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INOACHUTEJIBHASA 3ATINCKA

['eomeTpusi Kak OJMH M3 OCHOBHBIX PAa3AEJOB IIKOJbHOM MAaTE€MAaTHUKH, WMEOLIUN
CBOEH I1IeJIbI0 00ecneunTh W3Y4YeHHE CBOWCTB W pa3MepoB GUTYp, UX OTHOIICHUH U
B3aMMHO€ PACIIOJIOKEHHE, ONMPAETCS Ha JJOTUYECKYIO, I0KA3aTENbHYIO JIUHUIO. L[eHHOCTh
U3YyYEHUS TE€OMETPUU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs 3aKIIOYAETCS B TOM,
9TO0 OOy4YalomMHCS YYUTCS TMPOBOAUTH JOKa3aTelIbHbIE PACCYXACHUS, CTPOUTH
JIOTUYECKUE YMO3AaKIIOUECHUS, [OKA3blBaThb WCTUHHBIE YTBEPKICHHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, MPOBOJUTH PACCYXKIECHHUS «OT NPOTHUBHOTO», OTJIMYAThH
CBOICTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpATHBIC YTBEPKIACHUA.

Bropoii nenbro u3ydyeHnus TeOMETPUU SBIISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
IpU PELICHUH KaK MaTEMAaTHYECKHX, TaK M IMPAKTHYECKHUX 3a7ay, BCTPEUAIOIINXCS B
peanbHOM xKu3HU. OOyyarolmUUCS JOJKEH HAYYUTHCS OINPENCIUTh T€OMETPHUUECKYIO
burypy, onucaTrh CIOBaMHU JAHHBIA YEePTEK WU PUCYHOK, HAWTHU TUIOMIAAL 3€MEIHHOTO
y4acTKa, pacCUMTaTb HEOOXOAMMYIO JUIMHY OITOBOJOKOHHOIO Kalens Wiu Tpedyemble
pa3Mepbl rapaxka Jjsi aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENIbHAS
JUHUAS B U3y4eHUU TeoMmeTpud. [Ipum pemeHnn 3amad MpPaKTUYECKOro XapakTepa
oOydJaromuiicss y4uTCs CTPOUTh MaTEeMaTUYECKUE MOJEIU PpeaTbHbIX >KU3HEHHBIX
CUTYAIHil, MPOBOJUTH BHIYUCICHUS U OLIEHUBATh a/IECKBATHOCTh MOJYYEHHOIO PE3YJIbTaTa.

KpaiiHe BaxHO MOTUEPKUBATD CBSI3U TEOMETPHUU C IPYTUMHU YUECOHBIMU MIPEAMETAMH,
MOTHUBHPOBAaTh HCIIOJB30BaTh ONPEACICHUS TEOMETPUUECKUX GUTyp U TMOHSTHH,
JEMOHCTPUPOBATh MPUMEHEHUE TOJYYCHHBIX YMEHHM B (M3UKE W TEXHUKE. DTU CBS3U
HauOoJiee SPKO BHJHBI B TeMax «Bektops», «TpuroHoMeTpudyeckue COOTHOIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

Y4eOublii Kypc «l'eoMeTpus» BKIIOYAET CJIEAYIOIIUE OCHOBHBIE PAa3felibl
conepxanusi: «l'eomerpuueckue GUTYpPHl U UX CBOMCTBay», «3MepeHne reoMeTpudecKux
BEJIIMUUH», «JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTW», «BekTtope», «JlBrkeHus
iockocty, «IIpeodbpazoBaHus MOI00US.

Ha uzydenue yuebHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kimacce — 68
yacoB (2 Jaca B HeJeN0), B 8 ki1acce — 68 yacoB (2 yaca B HeJiel0), B 9 kiacce — 68 yacos
(2 gaca B HezeO).



COJAEP/KAHUE OBYYEHUA

7 KIIACC

Havanpubele mnoHsaTHs reomerpuu. Touka, mnpsmas, OTpe30K, iayd. Yroiu. Buuasl yrios.
Beprukansaele U cMexHble yribl. buccexkrpuca yria. Jlomanas, MHOroyroiasHuk. IlapamienbHocTs U
NEPIECHIUKYIIAPHOCTD MPSIMBIX.

Cummetpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOWM CHMMeETpuu. Ilpumepsl cuUMMeTpuu B
OKpPY’KaIOIlleM MUDE.

OcCHOBHBIE NOCTPOEHUS C IOMOIIBI0 LUPKYIss M JuHeilku. TpeyronsHuk. BeicoTa, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U MpU3HAKU PAaBHOOEIPEHHOTO TPeyrojibHuKa. [Ipiu3HaKy paBeHCTBA TPEYTrOIbHUKOB.

CBolicTBa M NPU3HAKU MapaJIeNbHBIX NpsAMBIX. CyMMa yIjoB TpeyrojbHUKa. BHemHue yribl
TPEYrOJIbHUKA.

[IpsimoyronbHblli  TpeyroiabHUK. (CBOHCTBO  MeIMaHbl  NPSMOYIOJBHOTO  TPEYroOJIbHHKA,
IIPOBEAEHHONW K THIOTeHy3e. [Ipu3Haku paBeHCTBA NPSMOYTOJBHBIX TPEYrOJbHUKOB. [IpsAMOyronsHbIi
TPEYTroJbHUK C yriioM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, TeOpeMa
0 0oJIbIIeM yTiie U OoJIbLIel CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAs.

['eomeTpryeckoe MeCTO TOYEK. buccekrpuca yria U CepeIuHHBIA NEPIEHIUKYISAP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTb U KpYT, XOpJa U JUaMeTp, UX CBoWcTBa. B3auMHoe pacronoxeHue OKpYKHOCTH U
npsimoi. KacarenbHast u cexymas K OKpyXHOCTH. OKpy)KHOCTb, BIIMCaHHas B yroi. Brnucannas u
OINMCaHHAasl OKPY>KHOCTHU TPEYTOJIbHUKA.

8 KIIACC

YersipéxyronsHuku. [lapamnenorpamM, ero Impu3Haku U cBolictBa. YacTHble ciydau
napanienorpaMMoB (IIpsIMOYTOJIbHHUK, pOMO, KBajipat), X MPU3HAKU U cBoicTBa. Tpamnenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U npu3Haku. [IpsamoyronbsHas Tpanenus.

Meton ynBoenuss Menuanwl. lLlenTpanbHas cummerpus. Teopema @Paneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennve TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyronbHUKOB, KOdQduimMeHnT nonodus. [lpu3Haku nOMOOHUS TPEYrOJIbHUKOB.
[Ipumenenne mompo6us Npyu pelIeHUH MPaKTUUYECKUX 3ajau.

CpoiicTBa 1uromaaei reomerpuyeckux ¢uryp. PopMmynbl JUId  IUIOIIAAM  TPEyrojbHHKa,
napanienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIIAAeH MOJOOHBIX (DUTYD.

Boruncnenue miomazeil TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue Teopems! [ludaropa npu pemieHnn NpakTUUYECKUX 3ajau.

CuHyCc, KOCHMHYC, TaHI€HC OCTpOTrO yIja MpsSMOYIOJbHOIO TpeyroiabHuka. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnvicanHbIE U IIEHTpaJIbHBIE YIJIbI, YTOJ MEXKIY KacaTelbHOW M XOpAOW. YTUIBI MEXAY XOpJIaMu U
ceKkynuMu. BnucanHele UM oOnMCaHHbBIE YETHIPEXYTOJIBHUKH. B3anMMHOE pacloioKeHHE JIBYX
okpyxkHocTel. Kacanue okpyxHocteid. OO0Iie KacaTeabHbIE K IBYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, xocunyc, TaHreHc yrioB oT 0 mo 180°. OcCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
DopMyIibl TPUBEICHMUSL.

Pemenue tpeyronbHukoB. TeopemMa KOCUHYCOB M TeOpeMa CUHYCOB. Perenne npakTHueckux 3ajaad
C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpaszoBanue nonobus. [1o1006ne COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BeIeHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB CEKYIUX, TeOpeMa
0 KBaJ[paTe KacaTelbHOM.

BexTop, muMHa (MOAysb) BEKTOPA, COHAIIPABIIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HaIlpaBJICHHBIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalUy HaJ BEKTOpamH. Pa3znoxeHue
BEKTOpa IO JABYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKajsipHOEe NpOM3BEIEHHE
BEKTOPOB, IPUMEHEHHE /17151 HAXOXKIEHUS JUIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS NPAMOM M OKPYKHOCTH B KOOpAMHATAX,
nepeceyeHre OKPYKHOCTEN U IpAMbIX. METO] KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYroJbHMKM. JlIMHA OKpYXHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIYHUCIICHHUE JUIMH YT OKpyx)HocTel. Ilnomanp kpyra, cektopa, cermeHra.

JIBuKEeHMsI TUJIOCKOCTH W BHYTPEHHHME CUMMETpUU QUIYyp (3JIE€MEHTapHblE IPEICTaBICHUS).
[TapamnenwsHbiii nepenoc. [ToBopoT.



IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMIYHOCTHBIE PE3YJIbTATbBI

JInuyHoCTHBIE pe3yJIbTAThI OCBOCHUS IIPOrpaMMBbl yaeOHOTO Kypca «I'eomeTpusi»
XapaKTEepU3yIOTCSI:

1) narpuoTnyeckoe BOCIIUTAHUE:

MIPOSIBJICHUEM MHTEPECA K IPOLUUIOMY M HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, HEHHOCTHBIM
OTHOULIEHUEM K JOCTHKEHHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUICKONM MAaTEMAaTUYECKOMN IIKOJIbI, K
UCTIOJIb30BAaHUIO ATHX JOCTHKCHHI B IPYTUX HayKax M MPUKIAJIHBIX chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH TpakJaHNHA U pealln3allii ero Mpas,
MPEACTABICHHUEM O MAaTEMAaTUUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUM,
IpoLeayp rpa’kJaHCKOro o01ecTBa (Harpumep, BbIOOPHI, OIIPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO
TUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTHXKEHHU HaAYKH, OCO3HAHHUEM
BAKHOCTH MOPAJIbHO-3TUYECKUX MMPUHLUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE y4acTUE B PELICHUM NMPAKTUYECKUX 3a]1a4 MaTeMaTH4eCKON
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOro 00pa30BaHus Ha MPOTSHKEHUN BCEH KU3HU
JUISL YCTIEITHOM MPoQeCcCUOHANBHOMN JAeATeIbHOCTH M PA3BUTHEM HEOOXOUMBIX YMEHUHN, OCO3HAHHBIM
BBIOOPOM U MIOCTPOSHUEM MHIMBUYaTbHOU TPACKTOPUHU 00pa30BaHUA U )KU3HEHHBIX IIJIAHOB C y4ETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MATEMATHUECKUX OOBEKTOB,
3a/1a4, pelIeHU|, pacCyKICHU, YMEHUIO BUJIETh MATEMATUUECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIMeN B IeSTEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAY4HBIX MPEACTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YENIOBEKa, MPUPOJIBI U 0OIIeCTBa, MOHUMAHUEM MaTeMaTH4YeCKONH HAyKH Kak
cdepbl 4eTOBeUeCKOH 1eATeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUMMOCTH ISl pA3BUTHSI IUBUITU3AIIUH,
OBJIQJICHHEM SI3bIKOM MaTEMaTHUKH U MaTeMaTHYECKON KyJIbTYpOU Kak CPEACTBOM TMO3HAHUS MUPA,
OBJIaJICHUEM NPOCTEUIITMMH HABBIKAMU HCCIIEIOBATENBCKON AESITEIbHOCTH;

6) ¢pusuveckoe BocnuTanue, popMupoBaHue KyJabTYPhI 310POBbSI H IMOIMOHAJIBHOTO
Oslaromosy4us:

TOTOBHOCTBHIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 37I0POBBS, BEICHUS
3/10pOBOTO 00pa3a KU3HHU (3J0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHITUN U OT/IbIXA,
perynspHas ¢uznyecKasi akTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBbIKa peIeKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eJIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAalel Ha MPUMEHEHNE MaTeMaTHYeCKUX 3HAaHUM JUIsl pellleHus 3a1a4 B 00J1acTH
COXPAHHOCTH OKpPYXaIoIlel Cpe/ibl, INIAHUPOBAHUS IOCTYIIKOB U OIIEHKH UX BO3MOXHBIX MOCJIEICTBUI
TUTSL OKPYXKAFOIIEeH cpesibl, 0CO3HAHUEM TII00AIbHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel ux
pereHus;

8) ajanTanust K MN3MEHAIOIUMCS YCJI0OBUAM COLMAJIBHOW M IPUPOAHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, ITOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO ACATEIBHOCTD, B TOM YHUCIIE YMEHUE YUUTHCS Y APYTUX JIIOJEH,
nproOpeTaTh B COBMECTHOM AEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUN U3 OIBITA APYTUX;

HE00XO0AMMOCTBIO B ()OPMHUPOBAHNYU HOBBIX 3HAHUHU, B TOM 4yHciie (OPMYINpOBATh UJEH, IOHATHS,
THIIOTE3bI 00 00BEKTaX U SIBICHUSIX, B TOM YHUCIIC paHee HEM3BECTHBIX, OCO3HABATH JAC(DUITUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIINN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS U AEHCTBHSL, (POPMYIUPOBATE U
OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBble JJornueckue aeicTBu:

® BBUIBJIATH M XapaKTepU30BaTh CYLECTBEHHbIE IPU3HAKY MAaTEMAaTHUECKUX 00BEKTOB, TOHATHIH,
OTHOILEHUH MEXy HOHATUAMHU, (POPMYIMPOBATH OINIPE/ICIICHUS TOHATUN, YCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIMHI, OCHOBAHHUS AJIsi 0000ILEHHs U CPaBHEHUS, KpUTEPUU
IIPOBOAMMOIO AHAJIN3A;

® BOCIPUHHUMATH, (POPMYITHUPOBATH U IPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIBIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUUS B (PaKTax, TaHHBIX,
HAOJIIOJICHUSIX U YTBEPKACHUSX, peularaTb KPUTEPUH ISl BHISIBJICHUS] 3aKOHOMEPHOCTEN U
MNPOTHUBOPEUHN;

e JlenaTh BBIBOJbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTUH;

e pa30upath JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPXKACHUH (IIpsIMBbIE U OT IPOTUBHOIO),
IPOBOJUTH CAMOCTOSATEILHO HECIOKHBIE JJ0KAa3aTeIbCTBA MATEMaTHYECKUX (PaKTOB,
BBICTPaNBaTh Apr'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BBIOMpATH CIIOCOO pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBrble nccienoBaTe/bCKue 1eHCTBHA !

®  UCMOJb30BATH BONPOCH KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HaHU, (HOpMYIUPOBATh
BOIPOCHI, (PUKCUPYIOILIKE POTUBOPEUHE, TPOOIIEMY, CAMOCTOSATENIBHO YCTaHABINBATh HCKOMOE U
JaHHOe, (POPMUPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOO MO3UINI0, MHEHHE;

® [IPOBOJUTH O CAMOCTOSITENILHO COCTaBICHHOMY IIJIaHy HECJIO>KHBIN 3KCIIEPUMEHT, HEOOJIBIIOE
UCCIIE/IOBaHHE IO YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCMOCTEN
00BEKTOB MEX]y COOO0M;

®  CaMOCTOSATENbHO (OPMYIUPOBATh 0OOOIIEHNS U BBIBOJBI IO Pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEI0BAaHNUS, OLIEHUBAThH JOCTOBEPHOCTH IMOTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IEHHI;

® [IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIABUTATh IIPEATIONIOKEHHS O ET0
Pa3sBUTHU B HOBBIX yCIOBUSX.



Pabora ¢ undopmanmeii:
BBISBIISITH HEJJOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOMMBIX IS
peLIeHHs 3a]1a9u;
BBIOMPATh, AaHAIM3UPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH HHPOPMAITUIO PA3TUIHBIX
BUOB U (POPM IIPEICTABICHHUS;
BBIOMpATH (GOPMY MpeACTaBICHUS HHPOPMAIIUN U WILTIOCTPUPOBATH pPelIacMble 33]Ja4i CXEMaMH,
IrarpaMMamMu, HHOU TpaduKoi 1 UX KOMOMHAIUSMH;
OLICHMBATH HAAEKHOCTh HH(POPMAIIIH IO KPUTEPHSIM, TIPEUIOKCHHBIM YYUTEIIEM WIIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:
BOCIIPUHUMATH ¥ JOPMYITUPOBATE CYXKJACHUS B COOTBETCTBUU C YCIOBHUSMH U IESIMU OOIIECHUS,
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYCHHBIA PE3yJIbTAaT;
B X0JIe 00CYX/ICHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX TaeMOUN TEMBbI, TPOOIEMBI,
peniaemMoit 3a71a4n, BbICKa3bIBaTh MJIEH, HAIIEJICHHBIC HA TTOMCK PEIICHHS, COTTOCTABIISATh CBOU
CYXKJICHUS C CYKICHHUSMU APYTUX YUaCTHUKOB AUAIIOTa, OOHAPYKUBATh Pa3JInuUe U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;
MPEJICTaBIISITh PE3YJIbTAThI PEIICHUs 33a]a4l, YKCIIEPUMEHTA, HCCIIE0BaHuUs, TIPOECKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpPMAT BBICTYIUICHUS C YYETOM 3314 MPE3EHTAI[MN U 0COOEHHOCTEH
ayJIUTOPHH;
MMOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHON PabOThI pH
pelIeHnH y9eOHBIX MAaTEeMaTUICCKHIX 3a]1a4,
MIPUHUMATH 11€JTb COBMECTHOM EATEIbHOCTH, TNIAHUPOBATH OPTraHU3aIMI0 COBMECTHOM pabOTHI,
pacnpeneNsaTh BUIIbI paboT, TOTOBAPUBATHCS, 00CYKIATh TPOIECC U PE3yIbTAT padOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;
y4acTBOBATh B TPYIIOBBIX (hopMax paboThI (00CyKIeHHUS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
U IPYTHUE), BBITIOTHATH CBOIO YaCTh pabOThI U KOOPIUHUPOBATH CBOU JEHCTBHS C IPYTHUMHU
YJIeHaMHU KOMaH/Ibl, OI[CHUBAaTh KA4€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPUSIM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryﬂHTI/IBHLIe YHUBEPCAJBHBLIC yqeﬁnble JeHcTBUA

Camoopranmn3anus:

CaMOCTOSITENIFHO COCTAaBIISATh IUIaH, aJITOPUTM PELeHHs 3a]1au (MM €ro 4acTh), BBIOMpPATh
croco0 pemieHus ¢ yuéToM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAaIHH.

CﬂMOKOHTpOJIb, 3MOLIMOHAJLHBLIA HHTEJLJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIECCa U pe3ybTaTa PeIeHUs
MaTeMaTHYeCKOM 3aa49u;

MPEABUIETh TPYIAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPY PELIEHUH 33J1a4l, BHOCUTh
KOPPEKTHUBHI B JIESATEILHOCTh HA OCHOBE HOBBIX 00CTOSATEIHCTB, HAlIEHHBIX OMTHOOK,
BBIIBJIEHHBIX TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE Pe3yiIbTaTa JeATEIbHOCTH MOCTABICHHOM 1IETTH U YCIOBUSM, OOBSICHSTh
MPUYMHBI JOCTHKEHUS WU HETOCTHKEHUS eI, HaXOAUTh OMUOKY, TaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHI1ly 00yueHusi B 7 kjacce 00yJarouuiics MOTyIUT CICIYIONINE TPEAMETHBIC PE3YIbTAaThI:

Pacnio3naBath M3y4eHHbIE TEOMETPHUECKUE (PUTYPBHI, ONPEACTATh UX B3AaUMHOE PACIIOJIOKEHHE,
n300pakaTh reOMETpUIECKUE (PUTYPHI, BHITOIHATH YEPTEIKH 110 YCIOBHIO 3a1a4r. I3MepATh InHeiHbIe 1
YIJIOBbIE BEJIMUMHBL. Penats 3a1a4n Ha BBIYUCICHUE JUIMH OTPE3KOB U BEJIIMYMH YIJIOB.

Jenatb rpy0Oyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUYMH IIPEIMETOB B pealIbHOM KU3HH, Pa3MEPOB
IPUPOAHBIX 00BEKTOB. Pa3nuyare pazMepsl 3TUX 00BEKTOB IO MOPSIKY BEIMYHUHBL.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

ITosb30BaThCA MPU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BaTh IPU3HAKK U CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajiau.

IIpoBOUTE JIOTHYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tosb30BaThCs MpU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
IIPOBEAEHHON K TMIIOTEHY3€ NIPSAMOYTOJIbHOTO TPEYTOJIbHUKA, B PELICHUHM FEOMETPUUYECKUX 3aad.

OnpenensaTs NapayuienbHOCTh IPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMU CeKyIasl.
OnpenensTb NapaiebHOCTb MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJJHOW MPSIMOM 10
TOYEK APYIrOH MPSMOM.

Pemiate 3a1aun Ha kieT4aTol Oymare.

[TpoBOIUTH BHIYMCIIEHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B TEOMETPUUECKUX
3a/1a4ax C MCIOJIb30BaHUEM CYMMBI YTJIOB TPEYIOJBHUKOB U MHOTOYT'OJIBHUKOB, CBOMCTB YTJIOB,
00pa30BaHHbBIX MPU MEPECEUECHNUH JIBYX NapauIeIbHbIX IPSAMbIX CeKyllel. Pemars npaktuueckue 3a1auu

Ha HaXO0XKJIEHUE YIJIOB.

Brnaners noHsTHeM reoMeTpUYECKOro MecTa ToueK. Y METh OIpeIeIATh OUCCEKTPUCY YIiIa U
CEepEeIMHHBIN NTEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

DopMynMpOBATH OIIPEAEIICHHS OKPYKHOCTH U KPyT'd, XOp/bl M IUaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILIECHUU 3a7ad.

Brnaners noHATHEM ONMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOUTh €€ LIEHTP.
[Tonb3oBatbest pakTamMu 0 TOM, UTO OMCCEKTPUCHI YIIJIOB TPEYTOJIbHUKA MIEPECEKatoTCs B OJIHON TOUKE, U
0 TOM, 4TO CE€PEINHHBIC IEPIEHIUKYIIPBI K CTOPOHAM TPEYTOJIBHUKA [TEPECEKAOTCS B OJTHON TOUKE.

Buianers nmonsiTieM KacaTelbHON K OKPYKHOCTH, ITOJIb30BAaThCS TEOPEMOU O NEPIEHANKYIIIPHOCTH
KacaTeJIbHOU U pasinyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

ITonb30BaTbCs NPOCTEHILIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMMU, [IOHUMATh UX MTPAKTUYECKUU
CMBICIL.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C IOMOIIBIO LIUPKYJIS U TMHEHKH.

K koH1y 00yyeHnus B 8 kiaacce 00yJaronuiics NOMyYUT CIEIYIOLINE TPEIMETHbIE PE3YIbTAThI:

Pacrio3zHaBaTh OCHOBHBIE BUJIbI YETHIPEX YTOJIBHUKOB, UX JJIEMEHTBI, ITOJIB30BATLCSA UX CBOMCTBAMHU
IIPU PEILIEHUN T€OMETPUYECKUX 3a/]1a4.

[TprMeHsITh CBOMCTBA TOYKHU IIEPECEUCHUsI MEIUaH TPEYroJbHUKA (LIEHTpa Macc) B PELIEHUH 3ajay.

BiageTs noHATHEM CPENHEN JIMHUU TPEYTOJIbHUKA U TPAMCLUU, IPUMEHATh X CBOWCTBA IIPU
pelIeHn reoMeTprudeckux 3anad. IlonszoBarscs Teopemoii daneca U TCOPEMOH O MPONOPLUOHATBHBIX
OTpEe3Kax, NPUMEHATh UX JUIS PEIICHNs MPAKTUYECKUX 3a1a4.

[TpuMeHsTh NpU3HAKU TOI00US TPEYTOJIbHUKOB B PEIEHHH FT€OMETPHUECKHUX 3a/1a4.

[Tonw3oBatbest Teopemoii [Tudaropa 1i1st perieHust reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.
Crpouth MaTEMaTHUECKYIO MOJIEb B IPAKTUYECKUX 3a/ladaX, CAMOCTOSITENIbHO JIENATh YEPTEXK U
HAaXOJIUTh COOTBETCTBYIOIIUE JIJTUHBI.

BraneTs NOHATUSAMH CHHYCa, KOCUHYCA M TAHT€HCA OCTPOI0 YIJIa MPSIMOYTOJIbBHOTO TPEYTOJIbHUKA.
[Tonp30BaTbCst STUMU MOHATUSAMU JJIS PEILIECHUS IIPAKTUYECKUX 3a1a4.




Boeruncnsate (pa3nuyHbIMU cI0c00aMu) TIOIAL TPEYTOJIbHUKA U TUIOMIAIA MHOTOYTOTBHBIX
¢duryp (monp3ysch, rie He0OX0IUMO, KABKYIATOPOM). [IpuMeHSATh oyueHHbIE YMEHUS B
MPAKTUYECKUX 3a7a4ax.

Bnanetp NOHATHAMH BIMCAHHOTO U LIEHTPAJIBLHOTO YIJIa, UCIIOIb30BaTh TEOPEMBI O BIUCAHHBIX
yriax, yriax MexJy XopAamH (CEKyIIMMHU) U YIJie MEX]ly KacaTeJIbHOM U XOpAOH IpU peLIeHU!
FEOMETPUUECKUX 3aj1au.

Brnaznets nmoHsATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBONCTBA ONTUCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEHICHUH 3a/1a4.

[TpyMeHsTh MoydYeHHbIe 3HAHHSI Ha TPAKTHKE — CTPOUTH MaTeMAaTUYECKUE MOJIEIH IS 3a/1a4
peanbHON )KU3HU U IIPOBOAUTH COOTBETCTBYIOIINE BEIYUCIICHHS C IPUMEHEHUEM TTOA00HS U
TPUTOHOMETPUH (II0JIB3YSACH, TJ1€ HEOOXOAUMO, KAIBKYISITOPOM).

K koH1y o0yuenusi B 9 kjacce 00yJaronuics MOyIUT CICIYIONTUE IPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETpHUUECKHE (QYHKIIUU OCTPHIX YTIIOB, HAXOIUTH C UX MOMOIBIO Pa3INYHbIe
3JIEMEHTBI IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA («pELICHUE MPSAMOYTOIbHBIX TPEYTroJIbHUKOBY). HaxonuTs (¢
HOMOIIBIO KaIbKYIIATOPA) [UTMHBI U YTIIBI JJ1s1 HETAOJIMYHBIX 3HAUEHUH.

[Tonb3oBaTbes hopMmynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOKIECTBOM LIS
HAXOX/ICHUS COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMHU BEJTMUYUHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOKEHHS pa3JIMYHbIX 3JIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYTrOJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3aj1au.

Brnaners nonstusaMu npeodpazoBaHus 10100151, COOTBETCTBEHHBIX 3JIEMEHTOB MTOJIOOHBIX (GUTYD.
[Tonp3oBaTbest CBOWCTBAMU 110,100 TPOU3BOJIBHBIX (DUTYpP, YMETh BBIUMCIATh AJIUHBI M HAXOAUTh YTJIbI
y noa00HbIX ¢uryp. [IpumMeHsaTs cBoiicTBa MOJ00MS B IPAKTHUUECKUX 3a7adax. ¥ METh IPUBOJUTD
IPUMEPHI TO00HBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonp3oBaTbest TEOPEMaMH O IPOU3BEIEHUH OTPE3KOB XOP/, O IPOU3BEAECHUHU OTPE3KOB CEKYIUX, O
KBaJ[paTe KacaTeJbHOM.

[Tonp30BaThCsl BEKTOPaAMH, IOHUMATh UX T€OMETPHUECKUI U (PU3NIECKUN CMBICI, TIPUMEHSATH UX B
peLIeHNH TeOMETPUUYECKUX U (pru3nueckux 3anad. [[puMeHsaTh ckaasipHOe NPOU3BECHIE BEKTOPOB JUIS
HaXO0X/IE€HUs JUIMH U YIJIOB.

ITosp30BaThCA METOIOM KOOPAMHAT Ha IJIOCKOCTH, IIPUMEHSATH €70 B PELICHUH FEOMETPUUECKUX U
IPAKTUYECKUX 3ajau.

Bnagets noHATUSAMU NPaBUILHOTO MHOTOYTOJILHUKA, JJIMHBI OKPYKHOCTH, JJIUHBI TyTH
OKPYXKHOCTHU M paMaHHON MEpPHI yIila, yMETh BBIUYUCIIATH IJIOLIAAb Kpyra 1 ero yactei. [IpumensTs
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Haxoauts ocu (Mu IEHTpB) CUMMETPUU QUTYD, TPUMEHSTH IBUKEHUS MIIOCKOCTU B POCTEHIINX
cllydasix.

[TpyMeHATH NOIyYEeHHBIE 3HaHHSI HAa ITPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJENHN JUIs 3a/1a4
peasbHOM JKU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIECHHS ¢ IPUMEHEHUEM NTOA00US U
TPUTOHOMETPUUECKUX QYHKIMH (ITOJIB3YACH, T€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE 110 TEOMETPUA

7 KJIACC
KonunuecTBo uacos
No Dnekrponnbie (H(POBLIE)
HanmeHoBaHue pa3ienoB U TEM IPOrpaMMBbl KOHTPOJIbHBIE =~ MPAKTHYECKHUE
n/m BCETO o0pa3oBaTelibHbIE PECYPCHI
paboThI paboThI
[Ipocreiine reoMmeTpuueckrue PUrypol U ux
CBIZ)ﬁCTBa N3me eHI/II:) reome fqecylfnx 14 1 bubmmorexa [JOK
’ p P https://m.edsoo.ru/7f415e2e
BEJIUYMH.
bubmuoreka [JOK
Tpeyro . 22 1
PEyrofbHiIa https://m.edsoo.ru/7f415e2e
[TapannensHble IpsMBbIE, CyMMa YIJI0B 14 1 1 bubnunoreka [JOK
TPEYTrOJIbHUKA. https://m.edsoo.ru/7f415e2e
OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 1 bubnuorexa [JOK
IIOCTPOEHU. https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
IToBT , 0000 7. 4 1
OPCHHUE, OOODIEHAE SHAHWH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB MO TPOTPAMME 68 4 3



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

TEMATHYECKOE INTAHUPOBAHHUE 110 TEOMETPUA

8 KJIACC
KonunyecTBo yacos
No DnekTpoHHbIC (IU(PPOBHIE)
HaumeHnoBanue pa3aenoB v TeéM IpOrpaMMbl KOHTPOJIbHBIE [PAaKTHYECKHE
/11 BCEro 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI
bubmuoreka [JOK
1 YeThIpEXyroNbHUKH. 12 1
pexyT https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
bubmuoreka [JOK
2 IPONOPLUOHAIIBHBIX OTPE3KAX, OA00HBIE 15 1

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

TPEYTrOJIbHUKH.
IInomans. Haxoxnenue miomanein
3 TPEYroJbHUKOB U MHOTOYT'OJIbHBIX (DUTYD. 14 1
[Tnomany nogoOHBIX Guryp.

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18

4 Teopema [Tudaropa u Hauana 10 1 bubnuotexa [JOK
TPUTOHOMETPUH. https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicanusle n

5 OIHMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnuorexa [JOK
Kacarenbnbie k okpyxHoCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH.

6 [ToBTOpeHUe, 0000IIeHNE 3HAHUH. 4 1 bubmmorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 6



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

KonunuectBo yacoB
Ne OnexTpoHHbIe (1I(POBEIC)
HaumeHnoBanue pa3aeoB ¥ TeM MPOrPaMMBI KOHTPOJIbHBIE MPaKTUYECKUE
/o BCETO o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmumoreka [IOK
CUHYCOB. Pemienue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnmnoreka HOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [IOK
BekTopsl 12 1
P https://m.edsoo.ru/7f41al2c
JlekapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuibHBEIC MHOTOYTOJIBHUKH. JIJTMHA
Olf HOCTH U IIJIO yr: b Kpyra ]é[I)IHI/ICJ'IeHI/IG 8 bubmorexa [JOK
Py . TR KpyTa. https://m.edsoo.ru/7f41al2c
Iomanei
JIBMOKEHUS INIOCKOCTH 6 bubmorexa [JOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3allUs 7 5 bu6nuoreka [IOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJUYECTBO YACOB I10 IIPOTPAMME 68 6 0



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




IHOYPOYHOE INTAHUPOBAHMUE

7 KJIACC
KonnuectBo yacos
e Tema ypoka
i BCETO KOHTp.pao. MPaKT.pao.
1 [Tpocreiinume reomerpuueckue GUrypsl Ha MIOCKOCTH. 1
MHOroyronbHuK, JIOMaHHas.
2 [IpoBemmBanue NpsIMON Ha MECTHOCTH.
JIy4. Yromn.
4 Pemenue 3amau no teme: «JIyd. Yrom.»
5 PaBencTBo reomerpuueckux ¢puryp. CpaBHEHHE OTPE3KOB 1
U YIJIOB.
Pemenue ynpaxxnenuil u 3anad no teme: «PaBeHCTBO
6 reomerpmueckux ¢uryp. CpaBHEHHE OTPE3KOB U YIJIOB.)» 1
v Jnuna orpeska. Enuannsl usmepenus. MzsmepurenbHbie 1
UHCTPYMEHTBI.
3 Pemenue 3anau no teme: «/lnuna orpeska. EnuHunb 1
u3MepeHus. MsmepurenbHble MHCTPYMEHTBIL. »
9 I'panycnas mepa yriia. I3amepeHue yriioB Ha MECTHOCTHY. 1
10 Pemenue ynpaxknenuit u 3anad no teme: «l'pagycHas 1
Mepa yriaa. F3smepenue yrioB Ha MECTHOCTH.
11 CMeXKHBIE yTIIbI.
12 BeprukanbHbie yribl.
13 Pemenne 3anad no teme: «CMeXHbIE U BEPTUKAJIBHBIE 1
YLIIBD.
14 [Iepnenpukynsapusie npsaMele. [locTtpoenne npsimbIx 1
YIJI0B Ha MECTHOCTH.
15 [TpakTtuyeckas pabora no tTeme: "HavanbHble 1 1
reoMeTpuyeckue cBeaeHus"".
16 Omnpenenenue TpeyronbHukKa. [lepumerp TpeyronbHuKa. 1
PaBHble TpEyroabHUKH.
17 IlepBbIil mpU3HAK paBEeHCTBA TPEYTOJIBHUKOB. 1
18 Pemenue 3anau no teme: "llepBslil npU3HaK paBeHCTBA 1
TPEYrOJIbHUKOB".
19 [lepnieHauKyNsAp K MPSIMOK.
20 MenunaHnbl, OUCCEKTPUCHI M BHICOTHI TPEYTOJIbHHKA.
21 PaBHOGenpenHsIi TpeyronbHUK. CBOMCTBA 1
PaBHOOEPEHHOTO TPEYTOJIbHHKA.
22 Bropoii u TpeTuil npu3Haku paBeHCTBA TPEYTOJbHUKOB. 1




Pemenue 3anau no teme: "Bropoil 1 TpeTuil npuzHaku

23 paBEHCTBa TPEYTrOJIbLHUKORB" .

24 Pemenne 3amgau no teme: "[Ipusnaku paBeHcTBa
TPEYrOJIbHUKOB".

o5 Pemenue 3amau no teme: "IIpu3naku paBeHCTBa
TPEYroJbHUKOB".

26 PaBHOOeApeHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKH

27 OKpYXHOCTb.

28 [Toctpoenust mupkynem u auHekou. [Ipumepsl 3a1au Ha
HOCTPOCHHE.

29 [IpakTuyeckas pabora o Teme: "3anaun Ha mocTpoeHue".

30 O06o01eHre U cucTeMaTr3aIys yueOHOro MaTepralia 1mo
teme: "TpeyronbHuku".

31 Kontponsnast padora Ne 1 o teme: "TpeyronbHukn".

32 OnpezneneHye napaneabHbIX MPSMbIX.

33 [Ipu3HaKK MapayuIeTbHOCTH ABYX MPSIMBIX.

34 Pemtenue 3anau o teme: "lIpu3Haku napaiieabHOCTH
JBYX IPSIMBIX".

35 [TpakTyeckue cnocoObl HOCTPOSHUS MapaICIbHBIX
HPSMBIX.

36 006 akcnomax reomerpui. [loctynar EBkimpa.

37 AKcroma napajiIeIbHBIX TPSIMBIX.

38 Teopema 00 yriax, 00pa30BaHHBIX IBYMS IPSIMbIMHU U
CEKYILEH.

39 VYTI1bI ¢ COOTBETCTBEHHO MapajliIebHBIMU U
NEePIEeHIUKYISIPHBIMA CTOPOHAMH.

40 O06o0011eHre U cucTeMaTu3alus yueOHOro Marepuara mno
teme: "[lapannensHbie npsMble".

41 KonTponsnas padora Ne 2 o teme: "llapamiensHbie
npsimble".

42 TeopeMa 0 cymMme yIJIOB TpeyroibHUKA. BHEMHMI yroa
TpeyrojbHUKA.

43 OCTpOyrosbHBIN, IPSIMOYTOJIBHBIN U TYIOYTOJIBHBIN
TPEYrOJIbHUKH.

44 Teopema 0 COOTHOLIEHUSIX MEXAY CTOPOHAMU U YIJIlaMu
TpeyrojbHUKa.

45 HepaBeHcTBO TpeyronbHUKa.

46 Pemenue 3amad mo teme; "CoOTHOMICHUS MEKTY
CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA'.

47 [TpstmoyronbHbIN TpeyroibHUK. CBOMCTBA U MPU3HAKU
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

48 Pemenue 3amgau o teme: "CBoiicTBa U MPU3HAKHU




IPSIMOYTOJIBHOTO TPEYTOJIbHUKA".

49 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIBLHUKOB. 1

50 Pemenue 3anau no teme: "IIpu3Haku paBeHCTBA 1
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB".

51 PaccrosiHue oT ToukM 10 npsimoi. PaccrosHue Mexy 1
napaieIbHBIMU TPSMBIMHU.

52 [TocTpoeHue TpeyroJibHUKA IO TPEM CTOPOHAM. 1

53 [TocTpoenue TpeyroiabHUKa 10 JBYM CTOPOHAM U YTy 1
MEXy HUMH.

54 [locTpoenue TpeyrojabHIKa IO CTOPOHE U JBYM 1
NpUJISKAIINIM K HEeH yriiam.

55 [TpakTrueckas padota mo teme: "[locrpoeHue 1
TPEyroJibHUKA MO TPEM dJIeMeHTaM".
O06o00menne U cucTeMaTu3aus yaeOHOro MaTepuara mo

56 teMme: "COOTHOLIEHUS MEKY CTOPOHAMU U YIJIAMU 1
TpeyroyibHUKa".

57 KonTponsHas padora Ne 3 mo teme: "CooTHOIICHUS 1
MEXJly CTOPOHAMH U YIJlaMU TPeyrojibHUKa".

58 CBoiicTBa OMCCEKTPUCHI yTIIa.

59 CBolicTBa CEpeJMHHOTO MEPIEHINKYIISIpa K OTPE3KY.

60 OxpyxHocTb. CBOICTBa AMAMETPOB U XOPJ OKPYKHOCTH.

61 Tpu ciydast B3aMMHOT'O pacroI0KEHUsI OKPYKHOCTH U 1
IpSMOM. KacaTeabHasi K OKPY>KHOCTH.

62 BnucanHas u onucanHas OKpY>KHOCTH TPEYTOJIbHUKA.

63 @uUrypsl, CHMMETPUYHbIE OTHOCUTEIBHO MPSIMOH.

64 OceBast CHMMETpHSI U €€ CBOICTBA.

65 [ToBTOpenue n 0600IIEHNEe MaTepualia 3a Kypc 7-To 1
KJacca.

66 [ToBTOpenue n 00odIIIEHHE MaTepraia 3a Kypc 7-To 1
KJiacca.

67 HToroBast KOHTpOJIbHAs paboTa 3a Kypc 7-To Kiacca.

68 Peseps Bpemenu.

OBLIEE KOJIMYECTBO YACOB 110 TPOTPAMME 68




IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
Ne KonugectBo uacos
Tema ypoka

n/n BCEro KOHTp.pal. = TpakT.pad.

1 MHuoroyronasHuk. Cymma yriioB MHOIOYTOJIbHHKA. 1

5 YetbipexyroapbHuK. CymMma YIiioB BBIITYKIIOTO 1
YeThIpexyroabHUKA.

3 [Tapayenorpamm, €ro NpU3HAKUA U CBOMCTBA. 1

4 Pemenue 3amau no teme: "[lapannenorpamm, ero 1
MPU3HAKKU U CBOMCTBA".

5 [Ipsmoyronsauk. CBONCTBO quaroHaien 1
npsiMoyrosibHuka. [Ipu3Hak mpsMoyroibHHKA.

6 Pom0 u cBoiicTBo ero nuaronanei. KBagpar. 1

7 Pemenue 3anay no teme: "HekoTopsie ciydan 1
napasuiesiorpaMMa, uX MpU3HaKy U CBoMcTBa".
Tpanenus. PaBHoOOKast U NpsAMOYroJbHas Tpaneuuy. 1
Cpensist TUHUS TPEYTOJIbHUKA. 1

10 CpenHsist TMHUS Tpanenuu. 1

11 LlenTpanbpHast CAMMETPHSI. 1

12 [Toctpoenue puryp, CAMMETPUYHBIX JTaHHBIM 1
OTHOCHUTEIJILHO TOYKH.

13 O06o01IeHre 1 cucTeMaTr3alys yueoOHOro MaTepraia mo 1
TteMme: "YeTbpexyroJpHuKN".

14 Konrtponsnas padora Ne 1 o teme: 1 1
"YeTplpexyroabHUKN".

15 Teopema ®aneca. Teopema 0 MPONOPIIUOHATBHBIX 1
OTpe3Kax.

16 Teopema 0 IPONOPITUOHATBLHBIX OTPE3KaX. 1

17 Pemenue 3anau no teme: "lIIponopuuonanbHele 1
OTpe3KH".

18 OmnpeneneHne moT00HBIX TPEYTOIHHUKOB.

19 [epBbIil mpu3HaK MOA0OUS TPEYTOIBLHUKOB.

20 Pemenue 3anay no teme: "IlepBsiit mpusHaK momoous 1
TPEYTrOJIbHUKOB".

21 Bropoii mpu3Hak noxo0Oust TpeyroabHUKOB. 1

99 Pemenue 3amay o Teme : "BTopoiil mpuszHak mogoous 1
TPEYrOJIbHUKOB.

23 TpeTuit npu3HaK MOg00U TPEYTOILHUKOB. 1

yT




Pemenue 3amau o teme: "Tperuit mpusHaK Mo00us

24 "
TPEYroJbHUKOB".

25 OTHomreHue miomiaieil mogo0HBIX TPEYTOIbHUKOB.

26 [TpumeHeHne no00Ms IPU PELICHUH IPAKTUYECKUX
3ajau.

97 KonTtponbnas padora Ne 2 o teme "I[logo6nble
TPEeYroJabHUKN"

28 [TonsiTne nomaan MHOroyrojbHuka. CBOMCTBA
TIoMIaIel TeOMETpUIecKuX puryp.

29 DopMyiibl Ul HaX0KICHU TUIOIAAN IPSIMOYTOJIbHUKA U
KBaJpaTa.

30 Pemenue 3a1a4 Ha HAXOXKACHUE TUIOLIAICH
IpSMOYTOJIbHUKA U KBAJIpaTa.

31 DopMyIibl Ui IUIOIIAAM MapasieorpaMMma. .

39 Pemienue 3a1a4 Ha HAXOXKACHUE TIJIOIA A
napasjenorpaMmma.

33 DopMyIIBI IS TUTOIIAAHN TPEYTOJIbHUKA.

34 Pentenue 3a1a4 Ha HaXOXKAECHUE IJIOLIA/IU TPEYTOJIbHUKA.

35 Brruucnenue miomaaei cioxHbix GUryp yepes
pa3OueHne Ha 4YacTH U JOCTPOCHUE.

36 Brruucnenue niomaneit ciaoxHbIX GUryp uepes
pa3OueHue Ha YacTH U I0CTPOEHHUE.

37 Boruucnenue nnomaneit puryp, n3o0pakeHHbIX Ha
KJIeT4aToil Oymare.

38 [Tnomaan mogoOHBIX (uryp.

39 Pemienue 3a1a4 ¢ NpakTUYECKUM COAEPIKAHUEM.

40 Pemenue 3a1a4 ¢ TOMOIIBIO0 METO/Ia BCIOMOTATETbHON
TUTOTIA M

41 Konrtponsnas padora Ne 3 o teme: "[Inomanu".

42 MeTtpudeckre COOTHOIIEHHS B IPSIMOYTOJIEHOM
TPEyroJbHUKE.

43 Teopema [1udaropa u ee npruMeHeHHe.

44 Teopema, obpatHas Teopeme IIudaropa..

45 Pemenue 3amau Ha mpumeHenue teopemsl [udaropa.

46 ®opmyina ['epoHa 11 HAX0XKASHUS TUTOIIAH
TPEYroJbHUKA U €€ IIPUMEHEHHE.
Omnpenenenne TPUrOHOMETPUUECKUX (PYHKIIHHM OCTPOro

47 yTJ1a IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
TPUTOHOMETPUUYECKHE COOTHOIICHUS B MPSMOYTOJIbHOM
TPEyroJbHUKE.

48 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.

49 Pemenune npaktuueckux 3agad no teme: "Teopema




[Mudaropa u Hayana TpUroHOMETpPHH."

Pemenue 3amau o teme: "Teopema [Tudaropa u Havana

50 1
TPUTOHOMETPHH.

51 Kontponbnas padora o teme "Teopema [Iudaropa u 1
Hayaja TpUroHomeTpuu".

52 I'panycHas Mepa 1yru OKpyKHOCTH.

53 Teopema 0 BIIUCAaHHOM YTJIC.

54 Brniucanublie v IEHTpaIbHBIE YIIIBI, YOI MEXIY 1
KacaTeJIbHOU U XOPJIOH.

55 VYriib1, 00pa3oBaHHBIC MEXKIY XOpJIaMU, KacaTeIbHBIMU U 1
CEKYILIUMHU.
HaxoxeHue BIUCaHHBIX YIIIOB, OMUPAIOIINXCS HA OAHY

56 JIyTY ¥ YIJIOB MEXK]Iy XOP/JIaMH, KacaTeIIbHbIMH U 1
CEKYILIUMHU.

57 OrnucanHbIe YETHIPEXYTOJBHUKH, UX IPU3HAKU U 1
CBOMCTBA.

58 BriricanHbIe YeTBIPEXYTONBHIUKY, UX TIPU3HAKU H 1
CBOMCTBA.

59 BrrcanHble v ONMMCaHHbBIE YETHIPEXYTONBHUKH, UX 1
MPU3HAKU U CBOWCTBA
IIprmeHeHre CBOMCTB BIIMCAHHBIX M OMMCAHHBIX

60 YeThIPEXYTOIFHUKOB MIPU PEIICHUU T€OMETPUUECKIX 1
3ajad.
IIprmeHeHre CBOMCTB BIIMCAHHBIX M OMMCAHHBIX

61 YETBIPEXYTOJILHUKOB TP PEIICHUN TEOMETPUIECKUX 1
3a/1a4.

62 B3aumHoe pacnonoxeHue IByX OKpYKHOCTEH, 001me 1
KacaTeJbHbIE.

63 Kacanue okpyXxHOCTEH. 1

64 KonTposabHas paborta o Teme "YTibl B OKpYKHOCTH. 1
Brnucannbie u onyMcaHHbBIE YETHIPEXYTOJIBHUKH"

65 [ToBTOpeHue u 06001IeHNEe Y4eOHOTO MaTepuaa 3a Kypc 1
8-ro kiacca.

66 [ToBTOpeHue n 0000IIeHHE YUeOHOTO MaTepuaa 3a Kypc 1
8-ro kiacca.

67 Hrorosast koHTpOIBHAsS paboTa.

68 Peseps Bpemenu.

OBIIEE KOJIMYECTBO YACOB MO TPOTPAMME 68




9 KVIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

[EEN

OmnpeneneHne TPUTOHOMETPUIECKUX
¢ynkuuit yrinos ot 0° mo 180°

DopMyIIbl IPUBEACHUS

Teopema KOCUHYCOB

Teopema KOCHHYCOB

Teopema KOCUHYCOB

Teopema cuHycOB

Teopema cuHyCcOB

0N oo B~ WwN

Teopema cuHyCcOB

Haxoxnenue niava CTOPOH M BCIIMYHUH
YIJI0B TPCYTrOJIbHUKOB

N T

-

10
11

Pewenne TpeyrosbHUKOB

Pemenue TPEYIrOJIbHUKOB

12
13

Pewenne TpeyrosbHUKOB

Pemenue TPEYIrOJIbHUKOB

[ = SN SN

14

[IpakTyeckoe NPUMEHEHHE TEOPEM
CHHYCOB X KOCUHYCOB

15

16

[IpakTyeckoe NPUMEHEHHUE TEOPEM
CHHYCOB 1 KOCHHYCOB

KonrtponsHas padora no teme "Perienne
TPEYroJIbHUKOB"

17

18

19

[Tonsatue o mpeoOpazoBaHuu MOAOOHUS
COOTBETCTBEHHBIE DJIEMEHTHI ITOA00OHBIX
duryp

COOTBETCTBEHHBIE DJIEMEHTHI ITOA00HBIX
¢uryp

20

Teopema 0 mpoOU3BEAECHNUN OTPE3KOB XOP/I,
T€OpEMa O MMPOU3BEACHUH OTPE3KOB
CEKYIIINX, TEOpEMA O KBaJpaTe
KacaTeJbHOM

21

Teopema 0 mpou3BEAECHNUN OTPE3KOB XOP/I,
TeopeEMa O MPOU3BEAECHUH OTPE3KOB
CEKYIIINX, TEOPEMA O KBaJpaTe
KacaTeJabHOMN

22

Teopema o pon3BeIEHUN OTPE3KOB XOP,
TEOopeMa O IPOU3BEACHNUU OTPE3KOB
CEeKyIIMNX, TeOpeMa 0 KBajpare




KacaTelIbHOU

[IpruMmeHeHue TeopeM B peIICHUU

23 reOMETPUUECKUX 3a]a4

24 [IpumeHeHue TeOpeM B pelIeHUH
reOMEeTPUUYECKUX 3aja4

o5 [IpuMeHeHne TeopeM B pELLICHUH
reOMETPUYECKUX 3324
KonTponbhas pabota no Teme

26 "ITIpeoOpa3zoBanue momobus. MeTpudeckue
COOTHOLLIEHUS B OKPYKHOCTH"

97 Onpenenenrie BeKTopoB. Ouznueckuii u
FeOMETPUUYECKUN CMBICT BEKTOPOB

28 CrnoxeHue U BHIYUTaHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO

29 CrnoxeHne 1 BHIYUTAaHHE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YHCIIO

30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO

31 Pa3nosxeHne BekTOpa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa
CkanspHoe Mpou3BeIeHHE BEKTOPOB, €ro

33 MPUMEHEHHUE JJI1 HaXO0XKICHUS JJIMH U
yIJIOB
CkansipHOE MPOU3BEJICHUE BEKTOPOB, €T0

34 NpUMEHEHHE ISl HAXOXKICHUS JUTHH U
yTJIOB

35 Pemenne 3a1a4 ¢ TOMOIIBIO0 BEKTOPOB

36 Pemienue 3agau ¢ noMoIbI0 BEKTOPOB

37 [IpuMeHeHre BEKTOPOB IS PEIICHHS
3a1a4 pU3UKU

38 KonTponbhas pabota mo Teme "Bektopsr"”

39 JlexkapTOBBI KOOPJAMHATHI TOYEK HA
TUTOCKOCTH

40 VYpaBHeHUE MPSIMOI

41 VYpaBHeHME NpsAMOi

42 YpaBHEeHHE OKPYKHOCTH

43 KoopaunaTsl ToUek nepeceueHust
OKPY>KHOCTH U MPSIMOI
Meroa KOOpAUHAT NPH PELICHUH

44 T€OMETPUUYECKHUX 3a]1a4, TPAKTUYECKHX

3aaad




Meroza KOOpAUHAT IPU PELLICHUN

45 TEOMETPUUYECKHX 3a/1a4, TPAKTUUECKHUX 1
3amad
Meroa KOOpAUHAT IPU PELLICHUN

46 TEOMETPHUECKUX 3a71a4, PAKTHIECKUX 1
3a1a4

47 KonTtponpnast pabora o Teme 1
"JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH"

48 [TpaBuiIbHBIE MHOTOYTOJIEHUKH, 1
BBIYUCIICHUE UX JIIEMEHTOB

49 Yucno nt. JInuHa OKpY>KHOCTH 1

50 Yucino m. JlmrnHa OKpYKHOCTH 1

o1 JlnnHa nyru OKpy>KHOCTH 1

52 Panuannas mepa yria 1

53 [Tnomane kpyra, ceKTopa, cCerMmeHTa 1

54 [Inomane kpyra, ceKTopa, CermMmeHTa 1

55 [Tnomane kpyra, cekTopa, cerMmeHTa 1

56 [TonsiTHE O ABMKEHUU TUIOCKOCTH 1

57 [TapaieapHBIN IEPEHOC, TOBOPOT 1

58 [TapannensHbIN IEPEHOC, TOBOPOT 1

59 [TapaieapHBIN IEPEHOC, TOBOPOT 1

60 [TapanienbHbIH IEpeHOC, TOBOPOT 1

61 [TpuMeHeHHEe ABMKEHHIA TIPU PEIICHUU 1
3a/1a4y
KonTponsHnas pabora no temam

62 "[IpaBUSIbHBIE MHOTOYTOJIbHUKH. 1
OkpyxHoCTb. [[BUkeHus miockoctu"

[ToBTOpenue, o6odIIEHNE,

63 cucTeMaru3arus 3HaHui. M3mepenue 1
TEOMETPHUSCKHUX BeTHUUH. TpeyroasHUKH
[ToBTOpenue, 06001IIEHNE,

64 cucremaTusanus 3Hanuil. [lapamiensabie 1
U TICPIICHIUKYJISIPHBIC TIPSIMBIE
[ToBTOpenue, 06001IIEHNE,

65 cuctemaruzanus 3HaHu. OKPY>KHOCTD U 1
Kpyr. [ eomeTpuieckue mocTpoeHus. Y TIIbl
B OKPYXHOCTH
[ToBTOpeHnue, 060061IeHNE,

66 cucTeMaTu3alus 3HaHui. Brincanueie u 1
OTHMCAaHHBIE OKPYKHOCTH
MHOTOYTOJTbHUKOB

67 Wrorosast koHTpoJbHASA paboTa 1




68 [ToBTOpenwue, 06001IIeHNE, 1
CHUCTEMATH3ALMS 3HAHWH
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
ITPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

I'eometpus, 7-9 xnaceel/ Atanacsa JI.C., Byry3os B.®., Kagomues C.b. u gpyrue, AkunoHepHoe
obuectBo «M3narensctBo «lIpocBemenne», Mocksa 2023..

METOJUYECKHUE MATEPUAJIBI VIS YUUTEJIA

MeTtonudeckoe mocodue K mpeMeTHON JIMHUN yuyeOHuKoB 1o reometpun JI.C.ATaHacsiHa,
B.®.byry3oBa, C.b.Kanomuesa unp. M3narenscto "[Ipocsemenne”, Mockpa 2023.

M.A.Bomukesuy, @.A.VBnes, U.B.Smenko YHuBepcanbHbIi MHOTOYPOBHEBbBIN COOPHUK 3a7a4 IO
reometpun/7-9 knaccel, u3narenbctBo "[Ipocsemenue”, Mocksa 2020.

E.M.PabunoBuu ['eomeTpus 7-9, 3a1aun u ynpakHeHUs1 Ha TOTOBBIX YepTexkax, U3AaTeIbCTBO
"I'mmuazus", XapbkoB 1998.

DO.H.banasu ['eomeTpus/3aiaun Ha TOTOBBIX YepTekax s nmoArotoBku k ' MA u OI'D, nuzparenbcTBo
"®enukc", Pocros-Ha-/lony 2013.

B.N.CmupnoBa, B.A.CMupHOB Y cTHBIE yIpakKHEHUS 110 TeoOMeTpun/7-9 KI1acchl, U31aTeLCTBO
«Muemo3uHa», Mocksa 2010.

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET

bu6nuoreka IOK http://m.edsoo.ru/7f415e2e
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