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IHosicHuTe IbHAS 3aNIMCKA

Pabouast mporpamma ydyebHoro mpeamera «l'eomerpusi» (mpeameTrHas 00JacTb
«Marematuka W uH(QOpMaTHKa») HA YpPOBHE OCHOBHOro oO0IIero oOpa3oBaHUs
cocTaBjieHa Ha ocHoBe TpeOoBaHUil K pe3yibTaTaM OCBOEHUS MPOTpaMMbl OCHOBHOTO
obmiero oopazoBanusi deneparbHOTO rOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa
OCHOBHOTO o0miero obpazoBanusi, denepanbHON aganTUPOBaAHHONW 00pa30BaTENbHOM
porpaMMbl  OCHOBHOIO 001miero oOpa3oBaHHs, MpPOrpaMMbl y4eOHOTO Kypca
«Teometpusiy  DenepanbHOl  pabodeil mporpaMMbl 1O  y4eOHOMY  TMPEAMETY
«Maremarnka», a  TaKKe  OpHEHTUpPOBaAaHA  HA  LEJIEBBIE  IPUOPUTETHI,
chopmynupoBaHHbIe B (penepaibHOi paboueit mporpaMme BOCIUTAHMUS.

PabGouass mnporpamma mo yuyebHomy mpeamery «['eomerpus»  (manee
COOTBETCTBEHHO — MPOrpaMMa MO T'€OMETPUH, T€OMETPUSI) BKIKOYAET MOSICHUTEIbHYIO
3aMKCKY, CoJiepKaHUuEe OOy4YEeHUsl, IIJITAHUPYEMbIE PE3YyIbTaThIOCBOECHUS MPOrPAMMBI 10
reOMETPUHU, TEMATUUECKOE MIIAaHUPOBAHUE.

[TosicHuTenbHAs 3amucKa OTpa)kaeT OOUIUE LU U 3a/1a4d U3YYEHHS] T€OMETPHH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXe MOAXOAbl K OTOOPY COJIEp)KaHUS U
ONPEIEICHUIO IIaHUPYEMBIX PE3YJIBTATOB.

Conmepxxanue 0OydeHHs pacKpbIBa€T COJEp)KaTelIbHbIE JIMHUH, KOTOpBIE
MpeaiaraloTcs s 00513aTeIbHOT0 M3YYEHUsI B KaXKJOM KJIacce Ha YpPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl.

[Inanupyemble pe3yabTaTbl OCBOEHHS MPOTPaMMbl MO TE€OMETPUU BKIHOYAIOT
JUYHOCTHBIE, METAIllPpEAMETHBIE PE3YyJbTaThl 3a BECh IMEpPUOJ OOYyYEeHHs Ha YpPOBHE
OCHOBHOTO 0O01Iero o0pa3oBaHuUs, a TAKXK€ NMPEAMETHbBIC JOCTHMKEHHS ydallerocs 3a
Ka)KJIbIA T0/1 O0ydeHHUSI.

Obwas xapakmepucmuxa yuebrno2o npeomema «I eomempusy

['eoMeTpus Kak OAMH U3 OCHOBHBIX PA3AEIOB IIKOJILHOW MaT€MaTUKH, UMEIOIIUN
CBOEH LIeNbI0 00ECIEeYnTh M3yYE€HHUE CBOMCTB M pa3MepoB (UTyp, MX OTHOIICHHH U
B3aMHOE PACIOJIOKEHHUE, OMUPACTCS Ha JIOTUYECKYI0, JOKAa3aTEIbHYIO JIMHUIO.
IleHHOCTh HW3y4YeHHMS TEOMETPUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
3aKJIIOYAETCS B TOM, YTO YYAIIMKCS YUYUTCSA MPOBOJAUTH JOKA3ATEIBHBIE PACCYKICHUSA,
CTPOUTH JIOTHYECKHUE YMO3AKIIOYEHUS, JOKA3bIBATh UCTUHHBIC YTBEPKICHUSA U CTPOUTH
KOHTPIPUMEPBI K JIOKHBIM, MPOBOJUTH PACCYKAEHUSI «OT IMPOTUBHOTO», OTIMYATh
CBOMCTBA OT MPU3HAKOB, (POPMYJIUPOBATH OOpPATHBIE YTBEPKICHUSI.

BTopoil 1enpl0 HM3ydeHHUs] TEOMETPUU SBJSETCS UCIOJb30BAHUE €€ Kak
WHCTPYMEHTA TIPU PEHICHUM KaK MATEMaTHYECKMX, TaK M MPAKTUUECKUX 3ajad,
BCTPEYAIOIIUXCSA B PEAIBHOM >KU3HU. YYaIUWCA JOJDKEH HAyYUTHCS ONPENECIUTH
Tr€OMETPUYECKYI0 (DUTYpy, ONMHUCATh CIOBAMU JAHHBIM 4YEPTEX WU PUCYHOK, HAWUTH
IJIOMIAh 3€MENBHOTO y4YacTKa, PacCUUTaTh HEOOXOMMMYIO JUIMHY OINTOBOJIOKOHHOTO



Kalenst WM TpedyeMble pa3Mephbl Tapaxka A aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYACIWTENbHAs JIMHUA B H3ydyeHuUu reomerpuu. llpm pemeHnn 3amay
IPAKTUYECKOTO XapaKTepa YYalllMiCcs YYHUTCS CTPOUTh MATEMaTHYECKUE MOJEIU
peanbHBIX )KM3HEHHBIX CUTYyalUil, IPOBOJNUTH BBIYMCIICHUS U OLICHUBATh a/JIcKBATHOCTh
ITOJIyYE€HHOTO pEe3yJIbTaTa.

KpaiilHe BaXHO TONYEPKMBATH CBS3M T[EOMETPHUM C JPYTUMH Y4eOHBIMU
npeaMeTaMu, MOTHBUPOBATh HMCIOJIb30BaTh OIpPENEICHHUs] T€OMETPHUUECKUX (GUryp u
MOHSTHI, TEMOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUN B (DU3HKE U TEXHHKE.
OTu cBsA3u Haubonee spKO BHUAHBI B TeMax «Bekrops», «TpuroHomerpuueckue
COOTHOLIEHUs», «Meton koopauHat» U «Teopema IIudaropar.

VY4eOHnbiii kypc «['eoMeTpusp» BKIIOYAET CIEAYIOLIUME OCHOBHBIE pa3zeiibl
comepxkanusi:  «l'eomerpuyeckue Gurypsl ©U HUX  CBOMCTBa», «M3Mmepenue
F€OMETPUYECKUX BEIIMUMH», «JleKapTOBBI KOOPAMHATBHI HA IIOCKOCTW», «BeKTOphI»,
«/IBmxenust miockoctny, «IIpeodpazoBanus mogoous».

[Iporpamma oTpaxaeT coaepxaHue oOydeHus Kypcy «l'eomerpus» ¢ ydyeTom
0co0ObIX 00Opa3zoBaTesbHbIX NOTpeOHOCTe yuwanmxcsa ¢ 3IIP. OBnagenue ydeOHBIM
KypcoM «l'eoMeTpus» IPeACTABISIET ONPEACICHHYIO CI0KHOCTD U1 ydammxcs ¢ 3I1P.
VYV yuamuxcss ¢ 3IIP Haumbonee BbIpaK€Hbl OTCTAaBaHUS B PA3BUTUHU CJIOBECHO-
JOTUYECKUX (POPM MBILUIEHUS, TOATOMY a0CTPAKTHBIE U OTBJICYEHHBIE KAaTETOPHUH UM
TPYJIHOAOCTYIHBI. B TOXe Bpems Mpu CHEeUUaIbHOM OOYYEHHHM YYalluecs MOTYT
BBITIOJIHATH 33JaHUA 110 AropuT™My. OHM BOCIIPUMMYHNBBI K TOMOIIM, MOTYT BBIITOJTHUTH
MEPEHOC HAa aHAJIOTUYHOE 3aJJaHuEe YCBOCHHOIO crocoba pemeHusi. CHUKEHHUE pa3BUTHS
MBICJIUTEJIBHBIX OIEpaliii W 3aMEIJICHHOE CTAHOBJICHHE JIOTUYECKUX JECUCTBUU
MPUBOIAT K HEJOCTATOYHOW OCMBICIICHHOCTH COBEPINAEMBIX YUYEOHBIX IeHCTBHMA. Y
y4aluxcsl 3aTPYAHEHbI CUETHBIC BBIYMCIICHUS, IPOU3BOAUMBIE B yME. B IHUCbMEHHBIX
BBIUHCIICHUSIX OHU MOTYT MPOIYCKaTh OJUH U3 MPOMEXKYTOUHBIX mmaros. [Ipu pabore ¢
YUCJIOBBIMU BBIPAKEHUSAMH, BBIYMCICHUEM HX 3HAUYEHUS MOTYT HE YAEPKUBAThH
MpaBUWJIbHBIN TOpsiAOK nedcTBuid. Ilpu ympouieHuu, npeoOpa3oBaHUM BBIPAKEHUN
yuamuecs ¢ 3[IP He MOryT camOCTOSTENBHO MTPUHATH PELIEHUE O MOCJIEIOBATEIBHOCTH
BBIIIOJIHEHNS JEeUCTBUUA. KOHKPETHOCTH MBINUICHUS OCJIOKHIET YCBOCHHS HaBbIKA
pELICHUsT YpPaBHEHMM, HEPABEHCTB, CHUCTEMbl YypaBHEHMH. MM MalogoCTyIiHO
COBEpIIIEHHE 0OPATUMBIX OTIEPAIIHIA.

Pemenne 3agau compsbKEHO C TPYAHOCTSIMH OQOPMIICHHS KPAaTKOW 3arucH,
IIPOBEJICHUS aHAJM3a YCJIOBHS 3aJadM, BBIJAECIEHUS CYLIECTBEHHOTO. Yuammuecs ¢ 3P
3aTPYAHSIOTCA C/eNIaTh YMO3AKIIOYEHUE OT OOIIEero K 4YaCTHOMY, HEPEIKO BBIOMPAIOT
HEpalMOHAJIbHBIE CHOCOOBI PEIIeHMs, MHOT/A OrPAHUYMBAIOTCS MAHUIYJALUSAMU C
YU CIIAMHU.

ToyHOCTH 3aIOMUHAHMS U BOCHPOU3BEICHUSI YUEOHOrO MaTepuana CHUKEHBI O
npuyuHe CcaaboCTH MHECTHYECKOW JIeATEIbHOCTH, CY)XEHHs oObemMa MaMsTH.



Yyamumcss ¢ 3IIP T1pebyercs Oosbllie BpeMEHHM Ha 3aKpeljieHHe MaTrepuana,
aKTyajau3alus 3HaHUW 110 ONOPE MPU BOCIIPOU3BEACHUH.

s mpeononeHus TPyIHOCTEH B M3ydyeHHH YydeOHOTro Kypca «l'eomerpusi»
HeoOxoUMa afanTaius oobemMa U Xapakrepa ydeOHOro Marepuaia K 03HaBaTeIbHbIM
BO3MOKHOCTSAM yuyamuxcsi ¢ 3[IP. Crnexmyer ydeOHbII MaTepHal NPENOJIHOCUTh
HEOOJIBIIMMU MOPLUSAMU, YCIOXKHSA €r0 MOCTENEHHO, U3bICKUBATh CIIOCOOBI afanTaliu
TPYAHBIX 3aJaHWl, HEKOTOpPHICE TEMBI JaBaTh KAK O3HAKOMUTEIIbHBIE; HCKIIOYATh
OTZAEJIBHBIE TPYJIHBIC JOKA3aTeNIbCTBA; TEOPETUYECKUM MATEpUAl PEKOMEHIYETCS
U3y4yaTh B MPOLIECCE MPAKTHUYECKON AEATEIBbHOCTU MO PEMIEHUI0 3a1a4d. OpraHnnyeckoe
€QUHCTBO TNPAKTUYECKOM M YMCTBEHHOM JEATEIbHOCTH YYallUXCAd Ha YpOKax
MaTEMaTUKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY YCBOEHUIO Oa3UCHBIX
MaTeMaTUYECKUX 3HAHUU U YMECHUM.

OOyuenue yueOHOMY Kypcy «l'eoMeTpus» CTPOUTCS Ha CO3AaHUU ONTHUMAJIbHBIX
YCJIOBHM 11 YCBOCHHUSI NporpaMmHOro marepuana ydammmucs ¢ 31IP. bonemioe
BHHMaHHUE ynensercs OTOopy ydeOHOro marepuana B COOTBETCTBHHM C MPUHLIHUIIOM
JOCTYIIHOCTH TPU COXPAaHEHUU OO0IIero 0a30BOro YpOBHSA, KOTOPBIA JOKEH IO
coJiepKaHuIo U 00beMy ObITh aanTUPOBAHHBIM T yuamuxcs ¢ 3[1P B cooTBeTcTBUU C
UX 0coObIMH 00pa3oBaTeabHBIMU NOTpeOHOCTAMHU. ClenyeT OOJerdyuTh OBJIAZCHHE
MarepuasioM yvamumucs ¢ 3IIP mocpeacTBoM ero JeTanbHOro OOBSICHEHHUS C
CHUCTEMAaTHYECKUM TTOBTOPOM, MHOTOKpPAaTHOW TPEHUPOBKHM B MPUMEHEHUHU 3HAHUU,
UCIIONIb3Ysl MPUEMBI aKTyaln3aluy (BU3yajabHas ONopa, NaMsTKa).

CrenyeT OCHOBHOE BHUMAHHE YIEIUTH MPAKTUYECKOW HANPABIEHHOCTH Kypca,
WCKIIFOUMB U YIIPOCTUB HauO0JIee CIOKHBIN JIJIs1 BOCIIPUSATUS TEOPETHUCCKUI MaTepHall.
Ha ypoxkax reomerpun HEOOXOAMMO MaKCUMAaJIbHO MCIOJIb30BaTh HATJISHBIE CPEICTBA
oOy4eHwusi, OOJbIIE MPOBOJUTH MPAKTUUECKUX PabOT C ydaluMHUCA, peniaTh 3a/layu.
CtpouTh pelieHre 3aj1ad Mpu MOCTOSTHHOM OOpAaIlleHWH K HaTJISTHOCTH — PUCYHKaM U
YepTEKaM.

O3HaKOMHTENBHO JATIOTCA TeMbI: «TeopeMbl M O0Ka3aTeabCTBO. AKCHOMBI»,
«/lokazarenbCcTBO  OT  OPOTUBHOTO»,  «CyIIECTBOBAHHME W  €IUHCTBEHHOCTH
NEPIECHAUKYJISIpa K IpAMOn», «MeToj TeoMEeTpUYeCKHX MecT», «Metoa yIBOEHHS
MenuanbDy, «Teopema daneca U Teopema 0 NPOMOPUUOHATBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHuka», «/3MeHeHne TpUroHOMeTpuuecKuX (YHKIUNA MpU BO3pacCTaHUU
yria», «@opMyJibl sl paJuyCcOB BIMCAHHBIX U OMUCAHHBIX OKPYKHOCTEW MPABUIBHBIX
MHOTOYTOJIbHUKOBY», «YpaBHEHHE NOpsIMon», «JIBuxeHue», «CBOWCTBA NBUKECHUN,
«Teopema 0 TpOM3BEACHUM OTPE3KOB XOPA, TEOPEMBI O NPOU3BENCHUU OTPE3ZKOB
CEKYILHUX, TEOpEMaA O KBaJIpaTe KacaTeIbHON.

YMEHBIIIEHO KOJIMYECTBO 4YacoOB Ha u3yueHue TeM: «CUMMETpUYHbBIE (UTYPHI.
OcHoBHBIE  CBOWCTBA  OCeBOM  cumMmerpum»,  «LleHTpaibHasi ~ CUMMETpHUS»,
«Ilapannenbupiii  mepenoc», «lloBopot», «lIpeobpazoBanue mnomodusa. IlomoOue



COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/Jaud Ha IOCTPOEHUE C IOMOILBIO
HUPKYJIS W JUHEHWKW», «JlekapToBbl KOOpIMHATHI Ha IUIOCKOCTW», «PerieHue
TPEYroJbHUKOBY, «[logobue dpuryp.

BricBoOOIMBIIIMECS YAChl UCTIOIB3YIOTCS HAa PEIICHUE 3a]]a4 U TIOBTOPEHHUE.

Coneprxanue BUIOB JiedaresbHOCTH yuamuxcs ¢ [P onpenensercs ux ocoObiMu
oOpa3zoBaTenbHbIMU TTOTpeOHOCTSIMH. [ToMumo mupoko ucnonbzyembrx B ®AOIT OO0
oOILIMX 711 BCEX y4YalllMXCsl BUJIOB AESATENBHOCTU CAEAYET YCUINTh BUBI 1EATEIbHOCTH
cnenu(uUHble Ui JaHHOW KaTeropuu JAeTel, OOECHeunBaIOIIie OCMBICICHHOE
OCBOCHHME COJepKaHUs 00pa3oBaHUSl 1O TMPEAMETY: YCHICHHE TMPEeIMETHO-
MPAKTUYECKOMN JEATEIbHOCTH C aKTUBU3AIMEH CEHCOPHBIX CUCTEM; YEpEI0BaHUE BUIOB
NEeSTEIBbHOCTH, 3a/ICUCTBYIOIIUX PA3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuana
C ONOpPOM Ha aIrOpPHUTM; «IOLIArOBOCTH» B HM3YyYEHHHM MaTepuaia; HCIOJIb30BAHHE
JOTIOJIHUTEIIbHOW BU3yaJIbHOUM OMOPHI (CXEMBI, 111a0JI0HBI, OTIOPHBIE TAOJUIIbI); peYeBOM
OTYET O IPOLIECCE U PEe3yJbTaTe NESITEIIbHOCTH; BBINOJHEHUE CIELHUAIbHBIX 3aJaHHM,
00€eCIeYnBAOIINX KOPPEKLIHUIO PEryJsiiuyd y4eOHO-TIO3HABATEIbHON NEATEIbHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yibTaTa.

Jlnsa yqanuxes ¢ 31IP cymiecTBEeHHBIM SBISIFOTCS IPUEMBI paOOTHI € JIEKCUYECKUM
MaTepuagoM 1no npeamery. llpoBoauTcs cneumanbHas padboTa IO BBEACHUIO B
AKTUBHBIA CJOBapbh YYAIIMXCSA COOTBETCTBYIOIIEH TepMUHONOTMHU. HM3yuaembie
TEPMUHBI BBOJSTCS HA MOJUMCEHCOPHON OCHOBE, 00s3aTelIbHA BU3yalbHas MOAJEPAKKA,
QIrOpUTMbl  PabOTBl C  OMNPEACIICHUEM, OINOPHBIE CXEMbl Ui  aKTyaJld3aluu
TEPMUHOJIOTHH.

Lenu uzyuenus yuebnozo npeomema «I eomempusi»

[TpuopuTeTHBIMH LIETSIMU O0yUEHUS TEOMETPUU B 7-9 Kilaccax sIBISIOTCS:

— NpoAOJDKEHHuE  (HOPMHUPOBAHMSI OCHOBHBIX  MAaTEeMaTHUECKUX  MOHSITHH,
o0ecreunBaIMUX  MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MAaTeMaTUYECKOTO
o0pa3oBaHUSyHaIINXCS;

— TOJBEACHUEYYAIMXCS Ha JOCTYIIHOM JJisi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M T€OMETPUM U OKPY’KAIOLIEro MHpa, MOHMMAHHUE T€OMETPUU KaK 4YacTH
o01Iel KyJIbTyphl YEJIOBEUECTBA;

— pa3BUTHE HHTEJUIEKTyaJIbHBIX W  TBOPYECKUX  CIIOCOOHOCTEHyJarmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATEIbCKUX YMEHUHN, KPUTHUHOCTH MBIIIICHUS,
WHTEpeca K U3YYCHHUIO TECOMETPHH;

— ¢opmupoBanrue (GYHKIIMOHATHHOW MaTEeMaTHYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHHUS MATEMAaTUYECKUX TTOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX J>KU3HEHHBIX CUTyallUAX M TMpPH W3YYEHUU APYTUX YUE€OHBIX MPEAMETOB,
MPOSIBJIEHUSI 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMYyIUpOBAaTh HUX Ha S3bIKE
MaTeMaTHUKd U CO3/1aBaTb MaTE€MaTU4YeCKHEe MOJENH, MPUMEHSTh OCBOCHHbIE



MaTeMaTUUYCCKUU amnmnapar i pClICHUA  [MPAKTHKO-OPUCHTHPOBAHHBLIX  3a1a4,
HHTCPHIPETUPOBATb U OLICHUBATD ITOJIYUCHHBIC PE3YJIbTAThI.

Mecmo yuebnozo npeomema «I eomempusy 6 yuebHom niame
B cootBerctBun ¢ ®I'OC OOO yuebHblit mpeamer «l'eomeTpus» BXOIUT B
npeaIMeTHy0 obsacts «MaTemaTika U HHPOPMATHKA» U SBISETCS 00sA3aTeIbHBIM AJIs
nzydyeHusi. Ha uzyuenue yueoHoro kypca «l'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJeln0), B 8 Kiacce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce —
68 yacoB (2 "aca B HEJIEIIO).

Copnep:xkanue y4eOHOIo npeamera
7 knacc

HavanpHble moHsATHA reomeTpuu. Touka, mpsmasi, OTPe3OK, Jyd. Yros. Buuasl
yriioB. BeprukaneHple W cMekHbIE yrubl.  buccektpuca yrma.  Jlomanas,
MHOT'OYTOJIbHUK. [lapayienbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

CumMmetrpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OCeBOM cuMMeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOIIEM MHPE.

OCHOBHBIE IOCTPOEHHUSI C IOMOLIBIO IUPKYJISL ¥ JIMHEWKHU. TpeyroapHuk. Bricora,
MeJuaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOepeHHBIE W PaBHOCTOPOHHHWI  TpeyroibHuku.  HepaBeHCTBO
TPEYTOJIbHHKA.

CBoiicTBa M NpPU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBolicTBa M NPU3HAKK NapajUIeNIbHBIX NpsMbIX. CymMMa YIJIOB TpEyroJbHHUKA.
BHemHue yribl TpeyroiabHUKa.

[IpssMoyrosibHbId ~ TpeyroibHUK. CBOMCTBO  MeAHMaHbl  MPSIMOYTOJBHOIO
TPEYTOJbHHKA, MPOBEAEHHON K TruroTeHys3e. lIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTONIBHBINA TPEYTOIBHUK C yrioMm B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE
JoMaHoOW, Teopema O OoiblieM yriie W OOJNBIIEH CTOPOHE TPEYroJbHHUKA.
[lepneHAUKYISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo  TOueK. buccekrtpuca yrima MW CEPEeOUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK TEOMETPUYECKUE MECTA TOUEK.

OKpyKHOCTb U KpyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacnosnoxeHue
OKpY’)KHOCTH M mnpsMou. KacarenpHag W cekymas K OKpPYKHOCTH. OKpYXKHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.



8 knacc

YerwipéxyronpHuky. llapamnenorpamMmm, €ro npu3Hakd W CBOMCTBA. YacTHbIE
cilydau TapajljieiorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBajpar), UX NPU3HAKU W
cBoricTBa. Tpanenus, paBHOOOKas Tpamnenusi, €€ CBoMcTBa U Npu3Haku. [IpsimoyronpHas
Tpaneuus.

Meron ynsoenuss menuanbl. llentpanbnas cummerpusa. Teopema @aneca wu
TeopeMa O MPOMOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJibHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TpeyroapbHUKoB, KodpduiueHT mnoxodus. IlpusHaku nomodus
TPEYroJbHUKOB. [IprMeHeHne noqo0ust mpy pelieHny NPakTUIECKUX 3a1ad.

CpoiicTBa miomajaed reoMmerpudeckux ¢uryp. Dopmynsl Ui IUIOMIAAA
TpeyrojbHUKa, MapaienorpaMma, pomba u Tpamenuu. OTHOIICHHWE IUIOMIAeH
MoA00HBIX (uUryp.

Briuncnenne mmom@aneid TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu peuieHun
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHT€HC OCTpPOTO YyIjla MPAMOYIOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO. TpUroHomerpuyeckue (GyHKIUU YIJIOB B
30,45 u 60°.

BrnivcanHble ¥ UEHTPAIBHBIE YTIIBI, YTOJd MEXKIY KacaTeIbHOM W XOPIAOH. YTJIbI
MEXAY XOpJaMd M CEKyIIHMMHU. BHOUCaHHBIE W ONHCAHHBIE YETBIPEXYTOJbHUKH.
B3aumHoe pacrnionoxenue nByX OKpyxkHoctei. Kacanme oxpyxknocteit. OOmue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 knacc

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOX1€CTBO. POPMYIIbI TPUBEICHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHUHYCOB. Pemienue
MIPAaKTUYECKUX 3aJ1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 MpOU3BENEHUHN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJIb) BEKTOpA, COHAIIPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIpaBJEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluu
HaJ BekTopaMu. Pa3znokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater BekTopa. CKalsipHOE MPOU3BEIECHHUE BEKTOPOB, IPUMEHEHUE JUIS
HaXOXKJEHUS JUIMH U YTJIOB.



JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS INPSAMOU U OKPYKHOCTH B
KOOpJMHATAX, IEPECEYEHUE OKPYKHOCTEH W MpsAMBIX. MeToj KOOpAMHAT U €ro
IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. J[JIMHA OKPYXHOCTH. I'pagycHas WM paauaHHas
Mepa yTJia, BBIYMCIECHNE UIMH AYT OKpYKHOCTEH. [lnomans kpyra, ceKTopa, CErMeHTa.

JIBUKeHHUST TUIOCKOCTM M BHYTPEHHHE CcUMMeTpuu Guryp (dIeMeHTapHbIe
npeacrasienus). [lapannensueiii nepenoc. [ToBopor.

I[Inanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa
N3yyeHnue reomMeTpur Ha YpOBHE OCHOBHOrO 0011ero oOpa3oBaHMs HaIpaBiIeHO
Ha JIOCTHKEHUE YYalIUMHUCS JIMYHOCTHBIX, METANpPEIMETHBIX H MPEAMETHBIX
PE3yNbTAaTOB OCBOEHHUS Y4eOHOIO MpEeAMETA.

Jluunocmmule pezynomamoi

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS MPOrpaMMbl MO TE€OMETPUU Ha YpPOBHE
OCHOBHOT'0 00IIeT0 00pa30BaHUs IOCTUTAIOTCS B €IMHCTBE YUCOHOU U BOCIIUTATEIHLHOM
NEATEIIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, NPHUHATBIMA B OOIECTBE IMpaBUJIaMU U
HOpPMaMH TIOBEACHUS U CIIOCOOCTBYIOT IPOIIECCaM CAMOIIO3HAHMSI, CAMOBOCIIMTAHUS U
caMopa3BuUTHUs, POPMUPOBAHUS BHYTPEHHEU MO3UIIUN JTUYHOCTH.

B pesynbrare u3ydeHusi TeOMETPUN Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs
y yuaierocs ¢ 3I1P Oyayt copmupoBaHsbl ClieIyIOMIUe JUYHOCTHBIE PE3YIbTAThI:

NATPUOTHYECKOE BOCTIMTAHHE:

— MNPOSABJIECHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCUHUCKOU
MAaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUUCKUX MAaTeMaTUKOB U
POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K UCIOJb30BAHUIO 3TUX JIOCTUKEHUM B APYTHUX
HayKax U MPUKIAJAHBIX chepax;

rpaskIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

— TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA U peaIu3allud €ro
MpaB, MPEICTaBICHUEM O MATEMAaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBIEHUW, TMPOIEAYp TPaKIAHCKOTO oOIecTBa (Hampumep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OTHYECKUX IPoOJIeM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM AJOCTHKEHUN HAyKW, OCO3HAHHUEM BaXKHOCTH MOpPAaJIbHO-
ATUYECKUX MPUHITUIIOB B JIEITEIILHOCTH YUEHOTO;

TPY/10BO€ BOCIIUTAHME:

— YCTAaHOBKOM Ha aKTMBHOE YyYacTHE B PEIICHUU NPAKTHUUECKUX 3aja4
MaTeMaTUYECKOW  HAMpaBJICHHOCTH, OCO3HAHMEM BaXXHOCTU  MAaTEMaTHYECKOIO
oOpa3oBaHMsl Ha TPOTSHKEHWHM BCEH JKM3HU IS YCHENMIHONW MpOoQeCCHOHATLHON
NESTETPHOCTY W PAa3BUTHEM HEOOXOAMMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM U



MOCTPOCHUEM WHIUBUAYaJbHOW TPACKTOPUU OOpa30BaHUSl U JKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTEeTHYEeCKOE BOCINTAHHE:

— CHOCOOHOCTBIO K  SMOLMOHAJIBHOMY H©  ACTETUYECKOMY  BOCHPUSITHIO
MaTEeMaTHUYeCKUX OOBEKTOB, 3aJad, pEIICHUHN, PpacCYXICHW, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OpUEHTaUueld B JEATEIIBHOCTM Ha COBPEMEHHYI0 CHCTEMY HAy4HbBIX
Npe/CTaBlICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSL YEJIOBEKA, MPUPOILI U
oOlecTBa, TMOHMMAaHUEM MaTEMaTUYECKOM Haykd Kak cdepbl 4YeloBEYECKON
NEATEIIbHOCTH, ATanoB €€ pa3BUTUS M 3HAYMMOCTH [UJIsl Pa3BUTUSA LIMBUJIU3ALNH,
OBJIAJICHAEM SI3BIKOM MAaTEMaTUKH W MaTeMaTHYECKOW KyJIbTYypOH KakK CpelCTBOM
MO3HAHUS MHUpA, OBJAJACHUEM [MPOCTEUIIMMU HABBIKAMU  MCCIEI0BATEIbCKON
NEeSATENbHOCTH;

¢puznueckoe BocnuTaHWe, (OPMHUpPOBAHME KYJbTYPbl 3A0POBbSI U
IMOLMOHAJIBHOIO 0J1arONOyYHs:

— TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO
3JI0pOBBS, BEACHUS 3I0POBOr0 00pasa *HU3HU (340pOBOE MUTaHUE, cOaTaHCUPOBAHHBIN
peXUM  3aHATHA W OTHbIXa,  peryisipHas  (Qu3nyeckass  aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedJIEKCUH, MPU3HAHUEM CBOETO IpaBa Ha ONIMOKY U
TaKOro K€ MpaBa JPyroro 4eJoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHME:

— OpHUEHTAlKEel Ha MPUMEHEHUE MAaTEMATHUYECKUX 3HAHWM JIJIsl pelIeHus 3a/1a4d B
00JacTU COXPAaHHOCTH OKpYXarolle cpelibl, IUIAHUPOBAHUS MOCTYIKOB M OLIEHKH HX
BO3MOXXHBIX TIOCIEACTBUM JJIi OKpY’Kalolllel Ccpenabl, OCO3HAaHWEM TJI00aJbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U MyTel UX PelIeHUs;

aJanTanus K U3MEHSIOIHMCS YCJIOBHAM COUMATIbHONW M IPUPOIHON cpeabl:

— TOTOBHOCTBIO K JEHCTBHUAM B YCIOBHSIX HEONPEACIEHHOCTH, MMOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NEATEeIbHOCTb, B TOM YHCIIE
YMEHHE YUYUTHCS Yy APYTHX JtoJed, NpuoOpeTaTh B COBMECTHOM JESATENIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIMH U3 ONbITa APYTUX;

— HEOOXOAMMOCThIO B (OPMHpPOBAaHMM HOBBIX 3HAaHUW, B TOM YHCIIE
(bOopMyIUPOBATH HJICU TTOHSATHS, TUTIOTE3BI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCJIC paHEee
HEU3BECTHBIX, OCO3HaBaTh Je(UIMTHI COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEW,
IJIAHUPOBATH CBOE Pa3BUTHUE;

— CHOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYI0  CHUTyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOYIOUIMII KOHTpPMEp, KOPPEKTHPOBAThH
MpUHUMAEMbIE pEIIeHUus U JCUCTBUSA, (POpMyIUpoBaTh H OICHUBATH PUCKH U
MOCIIEACTBUS, (POPMHUPOBATH OIIBIT.



Memanpeomemmvle pe3ynomamoi

B pesynbrare u3ydeHusi TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
y yuamerocs c¢ 3I[IP Oynyr cdopmupoBaHbsl cileAyrOIIMEe MeTalpeaMeTHbIE
pe3yJbTaThbl: MO3HaBaTEIbHbIC YHUBEpPCAIbHBIC y4eOHBIC JeHCTBUS,
KOMMYHUKATUBHBIE YHUBEpPCAIbHBIC y4eOHbIe NEeNUCTBUS, pEryJIATUBHBIC
YHUBEpCAIbHBIC YUECOHBIE ICMCTBUS, COBMECTHAS JIESITEIIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jornyeckue AeicTBHS:

— BBIABJIATh W XapaKTEpPHU30BaTh CYIIECCTBEHHBIC MPU3HAKKH MaTEMaTHYECKUX
00OBEKTOB, TMOHSATHUM, OTHOIICHUNA MEXIY MOHATUAMH, (HOPMYJIUPOBATH ONPECICHUS
MOHSATHUM, YCTAHABJIMBATH CYIIECTBEHHBIH IMPHU3HAK KiIacCU(PUKAIIMK, OCHOBAHUS JIs
00001IIeHNs ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

— BOCIpUHMMATh,  (GOPMYJIHUpPOBaTH W  MOpeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, EAUHUYHBIE, YACTHBIC U O0IUE, YCIOBHBIC,

— BBIABJISITH MATEMAaTUUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
(dakTax, JaHHBIX, HAONIOJACHUSAX W YTBEPXKICHUSX, MpeaIaraTb KpUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

— JleJIaTh BBIBOJBI C HCHOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKJIFOUEHUM, YMO3AKIIOUEHNH 110 aHAJIOTHH;

— pa3Ouparh J10Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPKICHHUHM (TpsiMble U OT
MPOTUBHOTO), MIPOBOIUTH CaMOCTOSITEJILHO HECJIOKHBIC JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKUX (aKTOB, BBICTPAMBAaTh AaPTyMEHTALMIO, MPUBOJIUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIC PACCYXKICHNUS,

— BbIOMpaTh Ccrmoco0 pemeHus ydeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs], BHIOMpaTh HamOoJee MOAXOMSIIUNA C YYETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckue AeCTBUSA:

— HCIOJB30BaTh BOIMPOCHI KaK MCCIEAOBATEILCKUN WHCTPYMEHT TMO3HAHUS,
(dhopMyHpoBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOpPEUHE, TPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, ()OPMHUPOBATh THUIIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHUE;

— MPOBOAUTH IO CaMOCTOATEIIBHO COCTaBJIEHHOMY IUIaHY  HECIJIOXHBIN
OKCIIEPUMEHT, HEOOJBIIOE HCCICJOBAaHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTUYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

— CaMOCTOATENIBHO (POpMYJHUPOBAaTh OOOOIICHUS W BBIBOALI MO pe3yJibTaTaM
MPOBEJIEHHOTO HAOIOJICHUSI, UCCICAOBAHMUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIIECHNUIA;

— IMPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IMpoOIEcca, a TaKXKe BBIIBUTATh
MPENOJIOAKEHHS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.
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Pabora ¢ undopmanmeii:

— BBISBIISAIT  HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMALUHK, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

— BbIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATH U  HUHTEPIPETUPOBATH
uH(GOPMAIIMIO Pa3INYHBIX BUIOB U (YOPM IpeICTaBICHHS;

— BBIOMpATh popMy mpeacTaBiIeHUs HHPOPMALIUK U WILTIOCTPUPOBATH pelIaeMble
3aJlauy CXeMaMH, TuarpaMMaMu, HHOHM rpapuKoil 1 UX KOMOWHAIUSIMU;

— OLICHMBATh HAAEKHOCTh HH(POpMaUMU IO KPUTEPHSIM, MPEII0KEHHBIM
yUUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

— BOCHPHUHHUMATh U (POPMYIUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBUSIMHU U
LEeIsIMU OOILEHHUs, ICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOAy PEIICHUs 3aJa4d, KOMMEHTHPOBATh
ITOJyYEHHBIA pE3yJIbTaT;

— B XOA€ OOCYXXIEeHUs 3aJaBaTh BONPOCHI MO CYHIECTBY OOCYXIA€MOMl TEMBI,
npo0JieMbl, pelaeMoil 3a1auu, BbICKA3bIBaTh WJEH, HAllEJICHHbIE HA MOUCK pEILeHUs,
CONOCTABIIATh CBOM CYXKIEHUS C CYXICHUSMH JPYI'MX YYaCTHHKOB JIHAJIOTa,
OoOHapyXMBaTh pa3IM4HUe U CXOJCTBO MO3ULIUN, B KOPPEKTHOU (hopme HopMynupoBaTh
Pa3HOIIIACHsI, CBOU BO3PAXKEHUS;

— NIPEACTaBIATh PE3YNbTAaThl PEIICHUS 3a/Jayd, 3KCIEPUMEHTA, UCCIEHOBaHUS,
MIPOEKTa, CAMOCTOSITENBHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C YYETOM 3adad
MPE3EHTAlUU U OCOOEHHOCTEN ayIuTOPUH;

— NOHMMAaTh W MCIOJIb30BaTh NPEUMYLIECTBA KOMAHJIHOM W WHAUBUIYAJIBHON
paboThI pU PEIICHUH YYCOHBIX MATEMATUYECKUX 3a]1aY;

— OPUHUMATh LEIb COBMECTHOW JEATEIBHOCTH, IUIAHWPOBATh OPraHU3ALMIO
COBMECTHOM pabOThI, pacrpenenaTh BUIbl padoT, I0TOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

— Y4YacTBOBATh B IPyNIOBBIX (popmax paboTsl (00CykaAeHHUS, OOMEH MHEHHUSIMH,
MO3TOBBI€ HITYPMbI U JIPYTU€), BBINOIHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH
CBOM JEUCTBHA C APYT'MMH WICHAMH KOMaH/]Ibl, OLICHMBATh KaueCTBO CBOETO BKJIaaa B
OOUIM MPOIYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeiCTBHSA

Camoopranuzamnus:

— CaMOCTOSITENIbHO COCTaBJSTh IUJIaH, AJTOPUTM pelIeHus 3afaud (WId €ero
4acTh), BBIOMPATH CIMOCOO pEIICHHs ¢ YYETOM HUMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOU MH(pOpPMAIIHH.
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CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

— BJAJETh Croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJSL Mpolecca U pesyibTaTra
pelIeHns MaTeEMaTUIECKOM 3a/1auu;

— MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPU PELICHHUM 33/1a4H,
BHOCHUTH KOPPEKTHBBI B JESITEIPHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, HAWIEHHBIX
OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEM;

— OLICHMBAThb COOTBETCTBUE pe3yJbTaTa ACSITEIBHOCTH IOCTAaBIECHHOM LEIU U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTHXKCHHUS WM HEJAOCTIDKCHUS €M, HAXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemnvwle pezyromamol

[IpeameTHBIC pe3yIbTaThI O YICOHOMY TIpeaMeETY «[ '€oMeTpus» B COOTBETCTBHH
¢ ®I'OC obecneunBaroT:

— YMEHHE OIEPHPOBAaTh TOHATHUSAMHU: OINpEICICHUE, aKCHOMa, TeopeMa,
JI0Ka3aTelbCTBO; yMEHHE pacllo3HaBaTh WCTHUHHBIC W JIOKHBIC BBICKA3bIBAHUA,
MPUBOJUTh TIPUMEPHl W KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAaHUS U OTPHUIIAHUS
BBICKA3bIBAHUH;

— yMEHHE OIlIepUPOBATh MOHATHAMHU: (PUTrypa, TOUKa, OTPE3OK, MHpsAMas, Jyd,
JoMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PAaBHOOCAPEHHBIH M PaBHOCTOPOHHUN
TPEYTOJIbHUKH, TPSIMOYTOJIBHBIA TPEYTOJbHHUK, MEIWaHa, OWCCEKTpHca W BHICOTA
TPEYTOJIbHHUKA, YETHIPEXYTOJbHUK, TapajljIeIorpaMM, poMO, TIPSIMOYTOJILHUK, KBajIparT,
Tpamemus; OKPYXXHOCThb, KpYyT, KacaTellbHas; 3HaAaKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; ymMeHHE pelaTh 3aJadyd, B TOM 4YHCJIE W3 TOBCEIHEBHOM KU3HHM, Ha
HaXx0JICHUE TCOMETPHUUECKUX BEJIMYMH C MMPUMEHCHUEM HM3yYCHHBIX CBOMCTB (DUTYDP H
(bakToB;

— yMEHHE  OIEpUpOBaTh  TOHATHUSIMH:  pPAaBEHCTBO  (HUTYp, PaBEHCTBO
TPEYTOJIBHUKOB; TAapaJICIbHOCTh W TEPICHAUKYIIPHOCTh TMPSAMBIX, YTOJ MEXIY
NPSAMBIMH, TIEPICHAWKYJISAP, HAKIOHHAs, NpPOEKNus, Moaodoue ¢uryp, mnomoOHBIC
TPEYTOJIBHUKHA, CHMMETPHS OTHOCHTEIIBHO TOYKH W TPSMOM; yMEHHE pacro3HaBaTh
PaBEHCTBO, CHUMMETPHIO U TMOJ00ue (GUTryp, MapajjieaIbHOCTh U TMEPICHIUKYISIPHOCTD
MPSIMBIX B OKPYKAIOIIEM MHUPE;

— yMEHHE OINEepUPOBATh MOHATHUSIMHU: JJIMHA, PACCTOSHUE, YroJl (BeJIMYMHA YTJa,
CUHYC M KOCHHYC yrja TpEYroJibHUKa), TUIONIaJb;, yYMEHHE OIICHUBATH pa3Mepbl
MPEAMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpE;, YMEHHE IPUMCHATH (HOPMYIIbI
MepuMeTpa W IUIOMAId MHOTOYTOJBHUKOB, JUIMHBI OKPY)KHOCTH W IUIOIIAJA KpyTa,
o0beMa MPSMOYTOJIBHOTO TMapajulelieuIie/1a; YMEHUE TPUMEHATh TTPU3HAKH PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMYy O CyMME VYIJIOB TpeyrojibHuKa, Tteopemy Iludaropa,
TPUTOHOMETPHUYECKHUE COOTHOIICHUS JIJIsl BRIYUCICHUS JIJTMH, PACCTOSHUM, ITOIIAACH;
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— yMeHHue n300pakaTh MIOCKUE PUTYpbl U X KOMOMHALIWU, POCTPAHCTBEHHbBIE
(Gurypsl oT pyku, ¢ IOMOILBIO YEPTEHKHBIX MHCTPYMEHTOB U IEKTPOHHBIX CPEACTB I10
TEKCTOBOMY WJIM CHMBOJIBHOMY OIMCAHMIO;

— YMCEHHME OIEpUPOBaTh IOHATUSAMHU: MNPAMOYIOJbHAs CHCTEMA KOOpIUHAT;
KOOPJIMHATBI TOYKH, BEKTOP, CyMMa BEKTOpPOB, IMPOHU3BEIECHUE BEKTOpAa HA 4YHUCIO,
CKJIIPHOE NPOU3BEACHUE BEKTOPOB; YMEHHE HCIOJb30BaTh BEKTOPHI U KOOPIUHATHI
JUISL TIPEJCTABJICHUSI JAHHBIX W PELICHHs 3a7ad, B TOM YHCIE U3 JPYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HU;

— YMEHHUE BBIOMpATh MOAXOASINMN HM3YYEHHBIH METOJ JI1 pEUIeHMs 3aJauH,
OPUBOJUTH IPUMEPBl MAaTEMATHYECKHX 3aKOHOMEPHOCTENM B MPHUPOAE U IKU3HH,
pacno3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKN B MCKYCCTBE, ONHCHIBATH OTICIIbHBIC
BBIJIAIOIIMECS PE3YIbTaThl, MOJIYYEHHBIE B XOJI€ Pa3BUTUS MATEMATHKU KakK HAyKH,
MPUBOANTH MPUMEPHl MATEMATUYECKUX OTKPBITUA U UX ABTOPOB B OTEUYECTBEHHOU U
BCEMUPHOU UCTOPHH.

B coomeemcmeuu ¢ ®AOI OO0 k xonyy obyuenus ¢ 7 knacce yuyawutics ¢ 3[1P
noayuum ciedyrowue npeomemmubvlie pe3yibmamol:

— pacno3HaBaTh U3YUYEHHbIE T€OMETpUUYECKUE (DUTYPBI, ONPEIEIATh UX B3aUMHOE
pacnojoXeHue, H300pakaTb TE€OMETPUYECKUE (UIYpPbI, BBIIOJHATH YEPTEXKH [0
YCIIOBHIO 3aJauM; W3MEPSTh JUHEHWHBbIE W YIJIOBbIE BEJIMYMHBI, pEIIaTh 3aJayd Ha
BBIYMCIICHHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB;

— JAenatb TpyOyl0 OLEHKY JIMHEHMHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHOM KU3HU, PA3MEPOB IPUPOAHBIX OOBEKTOB; PAa3IMYaTh pa3MeEPbl 3TUX OOBEKTOB
I10 MOPSAAKY BEIUYHHBI;

— CTPOUTH YEPTEKU K TEOMETPUUECKHUM 337a4aM;

— TOJIb30BaTbC NPHU3HAKAMM  PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh
MPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PEIICHUH 3a/1ay;

— IPOBOAMUTH JIOTUYECKUE PACCYKICHHUS C HCIIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOpEM;

— TI0JIb30BaThCS NPHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJIBHOIO TPEYrOJbHUKA, B
pPELIEHNN T€OMETPUYECKUX 3a/1a4;

— OIpenensaTh NapajuIeIbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpPbIE 00pa3yeT ¢
HUMH CEKYyIas; ONpPENesATh NapajUIeIbHOCTh MNPAMBIX C TMOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSAMOM 1O TOUEK APYTrOW MPsIMOU;

— pelaTth 3a/1a4u Ha KJIeT4aTon Oymare;

— TPOBOJUTH BBIUMCIEHUS U HAXOJIUTh YUCIOBbIE U OYKBEHHbIE 3HAUEHHUS YTJIOB
B TEOMETPUYECKHX 3aJadax C MCIOJIb30BAHUEM CYMMBI YTIJIOB TPEYTrOJbHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB yIJOB, OOpa3oBaHHBIX TMpPU IEPECEUYCHUU JABYX
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MapajuleNibHbIX MPSMBIX CEKYIIEH; pellaTh NPaKTHUYECKHE 3aJa4yd Ha HaXOXKJCHHE
YTJIOB;

— BJIAJICTh TMOHATHEM TE€OMETPUUECKOTO MECTa TOYEK; YMETh ONPEAEIATh
OMCCEKTpPUCY yIJla U CEepPEAUHHBIA TMEPHEHIUKYISP K OTPE3KYy KaK reOMETpUYECKUe
MecTa TOYEK;

— (GOpMyYIUPOBaTh OMPEICICHUS OKPY>KHOCTH W Kpyra, XOpAbl W JIUaMeTpa
OKPY>KHOCTH, TOJb30BaThCAd UX CBOMCTBAMH, YMETb MPUMEHSITh 3TH CBOWCTBA MpPHU
pelIeHUHN 3a/1aY;

— BJIQJICTh TOHSATHEM OIMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaXOJQuTh €€ UEHTP; MOoJb30BaThcs (aKTaMd O TOM, UYTO OHCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TEPECEKAIOTCA B OOHOM TOYKE, M O TOM, YTO CEpPEAUHHBIE
MEePIICHIUKYJISIPBl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCs B OJTHOM TOUKE;

— BIIQJICTh TIOHSATHEM KacaTeJbHOW K OKPY>KHOCTH, IMOJb30BaThCA TEOPEMOU O
MEePIICHIUKYJISIPHOCTH KAacaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOUKE KacaHUs;

— TOJB30BAThCA MPOCTEUIIMMU TEOMETPUUECKUMU HEPABEHCTBAMH, MOHUMATh
UX IPAKTHYECKUN CMBICI;

— IMPOBOAUTH OCHOBHBIE N€OMETPUYECKHE MOCTPOCHHS C MOMOUIBIO LIUPKYJIS U
JIMHENKU.

B coomeemcmeuu ¢ ®AOII OO0 k xonyy obyuenus ¢ 8 knacce yuawutics ¢ 311P
noayuum ciedyroujue npeomemmusle pe3yibmamol.

— pacro3HaBaTb OCHOBHBIC BHJIBl  YETBIPEXYTOJBHUKOB, UX  DJEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU MPU PEIIEHUU F€OMETPUUYECKUX 3a/ay;

— TPUMEHSTh CBOWCTBA TOYKM MEPECEUEHUs] MEIUaH TPEyrojbHUKa (LIEHTpa
Macc) B PEIICHUH 33]1ay;

— BJIQJICTh MTOHATUEM CPEHEU JIUHUU TPEYroJIbHUKA U Tpaneuuu, IPUMEHATh UX
CBOWCTBA MPHU PELICHUM TI'€OMETPUYECKUX 3aJady; I0Jb30BaThcs TeopeMon Paneca u
TEOpPEMOM O MPOMOPLHUOHAIIBHBIX OTPE3KaX, MPUMEHATh UX JJIS PEIICHUS TPAKTUUYECKUX
3aj1ad;

— TMPUMEHSATh MPU3HAKU MOJ00US TPEYTrOJHLHUKOB B PEIICHUU T'€OMETPUYECKUX
3ajad;

— moyib3oBaThesi Teopemoil [ludaropa ist pemieHUss TeOMETPUUECKUX U
MPAKTUYECKUX 3a7a4; CTPOUTh MAaTEeMaTHYECKYIH0 MOJENb B MPAKTUYECKUX 3a]ayax,
CaMOCTOSITENIbHO JeJaTh YEPTEXK U HAXOUTh COOTBETCTBYIOLIUE JIJTUHBI,

— BIIQJICTh TOHATUSIMHU CHHYCa, KOCHMHyca W TaHTEHCAa OCTPOro yria
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, TM0Jb30BAaThCA ATUMU TOHATUSAMU ISl PELICHUS
MPaKTUYECKUX 3a/ad;

— BBIYHCIATH (Pa3IUYHBIMH CIIOCOOAMH) IUIONIAb TPEYTrOJbHUKA W TIJIOIIATU
MHOTOYTOJBHBIX (UTyp (TONB3YACh, T/I€ HEOOXOAMMO, KAIBKYJIATOPOM); MPUMEHSTH
MOJTYyYEHHbIE YMEHHS B IPAKTUUECKUX 3a/1a4aX;
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— BIQACTh TMOHSATHUSMU BIMCAHHOTO W IIEHTPAJIBHOTO YIja, WCIOJIb30BATh
TEOpEMbl O BIHUCAHHBIX yrjaxX, yriax MEXIy XopaaMu (CEeKyIIMMH) U yIiie MEeXIy
KacaTelbHON U XOPJI0H NpU PEIICHUH T€OMETPUUECKUX 3a/1ay;

— BJAQJCTh MOHSATHUEM OIUCAHHOTO 4YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
OTMCAHHOTO YETHIPEXYTOIbHHUKA TIPU PEIICHUH 33134,

— TPUMEHSTH TONMYYCHHBIC 3HAHUS HA TPAKTHUKE — CTPOUTH MAaTEeMaTHYECCKUE
MOJCNN JUTsl 337a4 PeaTbHOW JKU3HU W MPOBOJUTH COOTBETCTBYIONINE BBIYHCIICHUS C
NPUMECHCHHEM Too0Ms W TpUroHOMeTpud  (MOJB3ysACh, TAC  HEOOXOJUMO,
KaJIbKYJISITOPOM).

B coomsemcmeuu ¢ PAOII OO0 «k konyy obyyenus 6 9 knacce yuawutics ¢ 3[1P
noIYyuUm ciredyroujue npeomemmusle pe3yivmanmol.

— 3HAaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPHIX VYIJIOB, HAXOAUTh C UX
MOMOINBIO  Pa3IMYHBIC JJIEMEHTHl MPSMOYTOJIBHOTO TPEYrOJbHHUKA («pEIIeHUe
MPSAMOYTOJIBHBIX TPEYTOJBLHUKOBY); HAXOAUTH (C TOMOIIBI0 KaJbKYJIATOpA) JUIHHBI U
YTIIBI 17151 HETAOJIMYHBIX 3HAYCHHH;

— TI0JIb30BaThCsl (OpMyJlaMU TIPUBEJCHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM  JIJII  HAXOXJACHUS COOTHOIICHHM MEXIy TPUTOHOMETPUYECKUMU
BEJIMYNHAMU;

— WCIOJI30BaTh TEOPEMbI CHHYCOB W KOCHHYCOB JIJII HAaXOXKICHHUS Pa3TUIHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY), TPUMEHSITh UX TIPH PEIICHUN
TCOMETPUICCKUX 3a/1aY;

— BJAJCTh MOHATHIMHU TPEOOpa30BaHUs MOA00US, COOTBETCTBEHHBIX JIEMEHTOB
MOoJ00HBIX (UTYP; TOJIB30BaTHCS CBOMCTBAMHU MOI00MS MPOU3BOIBHBIX (UTYpP, YMETh
BBIYUCIIATh JUIMHBI W HAXOAWTHh YIJbl Y MOJOOHBIX (GUTYp; NMPUMEHATh CBONCTBA
Moj00usl B MPAaKTHUYECKUX 3a7adax; yMETh MPHUBOJUTH MPUMEPHI MOJOOHBIX (GUTYD B
OKPYXKaIoIlleM MUPE;

— TIOJIB30BATHCS TEOPEMaMU O TMPOM3BEICHUN OTPE3KOB XOPJ, O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM;

— TIOJIb30BAThCS BEKTOpPaMH, IMMOHUMATh WX TCOMETPUUYECKHH W (U3HYCCKUI
CMBICII, IPUMEHSATh UX B PEIICHUU T€OMETPUUYECKUX U (DU3UUECKUX 3a7ad; TPUMEHSTh
CKaJISIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXOXKICHUSI ITTUH U YTJIOB;

— TIOJIb30BATHCS METOJIOM KOOPJMHAT Ha IIOCKOCTH, MPUMEHATH €r0 B PEUICHUU
T€OMETPUYECKUX U TIPAKTUICCKUX 33714,

— BJQACTh IOHATHUSMH TPABUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI TYTH OKPY>KHOCTH ¥ PaIuaHHON MEphl yIia, YMETh BBIYHCIIATH IIOMIAb Kpyra
W €r0 4acTeH; MPUMEHSATH TOJyYCHHBIC YMCHUS B IPAKTUYCCKUX 33J]1a4ax;

— HAXOOUTh OCH (WJU TIEHTPHI) CUMMETPUU GUTYP, TPUMEHITH JIBUKCHUS
MJIOCKOCTH B MPOCTEHIINX CIy4asx;
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— TPUMEHSTH TONYYEHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTH MAaTEeMaTHYECCKUE
MOJIEH TS 3a/1ad peaibHOW KM3HU M MPOBOAWTH COOTBETCTBYIOIIME BBIYMCICHUS C
NPUMEHEHHWEM TMOJ00US H TPUTOHOMETpUYECKHUX (YHKIUH  (MONB3YsCh, TC
HEO00XO0IUMO, KAJIbKYJISITOPOM).

TemaTu4eckoe NJIAHUPOBAHUE
C YKa3aHUEM KOJIHYeCTBA aKaJleMUY€eCKUX YaCOB,
OTBOJUMBIX HA OCBOEHHE KAK/10il TeMbI Y4eOHOI0 npeaMeTa U BO3MOKHOCTD
HCIOJIL30BAHMS 110 ITOI TeMe JIeKTPOHHBIX (LM POBBIX) 00pa3oBaTeIbHBIX
pecypcoB, B TOM 4YHcJIe ¢ y4eTOM padoueil mporpaMMbl BOCIUTAHUS *

[ kyace
DJIeKTPOHHbIE
N Tema ypoka Koa-o DJIeMeHTBhI CO/lep:KaHus (upposric)
n/n 4acoB oOpa3oBaTe/ibHbIE
pecypcsl
Hauanbnsie TIOHSITHUS
reomerpun. Touka, mnpsMas,
OTPE30K, Jy4. Yrou.
buccekrpuca yrna. Buasl yrios.
BeprukanpHele UM CMEXHBIE
IIpocreiimme YTJIBL.
TEOMETPUUECKUE I'eomeTprueckoe MECTO TOYEK.
Gurypsl 1 ux buccekrpuca yria " https://m.eds00.ru/7f4
1 CBOMCTBA. 14 CepeMHHBIA TEPIEHANKYISP K ' 1.5828 '
N3mepenue OTpE3Ky KaK Te€OMETpPUYECKHE
TEOMETPUUYECKUX MecTa TOYEK.
BEJIMYMH JlomaHasi, MHOTOYT OJIbHUK.
CumMeTpHuuHbIe ¢burypsi.
OcHOBHbIE CBOMCTBa  OCEBOM
CUMMETPHH. [Ipumepsr
CUMMETPUU B  OKpYXarolleMm
MUDE.
OcHoBHbIE IIOCTPOEHHUS c
MIOMOIIBI0 LUPKYJS U JIMHEHKU.
TpeyronpHUK. Bsicora,
MenuaHa,  OuccekTpuca, MX
CBOMCTBA.
CaoiicTBa u IIPU3HAKU
napajuienbHbeIX npsaMbix. Cymma https://m.edso0.ru/7f4
2 TpeyronbHuKH 22 YIJI0B TpEyroibHUKA. BHemHue ' 1'5e2e '
YTJIbI TPEYTOJIbHUKA.
PaBHOOE 1peHHBIIH Hu
PaBHOCTOPOHHHN
TPEYTOJIbHUKH.
CaoiicTBa u MIPU3HAKU
paBHOOEIPEHHOTO
TPEYTrOJIbHUKA. [Tpusnaku
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pPaBEHCTBA TPEYTOJIbHUKOB.
HepaseHcTBO TpeyronbHuKa.
[IpsiMOyTONIBHBIN  TPEYTOJIbHUK.
CBOICTBO MeIUaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

NPOBEAEHHOM K TUIIOTEHY3E.
IIpuzHaku paBeHCTBa
MPSIMOYTOJILHBIX
TPEYTrOJIbHUKOB.

[IpsAMOYTONBHBIN TPEYTOJIBHUK C
yriiom B 30°.

[TapannenbHbie
npsiMble, CymMMa
YIJI0B TPEYrOJbHUKA

14

[TapannensHOCTH u
HEePHEeHIUKYIIIPHOCTD MPSIMBIX.
CaoiicTBa u IpU3HAKU
napajulelnbHbIX mpaMbix. Cymma
YTJIOB TPEYTOJIbHHKA.

https://m.edsoo.ru/7f4
15e2e

OKpy’>KHOCTb U KpYT.
I'eomerpuueckue
IIOCTPOEHHUS

14

OKpyKHOCTb U KpYI, XOpla H
JIAAMETD, ux CBOICTBA.
Bsaumnoe pacnosoKeHue
OKPYKHOCTHU u IPSAMOM.
KacarenbHass u cexymas K
OKPY’KHOCTH. OKpy>KHOCTb,
BIIMCaHHAas B yroji. Bnimcannas u
OIMCaHHAas OKPY>KHOCTH
TPEYTOJIbHUKA.

HepaBenctBa B reomerpuu:
HEPABEHCTBO TPEYTrOJIbHUKA,
HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa O OoiblIeM yrie u
OoJbILIeH CTOpPOHE
TpeyronbHuka. lleprnenaukyisp
1 HaKJIOHHAs.

https://m.edsoo.ru/7f4
15e2e

IToBTOpEHME,
0000111eHIE 3HAHUI

https://m.edsoo.ru/7f4
15e2e

Hroro:

68

8 kiace

n/n

Tema ypoka

KoJua-Bo
JacoB

DJIEeMEHTBHI COJlep:KaHMs

DJICKTPOHHBIE
(uu¢posBbIe)
o0pa3oBaTte/ibHbIE

pecypchl

YeTsIpEXYroJbHUKN

12

YUeThIpEXYrOJIbHUKU.
[Tapannenorpamm, ero npu3sHakKu
u cBoucTrBa. YacTHble ciyyau
rapajuieJIorpaMMOB
(IpSAMOYTONIBHUIK,
KBajapaT), HX
CBOMCTBA. Tpanenus,
paBHOOOKass  Tpameuus, €€
CBOMCTBA u IIPU3HAKU.
[IpssMoyronbHas Tpamneuus.
Meron ~ ynBOECHHMsS  MEJIUAHBI.

poMo,
NpU3HAKU U

https://m.edsoo.ru/7f4
17e18
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IlenTpasibHass CUMMETPHS.

Teopema ®aneca u

Teopema daneca u Teopema o
IIPONIOPLIMOHAIBHBIX OTPE3KaXx.

CpenHue IUMHUM TpPEyrojibHUKA
n Ttpanenuu. IlenTp Macc

Teopema o TPEYroJbHUKA. https://m.edsoo.ru/7f4
MIPOTIOPITUOHATBHBIX 15 [TonoGue TPEYTrOJIbHUKOB, 17018
OTpe3Kax, MOJ00HbIe KOA(QPHUIHEHT noao0usl.
TPEYTOJIbHUKU [Ipu3znaku noao0us
TPEYroJbHUKOB.  [IpuMeHeHue
noxoous pu peLeHun
MPAKTUYECKHX 3a/1a4.
CBoiicTBa Iomangeu
F€OMETPUUYECKHUX dburyp.
IImontans. DopmyJibl IUIA IO U
Haxoxnenue TPEYrOJIbHUKA,

IoIaen napajienorpaMMa, pomba U https://m.edsoo.ru/7f4
TPEYTrOJIBHUKOB U 14 Tpaneuuu. OTtHouleHue ' 1.7618 '
MHOI'OYTOJIbHBIX IoImazae noJo0HbIX GuUryp.
¢uryp. [Inomanu Beruucnenune IJIOIIAECH
no1I00HBIX (QUryp TPEYTrOJIbHUKOB u

MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare
Teopema [Mudaropa.
[Ipumenenue TEOPEMBI
[Mudaropa npu peleHuu
MIPAKTUYECKHX 3a/1a4.
Teopema [Tudaropa Cunyc,  KOCHHYC,  TaHTEHC https://m.edsoo.ru/7f4
U Hayasa 10 OCTPOro yria MHpsIMOYTOJbHOI'O 17018
TPUTOHOMETPHHU TPEYroJbHHKA. OcHoBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO.
Tpuronomerpuueckue GyHKIUU
yrioB B 30, 45 u 60°.
BrincanHble W LEHTpalibHBIE
Vsl B YIJIBI, YTOJI MEXKIY KacaTeabHON
OKpY>KHOCTH. U XOpAOWU.  YTiuel  MexAy
Briucannsie n XOpJIaMH " CEKYIINMHU.
OIMCaHHbIE BHI/Ica‘IjIHLIe W OIHCAaHHBIE | ttps://m.edsoo.ru/7f4
YeThIPEXyTOJIbHUKH. 13 YeTHIPEXYTOILHUKN. B3anMHoe 17018
KacarenbHble k pacrioyio’keHue JBYX
OKPY’KHOCTH. OKPY’KHOCTEM. Kacanue
Kacanue OKPYKHOCTEH. Ob6mue
OKPY>KHOCTEH KacaTeJbHbIE K JIBYM
OKPY’>KHOCTSIM.
[ToBTOpEHME, 4 https://m.edsoo.ru/7f4
00o0011eHne 3HaHU| 17e18
Hroro: 68
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9 kJacce

JIeKTPOHHbBbIE
Ne Kou-Bo U(ppoBbIE
Tema ypoka JJIeMeHTBI COAePKAHMS (pp )
n/n 4acoB oOpa3oBaTe/ibHbIE
pecypcsl
CuHyc, KOCUHYC, TAaHTE€HC YTJIOB
or 0 pmo 180°. OcHoBHOE
TPUTOHOMETPHUECKOE
TOXIECTBO. DopMyiisl
Tpuronomerpus. . mlsle - PMY
Teopembl KOCUHYCOB PHBEI ' https://m.edsoo.ru/7f4
1 16 Pemenue TPEYrOJIbHUKOB.
Y CUHYCOB. Pemenue lal2c
Teopema KOCHHYCOB M Teopema
TPEYroJbHUKOB
CHUHYCOB. Pewenne
MIPAKTUYECKHUX 3a/1a4y c
WCTIOJIb30BaHUEM TEOPEMBI
KOCHHYCOB U TE€OPEMbI CHHYCOB.
[IpeoOpazoBanue o100wsl.
[Tonobue COOTBETCTBEHHBIX
[IpeobpaszoBanue
Hono6Hs HIIEMEHTOB.
' Teopema o  mpowussencHum | https://m.edsoo.ru/7f4
2 Metpuueckue 10
OTPE3KOB XOpJ, TEOPEMBI O lal2c
COOTHOIIEHUS B
MIPOU3BEACHUN OTPE3KOB
OKPY>KHOCTH
CeKyIINX, TEOpeMao KBaJpare
KacaTeJIbHOU.
Bexrop, JUTHHA (Monyb)
BEKTOPA, COHAIIpaBJICHHbIE
BEKTOPBI, MIPOTHBOMOJIOKHO
HarpaBJIEHHbIE BEKTODBI,
KOJJTMHEAPHOCTh BEKTOPOB,
aBEHCTBO BEKTOPOB, OIeEpaliu
P POB, OTEPAMIH | ys: /1m edsoo.ru/74
3 BexTops! 12 HajJ BeKTopamH. PasznoxxeHue 1a12¢
BEKTOpa o IBYM
HEKOJUTMHEAPHBIM BEKTOpaM.
Koopaunatst BEKTOpaA.
CkanspHoe IIPOU3BE/ICHUE
BEKTOPOB, TPUMEHEHHEe  JJis
HaXOXKJICHHS JUTMH U YTIIOB.
JlekapToBbl ~ KOOpJAMHATHI ~ Ha
IJIOCKOCTH. YPaBHEHUS NIPSIMOU
JlexapToBbI .
U OKPY)KHOCTH B KOOpAWHaTax, | https://m.edsoo.ru/7f4
4 KOOPJIWHATHI HA 9 .
MEepPECEUCHNE OKPYKHOCTEH W lal2c
IUIOCKOCTH
npsMbIX. MeTox KoOpauHAT u
€ro MpPUMEHEHHE.
[IpaBuibHBIE [IpaBubHBIE MHOTOYTOJBHHKH.
MHOTOYTOJTbHUKH. Jnuna okpyxHocTu. ['pagycHas
5 JlinHa OKpYKHOCTH 5 W paguaHHas Mepa yrua, | https://m.edsoo.ru/7f4
U IJIOIIAJb Kpyra. BBIYMCIICHUE JUITMH JIyT lal2c
Boruucnenune okpyxkHocten. Ilmomans kpyra,
Iomaaei CEKTOpa, CETMEHTA.
JIBHKEHUS JBiKeHms frocKocTH | https://m.edsoo.ru/7f4
6 6 BHYTPEHHUE CHMMETPHU  (DUTYp
MJIOCKOCTH lal2c
(BHCMCHTapHBIC HpC,I[CTaBJ'IeHI/ISI).
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[TapannensHsbiil nepeHoc. I1oBopoT.
IToBTOpEHUE,
5 06001eHue, 7 https://m.edsoo.ru/7f4
cucTeMaTu3aIus lal2c
3HaAHUUI
Hroro: 68

* VYyer paboyeil mporpamMmbl BOCIHUTAHHS B TEMATHUYECKOM IUIAHUPOBAHUU
pabouux mporpaMm y4eOHBIX MPEIMETOB YTBEp)KAaeTcs mpuxkazoM aupexkropa MbOY
COLII Ne 55 na Texyuuit yueOHbIl roja He nmo3aHee 31 aBrycra.
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