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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus Kak OIMH U3 OCHOBHBIX PA3/I€JIOB IIKOJIbHON MAaTEMAaTUKH, UMEIOLIUN
CBOEH 1eJIbI0 00ECIIeUUTh U3YYEHUE CBOMCTB U pa3MepoB (GUTYpP, UX OTHOIICHUH U
B3aMMHOE pPaCIOJIOKEHUE, ONUPAETCS Ha JIOTMYECKYIO, JOKA3aTEIbHYIO JIMHUIO.
[{leHHOCTH, W3ydYEHHS TEOMETPUU HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS
3aKJII0YAeTCsl B TOM, 4YTO OOYYAIOIIMICS YYHUTCS MPOBOAUTH JIOKA3aTEJIbHBIC
paccyXIeHus, CTPOUTh JIOTUYECKUE YMO3AKIIYEHUS, JOKa3blBaTh HWCTHUHHbBIC
YTBEPKICHUSI U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJIMYaTh CBOWCTBA OT TMIPU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoil 1enbl0 U3yyeHUs TEOMETPUU SIBISETCS HCHOJIb30BAaHUE €€ Kak
WHCTPYMEHTA MpU PEUIEHWH KaK MAaTeMaTUYECKUX, TaK M NPaKTHUYECKUX 3ajad,
BCTPEYAIONINXCS B peasibHOM xKu3HU. OOydaronuiicss JOKEH HAyUYUThCS OMPEACIIUTh
reOMETPUYECKYI0 (PUrypy, onmucarh CJIOBaMU JAHHBIN 4EepPTEX WIM PUCYHOK, HANTH
IJIOLIAAb 3€MEIBHOIO YYaCTKa, PACCUUTATh HEOOXOAUMYIO JIJIMHY ONTOBOJIOKOHHOIO
kalemnst WM Tpedyemblie pa3Mepbl rapaxka i aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTEIbHAS JIMHUS B H3ydeHUU reomerpuu. l[lpu pemeHun 3amay
MPaKTUYECKOTO XapakTepa O0y4YarOMIMIC YUUTCS CTPOUTh MaTeMaTUYECKHE MOJACIIN
peanbHbIX KU3HEHHBIX CHUTyalMii, TPOBOJAUTh BBIYUCICHUS U  OICHUBATh
aJIeKBAaTHOCTh MOJIYYEeHHOTO pe3yJIbTaTa.

KpaiiHe BaxkHO TOMYEPKMBATH CBSI3M TEOMETPUH C JIPYTUMHU YUCOHBIMH
peIMeTaMHi, MOTUBHPOBATh UCIIOIB30BATh OMPENEIECHUSI TEOMETPUUECKUX (DUTYp U
MOHSATUM, IEMOHCTPUPOBATH NPUMEHEHHUE MOJyYECHHBIX YMEHUH B (PU3HUKE U TEXHUKE.
DT cBsiz HauOojee sIpko BUAHBI B TeMax «Bektope», «Tpuronomerpudeckue
COOTHOIIICHUs», «MeTo koopauHaT» u « Teopema [Tudaropay.

VYuebnsiii kypc «['eomeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIE pPa3Jeibl
comepxkanusi:  «['eomerpuueckue ¢Gurypel uU HUX CBOicTBa», «l3mepenue
Tr€OMETPUYECKUX BEIMYHUHY», «/[eKapTOBbl KOOPAMHATHI HA MIIOCKOCTHY, «BeKkTOphI»,
«JIBmxkeHus miockoctny, «lIpeodpazoBanus moao0ous».

Ha n3yuenue yuebHnoro kypca «I'eomerpusi» orBogurcs 204 vaca: B 7 kiacce —
68 vacoB (2 Jaca B HeZleNI0), B 8 Kilacce — 68 yacoB (2 yaca B HeJEN0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEINIO).



COJEP KXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHATHA reomerpuun. Touka, mpsimMas, OTpPE30K, Jdyd. YToJ. Bumsl
yrioB. BeprukaneHble u  cMexHBIE yIubl.  buccektpuca yria. Jlomanas,
MHOTOYTOJIBbHUK. [[apaiiensHOCTh U EPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmetrpuuHnble Gurypsl. OCHOBHBIE CBOMCTBa OceBOM cummerpuu. llpumepsl
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOCHHSI C TOMOIIBID LUPKYJIS M JUHEHKH. TpeyroyibHHK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOepeHHBIE W pPAaBHOCTOPOHHUM  TpeyroyibHUKU.  HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MpPU3HAKU PABHOOEAPEHHOIO TpeyroyibHUKa. [Ipr3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKK NApAIIENBbHBIX NpAMBIX. CymMMa YIJIOB TPEYTOJIbHHUKA.
Breninue yribsl TpeyrojibHUKA.

[IpsAMOYTOJIBHBIA ~ TPEYTroNbHUK. CBOMCTBO  MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHON K TUNOTeHy3€e. [Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBIN TPEYTrOabHUK € yIiioM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa O OoJsibllieM Yrjiae U OoJbllied CTOPOHE TPEYroJbHUKA.
[leprieHIUKYJISIp U HAKIIOHHAS.

['eomeTpuueckoe MecTO TO4YeK. buccektpuca yriia ©W  CepeauHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KpyT, XOpJa U JUAMETP, UX CBOMCTBA. B3auMHOE pacIoyioxeHue
OKpYKHOCTH H npsMou. KacarenbHas M cexkymias K OKpYKHOCTH. OKpPY’KHOCTB,
BIIMCaHHAas B yroj. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronbHuku. [lapannenorpamm, ero npusHaku U cBOWCTBA. YacTHbIE
Cllydau TapajuieJiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajapaT), WX MpPHU3HAKU U
cBoiictBa. Tpamerusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA U MPHU3HAKH.
[IpssmoyrosbHas Tparenus.

Meron yaBoenus menuanbl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuUKa.

[Togobue TpeyrompHUKOB, Ko3(pdurment mnomodus. I[lpusHaku momOOHMS
TpeyroJbHUKOB. [IpruMeHeHne noqo0ust mpu peleHny NpakTUYeCKUX 3a/1ay.



CpoiicTBa miom@aaed reomerpudyeckux ¢uryp. Dopmynsl I8  IJIOLWAAU
TpeyrojbHHKa, MapamienorpaMma, pom6a u Tpamneuud. OTHOIIEHHE IUIOLIAAEH
noI0OHBIX (uUryp.

Bbruncnenue miomaneil TpeyroJbHUKOB M MHOTOYIOJbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. IIpumenenne Tteopemsr Iludaropa mnpu pemeHun
PaKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yria HpsIMOYIOJbHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TPUTOHOMETPUUECKHE (PYHKIIUU YTIIOB
B 30, 45 u 60°.

BnvicanHble ¥ HEHTpaJIbHBIE YTIJIbl, YTOJ MEXy KacaTeIbHOW U XOpJIOM. YTIb
MEXIY XOpAaMH M CEKylMMHU. BrnucaHHble W ONHMCAHHBIE YETHIPEXYTOJbHUKH.
B3aumnoe pacnonoxkeHue nByx okpyxHocted. Kacanume okpyxHocteil. OO6mue
KaCaTeJIbHBIE K JBYM OKPYXXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreuc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKAECTBO. POPMYJIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeOpeMa CMHYCOB. Pemenue
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodue cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BENEHUHN OTPE3KOB XOP, TEOPEMBI O IPOU3BEACHUHA OTPE3KOB
CEKYILHNX, TEOpEMA O KBaJpaTe KacaTeIbHOM.

BekTop, 1iuHa (Mo1yJib) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, IPOTUBOIMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPALIUU
HaJ BEKTOpamu. PasmoxeHue BeKTOpa I0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
KoopnnHatel BekTopa. CKaJsIpHOE TPOM3BENECHHE BEKTOPOB, INPUMEHEHHE IS
HAaxO0JICHUS JUIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTU. Y PAaBHEHUs NPSAMON U OKPYKHOCTHU B
KOOpAMHATAX, MEPECEUCHUE OKPYKHOCTEM M MNpsAMBIX. MeTon KOOpIMHAT MU €ro
IIPUMEHEHHUE.

IIpaBunbHbBIE MHOTOYTOJIBHUKU. J[IMHA OKpY>KHOCTHU. ['panycHas U paguaHHas
Mepa yTJia, BBIYUCIIEHUE JUIMH IyT OKpyKHOCcTel. [nomans kpyra, cekropa, CermMeHra.

JIBWKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUM (uryp (dJaeMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHUS IporpamMMmbl  yd4eOHOro  Kypca
«I"eomeTpus»» XapaKTEpHU3YyHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBJICHHEM MHTEpECa K MPOLIJIOMY M HACTOSIIIEMY POCCUMCKONW MaTEMaTUKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JTOCTHIKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM
MaTEMaTUYECKOM IIKOJBbI, K UCIOJIb30BAaHUIO 3THUX JOCTHKEHUN B APYIMX HayKax U
NPUKJIAJHBIX cepax;

2) rpaskIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN Tpa)KJaHWHA U pean3aliu €ro
paB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX (P)YHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SBIEHHUH, Mpoleayp TIpakJaHCKOTO oOuiecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXACHUIO JTUYECKUX MpOoOIeM, CBSA3aHHBIX C
MPaKTUYECKUM IPUMEHEHUEM TIOCTUKEHUN HAYKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-
TUYECKUX MPUHLHIIOB B IE€ATEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HA aKTHMBHOE Y4YacTUE€ B pEIIEHUM MPAKTHYECKHX 3aaad
MAaTeMaTHYECKOW HAIPAaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEM KU3HU MJIs YCHEIIHOM MpodecCHoHanbHOU
NESTEJIbBHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HHJMBUIYATbHON TPAeKTOPHUH 0Opa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K  3MOLUMOHAJIBHOMY M  3CTETHUYECKOMY  BOCHPHUSTHIO
MaTeMaTHUECKUX OOBEKTOB, 3aJlad, pEIICHUH, pacCyKICHHH, yMEHHMIO BHUIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTaluuel B JEATEIBHOCTM Ha COBPEMEHHYI0 CHUCTEMY HAay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPHUPOABI U
o0miecTBa, TMOHUMAHUEM MaTeMaTHUYECKOM HayKu Kak c@epbl 4YeloBeuYecKOn
NEATEIbHOCTH, 3TAlOB €€ Pa3BUTHS M 3HAYMMOCTU JUISl Pa3BUTHUS LMBHIIA3ALUH,
OBJIAJICHUEM SI3BIKOM MATEMaTHUKW U MaTEeMaTHYECKON KyJIbTypoW KaK CpelCTBOM
NMO3HAHUA MHpA, OBJAJACHUEM MPOCTEHIIMMU HaBbIKAMHU HUCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMUPOBAHNE KYJbTYPbl 310POBbS H
IMOIUOHAJIBHOTO 0J1ATOMOTYyYHS:

TOTOBHOCTBIO TPUMEHATh MAaTeMaTHYeCKHEe 3HaHWS B HWHTEpEcax CBOETO
3I0pOBbsl,  BEIEHHUS  3J0poBOro  oOpaza  >KuM3HM  (3I0pOBOE  NHUTaHMUE,
cOaJlaHCUPOBAHHBIN PEKUM 3aHIATHI U OT/bIXA, PETYJIpHas pu3nueckas akTUBHOCTH ),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedIIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TAKOI'0 7K€ IIpaBa JIPYroro 4eJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTUYEeCKUX 3HAHUW U1 pPelleHUs 3a7ad B
00JIaCTH COXPAHHOCTH OKPY XKaIoIlel cpeibl, MJIAHUPOBAHUS MOCTYIKOB U OI[EHKU MX
BO3MOXXHBIX TIOCHEACTBUNA MJII OKpY’)KaloWIeH Cpeabl, OCO3HAHHEM TIJ100aIbHOTO
XapakTepa dKOJOTUIECKHUX MPOoOIeM U MMy Tei X pelieHHs;

8) aganTanms K M3MEHSIIOIUMCS YCJOBUSIM COLMAJIBHOH W NPHUPOIHOI
cpenbl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHSIX HEOMPEAEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JESTEIbHOCTh, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTHX JIOJEH, MPUoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC
3HAHMS, HABBIKU ¥ KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIE
bopMyIUpOBaTh UICH, MTOHATHS, TUIIOTE3bI 00 OOBEKTAX U SBICHUSAX, B TOM UYHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaThb  JACPUIUTHI  COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYyIOUIUH KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAECMbIC
pelieHusT W JACUCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PHUCKH M IIOCIIEICTBUSI,
dhopMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBUIBISITH M XApPAaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKK MAaTEMATHYECKHX
OOBEKTOB, TIOHATWUH, OTHOIICHUH MEXIy MOHATUSAMH, (HOPMYIHPOBAThH
ONpENENEeHUs]  MOHATHM,  yCTaHaBIMBaTh  CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(ukanuy, OCHOBaHUSA i OOOOIIEHHUS U CPAaBHEHHUS, KPUTEPHUU
MPOBOJIMMOI0 aHAJIN3a;

e BOCHOpUHHUMATH,  (GOpMyIHpOBaTh U  NpPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENbHbIE UM OTpHUIATENbHbIE, €IWHUYHbIE, YaCTHbIE M OOIIHeE,
YCIIOBHBIE;



BBISIBJISITH MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHSI B
dakTax, TaHHBIX, HAOTIOJECHUSX W YTBEPXKICHUSX, IPEIarath KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAIOTUU;

pa3dupaTh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUM (MPSMBIE M OT
IPOTUBHOTO), TPOBOJUTH CaMOCTOSATEIbHO HECIOXKHBIE JO0Ka3aTelbCTBA
MaTeMaTH4eCKUX ()aKTOB, BHICTPAWBATh apTyMEHTAIINIO, IPUBOAUTH MPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS,

BBIOMpaTh CIOCOO pemieHuss ydeOHOM 3ajadyu  (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHUsA, BBHIOMpPATh HamOoJee NOAXOMAIMMNA C  YYETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIPOCHl KaK HWCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUS,
dbopMyUpOBaTh BOMPOCH, (PUKCHUPYIOIIME MPOTHUBOpPEYHE, MpolIemMy,
CaMOCTOSATEIIFHO YCTaHABIUBATH UICKOMOE W TaHHOE, (OPMUPOBAThH THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

OPOBOJUTh IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY  HECJIOXHBIM
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (OPMYJIUPOBAaTh OOOOIIEHUS]I U BBIBOJBI IO pe3yjbTaTaM
MPOBENEHHOTO HAOMIOICHUSI, WCCIIECIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKKe BBIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh HMHGPOpPMAlUM, JIAaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATb U MHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS;

BbIOMPATh (OpMY MpeCTaBICHUS HHPOPMALIMK U UIUTFOCTPUPOBATH pellIaeMble
3aJjauM CXeMaMH, JuarpaMmmamMu, MHOUM rpaduKkoil 1 uX KOMOMHALUSIMU,
OLICHMBATh HAA&KHOCTH HWHGPOPMALMU MO0 KPUTEPHUSM, MPEIJI0KEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CY>KJICHUSI B COOTBETCTBUM C YCIOBUSMH U
HEeIsIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX ¥ MUChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XO1y PEIIEHUS 3a/1a4H,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;



B XoJie 00CYXJEeHHUsS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMBI,

npoOJieMbl, pelaeMoil 3ajaud, BBICKA3bIBaTh WICH, HAlleICHHbIE Ha TOUCK

pellleHus], COTIOCTABMIATh CBOU CYXKIACHHS C CYKICHUSMHU JPYTUX YYACTHHUKOB
raiora, o0Hapy>KMBATh Pa3IMure M CXOJCTBO MO3UIIHI, B KOPPEKTHOU hopme

(dbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e TPEICTaBJATH PE3yIbTATHl PELICHUS 3a7aud, YKCIEPUMEHTa, HCCIEAOBAHUA,
MPOEKTa, CaMOCTOATEIBHO BHIOMPATh (hOpMAaT BBICTYIUICHUS C YU4ETOM 3ajad
MPE3eHTALUU U 0COOCHHOCTEN ayIMTOPHUH;

e TOHMMATHh W HCIOJH30BaTh MPEHMYIIECTBA KOMAHIHON W WHIWNBUAYaTHHON
paboTHI TIPH PENICHNN YUECOHBIX MaTEMaTHIECKHX 3a]1aY;

e TMPUHUMATH 1€ COBMECTHOM JESATENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboThl, pacrpeaensTh BUAbI padoT, JOroBapUBaThCs, 00CYKIATh
IPOLECC U PE3YJIbTAT padOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e yY4acTBOBAaTh B IPYMIOBHIX (popmax paboThl (00CYk)IACHUSI, 0OMEH MHEHUSIMH,

MO3TrOBbIE IITYpMbl U JIpyTU€), BBIIOJHATH CBOIO 4YacTb pabOTBl U

KOOPAMHHUPOBATH CBOM JICHCTBUS C APYTMMHU WIEHAMH KOMaHIbI, OLEHUBAThH

KayecTBO CBOETO BKIaJa B  OOmMMH  MPOAYKT MO  KPUTEPHUSIM,

c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTAaBJATh IUIaH, AJTOPUTM pEIIeHHs 3afaud (WU €ro
4acTh), BBIOMpPATh CHOCOO pEeHIeHHs € YYETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEMN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
perieHuit ¢ yaéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BIIQJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IMpoliecca U pe3yJibTara
pELIEHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEABUACTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PEIICHUU 3aJayH,
BHOCUTb KOPPEKTHBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaMJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pE3yJbTaTa ACSATEIBHOCTU IOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WIM HEAOCTHXKEHUS LEIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce oOOydarOmUHCs TMOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:



Pacnio3naBaTh u3yueHHbIE T€OMETPUYECKUE (PUTYPBI, ONPEEIsiTh UX B3aUMHOE
pacrnoyio)keHue, u300paxaTh TEOMETPUYECKHE (UTYpPBHI, BBIOJHATH YEPTEKH TIO0
YCIIOBHIO 3a/aud. V3mMepATh JUHEWHBIE W YIJIOBBIC BEIWYMHBL. Pemiars 3agadnd Ha
BBIUHCJICHUE JIJTMH OTPE3KOB U BEJIMYMH YTIJIOB.

JHenate rpyOyto OLICHKY JUHEWHBIX W YIJIOBBIX BEJIMUMH MPEIMETOB B peajbHON
JKU3HU, Pa3MEpOB MPUPOJHBIX OOBEKTOB. Paznmuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSJIKY BEJIMYHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auaM.

[Tonb30BaThCA MPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOIB30BATh IIPU3HAKU
1 CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJLHUKOB IIPU PEIICHUH 3a]1a4.

[IpoBOINUTE JIOTMYECKUE PACCYXKIAEHUS C HCIIOJIb30BAHUEM T'€OMETPUYECKUX
TEOpPEM.

[Tosb30BaThCd NPU3HAKAMUA PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEJIMAaHBI, MPOBEIEHHON K THIIOTEHY3€ MPSAMOYTOJIbHOIO TPEYTOJIbHUKA, B
pEIIEHUU T€OMETPUUECKUX 3a1aY.

OrnpenensiTe napaJuieIbHOCTh NPSIMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT C
HAUMHU ceKymas. OnpenensaTs NapajyieIbHOCTh MNPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JI0 TOUYEK JPYTrOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[1poBOANTH BEIYMCIICHUS U HAXOAUTh YHCJIOBbIC U OYKBEHHBIC 3HAUCHHUSI YTJIOB B
F€OMETPUUECKUX 33/1a4aX C HCMOJb30BAHUEM CYMMBbI YTJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TMPU MEPECECUCHUU JBYX
MapajuIebHBIX MPSIMBIX CEKYIIEH. Pemarh mpakTUYeCKHe 3aJayd Ha HaxXOXKICHUE
YIJIOB.

Bnagete mOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACsTh
OMCCEKTPUCY yTJia U CEPEIUHHBIM MEPIEeHIUKYJISIP K OTPE3Ky KaK T'€OMETPUYECKHE
MECTa TOYECK.

DopMyJIMPOBATH OIPEICICHUS OKPYXKHOCTH W Kpyra, XOpJAbl M JUaMeTpa
OKPY>KHOCTH, MOJIb30BAThCSI UX CBOMCTBAMHU. Y METh NMPUMEHSTH 3TH CBOMCTBA IPH
pellIeHuu 3a1ay.

Brnagete MOHATHEM OMNMCAHHOM OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomb3oBaThcs ¢akTamMu O TOM, YTO OWCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCA B OOHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers nmoHsTHMEM KacaTeIbHOW K OKPY)KHOCTH, IIOJIB30BaThCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tosib30BaThCS MPOCTEUIIMMH FT€OMETPUUECKUMH HEPABEHCTBAMU, TOHUMATh UX
MMPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKHE MOCTPOEHUSI C MOMOIIBIO LUPKYJIA U
JINHEUKHU.



K koHmy oOyuenus B 8 Kkjacce oOydaromMiics TMOJYYUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh  OCHOBHBIE  BHUJIbl  YETBIPEXYTOJIBHUKOB, WX  BJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEpeceUeHUsl MeaH TpeyTroiabHuKa (IIeHTpa Macc)
B PEIICHUH 3a/ad.

BraneTs NoHATHEM CpeHEHN JIMHUM TPEYTOJIbHUKA U Tpaneuuu, NPUMEHITh X
CBOMCTBA MPU pEUICHNH reomeTpudeckux 3anad. IlonszoBarecsa Teopemont daneca u
TEOpEMOM O TMPOMOPIUOHAIBHBIX OTpPE3KaxX, NPUMEHSATh UX IS PEelIeHUs
MPaKTUYECKUX 3a]1a4.

[TpuMeHATh MpU3HAKKU TOAOOUS TPEYTOJBHUKOB B PEUICHHH T'€OMETPUYECKUX
3ajay.

[Tonb3oBatbess Teopemoit Iludaropa st pemieHHs TEOMETPUUYECKUX U
MpakTH4ecKux 3agady. CTpOUTh MATEMATUYECKYIO0 MOJENb B MPAKTUYECKUX 33/1ayax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagete mNOHATHSAMHM CHHyCa, KOCHHyca M TaHIE€HCAa OCTpPOro yrJia
IPSIMOYTOJIBHOTO TpeyroiabHUKa. [loab30BaThbCsl 3TUMHU TMOHATUAMM JJIS PELICHUS
MPAKTUYECKUX 33/1a4.

Boraucisate (pa3iauuHbIMU CTIOCOOAMH) TUIONIAAb TPEYToJIbHUKA W IUIONIAIN
MHOTOYTOJIbHBIX (GUTYp (TOJIB3YSCh, T/I€ HEOOXO0AUMO, KabKYISITOpoM). [IpruMeHsTh
MOJIyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/layax.

BnaneTs NOHATUSIMU BIMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIIOJIb30BaTh TEOPEMBI
O BIHMCAHHBIX yTiaX, yriax MEeXIy XOop/aMu (CeKyIIUMU) U YTJIe MKy KacaTeIbHOU
Y XOPAOW IIPU PELIEHUN T€OMETPUUECKUX 3a1a4.

Bnanete MNOHSATHEM ONUCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHATh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA IIPU PELICHUU 3a]1a4.

[IpuMEHATh TOJIyYEHHBIE 3HAHUS HAa MPAKTHKE — CTPOUTh MATEMAaTHYECKHE
MOJEIIN IS 33]1a4 PEaNbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHHUS C
OpUMEHEHHEM T1oao0us U TPUTOHOMETpUM  (MOJIB3YSACh, TIZ€ HEO0OXOIUMO,
KJIBKYJISITOPOM).

K koniry oOyuenus B 9 wiacce oOydaromuicsi TMOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUIECKHE (DYHKIIMN OCTPBIX YTIIOB, HAXOAUTH C UX MTOMOIIIHIO
pa3IMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTroJbHUKA («pElIeHre MPSMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOpa) MJWHBI W YIJIbI IS
HETaOJIMYHBIX 3HAUYCHUH.

[Tonp3oBaThCs (opMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUII HAXOXKIEHUS COOTHOLICHWHA MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

10



Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCHMHYCOB JIJISi HaXOXACHHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEeIIeHNE TPEYTOILHUKOBY ), TPUMEHSThH X MPH PEIICHUN
reOMETPUYECKUX 3a/ad.

Bnaners nonatusMu npeoOpa3oBaHus MOJ00HS, COOTBETCTBEHHBIX JICMEHTOB
noAo00HbBIX ¢uryp. [Tonp3oBaThcsi CBOWCTBAMU MOA00US MPOU3BOJIBHBIX (DUTYDP, YMETh
BBEIYHCIIATh JJIMHBI W HAXOIUTh YIJBl y MOAOOHBIX (uryp. [IpumeHsTs cBoicTBa
mo00Ms B MPAKTUUECKHUX 3aJladaxX. Y METh MPUBOIUTH MPUMEPHI TTOJTOOHBIX (GUTYD B
OKpPY’KarolIEM MHpE.

[Tonp30BaThCsA TEOpEMaMH O MPOW3BEICHUHM OTPE3KOB XOPJ], O MPOU3BEICHUU
OTPE3KOB CEKYIIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHMMATh WX TEOMETPUYECKHA U (U3HUECKUN
CMBICII, MPUMEHSITh UX B PEIICHUU T€OMETPHUCCKUX U pu3ndeckux 3aaad. [[pumensaTs
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB ISl HAXOXKICHUS JIJTMH U YTJIOB.

[Tonb30BaThCSA METOJAOM KOOPJIMHAT HA TUIOCKOCTH, MPUMEHSTh €T0 B PEUICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

Brnagets TOHATHSAMH TPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUTHHBI TyTH OKPY>KHOCTH M PaIMaHHON MEPHI YTJIa, YMETh BEIYUCIIATH TUIOMIAAh KpyTa
u ero yacteil. [[puMeHATh noxy4yeHHbIe YMEHUS B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (MM UEHTPHI) CUMMETPUU (PUTYp, TPUMEHSTH JABUKCHUS
IJIOCKOCTHU B MPOCTEUIINX CITyqasiX.

[IpuMeHATh TONyYEeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTHYCCKUE
MOJICNH IS 33]1a4 PeaTbHOU KU3HU U MPOBOJANTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
MPUMCHEHUEM TIOA00MsI M TPUTOHOMETPHUYECKMX (QYHKIHMH (MOJB3YysCh, TJIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoumnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/m Konrtposabnbie Ilpaktuueckne  (uuppoBbIe)
NPOrpaMMsbI Bcero
paboThI padoThI oOpa3oBaTe/bHbIE
pecypcsl
[Ipocreiimme reomeTprueckue GUryps u
1 I/If cBoricTBa. M3me ele/Ie reOMg I/I}‘/IIE))CKI/IX 14 1 bubmorexa LHOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapannensHbie MpsiMbIE, CyMMa YTJI0B 14 1 bubnnoreka [JOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy’KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubnuoreka [IOK
MIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 IT i 4 1
osropetie, obobuerie sHanil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
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https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne (uuppoBbIe)
MPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIC
pecypchl
" bubnmoreka [JOK
1 4 12 1
CTRPEXYTOTRHITH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3Kax, MOJO00HBIE 15 1 bubmmorexa LOK
poTiop ’ https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe III‘IO.;[I)HI/IKOB u i[/[HOI‘O I‘OJiIIjHIlI)IX ¢bur 14 1 bubmmorexa LIOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnorexka [JOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
bu6mmorexa [IOK
6 II 600 i 4 1
OBTOPEHHE, OOODIICHHE SR https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne (uuppoBbIe)
MPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 15 1 bubnuoreka [IOK
CHHYCOB. Penienue TpeyrojibHMKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue mogodus. Merpudeckue 7 1 bubnnoreka [JOK
COOTHOUICHUS B OKPY’KHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH 5 bubmmorexa [JOK
p PA https://m.edsoo.ru/7f41al2c
[TpaBuiIbHBIE MHOTOYTOJILHUKH. [ITHa
5 OKPY>KHOCTH U IUIOLIAJb Kpyra 11 1 bubmmorexa [JOK
by HHEh KPYTE: https://m.edsoo.ru/7f41a12c
Brruncnenue niomiaaeit
bu6nmoreka [JOK
6 7
AImieris I1ockoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 1 1 bubnnorexka [JOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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YYEBHO-METO/INYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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