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COILEPKAHUE OBYYEHUA
7 KIIACC

Havanenbpie nonstusa reomerpuu. Touka, mpsmasi, OTpPE30K, Jdyd. YToi. Buubl
yrioB. BeprukaneHble M CMexHble yrabl. buccexktpuca yria. JlomaHas,
MHOTrOoyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX.

Cummertpuunbie ¢purypsl. OCHOBHBIE CBOMCTBAa OoceBoW cummeTpuu. [Ipumepbl
CUMMETPHH B OKPY’KAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOIIBID LHUPKYJIS M JIMHEWKH. TpeyrojapHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHUM  TpeyrojibHUKH.  HepaBeHcTBO
TPEYTOJIbHUKA.

CaolicTBa M MpU3HAKU PAaBHOOEAPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMpU3HAKKU NapaJIEAbHBIX NpsMbIX. CymMMa yrioB TPEYrojbHUKA.
BHemHune yriael TpeyrojibHUKA.

[IpsMoyronbHbIld  TpeyroibHUK. CBONCTBO  MEAUAHbl  MPSAMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHONW K runoreHyse. I[Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX
TPEYrONbHUKOB. [IpsIMOYTrObHBII TPEYroJbHUK € yIiioM B 30°.

HepaseHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa O OousibllieM Yyriie W OoJybllled CTOPOHE TpPEyrojbHUKA.
[leprieHAUKYIISIp U HAKIIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccexkrpuca yrma U CepeIUHHBIN
NEPIECHAUKYJISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTa TOUEK.

OKpyXHOCTb U KpYT, XOpJa U JUaMeTp, UX CBOMCTBAa. B3auMHOE pacnosioxeHue
OKpY)KHOCTH U TpsiMod. KacarenbHas M cekymlas K OKPYKHOCTU. OKpY>KHOCTb,
BIIMCAHHAs B YroJl. BricaHHas u ONKMCcaHHAasi OKPYKHOCTU TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. llapamienorpamMm, ero npusHaku W CBOWCTBA. YacTHbIe
cllyyad MapajiesorpaMMoB (IpSAMOYTOJbHUK, POMO, KBaapar), UX MPU3HAKH U
cBoiictBa. Tpamemusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton yasoenuss menuanbl. LlenTpanpHas cummerpus. Teopema @aneca u
TeOpeMa O MPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue JIMHAK TpEeYroJibHUKA U Tpanenuu. LleHTp Macc TpeyronbHukKa.

[Tomobue TtpeyroapbHuKoB, KodhdumuenT mnomodus. IlpuzHaku momOOHs
TpeYroJbHUKOB. [IpruMeHeHne noao0us Mpyu peleHnn MPakTUIECKNUX 3a1a4.

CpoticTBa Tmomaneit reomerpuueckux ¢Guryp. DopMmymnsl IS TIOMATH
TpEeyrojibHUKa, NapajuiesorpaMma, pomoOa u Tpaneuud. OTHOIIEHHE IuIoLIaaeu
oA0OHBIX QUTYP.



Bpruucienue 1iomaned TpEYyroJbHUKOB U MHOTIOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MPaKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOIrO Yyrja MpsSMOYTOJbHOIO TpPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMEeTpUUecKue (PYHKIIUU YTIIOB
B 30, 45 n 60°.

BnucanHbie U 1eHTpadbHbIE YIJIbI, YTOJI MEXAY KacaTeJIbHOU U XOpA0M. YTIibl
MEXIy XOpJlaMH M CEKyIIMMHU. BIHCaHHBIE W ONHUCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxenue naByX OKpyxkHoctei. Kacanuwe okpyxknocteil. OOmiue
KacaTeJIbHbIC K ABYM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, kocunyc, TanreHc yrios oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYITBbI MPUBEICHUS.

Pemennie TpeyronpHukoB. TeopeMa KOCHHYCOB M T€OpeMa CHUHYCOB. PemieHue
IPaKTUYECKUX 3a]1a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 MpOU3BEAEHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bekrop, gnmumHa ~ (MOAyJib)  BEKTOpA,  COHANPABJIEHHBIE  BEKTOPBI,
IPOTUBOMOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OIl€pallil  HaJ  BEKTOpamMu. Pa3jmokeHue BeKTopa IO  JBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkansipHOE€ NpPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YIJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUS NPSMOU U OKPYKHOCTU B
KOOpJIMHATaX, IEPECEUYCHHE OKPYKHOCTEW U MNpsAMBIX. MeTon KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. [[iIMHA OKpy»KHOCTH. ['pamycHas u paguaHHas
Mepa yrjia, BBIYMCIEHUE JJIMH AYyr OKpykHocTed. Ilmomane kpyra, cekropa,
CEerMEeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHUE cuUMMeTpun ¢Guryp (dIeMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  Ppe3yJbTaThl OCBOEHUS MpPOrpaMMbl  y4eOHOro Kypca
«I"eomeTpus» XapaKTEpU3YHOTCS:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IPOSIBJIEHUEM MHTEpECA K NPOILIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUHCKOM
MAaTE€MAaTHYECKON MIKOJbI, K UCIIOJIB30BAHUIO 3THX JTOCTWKEHHUI B JPYTHX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KIaHUHA W peaju3allid ero
npaB, IPEICTABIEHUEM O MaTEeMaTHUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBIICHHUH, MPOIEAYp TPaKJAHCKOro oOOIIecTBa (HampuMmep, BHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MpPOoOIeM, CBA3aHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTWKEHUM HayKH, OCO3HAaHHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM HA AaKTUBHOE YYaCTHE B PEUIEHUU TNPAKTUYECKUX 3a/1ad
MaT€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKCHUH BCEH JKU3HHM [IJI YCHEIIHOW MPodeCCHOHAIBHOM
NESTENBbHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHIMBHUAYATBHOW TPACKTOPUH OOpa30BaHUS U >KMU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M 3CTETHMYECKOMY  BOCHPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJad, pEIIeHUuH, pacCyKICHWH, YMEHHUIO BHJIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlME B JACATEIBHOCTH HAa COBPEMEHHYK0 CHCTEMY Hay4YHBIX
IIPEACTABICHN 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTUS YEJIOBEKA, NMPUPOJIBI U
oOmiecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeI0BEUeCKOM
NEATEIIbHOCTH, JTaloB €€ Pa3BUTUSA M 3HAYMMOCTHM I Pa3BUTHsS LMBUIM3ALNM,
OBJIAJICHUEM S3BIKOM MAaTEMATUKM M MAaTEMaTHYECKOW KYyJIbTYpOM KaK CPEACTBOM
IIO3HAHUS MHpPA, OBJAJACHUEM NPOCTEUIIMMH HAaBBIKAMH HCCIENOBATEIBCKOU
NEATEIbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (opMuUpOBaHHE KYJbTYPBI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TFOTOBHOCTBIO TMPHUMEHSITh MAaT€MAaTHYECKHE 3HAaHUS B HHTEpPEcax CBOEro
3I0pOBbs,  BEIEHUs  30pOBOro  obOpaza  Ku3HM  (3JOpOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUH W OTAbIXa, peryispHas (¢usnueckas
aKTUBHOCTD), COOPMHUPOBAHHOCTHIO HAaBbIKA pe(IIECKCHUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM ISl pelleHHs 3a7ad B
00J1aCTH COXPaHHOCTH OKPYXAIOLIEH Cpebl, INTAHUPOBAHMS MTOCTYIIKOB U OIIEHKU MX
BO3MOXXHBIX TIOCHEACTBUN MJisi OKpYXaroleld Cpelbl, OCO3HAHUEM TJI00ATBHOTO
XapakTepa IKOJIOTHYECKUX MPoOJIeM U MyTel UX pelieHus;

8) amanmTamus K M3MEHSIIOIIUMCSI YCJIOBHSIM COIMAJBLHOW M MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUAX HEOMPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO JESTeNIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y IPYTUX JIOACH, IPUOOpEeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC
3HAHMSI, HABBIKK U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOAMMOCTBIO B  (POPMHUpPOBAHMM HOBBIX 3HAHUW, B TOM  4YHCIE
(GopMynupoBaTh WIEH, NOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBJICHMSAX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAe(UUUTBI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMl0 KakK BbI30B, TpPEOYIOIUN KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIC
pelieHuss U JAeWCTBUSA, (QOPMYIUPOBAaTH M OLIEHUBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:

e BBISABIITh U XapaKTEpPU30BaTh CYIIECTBEHHBIC IPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATUH, OTHOIICHUN MEXy TTOHITHAMH, (OPMYITHUPOBATH OMPEICICHUS
MOHATHH, yCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINN, OCHOBAHUS IS
00001IIeHNS ¥ CPAaBHEHUS, KPUTEPUH TIPOBOUMOTO aHAIH3A,;

e BOCIIPMHHMMATh, dbopmynupoBaTb W OpeoOpa3oBBIBATh  CYKJCHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIEC, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

e BBISBIIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B
dakTax, JAHHBIX, HAOJIOJNCHUSIX W YTBEPXKACHUSX, MpeajaraTb KpPUTEPUH s
BBISIBJIEHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNI;
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e JeNaTh BBIBOJABI C HCIONB30BAaHHUEM 3aKOHOB JIOTHKH, JACIyKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e pa3bupaTh MOKA3aTEIbCTBA MAaTEMATHYECKUX YTBEPKACHUN (TIpSIMbIE W OT
OPOTHUBHOTO),  MPOBOAWTH  CAMOCTOSITENIBHO  HECIOKHBIE  JIOKA3aTelIbhCTBA
MaTeMaTHYECKUX (PaKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATh CHoco0 pemieHUs ydyeOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHHUs, BBIOMpATh HanOoee MOAXO AN ¢ YIETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHSA !

e WCTOJB30BaTh BOIMPOCH KAaK MCCIEAOBATEIbCKUI HHCTPYMEHT TIO3HAHUSA,
GopMynupoBaTh  BOMPOCH,  (PUKCUPYIOIIME  MPOTUBOpEUYHe,  Mpodiemy,
CaMOCTOSITETTFHO yCTaHABIMBaTh HCKOMOE U JlaHHO€, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIINIO, MHEHUE;

e TPOBOJIUTH IO CaMOCTOSITENILHO COCTAaBICHHOMY IUIAaHY  HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIAEJOBAaHUE IO YCTAaHOBIIGHHUIO OCOOEHHOCTEH
MaTeMaTUIECKOTO 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTYy COOOI;

e CaMOCTOSITENTLHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOABI IO peE3yJbTaTam
OpOBENEHHOTO  HAONIONEHMS,  MCCIEOBaHMUS,  OLEHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIIECHUI;

e MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMIpollecca, a TakKe BbBIABUTATH
NPEINOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e BBIBISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HWHMOpPMAIUHM, JTAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BHIOWpATh, AaHAIM3UPOBATH, CHUCTEMATU3UPOBATh U  HHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHUS;

e BBIOWpaATH popmy mpeacTaBiIeHUS HHGOPMAITUN U WILTIOCTPUPOBATH PEIlacMbIe
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOUHAITUSIMU;

e OLIGHWBAaTh HAAEKHOCTh HH(GOPMALKMU MO KPUTEPUSAM, MPEIIOKEHHBIM
YUUTENEM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSTENIBHO.

KomMyHnKaTHBHBIE YHHBepCcAJIbHbIE YUeOHbIe AelcTBHS:

e BOCIpPUHUMATHh U (HOPMYIUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HENSIMH OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
U TMHCbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS TO XOAY peIIeHHus 3aJaduH,
KOMMEHTHPOBATh MMOIYUYECHHBIN pe3ybTar;

e B X0/€ OOCYXJCHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAae€MOW TEeMBl,
npoOyieMbl, pemiaeMol 3alayd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha TIOWCK
pEIlIeHus, COIMOCTaBIATh CBOU CYXACHUS C CYXICHUSMU JAPYTUX YYaCTHHKOB
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uanora, oOHapy>KMBaTh pas3liMuyue U CXOJACTBO MO3UIIMHI, B KOPPEKTHOU (opme
dbopMynHUpoOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

e TMPEJCTABIATH PE3yJbTaThl PEIICHUS 3aJauM, SKCIEPUMEHTA, HCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITEILHO BbIOMpaTh (oOpMaT BBICTYIUICHUS C YYETOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIuTOPHH;

e TOHMMATh W WCIOJB30BAaTh TMPEUMYIIECTBA KOMaHIHOW W WHIMBHIYaTbHOU
paboTHI NP PEIICHUN YIEOHBIX MAaTEMATHUYECKUX 3a]1a4;

e MPUHUMATH I1I€Jb COBMECTHON JEATENbHOCTH, IUIAHUPOBATH OPraHU3aIUIO
COBMECTHOU paboThl, pacrpeiensTh BHUAbI padoOT, JOroBapUBaThCH, OOCYXKIATh
poILIeCcC U pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

e YYacTBOBATh B IPYNMOBBIX opmax padoThl (00CYykAeHUS, OOMEH MHEHUSMHU,
MO3TOBBIC IITYPMBI U JIPYTHE), BHITOIHITH CBOIO YacTh PabOThI U KOOPAUHUPOBATH
CBOM JICHCTBUSA C IPYTMMU YJieHAMH KOMaHJIbl, OIIEHUBATh KAYECTBO CBOETO BKJIaJa
B OOmMH TPOAYKT IO KPUTEpUSIM, CHOPMYJIHPOBAHHBIM  Y4aCTHUKAMHU
B3aUMOJICHCTBHUS.

PeryisiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AeilicTBUS

Camoopranusanus:

e CaMOCTOATEJIBHO COCTAaBJISATH IUJIaH, QJITOPUTM pelieHus 3afadyu (Wi ero
4acTh), BBIOMpATh CHOCOO pemieHuss ¢ Y4ETOM HUMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BapUaHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII UHTEJJIEKT:

e BIAACTh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJSI TpoIlecca M pe3yibTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

e TIPEABHUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 3aJauH,
BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pPE3yJbTaTa JACSITCILHOCTH IOCTABICHHOW IIENU |
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WIN HEOCTIDKCHUS IEJIH, HAXOJHUTh
omunOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K koHmy oOyueHmss B 7 KJjacce OOyYarOMUKACS TOJYYHT CICIYIONINC
MPEIMETHBIE PE3YTbTATHI:

PacriozHaBaTh W3ydeHHBIE TEOMETPUIECKUE (DUTYPHI, OMIPEACIATh UX B3aUMHOE
pacmoyiokeHne, n300paxaTh TeOMETpUYECKHe (UTYpbI, BBIOIHATH UYEPTEXKH II0
YCIIOBUIO 3a7a4ydl. V3MepsiTh JIMHEHHBIC W YTJIOBBIE BEeIWYHMHBL Pemars 3amaum Ha
BBIYHCIICHUE JTMH OTPE3KOB M BEIMYUH YTJIOB.



Jenate rpy0Oyro OLIEHKY JIMHENHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHON
KU3HU, Pa3MEpPOB NMPUPOJHBIX 00BEKTOB. Paznuuare pazMepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYUHBI.

CTpouTh 4EPTEKHU K TEOMETPUUECKHUM 3aJaYaM.

Ilonp30BaTbCs NPU3HAKAMHM  PABEHCTBA  TPEYrOJBHUKOB,  HCMOJIb30BaTh
MPU3HAKK U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBbHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOAUTE JIOTHYECKUE PACCYXKIAEHUA C HCHOJb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCs NPU3HAKAMH PABEHCTBA IMPSAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJMaHBbI, MPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEUIEHNN FEOMETPUUECKUX 3a/1a4.

Onpenensite NapauiebHOCTh MPSAMBIX C MOMOILBIO YTIIOB, KOTOPbIE 00pa3yeT C
HUMH ceKymad. Onpenensatb NMapauieIbHOCTh MPSMBIX C IMOMOIIBIO PAaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOYEK APYroM MpsSMOi.

PemaTh 3aaun Ha KieTyaToi Oymare.

[TpoBOANTEL BHIYMCIICHUSI U HAXOJWTh YHUCIIOBbIC U OYKBEHHBIC 3HAUCHHUS YTIIOB
B T€OMETPUYECKHX 3a/layaX C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX IpU [EpPECEUCHUH JABYX
NapaJuIebHbIX NPSIMBIX CEKyllled. Pemarh NpakTUYecKHe 3aJadyd HAa HAXOXKICHUE
YTJIOB.

Bianerp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPENeIsaTh
OMCCEeKTPHCY yIJia U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3Ky KaK IeOMETPUYECKUE
MecTa TOYEK.

@opmMynUpPOBaTh ONPEACICHU OKPYKHOCTM M Kpyra, XOopAbl U JHaMmeTpa
OKPYKHOCTH, IOJIb30BATBCA UX CBOMCTBAMH. YMETh INPUMEHATh 3TU CBOMCTBA IPHU
peLIeHUH 3a7ay.

Bianetp mNOHATMEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomb3oBaThCcs (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCd B OJHOW TOYKE, M O TOM, YTO CEPECIUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUYKE.

Bianetp moHsATHEM KacaTeNbHOW K OKPYXKHOCTH, MOJIb30BAThCS TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOU U paanuyca, NPOBEAEHHOIO K TOUKE KACAHUSL.

[Tonp30BaThCs NPOCTEUIINMU T€OMETPUIECKUMH HEPABEHCTBAMHU, IOHUMATh UX
MPAKTUYECKAN CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOEHUSA C MOMOIIBIO LIHUPKYJIS U
JIMHEVKH.

K xoHmy oOydenus B 8 Kkiacce oOy4arIIuics TMOJYYUT CICAYIOIIHE
MPEIMETHBIE PE3YIIbTATHI:



PacriosHaBaTh OCHOBHBICE BHJBI  UYETHIPEXYTOJIHHUKOB, HMX  DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPH PEIICHUH TEOMETPHUECKUX 3a/1a4.

[IpuMeHATh CBOWCTBA TOYKM IEPECEUCHUS MEIWaH TPEeyroibHHKA (IEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnaners moHaTHEM CpeaHEl JTUHUU TPEYroJbHUKA W TPANEINH, MPUMEHITh UX
CBOMWCTBA IIPU PELICHUU I'eoMeTpuuecKux 3anay. Ilonbs3zoBaTbes Teopemon Paineca u
TEOpEeMOW O TIPONOPIIMOHATBHBIX OTpPE3KaX, TNPUMEHATh WX JJIS PEIIeHUs
MPaKTHYECKUX 3a/1a4.

[IpuMeHATh MPHU3HAKKA MOAO0OMS TPEYTOJBHUKOB B PEIICHHH T€OMETPUUYECKUX
3a/ay.

[Tone3oBaTbest Teopemoirt I[ludaropa st pemieHHs TeOMETPUYECKUX U
npakTrudeckux 3amad. CTpOUTh MaTEMaTHUECKYIO MOJIeTh B MPAKTHUECKHUX 3a]avax,
CaMOCTOSITETTFHO JIENNaTh YePTEXK U HAXOJAUTHh COOTBETCTBYIOIIHE JTUHBI.

Bnagerp mMOHATHSAMH CHHYCa, KOCHHyca U TaHT€HCa OCTpPOro yria
NPSIMOYTOJILHOTO TpeyroiibHUKa. [loh30BaThCS STUMHU TOHATHUSAMHU IS PEIICHUS
NpPaKTUYECKUX 3a/1a4.

Bbraucnate (pa3nmuaHBIMU CIIOCOOAMH) TUIOIIAAh TPEYTONbHHUKA W IUIOMIAIN
MHOTOYTOJBHBIX (GPUTYp (TOTB3YSACH, e HEOOXOANMMO, KAIbKyIsITOpoM). [IpuMeHsITh
HOJyYEHHbIE YMEHHUS B IPAKTUUECKUX 3a]auax.

Bnanerp NOHATHUSMH BIOUCAaHHOIO M ILEHTPAJIBHOTO YIJla, MCIIOJIb30BATh
TEOpEMBbl O BIUCAHHBIX yIjax, yrjlax MeXAy XopAaMH (CEKyIIMMH) U yIJIe MEeXIy
KacaTeJIbHOM M XOpAOH IpU PEelIEeHUH FreOMETPUUECKHX 3a/1au.

Bnanerp mnoOHATHEM ONUCAHHOIO YETHIPEXYrOJIbHUKA, MPUMEHATH CBOWCTBA
OINHMCAHHOTO YETHIPEXYTOJIbHUKA MIPH PEIICHUH 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHHUSA Ha HPAKTHUKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH I 3a]ja4 peajbHON JKU3HU U NMPOBOAUTH COOTBETCTBYIOINE BBIUUCIECHUS C
OpUMEHEHUEM ToJ0o0us W TPUTOHOMETpUM (MOJB3YsSCh, TIlEe HEOoOXOIUMO,
KaJIbKYJATOPOM).

K «xonmy oO0yuenus B 9 Kjaacce o0OydalOImUACS TONYYUT CICAYIOIINE
IpeIMEeTHbIE PE3YyIbTaThI:

3HaTh TPUTOHOMETPUYECKUE QYHKIIMH OCTPHIX YTJIOB, HAXOJUTH C UX MOMOIIBIO
pa3IMyHbIE 3JIEMEHTHI MPSIMOYTOJIBHOIO TPEYroJbHUKA («pELICHHE MPSIMOYTOJbHBIX
TPEyroJbHUKOB»). Haxomautp (C MOMOUIBIO KalbKYJISATOpa) IJIMHBI W YTl JJIS
HETaOJMYHBIX 3HAUCHH.

[Tonp3oBaThcst (popMynamMHu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKAECTBOM Il HAxOXACHHUS COOTHOUICHHH MEXIy TPUTOHOMETPUUECKUMU
BEJIMYMHAMU.



Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXICHUS Pa3IU4HbIX
AIIEMEHTOB TPEYrOJIbHUKA («PEUIEHUE TPEYrOoJbHUKOBY), MPUMEHATh HUX IpHU
pELICHUH F€OMETPHUECKHX 3a/1a4.

BrnageTts noustusiMu mpeoOpa3oBaHusl MOJI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIx ¢uryp. Ilomp3oBaThecsi cBoCTBaMU MMOAOOUS TPOU3BOJIBHBIX (QUIYD,
YMETh BBIYUCIATH JJIMHBI U HAXOAUTh YIIbl y MOAOOHBIX Quryp. I[lpumeHsTh
CBOICTBA MOI00MS B MPAKTUYECKUX 3a7a4ax. Y METh IPUBOJIUTH MPUMEPHI MOJOOHBIX
(Guryp B OKpyXxaroiemM MUpe.

[lonb3oBaThCs TEOpEMaMH O MPOU3BEIECHUU OTPE3KOB XOPA, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaApaTe KacaTeabHOM.

[lonb3oBaThCs BEKTOpaMHU, MOHUMATh HX TE€OMETPUUECKUU U (U3NYECKUU
CMBIC]I, TPUMEHSITh HMX B pEUICHUH TEeOMETPUYECKUX M (PU3NYECKUX 3ajad.
[IpuMeHsTH CKaNsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUSI IJTUH U YIJIOB.

[Tonb30oBaThCS METOAOM KOOPJIMHAT HA TUIOCKOCTH, IPUMEHSThH €r0 B PEIICHUU
r€OMETPUUYECKUX U MPAKTUYECKHUX 3a/1a4.

BnageTs NOHATHSMU TPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI YT OKPY>KHOCTH W PaJMaHHON Mephbl YIjia, yMETb BBIYMCISATH IUIOIIA]b
Kpyra u ero yacteil. [[puMeHsaTh nmony4yeHHble YMEHHUS B MPAKTHUECKUX 3a/1a4ax.

Haxoauth ocu (WM LEHTPHI) CUMMETPUU (GUTYp, NPUMEHSTh JABHXKEHUS
IUIOCKOCTH B MPOCTEHIINX CITydasX.

[IpuMeHATh MONy4YeHHbIE 3HAHHUSA Ha IPAKTHUKE — CTPOUTh MaTeMaTHYeCKHe
MOJIENH Ui 3a]ja4 peajabHOM JKU3HU U NMPOBOAUTH COOTBETCTBYIOINE BBIUYUCIIECHUS C
OPUMEHEHUEM TMOA00MS M TPUTOHOMETpUYEeCKUX (QYHKUIUN (MONb3ysACh, TIe
HEO00XO0AUMO, KAJIbKYJIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreimme reome eCKHe
poct UI/IHII/I reoMeTpuyeckue Gurypsr u Bu6morexa LIOK
1 MX CBOMCTBA. MI3MepeHne reoMmeTpuaecKux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bubmmoreka [JOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBIE, CyMMa yTJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 14 1 bubnuoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 606 3
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
[IpomexxyTodHas aTTecTarus 1 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuotexa [JOK
1 q 12 1
CTRIPEXYTOTLHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edso00.ru/7f417e18
TPEYrOJbHUKA
[nomane. Haxoxaenue miomanen
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 brbmorexa [TOK
peyr r P https://m.edsoo.ru/7f417e18
[Tmomamau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
. bubnuoreka [JOK
6 I1 606 3
ORTOPCHHE, QLODIEHHE SHAHI https://m.edsoo.ru/7f417e18
[IpomexyTouHas aTTecTanus 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uucgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. Penienue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogodus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
CXTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 brbmorexa [IOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPYXHOCTH U TUIOIIA/Ib Kpyra 8 Bubamorexa [IOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenune miomanei
bu6mmoreka [JOK
6 6
JlBIKCHI IUIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 6 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
[IpomexyTouHas aTTecTanus 1 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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