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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueb6HOro kypca «l['eomerpusi» 0a30BOro ypoBHSA IS
obyuarommmxcst 10  —11 kmaccoB paspabotana Ha ocHoBe DenepanbHOroO
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CpPEAHEro o0Iiero oOpa3oBaHUS, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUM, MPEIBABIAEMBIX K MaTeMATHUYECKOMY
o0pa3oBaHMIO, W TpPaauIUNA poccuiickoro oOpa3zoBanus. Peanmuzanus Mporpammsl
oOecreynBaeT OBJIaJCHUE KIIOYEBBIMU KOMIETEHIIUSIMU, COCTABISIONIMMUA OCHOBY JIJIS
CaMOpAa3BUTUS M HENPEPHIBHOIO OOpa30BaHMs, LEIOCTHOCTh OOUIEKYJIbTYPHOIO,
JUYHOCTHOTO Y MO3HABATEILHOTO PA3BUTHS JIMYHOCTH O0yYAIOITUXCSI.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOT0O Kypca reOMETpUH Ha YPOBHE CPEHETO 00LIero o0pa3oBaHMs
OoOyCJIOBIEHa TMPAaKTHUYECKONM 3HAUMMOCTBIO METANpPEAMETHBIX U  IPEAMETHBIX
pe3yNbTaTOB  OOy4YeHHMs] TE€OMETPHUM B HANpaBlICHUH JMYHOCTHOTO  Pa3BUTHUS
oOyuarommxcsi, ¢opmupoBaHus (YHKIIMOHATBLHON MAaTeMaTUYECKOW TPaMOTHOCTH,
U3YYEHUs JpPYTruX Y4YeOHbIX AMCHUMIUIMH. Pa3zButue y o0O0ydarommxcsi NpaBUIIbHBIX
NPEJICTaBICHUA O CYIIHOCTH U TNPOUCXOKIECHUM TI'E€OMETPUUECKHX aOCTpakiuii,
COOTHOIIEHUH pEATbHOTO M HWJCATBHOI0, XapakTepe OTPAXKEHUS MaTEeMaTUYECKON
HayKOH SBJIICHHI U MPOLIECCOB PEAIbHOIO MHUPA, MECTE T€OMETPUU B CUCTEME HAYK U
PO MATEeMAaTHYECKOTO MOJICTMPOBAHUS B HAy4YHOM TIO3HAHMM W B TPAKTHUKE
CHocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUaIIUXCs, a TAKKE KaueCTB
MBIIIEHHS], HEOOXOIUMBIX JJIsl a1allTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTtpus siBAsieTCS OAHUM U3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, Tak Kak OOECIeurMBaeT BO3MOXHOCTb HW3YYEHUS KakK JUCHUIUIMH
€CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblluUieHHe, (OpMHUpPyeMOe TMpH H3YYEHHH OOy4YarolUMUCS
MOHSTUMHBIX OCHOB T'€OMETPUU M MOCTPOCHHUU LEMOYKU JIOTMUECKUX YTBEPKICHHUH B
XOJIe PEIICHUsI TEOMETPUIECKUX 3a7a4, YMEHHE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3BI
HETMOCPEJICTBEHHO UCTIOIb3YIOTCS MPU PEUICHUU 3a/1a4 €CTECTBEHHO-HAYYHOIO IIUKJIa, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHue OpUeHTUPOBAThCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTAX AESITENIbHOCTH yesnoBeka. OpueHTalus YeI0BeKa BO BpEMEHHU U MPOCTPAHCTBE
— HEeo0X0JIUMOE YCIIOBUE €TI0 COLMAIIBHOTO ObITHSA, (OpMa OTPAKEHUS OKPYKAIOLIETO
MHpa,  YCJIOBHE  YCIEIIHOTO  TO3HAaHUA W  AKTUBHOIO  MpeoOpa3oBaHUs
aeiicrBurensHocTd. OmnepupoBaHHE MPOCTPAHCTBEHHBIMH O0pa3amMu  OObEIUHSET
pasHble BUIBl Y4eOHON U TpPyHOBOM JACSATENBHOCTH, SBIAECTCA OJHUM U3



npo(ecCHOHANbHO Ba)XKHBIX KA4eCTB, MOAXTOMY akTyalbHa 3ajgada (OPMHUPOBAHUSA Yy
oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH OOpPa3HOIo
MBIIIJIEHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOM
JESTEIBHOCTH 110 MHOTHUM HaIIPaBICHUSIM.

[ens ocBoeHus mporpamMmel yueOHOro Kypca «['eomerpusi» Ha 6a30BOM ypOBHE
oOy4eHus — 001e00pa3oBaTeIbHOE M OOMIEKYIBTYPHOE Pa3BUTHE 00YyJAIONTUXCS Yepe3
o0OecrieyeHne BO3MOXKHOCTH TPHUOOPETEHHs] M HCHOJB30BAHUS CUCTEMATHYECKUX
F€OMETPUYECKUX 3HAHMM M JEUCTBUM, CHEUUPUUYHBIX TEOMETPHUH, BO3MOKHOCTHU
YCHEIIHOTO TMPOAODKEHHUST 00pa3oBaHUsI IO CHEIHAIbHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHH.

[IporpamMma o reoMeTpun Ha 6a30BOM ypOBHE MpeHA3HAYCHA I 00YyJIArOIIUXCS
CpelHEW IIKOJbl, HE UCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJAHCHUN Ha YpOBHE
OCHOBHOT0 0011ero oopazoBanusi. TakuMm 00pa3omM, oOyuaromecs Ha 6a30BOM YpOBHE
JOJDKHBI OCBOWTH OOIME MaTeMaTHYEeCKHUE YMEHHUS, CBSI3aHHBIE CO CICIH(PUKON
TreOMETPUH U HEOOXOAMMBIE ISl )KU3HU B COBpeMeHHOM oO1iectBe. Kpome sToro, onn
UMEIOT BO3MOXKHOCTh H3yYWTh TE€OMETpHI0 Oosiee TiIyOOKO, €ciu B JallbHEHIIEeM
BO3HMKHET HEOOXOAUMOCTh B TEOMETPUYECKHX 3HAHUSX B MPodecCHOHATBHON
JeSITETHbHOCTH.

JlocTukeHne 1eTd  OCBOCHHS MPOTpamMMbl  OOECIIEUMBAETCS  PEIICHUEM
COOTBETCTBYIOIIUX 3aaa4. [IpHopuTeTHBIMU 3aadaMu OCBOCHHsI Kypca «l eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kiaccax siBISIFOTCSA:

e (opMupoBaHuE MpPEICTABICHUS O TEOMETPUM KaK YaCTH MUPOBOM KYJIbTYPhl U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOTPAHHHWKAX W TeJlaX BpAIeHUS KakK O
BOKHEUIITUX MAaTEMAaTHYCCKUX MOJCISX, IMO3BOJISIONMIUX OMUCHIBATh U M3ydYaTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHuEe YMEHHMs pacliO3HaBaTh HA YEPTEKaX, MOJIEISAX U B peaIbHOM
MHUPE MHOTOTPAaHHUKH U TeJIa BPAIICHHUS,

e OBJAJICHUE METOJAMU pEUICHHs 3aJad Ha TOCTPOCHUS Ha H300paKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHS  ONEPUPOBATH  OCHOBHBIMH  TIOHSATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAQJICHUEC AITOPUTMAMH PEIICHHUS OCHOBHBIX THIOB 3aiad; (hopMuUpoOBaHHE
YMEHHsI POBOJIUTH HECIIOKHBIE JOKa3aTebHBIC PACCYKICHHS B XOC PEIICHHS
CTEPEOMETPUICCKUX 3a7a4 U 33/1a4 C MPAKTUIECKUM COJICPKAHUEM;

e Pa3BUTHE HWHTEIUICKTYaIbHBIX U TBOPYECKHUX CIOCOOHOCTEH OO0ydarommxcs,
MMO3HABATEIIbHON AaKTUBHOCTH, WCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIILJICHUS;



e (opmupoBanue (PyHKIIMOHAILHOH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHE PACIO3HABATh MPOSBICHUS TEOMETPUYECKUX IMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX >KU3HEHHBIX CHUTYyallUsX W TPU HU3yUYCHUU
JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh WX Ha S3BIKE TEOMETPUM M CO3[aBaTh T€OMETPUYCCKHE
MOJICJIA, TIPUMEHSATH OCBOCHHBIM TEOMETPHYCCKHH ammapar i perieHus
NPAKTUKO-OPUEHTUPOBAHHBIX  3a7a4, MHTEPIPETUPOBATH M  OICHUBATH
MOJIy4eHHBbIE PE3YJIbTATHI.

OTAMYuTEeNnbHOM OCOOCHHOCTBIO TPOrpPaMMBbI  SIBIISIETCA BKIIOUEHHE B KypC
CTEpPEOMETPUHU B Hadajie €ro M3Y4YCHHS 3ajad, pPelracMblX Ha YPOBHE MHTYHTHBHOTO
MO3HAHUS, W OMNpeAeNEHHBIM 00pa3oM OpraHW30BaHHAs paboTa HAJ HHUMH, 4YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO U MPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHWE HHTYUTUBHBIX IMPOIECCOB, MOTHUBHUPYET K HalibHEUIIEMY
M3YUYCHHIO TIpeaMETa.

[Ipeanourenne oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHsI, TO €CTh
TEOPETHUECKNE 3HAHWSA WMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPaKTUYECKON JIeATeNbHOCTH. Pa3BuUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy
y4Yaluxcsi B Kypce CTepEeOMETPHUM MPOBOJUTCA 3a CUET PEIICHHs 3a7a4 Ha CO3/aHue
MIPOCTPAHCTBEHHBIX O0pa30B W 3ajJad Ha ONCPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3naHue oOpa3a MPOBOJUTCSA C OMOPOM HA HArJISIHOCTh, a ONIEPUPOBAHUE
o0pa3oM — B YCIIOBUSIX OTBJICUEHHUS OT HATJSIHOCTH, MBICJICHHOTO HM3MEHEHHUS €ro
MCXOJTHOTO COJIepKaHUSI.

OcHoBHBIE coaepkaTenbHble JHHUU Kypca «l'eomerpum» B 10—-11 knaccax:
«MmuororpanHuku», «lIpsMble W TJIOCKOCTU B MPOCTPaHCTBe», «Tena BpalleHUs»,
«BekTopel M KOOpIWHATHEI B MPOCTPAHCTBE». DOPMHpPOBAHWE JOTHYCCKUX YMCHHM
pacnpenensercs He TOJIBKO MO CoJIep KaTeNIbHBIM JIMHUSIM, HO M TI0 ToJlaM OOy4eHHs Ha
YPOBHE CpPEIHET0 00IIEro 00pa3oBaHMs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEEC MPEAMETHBIM pe3yJbTaTam
OCBOCHHS  pabodeil  mporpamMMbl, paclnpeAcCHHBIM [0 TrojaM  OOydYeHWS,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE TEOMETPUIYCCKUMH MTOHATHIMA U
HaBBIKAMHM OCYIIECTBISIOCH TIOCIEOBATEIbHO U TOCTYNATENbHO, C COONIOACHUEM
MPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHNCH B OOIIYIO CHCTEMY
r€OMETPUYECKUX MPEJICTABICHUN O0ydJaroNuXcs, pacmupss U yriayosss e€, oOpasys
MIPOYHBIC MHO)KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha usyuyenume reomerpum otrBomurcs 2 yaca B Hememo B 10 xiacce m 1 yac B
Henento B 11 kitacce, Bcero 3a Ba rojia 00ydenus - 102 yueOHbIX yaca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TIOHATUA CTEPEOMETpUH. Touka, mpsmas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsaTre 00 aKCMOMaTUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIIEJCTBUS U3 HUX.

B3zauMHOe pacnosiokeHue TPSAMBIX B OPOCTPAHCTBE:  IMEPECEKAOIINECH,
MapaJulelIbHbIE U CKpeluBaromuecs npsmelie. [lapamienbHOCT NPSIMBIX U IUIOCKOCTEN
B IPOCTPAHCTBE: IAPAJUICIBbHBIE NPSMBIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX
NpAMBIX; MapajuIeIbHOCTh MNPAMOM M IUIOCKOCTH. YTJbl C COHANpPaBICHHBIMU
CTOPOHAMM; YTOJ MEXAY MNPAMBIMU B IPOCTPAaHCTBE. [lapannenbHOCTh INIOCKOCTEN:
[apaJuielIbHbIE IUIOCKOCTH; CBOWCTBA MAapaJUICNIbHBIX IuIockocTen. [Ipocrenmue
MPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadJlp, KyO, mapauierenumnesn,
MMOCTPOEHUE CCUCHUU.

[lepneHAUKYASIPHOCTh MPSIMOM W IUIOCKOCTH: TEPHEHIUKYISPHBIC MPSAMBIE B
MPOCTPAHCTBE, MPSIMbIE MapajuIebHbIE U MEPHNECHANKYJISPHBIE K IUIOCKOCTH, MPU3HAK
MEPIEHAUKYIJISIPHOCTU MPSIMOM U TUIOCKOCTH, TEOPEMA O NPSIMOM TNEPHEHIUKYISIPHON
IJIOCKOCTHU. YTJIbI B IIPOCTPAHCTBE: YIOJ MEXAY IPSMOU U IUIOCKOCTBIO; IBYI'PAHHBIN
yroJi, JIMHEWHBIA Yroa ABYTpaHHOro yria. [lepneHauKkylisip 1 HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TIJIOCKOCTH, MPOCKIUs (PUTYpPHI Ha
IJIOCKOCTh. [lepneHaAnKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX
wiockocTer. TeopeMa o TPEX MEepHEHINKYJIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOrOTpAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAaHHUKA, BBITYKJIbIE WU
HEBBINYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpanHuka. Ilpu3ma: n-yrosibHas
MpU3Ma; TPaHU W OCHOBAHUS MPU3MBI, TIpsiMas M HAKJIOHHAs TPU3MBI, OOKOBas |
MIOJIHAsI TIOBEPXHOCTH Npu3Mbl. [lapannenenunesn, npsMOyroiapHbIA Napasielenune] u
ero cpoicrtBa. [lupamuma: N-yronpHas nupamMuja, TpaHd U OCHOBAHHUE MHUPAMU/IBIL;
OOKOBass W TMOJIHAs TMOBEPXHOCTh MHUPAMUBI, MPaBWIbHASA U yCeUYEHHas NUpaMUa.
DJIeMEHTbl TNpuU3Mbl W nHUpamMuabl. [IpaBuibHbBIE MHOTOIPaHHUKW: TMOHSITHUE
MPAaBWJIBHOTO MHOTOTPAaHHUKA; MpaBUibHAs TMpU3Ma U MpaBUbHAs MNUPAMH]A;
MpaBUJIbHAS TPEYTOJIbHASI TTUPAMKIa U MPABWIBHBIN TeTpadp; kKyo. [IpeacraBnenne o
MPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3p, AOACKadAp M uKocadap. CedeHHus mpu3Mbl U
MMUPAMUIBI.



CummeTpuss B TNPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUU B MHUPAMMIAX, NapAJUICNICNHINEIaX, MPABUIbHBIX
MHOTOTPaHHUKAX.

Boluucienue »ieMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. Ilnomans
OO0KOBOI TOBEPXHOCTHU U MOJHOMN MOBEPXHOCTU MPSMOU MPU3MBI, TUIOHIAIb OCHOBAHHM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MPSAMOU Tpu3Mebl. [1101maas 60KOBOM MTOBEPXHOCTH U
NOBEPXHOCTH NPaBUJIBbHOW MHUPAMHIBI, TEOPEMA O IUIOMIATA YCEUYEHHOW MHUPAMUIBIL.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI.

[logoOupie Tena B mpocTpanHcTBE. COOTHOMICHHUS MEXAY  IUIOMIASIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

11 KIIACC

TeJsia BpaleHnus

[Hunuuapuyueckas MOBEPXHOCTh, OOpa3yroIIUe IMIMHAPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON MoBepxHOcTU. Lumuuap: ocHoBaHMS W OOKOBas MOBEPXHOCTH,
oOpasyronias U 0Ch; IIOaabr OOKOBOM U MOJHOW MOBEPXHOCTH.

Konuueckass moBepXHOCTh, 00pa3ylolllie KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXxHOCTH. KOHycC: ocHOBaHWE W BepIIMHa, oOpasyromias u
OCh; ITIJIOIIAb OOKOBOM M TOJHON TMOBEPXHOCTH. Y CEUEHHBIM KOHYC: 0Opa3yroIue u
BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: uUeHTp, paauyc, AMAMETpP; IUIONIAJb MOBEPXHOCTH CQepHhl.
B3aumHoe pacnonoxeHue cdepbl M IUIOCKOCTH; KacaTelibHasl IUIOCKOCTh K cdepe;
TJI0IIAAb CEpPhI.

N3o0pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KoMmOunHanuy Ten BpalleHuss U MHOTOTPAHHUKOB. MHOIOTrpaHHHUK, ONUCAHHBIM
okoJ10 cpepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, UK TEJIO BpaIllCHUS.

[Tonsatue 06 oOwéMe. OcHOBHBIE cBoOWcTBA 00BEMOB Tell. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajuienenuneaa u cieactsus u3 He€. OO0bEM NUIMHIpPA, KOHYCA.
O0bEM mIapa u wionanb cepsl.

[Tono6nsie Tenma B mpocTtpaHcTBe. COOTHOIICHHS MEXAY  IUIOMIAASMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenust nunuHapa (MapajjiedbHO U MEPIEHANKYISIPHO OCH), CEYEHHUS KOHYyca
(mapajuienbHOE OCHOBAHMIO U MPOXO/IAIEE YEPE3 BEPIIUHY ), CEUEHUS 11apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoct u B npocTpaHcTBe. CIOKEHHE W BBIUMTAHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4uciio. PasyioxkeHue BeKTOpa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio mapamnenenunena. Pemienue 3agay, CBA3aHHBIX C MPUMEHEHUEM



IIPaBUJI JEUCTBHUM ¢ BeKTOpamu. [IpsiMmoyronbpHas cucrema KOOpAMHAT B ITPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocrelmme 3agaun B KOOpAMHATAX. YTOJI MEXIY BEKTOPAMH.
CkansipHOE TIPOM3BEICHUE BEKTOPOB. BplunCieHHE YIVIOB MEXAY HPSAMBIMU MU
1ockocTAMU. KoOpAMHATHO-BEKTOPHBIN METOJ IIPU PELICHUU T'€OMETPUYECKUX 3a4a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE  pe3yNbTaThl OCBOEHMSI IPOrpaMMbl  Y4YeOHOro  mIpeameTa
«MaremaTuKka» XapakTepu3yrTCs:

I'paxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKONW MO3ULIUUA OOYyYaromerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCHUUCKOTO OOIIECTBA, MPEACTABICHHEM O MAaTeMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYP, SIBICHUHN, IPOLETYP IPaXAAHCKOTO
oOuiecTBa (BBIOOpHI, OMPOCHI U Ip.), YMEHUEM B3aUMOJCHCTBOBATH C COLMAJIBHBIMU
WHCTUTYTaMH B COOTBETCTBHHU C UX (DYHKIMSIMHU U HA3HAYCHUEM.

IMaTpuoTHyeckoe BoCIUTAHHE:

c(OPMUPOBAHHOCTBIO POCCUNUCKON TIpa)KTaHCKOM HIECHTHUYHOCTH, YBaXECHHUS K
IPOLUIOMY M HACTOSAILIEMY POCCHMCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHHUSIM POCCHUICKUX MAaTEeMAaTUKOB M POCCHUICKOM MaTeMaTHYECKOM IIKOJBI, K
WCIIONIb30BAHUIO JTUX JIOCTIDKEHUH B JPYIMX HayKaX, TEXHOJOTHsIX, cdepax
HYKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI0 BOCTIMTAHHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUUCKOrO Hapoja; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO TOBEJCHHs, CBA3aHHOTO C MPAKTHYECKUM
MPUMEHEHHEM JOCTIKCHUN HAYKH U JESTeNbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUMBOIO Oy IyIIETO.

JcTeTHYeCKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOLIEHHWEM K MHpYy, BKIIOYAs OSCTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEHICHUN, PAaCcCyXIEHUN; BOCTPUUMUHUBOCTHIO K
MaTEeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

PDu3uyecKkoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO0 M 0Oe30macHoro obpasza >KW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa,
peryisipHas ¢u3nueckass aKTUBHOCTH); (PU3MYECKOrO COBEPILICHCTBOBAHMS, IpHU
3aHATUAX CIIOPTUBHO-030POBUTEIBHON ACSTENBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM IIEHHOCTH TpPYAOIIOOMSI; HHTEPECOM K
pa3nuuHbIM cepaM mpodeccnoHATbHON NeITeTbHOCTH, CBI3aHHBIM C MaTeMaTUKON U
e MPUJIOKEHUSIMHU, YMEHUEM COBEPILIATh OCO3HAHHBIN BBIOOp OyAyiel npodeccuu u
pealln30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K
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MaTeMaTUYeCKOMY OOpa30BaHUI0O M CaMOOOpPa30BAHUIO HA MPOTSHKEHUU BCEU KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYAaCTHIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKOM
HaIPaBJICHHOCTH.

JKOJIOrHYeCKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO  IKOJIOTHYECKOW  KYJIbTYpPhl, TIOHUMAHUEM  BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPUPOJAHOM M COLMAIbHOU
Cpellbl, OCO3HaHHEM TJ100aJIbHOr0 XapakTepa IKOJIOTHYECKUX MpoOJIeM; OpHEeHTAIHeH
Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM ISl pellieHus 3a7a4 B 00JIaCTU OKPY KaroIIeH
Cpelbl, IUIAaHUPOBAHUS TIOCTYNIKOB M OIEHKM HMX BO3MOXKHBIX IOCIEICTBUM Jid
OKPYXarOIIEH CPEeIbL.

I{leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MPAKTUKHU, TIOHUMAHUEM MaTEMaTUYECKON
HayKH Kak c(pepbl 4eTO0BEUECKON IESITEIHHOCTH, ATANOB €€ Pa3BUTUS U 3HAYUMOCTHU IS
pa3BUTUS [MBUJIM3AIMU; OBJIAJICHUEM SI3BIKOM MAaTeMaTUKM M MaTeMaTU4eCKOMN
KYJIbTYpPOil Kak CpEeJICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO IEATEIIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHHS IMPOTpaMMbl  y4eOHOTO mpeaMeTa
«MaremMaTHKa» XapaKTepPU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMH HO3HABAMEbHOIMU
O0elucmeusimMu, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OetCmMEUIMU, YHUBEPCAIbHbIMU
PpecYISAMUBHbIMU OeUCMBULMU.

1) Vuusepcanvuvie noznasamenvusle oeticmeus, obecneuusarom hopmuposanue
0A308bIX KOZHUMUBHLIX NPOYECCO8 00VHAIOWUXCA (0CB0eHUe Memo008 NO3HAHUS
OKpYIICcalowe2o Mupa, npuMeHeHue 102U4ecKux, UCCie008amenbCKux onepayutl, ymMeHull
pabomams ¢ ungpopmayueii).

ba3oBble 1ornueckue AecTBU:

e BBIABIATH W XapaKTEPH30BaTh CYIICCTBCHHBIC NPH3HAKH MaTEMaTHUCCKHUX
OOBEKTOB, TOHATHHA, OTHOLICHUH MEXIy MOHATHAMH, (HOPMYIHPOBAThH
OmpejeNieHUs]  TOHATHH;  yCTaHABIMBATh  CYIICCTBCHHBIH  MPU3HAK
KiIaccu(pukanyyu, OCHOBaHUS I OO0OOIIEHWUS ¥ CpaBHEHUSA, KPUTEPUU
IIPOBOJIMMOI'0 aHAJIN3a;

e BOCHPHHHMMATH,  (OPMYJIHMpOBATH MU  MPeoOpa3oBbIBaTh  CYKICHHS:
YTBEPAUTEIIbHBIE M OTPHIATEIbHBbIC, CIAWHMYHBIC, 4YacCTHbIE U OOIIHE;
YCIIOBHBIE;
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e BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS B
¢dakTax, MaHHBIX, HAOMIOMNCHUSIX W YTBEPKICHUSX; TPEaiaraTh KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

e JleJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEJIBHO JOKAa3aTeIbCTBA MAaTEMaTUYECKHUX YTBEPKICHUMN
(npsiMble U OT TPOTHUBHOIO), BBICTpAUBATh APryMEHTALMIO, MPHUBOJUTH
OpUMEpPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

e BbIOMpaTh cHOCOO pemeHus y4yeOHOW 3anadu  (CpaBHMBATh HECKOJIBKO
BApPUAHTOB pEIICHMs, BbIOUpaTh Haubolee MOAXOASIMMNA ¢  y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCINOJb30BAaTh BOMPOCHI KAaK MCCIEI0BATEIbCKUA HWHCTPYMEHT IIO3HAHMS,
(opMyaMpOBaTH  BOMPOCHL, (PUKCUPYIOIIHE MPOTUBOpPEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO ITO3ULIUI0, MHEHHUE;

e TPOBOJUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIA JIKCHEPUMEHT, HCCIEI0BaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa, SBIICHUS,
Mpoliecca, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH, SBIICHUSIMH,
IPOLIECCAMY;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIIEHHS W BBIBOJBI IO pe3yjibTaTam
POBENEHHOTO HAONIOACHUS, WCCIEIOBAaHUsA, OIICHHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 0000IIECHUIA;

e TMPOTHO3MPOBATH BO3MOXXHOE pa3BUTUE TMPOLECCa, a TAKXKE BbIIBUTaTh
PEATNOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

e BBIBIATH AehUIUTHl UHGOPMAIIUU, JAHHBIX, HEOOXOJIUMBIX IJi OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]1auH;

e BBIOMpPATh UHPOPMAIMIO W3 WCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAINIO PA3JIHYHBIX BUIOB U
dbopm IpeacTaBICHNUS;

e CTPYKTYpUpOBaTh HHGOPMAIMIO, TMPEACTABISITE €€ B pas3duyHbIX (Qopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIUu 1o CaMOCTOSITEIIBHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.
2) Vuusepcanonvie  KOMMyHUKamueHnvle  Oelicmeus, obecneyusaiom

C¢OpMMp06(lHHOCWlb COUUAIbHbLX HABBLIKOB 06_)/’461}01/141/060}1.
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Oo0menmne:

BOCIIPUHUMATh U (POPMYJUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeJIsIMU OOILIEHUS; SICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 X0y peUICHUs 3a7auH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yibTarT;

B X0JI¢ OOCYXIEHHMsS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOW TEMBI,
npo0iiemMbl, perraeMoil 3alayuu, BBICKA3bIBATh HJIEH, HAIICJICHHbIE HAa MOMUCK
pELICHUS; COMOCTABISATh CBOM CYXKIEHUS C CYXICHUSMHU APYTMX yYaCTHHUKOB
nuanora, oOHapyKUBaTh pa3IudKe U CXOJICTBO MO3UIINI; B KOPPEKTHOU (opMme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

MPEACTABISATh PE3YJIbTAThl PEIICHHS 3aJlayd, HKCIIEPUMEHTA, HCCIIEIO0BAHMS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpPaTh (hOpMaT BHICTYIUICHUS C y4E€TOM 3ajad
IpPE3eHTALNN U OCOOEHHOCTEN ayTMTOPUH.

CorpyanuvecTBo:

MMOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHJIUBUAYAIHHOMN
paboThl MpU peHieHUHM Y4eOHBIX 3a/ay; MPUHUMATh I1€Ibh COBMECTHOM
NeSTEIBbHOCTH, TJIAHUPOBATH OPTAHU3AIUI0 COBMECTHOM PabOThI, pacipeiesiTh
BUJBI PabOT, JOTOBapUBATHCA, OOCYXKIaTh MPOIECC U pPe3ysbTaT padOThI;
0000111aTh MHCHHS HECKOJIBKUX JIIOMICH;

y4acTBOBaTh B TPYMIOBBIX (Popmax paboThl (0OCyX aeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbl» U HHBIC); BBHIMOJHATH CBOIO 4YacTh palbOThl U
KOOPAWUHUPOBATh CBOU JIEUCTBUSA C JIPYTMMHU YJIEHAMH KOMAaHIbl; OLEHUBATh
KauecTBO  CBOETO  BKJIaJa B  OOMMA  TPOAYKT 1O  KPUTEPUSM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJIECHCTBUSI.

3) Vuueepcanvuvie pezyniamushvle Oelicmeus, obecneuusarom @opmuposanue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTU.
Camoopranusamnus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PEIIeHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C YUETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIBb:

BJIaJICTh HaBBIKAMH ITO3HABATEILHON pedIeKCHH KaK OCO3HAHHUS COBEPIIAEMbIX
JIEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB; BIAJETh CIIOCOOAMU
CaMOITPOBEPKH,  CAMOKOHTPOJISI  TpoLecca W pe3yJibTara  PELICHUs
MaTEMaTUYE€CKOM 3a/1a4H;
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e TMPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH PEIICHUM 3a]1ayH,
BHOCHUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
JaHHbBIX, HAaJCHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEIU U YCIOBUSAM, OOBACHATH MPUYMHBI
JNOCTH)KEHUSI WJIM HEJOCTHXKEHHSI pe3yJbTaTOB JESATEIbHOCTH, HAaXOJUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBath MOHATHIMH: TOYKA, MPSMas, TIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUM U CJEJICTBUS W3 HUX MpPU pPELICHUU
reOMETPUUYECKUX 33/1a4.

OnepupoBaTh HNOHATUSAMU: MApPaLIEIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSMBIX U
IJIOCKOCTEHN.

KnaccudummpoBaTe B3aMHOE paCHOJIOXKEHHE TNPSAMBIX H IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPaHHBIA yToJ, TPaHU JIBYTPAHHOTO yria, pedpo
JABYTPAHHOTO yTJa; TUHEHHBINA YroJl ABYTPAaHHOTO YIJIa; TpaayCHas Mepa JBYTPaHHOTO
yria.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAHHUK, BBIMTYKIBIA W HEBBITYKJIIBINA
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh  OCHOBHBIE BHJbl MHOTOTPAHHUKOB  (IMUpaMuja; MpuU3Ma,
MPSAMOYTOJIbHBIN Napaijiesenunesn, Kyo).

KnaccudunmpoBaTh MHOTOTpaHHUKH, BBIOMpask OCHOBAHMS ISl KiaccU(UKainu
(BBIMTYKJIbIE U HEBBIMYKJIbIE MHOTOI'PAaHHUKH; MPABWIbHbIE MHOTOIPAHHUKH; MPSMBIE U
HAKJIOHHBIE TIPU3MBI, TapaJljiesIeueabl).

OnepupoBaTh MOHATHIMU: CEKYIIas INIOCKOCTh, CEY€HHE MHOTOTPAHHHUKOB.

OOBACHATH PHUHIIUTIIBI IIOCTPOSHUS CEUEHUH, UCIIONIb3YSI METO/ CJICIOB.

CrtpouTh CcedeHHss MHOTOTPAHHMKOB METOJOM CIICJIOB, BBITIOJTHSTH (BBIHOCHEBIC)
IJIOCKHUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (QUTYD: BU CBEPXY, COOKY, CHU3Y.

Pemarp 3agaunm Ha HaXO0XKIEHHE TE€OMETPUYECKUX BEJIMYUH MO OOpaslaM WM
aIrOpUTMaM, TPUMEHSS W3BECTHBIC AaHAIWTUYECKHE METOAbl TMPHU  pEHICHUU
CTaHJIAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYHCICHUE DPACCTOSHUN MEXIy ABYMsI
TOYKAMH, OT TOYKH IO MPSIMOH, OT TOYKH O TUIOCKOCTH, MEXKAY CKPEUTHBAIOITIMHUCS
IPSIMBIMHU.
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Pematp 3agaunm Ha HAXO0XJIEHHE TC€OMETPUYECKUX BEJIMYUH MO OOpaslaM WM
aNropuT™MaMm, IPUMEHSSI W3BECTHBIE AHAJIUTHYECKHUE METOJbl MpPHU  PEIICHUU
CTaHJApPTHBIX  MaTeMaTHMYECKUX  33Jad  Ha  BBIYMCIEHUE  YIVIOB  MEXKIY
CKPEILMBAIOIIUMUCS MPSAMBIMH, MEXKIY NPSIMON U IJIOCKOCTBIO, MEXKIY IJIOCKOCTAMH,
IBYTPAaHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nupaMyja) ¢ NpUMEHEHHEM (OpMyJI; BBIYUCIATH COOTHOIIEHMSI MEXIYy IUIOUIaJsIMU
HOBEPXHOCTEHN, 00bEMaMHU MOIOOHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATHAMH: CUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTH
CUMMETPHUH; UEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatp, npeoOpa3oBbIBATH W MHTEPHPETUPOBATH  MH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, MPEACTAaBICHHYIO Ha uepTekax MU
PUCYHKaX.

[IpuMeHsATh reomeTpuyeckre (akTbl I PEUIEHUS CTEPEOMETPUUYECKUX 3ajad,
MPEANOIAraloNX HECKOJbKO IIArOB PEHICHUs, €CIU YCIOBHUS NMPUMEHEHHUs 3a/1aHbl B
ABHOU popme.

[IpuMeHATH  mpocTEHIIME  NMPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBoANTH MpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE WU KU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh TONyYEHHBIE 3HAHUS Ha IPAKTHKE: aHAJIU3UPOBATh pPEAIbHbBIE
CUTyalluM W TPUMEHITh HW3YYEHHBbIE IOHATUS B MPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKU CHOPMYIUPOBAHHONW MPOOIEMbl, MOJEIUPOBATh PEAJbHBIE CUTYyalUH
Ha S3bIKE TE€OMETPHUM, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C HCHOJb30BaHUEM
r€OMETPUYECKUX TOHATUH M TeopeM, amnmapara aireOpbl; pemarb MNPaKTUYECKUue
3a/1a4y, CBS3aHHBIE C HAXOKIECHUEM T€OMETPUUYECKUX BEJIMYNH.

11 KUIIACC

OnepupoBarh TMOHATUSIMH: IIWIMHIPUYECKAs IOBEPXHOCTh, 0OpasyroIue
MAJTUHAPUYECKON TOBEPXHOCTH; IMIIMHJP; KOHWYECKAs IMOBEPXHOCTh, OOpa3ylonIue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; chepruecKasi TOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (IMUIMHIIP, KOHYC, chepa U map).

OOBACHATH CMIOCOOBI TMTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTh B3auMHOE paciiookeHue chepbl U TIOCKOCTH.

OnepupoBaTh TMOHATHUSMH: IMAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
CEerMEHTa; IIIapOBOM CJIOM, OCHOBAHHWE IIIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
LIAPOBOM CEKTOP.
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Boruucnsate 00bEMBI U IJIOMIAAN MOBEPXHOCTEN TEN BpALIEHUs, TEOMETPUUECKUX
TEJ C MPUMEHEHHEM (POPMYII.

OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHUK, BIMCAHHBIA B c(epy M ONHCAHHBIN
okoJ10 chepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPAILICHMUSL.

BBIUUCHATE COOTHOLICHHSI MEXJy IUIOMIAAsIMU TOBEPXHOCTE H 00bEMamMu
MOJ00HBIX TEN.

N300paxaTh u3yyaemsble (PUTyphl OT pyKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
(buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3Bnekatb, UWHTEPOPETUPOBATH U NIPeoOpa3oBbIBaTh  MHGOpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, HpPEICTaBICHHYIO Ha 4YepTexax Hu
pUCYHKaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BrINOMHATE EUCTBUSA CIOKEHHSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB M YMHOKCHHS
BEKTOpA Ha YKCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHH 001a/1at0T.

IIprMeHATH paBUIIO NapajulelIeUIEAa.

OnepupoBarh MOHATHSAMH: JACKAPTOBBI KOOPAMHATHI B INPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIANHATHI BEKTOPA, YTOJ MEXKIY BEKTOPAMH,
CKAJISIPHOE MPOU3BEAEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI.

HaxoguTe cyMMy BEKTOpPOB M NPOM3BEICHHUE BEKTOpPAa HA YHUCIIO, YIOJl MEXIY
BEKTOpaMH,  CKaJsIpHOE  IIPOM3BEACHHUE, pPACKIAAbIBaThL  BEKTOP IO  JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATh reomeTpuyeckre (akTbl JJIA PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEAIIONIATAIOIUX HECKOJIBKO I1aroB PELICHUs, €CIU YCIOBHs NPUMEHEHUS 3a/1aHbl B
SBHOU Qopme.

Pemare mnpocreiimne reoMeTpUYECKHE 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pewars 3amaun Ha AOKA3aTENBCTBO MATEMATUYECKUX OTHOLIEHUM M HAaXO0XKJICHHUE
reOMETPUYECKUX BEJIUYMH 1O oOpa3uaM WM ajJropuTMaM, NPUMEHSS H3BECTHBIC
METO/bI [IPYU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a4a4.

IIpumensaTs  mpocremme  NporpaMMHbBIE  CpeacTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a]1a4.

IIpuBoanTH mpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U KU3HH,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

IIprMeHATHh IOJMy4YEHHBIE 3HAHWA HAa MPAKTUKE: aAHAJIU3UPOBATh pPEAJbHBIC
CUTyalluH W TPUMEHATb W3Yy4YCHHBbIC IIOHATUA B IIPOLIECCE IIOMCKA PELICHUs
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MaTeMaTHUeCKu CPOPMYITUPOBAHHONW MPOOIEMBbI, MOJEIUPOBATh PEATBHBIC CUTYyAIHH
Ha A3bIKE TE€OMETPUH, HCCIECI0BATh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BaHUEM
reOMETPUUYECKUX TOHATUH M TEOpeM, ammapara ajireOpbl; peliaTh NIPAKTHYECKHUE
3a/1a44, CBA3aHHBIC C HAXOXKIECHUEM T€OMETPUUECKUX BEINYUH.
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10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcsl
bubnuoreka [IOK
0
L Brexerine s crepeomeTpitio 10 1 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 0 bubnnorexa [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISAPHOCTD MPSAMBIX U 12 0 0 bubmmoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 1 1 0
VYTibl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 https://m.edsoo.ru/Lc209e37
bu6mmoteka IIOK
0
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
6 9 1 0
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
7 I1 : 4 1 0
OBTOpPEHHUE: CEUEHUS, PACCTOSIHUS U YTJIb https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/ejioB H TeM undpoBbIe
Ne /i P Konrpoabnbie IIpakTHueckue (mpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
bubmuorexa [JOK
0 0
1 Tema ppameris 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
0
2 OOnemer Ten > 1 https://m.edso00.ru/1c209e37
bubmuorexa [JOK
B 1 1 0
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 0 bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpaHcTso. [IpaBuna
1 M300paXeHUS HA PUCYHKAX: 1 0 0 bubmmorexa [JOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka
[TonsaTus: nepecekaromuecs
2 TUTOCKOCTH, ITePECEKAIOIIHECs MpsMast 1 0 0 bubmmorexa [JOK
> TEP P https://m.eds00.ru/2d8a9c99
U TUTOCKOCTH
[TonsTHs: MIepeceKaronecs
3 MJIOCKOCTH, TEPECEKAIOIIUECs TIpsiMast 1 1 0 bu6nmorexa LIOK
Y TUIOCKOCTh. JlnarHoctuyeckas https://m.edsoo.ru/db685e73
KOHTpOJIbHAs paboTa
3HAKOMCTBO C MHOTOI'PaHHUKAMH, 0 0
4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKAaX, HAa IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
geprexax
HavanbHbie cBenieHus 0 Kyoe u 0 0
) bubmuoreka [{OK
5 nUpaMuie, uX Pa3BEPTKU U MOJIETIH. 1

CeueHHs MHOTOT PaHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
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HauanbHble cBefieHus 0 Kyoe u 0
6 [MUPaMUJIe, UX PA3BEPTKHA U MOIEIH bubnnorexa HOK
p - 1XP p ’ https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAHHUKOB
[NousaTHe 00 aKkCHOMATUYECKOM 0
7 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubnnorexa LHOK
p p TpHH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBHSI U3 HAX
[TousaTHe 00 aKCHOMATUYECKOM 0
8 [IOCTPOECHUH CTEPEOMETPUU: AKCUOMBI Bubmiorexa OK
p P TpHH: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CICACTBHS U3 HUX
[TousaTHE 00 aKCHOMATUYECKOM 0
9 [IOCTPOECHUH CTEPEOMETPUU: AKCUOMBI buGnuorexa [IOK
P P Tpar: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CICACTBHS U3 HUX
[TousTre 00 aKCHOMATHUYECKOM 0
10 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI buGnuorexa [IOK
P p TP https://m.edso00.ru/258fc245
CTEpEOMETPHUH U CIEACTBHSI U3 HUX
B3aumHoe pacnonoxeHue npsiMbIX B 0
11 IIPOCTPAHCTBE: NEepeceKaromecs, bubmuoreka [IOK
MapasuieibHbIE U CKPEIIUBAOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapannensHOCTh MPSAMBIX U 0
TUIOCKOCTEH B MPOCTPAHCTBE:
12 rapasuiesibHble IPSIMBIE B buGnnorexa [IOK
P p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJUICITLHOCTD TPEX
TPSIMBIX
[MapasenbHOCTh NPSMBIX 0
. bubmuorexa [{OK
13 TUTIOCKOCTEH B MPOCTPAHCTBE:

[TapaynenabHOCTH NPSIMOU U

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
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MJIOCKOCTH
14 VYTIIBI ¢ COHANpaBIeHHBIMU 0 bubmmoreka [JOK
CTOpOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B 0 bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B 0 bubnnoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapayeIbHOCTh TUIOCKOCTEH: 0 bubmmorexa [JOK
[apajuiesIbHbIE TIIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajyIebHBIX IIOCKOCTEN 0 buomiorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBCHHBIE 0
19 (1)11/:1“ bl HQ HHOiKOZli)FH' TeTpad bromorexa LIOK
P + TETpasp, https://m.edso00.ru/4a28dc02
KyO, apaienenumnes
. 0 bubnmoreka [JOK
20 Hoctpoenne ceternnit https://m.edsoo.ru/1d434d0f
0 bubmmoteka IIOK
n .
21 OCTPOCHHE CEetuH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "IIpsiMbl€ M TUIOCKOCTH B 1 bubmmnoreka HOK
npoctpancTse. [lapayensHOCTH https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[lepneHAUKYISIPHOCTD OPSIMOM U 0
23 HJ'I(I))CKO(iI/I'}l]'[e pneH UK ?1;1 HbIE bubnmorera LHOK
 IEPHEHAMYIUIP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 [Tpsimble mapanienbHble U 0 bu6muoreka [IOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
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NEPNCHAUKYJISIPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/0ac11c95

o5 [IpsimMbIe mapasienbHbIe U 0 bubmmoreka [JOK
MEePIECHANKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIsIpHOCTH 0 Bu6muoteka [JOK
IIPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIsIpHOCTH 0 bubnuoreka [IOK
MPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15
98 Teopema o mpsimoii 0 bubmmorexa [JOK
NepPHEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o ipsMoii 0 Bbu6moteka [JOK
MEPIECHINKYISPHON TIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psMoii 0 bubnuoreka [IOK
NEPIEHAUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYISIp U HAKJIOHHBIE: 0
31 acpcmﬂineym IT)OIIKI/I 0 IIOCKOCTH brbmmorexa LTOK
p fl ’ https://m.edsoo.ru/33c477d3
paccTosHUE OT MPSIMOM 0 TIOCKOCTH
[MepnieHIUKYISp U HAKIIOHHBIC: 0
32 acpcmﬂineym IT)OHKI/I 0 IIOCKOCTH brbmmorexa [IOK
p fl ’ https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOM 0 TIOCKOCTH
[TeprieHIUKYISAp U HAKIIOHHBIE: 0
33 a(iTOSIiI/IeyOT I;Otnm 0 IJIOCKOCTH bubmorexa LOK
p il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHAE OT MPSMOM JI0 TIOCKOCTH
[lepneHIUKysIp U HAKIOHHBIE: 0
34 aCF:)TOSIiI/IeyOT IT)01H<1/I 0 TUIOCKOCTH bubmmorexa [JOK
p il ’ https://m.edsoo.ru/dbee22bc
paccTOsTHUAE OT MPSAMOM JI0 TIOCKOCTH
35 VYTIIbI B IPOCTPAHCTBE: YIOJ MEKIY 0 bubmuoteka [IOK



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
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IIPSIMOM U INIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yro, TUHEHHBIN yToJ 0 bubmmoreka [JOK
JIBYTPaHHOIO yrJja https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIil yroJ, JUHEHHBIA yToJ 0 Bu6muoteka [JOK
JIBYI'PaHHOI'O yTIila https://m.edsoo.ru/c7c777ed
[eprieHAUKYISIPHOCTH TJIOCKOCTEH: 0
38 HpIEBHaK Hel})lneg);[HKyns{pHOCTH JIBYX bubmroreia LIOK
- https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[TeprieHAUKYISIPHOCTD IIJIOCKOCTEM: 0
39 IIPU3HAK NEPIEHIUKYIJIPHOCTU ABYX bubmroreia LIOK
- https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
[TeprieHAUKYISIPHOCTD MIJIOCKOCTEM: 0
40 HpII;SHaK negneinHKyHHpHOCTH JBYX bbmmorexa LIOK
- https://m.edsoo.ru/ba75dc57
IJIOCKOCTEHN
41 TeopeMa 0 TpEX NEPHEHAUKYIAPAX 0 bubnroreka LTOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NEPHEHAUKYIAPAX 0 buomrorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX NEPHEHAUKYIAPAX 0 buomorexa LIOK
https://m.eds00.ru/9f246736
KonrtponbHas pabora no remam
44 "IlepneHIMKYISIPHOCTD MPSIMBIX U 1 bubnuorexa [IOK
mrockocteil” u "Y sl MexIy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTSIMH"
45 IIoHATHE MHOTOIrpaHHUKA, OCHOBHBIE 0 bu6muoreka [JOK

9JICMCHTBI MHOT'OI'PAHHUKA,

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
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BBIITYKJIbIE U HEBBITYKJIBIE
MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTPaHHUKA

46

47

48

49

50

51

[Ipu3ma: N-yroapHas MpU3Ma; TPaHu U
OCHOBAHHUS IPU3MBI; TIPsIMast U
HaKJIOHHAS MIPU3MBI; OOKOBast U
MIOJTHASI TIOBEPXHOCTH MPU3MBI

[Tapannenenunen, TpsIMOYTOJIbHBIN
napasuieNienuIe] U ero CBoicTBa

[Mupamuaa: N-yronpHasi mUpamMua,
T'paHK ¥ OCHOBAHUE MTUPAMHU/IBI;
OOKOBasl ¥ MOJHAS TIOBEPXHOCTh
NHpaMUIbl; IPABUIIbHAS U YCCUEHHAS
npamMuza

[TpaBuIbHBIE MHOTOTPAHHUKU:
MOHSATHE MTPABUIBHOTO
MHOT'OI'paHHMKA; TPaBUIIbHAS TPU3Ma
¥ TIPaBUIIbHAS TUPAMHJIA; TPaBUIIbHAS
TPEyTOJIbHAS TUPaMH/IA U
IPAaBWIBHBIN TeTpasap; KyO
[IpencraBiaenue o NpaBUIbHBIX
MHOTOT'paHHHMKAaX: OKTayIp,
JOAEKadAP U UKOCAdIP.

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHUSL OTHOCUTEIBHO TOUKH,
PSMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUHU B TUpaAMUIAX,

bub6nmoreka [IOK
https://m.edsoo.ru/b4ad63ad

bubnuoreka [{OK
https://m.edsoo.ru/8a7be683

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

bubnmorexa LIOK
https://m.edso00.ru/074c8865

bubmmoreka IIOK
https://m.edsoo.ru/a0fdd5bf

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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napaiejicnmIcaax, nmpaBUJIbHbIX

MHOTOTPaHHHUKAX
Brruncnenue 31eMeHTOB 0
52 MHOTOIPAaHHHUKOB: péOpa, JruaroHaIn bubnnorexa LHOK
p - pebpa, A ’ https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U 0
MOJTHOM TOBEPXHOCTH MPSIMOM
53 [IPU3MBI, [UIOIAlh OCHOBAHUMI bubnnorexa [IOK
P > [HIOMHAE | ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U 0
54 MTOBEPXHOCTH MPaBUILHOM MHUPAMHU/IBI, bu6nmorexa LIOK
Teopema o IUIomaau OOKOBOM https://m.edsoo.ru/5603e30b
MIOBEPXHOCTU YCEUEHHON NTUPaMUIbI
55 KonrtponbHas pabora no reme 1 bubmmnoreka HOK
"MHororpanHuku" https://m.edsoo.ru/a95f5c04
N 0 bubnmoreka [JOK
I1
56 onsTHe 00 00nEMe https://m.edsoo.ru/7ad0020b
, 0 bubmmoreka [JOK
57 OOBEM nupamup: https://m.edso0.ru/235171b3
0 bubmmoteka IIOK
58 é
OOBEM nipamup: https://m.edsoo.ru/f47dfefd
N 0 bubmuoreka [{OK
59
OOBEM nupamup: https://m.edso0.ru/79¢10312
N 0 bubmuorexa [{OK
60 006
HEM ITHPAMHIET https://m.edsoo.ru/2faadc3f
61 O06BEM npu3MBbI 0 bubmuoteka [IOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
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https://m.edso00.ru/79853608

N 0 bubnuorexa [{OK
62 OObEM MpH3MEI L https://m.edsoo.ru/1e053890
N 0 bubnuorexa [IOK
03 OObEM pH3MEI L https://m.edso0o.ru/482d3f51
64 KonTponbhas pabota no teme 1 1 bubmmoreka [JOK
"O06bEMBI MHOTOTPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IICHNE 0
65 cucremaTtusauus 3Hanuil. [loctpoenune 1 bubmmorexa [JOK
. https://m.edsoo.ru/098bedad
CCYCHU B MHOTOTPAaHHHKE
[ToBTOpEeHME, 0000IIEHNE 0
cHUCTeMaTU3alus 3HaHU.
66 Beruncnenue paccTosHUI: MEXKY 1 bubnnorexa [JOK
JByMsI TOUKaMH, OT TOYKHU 1O NPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
67 Hrorosast KoHTposIbHAS 1 1 bubmuoreka [IOK
pabora/llpoMexxyTouHast aTTecTaIus https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 060061IIeHNE 0
CUCTeMaTH3aIlHs 3HAaHUH.
Brruncnenue yrios: Mex
68 CerHlI/IBaIOHIZIMI/ICSI npsm/I[gMH, 1 bubmmorexa [JOK
. https://m.edsoo.ru/56765e8b
MEX]Ty TIPSMOM | IJIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXKTY
TUTOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68 6

[TPO'PAMME



https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
ara undposbie
Ne n/m Tema ypoka Kontpoabusbie IIpakTnueckue A bp
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Cdepa u map: neHTp, paanyc, 0 0
1 I/(Ibal\feT ; l'IJ'II()) LIa bTioI;eﬂxzocn/I 1 bubmmorexa [JOK
A b, frotad P https://m.edso0.ru/0341bc2b
chepnl
BsanmHuoe pacrionoxxenue chepsl u 0 0
bubnunoreka LIOK
2 TUTOCKOCTH; KacaTesIbHas TNIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl
3 N3o6paxenue chepsl, mapa Ha 1 0 0 bubanorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[MunuHpryeckas MOBEPXHOCTb, 0 0
4 o0pa3yronye HUIHHIPUIECKON 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh WJIMHIPUYECKOMN https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
[{winsap: ocHOBaHUS U OOKOBast 0 0
5 MOBEPXHOCTh, 00pa3yrolas 1 och; 1 bubnnorexa [JOK
I0MIa/1b OOKOBOM U MOJHOMN https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N3o06parkenne nuimMHapa HA 0 0
IJIOCKOCTH. Pa3BépTka muimHApa.
P WIHAD BuGmiorexa LIOK
6 CeueHus nuIuHApa (II0CKOCTBIO, 1

napajuleJIbHON WIN
NEePIEeHIUKYISIPHON OCH LIMITUHAPA)

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
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Konunueckast moBepxHOCTb, 0

7 00pa3yrolire KOHUIEeCKOM bubmmoreka [JOK
IIOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU OBEPXHOCTHU
Konyc: ocHoBaHue u BepinHa, 0

8 o0pasyromiast ¥ 0Ch; TIIOMIA/Ib bubamorexa LIOK

p yulu L e https://m.edso00.ru/897dd3b2
OOKOBOH U MOJIHON OBEPXHOCTH
Yceu€HHBII KOHYC: 00pa3yolue u 0
9 BBICOTA; OCHOBaIiII/Iﬂ u gOKzBaI}III bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH. 0
Pa3Béprka konyca. CeueHus KoHyca
10 (TUTOCKOCTHIO, MapajuIeIbHON bubmorexa HOK
> 18P https://m.edsoo.ru/Obdelbe8
OCHOBAHHIO, 1 MIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)

1 KomOuHanus ten BpaiieHus u 0 bubmmnoreka HOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OTTHCAaHHBIN OKOJIO 0

12 cthepsl; chepa, BIUcCaHHAsS B bubmuoreka [IOK
MHOT'OI'PAHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpallleHus

13 [Tonstue 06 06bEMe. OCHOBHEIC 0 bubmuoreka [{OK
CBOIcTBa 0OBEMOB TN https://m.edsoo.ru/26a03fb7

N 0 bubmuoreka [{OK
14 O01é a, KOHyca
DEM HIUTHIAPA, KOHY https://m.edso0.ru/5513d87b
b K
15 O0BEM mrapa u miomaas chepsl 0 nommorexa [O

https://m.edsoo.ru/d189bde2
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[TomoOHbBIE TeNa B IPOCTPAHCTRE. 0
16 COOTHOIIEHUS] MEXKTY TUIOIIASIMU bubmmoreka [JOK
MOBEPXHOCTEH, 00hEMAMHU MTOT00HBIX https://m.edsoo.ru/810cfleb
Tell
17 KonTtponbHas pabora mo Temam 1 bubnuoreka [JOK
"Tena Bpamenus" u "OO0beMbI TeT" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MII0CKOCTH U B 0 bubmmoreka [JOK
MPOCTPaHCTBE https://m.edsoo.ru/5caefclb
19 CrnokeHne U BEIYUTaHUE BEKTOPOB 0 bubmmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHCIIO 0 bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém 0
21 HEKOMILJIaHAPHBIM BEKTOpaM bubmorexa LHOK
p PaM. https://m.edsoo.ru/a28fd74e
[TpaBuiio mapannenenunena
Permenue 3a7a4, CBA3aHHBIX C 0
22 NPUMEHEHHUEM IIPaBUII JCUCTBHH C bubmorexa LOK
P P a https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METOT 0
23 MIPH PEIICHUH T€OMETPHIECKUX bubmorexa [TOK
PHD P https://m.edsoo.ru/d3alfe30
3a71a4
[TpstMoyTONBHASI cCHCTEMa KOOPIMHAT 0
24 B nipocTpancTBe. KoopauHathl bubnuorexa [IOK
BekTopa. [Ipocreitmue 3agaun B https://m.edso0.ru/48db7058
KOOpJMHATaX
o5 VYron mexay BekTopamu. CKasipHOE 0 bubnmnorexa [JOK

IMPOU3BCACHUC BEKTOPOB

https://m.edsoo.ru/725effc4
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26 Brruucienue yrios Mexay 0 bubnuoreka [JOK
IPSAMBIMH U TUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KoHnTponbHas pabota 1o Teme

27 "BekTopsl 1 KOOpIMHATHI B 1 bubmorexa LOK

PRI ROOPA https://m.eds00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IICHUE U 0

28 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubnuorexa [JOK
burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMETPUHU
IToBTOpEHHME, 0000IICHUE 1 0

29 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubnuorexa [JOK
burypsl, GpakThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TJIaHUMETPUH
[ToBTOpenue, 0600IICHNE U 0

30 cHUCTeMaTH3allus 3HaHUi. 3a1auu bubmorexa LOK

t b https://m.eds00.ru/7491efe0
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpenue, 0600IICHNE U 0
31 cUCTEeMaTH3alus 3HaHWH. 3a1aun bubmorexa HOK
1 e https://m.edsoo.ru/4dffdad7
TUTAHAMETPUH B METOJIBI UX PEIICHHS
[ToBTOpeHue, 06001IeHUE U 0

39 crucremaTu3aius 3Hanuii. OCHOBHBIC bubmuorexa [{OK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN

bubnunorexa LIOK
33 14 0 1
TOTOBAA KORTPOIBHAL pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenwue, 0600IIEHNE U 0 bu6nunorexa LIOK

cUcTeMaTHu3anus 3HaHUHU

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJTACC
Kox .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
. [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX INPU pPELICHUU
' FeOMETPUUECKUX 3a7au
23 OnepupoBaTh NOHATUAMU: APATIIEIBHOCTD U MEPIEHAUKYISIPHOCTh IPAMBIX U
' IJIOCKOCTER
-4 KnaccudunumpoBaTh B3aMMHOE pPACIONOKEHHE NPAMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHSAMHU: IBYTPAHHBINA yToJl, TpaH ABYT'PAHHOIO yria, pe0opo
7.5 JBYI'PaHHOI'O yTJa, JIMHEWHBIA YToJ JBYI'PAaHHOIO yTia, TpajyCHas Mepa
JBYTPaHHOTO yTia
26 OnepupoBaTb NOHSATUSAMHU: MHOTOTPAHHMK, BBIMYKJIBIM M  HEBBITYKJIBIHA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBHJIbHBII MHOTOIpaHHUK
24 PacriozHaBath OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IUpaMuja, NpuU3Ma,
' OpSMOYTOJIbHBIN Mapasuienenunesn, Kyo)
Knaccudumnuposats MHOTOTpaHHUKH, BbIOUpas OCHOBaHUS
7.8 KJaccu(uKauy (BBITYKJIblE M HEBBITYKIble MHOTOIPAaHHHKH, IPaBUIbHBIE
MHOTOTPaHHUKH, MPSIMbI€ U HAKJIOHHbIE PU3MBI, TapaIJIEIIETIUIIE b )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIasi TUIOCKOCTh, CEYeHNE MHOTOTPaHHUKOB
210 OOBSICHIATh NPUHLUIBI TOCTPOEHUS CEYEHH MHOTOTPAHHUKOB, MCIIOJIb3YS
' METO/I CJIEJIOB
CTpouTh ceueHUs MHOTOIPAaHHUKOB METOOM CJIEJI0B, BBIOIHATH (BBIHOCHBIE)
7.11 IUIOCKUE YepTEeKH U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (GUIYp: BHJI CBEPXY,

cOOKy, CHU3Y
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7.12

Pemate 3ala4Yi Ha HAXOXIACHHUC I'COMCTPUUCCKHUX BCIWYUH I10 o6pa3uaM U
aJIropurMaM, IMNpUMCHAA HU3BCCTHBIC aHAJIMTHYCCKHUEC MCTOAbI IIPpHU PCUHICHUU
CTaHAAPTHBIX MATCMATHUYCCKUX 3aJla4 Ha BbIYUCIICHUC paCCTOSIHI/Iﬁ MCKAY
JAByMsA TOYKaMH, OT TOYKH OO0 pr[MOfI, OT TOYKH OO0 IINIOCKOCTH, MEXKIY

CKPCIIUBAOIUMUCA ITPAMBIMU

7.13

Pemate 3ala4Yi Ha HAXOXIACHHUC I'COMCTPUUCCKHUX BCIUWYUH I10 o6pa3uaM U
aJIropurMaM, IMNpUMCHAA HU3BCCTHBIC aHAJIUTHYCCKHUE MCTOAbI IIPpHU PCUHICHUU
CTaHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbBIYUCIICHUC YIJIOB MCKIY
CKpCIIMBAKOIMUMHUCA TPAMBIMH, MCKIY HpHMOﬁ U IINIOCKOCTBIXO, MCKAY

IJIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

7.15

Boruncnsate 00bEMBI M TIIOIIAIU MOBEPXHOCTEH MHOTOTPAaHHHUKOB (TpU3Ma,
nupamMuia) C TNpUMEHEHHeM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXKIY

aomaigsaMun HOBerHOCTeﬁ, 00BEMaMHu HOI[O6HLIX MHOI'OI'PaHHHUKOB

OHepI/IpOBaTb IOHATHAMU: CHMMCTPHUA B IIPOCTPAHCTBC, LOCHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPHI

7.16

W3Bnekath, mpeoOpa3oBBIBAaTH W WHTEPHPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexax

Y PUCYHKaX

7.17

[IpumensaTs reomerprueckue (HakThl IS pEIIEHUs] CTEPEOMETPUUYECKUX 3a/1ad,
IIPEIIOJIAraoIIuX HECKOJIBKO IIIaroB PEUICHMs], €CIU YCIOBUS INPUMEHEHHUS

3a/laHbl B IBHOU (hopMme

7.18

7.19

7.20

[IpuMeHaATs  mpocTediMe  NpOorpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1aq

[IprBOIUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MIPUPOJE U KU3HH,

paciio3HaBaTh IMMPOABJICHHUC 3aKOHOB '€COMCTPHUU B UCKYCCTBC

HpI/IMeHHTL MOJIYUYCHHBIC 3HAHUSA Ha IMPAKTHKE. aHAJIU3HUPOBATH PCAJILHBIC
CUTyallud W NPUMCHATH M3YUCHHBIC IMOHATHA B IPOLCCCE IMOMCKA PCHICHUSA
MAaTEMAaTHYCCKHU C(I)OpMyHHpOBaHHOﬁ HpO6HCMLI, MOACIINPOBATL PCAJIbHBIC
CUTyallud Ha A3BIKE TCOMECTpUH, HCCICAOBATH IMOCTPOCHHBIC MOACIU C
HCIOJIb30BAHUECM TCOMCETPUUCCKUX MOHATUHA U TCOpCM, alllapara aJ'IFC6pBI,
peumiaTb MPaKTUYCCKHUE 3aJadd, CBA3AHHBIC C HAXOXIACHUEM I'COMCTPHYCCKUX

BCJINYHUH
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11 KJIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero oo1ero oo0pa3oBaHus
pe3yJjbTarTa
6 ['eomerpus
OnepupoBaTh MOHATUSAMH: [WJIMHIPUYECKAas MOBEPXHOCTh, OO0pa3yroline
6.1 MWIMHIPAYECKON  TMOBEPXHOCTH, LWUIUHAP, KOHUYECKAas IMOBEPXHOCTb,
00pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, CepruiecKast TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KnaccudumupoBars B3aUMHOE PacmojioKeHHe cPephl U TUIOCKOCTH
OnepupoBaTh TOHATUSMHU: MIAPOBON CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
6.5 CErMEHTA, IIapOBOM CJIOH, OCHOBAHHE IIIAPOBOTO CJIOs, BBICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP
6.6 Berancnare  00BEMBI W IUIOMIAMM  TIOBEPXHOCTEH  Ten  BpaleHUS,
' TEOMETPUUECKUX Tell C MPUMEHEHUEM POopMyIT
6.7 OnepupoBaTh MOHITUSIMA: MHOTOTPaHHHK, BIIUCAHHBIA B cepy U ONMUCAHHBIN
' okoJio chepsl, chepa, BliMCaHHAST B MHOTOTPAHHUK WJIH TEJIO BPAILIEHUS
68 BBIYUCTATE COOTHONICHUS MEXAY IUIOMAJSIMH TIOBEPXHOCTEH M 00BEMaMu
. MOIOOHBIX TeN
6.9 N3o0paxarh wu3ydaemble (UTYpHl OT PYKH U C TMPUMEHEHHEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
610 BBIONMHATE (BBIHOCHBIE) MIOCKHE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' buryp: BUJI CBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJI BPAIICHHS
W3Biiekath, WHTEPIPETHPOBATH U  MPEOOPa3oBBIBATE  HHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (hUTYpaX, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX
[TpumeHsTh TeoMeTpruYecKue (HaKTHI TSl PEIICHUS CTEPEOMETPUICCKUX 3ajad,
6.12 MPEONIarafoIuX HECKOJIBKO IIarOB PEIICHUS, €CIH YCIOBUS MPUMEHEHUS
3a/laHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BrImoONHATE  IEUCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
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YMHOKCHHA BCKTOpa Ha YHUCIIO, O6’b$ICHSITb, KakKMMH CBOWCTBAMH OHH

0o0J1a1aroT

6.15

HpI/IMeHﬂTB IIPpaBUJIO MapaJlICICIUIICaa IMpru CI0KECHUHU BEKTOPOB

6.16

OHGpI/IpOBaTI) IOHATHUAMUA: JEKAPTOBbBI KOOPAMWHATEI B IIPOCTPAaHCTBE, BEKTOP,
MOAYJIb BEKTOpa, PaBE€HCTBO BCKTOPOB, KOOPAMHATBI BCKTOpPA, YIOJd MCKIY
BCKTOpaMHu, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC u

KOMILJIAHAPHBIE BEKTOPbI

6.17

Haxoauth cymmy BEKTOpOB M MPOU3BEACHHE BEKTOpA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMHU, CKaJSIPHOE TIPOM3BEJCHUE, pPaACKIAAbIBaTh BEKTOP MO JABYM

HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,I[aBaTB IJIOCKOCTb YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTCﬁLHHC TCOMCTPHUUCCKUC 3aJladd Ha IMPHUMCHCHHUC BCKTOPHO-

KOOPAWHATHOI'O METOAa

Pemarsn 3aJa4yyd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHX OTHOIICHUHA U
HaXO0XXIACHUC TI'COMCTPUYCCKHUX BCIHWYHH IIO o6pa3uaM WK  aJIlTOpUTMaMm,
IMPUMCHAA M3BCCTHBIC MCTOJbI IPpHU PCHICHUH CTAHAAPTHBIX MATCMATHYCCKUX

3aaa4d

6.21

[IpuMenaTs  mpocTeWIIe NOpPOrpaMMHBIE  CPEICTBA UM JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

[IpuBoauTE npUMEpPH MATEMAaTUYECKHX 3aKOHOMEPHOCTEM B MpPUPOLE U

JKU3HH, pACIIO3HABATDH MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TOJIydeHHBIE 3HAHUA HA NPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC
CUTyallud U IPUMEHATH U3Y4YCHHBIE IIOHATHSA B IIPOLIECCE IOMCKA PEIICHUS
MaTeMaTU4ecku CGHOpPMYJINPOBAHHON MpPOOJIEMBbl, MOJIEINPOBATH pPEaJbHBIC
CUTyallud Ha SA3bIKE TE€OMETPUM, MCCIIEJO0BaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHSITUH M TeopeM, arrmapara anreOpsl,
pelarb NPakTUYECKUE 3aa4yM, CBSI3aHHBIC C HAXOXICHUEM T'€OMETPUYECKUX

BCJIMYHUH
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ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUA

10 KJTACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

I'eomeTpus

OCHOBHBIE TTOHSTHSA CTCPCOMETPUH. Tqua, npsmasd, MmIOCKOCTb, IIPOCTPAHCTBO. ITonstue
00 aKCMOMATHYECKOM INOCTPOCHUHN CTCPCOMETPHUHN: aKCUOMBI CTCPCOMETPHUHN U CICACTBHUA

U3 HUX

B3aumHoe pacrnosokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, MapalieIbHble U
CKpeluBaromuecss mnpsmMele. [lapamiensHOCTh NPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE:
mapalJICJIbHBIC IIPAMBIC B ITPOCTPAHCTBE, MAPAJUICIIBHOCTD TpéX MMPAMBIX, TAPAJJICITIBHOCTD
MPSIMOM U MJIOCKOCTU. YTUIBl C COHANPABIEHHBIMU CTOPOHAMM, YTOJI MEXAY MPSMbIMU B
npoctpaHcTBe. [lapaisienbHOCTh TMIIOCKOCTEH: TNapajuielibHbIE IUIOCKOCTH, CBOMCTBa
napajuieNbHbIX TIockocTeil. [Ipocrelinme mpocTpaHCTBEHHBIE (DUTYPHI Ha TJIOCKOCTH:

TeTpa’ap, KyO, napajuienenunes, NoCTpOCHUE CeUeHN!

7.3

7.4

[lepneHuKynsIpHOCTH HPSAMOM M IJIOCKOCTH:  TNEPIEHAMUKYJIApHbIE MpsIMBIE B
IIPOCTPAHCTBE, IPSAMBIC IapajuIeIbHbIE W IMEPHNEHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MEPINEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsMOM NEPIEeHIUKYJIIPHON
IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJ MEXAY IPSAMOM M IUIOCKOCTBIO, JBYI'DAaHHBIN
YIOoJI, TMHEUHBIA yroJl ABYTPAHHOTO yria. [lepneHauKynsp U HaKJIOHHBIE: PACCTOSTHUE OT
TOYKHU JI0 TJIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 IUIOCKOCTH, MPOEKIMs (GUrypsl Ha
IJIOCKOCTh. [leprneHInKyIsapHOCTh IUIOCKOCTEH: NPHU3HAK MEPIEHIUKYIIPHOCTH JIBYX

mockocTeil. Teopema o TpEX MeprneHuKysapax

IloHsATHE MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOIPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOI'PaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrosipHas npusMma,
TpaHM M OCHOBAaHMSA NPU3MBI, MpsMas W HAKJIOHHAs NpPU3MbI, OOKOBas M IOJIHAs
MMOBEPXHOCTh mNpu3Mbl. [lapamienenunen, HOpsAMOYTONbHBIM MapajuIeNICIUNE] H €ro
cBoiicTBa. [Tupamupa: N-yroapHast mupaMuia, TpaHd ¥ OCHOBaHME MUPaMU[Ibl, OOKOBas U
MOJIHAs TOBEPXHOCTb MHUpPAMUAbI, NpPaBUJIbHAs W yceu€HHas MNupaMuaa. DJIEMEHTHI

nNpu3Mbl MU  TIHUPaAMHIBL. HpaBI/IJ'H:HBIC MHOT'OT'paHHUKU: MOHATHUEC  IPABUJIBHOT'O
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MHOT'OTpaHHUKA, MPaBWIbHAS MpU3Ma U MPaBUIIbHAS TUpaMua, MpaBUIbHAS TPEYToJIbHAS
nupaMMia W OpaBWIbHBIM  TeTpasnap, kyO. IlpencraBinenne o0  OpaBHIIBHBIX

MHOTOTpaHHHUKaX: OKTa’ap, 10AeKadip U ukocayapyrue CedeHus IpU3Mbl U TPaMUIbL

7.5

7.6

CumMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.

OEeMEHTHI CUMMCTPUHU B ITUpaMUJax, mapauICICnuIcaax, mpaBujIbHbIX MHOI'OI'PAHHHUKAX

Brruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHand, yriel. [Inomans 60xoBoi
MMOBEPXHOCTU U MOJIHOM MOBEPXHOCTH MPSMOW MPU3MBI, IUIONIA/1b OCHOBAaHUM, TeOpeMa O
OOKOBOI TOBEPXHOCTH NPSIMOU Tpu3Mbl. [1no1ans 00KOBOI MOBEPXHOCTH U MMOBEPXHOCTH
MPaBWIBHON MUpaMUABI, TeopeMa O IUIomaan yceuéHHoi mnupamunabl. [lonsTHe 00

o00béme. OOBEM THPaAMUIBI, TPU3MBI

7.7

[lonobuble Tena B mpoctpaHcTBe. COOTHONIEHHS MEXAy IUIOIIAASMU IOBEPXHOCTEH,

00bEMaMU ITOTO0HBIX TEJT

11 KUIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

6.2

[Munuuapuyeckass MOBEPXHOCTh, 00pa3yrollde UWIMHIPUYECKOH TOBEPXHOCTH, OCh
UWIMHIPUYECKON moBepxHOcTU. LlunmuHIap: ocHOBaHUS U OOKOBasi IOBEPXHOCTH,
o0pasyrolias 1 oCh, MO OOKOBOM U MOJHON MOBEPXHOCTH

Konnueckass moBepxXHOCTh, 00Opa3ylolle KOHWYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYECKOH noBepxHocTH. KoHyc: OCHOBaHMe M BepIlrHa, 00pa3ylomias U oCh, IJIOLIA/b
OOKOBOH U MOJHON MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yloline U BbICOTa, OCHOBAHUS

1 O0KOBask MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paamyc, AMAMETp, IUIONIAJb MOBEPXHOCTH cdepbl. B3aumuoe

PAaCIIOJIOKCHHUC C(I)epbl 1 IJIOCKOCTH, KacaTCIbHas IJIOCKOCTh K cq)epe, miomanab C(I)epbl

6.4

N300paxeHue Ten BpalleHus Ha MI0CKOCTH. Pa3BEépTka MUIMHIpa U KOHYCa

6.5

KoMOuHanmu Tten BpamieHUs] ¥ MHOTOIPAaHHUKOB. MHOIOTpaHHUK, OMHCAHHBIA OKOJIO

C(bCpBI, C(bepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIW TCJIO BpalllCHUA

6.6

6.7

[Tonstne 00 o00BEMe. OcHOBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIBHOTO TMapauiesienumena u cieactsus u3 He€. OObEM LWIMHIpPA, KOHYCA.

O6béM mapa ¥ miomaab chepol

[Tonobusie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMAASIMH HOBEPXHOCTEH,
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00bEMaMU MTOI00HBIX TENT

6.8

Ceuenus uwauHApa (MapauieIbHO M MEPHEHAUKYJISIPHO OCH), CEUYEHHMs KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS 1I1apa

6.9

6.10

Bektop Ha mockoctM M B mpocTpaHcTBe. CIIO)KEHHE W BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. Pa3noxeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio mapamienenunena. Permenue 3aaay, CBsI3aHHBIX C IPUMEHEHHEM

IIpaBUJI ICUCTBUM C BEKTOPaMHU

[IpsmoyronbHasi cucreMa KoOpauHaT B mpocTpaHcTtBe. KoopauHaTel — BekTOpa.
[Ipocreitime 3amaun B KOOpJAMHATax. Yroil Mexay Bektopamu. CkamsipHOe
MPOU3BE/ICHUE BEKTOPOB. BhIUMCIEHHE YIJIOB MEXIYy TMPSMBIMH U IUIOCKOCTSIMHU.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUICCKUX 3a/lav
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o0uero 00pa3oBaHus

Bnagenue MeronaMu 10Ka3aTeNbCTB, alTOPUTMAMM PELLIEHUS 3ajjad; yMEHHE
dopMynIMpoBaTE U ONEPUPOBATh IOHATUSMHU: OIpENEeeHUe, aKchuoMma,
TEeOpeMa, CIEJICTBUE, CBOMICTBO, IPHU3HAK, J10KA3aTEIbCTBO, PaBHOCHIIbHbBIE
(GOopMyIMpPOBKH; IPUMEHATh HX; YyMEHHME (OpMYIMpOBaTh OOpaTHOE H
IIPOTUBOINOJIOXKHOE YTBEPKACHUE, NPUBOJUTH NPUMEPHI M KOHTPIPUMEPHI,
MCII0JIb30BaTh METOJ MaTEMaTUYECKON MHIYKLUUU; IPOBOIUTH 10Ka3aTEIbHbIC
pacCcy X AeHMsl MpU PELIEHUU 3a]ay, OLEHMBATh JIOTUYECKYIO IPaBHIbHOCTb
paccyXIeHUI; yMEHUE ONEPUPOBATh IOHATUIMHU: MHOKECTBO, IIOJMHOXKECTBO,
omepanuy  HajJ ~ MHOXXECTBaMH; YMEHUE  MHCIIONb30BaTb  TEOPETHKO-
MHOKECTBEHHBIM amnmapar JJIsl ONUCaHWs PEAIbHBIX MPOLIECCOB U SABJIECHUN U
IpU PEIIEHUH 33/a4, B TOM YHUCIIE U3 JAPYTUX y4eOHBIX NMPEAMETOB; YMEHHE
ONEepUpOBaTh MOHATUAMM: Tpad, CBA3HBIM Tpad, nepeBo, LMKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U ONUCHIBaTh Ipadbl pa3IMUHBIMU CHIOCOOaMu;

HCIIOJBb30BaTh Fpa(l)BI IIpU pCUHICHUH 3a1a4

YMeHue onepupoBaTh NOHATHIMU: HATYPAIBHOE YUCIIO, 1IEJIOE€ YUCIIO, CTETICHD
C 1IeNbIM T[OKa3aTeleM, KOpeHb HaTypaJlbHOM CTENEHU, CTENeHb C
palMoOHaIbHBIM II0KA3aTeleM, CTENEHb C JEHCTBUTENIBHBIM IIOKA3aTEleM,
JOrapu(m 4ucia, CHHyC, KOCUHYC M TaHT€HC IPOU3BOJIBHOTO YHUCIIA, OCTATOK
[0 MOAYJI0, PalMOHAJIBHOE YHUCIO, HPPAlMOHAIBHOE YHCIO, MHOKECTBA
HATYpaJIbHBIX, LEJbIX, PAlUOHAJBHBIX, JACWCTBUTEIBHBIX YHCEN; YMEHHE
UCMOJIb30BaTh TMPU3HAKU JIETMMOCTH, HAWMEHBIIMH OO JenuTens |
HauMeHblllee oOmiee KpaTHoe, anroputMm EBkinga mnpu pelieHuu 3ajay;
3HAKOMCTBO C Pa3JIWYHBIMHU MO3MIMOHHBIMA CUCTEMAMM CUMCIICHUS; YMEHHE
BBIMIOJHATh BBIYMCIIEHWE 3HAUY€HUH U 1peoOpa3oBaHMsI BBIPAKEHUH CO
CTETIEHSIMH W  Jorapupmamu, IpeoOpa3oBaHUs JAPOOHO-PALMOHATBHBIX
BBIPQXXEHHUI; yMEHHUE OINEepUpOBaTh MOHATUAMHU: IOCIEJOBATEIbHOCTb,

apudMeTHUecKas NPOrpeccusi, TeoMeTpuyecKkas IMporpeccusi, OECKOHEYHO




40

yObIBaromas reomMeTpudecKas MIPOTpeCCusi; yMEHUE 3a/1aBaTh
MOCIE0BATEIbHOCTH, B TOM YHCJE C MOMOIIBIO PEKYPPEHTHBIX (HOpMYII;
YyMEHHE OIEepUpOBaTh IMOHATUAMH: KOMIUIEKCHOE YHCIO, COMNPSKEHHDBIC
KOMIUIEKCHBIE YHUCJIa, MOAYJIb M apryMEHT KOMIUJIEKCHOrO 4wucia, (opma
3allUCH  KOMIUIEKCHBIX 4YHcel (reoMeTpuyeckas, TPUTOHOMETpUYECcKas U
anrebpanyeckas); yMeTb HPOU3BOJAUTH apumeTuyeckue JeHCTBUS C
KOMILJIEKCHBIMH YKCIIAMU; IPUBOAUTH IPUMEPHI UCIIOJIb30BAHUSI KOMILIEKCHBIX
YUCeJl; OMNEpPUPOBaTh NOHATHUSIMHU: MaTpuua 2x2 u 3x3, omnpenaeauTeb

MaTpULIbl, FEOMETPUUECKHUI CMBICIT OTIPEAEIUTENS

YMeHHne onepupoBaTh IOHATUSMH: PAaLMOHAIbHBIE, HPpPALUOHAIBHBIC,
HOKa3aTebHbIC, CTENEHHblE, JIOrapu(pMHUUYECKHe, TPUTOHOMETPUUECKUE
YPaBHEHUs M HEPABEHCTBA, UX CUCTEMbBI, YMEHHE ONEPUPOBATH IOHATUSAMMU:
TOKJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue, YypaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YPaBHEHHUHM M HEPABEHCTB, PAaBHOCUJIILHOCTh YPABHEHUI, HEPABEHCTB
U CHCTEM; YMEHUE pellaTh yPaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pasIMyHBIX NPUEMOB; pellaTb YPaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C
[apamMeTpoM; IPUMEHATh YPABHEHHsI, HEPABEHCTBA, X CUCTEMBI JUISl PELICHUS
MaTeMaTHUYeCKUX 3a7ay W 3a/a4 M3 pasInYHbIX oOjacTell HayKu U peabHON

KHU3HU

YMeHne omnepupoBaTh  MOHATHSMHU:  (QYHKIUSA, YETHOCTh  (YHKIIUH,
NEePUOAUYHOCTh  (PYHKIHMHU, OTPAaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTH
byHKIMHA, SKCTpeMyM (QYHKIHUUA, HAuWOOJbIee M HaWUMEHbIIEe 3HAYCHHS
GYHKIIMM Ha TPOMEXYTKE, HempepbiBHAs (YHKIUS, ACHMIITOTHI Tpaduka
dbyHKIMM, TiepBas W BTOpas TpouU3BOAHAS (YHKIHUH, TEOMETPUUYECKUH W
buznyecKuit CMBICI MPOU3BOIHOM, IEPBOOOpaA3Hasi, ONpeIeIEHHBIH HHTETPa;
YyMEHHE HaXOJIUTh aCHUMIITOTHI Tpaduka (QYHKIUH; YMEHHE BBIUUCIATH
MPOU3BOIHBIE CYMMBI, TPOU3BEIEHUS, YACTHOTO M KOMITO3UIIMU (PYHKIIHIA,
HaxOJIUTh YpaBHEHHE KacaTeabHON K Trpaduky (yHKIMH; YMEHHUE HAXOIUTh
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIWK; YMEHHUE UCTIOIb30BaTh MPOU3BOIHYIO
Il ucchenoBaHuss  (QyHKIWM, HAXOAUTh HAWOONBIIME W HAUMEHBIINE
3HaueHus: (QYHKIUH; CTPOUTHh TpaUKM MHOTOUIEHOB C HCIIOJIb30BAHUEM
ammapaTa MaTeMaTHYeCKOrO aHajiu3a, MPUMEHATh MPOU3BOAHYIO IS
HAXOK/JICHUS HAWTy4IlIEero PEHIeHUs] B MPUKIAIHBIX, B TOM YUCJIE COLIMAIBHO-

SKOHOMUYECKHX W (U3UYECKUX 3a/]auax; HaXOIUTh TJIOMAId U 00BEMBI (UTyY
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C IIOMOIIBIO HHTCIrpaJia; IIPpHUBOJUTDH IMPUMCPLL MaATeMaTHu4ICCKOIro

MOJIETUPOBAHUS C MOMOILIBI0 MU (hepeHIINATBEHBIX YPaBHEHHH

YMeHue omnepupoBaTh MOHATHSAMHU: Tpaduk (yHKIHH, oOpaTHas (QYHKIIHS,
KOMIO3UIMS  (QYHKIMH, JWHEHHAas QyHKOUS, KBaapaTuyHas QyHKLUS,
pauvoHanbHas  (YHKIMSA, CTeNeHHas (QYHKUMS, TPUTOHOMETPUYECKUE
¢yHkuuu, oOpaTHblE TPUTOHOMETpUYECKHE (YHKIUHM, TIOKa3aTeibHas M
norapupmMudeckas QyHKIIUN; YMEHHUE CTPOUTH rpaduKu N3YUEHHBIX (YHKIIUH,
BBITIOJIHATH MTpeoOpa3oBanus rpadukoB GpyHKIUHA, UCIIONB30BaTh TPaPUKH IS
U3y4YeHUs] MPOLECCOB W 3aBUCUMOCTEH, IpHU PpEIIEHUH 3ajad U3 JpYyrux
y4eOHBIX TPEJAMETOB W 3a/a4 U3 PEATbHOW KHU3HH; BhIpakaTh (popmyiamu
3aBUCUMOCTH MEXJy BEJIMYMHAMM; HCIOJIb30BATh CBOWCTBA U TIpauKu
(GYHKIUI A0 pellleHus ypaBHEHUH, HEpPaBEHCTB M 3ajau C IapamMeTpamuy;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIEHUM ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TeKCTOBBIE 337]a4i Pa3HbIX THUIOB (B TOM YKCJIE HA MPOLIEHTHI,
JOJIX W YacTH, Ha JIBW)KCHHE, pabOTy, CTOMMOCTh TOBApOB U YCIIYT, HAJIOTH,
3ala4y U3 OONaCTH YMpaBiCHHUS JHUYHBIMU M CEMEUHBIMH (HUHAHCAMH);
COCTABJISITh BBIPAXKEHUSI, YPABHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 yCIIOBUIO
3a/1a4¥, UCCIIEeI0BaTh MONyYeHHOE PElIeHHE U OIEHUBATh MPaBAONOI00HOCTD
pe3yabTaTOB; YMEHHE MOJCIUPOBATh pEaTbHbIE CHUTyalldd Ha S3bIKE
MaTeMaTHKH; COCTABISATh BHIPAKEHUS, ypAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCJIOBUIO 33Jaud, UCCIEN0BaTh MOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM

anmapara ajireOpbl, HHTEPIPETUPOBATH MOJyUYEHHbIH pe3yabTaT

YMeHue omnepupoBaTh TMOHATUSAMHU: CpelHee apudmernyeckoe, MeaHaHa,
HauOoJiplliee W HaWMEHbINEEe 3HAYCHHS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOro Habopa; yMeHHWE W3BIEeKaTh, HHTEPIPETHPOBATH
nH(popMaIno, TPENCTAaBIEHHYI0 B Ta0nWIax, Ha auarpamMmax, Tpadukax,
OTPaXKAIOIIYI0 CBOMCTBAa pPEAIbHBIX IPOLECCOB M SBICHUN; MPEACTABIAThH
HH(OpPMAIHIO C TIOMOIIBIO TAOIUIl U JHArPaMM; HCCIIEIOBATh CTATHCTHYECKUE
JaHHBIC, B TOM YHCJIE C TIPUMEHEHUEM IpapUuecKux METOJIOB U IIIEKTPOHHBIX
CPEICTB; rpaduuecku HCCIeA0BAaTh COBMECTHbIE HAOIIOJEHHUS C IOMOIIBIO

AuarpaMm pacCCruBaHus U JIMHEMHOMN perpeccun

YMenue ONCpUpOBaATh MOHATHAMU: cnyqaﬁHHﬁ OIIBIT U cnyqaﬁHoe CO6LITI/IC,

BEPOATHOCTh CIyYaHOTO COOBITUSI; YMEHHME BBIYHUCISATH BEPOSATHOCTH C
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UCTIOJIb30BaHUEM TIpaUUEeCKUX METOJIOB; NMPUMEHATh (OPMYIIBI CIOXKECHUS U
YMHOXEHHUSI BEPOSTHOCTEH, (OpMyTy TONHOW BEPOSATHOCTH, (HOpMYIy
Bepaymnu, komOuHaTOpHBIE (BAaKTBl M (POPMYIIBI, OIECHUBATH BEPOSITHOCTU
peanbHBIX COOBITHI; YMEHHE ONEPUPOBATh MOHATUSAMHU: CIIydaifHasi BEJIMYHMHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTWyecKoe OXHIaHHWe, IUCIEePCHs |
CTaHJapTHOE OTKJIOHEHHUE CIy4ailHON BEIMYMHBI, (YHKLIUH pacrpeeieHus 1
IUIOTHOCTH PaBHOMEPHOTO, [TOKA3aTEIbHOI0 U HOPMAIBHOTO pacIpeieiIeHuil;
YMEHHE HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN sl PELICHUs
3a1a4; 3HAKOMCTBO C TMIOHATHSMHU: 3aKOH OOJBIIMX YHCEN, METOMbI
BBIOOPOYHBIX HCCJIECJOBAaHHI; YMEHHE IPHBOAUTH MPUMEPHI IPOSBICHUS
3aKoHa OOJIBIIMX YWCENl B MPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMECHHE
OIIEpUPOBATh NOHATUSAMH: COYETAaHHUE, IEPECTAHOBKA, YHCIIO COYCTAHHH, YUCIIO
NepecTaHoOBOK; OMHOM HpI0OTOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIE (PAKTHI
U pacCyKAEHHs Ul pEIICHHs 3aJad; OILCHUBATh BEPOSITHOCTH PEaTbHBIX
COOBITHI; COCTaBIIATh BEPOSATHOCTHYIO MOJEIb M HHTEPIPETHPOBATH

HOHy‘leHHHﬁ pe3yjibTar

YMeHue onepupoBarh MOHATHIMH: TOUKA, MpsIMast, TNIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, Iy, BEJIMYMHA yIJIa, IUIOCKUH yroJl, ABYTpaHHbIH yroJ, TpéXrpaHHbII
yToJ, CKpellMBaroIMecs MpsiMble, MapajulebHOCTh U MEPHEHAUKYISPHOCTD
OpSAMBIX M IUIOCKOCTEH, Yroid MeXay MNpsAMBIMU, YIOJl MEXIy MpsSMOd Hu
IUIOCKOCTBIO, YTOJI MEX]y TNIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 0 MJIOCKOCTH,
paccTosiHuE MEXJy NPSAMBIMH, PAaCCTOSHHE MEXAY IUIOCKOCTSAMH; yMEHHE
UCIIOJIb30BaTh TMPU pPEIIEHUWH 337ad M3y4yeHHble (akThl U TEOpPEMBI
IUIAaHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHUPA;
CTPOUTh MATEMATUYECKUE MOJIENM C MOMOIIBI0 F€OMETPUUECKUX MOHSITUU U

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUC 3aa9U

YMeHue omnepupoBaTh MOHATUAMHU: IUIOMIAAL (GUIYpbI, 00BEM QUTYpHI,
MHOTOTPaHHUK, MPAaBWJIbHBIM MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHMKA, KYO,
napajjieNnenunes, npusMa, nupampaa, ¢Gurypa M IOBEPXHOCTh BpaIleHUS,
HWIMHIpP, KOHYyC, Imap, cdepa, miomanb cdepbl, MIOMAAb MOBEPXHOCTU
OUpaMUbl, TPHU3MBI, KOHYCa, IHJIUHApa, 00BEM Kyba, HPSAMOYTOJIBHOTO
napajuiesienune1a, NTupaMuIbl, MPU3MbI, IUJIUHAPA, KOHYCA, 11apa, pa3BépTKa
MIOBEPXHOCTH, CEUYEHMS KOHyca M IWIMHIpPA, NapajuielbHble OCH WIN

OCHOBaHHUIO, CEYEHHUe Ilapa, IJIOCKOCTh, Kacaromasicss chepsl, IWIMHIPA,
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KOHyCa; YMEHHE CTpPOUTb  CEYEHME  MHOIOTpPaHHMKA, HM300pakarb
MHOTOTPaHHUKH, GUTYPbI ¥ IOBEPXHOCTH BPAICHUS, UX CEUEHUS, B TOM YHCIIe
C TOMOILIBIO 3JEKTPOHHBIX CpPEACTB; YMEHUE IPUMEHATh CBOWCTBA
FEOMETPUUECKUX (QUTYyp, CaMOCTOSTEIbHO (HOPMYIHPOBATH OMPEICICHUS
U3ydaeMbIX (Uryp, BBIABHraTh THUIOTE3bl O CBOWCTBAX U MpPU3HAKAX
reoMeTpuueckux (Quryp, OOOCHOBBIBaTH WM OINPOBEpPraTb UX; YyMEHHE
NPOBOJIUTH KJacCU(UKAUIO (GUTYp MO Pa3TUYHBIM NPU3HAKAM, BBINNOJHATH

HGOGXOI{I/IMHC AOIIOJHHUTEIIBHBIC ITIOCTPOCHUSA

YMeHue onepupoBaTh MOHATUAMU: JBH)KEHUE B IPOCTPAHCTBE, NapaljiesIbHbINA
IEPEHOC, CHMMETPUSl Ha IUIOCKOCTM M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue noa00us, MOA0OHbBIE (GUTYPbI; YMEHUE PACIIO3HABATH PaBHbIE
U TOJ00HBIE (UTYpHI, B TOM 4YHCIE B NPUPOAE, UCKYCCTBE, apXUTEKTYPE;
UCIOJIb30BaTh I'€OMETPUUECKUE OTHOILEHUS IPU pEIIeHUM 33/1ad; HaXOIUTh
F€OMETPUUYECKHUE BEIMYUHBI (JIMHA, YToJl, IJIOLa/lb, 00BbEM) MpU pELICHUU
3ajjady U3 JAPYruxX Y4eOHBIX HpPEeIMETOB U M3 pPEalbHOM >KU3HHU; yMEHHUE
BBIYUCIIATH TE€OMETPUUYECKHE BEJIMYMHBI (AJIMHA, Yroj, IJIOUalb, OOBEM,
IUIOIIAAb MMOBEPXHOCTH), UCTIONB3YsI M3yYEeHHBIE (OPMYIBI U METOJBI, B TOM
Yucle: TUIOUIa b TOBEPXHOCTH MHPaMHUbl, TPU3MBbI, KOHYyCa, LWJIMHIPA,
wiomanb cepbl; 00bEM Kyda, MPSIMOYTOJILHOTO TapaylIeNenuIesa, MUPaMUIbI,
OpU3MBbl, HWIMHAPA, KOHYca, IIapa; YMEHHE HaXOAWUTh OTHOLIEHHE OOBEMOB

noJ00HBIX Uryp

12

13

VYmenune OINICpHUPOBATEL IMOHATHAMU: TMPAMOYTOJIbHaA CHCTEMAa KOOpJAWHAT,
BEKTOp, KOOPJIWHATBI TOYKH, KOOPIWUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpA HA YUCIIO, PA3JIOKEHUE BEKTOpa 10 0a3HCy, CKAIIPHOES
NPOM3BEICHUE, BEKTOPHOE NPOM3BEACHUE, YIOJ MEXAYy BEKTOpaMH, yYMEHHUE
HUCIIOJIB30BAaTh BeKTOpHBII\/'I n KOOp)]I/IHaTHI)II\/’I METOL JJISL peiCHUs

TCOMCTPHUYCCKUX 3aaY U 3a1a4 APYTUx y‘-IC6HBIX npeamMeToB

YMenue BBI6I/IpaTL HOIIXO,I[HH_II/Iﬁ METOL I PpCHICHUA 3aJadu, IMOHHUMAHUC
SHAYUMOCTH MATCMATHKH B H3YYCHHU [MPUPOJHBIX U O6HI€CTB€HHBIX
nmponeccoB " HBHCHHﬁ; YMCHUC pacClio3HaBaTb IIPOABJIICHUC 3aKOHOB
MAaTE€MAaTUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH HNPHUMEPLI MATCMATHYCCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MaTeMAaTHUYECKOU HAYKHU
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HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Kon

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

19 Parmonansueie uncna. OOBIKHOBEHHBIE U JECITUYHBIE APOOH, MPOICHTHI, OECKOHEYHBIE
' nepuondYeckue Apoou

. Apudmernueckuii KopeHb HaTypanbHOM creneHu. JleHcTBUS ¢ apudmMeTHYeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

w Crenenp ¢ nensiM nokasaresieM. CTeNeHb ¢ pallMOHAIBHBIM IIOKa3areneM. CBOHCTBa
' CTENEeH!

15 CuHyc, KOCHHYC ¥ TaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
' YHCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHbIE JTOrapH(pMbI

JlelicTBuTenbHbIe uKchaa. ApupMeTHUECKUE OINepaluu ¢ JAeHCTBUTEIbHBIMU YHCIAMHU.
1.7 [TpuGnmxEHHbIC BBHIYMCIICHUS, TPAaBWIIa OKPYTJICHUS, TMPUKHAIKA M OIEHKA pe3ysbTaTa
BBIYMCIICHUN

1.8 ITpeoOpa3oBanue BoIpaKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 [enble u 1poOHO-pallOHANIbHBIE YPABHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IoTapuPMUIECKIE YPABHEHUS

2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppanmonansHbele HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
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2.10 VYpaBHEHMSI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEeHUI. OnpeaenuTeslb MaTPULIbI
3 OyHKIUH U TpaPuKH
31 OyHK1UA, crocoOs! 3ananus Gpyaknun. ['paduk Gynkiuu. BzanmHo oOpaTHbie (HyHKIIHH.
' Yérubie u Heu€éTHBIe pyHKIMU. [leprognueckue GpyHKIIH
OO6nacth ompeneneHuss 1 MHOXXeCTBO 3HaueHui Gpynkuuu. Hymu ynkmun. [IpomexyTku
3.2 3HAKONOCTOAHCTBA. [IpoMEXyTKM MOHOTOHHOCTH (PyHKUIMH. MakCUMyMbl U MHUHUMYMBbI
¢bysnkunu. Hanbonpiiee n HanMeHsbIee 3HaueHue QyHKIINH HA TIPOMEKYTKE
33 Crenennas (yHKIMS C HAaTypaJbHBIM M LIENBIM TOKa3areneM. EE cBoiicTBa m rpaduk.
' CaoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcumMnToThl rpaduKoB (yHkmid. CBOHCTBa (PYHKINH, HEMPEPHIBHBIX HA
' OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIIMN
42 [TpumeHeHne MPON3BOAHON K UCCIIEAOBAHHUIO (DYHKIIMH HA MOHOTOHHOCTH M 9KCTPEMYMBI.
' Haxosxnenne HanOoJbIIEero 1 HAMMEHbIIET0 3HaYeHUs (PYHKIIMU Ha OTpe3Ke
4.3 [TepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
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7.3 MHororpanHuKu
7.4 Tena 1 OBEPXHOCTU BpalCHUS
7.5 Koopaunats! 1 BEKTOPBI
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JIUISA YUEHUKA

* Marematuka: anreOpa v Hadajga MaTeMaTHIECKOTO aHaIHM3a, TeoMeTpus. [ 'eomeTpus.
10-11 xmacc. Aranacsa JI.C., bByty3oB B.®., Kagomnies C.b. u np. Axknnonepaoe
obmectBo «M3matenbeTBo «lIpocBemenue»,2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Mertoauueckue pekomenaamnuu. 10-11 kmaccel (k yueOnuky Atanacsna JI. C. u ap.).
[Tocobue mst yunrens. Maremartuka: airedpa U Hauajga MaTeMaTHYECKOTO aHAIH3a,
reomerpus. [ 'eomerpus. 10-11 knacc. Atanacsn JI.C., byry3os B.®., Kagomues C.b. n
ap. AkmmonepHoe oomecTBo «M3marenbeTBo «lIpocBemenner,2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https//m:edsoo.ru
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