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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust kak OIMH W3 OCHOBHBIX PAa3/J€iOB IIKOJBbHOM MAaTEMAaTHUKH,
MMEIOIIUNA CBOEH 11eNIbl0 00€CTeUnTh U3yYeHHE CBOWMCTB M pa3MepoB (UTyp, UX
OTHOLIEHWM M  B3aMMHOE PpACHOJOKEHUE, ONUPAETCS Ha  JOTHYECKYIO,
JOKa3aTeNbHY0 JIMHHUIO. LIEeHHOCTh M3y4YeHMs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YUUTCS MPOBOAMUTD
JOKa3aTeNbHbIE PACCYKACHUS, CTPOUTH JOTHUECKUE YMO3AKIIOUEHUS, 10Ka3bIBaTh
VUCTUHHBIE YTBEPXKACHUSA U CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
pacCykJieHuss «OT TMPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB,
dbopmyIUpoBaTh OOpPATHBIC YTBEPKICHHUS.

BTopoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHWH KaK MATEMAaTHUYECKMX, TaK M MPAKTUYECKUX 3a/ady,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOydaroImMiicss JOJDKEH Hay4YHUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, ONMHCaTh CIOBAMH JIaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TUIOLIAJb 3€MEJIBHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JTUHY
ONTOBOJIOKOHHOTO Kabens wiu Tpedyemble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpas, BBIUMUCIUTENIbHAS JIMHUS B MU3yYEHUU T'€OMETPUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYarolIMiics yYUTCS CTPOUTH
MaTeMaTUYECKUE MOJENHM PEaJbHbIX JKU3HEHHBIX CUTyaluld, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUEOHBIMH
npeIMeTaMi, MOTUBUPOBATH MCIOIB30BATh OMPENEICHUSI TEOMETPUUECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHUE TMOIYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBSI3M Hambojee SpKO BUAHBL B TeMax «BeKkTopsy,
«TpuroHomerprudeckue CcooTHOIEHUs», «Meron xkoopauHaT» u «Teopema
[Tudaropay.

VYueOHubiii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3JIeiibl
conepxkanusi: «['eomerpuyeckue Gurypel W WX CBOWCTBa», «l3mepeHue
F€OMETPUUYECKUX  BEIWYMH», «JleKapTOBbI KOOpPAWMHATBI HAa  IUIOCKOCTHY,
«Bekropey», «JIBrxkeHus miockoctny, «I[IpeodbpasoBanus mogo0ws».

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 Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Hauansneie noustusa reomerpun. Touka, psmas, OTpE30K, Jdyd. Yroi. Buasl
yriioB. BeprukanbHble U CMeXHble yIubl. buccexkrpuca yria. Jlomanas,
MHOTroyroJyibHUK. [[apannenbHOCTh U NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

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.
BHenrnue yriel TpeyrojibHUKA.

IIpsimoyrosibHBIN  TpeyronbHUK. CBONCTBO MEAMAHBl MIPSIMOYIOJIBHOTO
TPEYroJibHUKa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpSMOYTOJIBHBIN TPEyTroNbHUK ¢ yTioM B 30°.

HepaBeHncTBa B reoMeTpuH: HEPAaBEHCTBO TPEYIOJBHUKA, 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 TEOMETPUUECKUE MECTA TOYEK.

OKpy»XHOCTh W Kpyr, XOopJa H JuUaMmMeTp, HuX CBoicTBa. B3aumMmHoe
PacCIIOIO)KEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekylas K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onucaHHas OKPYKHOCTH

TPEyTroJIbHUKA.
8 KUIACC

Yereipéxyronpauku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Cly4yau MapajuiesiorpaMMoB (MPSIMOYTOJIBHUK, POMO, KBaJpaT), UX MPU3HAKH U
coiictBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpsiMoyToOJibHAS Tpanenusi.

Meton ynBoenuss meauansl. LleHTpanbHas cummerpus. Teopema daneca u
TeopeMa O NPOMOPLUHOHATBHBIX OTPE3Kax.

CpenHue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[logoOue TpeyronbHUkKoB, KodhduuueHnt nogodus. I[lpusnaku nomodus
TPEYroiabHUKOB. [IpuMeHeHne nono0us npu penieHuy MNpakTHUYEeCKUX 3a/1au.



CaoiicTBa miomaneit reomerpuyeckux ¢uryp. DopMynbl s TUIOIAIA
TpEeyrojbHUKa, Mapajuienorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIomanen
no100HBIX (Uryp.

Bpruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPAKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrIjia MOpsIMOYTOJIBHOTO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIAECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yrioB B 30, 45 u 60°.

BriicaHHblE W LIEHTpAJIBHBIE YTJIBI, YIOJ MEXIY KACAaTEIbHOM W XOPJIOW.
Yrael  Mexay — XopJamMh M CeKylIMMM. BrucaHHele H = ONKCAHHBIE
YeTBIPEXYTOJIbHUKU. B3auMHOE pacnoyniokeHue ABYX OKpykHocTen. Kacanue
OoKpykHOCTeH. OOIIMe KacaTelbHbIE K JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIbI TPUBEACHUS.

Pemiennie TpeyronbHukoB. TeopeMa KOCHHYCOB 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 KBaJApaTe KacaTeIbHOM.

Bektop, mimHa  (MOIyJb)  BEKTOpA,  COHAIMPABJICHHBICE  BEKTOPBHI,
IPOTUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKkTopaMu. Pa3ziokeHue BeKTopa IO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE MpOU3BEIECHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHUS! JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJl KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbBIE MHOTOYTrOJbHUKH. JlnmmHa okpyxkHOcTH. ['pamycHas wu
paauaHHas Mepa yrjia, BbIYMCIEHUE JJIMH AYr OKpyxkKHocTed. [lnomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU>KEHHSI TIOCKOCTH W BHYTPEHHHUE CHUMMETPUM (QUryp (dJIeMEHTapHbIE
npeactasienus). [lapannensHeiili nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«l'eomeTpusd» XapaKTEpU3yHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

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

2) rpa:kIaHcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJTHEHHIO 00SI3aHHOCTEH rpakIaHUHA U peau3alluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (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 3a7ad
MaTE€MAaTHYECKON HAIMpaBJIE€HHOCTH, OCO3HAHUEM BaXKHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEW XWU3HU ISl YCIEIIHOW MPpodeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyXIEHUI, YMEHHUIO BUIETbH
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, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
NEATEIbHOCTH, JTAINlOB €€ Pa3BUTHsS M 3HAYMMOCTH IS Pa3BUTUS LIMBWIM3ALNH,
OBJIAICHUEM SI3BIKOM MAaTE€MATHKA M MAaT€MaTH4YECKOM KYJbTYpPOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpPECaX CBOETO
3I0pOBbs,  BEJIEHUA  3I0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOT'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JIaCTH COXPAHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAaHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TMOCJIEACTBUI MJIi OKPY)KaIoIIEeH cpeibl, OCO3HAHWEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHUAM COLNMAJBLHON W NMPUPOTHOM
cpeabl:

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

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
bopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM UHUCJIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIIeHUsT W JACUCTBUS, (OpMyIHUpOBaTH M OICHUBATH PHUCKU U
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBUA:

e BBIIBJISATH U XapaKTepU30BaATh CYUIECTBEHHBIE MPU3HAKKM MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHONMICHUNW MEXIy MOHATHUSIMHU, (POPMYyIHPOBATH
ONpeNeNieHUs]  TOHSATUWM, YCTaHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
KJaccupuUKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (opMynaupoBaTh U  NpPeoOpa3OBBIBATh  CYXKIACHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHBIC, YacTHbIE M OO0uIue,
YCJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, [AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUMN (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTpaMBaTh apPryMEHTALMI0, TPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;
BbIOMpaTh CMoco0 pelieHus y4eOHOW 3anauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BBHIOUPATh HaumOoJee MOAXOAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe uccienoBaTebCKHe JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKHI HHCTPYMEHT TO3HAHUS,
(GbopMyIHpOBaTH BONPOCH], (UKCHPYIOIIUE NPOTUBOpEUHE, MPOOIeMYy,
CaMOCTOSITCJIbHO YCTAHaBIIMBAaTh MCKOMOE | JIaHHOE, (HOPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOKO MO3UIHIO0, MHCHHC,

NPOBOJIUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUIaHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITeNTFHO (HOPMYJIUPOBATh 000OIIEHUS W BBIBOJIBI TI0 pe3yjbTaTam
NPOBEACHHOTO HAOJIOCHHUS, HCCIICIOBAaHUsS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIABUTATH
IPE/IOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6Gora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh (GopMy TpeACTaBICHHWS WH(pOpMAMM ¥ WIUTIOCTPUPOBATH
pemraemMbie 3amaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH:

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



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHECHUS MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B X0Ji¢ 00CYXJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOU TEMBI,
npoOJeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh UJEH, HAIICJICHHBIC HAa MOMCK
pELIEHUs, COIOCTABIATL CBOU CYXKIECHUS C CYXICHUSIMH JPYIUX
YYaCTHUKOB JHaJiora, OOHApY»XWBATh PA3IUYUE U CXOJCTBO MO3UIUN, B
KOpPpEeKTHOM (hopMe (popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BHIOUPATh (hOpMaT BBICTYILJICHUS
¢ y4€ToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayUTOPUH;

ITIOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U WHAWBUY AJIbHON
paboOTHI NP PEIICHUN YUEOHBIX MATEMATHUYECKUX 33/1a4;

MIPUHUMATH 1€JIb COBMECTHOW NEATEIBbHOCTH, ITUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThI, pacnpeneisiTh BUIBI paldOT, OroBapHUBAThCH,
00CyXKIaTh MPOIEeCcC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX
JIIOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXkIeHHs, OOMEH
MHEHHSIMHU, MO3TOBBIC IITYPMBbI U JIPYTHE), BBHITIOJHATH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOW JCUCTBUSA C JPYTMMH UWIEHAMU KOMAaHJbI,
OIICHMBATh KAaueCTBO CBOET0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIHMPOBAaHHBIM YUYaCTHHUKAMH B3aHMOICHCTBHUS.

PeryisiTuBHBbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEILHO COCTAaBJISITh IUIAH, aJITOPUTM pELICHUs 3aaadyd (WJId €ro
9JacTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUU.

CaMOKOHTpOHL, IMOIUOHAIbHBIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTaTa
pELICHUsI MATEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUU 3aJa4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIU U
YCJOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHUS IIENH,
HaxOJUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.



NPEJMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7 kJjacce OOyYaroOImMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEeOMETpUYECKUE (UTYpPHI, ONPENeTsiTh UX
B3aMMHOE pPacCIOJIOKEHHE, H300pakaTb TIE€OMETpUUYECKHe (QUrypbl, BBINOIHATH
YEpTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YTJIOBBIE BEIWYHWHBL.
PemaTte 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenath rpyOyl0 OIIEHKY JMHEWHBIX W YIJOBBIX BEJIUYHMH TMPEIMETOB B
peanbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCAd MNpU3HAKAMU PABEHCTBA TPEYTOJBLHUKOB, HCMOJIb30BaTh
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOILHUKOB IIPH PEIICHUU 33/1a4.

[IpoBOAUTH JOTHUYECKHUE PACCYKACHUSI C MCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYIOJbHOIO
TPEYroJIbHUKA, B PEIIECHUU T€OMETPUUECKUX 3a/1au.

Onpenenste NapaIeIbHOCTD MPSMBIX C IOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajieIbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PACCTOSHUM OT TOYEK OJTHOM MPSAMOU 10 TOUEK APYTOU MPSIMOA.

Pemrate 3a7aum Ha KieTyaToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJIOB B TIEOMETPUYECKUX 3aJayaX C MCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX MPHU
[IEPECEYEHNH [JBYX IapajUIeIbHBIX IPSAMBIX ceKyleh. Pemare mnpakTtuueckue
3a7]a4M Ha HaXOKJICHUE YIJIOB.

Bnagete mnoHATHEM T€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACIATH
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opMynUPOBaTh OMPEAECIEHUS] OKPYKHOCTH WM Kpyra, XOpAbl W JHaMeTpa
OKPYKHOCTH, ITOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOWCTBA IIPHU
peLIeHUH 3a7a4.

Bnagere moHsTHEM ONMCAaHHOM OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETH
HaxoauTh €€ 1eHtp. llonb3oBaTthes (pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAOTCSI B OAHOM TOYKE, M O TOM, 4YTO CEPEAVWHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

Brnagers noHsiTHeM KacaTelbHOM K OKPY’KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, NPOBEAEHHOTO K TOYKE KACAHUS.



[Tonb30BaThCs NPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMHU, TTOHUMATh
UX MPAKTUYECKUU CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MOMOIIBIO LIUPKYJISI U
JINHEWKMU.

K koHmy oOydenuss B 8 kJjacce OOyYaromMiiCsS TMOJMYYUT CIECAYIOIINE
MpeMETHBIE PE3YIbTaThI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX DJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU MIPHU PEIICHUU F€OMETPUIECKUX 3a/1au.

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

Brnaners monsitueMm cpeHed JIMHUM TPEYTOJIbHUKA U Tpamneuu, IPUMEHSTh
UX CBOMCTBa MpHU PEIICHUU TEOMETPUUECKUX 3anad. [lob3oBaThcsi TeopeMoit
daneca ¥ TEOPEMOI O TTPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ay.

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

[Tons3zoBathest TeopeMoit Iludaropa miist pemieHUsT TeOMETPUUYECKUX H
npakThuueckux 3agad. CTpOUTh MATEeMaTUYECKYH0 MOJENIb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITENIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JJIUHBI.

Brnanerp TOHATMSIMM CUHYyCa, KOCHHYCa MW TaHIE€HCAa OCTPOrO yrIJja
OPSMOYTOJIBHOTO TPEyroyibHUKA. [101b30BaThCSA 3TUMU MOHATUSAMH ISl PELICHUS
NpPaKTUYECKUX 3a]ay.

Boruucnars (pa3nudHbIMU cIOCO0aMM) TUTOMIAAL TPEYTOJIbHUKA U TUIOMIAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHATh NOIyYEHHbIE YMEHHUS B IPAKTUYECKUX 33/1a4ax.

Binanerp NOHATHSMHM BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBbI O BIMCAHHBIX YIIIaX, YIiax MEXAY XOpAaMu (CEKyUIUMU) U YIJIe MEXKIY
KacaTeJIbHOW U XOPJI0Y IPU PEUICHUU F'€OMETPUUECKUX 3a]1a4.

Brnanerb moHSATHEM ONHCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[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 kJjacce oOydYarolIMiics TMOJMYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIHUMU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOIIBIO PA3JIMYHbIE BJEMEHTHl MPSMOYIOJBHOIO TPEYroJibHUKA («pelieHue



MPSMOYTOJILHBIX TPEYTOJIBHUKOBY ). HaX0oMUTh (C TOMOIIBIO KATBKYJISATOPA) IITUHBI
W YTJIBI 7151 HETAOJMYIHBIX 3HAYCHUH.

[Tonmp3oBaThCs (popMyaMu MPUBENCHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIII HAXOXXJEHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUYCCKUMHM
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXKICHHS Pa3THIHBIX
AJIEMEHTOB TPEYTrONbHUKA («pEHICHUE TPEYTOJbHUKOBY), MPUMEHATH WX TIPH
pEIICHUH TeOMETPUUECKHUX 3a/1a4.

Brnagets moHATHSAMU  TIpeoOpa3oBaHUsS  TOA00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MOAO0HS MPOU3BOIBHBIX
buryp, yMmMeThb BBIYUCISATH JJIMHBI M HAXOJWTh YIJbl y TOJOOHBIX QUIYp.
[TpuMeHsATh CcBOWCTBA TOMOOMS B MPAKTHYECKUX 3ajadaX. YMETh MPHUBOJIUTH
IPUMEPBI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

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

[Tonb30BaTBCS BEKTOPAMH, IMOHUMATh HMX TCOMETPUYCCKHA M (U3HUCCKHIM
CMBICII, TIPUMEHSATH HMX B PEHICHUU TCOMETPUYCCKUX W (PU3NYSCKHX 3a/ad.
[TpuMEHATH CKaIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JIJTUH U YTJIOB.

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

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHMKA, JJIMHBI 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, NPHMEHSTH JBHIKCHHUS
IUIOCKOCTH B MPOCTEHUIITUX CITydasX.

[TpyMEHATH TOJIyYCHHBIC 3HAHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJIEIH IS 33129 PETbHOM KM3HHU M MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHS
C TPUMCHCHHEM IOA0OHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YSCh, TJC
HEO0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
[Ipocreiimme reome eCKHe
1 I/I)I() CBI)I‘/'II/(I:I;P; 11;131\1/:/; T;)Hﬂlfe F:(I;IMSFH;}:II:;IKI:IX 14 3 bubmorexa HOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 Tpeyrobniit 22 1 6 https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YTJI0B 14 1 3 bubnuoreka [IOK
TPEyTroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpy>KHOCTh U KpyT. ['eoMmeTprueckue bubnuoreka [IOK
4 14 1 3
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
> Hosropenne, obobuwenne sHannuii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 15



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

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl 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 [TOK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYTOIbHUKA
[Tnomane. Haxoxnenne momanei
3 Tpe II{IOJiIBHHKOB u l;[Horo O;I;HJEIX ¢bur 14 1 bubnmorexa [JOK
pey 4 P- https://m.edsoo.ru/7f417e18
[Tnomany mogoGHBIX puryp
4 Teopema IIudaropa u Havyana 10 1 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpy>XKHOCTH. BriricanHbie 1
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEH
. bu6mmoreka [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

KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCHHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6pa3zoBanue nmompodbus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorexa [TOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH H ILIOIIaAb Kpyra 8 bubmorexa HOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
0 JBIKeHHA I0CKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 7 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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