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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIINUNA CBOEH
LEJIbI0  00ECIeYNUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLIEHMH M B3aUMHOE
pacroIoKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYI JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs 3aKII0YAETCS B TOM, YTO 0OydaroUuiics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXIeHUs «OT IPOTUBHOI0», OTINYATh CBOIMCTBA OT NMPU3HAKOB, (JOPMYJINPOBATH OOpaTHbIE
YTBEPKACHHUS.

Btopoii nenpro u3ydeHuss TeOMETPUH SBIISETCS UCIIONIB30BaHUE €€ KaK MHCTPYMEHTa IIPU
pEIICHNN KaK MaTeMaTH4YeCKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
KU3HU. OOydaroluiics TOJDKEH HAy4YMThCS OINpPENEIUTh I'€OMETPHUYECKYI0 (Urypy, ONUcCaTh
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOAUMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWJISL. DTOMY COOTBETCTBYET BTOpAs, BBIYMCIMTEIbHAS JIMHUS B U3YYEHUU T€OMETPHUHU.
[lpu pemeHun 3agay  MPAKTHUUECKOTO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEalIbHbIX JKU3HEHHBIX CHUTyallMi, MpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb ITOJIyYEHHOT'O pe3yibTara.

KpaiiHe BaxxHO NOJUEPKUBATH CBS3M T€OMETPUU C APYTUMHM Y4E€OHBIMH INpeAMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETpUYEeCKUX  (GUryp U MOHATHH,
JIEMOHCTPUPOBATH MMPUMEHEHHE MOJTYYCHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. JTHU CBSI3U Hanboee
ApKO BUIHBI B TeMax «Bekropbl», «Tpuronomerpruyeckue cooTHOLEHU», «MeTo KoopAnHaT
u «Teopema ITudaropay.

VYuebubiit Kypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE Pa3elibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBoOMcTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAWMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Hexenmo), B 8 kiacce — 68 yaco (2 yaca B Helen0), B 9 kinacce — 68 yacoB (2 Jaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHple nmonsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yron. Bunpbsl yrios.
BeprukansHple UM CMeXHBIE yrubl.  buccektpuca yriia. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpud. [IpuMepsr cummeTpun
B OKPY’KaIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Beicora,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NIpPU3HAKM DPAaBHOOEAPEHHOro TpeyrojipHUKa. IIpu3HakuM paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsiMbIXx. CymMMa yIjioB TpeyrojbHUKa. BHemiHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MEAMAHBl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
npoBeAEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIbHBIX TPEYrOJbHUKOB.
[TpstMmoyronbHbBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH,
TeopeMa o 0oJIbIIeM yrie U O0NbLIeH CTOpoHe TpeyroyibHUKa. [lepneHIuKyIsp 1 HaKJIOHHAS.

I'eomeTpuyeckoe MeCcTO TO4YEK. buccexkrpuca yria ¥ CEpeIUHHBIN INEPIEHIUKYISAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMeTp, MX CBOMICTBa. B3amMHoOe pacrnosiokeHue
OKpYXHOCTH M npsMoil. KacarenbHas n cexymas K OKpyXHOCTU. OKpYyHOCTb, BIIMCaHHAs B
yroJ. Biucannast 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronbHuku. llapamienorpamMm, ero mpus3Haku M cBOWCTBAa. YacTHbIE ciaydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ CBocTBa U mpu3Haku. [IpsMoyronpHas Tpanemusi.

Meron ynBoenust Meauanbl. LlenTpanbHas cummetpus. Teopema Daneca u Teopema o
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUHM TPEYTroJdbHUKA U Tpanenuu. LlenTp Macc TpeyroiapHuKa.

[TogoGue TpeyroapHUKOB, Kod(pduimentT nomaodus. [lpusnaku mogoOust TPEyroJbHUKOB.
[TpumeneHue mo1o0ust IPH PEIICHUH MTPAKTUYECKUX 3a7au.

CaoiicTBa miomaaei reomerpudeckux Quryp. @opmynsl A MIIOHMIAAA TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOMAAeH MoI00HBIX UTyp.

Brruncnenne mionianei TpeyroJbHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIETUYAaTON Oymare.

Teopema I[ludaropa. Ilpumenenne Teopemsl [ludaropa mpu pemieHUH MPAKTHISCKUX
3a/1au.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yTIJjia MPSMOYTOJIBHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkmuu yrios B 30, 45 u 60°.

Brnucannble M LEHTpanbHBIE YIJIBI, YTOJ MEXIY KacaTelIbHOW U XOpAOH. YTIbl MEXIY
XOpJlaMd W CEeKyIIMMHU. BriucaHHble U OINUCaHHbIE YETHIPEXYTOJbHUKH. B3aumHoe



pacmoyiokeHue AByX OKpyxkHocted. Kacanme okxpyxHocteit. OOmme kacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHreHc yrjaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX/1eCTBO. DOPMYIIbI IPUBEICHUS.

Pemwienne tpeyronbHukoB. Teopema KOCHHYCOB UM Teopema CHHYCOB. Pemienue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodbue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEJCHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpAalUU HaJ
BekTOpaMu. PasiioxkeHue BEKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHaTel BeKTOpa.
CxkansipHO€ NMPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPaBHEHUS MpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. JJTMHA OKPYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYHCIICHHE JITMH AYT OKpykHOCcTe. [1momane kpyra, cekropa, CerMeHTa.

JIBUKEeHHMsI TNIOCKOCTU U BHYTPEHHHE CUMMETPUH GUTYp (3JIeMEHTapHbIE MPEACTaBICHU).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «l'eomerpus»
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIAIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HH JIJIs1 YCTIIETHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOEHHWEM WHIMBHUAYAIHHOM TpPAaeKTOPUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUAETh MaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBbBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA peIIeKCHuH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKaloUIeHl cpebl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKHM HMX BO3MOXKHBIX
MOCTEACTBUIA ISl OKPYXKAIOLIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U ImyTel UX peleHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBI/IHM B YCIIOBHUSAX HeOHpeI[eJIéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0MMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHH, B TOM 4ucie (GOPMYIHUPOBATH UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble oruueckue aeiicTBUs:

® BBUIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMAaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAY MNOHATHIMHU, (OPMYIUPOBATH ONPEAETICHUS IOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU()UKALMU, OCHOBAHUS /ISl 000O0IEHHS 1
CpaBHEHMSI, KPUTEPUH ITPOBOIUMOTO aHAIN3a,;

® BOCIPUHHUMATH, (pOpMynupoBaTh W NPeOoOPa3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIIBIISATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B (PaKTax,
JAHHBIX, HAONIONEHUSAX U YTBEPXKACHUSAX, HpeIJlaraTb KPUTEPUU Ui BBIABICHMS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHIi;

e JenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKAECHUH (MpsMbIE U OT MPOTUBHOIO),
MPOBOJAMTH CAMOCTOSATEIBHO HECIOXKHBIE JI0OKA3aTelNbCTBA MaTeMaTHYEeCKUX (aKToB,
BBICTPAaNBaTh apryMEHTAIUIO, TIPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BBIOMpaTh cHoco0 pemnieHUs ydeOHOW 3anayu (CpaBHUBATh HECKOJBKO BapHAaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMIMNN C y4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

® UCMOJb30BATh  BOMPOCHI  KaK  HCCIEAOBATENbCKUH  MHCTPYMEHT  IO3HaHUS,
(GbopMyIupoBaTh BOIPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, IPOOIEMy, CaMOCTOATEIBHO
yCTaHaBIMBAaTh WCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINIO, MHEHUE;

® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBICHHOMY IUIAHY HECIOXHBIA HKCIEPUMEHT,
HeOOJIbIIIOE  HCCIEIOBAaHME IO YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0I;

e camocToATeNbHO  (opMynupoBaTh O00OOIIEHHMS W BBIBOJBI IO  pe3ylbTaTaMm
MPOBEAEHHOTO HAOJIO/IEHUS, UCCIIEeIOBaHUsl, OLEHUBATh JTIOCTOBEPHOCTh MOJIYYEHHBIX
PE3yIbTaTOB, BHIBOJIOB M 000OIICHHIA;



MMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTHUC IMPOLECCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTH HH(POPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPIPETHPOBATH HH(POPMALIMIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh opMy mpeAcTaBlieHUss WH(GOPMALUK U WLTIOCTPUPOBAThH pelIacMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK 1O KPUTEPHUSM, NMPEITIOKECHHBIM YUUTEIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYITUpPOBATh CYXKIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISAMHU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOK TOYKY 3pPEHHUS B YCTHBIX HU
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHUs 33aJaud, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTaT;

B XO7ie 00CY>K/€HUs 3a7aBaTh BOMNPOCHI M0 CYILECTBY 00CYXAaeMOW TeMbl, POOIEMBI,
peraeMoil 3a1aum, BbICKA3bIBAaTh MJIEU, HALIEJICHHbBIE HA MOUCK PELIEHUS, COMOCTaBIATh
CBOHU CYXJIEHUS C CY)KJIEHHUSAMH JPYruX y4aCTHUKOB JMajiora, oOHapy>KUBaTh pa3jindue
U CXOJCTBO MO3MLIMH, B KOPPEKTHOH ¢opme (opMyIMpoBaTh pa3HOINIACUS, CBOU
BO3Pa)KEHUS;

HpPEACTaBIATh PE3yabTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTAa, UCCIECI0BaHMs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 33734 NPE3CHTAlMH |
0COOEHHOCTEHN ayAuTOpUY;

MOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW Y MHAUBUIyaJIbHOM paboThI IIpU
pelIeHnH yueOHbIX MaTEMaTUUYECKHX 3a/1a4;

INPUHUMATD 11€JIb COBMECTHOM AESTEIbHOCTH, MJIaHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacnpeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYX/1aTh MPOIECC U Pe3yNIbTaT
paboThl, 0000111aTh MHEHHUS! HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHHs,, 0OOMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI U JPYTHUE), BBIIOIHITH CBOKO YaCTh Pa0OTHl M KOOPJUHUPOBATH CBOM JIEHCTBHS
C JIPYTUMU 4YJIeHAaMHU KOMaH/]Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIa/a B OOLIMH MPOAYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOACHCTBHUS.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATH IIJIaH, AJITOPUTM pelIeHMs] 3anadu (WIM €ero 4acTh),
BbIOMpaTh CHocoO pemeHuss ¢ Y4ETOM HMEIOIIUXCSl PECypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIECHUI C Yy4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJSI MpoIlecca U pe3yiabTaTa pelIeHus
MaTeMaTHYeCKOM 3a7auM;



® [PEIBUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEUICHUU 3a7a4yl, BHOCHUTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBHUE PE3yJIbTaTa JESATEIBHOCTH IOCTABICHHON HETU M YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI HJIH HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koniy oOyuenuss B 7 kJjacce OOydarOUIMiiCs MONYYHUT CIEIYIOIIUE TMpPEAMETHBIC
pE3yJIbTaThI:

Pacnio3HaBaTh UW3ydeHHbIE Te€OMETpHUYECKHE (UIYpbl, ONpPEAENATh HUX B3aUMHOE
pacrioyio’keHre, M300pakaTh T'€OMETPHUYECKHE (UTYPHI, BBIIOIHATH YEPTEKU IO YCIOBHUIO
3anaun. M3MmepATh JIMHEHHbIE W YIVIOBBIE BeIMYMHBIL. PemaTe 3a1ayv HAa BBIYUCIICHUE UIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl ’THX 0OBEKTOB IO MOPSAIKY BETHYHHEI.

Ctpouth 4epTeXHM K F€OMETPUUECKHUM 3a/1a4aMm.

[Tonp30BaTbcs NpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, MCIIONB30BaTh IPU3HAKA U
CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBONTE JIOTHUYECKUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

Ilonb30BaTbes MPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYrOJIBHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEACHHOM K THUIIOTEHY3€ IPSMOYIOJbHOIO TPEYroJbHUKA, B PELICHUU
TEOMETPUUYECKUX 3a1au.

OmnpenensaTh NMapaIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK APYro¥ IpsiMOiA.

Pemmarp 3amaun Ha kieT4aroit Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
FEOMETPUYECKMX  3aJa4aXx C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJbHHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAaHHBIX NpPHU IEPECEUEHUM JBYX MapauledbHbIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1auu Ha HaXOKJEHHUE YIJIOB.

Bnagets noHsATHEM T€OMETPUYECKOT0 MECTA TOUEK. Y METh ONpPEAesaTh OUCCEKTPUCY yIiia
Y CEPEIMHHBIN MEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@opMynMpOBATH ONPEACICHUS OKPYXHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILIEHUU 3a7ay.

BiageTe MOHATHEM ONUCAHHOM OKOJIO TPEYIOJbHUKA OKPYKHOCTH, YMETh HAXOAWUTH €€
ueHTp. [loap3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYISPBl K CTOPOHaM TpPEYroJbHHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Binamers noHATHEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCA TEOPEMOM O
MEPIEHAUKYJISIPHOCTH KacaTeIbHOM U pajinyca, IPOBEIEHHOTO K TOUKE KACAHMUS.

[Tonp30BaTbcsl MPOCTEMIIMMHM TEOMETPUYECKUMHU  HEPaBEHCTBAMM, IIOHUMATh HX
MPAKTUYECKUNA CMBICIT.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKUE ITOCTPOEHUS € IIOMOILBIO LIUPKYJIS U JTUHEHKH.



K xoniy oOydeHuss B 8 kJiacce OOydarOMMICS MONYYUT CICAYIONIUE MPEIMETHBIC
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTBHI, I0JIb30BAThCS HMX
CBOICTBaMH MPU PELICHUH F€OMETPUUECKUX 3a/1au.

[IpuMeHsTh CBOICTBAa TOUKM MEpecedeHHs MeJuaH TpeyroibHHKa (LEHTpa Macc) B
pelIeHny 3aj1ay.

Bnagers nonsTHEM cpeaHeN JTUHUM TPEYrojJbHUKA U Tpalleluu, IPUMEHATh UX CBOMCTBA
OpU pelIeHud TreoMeTpuueckux 3amad. llomp3oBaThesi Teopemoit @aneca U TeOpeMOu O
MPOMOPLUUOHAIIBHBIX OTPE3KAX, MPUMEHATh UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IPU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH FEOMETPUUECKUX 33]1a4.

[Tons3oBatbest Teopemoit [Iudaropa anst pemieHUss T€OMETPHUECKUX M MPAKTUYECKUX
3agad. CTpouTh MaTEeMaTHMUYECKYI0 MOJENb B MPAKTUUYECKHX 3aJadyax, CaMOCTOSTEIbHO JAeNaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIHE JIIMHBI.

Brnagerp moHATUSMH CUHYCa, KOCMHYCAa M TaHI€HCAa OCTPOTO yIyia MPSMOYIOJIbHOTO
TpeyroiabHuKa. [10ap30BaThCs 3TUMU NOHSTUSAMH I PEIICHUS IPAKTUUECKUX 3ajau.

Bbruncnsate  (pasnuyHbBIME - cOcOO0aMM)  IUIOHIQ[b  TPEYrojJbHUKA W IUIOUIAAU
MHOTOYTOJIbHBIX  Guryp (moyb3ysAch, TI€ HEOOXOAUMO, KalubKynsTopoM). I[IpumeHSTH
[IOJIyYEHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMM BOMCAHHOTO U LIEHTPAIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIMMHU) U YIiie MeXAy KacaTelbHON U XOpaoi
MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bragers moHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATh CBOICTBA ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[IpuMeHsTh TOMyYeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJEIH IS
3aJa4 peajbHOU KU3HHU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHUEM MOA00MS
Y TPUTOHOMETPUHU (T10JIb3YACh, I'/1€ HEO0X0UMO, KaJIbKYJIATOPOM).

K xoniy oOydeHuss B 9 kJiacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaThI:

3HaTh TPUTOHOMETpPHUECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOUIbIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIeHHE MPSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (C MOMOIIBI0 KaJIbKYJISATOpa) IIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUU.

[Tonp3oBaTbest popMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJIECTBOM
JUISL HAXOKJCHHSI COOTHOILIEHUN MEXTy TPUTOHOMETPHUUECKUMH BETUYMHAMHU.

Hcnonb30BaTh TEOpPEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHUue TPEYroJbHUKOBY), MPUMEHATh HUX IpPH PELICHUH T'€OMETPHUUYECKUX
3az1ad.

Bnagers nonstusiMu npeoOpazoBaHus M0J00HUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OOHBIX
¢uryp. IloapzoBaThCs CBOMCTBAMU MOA00MS TPOU3BOJBHBIX (PUTYp, YMETh BBIUUCIATH JJIMHBI U
HaXOJUTh YIJbl y MoN0OHBIX ¢uryp. IIpumeHsars cBoiicTBa Mog0OMs B MPAKTUYECKUX 33/a4ax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKpPYIKAIOIIEM MUpE.

[Tonb30BaTbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOp, O MPOU3BEIECHUH OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMHu, IMOHMMATh MX T'€OMETPUYECKUH M (U3NYECKUH CMBICT,
OPUMEHATh MX B PELICHUH TI'eOMETPHUYECKUX M (U3ndeckux 3anad. [IpuMeHsTH CcKanspHOe
MIPOU3BE/IEHNE BEKTOPOB AJIs1 HAXO0XACHUS JUIMH U YIJIOB.



[Tonp3oBaTbcss METOJOM KOOPIMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PpEIICHUHU
reOMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Brnaners moHATHAMU MPaBHWIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPYXHOCTH, JUIMHBI JyTH
OKPY)KHOCTHM U paJMaHHOW Mepbl yIja, YMEeTb BBIUUCIATH IUIOIIAJb Kpyra M €ro yacrem.
[TpuMeHATH MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3aauax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYp, MPUMEHATH IBUKECHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TprMeHATHh NONTy4YEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMAaTHYECKHE MOJAEIH AJIS
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOINE BBIUUCIEHUS C IPUMEHEHHEM 1101001
U TPUTOHOMETPUUECKUX (DYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreitmume reomeTpuueckue GUTypsl 1
1 I/If cBorictBa. M3me epHHe reOMg H}tllre):cxnx 14 bubmorexa LHOK
’ p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [JOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMBbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnunoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 i 4 1
OBTOpeHHE, 060bmenHe 3HanHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 YeTbIpEXyroIbHUKU 12 1 bubmmorexa LIOK
pexyT https://m.edsoo.ru/7f417e18
POMTOPIUOHATEHBIX Kax, II HBI
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
IT .H i
3 peyromskon 1 snoroyrosane e 14 1 bimorera LLOK
eyt a P https://m.edsoo.ru/7f417e18
[Tnomaau nonobHbIX puryp
4 Teopema [Tudaropa u Hauamna 10 1 bubnmnoreka [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubmuoreka [JOK
KacarensHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
butbmmoreka [IOK
6 IT 6006 i 4 1
OBTOPEHIE, ODOBIICHHE SHAHHH https://m.edso0o.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0
I[MPOT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnmnoreka HOK
CHHYCOB. PellieHre TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6paszoBanue nonodbus. Metpuueckue 10 1 bubnmnorexka HOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexrops: 12 L https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPINHATBI HA TNIOCKOCTH 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBuTbHBIE MHOTOYTOJIBHUKH. J{rHA
5 Olfpy)KHOCTI/I u Hnomy;ﬂb Kpyra. g 8 bubnuorexa LTOK
g https://m.edsoo.ru/7f41al2c
Brruucnenune momanein
6 JIBUOKESHHSI TTIOCKOCTH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001ICHNE, 7 5 bu6nuoreka [IOK
CUCTEMATH3AaLUs 3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOT'PAMME



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

INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne KosnnyectBo yacos
Tema ypoka
n/m Bcero  Konrpoabnbsie  IIpakrnueckue
padoThI padoTsbI
1 [Ipocreiimme reomeTpuyeckre 00BEKTHI 1
2 MHOroyrosiabHuK, JJoMaHast 1
3 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
5 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
9 W3mepenne TUHEHHBIX U YTIIOBBIX BEJIMYHH, BHIYHCICHUE OTPE3KOB U YIJIOB 1
10 W3mepeHne TUHEHHBIX U YTIIOBBIX BEJIMYKH, BBIYUCICHNUE OTPE3KOB U YIJIOB 1
11 W3mepenne TUHEHHBIX U YTIIOBBIX BEJIMYHH, BHIYHCICHUE OTPE3KOB U YIJIOB 1
12 W3mepeHne TUHEHHBIX U YTIIOBBIX BEJIMYKH, BBIYMCICHUE OTPE3KOB U YIJIOB 1
13 [lepumerp u momaab GUryp, COCTaBICHHBIX U3 MPSAMOYTOJIbHUKOB 1
14 [lepumeTp u miomaas GUryp, COCTaBICHHBIX U3 MPSMOYTOJIbHUKOB 1
15 [ToHsATHE O paBHBIX TPEYTOJILHUKAX U TIEPBUYHBIC IPEICTABICHUS O PABHBIX 1
¢burypax
16 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB 1
17 Tpu npusHaka paBeHCTBA TPEYTOJIBHUKOB 1
18 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB 1
19 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB 1
20 Tpu npusHaka paBeHCTBa TPEYrOJIbHUKOB 1




21

Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB

W3HAKU PaBEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJbHUKOB
22 IT e e
W3HAKW PaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOIbHUKOB
23 II yr yT
24 CBolicTBO MeIMaHbl IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON K 1
THIIOTEHY3e
o5 CBoiicTBO MeMaHbI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHOMN K 1
TUIIOTEHY3€e
26 PaBHOOe/1peHHbIE U PaBHOCTOPOHHUE TPEYTOJIbHUKU 1
27 [Ipu3Haku u cBOMCTBa paBHOOEAPEHHOTO TPEYTOJbHUKA 1
28 [Ipu3Haky u cBoiicTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA 1
29 [Ipu3Haku u cBOMCTBa paBHOOEAPEHHOTO TPEYTOJbHUKA 1
30 HepaBenctBa B reomeTpun 1
31 HepaBenctBa B reomeTpun 1
32 HepasenctBa B reomerpun 1
33 HepaBenctBa B reomeTpun 1
34 IIpssMOyronbHBIN TPEYroJbHUK ¢ yriioM B 30° 1
35 [IpssMmoyronbHBIN TPEyroJibHUK ¢ yrioM B 30° 1
36 KonrtponsHas padota no reme "TpeyroabHuKu" 1
37 [TapannensHble NpsMbIE, UX CBOMCTBA 1
38 [Tareiit moctynat EBkinaa 1
39 Haxpecr nexariye, COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YTIIbI, 00pa3oBaHHBIC 1
MIPH TIEPECEUSHIH MapaUICIbHBIX MPSMBIX CEKYIIEH
40 Haxkpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YTJIbl, 00pa30oBaHHBIE 1
MIPH TIEPECeUSHIH MapaUICIbHBIX MPSMBIX CEKYIIEH
41 Haxpecr nexarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YIJIbl, 00pa3oBaHHBIC 1

IIpU NIEPECEUCHUH NTAPAJUICIBHBIX NIPSMBIX CEKYILEH




Hakpecr nexarne, COOTBETCTBEHHBIE U OJHOCTOPOHHHE YIJIbl, 00pa30BaHHbIE

42 IIPH NEPECEUCHUN MapaIeIbHBIX MPSMBIX CEKYIIEH 1
43 Haxpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YIJIbl, 00pa3oBaHHBIC 1
NIPU NIEPECeUEHUH MapaICIbHBIX MPSMBIX CEKYyIEH
44 [Ipu3Hak napamuieabHOCTH MPSIMBIX Yepe3 PaBEeHCTBO PACCTOSHUN OT TOUEK 1
OJIHOM MPsIMOM 710 BTOPOU MPSIMOi
45 [Tpu3HaK mapayieTbHOCTH MPSMBIX Y€pe3 PABEHCTBO PACCTOSHUN OT TOYEK 1
OJIHOM MPsIMOM 710 BTOPOM MPSIMOi
46 CymMma yriioB TpeyroJibHUKa 1
47 CymMma yriioB TpeyrojibHUKa 1
48 Buemnue yriel TpeyrojabHHAKa 1
49 BHemrnue yriel TpeyrojibHUKa 1
50 Kontponbnas padota o teme "llapamienbHbie TpsMbIe, CyMMa YTII0B 1
TpeyrojabHuKa"
51 OKpy>XHOCTb, XOp/Ibl U TMAMETP, UX CBOKWCTBA 1
52 KacarenpHast K OKpy)KHOCTH 1
53 OKpyKHOCTb, BIIUCAHHAS B YIOJ 1
o4 OKpy>KHOCTb, BIIUCAHHAS B YIOJI 1
55 [Tonsitue o I'MT, npumeHeHue B 3aa4ax 1
56 [Tonsitue o I'MT, npumeHeHue B 3aa4ax 1
S7 buccekTpuca u cepeIMHHBIN NEPIEHANKYIISAP KaK TEOMETPUUYECKUE MECTA TOUEK 1
58 OKpy’KHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1
59 OKpy>XHOCTbH, OITMCAHHAS OKOJIO TPEYTOJIbHUKA 1
60 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1
61 OKpy>XHOCTb, BIIHCaHHAs B TPEYTOJILHUK 1
62 [Ipocreiimume 3amaun Ha TOCTPOCHUE 1




63 [Ipocreiimme 3amaun Ha TOCTPOCHUE 1
64 Kontposbnas padota nmo teme "OKpyKHOCTh U Kpyr. ['eomerpruueckue 1
noctpoeHus"
65 [ToBTOpEeHME 1 0000IIIEHNE 3HAHUI OCHOBHBIX IMOHSATHUNA U METOJ0B Kypca 7 1
KJlacca
66 HroroBas kKoHTpoOIJIbHAsE paboTa 1
67 [ToBTOpEeHMe U 06001IeHNE 3HAHUI OCHOBHBIX IMOHATHI U METOJIOB Kypca 7 1
KJlacca
68 [ToBTOpenue n 0000IIeHNE 3HAHNN OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 1
KJlacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KVIACC

Ne T KonnyectBo yacos
eMa ypoka
n/n Bcero  Konrpoabnbsie  IIpakTnuyeckue
padoThI padoTsbI
[TapannenorpamM, ero Npu3HaKku U CBOMCTBA
[Tapanmnenorpamm, ero npu3Haku U CBOWCTBA
[TapannenorpamMM, ero Npu3HaKku U CBOMCTBA
4 YacTHble ciydyan mapamuiesiorpaMMoB (TIPSIMOYTOIBHUK, pOMO, KBaIpar), ux 1
IIPU3HAKU U CBOMCTBA
5 YacTHble ciydyau napauiesorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBaJpar), ux 1
IIPU3HAKU U CBOMCTBA
5 YacTHble ciydyau napauiesorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBaJpar), ux 1
MIPU3HAKH U CBOMCTBA
Tpaneuns 1
PaBHOOOKas ¥ IPSIMOYTOJIbHAS TPAaNeLIUU 1
PaBHOOOKas 1 IpsIMOYTOJIbHAS TPAIELIUU 1
10 Meroa yaBoeHUs: MEUaHbI 1
11 [lenTpansHas cuMMeTpus 1
12 Konrtponbnas padora no reme "YeTblpEXyroabHUKH" 1 1
13 Teopema daneca u TeopemMa 0 MPOMOPIIMOHAIBHBIX OTPE3Kax 1
14 Cpenusia nuHus TPEYroJbHUKA 1
15 CpenHsist TMHUSA TPEYroJbHUKA 1
16 Tpaneuws, e€ cpeaHsist TUHUAS 1
17 Tpaneuus, e€ cpeausisa TUHUA 1
18 [TponoprinoHanbHBIE OTPE3KH 1
19 [TponopuroHaIbHBIE OTPE3KH 1




20

IlenTp Macc B TpeYroJbHUKE

1
21 [TogoOHbIE TPEYTOIBHUKH 1
22 Tpu npuzHaka mogo6us TpeyroJbHIUKOB 1
23 Tpu npuzHaka mogoous TpeyroJbHUKOB 1
24 Tpu npuzHaKa Mogo0us TPEYroJIbHIUKOB 1
25 Tpu npuzHaka mogoous TpeyroJbHUKOB 1
26 [IpuMeHeHue moao0us MPHU PEIICHUH MPAKTHYESCKUX 3a/1a4 1
27 Konrponsnas padora o reme "[lomo0HbIe TpEYrOIHHUKH" 1
28 CaoiicTBa iomaaeii reoMeTpu4eckux Guryp 1
29 dopMyIIbl IS TUIOIIAIA TPEYTOJIbHUKA, TapaJljieiorpaMma 1
30 DopMmyIbl AJis TIIOUIAANA TPEYTOIbHHKA, Mapajienorpamma 1
31 dopMyIIbl IS TUIOIIAIA TPEYTOJIbHUKA, TapaJljieiorpaMma 1
32 DopMmyIbl A1 TIIOUIAAN TPEYTONbHHKA, Mapajjienorpamma 1
33 DopMyIIBI )T TUIOMIANA TPEYTOBHIKA, TapaJlieiorpaMmma 1
34 Brruncnenue miuomaaei caokHbIX GUryp 1
35 [Tnomanu duryp Ha kieryaToit Oymare 1
36 [Tnomaau mogoOHBIX Guryp 1
37 [Tnomaau nogo6HBIX GUryp 1
38 3a1a4uu ¢ MPAKTUICCKUM COJICPKAHHEM 1
39 3ajaun ¢ IPaKTUYECKUM COJEPKAHUEM 1
40 Pemrenue 3agad ¢ mOMOIIBIO METOAA BCIIOMOTraTEIbHOHN INIOIAIN 1
41 KonTponbHas pabota mo teme "ILnomans" 1
42 Teopema [Iudaropa u e€ npumeHenue 1
43 Teopema [Iudaropa u e€ npumeHenue 1
44 Teopema I[Tudaropa u e€ npuMeHenue 1
45 Teopema [Tudaropa u e€ npumeHeHne 1




46 Teopema [Mudaropa u e€ npumeHeHme 1
Omnpenenenne TPUrOHOMETPUUECKUX (PYHKIMI OCTPOro yria NpsiMOyrojIbHOTO

47 TPEYroJIbHUKA, TPUTOHOMETPUUYECKUE COOTHOLIECHHUS B IIPIMOYTOJIbHOM 1
TPEYrOJIbHUKE

48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

51 KonTponbras padbota o Teme "Teopema [Tudaropa u Havaia 1
TPUTOHOMETpUH"

52 Brincansble 1 1IeHTpaIbHbIE YIJIbI, YTOJI MEXy KacaTeJIbHOU U XOpA0ii 1

53 Brincansble 1 1IeHTpalibHbIE YIJIbI, YTOJI MEX]ly KacaTelIbHOW U XOpA0oH 1

o4 BrucanHbie U IEHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeIbHOW U XOpJOU 1

55 VYTibl MEXAY XOpIaMHU U CEKYIIUMU 1

56 VYTIibl MEXAY XOpJaMU U CEKYIIMMHU 1

57 Brincansble 1 onucaHHble YeTIPEXYTOJIBHUKHU, UX IPU3HAKU U CBOMCTBA 1

58 Brincannble 1 onvcaHHbIe YeTHIPEXYTOIBHUKH, HX IPU3HAKU U CBOMCTBA 1

59 Briucansble 1 onucaHHble YeTIPEXYTOJBHUKHU, UX IPU3HAKU U CBOMCTBA 1

60 [TpumeHeHne CBOWCTB BIMCAHHBIX U ONMMMCAHHBIX YETHIPEXYTOIBHUKOB MTPH 1
pEIlIeHNN TeOMETPUYECKUX 3a/1a4

61 [IpuMeHeHHne CBOWCTB BIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOIBLHUKOB MIPU 1
pElIeHNH TeOMETPUYECKUX 3a/1a4

62 B3auMHoe pacronoxkeHue AByX OKpYKHOCTEH, 0011e KacaTellbHbIe

63 Kacanwne oxpyxxHocTei

64 KonrtponbHas pabora o Teme "YTibl B OKpy>KHOCTH. Brincanusie u 1
OIMCaHHbIE YEThIPEXYTrOJIbHUKN"

65 IToBTOpEHNE OCHOBHBIX ITOHATHI U METOIOB KypCOB 7 U 8 KIIaCCOB, 1

000011IeHNE 3HAHUNA




[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB KypCOB 7 U 8 KJIACCOB,

66 000011eHNE 3HAHUHA !
67 Hrorosas kKoHTpoOJIbHAsE paboTa 1
68 [ToBTOpEHNE OCHOBHBIX MOHATHUIA U METOJIOB KYpCOB 7 M 8 KJIACCOB, 1

0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

Ne KonnyectBo yacos
Tema ypoka
n/n Bcero  Konrpoabnbsie  IIpakTnuyeckue
padoThI padoTsbI
1 Omnpenenenne TPUroHOMETpUIeCKUX GyHKIUK yrioB ot 0° 1o 180° 1
2 DopMyIbl IPUBEIECHUS 1
3 Teopema kocuHYyCOB 1
4 Teopema KOCUHYCOB 1
5 Teopema kocuHYyCOB 1
6 Teopema cuHycOB 1
7 Teopema cunycoB 1
8 Teopema cuHycOB 1
9 Haxo1eHne UIMH CTOPOH M BEJIMYMH YIJI0B TPEYTOJbHUKOB 1
10 Pemenne TpeyroiabHUKOB 1
11 Pemenne TpeyroibHUKOB 1
12 Pemenne TpeyroiabHUKOB 1
13 Pemenune TpeyrosbHUKOB 1
14 [IpakTHyeckoe MpUMEHEHUE TEOPEM CHHYCOB U KOCHHYCOB 1
15 [IpakTHueckoe MpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1
16 KonrponbHas paborta no reme "Perienue TpeyroinbHUKOB" 1 1
17 [TonsTre o npeoOpa3zoBaHUM TOA0OHS 1
18 CoOTBeTCTBEHHBIE 3JIEMEHTHI MOJJOOHBIX (DUTYD 1
19 Co0TBETCTBEHHBIE 3IEMEHTHI TOJOOHBIX PUTYD 1
20 Teopema o mpousBeieHUH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEAECHUHU OTPE3KOB 1
CEeKYIIMX, TeOpEMa O KBaJipaTe KacaTelabHON
21 Teopema o mpousBeieHUH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEACHUHU OTPE3KOB 1




CCKYIINX, TCOpEMaA O KBAApPaTe KacaTelIbHOM

Teopema o npoun3BeeHUN OTPE3KOB XOP/I, TEOPEMa O MPOU3BEACHUN OTPE3KOB

22 CEeKYIIHX, TeOpEMa O KBaJIpaTe KacaTeiabHOH 1

23 [IpuMeHeHMEe TEOpEeM B PELIEHUH T'€OMETPUYECKHX 33134

24 [IpumMeHeHne TeopeM B PEIICHUH TeOMETPUYECKHX 3314

25 [IpuMeHeHMEe TeOpEeM B PELIEHUH T€OMETPUUYECKHX 3a7a4

26 KonTponbnas padota o Teme "IIpeodbpazoBanue noaodus. Metpudeckue 1
COOTHOLIEHUS B OKPY>KHOCTH"

27 Onpenenenne BeKTopoB. OU3NUECKUIM U T€OMETPUYECKHI CMBICI BEKTOPOB 1

28 CrnoxeHre ¥ BRIYMTAaHHE BEKTOPOB, YMHOXKEHHE BEKTOPA Ha YK CIIO 1

29 CroxeHre ¥ BBIUNTaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHUCIIO 1

30 CroxeHre ¥ BEIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1

31 PasnoskeHnne BekTopa 1o 1ByM HEKOJUIMHEAPHBIM BEKTOPAM 1

32 Koopaunats! BekTopa 1

33 CkansipHoe pOU3BEACHNE BEKTOPOB, €T0 MPUMEHEHHE /ISl HAXOXKACHUS JUTHH U 1
yIJI0B

34 CkansipHoe MpOU3BECHNE BEKTOPOB, €r0 MPUMEHEHHE JJIs1 HAXOXKACHUS JUIMH U 1
yTJIOB

35 Pemenue 3aga4 ¢ moMoIbIO0 BEKTOPOB 1

36 Pemrenue 3a1au ¢ moMoIIbIO BEKTOPOB 1

37 [IpumeHeHne BEKTOPOB Ui pelieHus 3a1ad GusuKu 1

38 KonTposbHas padota o Teme "Bektops” 1

39 JlexkapToBbl KOOPIMHATHI TOUEK HA INIOCKOCTH 1

40 VYpaBHeHue MpsMoii 1

41 VYpaBHeHHE NpsAMON 1

42 YpaBHEHHE OKPY>KHOCTH 1




43 Koopaunats! Todek nepecedeHus OKpyKHOCTU U IIPSMOI 1
44 MeTo KOOpAMHAT IIPU PEIICHUU T€OMETPUYECKUX 3a/1ad, MPAKTUYECKUX 3a]a4 1
45 Meto1 KOOpAMHAT NPU PELICHUU T€OMETPUUECKUX 3a7a4, IPAKTUYECKUX 3a]1a4 1
46 MeTtoa KOOpAMHAT MPH PEIICHUH T€OMETPHUECKUX 3aJ1au, MPAKTHUECKUX 3a7a4 1
47 Kontponbhas padota mo teme "JlekapToBbI KOOPWHATHI HAa TNIOCKOCTH" 1
48 [IpaBuIbHBIE MHOTOYTOJIBHUKHY, BBIYUCICHUE HX 3JIEMEHTOB 1
49 Yucno n. JInrHa OKpy>KHOCTH 1
50 Yucno m. JInmnHa OKpYKHOCTH 1
51 JlivHa AyTu OKPY>KHOCTHU 1
52 Pamuannas mepa yriia 1
53 [Tnomanp kpyra, cekTopa, cerMmeHTa 1
o4 [Tnomane kpyra, cekTopa, CerMeHTa 1
55 [Inomanp kpyra, ceKTOpa, CErMeHTa 1
56 [ToHsATHE O NIBMKEHHUHU TUIOCKOCTH 1
57 [TapannenpHbIi IEpEHOC, TOBOPOT 1
58 [TapannensHbIN IEPEHOC, TOBOPOT 1
59 [TapannensHbIN IEPEHOC, TOBOPOT 1
60 [TapannenpHsbIi IEpEHOC, TOBOPOT 1
61 [IpuMeHeHne NBUKEHNI MTPU PELICHNUH 3a/1a4 1
62 KontponsHas pabora no remam "[IpaBuibHbIe MHOTOYTOJIBHUKUA. OKPY>KHOCTb. 1
JIBr>KeHus miockocTu"
63 [ToBTOpeHnue, 06061IeHNe, cucTeMaTH3alus 3HaHul. M3mepenue 1
Tre€OMETPHYECKUX BEIHUUH. TPeyroabsHIUKH
64 IToBTrOopenue, o0o0meHne, cucreMaTu3anus 3Hanuil. [lapannensHeie u 1
MePIEeHIUKYIIAPHBIE IPSIMbIE
65 [ToBTOpenue, 0000IIeHNE, cucTeMaTH3aIMs 3HaHUH. OKPYKHOCTb U KPYT. 1




I'eomeTpuueckue nocTpoeHus. Yribl B OKPY>KHOCTH

HOBTOpCHI/Ie, 0606H_[CHI/IG, cucreMarusanuia 3HaHW#. BrimcanHbIe 1 ONMMCaHHBIE

06 OKPY>XKHOCTH MHOTOYTOJIbHHKOB !
67 Hrorosas koHTpoabHas paboTa
68 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allusl 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka. ['eomerpusi: 7 - 9-¢ kiaccel: 0a30BbI YpOBEHb: y4eOHUWK; l4-¢ wm3manue,
nepepaboranHoe, 7-9 kmacc/ Artanacsn JI.C., byryzoB B.®., Kagommer C.b. u np.,
AxkmmonepHoe obmiectBo «M3narenbeTBo «IIpocBermenue

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

* Maremaruka. ['eomerpusi: 7 - 9-e¢ kmaccel: 0a30BbIi YPOBEHBb: METOJMYECKOE IMOCOOHE K
npenMeTtHoi JimHun yaeOHukoB JI.C. ArtanacsiHa, B.®. byry3osa, C.b. KonomieBa, Mocksa,
«ITpocsemienney, 2023

Maremaruka. ['eomerpus. 7-9 kmacchl: 0a30BBI YPOBEHB: 3a7adyHuK: ydeOHoe mocodue/ Bb.I.
3uB, B.M. Meiinep, A.I'. baxanckuii — 4 u3nanue, nepepadorannoe. Mocksa, «IIpocsemieHue,
2023

Matemartuka. ['eomerpusi. 7 kjacc: 0a30BbI YpPOBEHb: CaMOCTOSTEIbHBIE U KOHTPOJBHBIC
paboter: yuebnoe mocobme/ M.A. WNuenckas — 7 wusmanue, mnepepaboranHoe. Mocksa,
«ITpocsemenner, 2023

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK

['eometpust 7 knacc https://lesson.edu.ru/02.3/07

['eomerpust 8 kmacce https://lesson.edu.ru/02.3/08

['eomerpust 9 knacc https://lesson.edu.ru/02.3/09

PDOIII https://resh.edu.ru/subject/17/
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https://lesson.edu.ru/02.3/08
https://lesson.edu.ru/02.3/09
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