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MNOACHUTEJIBHASA 3AIINCKA

[eoMeTpMA KaK Of4WH W3 OCHOBHbIX pa3fenioB LUKO/IbHON MaTeMaTuKW,
NMEIOLNIA CBOEW LeNblo 06ecneunTb M3yYyeHne CBOWCTB W pa3MepoB quryp, mx
OTHOLUEHWA W B3aMMHOe  pPacrosioXeHue, OMupaeTcs Ha  JIOTMYECKY!Ho,
[0Ka3aTeNlbHY NIMHUI0. LIeHHOCTb M3yYeHUs TeOMETPUM Ha YPOBHE OCHOBHOIO
06LLEero 06pa3oBaHNsA 3aK/IOHaeTCA B TOM, YTO 06yYatoLLMIACS YYUTCS NMPOBOAUTL
[0Ka3aTe/lbHble PacCyXXAeHus, CTPOUTb IOrMYecKne yMOo3aK/IioUeHNs, L0Ka3biBaTh
NCTUHHbIE YTBEPXAEHMS W CTPOUTb KOHTPNPUMEPbI K JI0XHbLIM, MPOBOAUTL
paccy)XeHnsi  «OT  MPOTUBHOrO», OT/IMYaTb CBOWCTBA OT  MNPU3HAKOB,
(hopMynMpoBaTb 0O6pPaTHbIE YTBEPXKAEHWS.

BTopoli Uenbito U3yyYeHUs TeoMeTpuM SABNSETCA WCMOMb30BaHWe eé Kak
WNHCTPYMEHTa MpW PeLIeHnN KakK MaTemMaTMyecKmx, TaK W MpakTUYeCcKUX 3ajad,
BCTPeYaloWmMxXcss B  peasibHON XM3HW. OOyvaloLWMACA [LO/MKEH Hay4uTbCA
OrnpefennTb FeOMEeTPUYECKYHO (PUrypy, onucatb C/0BaMM AaHHbIA YepTEX Wu
PUCYHOK, HaTK Nowaab 3eMe/IbHOro y4acTka, paccuntaTb He0OX0AMMYHO ANINHY
OMTOBOJIOKOHHOIO Kabensa wmnm Tpebyemble pasmepbl rapaxa Ansa aBToOMOOWNS.
STOMY COOTBETCTBYET BTOPasi, BblUNCIUTE/IbHAA NIMHUSA B U3YUYEeHUU FEOMETPUN.
Mpn pelieHnN 3afa4 NPaKTUYECKOro xapakTepa 00y4vatoLWMinca y4mMTcsa CTPOUTH
mMaTteMaTMyeckme MOAENN  peasibHbIX  >KM3HEHHbIX  CUTyauumiA, MpPOBOAMTH
BbIYMNC/IEHNA 1 OLeHMBATb afieKBATHOCTb NOJTYYeHHOr 0 pesysbTara.

KpaiiHe BaXHO MOAYEPKMBATL CBSA3M TEOMETPUM C APYTUMU  Yy4HeBHbIMU
npeaMeTamy, MOTUBMPOBATb MCMO/b30BaTb ONPEAEIEHNS TeOMETPUYECKUX PUTryp
N NOHATWIA, AEMOHCTPUPOBATb MPUMEHEHWE MOMYYEHHbIX YMEHWA B (OU3MKe U
TEXHUKE. ITW CBA3N Hambonee SAPKO BUAHbI B TemMax «BekTopbl»,
«TPUrOHOMETPUYECKME COOTHOLLEHMA», «MeTod KoopauMHat» WU «Teopema
Mudparopa.

YuebHbIin Kypc «IeoMeTpusi» BKIOYAET CreAytowmne OCHOBHblE pasfesbl
cogepxaHus: «leomeTpuyeckme ¢Urypbl U UX CBONCTBa», «l/13mepeHue
reOMEeTPUYECKNX  BENNYMH», «[leKapToBbl KOOPAMHATbI Ha  M/IOCKOCTU»,
«BekTopbI», «ABMXEHNA MNOCKOCTU», «[1peobpa3oBaHNs NOA0OUS.

Ha n3y4yeHune yyebHoro kypca «l"feometpus» oteoantca 136 vaca: B 7 Knacce
— 68 yacos (2 yaca B Hefent), B 8 knacce — 68 yacos (2 Yaca B Heflento),B 9 Knacce
- 68 yacoB (2 yaca B Hefiento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HauasibHble NOHATUA reoMeTpUKN. Touka, NpaAMas, 0TPE30K, nyd. Yron. Buabl
yrnos. BepTuKanbHble W CMeXHble Yyrnabl. buccektpuca yrna. JlomaHas,
MHOTrOYro/ibHuK. NapannenbHOCTb U NEPNeHANKYNAPHOCTL NPAMbIX.

CuMMmeTpUuYHbIe gurypbl. OCHOBHbIE CBOCTBA OCEBOM CUMMETPMK. prMepbI
CUMMETPUN B OKPYXKaIOLLLEEM MUpE.

OCHOBHblE MOCTPOEHNA C MOMOLUBIO UMPKYNA U NNHENKN. TpeyrofibHuK.
BbicoTa, MefjmaHa, bUcceKTpumca, X CBOMCTBA.

PaBHOOEAPEHHbIA M PaBHOCTOPOHHWIA  TPeyronbHWKW.  HepaBeHCTBO
TPeyrosibHuKa.

CBoilcTBa W MpU3HaKNW paBHOGEAPEHHOro TPeyrofibHuKa. [pu3Haku
paBeHCTBa TPeyro/ibHUKOB.

CBolicTBa ¥ Npu3Haky napannenbHbIX NpsaMbix. Cymma yrioB TpeyrosibH1Ka.
BHeLUHWE yrbl TPeyrosibHUKa.

MpsAMOYrofibHbIA  TpeyrofibHUK. CBOWCTBO  MefuaHbl  MPAMOYro/ibHOro
TPeyrosibHUKa, NPoBeAEHHOM K runoTeHy3e. MNpu3Haky paBeHCTBa NPAMOYTO/bHbIX
TPEYro/ibHNMKOB. NPAMOYro/bHbIN TPeyronbHUK ¢ yriom B 30°.

HepaBeHCTBa B TeOMETPUWN: HEPaABEHCTBO TPEYrosibHMKa, HepaBeHCTBO O
[JIMHe NIOMaHOW, Teopema O 6osblUeM Yriie 1 60/bLUe CTOPOHE TPEYro/bHUKa.
MepneHAMKyNsap N HaKNOHHaS.

[eomeTpuyeckoe MeCTO ToYeK. buccektpuca yrna u  CepefuHHbIN
neprneHAnKynap K 0OTpe3Ky Kak reoMmeTpuyeckne MecTa TOYeK.

OKpY>XXHOCTb WM Kpyr, Xopga W AuvaMeTp, WX CBOWCTBa. B3aumHoe
pacnonoXeHre OKPY>XHOCTU M npamoil. KacatenbHas U cekyllas K OKPY>KHOCTH,
OKpY>XHOCTb, BMNWCaHHas B Yron. BnucaHHad M ONUCaHHass OKPY)XXHOCTU
TPeyrosibHuKa.

8 KUIACC

YeTbIpéXyronbHuku. MapannenorpaMmm, ero npu3Haky U CBOMcTBa. YacTHble
clyyan napasnenorpammos (NPsMOyrofisHUK, poM6, KBagpar), MX MPU3HaKku u
cBOMCTBa. Tpaneuus, paBHOOGOKas Tpaneuusi, €€ CBOWCTBA W MNPU3HAKW.
MpAMoyronbHas Tpaneuus.

MeTof yABOEHUs MefumaHbl. LleHTpanbHas cummetpus. Teopema daneca u
Teopema 0 NPONOPLMOHa/bHbIX OTPe3Kax.

CpefiHvie NMNHUK TPeyronbHNKa 1 Tpaneunn. LIeHTp Macc TpeyrosibHuKa.

Mosobre TpPeyrosibHMKOB, KO3P(UUMEHT nogobus. [MpusHakm nofobus
TPeyronbHMKOB. MNMpuMeHeHKe Nofooma Npu peLleHnn NPakTUYeCcKnx 3agau.



CsoilcTBa nowjaferd reoMeTpuyeckux quryp. ®opmynbl Ans nnowagm
TpeyronbHUKa, napannenorpamma, pomba v Tpaneuun. OTHOLUEHME MNJOLWALEN
MOA0GHbIX uryp.

BbluncneHne nnowatein TpeyrosibHUKOB M MHOTMOYro/IbHUKOB Ha K/eTyaToMu
bymare.

Teopema [Mndparopa. lMpumeHeHWe Teopembl [Mudaropa npu  pelleHum
NpakTU4ecKnx 3agau.

CuMHYyC, KOCVHYC, TaHreHC OCTPOro yrna npsaMoyrosibHOro TPeyrosibHUKa.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUYECKUE (YHKLNM
yrnos B 30, 45 n 60°.

BnvcaHHble 1 LeHTpasbHbIE YI/bl, YTO/ MeXAy KacaTe/lbHON 1 XOPA0W. YT /ibl
MeXay Xopaamu N ceKywumn. BrnmcaHHble W onucaHHble YeTbIPEXYTO/IbHUKN.
B3auMHOe pacnonoxeHue ABYX OKPYXXHOCTeil. KacaHue OKpyXXHocTei. Obuime
KacaTe/ibHble K 1BYyM OKPY>KHOCTSAM.

9 KUIACC

CWHyc, KOCWHyc, TaHreHc yrnoe ot O pgo 180°. OcHoBHoOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMY/ibl MPUBEAEHNS.

PelleHme Tpeyro/ibHNKOB. TeopemMa KOCMHYCOB M TeopeMa CUHYCOB. PellieHne
NPakTU4ecKnx 3agay ¢ UCNosb3oBaHNEM TEOPEMbI KOCMHYCOB U TEOPEMbI CUHYCOB.

MpeobpazoBaHue nonoowms. MNMonobre COOTBETCTBEHHbIX 3/IEMEHTOB.

Teopema O nNPOU3BELEHUN OTPE3KOB XOpA, Teopembl O MNPOM3BEAEHUU
OTPEe3KOB CEKYLLMX, TEOpeMa 0 KBagpaTe KacaTe/lbHOW.

Bektop, fAnmHa  (MOAynb)  BEKTOpa,  COHarpas/ieHHble  BEKTOPbI,
NPOTUBOMO/IOXXHO Hanpas/ieHHbIe BEKTOPbI, KOJI/IMHEAPHOCTL BEKTOPOB, PaBeHCTBO
BEKTOpPOB, oOnepauum Hag BekTopamu. Pa3no)keHne BekTopa Mo  [ABYM
HeKON/IMHeapHbIM BekTopam. KoopauHatbl BekTopa. CKanspHoe npoussegeHue
BEKTOPOB, MPUMEHEHME ANA HAXOXAEHNA A/IUH U YT0B.

[leKapToBbl KOOPANHATbI HA M/TIOCKOCTU. Y paBHEHNA MPAMOI 1 OKPY>KHOCTM B
KoOpAnHaTax, rnepeceyeHme OKPY>KHOCTENn U npsMbIX. MeTof KoopauHaT U ero
NpUMeHeHwe.

NpaBuNbHbIE MHOTOYrO/IbHUKKW. [/1MHa OKPY>KHOCTW. ['pafycHasa 1 pagnaHHas
Mepa yrna, BblYMC/NEHME ANMH OYyr OKPYXKHOCTei. lnowaas Kpyra, Cektopa,
CermMeHTa.

[BWKEHNS NMOCKOCTU M BHYTPEHHWE CUMMETPUU (uryp (3/1eMeHTapHble
npefcTasneHus). MapannensHbIi nepeHoc. MoBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOEHWS Mporpammbl  Y4eOGHOro Kypca
«["eoMeTpua» XapaKTepusyrTCA:

1) narpuoTHYecKoe BOCIIMTAHME:

MNPOABMIEHNEM MHTEpeca K MPOW/IOMY W HacTOsAWEMY POCCUIACKON
MaTeMaTWKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTVMDKEHUSM  POCCUMCKUX
MaTeMaTUKOB N POCCUMCKON MaTEMaTUYECKOWN LUKOMbI, K WUCMO/b30BaHNIO 3TUX
AOCTUXKEHWNIA B APYTrnX HayKaX U NPUKnagHbIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

rOTOBHOCTbO K BbIMO/IHEHMIO 06A3aHHOCTEN FpaXKaaHUHa U peannsauumn ero
npas, MpeAcTaBfieHMEM O MaTemMaTUYecKMX OCHOBaxX (DYHKLMOHMPOBaHUSA
Pa3NYHbIX CTPYKTYP, SIBMEHMIA, Npoueayp rpaxaaHckoro obuiectsa (Hanpumep,
BbIGOPbI, OMPOChI), TOTOBHOCTLIO K 0BCYXXAEHUIO 3TUHECKMX NPO6/IEM, CBA3AHHbIX
C MNPaKTUYECKUM MNPUMEHEHVWEM AOCTUMXKEHUA HayKW, OCO3HAHMEM BaXXHOCTU
MOPa/IbHO-3TUYECKUX NMPUHLUMUIMOB B AeATeNIbHOCTN YYEHOT0;

3) Tpy10BO€ BOCIUTAHME:

YCTAHOBKOM Ha aKTWMBHOE Y4aCTMe B PELUEHUMM MNPaKTUYECKUX 3aaad
MaTeMaTMUeCKO HanpaBfEHHOCTU, OCO3HAHMEM BaXKHOCTU MaTeMaTUUecKoro
006pa3oBaHNA Ha MPOTSHKEHUU BCEM XXMU3HW ANS YCMNELIHON MpodecCcroHabHOM
AEeATENbHOCTN N Pa3BUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHNEM NHANBNAYA/IbHOW TPAEKTOPUMN 06pa30BaHNS U XN3HEHHbIX NaHOB C
YYETOM JINYHBIX MHTEPECOB U OOLLIECTBEHHbIX NOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CNOCOOGHOCTBID K 3MOLIMOHaNbHOMY W 3CTETUYECKOMY  BOCMPUATUIO
mMaTeMaTUYecKMX O0OBLEKTOB, 3aday, PELUEHWI, PacCy>KAeHWUA, YMEHUO BUAETb
MaTeMaTn4yeckme 3aKkOHOMEPHOCTU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OopueHTaumelr B [eATE/IbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeAcTaBneHnin 06 OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BUTUS Ye/lOBEKa, NPMPOAb! U
06LLEeCTBa, MOHMMAHWEM MaTeMaTMUYECKOM HayKM KaK Cepbl 4YenoBeyecKoM
[eATENbHOCTN, 3TanoB €€ Pa3BUTUA U 3HAYMMOCTW A9 PasBUTUA LiMBUIU3aLNN,
OB/NIaIEHNEM A3bIKOM MaTeMaTUKM U MaTeMaTUYECKOWN Ky/NbTYPON Kak CPefcTBOM
MO3HaHWA MUpa, OBMAfEHNEM MNPOCTENLLIMMM HaBblKaMW WCCeA0BaTe/IbCKOM
[leATeNbLHOCTH,



6) ¢usuyeckoe BocmUTaHHMe, (POPMHMPOBAHHE KYJIbTYPbI 310POBbS H
IMOIIUMOHAJBHOI'O 6J13FOHOJIy‘II/ISI:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4ecKue 3HaHMS B MHTEpecax CBOEro
300pOBbSi, BeAEHWs  3[0pOBOr0  06pasa  >KWM3HW  (3[A0POBOE  MUTaHUE,
cOaNaHCUPOBaHHbIA  PEeXWUM 3aHSTWIA W OTAbIXa, PerynspHas uanyeckas
aKTMBHOCTb), CHOPMUPOBAHHOCThHO HaBblKa pedieKcum, MPU3HaHNEM CBOErOo Npasa
Ha OLUMOKY M TaKOro e MnpaBa ApYroro YenoBeka;

7) K0JI0THYECKOE BOCITUTAHHE:

OpUWeHTaLIMel Ha NPUMEHEHMEe MaTeMATUUYECKMX 3HAHWIA 15 peLLieHuns 3aaa4 B
061aCTN COXPAHHOCTY OKPYXKatoLLeld cpefibl, MIaHMPOBaHMS NOCTYMKOB W OLEHKU
NX BO3MOXXHbIX MOCNEACTBMIA AN OKPYXKAtOLLIEI Cpefibl, 0CO3HAHNEM TN06aIbHOr0
XapakTepa 3KOM0rM4Yeckux nNpo6iem 1 NyTein nx peLleHns:;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpenbl:

FOTOBHOCTbIO K [e/iCTBMAM B YCMOBMSIX HEOMNPeAeNéHHOCTU, MOBbILIEHNIO
YPOBHSI CBOEI KOMMETEHTHOCTMN Yepe3 NPaKTUYeCKYHo 1edTeNbHOCTb, B TOM Yuc/e
YMeHWe YuuTbCa Y APYruX Ntofei, npuobpetatb B COBMECTHOW [eATeNbHOCTY
HOBble 3HaHWSI, HaBbIKN 1 KOMMETEHLMN 13 OMbITa APYruX;

HEeo6X0AMMOCTbIO B (DOPMMPOBAHWM  HOBbLIX 3HaHWIA, B TOM uuChe
hopMynMpoBaTh Uaen, MOHATUS, TUNOTe3bl 06 06bEKTAX W ABMEHUSAX, B TOM UUCNe
paHee HeW3BECTHbIX, 0CO3HaBaTb [JeUUUTbI  COOGCTBEHHbIX 3HaHWUIA  ©
KOMMNETEHTHOCTelA, NNaHNPOBaTb CBOE Pa3BUTUE;

CMOCOBHOCTbID  0CO3HAaBaTb  CTPECCOBYHD — CUTyalMiO,  BOCMPUHMMATb
CTPECCOBYIO CMTYalMIO KaK BbI30B, TPEOYIOLIMIA KOHTPMEP, KOPPEKTMPOBATb
MPUHMMaeMble PeLLeHNs U AelicTBUSA, (HOPMY/NIMPOBaTb M OLEHMBATb PUCKU U
nocneacTBms, hopMUPOBATbL OMbIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jijornueckue AeMcTBUA:

e BbIABATb N XapaKTepn3oBaTb CYLLECTBEHHbLIE MPU3HAKN MaTeéMaTUYeCKNX
OOBLEKTOB, MOHATWIA, OTHOLLEHWIA MeXAy MOHATUAMKU, (HOPMYNNPOBaTb
onpeaeneHnd I'IOHFITI/II‘/JI, yCTaHaB/INBaTb CyLLI|ECTBeHHbII7I MPU3HaK
Knaccuukauum, OCHOBaHWS AN O060OLUEHWS W CPaBHEHWS, KpUTEpUM
npoBoAMMOro aHa/1M3a,

e BOCMPUHMMATb, (HOPMY/NMPOBaTb W MPeo6pasoBbiBaTb  CYXKAEHUS:
yTBEPAUTENBHbIE W OTpUUaTe/lbHblE, €AWHWYHbLIE, YaCTHblE W« o6u_u/|e,
YC/IOBHbIE;



BbIABNATL ~ MaTemaTMyeckue  3aKOHOMEPHOCTW,  B3aMMOCBA3M U
NpoTMBOpPeUMs B (hakTaX, [aHHbIX, HaOMOLEHUAX W  YTBEPXAEHUAX,
npegnaraTb KpUTEpUU 4N BblsiBNIEHWUSA 3aKOHOMEPHOCTEN N MPOTUBOPEYNI;
[enatb BbIBOAblI C WCMO/Ib30BaHWEM 3aKOHOB /IOMMKW, [efyKTUBHbIX W
NHAYKTUBHBIX YMO3aK/TKOUEHWIA, YMO3aK/IKOUEHWIA M0 aHa/lornu;

pasbupaTtb AoKasaTenbCTBa MaTeMaTUYeCKMX YTBEPXKAeHW (npsivble u OT
MPOTMBHOI0), MPOBOAMTL CaMOCTOATE/IbHO HEC/IOXHbIE [0Ka3aTe/IbCTBa
mMaTemaTuyeckmx (PaKkToB, BbICTpamBaTb aprymeHTauuio, npuBOAUTb
MPYMeEPbI U KOHTPNPUMepPbI, 060CHOBbLIBATb COOCTBEHHbIE PACCYXKAEHUS;
BbIGMpaTb Crnocob pelleHnUs yyebHOW 3agaym (CpaBHMBATb HECKO/bKO
BapMaHTOB peLUeHns, BbloMpaTb Haubonee MOAXOAAWMIA C  YYETOM
CaMOCTOATE/IbHO BbleNEeHHbIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCNONb30BaTb BOMPOCHI KakK WCCNeA0BaTeNbCKUA UHCTPYMEHT MO3HAHWUS,
(hopmynMpoBaTb BOMPOCHI, (PUKCMPYIOLLME NPOTMBOPEYne, Mpobremy,
CaMOCTOSATE/IbHO  yCTaHaBNMBaTb WCKOMOE W [aHHoe, (OPMMPOBaThb
rMnoTesy, apryMeHTMPOBaTb CBOK NMO3NLMIO, MHEHWE;

MPOBOAUTL MO CaMOCTOSTe/IbHO COCTaB/IEHHOMY [M/1aHy HEC/I0XKHbIN
3KCMEPUMEHT, HeOO0/bLLIOE NCCeA0BaHME MO YCTaHOB/IEHNIO 0COBEHHOCTEN
mMaTeMaTM4eckoro o6bekTa, 3aBUCMMOCTEN 0O BLEKTOB MeX Ay CO00iA;
CaMOCTOATE/IbHO (hopMyNMpoBaTb 0606LLEHNA M BbIBOAbI MO pPe3y/bTaTam
MPOBeAEHHOro HabMaeHNs, UCCnefoBaHUsA, OLEeHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX pe3y/ibTaToB, BbIBOAOB U 0606LLEHNIA;

MPOrHO3MpoOBaTb BO3MOXHOE pa3BUTME MNpoLecca, a TaKKe BblABUraTh
MPEANONOXEHNS O ero Pa3BUTUM B HOBbIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BbISIBNATb HEAOCTaTOMHOCTb W M36bITOYHOCTL MH(OPMaLMK, AaHHbIX,
HeobX0AMMbIX AJ151 PeLLeHNS 3afaun;

BbIOMpaTb, aHaM3MpoBaTb, CUCTEMATM3MPOBATb W WHTEPMPETMPOBATb
NHOPMaLMIO pa3NNyHbIX BUAOB 1 (hOpM NPeACTaBNEHNS;

BbIOMpaTb (hopMy NpeAcTaBfeHWUs MWH(OpMaumM W UANKCTPMPOBaThb
pellaeMble 3ajayn CxXemamu, Auvarpammamu, WHOW rpatiMkonm un ux
KOMOUHaLmsamu;

OLEeHMBaTb HaAEXHOCTb WHMOPMaUMK MO KPUTEPUSAM, NPEASIOXKEHHbIM
yumtenem uam chopmynmpoBaHHbIM CaMOCTOSTENBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCMPWHMMATL 1 (POPMYNNPOBATb CYXKAEHNS B COOTBETCTBUM C YCNOBUAMU
W LUensMmn 06LLEHMS, ICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOK TOUKY 3PEHNS



B YCTHbIX W MUCbMEHHbIX TEKCTaX, [AaBaTb MOSACHEHWUA MO XO4Yy PeLLeHus
3a/1a4n, KOMMEHTUPOBATb MOYYEHHbI Pe3ynbTar;

B X0fe 00CYy>KAeHNs 3aaaBaTb BOMPOCHI MO CYLLECTBY 006CYyX/AaeMoW TeMbl,
Npo6/eMbIl, PeLIaeMOoi 3alayun, BbiCKasblBaTb UAEW, HaLENEeHHbIE HA MOUCK
PELLEHMSI, COMOCTaBNATb CBOM CYXKAEHUSA C CYXXAEHUAMU APYTrUX Y4aCTHUKOB
Ananora, obHapyXueaTb pasiMuMe U CXOACTBO MO3ULMIA, B KOPPEKTHOM
(hopMme hopmynMpoBaTh pasHOrnacus, CBOM BO3PaXKeHUS;

NpeAcTaBNATb Pe3y/bTaTbl PELUEHMS 3afa4n, IKCNepUMEHTa, UCCeoBaHus,
MPOEKTa, CaMOCTONTeNbHO BblOMPaThb (hopMmaT BbICTYMNIEHUS C YY4ETOM 3aaad
Npe3eHTaLMmn 1 0CO6EHHOCTEN ayanTopuu;

MOHUMaTb M UCMO/b30BaTb NPEMMYLLLECTBA KOMaHAHOW U MHANBUAYaAIbHOM
paboTbl MPU peLeHnn Y4ebHbIX MaTeMaTUUYECKMX 3aay;

MPUHMMATL LieSlb COBMECTHON [eATeNIbHOCTKW, MMaHMPOBaTb OpraHM3auuio
COBMECTHO paboTbl, pacnpeaensdTs BuAbl paboT, [A0roBapmBaThCA,
06CcyXaaTb npouecc n pesynbTar paboTbl, 0606WaTh MHEHUSI HECKONbKNX
noaen;

yyacTBOBaTb B TpynnoBbIX ¢opmax paboTbl (06CyXaeHUs, 06MeH
MHEHMSIMKX, MO3rOBble LUTYPMbI U APYrie), BbINOMHATb CBOK YacTb paboThl
N KOOPAMHMPOBATb CBOWM AEWCTBMS C APYrMMU  YfieHamMy  KOMaH[bl,
OLIeHMBaTb KayecTBO CBOEro BK/aga B OOWMIA MPOAYKT MO KPUTEPUSM,
cthopMyIMPOBaHHbIM YYaCTHUKaMW B3aUMO/ENCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATE/IbHO COCTaBNATbL MNaH, alropuTM peLleHns 3agadm (U ero
4acTb), BblOMpaTb Crocob pelleHns ¢ YYETOM WMEHOLLMXCSH PecypcoB U
COOCTBEHHbIX BO3MOXHOCTEW, aprymeHTUpoBaTb W  KOPPEKTUPOBaTb
BapuaHTbl PELLEHWI C YYETOM HOBOM UH(hopMaL MW,

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BNafeTb CNoco6amm camonpoBepKU, CaMOKOHTPO/S NpoLiecca U pe3ynbTara
peLLeHNs MaTeMaTUYecKoli 3afaun;

npeaBuaeTb TPYAHOCTMW, KOTOPbIE MOTYT BO3HUKHYTb NP PELLIEHUN 3aaa4n,
BHOCWTb KOPPEKTVBbI B [eATeNIbHOCTb Ha OCHOBE HOBbIX 0GCTOSTENbCTB,
HalileHHbIX OLUNGOK, BbISBNEHHbIX TPYAHOCTEI;

OLIeHMBaTb COOTBETCTBME pe3y/nbTaTa [AesTe/lbHOCTU NOCTaBNEHHOW Lenu 1
YCNOBUSIM, OOBACHATb MPUYMHBI AOCTVXKEHWUS WM HEAOCTVDKEHUS Lienu,
HaXoAWTb OLLUNOKY, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

IHNPEAMETHBIE PE3YJIBTATBI



K KoHUy o06y4yeHMss B 7 kjaacce O00yYatOLIMACA MONY4YUT CedytoLume
NpeaMeTHbIe pe3ynbTaTbl:

Pacno3HaBaTb W3y4YeHHble TreoOMeTpuuyeckme (Urypbl, ONPeaensTb  UX
B3aMMHOE pPacrosioXKeHne, U306paxaTb reoMeTpuyeckme (Urypbl, BbIMOMHATH
YEPTEXM MO YC/OBUIO 3adaun. VI3MepaTb NIMHEVHbIE 1 YTI0BbIE BENNYUHBI. PeluaTb
3a7jaun Ha BbIYMCNIEHNE ANNH OTPE3KOB 1 BENINYMH YT/0B.

[enatb rpybyt0 OLIEHKY NMHEVHbIX W YINOBbIX BEAWYMH NPEAMETOB B
PeanbHOM >XM3HM, Pa3sMepoB MPUPOAHbLIX 00BLEKTOB. PasnnyaTb pasmepbl 3TWX
06BEKTOB M0 NOPAAKY BENUNHDI.

CTpouTb YepTeXM K FTeOMETPUYECKNM 3afadam.

Monb30BaTbCs MPU3HAKaMW PaBEHCTBA TPEYrofbHUKOB, WCMO/b30BaThb
MPV3HaKM 1 CBOWCTBA paBHOOEAPEHHbIX TPEYrO/IbHNKOB MPU PELLIEHNI 3aau.

MpoBOAUTL NOrMYECKMe PaCcCYXXAEHUS C MCNOMb30BaHNEM FEOMETPUYECKMX
TeopeM.

Monb30BaTbCs MPU3HaKamy pPaBEHCTBA MPAMOYIO/IbHbIX TPeyrofibHUKOB,
CBOINCTBOM Me/juaHbl, MPOBEAEHHON K TMNOTeHY3e NPsSIMOYTrO/IbHOMO TPeyronbHUKa,
B peLLeHN reoOMeTPUYECKMX 3aaau.

OnpefensTb NapansieflbHOCTb NPAMbIX C MOMOLLbHO YI/10B, KOTOpble 06pa3yeT
C HMMKM cekyllad. OnpeaenaTb napanfieflbHOCTb MNPAMbIX C MOMOLLbH PaBEHCTBA
PacCTOSHUIA OT TOYEK OAHOI NPSIMON A0 TOYEK APYroin Npsmoii.

PellaTb 3a/1auM Ha Knetyatoii bymare.

MpoBOAUTb BbIYMCNEHNS 1 HAXOAWUTb UMC/OBbIE U OYKBEHHbIE 3HAYEHWS YT/I0B
B FeOMETPUYECKMX 3afavax C MCMO/b30BaHNEM CYMMbl YI/I0B TPEYro/ibHUKOB
MHOFOYroflbHNUKOB, CBOWCTB Yr/0B, 00pa3oBaHHbIX MNPW MepeceyeHnn AByX
napansieNibHbIX NPSMbIX CeKyllel. PellaTh NPaKTUYECKME 3a4a4m Ha HaXxOoXaeHWe
YIN0B.

Bnagetb MNOHATMEM reOMETPMYECKOr0 MeCcTa TOYeK. YMeTb Onpeaenstb
OMCCEKTPUCY Yrna v cepeanHHbIN NePNeHANKYNNAP K OTPe3KY Kak reoMeTpuyeckune
MecTa TOYeK.

dopmynpoBaTb OMpPeAeNneHns OKPYXXHOCTM U Kpyra, XOpAbl M AnMameTpa
OKPY>XHOCTM, MO/b30BaTbCS MX CBOWCTBAMU. YMETb NMPUMEHSTh 3TU CBOICTBA MW
PeLLeHN 3aau.

Bnagetb MOHATUEM OMNUCAHHOM OKOMO TPeyroflbHUKa OKPY)KHOCTW, YMETb
HaxoauTb eé ueHTp. lMonb3oBaThbCA (hakTaMu O TOM, YTO OMCCEKTPUCHI YI/IOB
TPEYyrosibHMKa MepeceKkaloTcs B OA4HOM TOYKe, M O TOM, 4TO CepeauHHble
NeprneHAnKYnsapbl K CTOPOHaM TPeyro/ibH1Ka NepecekatoTCs B OAHOM TOUKE.

Bnagetb NOHATMEM KacaTeNlbHOM K OKPYXXHOCTMW, NOMb30BaTbCs TEOPEMOI O
NeprneHANKYNSPHOCTN KacaTenbHON 1 paanyca, NPOBEAEHHOI0 K TOUKE KacaHus.



Mofb30BaTLCA MPOCTENLUMMY FreOMETPUYECKMMMN HepaBEHCTBaMU, NMOHUMATb
NX NMPaKTUYECKUIA CMbIC/T.

MpoBOANTL OCHOBHbIE FEOMETPUYECKME MOCTPOEHUA C MOMOLLLIO LUMPKYSA U
NNHENKN.

K KoHUy o006y4yeHMs B 8 kiiacce OOyuvatOLMIACA MONY4MT CchefytoLme
NpeAMeTHble pe3y/bTaTbl:

Pacro3HaBaTb OCHOBHble BWAbl YETbIPEXYTO/IbHUKOB, WX  3/1IEMEHTbI,
M0/1b30BaTbCA MX CBOMCTBaMM NPU pPeLLeHn reOMeTpUYecKmnx 3agau.

MpYMeEHATb CBOWCTBA TOYKW MepeceyeHVss MeAuaH TpeyrosibHuka (LeHTpa
Macc) B peLLeHnn 3adad.

Brnagetb MOHATMEM CPefHEN TMHUKN TPeYroNbHNKA U Tpaneuun, NPUMEHATb NX
CBOICTBa MpY peLLeHnr reoMeTpuyecknx 3agad. Monb3oBatbes Teopemont Paneca
M TEOPEMON O MPONOPUMOHA/IbHBLIX OTpe3KkaxX, MNPUMEHATb WX [ANA peLleHns
MpaKTUYeCKMX 3a4au.

MpUMeHATb NPU3HaKM NOA06USA TPeyroibHUKOB B PELLEHUN reOMETPUYECKNX
3ajau.

Monb3oBaTbCcsA Teopemon [udaropa ANd pelleHns reoMeTPUYecKUX U
npakTnyeckmx 3agay. CTpouTb MaTeMaTUYeCKytO MOZESb B MPaKTUYECKMX 3afa4ax,
CaMOCTOATE/IbHO Aief1aTb YePTEX M HAXO4NTb COOTBETCTBYHOLLME AJINHBI.

Bragetb NOHATMAMWM CUHYCa, KOCWHYCa W TaHreHca OCTPOro yrna
MPAMOYrO/IbHOrO TPeyrosibHMKa. Mo/b30BaTbCA 3TUMM MOHATUSAMU 4S9 PeLLeHns
MpaKTUYeCKMX 3a4au.

Bbluncnatb (pasnuyHbiMn cnocobamm) nnowlaab TPeyrobHUKa U naowaan
MHOIFOYrosibHblX  ¢muryp  (Nonb3ysacb, rfAe HeoO6XOAMMO, Ka/bKyNsaToOpoM).
MpUMeHATb NONyYeHHble YMEHMS B MPaKTUYECKMX 3aadax.

Bragetb NOHATUAMW BMWUCAHHONO W LEHTPa/IbHOrO yrna, MCnonb3oBatb
TeopeMbl 0 BNUCAHHbIX yrnax, yrnax Mexzay Xopgamu (CekyLwmummn) n yrine Mexay
KacaTe/lbHOIN 1 XOpoW NPy peLleHn reoMeTPUYecKnX 3aaay.

Bragetb MOHATMEM OMWCAHHOIO YeTbIPEXYrO/bHMKA, MPUMEHSATL CBOWNCTBA
OMMCAHHOr0 YeTbIPEXYTO/IbHMKA MPW PeLLeHnn 3aaau.

[MpUMEHATL MOMYyYeHHbIE 3HAHWA Ha MpPaKTUKe — CTPOUTbL MaTemaTuyeckue
MoZenu 4N1s 3afay peasibHOM XM3HU U NPOBOAMTL COOTBETCTBYHOLLME BbIYUCIEHNS
C MPUMEHeHMeM MoJobus n TpUroHomeTpum (Nonb3ysacb, rhe HeobXo4UMO,
Ka/IbKYIATOPOM).

K KOHUy o006y4yeHMs B 9 kuacce OOyuvatOLMIACA MONY4YMT CchefytoLime
NpeAMeTHbIE pe3y/bTaTbl:

3HaTb TPWUrOHOMETPUYECKME (DYHKUMM OCTPbIX YI/I0B, HaxoguTb C WX
MOMOLLbIO pa3/InyHble 3/1EMEHTbI MPSAMOYTO/IbHOTO TPEeYrofibHNKa («peLueHne



MPAMOYTO/IbHbIX TPEYro/IbHUKOB»). Haxo4nTb (C MOMOLLBHO KaJlbKyNAaTopa) A/IMHbI
N YIbl ANS HETAO/IMYHBIX 3HAYEHWIA.

Monb3oBaTbCA hopmynaMu NPUBEAEHNS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOX/ECTBOM [/11 HAXOXXAEHUA COOTHOLLUEHWA MeXay TPUrOHOMETPUYECKMMU
Be/IMYMHAMM,

Mcnosnb3oBaTb TEOPEMbI CUHYCOB M KOCUHYCOB [/ HAXOX/AEHUA Pas/InyHbIX
3IEMEHTOB TPEYrofibHNKa («PeLleHne TPeyrosibHUKOB»), MPUMEHATb UX MNpw
PeLLeHNM reoOMeTPMYeCcKMX 3agau.

BnazeTb NOHATUAMK Npeobpa3oBaHns Nofo0Us, COOTBETCTBEHHbIX 3/IEMEHTOB
Nofo6HbIX uryp. Monb30BaTbCs CBOMCTBaMM MOAOOUA MPOU3BOSbHBLIX QUIYp,
YMeTb BbIYMCNATb A/IMHBbI U HaxoauTb Yribl Y MOJOOHbLIX (uryp. MpuMeHATb
CBOMCTBA MOAOOMS B MPaKTUYECKMX 3afayvax. YMeTb MNPVBOAWTL MPUMEpSI
MOA06HbIX PUryp B OKPYXKatoLLLEM MUpeE.

Monb30BaTbCs TeopemMamu 0 NMPOU3BEAEHNN OTPE3KOB XOpA, O NPOu3BeaeHNN
OTPe3KOB CEKYLLMX, O KBaApaTe KacaTe/lbHON.

Monb30BaTbCA BEKTOPaMW, MOHUMATb WX TEOMETPUYECKUA M (hU3NYECKUN
CMbIC/l, MPUMEHATb WX B PELUEHUN TeOMETPUYECKMX W (PU3NYECKMX 3afau.
MpUMeEHATb CKaIAPHOE NPOM3BeLEeHME BEKTOPOB A5 HAXOX/AEHNSA 4JIUH 1 YT/0B.

Mon1b30BaTbCsA METOLOM KOOPAMHAT Ha M0CKOCTU, MPUMEHATD €r0 B PELLEHNN
reoOMeTPMYECKNX N MNPaKTUYeCcKnX 3aaay.

Bragetb MOHATUAMK MPaBU/IbHOTO MHOTOYrOMbHWUKA, A/IMHBI OKPYXXHOCTW,
[JIMHBI YTV OKPY)KHOCTW U pafuaHHOM Mepbl yrna, yMeTb BblUMCAATb NAoLWaib
Kpyra v ero yacteid. MpUMeHsTb NONYyYEHHbIE YMEHMWS B MPaKTUYECKMX 3afadax.

Haxoautb ocu (MM UEeHTPbl) CUMMETPUM (PUryp, MPUMEHSTL ABUXKEHUS
MNOCKOCTW B NPOCTENLLUNX ClyYasX.

[MpUMEHATb NOMyYeHHble 3HAHUA Ha MPaKTUKe — CTPOUTbL MaTemaTuyecKue
MoZenu ANs 3afay peasibHOM XM3HU U NPOBOANTL COOTBETCTBYHOLLME BbIYUCIEHNS
C MPUMEHEHNEM NOoA06US U TPUrOHOMETPUYECKUX (YHKUMIA (NOMb3ysach, rae
He0BX0AMMO, KasIbKyNATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuecTBO 4acoB :‘)ﬂeKTpOHHLIe
Ne HaumenoBanue pa3aejioB u (uu¢posbie)
Konrpoabusie IIpakruyeckue
n/n TEM IIPOTrpaMMbl Bcecero Oﬁpa30BaTeJILHLIe
padoThbI padoThI
pecypchbl
MpocTenmne
1 reomMeTpuyeckmne purypbl 1 14 bubnmoteka LIOK
MX CBOMCTBA. N3mepeHne https://m.edsoo.ru/7f415e2e
reoOMeTPUYECKNX BeIMYMH
Bubnmoteka LIOK
2 Tpeyro 22 1
PEYTONGRNKY https://m.edsoo.ru/7f415e2e
3 MapannencHble NpsamMble, 14 1 Bubnmoteka LIOK
CyMMa Yr/10B TPeyrosibH1Ka https://m.edsoo.ru/7f415e2e
O oc :
4 r::nZ;KTH quet;;:mKepyr 14 1 bribnuorexa LIOK
P https://m.edsoo.ru/7f415e2e
MOCTPOEHMS
5 [MoBTOpPEHME, 0606LLIEHME 4 1 Bubnmoteka LIOK
3HaHWI https://m.edsoo.ru/7f415e2e
OBLLEE KOJIMYECTBO YACOB
W 68 4 0

MO NMPOIrPAMME



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

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
. bubnunoteka LLOK
1 HeTBIPEXYTO/IbHIKM 12 1 https://m.edsoo.ru/7f417e18
T
2 negEZMav?c))inaiﬁ:;iﬁp?;za?( Nnogo6Hble 15 1 bubnmorexa LIOK
Ponopy P » M1OR https://m.edsoo.ru/7f417e18
TPEYroNbHUKK
M .H 7
3 T TT;Q:HMKZ)LO:TAEHHOVI; n::nu:iﬁ?; tur 14 1 bubnnorexa LIOK
Pey y yp- https://m.edsoo.ru/7f417e18
Mnowaam nofobHbIX uryp
4 Teopema Mudparopa 1 Havana 10 1 bubnunoteka LIOK
TPUrOHOMETPUN https://m.edsoo.ru/7f417e18
YT bl B OKPY>KHOCTWU. BrivcaHHbie 1
5 OMUCaHHbIe YETbIPEXYTONbHUKN. 13 1 bubnunoteka LIOK
KacatenbHble K OKpy>KHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKPY>XHOCTEMN
o bnbnuoteka LIOK
M 4 1
6 OBTOPEHIE, 0006LLEHME SHAHMI https://m.edsoo.ru/7f417e18
OBLLEE KOJTMYECTBO YACOB INO 68 6 0

NMPOIrPAMME



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

NMPOIrPAMME

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypcsl
1 TpuroHomeTpns. TeopeMbl KOCUHYCOB U 16 1 bubnunoteka LLOK
CUHYCOB. PelLieHNe TPeyro/ibHUKOB https://m.edsoo.ru/7f41al2c
M :
: Merpiaecie soommassmn 10 1 Eutoreua LIOK
P https://m.edsoo.ru/7f41al2c
OKPY)XXHOCTM
bubnunoteka LLOK
B 12 1
3 SKTOpS! https://m.edsoo.ru/7f41al2c
4 JeKapToBbl KOOPAMHATLI Ha N/IOCKOCTU 9 1 bubnworexa LIOK
P PA https://m.edsoo.ru/7f41al2c
Mpa e MHOroyro : a
;| meorosies |
Py A Kpyra. https://m.edsoo.ru/7f41al2c
BbluncneHve nnowagen
bnbnmoteka LLOK
6 AABIDKEHIS MNOCKOCTH 6 https://m.edsoo.ru/7f41al2c
5 MoBTOpEHME, 0606LLEHNE, ; ) bubnunoteka LLOK
cucTemaTuzaums 3HaHWiA https://m.edsoo.ru/7f41al2c
OBLUEE KONTMYECTBO YACOB NO 68 5 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

HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne i/ Tema ypoka Komecreo acon JarTa uzydyenus Jlomauritee
Bcero 3a/laHune

1 TOuUKW, NpsAIMble, OTPE3KU. 1
MpoBeLLnBaHMe NPAMOA Ha MECTHOCTH

2 Nlyy. Yron 1

3 PaBeHCTBO reOMETPUYECKUX PUTYP. 1
CpaBHeHe 0TPe3KOB U YroB

4 JnnHa oTpeska 1

5 EAVHWUBLI 3MepeHus. 3mepuTenibHble 1
NHCTPYMEHTbI

6 I"pasycHas mMepa yrna. iamepeHuve yrnos 1
Ha MECTHOCTM

7 CMeXXHble 1 BEPTUKa/IbHbIE YI/bl 1
MepneHANKYNApHbIE NPSMbIE.

8 IMocTpoeHne NpPAMbIX YrioB Ha 1
MEeCTHOCTU

9 PeLueHue 3agau

10 KoHTposnbHas pabota Ne 1

11 TpeyrofibHNK

12 [MepBbIi NPU3HaK paBeHCTBa 1
TPeyrosibHUKOB

13 MepBbIil NPU3HaK paBeHCTBa 1
TPeyrosibHUKOB

14 MeprieHAMKYNAP K NPAMOiA 1




MeamaHbl, 6CCEKTPUCHI U BbICOTbI

15 1
TPeyrosibH1Ka

16 CBolicTBa paBHOGepeHHOro 1
TPeyrosibH1Ka

17 BTopoii npu3Hakn paBeHCTBa 1
TPeyrosibHUKOB

18 BTopoli npusHakn paBeHCTBa 1
TPeyrosibHUKOB

19 TpeTunii Npu3Hakn paBeHCTBa 1
TPeyrosibHUKOB

20 TpeTnii NpU3HaKky paBeHCTBa 1
TPeyrosibHUKOB

21 OKpYy>XHOCTb 1

22 IMocTpoeHne UMPKYNeM 1 NIMHENKOW 1

23 Mprmepbl 3a4a4 Ha NMOCTPOEHWE 1

24 PeLleHue 3agau 1

25 KoHTposnbHas pabota Ne 2 1

26 OnpepeneHvie napannefibHbIX NPAMbIX 1

27 Mpu3Hakn NapannieflbHOCTU ABYX 1
NPAMbIX

)8 Mpu3Hakn napanieflbHOCTH ABYX 1
NPSMbIX

29 MpakKTnyeckme cnocobbl MOCTPOEHMS 1
napasinenbHbIX NPAMbIX

30 06 akcrmomax reoMeTpun

31 AKcnoma napannenbHbIX NpAMbIX




Teopembl 06 yrniax, 06pazoBaHHbIX

32 [ABYMSA napanefibHbIMU NMPAMbIMU U 1
CeKylLLen
¥YTbl C COOTBETCTBEHHO
33 napainensHsIMU 1NN 1
nepneHANKYNApHbIMK CTOPOHaMU
34 PelleHue 3agau 1
35 PeLleHue 3agau 1
36 KoHTposnbHas pabota Ne3 1
37 Teopema 0 CyMMe Yr0B TPeyronbH1Ka 1
38 OCTpoyFOHbHEIVI, MPAMOYrO/IbHbINA 1 1
TYNOYrO/IbHbIA TPEYro/IbHUKM
39 Teopema 0 COOTHOLLEHMAX MeXAY 1
CTOPOHaMW 1 yrnaMmn TpeyrosbHMKa
40 HepaBeHCTBO TpeyronbHuKa 1
41 HepaBeHCTBO TpeyronbHuKa 1
42 PelleHue 3agau 1
43 KoHTponbHas pabota Ned 1
44 HekoTopble CBOCTBA U NPU3HAKW 1
NPSAMOYTO/IbHbIX TPEYro/IbHUKOB
45 Mpu3HaKn paBeHCTBa NPAMOYTO/IbHbIX 1
TPeyrosibHNKOB
46 Mpu3HaKK paBeHCTBa NPSAMOYIO/bHbIX 1
TPeyrosibHNKOB
PaccTosiHVe OT TOYKM 0 NPSMONA.
47 PaccTosaHue mexay napannienbHbiMu 1

NpPAMbIMA




PaccTosiHMe OT TOUKM [0 NPSMOIA.

48 PaccTosHue mexay napannenbHbIMu 1
npAMbIMA

49 [NocTpoeHne TpeyronbHMKa Nno Tpeém 1
afemMeHTam

50 [MocTpoeHWe TPeyroibHUKa Mo TPEM 1
anemMeHTam

51 PeLleHue 3agau 1

52 PelleHue 3agau 1

53 KoHTposnbHas pabota Ne5 1

54 CsolicTBa brcceKTpuUchl yrna 1

55 CBoiicTBa CepeiMHHOro 1
neprneHAnKynsapa K oTpesky

56 CBsolicTBa AnaMeTpoB 1 Xopa, 1
OKPY>KHOCTM
Tpu cnyyas B3aMHOI0 pacrosioXeHuns

o7 OKPY>KHOCTM 1 nNpsamoii. KacatenbHas K 1
OKPY>KHOCTM

58 BrivcaHHas 1 onucaHHas OKPY>XXHOCTU 1
TPeyrosibH1Ka

59 CD|/|rypE|, CUMMETPUYHbIE OTHOCUTENBHO 1
npsMoin

60 OceBasi CMMMETPUS 1 e€ CBOICTBA 1

61 PeLleHue 3agau 1

62 PeweHue 3agau 1

63 KoHTponbHas pabota Ne6 1




MoBTOpeHME 1 0606LLEHME 3HAHWIA

64 OCHOBHbIX NOHSATUIA 1 METOAOB Kypca 7 1
Knacca
MoBTOpeHME 1 0606LLEHME 3HAHWIA
65 OCHOBHbIX MOHATWI N METOLOB Kypca 7 1
Knacca
lMoBTOpeHME N 0606LLEeHME 3HAHWIA
66 OCHOBHbIX MOHATWI N METOLOB Kypca 7 1
Knacca
lMoBTOpeHME N 0606LLEeHME 3HAHNIA
67 OCHOBHbIX NMOHATUIA U MeTOAO0B Kypca 7 1
Knacca
68 Torosas KOHTposibHas paboTa 1
OBULEE KOJTMYECTBO YACOB IO NMPOIrPAMME 68




8 KVIACC

No 11/ Tema ypoka KosnyecrBo yacon Jlara JlomamHee
Bcero U3Yy4YeHUS 3aJlaHue
1 BbINyK/IbliA MHOTOYTO/IbHUK 1 He 3a4aHo
2 YeTbIpexyro/ibH1K 1
3 Mapannenorpamm 1
4 Mapannenorpamm 1
5 [Npun3Haku napannenorpamma 1
6 Mpu3HaKu napannenorpamma 1
7 Tpaneumsa 1
8 Tpaneums 1
9 [MpAMOYronbHUK 1
10 Pom6 v kBagpat 1
11 Pom6 v KBagpar 1
12 LleHTpanbHaa CMMMETPUN 1
13 PeLleHwue 3aaa4 rno Teme 1
«YeTbIpexyroibHNKM»
14 KoHTposibHas paboTtaNe 1
15 lNoHATME nnoLaan MHOIOYronbHMKa
16 MNnowanb KBagpaTa. lnowaab 1
NPAMOYroNbHNKA
17 lnowwaas napannenorpamma 1




18 Mnowanb napainenorpamma 1

19 [Nnowanb TpeyronbHuKa 1

20 Mnowaab TpeyrosbHMKa 1

21 Mnowanb Tpaneymm 1

22 MNnowaab Tpaneummn 1

23 Teopema Mudparopa. 1

24 Teopema MNMudparopa. 1

25 Teopema, obpaTHas Teopeme [Muaropa 1

26 dopmyna 'epoHa 1

27 PelLeHWe 3aaau. 1

28 KoHTposbHas paboTa No2 1
[MponopumoHabHble OTPE3KMN.

29 OnpepaeneHve NoJo6HbIX 1
TPeyronbHNUKOB

30 OTHoLeHWe nnoLager NoAooHbIX 1
TPeyronbHNUKOB

31 MepBblil NpM3HaK NoA06MS 1
TPeyronbHUKOB

39 BTopoi1 npusHak nogobums 1
TPeyronbHNKOB

33 BTopoli npm3Hak nogobus 1

TpeyronbHWKOB




TpeTuii NpnsHak nogooms

34 1
TPeyronbHNUKOB

35 TpeTuii NpnsHak nogooums 1
TPeyronbHUKOB

36 PelleHune 3agay 1

37 KoHTponbHas paboTta Ne 3 1

38 CpefHas NMHUA TpeyronbHUKa 1

39 CpefHAa NMHUA TPeyronbHMKa 1

40 UeTbIpe 3ameyaTes/ibHble TOUKU 1
TpeyronbHNKa

41 MponopumoHanbHble OTPe3KK B 1
NPSAMOYTrO/IbHOM TPeYrobHNKe

49 [MponopuynoHanbHbIe OTPE3KN B 1
NPSAMOYTrO/IbHOM TPeYrobHNKe

43 MeTog nogobus B 3afayax Ha 1
MOCTPOEHWe.
MprMeHeHne NoAo6mA TPeyroibHUKOB

44 B 3MepuTe/ibHbIX paboTax Ha 1
MECTHOCTW.

45 CUWHYC, KOCMHYC, TaHI'eHC OCTPOro yrna 1
NPSAMOYTO/IbHOMO TPeYrobHNKa

46 CUHyC, KOCMHYC, TaHT'eHC OCTPOro yrna 1

NMPAMOYrosibHOro TpeyroJibHnKa




3HaueHns CUHyca, KOCUMHYCa U TaHreHca

41 ans yrnos 30°, 45°, 60° 1

48 PelLeHWe 3aaau.

49 KoHTponbHas pabota Ned

50 B3anMHOe pacnonoxeHue NpsMom 1 1
OKPY>XHOCTH

51 B3anMHoe paucnonomeHme ABYX 1
OKPY>XHOCTeN.

59 Obuwme KacaIeanble ABYX 1
OKPY>XHOCTEN.

53 BnucaHHble n LI,eHTE)aI'IbeIe )irflbl, yron 1
MeX[y KacaTe/ibHOW 1 Xopaon

54 ["pagycHas Mepa Ayru OKPY>KHOCTH

95 Teopema 0 BNMcaHHOM Yyrne

56 Yrnbl, 06pa3oBaHHbIE XOpAaMMu, 1
KacaTe/lbHbIMU U CEKYLLUMMU.

57 Yrnbl, 06pa3oBaHHbIE XOpAaMMu, 1
KacaTe/lbHbIMU U CeKYLLMMMU.

58 BnuncaHHaa oKpy>KHOCTb 1

59 BrincaHHaa OKpy>XHOCTb 1

60 OnuncaHHasA OKPY>XXHOCTb 1

61 OnuncaHHasA OKPY>XHOCTb 1

62 PelueHne 3anay 1




63 KoHTponbHas pabota Ne5 1
[MOBTOPEHME OCHOBHbIX MOHATUI 1
64 METOZ0B KYypPCOB 7 1 8 Kaccos, 1
06006LeHNe 3HaHNIA
[MOBTOpPEHME OCHOBHbIX MOHATUI 1
65 METOZ0B KYypPCoB 7 1 8 K/accos, 1
06006LeHNe 3HaHNIA
[MOBTOPEHME OCHOBHbIX NMOHATUI 1
66 METOZ0B KYypPCoB 7 1 8 K/accos, 1
06006LLeHNe 3HaHNI
[MOBTOPEHME OCHOBHBIX MOHATUI U
67 METOZ0B KYypPCoB 7 1 8 K/accos, 1
06006LeHNe 3HaHNIA
68 Torosast KOHTpO/IbHasA paboTa 1
OBLUEE KOJIMYECTBO YACOB MO 68

NMPOIrPAMME




9 KJIACC

No 11/ Tema ypoka KoumyecrBo yacon Jlara JlomamHee
Bcero U3yYeHH s 3aJaHue

1 [NoHATWE BeKTOpa. PaBEHCTBO BEKTOPOB 1

5 OTKnafblBaHWe BEKTOpa OT AaHHOM 1
TOYKM
CyMMma BYX BEKTOPOB. 3aKOHbI

3 CNOXXeHWNs BeKTOPOB. [MpaBunno 1
napannenorpammMa

4 CymMMma HeCKO/IbKUX BEKTOPOB

5 BblunTaHne BeKTOPOB

6 PelweHwne 3aga4 no teme «CrnoxeHue n 1
BblYMTaHMe BEKTOPOB»

7 YMHOXXeH1e BEKTOpa Ha uncno
YMHOX€eHWe BEeKTopa Ha uncno

9 [MprMeHeHNe BEKTOPOB K peLLeHNIo 1
3afay

10 KoHTposibHas paboTa Nel 1

11 Pa3noxeHne BeKkTopa No ABYM AaHHbIM 1
HeKO/IIMHeapHbIM BEKTOPaM

12 KoopanHaTtbl BeKTOpa 1

13 CBA3b MeXJy KoopAMHaTaMun BEKTOpa U 1

KOOpAMHaTaMu €ro Havyana v KoHLa




14 MpocTeiLumne 3a4a4m B KOOpAMHaTax 1
15 MpocTenLne 3a0a4m B KoopanHaTax 1
16 PelLeHme 3a4a4 METOAO0M KOOpAMHAT 1
17 YpaBHeHWe IMHNNK Ha NMI0CKOCTU 1
18 YpaBHeHWe OKPY>KHOCTU 1
19 YpaBHeHue NpsiMoii 1
20 PelleHune 3anay 1
21 KoHTponbHas pabota Ne2 1
22 CUWHyC, KOCUHYC U TaHTeHC yrna 1
23 CWHYyC, KOCUHYC N TaHTeHc yrna 1
24 CWHYC, KOCUHYC 1 TaHTeHC yrna 1
o5 OCHOBHOE TpPMrOHOMEeTpUYecKoe 1
TOXAECTBO. DOPMY/ibl MPUBEAEHNS.
26 OCHOBHOE TPUroOHOMEeTpUYecKoe 1
TOXAEeCTBO. DOPMY/ibl MPUBEAEHNS.
27 YTrnoBoi KO3gUUMEHT NPsSMOMN 1
28 YTN0BOI KOIPPULMEHT NPsSIMOit 1
29 Teopema 0 nowaan TpeyronbH1Ka 1
30 Teopembl CUHYCOB U KOCUHYCOB 1
31 TeopemMbl CUHYCOB U KOCMHYCOB 1
32 PeLleHve TpeyrosibHNKOB 1
33 PeLleHne TpeyronbHUKOB 1
34 N3mepuTenbHble paboThbl 1




35

PelueHne 3anay

Yron mexay Bektopamun. CKansipHoe

30 Nnpoun3BefieHne BEKTOPOB
CkangpHoe npoussefeHne B

37 KoopauHaTax. CBOICTBa CKaISIPHOro
npoun3BeieHns

38 KoHTponbHas pabota Ne3

39 MpaBUbHbIA MHOTOYTO/IbHUK
OKpY>KHOCTb, OMnm1caHHas 0KoJ10

40 NpaBuUIbLHOI0 MHoroyrom:Hlea n
BNMCaHHasA B NPaBU/IbHLIN
MHOTOYro/IbHUNK
dopMynbl 4519 BblYUCNEHNS NoLlaan

a1 NpaBuIbLHOI0 MHoroyroanMKzi, ero
CTOPOHbI M pagnyca BnmMcaHHOU
OKPY>XHOCTH

42 PelueHne 3anay

43 OnnHa oKpy>XHOCTW. PaguaHHas mepa
yrna

44 [nnHa oKpy>XHoCTU. PagnaHHasa mepa
yrna

45 lMnowanb Kpyra n KpyroBoro cektopa

46 nowaab Kpyra u KpyroBoro cekropa

47 PelueHne 3anay




48 KoHTponbHas paboTta Ned 1
49 OTo6paxxeHMe NI0CKOCTH Ha cebs. 1
lNoHATNE OBMXKEeHUA
50 PelleHune 3anay 1
51 MapannensHbIin NepeHoc 1
52 MoBopoT 1
53 PelueHne 3anay 1
54 PelLeHne 3aaa4 1
55 PelueHne 3anay 1
56 KoHTponbHas pabota Neb 1
57 MpencTaBneHne 0 NOA0GHbIX nrypax. 1
Mofo06HbIE MHOTOYTO/IbHUKM
Teopembl 0 NeprmMeTpax v nioLagax
58 MOA06HbLIX MHOMOYro/IbHUKOB. 1
[fomoTeTNS
59 Csoitctea romoteTun. NMogobue 1
MPOW3BOJIbHBIX IUTYP
MpuMeHeHne nofoomsa K
60 [l0Ka3aTeNibCTBY TeopeM. [prMeHeHne 1
Mofo0OVMA K peLleHunto 3a4au
61 [MoBTOpEHME, 0606I_I.I,eHIf|’e, 1
cucTemaTtmsauma 3HaHWi
62 [MoBTOpPEHME, 0606LLIEHNE, 1

cucTemaTusauns 3HaHuiA. amepeHue




reoMeTpuUyecKnX BeIMYUH.
TpeyronsHUKN

63

[MoBTOpPEHME, 0606LLEHNE,
cucTemaTm3aLms 3HaHWIA.
MapannensHble 1 NeprneHanKyNsapHble
npsaMble

64

[MoBTOpPEHME, 0606LLEHNE,
cucTematusaums 3HaHuin. OKpPY>XXHOCTb U
Kpyr. eomeTpryeckme NoCTPOEHNS.

YT Nbl B OKPY>XXHOCTH

65

[MoBTOpPEHME, 0606LLEHNE,
cucTematunsaums 3HaHui. BnmcaHHble 1
OMUCaHHbIE OKPYXXHOCTK
MHOIOYro/IbH/KOB

66

67
68

[MoBTOpPEHME, 0606LLEHNE,
cucTeMaTmn3aLUms 3HaHWU

[MoBTOpPEHME, 0606LLIEHNE,
cucTeMaTm3aLms 3HaHWUA

Torosast KOHTpO/IbHasA paboTa

OBLLEE KOJIMYECTBO HACOB IO
NMPOIrPAMME

68
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