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INOACHUTEJIBHAA 3ATINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIBI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
PacIOJIOKEHUE, ONUPACTCS Ha JIOTMYECKYH0, JOKAa3aTelIbHYI JIMHHUIO. LleHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus 3aKJI0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJWTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro n3ydeHuss TeOMETpPUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pPEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
xu3HU. OOYyYarolmuiics MOHKEH HAYYHTHCS OIPENEUTh T'€OMETPHUECKYIO (HUrypy, ONHUCATh
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEJIBHOIO Y4YacTKa, PACCUUTAThH
HEOOXOJMMYIO JUIMHY OINTOBOJIOKOHHOTO Kalens uiau TpeOdyemble pasMepbl rapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3YYCHUM I'€OMETPHUM.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aroUIWiicss y4MTCS  CTPOUTH
MaTEMAaTUYECKUE MOJCIN pEAJIbHBIX JKU3HEHHBIX CHUTyallMi, NPOBOJUTH BBIYHUCICHUS U
OLICHUBATH aJICKBATHOCTbH IOJYYEHHOI'O PE3ysbTaTa.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMHU YYEOHBIMH INpEeIMETaMH,
MOTHUBUPOBaTb  HCIOJbB30BAaTh  ONpPEIEIIEHUS TIEOMETPUYECKHX (QUIyp U  IOHATHUH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBsI3U Hanbosee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

Y4eOHbIii kypc «l'eoMeTpus» BKIIOYACT CIICAYIOIINE OCHOBHBIC Pa3felibl COJEPKaHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «l3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lekapToBBl  KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «JIBMKEHHA  IUIOCKOCTHY,
«IIpeobpazoBanus mo100Us».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiiacce — 68 yacos
(2 yaca B Hezeno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HavanpHbple monsTus reomerpuu. Touka, mpsiMasi, OTPE30K, Jiyd. Yrojid. Buasl yrios.
BeprukanbHele u  cMexHble yriael. buccekrpuca yrma. JlomaHas, MHOIOYTOJIbHHK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTprn
B OKPYXKaloIlleM MUpE.

OCHOBHBIE TIOCTPOEHHUs C IOMOIIBIO LHUPKYJIS M JuHEHku. TpeyronbHuk. BricoTa,
MeanaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TpHU3HAKH DPABHOOCAPEHHOrO TpeyroipHUKa. [Ipu3HakKM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M IpU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIJoB TpeyrojbHUKA. BHemHue
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOIO TPEYroJbHUKA,
NpoBeAEHHOW K runotreHyse. [IpusHaku paBeHCTBA MPSMOYTOJIbHBIX TPEYrOJIbHUKOB.
[TpstMOyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa o 0OJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKysp 1 HaKIIOHHAS.

['eomeTpuyeckoe MecTo TOYeK. buccekrpuca yria M CepeaUHHBIN NEPIEHAUKYISP K
OTpE3Ky KaK F€OMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb W KpyI, XOpAa M JAuameTp, HMX cBoiicTBa. B3aumMHoe pacmnosioxeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHast u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIUCaHHAas B
yroi. BrincanHas u onucanHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapaienorpamm, e€ro npu3HAakKd U CBOMCTBA. YacTHbBIE cCilydau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema QPaseca u Teopema o
PONOPLUOHAIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[TogoOue TpeyroapHUKOB, KodpduimenT nomaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a/1a4.

CaolicTBa miomaae reoMmerpuuyeckux guryp. @opmyisl A MIIOLIAAW TPEYroJbHUKA,
napajenorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIAAe MOJOOHBIX GUTYD.

Boruncnenue miomazei TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopemsl Iludaropa nmpu pemeHud MPaKTUYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJIa MpPsMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yrios B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIY KacaTeIbHOM M XOpIOW. YTIIBI MEXIYy
XopAaMM U CEeKyIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacrionio’)keHre ABYX OKpyxHocTed. Kacanme oxpyxnocreil. OOmume KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yriaoB or 0 mo 180°. OcCHOBHOE TPUIOHOMETPUYECKOE
TOXeCTBO. DOPMYyIIbI MPUBEAECHUS.



Pemienne tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Pemenue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [1oodne cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoOU3BENEHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, miuHa (MOAysb) BEKTOpa, COHAIPABICHHBIE BEKTOPBI, IPOTUBOIOIOKHO
HaIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BEKTOpaMH. Pa3nokeHue BeKTOpa 10 IByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkassipHO€ ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATBI Ha IIOCKOCTH. YPaBHEHUS MPSIMOW U OKPYXKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY>KHOCTEN U MpsAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

ITpaBriibHBIE MHOTOYrONbHUKM. JlyInHA OKpYyXHOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHME JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTropa, CerMeHra.

JIBMDKEHUS IIIOCKOCTH U BHYTPEHHHE CUMMETPHUH (DUTYD (3JI€EMEHTapHBIE ITPEICTaBICHUS).
[TapannensHbIi iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHoOCTHBIE Pe3yJabTAThl OCBOCHHS MpOrpaMMbl y4deOHOro Kkypca «l'eomerpusi»
XapaKTePU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HWHTEpeca K TNPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIGHUEM K JOCTHXKEHHUSM POCCHICKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTEeMaTUYECKOU MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHIXKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHUIO OOS3aHHOCTEH TpaKAaHWMHA M pealu3allid ero IMpas,
MPEACTABICHHEM O MAaTEeMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHKEHUUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B IE€ATEIbHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHUE€ B PELICHUH NPAKTUYECKHUX 3a/1ady MaTEeMaTHYECKOU
HaIPaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCe
JKU3HU ISl YCHEIIHON MPOQecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOEHHUEM HWHIWBHAYAIbHOW TpPaeKTOpUU OOpa3oBaHus U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 3aja4, PEIICHHUH, PACCYKICHU, YMEHUIO BUIETh MATEMATHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEUECKON MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIM3AIIAN, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKUA M MAaTEMaTHYECKON
KyJIbTypOH KaK CpEJICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATEIbCKOM IeATETbHOCTH;



6) ¢usnueckoe BocnuTaHue, (OpPMUPOBAHME  KYJIbBTYPbl  3/10POBbS M
IMOLMOHAIBHOIO 0J1aronoJy4us:

TOTOBHOCTBIO TNPUMEHATH MaTeMaTHYeCKHWE 3HAHUS B HMHTEPECAaX CBOETrO 370POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KMU3HH (3J0pOBOE MHUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3nueckass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKa peiIeKcHH,
NPU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TAKOTO K€ IpaBa JAPYroro 4ejJoBeKa;

7) 3K0JIOrHYecKoe BOCIIMTAHUE:

OpHEHTalMel Ha NMPUMEHEHWE MAaTeMaTHYeCKUX 3HAHWH IS pelIeHus 33aad B 00iacTH
COXPaHHOCTH OKpYXKarolleld cpeapl, IUIAHUPOBaHMS IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpesbl, OCO3HAaHHEM IJI00AIBHOTO XapakTepa KOJOTHYECKUX
po0JIeM U IyTeN UX PELLEHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSAX HEOIPENETEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMITETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JESTEIbHOCTh, B TOM YHCIE YMEHHUE YYUTHCS Y JAPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA PYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHWN HOBBIX 3HAHHI, B TOM 4Hcie (HOpMyIupoBaTh UICH,
HOHSTHS, THIIOTE3bl 00 0OOBEKTaX M SBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIPHHUMATh CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOyIOIUl KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIC PEIICHUS U
JelcTBHA, OPMYIHPOBATh U OLICHUBATh PUCKHU U TIOCIEACTBHS, JOPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

® BLBUIBJIATH U XapaKTCPU30BATH CYIICCTBCHHBLIC IMPU3HAKHM MAaTEMATUUYCCKHUX O6’B€KTOB,
MOHSTUM, OTHOIICHUH MEXIy MOHATHUAMH, (POPMYIHpPOBATH OIpPENEICHUS TMOHATH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs 0000ILEHUS U
CpaBHEHMS, KPUTEPUU IPOBOAUMOIO aHAJIN3a;

e BOCIPUHMMATh, (pOopMynupoBaThb U NPeoOPa30BbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHUIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUNUs B (akTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKAEHUAX, MpeUlaraTb KPUTEPUM Ul BbISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JIeNIaTh BBIBOJABI C UCIOJIB30BAHMEM 3aKOHOB JIOTHMKM, JACIAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUU;

e pa30uparh 10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKIAECHUHN (IIpsIMbIE U OT IPOTHUBHOTO),
MMPOBOAUTL CaMOCTOSTCIBbHO HECIOXHBIC O0Ka3aTCJIbCTBA MATCMATHYCCKUX (1)aKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE PacCyXICHUS;

e BpIOMpaTh Crmoco0 pemeHus yuyeOHOH 3anaud (CpaBHMBATH HECKOJBKO BapHaHTOB
peleHus, BIOMpaTh Haubosee MOAXOIAIIMNA C YyU4ETOM CaMOCTOSITENIFHO BBIJCIEHHBIX
KpUTEPUEB).

ba3osrble uccienoBare/bCKue 1eHCTBHA!

® JCHOJIB30BaTh  BONPOCHI  KaK  HCCIEAOBATEICKUNA  WHCTPYMEHT  IO3HaHUS,

(dbopMyIupoBaTh BOIPOCHI, (PUKCUPYIOLIHE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOATEIBHO



YCTaHaBJIMBAaTb UCKOMOC U JAHHOC, (1)0pMI/IpOBaTL TUIOTE3Yy, ApTYMCHTUPOBATL CBOIO
MIO3HIINIO, MHCHUE;

NPOBOJIUTh IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUTAHY HECIOXHBIA SKCIICPUMEHT,
HEOOJIbIIIOE  KCCIICIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOH;

camMoCTOsTeNIbHO  (hopMynupoBarb O0OOMIEHHMS W BBIBOJIBI IO  PE3yJIbTaTam
NPOBENEHHOTO HAOIOJICHHS, MCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH IOJIyYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIECCA, a TAKIKE BBIABUIATh MPEIIOI0KEHHS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIIH, TAHHBIX, HEOOXOAUMBIX IS
peLIeHMs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIUIO
pa3INYHBIX BUAOB U (POPM IpeACTaBICHUS;

BbIOUpaTh GopMy MpeAcTaBlieHuss HHGOOPMALUK U WLTIOCTPUPOBAThH pelIaeMble 3a/ladyu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJEKHOCTh MHPOPMALUKU MO KPUTEPUSAM, NPEIOKEHHBIM YUUTEIIEM WIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTHLHO.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁﬂble JedCcTBHUA:

BOCIIPUHHUMATh ¥ (POPMYIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHSAMH U IEISAMU
OOIlEHHs, SICHO, TOYHO, T'PaMOTHO BBIP@KaTh CBOI TOYKY 3pEHUS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOAY PELICHHUs 33a]a4d, KOMMEHTHPOBAThH
HOJTYYeHHBIH Pe3yJIbTaT;

B X07e 00CYXIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMOil TE€MBbI, TIPOOIEMBI,
pemaemMoi 3a/1aun, BHICKA3bIBATh MJIEH, HAIICJICHHBIC HA TIOUCK PEICHUs, COTTOCTABIISTh
CBOM CYXJICHHSI C CYXIEHHSIMHU JPYTHX YYaCTHUKOB JMANOra, OOHAPY)KUBATh PasziIHyue
U CXOJCTBO IMO3WIMHA, B KOPPEKTHOH ¢dopme (HOopMyIHpoBaTh pa3HOTIACUS, CBOH
BO3PaXKEHHUS;

NPECTaBIIATh PE3YAbTATHI PEIICHUS 3a7a4yM, SKCIEPUMEHTA, UCCIEIOBAHMS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ad TPE3CHTAlMUd |
0COOEHHOCTEH ayTUTOPUH;

MIOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHAWBUAYAILHOW pabOTHI IpH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

OPUHUMATD 11€Jb COBMECTHOM JESTEeIbHOCTH, MJIAHUPOBATh OPraHMU3ALUI0 COBMECTHOU
paboThl, pactpeAesTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOIECC M PE3YIbTaT
paboTbl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (opmax paboThl (00CyKaeHNss, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS
C IpYT'MMH YJI€HAMH KOMaHIbl, OIEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO COCTABJIATh IIJIaH, AJITOPUTM peElIeHHs 3aJaud (WIK €ro YacTh),
BBIOMpATh CHOCOO0 pemeHus ¢ Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpOBaTh U KOPPEKTHPOBATh BApUAHThI PELIEHUN C y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



® BIAJCTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOIIS MPOIEcca M Pe3ylibTaTta PelieHus
MaTeMaTH4YeCKOM 3a1aumn;

® [PEABUACTH TPYIAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PEIIEHUU 3aJa4yd, BHOCHUTH
KOppeKTI/IBBI B ACATCIBHOCTh HA OCHOBEC HOBBIX 06CTO$ITCJIBCTB, HaﬁHeHHBIX OIJ_II/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

L] OILICHHUBATh COOTBCTCTBHUC pe?)yJIBTaTa JCATCIIBHOCTHU HOCTaBHeHHOﬁ oeian u YCJIOBI/IHM,
O6’b$ICH$ITb HpI/I‘{I/IHBI JOCTHIXKCHUA UIN HEAOCTHUKCHUA 1ICIIN, HAXOAUTH OH_II/I6Ky, aBaThb
OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJjacce oOydaroUmMiics MOJYYUT CIEIYIOLIUE MpeIMETHbIE
pE3yJIbTaThI:

Pacnio3HaBaTh UM3ydeHHblE Te€OMETpUUYECKHE (UIYphl, ONpPENENATh HUX B3aUMHOE
pacroynio’)keHne, M300pakaTh T€OMETPHUECKHE (UTYPHI, BBIIOIHATH YEPTEXKU IO YCIOBUIO
3ajaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEJIMUYMHBL. Pemars 3ajaud Ha BBIYMCICHUE IUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYMH MPEIMETOB B pEabHOU KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

Ctpouts 4epTeku K FeOMETPUYECKUM 3a/1adaM.

Ilonb30BaTbcs NpPHU3HAKAMH PABEHCTBA TPEYIOJBHHMKOB, MCIOJIB30BaTh IPU3HAKK U
CBOMCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBONTE JIOTHUECKUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

ITonp30BaTbcsd NpHU3HAKAMM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEIUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOTO TPEYrOJIbHUKA, B PpELICHUU
FEOMETPUYECKUX 3a]au.

OmnpenensaTh NMapayIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAMOM 10 TOYEK JPYroy IpsIMOiA.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[IpoBOAMTH BBIYMCIEHUS W HAXOAWTh YHCIOBblE W OYKBEHHbIE 3HAYEHMs YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECEUYECHUU JBYX NapauIeIbHBIX
NPSAMBIX CEKyIel. PemaTey mpakTHYecKue 3a1a4y Ha HaX 0K ICHUE YIJIOB.

Bnagets noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEIEATh OUCCEKTPUCY YyIiia
U CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

@opMynMpOBaTh ONPEACIICHHUS OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTHU CBOMCTBA IIPU PEILICHUH 3a1au.

Biamers moHsATHEM ONMCAaHHOM OKOJIO TPEYIOJBbHHKA OKPYXHOCTH, YMETh HaXOIUTh €€
neHtp. ITonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA IepeceKkaroTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHAMKYJIAPbl K CTOPOHAM TPEYrOJIbHUKA
[IEPECEKAIOTCA B OJHON TOYKE.

Brmagete mnoOHATHMEM ~KacaTeNbHOM K  OKPY)KHOCTH, TOJB30BaTbCsl TEOPEMOM O
NEPIEHANKYJIAPHOCTH KacaTeIbHON U pajauyca, IPOBEAEHHOTO K TOUKE KaCaHMUS.

[Tonp30BaTbCs MPOCTEMIIMMM TE€OMETPUYECKUMH  HEPAaBEHCTBAMM, IIOHMMATh HX
MIPAKTUYECKUM CMBICIL.

IIpoBOINTHE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOIIBIO [IUPKYJIS U TUHEHKH.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CIEIYIOUIUE INpPEIMETHBIE
pE3yJIbTaTHI:



PacriozHaBaTh OCHOBHBIE BUIBI YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IOJB30BaTbCA HX
CBOMCTBaMM IIPH PELLICHUH T'€OMETPUUECKUX 3ajiau.

[TpuMeHsTh CBOICTBA TOUYKM IEPECEUEHMS] MEIUaH TPEYrolbHHKA (LEHTpa Macc) B
pEeLIeHUH 3ajay.

Bnagers nonstueM cpenHel JMHUM TPEYrOJIbHUKA M TPAlElUH, IPUMEHITh UX CBOWCTBA
OpU pelleHnu reoMerpuyeckux 3anad. [losb3oBaTbes Teopemoil Paneca M TeopeMoll o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHATH PU3HAKK TOJO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUYECKUX 3a/1ay.

[Tons3oBatbest Teopemoi [ludaropa ans pemieHUs T€OMETPHUECKUX M MPAKTHUYECKUX
3agay. CTpOUTh MAaTE€MaTUYECKYyI0 MOJENb B NMPAKTHMUECKUX 33aJayax, CaMOCTOATENbHO JIeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIME JUIMHBI.

Brnaners noHATHSAMH CHHyca, KOCHMHYCa M TaHI€HCa OCTPOrO yIjla HpPSMOYIOJIBHOTO
TpeyroiabHuKa. [1071630BaThCS 3TUMU NOHATUAMH JJIsI PEIICHUS TPAKTUUECKUX 3ajau.

Bbruucnate  (pasnuuHbIMM - cliocoO0aMu)  IUIOIIAJb  TPEYrOJIbHUKA M IUIOLIAIU
MHOTOYTOJBHBIX ~ (uryp (MONB3ysch, TI/A€ HEOOXOIMMO, KaIbKynaropom). [IpuMeHsTh
HOJIydEHHbIE YMEHUS B IPAKTHUUECKUX 3ajayax.

Brnagers NOHATHAMM BOMCAHHOTO U ILIEHTPAIBHOIO YIJIA, HCIOJb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MEXAY XopJaMmH (CeKyLIMMM) U YIie MeXAy KacaTeabHOH M XOpAoH
IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.

Brnaners moHsATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHITh CBOMCTBA OMMCAHHOTO
YEeTBIPEXYTOJIbHUKA MIPU PELICHUH 3a/1a4.

[TprMeHATh NOTY4YEeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTW4YeCKHe MOAETH s
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM OJ00us
U TPUTOHOMETPHH (II0JIb3YACH, 1€ HE0OX0AUMO, KAIbKYISATOPOM).

K xonimy oOydenuss B 9 kJjacce OOydYalOMIMICS TMOJYYUT CICAYIOIIUE MPEIMETHBIE
pe3yJbTaThI:

3HaTh TPUTOHOMETpUUYECKHE (QYHKIUU OCTPHIX VYIJIOB, HAXOAUThb C HUX IOMOLIBIO
pasM4yHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pELIeHHe HPSIMOYIOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJbKYJISATOpa) JUIMHBL U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUM.

[Tonb30BaTbes opMysiaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHNI MEXy TPUTOHOMETPUYECKUMH BETMYMHAMH.

Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXK/IEHUS PA3IUYHbIX 3JIEMEHTOB
TPEYrojibHUKa («pEIIeHUE TPEYTrOJIbHUKOBY), MPUMEHATh MX IMPH PEIICHHUH T'e€OMETPHYECKUX
3azad.

Brnaners noHatusiMu npeoOpa3oBaHus 1Mo100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU 10100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JJIUHBI U
HaXOJUTh YIJbl y MoA0OHBIX ¢uryp. IlpumeHsTs cBoiicTBa MOJ00MS B MPaKTHUECKUX 3ajayax.
YMeTh NpUBOUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTbCsa TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcss BEKTOpaMHM, IMOHMMATh MX TIEOMETPUYECKMA U (PU3MYECKHH CMBICIH,
IPUMEHSTh UX B PEHICHUH TeOMEeTpuYeckuxX U (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
IIPOU3BEICHNE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOpPAMHAT Ha IUJIOCKOCTH, MPHUMEHSTh €ro B pelIeHUuU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATUSMH MPaBUIBHOIO MHOTOYTOJIBHHMKA, JUIMHBI OKPY)KHOCTH, JUIMHBI TyTU
OKPYKHOCTHM M pPaJMaHHOW MeEpbl YIJa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[TpuMeHsTH MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

Haxoaute ocu (MM LEHTPBI) CUMMETPUU (PUTYp, TPUMEHSTH ABMXKEHHS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.



[TpuMeHATh TOTY4YEeHHBIE 3HAHUS HA NMPAKTHKE — CTPOUTh MaTeMaTW4YeCKHE MOAETH IS
3a/1a4 peasbHOM JKU3HU U MIPOBOIUTH COOTBETCTBYIOIINE BHIYHCICHHUS C TPUMEHEHUEM TOI00HS
U TPUTOHOMETPHUYECKUX (DYHKIUH (TI0JIB3YSCh, T/1€ HEOOX0AUMO, KAIBKYIATOPOM).

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (I10 I'OJAM

OBYYEHUSI)

7 wnacc (He MeHee 68 1)

Hazpanue OcHOBHOE coJiep>KaHue OcHOBHBIE BU/IBI JESITeIbHOCTH
pa3nena (TEeMBbI) 00yJarOIUXCS
Kypca (aucmo
JacOB)
[Ipocreiimue [Ipocreiimue reomerpuueckue/@opMynupoBaTh OCHOBHBIE TMOHSTHS H
FEOMETPUUECKUE [0OBEKTBI: TOYKH, HpPSIMbIE, JYYH H[ONPEICIICHUS.
burypst VIJbl, MHOTOYTOJIbHHMK, JoMaHas.[Pacro3HnaBaTh W3Y4YECHHBIE
U X cBOICTBa. |[CMEXHbIE W BEPTUKAIbHBIC YIJIBL.[[€OMETPUUYECKUE (PUTYPBI, ONIPEAETATh UX
3mepenue PaboTa ¢ mpoCTEHIIMMU YepTEKAaMU.[B3AUMHOE  PACIIOJIOKEHHUE, BBITIOIHAThH
reoMeTpuuecKux MI3mMepeHne JMHEHHBIX W YIVIOBBIX[MEPTEXK IO yCiIOBMIO 3anadu. IIpoBonuth
BEITHMYNH BEJIMYMH, BBIUMCICHHE OTPE3KOB H[IPOCTEHIINE MOCTPOCHUS C IOMOIIbIO
(14 4) YTJIOB. LIUPKYJIS U JIMHEUKU.
[lepumerp wu 1wiomanbs  ¢uryp,lI3MepsaTs  TuUHEHBIE U YIJIOBBIE
COCTaBJICHHBIX U3 IPSIMOYTOJbHUKOB [BEJIMYUHBI FEOMETPUUECKHUX u
[pPaKTUYECKUX 00bekToB. Omnpenensits
«Ha TJ1a3» pa3Mephl peajbHbIX 00BEKTOB,
[IPOBOAUTH TPYOYIO OIICHKY UX Pa3MEpPOB.
Pemarh 3a7aud Ha BBIYMCIEHUE JUIMH
OTPE3KOB U BETTUYHH YTJIOB.
Pematp 3a7a4u Ha B3aUMHOE
pacIoyio’keHHe TeOMEeTPHUECKUX (PUryp.
[IpoBoAMTh  KIACCHU(PUKALUIO  YIJIOB,
BHIUMCIIATh  JIMHEHHBIE W YIJIOBBIE
BEJIMYMHBI, TPOBOJUTH HEOOXOJUMBIE
TOKa3aTeJIbHbIE paccyXIeHUs.
3HAKOMHUTBCS C HMCTOpPHEH pa3BUTHUSA
reoOMETpUN
Tpeyronbauku  [[IoHsTHE O PaBHBIX TpeyroibHUKaX HPacro3HaBaTh napbl PaBHBIX
(22 u) MepBUYHBIC IPEACTABICHUS O PABHBIX[TPEYTOJBHUKOB Ha TOTOBBIX YepTekax (C
(KOHTpY?HTHBIX)  ¢urypax.  Tpulykazanuem  mnpu3HaKkoB).  BbiBoauTH

[IPpU3HAKa paBCHCTBA TPEYTI'OJIbHUKOB.

[ Ipu3Haku paBEHCTBA
[IPSAMOYTOJIBHBIX TPEYrOJIbHUKOB.
CBOICTBO Me/IMaHbl PSIMOYTOJIBLHOTO
TPEYrOJIbHUKA.

PaBHOOEIpeHHBIE U PAaBHOCTOPOHHUE
TpeyroiabHUKU. [Ipu3Haku u cBONCTBA
paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[IpoTus Oounpieit CTOPOHBI
TPEYroJabHUKA JIEKHUT OOJIBIINNA yrod.
[Ipocreiimue HEPABEHCTBA B
TEOMETPUU. HepaseHctBo

CIICACTBUA (p ABCHCTB COOTBCTCTBYIOIIUX

HIIEMEHTOB) U3 PABEHCTB TPEYrOJbHUKOB.
dopmynupoBaTh OTpeieNIeHus:
OCTPOYTOJILHOTO, TYHOYTOJIBHOTO,
PSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
[PaBHOCTOPOHHETO TPEYTOJILHUKOB;
OUCCEKTPHUCHI, BBICOTHI, Me/IUaHbl
TPEYroJbHUKA; CEepeTMHHOTO
NEpIEeHANKYIIApa OTpe3Ka; MepUMeTpa)
TPEYTOJIbHUKA.

dopmynupoBaTh CBOWCTBA W IMPHU3HAKH
paBHOOEAPEHHOTO TPEYTOJIbHUKA.

TPCYIrOJIbHUKA. HepaBeHCTBO

CTpOI/ITB YCPTCIKH, PpCIIATh 3ada4u C




TTOMaHOM. [TpAMOYTOJIBHBINTOMOIBIO HaXO0XICHUS paBHBIX
TPEYrOJIbHUK ¢ yrioMm B 30°. TPEYTrOJIbHUKOB.
[lepBble MOHATUA O JOKa3aTenbCTBax|[[pumeHsaTh MIPU3HAKU PaBEHCTBA,
B F€OMETPUU [IPSIMOYTOJIBHBIX ~ TPEYTrOJIbHUKOB B
3ajayax.
lcrionb30BaTh IUQPOBBIE PECYPCHI LIS
MCCIE0OBAHUSL ~ CBOWCTB  HM3y4YaeMbIX
buryp.
3HAKOMUTBCSI C HUCTOPUEH  pa3BUTHUA
reoMeTpun
[lapannensubie  |[lapannenbhbie MpsIMBIE, nx/@opMynHpOBaTh NOHATUE MAPATIICIbHBIX]
[psIMbIE, CYMMAa|CBOMCTBA, [14ThI ocTynatr EBkinuaa.npsamsIx, HaXOJUTh [IPAaKTUYECKUE
YTJIOB Hakpect nexaine, COOTBETCTBEHHbIEIpUMEPBL.  M3y4yaTh CBOICTBA  YIJIOB,
TPEYrojbHUKA |1 OJIHOCTOPOHHHE yTIIBI00pa30BaHHBIX pu HEpPECEUEHUU
(14 ) (oOpa3oBaHHBIE TpU TEPECCUCHUH|TAPATIICIBHBIX MPSIMBIX CEKYIICH.
MapauieIbHbIX MPsAMBIX cekymei).[IpoBoauts JIOKa3aTeIbCTBA
[Ipu3Hak napa/yIeIbHOCTH MPSAMBIX[IAPALIEIBHOCTH  JABYX  HPSMBIX  C
yepe3 paBEHCTBO PACCTOSIHUM  OTIOMOIIBIO YIJIOB, OOpa30BaHHBIX IpU
TOYEK OJHOW MpsAMOW [0 BTOPOM[IEPECEUEHUH OTUX MNPAMBIX TpPEThEH
[IPSAMOM. psAMOM.  BplumcisaTe CyMMy  YIVIOB
CyMMa YIVIOB  TpPEYrOJbHHKA H[TPEYrOJbHUKA U MHOTOYTOJIbHUKA.
MHOTOYTI'OJIbHUKA. Haxonute umcnoBele W OyKBEHHBIC
BHelHue yribl TpeyrojabHUKa 3HAUEHUSI YIJIOB B  TIE€OMETPHYECKUX|
3aayax C MHCIIOJIb30BAHMEM TEOPEM O
cymme YIJI0B TpEyroJbHUKA u
MHOTOYTI'OJIbHUKA.
3HAKOMUTBCSI C HUCTOPUEH  pa3BUTHUSA
reoMeTpun
OkpykHOCTb  H|OKpYKHOCTb, XOpJbl U JUaMETphl, NXPOpMYIMpPOBATh OIIpeCIICHUS:
KpPYT. CBOICTBA. Kacarenbnas KIOKPY>)KHOCTH,  XOpIbl, JWaMeTpa |
['eomeTpruYeCKuE OKPYKHOCTH. OKpyKHOCTb,[KacaTeabHOW K OKpYKHOCTH. M3y4arh nx

noctpoenus (14

1)

BrricaHHas B yroi. Ilonstue o I'MT,
[IPUMEHEHUE B 3a1a4ax. buccekrpuca
1 CEpEIUHHBIN NMEPHNEHAUKYISIP Kak

FEOMETPUYECKHE  MECTa  TOYEK.
OKpYy>KHOCTb,  ONHCAHHas  OKOJIO
TPEYrOJIbHUKA. Bnucannas B

TPEYTOJIBHUK OKPY/KHOCTb.
[Ipocreiilne 3a1a4u Ha IOCTPOEHUE

CBOICTBa, NMPU3HAKH, CTPOUTH UYEPTEKHU.
lccnenoBarb, B TOM YHCIE HCIOJIB3YS
111 (pOoBbIE peCypChl: OKPYXHOCTBb,
BIINCAHHYIO B YIOJI; LIEHTP OKPYXXHOCTH,
BIIMCAaHHOW B yroJ; paBEHCTBO OTPE3KOB

KacaTeJIbHBIX.
cnonbp30BaTh METOJ I'MT JUIST
JTOKa3aTeIbCTBA TEOPEM O MEPECECUCHUHN
OMCCEKTpUC  yIJIOB TPEYrojlibHUKA |
CEepEeIMHHBIX NEePHEHANKYIISPOB K
CTOpOHAM TPEYTrOJIbHUKA C TIOMOIIBIO
IMT. OBnaneBaTh MOHSITUSIMH

BIMCAHHOW M OINHCAaHHOW OKPYXHOCTEU
TPEYTrOJIbHUKA, HAXOJIWUTh LEHTPbl ITHUX|

OKpY’KHOCTEH.
Pemars OCHOBHBIE 3a/1a4u HAa
[IOCTPOCHME: yIJIa, PABHOTO JIAHHOMY;

CEPEIMHHOT0 TMEPHEHAUKYIISIpa JaHHOTO
OoTpe3ka; MpsAMOM, Npoxoxsiield uepe3

TAHHYI0 TOYKY U NEepHeHIUKYISPHOM




MTAaHHOW TIPSMOM; OMCCEKTPUCH JAHHOTO

yriaa; TPEYroJbHUKOB IO Pa3InYHbIM
HIIEMEHTaM.
3HAKOMHUTBCS C HMCTOpPHEM pa3BUTHUSA
reoMeTpUU
[ToBTOpEHME, [ToBTOpEeHME u ob0oOmenuePemarh  3a7mauMd = Ha  HOBTOpPEHHE,
00001IeHNe OCHOBHBIX MOHATHHA U METOJOB KYPCaWJUTIOCTPUPYIOLIHE CBSI3U MEXIY
3HaHUM (4 u) 7 Kjacca pa3JIMYHBIMU YaCTSMH Kypca
8 kuacc (He MmeHee 68 4)
Ha3zBanue OCHOBHOE COJIepKaHNE OcHOBHBIE BUJIbI JeSITebHOCTH
pasnena (TEeMBbI) 00yJarOINXCS
Kypca (aucmo
JacoB)
UetbipéxyronsH ([lapannenorpamM, ero mnpusHaku H300paxare M HaXOOUTh Ha dYepTexkax
uku (12 1) CBOMCTBA. YacTHeie CIIy4au[eTBIPEXYTOJBHUKN Pa3HbIX BUAOB U MX
apajieiorpaMMoB HIIEMEHTBI. dopMyupoBaTh
(IpAMOYTONILHUK, POMO, KBaJIpar), UX|OMPEICICHHS: rapa’suiesorpaMmma,
NpU3HakKU W cBoicTBa. Tpameuus.|upsMoyroipHuka, pomOa,  KBajpaTa,
PaBHOOOKast W NPsAMOYTroOJbHAs|TPAICLnH, paBHOOOKO Tparenuu,
Tpamenuu.  YIBOGHME  MEIUaHbL[IPIMOYTOJIbHOM Tpanenuu. Jloka3bIBaTh

[{eHTpanbHas CUMMETPUS

1 UCIOJb30BaTh IMpPU PELICHUH 3ahad
[IPU3HAKU U CBOMCTBA: MapajlIelorpaMMa,
NpSMOYTOJIbHHKA,  pomM0a,  KBajpara,
Tpameuuy,  paBHOOOKOW  Tpameuuw,
[IPSAMOYTOJIbHOW Tpaneuuu. [IpuMeHATsh
METOJ| yIBOCHHS MEINAHbl TPEYTOJIbHUKA.
lcrionp30BaTh IHUQPOBBIE PECYPCHI LIS

KCCIICIOBaHUS CBOMCTB H3y4aeMBbIX

buryp.

3HAKOMUTBCS C HUCTOPUEH  pa3BUTHUS

reOMETPUH
Teopema PanecaTeopema @Daneca u Teopema o[llpoBoauTe MOCTpOEHHS C ITOMOLIBIO
1 TeopeMa  O[IPONOPIUOHAIBHBIX OTPE3KaX.UUPKYJIsl M JIMHEHKU C HCIOJb30BAHUE
npornopuuoHans (CpeaHsss  JTUHUS — TpeyroiabHuka.reopembl  dameca u  Teopembl 0O
HbIX  oTpe3kax,[pamenusi, €€ CpeaHss JMHUAIPONOPUUOHAIBHBIX OTPE3KaX, CTPOUTH
[10I00HBIE [ IpontoprimoHanbHbIE OTPE3KH,[UETBEPTHIN MPONOPLUHUOHAIBHBIA OTPE30K.
TPEYTOJbHUKH  |[IOCTPOCHHUE yeTBEpTOrol[poBOANTE 1OKA3aTENBCTBO TOTO, YTO
(15 ) [IPONIOPLIMOHATIBHOIO OTPE3KA. MEIHaHbl TPEYTOJbHUKA MEPECEKAIOTCS B

CaoiicTBa HEHTpa Macc B
TPEYroJbHUKE.
[lonobuble  TpeyroabHuku.  Tpu

MpU3HAKa T0A00UsS TPEyroJbHUKOB.
[ [pakTHUeCcKOE MPUMEHEHHE

0}1H0171 TOYKEC, MW HaXOJWUTh CBiIA3b C
LHCHTPOM MaCC, HaXOJUTh OTHOIICHHC, B

KOTOPOM MEIHMaHbl JACNATCA TOYKOW HX
[epECEUCHUS.

Haxomuth moM00HBIE TPEYrONBHUKH HA|
FOTOBBIX  YEpPTEkKAX C  YKa3aHUEM
COOTBETCTBYIOIINX MPU3HAKOB MOA00HS.
Pemartn 3a7auu Ha OJ00HbBIE
TPEYTOJbHUKHI c TOMOIIIBIO
CaMOCTOSITEIbHOI'O MIOCTPOEHUS

YepTeXKEe W HAXOXKIACHUS TOTOOHBIX




TPEYTOJIbHUKOB. [TpoBoauTh
I0Ka3aTeIbCTBA € HCIOJIB30BAHUEM
[IPU3HAKOB IIOJJO0MSL.

Jloka3piBaTh TpU IpU3HAKa 10J100UA
TPEYrOJIbHUKOB.

[[pUMEHSTh TIONY4YEHHbIE 3HAHUS IpU
peleHnn TFEOMETPUUYECKUX U

[PAKTUYECKUX 3aJa4y. 3HAKOMUTHCA C
HCTOPHUEH pa3BUTHSI FTEOMETPHUH

[Inomans. [lonstue 00  obmeit  Teopun|OBnaneBaTh IIEPBUYHBIMU
Haxoxnenue — |[miomanau. [IPEJICTaBICHUAMU 00

[JI01ae 1 DopmyJibl JUISL wionaauodmei  Teopun  1wiomamu  (Mephl),
TPEYroJbHUKOB (TpEyrojbHMKa,  Mapajuiejaorpamma.popMyiupoBaTb  CBOWCTBA  IUIOIIAJH,
1% OTHOLIEHNE IUIOLIA/ICHBBISICHATD UX HATJISAHBINA CMBICI.
MHOI'OYTOJIbHBIX [TPEYTOJIbHUKOB C 001mKMBBEIBOAUTH bopmynbl IUIOILAH
¢uryp. OCHOBaHHUEM WJIM OOIICH BBICOTOM.  [mapajiienorpamma, TPEYTrOJIbHUKA,
[Tnomanu Bbluuciienye IUIOmaAel CIOXKHBIX{Tpameuuu U3 GOopMynbl  IUIOLIAAU
M0 JOOHBIX ¢uryp uepes3 pa3OueHue Ha 4acTH HIPAMOYTOJbHUKA (KBaJpara).

¢buryp (14 q) TOCTpOEHHE. BbIBOIUTH dbopMyIibI TJIOIIATT

[Inomaan ¢uryp Ha KIETYATOMBBIMTYKIOTO YETBIPEXYTOJbHUKA Yepe3

Oymare. MUaroHadM M yroil MEXIy HHMHU.

[[nomanu OJOOHBIX ¢uryp.Haxomuts iouaau buryp,

Bbruucnenue 1uiomanei. 3agaum cU300paxkEHHBIX Ha KieTyaTod Oymare,

[IPAKTUYECKUM COJIEp’KaHUEM.UCIIOIb30BaTh pa3OMEeHUe Ha YacTu U

Perienue 3a1a4 ¢ MOMOIIbIO METOJAI0CTPOEHHUE.

BCIIOMOT'aTEJILHOM IIJIOIAIU Pa3OupaTb HpUMEpPhl  HCIOJB30BaHUS
BCIIOMOTaTeIbHON IUIOILAAN 15
pelIeHNs TEOMETPUYECKUX 3a1a4.
HaxomuTh miom@aaun HogoOHBIX  (QUTYP.
Borancnsate IJI0LIA I pa3IMYHbIX
MHOTOYTOJIBHBIX (PUTYD.

Pemarr, 3amaum Ha  momanbk  C
[TPAKTUYECKUM COAECPKAHUEM
Teopema Teopema [Mudaropa, eé|/loka3bIBaTh TeopeMy [Mudaropa,
[Tudaropa U|I0KA3aTeIbCTBO M IPHUMEHEHUE.HCIIO0NIb30BaTh
Havyaia O6parnas Teopema [udaropa. e€ B TPAKTUYECKUX  BBHIYUCIICHHSIX.
TpUroHoMeTpuu |ONpeneneHue TPUrOHOMETpUUeCKuX(@opMyIupoBaTh OIpeAeIEeHUs
(10 u) byHKIUI OCTpOTO yI1a, TPUTOHOMETPUYECKUX (YHKIUH OCTPOTO

TPUTOHOMCTPHUYCCKUC COOTHOUICHUS

B PSAMOYTOJIBHOM  TpPEYTOJIbHHKE.
(OCHOBHOE TPUTOHOMETPHUECKOE
TOX1eCTBO. COOTHOIICHHUSI MEXIY
CTOPOHAMH B MPSIMOYTOJIbHBIX

TPEYroJIbHUKAaxX ¢ yraamMu B 45° u
45°; 30° n 60°

yria, IpOBEPATh UX KOPPEKTHOCTD.

BBIBOIUTE TPUTOHOMETPHUUECKHE
COOTHOILIEHUS B IIPSIMOYTOJIBHOM
TPEYroJbHUKE.

lccienoBaTb  COOTHOLIEHHS — MEXIY
CTOPOHAMHU B IPSIMOYTOJIBHBIX

TpeyrojabHUKax ¢ yriamu B 45° u 15 : 30
n 60 .
lcrionb30BaTh (HOpMyJbl MPHUBEICHUS U

OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO JUIS HAaXO0KJICHUS
COOTHOLIEHUH MEXKY

TPUTOHOMETPUYECKUMHU GbyHKIMSIMU




Pa3IMYHBIX OCTPBIX YIJIOB.

[IpuMeHSITh TOJy4YCHHBIE 3HAHHUS U
YMEHHSI TpU PEIICHUH MPaKTHYECKUX
3ajad.
3HAKOMUTBCSI C HCTOPUEH  pa3BUTHUA
reoMeTpun
Y TIIBI BBnucanHble U UeHTpaidbHbIE YIIIbL,DOPMYIMPOBATH OCHOBHbIE
OKPYKHOCTH.  [yrOJI MEXKIy KacaTeJIbHOM M XOpAOH.ONpeaeeHus, CBA3aHHbIE C YIJIaMH B
Brivcanuple  U[YTJIBI MEXAY XOPJAaMU U CEKYLTUMU. [Kpyre (BIMCAHHBIM YIroJ, IEHTpalIbHbBIN
OIMCAHHbIE BrincanHble u OIMCaHHBIE[YTO).
YETBHIPEXYTOJIbHU [METHIPEXYTOJIBHUKHY, WX MpU3Haku UHaxoauThb BIIMCAHHBIC YTJIBL,
k1. KacarenbHble/cBOMCTBA. [Ipumenenue STUX|ONUPAIOIIMECS HA OJHY YTy, BBIYUCIATH
K OKpY>KHOCTH.[CBONCTB npu PEIICHUU[YTIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
Kacanue TEOMETPUYECKUX 3a/au. yriax, TEOPEMBI 0 BIINCAHHOM
OKpykHOCTell  [B3aumHOe  pacmojiokeHue  ABYX[UETHIPEXYTOJbHUKE, TEOPEMBI 0
(13 ) OKPYKHOCTEH. Kacanuejuenrpansnom yrie. KMccnenoBarb, B TOM
OKPYKHOCTEH qrclie ¢ TOMOINBIO U(GPOBBIX PECYPCOB,
BIIMCAHHBIE u OIHMCaHHbIE
YEeTHIPEXYTOJbHUKH, BBIBOJIUTH ux
CBOICTBa M npu3Haku. Mcnosb30BaTh 31U
CBOIICTBA W TPU3HAKU TMPU PEHICHUU
3ajay
[ToBTOpEHME, [loBTOpeHHE OCHOBHBIX MOHATHI HPemate  3agayd Ha  MOBTOpPEHUE,
00o00mIeHne METOJIOB KYpCOB 7 M § KIJIAaCCOB,MIIIOCTPUPYIOILINE CBSI3U MEXY
3HaHWH (4 1) 000011ICHIE 3HAHUN pa3IMYHBIMH YaCTSIMU Kypca
9 kaacc (He MeHee 68 1)
Ha3zBanue OCHOBHOE coJiepKaHuE OcHOBHBIE BUJIbI JIEATEIIbHOCTH
pa3nena (TeMbl) 00y4JaroIuXCs
Kypca (aucmo
JacoB)
Tpuronometpus. (OnpeneieHre TPUroOHOMETpHuecKux @opMyIpoBaTh ornpezeneHus
'TeopeMbl ¢ynkuuit  yrmo ot 0° mo 180°.rpuroHomerpuuecKuX (QyHKIHUH TYHBIX U
KOCHHYCOB nlKocunyc u cMHyC IpsSMOIo U TYHNOTO[IPSMBIX  YIJIOB. BBIBOOUTH  Teopemy)
CHUHYCOB. yria. Teopema KOCHHYCOB.KOCUHYCOB M TEOpPEMYy CHHYCOB (C
Pemenue (O606mEnHas1) TeopeMa CHHYCOB (C[paanyCcOM OMUCAHHOW OKPYKHOCTH).
TPEYTrOJbHUKOB [PAaJyCOM ONMCAaHHOW OKPY)KHOCTH).Pemars TpeyroJbHUKH.
(16 u) Haxoxnenne mH  cTopoH  H|Pemats MIPAaKTUYECKHE 3a/1a4u,
BEJIMYMH YIJIOB TPEYTOJIbHUKOB. CBOJISIIMECS K HAaXOXKICHHUIO Pa3IHMYHBIX
@dopmyna MIIOUAAM TPEYroJbHUKADIEMEHTOB TPEYTOJIbHUKA
yepe3 JIBE CTOPOHBI U YTOJ MEXIY]|
HIIMU. dopmyna JIoIIaau
YEeTHIPEXYTObHUKA qyepes ero
MUaroHAIM W Yrojd MEXIy HUMHU.
[ IpakTHueckoe IIPUMEHEHNE
JTOKa3aHHBIX TEOPEM
[TpeoOpaszoBanue|[lonsTre 0 npeoOpa3oBanuu/OcBanBaTh TOHATHE IMPEoOpa3OBaHUA
[1O100MS. [MOJ00MSL. mogoous.  McchaemoBaTh — OTHOIIEHHE
Metpuueckue  |(COOTBETCTBEHHbIE JJIEMEHTBHINIMHEHHBIX ~ DJIEMEHTOB  (UTYp  TpHU
COOTHOILLIEHHUS B[OJOOHBIX pUryp. npeoOpazoBanun nonodusa. Haxoaute




okpyxkHoctu (10

Teopema O NMPOW3BEICHHH OTPE3KOB

MpuUMepbl MOJ00MST B  OKpy’Karouen

q) XOpA, TeopeMa O NPOU3BEICHUH|ICHCTBUTEIBHOCTH.
OTPE3KOB  CEKyLIMX, TeopeMa O/BBIBOOUTh METPUYECKHE COOTHOLICHUS
KBaJpare KacaTenbHOW. IIpuMeHeHueMexay OTpe3KaMH XOpJ, CEKyIIUX H
B PCLICHUU T€OMETPUYECKUX 3a1ad  [KaCaTEJIbHBIX c HCIIOJIb30BAHNEM
BIINCAHHBIX  yIJIOB M NOJOOHBIX
TPEYrOJIbHUKOB.
Pematb reomMeTpuueckue 3agadyd U
3aJa4d M3  pEAJIbHOM  XKHM3HU €
MCII0JIb30BaHUEM OJOOHBIX
TPEYrOJIbHUKOB
Bextopsl (12 14) |Onpenenenue BEKTOpoB, cioxeHue ullicrnonp3oBarh BEKTOPBI KaK
Pa3HOCTb  BEKTOPOB, YMHOJKCHUEHAIPABIEHHBIE OTPE3KH, HCCICNOBATh
BEKTOPa Ha YUCJIO. reOMETpUYECKUM  (MepeMelleHrue) U
duznueckuii W TeOMETPpUUYCECKHUM|(PU3HUIECKUH (CHIIa) CMBICIIBI BEKTOPOB.
CMBICJI BEKTOPOB. 3HATh ONpEENIEHUs CYMMbl U Pa3sHOCTU
Pa3iio)keHne BEKTOpa IO JIBYM HE-BEKTOPOB, YMHOXKEHMsI BEKTOpA Ha YHCIIO,
KOJUJIMHEAPHbIM BEKTOPaM.[HCCIIE10BaTh reOMeTpPUYECKUN U
KoopauHnartsl BEKTOpa. (bu3n4ecKuil CMBICIIBI TUX ONEpPALUiA.
CxajisipHOE IPOU3BE/ICHUE BEKTOPOB,Pelar reoMeTpUuYecKhe 3agaud  C
€ro IPHUMEHEHUE M1 HaXOXKACHUAMCIIONb30BAHUEM BEKTOPOB.
JUIMH U YIJIOB. PackiaaplBaTh  BEKTOp IO JIBYM
Pemenne  3agad ¢ IOMOIUBIOHEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOPOB. lcrionbp30BaTh CKAIAPHOE IPOU3BEICHUE
[ [pMeHEHNE BEKTOPOB AJIs PELICHUSBEKTOPOB, BBIBOJUTH €0  OCHOBHBIE
3a/1a4 KHUHEMATUKU U MEXaHUKHU cBOIiCTBa. BpIUunCISATH CyMMY, pa3sHOCTb U
CKaJsIPHOE IPOM3BEICHHE BEKTOPOB B
KOOpJMHATAaXx.
[[pUMEHATh CKaJIpHOE IPOU3BEIECHUE
TSI HAXOXKJICHMSI JUIMH U YTJIOB
/lexapToBbI JlexapToBbl KOOpAMHATHI TO4YeK HA/(OCBaMBaThb IOHATHE  IPSIMOYTOJIBHON
KOOpJMHAThl  HA[[IJIOCKOCTH. CUCTEMBI KOOpJUHAT, JeKapTOBBIX
riockocTH (9 4) |YpaBHEeHUe IIPSAMON. VYTII0BOHKOOPAUHAT TOYKU. BBIBOIUTE ypaBHEHHE
KOA((ULIHEHT, TaHTE€HC yriaanopsMod U OKPYXHOCTH.  BpiiensaTs
HAKJIOHA, napajuleJIbHbIe UIOJHBIM  KBajpaT Uil  HaXO0XKIEHUs
[ePIEeHIUKYIIIPHbIE IPSIMbIE. [[EHTpa W paauyca OKPYKHOCTH IO €€
YpaBHEHHE OKPYXHOCTHU.ypaBHEHMIO.  Pemare  3amaum  Haj
HaxoxaeHne  KOOpAMHAaT  TOYEKHAaXO0XKJIEHHE TOUEK MEepecedeHUs MPSIMbIX|

[epECEUCHMS OKPYKHOCTH U IIPSIMOM.
MeTron KOOpAWMHAT IpU  PEUICHUH
reOMETPUUYECKUX 3ajad.
lcnionb30BaHre METO/1a KOOPAUHAT B
[IPAKTUYECKUX 3a7a4ax

1 OKPY)KHOCTEM C MOMOIIBID METOJa
KOOpJWHAT.

I cmons30BaTh CBOMCTBa YIJI0BOT'O
Kod(p¢uLeHTa TNPSAMOM MpH pelIeHun
3a/1a4, NI ONPEJCIICHUS PACIONOKEHUS
MPSMOM.

[[puMeHATh KOOpAMHATBHI TMPHU PELICHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3a/1ad,

TSt MOCTPOEHUS MaTeMaTH4YeCKUX
MOJeNIe  pealbHBIX  3amad  («MeTOo.
KOOPAMHATY).

[lonp30BaTbcsi 14 TMOCTPOEHUA U

picclieIoBaHUM IM(POBBIMU PECYPCAMH.




3HAKOMUTBCSI C HUCTOPUEH  pa3BUTHUA

reOMETPUU
[IpaBuiibHBIE [IpaBuIiibHBIE MHOTOYT'OJIbHUKU,|[DOPMYyITUPOBAThH orpezesneHue
MHOT'OYT'OJIbHUKH|BBIYHUCICHUEC UX 3JICMCHTOB. Yucio JIpaBUJIbHBIX MHOI'OYroJIbHUKOB,
JnuHan qunHa OKpyXHOCTU. JlMHA IyruHAXOAMTh HMX 3JeMeHTHl. [lonp3oBaThes
OKPY’KHOCTHU HOKPY>KHOCTHU. PaI[I/IaHHaSI MCpa yrija. [MOHATHUEM JJINHBI OKPYXHOCTH,

[JI0IIAb KpyTa.

Brraucinenune
rtomasei (8 u)

[omans Kpyra M €ro 3JEMEHTOB
(cekTopa U cermeHTa). Bpluncienue
omane  Guryp,  BKIIOYAIOMINX
HIIEMEHTHI Kpyra

BBE/IEHHBIM C TIOMOIIBIO IPABHIBHBIX
MHOT'OYTOJIbHUKOB, ONpPEACNATh YUCIO I,
JUIMHY 1YTU U paJu- aHHYIO MEpy yrIJia.
[IpoBOIUTE IIEPEXO] OT paAMaHHOW MEpBI
yria K TpajyCHOI U Ha00OpOT.
Onpenensars I0MIAlb KpyTa.

BeiBoguTh (Gopmynbl (B T'paayCHOH W
paauaHHOM  Mepe) Juisl  JUIMH YT,
rioniaield CeKTOPOB U CETMEHTOB.
Brranciars TUIOIIAIN
BKJIFOUAIOIUX  AJIEMEHTHI
(kpyra).

HaxoauTh 1uiomaay B 3ajayax peaibHOU
PKU3HU

¢uryp,
Opr>KHOCTI/I

JBHOKCHUSA

MJI0CKOCTH (6 1)

[loHsiTHE O [BW)XEHUU IUJIOCKOCTH.
[TapanienbHbIi EPEHOC, TOBOPOT U

cummerpuss. Ocu U LEHTPHI
CHUMMETPUU.

[Ipocrelimme MPUMEHEHUS B
pELIECHNUH 3a]1a4

Pa3Ouparh mpUMeEphl, HWLTIOCTPUPYIOLIUE
MOHSATUS JIBIDKCHUsI, IICHTPOB M OCEH

CUMMETPHUU. dopMyIHpoBaTh
ONpPEACIICHUs TNapajlIeIbHOrO IEepeHoca,
[MOBOPOTa U OCEBOM  CHUMMETPHHU.
BeBoMT, WX  CBOMCTBA, HAaXOIWUTH

HEMOABUAKHbIE TOUKU. HaxoauTh LEHTpPHI
1 OCH CUMMETPUN IPOCTSHIINX PUTY.
[[puMeHATh NapaJuIeIbHbIA IEPEHOC U

CUMMETPHUIO npu pelieHnu
reoMeTpUuecKuX  3ajad  (pa3bupartb
[IPUMEPHI).
lcnonp30BaTh Uil IOCTPOCHHS U
vcCIIeI0BaHM ITU(POBBIE PECYPCHI
[ToBTOpEHME, [ToBTOpeHne OCHOBHBIX MNOHATUH HONepupoBaTh  MNOHATUSAMH:  (Qurypa,
00001ICHHE, METO/JIOB KypCcOoB 7—9  KJaccoB,Touka, mpsiMasi, Yroj, MHOTOYTOJIbHUK,
cucreMaTu3anus [0000IeHne U CHUCTeMaTH3alMspaBHOOCIPEHHBIH W PaBHOCTOPOHHUM
3HaHUM (7 9) SHAHWM. [Ipocreimme|[TpeyroapHUKHY, IIPSIMOYTOJIBHBIN
reoMeTpuueckue (QUrypbl U HX|[TPEYrOJIbHUK, MeAuaHa, OUCCEeKTpHca Hu
CBOICTBA. W3mepenueBpicoTa TPEYroiabHHUKA, Mapajljiesorpamm,
reOMETPUUECKUX BEJIMYMH.[pOMO, MPSMOYTOJIBHUK, KBaJpar,
TpeyronbHUKY. Tpamneuus; OKpPY)KHOCTb, KacaTellbHas;
[lapaniensHbie H[paBEHCTBO u nogobue ¢uryp,
MePIeHIUKYISIPHBIE IPSIMbIE. TPEYrOJbHUKOB;  MapajuleIbHOCTh U
OKpy’>KHOCTb u KpYT.[IEPIIEHIUKYIIPHOCT  MPSMBIX,  YIrOJ
['eomeTpryecKkue MOCTPOCHHUS. YTIIBIMEXKITY MPSIMBIMU, CUMMETpPHS
B OKPY)KHOCTH. BmnucaHHblE  HMOTHOCUTEIBHO TOUYKHM M MpPSIMOW; IJIMHA,
OTHICAaHHbIE OKPYKHOCTH[PACCTOSIHME, BEJIWYMHA yIja, IUIOIIA[b,
MHOTOYTI'OJIbHUKOB. nepumerp.  Mcmonb3oBate  (pOpMYIIBL:
[Ipsimas U OKPYKHOCTb.[IEpUMETpa U TJI0La 11




UeThlpEXyroibHUKU. BnucaHHble H

OTNHCaHHBIE YeThIPEXYTrOJbHUKH.
Teopema Iludaropa wu  Hauana
TpUTrOHOMETpHU. Pemenne o0mMx
TPEYrOJIbHUKOB.

[IpaBuIbHBIE MHOT'OYT'OJIbHUKHU.
[IpeobpazoBanus IJIOCKOCTH.

JBmwxenust. Ilomobue. Cummerpus.
[Imomans. Brluuncienue I1uiomanei.

[1nomanu M0T00HBIX dburyp.
JlekapTOBBI KOOPJIMHATHI HA)
MIOCKOCTH.

BCKTOpH Ha IIJIOCKOCTHU

MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U
rionaan Kpyra, 00béMa

[IPSAMOYIOJIBHOTO ITapajuIesIeIUIIE .
OnepupoBarb MOHSATUSIMH:
[IpSAMOYIOJIbHAs  CUCT€Ma KOOpAMHAT,

BEKTOp; MCIIOJb30BaTh JTU IOHATHS IS
[IPEACTABJIICHUS JaHHBIX U  PELICHUS
3a/1a4, B TOM YHUCJE U3 APYTUX Y4eOHBIX

IMPECAMCETOB. PemraTe 3aJa4uu Ha|
IIOBTOPCHUC OCHOBHBIX HOHSITHﬁ,
HJUIFOCTPAILHUIO CBs3CH MCIKY]

Pa3NIMYHBIME YacTsIMH Kypca. BriOupatsb
METOJ ISl PELLICHUS 3a0a4H.
Perate 3a1a4u U3 NOBCEIHEBHON KU3HU




INOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Ne KoJymuecTBo yacos Nara DJIeKTPOHHBbIE HU(PPOBLIE
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue W3ydenus oGpasoBaTejbHbIe
padoTbI padoThbI pecypchl
1 [Ipocreiinine reoMeTpuuecKre 1 bubmuorexa [JOK
00BEKTBI https://m.edso0.ru/8866b724
2 MHOroyroiapHUK, JJoMaHas 1 Bubmorexa HOK
’ https://m.edsoo.ru/8866ch6a
3 CMexHbIC U BEPTUKAIBHBIE YTIIbI 1 Bubmiorexa HOK
https://m.edso0.ru/8866c5c0
4 CMexHbIE U BEPTUKAIBbHBIE YIJIbI 1 bubmorexa [IOK
https://m.edso0.ru/8866c7be
5) CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenne TMHEMHBIX U YTIIOBBIX
9 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB 1
U yTJIOB
| e ey | B 10K
1 yIII0B ’ https://m.edsoo.ru/8866c3ea
N3mepenne IMHENHBIX U YTIOBBIX
11 BEJIMYMH, BEIYUCIEHUE OTPE3KOB 1
U yTJIOB
N3mepeHne IMHENHBIX U YTIOBBIX
12 BEJINYWH, BEIUUCIICHNE OTPE3KOB 1
U yTJIOB
13 [lepumerp u miaomangs Guryp, 1

COCTaBJICHHBIX U3



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

IIpAMOYI'OJIbHUKOB

14

[lepumerp u mnomans Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

15

16

ITonsiTe 0 paBHBIX
TPEyroJIbHUKAX U NIEPBUYHBIC
IIPENICTaBICHUS O PaBHBIX
¢burypax

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

bubnunoreka LIOK
https://m.edso0.ru/8866ce80

bubnunoreka LIOK
https://m.edsoo.ru/8866d1fa

17

18

19

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTrOJIBHUKOB
Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

bubnuoreka [{OK
https://m.edsoo.ru/8866d34e

bubnuoreka [{OK
https://m.edso0.ru/8866e01e

20

21

Tpu npusHaka paBeHCTBa
TPEYTrOJIBHUKOB
Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

bubmmoteka IIOK
https://m.edso0.ru/8866e88e

22

23

24

25

IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

CBONCTBO MeIHUaHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEAEHHON K THIIOTEHY3€
CBOMCTBO MeIHUaHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHOMN K TUTIOTEHY3€

but6mmoreka [IOK
https://m.edsoo0.ru/8866e9ec

26

PaBHOOempeHHBIC U
PaBHOCTOPOHHUE TPEYTOJIbHUKH

but6mmoreka [IOK
https://m.edsoo.ru/8866d6fa



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa

[Ipu3Haku u cBoOiiCTBA

bu6nmoreka [IOK

21 pPaBHOOEIPEHHOTO TPEYTOJIbHHUKA . https://m.eds00.ru/8866d880
28 [Tpu3Haku u CBONCTBA 1 Bu6muoteka [JOK
paBHOOEIPEHHOTO TPEYTrOJbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOiCTBA 1 bubmuorexa [JOK
paBHOOEIPEHHOTO TPEYTOJIbHHUKA https://m.eds00.ru/8866e26¢
30 HepaBenctBa B reomeTpuu 1
Bbu6moreka [JOK
31 Hepaserictsa B reometpi L https://m.edscﬁ).ru/8866e3a2
32 HepaBenctBa B reomeTpuu 1
33 HepaBenctBa B reomeTpuu 1
34 [IpsAMOYTONBHBIN TPEYTOJIBHUK C 1 Bbu6mmoteka [JOK
yriiom B 30° https://m.edso00.ru/8866eb22
[IpsiMOYTOBHBIN TPEYTOJILHUK C
3 yriiom B 30° 1
36 KonTponbhas padbota no teme 1 bubmmnoreka HOK
"TpeyronpHUKH" https://m.edso0.ru/8866echc
37 [TapamienpHble NpAMBIE, UX 1 bubmuoreka [IOK
CBOMCTBa https://m.eds00.ru/8866ef64
38 [Tareiii noctynat EBkinga 1
Haxkpecr nexaniue,
39 omocropommme yras ) uGmrorexa LOK
’ https://m.eds00.ru/8866f086
00pa3oBaHHBIE MPH TTEPECEUCHUN
napajieNIbHBIX MPSMBIX CEKYIEH
Haxkpecr nexariue,
COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTJIBI, 1
00pa3oBaHHBIE MPH TTEPECEUCHUN
napajieNIbHBIX MPSIMBIX CEKYIEH
a1 Hakpecr nexamue, 1

COOTBECTCTBCHHBIC U



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

OZIHOCTOPOHHHE YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUCHUU
napasuieJIbHBIX IPSMBIX CEKYIICH

Hakpect nexanue,
COOTBETCTBEHHEIE U

42 OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC TIPU MTEPECCUCHHUH
MapajuIeNbHbIX IPSIMbBIX CeKYIIeH
Hakpecr nexarue,
o | e Bumorera LOK
’ https://m.edso00.ru/8866f3b0
o0pa3oBaHHbBIC TIPH MTEPECCUCHHUH
MapajuIeNbHbIX IPSIMbIX CeKYIIeH
[IpusHak napaieIbHOCTH
44 MPSIMBIX Y€pe3 PaBEHCTBO
pacCTOSHUI OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
[Ipu3Hak napajienbHOCTH
45 MPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOSHUN OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
46 CymMa yTIIoB TpeyroJibHUKa bubmorexa LIOK
https://m.eds00.ru/8866f630
47 CyMMa yriioB TpeyrojibHUKa bubmorexa [IOK
https://m.edsoo.ru/8866f8ba
48 Bueminue yribl TpeyrojibHUKa bubmmorexa HOK
https://m.edso00.ru/8866fa5e
49 Bueminue yribl TpeyrojibHUKa
50| apamemmmae npmme, cya Bu6morexa LIOK
wo https://m.edso0.ru/8866fe6e
YIJI0B TPEYTrOJbHUKA
51 OKpY>XHOCTb, XOPJIbI M TUAMETP, bubnuoteka [JOK



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e

HUX CBOWCTBA

https://m.edso0.ru/88670800

bu6nmoreka [IOK

52 KacatesbHas K okpyxHocTh . https://m.edso00.ru/88670e9a
53 OKpy>XKHOCTb, BHCAaHHAs B YTOJI 1
94 OKpy’>KHOCTb, BIIUCAHHAS B YI'OJI 1
55 [Tonstue o 'MT, npumeHeHue B 1 bubnunoreka LIOK
3a7a4ax https://m.eds00.ru/8867013e
56 [Tonsitue o 'MT, npumeHeHue B 1 bubnunoreka LIOK
3a7a4ax https://m.eds00.ru/88670508
buccekTpuca u cepeuHHBIN
o7 MEPIEHIUKYIIAP KaK 1
r€OMETPUUYECKHE MECTA TOUYCK
58 OKpy>XHOCTb, OLTUCAHHAsL OKOJIO 1 bubmuoreka [{OK
TpeyroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHAsl OKOJIO 1
TpEeyroJbHUKa
60 OKpy>XHOCTb, BIMCaHHAas B 1 bubnuoreka [{OK
TPEYroJbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTb, BIIMICAaHHAs B 1
TPEYTOJIbHUK
62 [Ipocreiimue 3a1aun Ha 1 bubmmnoreka HOK
MMOCTPOCHHE https://m.eds00.ru/88671188
63 IIpocreiimue 3anaun Ha 1 bubmuorexa [IOK
MTOCTPOCHHE https://m.edso00.ru/886712d2
o | ompmmepimree [ BuGnionsa LOK
" https://m.eds00.ru/88671462
['eomeTprueckne nocTpoeHMs
o | mempmensbobueme [ BuGniorsa LOK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7 Kiacca
66 HroroBas koHTpoNIbHAs paboTa 1 bubmmorexa HOK

https://m.edso0.ru/886716ec



https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

[ToBTOpEeHME M 000OIIEHNE

67 3HAHUM OCHOBHBIX ITOHSITHH B 1
METOJIOB Kypca 7 Kjacca
68 | ot comommmne nommmi 1 . bumorexa LIOK
https://m.eds00.ru/886719bc
METOJIOB Kypca 7 Kjacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/886719bc

8 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kour I Hata o0pa3zoBaTe/ibHbI
. Beero POJIbHBIE PAKTHYECKHE | puyoyyg pasoBareJ e
padoThI padoThI pecypcbl
1 [Tapannenorpamm, €ero Npu3Haku U 1 bubmmoreka [JOK
CBOWCTBa https://m.edso0.ru/88671af2
5 [Tapannenorpamm, €ero Npu3HaKu u 1 bubnnorexa [JOK
CBOMCTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, €ro Mpu3Haku U 1 bubmmoreka [JOK
CBOWCTBa https://m.edso0.ru/88671ca0
YacTHble cnydan
4 napasieaorpaMMoOB 1 bubnnoreka [JOK
(psIMOYTOJIBHHK, POMO, KBaJpar), https://m.edsoo.ru/88671dea
MX IPU3HAKHU U CBOMCTBA
YacrHble cydan
5 napajuieJIorpaMMOB 1 bubmuoreka [IOK
(TpsIMOYTOJTBHHK, poMO, KBaJpar), https://m.edso0.ru/88671f20
UX TIPU3HAKHU U CBOWCTBA
YacTHble cnydan
6 napajuieJIorpaMMoB 1 bubmuoreka [IOK
(MpsIMOYTOJIBHHK, POMO, KBaJIpar), https://m.edso0.ru/8867209¢c
UX IPU3HAKHU U CBOMCTBA
bubnunorexa LIOK
! Tpanetus 1 https://m.eds00.ru/88672358
8 PaBHOOOKAsT 1 MpsIMOYTOTBHAS 1 bubnuotexa [JOK
Tpanenun https://m.edso0.ru/8867252e
9 PaBHOOOKAsT 1 IpsIMOYTOTBHAS 1 bubnuotexa [JOK
Tpanenun https://m.edso0.ru/88672858
bubnunorexa LIOK
10 MeTOR yABOSHNA ME/HAHEL 1 https://m.edso0.ru/88672b14
11 [lenTpanpHasi CHMMETPUS 1 bubnuoteka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

https://m.edso0.ru/88672b14

12 KontposbHas paboTa mo teme bubmuorexa [IOK
"UeThIpEX yroabHUKN" https://m.eds00.ru/88672c9a
13 Teopema Paneca u reopema o Bu6mumotexa [JOK
IIPOIOPIIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 CpenHsist TMHUS TPEyrojibHUKa BH6H_HOTeKa LOK
https://m.eds00.ru/88672e0c
15 Cpenusig nuHus TPEYroJibHUKA BH6H_HOTeKa LOK
https://m.eds00.ru/88672f38
16 Tpaneuus, e€ cpeaHsist TMHUS EH6H_HOTeKa LIOK
’ https://m.eds00.ru/88672358
17 Tpanenus, e€ cpeaHss TUHUS bubmorexa HOK
’ https://m.eds00.ru/88673064
18 [IponopuiroHabHbBIE OTPE3KU BH6H_HOTeKa LOK
https://m.eds00.ru/88673794
19 [IponopuiroHabHbBIE OTPE3KU bubmmorexa [IOK
https://m.eds00.ru/88673794
20 IlenTp Macc B TpeyroJbHUKE BH6H_HOTeKa LIOK
https://m.eds00.ru/886738fc
bubmuoreka [IOK
21 TonoGrere TpeyromsHuiH https://m.edscl)lo.ru/88673a78
29 Tpu npuznaka nogodus bubmuoreka [IOK
TPEyroJIbHUKOB https://m.eds00.ru/88673bae
23 Tpu npusnaka nogoOus bu6muoreka [JOK
TPEYroJbHUKOB https://m.edso00.ru/88673d52
24 Tpu npuznaka nogodus bubmuoreka [IOK
TPEyroJbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npusnaka nogoOus
TPEYroJbHUKOB
2% [Tpumenenne nogo0us npu

PEIICHUHU MPAKTUYCCKUX 3ada4



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

97 KontponbHas paboTa mo teme 1 bubnuorexa [JOK
"TlogoOHBIC TPEYTOJIBHUKH" https://m.edso0.ru/8867445a
28 CBoiicTBa 1UIOIIAACH 1 bubnuorexa [IOK
reOMETPHUECKUX QUTYD https://m.edsoo.ru/886745fe
29 DopmyJIbl 1S TUIOIAIN 1 bub6nmoreka [IOK
TpeyroJibHUKA, MapajuiejorpaMma https://m.edso0.ru/88674860
30 @opMyIIbl IS IUIOLIAAN 1 Bbu6muoteka [JOK
TpEyroibHUKA, apajuieorpaMma https://m.edso0.ru/88674a22
31 @opMyIbl 118 IIOLIAAN 1 bu6nmorexa LIOK
TpeyroJbHUKA, MapajuiejorpaMma https://m.edsoo.ru/88674a22
30 @opMyIbl 118 IIOLIAAN 1 bu6nmoreka LIOK
TpeyroJbHUKA, MapajuiejorpaMma https://m.edso0.ru/88675288
33 @opMyIIbl IS IUIOLIAAH 1 Bu6moteka [IOK
TpEyroibHUKA, apajuieorpaMma https://m.edso0.ru/8867542c
34 Brruncienue miomaaei CIoXHBIX 1 bu6nmorexa LIOK
buryp https://m.edso0.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToi 1 bubmmnoreka HOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomaau nogo6HBIX GUryp 1
37 [Tnomaau nogo6HBIX GUryp 1
38 3ajaun ¢ MPaKTUYECKUM 1 bubmuoreka [IOK
coJiep>KaHueM https://m.edso0.ru/88675558
39 3ajauu ¢ NpaKTUYECKUM 1 bubnmnorexa [JOK
CoZIep)KaHUEM https://m.edso0.ru/88675684
0 weroma sonoworatenott ) Bubmorera LIOK
https://m.edso0.ru/88674f90
IO T
a1 KonTponbhas pabota no teme 1 bu6muoreka [JOK
"ITnomans" https://m.edso0.ru/8867579c¢
42 Teopema [Tudaropa u eé 1 bubnmoreka [JOK

MIPUMEHEHNE

https://m.eds00.ru/88675918



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918

43 Teopema I[Tudaropa u eé bubnuorexa [JOK
PUMCHEHHE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e Bu6muoteka [JOK
[IPUMEHCHHE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
IIPUMEHEHNE
46 Teopema [Tudaropa u eé
IIPUMEHEHHE
Onpenenenue
TPUTOHOMETPHUECKUX (DYHKIUN
OCTPOTrO yrja NpsIMOYrOJIbHOTO
47 TpeyI‘OJII)};IrI/IKa, T EI/I6JI.I/IOTGK3 IIOK
ttps://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE
COOTHOILIEHUS B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmuorexa [IOK
TOXIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
5L "Teopews Mnparops n avana buGmorera 10K
| https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUH
52 BnucanHble U LIEHTpaIbHBIE YIIIbI, bubmuoreka [JOK
YroJl MeX/y KacaTelIbHON U XOpIO0ii https://m.edsoo.ru/8a1415b2
53 BnucanHble U LIEHTpaIbHBIE YIIIbI, bubmuoreka [JOK
YroJl MeX/y KacaTelIbHON U XOpIO0ii https://m.eds00.ru/8a141940
54 BnucanHnble 1 IEHTpaIbHBIE YIJIbI, bu6muoreka [JOK
YroJI MEXXAY KacaTeJIbHOH U XOpIon https://m.edso0.ru/8a141b34
55 Vel MeXAy XOpAaMu U

CEKYILIUMU



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

VYTrbl MeXAy XopJaaMu U

56
CEKYIIUMU
Broucanusle u onucaHHbIe
57 YeTBIPEXYIOJIBHUKHN, UX [IPU3HAKUA U Bubmzorexa HOK
PIpexyr ’ p https://m.edso00.ru/8a140f86
CBOMCTBa
Broucanubsle u onucaHHbIe
58 YeTBIPEXYIOJIBHUKHN, UX [IPU3HAKUA U bubmaorexa LIOK
PIpexyr ’ p https://m.edso0.ru/8a1416d4
CBOICTBa
Brucanusie u onrcaHHbIe
59 4eTBIPEXYIOJIBHUKN, X IPU3HAKU U Bubmorexa LIOK
PIpexyr ’ p https://m.edso0.ru/8a1416d4
CBOICTBA
[IpuMeHeHne CBOWCTB BIIMCAaHHBIX
60 Y OIMCAHHBIX YETHIPEXYTOJILHUKOB
MIPU PEIICHUNA TEOMETPUUECKHUX
3agau
[IpuMeHeHne CBOWCTB BIMCAHHBIX
61 Y ONUCAHHBIX YETHIPEXYTOJIBHUKOB
MIPU PEIICHUU TEOMETPUUECKHIX
3agau
B3auMHoOe pacnonoxxeHue 1Byx bubmuoreka [IOK
62 o .
OKPYKHOCTEH, 00IIie KacaTeIbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocre bubmaorexa LIOK
Py https://m.edso0.ru/8a1410a8
KonTtponsHasg pabora 1o Teme
64 "yFJ'III; B OK )II)<HOCTI/I Brucanurie Brbmrorexa LIOK
Py ’ " https://m.edsoo0.ru/8a141c88
Y OMMCAHHBIE YETHIPEX YT OJIbHUKU
IToBTOpEHNE OCHOBHBIX ITOHATHUH U
65 METO (F))B KYpcoB 7 U 8 KJ1aCcCOB bubmmorexa LJOK
a1 YP . ’ https://m.edsoo.ru/8al41ddc
000011IeHE 3HAHUI
TloBTOpEHNE OCHOBHBIX MOHATHH U
p but6mmoreka [IOK
66 METOJIOB KypCOB 7 U 8 KIIacCOB,

000011IeHNE 3HAHUHA

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

67 Hrorosas koHTposbHas paboTa

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
68 METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNe 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.eds00.ru/8a142368

bubnunoreka LIOK
https://m.edsoo.ru/8al420ac



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonrTpoabubie IIpakTuueckue Aara o0pasoBaTejbHbIe
n/n Bceero H3yYeHUs
padoThI padoThI pecypcbl
1 %?/Iprii[{e;l\i:f;qumnx byHKIHHA 1 bubmorexa [IOK
yr108 0T 0° 710 180° https://m.edso0.ru/8al424bc
2 ®opmyIbl IPUBEIECHUS 1
3 Teopema kocuHYCOB 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5) Teopema KOCUHYCOB 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al142d5e
6 Teopema cunycoB 1 bubmorexa LHOK
https://m.edso0.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cuHycOB 1
9 HaxoieHne yInH CTOPOH U 1 bubnnoreka [JOK
BEJINYMH YTJIOB TPEYTOJIHHUKOB https://m.edsoo0.ru/8a1430b0
10 Pemenue TpeyroibHUKOB 1 bubmorexa HOK
https://m.edso0.ru/8al42ac0
11 Pemenue TpeyroiabHUKOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8al42ac0
bubnnorexka [JOK
12 Peterie TpeyronbHuKos . https://m.eds;f).ru/8a142aco
bubnmoreka [JOK
13 Peluierie TpeyrobHiKon . https://m.edS(I)lo.ru/8a142ac0
14 [IpakTHyeckoe NprUMEHEHHE TEOPEM 1 bubnuorexa [JOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [TpakTHueckoe MPUMEHEHHUE TEOPEM 1



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
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https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

CHUHYCOB U KOCHHYCOB

16 KontponbHas paboTa mo teme bubmuorexa [JOK
"PemieHne TpeyroJbHUKOB" https://m.edso0.ru/8a14392a
17 [Tonsarue o mpeoOpa3oBaHUH bubmuorexa [IOK
noxoous https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIC DJICMEHTHI bu6mmoreka [IOK
nomo0HBIX (uryp https://m.edsoo.ru/8al43de4
CoOOTBETCTBEHHBIE JIEMEHTHI
19
mo100HbBIX pUryp
Teopema o mpou3BeIEHUHN OTPE3KOB
20 XOp, TeopemMa O IPOU3BEICHUU bubnnoreka [JOK
OTpPE3KOB CEKYIIHX, TeopeMa O https://m.edso0.ru/8a14406e
KBaJipaTe KacaTeJabHOM
Teopema o mpou3BeeHUN OTPEIKOB
21 XOpJI, TEOpEMA O TPOU3BEACHUU bubnuoteka [JOK
OTPE3KOB CEKYIIUX, TeOpeMa O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpoOU3BEACHUU OTPEZKOB
29 XOpJl, TeopemMa o MPOU3BEICHUN bubnuoreka [IOK
OTpPE3KOB CEKYIIHX, TeopeMa 0 https://m.edsoo.ru/8al442da
KBaJipaTe KacaTeIbHOM
23 IIpuMeHeHnEe TeopeM B peleHUuN bubnuoreka [IOK
reOMETPUYECKUX 3a/1a4 https://m.edso0.ru/8a143f06
24 [IpuMeHeHne TeopeM B peleHnn bubnnorexka [JOK
TeOMETPUUYECKUX 3a7a4 https://m.edsoo.ru/8al1443fc
o5 [IpuMeHeHne TeopeM B peleHnn bubnnorexka [JOK
TeOMETPUUYECKUX 3a7a4 https://m.edso0.ru/8a144578
KonrtponsHas pabora no teme
2% "IIpeobpa3oBanue mo1oous. bubnnorexka [JOK
MeTtpHuueckue COOTHOILICHHS B https://m.edsoo.ru/8al447a8
OKpYy>XHOCTH"
27 Ompenenenrue BEKTOPOB. bubmuoreka [JOK



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

DU3NYECKUI U TEOMETPUIECKUI
CMBICJI BEKTOPOB

https://m.edso0.ru/8a144960

28 CnoxxeHue ¥ BRIUUTAHUE BEKTOPOB, bubnmoreka [JOK
YMHOKEHHE BEKTOPA Ha YKCIIO https://m.edsoo.ru/8al44a8c
29 Ciio’)keHne ¥ BBIYMTAaHUE BEKTOPOB, bubnuorexa [JOK
YMHOXKCHHE BEKTOpa Ha YUCIIO https://m.edso0.ru/8a144d52
30 CnoxxeHue ¥ BBIUUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO
31 Pasnoxxenue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa BH6H_HOTeKa HOK
https://m.edsoo.ru/8al44fbe
33 E;Ka;ﬂrf’;ozgf OHI;iIB;SIiSIT;e TUTSt bubmorexa LHOK
Haxomne;{l/m JUTHH | YTJIOB https://m.edso0.ru/8a14539c
34 ISeKKaTHog]f;OGeF(}? OHI;;B;SEEEEG I L bubmorexa HOK
Haxomne;{l/m JUTHH U YTJIOB https://m.edsoo.ru/8a14550e
35 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
BEKTOPOB https://m.edsoo0.ru/8al44c3a
36 Pemienune 3ama4d ¢ IOMOIIBIO bu6nmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMmeHeHne BEKTOPOB IS
pelieHus 3aaad GusuKu
38 KonTponbhas pabota no teme bubnnorexka [JOK
"Bektops!" https://m.edsoo.ru/8a145b08
39 JlexkapTOBBI KOOPIMHATHI TOUEK Ha
MJI0CKOCTH
. bubnuorexa [JOK
40 ¥ paBHeHHe IpAMOit https://m.edséfJ.ru/8a145048
41 YpaBHeHHE IpsIMON
42 YpaBHEHHE OKPYKHOCTU bubmumoreka [IOK



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
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https://m.edso0.ru/8a14635a

KOOp,I[I/IHaTI)I TOYCK IICPECCUCHUA

bu6mmorexa [IOK

43 OKPY>KHOCTH H TIPSIMOi https://m.edso0.ru/8a146620
Meroa KOOpAMHAT IPU PELICHUN
44 r€OMETPUYECKUX 3aJ1ad,
MPAKTUYECKHX 33724
Meroa KOOpAUHAT IPU PELICHUN
45 r€OMETPUYECKUX 3a]1a4,
MIPAKTUYECKHX 3a7a4
Meroa KOOpAUHAT NPH PELICHUN
46 r€OMETPUYECKUX 3aJ1ay,
MPAKTUYECKHX 3a7a4
g | e s 1o B LOK
HocKoCTH" https://m.edsoo.ru/8al46e0e
48 [IpaBUIIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYHCJICHHE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 Hucno m. K2 OKpyKHOCTH https://m.eds;f).ru/8a1472c8
bubmuorexa [JOK
50 Hueno m. Jlamia OKpyHOCTH https://m.edsc&g.ru/8a147l4c
ol JUIHa 1yTU OKPYKHOCTH
52 Pannannas mepa yria bubmorexa HOK
https://m.edsoo.ru/8al4714c
53 [Tnomanpe kpyra, ceKTopa, cCerMeHTa EH6H_HOTeKa HOK
https://m.edso0.ru/8a147426
54 [Inomane kpyra, cekTopa, CerMeHTa BH6H_HOTeKa LIOK
’ ’ https://m.edso0.ru/8a147750
55 [Tnomane kpyra, cekTopa, CerMeHTa EH6H_HOTeKa HOK
https://m.edso0.ru/8a147750
56 ITonsaTHE O IBMXEHNU IUIOCKOCTH bubmiorexa LOK

https://m.edso0.ru/8al147c82



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
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https://m.edsoo.ru/8a147c82

57

58

[TapannensHbIN IEPEHOC, TOBOPOT

[TapannensHbIi IEPEHOC, TOBOPOT

bu6mmoreka [IOK
https://m.edso00.ru/8a147f16
bubmuorexa [JOK
https://m.edso0.ru/8a147f16

59

[TapannensHbIl IEpEHOC, TOBOPOT

60

[TapannensHbIN IEpEHOC, TOBOPOT
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62

63

[Ipumenenue ABUKEHUI TTPH
pelIeHun 3a1a4

KonrtponbHas pabora no remam
"[IpaBusIbHBIE MHOTOYTOJIbHUKH.
OxpyKHOCTb. JIBH>KEHHUS
miockoctu"

[ToBTOpeHue, 06001IEHNE,
cucTeMaTh3anys 3HaHUM.
N3mepenne reomeTprudecKux
BeIMYUH. TpeyroJbHUKU

R Rk e

bubmuorexa [JOK
https://m.edso0.ru/8a1480e2

bubmuorexa [JOK
https://m.edso0.ru/8a148524
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[ToBTOpenue, 06061IeHNE,
CHCTEMaTH3aINsI 3HAHUH.
[TapamiensHble U
MepHEHIUKYISIPHBIC TTPSIMbIE

[ToBTOpenue, o6o0IIEHNE,
CHUCTEMAaTH3alMsl 3HAaHUM.
OKpY>KHOCTb U KpYT.
I'eomeTprueckne nocTpoeHusl.
VYTIBl B OKPY/KHOCTH

[ToBTOpenue, o6o0mEH e,
cUCTeMaTHu3alis 3HAHHH.
BHI/IC&HHBIG 1 OIIMCAHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

bu6mmoreka [IOK
https://m.edso0.ru/8a148650

67

HroroBast koHTpobHAs paboTa

bu6mmoreka [IOK
https://m.edso0.ru/8a148920

68

[ToBTOpeHme, 06001EeHNE,
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‘ cucTeMaTu3alus 3HaHU|

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YUYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

*» ['eometpust, 7-9 knaccel/ Atanacss JI.C., byry3os B.®., Kagomnes C.b. u npyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

* ['eometpus, 7 knacc/ Mepansak A.I'., ITonouckuii B.b., SIkup M.C.; nox penakiuei
ITononsckoro B.E., O0OuiecTBo ¢ 0OrpaHUYEHHON OTBETCTBEHHOCTHIO M3naTenbckuii HeHTp
«BEHTAHA-T'PA®y; AkimmonepHoe obmiectBo «M3natenbeTBo «IIpocBerieHue

* ['eomerpus, 8 kiacc/ Mepsinsik A.L'., [lononckuii B.b., Sxup M.C.; nox pepakuueit
[Togonbsckoro B.E., O0miecTBO ¢ OrpaHMYeHHOW OTBETCTBEHHOCTHIO M31aTenbCKuii IEHTP
«BEHTAHA-I'PA®»; AxunonepHoe obmectBo «M3narensctso «IIpocBemienue»

* ['eometpus, 9 knacc/ Mepansak A.l'., [Tononckuii B.b., Sxkup M.C.; mon penakiueit
[Tononsckoro B.E., O0OuiecTBo ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M3 1aTENBbCKUM LIEHTP
«BEHTAHA-TI'PA®y»; AkimonepHoe obmiectBo «M3naTenbctBo «IIpocBerieHuey

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
https://myschool.edu.ru/
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