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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYNBAET BO3MOXKHOCTh U3yUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PELIEHUH N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznueckux 3aaay.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypcea «I'eomeTpusd» Ha yriy0aéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBHIA,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NPEeACTaBIEHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUIHOTO ammapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbI U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
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00OCHOBAaHHUY MaTEeMATUUYECKUX YTBEPKIACHUI U POJIU aKCHOMATHKU B POBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¢ COBEPIICHCTBOBAaHHE WHTEUIEKTYalIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pAcloO3HaBaTh TMPOSIBICHUS T'€OMETPUYECKHX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyUYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
coJiep KaTeNIbHBIM JIMHUAM, HO U 1O rojgam oOydenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamanich HEOJAHOKPAaTHO. ITO MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PACIIUPAS U YTIyOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBJISAIoNIeH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamiebHOCTB IPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieNbHON NMPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMU, yroOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM WM IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U
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npaBUWibHAs NUpaMuIa, NpPaBWIbHAS TPEYrojbHas NUpamMuia U MPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM HPHU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPaBWJIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJd Mexay BekTopamu. CKalsipHOE MpPOU3BEJICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHoe pacmnosioxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiienienumnea M cienctsus u3 He€. O0bEM mnpsMod u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockocTsio. [loHsATHE MHOTrOrpaHHUKa,
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OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, roMmoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METOAbl OCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsiMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. J[BMKeHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTHU, YBOKECHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKaxX, TEXHOJIOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3ndecKas aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM, OpUEHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYU;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKue 1eCTBUA:
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UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMAUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJAae€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:
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COCTaBJIAITH IIJIaH, AITOPUTM pEIICHHs 33]1a4H, BEIOUpATh CIIOCO0 PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIa/JE€Th HABbIKAMU  IIO3HABAaTEJIbHOM  pediieKcMM  Kak  OCO3HAaHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcC M pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JEHCTBUSA C JPYTMMH WICHAMHM KOMAaHJIbI, OLIEHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPHU
pelIeHnH 3aa4 ¥ MPOBEJICHUU MAaTEeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;
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¢ CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHJABI MHOTOIPAaHHUKOB (TpU3MA,
MUpaMU/Ia, MPSIMOYTOJIBHBIN MapaieNenunes, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccuukanuu;

e CBOOOZHO  ONEPUPOBATH  TOHATHSIMHU, CBA3AHHBIMM C  CEUCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATD U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOUTHh CEYECHHS MHOTOTPAHHUKOB Pa3JIWYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIIATH IJIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, TUpamMuaa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUHU
durypes;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPeOoOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMAILUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTu QyHIAMEHTA PA3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:
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¢ CBOOOJIHO OIEpPUPOBATH MOHSATUSIMHU, CBS3AHHBIMHU C IWIMHIPHUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LAIUHIPOM,
KOHYCOM, c(hepoii u mapom;

e pacrmo3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa u map) U 00bACHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TeJl BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

e CBOOOZHO OINEpPUPOBATH IMOHATUSMH, CBSA3AHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUIIU TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxaTh HW3y4yaeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MNpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

e pEIIaTh TEOMETPUYECKHE 3aaYM HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO ONEPUPOBATH TMOHSATUAMM, CBSI3AHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTh CEUYEHUsT MHOTOIPAHHUKOB M TEJl BpAIICHUS: CEUEHHUS LUIMHIApA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEH MIIIOCKOCTH;
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e IOKAa3bIBATh TEOMETPUUICCKHUE YTBEPIKICHHS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelmIaTh 3aJa4ll Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOIICHUU W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o PUMEHSTHh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

o IPUMEHSATH TOJYICHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OILICHWBATh peajbHbIC CHUTYallMH, MPUMEHSITh H3yYCHHBIC TOHSATHUSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEeopeM, armapata anreOpbl, penaTh
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX

BCINYHH,
e MMCTL MPCACTAaBJICHUA 00 OCHOBHEBIX JTalax Pa3sBUTHA T'COMCTPHH Kak
COCTaBHOU qacTu (bYHIIaMeHTa Pa3BUTHA TEXHOJIOTHUH.
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka. I'eomerpusi: 10 kiacc: yriiy0JieHHbI YPOBEHb: Y4eOHUK

/A.I'Mep3ask, J.A.Homuposckuii, B.M.Iloasikos; mox pea. B.E.
MOA0JIbCKOrO. — 7 u3l., crep. — MockBa: «IIpocBsmenue» 2023

METOINYECKHUE MATEPHUAJIBI 1JI YYUTEJIA
Marematuka (yriyOneHHblil ypoBeHs). Peannszanus tpedboBanuii @I'OC cpennero
ob1iero oopaszoBanus : MeToauueckoe nocooue amus yuurens / [JI. O. Pociosa, E.

E. Anekceesa, E. B. byuko]; nox pex. JI. O. Pocnooii. — M.: ®I'BHY
«MHCTUTYT CTpaTeruu pa3BUTHs 00pa3zoBaHusy», 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET: https://edsoo.ru/ ; https://math.ru/; buéauoreka IIOK
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https://edsoo.ru/
https://math.ru/

Hopmbl onenuBanust yae0Horo npeamera «MareMmaTukay», «Ajaredpay,
«I'eomeTpus».

Yuurenb OLIEHUBACT 3HAHUS U YMEHUA YUYaIIUXCS C YIYETOM HUX
WHIUBUTYJTBHBIX OCOOCHHOCTEH.

1. Conepxanue 1 00beM MaTepUaa, MOJIEKAIIETO POBEPKE, ONMPEAEISIETCS
nporpammoii. [Ipu npoBepke ycBOeHUs MaTepuaia HY>KHO BBISBIISITh TTOJIHOTY,
MIPOYHOCTh YCBOCHUS YUAIIUMUCS TEOPUU U YMEHUS MPUMEHSTH €€ Ha MPAKTUKE
B 3HAKOMBIX U HE3HAKOMBIX CUTYaIlUsX.

2. OcHOBHBIMU (hOpMaMU TPOBEPKHU 3HAHWUN U YMEHUH ydaluxcs 1o
MaTeMaTHKe SIBJISIOTCSA MUCbMEHHAsi KOHTPOJIbHAsl paboTa M YCTHBIHN OIpoc.
IIpu o1ieHKE MUCHMEHHBIX U YCTHBIX OTBETOB YUUTEIb B TIEPBYIO OYEPEID
YUYUTHIBAET [MOKa3aHHBIC YUAIIUMUCS 3HaHUS U yMeHUs. OlleHKa 3aBUCUT TaK»Ke
OT HAJIMYMS ¥ XapaKTepa NOTPEIHOCTEN, JOMYIIEHHBIX yUalllUMUCS.

3. Cpeau morpentHocTel BhIACISAIOTCS OMUOKU U Heo4ueThl. [lorpemHocTs
CUMTAETCs OUTMOKOM, €ClIi OHAa CBUAECTEIIBCTBYET O TOM, YTO YUCHHUK HE OBJIAJIEN
OCHOBHBIMU 3HaHUSAMH, YMEHUSIMH, YKa3aHHBIMU B IIporpamme. K Hemoueram
OTHOCATCS IOIPEIIHOCTH, CBUIETEIBCTBYIOIINE O HEOCTATOUYHO MOJHOM WIIN
HEJI0CTaTOYHO MTPOYHOM YCBOCHUM OCHOBHBIX 3HAHUM M YMEHUU WU 00
OTCYTCTBUU 3HAHUM, HE CUUTAIOIINXCS B TporpaMMe OCHOBHBIMU. Hegoueramu
TaK)K€ CUUTAIOTCA: MOIPEIIHOCTH, KOTOPbIE HE MTPUBEIHN K UCKAKEHUIO CMbICIIA
MOJIy4YEeHHOTO YYEHUKOM 3a/IaHUsI MJIM CIIOCO0a €ro BBINIOJIHEHUS; HEAKKypaTHas
3aMuch; HEOPEIKHOE BBHIMOTHEHUE yepTexa. [ paHuiia Mex 1y ommoOKaMu u
HEJI0YETAMHU SIBJISIETCS] B HEKOTOPOM CTENEHU yCI0BHOU. [Ipu ogHux
00CTOSTENHCTBAX IOMYIICHHAS YYAIIUMHUCS TIOTPEIIHOCTh MOXKET
paccMaTpUBaTLCA YUUTENIEM Kak OIMKOKa, B IPYroe BpeMsl U MPHU APYTHUX
00CTOATENBECTBAX — KaK HEJOYET.

4. 3agaHus AJi1 YCTHOTO M MUCBbMEHHOTO OMpPOCca YYalIuXcsl COCTOST U3
TEOPETUYECKHUX BOMPOCOB U 3a/1a4y. OTBET HAa TEOPETUUECKUI BOIIPOC CUUTAETCS
0e3yNnpeyHbIM, €CIIM IO CBOEMY COJICPKAHUIO MOJTHOCTBIO COOTBETCTBYET
BOMPOCY, COAEPKUT BCE HEOOXOAUMBIE TeOpeTHdecKue PakThl 1 000CHOBAHHBIE
BBIBO/IbI, 4 €70 U3JIOKEHUE U MHUChbMEHHAS 3allCh MATEMaTUYECKA TPAMOTHBI U
OTJIMYAIOTCS MOCIEA0BATEIbHOCTBIO U AKKYpAaTHOCTHIO. Pelienue 3a1aun
cuuTaercsi 0e3ynpeyHbIM, €CIIU MPABUIIBHO BEIOPAH CIIOCOO PEIIeHHUs], CaMO
pelIeHre COMPOBOKIAETCS HEOOXOAUMBIMU OOBSICHEHUSIMU, BEPHO BBITTOJIHEHbI
HY’>KHBIC BRIUMCIICHHS U TTPpeoOpa3oBaHus, MOJYyUYEH BEPHBIN OTBET,
MOCJIEIOBATENBHO U AKKYPATHO 3aMMCAHO PEILICHHUE.
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5. Onenka oTBeTa yyanierocsi Ipyu yCTHOM M MUCbMEHHOM OTIPOCE MPOBOIUTCS
M0 MATUOAIITLHON CUCTEME, T. €. 32 OTBET BBHICTABJISIETCS O/IHA U3 OTMETOK: |
(T10x0), 2 (HEeYAOBJIETBOPUTENHHO), 3 (YIOBIETBOPUTEIBHO), 4 (XOpOI110), 5
(oTnM4HO). 6. YUuTENlb MOKET MOBBICUTh OTMETKY 32 OpUTMHAJIBLHBIN OTBET Ha
BOIIPOC MJIM OPUTHHAIILHOE PEILICHUE 3a/1a4, KOTOPBIE CBUIETENBCTBYIOT O
BBICOKOM MaTeMaTHYE€CKOM Pa3BUTUHU yUYalIErocs; 3a peiieHre 0oee CIoKHOU
3aJla4M UM OTBET Ha 00Jiee CIIOXKHBIN BOIIPOC, MPEI0KEHHBIE YUaIeMyCsl
JOTIOJIHUTEIHHO TIOCTIE BBHIMIOJIHEHUS UM 3aJaHHH.

Kpurtepun omudok

K rpy0bIM onmmbKkaM OTHOCSITCS OMTUOKH, KOTOPBIE OOHAPYKUBAIOT HE3HAHUE

yqarmumucs GopmyJ, IpaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHUE UX
MIPUMEHATH; HE3HAHUE NMPUEMOB PEIICHUS 3a7]a4, PACCMATPUBAEMBIX B
y4eOHHMKAX, a TAK)KEe BRIUUCIUTEIIBHBIC ONTUOKH, €CJIM OHU HE SBIISIOTCS
OITMCKOM;

K HerpyObIM ommOkamM OTHOCSTCS: MOTEPs KOPHSI WUIM COXpPaHEHHUE B OTBETE

MMOCTOPOHHETO KOPHS; OTOpackiBaHUE 0e3 OOBICHEHUN OJHOTO U3 HUX U
PaBHO3HAYHBIE UM;
K Hegoueram OTHOCATCS: HEpAllMOHAIILHOE PEIIEHUE, OMTUCKH,

HCAO0CTAaTOYHOCTH MJIM OTCYTCTBUC HOHCHGHHfI, 000CHOBaHMI B PECIICHUAX
OIIeHKa YCTHBIX OTBETOB YUYAIIIUXCH.

OTBeET OLIEHUBAETCSI OTMETKOM «5», €CIIM YUEHHK: ITOJTHO PACKPBUI COAECPKAHUE
MaTepuaia B 00beme, MpeyCMOTPEHHOM MPOTPaMMOM U y4eOHUKOM, U3JIOKUIT
Marepuas I'PaMOTHBIM S3bIKOM B OIPEICIICHHON JOTUYECKOU
IIOCJIEIOBATEIBHOCTH, TOYHO UCTOJIB3YsI MATEMAaTUYECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY; TIPABUJIHBHO BBITIOJIHWI PUCYHKH, YEPTEXKH, TPAPUKH,
CONYTCTBYIOILLKE OTBETY; MOKA3aJl YMEHUE WILIFOCTPUPOBATH TEOPETUUECKHE
MOJIOKEHUS] KOHKPETHBIMU MTPUMEPAMHU, IPUMEHSTH UX B HOBOM CUTYAIUU MPU
BBITIOJIHEHUY MMPAKTUYECKOTO 33/IaHUS; TPOJAEMOHCTPUPOBAJ YCBOCHHE paHEe
M3YUYEHHBIX COMYTCTBYIOIIUX BOMPOCOB, CHOPMUPOBAHHOCTh U YCTOWYUBOCTD
UCIIOJIB3YEMBIX TIPH OTPAabOTKE YMEHUI U HABBIKOB; OTBEUYAJ CAMOCTOSITEIHLHO
0e3 HaBOAAIIMX BOMIPOCOB yuuTelsi. BO3MOXKHBI 0/THA - IB€ HETOYHOCTH MPHU
OCBEIIEHUH BTOPOCTENEHHBIX BOIIPOCOB WJIN B BBIKJIAJKAX, KOTOPBIE YUCHHUK
JIETKO MCIIPABUII 110 3aMeYaHuI0 yuuTessa. OTBET OLIEHUBAETCS OTMETKOM «4»,
€CJIM OH yJIOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSIM Ha OLEHKY «5», HO MPU
ATOM UMEET OJIMH W3 HEJOCTATKOB: B U3JIOKEHUU JOMYIIEHBI HEOOIbIITHE
poOeibl, HE UCKA3UBIIINE MATEMAaTHUYECKOE CO/ICPKaHUE OTBETA; JOMYIICHBI
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OJWH — JIBa HEJI0YETA MPU OCBEIICHUH OCHOBHOTO COAEPKAHUS OTBETA,
WCIIPaBJICHHBIC 110 3aMEUAHUIO YIUTEIIS; TOMYIIESHBI OMMUOKa UiIu 00jiee TBYX
HEJI0YETOB MPU OCBEILICHUH BTOPOCTEIIEHHBIX BOIPOCOB WJIM B BBIKJIAJIKAX,
JIETKO MCITPABJICHHBIE 10 3aMeUaHuio yuutess. OTMeTka «3» CTaBUTCS B
CIEIYIOIIMX CIIyYasiX: HEMOJHO WM HETOCIEA0BATEILHO PACKPBITO
coJiep)KaHKe MaTepuasa, HO MoKa3aHo o0Iee TOHUMAaHKUE BOIIPoca U
MPOAEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHBIC JIJI TAIBHEUIIIETO YCBOCHUS
MPOTpaMMHOT0 Matepuaia (onpenesieHHble « TpedoBaHUAMHU K MaTEMaTUYECKOM
MOJATOTOBKE yUAITUXCS ); UMEIIMCh 3aTPYAHCHUS WIIA JOMYIIEHBI OIITUOKHN B
ONPEACICHUM TTOHATHUH, UCIIOJIb30BAHUN MaTEMATUYECKON TEPMUHOJIOTUH,
YepTekax, BHIKIIAJAKAX, UCIIPABIICHHBIC MOCJIE HECKOJIBKUX HABOISIIUX
BOIIPOCOB YUHTENSA; YYEHUK HE CIIPABUIICSA C IPUMEHEHUEM TEOPUHU B HOBOU
CUTYallUM IIPU BBITIOJHEHUM ITPAKTUYECKOTO 3aJaHUSI, HO BBIITOJIHIII 3aIaHUS
00513aTE€JIbHOTO YPOBHSI CJIOKHOCTH IO JJAHHOW Teme; IpU 3HAHUU
TEOPETUYECKOT0 MaTepurasa BhIsBICHA HEA0CTaTOUHAsI CHOPMUPOBAHHOCTD
OCHOBHBIX YMEHUU U HABBIKOB. OTMETKA «2)» CTAaBUTCS B CICAYIOIIUX CIydasx:
HE PaCKpPBITO OCHOBHOE COJIEpKaHUE YUYEOHOTO MaTepurala; 0OHapYyKEHO
HE3HaHWE WM HETIOHUMaHWe YYCHUKOM OOJBIICH I HanOoJiee BaXKHOM YacTH
y4eOHOro MaTepuaa; JOMyIIeHbI OITMOKU B ONPEISICHUN TOHITHH, TIPH
VCTIOJIb30BAHNH MAaTEMATUUECKOW TEPMUHOJIOTUH, B PUCYHKAX, YEPTEKAX UIIU
rpadukax, B BbIKJIQJKaX, KOTOPbIE HE UCITPABIEHBI TTOCJIE HECKOIBKHUX
HABOJSIIAX BOMPOCOB YUHUTEJS.

OuneHka NUCHbMEHHBIX Pa00OT y4aluXxcs.

OTtMeTKa «5» CTaBUTCS, €CIU: padoTa BBHIMOJHECHA MOJHOCTHIO; B JOTHUECKUX
pacCyXJIeHUIX U 000OCHOBAaHUU PEIIEHHUS HET TPOOEIIOB U OIIMOOK; B PEIICHUN
HET MaTeMaTUYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OITUCKA, HE
SIBJISTFOITIASICS CJICICTBUEM HE3HAHUS WM HEMOHMMAaHUS y4eOHOTO MaTepHana).
OtmeTka «4» cTaBHTCS, ecii: paboTa BIMOJHEHA TTOJHOCTHIO, HO 000CHOBAHMSI
IIarOB PEIICHUS HEJIOCTATOYHBI (€CIIM yMEHUE 00OCHOBBIBATh PACCYKICHHS HE
SIBJISIIOCH CTIEITUATIbHBIM O0OBEKTOM MIPOBEPKH ); TOMYIIEHA OTHA OITHOKA WITH
JIBa-TPH HEJIOYETA B BHIKJIAJIKaX, PUCYHKaX, YEPTEKaAX WK rpadukax (eciid 3T
BHJIBI PA0OTHI HE SBJISUTHCH CIICIIHAIBHBIM 00OBEKTOM MPOBEPKH ).

OtMmeTka «3» CTaBUTCS, €CIU: JOMYIIEHBI 00Jiee OTHON OIMOKHU Hu OoJiee
JIBYX-TPEX HEJIOUYETOB B BBIKJIAJIKAX, YePTEkKaX WM rpadukax, HO ydanuncs
BJIaJICCT 005A3aTeIbHBIMU YMEHHUSAMHU TI0 TIPOBEPSAEMOM TEME.
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OTmeTKa «2» CTaBUTCS, €CIU: AOIMYIIEHbI CYIIeCTBEHHbIE OITHOKH,
MOKA3aBIIIKE, YTO YUALTUICS HE BIaJeeT 003aTeIbHBIMH YMEHUSIMU 110 TAHHOMN
TEME B IIOJIHOU Mepe.

OueHka TeCTOBBIX Pa00T y4aluxcs
OtmeTKa «5» CTaBUTCA, €CIIU: y4yaluiicss BeInodHuI BepHo 90-100% paboTsl.
OtmeTKa «4» cTaBUTCS, €CIU: ydaluics BepHO BIMOIHMI 70-89% paboThl

OtmMmeTka «3» CTaBUTCS, €CIU: ydaluics BepHO BRIMOIHUI 50-69% paboThl
OTmeTKa «2» CTaBUTCS, €CIU: yJaluics BIMOIHII MeHee 50% paboThl
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