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NNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OAVH M3 OCHOBHBIX Pa3/eiIOB IIKOJBHOM MaT€MAaTHKH, UMEIOIIUM CBOEH
LENBI0 00ECNeYUTh M3y4YE€HUE CBOWCTB M pa3MepoB (UIyp, MX OTHOIUIEHUH U B3aUMHOE
PacCIOIOKEHUE, ONMPAETCSl Ha JIOTMYECKYIO, [TOKA3aTelbHYIO JIMHHIO. LIEHHOCTh W3ydeHHsd
TreOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKI0YAETCs B TOM, YTO O0YJaroIuiics
YUUTCS TPOBOJAUTH JOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMUECKUE YMO3AKIIOUYECHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHs «OT IPOTUBHOI0», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHHIE
YTBEPKACHHUS.

Bropoil nenbro u3y4eHuss TeOMETPUU SBIIETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPH
PELICHNH KaK MaTeMaTHMYECKHX, TaK W IPAKTUYECKMX 3a]ad, BCTPEYAIOIIMUXCS B PEATbHOU
Ku3HU. OOydaroluiicss OMKEH HAy4dMTbCs OINPENENIUTh I'€OMETPUUYECKYI0 (QUrypy, ONUCATh
CJIOBAMHM JAHHBIA 4YEpTEX MM PUCYHOK, HAWTHU IUIOLIA[b 3€MEJIBHOIO y4acTKa, pacCuuTaThb
HEOOXOAUMYIO JIJIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaxka JUis
aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpPAsi, BBIYMCIUTEIbHASI JIMHUSA B U3YYEHUU IE€OMETPHUHU.
Ilpu pemeHun 3agady  MPaAKTHUECKOro  Xapakrepa OOy4aroIIMMCS  y4UTCSl  CTPOMTH
MaTEMaTUYECKUE MOJEIN pEAIbHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJUTH BBIYMCIEHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIYYEHHOT'O pPe3yibTaTa.

KpaiiHe BaxxHO NOJYEPKUBATH CBSI3U T€OMETPUU C APYTUMHM Y4E€OHBIMH NpEAMETaMH,
MOTHUBUPOBaTb  MCIIOJIB30BaThb  ONPEACICHHUS  TIEOMETPUYECKUX  (GUIyp UM MOHATHH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYCHHBIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBSA3U HauboJee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMETpUYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema ITucdaropay.

VYueOHbiii kypc «l'eomMeTpus» BKIIOYAET CIECIYIONIME OCHOBHBIE Pa3lieibl COJEPIKAHUS:
«['eomerpuueckne ¢GuUrypsl W HX CBOWCTBa», «VI3MepeHHEe TEOMETPHUECKUX BEIUUYHUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha IIOCKOCTW», «BekTopel», «J/IBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOIO0US.

Ha u3ydenue yuebnoro kypca «I'eomerpusi» oroautcs 204 gaca: B 7 kimacce — 68 yacoB
(2 gaca B Hezeno), B 8 kiacce — 68 dacoB (2 yaca B Heneno), B 9 kinacce — 68 yacos (2 vaca B
HEJIETTIO).

COJEP)KAHUE OBYYEHUA
7 KUIIACC

HauanbHbie moHsTus reomerpuu. Todka, mpsiMas, OTPE3OK, Jyd. Yroi. Buasl yrios.
BeprukansHple UM CMExXHBIE yIUIBl.  buccekrpuca yria. JlomaHas, MHOIOYIOJBHHK.
[TapamienbHOCTD U NEPIEHAUKYIAPHOCTD MPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOUIbIO LUPKYJIS M JIMHEHKHU. TpeyronbHUK. BricoTa,
MezuaHa, OMcCeKTpHca, X CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojbpHUKA.



CroiicTBA W TPU3HAKKH PABHOOEIPEHHOTO TpeyrojbHUKA. I[Ipu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBoiicTBa M MpU3HAKK NapajUIeNbHBIX NpsMbIXx. CymMMma YriioB TpeyrojibHUKa. BHelrHue
YTJIbI TPEYTOJIbHUKA.

[IpsamoyronbHbI TpeyroibHUK. CBOWCTBO MEAHMaHbl MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA,
IPOBEAEHHOW K runoreHyse. IIpusHaku paBeHCTBa IPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMmoyrobHBIN TPEYTroJIbHUK C yriaoM B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa 0 OOJIbIIEeM yriie U 0oJblIeH CTOpoHE TpeyroabHuKa. [leprneHaukynsap 1 HaKIOHHas.

I'eomerpuueckoe Mecto Touek. buccexkrpuca yrima M cepeqUHHBIA NEPIEHIUKYISAP K
OTpE3KYy KaK F€OMETPUUECKHE MECTA TOYEK.

OKpYyXHOCTh U Kpyr, XOpJla M JuaMeTp, MX CBOWCTBa. B3amMHOe pacnosiokeHue
OKpYyKHOCTH M mnpsmoil. KacatenbHas u cexymas K OKpyKHOCTU. OKpy>KHOCTb, BIMCAHHas B
yroJ. BicanHas 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerslpéxyronbuuku. Ilapamienorpamm, €ro Hnpu3Haku M CBOMCTBA. YacTHble ciydan
napajuieIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaJpar), UX MPHU3HAKA M CBOWCTBA. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyroasHas Tpanenus.

Meron ynBoenusi menuanbl. llenTpanbHas cumMmerpus. Teopema Paneca m Teopema o
IPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEyrojabHUKa U Tparneuuu. L{eHTp Macc TpeyrojibHuUKa.

[TonoGue TpeyroapHUKOB, K03 dunueHt moaodus. [lpu3Haku momodusi TPEyroJbHUKOB.
[TpumeneHnne moo0Ust P PEIICHUH MPAKTUUYECKHUX 3a]1ad.

CpoiictBa miomianeii reomerpudeckux ¢uryp. @opmynsl Ais TUIOMIAAN TPEYTONbHUKA,
napauenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IMIAAeH MoK0OHBIX GUryp.

Brruncnenue miomaaei TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mpu pemieHUH TPAKTUUECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yrjia MpsSMOYroJbHOIO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMerpudeckue GyHkiuu yrios B 30, 45 u 60°.

Brniucannbie M LEHTpAJIbHBIE YIJIbl, YTOJd MEXKAY KacaTebHOM M XOPAOW. YTIbI MEKIY
XOpAaMud U CEeKylUMMHU. BrincanHble UM  ONMCaHHBIE YETBHIPEXYTOJIBHHUKU. B3anmHoe
pacriosio)keHue IByX OKpyxHocTel. Kacanume okpyxkHocTeil. OOmime kacaTeiabHbIE K JIBYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mo 180°. OCHOBHOE TPHUTOHOMETPUUECKOE
TOX1eCTBO. POPMYIIbI TPUBEICHNUS.

Pemienne tpeyronsHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanne moao6us. [1o0061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpOU3BEEHNH OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEIECHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipare KacaTeJIbHOM.



Bekrop, mnuHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHBOIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 IBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BEKTOpA.
CkansspHO€E MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE JJI HAX0XKACHUA JUINH U YIJIOB.

JlekapTOBbl KOOpPAMHATHI Ha IUIOCKOCTH. YpPaBHEHUA TNPSMOA M OKPYXKHOCTU B
KOOpJMHATAaX, [IEPECEUEHUE OKPY>KHOCTEHN U MpsAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYIOJIBHUKU. [[1MHa OKpykHOCTHU. ['panycHas u paauaHHas Mepa yria,
BBIUNCJICHHUE JUIMH OyT OKpyKHOCTeH. Ilnomane kpyra, cektopa, cerMeHTa.

JIBMOKEHUS TNIOCKOCTH M BHYTPEHHUE CUMMETPUH QUTyp (JIEMEHTApHBIE MPEICTaBICHU).
[TapamiensHbii nepenoc. I10BopoT.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O KYPCA
«'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSA IporpamMmbsl ydeOHoOro kypca «I'eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

IIPOSIBIICHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKOM MaTeMAaTHKH,
LHEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KEHHSIM POCCHUICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIB30BAHMIO 3THUX JOCTHKEHUN B JPYTUX HayKaX U MPHUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEN TIpakJaHMHA M pEalMu3aluu €ro Ipas,
OpPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBIICHUH, TPOLIETYp T'Pa)IaHCKOro oO0IiecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
OOCYXJIEHUIO 3THYECKHUX IMpPOOJieM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM OCTHKEHHH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITHYECKHUX IPUHIUIIOB B IEATENBHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE B PELIEHUM NPAKTUUYECKUX 337ad MaTEMATHUUYECKOM
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOI0 00pa30BaHUS HA MPOTSKEHUU BCEH
KHU3HU Ul YCIEIHON NPo(ecCHOHANBHOM NesITeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIbHOW TpPAaeKTOPHUH 00pa3oBaHUs H
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PaCCYKICHHUH, YMEHUIO BUIETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTALlMEH B JIEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAyudHBIX NpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, NPUPOABI M OOINECTBa, MOHUMAaHUEM
MaTeMaTHYECKOM HayKH KakK cQepbl YelOBEUECKOW NEesTeTbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JUISl PA3BUTHUS LUBUJIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKOU
KyJIBTYPOH Kak CpEICTBOM IIO3HAaHHA MHUPA, OBJAICHUEM IPOCTEHIIMMHM  HAaBBIKAMU
MCCIIEI0BATEIbCKOM 1E€ATEIbHOCTH;



6) ¢usnuyeckoe BocnuTaHue, (POpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAHMS B HMHTEPECaX CBOETO 3J0POBbBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (37I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OT/bIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eIoBeKa,

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpUEHTaIlel Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUU NI pelleHus 3aaad B o0jacTu
COXPaHHOCTH OKpYXKarollel cpespl, MJIaHUPOBAaHUS IOCTYNKOB M OLIGHKHM HX BO3MOXKHBIX
MOCTIEACTBHIA ISl OKPY>KAIOIMIEH cpeibl, 0CO3HAHUEM TI00AThHOTO XapaKTepa SKOJOTHYECKHIX
npo0JeM U MyTel ux pereHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIBbHON U IPUPOAHOI cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUECKYIO JIeATeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCSA Yy APYTHX
JIOJIeH, MPUOOPeTaTh B COBMECTHOW JIESATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA JIPYTHX;

HEO0OXOIUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM uHciie GOpMYyIUPOBATh UJIEH,
MOHSITHSI, THITOTE3bI 00 00BEKTaX M SIBICHUSAX, B TOM UYHCJIE PaHE€ HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO0, BOCIHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh NPUHHMAEMbIe pPEUICHUS WU
JIeicTBUS, POPMYIUPOBAThH U OLIEHUBATH PUCKH U TTOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIIECCTBEHHBbIC NMPHU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIY TOHATUSAMHU, (OPMYIUPOBATH OINpEAENeHUs MOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBaHUS AJi1 00001IeHUs U
CPaBHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

® BOCIPHUHHMATh, (HOPMYIHPOBATH M NMPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

® BBIIBIATH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpEUHs B (aKTax,
TAHHBIX, HAOTIOACHWSX W YTBEPKACHHSIX, MpearaTh KPUTEPUU [Tl BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e JlenaTh BBIBOJBI C WCIOJIB30BAHHWEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

e pa30uparh I0KA3aTEeIHCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSIMBIC U OT IPOTUBHOTO),
MPOBOJAUTH CAMOCTOATEIHLHO HECIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (HaKToB,
BBICTpauBaTh apryMEHTAalMI0, NMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATD
COOCTBEHHBIE PACCYKACHHUS;

e BHIOMpaTh CcrmocoO pemieHUss y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh HanOoiee MOAXOMSMIIUNA C YIETOM CaMOCTOSITENIBHO BBIJEIIEHHBIX
KPUTEPHUEB).



Ba3oBrble ucciaenoBareJnLCKue AeiCTBUA.

UCTIONB30BaTh  BOMPOCHI  KaK  HWCCIEAOBATENLCKUH  HHCTPYMEHT  IIO3HaHUS,
dbopMyIUpOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHABIMBAaTh MCKOMOE W JaHHOE, ()OPMUPOBATH THUIIOTE3Yy, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHCHUE;

MPOBOAMWTH MO CAMOCTOSITENIbHO COCTABJICHHOMY TIUIaHY HECIOXKHBIA JKCIEPUMEHT,
HEOOJIbIIIOE  WICCIICIOBAHUE TI0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

CaMOCTOSITEIbHO  (OpMyIHpOBaTh OOOOIIEHWs] W  BBIBOALI IO  pe3yJbTaTraM
NPOBENEHHOTO HAOIOIEHUS, UCCIEIOBAHMS, OIEHHBATH JOCTOBEPHOCTh TOIYYECHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BHTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEAIOIOKEHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTh HHPOPMAITUH, TaHHBIX, HEOOXOAMMBIX IS
peuieHus 3a1a4uu;

BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HH(DOPMAIIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BbIOUpaTh OopMy MpeAcTaBlieHUs WHOOPMALUYA U WILUTIOCTPUPOBATH PEIIaeMbIe 3a/1au
CXEeMaMH, AMarpaMMaMu, HHOU rpadukoi U X KOMOMHALIMSIMU;

OLICHUBATh HaJA&KHOCTh MH(POPMAIUN MO KPUTEPUAM, MPEIIOKEHHBIM YUUTEIEM HWIIH
c(hOpMyJIHMPOBAHHBIM CAMOCTOSITENLHO.

KoMMyHuKaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXJCHUS B COOTBETCTBHH C YCIOBUSMHU M LEISIMHU
oOmieHus, SICHO, TOYHO, TPAaMOTHO BBIp@XaThb CBOI TOYKY 3pPEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS MO XOJy PELICHHs 3a/a4d, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

B X0zl 00CY>KIEHUs 3a7aBaTh BOIPOCHI 1O CYIIECTBY 0OCYKIaeMOil TeMbl, IPOOIEMBbI,
perraeMoil 3a1aum, BHICKA3bIBaTh UJIE€U, HAllEJICHHbIC HA TOMCK PEIICHHUs, COMTOCTABIATh
CBOM CYXKJEHUS C CY)KIEHUSMHU APYTUX YUYaCTHUKOB JMAJIOra, OOHAPYKUBATh Pa3IUuue
U CXOJICTBO MO3MIMH, B KOPPEKTHOH ¢opme (HOopMyIHpoBaTh Ppa3HOIIACUS, CBOM
BO3PAXKCHHUS;

NPECTaBIIATh PE3YAbTAThl PEIICHUS 3a7adud, SKCIIEPUMEHTa, WCCIIEAOBAaHU, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C Y4€TOM 3aJady MIpe3eHTaluu |
O0COOEHHOCTEH ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBa KOMAaHIHOM ¥ MHAMBUAYAIbHON pabOTHI PH
pelIeHnH yueOHbIX MaTeMaTHYeCKUX 3a/1ay;

NPUHUMATH 11eJIb COBMECTHOM AESITENbHOCTH, IJIAaHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pactpeaeysaTh BUABI pabOT, TOTOBAPUBATHCS, 0OCYXKAATh MPOIECC M PE3YIbTAT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIIO/ICH;

Y4acTBOBaTh B TPYMNIOBBIX opMax padboThl (00CYKACHUS, 0OMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BBITIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JICHCTBHSA
C JPYTUMU 4JIeHAaMU KOMAaHJbl, OLIEHUBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOTYKT
10 KpUTEpUsIM, CHOPMYIHPOBAHHBIM yYACTHUKAMU B3aUMOJACHCTBHUS.



PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA

Camoopranmn3anus:
® CaMOCTOSITEIHHO COCTaBISTh IUIAH, aNTOPUTM pEIICHUS 3adadd (MU €ro 4YacTh),
BBIOMpPATh CIOCOO pemieHuss ¢ YYETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBATh BApUAHTHI PELICHUN C y4ETOM
HOBOH MH(pOpMAITHH.
CaMOKOHTPO./Ib, IMOLUMOHAIBHBII HHTEJJIEKT:
e BJAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLECCa U pPe3ysibTaTa PeIICHHs
MaTeMaTUYeCKOM 3aJ1auu;
® MpeABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH NPHU PEHICHUH 3aJaud, BHOCHUTH
KOPPEKTUBBI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJCHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OICHUBATh COOTBETCTBUE PE3YNIbTaTa JIEATEIHHOCTU MOCTABJICHHON LENH U YCIOBUSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIM HETOCTHKEHUS LeJIH, HAXOIUTh OIIHUOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KJjacce OOy4arOUIMICS TOTYYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yJIbTaThI:

PacriozHaBaTth W3ydeHHBIE TEOMETPUYECKUE (HUTYpBI, ONPEAENsATh WX B3aUMHOE
pacroyio)xeHrue, M300pakaTh TEOMETPUYECKHUE (UTYPHI, BBHITOJHATh YEPTEKU IO YCIOBUIO
3agaun. M3MmepsTh JuHEWHBbIE W YIJIOBbIE BEIWYMHBL. Peliarh 3amadyd Ha BBIYMCICHHUE JIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenats rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEIHYUH MPEAMETOB B PEATbHON KHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuuaTe pazMepsl 3TUX 0OBEKTOB IO TOPSIKY BETHYUHBI.

CTpoUTh YEPTEKH K TEOMETPUUECKUM 3a7adyaM.

Ilonp30BaTbCsl MNpHU3HAKAaMU pPABEHCTBA TPEYTOJbHUKOB, MCIOJb30BaTh IMPU3HAKU U
CBOICTBa paBHOOGIPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a/1a4.

[IpoBOIUTH JIOTUYECKHUE PACCYKIICHUS C UCTIOIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCcsi MpU3HAKAaMH PABEHCTBA MNPSIMOYTOJbHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MEJIMaHbl, IMPOBEAEHHOW K THUIIOTEHY3€ MNPSAMOYTrOJIbHOIO TPEYrOJbHUKA, B PELICHUU
reOMETPUYECKUX 3a/1a4.

Onpenenars MapauieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢ HUMH
cekymas. Onpenensath NapauieIbHOCTh MPSIMBIX C TOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYTroM IpsiMOi.

Pemats 3amaun Ha KieT4aroit Oymare.

[IpoBOIUTh BBIUMCICHUS W HAXOAWTh YHCIOBBIE W OYKBEHHBIC 3HAYCHHsI YIJIOB B
FeOMETPUYECKUX  3aJadyaX C  HCIOJb30BAHMEM CYMMBI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJTbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPH TMEPECCUYCHUU IBYX MapaUIeTbHBIX
MPsMBIX CEKYIIel. PemaTh npakTruyeckue 3a1aui Ha HaX0XKJACHUE YIIIOB.

BraneTs moHsATHEM reOMETPHYECKOTO MECTa TOUCK. YMETh OMpPEesATh OUCCEKTPUCY yTia
Y CEpEIMHHBIN MEPHEHIUKYISAP K OTPE3KY KaK F€OMETPUUECKUE MECTa TOUEK.

DopmMyIHPOBaTh ONPENEIEHUS] OKPYKHOCTH M KpYra, XOpJbl U JTHAMETPa OKPYKHOCTH,
MOJIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSATH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.



Bnanerp moHATHEM OMUCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOIHUTh €€
1eHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHHUKA IMTEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBbIC MNEPIECHAUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE.

Brnanerp mnoHSATHEM KacaTelbHOM K  OKPYXHOCTH, IIOJb30BaThCSd TEOPEMOM O
NEepPHEHANKYISIPHOCTH KacaTeIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThcsi MOPOCTEHIIMMU T€OMETPUUYECKUMHM HEpPABEHCTBAMH, IMOHMMATh HX
MPAKTUYECKUN CMBICI.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHUS C TOMOIIBIO HUPKYJIIS U JINHEHKH.

K xonmy oOyuenuss B 8 kjacce oOy4aromuiicss MOTYyYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yabTaThI:

Pacno3naBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, IMOJb30BAThCS HMX
CBOMCTBaMH MPU PEUICHUH T€OMETPUUECKHX 3aa.

[IpuMeHSITh CBONCTBA TOYKH IEPECEUCHUs] MeIuaH TPEyroilbHUKAa (IEHTpa Macc) B
pelieHuu 3aay.

Bnazners moHsTHEM cpenHEN JMHUM TPEYrojdbHUKA U Tpameluu, MPUMEHSITh UX CBOMCTBA
NPy pEIICHUH TreomeTpuyeckux 3aaad. llonb3oBatbesi Teopemoir @aneca U TEOpeMoOll O
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX ISl pELICHUs TPAKTUUECKUX 3a/1a4.

[IpuMeHsTh MpU3HAKY MOA00HS TPEYTrOJbHUKOB B PEIICHUU T€OMETPUICCKUX 3a/1ad.

[Tomp3oBatbest Teopemoit [ludaropa mas pemeHUss TEOMETPUUECKHX W TPAKTHYCCKUX
3agady. CTpouTh MaTEeMaTHYECKYI0 MOJIElb B MPAKTUYECKUX 3a/ladaX, CaMOCTOSTEIBHO JeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnaners moHATHSMU CHHYyCa, KOCMHYyCa W TaHI€HCAa OCTPOro Yrjia MNpsIMOYTOJbHOTO
TpeyroiabHuKa. [1071530BaThCS 3TUMU MOHITUSMH IS PEIICHUS MTPAKTHUYECKUX 3ajau.

Beruncnsate  (pa3auvHBIME - CIOCOOAMH)  IUIOMIQAh  TPEYrobHUKA W IUJIOIIATH
MHOTOYTOJBHBIX  (GUryp (MONB3ysACh, THE€ HE0OX0muMO, KalbKylsTopom). IlIpuMeHATH
MOJIY4YEeHHBIC YMEHUS B MPAKTUUYECKUX 3aa4ax.

Bnanerp MOHATHUSMH BIHCAHHOTO U ILIEHTPAJIBHOTO yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yIJIax MEeXIy XopJaMu (CeKyIIMMHU) U yriie MeXAy KacaTelbHOW U XOpAoH
MIPU PELICHUN T€OMETPUUYECKUX 3a/1ay.

Bianers moHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITh CBOMCTBA OMUCAHHOIO
YeThIPEXYTOJIbHUKA MPU PEUICHUH 33/1a4.

[TpuMeHsTh MOMydyeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTH4YE€CKHE MOJEIH IS
3a/1a4 peaqbHOU )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYHCICHUS C MPUMEHEHUEM TI0100US
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOTUMO, KATbKYISATOPOM).

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TMOJYYUT CICAYIOIIAE TPEIMETHBIE
pe3yNIbTaThI:

3HaTh TPUTOHOMETPHYECKHE (YHKIIUU OCTPBIX VYIJIOB, HAXOOUTh C WX IOMOIIBIO
pa3lIUyHbIE  3JEMEHThl  MPSMOYTOJBHOTO  TPEYroJbHUKA  («pEelIeHHWE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMONIBIO KAIBKYJIATOPA) JJIUHBI U YTIIBI JUISl HETAOJMYHBIX
3HAYEHHM.

[Tonb3oBatbest hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYIECKUM TOXKIECTBOM
JUTSL HAXOXKJCHUSI COOTHOIICHUI MEX1Yy TPUTOHOMETPUUECKUMHU BETUUMHAMM.

Hcnonp30BaTh TEOpEeMbl CUHYCOB M KOCHHYCOB ISl HAXOXICHUS PA3IUYHBIX 3JIEMEHTOB
TpPeyrojibHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUU T€OMETPUUYECKUX
3a/1au.



Brnaners noHaTusMu npeoOpa3oBaHus MOA00HS, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX
¢uryp. [Tonp3oBaTbesi CBOMCTBAMU 110100Us IPOU3BONIBHBIX (PUTYDP, YMETh BBIYUCIATH AJTUHBI U
HAXOJIUTh YIJIbl y MoA00HBIX ¢uryp. IlpumMeHsTh cBoiicTBa MOJO0US B MPAKTHUECKUX 3a]adax.
YMeTb NpUBOAUTE MPUMEPHI MOJOOHBIX (PUTYP B OKPY>KAIOLIEM MUDE.

[Tonmp30BaTbesad TeoOpeMaMu O NMPOU3BEACHHH OTPE3KOB XOpJ, O IPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[lonp30BaThcs BEKTOpaMM, MOHUMATh HMX TIEOMETPUYECKMA U (PU3MUYECKHH CMBICIH,
IPUMEHATh MX B PELUIEHUH TEeOMETpUYECKHX M (u3nueckux 3anad. [IpUMeEHATH cKalspHOe
IIPOU3BEICHUE BEKTOPOB JJI HAXO0XKACHUA JUIMH U YIJIOB.

[losnb30BaTbCcsi METOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PELICHUH
FEOMETPUUECKUX U MPAKTUYECKUX 3a/a4.

Bnaners MOHATHAMM NPaBUIBHOIO MHOTOYTOJIBHHMKA, IUIMHBI OKPY)KHOCTH, [UIMHBI JyTU
OKPYKHOCTM M PaJWaHHOW Mepbl YIJIa, YMETh BBIYMCIATH IUIOINAAL KPyra M €ro 4YacTeu.
[IpuMeHATh NOTy4YEHHBIE YMEHHUS B IPAKTUYECKUX 3a]a4ax.

Haxomaute ocu (MM HEHTPHI) CUMMETpPUM (GUTYp, IPUMEHSTHh ABHXKEHHS IUIOCKOCTH B
MPOCTEUIIINX CITydasiX.

[IpuMeHATh NOydYEeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aja4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOUINE BHIYUCICHHUS C TPUMEHEHUEM TTOA00HS
U TPUTOHOMETPHUECKUX (PYHKIMHU (TIONIB3YSCH, I71€ HEOOX0IUMO, KAIBKYISATOPOM).

TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
N HaumenoBan KoJuunyecTBo 4acoB JJIeKTPOHHbBbIE
| He pa3aesioB H (undposbie)
n/ Becer  Kourpoiabn IpakTHyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ne padboTsbl
NPOrpamMmbl pecypcsbl
[Ipocretimue
reOMEeTPHUYECK
ue Gurypsl u bubnuoteka [JOK
1 UX CBOWCTBA. 14 0 0 https://m.edsoo.ru/7f415
N3mepenue e2e
TE€OMETPHUECK
HUX BCINYUH
bu6mmoreka [IOK
2 TpeyroabHUKH 22 1 0 https://m.edsoo.ru/7f415
eze
I1
BPAJLICIILHEE bubmuoreka [JOK
psiMbIE,
3 14 1 0 https://m.edsoo.ru/7f415
CyMMa yTJIOB
eze
TpeyrojbHUKa
OKpy>XHOCTb U bubmmoreka [JOK
4 KPYT. 14 1 0 https://m.edsoo.ru/7f415
I'eomerpuueck e2Ze
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Me TIOCTPOCHUS
[ToBTOpEHME, bubmuoteka [JOK
5 0000meHne 4 1 0 https://m.edsoo.ru/7f415
3HaHUI e2e
OBILEE
KOJIMYECTBO
YACOBIIO 08 4 0
[MPOTPAMME
8 KUIACC
N HanMeHoBamie Kosun4yecTBo 4acos DJIeKTPOHHbIE
(undposbie)
n/  pasneroButTeM  Bcer Kourpoabn =~ Ilpakrmueck
oOpa3oBaTe/ibHbIE
1 NporpamMMmel 0 ble padoThI ue padoThl
pecypcsbl
e TEIDEX VI OLHH bubmuorexa [JOK
1 pexyr 12 1 0 https://m.edsoo.ru/7f41
KU
7el8
Teopema daneca
E T:;)(I: GMEO(:{MLH bu6mmoreka [IOK
2 HI:( or peL;KaX 15 1 0 https://m.edsoo.ru/7f41
PesKaz, 7e18
ox00HBIE
TPEYroJIbHUKU
ILnomans.
Haxoxnenue
uIoIaaei bu6mmoreka [IOK
3 TPEYTOJILHUKOB U 14 1 0 https://m.edsoo.ru/7f41
MHOT'OYTOJIBHBIX 7el8
¢buryp. [Mnomaan
1oJI0OHBIX GUryp
T
Hig:;;\:)a - bubmuorexa [JOK
4 P 10 1 0 https://m.edsoo.ru/7f41
Hayana
7el18
TPUTOHOMETPHUU
Vsl B
OKPY>KHOCTH.
Bnucannasie u bu6mmoreka [IOK
5 OIMCAaHHBIC 13 1 0 https://m.edsoo.ru/7f41
YeThIPEXYTOJbHU 7el18
ku. KacarenbHbie
K OKPY>KHOCTH.
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Kacanue
OKPY>KHOCTEH
[ToBTOpenue, Bbu6nmuoreka [JOK
6 00001eHune 4 1 0 https://m.edsoo.ru/7f41
3HaHUH 7el8
OBILEE
KOJIMYECTBO
YACOB I1O o8 0 0
[MPOTPAMME
9 KJIACC
N HaumenoBann KoumnuyecTBo 4acos DJIeKTPOHHbIE
" e pa3iesioB H (uudposbIie)
n/ Bcer  KoHTpoabH IpakTHyeck 6
n rem 0 ble padoThI ue padoTsl OPPAIOBATEALHLIE
NMpPoOrpaMmblI pecypchl
Tpuronomerpu
. Teopest bubauroreka IIOK
1 KOCHHYCOB 1 16 1 0 https://m.edsoo.ru/7f41a
CHUHYCOB. 12¢
Pemienue
TPEYTOJILHUKOB
[IpeobpazoBan
He moaoous. bu6mmoreka [IOK
2 Merpuyeckue 10 1 0 https://m.edsoo.ru/7f41a
COOTHOILICHHUS B 12c
OKPYKHOCTH
bu6mmoreka [IOK
3 BekTtopst 12 1 0 https://m.edsoo.ru/7f41a
12c
JlexapToBbI bu6mmoreka [IOK
4 KOOPJWHATHI Ha 9 1 0 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12c
IIpaBunbHbBIE
MHOT'OYyroJIbHA
k. Jla bu6muorexa IIOK
5 OKPYHHOCTH # 8 0 0 https://m.edsoo.ru/7f41a
IUI0IIATb
12c
Kpyra.
Beruucnenue
JIommaaen
6 JIBrokeHUS 6 0 0 bu6mmoreka [IOK
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IUIOCKOCTH https://m.edsoo.ru/7f41a
12c
IToBTOpEHME,
oBoBIIeIe bubmuoreka [{OK
HHN
7 = ’ 7 https://m.edsoo.ru/7f41a
cucremMaTui3aim
. 12c
s BHAHHUU
OBLLEE
KOJIMYECTBO 68
YACOB I1O
ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoimuectBo
Ne ni/m Tema ypoka 4acoB

1 [Ipocreiinme reoMeTpruuecKue 0ObEKTHI 1

2 MHOTOyTOIBHUK, TOMaHas 1

3 CMeXHBIE U BEPTUKAJIBHBIE YIJIBI 1

4 CMeXHBIC U BEPTUKAIBHBIC YTJIIbI 1

5) CMeHBIE U BEPTUKAJIBHBIE YIJIbI 1

6 CMeXHBIC U BEPTUKAIBHBIC YTJIIbI 1

7 CMeXHBIE U BEPTUKAJIBHBIE YIJIBI 1

8 CMeXHBIC U BEPTUKAIBHBIC YTJIbI 1

9 W3mepeHne MTMHEHHBIX U YTI0BBIX BEJIMYHMH, BBIYUCICHUE OTPE3KOB 1
U YIJIOB

10 W3mepeHne MTMHEHHBIX U YTI0BBIX BEJIMYHMH, BBIYMCICHUE OTPE3KOB 1
U yTJIOB

1 W3mepeHne TUHEHHBIX U YTIOBBIX BETUYNH, BHIYUCICHUE OTPE3KOB 1
U YIJIOB

12 W3mepeHune MTMHEHHBIX U YTIO0BBIX BEJIMYHMH, BBIYMCICHUE OTPE3KOB 1
U YIJIOB

13 [epumeTp u momaas GUryp, COCTaBICHHBIX U3 MPSMOYTOJbHUKOB 1

) yr

14 [TepumeTp u mwIomanb GuUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB

15 [TonATre 0 paBHBIX TPEYTOJIBHUKAX U IEPBUYHBIC MTPEICTABICHUS O 1
paBHBIX (UTYypax

16 Tpu npu3HaKa paBeHCTBA TPEYTrOJIHLHUKOB

17 Tpu npusHaka paBeHCTBA TPEYTrOJIbHUKOB

18 Tpu npu3HaKa paBeHCTBA TPEYTrOJIHLHUKOB
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19 Tpu npu3Haka paBeHCTBA TPEYTrOJIbHUKOB 1

20 Tpu npu3HaKa paBeHCTBA TPEYTrOJIHLHUKOB 1

21 Tpu npusHaka paBeHCTBA TPEYTrOJIbHUKOB 1

22 [Ipu3Haku paBeHCTBa NPSAMOYIOJIbHBIX TPEYTOJIBHUKOB 1

23 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJLHUKOB 1

24 CBolicTBO MeIMaHBbI IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, IPOBEAEHHOM 1
K TUIIOTEHY3€

o5 CBOMCTBO MeMaHbI IPSIMOYTOJIBHOTO TPEYrOJIbHUKA, TPOBEAEHHOM 1
K TUTIOTEHY3€

26 PaBHOOeIpeHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKH 1

27 [Ipu3Haky u CBOMCTBA paBHOOCIPEHHOTO TPEYTOJIbHUKA 1

28 [Ipu3Haku 1 cBOWCTBA paBHOOEIPEHHOTO TPEYTrOJIbHUKA 1

29 [Ipu3Haku 1 cBOWCTBA paBHOOEIPEHHOTO TPEYTrOJIbHUKA 1

30 HepaBeHcTBa B reomeTpuu 1

31 HepaBencTBa B reomeTpun 1

32 HepaBeHnctBa B reomeTpuu 1

33 HepaBencTBa B reomeTpun 1

34 [IpssMOYTOIBHBIN TPEYTONBHUK C yrioM B 30° 1

35 [IpssMOyroIBbHBIN TPEYTOJIBHUK C YoM B 30° 1

36 KoHnTtponbhas padota mo teme "TpeyronbHuku" L

37 [TapamienbHble IpsIMBIE, UX CBOMCTBA 1

38 [Tarerit moctynat EBkinga

39 Haxkpect nexaiue, COOTBETCTBEHHbIE U OTHOCTOPOHHHUE YTIIbI, 1
o0pa3oBaHHbIE IPU MTEPECEUCHHUH MAPAIIEIBHBIX MPSAMBIX CEKyIIei

40 Haxkpecr nexarye, COOTBETCTBEHHbBIE U OTHOCTOPOHHUE YTJIbI, 1
00pa3oBaHHbBIC MPU MEPECEUCHNH MapaJICTbHBIX MPSIMBIX CEKYIICH

41 Haxkpect nexaiue, COOTBETCTBEHHbIE U OTHOCTOPOHHHUE YTIIbI, 1
o0pa3oBaHHbIE IPU MTEPECEUCHHUH MAPAIIEIbHBIX MPSAMBIX CEKyIIei

4 Haxkpecr nexarye, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTJIbI, 1
o0pa3oBaHHbIE IPU MTEPECEUCHUH MAPAIIEIbHBIX MPSAMBIX CEKyIIei

43 Haxkpecr nexariye, COOTBETCTBEHHbBIE U OTHOCTOPOHHUE YTJIbI, 1
00pa30BaHHbBIC MPHU MEPECEUCHNH MapaJICTbHBIX MPSIMBIX CEKYIICH

44 [Tpu3Hak mapajyuieTbHOCTU MPSIMBIX Y€pe3 PaBEHCTBO PACCTOSHUM OT 1
TOYEK OJTHOM MPSAMOU 10 BTOPOM IPSIMOU

45 [Tpu3Hak napayuieTbHOCTU MPSIMBIX Y€pe3 PaBEHCTBO PACCTOSHUM OT 1
TOYEK OJTHOM MPSAMOU 10 BTOPOM IPSIMOU

46 CymMa yTIIOB TPEyroJbHHUKA 1

47 CyMMa yTJI0B TPEyroJIbHHKA 1




48 Bremnue yrisl TpeyrojbHUKa 1
49 Bremnue yrisl TpeyrojbHUKa 1
50 Kontponbnas padota mo Teme "[lapannenbHbie psMbIe, CyMMa 1
YTJIOB TPEYroJibHUKA"
ol OKpy’>KHOCTb, XOpABI U TUAMETP, UX CBOMCTBA 1
52 KacaTenpHast K OKpYKHOCTH 1
53 OKpYyXHOCTbh, BIUCAHHAs B YTOJI 1
o4 OKpy’KHOCTb, BIUCAHHAs B yroJl 1
55 [Tonsitue o 'MT, npumeHeHue B 3a1a4ax 1
56 ITonsarue o I'MT, npumenenue B 3a1auax 1
57 buccektpuca u cepeIMHHBIN MEPHIEHIUKYISP KaK T€OMETPHUUECKHE 1
MecTa TO4eK
58 OKpy’>KHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA
59 OKpYyXHOCTbh, ONTMUCAHHAS OKOJIO TPEYTrOJIbHUKA
60 OKpyXHOCTbH, BIUCAHHAS B TPEYTOJIbHUK 1
61 OKpyXHOCTbh, BIUCAaHHAsI B TPEYTOJIbHUK
62 [Ipocreiimue 3a1aun Ha MOCTPOEHUE
63 [Ipocreiimue 3a1aun Ha TOCTPOEHUE
64 KonTponpHas padora o teme "OKpy>KHOCTb U KPYT. 1
I'eomerpuueckue nocrpoeHus"
65 [ToBTOpenue u 00001IEHNE 3HAHUH OCHOBHBIX IOHSATHI U METO/I0B 1
Kypca 7 Kiiacca
1
66 HroroBast kKoHTpoIbHAs paboTa
67 [ToBTOpenue u 00001IEHNE 3HAHUN OCHOBHBIX IOHSATHI U METO/I0B 1
Kypca 7 Kiiacca
68 [ToBTOpenue u 00001IEHNE 3HAHUH OCHOBHBIX IOHSATHI U METOI0B 1
Kypca 7 Kiiacca
68
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
8 KUIACC
KonunuyectBo
Nen/m | Tema ypoka 4acos

[Tapannenorpamm, ero NprU3HaKu U CBOMCTBA

[Tapannenorpamm, ero MpyU3HaKu U CBOKMCTBA




3 [Tapamrenorpamm, €ro Npu3HAKU U CBOMCTBA 1
4 YacTHbIe c1ydau nmapauiesorpaMmmMoB (IPsIMOYTOJILHUK, pOMO, 1
KBaJparT), UX MPU3HAKH U CBOHCTBA
5 YacTHbIe c1ydan nmapauiesorpaMmMoB (IpSIMOYTOJIBHUK, pOMO, 1
KBaJpaT), UX MPU3HAKH U CBOMCTBA
6 YacTHble caydyan napauiesorpaMMoB (IPsIMOYTOJIbHHUK, POMO, 1
KBaJparT), UX MPU3HAKH U CBOHCTBA
7 Tpanemus 1
PaBHOOOKas ¥ IPSAMOYTOJIbHAS TPANleUn 1
9 PaBHOOOKAs 1 MPSIMOYTOJIbHAS TPANICITUN 1
10 Merona yaBoeHUST MEIHAHBI 1
11 [lenTpansHas cuMMeTpus 1
12 Kontponbras padota mo teme "UeTbIpEXyroibHUKN" !
13 Teopema dasneca u Teopema O MPOMOPUUOHAIBHBIX OTPE3KaX 1
14 Cpenusist TUHUS TPEYTOJIbHUKA 1
15 CpenHsist TMHUS TPEyroJbHUKA 1
16 Tpanernus, e€ cpemHsst TUHUAS 1
17 Tpaneuus, e€ cpeaHss JIMHUA 1
18 [TponoprinoHanbHBIE OTPE3KH 1
19 [TponopuroHaIbHBIE OTPE3KH 1
20 LleHTp Macc B TpEYroiIbHUKE 1
21 [TogoOHbIE TPEYTOIBLHUKHI 1
22 Tpu npuzHaka nog00Hs TPEYroJIbHUKOB 1
23 Tpu npusHaka mogo0Us TPEYroJIbHUKOB 1
24 Tpu npuzHaka nog00Hs TPEYroJIbHUKOB 1
25 Tpu npusHaka mogo0Us TPEYroJIbHUKOB 1
26 [TpumeHeHne OJO0HS MPH PEIICHUH PAKTUYECKUX 3a/1a4 1
27 Kontponbras padota mo teme "[lomo6HbIC TPEyroJIbHUKA" !
28 CaoiicTBa 1uIomaael reoMeTpudeckux Guryp 1
29 dopMyIbl 1)1 TUTONIAIA TPEYTOJIBHUKA, TTapajiejorpaMmma 1
30 dopMyIbl 1)1 TUIONIAIA TPEYTOJIBHUKA, TTapajiejorpaMmma 1
31 @opMyiibl I IUIOIIAANA TPEYTOJIBHUKA, ITapajlIeorpamma 1
32 dopMyIbl 1)1 TUIONIAIA TPEYTOJIBHUKA, TTapajiejorpaMmma 1
33 ®opmyisl 4J1s IJIOLIAANA TPEYTOJIbHUKA, Tapajiesorpamma 1
34 Brruucnenue miomaaei cinoxxabix Guryp 1
35 [Tnomanu ¢uryp Ha kier4aroit dymare 1
36 [Tnomanu mogoOHBIX puryp 1




37 [Tnomanau moxoOHBIX GUryp 1

38 3amaun ¢ MPaKTUYECKUM COJIEPIKaHHEM 1

39 3ama4n ¢ MPaKTUIECKUM COACPKAHIEM 1

40 Pemenue 3aga4 ¢ moMOIIbIO METOIa BCIOMOTATENbHOM TIIOIIAAN 1

1

41 Kontponbnas padota mo teme "Ilnomanp"

42 Teopema [Iudaropa u e€ npumeneHue 1

43 Teopema [Tudaropa u e€ npumeHeHNE 1

44 Teopema [Iudaropa u e€ npumeneHue 1

45 Teopema ITudaropa u e€ npumeHeHNE 1

46 Teopema [Tudaropa u e€ npumeHeHHE 1
OmnpeneneHne TPUTOHOMETPUIECKUX (DYHKIIMA OCTPOTO yTiia

47 MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPUUYECKHUE 1
COOTHOIIIEHUS B MPSIMOYTOJILHOM TPEYTOJIbHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1

49 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1

50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1

51 KonTpomnbnas pabota o Teme "Teopema [Tudaropa u Hauana 1
TpUrOHOMETpUN"

59 BrnincanHnble U eHTpaIbHbIE YTIIIbI, YTOJI MEXKIY KacaTeabHOU 1 1
XOpIou

53 Brnincannble U eHTpaIbHbIE YIIIbI, YTOJI MEXKIY KacaTeabHOU U 1
XOpIou

54 BrrcanHble U 1IEHTpaIbHBIC YIIIBI, YTOJI MEXKIY KacaTeabHOU 1 1
XOpIou

55 VYTbl MEXAY XOpJaMy U CEKYIITUMHU

56 VYTIIbI MeXKIY XOPIaMHU U CEKYITUMHU

57 BrnncanHble U onricaHHbIE YETHIPEXYTOIBHUKY, UX MPU3HAKU U 1
CBOICTBA

58 Brnncannble U onricaHHbIE YETHIPEXYTOIBHUKY, UX TPU3HAKU U 1
CBOMICTBA

59 BrcanHbIe ¥ OMMICAHHBIE YETHIPEXYTOIBHUKY, UX TIPU3HAKU H 1
CBOWCTBa

60 [IpuMeHeHne CBOWCTB BOMCAHHBIX U ONTMCAHHBIX 1
YeThIPEXYTOILHUKOB P PEIICHUN T€OMETPUUECKUX 3314

61 [IpuMeHeHne CBOWCTB BOMCAHHBIX U ONTMCAHHBIX 1
YeThIPEXYTOJILHUKOB MPH PEIICHUH T€OMETPUUYECKUX 3a7a4

62 B3aumHoe pacronoxkeHne IByX OKpYKHOCTEH, o01me 1
KacarelbHbIC

63 Kacanue okpyxHocTei 1




64 KonrtponbHast pabota o Teme "YTibl B OKpy>KHOCTH. Brincanubie 1
Y ONUCAHHBIE YETHIPEX YT OJIbHUKU"
65 IToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypCOB 7 U 8 KJIacCOB, 1
000011IeHNe 3HaHU I
66 [ToBTOpEHNE OCHOBHBIX MOHSATUM U METOJ0B KYpPCOB 7 U 8 KJIacCCOB, 1
000011IeHNE 3HAHUN
67 HroroBast koHTpOIBHAS paboTa 1
68 IToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypCOB 7 U 8 KJIacCOB, 1
0000111eHNe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
9 KUIACC
Ne n/m Tema ypoka KoauuecTBo
4acos
1 Omnpenenenne TPUTOHOMETPUIECKUX QYHKIIMHA yTiioB oT 0° 110 1
180°
2 ®opMyIbl IPUBEIECHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHyCcOB 1
7 Teopema cuHyCcOB 1
8 Teopema cuHyCcOB 1
9 HaxoxaeHue JUIiH CTOPOH U BEIMYUH YIIJIOB TPEYTrOJILHUKOB 1
10 Pemenue TpeyroiabHUKOB 1
11 Pewrenue TpeyroibHUKOB 1
12 Pemenue TpeyrosibHIKOB 1
13 Pemenue TpeyroiabsHUKOB 1
14 [IpakTHueckoe MpUMEHEHHE TEOPEM CHHYCOB U KOCUHYCOB 1
15 [IpakTrueckoe NPpUMEHEHHE TEOPEM CUHYCOB U KOCHUHYCOB 1
1
16 KontponbHas padota nmo Teme "Pemenue TpeyroasHUKOB"
17 [TonsiTre 0 mpeodpa3zoBaHUHU TTOAO0US 1
18 CoOTBETCTBEHHBIC AIEMEHTHI MOJO0OHBIX PUTYD 1
19 CoOTBETCTBEHHBIE JIEMEHTHI MOI0O0OHBIX (UTYp
Teopema o mpousBeieHnH OTPE3KOB XOP/, TEOpEMa O
20 MIPOM3BEICHUH OTPE3KOB CEKYIIUX, TEOpEMa O KBaJipaTe 1

KacaTelabHOU




Teopema 0 IpOHU3BEICHUU OTPE3KOB XOP/I, TEOpEMa O

21 MMPOM3BEICHUH OTPE3KOB CEKYIIUX, TEOpEMa O KBasipaTe 1
KacaTeJbHOU
Teopema 0 IpOM3BEACHNU OTPE3KOB XOPJI, TEOpeMa O

22 MPOU3BEICHUH OTPE3KOB CEKYILUX, TEOpEMa O KBaJipaTe 1
KacaTeJbHOU

23 IIpumeHeHne TeOpeEM B pELIEHUH T€OMETPUUECKUX 3aa4 1

24 [IpuMeHeHne TeopeM B PEIICHUH TEOMETPUUSCKHUX 3a71a4 1

25 IIpuMeHeHne TeopeM B PELICHUH IT€OMETPUUECKUX 3a1a4 1

26 Kontponbnas padota o teme "l[IpeobpazoBanue mogoous. 1
MeTtpuueckre COOTHOUIEHUS B OKPY>KHOCTH"

97 Omnpenenenue BeKTOpoB. PU3HUECKUI U TEOMETPUUECKUI 1
CMBICIT BEKTOPOB

28 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 1
YHCII0

29 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 1
YHCIIO

30 CrnoxeHue 1 BEIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 1
YHCII0

31 Paznosxenue BekTopa 1o IByM HEKOJITMHEAPHBIM BEKTOPaM 1

32 Koopaunats! BekTopa

33 CkansipHoe MpOU3BECHNUE BEKTOPOB, €r0 MPUMEHEHHE IS 1
HAXOXICHUS JUTMH U yTJIOB

34 CkanspHoe Mpou3BeIeHHE BEKTOPOB, €r0 MPUMEHEHHE TS 1
HAXO0XACHUS JUIMH U yTJIOB

35 Pemrenue 3ama4 ¢ mOMOIIBIO BEKTOPOB 1

36 Pemenue 3amau ¢ moMoIb0 BEKTOPOB 1

37 [TpumMeHeHre BEKTOPOB I peLIeHNs 3aa4 (PU3NKU 1

1

38 KonrtponsHas padora o teme "Bektopsr"

39 JlexapTOBBI KOOPAMHATHI TOYEK Ha TIOCKOCTH 1

40 YpaBHEHHE IPAMOIA 1

41 YpaBHeHue npsMon 1

42 VYpaBHEHHE OKPYKHOCTU 1

43 KoopaunaTs! Touek nepeceueHrs OKpY>KHOCTH U TIPSIMOK 1

44 Metoa KOOpAMHAT MPH PEIICHUH T€OMETPHUYECKUX 3a]1ad, 1
MPAKTUYECKHX 33124
MeTo KOOpAMHAT MPH PEIICHUH T€OMETPUUYECKUX 3a7a4

45 ’ 1
MPAKTUYECKHX 33124

46 MeTtox KOOpAMHAT IIPH PELICHUH T€OMETPUUECKUX 3a1a4 1

2




MPAaKTUYCCKUX 3a1a4d

KonTpomnbHas padota mo Teme "JlekapTOBBI KOOpIUHATHI Ha

47 | 1
MJIOCKOCTH
48 [TpaBuIEHBIE MHOTOYTOJIHUKH, BBIYUCIICHUE HX AJIEMEHTOB 1
49 Yucno mt. J[nHa OKpy>KHOCTH 1
50 Uwucno z. [nmrmHa OKPYKHOCTH 1
ol JiHa 1yTU OKpYKHOCTH 1
52 Panuannas mepa yria 1
53 [Tnomane kpyra, ceKTopa, CerMeHTa 1
54 [Tnomane kpyra, ceKTopa, CErMeHTa 1
55 [Tnomane kpyra, ceKTopa, CErMeHTa 1
56 [ToHsITHE O NBMKEHUU TUIOCKOCTH 1
57 [TapannensHBII IEPEHOC, TOBOPOT 1
58 [MTapannenbHblii TEpeHOC, TOBOPOT 1
59 [TapannensHBII IEPEHOC, TOBOPOT 1
60 [MapannenbHblii EpEeHOC, TOBOPOT 1
61 [IpuMeHeHne TBUKEHHIA MTPU PEIICHUH 3a71a4 1
62 KonrtponsHas padora o remam "[IpaBunbHbie 1
MHOT'OYTOJbHUKHU. OKPY>KHOCTh. JIBUKEHUS TIIIOCKOCTH"
63 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM. 1
N3mepenne reoMeTpuiecKux BeIU4rH. TpeyroibHUKI
64 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM. 1
[MapannensHbie ¥ MEPIICHINKYISPHBIC TIPSIMBbIC
[ToBTOpeHme, 06001IeHNE, CCTEeMAaTH3al1s 3HAHUH.
65 OxkpyxHOCTb U KpyT. ['eomeTpuueckue nocTpoeHus. YTJibl B 1
OKPY>KHOCTH
66 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 3HAHUH. 1
BrcanHble U OMEICAHHBIE OKPY>KHOCTH MHOTOYTOJIbHUKOB
1
67 HroroBast koHTpOIBHAS paboTa
68 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHU I 1
68

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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