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INOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYyp, HUX OTHOLICHMH M B3aUMHOE
pacrooXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYK JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro o0pa3oBaHUs 3aKIH0OYAETCsl B TOM, YTO 00Yy4arOLIHiiCs
YUUTCS TPOBOAUTH JIOKA3ATEIbHBIE PACCYKIACHHUs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHHS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoii nenbro n3yd4eHuss reOMETpPUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
PEILIECHUU KaK MaTEMATHYECKUX, TaK ¥ IPAKTUYECKUX 3a/a4, BCTPEYAIOIIHUXCS B PEAJIBHOM JKU3HU.
OOyuarouuiics JOHKEH HAY4YHUTBhCS OINPENENUTh E€OMETPUUYECKYI0 (Urypy, ONHUCaTh CIOBAMU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IUIOIIAb 3€MEIBHOIO YUacTKa, PACCUUTaTh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOens Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIS. DTOMY
COOTBETCTBYET BTOpasi, BBIYUCIMTEIbHAS JUHUSA B U3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 Xapakrepa o0ydyaromuicsl YUUTCS CTPOUTh MaTeMaTHYeCKHe MOJIENIN PeaIbHbIX
JKU3HEHHBIX CUTyallud, IPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJI€KBATHOCTb IOJIYYEHHOI'O
pe3yibTara.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMHU YYEOHBIMHM INpEeIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIryp UM MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYYEHHBIX YMEHUN B (U3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopbl», «Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

VYuebublit Kypc «l'eomeTpus» BKIIOYAET CIEIyIOIME OCHOBHBIC pPa3felibl COAEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBoicTBay, «l3MepeHHe TeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHUS  MIOCKOCTHY,
«IIpeoOpazoBaHus MOJ00U».

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B Helelr), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

HavanpHple nmoHsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yron. Bunpbel yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpuH. [IpuMepbl cuMMeTpun
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOECHMSI C TOMOILBIO IMPKYJIA U TMHEUKHU. TpeyronbHuk. Beicota, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApEeHHBII 1 PABHOCTOPOHHUHN TPEYroIbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa M NpPHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M IpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIjioB TpeyrojbHUKA. BHemiHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyrojabHUK. CBOWCTBO MeAMAaHbl IHPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Hakum paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHbBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa o 0oJIblIeM yrie U O0obIIeH cTOpoHe TpeyroibHUKa. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomeTpruyeckoe MecTOo TOuYeK. buccekTpuca yrina u CEepeIMHHBIN NEPHNEHAMKYIAP K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb M KpYI, XopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacroyioxeHue
OKpYHOCTH U npsimoi. KacarenpHas u cexyas K OKpyKHOCTH. OKpyKHOCTb, BIUCAHHAsI B YTOJL.
BrincanHas u onucaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbIE cCiy4au
napaienorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaJpaT), UX NpPU3HAaKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Merton ynBoeHuss menuansl. LleHTpanbHas cummerpus. Teopema dPaneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrOJIbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogo0usi TpeyroabHUKOB.
[TpumeHneHnne no100ust PY PeIeHUH MPaKTUYECKHUX 3a/1au.

CaolicTBa miom@aae reomerpuueckux guryp. @opmyisl A MIIOLIAAW TPEYroJbHUKA,
napaenorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX (QUTYD.

Brruncnenue niomiaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema I[Tudaropa. [lpumenenue Teopemsl [Indaropa npu pereHuN NpakTHUECKUX 3a]1a4.

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

BnucanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIAY KacaTeIbHOM M XOPIOW. YTIIBI MEXITYy
XOpJaMH U CeKyIIMMH. BrircanHble u onucaHHble YeThIPEXYTOIbHUKH. B3anmMHoe pacnonoskenue
IByX okpyxHocTell. Kacanue okpyxHocteil. OO1ue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC



Cunyc, kocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUT OHOMETPHUUECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyroapbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[TpeoOpazoBanue nonobus. [1o1o001ne COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoU3BENEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPHI, ITPOTHUBOMOIOKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BEeKTOpaMHU. PaznokeHue BeKTopa 10 IBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpa.
CkansgpHoe Mpou3BeIeHNE BEKTOPOB, IPUMEHEHUE /1711 HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI Ha IIJIOCKOCTU. YpaBHEHHUS TMPSIMOW U OKPYXKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY>KHOCTEH U MPsAMBIX. MeTo1 KOOpAHAT U €r0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JJIMHA OKpYKXKHOCTHU. ['pajlyCcHas u paJuaHHas Mepa yria,
BBIUKCJICHHE JUIMH OYyT OKpYykHOCTe. [Inomane kpyra, cekTopa, CerMeHra.

JIBuKEeHMsI TNTIOCKOCTU ¥ BHYTPEHHHE CUMMETpHUH (PUryp (37€MEeHTapHBIE MIPEICTaBICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpamMMbl yueOHOro Kypca «I'eomerpusi»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX TOCTUKEHUH B APYTUX HAYKax W IMPUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTHYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO O0IIecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHUE B PELICHUM MPAKTUYECKUX 3a/ady MaTeMaTU4ecKou
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTU MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHEM HHIMBUAYAJHHOW TPACKTOPHH OOpa3oBaHUS W
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJIETh MATEMATUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYeCKON MAeSITEeIbHOCTH, ATAaloB €€ pa3BUTUSA U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) pusnueckoe BocniuTaHue, popMUpoBaHHE KYJIbTYPbI 310POBbS M IMOLMOHATBHOIO
Os1aromostyqusi:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pasa >KM3HH (340pPOBOE MUTaHHE, COATIaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), C()OPMHUPOBAHHOCTBHIO HaBbIKa pedIeKCUH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JI0OTMYeCKOe BOCIIUTAHHE:

OpUEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3ajad B o0iactu
COXPaHHOCTH OKpY)KaloIlel cpefbl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKHM HUX BO3MOXHBIX
HOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;



8) aganTanus K M3MEHSIOIMMCS YCJIOBUSIM COIHAJIBbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpe,Z[eJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBOcH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (HOpMyTupoBaTh UICH,
IIOHATHUSA, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GbopMyIUpPOBATh U OLICHUBATH PUCKU H MOCICICTBUS, JOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JlorHueckne JeicTBUA:

® BBIBISTh M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIY MOHATHSAMHU, (POPMYIHPOBATH OIpENeTCHHs TMOHSATH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIJIsl 00OOIICHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOI0 aHAJIN3A,

® BOCIPHHHUMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U O0IITUE, YCIIOBHBIC,

® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOPEUHs B (aKTax,
TAHHBIX, HAOMIOACHHUSX W YTBEPXKACHHUSX, NpeIjlaraTh KPUTCPHUU [UIS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C WCIIOJH30BAHHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKTIOYEeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

e pa30buparh JI0KA3aTeIHCTBA MATEMATHUYECKUX YTBEPKICHUH (TIPSIMBIE U OT TIPOTHBHOTO),
MPOBOJAUTHL CAMOCTOSATEIHHO HECIOXKHBIE JI0KA3aTelbCTBA MaTeMaTUYeCKuX (aKTOB,
BBICTpAaUBaTh apryMEHTAIUI0, MMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PacCyX/ICHUS;

e BBIOMpaTh CHoco0 pemieHus ydeOHOW 3anadyu (CpaBHHBATh HECKOJIHKO BapHaHTOB
petieHus, BEIOMpaTh HanboJiee MOIXOIANIUN C YIYETOM CaMOCTOSTEIBHO BBIIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

® CMONB30BaTh  BOMPOCHI  KakK  MCCIENOBATENbCKUN  WHCTPYMEHT  IO3HAHUS,
dbopMyIHUpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTHUBOPEUHE, TPOOIEMY, CaMOCTOSATEIHHO
yCTaHaBIWBAaTh MCKOMOE W JIaHHOE, (hOPMUPOBATH THUIOTE3y, apTyMEHTHPOBATH CBOIO
MO3UIINIO0, MHEHHE;

® TIPOBOJUTH MO CAMOCTOSITENIPHO COCTABJICHHOMY IUTAaHY HECJIOXKHBINH JKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIEeCKOTO 00OBEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXKITY COOOI;



CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIICHHSI U BBIBOJIBI IO PE3YIbTaTaM MPOBEIEHHOTO
HAOJIOJICHUS, WCCIICAOBAaHUs, OICHHWBATh JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB,
BBIBOZOB 1 0000IIEHNI;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATD MIPEIITOJIOKCHHS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAILIHIO
pa3IMYHbIX BUJOB U (DOPM IpeICTaBICHHUS;

BBIOMpATh (opMy IpeAcTaBiIeHUS WHPOPMAIMK U WLIIOCTPHUPOBATH PELIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(hOpMyIUPOBAHHBIM CAMOCTOSITENTBHO.

KoMMmyHHKaTHBHBIE YHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPUHHUMATh ¥ (OPMYIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBHSAMH U IEISAMU
oOmieHusi, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHHUs 3a]a4d, KOMMEHTHPOBAThH
HOJTYYSHHBIH Pe3yJIbTaT;

B X0/i¢ 00CYX/IeHHs 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOI TE€MBI, IIPOOIEMBI,
perraeMoi 3aJa4uu, BHICKa3bIBaTh MJICH, HALICIICHHBIC HA MMOUCK PEIICHHS, COMTOCTABIISATh
CBOM CYXK/ICHHS C CYXKJICHHSMH JPYTHX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3IHnyHe U
CXOJICTBO TIO3MLIMH, B KOppeKTHOH ¢(opme (opMynupoBaTh pa3HOTIACUS, CBOH
BO3PAXKCHHUS;

NPEICTaBIATh PE3YAbTATHl PEIICHUS 3aJa4H, SKCIEPUMEHTA, MCCIECIOBAHUSA, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad TPE3CHTAlMUA U
0COOEHHOCTEH ayTUTOPUH;

MIOHUMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON U MHAWBUIYAILHOW pabOTHI U
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATD 1I€JTh COBMECTHOHN NESTEIBHOCTH, IJIAHWPOBATh OPTaHM3AIMI0 COBMECTHOU
paboThl, pacnpeAesTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOIECC M PE3YNIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (hopmax paboThl (00CykaeHNss, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOH JICHCTBHS
C IPYTUMU YIEHAMH KOMaH/IbI, OI[CHUBATh KAYE€CTBO CBOETO BKJIAJa B OOIIUH MPOAYKT I10
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOCHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro 4YacTh),
BbIOMpaTh C€HOCOO peleHuss ¢ Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIA IMpoIlecca U pe3yiabTaTra pelieHUs
MaTeMaTH4YeCKOM 3a1aun;

® TpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH NPH PELICHUH 33Ja4yH, BHOCHTH
KOPPEKTHUBHI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa IEATEIBHOCTH MOCTABICHHOW LEIU U YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJTH HETOCTHKEHUS LIEJIH, HAXOAUTh OIIUOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJjacce OOydarOUmMiics MOMYYHUT CIEIYIONIUE MPEIMETHBIE
pE3ybTATHI:

Pacno3HaBaTh UM3yueHHblE Te€OMETpUUYECKHE (UIYphl, ONpPENeNsiTh HUX B3aUMHOE
pacIioyio’keHue, n300pakaTb FeOMETpUUECKUE QUTYPBI, BBIIOIHATH YEPTEIKH IO YCIOBHIO 33/1a4H.
W3MmepsaTh NMHEWHbIE U YIJIOBbIE BEJIMYMHBI. PeliaTh 3ajaud Ha BBIYKUCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYMH MPEIMETOB B pEAbHOW KHU3HH,
pa3sMepoB MPUPOJHBIX 00BEKTOB. PazinuuaTh pa3mMepsl ’TUX OOBEKTOB 110 MOPAIAKY BETUYHHBI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonb30BaThcs MpU3HAKAMU pPABEHCTBA TPEYIOJbHUKOB, MCIIONb30BaTh IPU3HAKU U
CBOMCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPY PEIICHUH 3a/1a4.

ITpoBOAUTH TOTMYECKUE PACCYXKIECHHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMHU pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYIOJbHOTO TPEYrojibHUKAa, B PELIEHUU
FEOMETPUYECKUX 3a]au.

OnpenensaTs NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemiats 3a1aun Ha kieT4yaToi Oymare.

[TpoBOIUTH BBIUMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HA4YECHHUs YIJIOB B
FeOMETPUUECKUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX NIPU EPECEUEHHUH IBYX NapaUIETIbHBIX MPSAMBIX ceKylel. PemaTts
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XICHUE YTJIOB.

Brnaners moHATHEM T€OMETPHUECKOT0 MECTa TOUEK. Y METh ONpeNeNaTh OMCCEKTPUCY yIia
U CepeANHHBIN NEePIEeHANKYISAP K OTPE3KY KaKk FEOMETPHUUECKHUE MECTa TOUEK.

DopMyIUpOBaTh ONpPEACIICHUsI OKPYKHOCTH M KPYra, XOpAbl M JHaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TH CBOWCTBA IIPU PEIIEHUH 3a/au.

Bragers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaXOAWTh €€
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MIEPECEKAOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpEeIWHHbIE MEPHEHAUKYISPbl K CTOPOHAM TpPEYroJbHHUKA
NEPECEKAOTCs B OJHOM TOUKE.

Brnagerp noHATHEM KacaTenbHOM K  OKPYKHOCTH, TOJb30BaTbCsl TEOPEMOW O
NEePIEeHIUKYIIPHOCTH KacaTeJIbHON U pagunyca, MIPOBEIEHHOTO K TOUKE KacaHusl.

[Tonb30BaThcs NPOCTEMIIMMU TEOMETPUYECKHMMH  HEpaBEHCTBAaMH, MOHMMATh UX
MPAKTUYECKUHA CMBICIT.



[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHUS C TOMOLIBIO IUPKYJIIS U TUHEHKH.

K koumy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CJIEIYIOLUIUE INPEIMETHBIE
pE3yJIbTaThL:

Pacrio3HaBaTh OCHOBHBIE BHJbI YETHIPEXYTOJbHUKOB, WX JJIEMEHTHI, IOJIb30BATHCSI HUX
CBOICTBaMH MPU PELICHUH FT€OMETPUUECKHX 3a]1a.

[TpuMeHsTH CBOICTBA TOUYKM IEPECEUEHMS] MEIUaH TPEYrolbHHKA (LEHTpa Macc) B
pelIeHny 3aau.

Bnaznerp nmoHsTHEM CpelHEN JTMHUM TPEYTOJIbHUKA U Tparneluu, IPUMEHATh UX CBONCTBA
IpU pelIeHUd TreoMeTpuueckux 3amad. [lomb3oBarbes Teopemoit Pajeca U TeopeMoil o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IPU3HAKU 110100MS TPEYTOJIbHUKOB B PELIEHUHU FEOMETPUUECKUX 3aa4.

[Tonb3oBatbes Teopemoit [Mudaropa ass perieHns reoMeTpuYecKuX U MPaKTHUECKUX 3a/1ad.
Ctpouth MaTeMaTHYECKYIO MOJEIb B MPAKTHUYECKHUX 3a/1a4ax, CaMOCTOSITENILHO JIeJaTh YepTEX U
HaXOJUTh COOTBETCTBYIOLIMUE JUIUHBI.

Brnagers moHsATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro Yyrijia MpsIMOYTOJbHOIO
TpeyroiabHuKa. [1071p30BaThCs 3TUMU MOHATUSAMU JJI PEIICHUS TPAKTHYECKUX 3a7ay.

Bbruncnate  (pasnuyHBIME - coco0aMM)  IUIOHIA[b  TPEYrojJbHUKAa W IUIOUIAAU
MHOTOYTOJBHBIX Quryp (moib3ysach, TJI€ HEOOXOAUMO, KaJabKylsTopoMm). [IpumeHsiTh
[IOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/ladax.

Bnagerp MOHATHSMH BIMCAHHOTO W LIEHTPAJIBHOTO YIJIa, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriax MeXIy XOpJaMu (CEeKYIIMMU) U YIIIe MEXy KacaTelIbHON U XOpA0U PU
pelIeHNH TeOMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBOICTBA ONMCAHHOIO
YeThIPEXYTONbHUKA TP PEIICHUH 33]1a4.

[IpuMeHsTh TONyYeHHBbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYEeCKHE MOJEIH IJIs
3a/1a4 peaJbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM OJ00us
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOXOUMO, KATBKYJIATOPOM).

K koHiy oOyuenus B 9 kJacce oOyuaromuiics MOMYYUT CJEIyIOLIIUE NpeAMETHbIE
pE3yJIBTaThI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOUTH C X IIOMOILBIO PA3INYHbIE
AIIEMEHTHI TMPSMOYTOJBHOTO TPEYroJbHUKA («pPEUIeHHE MPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxoauThb (¢ TOMOIIBIO KaNbKYISTOPA) JUIMHBI M YTIIbI U1 HETAOJIUYHBIX 3HAUCHUH.

[Tonb30BaTbes hopMynaMu MPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISL HAXOKJICHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKMMH BETMUMHAMU.

Hcnonp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHbIX 3JIEMEHTOB
TpPEeYrojbHUKa («pEelIeHUEe TPEyroJbHUKOBY), MPUMEHITh UX MPU PEUICHUH TeOMETPHUYECKHX
3az1ad.

Brnaners nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. Iloap3oBaThCcs cBOMCTBAMU O100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HAXOJHUTh YIIbl Y OoJ00HBIX (uryp. [IpuMeHsTs cBoCTBA 10100US B MPAKTUYECKUX 3a/1adyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKPYIKAIOIIEM MUpE.

[Tonb30BaThbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHMMATh WX TEOMETPUYECKHA W (U3MYECKUH CMBICIH,
MPUMEHSTh UX B PEHICHUH TeOMEeTpUYecKMX W (u3mdeckux 3aaad. [IpuMeHsTh cKalaspHOe
MIPOM3BE/IEHNE BEKTOPOB AJIs1 HAXO0XACHUS UIMH U YIJIOB.



[Tosmp30BaTbcd METOAOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHATh €ro B PEIICHHUU
F€OMETPUYECKUX U NIPAKTUUECKHUX 3a4a4.

Biamers NOHATHUAMM NPABUIBHOIO MHOIOYIOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JYI'U
OKPYKHOCTM M DPaJMaHHOW MeEpbl yIJa, YMETh BBIYMCIATH IUIOINAAb Kpyra M €ro 4acTeu.
[TpyMeEHATH MOIyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (MM UEHTPBI) CUMMETpHHM (UTYp, IPUMEHSTH JABMKCHHS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[IpuMeHATh NOJyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IS
3ajjay peajJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHUECKUX (PYHKIUH (TI0JIB3YSCH, I71€ HEOOX0IMMO, KAIBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE 7

KJIIACC
HanmenoBanue paszzaeina Konnuectso OcHoBHOE OcHOBHBIE BUJIBI JICSITEIBHOCTH 00YJaIOMINXCS
(Tembl) Kypca 4acoB COJIEpKaHUE

[Ipocreiimne reomeTpudecKue 14 IIpocrenmue ®opMy/IMpPOBAaTh OCHOBHBIE ITOHATHUSA U onpenencHus. PacnosnaBare

(Gurypsl 1 UX CBOMCTBA. reoMEeTpUYECKUe M3Y4YEHHbIE T€OMETPUUECKHUE (PUTYpHI, ONPeAeasITh UX B3aUMHOE

M3MepeHne reoMeTpu4ecKux OOBEKTHI. Pacros0KeHUE, BBIMOJIHATD YEPTEXK I10 YCIOBUIO 3aJa4H.

BEJIMYNH MHOroyrospHuK, IIpoBoanTk npocTeiiime NoCTPOESHUS C IOMOIIbIO LUPKYJIS U
JIOMAaHasl. JIUHEUKH.
CMexHble U N3MepATH IMHENHHBIE U YTIIOBbIE BEIMUYNHBI TEOMETPUYECKUX U
BEPTUKAJIbHBIE YTJIbI. NPAaKTUYECKUX OOBEKTOB.
Pabota OnpenensiTh «Ha r71a3» pa3Mepbl peaJbHBIX 00bEKTOB,
C IPOCTEUILINMU NPOBOIUTH IPyOYIO OIIEHKY X Pa3MEpOB.
4epTeKaMH. Pemarhb 3a1aun Ha BEIYMCIIEHHUE IJIMH OTPE3KOB U BEJIMUUH YIJIOB.
W3mepenue TMHENHbIX U PemaTsp 331241 Ha B3aMMHOE PACIOJI0KEHUE T€OMETPUUECKUX (UTYP.
YIJIOBBIX BEJIMYMH, IIpoBoauTs KiaccuuKalKio yriioB, BBIYMCAATH JUHEHHbBIE U
BBIUNCJIEHUE OTPE3KOB U YIJIOBbIE BEIMYMHBI, IPOBOAUTH HEOOXOAUMBIE JOKa3aTeIbHbIE
yIJIOB pacCyXIeHHUs.

3HAKOMMTBCS € HCTOPHEil pa3BUTHS TEOMETPUU
TpeyronsHUKN 22 [TonsiTue o paBHbBIX Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX YepTexkax (C

TPEyroJbHUKaX

yKa3aHUEM MTPU3HAKOB).
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Y TIEPBUYHBIC
IIPEICTaBICHUS

0 paBHBIX (purypax. Tpu
IIPU3HAKa PaBEHCTBA
TPEYTOJIbHUKOB.
IIpu3Haku paBeHCTBa
IIPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.
CBOICTBO METMAHBI
IPSIMOYTOJIbHOTO
TPEYrOJIbHUKA,
MPOBEACHHOMN

K TUIIOTEHY3E.
PaBHoOenpennsie u
PaBHOCTOPOHHHUE
TPEYTOJIbHUKH.
IIpr3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepagenctpa B
TeOMETPUH.
[TpssmoyronbHbIN
TPEYTrOJIbHUK C YTJIOM B
30°

BbIBoaMTH ciie1CTBUS (PABEHCTB COOTBETCTBYIOLUX 3JIEMEHTOB) U3
PaBEHCTB TPEYrOJIbHUKOB.

®opMyJIMPOBATh OIPEJEIECHUS: OCTPOYIOJIBHOT0, TYIIOYTOJILHOTO,
HPSMOYTOJIBHOTO, PABHOOEPEHHOT0, PABHOCTOPOHHETO
TPEYroJIbHUKOB; OUCCEKTPUCHI, BBICOTHI, MEIUAHBI TPEYTOJIbHHKA,
CEpEIMHHOrO MEPIEHINKYIISIpA OTPE3KA; IEPUMETPA TPEYrOJIbHUKA.
®opmyIHMpoOBATH CBOICTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TPEYToJIbHUKA.

CTpouTh yepTexu, pemiaTh 3aJa41 C IOMOLIbI0 HAX0XK/IEHUS PABHBIX
TPEYroJIbHUKOB.

IIpuMeHATH NPU3HAKU PAaBEHCTBA NIPSIMOYTOJIbHBIX TPEYTOJbHUKOB B
3ajjayax.

Hcnoab3oBaTh 1U(POBLIE peCypCHI AJIs1 HCCJIE0BAHMSA

CBOWCTB H3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHeli pa3BUTHS TEOMETPUU
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I COMCTPHUICCKHUEC TOCTPOCHUA

JMaMeTp X CBOMCTBA.
KacarenbHas

K OKPYKHOCTH.
OKpYXHOCTb,

[lapasienbHble psiMble, CyMMa 14 [lapannenbHblie npsiMbIe, UX ®opMyJIMPOBaTh NOHATHE [TAPAIIJIEIIBHBIX NIPSAMBIX,
YIJI0B TPEYroJbHUKA coricTBa. Hakpecr siexxamue, | HaXOAUTh MPAKTHUYECKUE TPUMEPHI.
COOTBETCTBEHHBIE M3y4aThb cBoiicTBa YIi0oB, 00pa30BaHHBIX PH NEPECCUCHUH
U OTHOCTOPOHHUE YTJIBI, HapajyIeNIbHBIX NPSIMBIX CEKYILIEH.
o0pa3oBaHHbIE IPU IIpoBoanTh A0Ka3aTeNIbCTBA NAPALIECIBHOCTH IBYX IPSMBIX C
nepeceyeHnu HOMOILBIO YIJIOB, 00pa30BaHHbIX P EPECCUCHUH ITHX MPAMBIX
napaulebHbIX MPSIMbIX TpPETbeN MPSIMOH.
CeKyLeH). Bp1uncasiTe CyMMY YIJI0B TPEYTOJIbHUKA 1 MHOTOYTOJIbHUKA.
IIpu3HaK napauienbHOCTH Haxoautp yricnoBbie 1 OYKBEHHBIC 3HAUCHUS YIIIOB
HPAMBIX 9€PE3 PABCHCTBO B Fr€OMETPUYECKHX 33a4aX C UCIOJIB30BAHUEM TEOPEM O CyMME
PacCTOSHUHI OT TOYEK OHOM YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
TIPAMOM 10 BTOPOHU TPAMOH. 3HAKOMMTBCS € HCTOPHEil pa3BUTHSI TEOMETPUU
Cymma yriioB
TPEYroJIbHUKA.
Buemnue yrist
TPEYroJbHUKA
OKpY>KHOCTb U KPYT. 14 OKpy>KHOCTb, XOp/a U ®opMyIMpPOBATH ONpe/ieSIeHIsl . OKPY>KHOCTH, XOP/Ibl, JHaMeTpa U

KacaTeJIbHON K OKPYKHOCTH.

M3y4aTh UX CBOICTBA, MPU3HAKU, CTPOMTH uepTexu. UccaenoBars, B
TOM YHCJIE HCIOJIB3YS HU(POBBIE peCypChbl: OKPYXHOCTb,
BITMCAHHYIO B YTOJI; IEHTP OKPYKHOCTH, BIMCAHHOU B YTOJI; PABEHCTBO
OTPE3KOB
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BNnMcaHHas B yroi. [Ionarue o

I'MT, npumenenue
B 3a/1a4yax.
buccekrpuca u
CepeMHHbIN
MIePIICHAUKYIISP

KaK T€OMETPUYECKUE MECTa
TOYEK.

OKpyXHOCTB,
OIMCaHHAas OKOJIO
TPEyroJbHUKA.
OKpy»XHOCTb,
BIIMCaHHAs

B TPEYTOJIbHUK.
[Ipocreimme 3anaun
Ha IIOCTPOEHHE

KacaTeJIbHbIX.
HUcnoan3oBars merox I MT nisa nokazarenbcTBa TEOpEM O
nepecedeHr: OUCCEKTPHC YTIIOB TPEYTOIbHUKA U CEPEIUHHBIX
MEePHEHAUKYIISIPOB K CTOPOHAM TPEYroyibHUKA ¢ momoipio ' MT.
OBianeBaTh NOHATUSAMM BIIMCAHHOW U ONMMCAHHOW OKPY>KHOCTEH
TPEYTrOJbHUKA, HAXOAUTH LIEHTPBI 3TUX OKPYKHOCTEM.

PemiaTe OCHOBHBIC 32124 HA IOCTPOCHHUE: YIJIA, PABHOTO JAHHOMY;
CEepPeIMHHOTO0  NEpPHEHAMKYJApa JaHHOTO  OTpEe3Ka;  MPSIMOM,
MPOXOASIIEH uepe3 JaHHYI0 TOUKY

U TIEPIICHINKYISPHON JaHHOW MPAMOI; OMCCEKTPUCH JAHHOTO YIIIa;
TPEYTrOJIbHUKOB MO PA3JIMYHBIM 3JIEMEHTaM. 3HAKOMHUTBCS C HCTOpHel
pa3BUTHS TEOMETPUU

[loBTOpEHUE, 06001IEHNE 4 [ToBTOpEHue u Pemathb 3a1a4mn Ha MOBTOPEHUE, UJUTIOCTPUPYIOIINE CBA3H MEXKIY
SHAHWI o0o01ieHne Pa3IMYHBIMM YaCTAMH Kypca
OCHOBHBIX ITOHATHI 1
METOJIOB Kypca
7 knacca
OBLIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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8 KJIACC

0JOOHBIE TPEYTOJIbHUKH

[MPOMOPIUOHAIIBHBIX OTPE3KaAX,

Teopema

O MPOTOPIIMOHATLHBIX
OTpe3Kax.

Cpennsist TuHUs
TpeyroiabHuka. Tpamnenus, ee
CpemHsis

Haumenosanue paznena Konnyects OcHoBHOE OcHOBHBIE BUJIBI €SI TEIBHOCTH 00y4YaIOIINXCs
(Temml) Kypca 0 4acoB coJiepKaHue

YeThIpeXyroabHUKU 12 [Tapannenorpamm, ero H300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJbHUKH PA3HBIX
IIPU3HAKYU U CBOMCTBA. BUJIOB U UX 3JIEMEHTHI. POPMYIHPOBAThH ONpeAeICHHUSA:
YacTHble cnydan napajuiesiorpaMma, psiMoyrojibHUKa, poM0Oa, KBajpara, Tpareuuu,
napasuIeNorpaMMoB paBHOOOKOI Tpanenuu, NpsIMOyroJIbHON Tpanenuy.
(IpsAIMOYTOJILHUK, pOMO, Jloka3pIBaTh M HCIOJIb30BATH NIPH PELICHUH 32/1a4 [IPU3HAKU U
KBaJIpaT), UX NMPU3HAKU U CBOICTBa: MapaJuiesiorpamma, npsiMoyrojibHUKa, poMOa, KBaJpara,
cBoyicTBa. Tpamenus. Tparneuuy, paBHOOOKOH Tpaneunu, IpsIMOyrojbHON TpaneuH.
PaBHOGOKAs IlpumeHsiTE MeETOA  yIBOEHUS MEIOUaHbl TPEYTrOJIbHMKA.
¥ IPSAMOYTOJIbHAs Hcnonb3oBath 11U poBbIE peCypChl Ul UCCIEI0BAHUS CBONCTB
TparewHm. u3y4daeMbIx puryp.
MeTox yBoeHus 3HAKOMHTBCS C HCTOPHEH pa3BUTHS TEOMETPUU
MeEUaHBbl.
enTpansHas
CUMMETPHS

Teopema Daieca u Teopema o 15 Teopema daneca u IIpoBOaAMTH MOCTPOEHH C IOMOILBIO IUPKYJISA U IUHEHKHU C

UCIOJb30BaHuE TeopeMbl Daseca U TeopeMbl

O IIPOIMOPIIMOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIBHBIA OTPE30K.

HpOBOIlI/ITI) A0Ka3aTeJIbCTBO TOTO, UTO MEAHWAHBI TPCYTOJIbHHUKA
MIEPECEKAIOTCS B OJJHOM TOUYKE, U HAXOAUTH CBSI3b C LIEHTPOM Macc,
HAXOJIUTh OTHOLLIEHHUE, B KOTOPOM

15



JIMHUS. HpOHOpL[I/IOHaHBHBIC
OTpE3KH.

LenTp macc

B TPEYTOJIbHUKE.

[TonoOHebIE

TpeyroiabHuKU. Tpu
MPU3HAKa M0100Us
TPEYTrOJIbHUKOB.
[Ipumenenue noaodus

IIPU PELICHUU MPAKTUYECKUX
3aja4

MCEAUAHBI ACIIATCA TO‘-IKOI71 150, HepeCCI-IeHI/Iﬂ.

HaxoauTthb mo00HbBIE TPEYTOJIBHUKU HAa TOTOBBIX YEePTEkKaX C
yKa3aHI/IeM COOTBGTCTByIOH_II/IX HpI/ISHaKOB HOI[O6I/ISI.

PemaThb 3a1a4u Ha 110,I00HBIC TPEYTOJIBHUKHU C TTOMOIIBIO
CaMOCTOSITEITLHOTO MOCTPOSHUS YePTEIKEH U HAXOXKICHUS TTOJJOOHBIX
TPEYTrOJIbHUKOB.

IIpoBoauTH 10KA3aTEIBCTBA C UCIIOJIH30BAHUEM IIPHU3HAKOB
noao0us.

Jloka3bIBaTh TP NMPU3HAKA OO0 TPEYTOIbHUKOB. [IpUMEHATH
HOJIy'—ICHHBIe 3HAHUA HpI/I peHIeHI/II/I FCOMeTpI/I‘-IeCKI/IX nu HpaKTI/ILIeCKI/IX
3a7ad4.

3HAKOMHTBCS ¢ MCTOPHEN Pa3BUTHS T€OMETPUHI

[Tnomans. Haxoxnenue
TI0LIA/IeN TPEYTOJIBHUKOB U
MHOTOYTOJIbHBIX (QUTYP.
[1nomaau nogo6HbIX GUryp

14

CBoiicTBa miomaaei
reoOMEeTpUIecKux puryp.
DopMmyisl 11
TIOLIAN
TPEYTOJIbHUKA,

napajuiejaorpamma, Tparncunu.

Brruncienune miiomanei
CIIOKHBIX pUryp.

OBnageBaTh NEPBUYHBIMH NMPeICTABIEHUsIMU 00 00111eH Teopun
riomaau (Mepsol), popMyIHpPOBATH CBOWCTBA TIIOMIA/IN, BBISICHSTh
WX HATTISITHBIA CMBICIT.

BoiBoauTh opMyIIBI TUTOIIAH TTapajieIorpaMMa, TPEYTOJIbHHKA,
Tpamneuuu u3 (GOpMyIIbI IIIOMIAIN MPSIMOYTOJIbHUKA (KBaapara).
BoiBoauTh hOpMYITBI IUTOMIAAN BBITYKIOTO Y€THIPEXYTOJbHUKA
4yepe3 IUaroHaJd U yroy Mexay Humu. Haxoaurs miomranu ¢uryp,
M300paKEHHBIX HA KJIETYaTOM Oymare, HCMOJb30BaTh pa3oueHUe
¢burypsl Ha YacTH

U IOCTpauBaHUE.
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[Tnomanu duryp

Ha KJIeT4aToi Oymare.
[Lnomany moao0HBIX
buryp.

3agaun

C IPaKTUYECKUM
COJICpYKAHUEM.
Pemenune 3amau

C IOMOIIILIO METOJIa
BCITOMOTaTEIILHOM
ILIOIIA U

Pa30uparh npuMepblI HCIIOJIB30BAHUS BCIIOMOTaTEIbHOM TUTOIIA M
JUTSL PEIICHUSI TEOMETPUUYECKUX 3a/1a4.

HaxoauTh riomaam noo0HbIX GuUryp.

BbIyncasiTh II0ma M pa3inyHbIX MHOTOYTOJIBHBIX Guryp. Pemarb
3a/1a4M Ha IUIOMIA/h C MPAKTUICCKUM COACPIKaHUEM

Teopema [udaropa
U Hayajaa TPUTOHOMETPUH

10

Teopema [Iudaropa, ee
MIPUMEHEHHE.
Ornpenenenue
TPUTOHOMETPUUYECKUX
GyHKIHI OCTpOro yria
MPSIMOYTOJIBHOTO
TPEYroJbHUKA,
TPUTOHOMETPUYECKHE
COOTHOIIEHUS

B IIPSIMOYT OJIBHOM
TPEYroJIbHUKE.
OcHOBHOE
TPUTOHOMETPHUYECKOE
TOXIECTBO

Joxa3biBaTh Teopemy [Inudaropa, ucnosib30Bath ee B
MIPAKTUYECKUX BBIYUCIICHUAX.

®opMyIUPOBATH ONPE/ICIEHUS TPUTOHOMETPUUECKUX (PYHKITHI
OCTpOTO yIja, NPOBEPATh UX KOPPEKTHOCTD.

BbIBOAUTHL TPUTOHOMETPUYECKUE COOTHOLIEHUS B
MIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOIIEHUS MEX/Ly CTOPOHAMU

B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u 60°.
Hcnoan3oBath GopMyITsl IPUBEIACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO JIJIsl HAXO0XKIEHUS] COOTHOLICHUN
MEXy TPUTOHOMETPUUYECKUMH (YHKIUSIMHU PA3IMUHBIX OCTPBIX
YTJIOB.

IpuMeHsATH IOTYYCHHBIC 3HAHUS I YMEHHUSI TIPH PEIICHUHN
MPAKTUYECKHX 33a/1a4.

3HAKOMHTBCH ¢ MCTOPHEI Pa3BUTHS T€OMETPHH

17



YTIIIBI B OKPY’KHOCTH.
Brniucanusie v onrcaHHbIe
YETHIPEX YT OJIBHUKHU.
KacarenbHble

K OKpykHOcTU. Kacanue
OKPY’KHOCTEH

13

Brmcannnie

Y LIEHTpaJIbHBIC

YIJIBIL, YTOJI

MEXITY

KacaTeIbHOM

Y XOPJIIOH.

Yrael Mmexay
XopJamMu

Y CeKYITUMHU.
Brmcanuanie n
OITMCaHHBIC
YEThIPEXYTOJIbHUKH, UX
MPU3HAKHU

u cBoiicTBa. [IpumeneHue
JTUX CBOMCTB

P pELLICeHUN
TEOMETPUUECKUX
3a7a4.

Bzaumnoe
pacnoIoKEeHUe IByX
OKpYXHOCTEH, 0011I1e
KacaTelbHBIE.
Kacanune
OKPYKHOCTEN

®opMyJIMPOBATh OCHOBHBIE OIIPEIEIICHHUS, CBSI3aHHbIE

C yrilaMu B Kpyre (BIHMCAaHHBIN Yo, HeHTpalbHbli yron). Haxoaurs
BIIMCAHHBIE YIJIbl, OMUPAIOIINECS HA OJTHY IYTY, BBIYMCIASATH YIJIbI C
MTOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX YIilaX, TEOPEMbI O BIIMCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBarhb, B TOM YKCIIE C ITOMOLIBIO IU(POBBIX PECYPCOB,
BIIMCAHHBIE M OMHCAHHBIE YETHIPEXYTOJbHUKH, BBIBOAUTH UX
CBOICTBA U MPHU3HAKHU.

Hcnonb3oBaTh 5TH CBOMCTBA U MPU3HAKY [P PEILICHUU 3a7a4
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[ToBTOpEeHUE, 0000IICHNE 4 [ToBTOpEHKE OCHOBHBIX Pematp 3a1a4m Ha TOBTOPEHKE, UJUTFOCTPUPYIOIINE CBSI3H MEXKTY
3HAHUI MTOHSTHI U METOJI0B Pa3IUYHBIMH YaCTSIMHU Kypca
KypCOB
7 u 8 xiaccos,
000011IeH1E 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOBIIO ITPOTPAMME
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9 KJIACC

HanmeHnoBanue pasnena KonmnuecTtBo OcHoBHOE OcHOBHBIE BUJIBI ICATEILHOCTH 00Y4aIOIIUXCS
(Temml) Kypca 4acoB coJiepKaHue
Tpuronomerpus. TeopeMbl 16 Onpenenenue DopMyJMPOBATH ONPeieIeHHsI TPUTOHOMETPHISCKUX (PYHKITUI
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUUYECKUX TYIBIX U IPSIMBIX YTJIOB.
PeieHne TpeyroiabHUKOB ¢dbyskui yrios ot 0° o BbIBoaUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB (C
180°. ®opmyis panycoM OMHMCAHHON OKPY>KHOCTH).
HPUBEICHHS. BoiBoauTh Gopmyibl 171 BHIYHMCIEHUS IIOIIALEH
TeopeMa KOCHHYCOB, C UCII0JIB30BAHUEM TCOPEM TPUTOHOMETPHU (d)opMyna riomaaun
TeopeMa CHHYCOB. TPEYTroJbHHUKA Yepe3 IBE CTOPOHBI U YTOJI MEXAY HUMH, (hopmyIia
Pemenue TpeyroipHUKOB, | IUIOMIAN YCTBIPEXYTOIbHHIKA YEPE3 ero IUaroHall U yroll Mex1y
IIpakTuyeckoe IpuMeHeHne| HAMH).
JTOKAa3aHHBIX TEOPEM PemaTth TpeyroibHUKY.
Pemathb mpakTu4eckue 3aaun, CBOASIIUECS
K HaXO0X/ICHUIO Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[Ipeo6pa3oBanue nogoous. 10 ITonarue OcBauBaTh NoHsITHE ITpeoOpazoBanus nonodus. Mcenenoparb
MeTpuieckne COOTHOILIEHUS 0 npeoOpa3oBaHUU OTHOILICHHE TUHEWHBIX JIEMEHTOB (DUTYp MpU TpeoOpa3oBaHUU
B OKPY>KHOCTH noJ00us. noioous.
CoOoTBETCTBEHHBIE HaxoanTh npuMeps! NoJ00Hs B OKPYKAIOLIECH eHCTBUTEIBHOCTH.
AJIEMEHTBHI MTOT00HBIX BbiBoaMTH METpHUECKHE COOTHOIIEHHS MEXK/y OTPE3KaMU XOp/,
¢buryp. CEKYILUX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U
Teopema MOJIOOHBIX TPEYTOJBbHUKOB.
0 IPOU3BEACHUN PemaTth reomeTpuueckye 3ajaun 1 3aJ1a44 U3 peaIbHON KU3HU C
OTPE3KOB XOpJ, UCIOJIb30BAHUEM I10I00HBIX TPEYTOJILHUKOB
TEOpeMa
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O MPOU3BEACHUU OTPE3KOB
CEeKYILIUX, TEOpeMa O
KBaJIpaTe KacaTelbHOM.
[Ipumenenue B

pelieHun
TreOMETPHUECKUX

3a1a4

BekTopsl

12

Omnpenenenue
BEKTOPOB, CII0KEHUE U
BBIYMTAHUE BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha
YUCIIO.

dusnueckui

Y TEOMETPUYECKHI
CMBICII BEKTOPOB.
Pa3nosxenune BekTopa 1o
JIBYM HEKOJIJTMHEAPHBIM
BEKTOPaM.
Koopaunats!

BEKTOpA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KAK HAITPABIICHHBIE OTPE3KH,
HCCJIe0BATH TEOMETPUUECKH (TIepeMellieHue) U

(buzmdeckuii (Cuia) CMBICIBI BEKTOPOB.

3HaTh onpeaeieHUs CYMMBI M pa3HOCTH BEKTOPOB, YMHOKECHHS
BEKTOpa Ha YKCII0, HCCJIe0BATh T€OMETPUUECKUI U PU3NIECKUIT
CMBICJIBI ATUX Omepanuil. PemiaTb reomMmeTpuyeckue 3a1a4uu ¢
HCMOJIb30BAHUEM BEKTOPOB.

PackiaapiBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoab30BaTh CKASIPHOE IPOU3BEICHUE BEKTOPOB,

BbIBOJAUTH €0 OCHOBHBIE CBOMCTBA.

Boruncasarsb CYMMY, pa3HOCTb U CKAJIIPHOC IMTPOU3BCACHUC BEKTOPOB B

KOOpJIUHATaXx.
IIpumeHATH CKaJISIPHOE TPOU3BEICHUE ISl HAXOXKJIEHUS AJIUH U
yIJIOB
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MIPUMEHEHHUE IS
HaXO0XKACHUS JIJIUH

Y YTJIOB.

Pemrenue 3amau

C TIOMOITBIO BEKTOPOB.
[TpumeHeHne BEKTOpOB
JUTSL peLIeHUs 3a/1a4
busuku

I[CKapTOBBI KOOpAWHAThI HA
IMJIOCKOCTH

JlekapToBbI
KOOpJMHATHI TOYEK HA
IIJIOCKOCTH.
YpaBHEHHE NIPAMON.
VYpaBHeHue
OKPY>KHOCTH.
Koopannatsl Touek
IepeceueHus
OKPYKHOCTH

U MIPSIMOM.

Mertox KoOpauHAT Npu
pelLIeHnn
FEOMETPUUECKUX 3a/aY,
MPaKTUYECKHUX 3a/1a4

OcBauBaTh NOHATHE IPSIMOYTOJILHON CUCTEMBI KOOPAUHAT,
JIEKapTOBBIX KOOPJIUHAT TOUKH.

BbIBoaUTH ypaBHEHUE NIPSMON U OKPY>KHOCTH.

Bb1aesiTh OJIHBIN KBAAPAT U1 HAXO0XKACHUS IEHTPa U
paaryca OKpYKHOCTH I10 €€ YPaBHEHHUIO.

PemaTh 3a1a4m Ha HaX0KJIEHHE TOUEK

NepeCCUCHUA MMPAMBIX U 0pr>KHOCTCI71 C MIOMOIIIBIO METOJd KOOPAUHAT.

Hcnoab3oBaTh CBOICTBA yri1oBOro koddduirenTta npsamoii mpu
pelIeHnH 3aa4, AJis ONpeAesICHUs PacloIOKEHUS MPSIMOH.
IIpuMeHSATHh KOOPUHATHI NIPU PEIICHUN

F€OMETPUYECKHUX U MPAKTUYECKHX 3a/1ay, IJis

MOCTPOEHHUSI MATEMATUYECKUX MOJICNIEN pealbHBIX

3a/1a4 («METOJ KOOPJUHATY).

IMosb30BaTHCS 1715 MOCTPOCHUS M UCCIIEOBaHUN 1TU(DPOBBIMU
pecypcami.

3HAKOMMTBCS C HCTOPHEH Pa3BUTHS TEOMETPUH
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[IpaBuibHbIE
MHOT'OYTOJIbHUKH.
J{TMHa OKPY>KHOCTU U
MJI0IIa/1b KpyTa.
Brruucnenue miomaaei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Yucino n. Jinna
OKPY>KHOCTH, yTH
OKPY>KHOCTH.
Pannannas mepa
yria.

[Lmomane kpyra,
CEKTOpa, CECTMEHTAa

DopMyJIMPOBATH ONPEIEICHUE IIPABUIBHBIX MHOTOYTOJIbHUKOB,
HAXOAUTH UX d1eMEHTHI. [10/1b30BaTHCHA NOHATHEM JITTMHBI
OKPY>KHOCTH, BBEJICHHBIM C IIOMOIIBIO IIPAaBUIIBHBIX
MHOI'OYT'OJIbHUKOB, ONPEAeIATh YHUCIIO T, JUIMHY 1yTH U paJuaHHYIO
Mepy yria.

IIpoBoauTh Mepexos OT paAMaHHOUW MepBI yIiia K

IpajycHO 1 HA0OOPOT.

OnpenensaTs momanb Kpyra.

BoiBoauTh hopMy.ibl (B rpalyCHON U paluaHHON Mepe) s AJIUH
JyT, IJIOIAAEH CEKTOPOB U CETMEHTOB.

Boruucasite miomany Guryp, BKIFOYAOIUX 3JIEMEHThI OKPY>KHOCTH
(kpyra).

HaxoauTh miomany B 3a1a4ax peanbHON )KU3HA

JIBH>KEHUS MIIOCKOCTH

ITonsATHE O ABUKEHUU
IJIOCKOCTH.
[TapainensHbIi
IIEPEHOC, TIOBOPOT
IIpumenenue

IIpH pCUICHUU 3aJ1a4

Pa30upathb npuMepsl, HIUTIOCTPUPYIOLINE OHATUS ABHKEHUSL.
®opMyJIMPOBaTH OIIPEIEICHNS TAPAJLIENBHOIO IEPEHOCA, I0BOPOTA U
0CEBOM CUMMETPHH.

BbIiBOAMTS UX CBOIICTBA, HAXOAUTD HETIOABUKHBIE TOUKH.

HaxoauThb 1EeHTpPbI U OCH CUMMETPUI POCTEUIINX QUTYD.
IIpumeHATH NapauIeabHbIA IEPEHOC U CUMMETPUIO NIPU

pEelIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa30oupaTh MPUMEPHI).
Hcnoab30BaTh 17151 HIOCTPOCHUS U UCCIIEJOBaHUHN I(POBbIE

pecypcesl
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[ToBTOpEeHUE, 0000IICHNE,
cucTeMaTU3aus 3HAaHUI

IToBTOpEHUE
OCHOBHBIX ITOHSATHH 1
METOJ0B KypcoB 7-9
KJaccoB, 0000IIeHHE
W CHCTEMaTH3aIlHs
3HaHuil. [Ipocreitmme

reoMeTpruuecKue GUrypbl

U UX CBOMICTBA.
H3mepenne
FEOMETPUYECKHUX
BEJINYMH.
TpeyronbHUKY.
[TapannensHbie

Y IEpIIEHIUKYIISIPHBIE
MpsIMBIE.
OKpY>KHOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHUS. YTIIbI
B OKPY>KHOCTH.
Bnucanueie n
ONMCaHHbIE
OKPYXHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmas

U OKPY>KHOCTb.

OnepupoBaTh NOHATHAMU: GUTypa, TOUKA, IPSIMast, YrOJI,
MHOTOYT'OJIbHUK, PaBHOOEIPEHHBIN U paBHOCTOPOHHUI
TPEYTOJbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, METUAHA,
OucceKTpuca U BbICOTa TPEYroJbHUKA, apajuienorpaMmm, pomo,
IPSIMOYTOJIbHUK, KBaJpaT, TpareLus; OKPYKHOCTb, KacaTelIbHasl;
pPaBeHCTBO U noJ00He PUryp, TpeyroabHUKOB; NapaIeIbHOCTh U
NEPIEHAUKYJIIPHOCTD MPSAMBIX, YTOJI MEXKAY IPSIMBIMU, CHMMETPUS
OTHOCHTEJIBHO TOYKHU U IIPSIMOIL; JUIMHA, pacCTOSIHUE, BEJIMUMHA YTJa,
IUI0IIA/b, IEPUMETP.

Hcnonb3oBath GopMyJibl: IEPUMETPA U IO MHOIOYTOJIbHUKOB,
JUIMHBI OKPY>KHOCTH U ILJIOLIAAH Kpyra, 00beMa IpsIMOYTroJIbHOTO
napasJiesienunesa.

OnepupoBaTh NOHATUSIMU: [IPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT,
BEKTOP; UCNOJIb30BATH 3TU MOHATHS

JUISL IPEJICTaBIICHNS] JaHHBIX U PELICHMS 3a/1a4, B TOM YHUCIIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

PemaTs 3a1aum Ha MOBTOPEHNE OCHOBHBIX MOHSATHH, HITIOCTPAIUIO
CBSI3eM MEXly pa3IMNYHBIMU YaCTAMU Kypca. BeiOnpaTs Meton ais
pelIeHns 3a1a4H.

PemaTts 3aga4u 13 noBCeAHEBHOM YKU3HU
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YeTbIpeXyroJIbHUKH.
Brnucanueie n

ONHMCaHHBIC
YeThIPEX YT OJIbHUKH.
Teopema I[Tudaropa u
Hayajia TPUTOHOMETPUH.
Pemtenue o0Ommx
TpeyroasHUKOB. [IpaBuibHBIC
MHOTOYTOJIbHUKH.
[IpeobpazoBaHus IIOCKOCTH.
JBmxkenus. [Tlomooue.
Cummerpusi.

[TImomane. Beraucnenue
miomaneit. Ilnomanu
MOo00HBIX QUryp.
JlexapToBbl

KOOpJIMHATHI Ha

MIJIOCKOCTH.

Bexropsl

Ha TJIOCKOCTH
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OBIIEE KOJIMYECTBO YACOB I1O
[IPOITPAMME

68

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne /m NMPOrpaMmblI Bcero Kontpoabnbie  Tlpakriieckue o0pa3oBaTejbHbIe
padoTbI padoThbI pecypesl
N SKnacc
[Tpocreiimue reomeTpuyeckue GUrypsl U hitps:/iwww.vaklass.ru/
1 ux cBoiicTBa. i3mepenue 14 Eu 6-J'II/IOTeK.2\l/H OK :
FEOMCETPHHCCIUX BETHHMH https://m.edsoo.ru/7f415e2¢
SAKnacc
https://www.yaklass.ru/
2 TpeyronbHUKN 22 1 Bubmorexa LIOK
https://m.edsoo.ru/7f415e2e
AKnacc
3 [MapanienbHbIe TPSMBIC, CyMMa yIIIOB 14 1 https://www.yaklass.ru/
TPEYroJIbHUKA bubmuoreka [IOK
https://m.edsoo.ru/7f415e2e
SAKnacc
4 Oxkpy>KHOCTb U KpyT. [ eomeTpuueckue 14 1 https://www.yaklass.ru/
MTOCTPOEHUS bubnnoreka [JOK
https://m.edsoo.ru/7f415e2e
SKnace
5 [ToBTOpeHue, 06001IeHNEe 3HAHUHT 4 1 hgi%gmzﬂ(gs'ru,

https://m.edsoo.ru/7f415e2¢
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmenoBaHue pa3jie/ioB U TeM (uudposBbie)
Ne i/ MPOrpaMmmbl Bcero Kontponbueie  Ipaxrmyeckue oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypebi
SKnacc
1 YeThIpEXyroIbHUKU 12 1 h%z%gmgﬁg?'m/
https://m.edsoo.ru/7f417e18
SAKnacc
Teopema ®aneca u Teopema o https:/fwww.vaklass.ru/
2 MIPONOPIIMOHAIBHBIX OTPE3KaX, MOA00HbIE 15 1 BI/I6'JII/IOTeK.a 10K :
TPEYTOMLHHKH https://m.edsoo.ru/7f417e18
N SKnacc
[nomans. Haxoxaenue miomanaen hitps:/Awvww.vaklass.ru/
3 TPEYTOJIbHUKOB U MHOTOYTOJIbHBIX (DUTYP. 14 1 Eut 6-J'II/IOTeK.a 10K :
[Tnomaan mogo0HbIX HHUTYp https://m.edsoo.ru/7f417e18
4 Teopema [Tudaropa u Hauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u AKnace
5 OIMCAHHBIC YETHIPEX YT OIbHUKH. 13 1 https://www.yaklass.ru/
KacarenbHble k okpyxHocTu. Kacanue bubnuorexa [IOK
OKPYXHOCTEH https://m.edso0.ru/7f417e18
SKnace
6 [ToBTOpeHME, 0000MIEHNE 3HAHUI 4 1 hgizgm:ﬂ(gs'm/
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/m ———— Beero Konrpoabsnsie IIpakrnuyeckue 06pa3oBATENLHbIE
padoTbI padoThbI pecypebi
SKimace
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 https://www.yaklass.ru/
CUHYCOB. Pelienue TpeyrojabHUKOB bubnuoreka [IOK
https://m.edsoo.ru/7f41al2c
SKimacc
[IpeobpazoBanue mMog00wMs. https://www.yaklass.ru/
2 MeTpudeckrue COOTHOIICHUS B 10 1 BI/I6'JII/IOTeK.a 10K :
OKpYHHOCTH https://m.edsoo.ru/7f41al2c
SKimace
https://www.yaklass.ru/
3 Bexroper 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
AKimace
4 JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH 9 1 ht];zzgpﬁv;lzvﬁ:ﬁgf(&m/
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHA. [[TMHA ARnace
' https://www.yaklass.ru/
5 OKPY>KHOCTH M IIJIOLIAAb KpyTa. 8 Bi 6JII/IOT€K2\1/H OK
Boruucrenye nomasien https://m.edsoo.ru/7f41al2c
SKnacc
6 JIBYDKEHUS IIIOCKOCTH 6 htézzgm:ﬂ(gi&rw
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o600mIEHNE, 7 5 SIKnacc
CHCTEMAaTH3alus 3HAHUI https://www.yaklass.ru/

29



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N KounyecTBo 4yacoB Jlara JJIeKTPOHHBbIE HU(PPOBHIE
R Tema ypoka Kontpoabnbie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHHs
padoThI padoThI pecypcbl
n N
1 POCTEHIIHE TEOMETPIHECKHE 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 MHOTOyroJIbHHUK, JIOMaHasl 1 https://m.edsoo.ru/7c44abad
3 CMENHBIC H BEpTHRATBHbIC 1 https://m.edsoo.ru/6abb5328
yTJIbI
C
4 MEHHPIC 1 BEPTHRAIBHBIC 1 https://m.edsoo.ru/5bafbef6
yTJIbI
5 CMEIKHbIE 1 BEpTHKAbHEIE 1 https://m.edsoo.ru/c4a576d8
YTJIBI
6 CMENHBIC H BEpTHKATBHbIC 1 https://m.edsoo.ru/59f32be7
yTJIBI
7 CMEIKIbIE 1t BEpTHKABHEIE 1 https://m.edsoo.ru/b25ad662
yTIIBI
8 CMEKHEIC 1 BEpTHKATLHELE 1 https://m.eds00.ru/7efdaf79
YTJIBI
N3mepenne MTUHEHHBIX U
9 YTJIOBBIX BEJTUYMH, BHIYHUCIICHUE 1 https://m.edsoo.ru/31ef35ab
OTPE3KOB U yTJIOB
N3mepenne MTUHEHHBIX U
10 YTJIOBBIX BEJTMYMH, BHIYHUCIICHUE 1 https://m.edsoo.ru/d3138a15
OTPE3KOB U yTJIOB
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11

12

13

N3Mepenne IMHEHHBIX 1
YIJIOBBIX BEJIMYWH, BHIYMCIICHHUE
OTPE3KOB U YIJIOB

N3Mepenne IMHEHHBIX 1
YTJIOBBIX BEJIMYUH, BHIYHCIICHUE
OTPE3KOB U yIJIOB

[lepumerp u momags Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHHUKOB

https://m.edsoo.ru/7228de75

https://m.eds00.ru/26388283

https://m.edso0.ru/313f3af6

14

[lepumerp u momags Guryp,
COCTaBIJICHHBIX U3
MPSIMOYTOJIBHUKOB

https://m.eds00.ru/68567544

15

16

17

[TonsTHE O paBHBIX
TPEYTroJIbHUKAX U IEPBUYHBIC
MIPEACTABJIECHUS O PABHBIX
¢durypax

Tpu npusHaka paBeHCTBa
TPEYTOJIbBHUKOB

Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edso0.ru/6543f8e6

https://m.eds00.ru/662f4758

https://m.edsoo.ru/a56dafee

18

19

20

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB
Tpu npusHaka paBeHCTBa
TPEYTrOJIbBHUKOB

Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edso0.ru/8c898d59

https://m.edsoo.ru/d7bafal2

https://m.edsoo0.ru/2a9887a8

21

Tpu npuszHaka paBeHCTBA
TPEYroJIbHUKOB

https://m.edso0.ru/9bb24429
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[Ipu3naku paBeHCTBa

22 1 https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

23 HpusHait paericTsa 1 https://m.edso0.ru/6838bd37
MPSIMOYTOJIbHBIX TPEYTOJILHUKOB
CBOMCTBO M€TUAHbI

24 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/feba2371
MIPOBEAEHHON K THIIOTEHY3€
CBOIMCTBO M€TMAHBI

25 PSIMOYTOJIBHOTO TPEYTrOJIbHUKA, 1 https://m.edsoo0.ru/e77e5f76
MIPOBEAEHHON K THIIOTEHY3€

26 Pabiobexpenisie i 1 https://m.edsoo.ru/64ch4ade
PaBHOCTOPOHHUE TPEYTOJIbHUKH
n o

27 PHSHAIIL I CBOHCTEA 1 https://m.edsoo.ru/daf99266
paBHOOEPEHHOTO TPEYTOIbHUKA
n o

28 PHSHAIIL I CBOHCTEA 1 https://m.edsoo.ru/3c498aal
paBHOOEPEHHOTO TPEYrOJIbHUKA

29 Hpusarit u croficTra 1 https://m.edso0.ru/4a4597ba
paBHOOEPEHHOTO TPEYTOJIbHUKA

30 HepaBeHcTBa B reoMeTpun 1 https://m.edsoo.ru/5¢23c39d

31 HepaBeHcTBa B reoMeTpun 1 https://m.edso0.ru/61bb5b87

32 HepaBencTBa B reomeTpuu 1 https://m.edso0.ru/77e15319

33 HepaBenctBa B reomeTpuu 1 https://m.edsoo.ru/2a12d145
Y .

34 PAMOYFOTLHBII TPEYTOTBHIE € 1 https://m.edsoo.ru/cba738df
yriaoMm B 30°
n .

35 DAMOITOARERIE TPEyTORBHRER € 1 https://m.edso0.ru/79577c87

yriaoMm B 30°
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36

37

KontpospHas paboTa o Teme
"TpeyronbHuku"

[TapannensHbIe IpMBIC, UX
CBOICTBa

https://m.edso0.ru/985d6b47

https://m.edsoo.ru/e7alac2d

38

39

[Iarsrit noctynar EBkinna

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTIIHI,
o0pa3oBaHHbBIE IPU
NepeceueHn  MapauIeIbHbIX
IPSAMBIX CEKYIIEn

https://m.eds00.ru/82915793

https://m.edsoo.ru/f8a72ef6

40

Haxkpecr nexariue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE IPU
MepeceyeHn ! MapasiebHbIX
MPSAMBIX CEKYIIEn

https://m.edsoo.ru/fd45766f

41

Hakpecr nexamue,
COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE TIPU
NepeceueHu ! MnapauienbHbIX
MPSAMBIX CEKYIIEn

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

42

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTIIHI,
o0pa3oBaHHbBIE IPH
NepeceyeHu  MapauieIbHbIX
IPSIMBIX CEKYIIEn

https://m.edsoo.ru/dcf58e2¢c
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Hakpect nexanue,
COOTBETCTBEHHEIE U
OJIHOCTOPOHHHUE YTJIbI,

43 1 https://m.edso0.ru/2a5b246¢
o0pa3oBaHHbBIE IPH
NepeceYeHU N MapaIeIbHbBIX
MPSAMBIX CEKYIIIEH
[Ipu3Hak napajienbHOCTH
44 gz:é\fj;::; Zi ize;cccT)ZZOﬁ 1 https://m.eds00.ru/6942f486
IIPSIMOM 10 BTOPOU MIPSIMOM
[Tpu3Hak napamienabHOCTH
45 gz:é\fj;::; Zi ize;cccT)ZZOﬁ 1 https://m.eds00.ru/929568fa
MIPSIMOM 10 BTOPOU MPSAAMOM
46 CyMMa yTIiI0B TpeyrojibHHKa 1 https://m.edsoo.ru/caa59a87
47 CyMMa yrJIoB TPEYTroJIbHUKA 1 https://m.edsoo.ru/f71b17d3
48 BHerHue yriiel TpeyrojibHUKA 1 https://m.edso0.ru/b9223191
49 BHerrHue yriusl TpeyroisHUKa 1 https://m.edsoo.ru/99eb2824
KonTponbhas padbota no teme
50 "[MapannenbHble IpsMbIe, CyMMa 1 https://m.edso0.ru/9917da72
yIJI0B TPEYrojabHUKa"
51 Okp YHHOCTD, XOPABL T AHAMETP, 1 https://m.edsoo.ru/64e76d1c
UX CBOWCTBa
52 KacatenbHast K OKpYy>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a
53 OKpYKHOCTb, BIIUCAHHAS B YTOJI 1 https://m.edsoo.ru/ffcae611
54 OKpy)XHOCTb, BIHCAHHAS B YTOJI 1 https://m.edsoo.ru/98bbdffd
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[Tousitue o 'MT, npumenenue B

55 https://m.edsoo.ru/7aef28db
3aga4dyax
I1 I'MT

56 OHATHE 0 » IPHMCHCHHE B https://m.edsoo.ru/1cal8372
3aga4dax
buccekrpuca u cepeIMHHbBIN

57 NEPHCHIUKYIISIP KaK https://m.edsoo.ru/ef76e82b
FGOMeTpI/I‘-IeCKI/Ie MECTa TOUYCK

58 OKpYHOCTS, OmHcaiHas 0Kono https://m.edsoo.ru/564f6fce
TPEYrOJIbHUKA

59 OKpYXHOCTE, ONUCAHHAL OKONO https://m.eds00.ru/99523196
TpeyTOJ'ILHI/IKa

60 OKpY»HOCTS, BrIHCAHHAA B https://m.edso0.ru/3351964c
TPEYTrOJILHUK

61 OKpYKHOCTS, BIIHCAHHAA B https://m.edso0.ru/76e866¢c4
TPEYTrOJILHUK

62 Hpocretiumie 3axaun Ha https://m.edso0.ru/263dba7c
MMOCTPOCHUC
n N

63 POCTCHINIIE 3a/atit Ha https://m.edsoo.ru/f21fccfb
IIOCTPOECHUE
KonrponbHas pabora no teme

64 "OKPY>XHOCTb U KPYT. https://m.edsoo.ru/le2edcl5
I'eomerprueckue noctpoeHus"
[ToBTrOopenue u o6o0IIEHNE

65 3HAHUN OCHOBHBIX TTOHATHHU U https://m.edsoo.ru/ec47a89c
METOA0B Kypca 7 KJiacca
4 oora/

66 Toroas KOHTpOJIbHAA pabota https://m.edso0.ru/594ee3f8

BIIP
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[ToBTOpEeHME M 000OIIEHNE
67 3HAHUM OCHOBHBIX ITOHSITHU U
METOJIOB Kypca 7 Kiacca

[ToBTOpEeHME M 0000IIEHNE
68 3HAHUHA OCHOBHBIX ITOHATUI U

METOJIOB Kypca 7 Kilacca

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.eds00.ru/86b3725a

https://m.edso0.ru/49aed132
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8 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U (pOBbIE

Ne Hara
Tema ypoka Kontpoabnubie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl

IT

1 P ajiﬂeﬂorpaMM’ ero HipHsHart 1 https://m.edsoo.ru/f9b299d8
U CBOIiCTBa
IT

2 ApETICHOTPANIM, ET0 HpHBHAtH 1 https://m.edsoo.ru/dddcdd25
U CBOMCTBa
I1

3 apajiﬂeﬂorpaMM’ ero HPHSHARH 1 https://m.edsoo.ru/77fd6d1d
U CBOIiCTBa
YacTHele ciydan

4 HApaILICTIOTpANNOB 1 https://m.eds00.ru/94c93461
(MpsIMOYTOJILHUK, POMO, KBaJpaT),
UX MPU3HAKU U CBOHCTBA
YacTHele cydan

5 H1apa LIETIOTpanivon 1 https://m.eds00.ru/51911786
(MpsIMOYTOJIBHUK, POMO, KBaJpaT),
UX MPU3HAKU U CBOHCTBA
YacTHele cniydan

6 11apa e IOTpanvon 1 https://m.edso0.ru/27256434
(mpsAMOYTOJILHUK, POMO, KBa/IparT),
UX MIPU3HAKU U CBOHCTBA

7 Tpanernust 1 https://m.edso0.ru/8ef16498
P

8 aBHOCOKAA It PAMOYTOAbHAA 1 https://m.edsoo.ru/1b7b3ea8
Tpamnenuu
P 0

9 ABHODOKAZ H MPAMOYTOBHAN 1 https://m.edsoo.ru/be3cc4dc
Tpaneuuu
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10 Merton yaBOEHUS MeIHAHBI 1 https://m.edso0.ru/987ch6e8

11 LleHTpanbHast CHMMETPHS 1 https://m.edsoo.ru/9fb2aace

12 FOHTPO?BHM pa60Ta"H0 reme 1 https://m.edso0.ru/144684c5

YeThIpEXyroNbHUKH

13 Teopewma dareca i Teopema o 1 https://m.edsoo.ru/1f164baa
HPOMOPIMOHATIBHBIX OTPE3KaxX

14 CpeHsist TMHKS TPEYTroJIbHUKA 1 https://m.edsoo.ru/5caa551b

15 CpeHsist TMHKS TPEYTroJIbHUKA 1 https://m.edso0.ru/27335f97

16 Tpaneuus, € cpeaHss THHMS 1 https://m.edso0.ru/e4935643

17 Tpanenwysi, €€ cpeaHss TUHUS 1 https://m.edso0.ru/43c7b651

18 [TponopuroHaIbHBIE OTPE3KH 1 https://m.edsoo.ru/4d3cd568

19 [TponopuroHaIbHBIE OTPE3KH 1 https://m.edso0.ru/537cf2b8

20 LlenTp Macc B TpeyrojbHHUKE 1 https://m.edsoo.ru/5cfd32c4

21 [TogoOHBIE TPEYTOTBHUKH 1 https://m.edsoo.ru/de9d4f1f

22 Tpu npustiaia nozobus 1 https://m.edso00.ru/3d9d8817
TPEYTrOJbHUKOB

23 Tpi npushaia o100 1 https://m.edso0.ru/65d233dd
TPEYTrOJbHUKOB

24 Tpu npusnaia nozobus 1 https://m.edsoo.ru/2ab3b872
TPEYTrOJbHUKOB

25 Tpi npusHaKa nozoGHs 1 https://m.edso0.ru/a87287f2
TPEYTrOJbHUKOB

26 Tlpumerierine no106Hs 1pi 1 https://m.edsoo.ru/4a8cbfdf
pelIeHnH TPaKTHYECKUX 3a1ad

27 Konrporsnas padora no reme 1 https://m.edsoo0.ru/f5573351

"TlonoGHBIE TPEYTONbHUKH"
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CBoiicTBa IUIOIIAIEN

28 https://m.edsoo.ru/dcec5b8c
reOMETPHUUECKUX (HUTyp

29 DopMyIIEL A5t ILIOMIA M https://m.edsoo.ru/b91f44ea
TPEYroJIbHUKA, ITapajuieIorpaMmma
()]

30 OPMYJIBL UL Lo https://m.edso0.ru/d58d8422
TpEyroabHUKa, ITapajjieiorpaMma

31 PopMmyJeI /TS TIOIAH https://m.edsoo.ru/d1c6cf5b
TpeyroanHKa, Hapa.lmenorpaMMa

32 PopMmyJTeI /TS TIOIAH https://m.edso0.ru/958e8498
Tpe}’FOJ'IBHI/IKa, [mapajuiciorpamma
()

33 OPMYJIBL UL IO https://m.edso0.ru/2e5a5e9d
TpeyroanHKa, Hapa.lmenorpaMMa

34 Bhraucnenue miomanei cloxHex https://m.edso0.ru/c19ff29c
uryp

35 [Inomanw puryp na kierdatoii https://m.edso0.ru/c67fd599
Oymare

36 [Tnormaau mogo0HBIX GUryp https://m.edsoo.ru/dclel62f

37 [Tnomaau momo0HBIX GuUryp https://m.edso0.ru/1b83b7d3

38 3ana4u ¢ NpaKTHIECKHM https://m.edsoo.ru/7a6abeed
COJIEpKaHUEM

39 3ana4u ¢ MpaKTHIECKHM https://m.edsoo.ru/elfab379
COJZIep)KaHUEM
PCI_I_ICHI/IC 3a41a4 C IOMOIIIBHO

40 METO/1a BCIIOMOTaTEILHOMN https://m.edsoo.ru/f8fbc711
Iiomaan
K o

41 OHTPOJILHAA PAbOT MO TEME https://m.edsoo.ru/4247ccd?

"TTnomans"
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42

43

Teopema [Tudaropa u eé
MPUMEHCHUE

Teopema [Tudaropa u eé
pUMEHECHHE

https://m.edso0.ru/1de9988f

https://m.edso0.ru/e8c9529b

44

45

46

Teopema [Tudaropa u e
MIPUMEHEHUE
Teopema [Tudaropa u eé

IIPUMEHEHHE

Teopema [Tudaropa u eé
MIPUMEHEHUE

https://m.edsoo.ru/da7f91dc

https://m.edso0.ru/6a4fd62b

https://m.edso0.ru/398e21a6

47

48

Ornpenenenue
TPUTOHOMETPHUYECKUX (PYHKIUH
OCTpPOTO yriia MPsIMOYTOJIEHOTO
TPEYTrOJIbHHKA,
TPUTOHOMETPHYECKHE
COOTHOIIIEHUS B IPSIMOYTOJIEHOM
TpPEeYroJabHUKe

OcHOBHOE TPUTOHOMECTPUUCCKOC
TOXICCTBO

https://m.edso0.ru/5f57859b

https://m.edsoo.ru/3a89df6a

49

50

51

OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOKECTBO

KonTponbhas pabota no teme
"Teopema IIudaropa u Hayana
TPUTOHOMETpHUH"

https://m.edsoo.ru/12127fcl

https://m.edso0.ru/15d3c665

https://m.edsoo.ru/22adh816
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52

53

54

BriricanHbie ¥ IEHTpaIbHBIC YTJIbI,
YTOJI MEK1Y KacaTeJIbHOU U
XOpaou

BriricanHbie ¥ IEHTpaIbHBIC YTJIbI,
YTOJI MEXY KacaTeIbHOH 1
Xopaou

Brnucannbie v IEHTpaIbHBIC YTIIBI,
YroJI MeXy KacaTelbHOM 1
Xopaou

https://m.edsoo.ru/83f3e14d

https://m.edso0.ru/49a5642c

https://m.edsoo.ru/bec6aabe

55

56

57

Vsl MeXAy XOpJaMu U
CEeKyLIUMU

Yrisl MeXAy XOpAaMu U
CEeKyLIUMU

BriucanHsble 1 onrcaHHbIE

YETBIPEXYTOJIHUKY, UX IIPU3HAKU
U CBOMCTBA

https://m.edsoo.ru/d25ba946

https://m.edso0.ru/85bb8b6e

https://m.edsoo.ru/72d2d56¢

58

Brucanuble v onucaHHbIe
YETBIPEXYTONILHUKY, UX MPU3HAKA
U CBOMCTBA

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

59

60

61

Brucanusie v onucadHbIe
YETBIPEXYTOIbHUKY, UX MPU3HAKA
U CBOMCTBA

[IpumeHeHne CBOMCTB BIIMCAHHBIX
M OITMCAHHBIX
YETBIPEXYTOJILHUKOB MTPU
pELIEHNU TEOMETPUYECKHUX 3a7a4

IIpuMeHeHne CBOKCTB BIIMCAHHBIX
U OIMCAHHBIX

https://m.edso0.ru/857c578b

https://m.edsoo.ru/c753c21a

https://m.edsoo.ru/77caflad
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YEeTBIPEXYTOJILHUKOB MPU
pelLIEHUN TEOMETPUUYECKUX 3a]1a4

B3auMHoe pacnonoxeHue AByx
62 OKPY>KHOCTEH, o011ne
KacaTeJIbHbIC

https://m.edso0.ru/22357ffa

63 Kacanue okxpyxnocreit

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

KonrponbHas pabora no reme
64 "VTIIBl B OKPY>KHOCTH.

Bnucannble u onvcaHHble
YETBIPEXYTOJIbHUKH"

[ToBTOpEHHE OCHOBHBIX IMOHATHI
65 U METOJIOB KypCOB 7 U 8 KJIacCOB,
0000111eHNEe 3HAHNI

Urorosast KOHTpoJbHast padora /

06 BIIP

https://m.edso0.ru/f319755d

https://m.edso0.ru/2359e41e

https://m.edso0.ru/73d61fd9

IToBTOpEHNE OCHOBHBIX TOHATHIA
67 U METOJIOB KYpCOB 7 U 8 KJIacCOB,
00o011eHne 3HaHu i

https://m.edsoo.ru/7482fa88

IToBTOpEHNE OCHOBHBIX TOHATHIA
68 ¥ METOJIOB KypCcOB 7 ¥ 8 KJIacCOB,
000011IeH1Ee 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edso0.ru/e464967b
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9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U (pOBbIE

Ne Hara
w/n Tema ypoka Beero KonTpoabubie IIpakTuuyeckue — o0pasoBaTe/bHbIE
padoThI padoThI pecypchl

Omnpenenenue
1 TPUTOHOMETPHUYECCKUX (DYHKITHI 1 https://m.edsoo.ru/b3c64e7c

yraoB ot 0° go 180°
2 dopmyibl TpUBEACHHUSI 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KocHHYCOB 1 https://m.edso0.ru/69c32eb3
5 Teopema KocHHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cunycos 1 https://m.edsoo.ru/e91ba449
7 Teopema cunycoB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cunycoB 1 https://m.edsoo.ru/67e612cl
9 Haxosiierie Jumii CTOpOH 1 1 https://m.edsoo.ru/8bcf3969

BEITMYHH YTJIOB TPEYrOJIbHUKOB
10 Perenue TpeyroibHUKOB 1 https://m.edso0.ru/2f985b58
11 Pemienue TpeyrosibHUKOB 1 https://m.edsoo.ru/d73453dc
12 Perenne TpeyroasHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemienue TpeyrosibHUKOB 1 https://m.eds00.ru/9557249d
14 THCI:) ?;T;:;OCZ?; H::::;;e% 1 https://m.edsoo.ru/bdc72cbl
15~ llpaxmimecKoe mpumerenie 1 https://m.edso0.ru/ 71971599

TEOPEM CUHYCOB ¥ KOCHHYCOB
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16

17

KontponsHas pabora no teme
"Pemenue TpeyroabHUKOB"

[TonsiTre o mpeoOpazoBaHUU
noxoous

https://m.edso0.ru/e784c943

https://m.edsoo.ru/ebf9323e

18

19

20

21

22

23

COOTBETCTBEHHBIE DJIEMEHTEI
oTI0OHBIX pUryp

CoOTBETCTBEHHBIE 3JIEMEHTHI
oTI0OHBIX PUryp

Teopema o mpou3BeAeHUU
OTPE3KOB XOp/I, TEOpeMa O
MPOU3BEJICHUH OTPE3KOB
CEKYIINX, TeOpeMa O KBajapare
KacaTeJbHOMI

TeopeMa o npousBenecHUN
OTPE3KOB XOpJ, TEOpEMA O
IIPOU3BENECHNN OTPE3KOB
CEKyILUX, TEOpEMa O KBaJpaTe
KacaTeJbHON

TeopeMma o npousBenecHUN
OTPE3KOB XOpJ, TEOPEMA O
IIPOU3BENECHNN OTPE3KOB
CEKYILUX, TEOpEMa O KBaJipaTe
KacaTeJIbHON

[IpumeHeHne TEOpEM B pELIEHUH

TreOMCTPHUYCCKUX 3aaa4

https://m.edso0.ru/b6c9917d

https://m.edso0.ru/15a8fba3

https://m.edsoo.ru/e4ed2d8e

https://m.edsoo.ru/f22f5b5f

https://m.edso0.ru/834b9462

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

24

[IpuMeHeHne TeopeM B peleHnn

rCOMCTPHUYCCKUX 3aaa4d

https://m.edsoo.ru/17b7b4d4
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25

26

27

[IpumeneHue TeopeM B pelIeHUH
F€OMETPUUYECKUX 3a/1a4

KonTponbhas pabota no teme
"[IpeobpazoBanue moa00usI.
MeTtpuyeckue COOTHOUICHHUS B
OKpy>xHOCTH"

Onpenenenre BEKTOPOB.
DU3NYECKUI U TEOMETPUYECKUI
CMBICJI BEKTOPOB

https://m.edsoo.ru/af72d448

https://m.edsoo.ru/da5138ee

https://m.edso0.ru/53a4c485

28

CI10)KeHre U BEIUUTAHUE
BEKTOPOB, YMHOXCHHE BEKTOpa
Ha YUCIIO

https://m.edsoo.ru/d5c7dc9e

29

30

31

CI10)KeHre U BEIUYUTAHUE
BEKTOPOB, YMHOXCHHE BEKTOpa
Ha YHCIIO

Cro)XeHne U BIUNTAaHHUE
BCKTOPOB, YMHOXXCHHUC BCKTOPA
Ha 49ucJio

Paznoxenue BCKTOpA 110 IBYM
HCKOJUIMHCApPHBIM BCKTOPpaM

https://m.edsoo.ru/5fc8e3ef

https://m.edso0.ru/b66195d4

https://m.edsoo.ru/d57fedf3

32

33

34

Koopaunats! BekTopa

CkansipHO€ IpOU3BEIEHUE
BEKTOPOB, €r0 IPUMEHEHHUE IS
HaXOXJACHUA IJIMH U YI'JIOB
CkansipHO€E IPOU3BEIEHUE
BEKTOPOB, €r0 IPUMEHEHHUE IS
HaxXOXJACHUA AJIMH U YI'JIOB

https://m.edso0.ru/393e5532

https://m.edsoo.ru/4c2c7ae3

https://m.edsoo.ru/6e5f3e8d
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Pemrenne 3a1a4d ¢ TOMOIIBIO

35 https://m.edsoo.ru/7788ed68
BEKTOPOB
P

36 CILICHIE 3/ € HOMOILBIO https://m.edsoo.ru/b1d59d28
BEKTOPOB
IT

37 PHMEHEITHE BERTOPOB AU https://m.edsoo.ru/8faeee39
pereHus 3a1a4 GU3NKU
K 0

38 | N Om’i{aﬂ paboTa o Teme https://m.eds00.ru/181256¢ch

Bexkrops!

39 JICKAPTOBLI KOOPAHATH TO'EK Ha https://m.edsoo.ru/6a4cbb6a
IJIOCKOCTH

40 YpaBHeHHE TPSIMOit https://m.edsoo.ru/cd67f435

41 YpaBHEeHHE TPSIMOi https://m.edsoo.ru/c2723581

42 VYpaBHEHUE OKPYKHOCTH https://m.edsoo.ru/d858d33e
K

43 OOP/HHATRL TOTEK H?pecequm https://m.edsoo.ru/76b1be7d
OKPYKHOCTH | TPSMOM
MeTo KOOpAMHAT IPU PELICHUU

44 TEOMETPHUECKUX 33]1ad, https://m.edsoo.ru/2fc365c5
MPAKTUYECKHX 3a7a4
Meroa KOOpAUHAT NPH PELIEHUN

45 TeOMETPUUYECKUX 3a/1aY, https://m.edsoo.ru/e12ca595
MPAKTUYECKHX 3a7a4
Meroa KOOpAMHAT NPU PELIEHUHN

46 reOMETPUYECKHUX 33134, https://m.edsoo.ru/cdca5a96
MPAKTUICCKHX 337124
KonTponbhas pabota no teme

47 " JlekapTOBBI KOOPAMHATHI Ha https://m.edsoo.ru/e254eff4

IJIOCKOCTH"
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HpaBI/IJ'IBHLIe MHOTI'OYTI'OJIbHUKH,

48 1 https://m.edso0.ru/5733b6f2
BBIYKCIIEHUE UX DIICMEHTOB
49 Yuco mt. J[nmuHa OKpY»KHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucio . J[nuHa OKpY>KHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlnuHa Jyrd OKPYKHOCTH 1 https://m.edsoo.ru/3a858db3
52 Pannannas mepa yria 1 https://m.edso0.ru/d885149f
53 Ilnomans kpyra, ceropa, 1 https://m.eds00.ru/984c824c
CerMeHTa
54 Hlnomazs kpyra, cextopa, 1 https://m.edsoo.ru/729f9dda
CerMeHTa
55 Ilnomans kpyra, ceropa, 1 https://m.edsoo.ru/f76de8ab
CerMeHTa
56 [ToHsiTHE O ABMIKCHHUU TUTOCKOCTH 1 https://m.edsoo.ru/376d67dd
57 [MapannenbHBIN TIEPEHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [MapasienbHbIi TIEPEHOC, TOBOPOT 1 https://m.edso00.ru/94431449
59 [MapannenbHBIN TIEPEHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265
60 [MapasienbHbIi TIEPEHOC, TOBOPOT 1 https://m.edsoo.ru/af48c48e
n .
61 PHMEHCHIE ABIDRCHIH HpH 1 https://m.eds00.ru/ff7d8897
peleHnH 3a1a4
KontpossHast paboTa 1mo TeMam
62 HpaBITbHbie MHOTOYTOMHIKIL. 1 https://m.edsoo.ru/ele8aela
OKpY>KHOCTb. J[BHIKEHHSI
IJTOCKOCTH "
[ToBTOpeHue, 060061IeHNE,
63 CHETEMATHEAIIDE SHATHIH. 1 https://m.edsoo.ru/72edal63

N3mepenne reomeTpudecKux
BeJIUYUH. TpeyroabHUKu
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[ToBTOpeHuEe, 0600MIIEHNE,
64 cucTeMaTu3alus 3HaHuH. 1
[TapannensHble 1

NEPIEHIUKYISIPHBIE IIPSIMBIE

[ToBTOpeHME, 0000MIIEHNE,
CUCTEMAaTU3alMsl 3HAHUMH.

65 OKpyXHOCTB U KPYT. 1
['eomeTpuyeckue NOCTPOEHHUS.
VYTIIBl B OKPYKHOCTH

[ToBTOpeHME, 0000IIECHNE,
66 CUCTEMATHU3ALIMS 3HAHHMH. 1

Bnucanneie n onmmcaHHBIC
OKPY’KHOCTHU MHOT'OYT'OJIbHUKOB

https://m.edso0.ru/92569fle

https://m.edsoo0.ru/f15718de

https://m.edso0.ru/5b4988db

67 HToroBas KoHTpoJIbHas paboTa 1 https://m.edsoo.ru/f9e5a2db
IT
68 OBTOPEHIE, 0606meHI:Ie’ 1 https://m.edsoo.ru/2346d284
CHCTEMATH3aIUs 3HAHU
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KVIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

6

6.1

6.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomerpus

Pacrnio3HaBaTh N3y4eHHbIE T€OMETPUYECKHE (PUTYPBI, OTIPENENATh UX
B3aMMHOE pacIoJIOKEHUE, M300paxkaTh reoMeTpudeckue (urypsl,
BBIIIOJIHATh YEPTEXKU IO YCJIOBHIO 3anauu. M3MmepsTs JIMHEWHbIE U
YIJIOBBIC BEJIMYUHBL. Perars 3a1aun Ha BBIYUCIECHUE JUIMH OTPE3KOB

Y BEJIMYMH YTJI0B
Jenate rpy0yr0 OIIEHKY JTUHEHHBIX U YTJIOBBIX BEIMYMH MIPEIMETOB B
peabHOM >KW3HHM, pa3MepoB NPHUPOAHBIX OOBEKTOB. Paznuuarh

PasMEPhbI 3TUX 00BEKTOB 10 NOpAAKY BCIIMUNHBI

6.3

CTpOI/ITB YCPTECIKU K TCOMETPUICCKHUM 3aa4aM

6.4

ITonb3oBaTbes [IPU3HAKaMU paBeHCTBA TPEYrOJIbHUKOB,
UCIOJB30BaTh  NPU3HAKM U CBOICTBA  paBHOOEIPEHHBIX

TPECYTrOJIbHUKOB IIPpHU PCIICHUHU 3a/1a4

6.5

6.6

6.7

6.8

6.9

HpOBOI[I/ITB JJOTHYCCKUC pacCyxACHUs C HUCIIOJIB30BaAHHUEM

TEOMETPUUECKUX TEOPEM

ITonb3oBaTbcA IIPU3HAKAMU paBeHCTBA IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEIEHHON K THIIOTEHY3€

IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a7a

Onpenensats napayuiebHOCTh MPSIMBIX ¢ TOMOILIBIO YIJIOB, KOTOPbIE
oOpa3yet ¢ HUMH cekyas. OnpeaensiTs napamieabHOCTh MPSIMBIX C
IIOMOLIBIO PABEHCTBA PACCTOSAHUM OT TOUYEK OJHOM MPSIMOM JO TOUEK
JIPYTor MpSAMOi

Pemars 3amaun Ha kiieT4aroil Oymare

HpOBO,ZII/ITI) BBIYHMCIICHHUA W HaAXOIUTh 4YHCIOBBIC H 6y1<BeHHI)Ie
SHA4YCHUA YIJIOB B TCOMCTPUUCCKHX 3aJavdaXx C HCIOJb30BAHUCM

CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,




6.10

6.11

6.12

6.13

00pa30oBaHHBIX MpPU TMEPECEUCHUU JBYX MapaieIbHBIX MPSMBIX

CeKyllel. Pemare npakTuyeckue 3a1a4i Ha HaXO0KJICHUE YIII0B

Brnagets TmoOHSATHEM TE€OMETPUUECKOTO MeECTa TO4YeK. YMETh
OTpeeNATh OMCCEKTpUCY yIila M CEepeAUHHBIA NEPIEeHIUKYISp K

OTPE3KY KaK reOMETPUUECKUE MECTa TOUEK

@opMynMpoBaTh ONPEIEIECHUS] OKPYXKHOCTM M Kpyra, XopAsl M
JMaMeTpa OKPYKHOCTH, IIOJb30BAaThCA MX CBOHCTBAMU. YMeETh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

Biagets NOHATHEM ONHMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ wueHTp. Ilomb3oBarbes (akramMum o TOM, 4YTO
OMCCEKTPUCHI YIIIOB TPEYIOJbHUKA MEPECEKAIOTCS B OAHOM TOUKE, U
0 TOM, YTO CEPEIMHHBIC NIEPIIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE

Bnaners mnoHATHEM KacaTeIbHOM K OKPYKHOCTH, ITIOJIb30BaThCs
TEOPEMOM O MEPIEHIUKYIIPHOCTH KacaTeIbHOM U paauyca,

HpOBCI[éHHOFO K TOYKC KaCaHHA

6.14

6.15

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

ITonb30oBaThCs HpOCTCﬁHIHMH TCOMCTPUUCCKUMHU HCPABCHCTBAMMU,
IIOHUMATh UX HpaKTI/IIIGCKI/Iﬁ CMBICJI
HpOBOILI/ITI) OCHOBHBLIC TCOMCECTPHUUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U IMHEHKH

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacrio3zHaBaTh OCHOBHBIE BUBI YETBIPEXYTOJILHUKOB, UX JJIEMEHTBHI,
MOJIB30BaThCSA X CBOMCTBAMH IIPU PEIICHUH F€OMETPUUYECKHX 3a/1a4
[IpuMeHATH CBOMCTBAa TOYKM IEPECEUECHMsS] MEAUAH TPEYroJbHHUKA

(ueHTpa Macc) B pelIeHUH 3aau

6.3

Bnanets moHsTHEM CpCI[HCﬁ JIMHUW TPECYTroOJIbHUKA W TpalcCunu,

IIPUMEHATh HMX CBOWCTBA INPHU PEUICHUU T'€OMETPUUYECKHX 3a/]ad.




6.4

[Tonp3oBaThcs Teopemoit Paneca U TEOPEMOUM O MPOMOPIHOHATIBHBIX

OTpPEC3Kax, MPUMCHATH UX JJIA pCIICHUS NPAKTUYCCKUX 3a1a4

[IpuMeHSATh TNPHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMETPHUYCCKHUX 3ada4

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reOMeTPUYECKUX U
npakTuueckux 3anad. CTpouTb MAaTeMaTHYECKyl) MOJElb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

Bnanets moHATHIMH CHHYCa, KOCMHYCa W TaHICHCa OCTPOro yrija
IpAMOYT'OJIbHOI'O TPCYIOJIbHHKA. Ilonp30BaTbCA PTHUMH MOHATHIMH

AJI pCHICHU A IMPAKTUYCCKUX 3a1ayd

Boruucnisate (pa3iuuHbIMU CIOCO0aMHU) TUIOMIAAL TPEYTOJIbHUKA W
IUIOHIAId MHOTOYTOJBHBIX (GuUryp (moib3ysch, Ie HeoOXO0IUMO,
KanbKyIATopoM). [IpuMeHsaTh moixy4eHHbIe YMEHHS B IPAKTUYECKHIX

3agadax

Bianerp NOHATUAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yria,
MCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEeX1y XOopAamMu
(CeKymmMH) U yriie MEXIy KacaTeJIbHOM M XOpJOM MpU pPEHICHUH

reOMCTPHUUICCKUX 3alav

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

Bnagers mOHATHEM ONMCAHHOTO ‘IeTBIpéXYFOHBHI/IKa, MMPpUMCHATDH

CBOMCTBA OIIMCAHHOTO YETBIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4

IIpuMeHATh MOJy4YEHHBIE 3HAHWS HA IPAKTHKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIN I 3a7a4 peajbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIECHHUS C TPUMEHEHHEM MOA00Us U

TPUTOHOMCTPHUU (HOJ’IL3y5ICL, rac H6‘06XOJII/IMO, KaJ'ILKy.]'IHTOpOM)

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTb TPUTOHOMCTPUYICCKHUC (bYHKI_II/II/I OCTPBIX YI'JIOB, HAXOOUTH C UX

IMOMOIINBIO PA3JIMYHBIC DJIEMCHTHI IMPAMOYTOJIBHOI'O TPEYIrOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHne TPAMOYTOJBHBIX TPEYrolbHUKOBY). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpPA) JUIMHBI M YIVIBI A HeTaOJIM4YHBIX

3Ha4YCHUH

[Tonb30BaTbes dbopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJII HAXOXKIECHUS COOTHOILICHHMA

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUJISl HAXOXKJEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («pPEIICHHE TPEYTrOJIbHUKOBY),

MPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1avd

Bnanery monsTusiMU mpeoOpazoBaHusl MOA00MS, COOTBETCTBEHHBIX
9JIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThes CBOMCTBaMU TOI00MS
MPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
nono6HbIX ¢uryp. [IpumMeHsTh CBONCTBA MOA0OMS B MPAKTUYECKUX
3aJayax. YMETb MPUBOAUTH MPUMEpPbl MOJOOHBIX (UTYp B

OKpYXaroIleM MUpe

ITonb30BaThCs TCOpEMaMu O IIPOU3BCACHHUHU OTPE3KOB XOpHA, O

MMPOU3BCACHUUN OTPC3KOB CCKYLIUX, O KBAApaTe KacaTeJIbHOM

[lonb3oBaTbcsl BEKTOpAMH, IOHUMAThb WX TE€OMETPUYECKUUA U
bu3nYecKuil CMBICT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI HAXOKACHWA OJIMH U YTJIOB

6.7

ITons30BaThCA MCTOJOM KOOpAWHAT Ha IJIOCKOCTHU, IPUMCEHATH €TO B

PECIICHUN TCOMETPUUCCKHUX U MTPAKTUYCCKUX 3a1a4

6.8

Biagers MOHATHAMU IPABUIBHOIO MHOTOYIOJIBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M paJUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOIIAAb Kpyra M ero 4acreu. IIpumensrs

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3adavdaXx

6.9

Haxomute ocu wiaM LEHTpHl CUMMETpUU (Uryp, NPUMEHSThH

JABMKCHUS ITIIOCKOCTHU B HpOCTGﬁLHHX ciryvdadax

6.10

[IpuMeHsATh TOJyYEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIETHU IS 3a7a4 PeaIbHOM KU3HU U TIPOBOJUTH

COOTBCTCTBYIOIIUC BBIYUCICHUA C TIPHUMCHCHUCM HOIIO6I/I$[ n




TPUTOHOMETPUUYECKUX (QYHKIUH (MONB3YysACh, TI/1€ HEOOXOIUMO,

KaJIbKYJIATOPOM )



ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus
HavanbHble nouaTHs reomerpun. Touka, npsmas, 0Tpe30K, Jyd. Yroi. Buast
6.1 yrioB. BeprukaneHbele U cMexHble yrubl. buccekrpuca yrna. Jlomanas,
MHOTrOyrojbHuK. [lapamiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbBIX
6.9 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpPHH.
' ITpyMeprl CUMMETPHUH B OKPYXKAKOIIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHHUS ¢ NOMOUIBIO LUPKYJS M JIMHEHKH. TpeyroybHUK.
' BricoTa, Menunana, GuccekTpuca, uX CBOMCTBa
6.4 PaBHOOEe/IpeHHBII W pPaBHOCTOPOHHUH TpEYroJbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpoiicTBa W NpU3HAKU PABHOOEIPEHHOrO TpeyrojbHHUKa. I[Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6. CpolicTBa M TNpU3HAKK HapauledpHbIX Hpsambeix. Cymma  yrjios
' TpEyroJIbHUKA. BHEIIHNE yIIIbl TpEeyTrOJbHUKA
[TpsimoyronbHbIN  TpeyroiabHUK. CBONCTBO MeIWaHbl MPSIMOYTOJIBHOTO
6.7 TPEYrojabHUKa, TpPOBENEHHOW K ruUnoreHyse. IlpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONIbHBIIN TPEyroJbHUK C YTIIOM B
30°
HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJbIleM Yyrie u OoJblleld CTOpPOHE
TpeyrojabHUKa. lleprenauKynsap U HaKJIOHHAs
6.9 I'eomerpuyeckoe MecTo TOYEK. buccekTpuca yriia W CEpeIMHHBIN
' MEPNEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUYEK
OKpyXHOCTb W KpYyr, XOpJa H JAWaMeTp, HUX CBOMCTBa. B3anmHoe
6.10 pacrojoXKeHUe OKpYKHOCTH U mnpsaMoi. KacatenpHas u cekymas K
OKPY’KHOCTH
6.11 Oxpy’KHOCTb, BIMCAaHHas B yroj. BrucaHHas M onucaHHas OKPY>KHOCTH
' TPEYrOJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

6 I'eomerpus

6.1 YerbipéxyroapHuku. [lapamienorpamm, ero npu3sHaku U CBOWCTBA

6.2 [IpsiMoyronabHUK, poMO, KBaJpaT, UX MPU3HAKK U CBOWCTBA

6.3 Tpaneuus, paBHoOOKas Tpameuus, €€ CBOHCTBA M  INPHU3HAKH.
' [IpssMoyronbHas Tpanenus

6.4 Meron yaBoenus menuansl. LlenTpanbHas cummerpus. Teopema dDaieca u
' TE€OpeMa O IPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

. [Momobue TtpeyrompHUKOB, KodpduuueHT momodus. [lpusHakum momoOus
' TpeyrojabHUKOB. [IpuMeHeHne nogo0us MpH pelieHNH NIPAaKTUYECKUX 3a/1a4

6.7 @opmynbl Ui [JIOLIAAU TPEYrobHUKA, HapaijenorpaMma, pomba u
' Tpaneuuu

6.8 CpoiicTBa 1uIomaneil reomerpuueckux ¢uryp. OTHOILIEHHE IUIOIAeH
' mo00HbBIX uryp

6.9 Brruncnenue niomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJI€TYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuH
' MPaKTUYECKUX 3aja4

CuHyc, KOCUHYC, TaHT€HC OCTPOIO yIJIa MPSIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pUrOHOMETPUYECKHE
¢byskuu yrinos B 30°, 45° u 60°

6.1 Brnucannble M EHTpAJIBHBIE YIJIBI, YIOJl MEXIY KacaTeIbHOM U XOpAOM.
' VYTIbl MEXAY XOPAaMHU U CEKYIIUMU

6.13 BrnivcaHHbIE ¥ ONMCAHHBIE YETHIPEXYTOJIBHUKHU

6.14 B3aumHoe pacnonoxeHue AByX OKpykHocTed. KacaHume OKpy»HOCTEH.
' OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSAM

9 KJIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 70 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXeCTBO. POPMYIIBI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MPAKTUYECKUX 3a7ad C MCIOJb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [1og001e COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeIeHUU OTPE3KOB XOP, TEOPEMBI O POU3BEACHUH OTPE3KOB
' CEeKYIIHNX, TeOpEMa O KBaJIpaTe KacaTeIbHOH
Bektop, mnuHa  (MOAyJdb)  BEKTOpA,  COHAIpPABICHHBIE  BEKTOPHI,
65 MPOTHBOIOJIOKHO HANpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTlepaIliy HaJl BeKTopaMu. PaznoskeHnue BeKTopa 1o J8ym
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CKasipHOE IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE IS
' HaXOXACHUS JUIMH U yTJIOB
JlexkapToBbI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOp/IMHATAaX, EpPeceueHUe OKPY>KHOCTEH U MPSAMBIX. MeTO KOOPAUHAT U €T0
MIPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnuHa oKpyKHOCTU. I'pajgycHas ¥ pajuaHHas Mepa yria, BRIYUCICHHUE JINH
' YT OKPY’KHOCTEN
6.10 [Inomanp kpyra, ceKTopa, CErMeHTa
611 JIBIDKEHHs] TJIOCKOCTH M BHYTPEHHHME CHMMETpUU (GUryp (3IeMeHTapHbIe

npencrasienus). [lapamiensheiil nepenoc. I[loBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, IIOJMHOXKECTBO,
OIepaly HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH ITOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSATh UX MPU PELICHUH
3ajja4; yYMEHUE UCIOJIb30BaTh TIpaUuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue onepupoBarh NOHATHAMU: ONPECIICHUE, aKCHOMa, TeopemMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

VYMeHue onepupoBaTh NOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIIO, JEIMMOCTb HATYPAIbHBIX YHCEJ, IPU3HAKU
JeTUMOCTH, LeJIOe YHUCIO0, MOAYJIb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIO, apu(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBaTh W
YIOPSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
HpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh NMPUKUIKY M OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LIEJBIM I0KA3aTeNeM,
apuMeTUIECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEeHH
OOJBIIIe €AVMHUIBI, YMEHHE BBHITIOJHATH PAcY€Thl MO (QopMyIam,
npeoOpa3oBaHus 1ENbIX, JIPOOHO-PAMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXUTEIH, B
TOM YHCJI€ C HCHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJAPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue ornepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM TNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE PEIlaTh JUHEHHbIE U KBAJIpaTHbIC ypaBHEHUS,
JIPOOHO-PAMOHABHEIC YPAaBHEHUS C OJTHON NEPEMEHHOU, CHCTEMBI
JIBYX JINHEWHBIX YPABHEHUH, TUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pAIlMOHAIBHBIE HEPABEHCTBA C OIHOU
MIEPEMEHHOM, B TOM YUCJIE IPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
M TPAKTUYECKUX 3a7a4; YMEHHUE MCIOJIb30BaTh KOOPJIWHATHYIO
OPSIMYI0O U KOOPAMHATHYIO IUIOCKOCTH Ui M300pa)KeHUs pelieHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKIUA, TpaduK QyHKIHH, HYIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEC W HAaWMEHbIIEE 3HAYCHHS
byHKIHIH; YMEHHE  OINEpUPOBATh  IMOHATHUSIMH: npsimast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi NPONOPLUOHAIBHOCTH, Napaboia, rumepOoia; yMeHHe
ctpouth rpadukm  (GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIIpE/ICTICHNs] CBOWCTB IIPOLECCOB M 3aBHCUMOCTEH, JJIS PEIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaNbHON JKU3HU; yMEHHE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTh  IOHSTHUAMM: IIOCJIEI0BATENBHOCTD,
apugmernyeckas U TEOMETpUYECKass IPOrPecCUd; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENIbHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero wieHa Npu PeLIeHUH 331ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
IO W 4YacTd, JABIKEHHE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MOKYTIOK M YCJIyT, HAJIOTH, 3aJ]a4¥ U3 00JaCTH YIIpaBJICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
ypaBHEHHWs, HEPABEHCTBA W CHCTEMBl 110 YCJIOBHIO 3ajayH,
MCCJIEIOBATH MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsimas,
ayd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYrOJbHUK, MeIuaHa, OUCCEKTpHCa U BBICOTA
TPEYroJbHUKA,  YETHIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpaT, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIIE€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe OnepHpoBaTh IOHSTHSIMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJl MEXIy TNPsIMBIMH, HEPICHIUKYISP, HAKJIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U MPSIMO; YMEHUE PAaclO3HABATh PABEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  mHapaulelbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

11

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PACCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIA/b;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpPa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesienuIea; yMEHUE MPUMEHITh PU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (Urypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUIO

13

14

YMmenue ONCprupoOBaTh IMOHATUAMHU: MPAMOYrOJibHad CHCTCMaA
KOOpJAuHAaT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA JAHHBIX W PCHICHUA 3a1a4, B TOM YHCJIC U3 APYTUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONneprupoOBaTh IMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBEIC

AuarpaMmebl, Ta6J'II/II_H:I, CpeaHee apH(bMeTqucxoe, MEIuaHa,




15

16

HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3Max YHCIOBOTO Habopa,
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATh M  IMPeoOpPa3OBBIBATH
MHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0JMIaX W Ha JUarpamMmax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SBIICHHWI; YMEHHE pACIO3HAaBaTh W3MCHUUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh MOHATUSMU: CIYYalHBIM OMNBIT (CIIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOAUTb BEPOSITHOCTH CIY4alHBIX COOBITHI B OMBITaX C
PaBHOBO3MOXHBIMU 3JICMEHTAPHBIMU COOBITHSIMU; YMECHHE PEIIaTh
3aJjaud METOJOM OPraHW30BaHHOrO Tepedopa U ¢ MCHOJIb30BaHHUEM
MpaBuja YMHOXKCHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIICHUI, MOHUMATh POJIb MPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUHA B OKPYKAIOIIEM MHPE H B JKU3HH;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHIi; 3HAKOMCTBO C

3aKOHOM OOJIBIITNX YKHCEN U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIINNA HW3YYEHHBIH METOJ Ul pPELICHUs
3a[]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIIMCBIBATH OTJACIBHBIC BBIJAIOIINECS DPE3YJIBTATHI,
MIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMbBIX HA OI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA

1 Yucna u BIYUCIECHUSA

1.1 HarypanbHble u nensle uncia. Ilpu3Haku 1eIMMOCTH LHEeNbIX Yncell

1o OOBIKHOBEHHBIE W JECATHYHBIE  JpoOW, TIPOLEHTHl, OECKOHEYHBIC
' MEPHOINIECKHE TPOOH

13 Panmonaneueie ymcna. ApupMETHYECKHE OIepalud C palroHATIbHBIMU
' qHUCIaMU

14 JeiicTBuTenpHble uucia. ApudmMeTrHyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qHUCIaMU

Le [TpubnnxEHHBIE BBIYMCICHMS, MpPaBUJIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
' pe3yJibTaTa BEIYMCIEHUM
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ menbiM mokazateneM. CTENneHb € palOHAIBHBIM TOKA3aTENeM.
' CBolicTBa CTENEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

”5 ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleficTBus ¢
' apu(MeTHYECKUMH KOPHSIMHU HaTypalbHOM cTeNeHn
3 YpaBHEHUS U HEPAaBEHCTBA

31 Llensie u apoOHO-panMoOHaNbHBIE ypaBHEHHsA. CHCTEMBI UM COBOKYIHOCTH
' YpaBHEHUH

39 Llenbie U npOOHO-panOHAIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucmoBeie IOCIIEI0BATEIIEHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHMS ITOCIIE0BATEIILHOCTEN




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLIEHTOB
S) OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuu. OO6nacTh
OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkunu. Hymu pynkun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMBbl U
MUHMUMYMb! (QyHKuMU. HaunOosbliee m HauMeHbllee 3HadeHUE (QYHKLIHMU Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpAMOM U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyroiabHIUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha IIIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* Maremaruka. ['eomerpusi: 7 - 9-¢ kiaccel: 0a30BbIl YPOBEHb: YUeOHUK; 14-¢ u3ganue,
nepepadboranHoe ArtanacsH JI.C., byry3os B.®., Kanomues C.b. u 1p. AKipioHepHOe
obmiectBo «M3narensctBo «lIpocBemenue»

OOk WN B

METOANUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

NubopMannoHHO-METOIUIECKOE TUCHEMO 00 0COOSHHOCTSX MPENO/IaBaHus y4eOHOTO
npeamera «Maremarukay B 2025/2026 yuedbnom roxy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

MeToudecKkrue peKOMEH/IAINUH 110 CO3JJaHHI0 KJIAaCCOB TEXHOJIOTHYECKOTO M €CTECTBEHHO-
HAy4YHOTrO MPOQHIeH U KIaCCOB C YIIIYOJCHHBIM U3YYCHHEM MaTEMaTHKHU, (PU3NKH,
XUMUH, OMOJIOTUH B 00111e00pa30BaTEIIbHBIX OPraHU3aIUsIX C UCTIOIb30BAHUEM
UHPPACTPYKTYPHI, CO3IaHHOM B paMKax HAIIMOHAIBHOTO npoekTa «O0pa3oBaHue)
(KBanTopuymsl, IT-ky0s1, Touku pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profilej 2025.pdf

COOpHHK TUTIOBBIX 3aJ[aHUM JIJISl TEKYILETO OICHUBAHUS 110 Y4eOHBIM IIPEAMETaM
«Martematuka» u «MuapopmaTukay. (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/bank _zadanij matematika informatika_2024.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

. bubmmoteka I1OK https://m.edsoo.ru/
. SIKnacc https://www.yaklass.ru/

. https://uchitelya.com/matematika/

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

. https://resh.edu.ru/

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