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IHHOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAMH W3 OCHOBHBIX pAa3JENIOB IIKOJBHOW MATEMAaTHKH,
UMEIOIIUI CBOEH IIeNIbI0 00ECTIeYNTh U3YUYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M  B3aMMHOE PACHOJIOKEHHE, ONUPAETCd Ha  JOTHUYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. LlIEeHHOCTh M3ydeHHUs r€OMETpUU Ha YPOBHE OCHOBHOI'O
oO1ero 00pa3oBaHus 3aKJII0YAETCA B TOM, UTO OOYYaIOIIMICS YUYUTCS TPOBOIUTH
JIOKa3aTEIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS, I0KA3bIBATh
VCTUHHBIE YTBEPKIEHUS W CTPOUTH KOHTPIPUMEPHI K JIO)KHBIM, ITPOBOJUTH
pacCcykIeHus «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBA OT  IIPU3HAKOB,
(opMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoil nenpr0 H3ydeHHs TE€OMETPHUM SIBIIIETCS MCIOJIB30BAHHME €€ Kak
MHCTPYMEHTA IPU PEIICHWH KAaK MaTEMaTUYECKHUX, TaK M IMPAKTHUYECKHX 3azad,
BCTpEYAIOUIMXCSl B peanbHOM Jku3HU. OOydarouuiicss AODKEH HAayYUThCS
ONPENEIUTh F€OMETPUUYECKYIO (DUTYypy, ONMHCATHh CIOBAMHU JAHHBIA YEPTEX WU
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOJUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kalesst wiu TpeOyemble pa3Mepbl rapaxa s aBTOMOOMIIAL.
DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIMTENIbHAS JUHUSA B U3YYEHUH T'€OMETPHHU.
[Ipu pemieHny 3amad MPaKTUYECKOTO XapakTepa OO0y4YaroIIUCs YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJENM  peajbHbIX JKU3HEHHBIX CHUTyalud, MPOBOAMTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBAaTHOCTD MTOJIYYEHHOI'O pE3yJIbTaTa.

KpaiiHe BaxxHO NOAYEPKUBATH CBSI3U TEOMETPUM C APYTUMU Y4EOHBIMU
MpeAMETaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS T€OMETPUUYECKUX (UTYP
U TIOHSATHH, JI€MOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX YMEHUN B (DU3UKE U
TEXHUKEe. OTH CBsSI3W Haubosnee sApkO BUAHBL B Temax «BekTopsi»,
«Tpuronomerpruueckue COOTHOWEHUs», «Meron koopauHat» U «Teopema
[Tudaropay.

VYuebnniii kypc «I'eomeTpus» BKIIOUYAET CIEAYIONINE OCHOBHBIC pPa3Jeibl
conepxkanusi: «l'eomerpuueckue Qurypsl M HUX CBOMCTBa», «l3mepenue
F€OMETPUYECKUX BEIUYUH», «JleKapTOBBI KOOpPAMHATBI HA IUIOCKOCTH»,
«Bexkropb», «JIBrmkeHus miockoctuy, «[IpeodpazoBanust mogo0us».

Ha u3zyuenue yueOHoro kypca «I'eomerpusi» orBoautcsa 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Heqento), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
Kjtacce — 68 4yacoB (2 4aca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
7 KIIACC

Havanpnbsle nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToJ. Buasl
yriaoB. BeprukanbHble U CMEXHbIE yIWbl. buccekrpuca yriua. JlomaHnas,
MHOTOYTroJIbHUK. [[apanienbHOCTh U NEPIEHIUKYIAPHOCTD MPSAMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHH.
[IprmMepbl cCHMMETPHUU B OKPYKAIOILLIEM MUPE.

OCHOBHBIE MOCTPOEHUS C MOMOUIBIO LUPKYJA W JIMHEUKU. TpeyrospHUK.
BricoTa, MeanaHa, OrccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHMM  TpPEyrojJbHUKW. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa W TMpU3HAKUM pPaBHOOEAPEHHOTO TpeyrojpHukKa. IlpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa 1 IpU3HAKK NapaJUIENbHBIX NpAMbIX. CyMMa yIioB TPEYTOJbHUKA.
Breninue yrisl TpeyroiabHuKa.

[IpsmMoyrosibHbIlE  TpeyroiabHUK. CBOWCTBO MEAHMAHBI MPAMOYTOJIBHOTO
TPEYrojabHUKA,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
OPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBII TPEYTOJIBHUK € YoM B 30°.

HepaBencTtBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJiblIeM yriie ¥ OoJibLIel CTOpOHE TPEYroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MecTOo TOYEK. buccekTpuca yrnma u  CEpeIUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JIHAMETP, HX CBOWCTBA. B3aumHoe
pacmoJIOKEHUE OKPY>KHOCTUA W mpsiMor. KacarenbHasi U CeKylllasi K OKPY>KHOCTH.
OKpy>XHOCTh, BNHCAaHHAas B Yyroi. BrnucaHHas W ONUCaHHAs OKPYKHOCTH

TPEYTOJIbHUKA.
8 KJIACC

Yereipéxyronpauku. [lapannenorpamm, ero npusHaku U cBoucta. HacTHbie
CiIydau TapajijiesiorpaMMOB (TIPSMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKU U
cBoicTBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOHCTBA M IPU3HAKHU.
[IpsimoyronbHas Tpanenus.

Meton ynBoenus menuassl. LleHTtpanbHas cummetpusi. Teopema Paneca u
TeopeMa O NPONOPLMOHAIBHBIX OTPE3KAX.

Cpennue IMHUY TPEYTOJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroabHuKa.

[Tonobue TpeyroabHUKOB, Kod(pduuueHT momoous. Ilpusznaku momgoOus
TPEYroJabHUKOB. [[puMeHeHne nogo0us npu penieHuy NpakTUIECKUX 3a1ad.



CpoiicTBa miomaae reomerpuyeckux ¢uryp. @opMyinbl Ui IUIOLIAIU
TPEYrojbHUKA, IapauleiaorpaMma, pomba u Tpaneuuu. OTHOIIEHHE IUIoUanen
no1I00HBIX (uryp.

Boruncnenue miomaneil TpeyrolbHUKOB U MHOTOYTOJIbBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permeHun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro YIJla INpPSIMOYIOJbHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuroHomerpuueckue (HyHKIUN
yrioB B 30, 45 u 60°.

BrnimcanHble M LEHTpanbHBIE YIUIBI, YIOJl MEXAY KacaTelIbHOW M XOpIOM.
Yriel  MexIy XopJaMM M CEeKyIUMMH. BrucaHHble H  ONMCAaHHBIE
YEeTBIPEXYTOJIBHUKU. B3amMHOe pacnosiokeHue IByX OKpyxkHocre. Kacanwne
okpyxHocTeil. O01ue KacareabHble K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 gmo 180°. OcHOBHOE
TPUTOHOMETPHUUYECKOE TOXKI€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne TpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTUYeCcKHX 3aJad C HCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeobpazoBanue nogodus. [logobue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O mNpPOU3BENEHHH OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, aimHa  (MOAydb)  BEKTOpa,  COHANPABICHHBIE  BEKTOPBI,
MIPOTHUBOIOJIOKHO  HANpaBJIE€HHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallMy HaJ BEKTOpamH. Pa3nokeHune BEKTOpa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel BekTropa. CKalsipHOE INPOU3BEICHHE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTU. Y PAaBHEHUS NMPAMOU U OKPYKHOCTH
B KOOPJMHATAX, EPECEUCHHE OKPYKHOCTEH M MPSIMbIX. METOJl KOOPAMHAT U €ro
IIPUMEHEHHE.

IIpaBuiibHBIE MHOTOYTrOJBHMKH. [J[nmuHa  okpyxkHoctu. [I'pamycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH JOyr okpyxHocTeil. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHHS TUIOCKOCTM M BHYTPEHHHE CHUMMeTpuH Guryp (dJIeMeHTapHbIe
npeacrasiienns). [lapamensublii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJibTAaThl OCBOCHHS MPOTpamMMbl y4eOHOro Kypca
«I'eomeTpus» XapaKTepU3yrOTCS:

1) mnaTpuoOTHYECKOEe BOCTUTAHUE:

OpOSIBICHUEM HHTEpeca K MPOIIJIOMY M  HACTOSIIEMY POCCHMCKON
MaTeMaTUKH, [EHHOCTHBIM OTHOLIEHHWEM K  JIOCTHXKEHUSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCHUHMCKONM MaTeMaTH4EeCKOW IIKOJbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) Tpa:KIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealu3alidd €ro
OpaB, NpPEJICTaBICHUEM O MAaTEMaTHYECKHMX OCHOBaX (PyHKLIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp I'pa’kAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO 3THUYECKUX NMPOOIEM, CBI3aHHBIX
C NPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITENBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIMTAHHE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3agad
MaTeMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTE€MaTUYECKOIro
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH >KU3HU AJI1 YCHEIIHOW MpodecCHOHATbHON
NESATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYecKoe BOCIIUTAHNE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETHYECKOMY BOCHPUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXICHUH, YMEHUIO BHUJIETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHUS

OpUEHTallMed B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOlecTBa, MOHMMAHMEM MAaTeMAaTHYEeCKOW HayKu Kak cdepbl YenoBeuecKou
NEATEIBHOCTH, TANOB €€ pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHS LIMBHUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MATEMAaTHYECKOW KyJIbTYpPOH Kak CpeICTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
JeSITeNIbHOCTH;



6) ¢u3uyeckoe BocnuTaHUHE, (POPMHUPOBAHHE KYJIbTYPbI 3/0POBbSI H
IMOLMOHAJBHOTO 0J1arOMOTy YU

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKWE 3HAHHMS B HHTEPECaX CBOEIO
3I0pOBbS, BEIEHUS  370pOBOrO0  oOpa3a KU3HU  (310pOBOE  IUTAaHMUE,
cOATaHCUPOBAHHBIA pPEKUM 3aHATUH M OTIBIXa, peryisipHas (uznyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcur, NpU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY M TAKOI'o e IpaBa APYroro 4eioBeKa;

7) 3KOJI0THYECKOE BOCTUTAHUE:

OpUEHTalMel Ha TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU I pElIeHUs 3a1ad
B 00JacTH COXPAHHOCTH OKpPYXAIOUIel cpenbl, IJIaHUPOBAHHUS TIOCTYIKOB U
OLICHKM KX BO3MOXHBIX IOCJIEICTBUN IJIs1 OKpY’)KaloLEeHd Cpelpl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel X pPeLeHus;

8) apanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIUATBLHOH U MPHPOITHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTHCA y IPYTHX JIOJAEH, NpuoOpeTaTb B COBMECTHOW JESATENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIIbITa IPYTUX;

HEOOXOAMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAHWM, B TOM YHCIE
(bopMynHpOBATH UIEH, TOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalHlO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMBbIE pelIeHUus] U JeHCcTBUA, (HOPMYIUPOBATh W OLIEHUBATh PUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUS

ba3oBble Jiornueckue aeiicTBUA:

e BBIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy MOHATUAMH, (HOPMYIHPOBATH
ONpENENECHUs]  TOHATHM, YCTAaHABIMBAaTh  CYIUIECTBEHHBIM  INpPU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUST M CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBbIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMATUYECKHME  3aKOHOMEPHOCTHM,  B3aUMOCBSI3U U
NpOTUBOpEYHsT B (paKTaxX, JaHHBIX, HAONIONEHUSX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPHUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEUNIL;
JIeJIaTh BBIBOJIBI C MCHOJIb30BAaHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTelbCTBA MAaTEMaTHUYECKUX YTBEPKICHUH (IpSMble U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKA3aTelbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPaUBAaTh apPryMEHTALMIO, IPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIoco0 penieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpATh HauOoJee MNOAXOASAIMNH C Yy4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/ibCKue AeiicTBHS.

UCIIONIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUM WHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HCKOMOE U JaHHOE, (HOpPMHpPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIUIO, MHEHHUE;

OPOBOJAUTH IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIAHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHUS] U BBIBOJIBI MO pe3yJbTaTam
POBEAEHHOTO HAOIIOACHUSI, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TAaKKe BBIJIBUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTHh HWH(GOpPMAlLMHU, JIaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HMHPOPMALMH U UIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXe€MaMH, JIUarpaMmaMu, HHOW rpadukod U UX
KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh HH(OPMALMKA MO KPUTEPHSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIE YyHUBeEpPCaIbHbIC y4eOHbIE 1eHCTBUA:

BOCIIPUHUMATL U (bOpMy.]'IHpOBaTB CYXKIACHUA B COOTBECTCTBUHU C YCIIOBUAMU
H ncJsIMHu 06IHeHI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIPA’KaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPE3yJIbTaT;

e B X0J1€ 00CYXJEHHS 33aBaTh BOIIPOCHI IO CYIIECTBY 00CYX AAEMOU TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXICHUSMH JPYrUX
YYaCTHUKOB JMaNora, OOHApy>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOppeKTHOU GopMme hopMyTupoBaTh pa3HOTIacHs, CBOM BO3PAKEHHUS,;

e TMPEACTaBIATh pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

e TIOHMMATh U KCIIOIB30BATh MPEUMYLIECTBA KOMAaHAHOW U UHIUBUIYaJIbHON
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

e IIPUHUMATH LIEJIb COBMECTHOM JEATEIBHOCTH, IIAHUPOBATH OpPraHU3ALHIO
COBMECTHOI paloOThl, pachpenensTh BUIbl padbOT, JOroBapUBATHCA,
o0CyKIaTh MPOILECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHNS HECKOJIbKUX
JIIOJICH;

e Yy4YaCTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCYy)IeHusd, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBIIOJIHATH CBOIO YaCTh pabOThI
U KOOPIMHHMPOBAaTb CBOM JEWUCTBHS C JPYTMMU WICHAMM KOMAaHJBI,
OLIEHMBATh KAaueCTBO CBOEr0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIe eiCTBUA

Camoopranusanus:

e CaMOCTOSITEJIHO COCTaBIIATH IUJIaH, aJTOPUTM PEIICHHS 3a7auu (WIH €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEHM, apryMEHTHPOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

e BIIAJIETh CIIOCOOAMH CAaMOMPOBEPKU, CAMOKOHTPOJIS MPOIECca U pe3yibTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;

e TPEABHUAECTH TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEUICHUU 3a1a4H,
BHOCUTh KOPPEKTHUBBHI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTU MTOCTABICHHOW LIEN U
YCIIOBUSIM, OOBSICHSATH NMPUYUHBI JOCTHIKCHHSI WM HEIOCTHKCHUS IEJIH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI



K xoHiy oOyueHuss B 7 KJjacce OOyyarollUMiCA TMOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh H3yuyeHHbIE TE€OMETpUYECKHE (QUTYpbl, ONpPENeNsiTh HX
B3aMMHOE PAacCIoOJIOKEHHE, H300pakaTb TIEeOMETpUYECKHe (UTypbl, BBIMOIHATH
YEPTEKU MO YCIOBUIO 3anaud. M3MepsATb JMHEHWHBIE W YIJIOBBIE BEIMYUHBI.
Pemrars 3a1aum Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIIMYUH TPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OO0BEKTOB. Paznuyarh pazMepsl ITHX
00BEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTEXKHN K TEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaThCAd MNpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MIPU PEILIEHUN 33/1a4.

[IpoBOAUTE JOTHYECKUE PACCYKACHUS C HCIOJIb30BAHUEM I'€OMETPUYECKHUX
TEOPEM.

[Tonmp30BaTeCs NpU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHAHbl, MPOBECAEHHOM K  TUIOTEHY3€  MIPSAMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a/1a4.

Onpenenars napamieaIbHOCTh IPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT
¢ HUMHU cekymasa. OnpenensaTe napaieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOM O TOYEK IPYTOU MPSAMOM.

Pemrars 3a1aun Ha KiteTuaToi Oymare.

[IpoBOAUTH BHIYMCICHUS W HAXOJWTh YUCIOBbIE M OYKBEHHbBIC 3HAUYCHUS
YIJIOB B TEOMETPUYECKHX 3aJadax C MCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpHU
IIEPECEUCHUN JBYX IapaJUICIbHBIX IMPSAMBIX CeKyllenh. Pemare mnpakrthueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Bnagere noHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPENCIAThH
OMCCEKTPHUCY yIJia U CEPEIUHHBIN NEPICHIUKYIISP K OTPE3KY KaK TeOMETPUUECKHE
MecCTa TOYEK.

@opMyIMpOBaTh OMNpPEAEIEHU OKPYKHOCTH M Kpyra, XOpIbl M IUaMeETpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TH CBOMCTBA MPHU
pelIeHnu 3a1a4.

Brnaners NMOHATHMEM OIKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lonb3oBaTbca (QakraMu O TOM, YTO OHUCCEKTPUCHI YTIIOB
TPEYTOJIbHUKA TIEPECEKAIOTCI B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagere noHsATHEM KacaTeabHOW K OKPYKHOCTH, MOJIB30BATHCSI TEOPEMOU O
MEPIEHAUKYIISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.



[Tonb30BaThCs MPOCTEUIIUMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, [IOHUMATh
UX IPAKTUYECKUN CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TIOCTPOECHUS C MMOMOIIBIO LIUPKYJIS U
JIMHEVIKH.

K xonmy oOyueHus B 8 KkJjacce 0Oy4aromuics TMOTYYUT CICAYIONINAC
MIPEAMETHBIE PE3YJIBTATHI:

Pacrio3naBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, UX JJIEMEHTHI,
[0JIb30BaThCSl UX CBOMCTBAMU MPHU PELICHUH F€OMETPUUECKUX 3ajau.

[IpyuMeHsTh CBOICTBA TOUKM NEPECEUEHMsS] MEOUaH TPEYrojbHHUKA (LEHTpa
Macc) B PEIICHNH 3a/au.

Brnagers moHsTHeM cpenHed JTUHHUHM TPEYroJbHUKA U TPareluu, TPUMEHSTh
X CBOMCTBA IPH pELICHHH TreoMeTpuyeckux 3anad. [lomp3oBarbes Teopemont
dasneca 1 TEOPEMOM O MPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHITh UX I PEIICHUS
NPAaKTHYECKUX 3a]a4.

[TpuMeHsTh MpU3HAKHN 000U TPEYTOIPHUKOB B PEIICHUH T€OMETPUIECKIX
3ajad.

[lonb3oBaTbea Teopemoil Ilugaropa mig pemieHUss TE€OMETPUUYECKUX U
npakTHueckux 3anad. CTpouTh MaTeMaTHYECKyl0 MOJENIb B MPaKTHYECKUX
3aJ1a4ax, CaMOCTOSITEIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Brnagete TOHATUSIMH CHHyCa, KOCHMHYyCa M TaHIE€HCAa OCTPOro yria
MPSAMOYTOJIBHOTO TPeyrojbHuKa. [10J1b30BaThCsl 3TUMH MOHATUSAMU JUJISl pPELUEHUS
MPaKTUYECKUX 3a]1a4.

Boruucnsats (pa3audHbIMUA CIOCO0aMU) TUIOMIAL TPEYTONbHUKA U TIIOMIATIU
MHOTOYTOJIbHBIX ~ (GUryp (MONB3ysiCh, TIE HEOOXOIUMO, KaJIbKYJISATOPOM).
[IpuMeHsITh OJy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Bnagerp MOHATHSIMM BIMCAHHOTO M LEHTPAJBHOTO YIJa, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIriax, YIiIaX MEeXIy XOpJaMHU (CEeKYIIHMH) U YIIie MEXIy
KacaTeJIbHOM M XOPJO0M NPU PEIICHUH T€OMETPUYECKUX 3a1a4.

Brnagetp moOHATHEM OMUCAHHOTO YETHIPEXYTOJIBHHUKA, MPUMEHSTH CBOWCTBA
OMHUCAaHHOTO YETHIPEXYTONIbHUKA MPU PELICHUH 3a/1a4.

[IpyuMeHsTh MOJNy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHUYeCKUe
MOJIENU JIJIS 3a/1a4 peabHOU JKM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TNpUMEHEHUWEM MoAoOUs M TPUTOHOMETpPUHU (TOJIb3YSACh, TJIE€ HEOOXOAUMO,
KQJIbKYJIITOPOM).

K koHuy o0yueHuss B 9 kjacce OOyd4aromuiicss MOMYYHUT CIEAYIOLIUE
MpeIMEeTHbIE PEe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (GYHKIIMM OCTPBIX YIJIOB, HAXOAUTh C WX
MOMOILBIO PA3JIMYHbBIE 3JIEMEHTHl MPSMOYTOJIbHOIO TPEYroibHUKA («pelleHne



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJISATOPA) AJIUHBI
Y YTJIbl 1Sl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaTbes popmyramMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKIECTBOM JUI HAXOXKICHHS COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMU.

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXO0XKICHHS Pa3IuIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY»), MPUMEHATh WX IPHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Bnagerp noHsTMsAMM  npeoOpa3oBaHMS — MOJOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB NOJ00HBIX (uryp. [lonap3oBaThCs CBOMCTBAMU NMOAOOMS IPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOIUTh YIJIBI y NOJOOHBIX QUryp.
[IpuMeHsATh cBoOMCTBA MOAOOMS B NPAKTUYECKUX 3ajayax. YMETb NPHBOJIUTH
pUMeEpPBI NOJ0OHBIX (QUTYP B OKPYKAIOIIEM MHPE.

ITonp30BaThCA TEOPEMAMU O MPOU3BENCHUH OTPE3KOB XOPJ, O IPOU3BEACHUU
OTPE3KOB CEKYLINX, O KBAIPaTe KacaTeIbHOM.

[lonb30BaTbcAd BEKTOpaMH, MOHUMAThb MX T€OMETPHUUECKHN M (U3HYECKUI
CMBICII, MPUMEHATh HMX B PELIEHUUM TEOMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHATh CKaJISIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0XKACHUS JJIMH U YIJIOB.

ITonb30BaTbCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, INPHUMEHSTh €ro B
pPELIEHUH T€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

Brnanete NOHATHSAMHU NMPAaBWJIBHOIO MHOTOYTOJIBHHMKA, JJUHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH W paJuaHHON Mephl yIiia, YMETh BBIYMCISATH IJIOMIAb
Kpyra u ero yacteil. [[puMeHsTh NoJydyeHHbIE YMEHHSI B IPAKTUYECKUX 3aa4ax.

Haxomuth ocu (MM LEHTPBI) CUMMETPUU (PUTYDP, TMPUMEHSTH JIBUKCHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATHUYECKHE
MOJEINU 715 3a7a4 peajbHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHHUS
C NpPUMEHEHHEM MOAO0O0US M TPUTOHOMETPUUECKHX (YyHKUUN (MOAB3YsCh, I
HEO0OXO0IUMO, KAJIBKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/1e10B U TEM undpoBbIie
Ne o/m P Kontposbnbie | IlpakTuyeckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBarejibHbIE
padoTsbI padoThbI
pecypchbl
[Ipocreitmne reomMmerpudeckue GUTypsl 1
1 Hf cBoiicTBa. M3me eII){I/Ie FGOMe(li“) I/I‘}IISCKI/IX 14 bubmmorexa [IOK
' P P https://m.edsoo.ru/7f415e2e
BEJTUYMH
bu6mmorexa [IOK
2 Tpeyrombiici 22 1 https://m.edsoo.ru/7f415e2e
3 [TapasuiensHbIe psMBIE, CyMMa YIJIOB 14 1 bubnuoreka LIOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyT. | 'eomeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [IOK
IT 4 1
> OBTOPCHHE, 0000LICHHE SHAHHIL https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 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 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ies10B 4 TeM uudposbie
Ne n/m pasi Kontpoabubie | IIpakruueckue (1uubp )
NMPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
N bub6nmoreka [IOK
1 q 12 1
STRPEXyTOT K https://m.edsoo.ru/7f417e18
Teopema Darneca u Teopema o
2 MPOIOPLMOHAIIBHBIX OTPE3Kax, MOJ00HBIC 15 1 bubmmorexa [IOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Tnomans. Haxoxaenue miomanen
3 Tpe IHOJ?BHI/IKOB u lf[/IHOFO OJITHSIX ¢ur 14 1 bubmorexa HOK
peyr . P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Tudaropa u Hauana 10 1 bubnnoreka [IOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYruisl B OKpYXHOCTH. Bricanusie u
5 OINMCAHHBIE YEThIPEXYTOIbHUKH. 13 1 bubnuoreka LIOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEN
bu6nmorexa [IOK
6 I1 i 4 1
OBTOpCHHE, 0000UICHHE sHaHHii https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO HACOB 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
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9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHme pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabubie | IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubmmoreka [JOK
CUHYCOB. Pemienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue momodus. MeTpuueckue 10 1 bubmmoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnuoreka [JOK
3 Bextopet 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa INIOCKOCTH 9 1 bubmoreia HOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJTBHUKH. J[THHA
5 P o yz L KDVIa A 8 bu6nunorexa [IOK
OKPYHHOCTH H T Ilv pyra. https://m.edsoo.ru/7f41al12c
Boruncnenue miormiaei
bubmmoteka [IOK
6 JBIIKEHHA IWIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 06001IeHNEe, CHCTEMATH3AIHS 7 9 bubmmnoreka [IOK
3HaAHUMI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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