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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpust kak OIMH W3 OCHOBHBIX PAa3/J€iOB IIKOJBbHOM MAaTEMAaTHUKH,
MMEIOIIUNA CBOEH 11eNIbl0 00€CTeUnTh U3yYeHHE CBOWMCTB M pa3MepoB (UTyp, UX
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCS HAa  JIOTHYECKYIO,
JOKa3aTeNbHY0 JIMHUIO. L[EeHHOCTh M3y4YeHMs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YUUTCS MPOBOAMUTD
JOKa3aTeNbHbIE PACCYKACHUS, CTPOUTH JOTHUECKUE YMO3AKIIOUEHUS, T0KA3bIBATh
VUCTUHHBIE YTBEPXKACHUSA U CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
pacCyXJieHuss «OT TMPOTUBHOTO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dbopmyIUpoBaTh OOpPATHBIC YTBEPKICHHUS.

BTopoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUHU KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOydaroImMiicss JOJDKEH Hay4YHUThCS
OTIPENICNIUTh TEOMETPUUECKYIO (PUTYpy, OmMHcaTh CIIOBAMHU JaHHBIM YEPTEK WIH
PUCYHOK, HANTH TUIOLIAJb 3€MEJIBHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JTUHY
ONTOBOJIOKOHHOTO Kabeys wiu Tpedyemble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpas, BHIUYMCIWUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYarolIMiics yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTMMU Y4EeOHBIMHU
npeIMeTaMi, MOTUBUPOBATH MCIOIB30BATh OMPENEICHUSI TEOMETPUUECKUX (PUTYD
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyYECHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBSI3M Hambojee SpKO BUAHBL B TeMax «BeKkTopsy,
«Tpuronomerpruueckue CcoOoTHOHEHUs», «Meron xkoopauHaT» u «Teopema
[Tudaropay.

VYueOHubiii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3JIeiibl
conepxkanusi: «['eomerpuyeckue ¢urypel M uX CBOHCTBa», «M3mepenue
F€OMETPUUYECKUX  BEIWYMH», «JleKapTOBbI KOOpPAWMHATBI HAa  IUIOCKOCTHY,
«Bexkrope», «JIBuxkeHus miockoctny, «I[IpeodpasoBanus mogo0us».

Ha uzyuenue yuebHoro kypca «I'eomerpus» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Hauansnaeie noustusa reomerpun. Touka, psmasi, OTPE30K, Jdyd. Yroi. Buasl
yrioB. BeprukambHble U CMEXHble yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [[apannenbHOCTh U NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPUH B OKPYIKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUMKHA. TpeyronbHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHukU. HepaBeHCTBO
TpEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuka. [lpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yIJIOB TPEYTroJbHUKA.
BHenrHue yribl TpeyrojibHUKA.

IIpsimoyrosibHBIN  TpeyronbHUK. CBONCTBO MEAMAHBl MIPSIMOYIOJIBHOTO
TPEYroJibHUKa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTrOJbHUK € yIiIoM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrie U OoJblIed CTOpOHE TPEeyrojbHHKA.
IlepnieHAUKYJIAp U HaKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CEepeIUHHBIN
NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTh W Kpyr, XopJla U JuUaMmMeTp, HuX CBOHcTBa. B3aumHoe
PacCIIOIO)KEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekylas K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIACC

Yereipéxyronpauku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
ClIydal mapajuiesiorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPU3HAKH H
coiictBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuassl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopeMa O NPOMOPLUHOHATBHBIX OTPE3Kax.

Cpennue nuHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyronbHUKa.

[logoOue TpeyronbHUkKoB, KodhduuueHnt nogodus. I[lpusnaku nomodus
TPEYroiabHUKOB. [IpuMeHeHne nogo0us npu peieHny NPaKkTUYECKUX 3a1ad.



CaoiicTBa miomaneit reomerpuyeckux ¢uryp. DopMynbl s TUIOIAIA
TpEeyrojibHUKa, TMapajienorpamma, pomoa u Ttpaneuuu. OTHOIIEHUE IUIONIaAeH
no100HBIX (Uryp.

Bpruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrja MpPSMOYTOJbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIAECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yrioB B 30, 45 u 60°.

BriicaHHbleE M LIEHTpPAJIBHBIE YTIJIbI, YIOJ MEXKAY KacaTeJIbHOW WU XOPIOM.
Yrael  Mexay — XopJamMh M CeKylIMMM. BrucaHHele H = ONKCAHHBIE
YeTBHIPEXYTOJIbHUKU. B3auMHOE pacroyioKeHHe NOBYX OKpykHocTeur. Kacanue

OoKpykHOCTeH. OOIIMe KacaTelbHbIE K JIBYM OKPY>KHOCTSIM.
9 KITIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIbI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue moao6us. [logo6re coOOTBETCTBEHHBIX YJIEMEHTOB.

Teopema O NPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPaATE KACaTEIbHOM.

Bektop, mimHa  (MOIyJb)  BEKTOpA,  COHAIMPABJICHHBICE  BEKTOPBHI,
IPOTUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyy HaJa BeKTopaMu. Pa3nokeHue BeKTopa MO ABYM
HEKoJUTMHeapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpOU3BEICHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHUS! JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MPSIMbIX. MeTo KOOpJUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOrOyrojabHUKH. JlnmHa oOkpyxkHOcTH. I'pamycHas wu
paauaHHas Mepa yrjia, BbIYMCIEHUE JJIMH AYr OKpyxkKHocTed. [lnomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU)KEHHSI TIOCKOCTH U BHYTPEHHUE CHUMMETPUM QUryp (dJIEeMEHTapHbIC
npeactasienus). [lapannensHeiili nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«l'eomeTpus» XapaKTepU3yrOTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUHUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCIOJIb30BAHHUIO ITHUX
JOCTHXKEHUH B IPYrUX HAyKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAyp TpakJaHCKoro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHbBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEW XWU3HU ISl YCIEIIHOW MPpodeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIECHUH, YMEHHIO BHUAETbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALMEN B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKh Kak cQepbl 4YeIoBeuecKOi
NEATEIIbHOCTH, HTAINlOB €€ Pa3BUTHsS M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAICHUEM SI3BIKOM MAaTE€MATHKA M MAaT€MaTH4YECKOM KYJbTYpPOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHME KYJILTYPbl 310POBbS U
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3I0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXa, peryjspHas ¢unyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr0 K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPaHHOCTU OKPY’KaIOIIEeW Cpelbl, IUIAHUPOBAHMS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpY>Kalolled Ccpeibl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHUAM COLNMAJBLHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHUE YUYUTHCS y JAPYTUX JIOAeH, mpuoOpeTaTh B COBMECTHOW JEATEILHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHWUA, B TOM 4YHUCIE
dbopMyIHpOBaTH UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OpPMYyIHMpOBaTH W OICHUBATH PUCKU H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue aAecTBUA:

e BBIIBJISATH U XapaKTepU30BaATh CYUIECTBEHHBIE MPU3HAKKM MATEMAaTHUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHUH MEXIy TMOHATUAMU, (OPMYIHPOBATH
ONpeNeNieHUs]  TOHSATUWM, YCTaHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
KJaccupuKaluu, OCHOBaHUSA JUisi OOOOIICHUSI U CpPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (opMynaupoBaTh U  NpPeoOpa3OBBIBATh  CYXKIACHUS:
yTBEpAUTEIbHbIE W OTpPULATEIbHbIC, €AMHUYHbIC, YacCTHbIE M OO0uIue,
YCJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeurss B (aKkTaxX, [AaHHBIX, HAOIIOACHUSAX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJbBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKAEHUHN (MpsAMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh apPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;
BbIOMpaATh Ccroco0 pelieHus y4eOHOW 3amauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BBHIOUPATh HaumOoJee MOAXOAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCcKHe JeHCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKHI HHCTPYMEHT TO3HAHUS,
GbopMyIHpOBaTH BONPOCH], (PUKCHPYIOIIUE TMPOTHBOpPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAHaBIIMBAaTh MCKOMOE | JIaHHOE, (HOPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBATH CBOO TIO3UITNIO, MHECHUE;

NPOBOJIUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUIaHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY CO00ii;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BHIBOJBI TI0 pe3yjIbTaTaM
NPOBEACHHOTO HAOJIOCHHUS, HCCIICIOBAaHUsS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IpOIlecca, a TaKKe BBIIBUTATH
IPE/IOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6Gora ¢ undgopmaumei:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIpEICTaBICHUS;

BbIOMpaTh (GopMy mpeAcCTaBieHHs HWHOOPMAIMM H WLUTIOCTPUPOBATH
pemraemMbie 3amaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yauTesaeM Win chopMyIUpOBaHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU
U LEeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJYy pELICHUS
3a/1a4yd, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3yJIbTaT;

B X0Jie 00CYX/I€HHsI 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIa€MON TEMBI,
npo0OsieMbl, pelIaeMon 3aaud, BHICKAa3bIBaTh MJIEH, HallEJIEHHbIE HAa MOUCK
pElIeHMs, COIMOCTaBIsATh CBOM CYXICHUS C CYXIEHUSMHU JPYrUX
YYaCTHUKOB JMaJiora, OOHApYXKMBaTh pa3jiM4yMe€ U CXOJACTBO MO3ULIUU, B
KOppPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpPEICTaBIATh  PE3YJIbTAThI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUsA, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh (pOpMaT BBICTYIUICHUS
C yu€TOM 3ajiau NMPEe3eHTalUU U OCOOEHHOCTEHN ay/IuTOPUH;

NOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYATbHON
paboThl MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1I€JIb COBMECTHOW NEATEIbHOCTH, MIAHUPOBATH OPraHU3AIIMIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
o0CyX/1aTh MPOIECC U pe3yibTaT paboThl, 0000IIATh MHEHHS] HECKOIBKUX
JIIOIEH;

y4acTBOBaTh B TpynmoBbiXx ¢opmax paboTel (00cyxaeHus, OOMEH
MHEHHSIMH, MO3TOBBIE IITYPMbI U JIPYTHE), BHIIOJIHATH CBOIO YacCTh pabOThI
U KOOPAMHHUPOBATH CBOM JCHCTBHSI C JAPYTUMHU WIEHAMU KOMaHJbI,
OLIEHHMBaTh KAayeCTBO CBOEro BKJIaJja B OOLIMI NHPOAYKT IO KPUTEPHSIM,
c(OopMyJIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PeryisiTuBHBIe YHHBepcaJIbHbIEe YUeOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEILHO COCTAaBJISITh IUIAH, aJITOPUTM pELICHUs 3aaadyd (WJId €ro
9JacTh), BBIOMPATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBAaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUU.

CaMOKOHTpOHL, AMOIUOHAIbHBIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOW 3a]1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELIEHUH 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIbHOCTH MOCTABICHHOW LIENU U
YCJOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHUS IIENH,
HaxOJUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K koHiy oOydenuss B 7 kJjacce OOyYaroImMiiCS TMOJIYYUT CIEAYIOIIHUE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh W3ydeHHBIE TeOMETpUYECKHE (UTYPBI, OMNPENesiTh UX
B3aMMHOE€ pPacCIOJIOKEHHE, H300pakaTb TI'€OMETpUYECKUEe (UTYphI, BBIIOJIHATD
YEpTEXKU M0 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YTJIOBBIE BEIWYHUHBL.
Pemate 3a1aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenate TpyOyl0 OIIEHKY JIMHEHWHBIX W YTJOBBIX BEJIMYMH TPEIMETOB B
peasbHOM JKM3HU, Pa3MepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIL30BaTh
MIPU3HAKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOUTH JOTHUYECKHUE PACCYXKIACHUSI C HUCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYTOJbHOTO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]ad.

Onpenenste NapajieIbHOCTh NMPSMBIX C IOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh NapajielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PaCCTOSHUN OT TOYEK OJTHOM MPAMOU 10 TOUEK APYTOU MPSIMOM.

Pemiats 3a7aumn Ha KieTyaToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUYCHMUS
yIJIOB B TIEOMETPUYECKMX 3aJayaX C MCIOJIb30BAHMEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHNN JABYX IMapajulesibHbIX NPSMBIX CeKylled. Pemare npakTudeckue
3a7]a4M Ha HaXOKJICHUE YIJIOB.

Bnagete moOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEICISITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEPICHIUKYISP K OTPE3KY KaK r€OMETPUUYECKUE
MECTa TOYEK.

@opMynUPOBaTh OMPEAECIEHUS] OKPYKHOCTH WM Kpyra, XOpAbl W JHaMeTpa
OKPYHOCTH, ITOJIb30BAThCSI UX CBOMCTBAMU. Y METh IIPUMEHSATH 3TH CBOWCTBA NIPHU
peLICHUN 3a7a4.

Bnagere moHsATMEM ONMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (QakTamMum O TOM, YTO OHMCCEKTPUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIHHHBIE
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MMEPECEKAIOTCS B OJJHOW TOUKE.

Brnageres noHsiTHeM KacaTtelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacCaTeJIbHON U paguyca, NPOBEAEHHOTO K TOYKE KACAHUS.



[Tonp30BaThCs MPOCTEUIIMMHU TEOMETPUUYECKUMHU HEPABEHCTBAMH, TOHUMATh
UX MPAKTUYECKUU CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C MTOMOIIBIO IUPKYJISA U
JINHEWKMU.

K koHmy oOydenus B 8 kJjacce OOyYaromMiiCs TMOJTYYUT CICAYIOIIHE
MpeMETHBIE PE3YIbTaThI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKHUX 3a]1ay.

[IpuMeHsTh CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyrojbHUKa (LEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnaners monsitueMm cpeHed JIMHUM TPEYTOJIbHUKA U Tpamneuu, IPUMEHSTh
UX CBOMCTBa MpHU pEIICHUU TEOMETpUYECKUX 3anad. [lonbp3oBaThcsi Teopemoit
daseca ¥ TEOPEMOI 0 IPOMOPIIMOHATBHBIX OTPE3Kax, MIPUMEHSITh UX JJISI PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh pU3HAKK TTOA00US] TPEYTOTBHUKOB B PEIICHUU F€OMETPUUCCKHUX
3a/1ad.

[Tons3zoBathest TeopeMoit Iludaropa mis pemieHUs TEOMETPUUYECKUX W
npakThueckux 3agady. CTpoUTh MAaTeMaTHYECKYyI) MOJEIb B MPAKTUYECKHUX
3a/1a4ax, CaMOCTOSITENIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JJIUHBI.

Brnanerp TOHATMSIMM CUHYyCa, KOCHHYCa MW TaHIE€HCAa OCTPOrO yrIJja
IPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCSl STUMH MOHATUSIMU Ui PELICHUS
NpPaKTUYECKUX 3a]ay.

Boruucnars (pa3nuuHbIMU CTIOCO0AMH) TUIOHIAAb TPEYTOJIbHUKA U TUIONIAJH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHATh NOIyYEHHbIE YMEHHUS B IPAKTUYECKUX 33/1a4ax.

Brnanerb MNOHATHSMH BIOMCAaHHOTO W LEHTPAJIBHOIO YIVIA, HCHOJIb30BATh
TEOPEMBI O BIUCAHHBIX YIIIAX, YIIaX MEXKAY XOpAaMu (CEKyIIMMHU) U YIIIe MEXKIY
KacaTeJIbHOW U XOPJI0Y IPU PEUICHUU F'€OMETPUUECKUX 3a]1a4.

Brnanerb moHSATHEM ONHCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJbHUKA MPU PEUICHUHU 3aaY.

[IpuMeHsTh NOJNyUYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJEH JIs 3314 peaibHOU KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MNPUMEHEHUEM TMOJ00MS U TPUTOHOMETPUHU (IMOIB3YSACh, TJA€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

K koHmy oOydenuss B 9 kjacce OOyYarolIMiiCs TMOJIYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIHUHU OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHbIE BJEMEHTHl MPSMOYIOJBHOIO TPEYroJibHUKA («pelieHue



MPSMOYTOJILHBIX TPEYTOBHUKOBY). HaX0oMUTh (C TOMOIIBIO KaTbKYIATOPA) JTHHBI
W YTJIBI 7151 HETAOJMYIHBIX 3HAYCHUH.

[Tonp3oBaThCs popMylilaMu MPUBECHUS U OCHOBHBIM TPHUTOHOMETPUYECKUM
TOXKJIECTBOM JIII HAXOXXJEHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUYCCKUMHM
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXKICHHS Pa3THIHBIX
AJIEMCHTOB TPEYTOJIbHUKA («PEIICHWE TPEYTrOJBHUKOBY), MPUMEHATh WX IPH
pEIICHUH TeOMETPUUYSCKUX 3a]1a4.

Brnagets moHATHSAMU  TIpeoOpa3oBaHUsS  TOA00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MOAO0HS MPOU3BOIBHBIX
Guryp, yMmMeThb BBIYUCISATH JUIMHBI M HAXOJWTh YTJIbl y TMOAOOHBIX QUTYP.
[TpuMeHATH CBOWCTBA TOMO00MS B MPAKTHUECKHX 3ajJadax. YMETh IPHUBOIHTH
IPUMEPBI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[Tonb30BaTBCSA BEKTOpAMH, IMOHUMATh HMX TCOMETPUYCCKUA M (U3HUCCKHM
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMEHATH CKaIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JIJTUH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPJAMHAT Ha TIUIOCKOCTH, IPUMEHSATH €ro B
PEIICHUH TeOMETPHUCCKHIX U MPAKTUYSCKUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUIMHBI JTyTH OKPY>KHOCTH W paJdaHHOW MEphI YIJia, YMETh BBIYHUCIATH IUIOIIAIb
Kpyra u ero 4acteil. [[puMeHsTh MoTydeHHbIC YMEHHS B MPAKTHYSCKUX 3a/1a4ax.

Haxomute ocu (WJIM LEHTPBI) CUMMETPHHM (HUTyp, NPHUMEHSTH JBHKCHUS
IUIOCKOCTH B MPOCTEHUIITUX CITy4YasiX.

[TpyMEHATH TOJIyYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMAaTHUYCCKHE
MOJIEIH IS 33129 PETbHOM KM3HHU M MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHS
C TPUMCHCHHEM IOJ00MS W TPUTOHOMETpUYECKUX (YHKIUH (MONB3YsACh, TIIE
HEO0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
IIpocrenmue reomerpuueckue PUTrypsl U
1 I/I)I() cBoiictBa. U3me epHI/Ie FGOMS")F I/Iy‘—IpeCKI/IX 14 bubmorexa HOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYTOMLRHRH https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NpSIMBbIE, CYMMa YTJIOB 14 1 bubnuoreka [IOK
TPEyTroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>KHOCTh U KpyT. ['eoMmeTprueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Hosropenne, obobuwenne sHannuii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MPOIOPLIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [OK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[Tnomane. Haxoxnenne momanei
3 Tpe II{IOJiIBHHKOB " lljmoro roiﬂix ¢bur 14 1 Bubmmorexa [IOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomany mogoGHBIX puryp
4 Teopema IIudaropa u Havyana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>XKHOCTH. BriricanHbie u
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY’KHOCTEH
. bubmuoreka [JOK
6 Tostopenne, 0dodmente snanmii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCHHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6pa3zoBanue nmompodbus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIIOCKOCTH 9 1 bubmorera [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOIBHUKH. [lTHA
5 05 YKHOCTH U TIIO ya b Kpyra 8 8 Bubnmorexa [JOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 6
JlBIKCHIS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 7 5 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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