MHHUCTEPCTBO ITPOCBEIEHNA POCCHIICKON ®EJIEPAITNA
Komurer o6pa3zoBanus, HAyKu ¥ MOJI0Ie;KHOH MOTHTHKH BoJsirorpaackoii o6mactu
Ortaes o 06pa3oBaHHI0 U MOJIOAEKHOH MOJTHTHKE A AMHHUCTPAHHA
KotoBckoro mynunumnaabHoro paiiona Bosarorpaackoii o6macti

MKOY Cmocapesckas OIII
PACCMOTPEHO YTBEPXJEHO
Ha 3aCelaHUM METOJIUYECKOTO Hupextop MKOY Cmpcapesckast Ol
v Z,
06’be,£[HHeHI/Ig YUATEIEH-TIPETIMETHUKOB HEIR JIL.H. 3ubapoBa
Perrr s, JI.A. 3axapueHKo ITpuxa3 Ne 1 ot <§Z/9>> asrycta 2025 r.

IIpotokomn Ne 1 ot «29» aBrycra 2025 r.

PABOYAS IIPOTPAMMA
(ID 9174427)

yueOHoro kypca «I'eomeTpus»
Uit o0ydaromuxcs 7-9 KiaccoB

¢. CarocapeBo 2025 r.



INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3/JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
HeNbl0 00ecleynTh H3y4YeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE
pacrojIoXKeHUe, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTelbHYI JMHUIO. LleHHOCTh u3yueHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0ILIEro 00pa3oBaHus 3aKII0YAETCs B TOM, YTO OOydaromuics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3blBaTh MCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpaTHbIE
YTBEPKICHHUSL.

BTopoii nenbro n3ydeHuss rTeOMETpPUH SBISETCS UCIIOIBb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pPELIEHMH KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3a/ad, BCTPEUAIOIIUXCA B pPEAbHOU
xu3HU. OOYYaromuiics TOHKEH HAYYHTHCS OIPENEIUTh T€OMETPHUECKYIO (HUTypy, ONHUCATh
CJIOBaMH JAHHBIA 4YEPTEX WM PUCYHOK, HAWTHU IUIOIIA[b 3€MEIbHOIO Y4YacTKa, paccUUTaTh
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU TE€OMETPHH.
[Ipu pemieHun 3agad  NOPAKTUYECKOTO  XapakTepa OOy4aroUUiicss y4MTCS  CTPOUTH
MaTE€MaTUYeCKUe MOJAEIHN pPEATbHbIX KU3HEHHBIX CUTyalud, IPOBOJUTH BBIYUCICHHUS U
OLICHUBATh aJICKBATHOCTb MTOJIyYEHHOT'O pPe3ysbTaTa.

KpaitHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C APYTUMU Y4YEOHBIMH IpeaMETaMH,
MOTHUBUPOBaTh  HCIOJB30BaTh  ONPEIEJIICHUS TIEOMETPUYECKHMX (QUIyp U  IOHATHUH,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYyYCHHBIX YMEHUH B (U3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
ApKO BUIHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cOOTHOIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropar.

VYuebnsiit kypc «l'eomeTpus» BKIIOUAET CIEAYIONIME OCHOBHBIE Pa3Jeiibl COICPKaHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHEe TIeOMETpPUYECKHX BEIHUUHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mMo100Us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

HauvanpHple nmonsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yron. Bunpbsl yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIEHIUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [IpuMepsl cuMMeTpuu
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MenaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOeApEeHHBII U PABHOCTOPOHHUHN TPEYrObHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa M NIpHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBolicTBa M IPHU3HAKU MapajuleNbHbIX NpsMbIX. CymMMma yrioB TpeyrojpbHUKA. BHemHue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbIN  TpeyrojabHUK. CBOWCTBO MeEAMAHBl IHPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IIPOBEAEHHOW K runoreHyse. [IpusHaku paBeHCTBAa IIPAMOYTOJIBHBIX TPEYTOJBHHUKOB.
[IpssiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBencTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIeM yrie U 60bIIei cTOpoHe TpeyroibHUKa. [leprneHIuKysp U HaKJIIOHHAs.

I'eomeTpuyeckoe MeCTO TO4YEK. buccekrpuca yria M CEpeIUHHBIN NEPIEHIUKYISP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpYI, XOopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacrnonioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyxkHOCTU. OKpYyXHOCTb, BIIMCaHHas B
yroi. BrimcanHas u onmcaHHas OKpY>KHOCTH TPEYTOJIBHUKA.

8 KUIACC

YersipéxyronsHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbBIE cCily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpaMoyronbHas Tpanenus.

Merton ynBoeHuss Menuansl. LleHTpanbHas cummerpus. Teopema dPaneca u Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tono6ue TpeyroabHUKOB, K03 duuueHT nogodus. [Ipuznaku 1momodus TpeyroiabHUKOB.
[TpumeneHne mo100ust PH PEIIeHUH MPAKTUYECKHUX 3a/1ad.

CpoiicTBa miomiaaeil reomerpudeckux ¢uryp. @opmynbl A IUIOMAAN TPEYTroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH o100HBIX UTYP.

Brruncnenue niomiaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema I[ludaropa. [lpumenenue teopemsl Iludaropa nmpu pemeHUN MPaAKTHYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIJIa MPSMOYTOJBHOIO TPEYrojbHHKA. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IIEHTPAJIBHBIE YTJIbL, YIOJ MEXIAY KacaTrelbHOM W XOPIOH. YTIbl MEXIY
XOopAaMM UM CEeKymMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHUKU. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmume KkacaTtelbHbIE K JBYM
OKPYKHOCTSIM.

9 KJIACC
Cunyc, kocuHyc, TaHreHc yriaoB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAeCTBO. POPMYIIBI IPUBEICHUS.



Pemwienne tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Pemenue
IIPAKTUYECKUX 3a7a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [1o1001e COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoM3BENEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, mnuHa (MOAYJb) BEKTOpa, COHAIPABICHHBIE BEKTOPBI, IPOTUBOIOIOKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BEKTOpaMH. Pa3nokeHue BeKTOpa 10 IByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkassipHOE ITPOU3BENEHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATBI Ha IIOCKOCTU. YPaBHEHUS MPSIMOW U OKPYXKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY>KHOCTEHN U MpsAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

ITpaBriibHBIE MHOTOYrONbHUKU. JlyInHA OKpyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

JIBMOKEHUS IJIOCKOCTU M BHYTPEHHHE CUMMETPHUH (DUTyp (3J1€eMEHTapHbIE MTPEICTaBICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJabTAaThl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «[ eomerpus»
XapaKTEepPU3YKOTCA:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYECKON IKOJIbl, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3allid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO O0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEHICHUH MPAKTUYECKUX 3a/1ad MaTEeMaTHYECKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCIICITHOM Mpo(deCCUOHAIbHOM IEATebHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPACKTOPUU OOpa3oBaHUsS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEHICHU, PacCyKIEHUHN, YMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEUECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM JIEATEbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GOPMHpPOBAHME  KYJbTYPbl  310POBbS W
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pediexcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0yiacTu
COXpPAaHHOCTH OKPYKAIOIIEH Ccpeapl, MIAHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKTepa HKOJIOTHUECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) amanTanus K M3MEHAIUMCS YCJI0BUSIM CONMATbHONM M NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHMSX HEONPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUYECKYIO JIEATeNbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHON JIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTBITA IPYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (pOpMyTupoBaTh UICH,

HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBI0  OCO3HABATh CTPCCCOBYIO CUTyallUlO, BOCIPUHHUMATL CTPECCOBYIO

CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpMyYIMPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jjornyeckue aeiicTBHA:

BBISBIISITh M XapPaKTEPU30BATh CYIIECTBECHHBIC MPHU3HAKK MATEeMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIUPOBATH OMNPEAEICHUS IOHATHM,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALNU, OCHOBAHUS /ISl 000OIEHUS 1
CpaBHEHMsI, KPUTEPUH [TPOBOIMMOTO aHAIN3a,;

BOCIIPHHUMATh, (DOPMYyITUpPOBaTh W MPEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTHBOpeUus B (pakrax,
JAHHBIX, HAONIOJNEHUSAX M YTBEPXKACHUSAX, Npeularatb KPUTEPUHM [UI BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX U HWHAYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOYEHUH 110 aHaJIOTUH;

pa3dupaTh 10Ka3aTeNbCTBA MATEMAaTHYECKIX YTBEPXKICHHUN (IIPSIMbIE M OT IIPOTUBHOTO),
IPOBOJUTh CaMOCTOSTEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BBIOMpATh CMOCOO pemeHuss y4uyeOHOM 3anaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOMAIIMNA C YyU4ETOM CaMOCTOSITENIbHO BBIJCIEHHBIX
KpUTEPUEB).

Ba3oBbie ncciaenoBaTenLCKHeE AeliCTBUA.

WCIIOJIb30BaTh  BOMPOCHI ~ KAaK  HCCIEAOBATENILCKUNA  MHCTPYMEHT  TO3HAHWUS,
dbopMyIupOBaTh BOMPOCH], GUKCUPYIOIIHNE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
HO3UINI0, MHCHHE,

MPOBOAWTHL IO CAMOCTOSITENIbHO COCTABIGHHOMY IUIAHY HECIIOKHBIH OJKCIEPUMEHT,
HEOOJIBIIIOE HWCCJIEOBAaHUE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOH;

CaMOCTOSITEIbHO  (opMynHpoBaTh  OOOOMIEHWST W  BBIBOABI IO  pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIOIEHUS, WCCIICIOBAHMS, OIEHUBATh JTOCTOBEPHOCTH MOJYYCHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 000OIICHMIA;

IMPOTrHO3MPOBATH BO3MOXKHOC PA3BUTHEC IMPOLECCA, 4 TAKIKEC BBIABUTATh MPCAIIOIOKCHNA
0 €ro pa3sBUTHUH B HOBBIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAINH, TAHHBIX, HEOOXOAUMBIX IS
pEIIEHNUs 3a1a4H;

BBIOMpPATh, AHAIW3UPOBATh, CHUCTEMATHU3UPOBAThb M MHTEPIPETUPOBATH WH(POPMAIUIO
pa3INYHBIX BUAOB U (POPM IpEICTABICHUS;

BbIOMpaTh (opMy NpeACcTaBIeHUS MHPOPMALMK U WLIIOCTPUPOBATH pPELIaeMble 3a1auu
cXeMaMH, AuarpaMMaMu, HHOM rpa(uKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM HWIIH
Cc(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.



KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TeliCTBHUS:
® BOCHPHHUMATh U (HOPMYIHUPOBATH CYXKIACHHUS B COOTBETCTBUU C YCIOBHSMHU W IEIISIMH
o01IeHUsl, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOI0 TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS IO XOJy PEIICHUS 3a]a4l, KOMMEHTUPOBATH
IIOJIYYECHHBIA pe3yibTarT;
® B X0J/I¢ OOCYXXJEHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI, MPOOJIEMBI,
perraeMoi 3a/1auu, BhICKA3bIBaTh WJICH, HAIICJICHHBIC HA IMOWUCK PEIICHUS, COMOCTABIATh
CBOM CYXKJIEHUS C CYXKJICHHUSMHU JPYTrUX YUYaCTHUKOB JUAora, 0OHAPYKUBATH Pa3INnIUeC
U CXOJICTBO TMO3HWIMH, B KOPpPEeKTHOW ¢dopme (GopMyIHpoBaTh pa3HOIIIACHS, CBOH
BO3PAXKEHUS,
® TIPEICTaBIATH PE3yJbTAaThl PEIICHHS 3a/1aud, SKCIIEPUMEHTA, MCCICIOBAHUs, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YY€TOM 3aJad MpPE3eHTALUU U
0COOEHHOCTEHN ayAUTOpUH;
® [IOHUMAaTh U HCIOJB30BATh MPEUMYIIECTBA KOMAHAHON U WHAMBUAYAIBHON pabOThI IPU
peleHnr y4eOHbIX MaTeMaTHUYeCKUX 3a71ay;
® TPUHUMATH 1I€JIb COBMECTHOM NEATEIbHOCTH, TJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacnpeaeisaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC U PE3YIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;
® yYacTBOBATh B IPYIIOBEIX GopMax paboThl (00CYkIeHUs, 0OMEH MHCHHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHUE), BBITOJIHITH CBOIO YaCTh paOOThl M KOOPJIUHUPOBATH CBOU JICUCTBUS
C PYTUMU YJIeHAaMU KOMaHJIbl, OI[EHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJCHCTBHSI.
PeryasiTuBHbIe YHHBepcaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:
® CaMOCTOSITEbHO COCTaBJATH IUIAH, aJTOPUTM peUIeHHs 3aJayd (WM €ro 4YacTh),
BBIOMpaTh CHOCOO pEIIeHHS € YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUU C y4ETOM
HOBOU WH(pOpMAaIUH.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:
® BIAJCTh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOISI MpoIlecca W pe3ylibTara pelieHus
MaTeMaTHYeCKOM 3aa49H;
® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEIICHUU 3a/la4H, BHOCUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAJICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
® OILICHUBATh COOTBETCTBHE Pe3yJibTaTa AESATEIbHOCTH MOCTABJIECHHOMN LIETU U YCIOBHUSIM,
OOBSCHSATH MMPUYUHBI JOCTH)KCHUS WM HEOCTHKEHHS 1[EJIU, HaXOUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kJjacce oOydaroUmMiics MOMYYHUT CJIEIYIOUIUE NpPEIMETHBIE
pe3yJIbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETpHUYECKHE (UTYpPBI, ONpPENeNnsaTh WX B3aUMHOE
pacrosoxeHue, M300paxkaTb TreoMeTpudeckre (UTYphl, BBINOJIHATH YEPTEXKU [0 YCIOBHUIO
3anauu. V3MepsATh JIMHEHHBIE W YIJIOBBIE BEIMYMHBI. Pemarh 3a7aud Ha BBIUMCIIEHHWE AJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jenatb rpyOyto OLIEHKY JIMHEHHBIX W YIJIOBBIX BEIMYMH MPEIMETOB B PEAbHOU KHU3HH,
pasMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB M0 MOPSAIAKY BETHUUHHBI.

Ctpouth 4epTekM K F€OMETPUUECKHUM 3a/1a4aM.

[Tosmp30BaTbCAd NpPHU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCIIONB30BaTh IPU3HAKH U
CBOWCTBAa paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PELICHUH 33/1a4.



ITpoBOAUTH JTOTMYECKHUE PACCYKIAECHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYroJibHUKA, B PELIECHUU
FeOMETPUUECKUX 3aJ1au.

OmnpenensaTs NapayIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapayuieIbHOCTh MPSMBIX C OMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JPYroy IpsiMOil.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOAWTh YHCIOBbIE W OyKBEHHBIC 3HAYCHHS YIJIOB B
FEOMETPUUECKUX  3aJayax C  HUCIOJb30BaHMEM CYMMBI  yIJIOB  TPEYroJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NPH IEPECEYCHUU JABYX MapalIeIbHBIX
psIMBIX ceKyliel. PemaTs npakTuyeckue 3aauu Ha HAXOKJICHUE YTJIOB.

Brnaners moHsATHEM reOMETPUIECKOTO MECTa TOUYEK. YMETh ONpeAeIsTh OUCCEKTPHCY yIiia
U CepeHHBIN MEePIEeHINKYISP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUEK.

@opMyIUpOBaTh ONPEACIICHUSI OKPYKHOCTH M KPYra, XOpAbl M JHaMeTpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTh 3TH CBOWCTBA IIPU PEILICHUU 3a7au.

Bragers moHsATHEM ONUCAHHOW OKOJIO TPEYroJbHUKA OKPYXKHOCTH, YMETh HaXOAWUTh €€
ueHTp. [lonp3oBaThecs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpEIMHHBbIE MEPHEHAUKYISIPbl K CTOPOHAM TpPEYroJbHUKA
NepeceKarnTCsl B OJHON TOUKE.

Biamere noHATHMEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIEeHIUKYIAPHOCTH KacaTeNIbHON U pagunyca, MIPOBEAEHHOTO K TOYKE KacaHusl.

[Tonb30BaThcs  NPOCTEMIIMMU TEOMETPUYECKHMMHM  HEpaBEHCTBAMM, IIOHMMAaThb HX
MPAKTUYECKHUIA CMBICTT.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHHS C TOMOLIBIO HUPKYJIIS U IUHEHKU.

K koniy oOyuenuss B 8 kJacce oOyuaromuiics MOMYYUT CJEIYIOLIUE MpEeIMETHbIE
pe3yJIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HUX DJIEMEHTBHI, IOJI30BATHCA HX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUs MEIMAaH TPEYrolbHUKA (LIEHTpa Macc) B
pEeLIeHNH 3a]1a4.

Brnanets moHsATHEM CpelHEW JTMHUM TPEYTOJNbHHUKA W Tpamneluu, MPUMEHATh UX CBOHCTBA
IIpU pPELIEHHH reomerpudeckux 3anad. l[lome3oBarbecs Teopemor Pameca M TEOpEMOH O
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PELICHUS] TPAKTUYECKUX 3a]1ay.

[TpuMeHsTh MpU3HAKU OI00US TPEYTOIbHUKOB B PEHIEHUH F€OMETPUUYECKUX 3aa4.

[Tons3oBatbess Teopemoit [Iudaropa ans pemieHUs T€OMETPUUECKUX M MPAKTUYECKUX
3aga4. CTpouTh MaTeMaTHUYECKYI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATENIbHO AeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Bnanerp MOHATHSIMU CHHYCA, KOCHMHYCAa M TaHIE€HCa OCTPOro yria MIpsIMOYTOJILHOTO
TpeyroyibHUKa. [101630BaThCSA STUMU MOHATUSAMH ISl PELLICHUS MPAKTUYECKUX 3a/1a4.

Beruncnsate  (pa3nuuHBIMEA - coco0amMu)  IUIOMIAAL  TPEYrOJIbHMKA W TUIOMIAAHN
MHOTOYTOJBHBIX ~ (uryp (MONb3ysch, TI/A€ HEOOXOIUMO, KalbKynaTopoMm). [IpumeHsTh
MOJTy4YE€HHbIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BIOMCAaHHOIO M IEHTPAJIbHOIO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyIIUMH) U YIiie MeXay KacaTelbHON U XOpaoil
IIPU PELICHNU T€OMETPUUYECKUX 3a/1a4.

Bnanerp moHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MIPUMEHSATh CBOMCTBA OMHCAHHOIO
YeThIPEXYTOJbHUKA IIPU PEIICHUN 3aau.

[IpuMeHsTh MoONMyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTH4YEeCKHEe MOJEIH IJis
3aJa4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (TTONTB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).



K koumy oOyuenuss B 9 kJacce oOydarouuiics MOMYYUT CJEIYIOIIUE MPEIMETHBIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHYECKHE (YHKIMHM OCTPHIX YIJIOB, HAXOAUTh C HX IOMOIIBIO
pasIiMyHbIe  BJEMEHThl  NPSIMOYrOJbHOIO  TPEYrojbHHKA  («pPELIEHHe HPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBIO KaJIbKYJISATOpA) IIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonp3oBaTbest GopMyIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKICHHSI COOTHOILIECHUN MEXy TPUTOHOMETPUYECKUMH BEJIMYHHAMH.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HaXOX/IEHUS PA3IUYHbIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIEHUE TPEYrOJbHUKOBY), NPUMEHATh MX NPU PEIIEHUH Ie€OMETPUYECKUX
3aj1a4.

Brnaners nonatusimu npeoOpa3oBaHus 1o100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 10100 MPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HaXOJUTh YIJbl y 1M0oA00HBIX ¢uryp. IlpumeHsTs cBoiicTBa M000US B MPAKTHUECKUX 3a]aydax.
YMeTh NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYDP B OKPY’KAIOIIEM MUpE.

ITosp30BaTbCsA TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUHU OTPE3KOB
CEeKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcs BEKTOpaMHM, I[OHMMATh MX TIEOMETPUYECKUH M (PU3HYECKUH CMBICH,
IPUMEHSATh UX B PEILICHUH T€OMETpUYECKUX U (usnueckux 3aaad. [IpumeHsTh ckaiasipHoe
IIPOU3BEICHUE BEKTOPOB AJIs HAX0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT HA IJIOCKOCTH, IPUMEHSTb €ro B pElIeHUU
TFEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Bragers MOHATHUSAMU NPaBUIBHOTO MHOTOYIOJbHUKA, JJIUHBI OKPYKHOCTH, JJIMHBI JAYTU
OKPYKHOCTM M DPaJMaHHOW MEpbl YIJIa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acTem.
[TpyMeHSTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

HaxonuTth ocu (WM LEHTPHI) CUMMETpUU (PUTYp, NMPUMEHATH JBUKEHHS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[TpuMeHATh MOJydyeHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSCh, I'71e HEOOXOIUMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoabneie  Ipaxtuyeckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypes
L uncooicrsa, mepemne reoverpmcaa 14 BuGmorera LIOK
: https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [{OK
2 TpeyrombHuicH 22 . https://m.edsoo.ru/7f415e2e
3 [TapamiensHbie IpsIMBIE, CyMMa yTJI0B 14 1 bubmmoreka [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHwue, 06001IeHNE 3HAHUI 4 1 Eggsji?/(;:ée%asc]i(.)rﬁﬂ fA15e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOTPAMME




8 KVIACC

KosnyecTBO 4yacoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMMmslI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypebi
N bubnuorexa [IOK
. HerbipexyroabHiky 12 . https://m.edsoo.ru/7f417e18
2 nponoptionaam Ofpeska, noxoGie 15 ) Bu6morera LIOK
’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
3 mpeyromymson 1 smoroyrommx Guryp 14 ) Bubmotera LIOK
’ https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 ONMCAHHBIE YETHIPEX YT OJIbHHUKH. 13 1 bubmuorexa [IOK
KacarenpHble kK okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
6 [ToBTOpeHUe, 0000IICHNE 3HAHUHT 4 1 Eﬁfﬁ?ﬁ.ﬁf&?ﬁ/? f417018
OBILIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOT'PAMME




9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3e/ioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero OHTPOIBHLIC paKTHieckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bu6muotexa [JOK
CHHYCOB. PellieHre TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnnorexa [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Beiropet 12 . https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
[TpaBusibHBIE MHOTOYTONIBHUKH. [lTMHA Buborexa IIOK
> OKPYIKHOCTH H TUIOMIAS KPYTd. 8 https://m.edsoo.ru/7f41al2c
Brruncnenue niomaaei — :
6 JIBY>KEHUS TIOCKOCTH 6 bubmorexa LIOK
© ocKoc https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6odIIEHNE, 7 2 bubmmoteka IIOK
CHCTEMAaTH3aLNsA 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoJsnuecTBo yacoB Jlara JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [Ipocreiinne reoMeTpuuecKre 1 bubmuorexa [IOK
00BEKTHI https://m.edso0.ru/8866b724
2 MHOroyroiapHUK, JJoMaHas 1 bubmmorexa HOK
’ https://m.edso0.ru/8866¢ch6a
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubmorexa HOK
https://m.edso0.ru/8866c5c0
4 CMexHbIE U BEPTUKAJIBHBIC YIIBI 1 bubmorexa HOK
https://m.edso0.ru/8866¢7be
S) CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
W3mepenne MuHENHHBIX U YTIOBBIX
9 BEJIMYMH, BBIUMCIIEHUE OTPE3KOB 1
U yTJIOB
10 senmmn mraenenme opeseon 1 ubmorera LIOK
1 yroion ’ https://m.edso0.ru/8866c3ea
N3mepenue JIMHEUHBIX U YIJIOBBIX
11 BEJIMYMH, BEIYUCIEHUE OTPE3KOB 1
U YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
12 BEJINYWH, BEIUUCIIEHNE OTPE3KOB 1
U yTJIOB
[lepumerp u miaomans Guryp,
13 COCTaBJICHHBIX U3 1

IIPSIMOYT'OJIBHUKOB




[MepumeTtp u mwrommaas Guryp,

14 COCTaBJICHHBIX U3
IIPSIMOYT OJIbHUKOB
ITonsiTHE O paBHBIX
15 TPEYroJibHUKaX U MePBUYHBIC bubmuorexa [{OK
NPE/ICTABICHHUS O PAaBHBIX https://m.edso0.ru/8866ce80
¢burypax
16 Tpu npu3zHaka paBeHCTBa bubnnorexa [JOK
TPEyroJbHUKOB https://m.edso0.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa Bbu6mmotreka [JOK
TPEYyroJIbHUKOB https://m.edso0.ru/8866d34e
18 Tpu npu3zHaka paBeHCTBa bubnnorexa [JOK
TPEyroJbHUKOB https://m.edso0.ru/8866e01e
19 Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEyroJIbHUKOB https://m.edso0.ru/8866e88e
29 [Ipu3Haku paBeHCcTBa
IIPSIMOYTOJIBHBIX TPEYTOJBbHUKOB
23 IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
| oo B 0K
o ’ https://m.edso0.ru/8866e9ec
ITPOBEEHHON K TUIIOTEHY3€
CBolicTBO MeuaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEACHHON K TUIIOTEHY3€
2% PaBHOOenpeHHbIC U bubmuoteka [JOK
PaBHOCTOPOHHHE TPEYTOJbHUKH https://m.edsoo.ru/8866d6fa
27 [Ipu3Haku u cBOMCTBA bubnuoteka [JOK




PaBHOOEIPEHHOTO TPEYTOJbHUKA

https://m.edso0.ru/8866d880

28 [Tpu3Haku u CBONCTBA 1 Bu6muoteka [JOK
paBHOOEIPEHHOTO TPEYTrOJbHUKA https://m.eds00.ru/8866d880
29 [Ipu3sHaku u cBoiCTBA 1 bubmuorexa [JOK
pPaBHOOEIPEHHOTO TPEYTOJIbHHUKA https://m.edso0.ru/8866e26¢
30 HepaBencTBa B reomeTpuu 1
bubnunoreka LIOK
31 Hepaserictsa B reometpi L https://m.edso0.ru/8866e3a2
32 HepaBenctBa B reomeTpun 1
33 HepaBenctBa B reomeTpuu 1
34 [IpsAMOYTONBHBIN TPEYTOJIBHUK C 1 Bu6moteka [IOK
yriiom B 30° https://m.edso0.ru/8866eb22
35 [IpsiMOYTOBHBIN TPEYTOJILHUK C 1
yriom B 30°
36 KonTponbhas padota no teme 1 bubmmnoreka HOK
"TpeyronpHUKH" https://m.edso0.ru/8866echc
37 [TapamienpHble NpAMBIE, UX 1 bubmuoreka [IOK
CBOMCTBa https://m.eds00.ru/8866ef64
38 [Iareiit noctynat EBkinga 1
Haxkpecrt nexaniue,
39 omnocropomme yr ) uGmrorexa LOK
’ https://m.eds00.ru/8866f086
00pa3oBaHHBIE MPH TTEPECEUCHUN
napajieNIbHBIX MPSMBIX CEKYILEH
Haxkpecr nexariue,
COOTBETCTBEHHBIE U
40 OJTHOCTOPOHHHE YTJIbI, 1
00pa3oBaHHBIE MPH TTEPECEUCHUN
napajieNIbHBIX MPSMBIX CEKYyILEH
Hakpecr nexamue,
41 COOTBETCTBEHHBIE U 1

OJIHOCTOPOHHUE YTJIbI,




00pa3oBaHHbIE MPH NTEPECEUCHUU
napasuIeIIbHBIX IPSMBIX CEKYIICH

Hakpect nexanue,
COOTBETCTBEHHEIE U

42 OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC TIPU MTEPECCUCHHUH
MapauIeIbHbIX NPSIMbIX CEKYIIEH
Hakpect nexanue,
p | e Bumorers 110K
’ https://m.edso0.ru/8866f3b0
o0pa3oBaHHbBIC TIPH MTEPECCUCHHUH
MapajuieJIbHbIX MPSMBIX CEKYILEeH
[Ipu3zHak napamienbHOCTH
44 MPSIMBIX Y€pe3 PaBEHCTBO
pacCTOSAHUM OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
[Ipu3Hak napajieabHOCTH
45 MPSIMBIX Y€PE3 PAaBEHCTBO
paccTOSHUM OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
46 CymMa yTIIoB TpeyroJibHUKa bubmorexa LOK
https://m.eds00.ru/8866f630
47 CyMMa yriioB TpeyrojibHUKa bubmorexa [IOK
https://m.edso0.ru/8866f8ba
48 Bueminue yribl TpeyrojibHUKa bubmmorexa HOK
https://m.edsoo.ru/8866fa5e
49 Bueminue yribl TpeyrojibHUKa
S0 Mapamemme maie oy uGmrorexs LIOK
0 https://m.edso0.ru/8866fe6e
YIJI0B TPEYTrOJbHUKA
51 OKpY>KHOCTb, XOPAbI U TUAMETD, bubnuoreka [JOK

UX CBOMCTBa

https://m.edso0.ru/88670800




bubnunoreka LIOK

52 Kacatesbas Kk OkpyxHOCTH . https://m.eds00.ru/88670e9a
53 OKpY>XHOCTb, BIIKCAHHAS B yTOJI 1
54 OKpY>XHOCTb, BIICAHHAS B yTOJI 1
55 [Tousitue o 'MT, npumenenue B 1 bubmuorexa [IOK
3a/1a4ax https://m.eds00.ru/8867013e
56 [Tonsitue o 'MT, npumeHeHue B 1 bubnunoreka LIOK
3aj1a4ax https://m.eds00.ru/88670508
buccekrpuca u cepeIuHHBIN
57 MEePIECHIUKYIIAP KaK 1
reOMETPHUECKUE MECTa TOUEK
58 OKpy>XHOCTb, OITUCAHHASL OKOJIO 1 bubmmoreka [JOK
TPEyroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHAsL OKOJIO 1
TPEYrOJIbHUKA
60 OKpy>XHOCTb, BIIUCAaHHAS B 1 bubmuoreka [IOK
TPEyroJIbHUK https://m.eds00.ru/8867103e
61 OKpy>KHOCTb, BIIMCAHHAS B 1
TPEYTOJILHUK
62 [Ipocreiimue 3a1aun Ha 1 bubmmnoreka HOK
MOCTPOCHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3a1aun Ha 1 bu6muoreka [JOK
MOCTPOEHHE https://m.eds00.ru/886712d2
o | Sommmpbonmome | BuGaoress LOK
" https://m.eds00.ru/88671462
['eoMeTpuyeckre mNocTpoeHus
65 mam ocnomn nommmi ) bubmorera LIOK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7 Kiacca
66 WroroBas koHTpoJsIbHAs paboTa 1 5352:7/(;;?;11(%25/886716%
67 [ToBTOpeHmne u 060061IeHNE 1




3HAHWI OCHOBHBIX IIOHATUU U
METOJIOB Kypca 7 Kjacca

[ToBTOpEeHME M 0000IIEHNE

bub6nmoreka [IOK

68 SHAHUI OCHOBHBIX TIOHATHH 1 1 https://m.edso0.ru/886719bc
METOOOB Kypca 7 KJ1acca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




8 KVIACC

KoanyecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka KoHT I Jata oOpa3soBare e
/o Beero POJIbHbIE PaKTHYeCKHE u3yuenus Pa30BaTECJIbHBI
padoThI padoThbI pecypcbl

1 [Tapannenorpamm, €ro Npu3Haku U 1 bubmmoreka [JOK
CBOIiCTBA https://m.edsoo.ru/88671af2

5 [Tapannenorpamm, €ero Npu3HaKku u 1 bubnnorexa [JOK
CBOICTBa https://m.edso0.ru/88671ca0

3 [Tapannenorpamm, ero Npu3Haku U 1 bubmmoreka [JOK
CBOIiCTBA https://m.edsoo.ru/88671ca0
YacTHble cnydan

4 napasieaorpaMMoB 1 bubanoreka [JOK
(psIMOYTOJIBHHK, POMO, KBaJpar), https://m.edsoo.ru/88671dea
MX IPHU3HAKKU U CBOMCTBA
YacrHble cydan

5 napajuieJIorpaMMOB 1 bubmuoreka [IOK
(IpsIMOYTOJTBHHK, POoMO, KBapar), https://m.edso0.ru/88671f20
UX IIPU3HAKHU U CBOMCTBA
YacTHble cnydan

6 rapajuieJIorpaMMoB 1 bubmuoreka [IOK
(MpsAMOYTOJILHUK, pOMO, KBaIpar), https://m.edso0.ru/8867209c
MX IPU3HAKHU U CBOMCTBA

bubnunorexa LIOK

7 Tpanews 1 https://m.eds00.ru/88672358

8 PaBHOOOKasT 1 MpsIMOYTOTBHAS 1 bubnuotexa [JOK
Tpanenun https://m.edso0.ru/8867252e

9 PaBHOOOKasT 1 IpSIMOYTOTBHAS 1 bubnuotexa [JOK
Tpanenun https://m.edso0.ru/88672858

bubnunorexa LIOK
10 Meron yIBOCHHST MeHaHET . https://m.edsoo.ru/88672b14
11 lenTpanpHas CHMMETpUS 1 bubmorexa I[TOK

https://m.edso0.ru/88672b14




KonrponsHas pabora o Teme

bubnunoreka LIOK

12 "UeThIpEXyroabHUKH" https://m.edso0.ru/88672c9a
13 Teopema daneca u TeopeMa o bubnuorexa [JOK
MPOMOPIIMOHATIBHBIX OTPE3KaxX https://m.edso0.ru/8867337a
14 Cpenusis TUHUS TPEYroJIbHUKA BH6H_HOTeKa 0K
https://m.eds00.ru/88672e0c
15 CpenHsist TMHUS TPEYroJibHUKa BH6H_HOTeKa HOK
https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHss TUHUS EH6H_HOTeKa HOK
’ https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeaHsss TUHUSA EH6H_HOTeKa LOK
’ https://m.eds00.ru/88673064
18 [IponoprinoHanbHBIC OTPE3KH BH6H_HOTeKa HOK
https://m.eds00.ru/88673794
19 [IpornopuivoHaIbHBIE OTPE3KU BH6H_HOTeKa LOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TpEYTroIbHUKE BH6H_HOTeKa HOK
https://m.eds00.ru/886738fc
bubmmnoreka HOK
21 Tonobusie TpeyrompimKy https://m.edscﬂ).ru/88673a78
29 Tpu npusHaka nonoOus bubmmnoreka HOK
TPEYroJbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npuznaka nogodus bubmuotexa [JOK
TPEyroJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npusnaka nonoOus bu6muoreka [JOK
TPEYroJbHUKOB https://m.edsoo.ru/8867400e
o5 Tpu npusHaka nogobus
TPEYTOJILHUKOB
26 [Ipumenenue moaobust mpu
peLICHUH MPAKTUYECKUX 3a/1a4
27 KonrponsHas pabora o Teme bubmuoteka [JOK

"[TogoOHBIE TPEYTOTLHUKH"

https://m.edso0.ru/8867445a




CBoiicTBa IUIOIIAIENR

bubnunoreka LIOK

28 reOMETPHUECKUX QUTYD 1 https://m.edsoo.ru/886745fe
29 ®opmyJIbl 1S TUIOIAIN 1 bu6nmmoreka [IOK
TpeyroJbHUKA, apajuiejorpaMma https://m.eds00.ru/88674860
30 @opMyIIbl IS IUIOLIAAN 1 Bu6muoteka [JOK
TPEyroJibHUKA, MapaiesorpaMmma https://m.edsoo.ru/88674a22
31 @opMyIbl 118 IIOLIAAN 1 bu6nmoreka LIOK
TpeyroJibHUKA, apajuiejorpaMma https://m.eds00.ru/88674a22
32 @opMyIIbl IS IUIOLIAAN 1 Bbu6mmotreka [JOK
TPEyroibHUKA, apajuieorpaMma https://m.edso00.ru/88675288
33 @opMyIIbl IS IUIOLIAAN 1 Bbu6mmotreka [JOK
TPEyroibHUKA, apajuieorpaMma https://m.edso00.ru/8867542¢c
34 Brruncnenue miomanei CloXKHbIX 1 bu6nmoreka LIOK
buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToi 1 bubmmnoreka HOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau nogo6HBIX GUryp 1
37 [Tnomaau nogo6HBIX GUryp 1
38 3ajauu ¢ NPaKTUYECKUM 1 bubnnorexa [JOK
CoJZIepKaHUEM https://m.eds00.ru/88675558
39 3ajauu ¢ NPaKTUYECKUM 1 bubnnorexa [JOK
coZepKaHuEM https://m.edso0.ru/88675684
o | e e romms 1 Busorea 10K
Homa https://m.edso0.ru/88674f90
a1 KonTponbhas pabota no teme 1 bu6muoreka [JOK
"Ilnomans" https://m.eds00.ru/8867579c
42 Teopema [Iudaropa u eé 1 bubmuoreka [JOK
IPUMEHCHHE https://m.eds00.ru/88675918
43 Teopema I[Tudaropa u eé 1 bubnuotexa [JOK

IIPUMEHEHHE

https://m.edso0.ru/88675918




44

Teopema [Tudaropa u eé
IPUMCHEHHE

bubnunoreka LIOK
https://m.edso0.ru/88675abc

45

46

Teopema I[Tudaropa u eé
MIPUMCHCHHE
Teopema [Tudaropa u eé
PUMEHECHHE

47

Onpenenenue
TPUTOHOMETPUICCKHUX (DYHKITUI
OCTPOTO yria MpsSMOYroJIbHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYCCKHE
COOTHOIIICHUS B MIPSIMOYTOJIbBHOM
TpPEYroJbHUKE

bubnunoreka LIOK
https://m.edso0.ru/88675d32

48

49

50

OCHOBHOE TPUTOHOMETPUYECCKOE
TOXIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

bubnuoreka [IOK
https://m.eds00.ru/88675f44

51

KonrtponbHas pabora no Teme
"Teopema Iludaropa n Hauana
TPUTOHOMETpHUH"

bubmmoteka IIOK
https://m.edso0.ru/8a1407e8

52

53

BnucanHble U LIEHTpaIbHBIE YIJIbI,
YTOJI MEXKTY KacaTeIbHOU U XOPAOU
BnucanHnbie U IEHTpaIbHBIE YIJIbI,
YroJI MEXKJ1y KacaTeJIbHON U XOPAOoH

bubnunorexa LIOK
https://m.edsoo0.ru/8a1415b2
but6mmoreka [IOK
https://m.edsoo.ru/8a141940

54

BnucanHnbie 1 IEHTpaIbHBIE YIJIbI,
YroJI MEXKJ1y KacaTeJIbHON U XOPAOoH

but6mmoreka [IOK
https://m.edsoo0.ru/8a141b34

55

VYTIIbI MEXAY XOpAaMU U
CEKYITUMHU

56

VYriasl Mexay XopAaamMu U
CEKYIIUMU




Bnoucanupie n onMcaHHbBIC

57 YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmorexa [IOK
o ’ https://m.edsoo.ru/8a140f86
CBOMCTBa
BrircanHbie 1 OTIECaHHEL
58 qubf[?éxyrmeEHK;a ux nepI/ISHaKI/I u bubmorexa [IOK
o ’ https://m.edsoo.ru/8a1416d4
CBOMCTBa
BrircanHbie 1 OTIECaHHBL
59 ‘IeTLf;éxny)HLEI/IKI(/:Ia ux nepI/I3HaI<I/I u bubmorexa [OK
o ’ https://m.edsoo.ru/8a1416d4
CBOMCTBA
[IpuMeHeHne CBOWCTB BIIMCAaHHBIX
60 Y OMHMCAaHHBIX YETHIPEXYTOILHUKOB
MIPU PEIICHUNA TEOMETPUUECKHUX
3aa4y
[IpumeHeHne CBOMCTB BOUCAHHBIX
61 Y ONTUCAHHBIX YETHIPEXYTOJIHLHUKOB
P PELICHUH FEOMETPUUYECKHUX
3a1a4
62 B3auMHoOe pacnonoxeHue 1Byx bubmuoreka [IOK
OKPYKHOCTEH, 00IIie KacaTeIbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHOCTEH bubmorexa OK
https://m.edsoo.ru/8a1410a8
S "Vemn s oxpyaoons, Brncane ubmnorexa LIOK
’ " https://m.edso0.ru/8a141c88
Y OMUCaHHBIE YETHIPEXYTOJIbHUKU
g5 | mompeme oo onran B 0K
. ’ https://m.edsoo.ru/8al4lddc
00001IeHIEe 3HAHMIA
o | nompeme o owran B 0K
. ’ https://m.edsoo.ru/8al4lefe
000011IeHIe 3HAHMIA
67 HroroBast koHTpobHAs paboTa bubmorexa I[TOK

https://m.edso0.ru/8a142368




68

[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
METOJIOB KypCOB 7 U 8 KJIACCOB,
000011eHNe 3HAHU I

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

68

bubnunoreka LIOK
https://m.edso0.ru/8al420ac




9 KJIACC

KoanyecTBo 4acoB

DJIeKTpoHHbIe U pPOBbIE

e Tema ypoka Konrpoabnsie IIpakruueckue Aara oOpaszoBaTe/bHbIE
n/n Bceero U3YYeHUS
padoTbI padoTbI pecypcbl
1 %?ﬁii?l\i:fgnqemnx GyHKIHHA 1 bubmorexa [IOK
Y1108 oT 0° 710 180° https://m.edso0.ru/8al424bc
2 ®opmyIbl IPUBEIECHUS 1
3 Teopema kocuHyCOB 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 TeopeMa KOCUHYCOB 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoB 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cuHycOB 1
9 HaxoxieHne JyInH CTOpOH U 1 bubnnoreka [JOK
BEJIMYMH YTJIOB TPEYTOJIHHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroibHUKOB 1 BH6H_HOTCKa LIOK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroiabHIUKOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8al42ac0
bubnnorexa [JOK
12 Petuieriie TpeyrobHikon . https://m.edscL)E).ru/8a142ac0
bubnmoreka [JOK
13 Peuuterme Tpeyronbiiion 1 https://m.edS(I)lo.ru/8a142ac0
14 [IpakTHueckoe MpUMEHEHHE TEOPEM 1 bubnnoreka [JOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM 1

CHHYCOB 1 KOCUHYCOB




KonrponsHas pabora o Teme

bubmuorexa [JOK

16 "PerreHue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTre o mpeobpazoBaHUU bubnuorexa [JOK
nozxo6us https://m.edso0.ru/8a143ab0
18 CoOOTBETCTBEHHBIE JIEMEHTHI bubnmoreka [JOK
0 100HBIX HUTYp https://m.edsoo.ru/8al43de4
CoOTBETCTBEHHBIE AJIEMEHTHI
19
oTI00HBIX UTyp
Teopema o mpou3BeIEHUHN OTPE3KOB
20 XOp, TeopeMa O IPOU3BEICHUU bubnnoreka [JOK
OTpPE3KOB CEKYIIHX, TeopeMa O https://m.edso0.ru/8a14406e
KBaJipaTe KacaTeabHOM
Teopema o mpou3BeIEHUHN OTPE3KOB
21 XOp, TeopeMa O IPOU3BEICHUU bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpeMa O https://m.edsoo.ru/8al441a4
KBaJ[paTe KacaTeJbHOM
Teopema o mpou3BeIeHUN OTPE3KOB
29 XOpJ1, TEOpEMA O TPOU3BEACHUU bubnuoteka [JOK
OTPE3KOB CEKYIIUX, TeOpeMa O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
23 [IpuMeHeHne TeopeM B peleHnn bubnnoreka [JOK
TeOMETPHUECKUX 33]1au https://m.edso0.ru/8a143f06
24 IIpuMeHeHHe TeopeM B pelleHUun bubnuorexa [IOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a1443fc
o5 [IpuMeHeHne TeopeM B peleHnn bubnnoreka [JOK
TeOMETPUUYECKUX 3a7a4 https://m.edso0.ru/8a144578
KonTponbhas pabota no teme
26 "ITpeoOpa3oBanue mMogoousl. bubmuorexa [IOK
Merpudeckue COOTHOIIICHHS B https://m.edsoo.ru/8a1447a8
OKpY>KHOCTH"
27 OrnpeneneHre BEKTOPOB. bubnmoreka [JOK

DU3NYECKUI U TEOMETPUIECKUI

https://m.edso0.ru/8a144960




CMBICJI BEKTOPOB

28 CnoxxeHue 1 BBIUUTAHUE BEKTOPOB, bubnmoreka [JOK
YMHOKEHHE BEKTOPA Ha YKCIIO https://m.edsoo.ru/8al44a8c
29 Cii0’)keHHE ¥ BBIYMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOYKCHHE BEKTOpa Ha YUCIIO https://m.edsoo0.ru/8a144d52
30 CnoxxeHue 1 BBIUUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO
31 Pa3noxxenue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOPaM
32 Koopaunats! BekTopa BH6H_HOTeKa HOK
https://m.edsoo.ru/8al44fbe
33 E;Ka;ﬂrf’;ozgf OHI;iIB;SIiSIT;e JUISL bubmmorexa [TOK
’ https://m.edsoo0.ru/8a14539c
HaxO0>KJICHUS JIJTUH U yTJIOB
34 ISeKKaTHog]f;OGeF(}? OHI;;B;SEEEEG JUISt bubmorexa HOK
’ https://m.edsoo.ru/8a14550e
HaxO0>KJICHUS JIJTUH U YTJIOB
35 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenune 3ama4d ¢ IOMOIIBIO bu6nmoreka [JOK
BEKTOPOB https://m.edso0.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB JIst
pelieHus 3aaad GusuKu
38 Kontponbras paboTa mo teme bubnuorexa [JOK
"BekTops!" https://m.edso0.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUEK Ha
TIJIOCKOCTH
. bu6mmorexa [IOK
40 ¥PaBHEHHE PAMOH https://m.edscL)i).ru/8a145048
41 YpaBHEHUE NPAMOI
42 YpaBHEHHE OKPY>KHOCTH bubmorexa [IOK

https://m.edso0.ru/8a14635a




KOOpI[I/IHaTbI TOYCK MICPCCCUCHUA

bubmuorexa [JOK

43 OKPY>KHOCTH H IIPSIMOi https://m.edso0.ru/8a146620
Meroa KOOpAUHAT MPH PEIICHUN
44 reOMETPUYECKHUX 3a/1a4,
MPAKTHYECKUX 3a/1a4
Meroa KOOpAUHAT MPH PEIICHUN
45 reOMETPUYECKHUX 3a/1a4,
MPAKTHYCCKUX 3a/1a4
Meroa KOOpAUHAT MPH PEIICHUN
46 F€OMETPUYECKUX 3a/1aY,
MPAKTHYECKUX 3a/1a4
| oot e B LOK
ocKocTI" https://m.edsoo.ru/8al46e0e
48 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIYHCJICHHE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuorexa [JOK
49 Hueno m. Jlimia okpykHOCTH https://m.edsg).ru/8a147208
bubnuoteka [JOK
50 Hueno m. Jlamka okpykHOCTH https://m.edsg).ru/8al4714c
51 JUIMHA 1yr¥ OKpY>KHOCTH
52 Pannannas mepa yria BH6H_HOTeKa HOK
https://m.edsoo.ru/8al4714c
53 [Inomane kpyra, cekTopa, cerMmeHTa BH6JI_HOTeKa LIOK
’ ’ https://m.edsoo.ru/8a147426
54 [Tmomane kpyra, cekTopa, CerMeHTa BH6H_HOTeKa 0K
https://m.edso0.ru/8a147750
55 [Inomane kpyra, cekTopa, CerMeHTa BH6JI_HOTeKa LIOK
’ ’ https://m.edsoo.ru/8a147750
56 [ToHsiTHE O NIBUYKEHUH TUIOCKOCTH bubmiorexa LIOK
https://m.edsoo.ru/8a147c82
S7 [TapannenpHbIi IEPEHOC, TOBOPOT bubnmoreka [JOK




58

[TapannenpHbI IEPEHOC, TOBOPOT

https://m.edsoo0.ru/8a147f16

bubmuorexa [JOK
https://m.edso0.ru/8a147f16

59

[TapannensHbIl TEpEHOC, TOBOPOT

60

[TapannensHbIN IEpEHOC, TOBOPOT

61

62

63

[Ipumenenue NBUKEHUM pU
pelIeHuu 3a1a4

KonrtponbHas pabora no remam
"[IpaBusIbHBIE MHOTOYTOJIbHUKH.
OxpyKHOCTb. JIBH>KEHHUS
miockoctu"

[ToBTOpeHue, 06001IEHNE,
cucTeMaTh3anus 3HaHUM.
N3mepenne reomeTpudecKkux
BeIMYUH. TpeyroJbHUKH

R Rk e

bu6mmoreka [IOK
https://m.edso0.ru/8a1480e2

bubmuorexa [JOK
https://m.edso0.ru/8a148524

64

65

66

[ToBTOpenue, 06061IeHNE,
CHCTEMaTH3aINsI 3HAaHUH.
[TapamiensHble U
MepIEeHIUKYIISIPHBIE TTPSIMbIE

[ToBTOpenue, o6o0IIEHNE,
CHUCTEMAaTU3alMsl 3HAHUH.
OKpY>KHOCTb U KpYT.
I'eomeTprueckue nocTpoeHusl.
VYTIBl B OKpY/KHOCTH

[ToBTOpenue, o6o0mEH e,
cUCTeMaTHu3alus 3HaHHH.
BHI/IC&HHBIG 1 OIIMCAHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

bu6mmorexa [IOK
https://m.edso0.ru/8a148650

67

HroroBast koHTpobHAs paboTa

bu6mmorexa [IOK
https://m.edso0.ru/8a148920

68

[ToBTOpeHme, 06001IEHNE,
cucTeMaTu3alus 3HaHu!




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KUIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

6

I'eomerpus

6.1

Pacrio3naBaTh M3ydeHHbIE TeOMeTpUdeckue (UTYpbl, ONMPEAeNsiTh HUX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTh TEeOMETpPUYECKHE (UTYPHI,
BBINIOJIHATh YEpPTEKHU MO YCIOBUIO 3adauu. M3MepsaTh JMHEHHbIE U
YIJI0BbI€ BEIMYMHBI. Pemare 3a1auu Ha BBIYUCIICHUE JJIMH OTPE3KOB U
BEJIMYHH YTJIOB

6.2

Jenate rpyOyr0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEAMETOB B
peaIbHOM JKWU3HU, pa3MEpoB TNPHUPOJIHBIX OOBEKTOB. Paszmuvarh
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BETUUHHBI

6.3

CTpOI/ITL YCPTCIKU K TCOMCTPUICCKHUM 3a/iadaM

6.4

6.5

ITons30BaThCA IMprU3HaKaMH paBCHCTBA TPCYTrOJIbHHUKOB, MCII0JIB30BATh
IIPpU3HAKU U CBOICTBa paBHO6CI[peHHLIX TPEYTr'OJIbHUKOB IIPpU PCHICHUN
3aga4

HpOBOIII/ITI) JJOTUYCCKUC PaCCyKICHUA C HCIIOJIB30BaHHUEM
TCOMCTPHUICCKUX TCOPEM

6.6

ITonb3oBatbes IIPU3HAKaMU paBeHCTBa IIPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJIHAaHBI, NPOBEAEHHON K THIIOTEHY3€
MIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3a]1a4

6.7

6.8

6.9

OnpenensTh NapauieTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpHIE
oOpasyer ¢ HUMHU cekymias. OnpenensTe napaieIbHOCTh MPSIMBIX C
MIOMOIIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsAMOW O TOUEK
JIPYrou NMpsMon

Pemrate 3a1aun Ha KieT4aToit Oymare

[IpoBOUTH BBIUMCIEHUS W HAXOJUTh YMCIOBbIE M OYKBEHHBIE
3HAQUYEHMsS YIJIOB B TEOMETPUYECKMX 33JadaX C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
0o0pa3oBaHHBIX MPH [EPECEUECHUU JIBYX MapaJlJICNIbHBIX MPSIMBIX
cexyuiei. Pemars npakTudeckue 3aja4i Ha HAX0XKJICHHUE YIIIOB

6.10

Bnagerp MOHATHEM TIEOMETPUYECKOTO MeECTa TOYEK. YMETh
onpeAensaTh OUCCEeKTPUCY YIJla M CEpPEeIUHHBIA MEepIeHIUKYIsAp K
OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK

6.11

DopMyJIUPOBATH OINPEIEICHUS] OKPY)KHOCTH U Kpyra, XOpabl H
JIMaMeTpa OKPYKHOCTH, TIOJb30BaThCS MX CBOMCTBaAaMHU. Y METh
IPUMEHSATH 3TH CBOMCTBA IIPU PELLICHUU 3a/1a4

6.12

Biagers NOHATHEM ONKMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ 1eHTp. llomb3oBaThCcs (hakTamMuM O TOM, 4YTO
OMCCEKTPUCHI YTTIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, YTO CEPEIMHHBIE NEPIECHIUKYJSAPBI K CTOPOHAM TPEYrOJIbHHUKA
IIEPECEKAIOTCS B OJTHOU TOUKE

6.13

Biagers moHSATHEM KacaTeIbHOW K OKPYXKHOCTH, I10Jb30BaThCs
TEOPEMOM O TEPHNEHIUKYISIPHOCTHM KacaTellbHOM W  pajuyca,




HpOBC,I[éHHOFO K TOYKC KaCaHUsA

Ilons30BaThCs HpOCT@ﬁHIHMH rCOMCTPUYECCKUMHU HEPABCHCTBAMU,

6.14 MMOHUMATh UX MPAKTUYECKUN CMBICI
6.15 [IpoBoauTh OCHOBHBIC T€OMETPHYECKHE IOCTPOCHUA C MOMOLIBIO
LUPKYJIS U JINHEHKH
8 KUIACC
Kon .
R —— IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJibTarTa
6 ['eomeTpus
6.1 PacnioznaBate OCHOBHBIE BH/IbI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
TM0JIb30BAThCS X CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKUX 3a]1a4
6.2 [IpuMeHsTh CBOWCTBA TOYKM IE€PECEUEHUS MEAHUaH TpPEyroJbHHUKA
' (eHTpa Macc) B pelieHUH 3a1a4y
Brnagers mnoHsTHEM CcpeaHEW JIMHUM TPEYroJIbHUKAa W Tpareluu,
6.3 MPUMEHITh WX CBOICTBa MpH pPEIICHWH TEeOMETPUUYECKHX 3ajad.
ITonws3oBatbcst Teopemont Paneca U TEOPEMON O MPONMOPLUOHATIBHBIX
OTpe3Kax, MPUMEHSTh UX Ui PeIlIeHUs] MPAKTHUECKUX 3a7a4
6.4 [IpuMeHsATh TpU3HAKK MOAOOUS TPEYTOJbHUKOB B  PELICHUU
reOMETPUUYECKUX 3a7a4
[Tonb3oBatbes Teopemoit [Indaropa g pemieHns reoMeTpUUecKux 1
6.5 mpakTU4eckux 3amad. CTpouthb MATEMaTHECKyl0  MOLeNb B
MPaKTUYECKUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HAXOJIUTh
COOTBETCTBYIOIINE JITTUHBI
Bnagerp moHATHSIMM CUHYCa, KOCHHYyCa W TaHI€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroibHUKa. [loah30BaThCS STUMHU TMOHATHSIMHU
JUTSL pEeIIEHUs MMPAKTUYECKUX 3a/1a4
Beruucnate  (pa3nuuHbIME - cIIOCOOAMM) TUIOMIAh TPEYTOJbHUKA U
6.7 IJIOMIAAM  MHOTOYTONBHBIX (GUryp (MONB3ysACh, TJe HEOOXOIAMMO,
KIbKYJIATOpOM). [IpUMEHSITh TONy4eHHBIE YMEHHS B MPAKTHYECKUX
3a/ayax
Brnagets MOHATUSMEU BIMCAHHOTO U IIEHTPAIIBHOTO YTIIa, HCIOIh30BaTh
6.8 TEOPEMBI O BIMCAHHBIX YIVIAX, YIMIAX MEXKIy XOpAaMi (cexymmmu) u
yrie MexAy KacaTelIbHOW U XOpJOMl MpU PEHIeHUH T€OMETPUUYECKUX
3a1a4y
6.9 BnaiIeTL TIOHATHEM  OMHCAHHOTO YETBIPEXYTOJIbHUKA, TPUMEHSTH
CBOMCTBA OMUCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a1a4
[IpuMmeHsITHh TONyYeHHBICE 3HAHWS HA TMPaKTUKE — CTPOUTH
6.10 MaTeMaTHYeCKHe MOJENU IS 3aJad peajbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TNPUMEHEHHEM Toao0us u
TPUTOHOMETPHH (TOJIB3YSCh, TJI€ HEOOXO0UMO, KATBKYJIATOPOM)
9 KUIACC
Kon .
pOBeEpsIEMOro IIpoBepsiembie Npe1MeTHbIE Pe3yIbTaTbl 0CBOCHHs OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
6 I'eomerpust




6.1

6.2

6.3

6.4

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3IUYHbIC 3JEMEHTHl MPSIMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEYroJdbHUKOBY»). Haxomuts  (c
MTOMOIIIBIO KAJBbKYIIATOPA) JIIMHBI U YIIIBI JIJIs1 HETAOIMYHBIX 3HAYCHUH

[Tonb3oBatTbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJIECHHS COOTHOLICHUI
MEXK1Yy TPUTOHOMETPUYECKUMU BEIIMYMHAMU

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYroJbHUKA («PELICHUE TPEYroJbHUKOBY),
MIPUMEHATh UX MIPU PEUICHUU T€OMETPUUYECKUX 3a]1a4

Bnaners moHATHSMH TpeoOpa3oBaHUS MOJO0HMS, COOTBETCTBEHHBIX
3eMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThbes cBoiicTBaMU MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
nonobubix Quryp. IlpuMeHsaTs cBoiicTBa MOAOOMS B MPAKTHUECKUX
3ama4ax. YMeTh TPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpPY’KarollleM MHUpe

6.5

6.6

6.7

[Tonb3oBaTbcs TeopeMaMu O TMPOU3BEACHUU OTPE3KOB XOpI, O
MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacareIbHON

ITonp3oBaThes BCKTOpaMH, IIOHHUMATb HX FGOMeTpI/I‘ICCKI/Iﬁ n
(1)I/I3I/I‘-IGCKI/H>'I CMBLICJI, IPUMCHATL UX B PCHICHUHU TI'COMCTPHUYCCKUX U
(1)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMeHHTB CKAJIPHOC ITPOU3BCIACHHUEC BCKTOPOB
JJI HaXOKACHWA NJIMH U YTJIOB

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha INIOCKOCTHU, IPHUMCHATHL €ro B
PCHICHUU I'COMCTPUICCKHUX U ITPAKTHUYICCKUX 3a1a1

6.8

6.9

Brnagers DNOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPYKHOCTH, [UIMHBI JYI'M OKPYKHOCTH WM DPaJMaHHOW MeEpsl YIUIA,
YMETh BBIUYMCIATH IUIOLIAAL Kpyra W ero uvacred. IIpumeHsaTs
IIOJTYYEHHBIE YMEHHUS B IPAKTUYECKUX 3a7a4ax

HaxomuThs ocu iy EHTpbl CUMMETPUH (QUTYD, TPUMEHSATh JIBUXKEHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

6.10

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS HAa TPaKTUKE — CTPOMTH
MaTeMaTHYeCKUe MOJENU IS 3ajad peajlbHOW KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYMCICHHS C TPUMEHEHHEM TOJ00us U
TPUTOHOMETpUUECKUX (QYHKIUN (MOJB3ysiCh, TI€ HEOOXOIUMO,
KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT cOepP:KAHUSA
6 I'eomerpust

HavanpHble nousatusa reomerpuu. Touka, mpsimasi, OTpe30K, Jdyd. Yros. Buabl

6.1 yrioB. BeprukaneHble M CMexHbIE YIibl. buccekrpuca yria. Jlomanas,
MHOTOYroJibHUK. [TapamienpsHoCTh U NEPIEeHIUKYIIPHOCTD IPSIMBIX

6.2 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOH CHMMETpHH.
IIpumepbl CHMMETPHUH B OKPYXKAKOLIEM MUPE

63 OcCHOBHBIE IIOCTPOCHMSI C IIOMOIIBIO LUPKYJIS WU JIMHEHKU. TpeyrosibHUK.
BricoTa, Mennana, OMcceKTprca, X CBOMCTBA

6.4 PaBHOOepeHHBII M PaBHOCTOPOHHHMH  TpeyroipHUKU. HepaBeHCTBO
TPEyrojabHUKa

6.5 CpolicTBa W TNpU3HAKKM pPABHOOENpPEHHOro TpeyrojbHuKa. llpusHaku
PaBEHCTBA TPEYTOJbHUKOB

6.6 CBolicTBa 1 NPU3HAKY MapaJUIENbHbIX IPAMbIX. CyMMa yIjIOB TPEYTrOJIbHUKA.
BHelHue yriel TpeyrojabHUKa
[IpsimoyronbHblil  TpeyroapHuK. CBOMCTBO MeIuaHbl MPSIMOYTOJbHOTO

6.7 TPEYroJIbHUKA, IPOBEAEHHOW K runoreHyse. IlpusHaku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTOJIbHBIN TPEYroJabHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, TeopemMa o OoJyiblieM yriie W OoybIied  CTOpoHE
TpeyroibHUKa. [lepnenauKymnsap 1 HaKJIOHHAs

6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yrima W CepeAVHHBIN
NIEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HuX CBoWcTBa. B3aumHoe

6.10 pacroyioKeHUEe OKPY)KHOCTH U Tpsmoi. KacatenmpHas W cekymas K
OKPY’KHOCTH

6.11 OxpyKHOCTb, BHUCaHHas B yroj. BrnMcaHHas W omnMcaHHas OKPYKHOCTH
TpeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
6 I'eomerpust

6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHoOOKast Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmMoyronbHas
Tpaneuus

6.4 Merton yaBoenust menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpeMa O IPONOPLHUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHMM TPEYroabHUKA U Tpanenuu. LleHTp Macc TpeyronbHHUKa

6.6 [TomoOue TpeyroabHUKOB, Kod(p¢umuent moxobus. IIpusnaku nompodus
TpeyrojabHUKOB. [IpuMeHeHne noo0Ms TpH peLICHUH IPAKTUYECKUX 3a/1a4

6.7 @opmynel AN IUIOMIAAM  TPEYrojbHHKA, Napajuieorpamma, pomba u

Tpanenuu




CpoiicTBa mIomaae reoMmerpuueckux Guryp. OTHOIICHHWE ILIOIIAISH

6.8
oT0OHBIX pUryp
6.9 Brrunciienue miomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npum pemeHun
MIPaKTUYECKUX 3aa4
CuHyC, KOCHHYC, TaHI€HC OCTpPOro yIJla MNPSMOYTOJBHOTO TPEYTOJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  [pUTOHOMETPUYECKUE
¢ynkuuu yrnos B 30°, 45° u 60°
6.12 BrnucanHble ¥ LEHTpalbHBIE YIVIBI, YIOJ MEXAY KacaTelIbHOM U XOpIOM.
VYTIbl MEXKAY XOPAaMU U CEKYIIUMU
6.13 BrnucaHHble ¥ ONMCAHHBIE YETHIPEXYTOIbHUKHU
6.14 B3anmHoe pacrnonoxkeHue IByX OKpyxHocTel. KacaHue OKpyKHOCTEH.
OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
6 I'eomerpus
61 Cunyc, xocunyc, Tauresc yriaos ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOKeCTBO. POPMYJIbl IPUBEACHUS
Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemenue
6.2 MPaKTUYECKUX 337ad C MCIOJIb30BAaHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [IpeobpaszoBanue nonodus. [lomodre coOOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema 0 MpoU3BEAEHUN OTPE3KOB XOpJ, TEOPEMbI O MPOU3BE/ICHHN OTPE3KOB
CEeKYILIMX, TeOpeMa O KBaJipaTe KacaTeJIbHOU
Bexktop, mimHa  (MOAynb) — BEKTOpa,  COHANpaBiI€HHbIE  BEKTODBI,
6.5 IIPOTUBOIIOJIOKHO  HANpPAaBIEHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalluy HaJl BEKTopamu. Pa3ioxeHne BeKTopa Mo JIByM
HEKOJUINHEAPHBIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IMPUMEHEHUE UL
HaXO0XICHUS UIMH U YIJIOB
JlexapToBBl KOOPJAWHATHI HA IUIOCKOCTH. YPaBHEHMS MPSMOM M OKPYXHOCTH B
6.7 KOOpJUHATax, MepECEUCHNE OKPYKHOCTEN U MpsAMBIX. MeTox KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBUsIbHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa OKPYKHOCTH. I'panycHas u paguanHast Mepa yriia, BBIUMCIEHHUE JUINH OyT
OKpPYKHOCTEHN
6.10 [Tnomank kpyra, ceKTopa, cCerMeHTa
6.11 JIBUKeHMsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npeactasienus). [lapamnensusiii nepeHoc. [loBopor




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOYKECTBO,
olnepanyy HaJ MHOXKECTBAaMH; YMEHHE OIEpUPOBATh IOHATHAMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUH
3aJa4; YMEHHE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUTSL OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUH 3334
U3 APYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: OIPEACICHHE, aKCHOMa, TEOpeEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPUILIAHMSI BHICKA3bIBAHNUN

YMeHue onepupoBaTh MOHATUSAMU: HATypalbHOE YHUCIO, IPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas IpoOb U
necaTu4Has ApoOb, CTaHJAPTHBIA BUJ YHUCIIA, PAIlMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIIO, apU(pMeTHYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS €  4YHMCIaMH, CpaBHUBATh U
yIOpSA0YMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaTh MPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHbII KOpeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTENeHU
Oonbllle €AMHUIBI; YMEHHME BBIOJHATH PAcy€Thl MO (QopMmyIam,
peoOpa3oBaHus IENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMH, PA3JIO)KEHHE MHOIOYICHA HA MHOXHUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpMYJ pa3HOCTH KBaJApaToB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHue oneprupoBarh NOHATUSMU: YHCIOBOE PAaBEHCTBO, YPABHEHHE C
OIHOM TIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHME pEllaTh JMHEHHBbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pallMOHATIFHBIE YPaBHEHHUSI C OJHOW TEPEMEHHOMN, CHUCTEMBI
JBYX JIMHENHBIX YpPaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMI
IIEPEMEHHOM, B TOM UYHCJIE IIPU PELIEHUH 3a/1ad U3 APYTrux MpeIMeETOB
U TpaKTUYECKUX 3aJady; YMEHHE MHCIIONb30BaTh KOOPAMHATHYIO
NpSIMYyI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakeHUsl pelieHui
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: GYHKINS, Tpaduk QyHKINH, HYITH
byHKIUY, MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHusi, yOBIBaHWS, HaWOOJbIIEE ¥ HaUMCHbIIEE 3HAYCHHS
GbyHKIUY; YMCHHE OTIepUPOBATH TIOHSITHSIMH: npsimast
MPONOPIMOHAILHOCTh, JIMHEWHAs (QYHKIUS, KBaJApaTuyHas (hyHKIIHS,




oOpaTHasi NPOMOPIHMOHAIBHOCTh, Mapabosia, rumnepOoia; yMeHHe
CTpOUTH TpapuKu PYHKIUH, UCIIOIB30BATh IPadUKU AJIS ONIPEACIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl PEIICHHs 3a7ad U3 JAPYTuX
y4eOHBIX TPEJAMETOB U peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(dbopMyIamMu 3aBUCHMOCTH MEKAY BETHYHMHAMHU

Ymenue OIepupoOBaThH HOHSITUSIMHU: MOCJIEZI0BATEIbHOCTb,
apupMeTHyeckass M TEOMETpUYECKas  IPOTPECcCCHH;  YMEHHUE
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pemeHUH 3a/ad, B TOM YHCJe 3a1a4 U3 JIPYTUX
y4eOHBIX MPEIMETOB U peaTbHOU KUIHU

YMeHue pemiaTth 3aaud pa3HbIX THUIIOB (B TOM 4YMCJIE Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, PadOTy, LIEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEeHHbIMM  (MHAHCAMM); YMEHHE COCTaBISITH  BBIPAKCHUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO  3a/Jayu,
UCCIIEIOBaTh IOJYYEHHOE PEIICHUE U OLICHMBATh IIPABIONOA00OHOCTD
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (GUrypa, TOUKa, OTPE30K, Mpsmasd,
Jyd, JIOMaHasi, yroji, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHHMH TPEYrOJILHUKH, INPSMOYTOJBHBIA TpPEYroJbHUK,
MearaHa, OMCCEKTpUca M BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJIbHHUK,
napajiesorpaMM, poM0O, TNpSAMOYTOJBHUK, KBaJpaT, Tpameuus;
OKpY)KHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMHU
¢urypamu; ymMeHue pemarh 3aJlaud, B TOM YHCIIE U3 MOBCEJHEBHOMN
KHU3HH, Ha HAXOXKIACHHUE T'C€OMETPHUYECKUX BEIWYMH C MPUMEHEHHEM
U3YyYEHHBIX CBOMCTB (uryp u pakron
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11
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YMeHue onepupoBaTh MOHATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapalIeIbHOCTh U IEPHEHIUKYISAPHOCTh IPIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAP, HAKIOHHAs, IPOEKIUs,
nojobue ¢uryp, noJ00HbIe TPEYTOJILHUKH, CAMMETPHSI OTHOCUTEIIBHO
TOYKM M TNPAMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO M
nojobue ¢uryp, napamienbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KaroIlleM MHUpe

YMeHune omnepupoBaTh TOHATHUSMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmMuMHA yria, CHHYC M KOCHUHYC yIjia TPEYroJbHUKA), TUIOIIAIb;
yYMEHHUE OIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHUE TMPUMEHATh (OPMYIBI TMEepUMETpa U  IUIOIMIATU
MHOTOYTOJFHUKOB, JIJIMHBI OKPY>KHOCTH M TUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO MapajulesieNuNela; YMEHUE NPUMEHSTh MPU3HAKU
pPaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUIMH, PACCTOSTHUM, IUTOIIaAeH

YMenune wu3zo0pakarb IUIOCKHE (QUTYpI W HX KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB ¥ OJICKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WIIH
CHUMBOJIbHOMY OIIMCAHUTIO
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YMeHue omnepupoBaTb  MOHATHSIMHU:  IPSIMOYTOJIbHas — CHCTEMa
KOOpJIWHAT, KOOPAWHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MIPOU3BE/ICHUE BEKTOPA HA YUCIIO, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB;




YMEHHE HCMOJIb30BaTh BEKTOPHl U KOOPAWHATHI JJISl MPEACTaBICHUS
JMaHHBIX W PEIICHUS 3aJa4, B TOM YHCJIEC W3 JPYTUX YUCOHBIX
MIPEIMETOB U PEaIbHOM JKU3HU
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YMeHue onepupoBaTh IOHATHUSAMHU: CTOJIOMKOBBIE M KPYrOBBIE
IMarpaMMbl,  TaOMUIBL, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJiplllee M HAaUMEHbIIee 3HAYEHUs, pa3Max 4YHUCIOBOrO Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH M  MPEoOpPa3OBBIBATH
uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B
OKpY’KaroIlleM MUpe

YMeHue onepupoBaTh IMOHATHAMH: CIy4YalHBIA ONBIT (CIIy4alHbII
IKCIICPUMEHT), JJEMEHTapHOE€ COOBITHE (JIEMEHTApHBIH HCXO.)
CIIy4allHOTO OIbITa, CIIy4ailHoe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIYYalHBIX COOBITUN B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO TMepedopa W C HUCIHOJIb30BAHUEM
IpaBWjla YMHOXKEHHUS; YMEHHUE OLICHMBATb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITMM B OKpYXaloIleM MHUPE U B HKHU3HU;
3HAKOMCTBO C IIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBILIMX YUCEII U €r0 POJIbIO B MACCOBBIX SIBJICHMSIX

YMeHue BbIOMpATh NOIXOISAIMIMKA M3YYEHHBIM METON AJIs pEeLIeHHS
3aa4d, MPUBOJUTH IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATh MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITIPOBEPAEMbBIX HA OI'D I10

MATEMATHUKE
Kox IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYUCIEHUS
11 HatypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEl
12 OOBIKHOBEHHBIE W JECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEYHBIE
MEePUOANYECKHE TPOOH
13 Panmonaneupie uncia. ApudMeTudyeckue Omnepanuu ¢ PaldoOHAIbHBIMU
YHUCIaMU
14 JeiictButenpupie yncna. ApupMETHYECKHE OIlepaluu ¢ JeHCTBUTEIbHBIMU
YHUCIaMU
15 [TpubmmxEnnpie BBIMMCIICHUA, NPABWJIA OKPYIJICHMA, NPUKWIKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenenb ¢ uenbiM mokasareneM. CTENeHb C palMOHAIBHBIM IOKa3aTeJieM.
CBolicTBa CTENEHU
2.3 MHoOTrOo4YWIeHBI
2.4 Anrebpanueckast 1poOb
25 Apudmernueckuit KOpEHb HaTypaabHON CTEIECHHU. HenictBus c
apu(METHUECKUMH KOPHSIMHU HATYPaIbHOH CTETICHN
3 YpaBHEHUS 1 HEPABCHCTBA
31 Iensie n IpOOHO-panuoHaIbHble ypaBHEHUS. CHUCTEMBI M COBOKYITHOCTHU
ypaBHEHHIA
39 Llensie u nApoOHO-panoOHabHBIE HepaBeHCTBAa. CHCTEMbl M COBOKYIHOCTHU
HEPaBEHCTB
3.3 Pemienure TeKCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATELHOCTEH
42 Apudmernueckass M TreoMmerpuyeckas nporpeccud. Dopmyna  CIOKHBIX
MIPOIICHTOB
5 OyHKIMH
OyHkIusa, cnocoObl  3amanus  QyHKiuu. ['paduk  pynkmuu. OOnacTh
OlpesieNieHusl U MHOXKecTBO 3HaueHui ¢ynkimu. Hynu gynkmun. [IpomexyTtku
5.1. 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIHMH. MakCUMyMBbl U
MUHUMYMBbI (yHKIMH. Hambonbliee M HauMeHbllee 3HaueHHE (QYHKUIMU Ha
IPOMEKYTKE
6 KoopanHaTsl Ha IpSAMOi U TIIOCKOCTH
6.1 KoopaunaTtHas npsmast
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOTOYTOTbHUKH




7.4

OKpY>KHOCTb U KpyT

7.5 N3mepenne reoMeTpruIecKuX BETMIUH
7.6 BekTopb! Ha TIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 ['padst




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA

* Maremaruka. ['eomerpusi: 7 - 9-¢ kiaccel: 0a30BbIl YPOBEHb: YUeOHUK; 14-¢ u3ganue,
nepepadboranHoe AtanacsH JI.C., byry3os B.®., Kanomies C.b. u np. AKnpioHepHOe
obmiectBo «M3narensctBo «lIpocBemenue»

METOANMYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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