUX
3aJjayax ¢ MCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pPa30BaHHBIX
NpU TIEPECEUCHNUN JIBYX MMapajUIeNbHBIX NPSMBIX CEeKylied. Pemars mpakTHuecKue 3agadd Ha HaXOXKICHHE
YTJIOB.
- Bnamere mMOHATHEM TE€OMETPUYECKOTO MECTa TOYEeK. YMETb OIpeneNiaTh OWUCCeKTpUCy yria u
CepeIMHHBIN TIEPIEHINKYIISP K OTPE3KY KaK TeOMETPHUYECKIE MECTa TOUCK.
- @opMyIupoBaTh OIMpPEACIEHUS OKPY>KHOCTH M KpyTa, XOpJbl U JHUaMeTpa OKPYKHOCTH, MOJIb30BAThCS
UX CBOMCTBaMHU. YMETh IPUMEHATH 3TH CBOIMCTBA IPU PEIICHUH 3a/1a4.
- BraneTp TOHATHEM ONMHMCAaHHOW OKOJIO TPEYroJbHUKA OKPY)KHOCTH, YMETh HaXOJWUTh €€ IEHTD.
[Tonmp30BaTbest (hakTaMH O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOIBHHUKA MEPECEKAIOTCS B OJJHON TOYKE, H O TOM,
YTO CepeIUHHBIC MEPIEHINKYIISPHl K CTOPOHAM TPEYTOJIbHUKA IIEPeCceKaroTcs B OJTHON TOUKE.
- Brnanerp moHsATHEM KacaTeIbHOH K OKPYXHOCTH, IOJIB30BAThCS TEOPEMOW O TEPHEHIUKYIIPHOCTH
KacaTeIbHOU M pajinyca, MPOBENEHHOTO K TOYKE KacaHusl.
- [Tonp30BaThCs MPOCTEHIIMMU F€OMETPUIECKUMU HEPABEHCTBAMH, TIOHUMATh UX MPAKTHUECKUI CMBICI.
- [TpoBOIUTH OCHOBHBIE T€OMETPUYECKHE TOCTPOCHHS C TIOMOIIBIO [IUPKYJIS U TMHEHKH.
8 KJIACC



— PacriozHaBaTh OCHOBHBIE BUABI YETBIPEXYTOIBHUKOB, UX AJIEMEHTBI, I10JIb30BAaThCs UX CBOMCTBAMHU IpU
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

- [TprMeHATH CBOMCTBA TOUKH NIEPECEUEHUSI MEIUAH TPEYToJbHUKA (LIEHTPa Macc) B PELICHUHU 3ajau.

- Bnagets noHATHEM CpeHEN JIMHUYU TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOWCTBA NPU PELLICHUU
reomerpuueckux 3azmad. llomb3oBatbcs Teopemonn aneca MU TEOPEMOM O MIPONOPLMOHAIBHBIX OTPE3KaX,
IIPUMEHATh UX JJIS1 PELICHHS PAKTUYECKUX 3a/1a4.

— [TpyMeHsTh IPU3HAKU 110100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

- [Tonws3oBatbest Teopemoit [Mudaropa i pemeHus: TeOMETPHUECKUX M MPAKTUUYECKUX 3amad. CTpouTh
MaTEMaTHUYECKyl0 MOJI€Ib B IMPAKTUYECKUX 3ajadaX, CaMOCTOSTEIbHO JielaTh 4YepTéX M HaXOIUTb
COOTBETCTBYIOIIUE JJINHBI.

— Brnagers nmoHATHSAMM CHUHYCa, KOCMHYCa W TaHIE€HCa OCTPOro YIja MPsSMOYIOJbHOIO TPEYroJbHHUKA.
ITosp30BaThCs STUMU MOHATUAMU JJIS1 PELLIEHUS IPAKTUUYECKUX 3a/a4.

- Bbruucnate (pazauuHbIMU crioco0amM) IJIOLIAAb TPEYrojJbHUKA M IUIOIIAJAM MHOTOYTOJIBHBIX (UIYp
(moJB3ysCh, I'Zle HEOOXOIUMO, KAJIbKYJIATOPOM). [IpMMEHATh NOMy4YeHHbIE YMEHHS B TPAKTUYECKHUX 3a/1a4ax.

— Bragers NOHATUSAMU BIMCAHHOI'O U LIEHTPAJIbHOIO YIJIa, UCIIOJIb30BATh TEOPEMBI O BIMCAHHBIX YIjax,
yriaax Mexay XopaaMH (CeKyLUIMMM) M yrile MEXAY KacaTeJbHOM M XOpIOM HpU pEelIeHUH IreOMEeTPUYECKUX
3a1a4.

- Bnagerp  NOHATHEM  ONMCAHHOIO  YETBIPEXYTONbHHMKA, IPUMEHATH  CBOMCTBA  ONHCAHHOIO
YETBIPEXYTOJIbHUKA IIPU PEIICHNUH 3a]1a4.

— [TpyMeHsITh MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTHh MaTeMaTHUYECKHE MOJEIH AJIs 33a]1a4 peallbHON
KU3HH ¥ TIPOBOAMTH COOTBETCTBYIOIINE BBIUYUCIICHUS C IPUMEHEHUEM TOJ00HS M TPUTOHOMETPHUH (TI0JIB3YSCh,
r7ie He00X0UMO, KaJIbKYJIATOPOM).

9 KJIACC

- 3HaTh TPUTOHOMETPUUYECKHE (PYHKLIUU OCTPBIX YIJIOB, HAXOAUTh C MX ITOMOILIBIO PAa3JIMYHbIE 3J€MEHThI
IPSIMOYTOJIBHOTO TPEYrojbHUKa («pelIeHrue HPSIMOYTOJIbHBIX TpPEyrojibHUKOB»). Haxoauts (C HOMOIbIO
KaJIbKYJISTOPA) AJIMHBI U YTJIbl JJ1s1 HETAaOJIMYHBIX 3HAYEHUI.

- [Tons3oBatbes (QopMynaMu NpPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM  JUIS
HaXO0XJACHUS COOTHOIIEHUIN MEXy TPUTOHOMETPUYECKUMH BETUYHHAMHU.

- Hcnonp30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB ISl HAXO0XK/IEHUS! Pa3JIMYHbIX 3JIEMEHTOB TPEYroJibHUKa
(«pelieHue TPeyroibHUKOBY), IPUMEHSTh UX MPU PELICHUH T€OMETPUUECKHX 3a/1au.

- Brnaners monsTHsMH IpeoOpa3oBaHUs MOJOOUS, COOTBETCTBEHHBIX HJIEMEHTOB IMOAOOHBIX (UTyD.
[Tonp30BaTbes CBOMCTBAMHU MOAOOMS MPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH JUIMHBI U HaXOIUTh YIJBl Y
nonooHbIX ¢uryp. IlpumeHsTh cBoiicTBa MojoOMsl B NPAKTHUECKUX 3aJayax. YMETb HPUBOJUTH MPUMEPHI
0JIOOHBIX (PUTYDP B OKPY’KaIOLIEM MUDE.

- ITonb30BaTbcs TEOpEMaMU O MPOU3BEIECHUHM OTPE3KOB XOpZ, O NPOU3BENCHHM OTPE3KOB CEKYIIUX, O
KBaJlpaTe KacaTeabHOM.

- [Tonb30BaTbcs BEKTOpaMH, NMOHUMATh UX T'€OMETPUYECKUH M (U3MYECKUN CMBICH, MPUMEHSATh UX B
pelIeHNH TeoOMEeTpUYecKUX M (usnueckux 3aaad. [IpuUMeHsTH CKaJdspHOE MPOU3BEACHHUE BEKTOPOB JUIS
HaXO0XACHUS JUIMH U YIJIOB.

- [Tonb30BaThcs METOJOM KOOpPAMHAT Ha IJIOCKOCTH, NMPUMEHSTh €ro B PEIIEHWU T€OMETPUYECKUX M
MPaKTUYECKUX 3ajau.

- Bragers NOHATHSIMHM IPAaBUJIBHOTO MHOTOYTIOJIbHUKA, JUIMHBI OKPYXHOCTH, JAJIUHBI IYTH OKPY>KHOCTH U
paZivaHHON MEpHI YIila, YMETh BBIUMCIATH IUIOIIAAL Kpyra U ero yacteil. [I[puMeHsaTh nogydyeHHbIE YMEHHUS B
MPaKTUYECKHX 3ajjauax.

- Haxoaute ocu (mnu 1eHTpbl) CUMMETpUU (PUTYpP, MPUMEHATh ABMXKEHHS IJIOCKOCTH B MPOCTEHIINX
cllydasx.

- [TpuMeHsTH MoTy4eHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTHh MaTeMaTHUYEeCKHe MOJENH JJIs 3a]1a4 pealbHOM
KU3HU M TPOBOIAUTH COOTBETCTBYIOIIHME BBIUMCICHHS] C MPUMEHEHUEM IOA00MS U TPUTOHOMETPUUYECKUX
GbyHKIMH (TTONIB3YSICh, T/Ie HEOOX0IUMO, KAJIbKYIIITOPOM).

3. TEMATHYECKOE INTAHUPOBAHMUE 110 YYEBHOMY INIPEAMETY «I'EOMETPU S

7 KJIACC

Ne | HaumeHOoBaHue pa3/iesioB H TeM KosamyecrBo yacos DJIeKTpOHHbIe (LM (POBHIE)
n/n IporpamMmmMabl Bcero KoHut- HpaKTn- 06pa3OBaTe.}15the pecypcehlI




poJb- yeckune
HbIE padoThI
padoThI
[ oermmemc e [ LT, oo o
‘ p https://m.edsoo.ru/7f415e2e
T€OMETPUUYECKUX BEJIMYUH
but6mmoreka [IOK
2 Tpeyronbimkn 19 ! ! https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMbIEC, CYMMa YTJI0B o5 2 1 bubnuotexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 8 0 Bubmuotexa [JOK
TOCTPOCHHS https://m.edsoo.ru/7f415e2e
. but6mmoreka [IOK
S Hosropene, obobuenue sHammii 3 1 https://m.edso0.ru/7f415e2e
OBULIEE KOJIMYECTBO YACOB I10 68 5 4
I[TPOTPAMME
8 KUIIACC
KoJsnyecTBo 4yacoB
Ne HaumeHoBaHue pa3iesioB U TeM Konr- Ipakrn- duekTpoHHbIe (HUGPOBDbIE)
n/n | mnporpaMmmal Bcero poJIb- YyecKue o0pa3oBaTe/ibHbIE PeCypChl
HbIE
paGoTH padoTbI
N bubnuorexa [IOK
! HeTbpexyrobHHKL 12 ! https://m.edsoo.ru/7f417e18
2| pevromnxon n smoroyrormm |1 BuGmnorera LIOK
peyT T https://m.edsoo.ru/7f417e18
¢buryp. [nomanu nonobHsIX Guryp
3| nponoptionanamix orpestax 5 | 1 bubmorera LIOK
poropH P ’ https://m.edsoo.ru/7f417e18
110/100HbBIE TPEYTOJIbLHUKH
4 Teopema [Tudaropa u Hauana 10 1 bubnuoteka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vbl B OKpyKHOCTU. Bricannsie u
5 | Kacaremusie k oxpyxcnocrn. Kacarme | 13 | 1 bubmnorexa LIOK
o 24 ' https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6nuorexa [IOK
6 TosTopenne, 06odmennue snanmii 4 1 https://m.edso0.ru/7f417e18
OBUIIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOTPAMME
9 KJIACC
KosmnuecTBo yacoB
Ne | HaumeHoOBaHMe pa3aesioB U TeM Konur- Ipakru- JuekTpoHHbIE (HUGpPOBbIE)
n/m | nporpamMmslI Beero | POTP” JyecKue o0pa3oBaTejibHbIE PeCypChl
HbIe
padoThI padoTs!
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubmuoreka [IOK
CHHYCOB. PelieHne TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
2 IIpaBriibHBIE MHOTOYTOJIBHUKH. [{THa 8 bu6mmoreka [JOK



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c

OKPY>KHOCTH H TUIONIAIh KpyTa. https://m.edsoo.ru/7f41al2c
Brrunciienue momanei

3 JlexapToBbI KOOPANHATHI HA TUIOCKOCTH 9 1 BHGH_HOTeKa LIOK

https://m.edsoo.ru/7f41al2c

4 BexkTopsl 12 1

> JBHOKCHMS ILI0CKOCTH ! . Eggg%’giiiﬂﬁ/ 7f41al2c

5 | Mempmacoe coommomen s 0 | 1 BuGmorera LIOK
OKPYKHOCTIH https://m.edsoo.ru/7f41al2c

7 [ToBTOpeHuE, 0600MIIEHNE, 6 but6mmoreka [IOK
CUCTEeMAaTH3aIVsl 3HAHUH https://m.edsoo.ru/7f41al2c

OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME

4. MIOYPOYHOE INIAHUPOBAHHUE
7 KJIACC

Ne Tema ypoka Konn4yectBo

n/n 4acoB
Pa3nea 1. Ilpocreiimue reomerpuyeckne purypsl U ux cpoiicrea. U3mepenne 13
reoMeTpHYecKnX BeJMYHH

1 Toukwu, mpsiMbIe, OTPE3KU 1

2 Jly4, yron 1

3 CpaBHEHHE OTPE3KOB U YIIIOB 1

4 JlnuHa oTpeska 1

5 Epunanns! usmepenus. MizmeputenbHble HHCTPYMEHTBI 1

6 Ypoxk-nnpaktukym «M3mMepeHne 0Tpe3KoB» 1

7 ['pamycHas mepa yria 1

8 W3mepenue yrioB 1

9 Ypoxk-npaktukym «M3mMepeHue yrioBy» 1

10 CMexHble U BEPTUKAJIbHBIE YTJIbI 1

11 [lepnenuKynspHbIC IPSMBIE 1

12 Ypok cucrtemaTuzaiuu 1 00001eHNs 3HAaHUI 1

13 Kontponbnas padorta Nel o reme «HavyanbHble reOMETpUUECKHIE CBEACHUS» 1
Pasnen 2. TpeyroibHuku 19

14 AHanu3 KOHTpoJibHOM paboThl. TpeyronbHuk. [lepumerp TpeyronbHuKa 1

15 Pemenue 3amau no reme «Ilepumerp TpeyroabHUKaY 1

16 [lepBbIil IpU3HAK paBeHCTBA TPEYTrOJbHUKA. 1

17 Pemrenne 3amay Ha TOKa3aTENbLCTBO 1

18 [lepneniukynsp k npsimold. MennaHbl, GMCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA 1

19 Pemenue 3anau no teme «llepnennukyinsp k npsiMoil. Meananbl, OUCCEKTPUCH U 1
BBICOTBI TPEYTOJILHUKA»

20 | CoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA

21 Pemenue 3amad mo reme «CBoiCTBA paBHOOEIPEHHOTO TPEYTOIBLHUKAY

29 Pemenue 3anay Ha qoka3aTenbeTBO MO TeMe «CBoMCcTBAa paBHOOEAPEHHOTO 1
TPEYTOJbHUKA

23 BTropoll npu3HaKk paBeHCTBA TPEYTOJILHUKOB 1

24 PemreHne 3aa4d Ha 1OKa3aTenbCTBO 110 TeMe «BTopoii Npru3HaK paBeHCTBA 1
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TPEYTOJILHUKOBY»

25 Tpernii mpru3HaK paBEHCTBA TPEYTOJIHHIUKOB 1
26 Pemenue 3agau Ha 10Ka3aTenbCTBO 1O TeMe « T'peTnii mpu3HaK paBEeHCTBA 1
TPEYTrOJIBLHUKOBY
27 | Pemenue 3a/1a4 Ha TOTOBBIX UepTexkax 1o teme «lIpru3Haku paBeHCTBA TPEYTrOJIbHUKOBY 1
28 | Ypok-mpaktukym «lIpu3Haku paBeHCTBA TPEYrOJIbHUKOBY 1
29 Ypok cucrtemaTusanuu ¥ 0000IeHNs 3SHAaHUI 1
30 Kontposbras padota No2 «TpeyronbHUKm» 1
31 AHanmm3 KOHTPOIbHOU paboThl Ne2. OKpyKHOCTb 1
32 [Tpumepsl 3a/1a4 HAa TOCTPOEHUE 1
Pasnea 3. [lapajuiesibHbIe IPsAMBbIE, CYMMA YIJIOB TPEYIOJIbHUKA 25
33 OrnpezienieHne nmapauieIbHbBIX MPSMbBIX 1
34 | [Ipusnaku napajuieIbHOCTHU ABYX MPSMBIX
35 Pemenue 3a1a4 Ha rOTOBBIX UepTekax 1mo Teme «[Ipu3Haku napamieaTbHOCTH ABYX 1
TIPSIMBIX)
36 | [IpakTrueckue crocoObl MOCTPOSHHUE NBYX MapaUICIbHBIX TPSIMBIX 1
37 AKCHOMBI F€OMETPUH 1
38 | Akcroma nmapajuIeNbHBIX MPSMBIX 1
39 Teopemsbl 00 yriax, 00pa3oBaHHBIX JBYMs apAJICIbHBIMU MPSIMBIMU M CEKYIIEH 1
40 Pemenuie 3a1a4 Ha TOTOBBIX YEPTEkKAX MO TeMe «Teopembl 00 yriax, 00pa3oBaHHbBIX 1
JIBYMSI TApAJITICTbHBIMU TPSIMBIMU M CEKYIIEI»
a1 Pemenne 3amau no TeMe «Teopemsbl 00 yriax, 00pa30BaHHBIX IByMs MapajlieIbHBIMU 1
MPSIMBIMU M CEKYIIEI
42 VY poK-pakTUKyM «TueopeMbI 00 yriax, oOpa3oBaHHBIX JIByMS MapasieIbHbIMU 1
TPSIMBIMHA M CEKYIIIEH)»
43 | Yrubl ¢ COOTBETCTBEHHO MAPAJUICIHHBIMH WJIH MEPIICHAUKYISIPHBIMH CTOPOHAMHU 1
44 Ypok cucrtemaTuzaiuu 1 00001eHNs 3HAaHUI 1
45 Kontponbnas padota No3 «IlapasnienbHbie TPSIMBIE) 1
46 AHanu3 KOHTpoJibHOM paboThl Ne3. Teopema 0 cyMMe yriioB TpeyrojJbHUKA 1
47 OCTpOYTroJbHBINA, IPSIMOYTOJIBHBIN U TYIOYTOJIBHBIN TPEYTrOJbHUKH 1
48 Pemenue 3amay no reme «CyMma yriioB TpEyroJIbHUKa 1
49 TeopeMa 0 COOTHOIIEHNH MEKly CTOPOHAMH M YIVIAMH TPEYTOJIbHUKA 1
50 | HepaBeHcTBO TpeyroipHUKa 1
o1 HekoTtopsle cBONCTBA U NPU3HAKK IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB 1
52 | Ilpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOIHHUKOB 1
53 Pemenue 3agad no reme «IIpssMOyroabHbIE TPEYTOTBHUKI) 1
54 | PaccTosiHue OT TOUKHM 10 npsiMoii. PaccTrosiHue Mexay napajuieIbHbIMU NPSIMBIMU 1
55 IlocTpoeHne TpeyroabHUKA IO TPEM IEMEHTAM 1
56 Ypok cucremaTH3anuu 1 00001IeHNs 3HAHUN 1
57 | KontposbHas pabota Ne4 «CooTHOLIEHHUS MEXy CTOPOHAMH U YIIIAMH TPEYTOJIbHUKA 1
Pa3nea 4. OxkpykHocTh M KpYr. I'eoMeTpuyecKkue nocTpoeHms. 8
58 Ananu3 KOHTpoJbHOH paboThl Ne4. CBOICTBO OMCCEKTPHUCHI yIiia 1
59 CBOICTBO cepeTMHHOTO MEePHEeHIUKYIISIPa K OTPE3KY 1
60 | Pemenue 3a1a4 no reme «I'€OMETpUUECKOE MECTO TOUEK)» 1
61 CBoiicTBa 1MaMeTPOB U XOpa OKpyxHocTel. KacarenbHas K OKpy)KHOCTH 1




62 Bnmcannast u onmrcanHas OKpY>KHOCTH TPEYTroOJbHUKA 1
63 Pemenue 3amau mo reme «OkpyxHOCTh. KacaTenbHast K OKPY>KHOCTH 1
64 Pemenue 3agad Ha noKa3aTenbCTBO MO TeMe «OKpykHOCTh. KacaTenbHas K 1
OKPYKHOCTH
65 CummeTpuyHbIe GUTYPBI 1
Pasnea 4. IloBTopenue u 06001menne 3HAHUI 3
66 Ypok 000011IeHHS ¥ CHCTEeMAaTH3alluN 3HAHU I 1
67 KontposnbHas padota No5 (MtoroBast KOHTpoJIbHAsI paboTa) 1
68 YPOK UTOTOBOTO TOBTOPECHHUSI 1
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68
8 KJIACC
Ne KoauuecTBoO
n/n Tewa ypoxa 4acoB
Pa3nen 1. UeTbIpEéXyroJabHUKH 12
1 [Tapannenorpamm, ero npu3Haky U CBOWMCTBA 1
2 [Tapannenorpamm, ero Npu3HaKy U CBOMCTBA
3 [TapannenorpamMm, ero mpu3HaKH U CBOWCTBA
4 qaC}“HHe Clly4au napajujiesiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaJpar), UX IPU3HAKU U 1
CBOICTBa
5 qaCIHBIe CIIy4ad MapajieiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpar), UX IPU3HAKU U 1
CBOHCTBaA
6 qaC}“HHe Clly4au napajuiesiorpaMmMoB (IIPSIMOYTOJIbHUK, pOMO, KBaJpar), X IPU3HAKU U 1
CBOICTBa
7 Tpanenus 1
8 PaBHOOOKas 1 IpSIMOYTOJIbHAS TPATICIIHH 1
9 PaBHOOOKas ¥ IPSIMOYTOJIbHASL TPANELUU 1
10 Meroa yaBO€HUsI MEIMaHbI 1
11 IlenTpanpHas cuMMeTpus 1
12 KontposnbHas pabota no reme "YeTblpEXyroabHUKH" 1
Pazpea 3. Ilnomans. Haxoxknenne niiomanaei TpeyroJbHIKOB H MHOTOYT0OJIbHBIX 14
¢uryp. [lnomagu nogo0HbIX puUryp
13 AHanu3 KOHTPoJIbHOM paboThl. CBOMCTBA MIIOIIAJIEN T€OMETPUYECKUX (QUTYD 1
14 DopmyJIbl U1 TUIOIIAIA TPEYroJIbHUKA, MapaJuiesIorpaMma 1
15 DopmyJibl U1 TUIOIIAIA TPEYroJIbHUKA, apaJuiesIorpaMma 1
16 Dopmybl )1 TIIOUIAIA TPEYTONbHHKA, Mapajiesorpamma 1
17 DopMybl AJ1s TIOUIAIA TPEYTONBHIKA, MapaJlieorpamma 1
18 DopMybl J1s TIOUIANA TPEYTONBHIKA, MMapaJlieorpaMmma 1
19 Brruncnenne miuomaaei CIokHbIX GUTyp 1
20 ITnomanu ¢uryp Ha kieryaroii Oymare 1
21 [Tnomaau nogo6HBIX Guryp 1
22 [Tnomaau nogo6HBIX Guryp 1
23 3ajaun ¢ NPaKTUYECKUM COJEPIKAHUEM 1
24 | 3ajauu ¢ MPaKTHUECKUM COJIepIKaHUEM 1
25 Pemenne 3a1a4 ¢ MOMOIIBI0 METO/Ia BCHOMOTAaTeIbHOM TIIONIAN 1
26 KonTponbnas pabora o teme "Ilnomans" 1




Paszneua 2. Teopema Dasieca U TeopemMa 0 NPONMOPIHOHAJIBLHBIX 0TPeE3KaxX, MOJT00HbIE

TPeyroJbHUKH 15
27 AmnHanu3 KoHTpoJbHOHU paboThl. Teopema Parneca u Teopema 0 IPOMOPLHUOHATIBHBIX 1
OTpe3Kax
28 Cpenusis TUHUS TPEYroJIbHUKA 1
29 CpenHsist IMHUS TPEYroJibHUKa 1
30 Tpanenusi, €€ cpenHsiss TMHIS 1
31 Tpaneuus, e€ cpenuss TuHUsA 1
32 | [IponoprioHaJIbHBIE OTPE3KH 1
33 [TponopuroHaJIbHBIE OTPE3KU 1
34 | llenTp Macc B TpEyroJibHUKE 1
35 | [lomoOHbIE TPEYrOIBHUKH 1
36 | Tpu nmpu3Haka nogo0Ousl TPEYTrOJILHUKOB 1
37 Tpu npuzHaka nogo6us TpeyroJbHIUKOB 1
38 | Tpu nmpu3Haka mogoOus TPEYTOJILHUKOB 1
39 | Tpu npu3Haka mogoOusl TPEYTOJILHUKOB 1
40 [IpumeneHnue nonooust pH pelIeHUH TPAKTUUECKUX 3aa4 1
41 KonTponbnas padbora no teme "llogoOHbIe TpeyroabHUKH" 1
Pasnen 4. Teopema [udaropa n Hayajsa TPUrOHOMETPUM 10
42 AHanu3 KOHTposIbHOM paboThl. Teopema Iludaropa u e€ npumenenue 1
43 Teopema ITudaropa u e€ npuMeHeHne 1
44 Teopema ITudaropa u e€ npuMeHeHne 1
45 Teopema ITudaropa u e€ npuMeHeHne 1
46 Teopema [Tudaropa u e€ npuMeHeHne 1
47 Omnpenenenne TPUTOHOMETPUUECKUX (PYHKIMI OCTPOro yriia mpsiMOyTroJIbHOTO 1
TPEYToJIbHUKA, TPUTOHOMETPHUYECKIE COOTHOIICHUS B MPSIMOYTOJILHOM TPEYTOJIbHHKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
o1 KonTponbnas pabora no teme "Teopema [Iudaropa n Hauana tpuroHomerpun” 1
Pazgen S. Yrubl B OKpYyKHOCTH. BrincaHHbIe M ONMUCAHHBbIE YeTHIPEXYr0JbHUKH. 13
KacartenbHble K okpy:kHOCcTH. Kacanue okpyxkHOCTEH
52 Amnanus KOHVTpoanoﬁvpa60TL1. Briucansble 1 IIEHTpaIbHBIE YIIIbI, YTOJI MEXY 1
KacaTeJIbHON M XOPIOH
53 BrimcanHble U IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U XOpJ0H 1
o4 BnmcanHble U IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U XOpJOH 1
55 VYTIbl MEXAY XOpaMHU U CEKYIIUMU 1
56 VYTIbl MEXAY XOpIaMHU U CEKYIIUMU 1
57 | BoucanHble 1 ONHMCaHHBIE YETHIPEXYTOIBHUKH, X IPU3HAKH U CBOHCTBA 1
58 | BnucanHble 1 onMCcaHHBIE YETHIPEXYTONBHUKH, MX IPU3HAKU M CBOICTBA 1
59 | BoucanHble 1 onMcaHHbIE YETHIPEXYTOIBHUKH, NX IPU3HAKU U CBOICTBA 1
60 [IpumeHeHMe CBOWCTB BIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOIBHUKOB MTPU PELICHUN 1
TeOMETPHUECKUX 33724
61 [TpumMeHeHrne CBOWCTB BIMCAHHBIX U ONMCAHHBIX YE€THIPEXYTOIBLHUKOB MTPH PEIICHUN 1
reOMETPHUECKUX 3a]a4
62 B3anMHoe pacnonioxkeHne AByX OKpYKHOCTEH, 001ie KacaTelIbHbIe 1




63 Kacanue okpyxHocTeit 1
64 KontponbHas padota mo Teme "YTibl B OKpYKHOCTH. BrincaHHbIe ¥ ONMCaHHBIC 1
YETHIPEXYTOJbHUKH"
Paznen 6. [loBTopenue, 06001eHue 3HAHUM 4
65 AHanmu3 KOHTPOJIbHOM paboThl. [loBTOpEHNE OCHOBHBIX TOHATHH M METOJIOB KYpPCOB 7 1 1
8 KiaccoB, 00001IIeHNE 3HAHMIT
66- . .
68 IToBTOpEHNE OCHOBHBIX MOHATUH U METOJOB KypcoB 7 U 8 Ki1accoB, 0000111eHNe 3HaHUI 3
OBHIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 68
9 KJIACC
Ne KoaudecTBO
n/n Tema ypoka 4acoB
Pasznea 1. Tpuronomerpusi. TeopemMbl KOCHHYCOB M CMHYCOB. Pemienue 16
TPeyroJibHUKOB
1 Onpenenenyue TpuroHoMeTpuyeckux GyHkuuii yriaos ot 0° no 180° 1
2 DopmyJibl IPUBEIEHUS 1
3 Teopema KOCHHYCOB 1
4 TeopeMa KOCUHYCOB 1
5) TeopeMa KOCUHYCOB 1
6 Teopema cuHyCcOB 1
7 Teopema cuHycoB 1
8 Teopema cuHycoB 1
9 Haxo)xieH1e AJIMH CTOPOH M BEJIMYUH YIJI0B TPEYroJbHUKOB 1
10 Pemennie TpeyroibHIUKOB 1
11 Pemennie TpeyroibHIUKOB 1
12 Pemenne TpeyrojabHUKOB 1
13 Pemenne TpeyrojabHUKOB 1
14 ITpakTHyeckoe NPUMEHEHUE TEOPEM CHHYCOB U KOCHHYCOB 1
15 ITpakTHyeckoe NPUMEHEHUE TEOPEM CHHYCOB U KOCHHYCOB 1
16 KonTtposnbHas pabora no reme "Penienue TpeyroibHUKOB" 1
Pa3nea 2. IIpaBuiibHbIe MHOTOYTOJIBHUKH. JIJIMHA OKPYKHOCTH H ILIOIIAAb 8
Kpyra. Beruucijienue njiomajaen
17 AHanu3 KOHTPOJIbHOU paboThl. [IpaBUiIbHbIE MHOTOYTOJILHUKH, BBIYUCIICHUE UX 1
9JIEMEHTOB
18 Yucino n. J[nHa okpykHOCTH 1
19 UYucino n. J[nHa okpyxkHOCTH 1
20 JUIHa AyTH OKPY>KHOCTH 1
21 PajmanHas Mepa yria 1
22 ITnomanpk kpyra, ceKTopa, CerMeHTa 1
23 ITnomanpe kpyra, ceKTopa, CerMeHTa 1
24 [lmomane kpyra, CEKTOpa, CErMEHTA 1
Paszpnen 3. /lekapToBbl KOOPANHATHI HA IJIOCKOCTH 9
25 JlexapToBBl KOOPAMHATHI TOYEK Ha IJIOCKOCTH 1
26 YpaBHeHue npsiMoit 1
27 YpaBHeHue npsiMoit 1
28 YpaBHEHHE OKPY>KHOCTH 1




29 KoopauHatsl ToUek nepeceueHns OKPY>KHOCTH U TIPSIMOiT 1

30 Metoa KOOpAMHAT MPU PEHICHUH T€OMETPUIECKUX 3a7a4, MPAKTUUECKUX 3a/1a4 1

31 Metoa KOOpAMHAT MPU PEHICHUH T€OMETPHUICCKUX 3aJ1ad, MPAKTHUYECKUX 3a/1a4 1

32 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHUECKUX 3a]1a4, MPAKTHUECKUX 3a]a4 1

33 KonTponbHas pabota o Teme "JlekapToBBI KOOPUHATHI Ha MIIOCKOCTH" 1
Pasnen 4. BekTopbl 12

34 AHanu3 KOHTpOJ}LHoﬁ pabotsl. Onpenenenne BEKTOpoB. PU3NYECKUIl U 1
Tr€OMETPUUYECKUN CMBICIT BEKTOPOB

35 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB, YMHO)KEHHE BEKTOpA Ha YHCIIO 1

36 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB, YMHO)KEHHE BEKTOpA Ha YHCIIO 1

37 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB, YMHO)KEHHE BEKTOPA Ha YHCIIO 1

38 Pasno)xeHne BeKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpaM 1

39 Koopaunats! BekTOpa 1

40 CkanspHoe mpou3BeiIeHue BEKTOPOB, €r0 MPUMEHEHHE JUIsl HAXOKICHUSI [UTHH U 1
YIJIOB

a1 CkansipHoe MPOU3BEACHNE BEKTOPOB, €T0 MPUMEHEHHE ISl HAXOXKACHUS JUTHH U 1
yTJIOB

42 Pemrenue 3a1ad ¢ TOMOIIBIO BEKTOPOB 1

43 Pemenue 3a1ad ¢ TOMOIIBIO BEKTOPOB 1

44 [IpuMeHeHne BEKTOPOB IS pelIeHus 3a1a49 (GU3uKu 1

45 KonTponbhas pabora no teme "Bekrops!"” 1
Paznea S. /IBukeHMsI IJIOCKOCTH 7

46 [ToHsITHE O NBUKEHHUH TIOCKOCTH 1

47 [TapaienpHBIN IEPEHOC, TOBOPOT 1

48 [TapannenbHbIN IEPEHOC, TOBOPOT 1

49 [TapannensHbIN IEPEHOC, TOBOPOT 1

50 [TapamiensHbIi IEpeHoC, TOBOPOT 1

o1 IIpuMeHeHne NBHKEHNI NTPU PEIICHNH 3a/1a4 1

52 KonTponbhas padota no temam "IIpaBuiibHble MHOTOYroJIbHUKH. OKPYKHOCTb. 1
JIBr>KeHUS MIIOCKOCTH"
Pasnen 6. IIpeoOpa3zoBanue noxodusi. Merpuyeckue COOTHOLICHUS B 10
OKPY>KHOCTH

53 AHanu3 KOHTpoJibHOM paboTel. TloHATHE 0 Mpeobpa3oBaHny M0100US 1

o4 CoOTBETCTBEHHBIE 3JIEMEHTHI NOJOOHBIX QUTYD

55 COOTBETCTBEHHBIE 3JIEMEHTHI NOJJOOHBIX QUTYD

56 Teopema o mpou3BeIeHUH OTPE3KOB XOPI, TeopeMa O MPOH3BE/ICHHH OTPE3KOB 1
CEeKYIIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM

57 Teopema o mpou3BeIeHUH OTPE3KOB XOPI, TeopeMa O MPOH3BE/ICHHH OTPE3KOB 1
CEeKYIIUX, TeOpeMa 0 KBaJipaTe KacaTeabHOM

58 Teopema o mpousBeieHUHN OTPE3KOB XOP/I, TeopeMa O NPOU3BEACHUH OTPE3KOB 1
CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON

59 [TpumMeHeHne TeopeM B pEIIeHHH TeOMETPUIECKHX 3a1a4

60 [IpumeHeHne TeopeM B pelIeHHH T€OMETPUUECKHX 3a]1a

61 [IpuMeHeHne TeopeM B peIEHHH T€OMETPUUYECKUX 3a7a4 1

62 Kontponbras padota mo teme "IIpeobpazoBanue momgodus. Merpudeckue 1

COOTHOILIEHUS B OKPY’KHOCTH"




Pasznea 7. [loBTopenue, 00001eHue, cucTeMaTH3allUsl 3HAHUI 6

63 AHanu3 KOHTpoIbHOU paboThl. [loBTOpeHne, 00001IeHrne, cucTeMaTu3aIus 3HaHU. 1
W3mepenne reoMeTpu4ecKux BEeIMYMH. TpeyroJbHUKH

64 [ToBTOpeHue, 06001meHNe, cucTeMaTH3anus 3Hanui. [lapaniensHbie u 1
MePIEHIUKYISIPHBIC TTPSIMBbIC

65 [ToBTOpeHue, 0600meHne, cucreMaTu3anus 3HaHu. OKPYKHOCTb U KPYT. 1
['eomerpryeckne MocTpoeHusl. YTIbl B OKPY>KHOCTH

66 [ToBTOpeHuEe, 0000IIEHNEe, CUCTEMATH3aIKs 3HaHU. BriucanHbIe 1 ONMcaHHbIE 1
MHOT'OYT'OJIbHUKHA

67 [ToBTOpeHme, 06001eHNe, cUCTeMaTH3aIUs 3HaHUH. BEeKTOphI 1

68 [ToBTOpenue, 0600menHue, cucremaTn3anus 3Hanui. [lnomans

OBIHIEE KOJINYECTBO YACOB 11O ITPOT'PAMME 68

5. MPOBEPSIEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon . .
HpoBepsIeMOro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/iLHOI
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA
pe3yJabTara
6 I'eomeTpus
Pacnio3naBaTte H3ydeHHBIE TeOMETpUUECKHE (DUTYpBI, ONpEAeNATh HMX B3aHUMHOE
6.1 pacnoioxeHue, n300pakaTb reOMETPUUECKHE (PUTYPHI, BBIMOIHITH YEPTEKH MO YCIOBUIO
3ajaun. 3mMepsTh IMHEWHbIE U YTII0BbIe BEMYUHBI. Pemars 3a1aun Ha BEIYUCIICHHUE JITTUH
OTPE3KOB U BEJIMYUH YIJIOB
Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B PEabHOM KHU3HHU,
6.2 pa3MepoB TMPUPOIHBIX O0BEKTOB. PasznuyaTh pasmepbl 3THX OOBEKTOB IO TOPSIKY
BEJIMYMHBI
6.3 CTpouTh 4epTexu K FT€OMETPUUECKUM 3a]a4am
6.4 [lonp30BaTbcsl MpU3HAKAMU PABEHCTBA TPEYrOJbHHUKOB, HWCIOIb30BATh MPU3HAKU H
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUN 3a/1a4
6.5 [TpoBOIUTH JIOTUYECKHUE PACCYKICHUS C UCTIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM
[Tonp30BaThbcsl TpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJHbHUKOB, CBOWCTBOM
6.6 MEJUaHbl, MPOBEIEHHOW K THIOTEHY3€ MPSIMOYIOJBHOIO TPEYTrOJbHUKA, B PEHICHUH
r€OMETPUYECKUX 3a/1a4
OnpenensTe MapaieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeTr ¢ HUMH
6.7 cekymiasi. OnpenensTh MapauieTbHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUN OT
TOYEK OJTHOM IMPSMOMU 10 TOUEK APYTroM MPSMOU
6.8 Pemartp 3a1aun Ha kieT4aroit Oymare
[IpoBOANTHh BBIUMCICHHUS M HAXOAUTh YHUCIOBbIE W OYKBEHHBIE 3HAYCHHS] YIJIOB B
6.9 FeOMETPUYECKUX 3aJadyaX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJI0B, 00pa30BaHHBIX MPU MEPECEUCHHUH JIBYX MapalielbHbIX
NPSIMBIX CeKylIel. PemaTe mpakTnyeckne 3aa4 Ha HaX0>KJICHHUE YTJIOB
6.10 Bnanets TIOHSATHEM TE€OMETPHIECKOTO MECTa TOEK. YMeTh onpenensaTb OUCCeKTPUCY yriia
U CEepEeIMHHBINA MEPIEHANKYIISIP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOUEK
6.11 @opMynHpoOBaTh ONPEEICHUSI OKPYKHOCTH W Kpyra, XOpJbl U JIMaMETpa OKPYKHOCTH,
MOJIB30BAThCS MX CBOMCTBAMH. Y METh IPUMEHSTH 3T CBOWCTBA MTPU PEIIEHUHN 3a7a4
Bragers moHsTHEM ONMCAaHHON OKOJO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
6.12 LEHTP. HOHL3OBaTLCﬂV ¢akTaMu O TOM, 4YTO OHCCEKTPHUCHI YIJIOB TPEYroJbHHUKA
MEPECEKAIOTCSl B OJHOM TOYKE, U O TOM, YTO CEPEANHHBIEC MEPIEHIUKYISPbl K CTOPOHAM
TPEYTOJIbHUKA [TEPECEKAIOTCS B OJTHOM TOUKE
6.13 Bnagerp moHsATHEM KacaTeIbHOM K  OKPY)KHOCTH, IIOJIb30BAaThCi TEOPEMOH O




NEePIEeHIUKYISIPHOCTH KacaTeNIbHON U pajiyca, MPOBEAEHHOTO K TOUKE KacaHus

ITons30BaThCsA HpOCTCﬁH.IHMPI TCOMETPUICCKUMHU  HCpPAaBCHCTBaMM, IIOHUMATbh HX

6.14 .
NPAaKTUYECKUNA CMBICIT
6.15 [TpoBOIUTH OCHOBHBIE T€OMETPHUYECKHE TOCTPOSHHS C TOMOIIBIO IIUPKYJIIS ¥ IMHEHKH
KJIACC
Kon . .
HIpoBEpsIEMOro IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpust
6.1 Pacnio3HaBaTh OCHOBHBIE BH[BI YETBIPEXYTOJHHUKOB, MX JIJIEMEHTHI, IMOJB30BAThCA HUX
CBOMCTBaMHU MPH PEHICHUH F€OMETPUUECKUX 3a7au
6.2 [IpuMmeHsTh CBOMCTBA TOYKM IE€peceyeHHs MeAHaH TPEeyrojbHUKa (LIEHTpa Macc) B
pelIeHnH 3a1a4
Brnanets moHATHEM CpeAHEW JTUHHM TPEYTOJIbHUKA M Tpalelud, IPUMEHSITh UX CBOMCTBA
6.3 IpU pelIeHuu reoMmerpuueckux 3aaad. [lomb3oBarbes Teopemoit daneca U TeopeMoil o
MIPONOPIIMOHATFHBIX OTPE3KaX, IPUMEHSTh UX JUIS PEUICHUS PAKTUIECKUX 3a/1a4
6.4 [TpuMeHsTh MPU3HAKK MTOI00US TPEYTOIBHUKOB B PEIICHUN T€OMETPUIECKUX 3a/1a4
[Tonb3oBatbes TeopeMoit [Tudaropa i pemieHrs reOMeTpUUECKUX U MPAKTUYECKUX 3a/1a4.
6.5 CrpouTh MaTeMaTHYECKYI0 MOJENb B IPAKTUYECKUX 3a7auaxX, CAMOCTOSTEIbHO J€JaTh
4epTEX U HAXOUTh COOTBETCTBYIOIIHNE JITTHHBI
6.6 Bnagers moOHATHSAMHM CHHYyca, KOCHMHYCa M TaHI'€HCa OCTPOro yria MpSMOYrOJIbHOTO
TpeyroibHuKa. [101630BaThCSI STUMH MOHATUSMHE JUISI PEUICHUS TPAKTUIECKUX 32149
Boruncnsate  (paznuuHbIMH  cioco0aMu) — IUIOIIAAL  TPEYTrOJIbHMKAa M IUIOLIAAU
6.7 MHOTOYTOJBHBIX (uryp (monbp3ysich, Tlleé HEOOXOAUMO, KaibKynsiTopoMm). llpumensars
MOJTyYCHHBIE YMEHUS B IPAKTHYECKUX 3aa9ax
Bnagerp NOHATUSMHU BIMCAHHOTO M LIEHTPAJBHOIO YIJIa, HUCIOJIB30BaTh TEOPEMBI O
6.8 BIIMCAHHBIX YIJIaX, yIiiaX MEXIy XOpAaMu (CEeKYIIMMH) U YIJeé MEXIy KacaTelbHOW U
XOPJIOH TIPU PEUICHUH TEOMETPUYECKHX 3a1a4
6.9 BnaneT}, MOHATHEM ONHMCAHHOTO YETHIPEXYTOJNbHUKA, MPUMEHSATh CBOHCTBAa OMHMCAHHOTO
YeThIPEXYTOJbHUKA NP PEIICHUH 33124
[TpuMeHsTh TONyYeHHBIE 3HAHWS HAa MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJCITH IS
6.10 3aJja4 peaNbHOM JXKU3HM U NPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS C NPUMEHEHUEM
110/100Ms U TPUTOHOMETPUH (TIOJIB3YSICh, I/1€ HEOOX0IUMO, KAJIbKYJISITOPOM)
KJIACC
Kon . .
HIpoBepsieMOro IIpoBepsiemble npeaAMeTHbIE Pe3yIbTAThI 0OCBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
NporpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
3HaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAWUTh C UX TOMOIIBbIO
6.1 pa3jNyHble 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrojJbHUKA («pEIIeHHE MPsIMOYTOJIbHBIX
TPEYroJdbHUKOBY»). Haxomutes (C TOMOIIBIO KaldbKyAsATOpa) IUIMHBI M YTIBL  JUIS
HETaOJIMYHBIX 3HAYCHHI
6.2 [Tonb3oBaTbes dopMynaMu MPUBE/CHNSA 1 OCHOBHBIM TPHTOHOMETPHUECKHM TOXKIECTEOM
JUIS. HAXOKJICHUsI COOTHOIIEHUH MEX]Ty TPUTOHOMETPUYECKHMHU BEIMYMHAMHU
Hcnonp3oBaTh T€OpeMbl CHHYCOB M KOCHHYCOB JJISi HAXOXAEHUS Pa3IMYHBIX 3JIEMEHTOB
6.3 TPEeyroipHUKa  («pelmieHHe  TPEYrONbHUKOB»), TMPHUMEHSATh WX TPH  PEIICHUH
reOMEeTPUUECKUX 3a]a4
Brnaners nouatusMu npeoOpa3oBaHUs MMOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB IMOJA00HBIX
6.4 ¢uryp. Ilonp3oBarbesi CBOMCTBaMHU MOJOOUS HMPOHM3BOJBHBIX (UTYp, YMETh BBIUYUCIATH

JUIMHBI W HAaXOAWUTh YIJbl y ToM0OHBIX ¢uryp. IlpumeHsTe cBoiicTBa MoAoOus B
NPAaKTUYECKUX 33/1a4aX. YMETh NMPUBOJIUTH MPUMEPHI MOJOOHBIX (UIYp B OKPYXKAIOIEM




MUpe
6.5 [Tosp30BaTbCA TEOpEMamMu O TPOM3BENCHUH OTPE3KOB XOPJ, O NMPOM3BE/CHMH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTelbHOI
[Tonmp30BaTbcs BEKTOpaMH, MOHMMATh HMX TEOMETPUYECKHA M  (PU3UYECKUH CMBICIH,
6.6 IPUMEHATh UX B PEIIEHUH IeOMETPUUYECKUX M (pu3nuecKux 3axad. I[IpuMeHsTh ckamspHoe
IIPOU3BE/ICHUE BEKTOPOB JJIs1 HAX0XK/IEHUS JJIMH U YIJIOB
6.7 [losnb3oBaTbcst METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €ro B PELICHUH
TEOMETPUYECKUX U MPAKTUYECKUX 3a1a4
Bragers NOHATHSMM IPAaBWJIBHOTO MHOIOYIOJIbHHMKA, JJIMHBI OKPY)KHOCTH, JUIMHBI JYI'H
6.8 OKPYKHOCTH M PAaJUaHHOW MEPHI yIja, yMETh BBIUMCIIATH IIOLIAAb Kpyra M €ro 4acTei.
[IpuMeHATh NOTY4YEHHbIE YMEHUS B IPAKTUUECKUX 3a4a4ax
6.9 Haxo;u/iTL OCHM WM ILEHTPbl CUMMETPUH (UTYp, TPUMEHSTH IBM)KEHHUS IUIOCKOCTH B
IIPOCTEHIHNX CIIydasx
[IpyMeHATh NONTY4YEHHBIE 3HAHUS HA IPAKTHKE — CTPOUTHh MATEMAaTU4YECKHUE MOJEIN JUIs
6.10 3a/a4 peaNbHOM >KM3HU U IPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHHUS C NPUMEHEHHEM
o100Usl U TPUTOHOMETpUYECKUX (PYHKIUHN (TOTB3YSICh, I/1€ HE0OOX0IUMO, KaJbKYIATOPOM )
6. MPOBEPAEMBIE DJIEMEHTbI COAEP/ KAHUSL
7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA
6  T'eomerpus
Havanphple mnoHsTHs reoMerpuu. Touka, mnpsMas, OTpe30K, Jyd. Yroia. Bunel yrios.
6.1 BeprukanbHble U cMeXHbIe yIiibl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. [lapannensHocts
U IEPIEHIUKYISIPHOCTh IPSIMbIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOICTBa 0OceBOil cummerpuu. [IpuMepsl cUMMeETpUH B
OKpYXKarolleM MUpe
6.3 OcHOBHBIE TIOCTPOEHHUSI C IOMOLIbKO LUPKYJIs M JIMHEHKH. TpeyrosbHUK. BricoTa, Menuana,
OuccekTpuca, uX CBOMCTBa
6.4 PaBHOOEnpPEHHBIN M PAaBHOCTOPOHHHIA TPEYroJbHUKH. HepaBeHCTBO TpeyroapHUKa
6.5 CgoiicTBa 1 MPU3HAKH PABHOOEIPEHHOTO TPEYroibHHUKA. [Ipr3Haku paBeHCTBA TPEYTOJILHUKOB
6.6 CBolicTBa M NpHU3HAKU MapajuleNbHBIX MpsAMbIX. CyMMa YIJIOB TpeyrosibHHKa. BHemHue yribl
TPEYrOJIbHUKA
[TpsimoyronbHbI  TpeyrodbHUK.  CBONCTBO  MEAMaHbl  MPSIMOYTOJBHOTO  TpPEYrOJIbHHKA,
6.7 mnpoBenéHHoil k runoreHysze. Ilpu3Hakum paBeHCTBA NPSMOYTOJIBHBIX  TPEYrOJbHUKOB.
[TpstMOyTONIBHBIN TPEYroJbHUK ¢ yriioM B 30°
6.8 HepaBeHncTBa B reoMeTpHM: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIMHE JIOMAHOM, TeopemMa
0 0oJbIIeM yTiie U O0NblIel CTOpOHE TpeyroybHUKa. [lepneHiuKynsp u HaKJIIOHHAs
6.9 ['eomeTprueckoe MeCTO TOUeK. buccekTprca yria u cepeIMHHBIA NMEPIEHAUKYISAP K OTPE3Ky Kak
r€OMETPUUYECKHE MECTA TOYEK
6.10 OKpYXHOCTh M KPYT, XOpJla U JUAMETpP, UX CBOWCTBA. B3anMHOE pacmosioKEHUE OKPYKHOCTU U
npsimoii. KacaTenbHas U cekyias K OKpy>KHOCTH
6.11 Okpy>XHOCTb, BIUCaHHAs B yroj. BrniucaHHas u onucaHHas OKPYXHOCTH TPEyroJbHUKA
8 KUIACC
Kon ITpoBepsieMblii 3JIEMEHT COJCPKAHUS
6 Teomerpus
6.1 YersipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOWCTBA
6.2 IIpsMoyroapHUK, poMO, KBaJIpaT, UX MPU3HAKU U CBOWCTBA
6.3 Tpamenus, paBHOOOKas Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsiMoyroibHas Tpanemus
6.4 Meron ynBoenuss Mmenuanbl. lLleHTpanbHas cummerpusd. Teopema @aneca u  TeopemMa o
IIPOMOPLUOHAIIBHBIX OTPE3Kax
6.5 CpenHue TUHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyroiabpHUKa




6.6 [Togo6ue TpeyroapHUKOB, Kod(pduimeHnt momodus. Ilpu3Hakum mMOAOOMS TPEYrOJbHHUKOB.
[TpumeHeHne o00Hs TPH PELICHUH PAKTUYECKUX 3a/1a4
6.7 ®opmymbl A IJIOLIAIM TPEYTOIbHUKA, TapaJljIelorpaMmMa, poMOa U Tpaneuuu
6.8 CaoiicTBa miomianeii reometpudeckux Guryp. OTHOIIEHUE MIoaei mogo0HbIX GUryp
6.9 Brluncienue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema ITudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHnn NpakTUIECKUX 3a1a9
6.11 CuHyc, KOCHHYC, TaHT€HC OCTpOro Yyrjia HpsMOYrojJbHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°
6.12 BrnucanHble ¥ LIEHTpPaIbHBIE YIVIBI, YIOJI MEXAY KacaTeJIbHOW M XOPAOWU. YIUIBI MEXAY XOpJAaMu U
CEKYILIUMU
6.13 BnucaHHbBIE U ONMMCAHHBIC YETHIPEXYTOJbHUKN
6.14 B3auMHoe pacnosnoxkeHue OByX OKpykHocTed. Kacanwe okpykHoctei. OOmme KacaTelbHBIE K
JIBYM OKPY>KHOCTSIM
9 KVIACC
Kox IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
6 T'eomerpus
6.1 Cunyc, xocunyc, tanreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIbl IPUBEACHUS
6.2 Pemenne TpeyronsHukoB. Teopema KOCHHYCOB U Te€OpeMa CUHYCOB. PellieHne nmpakTH4ecKux 3aaad
C MCITOJIb30BaHUEM T€OPEMBI KOCHHYCOB M TE€OPEMBI CHHYCOB
6.3 IIpeobpazoBanue mogodusi. [loqoOre COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o MPOHM3BE/ICHHUH OTPE3KOB XOPJL, TEOPEMBI O NPOH3BE/ICHHH OTPE3KOB CEKYIUX, TeOpEMa
0 KBaJIpaTe KacaTeIbHOU
Bekrop, anmuHa (MOIysb) BEKTOpa, COHANpPABICHHBIC BEKTOPHI, POTHBOIOJIOXKHO HArpaBJICHHBIC
6.5  BeKTOpHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpaIlu HaJl BeKTopaMu. Paznoxenue
BEKTOpA I10 IBYM HEKOJUTMHEAPHBIM BEKTOPaM
6.6 Koopaunate! Bekropa. CkaisipHOE MPOU3BEICHIE BEKTOPOB, TPUMEHEHHE [T HAXO0XKICHUS JITUH U
yTJIOB
6.7 JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. YpaBHEHMS NPSAMOM M OKPY)KHOCTH B KOOpAMHATaX,
nepeceueHre OKPYKHOCTEH M MPsIMBIX. MeTo1 KOOpIMHAT U er0 MPUMEHEHHE
6.8 IIpaBHIBHBIE MHOTOYTOJIBHUKH
6.9 muHa okpyXHOCTH. ['pagycHas v paguanHas Mepa yria, BEIYUCIEHUE UIUH YT OKPYKHOCTEH
6.10 IInomans kpyra, ceKTOpa, CErMeHTa
6.11 JIBIDKEHUST TIJIOCKOCTM M BHYTPEHHHE CUMMETpUM (uryp (dJIeMeHTapHble MpeICTaBICHUS).
[TapayutensHbIil nepeHoc. IloBopot

7. IPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OFPA30BATEJBHOM MPOT'PAMMBI OCHOBHOTI'O OBIIIETO

OBPA3OBAHUSA
Kon .
pOBEpSEMOTo IIpoBepsiembie T?CﬁOBaHHﬂ K NMpeMEeTHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 001ero oopazoBanus Ha ocHoBe ®I'OC
TpedoBaHUs
YMeHune omnepupoBaTh MOHATHSIMHU: MHOKECTBO, IOAMHOXKECTBO, OIEpalud Haj
MHO’KECTBAaMH; yYMEHHE OIEepUPOBaTh MOHATHUAMU: Ipad, CBA3HBIA rpad, NepeBo, LUK,
1 MPUMEHSTh UX MPU PEIICHUH 3a/1a4y; YMEHHE HCIOIb30BaTh rpaduueckoe MpeaCcTaBICHUE
MHOXECTB JJI1 ONMMCaHUsA PCAJIbHBIX ITPOIECCOB U SIBJIGHI/Iﬁ, IIpu PCIICHUHU 3a71a4 U3 JPYIrux
yueOHBIX MPEIMETOB
YMeHue ornepupoBaTh MOHSTHSIMHU: OMNpENEICHUE, aKCUOMa, TEOpeMa, J0Ka3aTelbCTBO;
2 YMCHHUE pacrno3HaBaTb HMCTHHHBIC MW JIOXKHBIC BBICKA3bIBaHUWA, HNPHUBOIWUTH HNPUMEPBI H
KOHTPIPHUMEPHI, CTPOUTD BBHICKA3bIBAaHUS U OTPULIAHUSI BBICKA3bIBAHUM
3 YMeHue omnepupoBaTh MOHATUSIMHU: HATypajlbHOE YHCIO, MPOCTOE M COCTAaBHOE YHCIIO,




JETTMMOCTh HAaTypaJIbHBIX YHCEN, MPU3HAKU AEITMMOCTH, ILEJIOE YHUCIO, MOAYJH YHCIA,
OOBIKHOBEHHast ApoOb W JecsATHYHas ApoOb, CTAaHIAPTHBIA BHUJ YHCIA, pAlMOHAIBHOE
YHCII0, HWPPAlMOHAIBHOE YHCIO, apu(pMETHYeCKHH KBAJApaTHBIH KOPEHb;, YMEHHE
BBINOJIHATH JCHCTBHS C YHMCIaMM, CPAaBHUBATh M YIOPAJOYMBATH YHCIA, MPEICTABIATH
YHCiIa Ha KOOPAWHATHOW HPSAMOMN, OKPYIJIATH YMCIIA; YMEHUE JIENaTh MPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYUCIEHUN

YMeHue omnepupoBaTh IMOHATUAMHU: CTENEHb C IIENBIM IOKa3areneM, apuPMeTHYeCKUi
KBaJIpaTHbI KOpEHb, MHOTOUJICH, airebpamdeckas IpoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HATypaJIbHOW CTENeHH OOoJNblIe €IUHUIBI, YMEHUE BBINOIHATH PACU€Thl II0
dbopmynaMm, mpeodpazoBaHus LEIbIX, TPOOHO-PAIIMOHATBHBIX BBIPAXKEHUN U BBIPAXKEHHI C
KOPHSIMM, Pa3JIO)KEHHE MHOIOWIEHAa HAa MHOXKHUTENIHM, B TOM 4YMCIE C MCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIPaTOB U KBAaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHITUSIMU: YHCIOBOE PABEHCTBO, YPaBHEHUE C OJIHOM MepeMEeHHOM,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHME peIlaTh JIMHEWHbIE H
KBaJIpaTHbIE YpaBHEHHUA, JPOOHO-pallOHAJIbHBIE YpPaBHEHHUS C OJIHOM MEpEeMEeHHOI,
CUCTEMBI JIBYX JIMHEIHBIX YPAaBHEHUH, TMHEWHbBIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE
U ApOoOHO-pallMOHANIbHBIE HEPABEHCTBA C OJHOW MEPEeMEHHOM, B TOM YHCIIE MPH PEUICHUH
3a/1a4 U3 APYrux NPeaMETOB U MPAKTUUECKUX 3a/]]a4; YMEHHUE UCII0JIb30BaTh KOOPAUHATHYIO
NPSIMYIO U KOOPAMHATHYIO TUIOCKOCTH AJI U300payKEHUs PellieHU ypaBHEHUH, HEPAaBEHCTB
U CUCTEM

YMenue omnepupoBaTh MOHATHSAMH: GYHKOUSA, Tpaduk QyHKUMHA, HYIU (YHKIUH,
POMEXYTKH 3HAKOMOCTOSHCTBA, NMPOMEXYTKH BO3pAacTaHHs, yOBbIBaHUS, HauOoJblIee U
HaVMEHbIIEe 3HAueHWS  (YHKIMH, yMEHUE OINEPUPOBATh TMOHATHSIMH:  TpsMas
OPONOPIHUOHATBHOCTD, JIMHEHHass  (yHKOMs, KBajpaThuuHas  (QyHKIuUs, oOparHas
NPOTNOPIMOHAIILHOCTh, Iapabojia, THUIEepOoNa; yMEHHE CTpOUTh Tpaduku (QYHKIIHIA,
UCTIONIB30BaTh TPaQUKH JUIsl ONpPEICNICHHs] CBOMCTB IPOLECCOB M 3aBUCHMOCTEH, s
pelieHHs 33aad M3 JPYrHX YYeOHBIX MPEIMETOB M PEabHOW JKU3HU; YMEHHE BBIPAXKaTh
dbopMyTaMu 3aBUCIMOCTH MEXY BEITUYHMHAMU

YMeHune  omnepupoBaTh  TMOHATHUAMH:  TOCIEIOBATEIbHOCTh,  apuPMETHUYECKas U
reoMeTpuyecKas IPOTPEeCCUM; YMEHUE UCIIOIb30BaTh CBOWCTBA IOCIENOBATEIBHOCTEN,
(GbopMysIBl CyMMBI M OOIIETO 4jieHAa TPH PElICHUHW 3a]ad, B TOM YHCIIE 3ajJa4 U3 JPYrux
yueOHBIX MPEIMETOB U PEeaTbHOM KU3HU

YMeHue pemaTh 3a7ayd pa3HbIX TUIOB (B TOM 4YHCIE€ Ha MPOLEHTHI, JOJIM M YacCTH,
JIBUXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCThH MOKYIOK M YCIYyT, HajJoOTH, 3a/ladd U3
o0acTH yNpaBieHUs JHMYHBIMH M CeMEWHbIMH (MHAHCAaMH); YMEHHE COCTaBIATh
BBIPQXECHUS, YPABHEHMs, HEPaBEHCTBA M CHUCTEMbI 110 YCJIOBHIO 3aJauyl, HCCIEN0BATh
HOJIy4EHHOE pPelIeHNE U OLIEHUBATh MPaBAON0JOOHOCTb MOJYYEHHbIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATHIMHU: (UTYpa, TOUKA, OTPE3OK, MpsAMasi, JTy4, JIOMaHasi, yro,
MHOTOYT'OJIbHUK, TPEYroJIbHUK, PaBHOOEAPEHHBI W PABHOCTOPOHHHM TPEYrOJbHHKH,
OPSIMOYTOJIbHBIM  TPEYroJbHUK, MeEJHaHa, OMCCEeKTpUca U BbBICOTa TPEYrONbHHUKA,
YEeTHIPEXYTOJIbHUK, MapajuieJorpaMM, pomO, TNpSIMOYTOJbHUK, KBaJapaT, Tpamnerus;
OKPYKHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHUE
pemars 3aJ1a4i, B TOM YHUCIE U3 ITOBCEIHEBHOW JKM3HU, HA HAXO0XKJICHHE N€OMETPUYECKHUX
BEJIMYMH C TPUMEHEHUEM U3YUYEHHBIX CBOMCTB (hUryp U akToB

10

YMeHue omnepupoBaTh IMOHATHUAMHU: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJBbHUKOB;
NapauIeJbHOCTh W MEPHEHAMKYISPHOCTh  MNPSAMBIX, Yrold  MEXAy  HpsSIMbIMH,
NEPIEeHIUKYIAP, HAKIOHHAs, MNpoeKlus, nogodue Quryp, MnogoOHbBIE TPEYroJbHUKH,
CUMMETpUS OTHOCUTEIBHO TOYKM U NPSIMON; YMEHHME paclo3HaBaTb paBEHCTBO,
CUMMETpUI0O U Moja00Hue (Quryp, mapasieNbHOCTh U NEPHEHAMKYISIPHOCTh MPSIMBIX B
OKpYXaroIlleM MUpe

11

YMeHue onepupoBaTh MOHATHAMM: JJIMHA, PACCTOSHUE, yroi (BeIWYMHA YIJa, CUHYC U
KOCHUHYC YIJla TpEeyrojbHUKAa), IUIOUIa/lb; yYMEHHE OLEHUBATh pa3Mepbl IMPEIMETOB U
00BEKTOB B OKPY)KAIOLIIEM MHpE; YMEHHE MPHUMEHATh (OpMYNbl MEepUMeTpa M IJIOLIa U




MHOTOYTOJIBHUKOB, JUIMHBI OKPY)KHOCTH W IUIONIAJAW Kpyra, oO0bema MpsSMOYTOJIBHOTO
napajulesienuIie/1a; yMEHUE NMPUMEHATh NPU3HAKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe YTJIOB TpeyrojbHUKa, TeopeMy [ludaropa, TpuroHoMeTprUIECKUE COOTHOIICHUS IS
BBIYMCIICHHUS] JJIMH, PACCTOSIHUMI, TIIOIIAAEH

12
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15
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YMmenue n300paxarb MIOCKHE (GUTYPHI U UX KOMOWHAIMH, TIPOCTPAHCTBEHHbIE (DPUTYPHI OT
PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB 110 TEKCTOBOMY WIIN
CHUMBOJIBHOMY OIHCaHHIO

YMeHue OIICPpHUPOBATH IMOHATHAMHU: MPAMOYTOJIbHAA CHCTCMa KOOPAWHAT, KOOPAWHATBLI
TOYKH, BEKTOp, CYMMa BEKTOpPOB, IIPOM3BEICHHE BEKTOpAa Ha YHCIO, CKaJspHOE
IMPOU3BCACHUC BCKTOPOB, YMCHHUEC HCIIOJIB30BATb BCKTOPBI W  KOOPAWHATHI  IJIA
MPEJICTaBICHUS JaHHBIX U PEIIeHUs 3aa4d, B TOM YHCJIE U3 APYrUX y4eOHBIX MPEAMETOB U
peanbHOU KU3HU

YMeHue onepupoBaTh MOHATUSIMH: CTOJOMKOBBIE U KPYrOBbIE IUArpaMMbl, TaOJHIIbI,
cpeaHee apu(MeTHUecKoe, MeauaHa, HauOosbllee M HauMEHbIIee 3HAYCHHUs, pa3Max
YHUCIIOBOTO Ha0opa; yMEHHE U3BJIEKaTh, HMHTEPIPETUPOBATH U MPeoOpa3OBbLIBATH
UH(POPMALINIO, TIPEJICTABICHHYIO B Ta0JIHMIIaX U HA JUarpaMMax, OTpakarollylo CBOMCTBA U
XapaKTEPUCTUKHU pEaTbHBIX IMPOLIECCOB U SBJICHUH; YMEHHE PACIIO3HABaTh W3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOILIEM MHUpE

YMeHue onepupoBarb NOHSTHUAMU: CIIy4allHBIM ONBIT (CIy4alHbI SKCIEPUMEHT),
3JIEMEHTapHOEe COObITHE (3JEMEHTApHBIA UCXO0/1) CIYYalHOro OMbITa, CllydaifHOe COOBITHE,
BEPOSITHOCTH COOBITHSI; YMEHHE HAaXOAUTh BEPOSTHOCTH CITyYaHBIX COOBITHH B OMBITaxX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHME pellaTh 3aJadyd MEeTOJOM
OpraHM30BaHHOIO Iepedopa W C UCHOJB30BAaHWEM IIpaBWJIa YMHOXEHHUS; YMEHHE
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITMH M SIBICHUH, NOHUMATh POJIb MPAKTHUYECKU
JIOCTOBEPHBIX W MAJOBEPOSTHBIX COOBITUH B OKPY/KAIOIIEM MHPE M B )KU3HH; 3HAKOMCTBO C
HOHATUEM HE3aBHCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBLIIMX YHCET U €r0 POJIbIO B
MAaCCOBBIX SIBJICHUSAX

YMenne BbIOMpaTh MOIXOASIINN HM3YYSHHBIM METOJ JJIs PEHICHUs 3aJadd, MPUBOJIUTH
IpUMEPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE M HKU3HM, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE, OINHCHIBATH OTACIIBHBIC BBIAAIOLIUECS
pe3ynbTaThl, IIOJIYYEHHBIE B XOAE Pa3BUTUA MAaTEMAaTUKU KAK HAyKH, IPUBOJIUTH IPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM M UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUU

8. MIEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMbIH J1EMEHT COACPKAHMS

1 | Ywucna v BEIYMCIEHUS

1.1 HarypanpHsble u 1enble yncna. [IpusHaku AeTuMOCTH LHENbIX YUCel

1.2 OOBIKHOBEHHBIC U IECATHYHBIE IPOOH, IPOIICHTHI, OECKOHEYHBIE TEPHOANIECKHIE APOOH

1.3 PammonanbHbIie yncia. ApupMeTHUECKUE OTIEpAIHH C PAIIHOHATEHBIMU YHACIAMHU

1.4 ]lelicTBuTENbHBIE YnCIa. ApuPMETUUECKHE OTIEPAIMH C JEHCTBUTEIbHBIMU YU CIAMU

1.5 TIlpubnuxéHHble BEIUMCICHUS, TPaBUIIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJibTaTa BHIYMCICHUN
2  AnreOpamueckue BBIpaKCHUS

2.1 bBykBeHHBIE BbIpa)Ke€HUs (BBIPAKEHUS C IEPEMEHHBIMH )

2.2  Crenenb ¢ 1enbIM nokaszaresneM. CTeneHp ¢ paloHaIbHBIM Noka3zaresneM. CBoicTBa cTeneHu

2.3  MHorouieHsl

2.4  Anrebpaunueckas IpoOb

25 ApI/I(I)MeTI/ILI?CKI/Iﬁ KOpEHb HaTypalbHOH creneHu. JleficTBus ¢ apuPMEeTHYEeCKUMHU KOPHAMHU

HaTypaJIbHOM CTETEeHU

3  YpaBHeHUS M HEpAaBEHCTBA

3.1 enble u ApoOHO-palMOHaNIbHbIE YpaBHEHHsL. CHCTEMbI U COBOKYITHOCTH ypaBHEHUH

3.2  Uenble u 1poOHO-pallMOHaNbHbIE HepaBeHCTBA. CHCTEMbI U COBOKYITHOCTH HEPABEHCTB

3.3  PemieHne TEeKCTOBBIX 3a/1a4




4 YpucaoBble MOCIEI0BATENLHOCTH

4.1 TlocinemoBaTeabHOCTH, CIIOCOORI 3aaHUs ITOCIEI0BATECILHOCTEH

4.2 Apudmerndeckas u reoMmeTpuueckas nporpeccun. @opmysa CIOKHBIX MPOIICHTOB

5  OyHKIUH

@Oynkims, crocoosl 3amanus ¢yHkuuu. I'padpuk ysxnun. O6macTh OmNpeneneHnus U MHOXKECTBO
3HaueHn  ¢yHkumu. Hymm  ¢yHkmmm.  [IpoMexyTkn  3HAKOMOCTOSHCTBA.  [IpoMexyTkm
MOHOTOHHOCTH (YHKIMHA. MakCMMyMbl U MUHUMYMBI (QyHKUuMu. HamOonbliee m HauMmeHblIee
3HauYeHUe PYHKIIMH Ha IPOMEXKYTKE

5.1

6 KoopauHaTel Ha IPSIMOM U IJIOCKOCTH

6.1 KoopauHaTHas npsmas

6.2 JlekapToBBI KOOPJIUHATHI HA MIIOCKOCTH

7 T'eomerpus

7.1 Teomerpuueckue GpUrypsl ¥ UX CBOMCTBA
7.2  TpeyroibHUK
7.3  MHOTOYroibpHUKH
7.4  OKpyXHOCTb U KpYyI'
7.5 HW3mepeHue reoMeTpUUECKUX BEIMUUH
7.6 BekTopbI Ha IIOCKOCTH

8  BeposATHOCTb M CTaTUCTHKA

8.1  OmnucarenpHas CTaTUCTUKA

8.2 BeposTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padmr
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