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HNOACHHTEJIBHAS 3AITUCKA

PaGouas mporpamMma y4eGHoro xypca «I'eomerpus» 6azoBOro ypoBHS HJIs
obywatommxca 10 —11 knaccoB paspaboTana Ha OCHOBE ®enepanbHOro
roCyJapCTBEHHOTO O0OPa30BaTENLHOTO CTaHIapTa CpeaHero obuero o6pasosanus,
¢ y4€TOM COBPEMEHHBIX MUPOBBIX TpeOoBaHWii, MNPEOBABIIEMBIX K
MaTeMATUIeCKOMY OOpa30BaHMIO, W TpaguLlMii pPOCCHIiCKOro o06pasoBaHHsL.
Peanusauus nporpaMMel 00ecrieTHBacT ORIANEHHE KIIIOYEBHIMH KOMITETEHIHAMH,
COCTaBIAIOIMMH OCHOBY [/ CaMOpPa3BHTHA H HENpPEpLIBHOIO 00pa3oBaHMd,
LENTOCTHOCTE  OOMIEKYNBTYPHOTO, JMYHOCTHOTO M IIO3HABaTENbHOTO Pa3BUTHA
JUYHOCTH 00ydaromuxcs.

HEJH U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTE yueOHOro Kypca reOMETpMM Ha YpOBHE CpeAHEro oO0IlIero
ofpasoBaHus 0OyCIOB/€Ha NPAKTHYSCKOH 3HAYUMOCTBIO METANPEAMETHBIX H
NpeAMETHBIX Pe3yJbTaTOB OOYUEHHS T€OMETPHHM B HAIMpPABIEHHUH JHYHOCTHOIO
pasBUTHs oOyuarommxcsi, (OpMHpOBaHUA (YHKI[MOHANBHOH MaTeMaTHYECKOMH
rpPaMOTHOCTH, H3Y4eHUS JPYrUX y4eOHBIX AUCHMIUIMH. PazBurue y obydaronpxcs
IPaBIJIBHBIX IPEACTABIEHHUH O CYHIHOCTH H MPOUCXOXJEHHH [€OMEeTPHYECKHX
abcTpakuuii, COOTHOIUCHUH pEalbHOTO H HACANBHOTO, XapaKTepe OTpaKeHUs
MaTEMATHYECKOH HAYKOH SABJIEHWH W TPOLIECCOB pEealbHOIO MHpa, MecTe
reOMeTPHUH B CHCTEME HAYK U POJIH MaTEMAaTHYeCKOTO MOJENHPOBAHUA B HAYIHOM
NO3HaHHY M B NPaKTHKe CcrIocoOCTBYeT (OpMHPOBAHHIO HAYYHOTO MHPOBO33DEHHUSA
y4alIUXcd, a TaKXe KadyecTB MBINUICHHsS, HeoOXOQMMBIX A ajalTaudd B
COBPEMEHHOM O0IIeCTBe. '

I'eoMeTpus ABNsETCS ONHMUM U3 6a30BBIX NPEAMETOB Ha YPOBHE CPENHETO
obmiero obpazoBaHus, Tak kak obecmeymBacT BO3MOXHOCTE H3YYECHHS Kak
JHCLIUILUIHH €CTECTBEHHO-HAayYHOH HafpaBJIeHHOCTH, Tak H TYMaHHTapHOH.

Jlorryeckoe MbIIUIeHHe, (OpPMHpyeMOe NpH HM3YYEHHH OOyJarolMMHCs
HNOHATHHHEIX OCHOB FEOMETPHH U NOCTPOEHUH LIETIOYKH JIOTHYECKHX YTBEPKACHUH
B XOJE€ pEIIeHHs IeoMEeTPUYECKUX 33]la4, YMEHHE BBIABHIaTh M OIpOBEPraTh
THIIOTE3E HEMOCPEJCTBEHHO MCIIONL3YIOTCA NPH PELICHWH 33/1a4 €CTEeCTBEHHO-
HAYYHOT'O LIMKJIa, B YaCTHOCTH U3 Kypca (pH3HKH.

VYMeHHe OpHEHTHPOBAThCS B MPOCTPAHCTBE UIPaeT CYIIECTBEHHYIO PONb BO
BCeX 00JacTAX JeATENBHOCTH uenoBeka. OpHeHTaUMs 4YeJOBEKa BO BPEMEHH M
NpPOCTPaHCTBE — HEOOXOZMMOE YCJIOBHE €ro corHanbHoro ObiTusa, dopma
OTpaXKeHHSI OKPYKAIOIIET0 MHpA, YCAOBHE YCIEIIHOTO NO3HAaHKA H aKTHBHOIO
npeo6pa3zoBaHus  AeHcTBHTENBHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMH
obpazamu 0OBenMHAET pa3Hble BHABl Y4eOHOH H TpPYJIOBOH JeATENBHOCTH,



ABJIIETCA ONHMM M3 NpPO(ECCHOHAIBHO Ba)XKHBIX KA4YeCTB, MOJITOMY aKTYyalbHA
3anaya (GopMHpOBaHMA Yy OOYHalOIMXCA NPOCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3sHOBHJHOCTH OOpa3sHOTO MEIIUIEHHS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOATOTOBKE K MPAKTHYECKOH JIEATEIBHOCTH 110 MHOTHM HATpPaBIeHHAM.

Llene ocBoeHMs MporpaMMbl yueGHOTO Kypca «['eoMerpus» Ha 6a3oBOM
ypoBHe oOydeHus — obmeobpa3oBaTenbHOe ¥ OOIIEKYIBTYpHOE pPa3sBUTHE
ofyyatommuxcss  depe3  obecreueHHe  BO3MOXHOCTH  IIPHOOpETEHHA W
HCIIONIb30BAHMA CHCTCMATHYECKHX TIEOMETPHYECKHMX 3HAaHMH H  AeiCTBHIA,
CeLU(HIHEIX [EOMETPHH, BO3MOKHOCTH YCHEIIHOTO HPOXOIDKEHMs 06pa3oBaHys
10 COELHANLHOCTAM, HE CBA3aHHBIM C NPHKJIaJHBIM HCTIONB30BaHHEM ME€OMETPHH.

IlporpammMa no reomeTpun Ha 0a30BOM YpOBHE IpeAHA3HAYeHa I
obyuaroluxcsi cpeiHe IIKOJbI, He HUCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPyAHEHHIA
Ha YpOBHE OCHOBHOro obuiero obpasopanui. Takum obpazoMm, ofydarouriecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIMe MaTeMaTHYeCKHEe YMEHHS, CBA3aHHEIE
co crneuuduKod TeoMETpMM M HeOOXOOWUMBIE OIS KHU3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOoro, OHM HMEIOT BO3MOXXHOCTh H3YYUTH eOMeTpuro Golnee
rmyboko, ecnM B AaibHEHIIEM BO3HHKHET HEOOXOZMMOCTH B I€OMETPUYECKHX
3HAHHAX B MPOPECCHOHANBHOM NeATE€NbHOCTH.

JocTibkeHHe TeNTM  OCBOGHHS INpOrpaMMEBl  obecrieduBaeTCs pelleHHeM
COOTBETCTBYIOLIMX 3afa4. [IpHOpHUTETHBIMHM 3aJadyaMH OCBOGHHSA Kypca
«['eomeTpuu» Ha 6a3080M ypoBHe B 10—11 knaccax SBIAIOTCA:

¢ (opMHpOBaHHE TIpEeICTAaBNEHHA O TEOMETPHH KaK 4YacTH MHpPOBOIi
KyJIbTYpPbl H OCO3HaHHE e€ B3aUMOCBA3H C OKPYKAIOIIUM MHPOM;

o (OopMHpPOBaHHE NpPEACTABICHHA O MHOTOIPAaHHHKAaxX M Telax BpalleHHs]
KaK O Ba)KHEHIIHX MaTeMaTH4eCKHX MOZENAX, NO3BOJISAIOIMX OITHCHIBATE
¥ M3Y4aTh pa3HbIe SBICHHS OKPYXKalOIero MUpa;

e (QOpPMHpPOBAaHME YMEHHS paclO3HaBaTh HA YEpPTEkKaxX, MOAENIX H B
pealbHOM MHpPE MHOTOI'PAaHHHKH M TeNa BpallleHHS,

o OBJaJIcHHE METOAAMH peIleHHs 3aJa4 Ha MOCTPOCHUA Ha H300paKeHHsAX
IPOCTPaHCTBEHHEBIX GHUTYD;

o (QopMHpOBaHME yMEHHMA ONEPUPOBATE OCHOBHHEIMH MOHATHAMH O
MHOIOTpaHHUKAX M Telax BpalleHHA H HX OCHOBHBIMH CBOWCTBaMH;

e OBJaJilcHHE AaNTOPUTMaMH  pEHICHHS OCHOBHEIX THIOB  3ajady;
dopMEpOBaHHEe YMEHHS TPOBOAUTL HECHOXHBIE  JIOKa3aTelbHbIE
paccy’)KACHHS B XOJe pEIIeHHs CTEPEOMETPHYECKHX 3ala4y H 3aiaq ¢
HNpaKTHYECKUM COJIEPKAHUEM;

e pa3sBMTHE  HHTE/UIEKTY&IbHBIX M  TBOPHYECKHX  CHOCOOHOCTEH
of6y4arolUXca, MO3HABATENbHOH  AaKTUBHOCTH, HCCIEIOBATENbCKHAX

YMEHHH, KpUTUIHOCTH MBIILUICHHUS;



e (dopMEpOBaHHE GOYHKITHOHATTBHOH IPaMOTHOCTH, peneBaHTHOMH
TEOMETPHH: yMEHHE Ppaclo3HaBaTh TMPOSBICHHS TIeOMETPHYECKHX
HNOHATHH, OOBEKTOB H 3aKOHOMEPHOCTEH B pPEAIBHBIX JKH3HEHHBIX
CHTyalllsX M TPH HM3YyYCHHH APYTHX Y4eOHBIX MpeaIMETOB, MPOSBIEHHA
3aBHCHMOCTEH H 3aKOHOMEPHOCTEH, (OpMyJIHpOBaTh HX HA S3bIKE
reOMEeTpHH ¥ CO3/1aBaTh N'€OMETPUYECKUE MOENH, IPUMEHATE OCBOEHHEIH
reOMETPHYECKHUH anmapaT AN PpelieHHS [PaKTHKO-OPHEeHTHPOBaHHEIX
3a/la4, MHTEPIPETHPOBATh U OLICHUBATH ONIYY€HHEIE pe3YbTATHI.

OTiuuuTeNnsHOH OCOOEHHOCTBIO NPOTPaMMEI SIBISETCS BKJIIOYEHHE B KypC
CTEPEOMETPHH B Havdaje €ro M3ydeHHs 3ajad, pelllaeMbIX Ha YpOBHE
HHTYUTHBHOTO MO3HAHUA, H ONpeJeIEHHBIM 00pa3soM OpraHu3oBaHHas paboTa Hajq
HMMH, 4YTO CIOCOOCTBYIOT pAa3BHUTHUIO JIOTHYECKONO H IIPOCTPaHCTBEHHOTO
MBILIEHH, CTHMYJIMPYeT NpOTeKaHHEe WHTYMTHBHBIX IPOLECCOB, MOTHBHPYET K
JaNbHeRIeMy U3y4YeHHUIO IpeIMeTa.

IIpenmoureHue oTAAETCA HAMIAHO-KOHCTPYKTHBHOMY METOLY OOy4YeHHS, TO
€CTh TEOpEeTHYECKHe 3HaHUSA UMEKT B CBOEi OCHOBE YYyBCTBEHHOCTDH MpPEAMETHO-
NpakTH4YeCKOH AesTeNbHOCTH. Pa3BUTHE NpPOCTpaHCTBEHHBIX MpPEACTABICHHUM Yy
YyUYAIIUXCSH B Kypce CTepeoOMeTpHUM NPOBORUTCA 3a CUET pelleHus 3a1ad Ha
cO3daHHe TPOCTpAaHCTBEHHBIX o00pa3oB W 3a4a4d Ha  OlepHpOBaHHE
npocTpaHCTBeHHBIMH oOpaszamu. Co3ganume ofpasa NpPOBOAUTCA C OMOPOH Ha
HarJIAOHOCTh, @ ONepUpoBaHue o0pa3soM — B YCIOBHAX OTBJEUEHHS OT
HATJIATHOCTH, MBICIIEHHOTO H3MEHEHHUA €r0 HCXOAHOTO CONEPXKaHHs.

OcHoBHEIE coepXxarenbHble NTUHUA Kypca «['eomerpuu» B 10~11 xnaccax:
«MHOrorpaHHHKW», «IIpsAMbIe d ITOCKOCTH B IPOCTPAHCTBE», «Tena BpalneHuss»,
«BeKTOpEl H KOOPJAHHATHI B IpOCTpaHCTBe». POPMHPOBaHHE JIOTHYECKHX YMEHUI
pacnpejenaeTcs He TONBKO II0 CONEPXKAaTeNbHbIM JIMHHSAM, HO H IO roJam
00y4YeHHs Ha yPOBHE CpeHEro obiuero obpa3oBaHHsl.

Conepxanue oOpa3oBaHHA, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yibTaTam
OCBOEHHA paboyell mpPOrpaMMbl, paclpeldelNéHHEIM 10 TrojaM ofyueHus,
CTPYKTYPHPOBaHO TakuM oOpa3oM, 4ToOBl OBIAJEHHE TEOMETPHYECKHMH
MOHATHAMM ¥ HABBIKAMH OCYIIECTBIIIOCH MOCIEAOBATENRHO U MMOCTYIATEBHO, C
COOMIOICHHEM TIPHHITHIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HaHHA BKJIIOYAJIHCH B
0DIyI0 CHCTEMY r€OMETPMYECKHX NPEACTaBIeHHH o0yd4aroluXcs, paciuMpss H
yrayoisas e€, obpa3ys IpOYHEIE MHOXECTBEHHEIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenHe reoMeTpuu oTBOIUTCS 2 4aca B Helemo B 10 knacce u 1 gac B
Henemo B 11 Knacce, Becero 3a nBa rojga o6ydenus - 102 yue6HbIX gaca.



COAEP) KAHHE YYEBHOT O KYPCA
10 KJIACC

IIpaMEbIe H IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE ~ NOHATHS  cTepeomeTpuu. Touka, mpsAMas, I[UIOCKOCTS,
npocTpaHcTBO. [loHATHE 00 aKCHOMATHYECKOM IIOCTPOSHHH CTEPEOMETPHH:
a8KCHOMBI CTEPEOMETPHU U CIIE/ICTBUSA U3 HHX.

BszayMHOe pacnonoxeHHe NPAMBIX B MPOCTPAHCTBE: TMEpeceKarolHecs,
napalieibHble W CKpeUMBAIOIMECs HNpAMble. [lapajnensHOCTs OpAMBIX K
IJIOCKOCTEl B IPOCTPAHCTBE: INAapa/UICNBHBIE MpPAMEIE B IPOCTPAHCTEE;
NapajIeNbHOCTh TPEX MPSAMBIX; NMApalIeNbHOCTh NPSAMOH M ILUIOCKOCTH. YTJIBI C
COHANpABJIEHHBIMH CTOPOHAMH; Yrojl MeXJQy IpPAMBIMH B IIPOCTPaHCTBE.
[lapanmnesnpHOCTE  IJIOCKOCTEH: — TapainenbHble  IIOCKOCTH;  CBOMCTBa
napaulebHBIX IUIOCKocTed. [lpocreiiie mnpocTpaHCTBeHHblE (HUIYPHl Ha
TJIOCKOCTH: TETpa’p, KyD, napaenenumnes; noCTpoOeHHE CEUEHHI.

IleprnienAUKyYNSIpHOCTD NPAMOH H IUIOCKOCTH: NEPHNEHHKYNAPHEIE NIPSIMBIE B
NMPOCTPAaHCTBE, IMpsAMblE IapajIeNbHBIE M IIEPHEHAMKYJAPHBIE K IUIOCKOCTH,
TPU3HAK TNEPICHAMKYJIAPHOCTH MNpsAMOM M IIOCKOCTH, TEOpEMa O NPIMOH
HEPIEHIUKYIIPHOH TUIOCKOCTH. YTJEI B NMPOCTPAHCTBE: YION MEXAY IPAMOH
IUVIOCKOCTBIO; ABYIPaHHBIM  yroji, JHHEWHBIH Yrol [ABYIpaHHOro Yyria.
IlepneHaMKyIAp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 IJIOCKOCTH, PacCTOSHHUE
OT NOpAMO  JI0  IUIOCKOCTH, mNpoekuus  ¢Urypel Ha  IIOCKOCTE.
IlepneHAUKYAAPHOCTh IUIOCKOCTEH: IpH3HAK [IepIEHIUKYIAPHOCTH  OBYX
wiockocTell. TeopeMa 0 TpEX nepneHauKyapax.

MHOrorpaHHuKH
[ToHsATHE MHOTOIPAaHHHKA, OCHOBHBIE 3JIEMEHTH MHOIOrpaHHUKA, BEIMYKIbIE

M HEBHITYKJIbIE MHOTOTPAaHHKKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronsuas
NpH3Ma; TPaHH W OCHOBaHUS NPH3MEL; NIpAMas W HAKIOHHasA IPU3MBEI; OoKoBas H
oyHasi MTOBEPXHOCTH TIPU3MBI. Ilapaynenenunen, NPAMOYTOJbHBIH
napajuiesienunes; U ero cpoicrsa. IlupamMupa: n-yronbHasd nupamuja, rpaHd M
OCHOBaHHe MUpaMH/bl; OOKOBas U MOJNHAS NOBEPXHOCTh TMPaMH/BI; IPpaBHIIbHAL U
yceuéHHas IHpaMuja. ONEeMEHThl INpH3MBI M nupaMufabl. IIpaBuibHbIE
MHOTOTPaHHHKH: MOHATHE TPAaBIJIBHOIO MHOTOIPAaHHHKA; IIpaBHJIbHAS IPHU3Ma H
NpaBWbHAas NHpaMUAa; IpaBUIbHas TpeyrolbHas IMpaMHAQ H IPAaBHJIbHBIH
teTpasap; KyO. IlpeacraBieHne O TPaBUIBHBIX MHOTOTPaHHHMKaX: OKTad/p,
JojeKasIp ¥ ukocasap. CeveHHs NpU3MBl H THPaMHBL.

CuMMeTpHsi B NPOCTPaHCTBE: CHMMETPHS OTHOCHTEIBHO TOYKH, pAMOi,
MIOCKOCTH. JJeMEHTEl CHMMeTpHH B MHpaMHAax, Napaieenunenax,
NpaBUIBHEIX MHOTOIPaHHHKAX.



BbiukciieHHe 3N€MEHTOB MHOTOTPAHHHMKOB: péOpa, JUATOHANH, YIJIBL
Ilnomags OGOKOBOH NOBEPXHOCTH H IOJHOW NOBEPXHOCTH TNpPAMOH NPH3MEL,
IIoIaah OCHOBAHWH, TeOpeMa O OGOKOBOM NOBEPXHOCTH IPAMOM IPH3MEL
[Iromans OOKOBOM NOBEPXHOCTH M TOBEPXHOCTH NPAaBWIBHOM NHMpaMHIbI,
TEOpeMa O IUIOIAAH YCedéHHOW nHupamMuabl. IlonarHe o6 o00néme. O6bEM
THPaMHUABL, TPU3MEIL.

Ilomobrele Tenma B mnpoctpaHcTBe. COOTHOIUEHHS MEXTY ILIOMANSIMH
NOBEpXHOCTEN, 00BEMaMU MOAOOHEIX Tell.

11 KJIACC

Tena Bpamenns

1 ununapuyeckas HOBEPXHOCTB, obpasyroiue LUNTHHIPHYECKOH
MIOBEPXHOCTH, OCh NHJIMHApPHUYECKOH mnoBepxHOCTH. l[UMHHApP: OCHOBaHHWA M
OokoBas NOBEPXHOCTb, OOpa3yiollas M OCh; IUIOW@XL OOKOBOH M IOJHOM
MIOBEPXHOCTH.

KoHHYeckas HOBEpXHOCTh, 0Opa3ylomue KOHHYECKOH MOBEPXHOCTH, OCh H
BEpPILHHZ KOHHYECKOH MOBepXHOCTH. KoHyC: OCHOBaHMe 1 BepIlHHa, 00pa3yromasn
M OCh; IUIOmAnb OOKOBOM W IONHON MMOBEPXHOCTH. YCEUSHHBIH KOHYC:
obpasyrolue U BbICOTa; OCHOBaHHS U GOKOBast MOBEPXHOCTD.

Cdepa ¥ map: UeHTp, pamuyc, AMaMeTp; IUIOLIaJb MOBEPXHOCTU Cepl.
B3anMHOe pacnofockeHHe cephbl U IUTOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
omanpb chepsl.

H3o6pakeHue Ten BpallleHHs Ha INIOCKOCTH. Pa3BEpTKa LMIMHAPA U KOHYCA.

KoMOMHAIMK Tem BpalleHHd W  MHOTOIPaHHHKOB. MHororpanHuK,
OIMCAHHBIA OKOJO cdepnl; cdepa, BHNHCAaHHAS B MHOIOTPAaHHHK, HIH Telo
BpalLeHHS.

IMTonsartue 06 00bpéMe. OcHOBHEIE ¢BOMCTBa 00BEMOB Ten. Teopema 06 06bEMe
IpAMOYIOJILHOIO TapajUienenunena H cieactBus u3 Heé. OO0BEM LUIHHApA,
KkoHyca. O6BEM wapa ¥ momans cdepsl.

ITomoOHble Tena B mpocTpaHcTBe. COOTHOIUEHHA MEXAY IUIOLIaASIMU
HoBepXHOCTe, 00BEMaMU NOAOOHEIX Tel.

Ceuyenus IpuIMHApa (MapajUIeIbHO H TEPHEHAMKYJSAPHO OCH), CEUYCHUS
KoHyca (mapa/UleIbHOe OCHOBAHMIO M MpOXOJAIee 4Yepe3 BEpIIHHY), CEUeHHMs
nIapa.

BekTOopbl H KOOPIHHATHI B NPOCTPAHCTBE

BexTop Ha MIIOCKOCTH U B npocTpaHcTBe. CIOXKEHHE M BBIYUTAHUE BEKTOPOB.
YMHOXKeHHe BEKTOpa Ha 4KCJIO. Pa3noxeHne BEeKTOpa MO TPEM HEKOMILNIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. PemeHuwe 3agad, CBA3aHHBIX C
NpUMEHeHWeM TpaBun AelcTBHH ¢ BekTopamM. IlIpsMoyronpHas cHcTeMa



koopauHar B TmpocTpaHcTBe. Koopaunarel BekTopa. Ilpocreitumme 3apauum B
KOOpAMHATAX. Yron Mexay BekTopamu. CKalsgpHoe NpOH3BeleHHE BEKTODOB.
BeIuKCIcHHE YIIIOB MeXAY NPAMBIMH H IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIH
MeTO/ TIPH pellleHHH FeOMETPUYSCKUX 3a/1a4.



ILNIAHUPYEMBIE PE3YJIBTATBHI
JAYHOCTHBIE PE3VILTATBHI

JIuuHOCTHBIE pe3ynbTaThl OCBOGHMS IIPOTPaMMbl y4eGHOrO mnpemMera
«MaTteMaTHKa» XapaKTepH3yIOTCS:

I'paknanckoe BoCIHTAHHE:

cpopMHPOBAHHOCTHIO IPaXIAHCKOM MO3ZHIMHM O0YYAIOIEroCcs KaK aKTHBHOIO
H OTBETCTBEHHOIO 4/I€EHAa PpOCCHHCKOro oOLiecTBa, MpeACTaBICHHEM O
MATEMATHYECKHX OCHOBaX (YHKI[MOHHPOBAaHHS PasHYHBIX CTPYKTYp, SBICHHIA,
NpoUenyp TIpakJaHCKoro ofmecTBa (BbIGOpPEI, ONPOCEI H 1Np.), YMEHHEM
B3aMMOJACUCTBOBATE C COLHANBHBIMH HHCTHTYTAMH B COOTBETCTBHH C HX
$YHKUHMAMH M Ha3HAYCHHEM.

ITaTpHOTHYECKOE BOCTIHTAHHUE:

cpOpMAPOBAHHOCTBIO POCCHHCKOM TpaXkKIaHCKON HIEHTHYHOCTH, YBAXEHHS K
MpPOILITOMY M HAacTOSAIIEMY POCCHHCKOH MaTeMaTHKH, LEHHOCTHHIM OTHOLICHUEM K
JOCTH)KEHUSAM POCCHIICKHX MAaTEMAaTHKOB H POCCHHCKOH MareMaTHYeCKOH IIKOJIBI,
K MCIONB30BaHHIO 3THX AOCTHXEHHI B APYTHX HayKaX, TEXHOJIOTHAX, cepax
SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOTO BOCIIHTAHHS:

0CO3HAHHEM JYXOBHBIX NeHHOCTEH POCCHHCKOro Hapoza;
c(OPMHpPOBAHHOCTBIO  HPABCTBEHHOTO CO3HAHUA, JTHYECKOTO IOBEJCHHA,
CBA3aHHOTO C NPaKTHYECKHUM IIPUMEHEHHEM JOCTH)XEeHHI HayKH U JeATeNEHOCThIO
Y4YEHOT0; OCO3HAHMEM JIMYHOrO BKJIa/a B MOCTPOEHHE yCcToiuMBOro Oyayero.

JcTeTn4eckoe BOCNIHTAHHE!

3CTETHYECKUM OTHOIIEHHEM K MHpY, BKIHOUaA ICTETHKY MaTeMaTHUECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIcHUH, pacCyxKacHU;
BOCIPHHMYHBOCTBIO K MATEMaTHIECKUM acneKTaM pa3iIiYHbIX BUJOB HCKYCCTBA.

Pu3nYecKoe BOCNHTAHHE:

cpOpMHPOBAaHHOCTEI0O yYMEHHS IPUMEHATb MATEMaTHYeCKHe 3HaHuUsi B
HHTEepecax 30poBoro u Oe3onacHoro obpasa XKH3HH, OTBETCTBEHHOTO OTHOLICHUA
K CBOEMY 3JI0pPOBBIO (30pOBOE NMHUTaHHE, cOATAHCHPOBAHHBIH PEXHM 3aHATHH M

OT/IBIXa, peryispHas ¢usznyeckas aKTHBHOCTb); (GHU3AIECKOTO
COBEpPILICHCTBOBAHHS, npu 3aHATHAX CIIOPTHBHO-03/J0POBUTEILHOM
AeATeNbHOCTHIO.

TpyaoBoe BocIHTaHHE:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM LIEHHOCTH TPYAOMOOHA; HHTEpecoM K
pasnUYHBIM  cdepaM  NpodEeCcCHOHANBHOH  JEeATENBPHOCTH, CBA3aHHBIM C
MaTeMaTHKOH W €€ NPUIOKEeHHAMH, YMEHHEM COBEpIIaTh OCO3HAHHEIH BHIOOD
Oymymeii npodeccdn M pealM3OBEIBATH COOCTBEHHBIE JXM3HEHHBIE IIJIAHBI;



FOTOBHOCTBIO M  CIOCOGHOCTBIO K MaTeMaTHYecKOMY OOpasOBaHMIO H
CaM00Opa30BaHMIO HA TNPOTHKEHWH BCelf JKH3HHM; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHHH IIPAKTHYECKUX 33484 MaTeMaTHYECKOM HAITPABIEHHOCTH.

IKONOrHYeCKOe BOCIIHTaHHE:

c(hOpPMHPOBAHHOCTBIO SKOJIOTMYECKOH KYJbTYpPHI, NOHMMAHHEM BIMSHHSA
COLIMANBHO-3KOHOMHYECKHX TIPOLIECCOB Ha COCTOSHHE INPHPOAHON H COHHATILHOM
cpelbl, OCO3HaHMeM IIoDaNBHOTO XapakTepa OKOJIOTHYECKHX IIpobieMm;
OpHEeHTalMel Ha INpUMeHeHHe MAaTeMATHYECKMX 3HAHHH [IJIA pelleHHd 3ala4 B
ofnacTé oKkpyXaroiieil cpelbl, TUIAHHPOBAaHHSA IIOCTYIKOB K OHEHKH HX
BO3MO>XXHBIX IIOCJIECTBUI I OKPYKAIOWIEH CpeXbl.

IleHHOCTH HAYYHOI0 MO3HAHHS:

c(OPMHUPOBAHHOCTEI) MHPOBO33DEHHUA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPasBUTHA HayKd M  OOIIECTBEHHOH MPAKTUKH, MOHHMAaHHEM
MaTeMaTH4yecKoil HayKd Kak cgepbl 4eJ0BEYSCKOH AeATeNbHOCTH, JTanoB eé
PasBUTUA M 3HAYUMOCTH JJIi PAa3BHTHS LMBWIH3ALKH; OBIAJEHHEM SA3BIKOM
MaTeMAaTHKM M MaTeMaTH4ecKo#H KyJbTypoH KaK CpEeACTBOM IIO3HAaHUS MHpA;
TOTOBHOCTBIO OCYILIECTBIATh NMPOEKTHYIO M HCCIIEJOBATENBCKYIO AEATENBHOCTH
HHIAHBHYaJIBHO U B Ipymnmne.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MerTanpeIMeTHbIE pe3yIbTATHl OCBOEHHS NPOrpaMMBbl yYeOHOro IpeaMera
«MareMaTHKa» XapaKTepu3ylTcs OBIIafICHHEM YHHABEpCATbHBIMU
HO3HAGAMETIbHbIMYU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eliCMBUAMY, YHUBEPCANbHBIMU Pe2yNAMUBHBIMU 0eUCMEBUAMIUL,

1)  Vuueepcanvnwie  noznasamensmvle  Oeiicmeui,  obecneuusawom
popmuposanue 6a3068bIX KOZHUMUBHBIX Npoyeccos obyuaiowuxca (oceoerue
Memo008  NO3HAHUS  OKPYJICAIOWe20  Mupa,  NpUMEHeHue  JO2UMECKUX,
uccne008amensbekux onepayull, ymenuti pabomamso ¢ ungopmayuei).

BbazoBble noOru4eckHe AefcTBHA:

e BBIABIIATH U XapaKTEPU30BaTh CYLIECTBEHHEIE IIPH3HAKH MaTEMATHYECKUX
00BEKTOB, MOHATHIH, OTHOIICHHIN MeXIy IOHATHAMH; (POpMyIHMpOBaTH
OIpefeNcHUss TIOHATHH, YCTAHaBNMBATH CYIUEGCTBEHHBIM  IIPH3HAK
KJIACCH(HMKALMH, OCHOBaHHA MJisi ODOOWIEHHS M CPaBHEHHA, KPUTEPHH
TIPOBOAMMOTO aHANH3a;

* BOCIPHHMMaTh, GOPMYJIMPOBAaTh M  IpeoOPA3OBBIBATE  CYXIECHHA:
yTBEpUTENbHbIE ¥ OTPHIATeNbHble, €OUHHYHBIC, YacTHEIE M 0OIME;
YCIIOBHEIE;

e BBISBISITh  MaTeMaTHYECKHe  3aKOHOMEPHOCTH,  B3aMMOCBA3H  H
NPOTHBOPEeYHsA B (aKTax, NaHHBIX, HAOMOACHHAX H YTBEPKICHHSAX;,



npeiyarath  KpHTEpHH Ul BBISBIEHHS  3aKOHOMEpHOCTEH U
TIPOTHBOPEYHI;

e JZlenaTh BbIBOABI C HCIONE30BAHMEM 3aKOHOB JIOTHKH, RENYKTHBHEIX H
HHOYKTHBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUSHUI 110 aHAJIOTHH,

e TPOBOIUTH CaMOCTOSITEJIBHO  JOKa3aTelbCTBA  MaTeMaTHYECKHX
YTBEPXIEHUH (TIPSIMBIC U OT INPOTHBHOIO), BEICTPAMBaTh apIyMEHTAIMIO,
NpUBOJWUTE IPHUMEPBl M KOHTPNPHMEPHI; OOOCHOBHIBATH COGCTBEHHEIE
CYX/IE€HHS U BEIBOJIBI,

e BBIOMpaTh c1ioco® pemleHHs Y4eOHOH 3aqaud (CpaBHHBATH HECKOIBKO
BADHAHTOB peLICHH#A, BbIOHpaTh HauboJjiee MONXOOMILMA C y4&TOM
CaMOCTOATENBHO BBIACICHHBIX KPUTEPHEB).

ba3oBbie HecIeA0BaTeALCKHE ACHCTBHA:

e HCIOJIB30BAaTh BOIPOCH! KaK HMCCIEJOBATENHLCKHI HHCTPYMEHT IMO3HAHMSA,
¢$OpMyTHpOBaTh BONPOCH, (QUKCHPYIOLIHE TPOTHBOpEYHe, mpobiemy,
yCTAHABJIIMBATh HMCKOMOE€ W  JaHHoe, (OpPMHPOBaTH TIHIIOTE3Y,
apryMeHTHpOBATh CBOK MO3UIIHIO, MHEHHE;

e TPOBOIOHUTH CaMOCTOATENEHO CIVTaHHPOBaHHBIH IKCIIEPHMEHT,
UCCIICIOBAHHE 10 YCTAHOBJIEHWIO OCOOEHHOCTEeH MaTeMaTHYecKoro
o0beKTa, SABNEHHS, IIpolecca, BBUIBICHHIO 3aBHCHMOCTEH MEXIy
00beKTaMu, ABIEHUAMH, NPOLIECCaMH;

¢ CaMOCTOATENLHO GOpMYIHPOBaTh 00OOLIEHNMA U BEIBOAKI IO pe3ysbTaTaM
TIPOBEIEHHOTO HAOMIONIEHUS, HCCIIEIOBAHUA, OLEHHMBATh JIOCTOBEPHOCTH
MOJIy4€HHBIX Pe3yJIbTaTOB, BEIBOJOB M 00001LeHNI;

e TPOTHO3UPOBATH BO3MOXKHOE pasBHTHE IIpollecca, a TakXkKe BEIABHIaTh
IPEIIIONOXEeHUS O €r0 PA3BHTHH B HOBBIX YCIOBHSAX.

PaGoTa ¢ nHdpopmanueii:

e BBIBIATE AchUUMTH MHGPOpPMALMH, JAHHBIX, HEOOXOIMMBIX JUIi OTBETa
Ha BOMPOC U JJIS peIleHUs 3a/1a4H;

o BHOHpaTh WHGOpPMALHIO W3  HCTOYHHKOB  DPA3IHYHBIX  THIIOB,
AHAIM3HPOBATh, CHCTEMATH3HPOBAaTh H MHTEPIPETHPOBATh HHGPOPMALIMIO
PasUYHBIX BUIOB W (POPM NpeCTaBIECHHS;

e CTPYKTYpHPOBaTh MH(OpPMAIMIO, IPEACTABIATE €€ B Pa3sIH4YHBIX popMax,
AJUTIOCTPUPOBATh MpapHyIecKu;

e OLEHHUBAThH HaAEKHOCTD HH(pOpMALIHH no CaMOCTOSATENLHO
cOpMyYTHPOBaHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynuxamugnwvte Oeticmeus, obecneuueaiom

chOpMUPOBAHHOCTb COYUANBHBIX HABLIKOE 0OYHAIOUUXCA.

Obmenue:



BOCIIPHHHUMATE U (GOpMYJHpPOBATE CYXIEHMS B COOTBETCTBHH C
YCIIOBUSIMH M LIEISIMH OOLIeHUS; ACHO, TOYHO, IPAMOTHO BBEIPAXAaTh CBOIO
TOYKY 3PEHHS B YCTHBIX H NUCBMEHHBIX TE€KCTaX, AaBaTh IOACHEHHS [0
X0y PeINCHHS 334341, KOMMEHTHPOBATE MOJIYYCHHBIM Pe3yJIbTaT;

B X0Zle 06CYX/JICHHS 3a1aBaTh BOMPOCEI 110 CYIIECTBY OOCYXAaeMO TeMBl,
npobneMsl, pelraeMoli 3a1a4H, BEICKA3bIBATh HAEH, HALIEICHHBIE HA [TOMCK
PELlIEHHsA; COTMOCTABNIATL CBOM CYXAEHHSA C CYXASHHSAMH JAPYIHX
YYaCTHUKOB JHWajora, oOHapy)XHBaTh pa3iH4He H CXOJCTBO MO3HIIHIi; B
KOppeKTHO#H dopMe GopMyTHPOBaTh Pa3HOIIACHA, CBOH BO3PaXKEHHS;
NpeACTaBIATL  pe3yNbTaThl  pelleHWs  3aJadd,  JKCIIepUMEHTa,
HCCIIEOBaHHUsA,  MNPOEKTa;  CaMOCTOSTENBHO  BBIOHpaTh  Qopmar
BBICTYIUICHHS C YY4ETOM 334ay NMpe3eHTaluul U OCOOEHHOCTEH ay THTOPHH.

CoTpyaHH4Y€ECTBO:

3)

MOHAMATh W MCIONB30BATh  IIPEHMYIIECTBA  KOMaHAHOH H
UHAHBUIyaIbHOH paboThl IpH pelneHrH yueOHbIX 3a1a4; IPUHAMATD LIENb
COBMECTHOH JEATECIBHOCTH, IUIaHMPOBATh OPraHH3alUI0 COBMECTHOM
paboThl, pacnpeAensaTh BUABI paboT, JoroBapuBaThes, 00CYkKAATh ITPOIECT
U pe3ynbTat paboTsl; 0600mMaTh MHEHUA HECKOIBKHX JIFOEH;
y4acTBOBaTh B IpynnoBeix ¢opmax paborsl (obcyxieHHd, 0OMEH MHEHUH,
«MO3rOBbl€ IITYpPME» H HHBIE); BBHIIONHATHE CBOIO 4acTe paboTel H
KOODJAHHHPOBaThH CBOM JEHCTBHA C JPYrMMH 4YI€HAMU KOMAaHJbI;
OLIEHHBATh KayeCTBO CBOEro BKJaAa B ODIIMH MPOAYKT IO KPHUTEPHSM,
CHOPMYTUPOBAHHEIM YYAaCTHHKAMH B3aUMOIEHCTBHA.

Yuueepcanonvie = pezynamusnsie  Oelicmeus, obecneuusarom

GopMmuposanue cMbICIO8bIX YCMAHOBOK U JCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopraﬂnsamm:

COCTABJIATH IUIaH, ATOPHTM peLIeHHs 33a4H, BEIOHpaTh crocob penieHHs
¢ YYETOM UMEIOTIHXCSA PECYPCOB U COOCTBCHHBIX BO3ZMOXKHOCTEH,
apryMeHTHPOBATh H KOPPEKTUPOBATh BAPHAHTEI PEIIEHHUH C YYETOM HOBOU

HHGPOPMALIHH.

CaMOKOHTPOJIb:

BIaJE€Th HABBIKAMH [IO3HABATENbHOM peQUIEKCHH Kak OCO3HAHHA
COBepLIaeMbIX JEHACTBHH K MEICIHMTENBHEIX IPOLIECCOB, HX PE3yIbTaTOB;
BIafieTh CIocobaMH CaMOIpOBEPKH, CAMOKOHTPOJNA [pomecca W
pe3ynbTaTa pellieHUs MaTeMaTHYECKOH 3ajayy;

NpeABUIETh TPYAHOCTH, KOTOpBIE MOIYT BO3HHKHYThH IPH pPEIICHHH
3a/]aul, BHOCHTh KOPPEKTHBBl B JEATCIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAHIEHHBIX OMIHOOK, BEIABIEHHBIX TPYAHOCTEH;



* OICHMBATL COOTBETCTBHE pe3y/lbTaTa LEJIM M YCIOBHAM, OOBACHSTH
NIPHYHHB] JOCTHXEHHS WIM HENOCTHIKEHHS pe3YNbTaTOB AEATEIbHOCTH,
HaXOAMTh OIIHOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIEBITY.

IHNPEAMETHBIE PE3YJBTATHI
10 KJIACC

OnepupoBaTh MOHATHUSIMHU: TOYKA, PAMAs, IIIOCKOCTh,

IIp¥MeEBATE aKCHOMBI CTEPEOMETPHM M CIEACTBUA M3 HHUX NHPH PELUICHHH
reoOMeTpHYEeCKHX 3a/1a4.

OmnepuposaTe MOHATHSIMH: NapaJUIeNbHOCTD H NePIeHAUKYIIPHOCTE IPAMBIX
Y IUTIOCKOCTEH.

Knaccu¢uuupoBath B3aUMHOE pacmoJiOKeHHE MPSAMBIX H IUIOCKOCTEH B
MPOCTPaHCTRE.

OnepupoBaTh NOHATHAMH: JABYTPaHHBIA YroJI, TpaHH ABYIPAHHOIO YrIia,
pebpo IByrpaHHOrO yrjia; JHHeHHbIH yron ABYTpaHHOIO YTJIa; rpamycHas Mepa
JBYTPAHHOT'O YIJIa.

OmnepHpoBaTh MNOHSATHAMH: MHOTOTPAaHHHMK, BBIMYKIBIH M HEBBITYKNbI
MHOTOIPaHHHK, 3JIEMEHThl MHOTOTPaHHHMKA, PaBHJIbHBI MHOTOTPaHHHK.

Pacnio3HapaTe OCHOBHBIE BH/IBI MHOIOTpPaHHHKOB (ITHpaMHAR@; IIpHU3Ma,
HIpAMOYTONBHBIH Hapaenenure], Kyo).

KnaccupuumpoBaTs  MHOTOTpaHHHKH,  BBIOMpas  OCHOBaHHA A
KiaccupukalMy (BBIMYKJIbIE M HEBBINYKIBIE MHOIOTPaHHUKH; TpaBHIIEHBIE
MHOTOTpaHHHKH; OpsSMBIE H HAKJIOHHBIE TIPH3MBI, MTapauleNenuiIe bl).

OneprupoBaTh MOHATHAMH: CEKyLIad IUIOCKOCTh, CeYeHHE MHOTOTPAaHHUKOB.

OOBACHATD NPUHLIMIIEI IOCTPOEHHS CEHEHUI, UCITONB3YA METO/ CIEAOB.

CTpouTh cCeuyeHHUsT MHOTOTPDAHHHMKOB METOJOM  CACAOB, BBINOJIHATH
(BBIHOCHBIE) IUIOCKHE YEpPTEeXM W3 PHCYHKOB MPOCTBIX OOBEMHBIX (Hryp: BUX
CBEpPXY, COOKY, CHH3Y.

Pernats 3a/1auy Ha HaXOX/JeHHE reOMETPHUECKUX BeJIHYUH 110 obpa3taM MU
aTOPHTMaM, IPHMEHSS W3BECTHbIE AHATUTHYECKHE METONBI IPH peLUeHUH
CTaHMApPTHBIX MAaTEMATHYECKUX 3a7a4 Ha BRIYHCIEHHE PAacCTOSHHM MexXIy ABYMs
TOYKAMH, OT TOYKH JO [OpAMOH, OT TOYKHM JO IUIOCKOCTH, MEXAY
CKpPEHIHBAIOIIHUMHCH IIPAMBIMH.

Pewnate 3371241 Ha HaXOXKACHHE MeOMETPHYECKUX BEJIMYIHMH M0 o0pa3iiaM UNH
aNTOPHTMaM, TPUMEHSAS HW3BECTHBIC AHATUTHYECKHE METOJBI NPH pPEIIEHUH
CTAHAApPTHBIX MaTeMaTHYeCKMX 3a7lad Ha  BBIYHCIEHHE YIJIOB  MEXAY
CKpEILIMBAIOIIMMHUCA NpPAMBIMH, MEXAYy I@pAMOH M IIOCKOCTBIO, MEXIY
TUTOCKOCTAMH, ABYTPaHHBIX YTIIOB.



Berucnars 06bEMBL M IUIOMAIH MOBEPXHOCTEH MHOTOTPAHHHKOB (IIpH3Ma,
NUpaMHJa) C [pPUMEHEHHEM (OPMyN; BBIYHCIATH COOTHOLUEHMS —MENy
TUIOLIAAMH TIOBEpXHOCTEH, 00BEMaMH NOAO0OHBIX MHOTOIPAHHHUKOB.

OnepupoBaTe NOHATHAMH: CHMMETPHZ B NPOCTPAHCTBE; LEHTpP, OCh H
IIOCKOCTh CHMMETPHH; LIEHTP, OCh H IUIOCKOCTh CHMMETPHH (HIYPEL.

Usenekats, mnpeobpa3oBbIBATE M HHTEPIPETHPOBATH HHOOPMALMIO O
NIPOCTPAHCTBEHHEIX TeOMETPHYECKHX (PUIypax, NpeACTABICHHYIO Ha dYepTexax M
PHCYHKaX.

IlpuMenATs reomerpudeckue (paxkThl UL pENICEHHAA CTEPEOMETPHYECKHX
3a7a4, MPEANONaralolMX HECKOJIBKO LIaroB PeleHus, eI yCJIOBUSA IPHMeHEHHS
3aJlaHbl B ABHOH ¢opMe.

IlpuMensaTs mpocTeiilinie NporpaMMHBIE CPEACTBEZ M 3JIEKTPOHHO-
KOMMYHHKaLHOHHBIE CUCTEMEI TIPY PELIEHHH CTEPEOMETPHYECKHX 3a4ad.

IIpHBOANTE TpHUMEpPHl MaTEeMAaTHYECKHX 3aKOHOMEPHOCTEH B MNpHpOJIE H
XH3HH, paclio3HaBaTh [IPOsABICHHE 3aKOHOB N'€OMETPHH B HCKYCCTBE.

IlpuMeHATs NMONyHeHHbIE 3HAaHMA Ha IIPAKTHKE: aHAIM3HPOBATh pPEAIbHbIC
CUTyallud M MNPUMEHATH H3YUYCHHBIE MOHATHA B IIPOLECCE IMOHCKA pPeIeHUS
MaTeMaTH4ecKH CQOpMYyJIHpOBaHHOM @poOJieMbl, MOAENHPOBATh peajbHbIE
CHTYallHH Ha S3BIKE TeOMEeTPHHM, HCCIENOBaTh IIOCTPOEHHLIE MOJENH C
HCTONB30BaHHEM reOMETPUYECKHX IIOHATUH U TeopeM, alnapara anredpsl; pemars
MpakTHYecKue 331a4H, CBA3aHHBIE C HAXOKIECHHEM IeOMETPUIECKHX BEHYKH.

11 KJACC

OnepHpoBaTh NOHATHAMH: LIMHAPHYECKas ITOBEPXHOCTh, obpasyromue
HUIHHAPHYECKOH  TMOBEPXHOCTH;  LMIMHJADP;  KOHHMYECKas  IIOBEPXHOCTH,
o0pasymolire KOHHYECKOH MOBEPXHOCTH, KOHYC; cheprUIecKas IOBEPXHOCTb.

Pacmo3HaBaTh Tesia BpaleHus (IMIHHADP, KOHYC, cdepa U 11ap).

O0BACHATH cITOCOOBI OMY4YEHHs TEN BpallCHHS.

KinaccupuimposaTs B3aHMHOE PACTIONIOKEHHE CHEPhl H IINOCKOCTH.

OnepupoBarh MOHATHAMH: ITAPOBOH CErMEHT, OCHOBAHHE CETMEHTA, BHICOTa
CerMeHTa; LIAPOBOH CIIOH, OCHOBaHHE HIAPOBOTO CJIOH, BHICOTA IAPOBOrO ClOf,
[IapOBOH CEKTOP.

Briunciath o00BEMBI M IUIOMAAH TOBEPXHOCTEHM TN  BpalleHHH,
reOMEeTPUIECKHX TEN ¢ IpHMeHeHHeM hopMyIL.

OnepupoBaTh IOHATHAMH: MHOTOTPaHHHK, BIMCAaHHBIH B chepy U
ONMYCAaHHBIA OKOJIO c¢epbl; chepa, BIHUCAaHHAsA B MHOTOIPaHHHK HIH TeJO
BpaleHUs.

BBIYHCIIATE COOTHOIIEHHUS MEXIY IUIOIHalsMH TMOBepXHOcTel U oObEMamu
HOJOOHBIX Tell.



Uzobpaxarts u3ydaemble GHIYpsl OT PyKH M C NPHMEHEHHEM IIPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BEBIMOJHATS (BBIHOCHEIE) INIOCKHE YEPTEXKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX
duryp: BHA cBepXy, COOKY, CHU3Y; CTPOHTH CEUEHHUS TEJl BPAICHHA.

W3BiexaTs, MHTEpOpEeTUpOBaTh M npeo0pa3oBhiBaTh HHMOPMAIHIO O
HNPOCTPAHCTBEHHBIX T€OMETPHYECKHX (QHIypax, NPEACTABICHHYIO HA YepTeXax M
pUCYHKaX.

OnepHpoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BeIMONHATE JNEHCTBMA CHOXKEHHS BEKTOPOB, BBIYHTAHHA BEKTOPOB U
YMHOXCHHSA BEKTOpa Ha YHCJIO0, OOBIACHATH, KAKMMH CBOMCTBaMH OHHM 06Ja1al0T.

IIpyMeHs TS NpaBUIIO NapajieeIune a.

OnepupoBaTh MOHATHAMM: AEKAPTOBHl KOOPAWHATHI B IIPOCTPAaHCTBE, BEKTOD,
MOAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOpPAWHATHl BEKTOpa, YTOJM MeEXay
BEKTOPaMH, CKalIpHOE NPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHEIE U KOMILIAHapHEIE
BEKTOPBHI.

HaxoauTte cyMMy BEeKTOpOB U POU3BEJIEHUE BEKTOPA HA YHCIIO, YTOJ MEXAY
BEKTOPaMH, CKaJLIpHOE IIpOM3BEINEHHE, pacKIaAblBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajiaBaTh [UIOCKOCTh YPABHEHUEM B IEKapTOBOH CHCTEMe KOOPIUHAT.

[IpuMeHATE TeoMeTpHueckhe (AKTHl ANA PELIEHHS CTEPEOMETPHUYECKHX
3a1a4, TPEANONararfX HECKONBKO [IaroB pelleHus, eclIH YCIOBHA MPUMEHEeHHs
3aflaHbl B IBHOH (hopMe.

Pemate mpocteiilye reoMeTpUuecKde 3alady¥ Ha NMPUMEHEHHE BEKTOPHO-
KOOPJHHATHOIO METOJA.

Pemare 3amauM Ha JIOKa3aTeNBCTBO MATEMATHYECKHX OTHOLIEHHH H
HaXx0XIeHHe reOMEeTPHYECKHX BEHYYH 110 00pa3laM HIIH allTOPHTMaM, IPHMEHss
H3BECTHBIE METO/BI IPH pELICHHH CTAHAAPTHBIX MATEMATHYECCKHX 3a1aY.

[IpuMeHATh IPOCTEilIHe NPOrpaMMHBIE CpPeACTBA M NEKTPOHHO-
KOMMYHHKaLIHOHHBIE CHCTEMBI [IPH PSLICHHH CTEPEOMETPHYECKHX 3a/1a4.

IpuBONHTE NMPHMEPH MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B MNpPHpOAE H
’KU3HH, pacllO3HABATH MPOSBIEHHE 3aKOHOB M'eOMETPHH B HCKYCCTBE.

[MpuMeHATh MONy4YeHHblE 3HAHWSA HA NPaKTHKE: aHAIU3MPOBATh PEajbHBIE
CHTYallUd W TIDUMEHATHh M3y4YeHHbIe IOHATHA B IIPOIECCE ITOMCKA PpEIICHHS
MaTeMaTHYecKH chOpMyJIHpOBaHHON mpobiaeMel, MOAEIHPOBATh pealbHBIE
CHTYallMd Ha sf3bIKe TeOMETPHH, HCCIEe0BaTh IIOCTPOCHHBIE MOJENH C
ACIIOJIb30BaHMEM I'€OMETPUYECKUX MOHATHIT M TeopeM, annapara anreOpsl; pelaTh
TIPaKTHYECKUE 3a0a49H, CBA3aHHBIE C HAX0XEHHEM N'e€OMETPHUECKHX BEJIMYHH.



TEMATHYECKOE INTAHHPOBAHHE

10 KJIACC
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JI51 YYEHUKA

Marematuka: aaredpa H Hayaja MaTeMaTHYeCKOro aHanusa, reometpus. NeomeTpusa, 10-11 knaccel/
Aranacau JI.C., byry3os B.®., Kagomuer C.B. u npyrie, AkunonepHoe obiecteo «HM3matenscrso
«llpocseicHues

METOMNYECKHE MATEPHAJIBI JUISA YIUTEJA

Maremaruka: anredpa H HaUaNa MaTEMaTHUYECKOTO aHANH3a, reoMeTphd. I'eomeTpus, 10-11 wraccwl/
Aranacan JL.C., Byry3os B.®@., Kagomuer C.b. v apyrue, AkunoHepHoe obuecteo «Hzzarenscreo
«Mpoceewenne». Meroanueckas nurepatypa, pexomergyemaa OTOC.

IHAPPOBBIE OBPA3OBATEJBHBIE PECYPCBI H PECYPCBI CETH

HHTEPHET

BuOmorexa LJOK



