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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpus Kak OAUH U3 OCHOBHBIX Pa3JeJIOB LIKOJIBHONM MaT€MAaTUKU, UMEIOIIUN CBOEU
LEeIbl0 00ECNeYUTh H3YyYEHUE CBOWCTB U pa3MepoB (Uryp, MX OTHOIIEHUHA U B3aUMHOE
PACIIONIOKEHHE, OMUPACTCS Ha JIOTUYECKYIO, JOKa3aTelbHYI0 JIMHUIO. L[eHHOCTh u3ydyeHusd
r€OMETPUM Ha YPOBHE OCHOBHOTO o0OHIEro o0Opa3oBaHMs 3aKIIOYaeTCss B TOM, 4YTO
oOy4aromuiicss y4UTCsl MPOBOAMTH JOKA3aTENbHbIE PACCYXXIECHUS, CTPOUTH JIOTHYECKUE
YMO3AKJIFOUEHUS, JOKA3bIBATh UCTUHHBIC YTBEPKIACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM,
OPOBOJIUTh  PACCYXKIEHUS «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBA OT MNPHU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

BTopoil nenpro n3y4eHus reOMETpUN SBISETCA UCIOJIB30BAHKUE €€ KaK HHCTPYMEHTA MPH
pPELICHUN KaK MaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3a/lady, BCTPEUAIOLIUXCS B PEATbHOMN
Ku3HU. OOyyaronuicst A0HKEH HAay4YUThCsl OMpPEAesuTh Te€OMETPUUEcKylo (Urypy, onucarb
CJIOBaMU JAaHHBIN 4epTEXK WIM PUCYHOK, HANTH IUIONIAAb 3€MEJBHOTO Y4YacTKa, PACCUUTATH
HEOOXOJIMMYIO JIJIMHY OINTOBOJOKOHHOTO Ka0enss wiM TpeOyemble pa3Mepbl rapaxa ais
aBTOMOOMJISI. DTOMY COOTBETCTBYET BTOPAsi, BEIUUCIUTENbHAS JTUHUS B U3YUECHUU T€OMETPUHU.
[Ipu pemieHnn 3a7a4 OPAKTHUYECKOTO  XapakTepa OOyYaromIMICS y4HUTCS  CTPOUTH
MaTeMaTUYECKUE MOJEIN PEaJbHbIX >KU3HEHHBIX CUTYyallMi, MPOBOJAUTH BBIYUCICHUS U
OLICHUBATh A/ICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

Kpaiine BakHO MOTYEPKUBATH CBSI3U T€OMETPUHM C JIPYTUMHU Y4EOHBIMHU TpEIMETaMH,
MOTHBUPOBATh  HUCIIOJIL30BaTh  OMNpPEJIEICHHUS TeoMETpUYecKuX GUryp ¢ TOHSATHUH,
JEMOHCTPUPOBATh MPUMEHEHHE TOJYyYEHHbIX YMEHUN B (U3MKE U TEXHUKE. DTH CBS3H
HauboJee ApKo BUAHBI B TeMax «BekTtops», « TpuronoMerpuiyeckrue COOTHOUIEHUSD», «MeToj
koopauHaT» U «Teopema ITudaropay.

VY4eOnbiit kKypc «l'eoMeTpusi» BKIIIOYAET CJIEIYIONINE OCHOBHBIC pa3/elibl COIEPKAHUS:
«l'eomerpuueckne GUTrypsl W WX CBOHCTBay, «M3MepeHHEe T€OMETPUYECKHUX BEIHYHUHY,
«/lexkapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «Bekropsl», «/[BMKEHUS IIIOCKOCTHY,
«IIpeobGpazoBanust MOg00OM».

Ha usyuenue yuebHoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B HenEN0), B 9 knacce — 68 yacos (2 yaca B
HEJIEJIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Hauanbabie nmoHstus reoMmerpuu. Touka, mpsiMasi, OTpe3OK, Jyd. YToid. Buuasl yrios.
BeprukaneHble M cMexHbIE yIribl. buccekrpuca yria. JlomaHas, MHOIOYI'OJbHHUK.
[TapannenbHOCTD ¥ NEPIEHAUKYIISIPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWMCTBA OCeBOWM cumMeTpuu. [Ipumeps
CUMMETPHUHU B OKPYXKAIOIIEM MUDPE.

OCHOBHBIE TOCTPOEHUS C IOMOIIBIO LUPKYJISl W JUHEWKU. TpeyroiapHuk. Bricora,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOEApEHHBIN U paBHOCTOPOHHUN TPEYTONbHUKU. HepaBEeHCTBO TpeyrojbHUKA.

CBoiicTBa M TpPU3HAKKM paBHOOEAPEHHOTO TpeyroibHuka. [lpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MPU3HAKK MapajuieNIbHBIX NpsiMbIX. CymMMa yriloB TpeyroibHuKa. BHemHue
YTJIBI TPEYTrOJIbHUKA.

[IpsMoyronbHBINA TpeyroabHUK. CBOMCTBO MeIHMaHbl MPSIMOYIOJBHOTO TPEYTOJIbHHUKA,
npoBeAEHHOM K runorteHyse. [Ipu3Haku paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB.
[IpssMOyTONBHBIN TPEYTOIbHUK C YIiioMm B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOMU, TeopeMa o OOJbIlIeM yrie U Oomblieil cTopoHe TpeyrojabHuka. [lepneHaukymnsp u
HAaKJIOHHAS.

I'eomerpruueckoe MecTto TOoueKk. buccekrpuca yria U CEepeAUHHBIA IEPHEHAUKYISIP K
OTPE3KYy KaK F€OMETPUUECKHE MECTA TOUEK.

OKpyXHOCTh M KpYI, XOpJla ¥ JHAaMETP, UX CBOWCTBAa. B3amMHOe pacnosoxeHue
OKpYKHOCTH U npsiMoid. KacaTenpHas u cekymas Kk oKpykHOCTH. OKpy>KHOCTb, BIUCAHHAs B
yroj. Brincannas u onucanHasi OKpY>KHOCTH TPEyTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. llapamnenorpamm, ero npusHakd U CBOMCTBA. YacTHbIE cCirydau
napajyieiorpaMMoB (MPSIMOYTOJIBHUK, POMO, KBaJpaT), UX MPHU3HAKA U CBoOWcTBa. Tpamernus,
paBHOOOKas Tparenus, e€ CBOMCTBa U mpu3Haku. [IpsMoyronbpHas Tpamnenus.

Meton yaoenuss menuansbl. llentpanbnas cummMmerpus. Teopema @arneca u teopema o
MPONOPLUHOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKA.

[Tonobue TpeyroabHUKOB, K03 duIueHT mopoous. ITpu3Haku momo0us TpeyroJIbHUKOB.
[Ipumenenue noaoOuUs MpH PElICHUH MPAKTUYECKUX 3aay.

CaoiicTBa miomaneit reomerpudeckux ¢uryp. opmynsl aid miomaad TpeyrojbHUKA,
napasuiesniorpamma, pom6a u tpanenuu. OTHOIIEHUE TUIoIAel MOJ0OHBIX (QUTYD.

Boluncnenue mioniaaeil TpeyroibHUKOB U MHOTOYTOJILHUKOB Ha KJIETYATON Oymare.



Teopema Iludaropa. Ilpumenenue teopems! Iludaropa npu pemeHur NPaKTUYECKUX
3az1ad.

CuHyC, KOCMHYC, TAHI'€HC OCTPOrO yria MNPAMOYIOJIBHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIeCTBO. TpuroHomerpuieckue Gpynkuuu yrios B 30, 45 u 60°.

Brniucannbie M LeHTpadbHbIE YIIIbI, YIOJ MEXAY KacaTelbHOU M XOPIOW. YTJbl MEXAY
XOpAaMHd M CEKyIlMMHM. BnucaHHblE M ONMCAaHHBIE YETHIPEXYrOJbHUKU. B3aumHoe
pacnojio)keHre IByX OkpyxkHocTeil. Kacanuwe okpyxknHocteil. OOiue kacaTelbHbIE K JBYM
OKPY’KHOCTSIM.
9 KITIACC

Cunyc, kocunyc, TaHreHc yrioB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TtpeyronbHukoB. Teopema KOCHMHYCOB U TeopeMa CHHYCOB. Pemenue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue mogo6us. [logoOre coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mnpousBeAeHUH OTPE3KOB XOPJA, TEOPEMbl O MPOU3BEIECHUU OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, anuHa (MOAy/nb) BEKTOpPA, COHANPABICHHBIE BEKTOPBI, IMPOTHBOIOJIONKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalld HaJ
BeKTOpaMH. Pa3nokeHne BEKTOpa IO JBYM HEKOJUIMHEApHbIM BekTopam. KoopauHatbl
BeKkTOpa. CKaJIpHOE MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKIECHHUS JIMH U YTJIOB.

JlekapToBbl KOOpDJAWHATHl HAa IUJIOCKOCTH. YPAaBHEHUsS TMPSAMOW M OKPYKHOCTH B
KOOpJIMHATAaX, IEPECEUCHNE OKPY)KHOCTEN U MPAMBIX. MeToa KOOpJIUHAT U €r0 TPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTOJBHUKHU. JlTMHA OKpYy>XHOCTH. ['pamycHas W paauaHHas Mepa
yria, BBIYUCIEHUE JUIMH AYT OKpykHOocTel. [lnomans kpyra, cekropa, CEerMeHTa.

JIBuKeHUs  TJIOCKOCTM WM BHYTPEHHHUE CHUMMeETpuu  (uryp  (dIeMeHTapHbIe
npeacrasienus). [lapamiensHbiii nepeHoc. IToBopoT.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUHSA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHS MporpamMmbl ydeOHOro kypca «['eomerpus»
XapaKTepU3yroTCs:

1) naTpuoTHYecKOe BOCIMTAHHUE:

NpOSBICHUEM MHTEpeca K TMPOLUIOMY M HACTOALIEMY POCCUHCKOW MAaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHSIM POCCUHUCKHX MaTeMaTHKOB M POCCUHUCKON
MaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO JTHX JOCTHKEHUH B JPYrUX HaykKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpaKJIaHWMHA WU pealiu3allil ero Ipas,
NpEe/ICTaBIEHUEM O MaTeMaTHYeCKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD,
ABJICHUN, TPOLEAYP TPakIaHCKOro o0IecTBa (Harpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUN
HAyKH, OCO3HAHUEM BXKHOCTU MOPAIbHO-3THUECKUX MPUHIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAaHOBKOW Ha AKTUBHOE y4YacCTHE B PELICHUM NMPAKTHUYECKUX 3a/1ad MATEeMaTUUYECKOU
HAIPaBJIICHHOCTH, OCO3HAHMEM BAXHOCTU MAaTEMaTUYECKOro OOpa30BaHMs Ha MPOTSKEHUHU
BCEH JKU3HM JUIsl YCHEIIHONW Mpo(dheCcCUOHATBHONU AESITENIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HAaHHBIM BHIOOPOM U MOCTPOCHUEM MHAMBUAYATHLHOU TPACKTOPUHM OOpa3oBaHUS
¥ )KM3HEHHBIX TUIAHOB C YYETOM JTMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M ACTETHYECKOMY BOCIPUSTHIO MAaTEMAaTUYECKHUX
OOBEKTOB, 3aJay, pelIeHUH, PpaCCYyKIECHUW, YMEHHIO BHUACTh  MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTallMel B JIE€ATEIHLHOCTH HAa COBPEMEHHYIO CUCTEMY HAay4HBIX MpEeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS 4YEJIOBEKa, INPUPOJBI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKH KakK c@epbl uYeloBEUYECKOW IEsITeNbHOCTU, ATANOB €€ pa3BUTUSA U
3HAYUMOCTH JUIsl  Pa3BUTHUsS  LUBUJIM3ALMM, OBJIAJICHUEM SI3bIKOM MAaTeMaTHKd U
MaTeMaTU4YeCKON KyJIbTYpOl Kak CpPEACTBOM IIO3HAHUS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMHU
HaBbIKAMH HCCIIE0BATEIbCKON 1EATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (POPMHUPOBAHHE KYJbTYPbl  3A0pPOBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAaHWA B MHTEpPECax CBOETO 3J0pOBb,
BEJICHUS 3/I0pOBOI0 00pasa KU3HU (340pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXKUM 3aHATUN



U OTHbIXa, peryispHas (u3nuecKkas aKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBbIKa peIEKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOI'0O e MpaBa APyroro 4ej0BeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

OpUEHTaluell Ha TPUMEHEHHEe MaTeMaTU4YEeCKUX 3HAHUW JUIsl pelieHus 3aj1a4d B 00JacTu
COXPAHHOCTU OKpY>KaloIIe cpebl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HX BO3MOXHBIX
MOCJIEICTBUM JIJISl OKPY>KAIOIIEH CpeJibl, 0CO3HAHUEM TJI00aIBHOIO XapaKkTepa SKOJIOTrHYECKUX
npoOJieM U MyTel UX PEeIICHUs;

8) ajanTanus K U3MEHSIOIIMMCS YCJIOBHAM COLMATBLHOM M NPUPOJAHOM cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOIPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO0 JeATeIbHOCTb, B TOM YHCIIE YMEHUE YYUThCA Y
Opyrux e, npuoOperaTh B COBMECTHOM [EATEIbHOCTH HOBbIE 3HAHUSA, HABBIKU MU
KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIMMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHMM, B TOM 4HCle (OPMYIHPOBAThH UJIEH,
MOHSITHSI, TUTIOTE3bI 00 O0BEKTAX M SIBJICHUSIX, B TOM UMCJIE paHee HEU3BECTHBIX, OCO3HABATH
ne(ULIUTH COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMi0, BOCIPUHUMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOUIUI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE pEIICHUS U
nencTBus, GOpMYIUPOBATH U OIIEHUBATH PUCKU U MOCIENICTBUS, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJoruyeckue JelcTBUS:

. BBISBIISTH n
XapaKTEePU30BaTh CYIIECTBECHHBIEC IMPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB, TOHITHH,
OTHOIIEHUH  MEXAYy TMOHATUAMH, (OPMYJIHpPOBATH  ONpEICICHUS  TOHITHH,
yCTaHABIIMBAaTh CYIIECTBEHHBIN NMPHU3HAK KJIacCHU(UKAIIMN, OCHOBAHUS ISl 0000IICHUS
Y CpaBHEHMS, KPUTEPHUH MTPOBOJIUMOTO aHAIU3A;

. BOCIIPUHUMAT,
dbopMyIHupoBaTh M MPEOOPa30BLIBATH CYXKJICHUS: YTBEPJAUTEIbHBIE U OTPUIIATCIIHHBIC,
€IMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHEIC;

. BBISBIIATH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBS3M M MIPOTUBOPEYHS B (aKTaX, JaHHBIX,
HAaOMIOMCHUSIX W YTBEPXKACHUAX, TMpejaraTh KPUTCPUH  JUISI  BBISBIICHHS
3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

. JIeJaTh BBIBOABI C
WCTOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX MU WHAYKTHBHBIX YMO3aKIIOUYCHHH,
YMO3aKJIFOUEHHUH 10 aHAJIOTUH;



pa30uparthb
J0Ka3aTeNbCTBA MAaTeMaTHYECKUX YTBEPXKACHUN (MpsIMble W OT TPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIbHO HECIOKHBIE JI0Ka3aTeIbCTBA MAaTeMaTHYeCKUX (DaKkToB,
BBICTpanBaTh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh  Croco0
pemieHusi yueOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHMAHTOB PEIICHHS, BHIOMPATH
HanboJee MOAXOAIINNA ¢ yYETOM CaMOCTOSTENBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBbIe ucciienoBaTeIbCKNE NEMCTBUS .

HCIIOJIB30BAaTh
BOTIPOCHI KaK HCCJICAOBATEIbCKMH MHCTPYMEHT TMO3HAHUS, (OPMYIHPOBATH BOMPOCHI,
(GUKCHpYIOIIMEe TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIIHPHO YCTAaHABIMBATE HCKOMOE U
naHHOE, (POPMUPOBATH TUTIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UINIO, MHCHHCE,

IIPOBOIUTH 110
CaMOCTOSITCJIbHO COCTaBJICHHOMY IIJIaHY HECJIOKHBIA OKCIIEPUMEHT, HEOOJIBIIOE
UCCIICIOBAHNE TI0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOOi;

CaMOCTOSTEILHO
dbopMyTHpoBaTh 000OIICHHS M BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
UCCIICIOBAHUs, OILICHWBATh JOCTOBEPHOCTH IIOJYYCHHBIX PE3YJIbTaTOB, BBIBOJOB W
0000IIEeHHI];

IIPOTHO3UPOBATh
BO3MOXXHOE Pa3BHTHE IMPOIIECCa, a TAKXKE BBIIBUTATH MPEIOJIOKCHHUSI O €r0 pa3BUTHH
B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIISITh
HEJOCTATOYHOCTh W M30BITOYHOCTh HWH(OpMAIMK, MAaHHBIX, HEOOXOAMMBIX s
pEIIeHHS 3aa4H;

BBIOU AT,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IAYHBIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS,

BbIOWpaTh  GopMy
mpeacTaBieHus WHOOPMAIMK W WUTIOCTPUPOBATH peIIaeMble 3aJadll  CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOWHAIMSIMU;

OIICHUBATh
HaA&KHOCTh HWH(OpPMAIMKM TO  KPUTEPHSM, TPEIJIOKEHHBIM  yUUTEIEM WM
c(hOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIPHHUMATh U
bopMyITHpOBaTH CYXIACHUS B COOTBETCTBHH C YCJIOBHSIMH U IICJISIMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX,
JaBaTh TMOSCHEHHSI IO XONIy pEHIeHUS 3a7a4yd, KOMMEHTHPOBATh MOJYYCHHBIN
pe3yIIbTaT;

B X0/ 00CYKIEeHUs
3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOH TeMbI, MPOOJIEMBbI, periaeMoi 3a1auu,
BBICKa3bIBaTh MJICH, HAIICJICHHBIC HA IOMCK PEIICHUS, COMOCTABIIATh CBOU CYKICHUS C
CYXKICHUSMU IPYTUX YYaCTHHKOB JHAOra, OOHAPYKUBATh Pa3jIMYUe WU CXOJICTBO
NO3UITUH, B KOPPEKTHOU (popme hOopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

TIPEJICTABIISATh
pe3yNbTaThl  PEIICHWS  3aJadd,  JKCIEPHUMEHTA,  HCCIACAOBAHMS,  IPOCKTa,
CaMOCTOSITEJILHO BBIOMpaTh (OpMAT BBICTYILICHUS C y4E€TOM 3ajad MPE3CHTAUH U
0COOEHHOCTEW ayIUTOPHH;

[IOHUMATh 51
UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHJAHOW M WHAWNBUAYAIbLHON PabOThI MPH pEUICHUN
y4eOHBIX MAaTEMAaTUYCCKHUX 3a]1a4;

NpUHUMATh  IEJb
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OPTraHHM3aIldI0 COBMECTHOW paldoTHI,
pacupenensaTh BUABI pabOT, JOroOBapHBAThCA, OOCYXJIAaTh IMPOILECC M PE3yibTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBATh B
IpyHIoBeIX (opMax paboTel (00CYXKJIEeHHS, OOMEH MHEHHSIMH, MO3TOBBIC IITYPMbI H
JPYTHE), BBINOJIHATH CBOK YacTh pabOThI M KOOPJAMHHPOBATH CBOM JCHCTBHUSA C
JPYTMMH 9ICHaMH KOMAaHIbl, OIICHHBATh KauyeCTBO CBOCTO BKJIaJa B OOLIWN MPOJYKT
10 KPUTEPHUAM, CHOPMYIUPOBAHHBIM YIaCTHHKAMHU B3aMMOICHCTBHS.

PerynsiTuBHbIe yHHBepcaibHbIEe YUueOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEIBHO
COCTaBIIATh IUIAH, AJITOPUTM peEIIeHUs 3anadu (WIK ero 4acTh), BRIOUpATh CIOCOO
peumieHus C y4€TOM HMEIOIIUXCA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHpPOBATh U KOPPEKTUPOBATh BapUaHThl pEUIEHUA C Y4ETOM HOBOU
uHbOpMAaITIH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh Criocodamu
CaMOITPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yibTaTa PEIICHHS MaTeMaTHYeCKOM
3a1a4u;



. NpEeIBUIETD
TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PELUICHUU 3a]1a4l, BHOCUTh KOPPEKTUBHI B
JEeSATENbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIIMOOK, BBISBIECHHBIX
TPYAHOCTEN;

. OLICHUBATh
COOTBETCTBHE pe3yJbTaTa JE€ATEIbHOCTH MMOCTABICHHOM LIETU U YCIOBHIM, OOBSCHATD
MPUYMHBI TOCTHXKEHHSI WM HEJOCTHXKEHMS LI€NIM, HaXOJUTh OLIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOydyenus B 7 kjacce oOyYaroImIMICS MOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3yJIbTaTHI:

Pacno3naBaTh M3y4YeHHBIE TeOMETPUYECKHE (UTYpBI, OINPENesaTh HX B3aUMHOE
PacIioIoKEeHHE, M300pakaTh reoMeTpUUecKue (DUTYphI, BBINOIHATH YEPTEKHU IO YCIOBHIO
3agauu. M3mepsATh JTUHEHHbIC W YIJIOBBIE BEJIWYMHBI. Pemarh 3ajjaud Ha BBIYUCICHUE JJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OIEHKY JMHEHHBIX U YTJIOBBIX BEJIUYWH MPEJAMETOB B pealbHON KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pasMepsl 3TUX 0OBEKTOB IO TOPSJIKY BETUIMHBI.

CTpouTh 4epTEXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[Tonb30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BaTh MPU3HAKUA M
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.

[TpoBOUTE JTOTUUECKHUE PACCYKICHUS C UCTIOIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCs NpU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTrOJILHUKOB, CBOWCTBOM
MeIHaHbl, TPOBEIEHHON K THUIOTEHY3€ IMPSAMOYTOJILHOIO TpPEYrojbHUKA, B PEIICHUHU
reoOMEeTPUUYECKUX 3ajay.

OnpenensaTe mapauiebHOCTh MPSMBIX C IMTOMOIIBIO YIJIOB, KOTOpPBhIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTs NapaieIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK
OJTHOM IIPSIMOM 10 TOYEK APYrOM MPSMOM.

Pemrate 3a7aumn Ha KieTyaToi Oymare.

[IpoBOAWTL BBIYMCICHHS W HAXOJIWTh YHCJIOBBIE M OYKBEHHBIC 3HAUYCHUS YIJIOB B
FEOMETPUUYECKUX 3aJadyax C  HCIOJb30BAaHHUEM CYMMbI  YIJIOB  TPEYIOJBHHKOB W
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPHU MEPECEUCHUH ABYX MapauieiIbHbIX
NPSIMBIX CEKylIeH. PemaTh mpakTHYeCKUe 3a/1a4i Ha HaXO0KJAECHHUE YIJIOB.

Brnagets moHATHEM T€OMETPHUUYECKOTO MECTa TOUEK. YMETh OMNpENeNsITh OMCCEKTPHUCY
yIJla U CEpEIMHHBIA NEPICHANUKYIISIP K OTPE3KY KaK FT€OMETPHUYECKUE MECTA TOYEK.

DopMyJIMPOBATH ONPEACICHUS OKPYKHOCTH M KPYyra, XOpJbl U JTHAMETPa OKPYKHOCTH,
MOJIb30BAThCSI UX CBOMCTBAMH. Y METh MPUMEHATH 3TU CBOMCTBA MPU PEIICHUU 3a]1a4.

Brnagers moHsATHEM OMMCAHHOW OKOJIO TPEYTOJIBHUKA OKPY>KHOCTH, YMETh HaAXOAUTh €€
neHTp. Iloap30BaThcs hakTaMu O TOM, YTO OUCCEKTPHUCHI YTIIOB TPEYrOJIbHUKA TIEPECEKAIOTCS



B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NEPNEHAUKYJSAPbl K CTOPOHAM TPEYIrOJIbHHKA
[IEPECEKAOTCS B OHOM TOYKE.

Binaners mNoOHATHEM KacaTelNbHOM K OKPYKHOCTH, IIOJb30BaTbCA TEOPEMOU O
MIEPIEHINKYJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOTO K TOUKE KaCaHMUS.

Ilonp30BaTbCs NPOCTEUIIMMU TE€OMETPUYECKMMHU HEPABEHCTBAMHM, IMOHMUMAaTh UX
IIPAKTUYECKUNA CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE ITOCTPOCHUS C MTOMOIIBIO IUPKYJIA U JINHEUKH.

K xonny oOydenuss B 8 kiacce oOydarouiuiics MONYYUT CIEAYIOIIME IpeIMETHbIE
PE3YIABTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJB30BAaThCA UX
CBOMCTBAaMU IIPU PELIEHUN T€OMETPUUECKUX 3a1a4.

[IpyuMeHsAT, CBOMCTBAa TOYKHM IEpeceYeHUs: MeJuaH TpeyroybHUKa (LIeHTpa Macc) B
penieHny 3aaad.

Braners NOHATHEM CpeHEN JIMHUU TPEYTOJbHUKA U TPANCLIMK, IPUMEHATh UX CBOMCTBA
IpU pEelIeHuM TreomeTpuueckux 3anad. Ilome3oBatecs Teopemon daneca U TEOPEMOU O
IPOMOPUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUJISl PEUICHUS MPAKTUYECKHUX 3a4a4.

[TpuMeHsTh TpU3HAKK MOJ00US TPEYTOJILHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonb3oBaTecst Teopemoil Iludaropa nns pemieHuss T€OMETPUYECKUX U TPAKTUYECKUX
3amad. CTpOUTh MaTEMATUYECKYIO0 MOJIENb B MPAKTUYECKUX 3a/1a4ax, CAMOCTOATENIBHO JE€1aTh
YepTEXK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Biianetp noHATHSAMH CHHYCAa, KOCMHYCa M TaHT€HCa OCTPOrO yrila IPSMOYLOJIBHOIO
TpeyroJjibHuKa. [1071630BaThCs 3TUMU MOHATUSAMM ISl PELICHUS ITPAKTUYECKUX 3a/1a4.

Boruncnars  (pasnuyHbIMM - cloco0amMu)  IUIOHIAAb  TPEYTrOJbHUKA U IUIOIIAU
MHOTOYTOJIbHBIX (uryp (moyb3ysiCh, T€ HEOOXOAUMO, KaJabKyIsiTopoMm). I[IpumeHsTH
IIOJIy4YCHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Bianetp NMOHATUSAMM BIIMCAHHOIO M LIEHTPAJIbHOIO YIJa, HMCIOJIB30BaThb TEOPEMBI O
BIIMCAHHBIX YIJIAX, YIJIAX MEXAY XOpJAaMH (CEKYLIIMMHU) U YIJIe MEXKIY KacaTelIbHOU U XOpJa0H
IIPU PEILIECHUU T€OMETPUUECKHUX 3a1a4.

Biagers MOHATHEM ONMMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOWCTBA OIIMCAHHOTO
YETBIPEXYTOJIBHUKA IIPU PEIICHUH 3a1a4.

IIpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTEMAaTUYECKUE MOJEIN IS
3a1a4 PEAIbHOW XU3HM W IPOBOJUTH COOTBETCTBYIOLIWE BBIYMCICHHUSA C INPUMEHEHUEM
no/100Us ¥ TPUTOHOMETPHUH (TIOJIB3YSCh, I7I€ HEOOXOIUMO, KAJIBbKYJIATOPOM).

K koniy oOydyeHus B 9 kiacce oOydYarolIMiCs TMOJYYHUT CIEAYIOUIUME MPEIMETHBIE
pEe3yIbTaTHhI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMHU OCTPHIX YIJIOB, HAXOAMTh C HMX IOMOUIBIO
pa3IuYHbIE 3JEMEHThl IPSIMOYI'OJBHOIO TPEYTrOJdbHUKA («PELICHHE MPSIMOYIOJBHBIX
TPEYTOJILHUKOBY). HaxoIuTh (C MOMONIBIO KalbKYJIATOPA) JJIMHBI U YIJIbl JJIs HETaOJIUYHBIX
3HA4YCHUM.



[lonb3oBaThcss  QopMynamMu  OPHUBEACHUS U OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXJIECTBOM JIsl HAXOXK/I€HHUSI COOTHOUIEHUN MEXAY TPUTOHOMETPUUYECKUMH BEIMYMHAMH.

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB ISl HAXOKJIEHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYrojibHUKa («PEUIEHUE TPEYrOJIbHUKOBY), MPUMEHITh UX IPHU PEIICHUU T€OMETPUUECKHUX
3ajad.

Bnagets mnoHsATHMAMH TpeoOpa3oBaHUsl MOAO0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbeIX Quryp. Ilomb3oBaThCsi cBoMCTBaMM MMOAOOMS MPOU3BOJIBHBIX (UTYp, YMETb
BBIUMCIIATD JJIMHBI M HAXOJUTh YIJIbl Y MOAOOHBIX (uryp. IlpumensaTs cBoicTBa nmogoOus B
NPAKTUYECKUX 3a/avax. YMeTh MNPUBOJIUTH NPUMEpbI MOAOOHBIX (GUIYp B OKpYyKarouiem
MUpE.

[Tonp30BaThCcsl TEOpEMaMH O MPOU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BENECHUU OTPE3KOB
CEKYIIUX, O KBaJApaTe KacaTeJIbHOM.

[lonb3oBaThCs BEKTOpaMH, MOHMMATh HMX T€OMETPUYECKUH U (U3UYECKUI CMBICT,
OPUMEHSTh UX B PEIICHUU TeOMETpUYECKUX M (u3nueckux 3anad. [IpumeHsTh ckaitspHoe
POU3BEICHUE BEKTOPOB JJIs1 HAXOKICHUS IJTUH U YTJIOB.

[lonb3oBaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSATh €ro B PEIICHUU
reOMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

BrnageTs NOHATUSMHU MPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTHU, JUTMHBI AYTH
OKPY>KHOCTH W paJMaHHOM MEphl yIia, yMETh BBIUUCIATH IUIOLIA[b Kpyra U €ro 4acTew.
[IprMeHATh NOTy4YeHHbIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Haxomnuth ocu (Win LEHTpPhI) CUMMETPUN (UTYpP, TPUMEHATh ABM)KEHUS IIOCKOCTH B
OPOCTEUIINX CayYasiX.

[IpuMeHATh NOyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUUECKUE MOAEIHN NS
3aJa4y peajbHOM MXU3HU U TMPOBOJUTH COOTBETCTBYIOIIME BBIUUCIECHHUS C IPUMEHEHUEM
o 00usl U TPUTOHOMETPUUECKUX (YHKIUH (10JIb3YACH, I'71€ HEOOXOAUMO, KaIbKYISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uupposbie
Ne i/ P Kontpoiasbnbie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
ITpocreiimme reomMeTprudeckue GUTYPHI U
P . P uryp bubmmorexa [{OK
1 UX CBOMCTBA. MI3MepeHne reomeTpruaecKux 14
https://m.edsoo.ru/7f415e2e
BEINYNH
bu6moreka [IOK
2 T 22 1
PeyroJbHHict https://m.edsoo.ru/7f415e2e
3 [TapamtensHbIe IpsIMBIE, CyMMa YIJI0B 14 1 bubnuoreka [JOK
TpeyroJibHuKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
5 I1 606 7 4 1
OBTOPEHHE, ODODIICHILE SHAMHIE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHnoBanue pa3jesioB U TeM nudpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsl
. bubnuotexa [JOK
1 q 12 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPLUOHAIBHBIX OTPE3Kax, MOI00HbIE 15 1 brbmmorexa [OK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYrOJLHUKH
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJ'IHI)HI/IKOB 51 ff[Horo OJIHIjHHLIX ¢bur 14 1 Bubamorexa [JOK
peyr r P https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OIMCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnuorexa [JOK
KacarensHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIICHIS SHATHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB H TeM uugpoBbIe
Ne i/ P Konrpoasubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoOpa3zoBanue nmonobus. Metpruueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 9 1
JlekapTOBBI KOOPJAMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusbHBIE MHOTOYTOJIBHUKHU. JlTHA
5 Olf HOCTH U TIJIO y; b Kpyra . 8 Bubnmorexa [JOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6
JlBIKCHIS IUIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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