


HOACHUTEJBHASA 3AIINCKA

['eomeTpust sABASETCS OAHMM M3 0a30BBIX KYPCOB HA YPOBHE CPEOHETO
o0uiero oOpa3oBaHusl, TaK Kak 00€CIEUYMBAET BOZMOKHOCTh M3YUYCHHS JUCLUATIIINH
€CTECTBCHHO-HAYYHOH HAMPABICHHOCTH W MPEAMETOB TYMAHUTAPHOTO LMKJIIA.
[TockombKy  JIOTHYECKOE ~ MBINUICHHE,  (QOPMUPYEMOE  MpPH  W3YUYCHHUH
00y4aroIMMUCS MOHATUIUHBIX OCHOB F€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOCHUM LICTIOYKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUM FE€OMETPHUUECKHAX
3aa4, YMEHWE BBIABUTaTb M OMNPOBEPrarb THIIOTE3bl  HEMOCPEIACTBEHHO
UCIOJIB3YIOTCSA MPU PEIIEHUM 3a/1a4 €CTECTBCHHO-HAYYHOTO LMKJIA, B YaCTHOCTH
(u3nyecKux 3a1au.

Llens ocBOCHUs mporpamMmsbl yueOHOTo Kypca «['eoMmeTpus» Ha yriryOnEéHHOM
YPOBHE — Ppa3BUTHE WHAMBHAYAIBHBIX CIIOCOOHOCTEH OOydarommxcs Mpu
W3YYCHUH TE€OMETPHH, KaK COCTABJISIONICH MpeaAMETHON oOmactu «Maremaruka u
uHopmaTuka»  depe3  OO0ECHEYEHUE  BO3MOKHOCTH  MPUOOPETEHUS U
UCNONb30BaHusl Oosice TNyOOKMX TEOMETPHUECKHX 3HAaHM W JICHCTBUH,
CHELM(PUYHBIX TEOMETPUH, U HEOOXOMMBIX JUIsSl YCIIEITHOTO MPO(PECCHOHATBHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCMOIb30BAHUEM MATEMATUKH.

[IprOpUTETHBIMM 3aa4aMK Kypca TFEOMETPUM HAa YIIIYOJIIEHHOM YPOBHE,
PACIIMPSIFOLIMMHA W YCHJIMBAOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

PACIIMPEHUE MPEACTABICHUS O TEOMETPUM KAaK YaCTH MHPOBOW KYJBTYPHI U
(OopMUPOBAHME OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOIIMM MHAPOM;

(opMUpOBaHME TPEACTABICHHAS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIMX MATEMATUUYECKUX MOJIENSX, TMO3BOJISIFOIIMX OMUCHIBATH W M3y4YaThb
Pa3HBIE SBJICHUS OKPYKAIOLIET0 MUPA, 3HAHUE TOHIATUHHOTO annapara no pasaeiny
«CtepeoMeTpusy» y4eOHOro Kypca reOMETpuH;

(opMupoBaHWE  yMEHHMS ~ BIAACTh  OCHOBHBIMH  MOHSATUSMH O
OPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOHCTBAMH, 3HAHHME TEOPEM,
GopMysT U yMEHHE WX MPUMEHSTh, YMEHHUS OKA3bIBaTb TEOPEMbl U HAXOIUTh
HECTAHIAPTHBIE CIIOCOOBI PELICHUS 33124,

(opMUPOBAHME YMEHUS PACMIO3HABATH HA YEPTEIKAX, MOJECIAX U B PEATBHOM
MUPE MHOTOTPAHHMKH M TeEJla BPALICHUS, KOHCTPYMPOBATh T'€OMETPUUYECKUE
MOJIENH,

(OopMUPOBAHME TOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTEMaTHYECKAX TEOPHH, (OPMUPOBAHME MOHUMAHUS POJM AKCUOMATUKH IPHU
[IPOBEICHUHN PACCYKICHUM,

(opMUPOBaHWE YMEHHUS BIAJACTh METOJAMM JI0KA3aTEIbCTB U AITOPUTMOB
PELICHUS, YMEHUS HMX NPUMEHSTH, MPOBOIUTH AOKA3ATEIBHBIC PACCYKIACHHS B
XOJIE PELIEHHS CTEPEOMETPUYECKHX 3aa4 M 33124 ¢ TPAKTHUYECCKUM COACPKAHUEM,
(opMuUpOBaHME TPEACTABICHUS O HEOOXOAMMOCTH  JOKA3aTeNbCTB  NPH



00OCHOBAHWM MATEMATHYECKUAX YTBEP)KICHUI U POJIM AKCHOMATHKU B TPOBEACHUH
JeTyKTUBHBIX PACCYKICHUH;

Pa3BUTHE M COBEPLICHCTBOBAHME WHTEIJIEKTYAIbHBIX W TBOPYECKHUX
CHOCOOHOCTEH 00ydaronMXcs, MO3HABATEIBHOW aKTUBHOCTH, UCCIICI0BATEILCKIX
YMEHHA, KPUTUYHOCTH MBILIJIEHUS, HHTEPECA K M3YUYEHUIO TEOMETPUH,

(opmupoBaHue (QYHKIMOHATBHOW TI'PAMOTHOCTH, PEJICBAHTHON T€OMETPUM:
YMEHMSI PAClO3HABaTh MPOSIBICHUS TEOMETPHUECKHX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEATbHBIX KU3HECHHBIX CUTYyalUsX W MPU M3YUYEHUM IPYTHX
y4e€OHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
MOJICTIMPOBAHUST PEATbHBIX CHTYalMii, MCCICAOBAHUsS TOCTPOCHHBIX MOJEICH,
WHTEPIPETALNN OTYUYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COACPATEIbHBIMA JIMHASAMUA YY4eOHOrO Kypca «['eomeTpus» B
10-11 «knmaccax sBisitores: «lIpsMble M TUIOCKOCTM B IPOCTPAHCTBEY,
«MuororpanHuku», «Tema BpameHus», «BekTopel W  KOOpAWMHATHE B
POCTPAHCTBEY, «[BH>KEHHUS B TPOCTPAHCTBEY .

CdopmymupoBannoe Bo DI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH
NOHATUSIMIAY», PEJIICBAHTHBIMM T'€OMETPUM Ha YIIyOJNEHHOM YPOBHE OOy4YCHUs B
10-11 knaccax, OTHOCUTCS KO BCEM COJICPKATEIbHBIM JIMHUSAM y4eOHOrO Kypca, a
(OpMUPOBAHME  JIOTMYECKMX YMEHUM  PACIPEACNAETCS HE  TOJNBKO IO
COJIEPKATENIBHBIM JIMHUSAM, HO M 1O rojgam o0yueHus. CoaepkaHue o0pa3oBaHus,
COOTBETCTBYIOILLIEE MPEAMETHBIM Pe3ysibTaTaM OCBocHUs DenepanbHOi paboueii
OPOrpaMMbl, PACpPeAcTEHHBIM N0 TrojaM OOYYEHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHHLIMITMATIBHBIM BOMPOCAM O0YYarOIIUECs
oOpallaiich  HEOAHOKPATHO. OJTO  MO3BOJSET  OPraHW30BaTh  OBJIAJICHHUE
rEOMETPUYECKAMHU OHITHSIMA M HABBIKAMY TIOCIIEAOBATENBHO U TIOCTYNATENBHO, C
COOJIFOICHAEM TPUHIMINA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIKOYATh B OOLIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUN OOYYArOIIMUXCS, PACIIMPAS U yIayOsis
e€, 00pasys MPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3yUYEHHIO TEOMETPUH HA YIITyONEHHOM YPOBHE MO3BOJISIET:

co3garb  ycioBus Ui guddepeHnmanuu  0Oy4YeHHWs, MOCTPOCHUS
WHAMBUAYAIBHBIX 00pa30BaTENIbHBIX MPOrpaMM, OOECHEUNTh  YIayOJNEHHOE
W3YYECHUE TEOMETPHH KAK COCTABJIAIONICH yueOHOro npeaMera « Maremarukay,

NOJATOTOBUTh OOYYAKOUIMXCS K MPOJODKEHHIO M3YyYCHUsST MATEMaTHKH C
y4éToM BbIOOpa Oynayuiei mnpodeccun, odecneynBas MNPEEMCTBEHHOCTh MEXKAY
o0mmMM 1 pohecCHOHATBHBIM 00PA30BAHUEM.

Ha wusyuenme yueOGHOro kypca «l'eomerpust» Ha yriayOnéHHOM YPOBHE
orBoautcsa 201 yac: B 10 kmacce — 102 yaca (3 vaca B Henento), B 11 knacce — 99
yaca (3 yaca B HEJEIIO).



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

IIpsiMbie B IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, mOpsMas, TJIOCKOCTB,
OpOCTPaHCTBO. [IoHATHE 00 aKCHOMATHMYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHHWE TMPAMBIX B MPOCTPAHCTBE. IEPECEKAOLINECH,
NapajyieNbHbIE W CKPEIIMBANOLIMECS TpsAMbIE. [IpU3HAKM CKpELMBAOIIMAXCS
npsAMBIX. [lapamiebHOCTE IPAMBIX M IIJIOCKOCTENW B MIPOCTPAHCTBE: NapalielIbHbIE
MPAMBIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPAMBIX, TAPAIUIEIBHOCTD MPIMOM
U IUIOCKOCTH. llapamienbHoe M LEHTPATBHOE NPOSKTUPOBAHME, H300paKCHHE
¢uryp. OCHOBHBIE CBOWHCTBA MAPAIEIIBHOTO MPOCKTHPOBaHUS. M300paxkeHue
Guryp B mapajuieIbHONW MPOCKIUKU. YTJbl ¢ COHAMPABICHHBIMA CTOPOHAMM, YTOJ
MEXIY NPAMBIMA B pocTpaHcTBE. [lapaimenbHOCTh IIIOCKOCTEN: NapalielibHbIe
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJTOCKOCTEN. [Ipocreiiue
OPOCTPAHCTBEHHbIE  (UIYpPbl HA IUIOCKOCTH: TETPAjdAp, NapalICICIHIIC,
MMOCTPOCHUE CEUYCHUM.

[TepneH MKy ASPHOCTE TPSAMOM M MJIOCKOCTH: MEPIEHAUKYISPHBIEC MTPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIE TMAPAUIETBHBIE W NEPICHAMKYISAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNCHAUKYJSAPHOCTH TPSIMOA M IUIOCKOCTH, TEOpEMa O MNpsAMOMR
NEPIEHANKY JIIPHOR IIJIOCKOCTH. OpTrorosasibHOE IIPOEKTUPOBAHHUE.
IleprieHAUKY AP M HAKIIOHHBIE. PACCTOSHUE OT TOYKU 10 MJIOCKOCTH, PACCTOSHUE
OT TMpsAMOM A0  MJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[TepneHAMKYASPHOCTD  TUIOCKOCTEH: MPU3HAK — NEPNEHAMKYJSAPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPIEHAUKYIIAPaX.

YTl B NPOCTPAHCTBE. YIOJ MEXKIY NPSAMOM M IJIOCKOCTBIO, IBYI'PAHHBIA
yION, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEXrpaHHbli © MHOTOTPAHHBIEC YIJIBL
CpoiicTBa TUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKHX H
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yrya. TeopeMbl KOCMHYCOB W CHHYCOB IS
TPEXTPAHHOIO yTIA.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHuKOB, pa3BEpTka MHOrorpaHHvka. [Ipusma: n-yrosepHas
npu3Ma, npsMas U HAKJIIOHHAS MPU3MBbI, OOKOBAs ¥ MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NOpsAMOYIOJIBHBIA — HapaJleNenuie] W €ro  CBOMCTBa.
Kparuaiimmme mnyTda Ha TOBEPXHOCTM MHOrorpasHuka. Teopema Diinepa.
[TpoctpanctBenHas teopema I[lmdaropa. Ilupammpa: n-yronpHas nUpamuia,
npaBWIbHAs W yceu€éHHass mnupamuabl. CBoiicTBa pédbep M OOKOBBIX T'paHEH
NPaBUIBHOW mupaMuiabl. [IpaBuiIbHBIE MHOTOTPAHHUKHW: TPABHWIIbHAS NPU3MA U



[paBUJIbHAs NMpaMHIa, MpaBWIbHAsg TPEYrojibHas MNHUpaMHAAa W TPaBUIIBLHBIN
TeTpadap, KyO. llpeacraBieHue O MNpaBWIBHBIX MHOTOIPAHHUKAX: OKTaXp,
JOAEKAd AP W UKOCA AP.

BblunicieHue 3J€MEHTOB MHOTOIPDAHHUKOB. péOpa, [IWaroHaJiv, YIJIbL.
[Tnomaae OOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IJIONIalb OCHOBaHWH, TeopeMa O OOKOBOH MMOBEPXHOCTH MPSAMOA NPH3MBL
[Tnomane OOKOBOM TNOBEPXHOCTM W TMOBEPXHOCTH NPABWIBLHOM MUPAMHUIBL,
TEOopeEMa O TUIOIIAAN YCEYEHHOW MUPaAMUIBI.

CaMMeTpUss B MPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  TPABHJIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B TMPABUIBHOM MHOTOTPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS TPAaBUJIBHBIX MPHU3M, CUMMETPUS MPaBUIILHOMN
[IAPaAMHUIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABICHHBIE W  IPOTHUBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [eMCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOJKEHHE BEKTOpA Ha
yncso. CBOMCTBA CITOKEHHST BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[ToHdaTHe KOMIUTAHApHBIE BEKTOPHI. [IpU3HAK KOMIIJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBunio mapauienenunena. Teopema 0 pas3ioKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTOopaMm. [IpsamoyroneHas  cuhcremMa  KOOpAMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa M
KOOPAMHATAMHA TOYEK. YTOJN MEXAYy BeKropaMu. CKalaspHOE MPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tesa Bpawuenust

[ToHATMA: UWIMHAPUYECKAS MOBEPXHOCTb, KOHMYECKAs MOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyrolMe MNoBEpxHOCTe. Tema BpalmeHus:
HWIAHAP, KOHYC, YCECUEHHBIA KOHYC, cdepa, map. B3aumHOe pacnonokeHue
chepsl M TUIOCKOCTH, KacaTrelnbHas TJIOCKOCTh K cdepe. M3o0pakeHue Tten
BpalllCHUs HA TUIOCKOCTH. Pa3péprka nmmunuHapa U koHyca. CuMMmeTpust cepsl u
mapa.

OO0béM. OcHOBHbBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00béEME
NPSAMOYTOJIBHOTO TMapajulesienunena u ciaeacTBus u3 He€. OObEM NpsAMOil U
HAKJIOHHOM MPU3MBI, WIMHAPA, MUPaMHUIbl U KOHyca. OOBEM apa U MapoBOTO
CErMEHTA.

KomOuHanmu Ten BpalieHuMs M MHOTOrpaHHUKOB. [lpu3ama, BhucaHHas B
LWIAHAP, ONHCaHHAs OKOoJo IpuMHAapa. llepeceuenne cdepsl M mapa ¢



wiockocThro. Kacanue mapa u ceprl IOCKOCTHIO. [IOHATME MHOrOTpAaHHUKA,
OMUCAHHOTO OKOJIO cdepbl, ceppl, BNUCAHHOW B MHOTOTPAHHMK WM TEIO
BpAILCHUS.

[Tnomaae MOBEPXHOCTH LMIMHAPA, KOHYCA, IUIOWAAb CPEPBI U €€ 4YacTeil.
[Tonobue B mpoctpancTBe. OTHOLICHHWE OOBEMOB, TIIOLIANCH MOBEPXHOCTEH
nooOHbIX ¢uryp. IlpeoOpasoBanue nomoOus, roMoTeTws. PemieHune 3aaad Ha
TUIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUECCKUX METOJIOB.

[TocTpoeHHE ceueHNii MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUCHHS LMIIMHAPA
(mapajyieIbHO W NEPHCHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuiebHBIC
OCHOBAHUIO W MPOXOSIINE YEPE3 BEPLIMHY ), CEUCHUS 1Iapa, METOIbI MOCTPOCHUS
CEUCHUH: METOJ CIIEOB, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TTOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpanctBe. Omnepaumy HaJ BEKTOpaMH. BekTopHOE
YMHOXKEHHE BEKTOPOB. (CBOHCTBA BEKTOPHOIO yMHOXEHMs. [IpsMoyrosibHas
CUCTEMA KOOpAMHAT B npocTpaHcTBe. KoopauHatel BekTopa. PaznoskeHne BekTopa
no Oasucy. KoopAMHATHO-BEKTOPHBIA METOA MPH PEIICHUM TIE€OMETPHUYECCKHUX
3a1a4.

J{BHKEHUS B IPOCTPAHCTBE

JIBu>keHus mpocTpaHcTBa. OtoOpakeHus. J[B)KEHHS M PaBEHCTBO (UTYP.
OOwmue cBoiicTBa JABWKCHWM. BHIbl JBUKEHWN: TapajlyIe/ibHBIA  TEPEHOC,
LHEHTPAJIbHAS CUMMETPHS, 3€PKaJIbHAs CUMMETPHUsS, IMOBOPOT BOKPYL MPSMOMN.
[TpeobpazoBanus nogodus. [Ipsmas u cepa Ditnepa.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  00lIecTBa,  NPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUMH,
OpPOLEIYyp TPaKIAHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JIPYrO€), YMEHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMSAMHA U HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUICKON TpakIaHCKOM MICHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY M HACTOSIIEMY POCCUHCKOW MATE€MATHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUUECKOMN LIKOJIBI,
UCIOJb30BAHUE 3TUX JOCTIKCHWH B JAPYrUX HayKax, TEXHOJIOrusx, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUN HAYKM W JCATENBHOCTBIO YYEHOIO, OCO3HAHHWE
JMYHOTO BKJI4/a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIErO;

4) scTeTn4ecKoe BOCTINTAHHE:

ACTETUYECKOE OTHOILIEHWE K MHPY, BKIHOUAs 3CTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHHIA, PACCYXKACHUN, BOCIPUUMUYNBOCTD
K MAaTEMAaTHYECKUM aCEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,

S) pusuueckoe BocnuTaHue:

C()OPMUPOBAHHOCTh YMEHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 30POBOT0 M 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBBIO (30pOBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, PEryisipHas Gu3nueckas akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03A0POBUTENBHON NEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHE:

FOTOBHOCTb K TpPYAy, OCO3HAHWE LIEHHOCTH TPYIOJIIOOUs, HHTEPEC K
pa3nmuuHbIM  cepaM  TPO(ECCHOHATBHOW  ACATENBHOCTH,  CBSI3aHHBIM €
MAaTEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATH OCO3HAHHBIA BBIOOP
Oynymeid npodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUJIAHBI,
FOTOBHOCTb M CIOCOOHOCT K  MATEeMaTH4ecKoMy  OOpa3oBaHUKD U



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HM, TOTOBHOCTh K AKTHBHOMY
VYACTHIO B PEIICHUHN MPAKTAYECKUX 3a/1a4 MATEMATHUYECKON HAIPABICHHOCTH,

7) 3K0/1I0rHYeCcKOe BOCIIUTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTMYECKOM  KYJIBTYPbl, TOHWMAHWE BIMSHUSA
COLMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpeabl, 0CO3HAHUE MIOOANBHOTO XapaKTepa SKOJIOTUYECKAX MPOOIeEM, OPUEHTALUS
HA MPUMEHCHHE MATeMaTHYECKWX 3HAHWWA Jns peuieHus 3a1ad B o0nactu
OKPYXKarOIIEH Cpepl, IJIAHUPOBAHUE TOCTYNKOB W OLEHKA HMX BO3MOKHBIX
NIOCITIEACTBUN JUIS OKPYIKAOLICH CPEabl;

8) neHHOCTH HAYYHOI O MO3HAHMS:

Cc()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOWIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKd W OOIIECTBEHHOW  NPAKTUKW, MOHMMAaHHE
MaTEMaTHYECKON HayKH Kak c(epbl YEIOBEUECKOM MACATEIBbHOCTH, 3TANOB €&
pa3BUTHs M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHK, OBJIAJCHUE S3BIKOM
MAaT€MaTUKU W MATEMATUYECKOM KYJbTyPOH Kak CpPEACTBOM NO3HAHUS MMDA,
TOTOBHOCTb OCYILECTBIIATh MPOEKTHYK) W HCCIEAOBATENBCKYIO JEATEIBHOCTD
WHIUBUY AJIBHO U B TPYIIIE.

METAIPEJIMETHBIE PE3YJIBTATDBI

Io3naBaTe/ibHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiicTBUS

ba3osble Jjornyeckue aeiicTus:

BBIABJIATE U XApPaKkTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH MareMaTHYECKUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYIHPOBATH
OTIPEACTICHUS TOHATHI, YCTAHABIMBATH CYLICCTBEHHBIN MPU3HAK KIAaCCU(UKALWH,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIPUHUMATh,  (QOPMYJIMPOBaTh W MPEOOpa3OBBIBATH  CY>KICHUS:
YTBEPAUTENIbHBIE U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIC,

BBISBJIATHE MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEYUS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEP)KICHUSX, MPEASArarb KPUTCPUH ISl
BBISABJICHNS 3aKOHOMEPHOCTENA W ITPOTUBOPEUNH,

JeNaTb BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOYCHUN, YMO3AKIIFOUCHUH 10 aHAJIOTHH,

IIPOBOANTE CAMOCTOATENIBHO A0KA3aTEIbCTBA MATEMATHYECKUX YTBEP)KIACHHN
(psiMbIE W OT MPOTUBHOTIO), BEICTPAUBATH APTYMEHTALMIO, TPUBOJUTE MPUMEPHL U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KIECHUS U BBIBOJIBI,

BBIOMPATh CMOCO0 pelieHus y4eOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BAPHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ y4éTOM
CaMOCTOSITENTEHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeicCTBUA:



UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWUS,
(opMynupoBaTh  BOMPOCHI,  (PMKCHPYIOIIME  MPOTHBOPEUME,  MpoOseMy,
YCTaHABJIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMOOTE3Y, APrYMEHTUPOBATH
CBOIO MO3HILIAI0, MHEHUE,

IPOBOANTH CAMOCTOSTENBHO CIJIAHUPOBAHHBINA SKCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTAMH, SIBICHUSIMH, TPOLECCAMMU;

CaMOCTOATELHO (POPMYIMPOBAaTh OOOOMICHUS M BBIBOJBI MO PE3yJibTaTam
OPOBECAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTaTOB, BEIBOJAOB U 00OOIICHMIA;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
NPEINOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ napopmanmueii:

BBISIBJIATH A€(PUIUTE HHPOPMALMK, JAHHBIX, HEOOXOAUMBIX [UIsl OTBETA HA
BOMPOC U JUIsl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTM3UPOBATH,
CUCTEMATHU3UPOBATh M MHTEPHOPETUPOBATh MHPOPMALMIO PA3JIAYHBIX BUIOB H
(hopM MpEACTaBICHMUS,

CTPYKTYPUPOBATh WH(OPMALHKIO, MPEACTABIATh €€ B Pa3MUHbIX (PopMax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYIHPOBATH CY>KACHHS B COOTBETCTBUH C YCIOBUSMH U
HeJsiMA - OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PELICHUS 3a1auH,
KOMMEHTUPOBATH MOy YEHHBIN pe3yJIbTar;

B X0/¢ OOCYXKIEHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, pPEIIAacMOM 3a7auv, BBICKA3bIBATh HWJIEW, HALECJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIIATE CBOW CYXKIACHHSA C CYXKACHUAMH APYIHUX YYaCTHUKOB
auamora, oOHApyXMBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHOWH (opme
(OopMYITMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHMUS,

MPEACTABIATE PE3YABTATHl PELIEHUS 3a1a4U, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YUYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUN.

PeryasiTuBHbIC YHHBepCAJbHbIE YUeOHbIE JeiiCTBUS
Camoopranusanusi:



COCTaBJISITh IJIaH, AITOPATM PEIIEHUS 3a7a4M, BEIOMPATh CIIOCOO PEUICHHUS C
YU4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUN ¢ YYETOM HOBOW MH(pOpMALUK.

CaMOKOHTPOJ/Ib, 3MOIIHOHAJIbHBINH HHTE/LIEKT:

BIQJICTh  HABbIKAMM  MO3HABATEIBHOH  peduekcnh Kak  OCO3HAHUs
COBEPIIACMBIX JECHCTBUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MpOLEcca M pe3yjbTara PEIICHUs
MAaTEMATHYECCKOM 3a1a4H;

OPEIBUAETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEILICHHUA 3a/1a4M,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAlICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJbTATA LEIH U YCIIOBUSAM, OOBSACHATH PUYHHBI
JOCTUKCHHSI MJTM HEAOCTHXKEHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

CoBmecTHAsI AEATE/ILHOCTD:

NOHMMATh W MCIOJIB30BaTh MPEMMYLIECTBA KOMAaHAHOW M WHIWMBUIYAIbHOM
paboTel MpU pEUICHWMH Y4YeOHBIX 3aJay, NOPUHUMATh LEllb COBMECTHOH
JESATENIbHOCTH, TUIAHWPOBATh OPraHW3alMI0 COBMECTHON pabOThI, PacpeaciisTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXAaTh MPOLECC W Pe3yabTar padoThl,
000011aTh MHECHUS HECKOJIBKHUX JTFOICH;

y4acTBOBaTh B IPyMIOBBEIX (opmax paboTel (0OCY>KacHHS, OOMEH MHEHUA,
«MO3rOBBIE IITYPMBI» W  WHBIE), BBHIMOJHITH CBOK 4YacTb paboTBl H
KOOPAVMHHUPOBATh CBOM JECHCTBUS C JAPYTMMU WICHAMHM KOMAaHJbI, OLICHHUBATH
Ka4eCTBO CBOETO BKJIAJA B OOIIWI MPOAYKT MO KPUTEPUSIM, CHOPMYJIMPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHniry 10 kaacca 00yyaromuics HaAy YUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MOHSATUSMH CTEPEOMETPUU TPHU
PEUICHUY 3a/1a4 ¥ POBCICHUM MATEMATHUCCKUX PACCYKICHMUIA,

e TMPHUMEHATH AKCUOMBI CTEPEOMETPUU W CICACTBUS M3 HUX MPU PCIICHUH
TEOMETPUYECKUX 3314,

e KJIACCH(PUIIMPOBATh B3aUMHOE PACHOJIOKCHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OMNEPUPOBATH TOHSTHSIMU, CBA3AHHBIMM C yIJIAaMH B
MPOCTPAHCTBE. MEXAY MNPSAMBIMA B MPOCTPAHCTBE, MEXKIY MNPIMOA W
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pAacMO3HABATh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TNpHU3MA,
NUPAMHAJA, MPSAMOYTOJbHBINA Napajuienenunen, Kyo),

e KiaccM(pUUMPOBATH  MHOTOTPAHHWUKW, BBIOMpPAs  OCHOBAHWS  JUIs
KJTaccu(puKanum;

e CBOOOAHO OMNEPUPOBATH  MOHSATUSMH, CBA3AHHBIMH C  CCYCHHEM
MHOTOTPAaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH  MAPAJUIEIBHOE, LHEHTPAIBHOE W OPTOTOHATILHOE
NPOEKTUPOBAHKUE (PUTYP HA IMJIOCKOCTh, BBINOJHATH M300PAKEHUS QUryp
HAa TUTOCKOCTH,

e CTPOUTH CEUYCHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBITIOJIHATH
(BBIHOCHBIE) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP:
BHU/I CBEPXY, COOKY, CHU3Y,

e BBIYHACIATH IUIOMIAAM  TOBEPXHOCTEH  MHOIOIPAaHHUKOB  (TIpHU3Ma,
nupaMmuaa), FEOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

e CBOOOJHO OMEPUPOBATH MOHATHIMH: CHMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb W TUIOCKOCTb CHUMMETPHHM, LEHTP, OChb M TIOCKOCTh CHMMETPUHU
(urypsr;

e CBOOOJAHO OMEPUPOBATH MOHSATHAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M
KOOpPJMHATaM B MPOCTPAHCTBE,

e BBINOJHSATH ICHCTBUS HAJ BEKTOPaMU;

e pelIaTh 3aJa4M Ha JOKA3aTEJIbCTBO MATEMATUYECKUX OTHOIICHWUH W
HAXOXKICHUE TEOMETPUUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METOBI
OPHA PELIEHUU MAaTEMATUYECKHUX 3374 MOBBIIICHHOTO U BBICOKOIO YPOBHS
CJIO>KHOCTH,

e MPHUMCHATH NPOCTEHINME NPOTPAMMHBIE CPEACTBA W SJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECCKUX 3a/1a4;

e U3BJEKATh, NPEOOPa30BBIBATE M HMHTEPOPETUPOBATH WH(POPMALKIO O
OPOCTPAHCTBEHHBIX TE€OMETPHUYECKMX (QUrypax, TMPEACTaBICHHYK Ha
YepTekax U pUCYHKAX;

e TMPHUMCHATH TMOJYYECHHBIE 3HAHWS HA TMPAKTUKE. CPAaBHUBATh W
AQHAJIM3UPOBATh PEAIBHBIE CUTYallH, MPUMEHATh U3YyUYECHHBIC MOHSATHS B
OpoOLECCE TMOMCKA PEUICHHS MAaTeMaTU4ecKu  COpMyIHpPOBAHHON
npoOJIEMBI, MOJIECIMPOBATh PEAIbHBIE CUTYAllMM Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJACTH C UCMHOJB30BAHUEM T€OMETPHUUECKHUX
NOHATANA M TEOpPEM, ammnapara aiareOpbl, pelaTh MPaKTUYECKUE 3aa4H,
CBSI3aHHBIE C HAXOXKACHUEM F€OMETPHUECKUX BEJIMUMH,

e HWMETh NPEIACTABJICHHS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTh (yHIAMEHTA PA3BUTHS TEXHOJIOTHIA.

K koniry 11 kaacca 00yyaromuiicst HaAy YUTCS:



CBOOOJHO ONEPUPOBATH MOHSATHAMM, CBSI3aHHBIMHA C LAJUHAPUYECCKOM,
KOHUYECKOH W CQEPUUYECKON TMOBEPXHOCTSAMHM, OOBICHITH CHOCOOBI
NOJTyYEHUS,

ONEPUPOBATH MOHITUSMU, CBI3AHHBIMU C T€JIAMK BPALICHUS: [IUIMHIPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarth Tena BpallcHus (LWIMHAP, KOHYC, cdepa wm map) u
OOBSICHATH CIIOCOOBI MOy YCHHS TEN BPALLCHHUS,

KJTaCCU(PUIIMPOBATH B3AUMHOE PACIIONIOKEHUE C(HEPBI U MIOCKOCTH,
BBIUUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TE BpALICHUS,
O0BEMBI M TUIOIIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEN BPALICHWUSA,
TrEOMETPUYECKUX TEN C MPUMEHEHHEM (HOPMYIT,

CBOOOJHO ONEPUPOBATH MOHATHUSAMH, CBA3AHHBIMM C KOMOWHALMSAMH TEIl
BpALLCHUS] U MHOTOTPAHHWMKOB. MHOTOTPaHHUK, BIOUCAHHBIM B cdepy u
OTMMCAHHBIA OKOJIO CQepbl, cepa, BNMCAHHAS B MHOTOTPAHHHUK WIIA TEJO
BPALICHMUS;

BBIYKCIISATh COOTHOIIEHUS MEKIY TUIOLIASIMHA MOBEPXHOCTEH U 0OBEMAMHU
MMOJTOOHBIX TEI,

n300pakarb H3ydacMble (DUIYPBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CECUCHUS TEJT BPAILICHUS,

W3BJIEKATh, WHTEPHPETHPOBATL M MNPeoOpa3oBbIBATh HMH(POPMALMIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (PUrypax, MPEeACTAaBICHHYIO Ha
YepTeKax U PUCYHKaX;

CBOOOIHO OMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelaTh reOMETPUYECKHUE 33141 HA BBIYMCIICHHAE YIJIOB MEXKIY MPSAMBIMA
U TUIOCKOCTSIMHM, BBIYMCIICHUE PACCTOSHUH OT TOYKH A0 IJIOCKOCTH, B
LIEJIOM, Ha MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PELICHAN,
CBOOOJHO OMNEpUpOBaTh TMOHATHSMM, CBS3aHHBIMM C JBUXKCHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JBUKEHUM,

BBIMOJIHATE M300PaXCHUS MHOTOTPAHHUKOB W TEN BpalICHUS TpU
MapajuIe]IbHOM  THEPEHOCE, LEHTPAIBHOW CHUMMETPHUH, 3€PKAIBHOMN
CUMMETPUH, PU MOBOPOTE BOKPYT MPAMOM, TpeoOpazoBaHus Moa00Hus;
CTPOUTh CEUYCHUSI MHOTOIPAHHUKOB W TEJ BPALIECHUS: CEYCHHS LMJIMHAPA
(mapajyieNIbHO Y MEPIEHIUKYJISIPHO OCH), CEYEHUST KOHYca (mapaijieibHbIC
OCHOBAHUIO U MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOJABI TMOCTPOCHUS CEUEHWI: METON CIEAOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ EPEHOCA CEKYIICH TUIOCKOCTH,



JIOKa3bIBaTh FTEOMETPUYECCKUE YTBEPIKICHNS,

OPUMEHATh T€OMETPUYECKHE (PAKThl JUISl PEIICHUS CTEPEOMETPUUYECCKUX
3a1a4, MPEeIoyararOlnX HECKOJIBKO IIaroB PEIICHUS, €CJIM YCIIOBHSA
NPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (popMme;

pemark 3aJavd Ha J0Ka3aTeiIbCTBO MATEMATUYECKUX OTHOIICHHWA |
HaXO0XKICHUE T€OMETPUUECKUX BEITNYNH,

[IPUMEHATE MPOrPAMMHBIE CPEACTBA U DJIECKTPOHHO-KOMMYHHUKAIHOHHBIE
CHUCTEMBI IIPU PELLICHUHU CTEPEOMETPUYECKUX 3a/1a4,

[IPUMEHATE  IIOJyYCHHBIE  3HAHWA HA  IPAKTHKE.  CPaBHUBATH,
AHAJTM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALUH, IPUMEHATH U3YUCHHBIC
IIOHATHSA, TEOPEMBI, CBOWCTBA B  MPOLECCE MOWCKA  PEIICHUSA
MaTeMaTHUYECKhn  CPOPMYIUPOBAHHOW  MPOOJEMBI,  MOJCIMPOBATH
peajbHBIE CUTyallMd Ha SI3BIKE T€OMETPUH, HMCCIEAOBATH IMMOCTPOCHHBIC
MOJEIA € WCIOJIB30BAHUEM TE€OMETPUUYCCKUX TOHATHI U TEOPEM,
anmapara anreOpbl, pemarb MNPAKTUYECKUE 3a7a4ud, CBSI3aHHBIE C
HAXO0XKICHUEM I'eOMETPUYECKUX BEIINYHH,

UMETh TPEACTABICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTh yHIAMEHTA PA3BUTHUS TEXHOJIOTHA.



TEMATHUHYECKOE INTAHUPOBAHUE

10 KITIACC
KoaunyecTBo uacos
Ne HaumeHoBaHHe pa3feioB U TeM DneKkTpoHHbIe (HH(poBbIE)
Kontpoabnsie | IlpakTnueckne
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTbI
1 BBenenue B crepeoMeTpuro 23 1 https://resh.edu.ru/subject/17/10/
B3aumnoe pacnososkeHue TIPSIMBIX B
2 P P 6 1 https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE
ITapannenbHOCTD NPSIMBIX U INIOCKOCTEH B
3 P P 8 https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE
TlepreHOUKYIIPHOCTD MIPSAMBIX U
4 P a vy P P 25 https://resh.edu.ru/subject/17/10/
MJIOCKOCTEH B MPOCTPAHCTBE
YTabl 1 pacCTOSIHUA 16 1 https://resh.edu.ru/subject/17/10/
MHororpaHHUKu 7 1 https://resh.edu.ru/subject/17/10/
BexTopel B npocTpaHCTBE 12 https://resh.edu.ru/subject/17/10/
ITosTOpenue, 060OIIEHHE U
8 P ’ H . 5 2 https://resh.edu.ru/subject/17/10/
cUCTEMATH3AaLUsA 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

ITPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KVIACC

KoanuyecTBO 4acoB

HaumeHoBaHue pa3aeioB U TeM dnexTpoHHbIe (LH(PpPOBHIE)
Ne n/m Kontpoabnsie | IlpakTnueckne
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTbI
1 AHaUTUYECKAst TEOMETPHSI 15 1 https://resh.edu.ru/subject/17/11/
IToBTOpeHue, 00OOIIEHHE 1
2 P ’ . . 15 1 https://resh.edu.ru/subject/17/11/
CUCTEeMAaTH3aLMs 3HAaHUH
O0OBbéM MHOTOTPAaHHHKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena BpameHus 24 1 https://resh.edu.ru/subject/17/11/
ITnomany mOBEPXHOCTH U OOBEMEI
5 tan P 9 1 https://resh.edu.ru/subject/17/11/
KPYTJIBIX TEJ
6 JBrxenus 5 1 https://resh.edu.ru/subject/17/11/
IToBTOpeHue, 00OOIIEHHE U
7 P ’ . . 17 2 https://resh.edu.ru/subject/17/11/
CUCTEMAaTH3aLMs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 g 0
ITPOT'PAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

YUYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Aranacss JI.C, byty3oB B.®., KagomiieB Cb., [To3usk O.I'., FOnuna U.H1. I'eomerpus. 10—11 knaccel: YueOHUK Ais
oOmeoOpazoBarenbHbIX yupexkacHuil. M: [Ipoceemenue, 2022.

®.D. JIbicenko, C.1O. Kanabyxosa, EI'D-, MaremaTtuka. bazoeiit ypoBeHb. Hactsb 1 1 2.000 «Jlernony, 2022.

3uB B.I'.Y Meiinep B.M., baxanckuii B.®. 3agaun no reomerpun aia 7—11 kmaccos. M.: [IpoceemeHue.

®.D. JIbicenko, C.1O. Kanadbyxona, EI'D-14 r, I'eomerpus. HoBrle 3aaanus, EI'D-2014. OO0 «Jleruony», 2021.

3uB b.I', Melinep B.M., baxanckunit B.®. 3agaun no reomerpun st 7—11 knaccos. M.: [IpoceenieHue,

Al

METOJNYECKHUE MATEPHAJIBI IUVIA YUUTEJIA

1. 3uB B.I'., Meiinep B.M. Jlupaktuueckne Mmarepralisl 1o reometpur A 10 knacca. M.: IIpocBenieHue.
2. 3uB b.I'., Meiinep B.M. Jlupaktrudeckue marepuansl no reomerpun Juist 10-11 knaccos. M.: IIpoceenieHue.
3. Aranacsa JI.C, byty30oB B.®., ['naskoB O.A., Hexkpacos B.b., FOquna U.HU. U3yuenne reomerpun B 10—11

Kiaccax: Meroa. pekomena. K yueOHuky. Kaura ans yuurens. M.: [Ipocsemienne
4. 3paBuH JI.U. HoBble KOHTPOJIBHBIE U TPOBEPOUYHBIC PAaOOTHI 10 reoMeTpun. 10—11 knaccwl. M.: Jlpoda.
. T.A. BypmuctpoBa. [Iporpammel 00111€00pazoBaTeNbHbIX yupexkaecHui. ['eomerpus 10-11 kimaccel. MockBa
«IIpocserenuer.

W

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



https://resh.edu.ru/subject/17/10/


https://resh.edu.ru/subject/17/10/

