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I'EOMETPUA
IHHOACHUTEJIBHASA 3AITMCKA

I'eomeTpust Kak OAMH U3 OCHOBHBIX pa3/eioB IIKOJbHOW MaTEeMAaTUKU, UMEIOIUN CBOEH
LEeJBbI0 O0ECleYuTh M3y4YE€HUE CBOMCTB M pa3MepoB (Uryp, MX OTHOLIEHUH U B3aMMHOE
pacroyio’keHne, OMHPACTCs Ha JIOTHYECKYIO, JIOKa3aTeNbHYI0 JUHUIO. LIeHHOCTh u3ydeHus
reOMETPHH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs 3aKIOYAETCS B TOM, YTO O0yYarOmUnACs
YUUTCSl HPOBOJIUTH JOKa3aTeNbHbIE PACCYXKJIEHUS, CTPOUTh JIOTUUECKUE YMO3aKIIOYEHU,
JI0Ka3bIBaTh MCTUHHBIC YTBEPXKJIEHHS M CTPOMTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCcyKIeHHs «OT MPOTHBHOT0», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (hopMyarpoBaTh 0OpaTHbIE
YTBEPKICHHUSL.

Bropoii nenpio n3ydyeHusi reOMeTpUH BJSETCA UCIOJIb30BAHUE €€ KaK MHCTPYMEHTa IpHU
pelIeHNH KaK MaTeMaTHYeCKHX, TaK M TPAKTUYECKUX 3ajad, BCTPEYAIOIUXCS B peEabHOU
xu3HH. OOYyYarolmuiics TOHKEH HAYYHTHCS OINPENEIUTh T'€OMETPHUECKYI0 (UTypy, OIHCATh
CJIOBAaMM JAHHBIM 4epTEéX WIM PUCYHOK, HAWTH IUJIONIAJb 3€MEJbHOr0 Yy4acTKa, paccuuTaTh
HEOO0XOAUMYIO JJIMHY ONTOBOJIOKOHHOrO Kabenst win TpeOyeMble pa3Mepbl Trapaxa Juls
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIHUTEIbHAS JIMHUS B W3YYEHUH T'€OMETPHUH.
[Ipu pemenuu 3amad  TPAKTUUYECKOTO  XapakTepa OOydYalOUIMCS  YYUTCS  CTPOUTH
MaTeMaTHYeCKUe MOJENIN peabHbIX JKU3HEHHBIX CUTYyalluil, NPOBOAWUTH BBIUYUCIECHUS MU
OLIEHUBATh aJIEKBATHOCTb MOJYYEHHOT'O pe3ysbTara.

Kpaiine BaXHO NOTUYEPKUBATH CBS3M TEOMETPUU C JAPYTHMH YYEOHBIMH TIpPEIMETaMH,
MOTHUBUPOBaTh  HCIIOJIb30BaTh  OIpPEICIICHUS TEeOMETpUYECKHX (GUIryp W  TOHATHH,
JI€MOHCTPUPOBATh IPUMEHEHHE MOJYYCHHBIX YMEHUH B (pU3MKe U TeXHUKe. DTU CBA3M Hanboiee
SPKO BUJHBI B TeMax «BekTopbl», « T pUroHOMeTpruuecKue COOTHOIEHU», «MeToa KOOpIUHAT»
u «Teopema ITudaropay.

VYuebnsiii kypc «['eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE PA3Jeibl COACPKAHUS:
«['eomerpuueckue (Gurypel UM uX CBoicTBay, «l3MepeHHEe TIeOMETPUYECKUX BEJIUYHHY,
«JlekapToBbl ~ KOOpPAMHATBl Ha  IUIOCKOCTH»,  «BekTopbl»,  «J/IBIKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus mogooOUs».

Ha usyuenue yueOHoro kypca «I'eomerpusi» oroautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Hemen0), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B
HEJIEITIO).



COJEPKAHUE OBYUYEHMUA
7 KJIACC

Hauvanbnubie nonsitusi reomerpuu. Touka, mpsiMas, OTpe30K, Jyd. Yroa. Buasl yrios.
Beptukanpuele U cMexHbIe yriabl. buccektpuca yria. JlomaHas, MHOrOYyrojbHHK.
[TapannenbHOCTb U EPIEHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunsie ¢purypbsl. OCHOBHBIE CBOMCTBA 0ceBOi cummetpu. [Iprumeps! cuMMeTpun
B OKPYXAaroIIeM MUpe.

OcHOBHbIE TIOCTPOEHHUSI C TMOMOINBIO LUPKYIS U JuHerku. TpeyrompHuk. Beicora,
MeraHa, OMCCEeKTpHCa, X CBOWCTBA.

PaBHOGe1peHHBIN 1 PABHOCTOPOHHUIN TPEyroibHUKH. HepaBeHCTBO TpeyroabHUKA.

CpoiicTBa W TNpU3HAKK paBHOOEOPEHHOro TpeyroibHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M IpHU3HAKU MapajieNbHbIX NpsiMbIXx. CymMMa YIJIOB TpeyrojbHUKa. BHemHue
YTJIbl TPEYTOJIbHUKA.

[IpsmoyronbHbId TpeyrodbHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJIBHOTO TPEYrojIbHUKA,
MpoBeAEHHOW K TuUnoTeHy3e. [Ipu3Haku paBeHCTBAa MPSAMOYTOJIbHBIX TPEYrOJbHUKOB.
[IpsiMmoyronbHbBIN TPeyroJibHUK ¢ yriaoM B 30°.

HepaBeHnctBa B reomeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa 0 OOJbIIEM yTiie U OOJbIICH CTOpOHE TpeyroabHuKa. [leprneHauKynsp u HaKJIOHHas.

I'eomeTpuueckoe MecTo ToueK. buccekTpuca yria W CepeAMHHBIN MEPHEHAUKYISP K
OTPE3KY KaK F€OMETPUUECKHE MECTa TOYEK.

OxkpyXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBoiicTBa. B3amMHoe pacrnoyioxxeHue
OKpY>KHOCTH M mpsiMoi. KacarenbHas n cexymas K OKpyKHOCTH. OKpy>KHOCTb, BIMCAHHAs B
yroi. BimcanHas 1 onucaHHasi OKpy>KHOCTH TPEYTrOJIbHHKA.

8 KJIACC

UYeteipéxyronbHuku. IlapamnenorpamMm, €ro NnpuU3HAaKd MU CBOMCTBA. YacTHbIE Cllyyau
napajuieorpaMMoB (MPSMOYTOJIBHUK, POMO, KBaJaparT), UX MPHU3HAKU U CBOWCTBA. Tpamenus,
paBHOOOKas Tpameusi, e€ CBoMCTBa U Mpu3Haku. [IpsMoyronpHas Tpamemus.

Meron ynBoenusi meauansl. lleHTpanbHas cummerpus. Teopema aneca u Teopema O
MPONIOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTOJIbHUKA U Tparneuuu. L{eHTp macc TpeyroyibHUKa.

[TogoOue TpeyronpHUKOB, KOdhdumueHT mogodus. [Ipusnaku mogo0ust TPEyroJrHUKOB.
[Tpumenenne noo0Us MpU PEIICHUH MPAKTUIECKHUX 3a/1a4.

CaoiicTBa momaael reomerpudeckux (uryp. @opmymsl U TUIOMIAA TPEYTOJIbHUKA,
napajuienorpamma, pomoa u Tpanenuu. OTHOIIEHUE IO e MOA0OHBIX QUTYP.

Brruncnenue miomiaael TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [ludaropa. IIpumenenue teopemsr [ludaropa mpu pemeHHn MPaKTHIECKUX
3ajad.

CuHyC, KOCHMHYC, TaHT€HC OCTPOTO yrila MPSAMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIeCTBO. TpuroHoMerpuueckue GyHkuu yrios B 30, 45 u 60°.

Bnucannbie ¥ LEHTpaibHBIE YIIIbI, YTOJ MEXIY KacaTeIbHOHM M XOPAOH. YTJbl MEXKIY
XOpAaMH U CEeKyllMMHU. BnucaHHble ¢ ONHMCAaHHBIE YETBIPEXYTOJbHUKU. B3aumHoe



pacroyioxxeHue IByX OKpyxkHocTed. Kacanme okxpyxHocteir. OOmme KacaTelbHbIE K JBYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOeCTBO. DOPMYJIbl IPUBEAEHUS.

Pemenne tpeyronsHukoB. Teopema KOCHMHYCOB H TeopemMa CHUHYCOB. Pemenue
MPAKTUYECKHUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpaszoBanue nogodus. [logob6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 poU3BEAECHUN OTPE3KOB XOP[, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TEOpeMa O KBaJpaTe KacaTelIbHOM.

Bekrtop, nnmHa (MOAYJb) BEKTOpA, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallUU Ha
BekTOpaMHu. Pa3znoxeHue BeKTOpa Mo ABYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHarsl BekTopa.
CkansipHoe MpoU3BEICHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKACHHS IJIMH U YIJIOB.

JlekapToBbl KOOpJAMHATBI Ha IUIOCKOCTH. YPaBHEHUS IPSIMOM M OKPYKHOCTH B
KOOpJMHATaX, IEpeceueHne OKPY>KHOCTEHN U MpsMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJBHUKH. JlIMHA OKpYX)HOCTH. ['pagycHas u paguanHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBM>KEHUSI IUIOCKOCTH U BHYTPEHHHE CUMMETPUU (QUTYD (2JI€MEHTAPHBIE IPECTABICHHUS).
[TapannensHblii iepeHoc. [1oBopoT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

JInyHOCTHBIE PpPe3yJbTAThl OCBOCHHS TIPOTrPaMMbI y4eOHOro Kypca «[ eoMeTpus»
XapaKTePU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K TNPOILIOMY W HACTOSIIEMY POCCHICKONH MaTeMaTHKH,
[IEHHOCTHBIM OTHOIICHHWEM K JIOCTHXKCHHSM POCCHMCKMX MAaTeMaTHKOB W POCCHUCKOM
MaTEMaTHYECKOH IIKOJIbI, K HCIIOIH30BAHHUIO ATHX JOCTHKCHHUNA B JIPYTUX HAYKaX M MPUKIIATHBIX
chepax;

2) rpaIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITNIOJHEHUIO OOSI3aHHOCTEH TIpakIaHMHA M pPEAM3alldd €ro Mpas,
NPEJCTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIIEYp TPaXKIaHCKOro oOmiecTBa (HApUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKICHUIO 3THYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JIOCTHKCHUN
HAyKH, OCO3HAHHEM BOKHOCTH MOPAThHO-ITHYCCKUX IIPUHIIAIIOB B ICATEIHPHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE y4YacTHUE B PEIICHUHM MPAKTHUYCCKHX 3aJa4 MaTeMaTU4YeCKOMN
HAIPAaBJICHHOCTH, OCO3HAHHEM BOKHOCTH MaTEMaTHYECKOrO 0Opa3oBaHUs HA MPOTSDKEHUH BCEH
KU3HU JIJISL YCIIEITHON MPOPECCHOHANBHON JICATeIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIWUBUAYAIBHOH TpPaeKTOpHH OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CIOCOOHOCTBIO K HMOILIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, pEIICHHH, pacCyX/IeHUH, YMEHHUIO BUIETh MaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAY4YHBIX MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MNPHUPOABI U OOIIEecTBa, MOHUMAaHUEM
MaTEeMaTHYECKOH HayKh Kak c@epbl YeIOBEYECKOH JeSITeTbHOCTH, JTAlOB €€ pa3BUTHUSA W
3HAYUMOCTH JIJISl PA3BUTHUS IUBHJIN3AINHN, OBJIAJICHUEM SI3BIKOM MaTEMAaTHKHA M MaTeMaTHIECKOM
KyIbTYpOH KakK CpEICTBOM TO3HAHHUS MHpPA, OBIAJECHUEM MPOCTEUIIUMH HaBBIKAMU
HCCIIeIOBATENLCKOM 1eATeIbHOCTH;

6) ¢usnyeckoe BocnuTaHWe, (OPMHUPOBAHHE  KYJBTYPbl  3I0POBbS W
IMOIHOHAIBLHOTO 0J1arOnoJIyYHsi:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B HMHTEpPECax CBOETO 3]I0POBbS,
BEJICHUS 3[JOPOBOTO 00pasa >KU3HU (3I0pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHN U
OTIbIXa, peryispHas (u3udeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKA peIIeKCHH,
MIPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIPYroro 4ejJoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHUE:

OpHEHTAaIlMel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM Ul pelleHus 3ajad B 00acTu
COXPAHHOCTH OKpY)KAloIIel cpeipl, IIAaHUPOBAHUS IMOCTYIKOB M OLEHKH HUX BO3MOXKHBIX
MOCTICICTBUI IS OKPYKAIOMIeH Cpelbl, OCO3HAHUEM TII00ATBHOTO XapaKTepa HKOJIOTHYECKUX
po0JieM U yTeH UX PEIICHHS;



8) amanTanus K N3MEeHSIIOIUMCS YCJTOBHSIM COLMATBLHON M MPHPOIHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JEATECIBHOCTh, B TOM YHCIE YMEHUE YUUTBHCS y APYTUX
JoAel, NpuoOpeTaTb B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIIETCHIIUH U3
OIBITA JPYIHUX;

HE00X0AUMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HaHUi, B TOM 4ucie HOpMyIUpOBaTh UJIEH,
MOHATHS, TUIOTE3bl 00 0OBEKTaX U SIBICHHUSIX, B TOM YHCJIE pPaHee HEU3BECTHBIX, OCO3HABATh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYIO CHUTYAl[MIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallUl0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH MPHUHUMAEMbIC DPELICHUS U
neiicTBus, GopMyIupoOBaTh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/IbHbIE YHUBePCAJbHbIE YUeOHbIE el CTBUS

Ba3oBble 1oruyeckue geiicTBUA:

® BBIBIATH U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPHU3HAKKM MaTEMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIYy MOHATUAMHU, (OPMYJIUPOBATH OINpEAENEHUs IOHATUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIN PU3HAK KiacCU(UKaLnu, OCHOBaHUSA Ui 00001IeHNs U
CpPaBHEHHUs, KpUTEPUU ITPOBOAMMOI0 aHAJIN3a;

® BOCIPHUHHUMATH, (POPMYTUPOBaTH M MPEOOPA3OBHIBATH CYXKACHUS: yTBEPAWUTEIBHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIIBIISAITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpEUns B (pakrax,
TaHHBIX, HAONIOAEHUSX W YTBEPXKACHHUAX, Mpe/ularaTb KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

e JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M MHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKAECHUHN (IIpsIMbIE U OT MPOTHUBHOTIO),
MPOBOJIUTh CAMOCTOSITEJIbHO HECIIOKHBIE J0Ka3aTelbCTBA MaTeMaTHUeCKuX (aKToB,
BBICTpAauBaTh apryMEHTAILlUIO0, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BbIOMpaTh cHocod pemieHus YydeOHOM 3aaauu (CpaBHUBAaTh HECKOJIBKO BapUaHTOB
peleHust, BbIOMpaTe Hanbojee MOIXOASIUN ¢ YIETOM CaMOCTOSITEIbHO BBIJEIECHHBIX
KpUTEPHEB).

ba3oBble uccienoBaTeIbCKue 1eCTBUA:

® CIIOJIb30BAaTh  BOMPOCHI  KaK  HMCCIEJOBATEIbCKUNW  HMHCTPYMEHT  IO3HAHWS,
(bopMyIHMpOBaTH BOMPOCHI, (PUKCHPYIOLINE MPOTUBOpEUne, MpolIeMy, caMOCTOSITEIbHO
yCTaHaBJIMBaTh UCKOMOE M JaHHOe, (POpMHUPOBATh TMIOTE3y, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHHE;

® IIPOBOJUTH II0 CaMOCTOSTENBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIM DKCIEPUMEHT,
HeOOJbIIOE UCCIIEJOBAHHE [0 YCTAaHOBJIEHHMIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENNbHO ~ (hopMyaHpoBaTh  OOOOIIEHHMS W BBIBOABI IO  pe3yibTaTam
MPOBEAEHHOTO HAOIIOEHUS, MCCIEIOBAHMs, OLEHUBATH JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MPOIIECCA, a TAKXKE BBIIBUTAThH MPEAIOIOKEHHS
0 €ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTD HH(OPMALINH, TAHHBIX, HEOOXOJMMBIX IS
pelIeHus 3a/1a49u;

BBIOMpPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUAOB U (POPM IPE/ICTABICHUS;

BBIOMpPATh (OpPMY MpeACTaBICHUS HHPOPMALUN U WILTIOCTPUPOBATh pEIIaeMble 3a1a4H
CXEMaMH, MarpaMMaMH, HHOM IrpauKoi 1 UX KOMOMHALIUSMU;

OLIEHUBATh HAAEKHOCTh MHPOPMALUHU MO KPUTEPHSIM, HPEIIOKEHHBIM YUUTEIIEM WIIH
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elicTBUS:

BOCIIPUHMMATh U (OPMYJIMPOBATh CYXJAEHUS B COOTBETCTBUM C YCJIOBUSMHM U LEISAMHU
OOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJY PELICHMs 3a/auld, KOMMEHTUPOBATh
MIOJTyYEeHHBIH pe3ysbTar;

B X0Jie 00CYKJIeHUS 3a[]aBaTh BOIPOCHI [0 CYIIECTBY 00CYK/1a€MOI TeMbl, MPOOIEMBI,
peraeMoi 3a/1auu, BHICKA3bIBaTh MJI€H, HAllEJICHHbIE HA MOUCK PELIeHUs, COMOCTABIIATh
CBOU CYXKIIEHHSI C CY)KIECHUSIMH APYrHUX YYaCTHUKOB JHajiora, OOHApYKUBATh pa3inyne
U CXOJCTBO IO3UIMHA, B KOPPEKTHOH (opme (opMymupoBaTh pasHOTIACHsS, CBOH
BO3PAKEHMS,

MIPEJICTaBIATh PE3yJbTaThl PEIICHUs 3a/lauM, SKCIIEPUMEHTA, UCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4E€TOM 3a7ad NpPE3CHTAlUH U
0COOEHHOCTEN ayIUTOpUH;

MOHMMAaTh M UCIOJIb30BaTh IPEUMYIIECTBa KOMAHAHOM M MHIUBUAYabHONU paboThI pU
peleHnH yuyeOHbIX MaTeMaTUYECKUX 3ajiay;

MPUHUMATD II€JIb COBMECTHOM JEsTeNbHOCTH, IJIaHUPOBAaTh OPraHU3allMI0 COBMECTHOM
paloThl, pacnupenensTh BUIbl paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TPYIIOBBIX (popmax paboThl (00Cyk1eHNs, 0OMEH MHEHHUSIMH, MO3TOBBIE
LITYPMBI U JIPYTHE), BHIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JEHCTBUS
C IpYT'MMH YJI€HaMU KOMAaH[bl, OLIEHHBATh KaYeCTBO CBOET0 BKJIaJa B OOIIUI MPOJIYKT
0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMU B3aUMOJAECHCTBHUS.

PeryasitTuBHbIe yHUBepcaabHbIE Y4eOHbIE 1eHCTBHUA

Camoopranusanus:

CaMOCTOSITENIBHO COCTABJIATH IUIAH, AJITOPUTM pELIEHUS 3ajaud (WIM €ro 4YacTb),
BbIOMpATh C€Hoco0 pemeHuss ¢ Y4ETOM MMEIOLUXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEHM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BapUaHThl PEIICHUH € y4ETOM
HOBOM HH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTE/JICKT:



® BJAJETh CIIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJISI MPOLECCa W pe3yibTaTra PeuieHus
MaTeMaTHUYECKOM 3a1a4u;

® [IPEIBUAETh TPYJHOCTH, KOTOPbIE MOTI'YT BO3HHMKHYThb NPH PEIIEHUM 3a/ayd, BHOCHUTb
KOPPEKTHBBI B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OLIEHUBaTb COOTBETCTBUE PE3y/bTaTa JESITEIbHOCTH IOCTABJICHHOM LN U YCIOBUSAM,
OOBSICHATH MIPUUYUHBI JOCTHIKEHUS WIN HEAOCTHKEHMS 11eJIM, HAXOJUTh OILINOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 Kjacce OOyYarOIIUICS TOJXYYUT CIEAYIOUIME IPEIMETHbIC
pE3yIbTATHIL:

Pacnio3HaBaTh H3yueHHBIE Te€OMETpUYEcCKUue (UIYpbI, OIpEeNeNiTh WX B3aUMHOE
pacroyio’)keHue, HM300pakaTb TreoMeTpudecKrue (UIypbl, BBIIOJHATH YEPTEKHU IO YCIOBHUIO
3amaun. M3MmepATh NMHEHHBIE W YIVIOBBIE BEIWYMHBL. Pemiars 3amauyum Ha BBIYMCICHHE JUIMH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEabHON KHU3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. PaznuuaTh pasmepsl STUX 0OBEKTOB 110 MOPAIKY BETUYUHBI.

CTpOoUTh 4epTEKU K TEOMETPUUECKUM 3a7adaM.

[Tonp30BaTbcsi NpHU3HAKAMM PABEHCTBA TPEYIOJBHHMKOB, HCIOJIB30BaTh IPU3HAKUA U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB NPY PEIICHUH 3a/1a4.

[IpoBOANTE TOTUYECKHE PACCYKIAEHUS C UCIIOJIB30BAaHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbcsl NpU3HAKAMU PABEHCTBA NPSIMOYIOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM
MEIMaHbl, IPOBEACHHOW K THUIOTEHY3€ NPSIMOYIOJIBHOTO TPEYrOJIbHUKA, B PELICHUH
F€OMETPUYECKHX 3a/au.

Onpenensth NapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymas. OnpenensaTs NapaieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroil MpsIMOM.

Pemrate 3agaun Ha KileT4aTON Oymare.

[IpoBOANTHL BBIYMCIEHUS M HAXOAWThb 4YHUCIOBblE W OYKBEHHbIE 3HAYEHHs YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX NpPU NEPECeUeHHM [IBYX MapauleIbHbIX
MPSIMBIX CEKyIIel. PemaTte nmpakTuueckue 3aa4 Ha HaX0KJICHUE YIIIOB.

Brnanets noHsTHEM T€OMETPUYECKOTO MECTA TOUYEK. Y METh ONpPENesTh OUCCEKTPUCY yria
U CEPEIVHHBINA MEPIIEHIUKYIISP K OTPE3KY KaK T€OMETPUUYECKHUE MECTA TOYEK.

@opMyIMpOBaTh OIPEACIICHUs] OKPYKHOCTH M Kpyra, XOpAbl U JHAMETPa OKPYKHOCTH,
[I0JIb30BAThCA UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU PEILICHUH 3aa4.

Biagers mOHATHEM OIMMCAaHHOM OKOJIO TPEYIOJBHHUKA OKPYXKHOCTH, YMETh HAXOAUTh €€
ueHtp. [lonp3oBaThcs pakTaMu 0 TOM, YTO OMCCEKTPUCH YIIIOB TPEYrOJIbHUKA ITEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE MEPIECHIUKYJISAPbl K CTOPOHAM TPEYrOJIbHUKA
IIEPECEKAIOTCS B OJJHOU TOUKE.

Bragers mnoHATHMEM  KacaTeNbHOM K  OKPY)KHOCTH, IIOJIb30BAaTbCsl TEOPEMOU O
MIEPIEHUKYISIPHOCTH KACcaTEeIbHOM U paInyca, MPOBEAEHHOTO K TOYKE KACAHMS.

[Tonp30BaTbcst MPOCTEMIIMMU T€OMETPUYECKMMH HEpPAaBEHCTBAMM, IOHMMAaTh MX
MIPAKTUYECKUM CMBICIL.



IIpoBOANTH OCHOBHBIE TEOMETPUUYECKNE TIOCTPOEHHUS C TIOMOIIBIO LIUPKYJIS U JINHEHKY.

K xonmy oOyuenuss B 8 kuacce oOy4arOIIUICS TOJYYUT CIEAYIONIME IPEIMETHbIC
pE3yabTATHIL:

Pacrio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, I0JIb30BAThCS MX
CBOMCTBAMH IIPHU PELIEHUH F€OMETPUUECKUX 3aau.

[IpuMmeHsTh CBOMCTBAa TOUKHM IE€pEceYEHHUs] MeIuaH TPEeyrojbHUKa (LIEHTpa Macc) B
pelIeHnH 3a1au.

Bnaners nonstueM cpeiHel JMHUM TPEYrOJIbHUKA U TpallelUy, IPUMEHATh UX CBOMCTBA
IIpU pEIICHUM TeoMeTpudeckux 3anad. llosb3oBatbcs Teopemoit dasieca M TEOpeMOM O
IIPONOPLIMOHAJIBHBIX OTPE3KAX, IPUMEHATh UX I PELLIECHUS IPAKTUUECKUX 3a]a4.

[TpuMeHsATh TPU3HAKY TOJ00HS TPEYTOJLHUKOB B PEIICHUN T€OMETPUUECKUX 3a7aY.

[Tonp3oBatbest Teopemoid Iludaropa s pemieHuss TeOMETPUYECKUX W MPAKTHUECKUX
3amay. CTpouTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3a/1ayaX, CaMOCTOSITENILHO JIeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHNE JUTUHBI.

Bnagerp moHATUSMU CHHYCA, KOCHMHYCAa M TaHIE€HCAa OCTPOro yrja MpsIMOYTOJIbHOIO
TpeyrojabHuKa. [1o1p30BaThCS ATUMU MOHITUSIMH IS PEIICHUS TPAKTUYECKHUX 3a]1a4.

Boruncnsate  (pa3nuyHbIME - crioco0amu)  IUIOMIAAb  TPEYrojJbHUKA W IUIOMIAAH
MHOTOYTOJBHBIX  ¢Guryp (mosb3ysich, TJI€ HEOOXOIMMO, KalbKyasiTopoM). [IpumeHAaTh
II0JIyYE€HHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4ax.

Bnagers TOHATHAMM BOHCAHHOTO M IICHTPAIbHOTO YIJIa, HCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriaX MEXAY XOpAaMu (CEKYIIMMHU) U yIiie MEXKIy KacaTelbHOU M XOpIoi
IIPU PELICHUN T€OMETPUUYECKUX 3a/1a4.

Brnagers moHSATHEM OMUCAHHOTO YETHIPEXYTOJIbLHUKA, MPUMEHSATh CBOMCTBA OMHCAHHOTO
YETBIPEXYTOJIbHUKA IIPU PEIICHNUH 3a1a4.

[IpuMeHsTh MOJydeHHBbIE 3HAHUS HA NMPAKTHKE — CTPOUTh MAaTeMaTUYEeCKUEe MOJAENH JUIs
3aJa4 peaJbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHUEM TO00MS
U TPUTOHOMETPHH (IIOJIB3YACH, IIe HEOOXOAUMO, KaJIbKYISATOPOM).

K konmy oOydyenus B 9 kjacce oOyJarouuics TOJYYUT CIEAYIONIUE TpPEIMETHBIC
pE3yIbTATHI:

3HaTh TPUTOHOMETpUYECKUE (DYHKIMH OCTPBIX YIJIOB, HAaXOAMTh C HUX MOMOILBIO
pa3auyYHbIE  JIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYrojbHUKA  («pELIEHHE  MPSMOYTOJbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KalbKyJasTOpA) AJUHBI U YIJIBI JJIsi HETAOJWYHBIX
3HAYCHU.

[Tonp30BaTbes hopMynaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXIECTBOM
JUISL HAXOXKIAECHUSI COOTHOILIEHUH MEXly TPUTOHOMETPUYECKUMH BETUYHHAMU.

Hcnonb30BaTh TE€OPEMbl CUHYCOB U KOCUHYCOB JJIsSi HAXOXKICHUS PA3JIMYHBIX AJIEMEHTOB
TPEYrojbHUKa («pEIIeHUEe TPEYroJbHUKOBY), MPUMEHATh UX IPH PELICHUH T'€OMETPHUYECKUX
3ajad.

Brnanets nonstusiMu npeoOpa3oBaHus 1M0/1001s, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX
¢uryp. Ilonp3oBaThCcs cBOKWCTBaMU MOAOOMS MIPOU3BOJIBHBIX (PUTYP, YMETh BHIYUCIATH JUIMHBI U
HaXOJUTh YIIIbl y MOA0OHBIX ¢uryp. IlpumeHsTs cBoicTBa MOJO0MS B MPAKTUUYECKUX 3a/lauyax.
YMeTb NpUBOAUTH MPUMEPHI IOJJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

[Tonb30BaTbes TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOP[, O MPOU3BEIEHUU OTPE3KOB
CEKYIIIUX, O KBaJpaTe KacaTeJIbHOM.



[Tonp30BaThbcsi BEKTOpamMH, TOHMMAaTh WX TEOMETPUYECKUH W (U3UYCCKUU CMBICH,
NPUMEHITh UX B PELICHUH T'eOMeTpUuYecKUX U ¢uznyeckux 3anad. IIpuMmeHaTs ckaispHoe
MIPOU3BEICHUE BEKTOPOB JUIsl HAXOXIACHUS JJIMH U YTJIOB.

[lonp30BaTbcst METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B pEUICHUH
F€OMETPUYECKUX U MTPAKTUUYECKUX 3a]1a4.

Bragers moHATHUAMM MPAaBUIBHOIO MHOTOYTOJbHUKA, JJIUHBI OKPY>KHOCTH, JUTMHBI JTyTH
OKPY)KHOCTH W DPaJUaHHOW MEpbI yIja, yMETb BBIYMCIATH IUIOIAJb Kpyra M €ro 4acrem.
[IpuMeHATh NOTyYEHHbIE YMEHHS B IPAKTUYECKUX 3a]a4ax.

Haxomuth ocu (Wi HEHTPBI) CUMMETPUH (DUTYp, TPUMEHSTHh ABM)KEHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyYasiX.

[IpuMeHATHh MONy4YEHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE MOAENIH IS
3aJa4 peaJbHON KU3HU U MIPOBOIUTH COOTBETCTBYIOINIME BBIYMCICHHUS C IPUMEHEHUEM TO00HS
Y TPUTOHOMETPUYECKUX (HYHKIMH (TIOJIB3YSCh, I/Ie HEOOXOIMMO, KAIBKYIISITOPOM).



TEMATHYECKOE INIAHUPOBAHUE

7 KITACC
No HaumenoBanu | KosmuecTBO 4acoB DJIEKTPOHHBIE
" | e pa3aesioB u (uudposbie)
n/ Becer | Konrpoubusl | IIpakTuueckn
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
NMPOrpamMMblI pecypchl
[Ipocreitmme
TEOMETPUYCCKU
e Gurypsl 1 ux Bu6muotexa [JOK
CBOIiCTBa. 14 https://m.edsoo.ru/7f415e
N3mepenue 2e
TeOMETPUIECKU
X BEJTUYUH
bubnuorexa [JOK
TpeyronbHUKI 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
HDSIMBLE. CYMMA bubnuoreka [IOK
PAMBIE, VM 14 1 https://m.eds00.ru/7f415¢
yIJIOB 2%
TpeyrojIbHUKa o
OKpy>KHOCTb U
; bubmuoreka [{OK
pyT- 14 1 https://m.edsoo.ru/7f415e
I'eomerprueckn 2%
€ TIOCTPOCHUS =
[ToBTOpEHwUE, bubmuoteka [IOK
000011eHne 4 1 https://m.edsoo.ru/7f415e
3HAHHUH 2e
OBILIEE
KOJIMYECTBO
68 4 0
YACOBIIO

I[TPOI'PAMME
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8 KJIACC

KoaunuecTBo yacoB DJIEKTPOHHbBIE
Ne HaunmeHnoBanme
(uudposbie)
n/ | pasienoB U TeM Becer | KoHTpousbH IIpakTuyeck
o0pa3oBaTejibHbIE
n NMporpamMmbI 0 ble padoThbI ue padboThbl
pecypcbl
YeThIpEXyroabHUK bubmorexa HOK
1 pexyr 12 1 https://m.edsoo.ru/7f417e
u
18
Teopema Paneca
U TEOpeMa o
e — bubnunorexka LIOK
2 POTIOPH 15 1 https://m.edsoo.ru/7f417e
BIX OTpPE3Kax, 18
Mog00HbBIE T
TPEYrOJIbHUKU
[Tnomane.
Haxoxenue
Iomaaci bubnunorexka LIOK
3 TPEYrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417e
MHOT'OYTOJIbHBIX 18
dburyp. [Tnomamm
MOJ00HBIX QUTYD
Teopema
Mndaropa u bubmmoteka IIOK
4 p 10 1 https://m.edsoo.ru/7f417e
Hayvaja 18
TPUTOHOMETPUHU o
V1w B
OKPYHOCTH.
Brniucannsie u
ONHUCaHHbIE bubmmoteka IIOK
5 YEThIPEX YT OJIbHUK 13 1 https://m.edsoo.ru/7f417e
u. KacarenbHble K 18
OKPYXHOCTH.
Kacanue
OKPY’KHOCTEN
IloBTOpeHue, bu6muoreka [JOK
6 00o00tmIeHne 4 1 https://m.edsoo.ru/7f417e
3HAHWHN 18
OBIIEE
KOJIMYECTBO
68 6 0
YACOB IIO
ITPOI'PAMME
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9 KUIIACC

N HaumenoBanu | KosnuecTBo yacoB DJIeKTPOHHbIE
[
" | e pa3mesioB u (uudposbie)
n/ Bcer | KoHTpoJIbH IIpakTnyeck
TEeM oOpa3oBarTe/ibHbIE
Il 0 ble padoThbI ue padboThbl
NMPOrpamMMbIl pecypchbl
Tpuronomerpu
. TeopeMbl
KOCHIVCOB I bubnunorexa LIOK
4 16 1 https://m.edsoo.ru/7f4la
CHUHYCOB.
12c
Pemienne
TPEYroJbHUKOB
[IpeoOpazoBan
He nogo0ous. bubnunoreka LIOK
MeTtpuueckue 10 1 https://m.edsoo.ru/7f4la
COOTHOUIEHUS 12c
B OKPY>KHOCTH
bubnnorexa [JOK
BekTopsr 12 1 https://m.edsoo.ru/7f41a
12c
JlexapToBbI bubmmoreka [JOK
KOOPJAWHATHI HA 9 1 https://m.edsoo.ru/7f41a
IIJIOCKOCTH 12c
[IpaBunbHbIE
MHOTOYTOJIbHU
ku. /[nunHa
OKDVIKHOCTH I bubmnoreka IIOK
by 8 https://m.edsoo.ru/7f4la
I01Ia/1b
12c
Kpyra.
Brruncnenue
IIoImaaei
bu6mmotexka I[IOK
JBrxeHust
6 https://m.edsoo.ru/7f41a
IJIOCKOCTH
12c
IloBTOpEHue,
T but6mmoreka [IOK
. ’ 7 2 https://m.edsoo.ru/7f41a
CHUCTeMaTH3aI!
. 12c
s 3HAaHUU
OBIIEE
KOJIMYECTBO
68 6 0
YACOB IO
[TPOT'PAMME
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