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HOACHUTEJBHASA 3AIINCKA

['eomerprsi Kak OOWH W3 OCHOBHBIX PAa3/ElOB  IIKOJbHOMU
MaTEMaTUKH, UMEIOLIUN CBOEH LIEeNbI0 00ECIeYUTh U3YyUeHUE CBOMCTB U
pa3MepoB GUTyp, X OTHOIICHUN U B3aUMHOE PACIIOJIOKEHUE, OMTUPACTCS
Ha JIOTMYECKYIO0, JIOKAa3aTeIbHYH JUHUIO. lleHHOCTh u3ydyeHus
reOMETPUH Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs 3aKIIOYAETCS B
TOM, 4YTO OOYy4YalomMIiCSs  y4YUTCS  MNPOBOAUTH  JOKa3aTelbHbIC
pacCy X IeHusl, CTPOUTh JIOTMYECKHE YMO3AKIIOUCHHS, [I0KA3bIBATh
UCTUHHBIC YTBEPXKIECHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
MPOBOAUTL PACCYXXICHUSI «OT MPOTUBHOTO», OTJIMYATh CBOWMCTBA OT
MPU3HAKOB, POPMYIUPOBATH OOPATHBIE YTBEPKICHHUS.

BTopo#i nenpto U3ydeHusi TEOMETPUM SIBIISIETCSI MCIOJIb30BAHHUE €€
KaKk HWHCTPYMEHTa TPU PEIICHUH KaK MaTEeMaTHYECKUX, TaK M
MpPaKTUYECKUX  3a7a4d, BCTPEUYAIOIIMXCA B  pEalbHOM  HKU3HHU.
OOyuaromuiicss JOJDKEH HAayYUThCA ONPEIEIUTh TIE€OMETPUUECKYIO
burypy, omucaTh CJIOBaMHM JIaHHBIA 4YEpPTEX WIM PUCYHOK, HAUTH
IUIONIAAb 3E€MEJIbHOTO YYacTKa, pacCUuTaTh HEOOXOIUMYIO IITUHY
ONTOBOJIOKOHHOTO Kabenss uiu TpeOyeMble pa3sMepbl Trapaxka IS
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENbHAS JIMHUSA B
n3yuyeHuu reometpuu. [lpu pemeHun 3agad NpakTUYECKOTO XapakTepa
OOyYaronuiicss y4uTCSd CTPOUTh MATEeMAaTHUYECKHUE MOJIENU pPEabHbBIX
KU3HCHHBIX  CHUTyalluld, TPOBOJUTH BBIYMCICHHUS H  OIICHUBAThH
aJIEKBaTHOCTH MOJIYYEHHOTO pe3yJbTaTa.

KpaitHe BaxkHO TOAYEPKUBATH CBSI3U TEOMETPUM C JPYTUMH
y4eOHbIMU TpeAMETaMU, MOTHUBHUPOBATh HCIIOIb30BaTh OIpPEACICHUS
reoMeTpudecKkux GUryp M TOHSATHM, JIEMOHCTPUPOBATH MPUMECHECHHE
MOJIYYCHHBIX YMEHHM B (PU3MKE M TEXHUKE. DTHU CBSI3W HamOoJiee SPKO
BUJIHBI B TeMax «Bektopey, «TpUroHOMETpUYECKHE COOTHOLLIEHUSY,
«Metoa koopauHat» u «Teopema ITudaropay.

VYyeoOnniii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIUE OCHOBHBIC
pasznensl coaepxaHusi: «l'eomerpuueckue (GUTYPhI W UX CBOWCTBAY,
«3MepeHne reoMeTpuuecKuX BEIMYHUH», «JleKapTOBBI KOOPAMHATHI Ha
IUIOCKOCTUY, «Bektopsl», «/IBmxenus miockoctu», «IIpeoOpazoBanus
IIOI00USD.

Ha u3yuenune yueObHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B
7 xkiacce — 68 yacoB (2 4aca B Hejeno), B 8 kiaacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

HavaneHble moHATHS reoMerpuu. Touka, mpsmasi, OTPE3OK, JIyd.
VYroiu. Buael yriios. BepTukaibHble U CMEXHBIE yIUIbl. buccekrpuca yria.
Jlomanasg, MHOroyrosbHuK. [lapamnenpbHOCTP M NEPHEHAUKYISAPHOCTH
MPSMBIX.

Cummetrpuunble (urypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPUHU.
IIprMepbl CUMMETPHUM B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C IIOMOLIBIO LUPKYJISd H JIMHEHKH.
TpeyronsHuk. BricoTa, Meanana, OMcceKTprca, UX CBOWCTBA.

PaBHOOEpEeHHBIN U paBHOCTOPOHHUN TpeyrojibHUKU. HepaBeHCTBO
TPEYTOJbHUKA.

CBoiicTBa U IpU3HAKU PaBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJbHUKOB.

CBOMCTBA M NPU3HAKK MAPAJUIENBHBIX NpAMbBIX. CymMa yIJIOB
TPEYToJbHUKA. BHEIIHNWE YIJIbl TPEYTOJIbHUKA.

[IpssMOyTOJIBHBIM TPEYTOJIbHUK. CaoiicTBO MEIUaHbI
IPSAIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K TUnoTenyse. llpusnakn
PAaBEHCTBA  NPSMOYTOJBHBIX  TPEYTOJIBHUKOB. [IpssMOyTOJIBHBIN
TPEYTOJBHUK C yriom B 30°.

HepaBenctBa B reomMeTpuu:  HEPABEHCTBO  TPEYTOJIBHUKA,
HEPABEHCTBO O JJIMHE JIOMAaHOM, TeopemMa O OOJbIIeM yriie U OOJbIIei
CTOPOHE TPEyroJibHUKA. [IepreHInKynsp U HAKJIOHHAS.

I'eomerpruueckoe Mecto TOueK. buccekTpuca yria U CepeIrHHBIN
NEPNEHIUKYJIAP K OTPE3KY KaK TEOMETPHUUECKHAE MECTA TOUYEK.

OKpy»KHOCTb M Kpyr, XOpJa U JUAMETpP, UX CBOMcCTBa. B3aumuoe
pacCIIONIOKEHUE OKPY)KHOCTH M npsMou. KacarenbHas W cexkymas K
OKpYy>XHOCTH. OKPY’KHOCTh, BIMCAaHHAsl B yroJl. BrincanHas u onvcaHHas

OKPY>KHOCTH TPEYTOJIbHHKA.
8 KUIACC

UYereipéxyronpauku. [lapamienorpamMmm, €ro npu3Haku U CBOKCTBA.
YacTHple caydau mapauieiorpaMmMoB (PSMOYTOILHUK, pOMO, KBaapar),
UX TIPU3HAKU U cBOMcTBa. Tpanerus, paBHOOOKas Tpamnenusi, €€ CBOUCTBa
u npusHaku. [IpsgmoyrosibHas Tpaneuus.



Meron ynsoenuss menuansl. LleHTpanbHas cummerpus. Teopema
daneca 1 TeopemMa 0 MPONOPLIUOHATIBHBIX OTPE3KAX.

CpenHue nWMHHM TpeyrojbHMKa U Tpaneuuu. LleHTp Macc
TPEYTOJIbHUKA.

[lonobue TpeyroabHUKOB, KodpduiueHnt moxodbus. I[IpusHaku
noaoOusi TpeyroJbHUKOB. I[IpumMeHeHne moAOOMsT TMpU  PEIICHUH
NPAaKTUYECKUX 33/1a4.

CpoiictBa 1miomaaeii reomerpudyeckux uryp. Dopmynsl ais
IUIOIIAIM TPEyroJibHUKA, MapajuiesorpamMma, pomOa M TpameruH.
OTHo1IeHHE MII0IaeH TOI00HBIX UTyYP.

Brrunciienne miomane TpeyroJbHUKOB W MHOTOYTOJIBHHKOB Ha
KJIeT4aToln Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu
PELIECHNN NMPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TAaHIT€HC OCTPOrO yrIjla IPSAMOYIOJBHOIO
TPEYTOJIbHUKA. OcHOBHOE TPUTOHOMETPHYECKOE TOXJIECTBO.
Tpuronomerpuueckue Gpynkiuu yrios B 30, 45 u 60°.

BrnucanHbple M LEHTpAJbHBIE YIJIBI, YLOJI MEXIy KacaTelbHOU U
XOpIOH. YTIIbI MEXAY XOpJaMH U CEKYIIMMH. BrincaHnHble U ONMCaHHbIE
YETBIPEXYTOJIbHUKNA. B3anMHOE pacnonokeHue ABYX OKPYKHOCTEW.
Kacanue okpyxHuocteii. O01ue kacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 pgo 180°. OcHoBHOe
TPUTOHOMETPHUUIECKOE TOXKIeCTBO. DOPMYIIBI IPUBEACHMS.

Pemenne tpeyrosbHuKoB. Teopema KOCUHYCOB U TEOpeMa CUHYCOB.
Pemenne mpakTHyecKux 3a/1a4y ¢ UCMOJIb30BAHUEM TEOPEMBbI KOCHHYCOB H
TEOPEMBI CHUHYCOB.

[IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 TmTpouM3BEeACHHH OTPE3KOB XOpA, TEOPEMBI O
MPOU3BEICHUH OTPE3KOB CEKYIINX, TEOpEeMa O KBaJipaTe KacaTeIbHOM!.

Bekrop, nnmHa (MOIyib) BEKTOpa, COHAIPAaBJICHHbIE BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONlepalluy HaJl BeKTopamu. Pa3nokeHune BekTopa 1o
JIBYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatsl BekTopa. CkanspHoe
MIPOU3BEICHNE BEKTOPOB, MPUMEHEHHE 711 HAXOXKIACHUS JUTMH U YTJIOB.



JlekapToBbl KOOpPAMHATHI HA IUIOCKOCTU. YPaBHEHHS NOPSIMOA H
OKPY’KHOCTH B KOOPJHMHATAX, MEPECEYCHUE OKPYKHOCTEU U MPAMBIX.
Metoa KoopAMHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[MMHA OKpy»)HOCTU. ['pagycHas u
paauaHHas Mepa yria, BBIYMCIEHHE JUIMH QYT OKpyxHocTel. ITnomans
KpyTa, CEKTOpa, CErMEHTA.

JIBWKEHUsT TUIOCKOCTM W BHYTPEHHHE CUMMETpUH  QUryp
(ameMeHTapHbie npeacTaBieHus). [lapannensusiit neperoc. [ToBopoT.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI
YYEBHOI'O KYPCA «(@TEOMETPHUSA» HA  YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca
«I"eoMeTpus XapaKTepU3yrOTCS:

1) naTrpuoTHYecKoe BOCIUTAHME:

NPOSIBJIECHUEM HMHTEpPECa K MPOILLJIOMY M HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHUEM K JOCTHUXEHUSIM POCCHUHCKHUX
MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHUYE€CKOMN IIKOJIbI, K UCTI0JIb30BaHUIO
ATUX JOCTHXKCHUH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpa:xKIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN TpaxAaHUHA W
peanu3aluu ero Ipa, MPEJCTABICHUEM O MaTEeMaTUYECKUX OCHOBaxX
(GYHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHUN, MPOLEIYP
IPaKJAHCKOTO OOIIeCTBa (HapuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHHIO DJTHYECKHX TPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHMEM BAXKHOCTH MOpPAJIbHO-
ATUYECKUX MPUHITUIIOB B JIEATEIIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTAHOBKOW HAa aKTMBHOE YYacTHE B PEUICHUU MPAKTUYECKUX 3a7ad
MaTeMaTU4eCKOn HaIpaBJICHHOCTH, OCO3HAaHHEM BAKHOCTH
MaTeMaTUYECKOro O0Opa30oBaHMs Ha NPOTSHKEHUUM BCEW JKU3HU IS
yCHemHon  npodecCUOHANBHOM  JEATETbHOCTU M pa3BUTHEM
HEOOXOJUMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM
WHIUBUyIBHOW TPACKTOPUHM OOpa30BaHUS U J>KU3HEHHBIX IIJIAHOB C
Y4ETOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CITOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3a7ad, PEUICHUH, PACCYXKICHUU, YMEHHUIO
BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHUEHTALMEN B IESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX
NpeICTaBICeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI 4YeJIOBEKa,
MPUPOBLI U OOIIECTBA, TOHMMAHUEM MaTeMaTUYeCKOW HAyKH Kak c(hepsl
YEeJIOBEYECKOU JEATEIbHOCTH, ATANOB €€ Pa3BUTUS W 3HAUYUMOCTH IS



pa3BUTUSI  LMBUIM3AIMHK, OBJIAJICHUEM  SI3BIKOM  MATEeMaTUKU U
MaTeMaTUYECKOM  KyJIbTypOM KakK CpEJACTBOM TO3HAHHUS  MHUPA,
OBJIaJICHUEM IPOCTEUITUMU HABBIKAMHU UCCJIeI0BATEIbCKOM
NeSITeBHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI
310POBbS U IMOLUOHAJIBHOIO 0JIATONOJIY M

TOTOBHOCTBIO TMPUMEHATh MaTeMAaTUYECKHE 3HAHUS B HHTEpecax
CBOETO 3JI0POBbs, BEACHUS 3/I0POBOI0 00pa3a KU3HU (3J0pOBOE MUTAHUE,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHATUNA U OTIbIXA, peryJisipHas pusndeckas
AKTUBHOCTbH), C(OPMHUPOBAHHOCTHIO HaBBIKA peQIeKCUM, TPU3HAHUEM
CBOETrO IIpaBa Ha OLIMOKY M TaKOTO K€ IpaBa Jpyroro 4eJoBeKa;

7) 3K0JIOrMYeCKOe BOCIIMTAHHE:

OpUEHTalUMel Ha NPUMEHEHHE MATeMaTUYECKUX 3HAHUU I
pemieHuss 3aJad B O00JIACTM COXPAHHOCTU OKpYy)KaroUlell cpejsl,
MJIAHUPOBAHMS TIOCTYNKOB M OIIEHKH MX BO3MOXKHBIX MOCIEACTBUM st
OKpY’Kalollled  cpefpl,  OCO3HAaHWEM  IJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) amanTanua K H3MEHAKIIMMCS YCJIOBHAAM COLUAJIBLHOH H
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUAM B YCIOBUSIX HEOMpPEACIEHHOCTH,
NOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO
NEATENIbHOCTh, B TOM YHCIIE€ YMEHUE YYUTbCSI Yy JAPYrUX JIOJEH,
npuoOpeTaTh B COBMECTHOM JEATEIHLHOCTH HOBBIC 3HAHUS, HABBIKM M
KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOJIUMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHCIIE
dbopMyIMpoBaTh UACH, TOHATHS, TUNIOTE3bI 00 OOBEKTAX W SBICHUAX, B
TOM YHCIIC paHEe HEU3BECTHBIX, OCO3HABATh JCHUIIUTHI COOCTBEHHBIX
3HAaHUW U KOMIIETEHTHOCTEU, TIJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATD
CTPECCOBYIO  CHUTyallUI0 KaK  BbI30B, TpeOyIolUid  KOHTpMED,
KOPPEKTUPOBATH MPUHUMAEMbBIC PEIICHUS U ACUCTBUS, (HOPMYITUPOBATH U
OIICHUBAThH PUCKHU U TIOCIEACTBUA, HOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATDBI
Ilo3naBaTeqbHbIe YHUBEPCAIbHBIE YUeOHbIE 1eifiCTBUSA

Ba3oBble Jjornueckue 1eiicTBUA:



BBISIBIIATH W XapaKTEpPU30BaTh  CYIIECTBEHHBIC  IMPU3HAKU
MaTeMaTUYeCKNuX OOBEKTOB, TIOHITHH, OTHOMIEHUH MEXIY
MOHSTHUSIMH, dbopMyIpoBaTh onpeeIeHUs MOHSITUH,
yCTaHaBJIMBAaTh  CYIIECTBEHHBIM  MpU3HAK  KJIACCHU(PUKALINH,
OCHOBaHHMS i1  OO0OOIIEHWUS W  CpPaBHEHUSA, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEOOPA3OBBIBATH CYXKIACHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, C€AMHUYHbBIC, YacTHBIE U
o011ue, yCiIOBHBIE,

BBISIBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOJNEHUSIX U
YTBEPXKIICHUSAX, Mpejaratb  KPUTEPUU  JJIsi  BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

Jenath  BBIBOABI C  HWCIOJB30BAHWEM  3aKOHOB  JIOTHKH,
JIEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3AKITIOUECHUH
10 aHAJIOTHH;

pazOupaTh JOKa3aTeIbCTBA MAaTEMAaTUYECKUX  yTBEPXKICHUU
(npsiMble W OT TMPOTHUBHOTO), TMPOBOJUTH CAMOCTOSITEIIEHO
HECJIO)KHBIE JT0Ka3aTelIbCTBA MaTeMaTHYECKUX bakToB,
BBICTpaWBaTh  apryMEHTAIMIO, TPUBOJUTH  TNPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amayu  (CpaBHHMBATh
HECKOJbKO  BapuMaHTOB  pelIeHUs, BbIOMpaTh  HaumOoJiee
MOAXOMSAIMMA ¢ YYETOM  CaMOCTOSITEILHO  BBIICJICHHBIX
KpUTEPHUEB).

Ba3oBble ucciiegoBareLCKue J1elCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUM HHCTPYMEHT
NO3HAHMUS, (bopMyIMpOBaThH BOITPOCHI, (bukcupyromme
NpOTHUBOpEYHE, MpoOIeMy, CaMOCTOATEIbHO YyCTaHABIMBATh
HUCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

OPOBOAUTH IO  CAMOCTOSITENIBHO  COCTAaBJICHHOMY  IUIaHy
HECJIOKHBI ~ DKCIIEPUMEHT, HEOOJBIIOe HCCIEJOBaHUE TIO
YCTAaHOBJICHUIO  OCOOEHHOCTEH  MaTeMaTH4ecKoro  OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSTENTbHO (OPMYJIMPOBATh OOOOIICHUS M BBIBOJBI 10
pe3ynbTataM  MOpPOBEAEHHOTO  HAOMIOJACHHS,  HCCIEeIOBaHUS,



OIICHHUBAThH JOCTOBEPHOCTH MOJyYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000111eHHI;

IPOrHO3UPOBATh BO3MOJKHOC pPa3BUTHE IIPOIECCa, a TaKKe
BBIJIBUTATh MPEATOI0KCHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nuupopmanueii:

BBIABJIATH HCAOCTATOYHOCTH H M30BITOYHOCTH I/IHCI)OpMaHI/II/I,
JaHHBIX, HGO6XOIII/IMBIX JJI pCIICHUA 3a1a49U,

BbIOMpATBH, aHaJIM3UPOBATh, CHUCTEMAaTU3UPOBATh u
UHTEPIPETUPOBATh HMH(MOPMAIMIO PA3NIUYHBIX BUIOB U (HopM
MIPEICTABJICHHUS;

BBIOMPATH bopmy IIPEACTABIICHUS uH(popmauu 51

WUTIOCTPUPOBATh pEIllaeMble 3aJladyd CXEMaMH, Juarpammamu,
UHOM rpaduKoi U UX KOMOMHAIIUSIMU;

OIICHWBATh  HAAGKHOCTH  WHGOOpPMAIMM  TIO  KPUTEPHSM,
MIPEIIOKCHHBIM YUHTEIIEM WITH chopMyITUPOBAHHBIM
CaMOCTOSITENIEHO.

KoMMmyHHKaTHBHBbIE YHHBeEPCAJbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATh U (DOPMYyIHUPOBATH CYXKICHUS B COOTBETCTBUU C
YCIOBHSIMU M LEJIAMH OOIIEHMs, SICHO, TOYHO, TI'PaMOTHO
BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX TEKCTaX,
JaBaTh TMOSCHEHMS MO XOJy pEIICHUs 3a]adi, KOMMEHTUPOBATh
MOJIyYCHHBIN PE3yJIbTaT;

B XoJe OOCyXIeHHs 3aJaBaTh BOMNPOCHl IO  CYLIECTBY
o0cyKaeMoi TeMbI, TPOOJIEMBI, pelaeMoi 3aJja4u, BbICKa3bIBaTh
WU, HalEJEHHbIE Ha TMOWUCK pEIICHUs, COMOCTaBJISATh CBOU
CYXKIEHUS C CYXIEHUSMU JPYIMX YyYaCTHUKOB JIMAJIOra,
OOHapyXMBaTh Pa3IMYUE U CXOJCTBO IMO3UIINHA, B KOPPEKTHOMN
dbopme hopmMyIHpoOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;
OPENCTaBIATh pE3YyJbTaThl pELICHUS 3a/Jayd, HKCIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTa, CAMOCTOSATEIBLHO BHIOMpATh (QopMmar
BBICTYIUICHMSI C Y4Y€TOM 3aJay Mpe3eHTallMu M OCOOEHHOCTEH

ayAUTOPUH;
MOHUMATh M MCIHOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U
UHIUBUY AIbHON paboThl npu peuieHnu y4eOHBIX

MaTeMaTUYECKHX 3a]1a4;
IPUHUMATh LE€JIb COBMECTHOM JESATENbHOCTH, IUIAHUPOBATH
OpraHM3alMI0 COBMECTHOW paldOoThI, pachpenensaTh BUIbl padoT,



JOTOBapUBaThCSA, O0OCYKIaTh TMPOLECC U pe3ydbTaT padoThl,
0000111aTh MHEHHS HECKOJIBKUX JIIOIEH;

e YYacTBOBaTh B IpymNmoBbIX opmax paboThl (00CYXJIeHHS, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBl M JAPYTHE), BBHITOIHAITH CBOIO
9acTh pabOThl U KOOPAWHUPOBATH CBOM JEHUCTBHUS C IPYTUMHU
YJIeHaMU KOMAaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIa/Ja B OOIIMI
OPOAYKT M0 KpUTEpHsiM, C(HOpMYIHpOBaHHBIM yYaCTHUKAMHU
B3aMMOJICHCTBHSI.

PeryasiTuBHbIC YHUBePCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CaMOCTOSITEIBHO COCTaBIIATH IUIAH, QJITOPUTM pEIICHUS 3a/ladyu
(w1 ero 4acTh), BBIOMpPATh CIOCOO pEIICHUS C Y4ETOM
UMEIOUINXCS  PECYypcOB M COOCTBEHHBIX  BO3MO>KHOCTEH,
apTyMEHTHPOBATb M KOPPEKTUPOBATH BapUAHTHl PEIICHUN C
y4E€TOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

e BJAJETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTpOJS Ipolecca U
pe3yJibTara pelieHusl MaTeMaTHYecKon 3a/1auH;

e TIPENBHUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TIpU
peIIeHWH 3aJayd, BHOCHTH KOPPEKTUBBI B JEATEIHHOCTH Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, HAWJJEHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEN;

e OIICHHMBATH COOTBETCTBHE pesynbTara JeSITeIbHOCTH
MOCTAaBJICHHOW T[EeTW W  YCJIOBUAM, OOBSCHATh TMPUIHHBI
TOCTHKCHHSI UIIM HEAOCTHYKCHUS 11e7TH, HAXOAUTh OMUOKY, 1aBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 KJjaacce OOyYarolmuics MOIXYYUT
CJIEIYIOILME IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3naBaTh M3y4eHHBIE T'€OMETpUUYECKHE (PUTYpBI, OMpeneisTh
UX B3aMMHOE paCIoOJIOKEHUE, M300pakaTb TeOMETpHUYECKHe (QUrypsl,
BBIIIOJIHATh YEPTEKHM [0 YCJIOBHIO 3a1adyd. M3MepsAThs nuHEHHBIE U
YTJIOBBIE BEJIMUMHBI. Pemars 3amaum Ha BBIYHUCIEHUE JJIMH OTPE3KOB U
BEJIMYMH YIJIOB.



Jlenatb TpyOyr0 OLICHKY JIMHEMHBIX U YIJIOBBIX BEJTUYHH MPEIMETOB
B peEajlbHOM JKW3HHM, pa3MEPOB MPUPOJHBIX OOBEKTOB. Paznuuarh
pa3Mephl 3TUX OOBEKTOB 0 MOPSAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonp30BaThCsA IIPU3HAKAMHU pPaBEHCTBA TPEYTOJIBbHUKOB,
WCIIOJIb30BaTh NMPU3HAKA M CBOMCTBA PaBHOOEAPEHHBIX TPEYrOJbHUKOB
IIPU PEIICHUU 33/1a4.

[IpoBOOUTE  JIOTHUYECKUE PACCYXKACHUS C  HCIOJb30BAHUEM
F€OMETPUYECKHUX TEOPEM.

[Tonp30BaThCA IPU3HAKAMHU PaBEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJBHUKOB, CBOWCTBOM MEIHMAHBI, IPOBEIAEHHOW K THUIIOTEHY3€
IIPSAIMOYTOJIBHOI'O TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3a1au.

Onpenenars napauieIbHOCT MPSMBIX € IIOMOIIBIO YIJIOB, KOTOPBIE
oOpa3zyeT ¢ HuUMHU cekymas. Omnpeaendars NapalielbHOCTh HPSIMBIX C
MOMOIIIBIO PABEHCTBA PACCTOSIHUKA OT TOYEK OJHOM MPAMOM JO TOYEK
IPYTOM IPSIMOM.

Pemate 3a1aum Ha KieT4yaToi Oymare.

[IpoBOWUTH BBIYMCICHHUS W HAXOJUTh YHUCJIOBbIE M OyKBEHHBIC
3HAYEHUS YIJIOB B T€OMETPUYECKHUX 3aJa4ax C MCIOJIb30BAHHEM CYMMBI
YIJIOB  TPEYTOJbHUKOB W  MHOTOYIOJBbHHUKOB, CBOMCTB  YIJIOB,
00pa30BaHHBIX MPU MEPECCUCHUH JBYX MapaIICITbHBIX MPSIMBIX CEKYIIEH.
Pematpe npaktrueckue 3a1auu Ha HAXOXKJICHUE YTIIOB.

Binaners mNOHATHEM TE€OMETPUYECKOIO MecTa TOYEK. YMEThb
OnpeaensTh OUCCEKTPUCY YIJIa U CEPEANHHBINA MEPIEHANKYIISIP K OTPE3KY
KaK r€OMETPUYECKHE MECTA TOUEK.

DopMyIMpPOBATH OINPEACIICHUS OKPYKHOCTH W Kpyra, XOpIbl M
IAAMETPAa OKPYKHOCTH, IIOJIb30BATBCA KX CBOMCTBAMHU. YMETh
IPUMEHSTH 3TU CBOMCTBA IIPU PEIICHUM 3a/1a4.

Brnaners moHATHEM ONMMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
yMeTh Haxonutb e€ 1eHTp. Ilomp3oBarbest ¢dakTamMu O TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAlOTCs B OJHOM TOYKE, U O
TOM, YTO CEPEAWHHBIC MEPHEHAUKYJSPbl K CTOPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OTHOM TOYKE.

Brnanerp NOHATHEM KacaTelbHOM K OKPYHOCTH, IOJb30BaThCS
TEOPEMOM O  NEPIECHIMKYJSIPHOCTM  KacaTellbHOM W paauyca,
IIPOBEAEHHOIO K TOUYKE KaCaHUs.

ITonp30BaTbCAd NMPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMM,
NOHUMATh UX NMPAKTUYECKHUI CMBICII.



[IpoBOANTH OCHOBHBIE T€OMETPHUECKHE MOCTPOCHHUS C MOMOIIBIO
LUAPKYJIA U JINHEUKU.

K xoHiy oOyuenus B 8 KJjacce 0Oydyaromuics MOXyYUT
CJIeIyIOIME TTPEIMETHbBIE PE3YyJIbTATHI:

Pacrio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU MPHU PEUICHUH T€OMETPHUUECKUX 3aau.

[IpuMeHATh CBOMCTBAa TOYKHM TMEPECEUCHUs] MEIUaH TPEyroJbHUKA
(1leHTpa Macc) B pelieHuu 3a1ad.

Bnagerp moHATHEM cpeAHEW JIMHUU TPEYrojbHUKAa WU Tpamnenuw,
OPUMEHATh WX CBOWCTBA TPH PEHICHUH T€OMETPHUUYECKUX 3a/ad.
ITonp3oBaTeca Teopemon @aneca M TEOPEMOM O MPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX I PEIICHUs IPAKTUUECKUX 3aau.

[IpuMmeHsATh TpU3HAKU TOJMO00US TPEYTOJBHUKOB B PEILICHUU
reOMETPUUYECKUX 3a/1a4.

[Tonb3oBaTkesa TeopeMoit [Iudaropa s pemieHus: reoMeTprUIecKUX
W TpakTHdeckux 3amad. CTpouTh MaTeMaTHUeCKyl0 MOJEIb B
OPAKTHYECKUX 3aJ]a4ax, CaMOCTOSITENIbHO JAeNaTh 4YepTéX U HaXOAMTh
COOTBETCTBYIOIINE JJTUHBI.

Brnagetp moHATHSAMH CHHYyCa, KOCHHYCAa W TaHTE€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEYTrOoJibHUKA. [10B30BaThCS ATUMH TOHATUSMHU IS
pelIeHUs] MPAKTUUECKUX 3ajau.

BoruucnsaTte (pa3audHbIMEA CIOCOO0aMU) TUIOMIAAL TPEYTOJIbHUKA H
IUIOMIAANM  MHOTOYTONBHBIX  Quryp (MOJB3ysAcCh, TJ€ HEOOXOIUMO,
KaIbKyJISITOpoM). [IprUMEHSTh TONydyeHHBIE YMEHHS B TMPAKTUYECKUX
3aavax.

Brnagerb nNOHATHAMHM  BIOMCAaHHOTO UM LEHTPAJBbHOTO  yrija,
HCIIOJIb30BaTh TEOPEMBbl O BIHCAHHBIX yriaX, yriaXx MeXAy XOpAaMu
(cexymumu) W yrie MeXAy KacaTelbHONM W XOpJOoW TpU pelIeHHH
TeOMETPUUYECKUX 3a/1a4.

Brnagetp MOHSITHEM OMHMCAHHOTO YETHIPEXYTOJBHHUKA, MPUMEHSITH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA IPU PEIICHUH 3a7au.

[IpuMmeHsTh TOMy4YEHHBIE 3HAHMSI Ha TPAKTHUKE — CTPOUTH
MaTeMaTHYeCKue MOJENH I 3a7ad pealbHOW >KM3HM W TPOBOAMTH
COOTBETCTBYIOIIME  BBIYMCICHUS C [PUMEHEHHEM Mojao0us H
TPUTOHOMETPUH (TIOJB3YSCh, TJI€ HEOOX0AUMO, KAIbKYJISITOPOM).

K koHmy oOyuenuss B 9 kiacce oOydarOImUACS TOIYYUT
CJIeyIOIINE TPEIMETHBIEC PE3YIbTaThI:



3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTH C
X TOMOILIBIO PA3JIMYHBIE 3JIEMEHTHI IMPSIMOYTOJIBHOTO TPEYTOJIbHUKA
(«pelieHue MpsSIMOYTOJIBHBIX TPEYroJbHUKOBY»). Haxoauts (c momoiisko
KaJIbKYJIATOPA) AJIMHBI U YTJIbI AJI1 HETAOJIMYHBIX 3HAYEHU.

[lonb3oBatbess  ¢GopMynamMu  TpPHUBENEHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUJISI HAXOXKIEHUS COOTHOLIECHUM
MEXly TPUTOHOMETPUUECKIUMU BETMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB ISl HAaXOXKICHMS
Pa3IMYHBIX DJIEMEHTOB TPEYTrOJbHHUKA ((PEUIEHHE TPEYTrOJbHUKOBY),
MPUMEHSATH UX MPU PEIICHUH T€OMETPUYECKHX 3a/1ay.

Bnagets noHatusiMu npeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0OHBIX ¢uryp. Ilomp3oBaThcs cBoMcTBaMHM 1OA0OUS
IPOU3BOJIBHBIX (DUTYP, YMETh BBIYMUCIATH JUIMHBI U HAXOAWTh YIJbl Y
nofgoOubIx Guryp. IlpumeHsTh cBoOMcTBa MOAOOUS B MNPAKTUYECKUX
3aayax. YMeTh NPUBOJUTH NPUMEPHI MOAOOHBIX (PUTYp B OKpPYKAIOUIEM
MHUpe.

ITonb3oBaTbCAd TEOpEeMamMu O IPOU3BEACHUM OTPE3KOB XOpPI, O
POU3BEIAEHUH OTPE3KOB CEKYIIMX, O KBAAPATE KacaTeIbHOM.

[lonb30BaTbCsd BEKTOpamMH, NOHUMAaTh WX TE€OMETPUUYECKUN H
(U3HUECKUIl CMBICH, MPUMEHSTh WX B PEUICHUU TEOMETPUYECKHUX U
¢uznyeckux 3anad. [IpuMeHATh cKajIsipHOE NMPOU3BEACHUE BEKTOPOB IS
HAXOXKJEHUS JAJIVH U YTJIOB.

[Tonp30BaTbCA METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSATH €r0
B PEILICHUH T€OMETPUYECKHUX U IPAKTUYECKUX 3a/aY.

Brnagetp MNOHATHSMU NPAaBHIBHOIO MHOTOYTOJIbHUKA, JJIUHBI
OKPY’KHOCTH, JUIMHBI YT OKPY>KHOCTH U PaJUaHHON MEpHI yIia, yMETh
BBIUMCIIATH IUIOIIAJb Kpyra M ero 4dacrteid. IIpuMeHsATh Moixy4YeHHbIE
yMEHUS B MPAKTUYECKUX 3a/1ayax.

Haxonute ocu (WM UEHTpbI) CUMMETpUHM (UTYp, TPUMEHSTH
JBUKEHUS TJIOCKOCTH B MPOCTEHIINX CITyYasx.

[IpuMeHATh TOJNyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOMUTH
MaTeMaTUYeCKHEe MOJEIN Ui 3aJad pealbHOW JXKW3HU M NPOBOIAUTH
COOTBETCTBYIOIIME  BBIUMCICHUS C TNPUMEHEHHEM Mmoao0us W
TPUTOHOMETPUUYECKUX  (QYHKIMM  (MOJIb3ysch, TIA€  HEOOXOANMO,
KQJIBKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne /i P Kontpoabnubie | IpakTuueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimme reomeTpudecKue
1 ¢burypsl 1 ux cpoiictsa. izmepenue 14 bubmmorexa LIOK
P ] P https://m.edsoo.ru/7f415e2e
re€OMETPHYECKUX BEITHMYNH
bubmuorexa [JOK
2 T 22 1
PEYTOILHHIH https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE IpsMBIE, CyMMa 14 1 bubnnoreka [JOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy’>KHOCTb U KpYT. 14 1 bu6nuoreka [IOK
['eomeTpuueckue nocTpoeHus https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 i 4 1
OBTOpCHIE, 000DUICHHE SHaNHi] https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME



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 KVIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Kontpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
N but6mmoreka [IOK
1 q 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 [IPOIIOPIIMOHAIBHBIX OTPE3KAX 15 1 bubmmorexa LOK
POTIOP P ’ https://m.edsoo.ru/7f417e18
N0J00HBIE TPEYTOIBHUKA
ITnomans. Haxoxaenue miomanei
3 Tpe III‘IOJi[I)HI/IKOB " i[/[HOI‘O I‘OJ?Iij)IX 14 1 bubmmorexa [JOK
pey Y https://m.edsoo.ru/7f417e18
¢uryp. [Inomaau nonobHbIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 bu6muoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 1 bu6muoreka [JOK
KacarenbHble K OKpY>KHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHoOCTEN
bu6nuorexa [IOK
6 IT i 4 1
osTopenie, obobuerie sHanuil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOTPAMME



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 KITACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHHe pa3aesioB H TeM nudpoBbIie
Ne /i P Kontpoabnubie | IlpakTuueckue (mpp )
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Tpuronomerpusi. Teopembl
1 KOCHUHYCOB 1 CHHYCOB. Perenue 16 1 bubmorexa LHOK
Y YEOB. https://m.edsoo.ru/7f41al2c
TPEYTOJIHLHUKOB
[IpeobpaszoBanue moao0wus.
bubmuorexa [JOK
2 MeTpudeckrue COOTHOIICHUS B 10 1
https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
bubmuorexa [JOK
3 B 12 1
CRTOPEI https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI Ha 9 1 bubnunoreka [JOK
TTOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBUIIEHBIE MHOTOYTOJIBHUKH.
5 Z[JI;)HHa OK )KHOCTI/I};/I 101/ 1b 8 bubmorexa HOK
Py m ﬂv https://m.edsoo.ru/7f41al2c
Kpyra. Beruucienue mioriaaei
bu6mmoreka [JOK
6 6
JlpmiKetis IIoCKoCTH https://m.edsoo.ru/7f41al2c
5 [ToBTOpenue, 060061IeHNE, 7 5 bu6mmoreka [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA
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