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HOACHUTEJIBHAA 3AIINCKA

['eomeTpusi Kak OJMH M3 OCHOBHBIX pa3/IeIOB UIKOJbHOW MaTeMaTHKH,
UMEIOIINUNA CBOEH IebI0 00ECTeUnTh M3yYeHUEe CBOMCTB W Pa3MepoB QUTYp, HX
OTHOLIEHUI M B3aUMHOE PACHOJIOKEHHE, ONUPAeTCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUIICS YUYUTCS MPOBOJUTH
JTIOKa3aTeIbHbIE PACCYKICHHUSI, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUSI, TOKa3bIBATh
VCTUHHBIE YTBEPKJECHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJiIeHUs «OT TMPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxkIeHus. Ocoboe 3HaueHHe JoKazaTelibHas
JIMHUS UMEET AJI YTIyOJIEHHOTO U3YUYEHUSI MAaTEMATUKH.

[lenpto U3y4yeHUs reOMETPUU SBIISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIpU PEIICHUHN KaK MaTeMaTUYECKUX, TaK U MPAKTHUYECKUX 33724, BCTPEUAIOLIUXCS
B peanbHOM ku3HM. OOyuaromuiics JODKEH  HAy4YUTbhCS — ONPENeNsiTh
F€OMETPUYECKYIO (DUrypy, ONMHCHIBATH CIOBAMHU YEPTEXK WIM PUCYHOK, HAWTH
IJIOMIAlb  3€MEJIbHOTO  y4yacTKa, pPacCYUThIBaTh  HEOOXOAUMYIO  JJIMHY
OTTOBOJIOKOHHOTO Kabenst win TpeOyemble pa3sMmepbl rapaxka JJjisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIHUTENIbHAS JUHUA B U3YYEHUU T€OMETPUHU.
[Ipu pemeHun 3aay MPAKTUYECKOTO XapakTepa OO0y4arolUiCS YYUTCS CTPOUTH
MaTeMaTUYECKHEe MOJIEIM  peallbHbIX JKU3HEHHBIX CHUTyalui, MPOBOJIUTH
BBIYUCJICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3yJIbTaTa.

Oco0eHHOCTh YU4eOHOTO Kypca yriyOJEHHOTO U3YYEHHUS] T€OMETPUH COCTOUT
B TOM, YTO OOy4YaronIxecs: He MPOCTO 3HAKOMSATCS C ONpPEACIEHHBIMU MOHATUSIMU, a
YBEpPEHHO OBa/ieBat0T UMH. CylIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOr0 Kypca
TEOMETPUH U3YyUalOTCsl Ha OoJiee rIIyOOKOM YPOBHE, a 00yUaronuecs npuoopeTaroT
YMEHHUSI, TTIOMOTAIOUIME MM YBEPEHHO NPHUMEHSATh CBOM 3HAHHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MPeIMETax, MPexk/e Bcero pu3nuke u nHhopMaTHke,
a TaKXXe TO0JIb30BAaThCS TOJYUYCHHBIMH 3HAHUSMH TIPU PEIICHUU MPAKTHYCCKUX
3ajay.

CormacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3ydaeTrcsl yriayOnEHHBIM
y4eOHbIl Kypc «I'eoMeTpus», KOTOPHIN BKIIOYAET CIETYIONINE OCHOBHBIE Pa3/eibl
cogepxkanusi: «Hawama  reomerpum», «TpeyroabHukm», «OKpYKHOCTBY,
«YetbipéxyronbHukmny, «[logobuey, «dmeMeHTsl TpuroHomeTpuny, «llnomanmny», a
Takxke «Meton koopauHaty, « Bekrops», «IIpeodpazoBanHus MI0CKOCTH.

Ha wusyuenue yueOHoro kypca «['eomerpusi» orBogutcs 306 udacos: B 7
kiacce — 102 yaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heento), B
9 knacce — 102 vaca (3 gaca B HEACIHIO).

B umensx peanuzauudd mporpamMm yrilyOJIEHHOTO HW3Y4YEHUSI MaTeMaTHKH,
pa3BUTHS MHTEJUJIEKTYaJIbHbBIX Ka4ecTB JUYHOCTH, dbopmupoBaHus



IPOCTPAHCTBEHHOI'O BOOOpak€HHUs M aOCTPAKTHOIO MBIIUICHHS, pPa3BUTHUSA
JIOTUYECKOTO  MBILUIEHUS, OOy4YeHUsT  pELIEeHUI0  3aJad  [PaKTUYECKOU
HanpaBieHHocTh Ha npeamer «['EOMETPUS» noGaBiaen 1 wac u3 yactu
y4yeOHoro IiaHa, (GopMUpPyeMOHl ydacTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHMM.



COIAEPKAHUE OBYUEHUA

9 KUIIACC

Peumrenue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° mo 180° OcHoBHOE
TPUTOHOMETPUYECKOE  TOXJECTBO. ®opmysibl  TPUBEACHUS. Pemenue
TPEYTOJbHUKOB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. Pemenune
MMPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenune 3a1a4 reoMeTprU4ECKON ONTUKH.

Tpuronomerpuueckue dbopmyIbI TSt IJIOIIAN  TPEYroJibHUKA,
napayenorpamma, pomoOa, Tpaneuuu. dopmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyroJibHMKOB

Xopapl ©W MOAOOHBIE TPEYrOJIbHUKA B  OKPYXKHOCTH. Teopema o
MIPOU3BEJICHUN OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEIACHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBaJpare KacarteiabHOW. [[puMeHeHue nmpu permeHnu reoOMEeTPUUYECKUX
3amay. Teopembl UeBnsl 1 Menenas. [loHsTHE O TOMOTETHH.

MeTtoa KOOpaAMHAT

VYpaBHeHUEe MPAMON Ha TJIOCKOCTH. YTIOBOW KOA(D(UIIMEHT W CBOOOAHBIN
YJI€H, WX TeOMETpUYECKHil cMbIch. [lapaienbHOCTh W MEPHEHIUKYISIPHOCTD
npsIMBIX (depe3 yriioBod Ko (OUIIMEHT).

VYpaBHeHHE OKpYKHOCTH. HaxoxkIaeHne mepeceyeHnii OKPYKHOCTEH U
NpsAMBIX B KoopauHatax. PopMyra pacCTOsAHUS OT TOYKK 10 npsMou. [limomans
napajjenorpaMma B KOOpAWHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpuMeHeHne METOIa KOOPAMHAT B TPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1a4ax.

BexkTopsl

Bekropel Ha miiockocTu. CnoXeHWE W BBIYMTAHHE BEKTOPOB — IIpaBUia
TPEYTOJbHUKA U MapajulesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha 4ucio. KoopanHaTel
BekTOpa. CIIO)KEHME M BBIYMTAHUE BEKTOPOB, YMHOXXCHHE BEKTOpa HA YHUCIO B
koopauHaTax. [[pumeHneHnre BEeKTOpOB B (PU3HKE, LIEHTP MaccC.

[Tonsitue o Oasuce (Ha TUIOCKOCTH). PasimokeHHWs BEKTOPOB MO Oaswmcy.
CkansipHoe NpPOU3BEICHUE BEKTOPOB, '€OMETPUUYECKUN CMBICT U BBIPAXKEHHE B
JEKapTOBBIX KOOpJWHATaX. JIMCTpUOYTHBHOCTH CKaJISIPHOTO IPOU3BEICHUS.
CkanmgpHoe Tpou3BeIeHUE U npoeuupoBaHue. I[IpuMeHeHue CKaIsIpHOTO
NpPOU3BEJCHUSI BEKTOPOB IS HAXOXKIEHHS [JJIMH W yrioB. Pemienue
FEOMETPUYECKHX 3a/1a4 C OMOUIBIO CKAJIIPHOTO MPOU3BEICHHUS.



JiuHAa OKPYKHOCTH M IJIOIIAAb Kpyra

[IpaBunbHBIE MHOTOYTOJbHUKH. JlnuMHa OKpyXHOCTU. ['pamycHas u
paavaHHas Mepa yria, BbIUHUCICHUE JJIUH Iyr OKpyxkHocTeu. [lnomans kpyra,
CeKTOpa, cerMeHTa. Mictopuueckne cBeACHUS 00 M3MEPEHHUH ITTUHBI OKPYKHOCTH U
IJIOIIAN KpyTa.

JIBMKEeHM A MJIOCKOCTH

[lentpanbHas cummetpus. LlenTpanbHOo-cuMMmeTpuuHbie Gurypsl. [ToBopoT.
OceBasg cummetrpusa. Ourypel, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapaytenbHbIN IEPEHOC.

[Tonsitue nBwxeHuss U ero cpoiictBa. PaBenctBo Quryp. IlposiBieHus
CUMMETPUM B TIPUPOJE, KUBOMUCHU, CKYIBITYype, apxutekrype. Kommoszuuuu
JBIDKEHUH (TIpocTeiiime npumepsl). [I[puMeHeHne B reoMeTpUIeCKUX 3a1a9ax.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Ppe3yJbTaTbhl OCBOCHUA MPOTPaMMbl IO MaTEMaTUKE
XapaKTEepU3yrTCs B HaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUEM HHTEPECa K NPOIUIOMY U HACTOAIIEMY POCCHMCKOU
MAaT€MAaTHKH, [€HHOCTHbIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHUUCKHX
MAaTEMAaTHKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTIKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpaaaHCKOro0 ¥ IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEHN TpakJlaHWHA U peasiu3allii ero
npaB, TPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMN, MPOIEAYpP TPAkKIAHCKOTO OOIIecTBa (Harmpumep,
BBIOOPBI, OMPOCHKI), TOTOBHOCTBIO K OOCYXKJIEHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUW HAyKH, OCO3HAHHWEM BaXHOCTH
MOPaJbHO-3THYECKUX MPUHIUIOB B IESITEIbHOCTH YYEHOTO;

3) TPy10BOT0 BOCTIUTAHUSA:

YCTAHOBKOII Ha aKTUBHOE Yy4YacTU€ B PEIICHUHM NPAKTHUUECKUX 3a]a4
MaTE€MaTH4YECKOW HAIpPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYECKOIO
00pa3oBaHUsI Ha MPOTSHKEHUM BCEM JKU3HU U1 yCHEUIHOM MpodecCHoHaIbHOU
NEATeIbHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHON TPAEKTOPUU 00Opa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3CTETHYECKOT0 BOCIIUTAHUA:

CIIOCOOHOCTHIO K OSMOIMOHAIIBHOMY U  3CTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTHYeCKHX OOBEKTOB, 3a/lau, PEUICHUW, paCcCyX IEHUW, YMEHHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTe! HAYYHOTO MMO3HAHMS:

OpUEHTAIIME B JIESITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeIOBEKa, MPUPOJIbI U
o01lecTBa, MOHMMAHUWEM MATEMaTUYECKOM HayKu Kak c@epbl 4YelIoBEYeCKOn
JEATENIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHUS LMBWIN3ALINH,
OBJIQJICHUEM SI3IKOM MAT€MaTHKH M MAaTEMATHUYECKOW KYJbTYPOU KaK CPEICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMU UCCIIEIOBATEIbCKON IESITEIbHOCTH;

6) ¢pusnueckoro Bocnutanusi, GOpMHPOBAHHUSA KYJIbTYPbl 310POBbSI U
IMOIMOHAJIBLHOIO 0JIaronoJay4uns:



TOTOBHOCTBIO NPHMEHSATh MAaTEeMaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO
30pOBbsS, BEACHHMS  370pOBOro  oOpa3a O KM3HU  (3J0pOBOE  IHTAHHE,
COQIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryjsipHas (Qunveckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUHU, NPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTr'O )K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0TNYeCKOT0 BOCIIUTAHMS:

OpHMEHTAlMEN HAa MPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUJIS pEUIEHUs 3a7a4
B 00JJaCTM COXPAaHHOCTH OKpY>KaroUledl cpebl, IMJIAHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUN I OKPY>KAIOIIEH Cpelpl, OCO3HAHUEM
r1100aJbHOr0 XapakTepa 3KOJOTHYEeCKUX MPpo0JieM U MyTel UX peleHus;

8) ajanTanuM K M3MEHAIIMMCH YCJOBUSM COLMAIBHON W NMPUPOIHOH
Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSX HEOINPEAECIEHHOCTH, IMOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA Yy APYIHX JIojed, nmpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKMA U KOMIIETEHILIUU U3 OMbITa IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBATH HJIEH,
MNOHATHSA, TUNOTE3bl 00 0OBEKTAX U SABJICHUSAX, B TOM UUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH, IJIAHUPOBATH
CBOC pa3BUTUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpPUHUMaeMble pElIeHUs U JACUCTBUA, (OPMYyIHPOBATH M OICHUBATh PHUCKU U
HOCTIEeACTBUSL, (HOPMUPOBATH OMBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHHUs MpOrpaMMbI [0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocst 0yayT copMUpoOBaHbl MeTaNPeAMeTHbIE
pe3yJibTaThl, XapaKTepU3YIOIINECs OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEHCTBUSMH,  YHUBEPCAIbHBIMA  KOMMYHHKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue aeicTBus:

BBISIBJISITH U XapPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIYy MOHATUSAMH, (POpMyTUpOBaATH
ONpe/IeNICHUs] IOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(DUKAIIUH,
OCHOBAHUSI JIJ1s1 000OIICHHS M CPAaBHEHHS, KpUTEPUHU TTPOBOJUMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIBLHBIC ¥ OTPUIATCIIbHBIC, CIMHUYHBIC, YaCTHBIC M OOIIHME, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEYUN;

JienaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIOUECHUH 110 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHWN (TIPSAMBIE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEIHHO JOKA3aTebCTBA MAaTEMaTUYECKHUX
(dakToOB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHATh METOJ] MaTeMaTHYeCKOW WHIYKIIMK, OOOCHOBBIBaTH COOCTBEHHBIC
paccyXICHUS;

BBIOMpATh CrMocod peleHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PCIEHHUsA, BHIOWpAaTh HauOoliee TMOAXOMSAIMMA ¢ y4ETOM
CaMOCTOATENLHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibcKkue 1eiCTBUS:

UCTIOJb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUIT WHCTPYMEHT TO3HAHMSA,
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MpoodsieMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh HCKOMOE W JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJMUTH IO CAaMOCTOSITENIFHO COCTaBICHHOMY IUIAHY OKCIIEPUMEHT,
UCCIICIOBAHUE TI0 YCTAaHOBIIEHHWIO OCOOCHHOCTEW MaTeMaTHYeCKOTrO OOBEeKTa,
3aBHCHUMOCTEH 00BEKTOB MEXAY CO0O0i;

CaMOCTOATENHbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI MO pe3yjbTaTam
NpOBEAEHHOTO  HAONIOACHMS, WCCIEAOBAaHMSA, OKCIEpUMEHTa, OIICHHWBAThH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3YJIbTATOB, BHIBOJOB U 00OOIICHMIA,

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKXKe BBIABUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIISATh HEJAOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMAIMM, JaHHBIX,
HEOOXOUMBIX JIJISl pEUICHHs 3a/1a4H;

BEIOWpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BbIOWpaTh (popmy mpenctaBieHuss UWHOpMAIMM W WUIIOCTPUPOBATh
peraeMbIe 3a/1aud CXeMaMHu, TharpaMMaMi, HTHOW rpaduKoi U UX KOMOMHAIIMSIMU;

OIICHUBATh HAJA&KHOCTh MHPOPMAIUH 10 KPUTEPHUSIM, TPEITIOKCHHBIM WU
c(hopMyITUPOBAHHBIM CAMOCTOSITEBHO.



KoMMyHUKATHBHBIE€ YHUBEpPCAJIbHbIE YUeOHbI€ 1elCTBHS:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3adayd,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3ybTarT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIA€MOI TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBAaTh UJCH, HAIlEJICHHbIE Ha TOUCK
pEIIEHUs, COIMOCTAaBIISATh CBOM CYXICHUS C CYXICHUSIMHU IPYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3iMyMe M CXOJICTBO MO3UIIMI, B KOPPEKTHOM (opme
dbopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBAHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MpE3CHTAIUU U OCOOCHHOCTEN ayAUTOpUH;

MOHUMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIAYAIbHOU
paboThl MpU pEIICHUH Y4YeOHBIX MaTEMaTHYECKUX 3ajad, MPUHUMATh Ielb
COBMECTHOM JIEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI,
pacrpefiensaTh BUIbl pabOT, JOTOBApUBATHCA, OOCYXKJIaTh MPOLECC U Pe3yJbTar
paboThI, 0000TaTh MHCHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboTel (0OCyX)aeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYpPMB» W UWHBIE); BBIMIOJHATH CBOIO 4YacTh palbOThl U
KOOPJAVMHUPOBATh CBOU JCHUCTBHS C JPYTMMH YJIEHAMH KOMAaH[bI, OICHUBATh
KaueCTBO pe3yJibTaTa M KadeCTBO CBOEro BKJIajJa B OOHMH pe3ynbTaT Mo
KpUTepusiM, chOpMYyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBePCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEUICHUS B JKU3HEHHBIX M YYEOHBIX CUTYallUsX,
OPHUEHTUPOBATHCA B PA3IUYHBIX MOAXOJAX MPUHITHUS PEIICHU (MHIWBUAYAJIBHOE,
IpyIIOBOE);

CaMOCTOSITENIbHO COCTaBJISTh IUIaH, allTOPUTM peElIeHUs 3aaadu (WM ero
4acTh), BBIOMpATh CHNOCOO pEIICHUS C YYETOM HMMEIOUIUXCS PECypcoB |
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATH W KOPPEKTUPOBATH BapHAHTHI
penieHuit ¢ yaéTomM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAJbHbIH UHTEJIEKT:

BJIQJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI MPpoOIecca U pe3yJibTaTa
pENICHHs] MAaTEMaTHIECKOM 3a7a9i, CAMOMOTHBAIIUN U PEIICKCUH;

MPEIBUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU 33J1a4H,
BHOCUTh KOPPEKTHUBBI B JICSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH INOCTABJICHHONW LEIU U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHHKEHUS WU HEIOCTHXKEHHS! LIEIH, HAXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAJKAaTh 3MOLMH NPU H3YYEHHMH MaTEMaTUYECKUX OOBEKTOB M (PAKTOB,
JaBaTh SMOLIMOHAJIBHYIO OLEHKY PEIICHUS 3a/1a4u.

NNPEIMETHBIE PE3YJIBTATBI

K koniy 00yuenus B 9 kj1acce 00ydJaromuics MOTYYUT CISAYIONMNE TPEAMETHBIC
pE3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, YMETh HaXOJUTh C UX
MOMOIIIBI0 PA3JIMYHBIC 3JEMEHTHl MPSMOYTOJBHOTO TPEYroJIbHUKA («peIieHue
NPSIMOYTOJLHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOINIBIO KATbKYJIATOPA) JJIUHBI
Y YTJIbI 1J19 HETAOJUYHBIX 3HAYCHUM.

[Tonb3oBaThecst popmyliaMu MPUBENCHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM ISl HAXOXJACHUS COOTHOLICHUN MEXIYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHATh HUX JJIS
HaXO0XJICHUSI PA3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbLHUKOBY),
IIPU PEUICHUH TEOMETPUUYECKUX 3ajad. [IpuMeHsATh mNolydeHHBIE 3HAHUS IIPU
pEILICHUY NMPAKTUYECKUX 3a]1a4.

[IpUMEHATH TPUTOHOMETPHUIO B 33J1a4axX Ha HAXOXJICHUE TIOIIA N, BEIBOJUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (OpMyIamMHu JUIsl TUIOMIATH TPEYTOJIBHUKA,
napajenorpaMmma, pomM0a, Tpamneiu, BEBIBOAUTh U TPUMEHATh popmyiny ['epona u
dbopMyITy IS TUIOIIAAN BBITYKIIOTO YETHIPEXYTOIbHUKA.

NmeTs mnpencTaBieHWE O TOMOTETHH, NPUMEHATh B MPAKTHYECKUX
CUTYyaIUSIX.

Hcnonb3oBaTk TeopeMsl UeBbl 1 MeHenas rmpu pereHuu 3ajad.

Hcnonp3oBaTh TEOpEMBI O BIMCAHHBIX YIJIAX, YINIAX MEXAY XOpAaMHU
(CeKylIMMHM) U yIijie MeXIy KacaTeIbHON U XOPJION MPHU PEIICHUH T€OMETPUIECKUX
3aaa4. /loka3plBaTh U NPUMEHSATH TEOPEMBI O MPOW3BEACHUU OTPE3KOB XOpJH, O
IIPOU3BENCHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

Brnanerr moHsATHEM KOOpAMHAT Ha IJIOCKOCTHU, pabOTaTh C ypaBHEHHEM
npsIMOM  Ha TIJIOCKOCTH. Bnaners mNOHATUSMU yTIOBOTO KO3 dUIIMEHTa U
CBOOOJHOTO YJIeHa, MOHUMATh MX TCOMETPUYECKUM CMBICT U CBSI3b YTJIOBOTO
kod(punreHTa ¢ BoO3pacTaHUEM U YObIBaHMEM JUHEWHOW (QYHKUMH. YMETh
pemarb METOAOM KOOPAMHAT 3aJayd, CBA3aHHBIE C MAPAUICIBHOCTBIO U
MEPIIEHAUKYJISIPHOCTBIO TPAMBIX, NIEPECEUCHUEM IIPSMBIX, HAXO0XICHUEM TOYEK
IIepeCceyYECHUs.



BriBoguTe M BiaseTh ypaBHEHHEM OKPYKHOCTH. Mcmonb3oBaTh METON
KOOPJIMHAT JIJIi HaXOXXJCHHUS TICPECCUCHUN OKPYKHOCTEH M TpsAMBIX. Biamersb
dbopMynIamMu pacCTOSHHUSI OT TOYKH J0 TMPSMOH, TUIOMIAAM TapajuieiorpaMMa B
KOOpJIMHATaX, WUMETh TMOHATHE 00 OpPHUEHTHUPOBAHHOW TuIomaau. Ilomb3oBaThCs
METOJIOM KOOpJAWHAT Ha IUIOCKOCTH, TMPUMEHSTh €ro TMPU  PEIICHUU
TEOMETPUYECKUX U TPAKTUYECKUX 3ajad. [IpUMEHSTh METOJl KOOpJIMHAT B
IIPAKTUKO-OPUCHTHUPOBAHHBIX TCOMETPUUCCKUX 3aj1avax.

Brnagets moHsATHEM BEKTOpa. YMETh CKJIAAbIBAaTh M BHIYHTATH BEKTOPHI,
YMHOXXaTh Ha YHUCJIO, BIAJETh MPaBUIAMH TPEYTroJbHUKA W TMapauieiorpaMMa.
Branets mpakTHYeCKUMHM UHTEPIPETAUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCSA
KOOpJIMHATAaMH BEKTOpa. BlajgeTs CJlI0KEHWEM ¢ BBIYUTAHUEM BEKTOPOB,
YMHOKCHHEM BEKTOpPA Ha YUCIIO B KOOPIMHATAX.

WNwmets pencrasieHue o 6as3uce (Ha mIOCKOCcTH). PackiaapiBaTh BEKTOPHI TIO
O6asucy. PackmampiBaTh BEKTOphI CHJI C TOMOIIBIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHUN. [IpuMeHsTs ToNydeHHbIE 3HAHUS B
MPOCTEUITNX (PU3HUSCKHX 3a/1auax.

Brnagets TOHATHEM CKaIspHOTO TMPOU3BEACHHUS BEKTOPOB, MOHUMATh €TO
TCOMETPUYECKUA CMBICI W YBEPEHHO TIOJIb30BAThCS €T0 BBIPAKEHUEM B
JIEKapTOBBIX KOOpJMHATaX. 3HATh JUCTPHUOYTUBHOCTH CKAJSIPHOTO MPOU3BEICHUS
U €ro CBsI3b ¢ MpoenupoBanueM. [I[puMeHsTh CKaJIsipHOE MPOU3BEICHUE BEKTOPOB
JUTSI HAXOXKJECHUS JIJTMH M YIJIOB. PermaTh reoMeTpUYecKHe 3aJadd C TOMOIIBIO
CKaJIIPHOTO TIpom3BeeHus. VCImoap30BaTh CKaIsIPHOE MPOU3BEICHUE BEKTOPOB B
anreOpandecknx U (GU3NIECKUX 3a7a9ax.

Brnanets NMOHATHSMU MPaBUIBHOTO MHOTOYTOJBHUKA, JJIWHBI OKPYKHOCTH,
JUTHHBI YT OKPY>KHOCTH M PaJIMAaHHOW MEPBI YIJia, BEIYUCIATH TUIOMIAAL Kpyra U
ero yacreid. [lonnMarb cmbict uncia w. [IpuMEHSTH TOJyYCHHBIC YMEHHS IPH
pEelICHNH MPAaKTHYECKUX 3adad. 3HaTh HCTOPUYECKUE CBEICHHUS 00 W3MEpEHUU
JUTHHBI OKPY>KHOCTH ¥ TUIOIIAIA KpyTa.

Wmers mnpenctaBieHue o0 MpeoOpa3oBaHUM TUIOCKOCTH, O JBHIKEHUSX.
HaxomuTe ocH, LEHTPhl CHUMMETPUH (HUTyp, IEHTPHI IOBOPOTA, HAXOJIUTh
KOMITO3HUIIMKM TPOCTEHIHMX TpeoOpazoBanmii. [I[pUMEHATh NBWKEHHS TUIOCKOCTH
TIPY PEIICHUU TEOMETPUIECKUX 3a1a4.

[TpuMeHsATh TOTyYeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTH MATEMATHYECCKUE
MOJIENU JIJIS 3a/1a4 PeabHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TPUMCHCHUEM TIOJI00MS W TPUTOHOMETPUYECKHX (YHKIHH (ITONB3YysICh, TIIE
HEO0OXO0JIUMO, KATbKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KVIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMbl

Ne i/

Pemenue TpeyroabHUKOB

[TomoGue TpeyroIbHUKOB

Meron kKoopauHar

Bexkrops!

JlinHa OKpY>KHOCTH U IJIOLIAAb KpyTa

JIBM>KEHUS TNTOCKOCTH

[ToBTOpenue, o600mEeH e,
cUCTEMaTH3aINI3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Beero padoTbI
22 1
12 1
10 1
20 1
16 1
10
12 1
102 6

Kourpoabnusie IIpakTnyeckue

DJIeKTPOHHBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [JOK
https://m.edsoo.ru/dddde230

bu6mmorexa [JOK
https://m.edsoo.ru/dddde230

bu6mmorexa [JOK
https://m.edsoo.ru/dddde230

bub6mmorexa [JOK
https://m.edsoo.ru/dddde230




IHOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC

Ne i/

10

Tema ypoka

Cunyc, KOCUHYC, TaHTeHC yTrioB oT 0 10
180°

OcHOBHOE TPUTOHOMETPUICCKOC TOKIACCTBO

@dopmyJibl TPUBEICHUS

®opmyJibl IPUBEACHUS

Pemenue TpeyronbHukoB. Teopema
KOCHHYCOB

Pemrenne tpeyronbHukoB. Teopema
KOCHHYCOB

Teopema cuHyCcOB

Teopema cunycos

Pemenue npakTuyeckux 3aaay ¢
HCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Pemrenne npaktuueckux 3agad ¢

KoanuyecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThbI

IIpakTHyeckue
padoThbI

DJIEKTPOHHBIE
uudpossie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmorekxa [IOK
https://m.eds00.ru/33005d2b

bu6mmorekxa [IOK
https://m.edsoo.ru/aba8dd52

bu6mmoreka [IOK
https://m.eds00.ru/98813486

bu6mmoreka [IOK
https://m.edsoo.ru/e00324ad

bu6mmoreka [IOK
https://m.eds00.ru/9738e456
bu6mmorexa [JOK
https://m.edsoo.ru/d934a6e6

bu6mmorexa [JOK
https://m.edsoo.ru/820ebf06

bu6mmorexa [JOK
https://m.eds00.ru/000dd68f

bu6mmorexa [JOK
https://m.edsoo.ru/da65db4c

bu6mmorexa [JOK



11

12

13

14

15

16

17

18

19

20

21

22

HCIIOJIb3OBAHHUEM TCOPEMbI KOCUHYCOB U
TCOPCMbI CHHYCOB

Pemenue npakTuyeckux 3aaay ¢
HCTIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Pemrenne npaktuueckux 3agad ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpuyeckue GopMyJIbl s
IJIOLIAIA TPEYTOIbHHKA, ITapajlIeiorpaMmma

Tpuronometrpuyeckue GopMyIIbl s
TUIOMIAIA TPEYTOIbHUKA, MapajiesorpaMmma

Tpuronomerpuyeckue GopMyIibl 15
IUIONIAIA TPEYTOIbHUKA, ITapajlIeiorpamma

Tpuronomerpuueckue GopMyJbl s
IUIOINAH TPEYTOJIbHUKA, TapajuleorpaMmma

®opmyna I'epona
®opmyna I'epona

®opmyna I'epona

@opMyia IIOIMIAIH BBITYKIIOTO
YEeTBIPEXYTOJIbHUKA

dopmyia IIomaay BEITyKIOrO
YEeTBIPEXYTOJIbHUKA

KonTponbhas pabota no teme "Pemenue
TPEYTrOJIbHUKOB"

https://m.edsoo.ru/ed170337

bu6mmoreka [IOK
https://m.edsoo.ru/fd237192

bubmuoreka [JOK
https://m.edsoo.ru/66b247d5

bu6mmorexa [JOK
https://m.eds00.ru/009bf17e

bu6mmorekxa [IOK
https://m.edsoo.ru/3479¢efa2

bubmuoreka [JOK
https://m.edsoo.ru/c9e4273f

bu6mmoreka [IOK
https://m.edsoo.ru/35e¢8ab1f

bu6mmoreka [IOK
https://m.edsoo.ru/ad8e¢9d59

bu6mmoreka [JOK
https://m.edsoo.ru/8fb80467

bubmuoreka [JOK
https://m.edsoo.ru/03b9324¢

bu6mmorexa [JOK
https://m.edsoo.ru/e20462b0

bu6mmorekxa [IOK
https://m.edsoo.ru/1b3{8284

bubmuoreka [JOK
https://m.edsoo.ru/71316455




23

24

25

26

27

28

29

30

31

32

33

34

35

36

Xopasl 1 TOJ0OHBIE TPEYTOILHUKH B
OKPY’>KHOCTH

Teopema o pon3BeIEHUN OTPE3KOB XOP.L

Teopema o pon3BeIEHUN OTPE3KOB XOP.L

Teopembl 0 MPOU3BEACHUN OTPE3KOB
CEKYLIUX

Teopembl 0 MPON3BEICHUH OTPE3KOB
CEKYIIHNX

Teopema o0 kBagpaTekacaTeIbHON
Teopema o kBagpaTekacaTeIbHON
TeopembrYeBnl 1 Menenas
TeopembrYeBrl 1 Menenas
TeopembrYeBrl 1 Menenas

TlousaTne o roMOTETHU

Konrponsnas padora no Teme "I[lonodue
TPEYroJIbHUKOB"

YpaBHeHUE NPSAMOI Ha TIIIOCKOCTU. Y TJII0BOM
Ko2(pPUIMEHT U CBOOOIHBIN UJIeH, UX
Te€OMETPHUECKHIA CMBICIT

VYpaBHeHHE NPSIMOil HA TIIOCKOCTH. Y TII0OBOM

bu6mmoreka [IOK
https://m.edsoo.ru/dee5bl1d

bu6mmorekxa [IOK
https://m.eds00.ru/9a6b9583
bu6mmoreka [IOK
https://m.eds00.ru/3280910d

bu6mmorekxa [IOK
https://m.edsoo.ru/7c¢74ebdb

bubmuoreka [JOK
https://m.edsoo.ru/ccdb3092

bubmuoreka [JOK
https://m.edsoo.ru/3cde33ca
bubmuoreka [JOK
https://m.edsoo.ru/d6df6¢82
bu6mmorekxa [IOK
https://m.edsoo.ru/f2218dfa
bu6mmorekxa [IOK
https://m.edsoo.ru/a463clbc
bu6mmoreka [IOK
https://m.edsoo.ru/ela81aa9
bu6mmoreka [JOK
https://m.edsoo.ru/14e624d

bu6mmoreka [IOK
https://m.edsoo.ru/15177855

bu6mmorekxa [IOK
https://m.edsoo.ru/2dcfad6b

bu6mmoreka [IOK



37

38

39

40

41

42

43

44

45

46

47

48

K03 (UIIMEHT ¥ CBOOOTHBIN YJIeH, HX
Te€OMETPHUECKHIA CMBICIT

[TapayieTbHOCTh U TIEPIICHIUKYISIPHOCTD
MPSAMBIX (Yepe3 yriaoBoi ko3P puimeHT)

YpaBHEHHE OKPYKHOCTH

HaxoxneHne nepeceyeHuil OKpy>KHOCTEN U
MPSIMBIX B KOOpAMHATAaX

HaxoxeHue nepeceyeHuil OKpy>KHOCTEN U
NPSIMBIX B KOOpAUHATAX

dDOpMyna PacCTOSAHUA OT TOYKHU 1O HpHMOﬁ

HJ'IOH.[&I[B mapajujieiorpamMmma B
KOOpJAuHAaTax, NOHATHUC 00
OpHeHTHpOBaHHOﬁ IJIomanun
HpI/IMeHeHI/Ie METOAa KOOpJUHAT B
IPAKTUUICCKU-OPHUCHTUPOBAHHBIX
TCOMCTPHUUCCKUX 3adavdax

KonTponbhas pabora no teme "Meton
KoopauHat"

BekTopsl Ha III0CKOCTH

CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB —
IIPaBUJIA TPEYTOJILHUKA U MapajulesorpaMma

CrnoskeHne 1 BEIYNTAaHHUE BCKTOPOB —
IpaBHJia TPCYTrOJIbHUKA U ITapaJuICiiorpamMmma

VYMHOXEHTE BCKTOpa HAa YHUCJIO

https://m.edsoo.ru/fa4fb1b3

bubmuoreka [JOK
https://m.eds00.ru/6d686658

bubmuoreka [JOK
https://m.edsoo.ru/1658a6fd

bubmuoreka [JOK
https://m.edsoo.ru/36de713a

bu6mmoreka [IOK
https://m.edsoo.ru/5777b234

bu6mmoreka [IOK
https://m.edsoo.ru/5ffdeecd

bu6mmoreka [IOK
https://m.edsoo.ru/19f84dae

bu6mmoreka [IOK
https://m.edsoo.ru/7b10a3a5

bubmuoreka [JOK
https://m.edsoo.ru/b1271082

bu6mmoreka [JOK
https://m.edsoo.ru/bd9a630e

bu6mmorexa [JOK
https://m.edsoo.ru/193ca346

bu6mmorekxa [IOK
https://m.edsoo.ru/01d8e6al

bu6mmoreka [IOK
https://m.edsoo.ru/e540d478




49

50

51

52

53

54

55

56

57

58

59

60

61

Koopaunatsl BekTopa

CrnosxeHue 1 BBIMUTAHUE BEKTOPOB,
YMHOKEHHE BEKTOPA HA YUCJIO B
KOOpJHMHATAX

CrnosxeHue 1 BBIMUTAHUE BEKTOPOB,
YMHOKEHHE BEKTOPA HA YUCJIIO B
KOOpJAHMHATAX

[IpumeHeHne BEKTOPOB B (pU3UKe, IIEHTP
Mmacc

[TonsiTre o 6a3uce (Ha MIOCKOCTH).
PaznioskeHnst BEKTOPOB 110 0a3ucy
[TonsTre o0 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BeKTOpOB 10 0aszucy
[TonsiTe o 6a3uce (Ha MIOCKOCTH).
Paznoxenus BEKTOpOB 110 Oa3ucy
CkaisipHOE TTPOU3BE/ICHUE BEKTOPOB,
FeOMeTpI/ItIGCKI/Iﬁ CMBICJI U BBIPAKCHUC B
JACKAPTOBBIX KOOpAWHATAX
JcTpuOyTUBHOCTH CKAJIIPHOTO
IIPOU3BEACHUS

CkansipHO€ POU3BEACHUE
MIPOEIIMPOBAHUE

[IpumeHeHne CKaIIPHOTO MTPOU3BEICHUS
BCKTOPOB AJIA HAXOXACHHUA JJIVH U YTJIOB
[IpumeHeHne CKansipHOTO IPOU3BEICHUS
BEKTOPOB JUIsl HAXOXKACHUS JUTHH U YTJIOB

HpI/IMCHeHI/Ie CKAJIPHOI'O IPOU3BCACHUA

bu6mmoreka [JOK
https://m.edsoo.ru/2278518f

bu6mmoreka [JOK
https://m.edsoo.ru/c492667b

bu6mmoreka [IOK
https://m.edso0.ru/2560ab87

bubmuoreka [JOK
https://m.edsoo.ru/1cfb8928

bu6mmoreka [JOK
https://m.edsoo.ru/757b9b30

bu6mmoreka [IOK
https://m.edsoo.ru/cfe5295¢e

bubmuoreka [JOK
https://m.edsoo.ru/e1a50237

bu6mmorexa [JOK
https://m.edsoo.ru/afb9a2a0

bu6mmoreka [IOK
https://m.edsoo.ru/0Obcd3387

bu6mmorekxa [IOK
https://m.edsoo.ru/0f16f5da

bubmuoreka [JOK
https://m.edsoo.ru/9d7b1240

bu6mmorexa [IOK
https://m.eds00.ru/99791584

bu6mmorexa [IOK




62

63

64

65

66

67

68

69

70

71

72

73

74

75

BCKTOPOB IJId HAXOXKACHUA JJINH U YTJIOB

Pemenne TCOMETPHUICCKUX 3aaaY C
IIOMOIIIBIO CKAJIAPHOT'O IIPOU3BEACHUA

Pemenue TCOMCTPHUICCKUX 3adaY C
MIOMOIIBIO CKAJIAPHOTO IMPOU3BEACHUA

Konrtponsnas padora o teme "BexTopsr"”

HpaBI/IJIBHLIC MHOTI'OYT'OJIbHHUKH,
BBIYHCIICHUC UX JJICMCHTOB

HpaBI/IJ'II)HI)Ie MHOI'OYT'OJIbHHUKH,
BBIYMCIICHUC UX DJICMCHTOB

HpaBI/IJIBHI)IC MHOI'OYT'OJIbHHUKH,
BBIYHCIICHHUEC UX JJICMCHTOB

HpaBI/IJIBHLIC MHOI'OYT'OJIbHHUKH,
BBIYHCIICHUC UX JJICMCHTOB

Uucno m v IMHA OKPYKHOCTH
Hucno m 1 1MHA OKPY)KHOCTH
JInuHa 1yru OKpYy>KHOCTH
JInuHa 1yru OKpYyKHOCTH
Pangnannas mepa yria

Pangnannas mepa yria

[Inomans Kpyra 1 €ro 3JIeMEeHTOB (CEKTopa

https://m.edsoo0.ru/894¢1248

bubmuoreka [JOK
https://m.edsoo.ru/e572abc0

bu6mmoreka [IOK
https://m.edsoo.ru/75a5e4a7

bu6mmoreka [IOK
https://m.edsoo.ru/55678a9d

bu6mmoreka [IOK
https://m.edsoo.ru/5a4341db

bubmuoreka [JOK
https://m.edsoo.ru/2517463d

bubmuoreka [JOK
https://m.edsoo.ru/9f7cc71d

bu6mmoreka [IOK
https://m.edsoo.ru/al 6698
bu6mmorekxa [IOK
https://m.edsoo.ru/78b4dc48

bu6mmoreka [IOK
https://m.edsoo0.ru/825e73¢7

bu6mmoreka [IOK
https://m.edsoo.ru/3¢298319

bu6mmorexa [JOK
https://m.edsoo.ru/4eb621{tb

bubmuoreka [JOK
https://m.edsoo.ru/d3b68dca

bubmuoreka [JOK
https://m.edsoo.ru/e971f0369

bu6mmoreka [IOK
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U CETrMEHTA)

[Tnomans Kpyra U ero 3JeMEeHTOB (CEKTOpa
Y CETMEHTA)

[Tnomaap kpyra u ero 3JeMeHTOB (CeKTopa
Y CErMEHTA)

Brruncnenue nepuMeTpoB M IUIOIMIAICH
¢buryp, BKIIOYAIOLIMX 3JIEMEHTHI Kpyra

Brluncnenue nepumMeTpoB U Iiomaaen
(buryp, BKIIOYAIOIMINX 3JIEMEHTHI Kpyra

KonTponbHas no teme "JlnmuHa OKpy>KHOCTH
Y U106 Kpyra'"

IlenTpanbHas cuMMeTpus
LleHTpaIbHO-CUMMETPHYHBIE (PUTYPBI
IToBopoTr

OceBast cummeTpust

[ToBTropenue u o6o0menue. Pemenne 3amad,
WJUTFOCTPUPYIOIINX CBS3H MEXITY
pa3INYHBIMHU TEMaMU Kypca

@urypsl, CHAMMETPUYHBIE OTHOCUTEIHHO
HEKOTOPOW OCH

[TapasutenbHbBIN IEPEHOC

TloHnsaTHe IBUXKEHHUS U €r0 CBOMCTBA

https://m.edsoo.ru/b73a7{0b

bubmuoreka [JOK
https://m.edsoo.ru/10a2b760

bu6mmoreka [IOK
https://m.edsoo.ru/0d98bb54
bu6mmorekxa [IOK
https://m.edsoo0.ru/1{673d06

bubmuoreka [JOK
https://m.edsoo.ru/adbcd171

bu6mmoreka [IOK
https://m.eds00.ru/0353e¢638

bu6mmoreka [IOK
https://m.edso00.ru/e63{f812

bu6mmoreka [JOK
https://m.edsoo.ru/5dbbfd1f

bu6mmorexa [JOK
https://m.edsoo.ru/a59548ae

bubmuoreka [JOK
https://m.edsoo.ru/de5£1903

bubmuoreka [JOK
https://m.edsoo.ru/46bcel128

bu6mmoreka [IOK
https://m.edsoo.ru/a6b0094b

bu6mmorexa [IOK
https://m.edsoo.ru/3b681983

bu6mmoreka [JOK
https://m.edsoo.ru/4bda89¢ea
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PaBenctBo ¢puryp

[IposiBeHus: CHMMETpPUHN B TIPUPO/IE,
KHUBOITHCH, CKYJIBIIType, APXUTEKTYPE
Kommno3umuu aemxeHuit (mpocTtenme
TIPUMEPHI)

[ToBTOpenue u 0600menue. Pemenue 3amay,
WUTFOCTPUPYIONTUX CBSI3U MEKITY
Pa3IUYHBIMU TEMaMH Kypca

[ToBTOpeHue u 0600meHue. Pemenue 3a1a4,
WJUTFOCTPUPYIONTUX CBSI3U MEKITY
Pa3IUYHBIMH TEMaMH Kypca

[ToBTOpenue u 06061menHue. Pemenue 3a1a4,
WJUTIOCTPUPYIOUTUX CBI3H MEKITY
pa3TUYHBIMU TEMaMH Kypca

[ToBTOpenue u o6o0menue. Pemenue 3amay,
WUTFOCTPUPYIOMINX CBS3H MEXTY
pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpenue u 0600menue. Pemenue 3anay,
WLTFOCTPUPYIOIIAX CBA3A MEXKTY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u 0600meHue. Pemmenue 3a1a4,
WLTFOCTPUPYIOIIAX CBA3A MEXKTY
pa3IM4YHBIMU TEMAaMH Kypca

[ToBTOpenue u 06061menHue. Pemenue 3a1a4,
WJUTIOCTPUPYIOIIUX CBSI3U MEXTY

pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o600menue. Pemenue 3amay,

bu6mmoreka [JOK
https://m.edsoo.ru/aba7d464

bu6mmoreka [IOK
https://m.edsoo.ru/92b823d

bu6mmorekxa [IOK
https://m.edsoo.ru/2a4a2ba8

bubmuoreka [JOK
https://m.edsoo.ru/efefea93

bu6mmorexa [JOK
https://m.edsoo.ru/c58e409¢

bu6mmoreka [IOK
https://m.edsoo.ru/54d14267

bu6mmorekxa [IOK
https://m.edsoo.ru/a78455¢c5

bubmuoreka [JOK
https://m.edsoo.ru/2e7695cf

bu6mmoreka [JOK
https://m.edsoo.ru/6383d98a

bu6mmoreka [IOK
https://m.eds00.ru/89¢5365f

bu6mmoreka [IOK



WJUTFOCTPUPYIOLIUX CBSA3H MEXIY

pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpenue u 0600menue. Pemenue 3amay,
100 WUTIOCTPUPYIOIINX CBSA3U MEKTY

Pa3TUYHBIMU TEMaMHU Kypca

101 HroroBas koHTpobHAs paboTa

[ToBTOpenue u 06o0menue. Pemenue 3amay,
102 WJUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IMYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102

https://m.edsoo.ru/0Odcedafl

bu6mmoreka [IOK
https://m.edsoo.ru/27b735€e9

bubmuoreka [JOK
https://m.edsoo.ru/073bcf5d

bubmuoreka [JOK
https://m.edsoo.ru/1852817¢




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

— Teometpus,7-9 kn. YueOHUK ais 00111€00pa30BaTENbHBIX YUPEKIACHUMI
[JI.C. Atanacsin, B.®. byry3os, C.b. Kagomues u np.] — 16-e uzn. — M.:
[Ipocsemenue, 2010

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

— Pabouas Tterpage. I'eomerpusi: pabouas TeTpanp I 9 Kiacca
obmeoopazoBarenbHbix yupexaenuit. JI.C. ArtanacsH, B.®. byty3os- M.
[Ipocsemenne 2009r

— 3uB b.I'. 'eomerpus: dunakrudeckue marepuansl s 9 kimacca/ b.I'. 3uB,
B.M. Meiinep. — M.: IIpocsemenue, 2007

— UWzyuenue reomerpuu B 7-9 Kiiaccax: METOIMYECKHUE PEKOMEHAAIIMU: KHUTA
g yuutenst/ JI. C. Atanacsn, B.®. bytysos, F0.A. I'naszkoB u ap.]- M.:
[Ipoceemenue, 2007

— COopHuK 3amaHuil IJi1 MPOBEICHUS dK3aMeHa B 9 kiacce. ['eomerpus /
A.Jl.bnmunkos, T.M.Mumienko.- M.: IIpocsemienue 2007 1-94 c.-(uTorosas
aTTecTalus)

— Amrebpa, 9 wmacc. UroroBas  arrecramms.  [Ipeanpodunbhas
noarotoBka.mon — pepakmuen  J[LA.  ManbneBa. Pocros-na  -Jlony,
20010,2011.

— O.®.Jlpicenko. IloaroroBka Kk WTOroBOM arrectauuu. M3maTenbcTBo
«Jlermon», PoctoB -Ha -/{ony,2010,2011.

MNP POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET
http://www.prosv.ru- cautr wm3matenscTBa  «lIpocBemenue»  (pyOpuka

«MaremMaTukay)
http:/www.drofa.ru - caiit uzgarensctBa Jpoda (pydpuka «MaTeMaTrka)

http://www.center.fio.ru/som -  METOAMYECKHE  PEKOMEHJIAIMU  YUYUTEIIO-

NMPEIMETHUKY (MPEACTaBICHBI BCE IKOJIBHBIC MPEAMETHI). MaTepuaibl s
CaMOCTOATENbHON pa3paboTku NpoGUIBHBIX MPo0 M aKTUBU3AIMH Tpolecca
oOy4eHHs B CTapIiiei MIKoJIe.



http://www.edu.ru - IleHTpandpHBIi 00pa30BAaTCIBHBIM IOPTAN, COJCPIKUT
HOPMATHBHBIC JIOKYMEHTHI MWUWHHUCTEPCTBA, CTaHAAPTHl, WHOOPMAIUIO O
MIPOBEJICHUE DKCIIEPUMEHTa, cepBep WHGOPMAIIMOHHOW TOIIEPKKH EmnHOTO

roCyJJapCTBEHHOT'O 3K3aMEHa.
http://www.internet-scool.ru-  caiitt =~ MHTepHeT — MIKOJIbl  W3/AaTEIbCTBA

[TpocBemenne. YueOHbIHN Mm1aH pa3paboTaH Ha OCHOBE (erepanibHOro 0a3uCHOTO
y4eOHOro MmiaHa ajisi oOrieoOpa3oBaTeNbHbIX yupexaeHuid PO u mpencrapiser
obnacth 3HaHui «Martematuka». Ha caiite npencrtaBiensl MHTepHET-ypOKH MO
anreOpe W HayajgaMm aHan3a M TEOMETPHH, BKIIOUYAIOT MOATOTOBKY caaum EI'D,
'MA.

http://www.legion.ru— caliT u3gaTenbcTBa «Jlernon»
http://www.intellectcentre.ru— callT wusnarensctBa «HuTemnekr-Llentp», rre
MOXKHO HAWTH y4eOHO-TPEHHPOBOUYHBIC MaTEpHaNbl, TEMOHCTPAIIMOHHEBIE BEPCHUH,
O0aHK TPCHUPOBOYHBIX 3aJIAaHUA C OTBETAMH, METOIMYECCKHE PEKOMEHIAIIUU U
o0pas31ibl pereHui

http://www.fipi.ru- mopran uHGOpMAIIMOHHON TOJIEPKKH MOHUTOPUHTA Ka4eCTBa
o0pa3zoBaHusl, 371eCh MOXXKHO HaiTu DenepaabHbIil OaHK TECTOBBIX 3aJaHUM.
http://sdamgia.ru(KOHTPOIBHBIE TECTHl HMTOTOBOM aTTECTAllMd 3a MPOIILIBIE).

http://www.prosv.ru( ~ caiitr ~ u3marenbctBa  «lIpocBemenue»,  pyOpuka
«MareMaTukay).

http:/www.drofa.ru(caiit uznarensctBa poda, pyopuka «MaremaTuka).
http://www.center.fio.ru/som(mMeToauuecKue PEKOMEHIaIiU YUUTENIO-
MPEAMETHUKY ).

http://www.internet-scool.ru (caiiT NHTEepHET-1IKOJIbI U3/1aTeNIbCTBA

«IIpocBenieHuey).
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