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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4eCcKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOpMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTH4eCKOU
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuThe y oOyyaronmxcs
NPAaBWIbHBIX MPEICTABICHUNH O CYHUIHOCTH M TMPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEaTbHOTO MHpa, MeCcTe
r€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM K3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIMPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUH U TMTOCTPOCHUH ETTOYKH JIOTHIECKUX YTBEPKICHHIMI
B XOJIE pCIUICHUS TEOMETPUYECKUX 3ajJad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJIB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpHueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMaIbHOTO OBITHS, (opMma
OTPaXCHHS OKPYXKAIOMIET0 MHpPA, YCIOBHUE YCHEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSIET pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM H3 TNMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyajbHa
3amadya (opMUpOBaHUA y OOYYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — o0meoOpa3oBareabHOe U OOLIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CMEUHUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HUCIIOIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpazom, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHMYECKHE YMEHHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clid B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYPHI
U OCO3HAaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e popMupOBaHME MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
O BAOKHEUIIUX MAaTEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SABICHUS OKPY>KAIOIIETO MUPA;

 popMUpOBaHKME YMEHHUS PAaCIIO3HABATH HA YEPTEKAX, MOJICTISIX U B peaIbHOM
MUpPE MHOTOTPaHHUKH U TEJIa BPAICHUS;

 OBJIQJICHHE METOJAaMH PEIICHHS 3a7a4 Ha TOCTPOCHHSI HAa H300PaKEHUSX
IPOCTPAHCTBEHHBIX (HUTYD;

e popMupOBaHHE yYMEHHS OMNEPUPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE aJITOPUTMAMH PEIICHHS] OCHOBHBIX TUIIOB 3aj7a4; (hopMupoBaHue
YMEHHS TPOBOAUTH HECIOXKHBIC JOKA3aTENbHBIE PACCYXKICHUS B XOJE
pEeIICHHUs] CTEPEOMETPUYECKUX 3a7ad MW 3a7a4d C M[PAKTUYECKUM
coJlepKaHUEM;

e Pa3BUTHUE MHTEJUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMECHUN, KPUTUIHOCTH
MBIIICHUS;



e popmupoBanre (YHKIIMOHAIBHON T'PAaMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE Pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSATUH, OOBEKTOB
1 3aKOHOMEPHOCTEH B pEaIbHBIX )KU3HEHHBIX CUTYAIUSX U IPU U3YUECHUU
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X Ha SI3BIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKHUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OICHUBATH MOJTYUYECHHBIC PE3YJIbTaTHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HMHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIPeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH INMPEIMETHO-
MPaKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce€ CTEpPEOMETPUU MPOBOAMTCS 3a CUET pEIIeHUs 3ajad Ha
CO3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NpOCTpaHCTBEHHbIMU oOpa3zamu. Coznanue oOpaza MPOBOJUTCS C OMOPOM Ha
HATJIAIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl U KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Copnepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yibTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM [0 ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATENbHO U MOCTYNATEIbHO, C
COOJIFOICHUEM IIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIKNCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYarONIuXCs, PaCHIUpss U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a ABa roja ooyuyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX INPSAMBIX; NMAPAJIEIBbHOCTh IPSMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajulesibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHI  Ha
TUIOCKOCTH: TETPAdIp, KyO, Mapaieenunes; IoCTPOCHUE CEUYEHUH.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMbBIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  TpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPHEHIUKYJSAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS NMPHU3MBI; IpsiMasi U HAKJIOHHAs NMPU3MbI;, OOKOBas U
IIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajuieJienunes; U ero csorcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBas M MOJHAS IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi NHpaMuja. OJEMEHTbl HNpu3Mbl M nupamuisl. IIpaBuiibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIbHAS NMPaMHUJa; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlperncraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTadJp,
nojieKkasip u ukocasap. CeueHust IpU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pE&Opa, JuaroHaiad, YIJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON HPU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOM MHPAMHIbI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOnuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOHIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UITUHAPUIECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lwnmmHAp: ocHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOoBepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMAb MOBEPXHOCTH C(HEpHI.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelabHas MJIOCKOCTh K cepe;
TI0ab cephl.

N306paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
MpSIMOYTOJIBHOTO Mapajuienenunena u ciaefactBus u3 He€. OO0bEM HMIMHIPA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiIMHApa (OapaJiiebHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajulelbHOE OCHOBAHUIO U MPOXOSIIEe 4Yepe3 BEPIIMHY), CECYEHUs
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0XKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkeHHEe BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTtopaMm. [lpaBuno mapamienenunena. Peimienwe 3amay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB Mexay MNpsIMBIMU U IJIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npolenyp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCHUMCKHX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPHUMEHSATH MaTeMATHYCCKUE 3HAHUS B
HWHTEpecax 3J0poBOro U 6€30macHoOro oopasza KM3HHU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIBTYPbl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeibl, IUTAHUPOBAHMS IIOCTYIIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4YeIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHIAWBUAYAJIBHO W B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCAIbHLIMU PeCYTIIMUBHBIMU OeliCEUIMUL.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo008  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBUS:

* BBISIBJIAITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTEMaTHUYECKHX
0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJIaccu(UKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHUS, KPHUTEPHUH
MPOBOAMMOIO aHAJIN3a;

¢ BOCIIPpUHMMATh,  (QOPMYJIHPOBATH M  IPEOOPA30OBBIBATH  CYXKICHMS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

¢ BLISIBIIATH MaTeMaTHYEeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3HU u
npoTuBopeunsi B (akTax, JTaHHBIX, HAOJIOACHUSIX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€JaThb BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

¢ IPOBOJIUTH CaMOCTOSITENILHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTpaUBaTh apryMEHTALHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKIE€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eiiCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUSA;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpodIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
Ipolecca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IIPOLIECCAMHU;

* CAMOCTOSITENIBHO (OPMYyIUPOBaTh 0OOOIIEHNS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUI;

e IPOTHO3MPOBATh BO3MOJKHOE PpAa3BUTHE IpPOIECCa, a TaKKE BBIABUIATH
IPEIIIONIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBIIBJIAITH epULnThl MHPOpMALMK, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETUPOBATH HHGOPMAILUIO pa3IMYHBIX
BUJIOB U ()OPM Ipe/ICTaBICHMUS;

 CTPYKTYpUpPOBaTh MH(POPMAIINIO, MPEICTaBIATh €€ B pazIUuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popManun o CaMOCTOATEJIEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKamueHwle  Oelicmeus,  00ecneyusam

copmMupo8aHHoCms COYyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oo0wmenne:



¢ BOCIIPUHUMATh U (DOPMYITUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSIMHU
U TEeNIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS IO XOIYy
peIIeHus 3aa4¥, KOMMEHTHPOBATh MOJTYICHHBIA PE3ybTaT;

eB X0JI¢ 00CYXJIEHUS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIaeMOil TeMBl,
pOOJIEMBI, peIIacMon 3a7a4M, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3lIMIUe M CXOJICTBO IO3UIIHMA; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4H, IKCIIEPUMEHTA, UCCIICT0OBAHMSI,
NIPOEKTa; CaMOCTOSITEIIBHO BHIOMPATh (OpMaT BBICTYIUICHHS C YYETOM
3a]1a4 MPEe3eHTAINHA U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIMBHIYaTIbHOM
paboThI TPHU pENICHUH YYEeOHBIX 3ajlay; MPUHUMATH IICJIb COBMECTHOM
NEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlMI0  COBMECTHOW  paboThI,
pacmpeeniaTh BHIABI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat padoThl; 0000111aTh MHEHUSI HECKOIBKHX JIFOJICH;

e Y4aCTBOBATh B TPYNIOBLIX (hopMax padboThl (0OCYXICHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOK YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJeHaAMU KOMAaHJIbI;
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Vnusepcanvnvie  pezynamueHvie Oeticmaus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PEUICHUS 3a/1auu, BRIOUPATH CIIOCOO PEIICHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMHU  IIO3HABATENIBHOW  PEQIIEKCUU KAaK  OCO3HAHHS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BIQJ€Th CIMOCOOaMHM  CaMOMPOBEPKH, CAMOKOHTpPOJIS Tpolecca u
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a71a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUH 3aJ1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JAHHBIX, HAMICHHBIX ONTUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSIM, OOBACHATH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KJIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccudpunmpoBats B3aMHOE paCMOI0XKEHUE TMPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YToJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIA W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, MPAaBWIBHBI MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOT'PAHHUKOB (NMHpaMHaa; TpPHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JUIS
Kiaccuukaruu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHHUKHW, IPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas IMIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TIPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceueHHUS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHA
CBEpXY, COOKY, CHU3Y.

Pemrate 3ay1aun Ha HaX0XkKJACHUE TE€OMETPHUUCCKUX BEIUYUH 10 00pa3laM Wiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMAaTHUYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSIHUM MEXKIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemate 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJI0OB  MEXIY
CKPCIIMBAIOIUMHUCA TPSAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHIATH COOTHOIIEHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  mpOCTEWIIME MPOTPaMMHBIE CPEICTBA W DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTHUKE: AHAIU3UPOBATH PEATbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, anmapara aare0psbl; pemarhb
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; cpepruyeckasi mOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMHU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: IEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE TMPOM3BEICHUE, paCKIaJbIBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIaramllinX HECKOIBKO IIaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOU (hopme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUYECKUX BEJIMYMH MO0 00pa3liaM WM aIrTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHNUU CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiMe NpPOrpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTENM B MPUPOJE U
KW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWUCKA PEIICHUS
MaTeMaTu4ecku CHOpMyTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh NOCTPOEHHBIE MOJEINA C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; pernarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYMH.
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I1 e OCKOC OCTPaHCTBE.
2 PAMBIC H TLIOCKOCTH B TIPOCTPArCTs . 12 1 https://m.eds0o.ru/ WT7NSO14T
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
IT
3 epHeHHminﬂpHOCTB MPAMBIX H 12 https://m.edsoo.ru/V6I1 APUCD
IJI0CKOCTEH
4 VYTl MeXIy NPIMBIMU U TTIOCKOCTSIMU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpaHHuKH 11 1 https://m.edsoo.ru/XPWIUS5FB2
6 OO6BEMBI MHOTOIPAHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 1 https://m.edsoo.ru/L1AAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Tena Bpamenus 12 https://m.edsoo.ru/HYOWQLSKQ
OO6bEMBI TEN 5 1 https://m.edsoo.ru/BO9ORVIYC9
B
CITOPBI I KOOPJHTHATEL B 10 1 https://m.edsoo.r/ANCLAGOMF
MIPOCTPaHCTBE
[ToBTOpEeHue, 0600mEeHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
cHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoTbI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcCHOBHBIE TIOHSTHS
CTEpEOMETPUH: TOUKA, IPAMas,
IJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300paKeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MIPSIMBIX (OTPE3KOB), CEPETNHBI
oTpe3ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTusa: nepecekaronmecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
MpsiMast ¥ TNIOCKOCTh

https://m.edsoo.ru/NR6VIYCGK

IlonsTns: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPCCEKAIOIINECA
IpsaMas 1 IJI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTI'OI'paHHUKAaMHU,
I/1306pa)KeHI/IC MHOT'OI'PaHHHUKOB
Ha PUCYHKAX, Ha ITPOCKIUOHHBIX
qepTeiKax

https://m.edsoo.ru/KMUQPILLO

HavanbsHbie cBenenus o kyoe u
MUpaMuUJIe, X pa3BEPTKU U
moenH. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ




HavanbsHbie cBeieHus 0 Kyoe u
IIApaMHU/JIE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITousTtre 06 aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlonsiTe 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CIIECTBHUS U3 HUX

https://m.edsoo.ru/DUKAX70QE]1

IlousiTre 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CJIEICTBUS U3 HUX

https://m.edsoo.ru/YPKSSMLJL

10

ITouaTtue 06 akCHOMaTHYECKOM
MMOCTPOCHHH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edso0.ru/I3A98J679

11

Bzanmuoe PacCIioJIOKECHHNE
IPAMBIX B ITPOCTPAHCTBE:
ICPECCKAarOMUECCs, IMapauICIbHbIC
" CKPCIIUBAOIIHUECC ITPAMBIC

https://m.edsoo.ru/TUTW8KR50Q

12

[TapannenbHOCTb NPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE:
NapajuieIbHbIE TIPSMBIC B
IIPOCTPAHCTBE; MAPaJUICIBHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/CSOVLQLH6




[TapamienpHOCT IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamiensHOCTE IPSMOM U
TJIOCKOCTH
v C COHarpasnie

14 Hbl HATIPABIICHHEIMH https://m.edsoo.ru/LLJAVHVBW
CTOPOHAMHU
VYrois Mexay NpsMBIMU B

15 https://m.edsoo.ru/KGIMSOEUK
MPOCTPAHCTBE
VYrois Mexay NpsIMBIMU B

16 https://m.edsoo.ru/24LVWHIV8
MPOCTPAHCTBE
[TapamienpHOCTB MIJIOCKOCTEM:

17 P https://m.edsoo.ru/BUSTQIHZT
napajuieIbHbIE TUIOCKOCTH
CpoiicTBa napasuieabHbIX

18 . https://m.eds00.ru/OKQQK2ABA
IIJIOCKOCTEMN
[Ipocreiimre TpoCTpaHCTBEHHbBIE

19 (burypsl Ha IIOCKOCTHU: TETPAdP, https://m.edsoo.ru/MRT13XP79
Ky0, mapayieenurme/

20 [Toctpoenune ceueHuit https://m.edsoo.ru/DI3AXO5J8

21 [Toctpoenue ceueHuit https://m.edsoo.ru/20GC3ZP9P
KonTponbHas pabora no teme
"IIpsiMbIe ¥ TIJIOCKOCTH B

22 https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapamnenbHocTh
MPSAMBIX U IIOCKOCTEH"
[lepneHUKyYISIPHOCTD NPAMOU U

23 IUVIOCKOCTH: NIEPIICHANKYIISIPHEIE https://m.edsoo.ru/RN45YBOSR
MpsIMBIE B TPOCTPAHCTBE
[IpsiMble napaiienbHbIe U

24 p P https://m.edsoo.ru/32MXRZDDL

NEPpUNCHAUKYIIAPHBIC K INIOCKOCTHU




25

[IpsimMble napajienbHbIe U

NCPHNCHAUKYIIAPHBIC K INIOCKOCTHU

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepnesauKyIspHOCTH
IPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Ipu3Hak nepnesauKyIspHOCTH
IPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

https://m.edsoo.ru/YOIQSMOHI1

29

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

https://m.edsoo.ru/§1RSKUSRJ

30

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHauKyNsip ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKH 0
MIJIOCKOCTH, PaCCTOSTHUE OT
NPAMO# 0 IIIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOYKHU 0
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[leprieHAUKYNSAp U HAKIOHHBIE!
paccTossHUE OT TOYKH JI0
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIOCKOCTH

https://m.edsoo.ru/6PSBVV34R




35

VYIubl B IPOCTPAHCTBE: YO
MEKy NIPSIMOM U IIIOCKOCTBEO

https://m.edsoo.ru/PSFIXUAI1I

36

JIByrpaHHBIN yroJi, JUHEHHBIN
YroJI IBYTPAHHOIO yIJIa

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJi, JUHEHHBIN
yroJI IBYTPAHHOIO yIJla

https://m.edsoo.ru/ML0ZZYZC7

38

[IepneHUKyIApHOCTD
IIJIOCKOCTEN: IPU3HAK
MEPIEeHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSM9NH

39

[lepnenuKyIIpHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IJIOCKOCTER

https://m.edsoo.ru/DY2AF84T2

40

[TepieHAMKYISAPHOCTH
TJTIOCKOCTEM: MTPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX
IJIOCKOCTEHN

https://m.edsoo.ru/TSSOAINH?2

41

Teopema o Tpéx
MePIEeHIUKYIIApax

https://m.edsoo.ru/OWSLZ1RVZ

42

Teopema o Tpéx
MEepIEHIUKYIIIpax

https://m.edsoo.ru/OP44KES54N

43

Teopema o Tpéx
MepHIEHIUKYIIIpax

https://m.edsoo.ru/OWG81WDV3

44

KOHTpOJ'ILHaH pa60Ta 10 TCMaM

"IlepneH IMKYISPHOCTD NPSAMBIX U

mockocTel" u "YTibl Mexay
MPSIMBIMHU U TIJIOCKOCTSMU"

https://m.edsoo.ru/VOXABPOPB




45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

https://m.edsoo.ru/LSFTEZ8QX

46

[Ipu3ma: n-yronpHas npusma;
I'PaHU U OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
OOKOBas U MOJIHAS TOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MIPSIMOYTOJIBHBIN
rapajuieJIenuIe]] U €ro CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

[Tupamuga: n-yroiapHas
nMpamMuia, TpaHud U OCHOBAHUE
nupamMuibl; 00KOBask M MOTHAS
MOBEPXHOCTh MUPAMHU/IBI;
MIpaBUJIbHAS U yCEUEHHAS
nupamuaa

https://m.edsoo.ru/1 TOFX00PA

49

[TpaBusIbHBIC MHOTOTPAHHHUKH:
HOHSTUE IPABHIBHOTO
MHOTOI'PAaHHHKA; IPABUIIbHAS
npU3Ma U paBUJIbHAS THPAMH/IA;
HpaBHJIbHAS TPEYTOJIbHAS
NUpaMu/ia U MPABUIIbHBIH
TeTpa’p; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

HpeHCTaBHeHI/Ie O IMPpaBUJIBHBIX
MHOT'OIpaHHUKAX: OKTa3ap,
AOACKAd AP U UKOCAdP.

https://m.edsoo.ru/06SHO2IDD




CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETPUHU B TUPAMUIAX,
napajuieNienuIne1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
Brrunciaenue 31eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4MN760
JarOHAJH, yTJTbI
[Tmomanps 60KOBO OBEPXHOCTH
Y TTOJTHOW MTOBEPXHOCTHU MPSAMOM
53 MPU3MBI, TUIOIA/Ib OCHOBAHUH, 1 https://m.eds0o0.ru/SQY9XSIL6
TeopeMa 0 O0KOBOM MOBEPXHOCTH
NPSAMOUN MPU3MBbI
[Tmomanps 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTHU MPABUIILHOM
54 MHUPAMUIBI, TEOPEMA O TUIOMIAIN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOM IMMOBEPXHOCTH
YCEUEHHOM MUPaMMIbI
55 Konrposras pabora no reme 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 ITousaTtue 06 00bEME 1 https://m.edsoo.ru/GM1L.C394G
57 O0BEM TUpaMuUIBI 1 https://m.eds0o.ru/B307P8WTC
58 O0BEM TMpaMuUIbI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM UpaMuIbI 1 https://m.eds00.ru/RZ8BITMU9
60 OO6BEM TUpaMuIBI 1 https://m.edsoo.ru/OHRFO2L.CT
61 O0BEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 OO0BEM MTPU3MBI 1 https://m.edsoo.ru/B46EMRRGE




63

O06BEM pU3MBI

https://m.edsoo.ru/FIMQW6KFT

64

KonTtposneHas paboTa o teme
"O6BbEMBI MHOTOTPaHHUKOB"

https://m.edso00.ru/23S50I80N

65

[ToBTOpenue, 06o0mIeHNE
CHUCTEMaTU3als 3HaHHM.
[TocTpoeHue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpEHue, 06001eHNE
cUCTEMaTU3alus 3HaHUMN.
Brruncnenue paccTosiHu: MEXIy
JBYMS TOUKaMH, OT TOYKHU 10
MPSAMO#, OT TOYKH JI0 TJIOCKOCTH,
MEKy CKpEINBAKOIIUMUCS
IPSIMBIMH

https://m.edsoo.ru/HKP6I3JUC

67

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHME, 0600IIEHNE
cUCcTeEMaTu3aIysI 3HaHUH.
Brruncienue yrios: Mexay
CKPEITUBAIOIIUMHUCS TPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXITY
IUIOCKOCTSIMH

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: neHTp, paamnyc,
JMaMeTp; TUTOIIAb
MTOBEPXHOCTHU chepsl

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacrnonoxeHue
chepsl 1 IIOCKOCTH;
KacaTelbHast MII0CKOCTh K
cdepe; miomaab cheps

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

https://m.edsoo0.ru/QDCF8UGXE

[unmuaapudeckast TOBEPXHOCTH,
00pasyroue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh

MWIAHIPUIECKOH MOBEPXHOCTH

https://m.edsoo.ru/8516BBEQ7

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh, 00Opa3yromas u
OCb; IIOMIa b OOKOBOM U
MIOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/W0OJR979V9

N300paxkenue nunuHapa Ha
IockocTu. PazBépTka
uunuuapa. CeyeHus MUIMHIpa
(TIIOCKOCTHIO, MapalIeIbHOM
WJIM NIEPIEHAUKYIISIPHON OCH
WIHH]IPA)

https://m.edsoo.ru/OYMSPW10Z




Konnueckas noBEpXHOCTb,
o0pa3yrine KOHUIeCKOU
IIOBEPXHOCTH, OCh Y BEPIIHHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOoBaHue u BepivHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOM M MOJHOM
IIOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
00pa3yrolue 1 BBICOTA,;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTH

https://m.edso00.ru/SOVNITU20

10

N3006paxkenue koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO,
MapajieIbHOH OCHOBAHMIO, U
IJTIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEePIIUHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/4VHGTYX8F

12

MHoOrorpaHHuK, OMMCaHHbIN
oxoJ1o cepsr; chepa,
BMHMCaHHAs B MHOTOI'PAHHUK WJIH
B TEJIO BPAILICHUS

https://m.edsoo.ru/RMYY1STLP

13

ITousarue 00 00péme. OCHOBHEIE
CBOiicTBa 00BEMOB TEN

https://m.edsoo.ru/4CENHGLOZ

14

O0BEM uIMHIpa, KOHyca

https://m.edsoo.ru/W8TGN5Z99

15

O06bEM mapa u miaoma s chepbl

https://m.edso0o.ru/G7TAYCMOTT




16

[TonoGHbIe Tena B
npoctpancTBe. COOTHOIICHUS
MEKTy TUTOINAISIMU
MMOBEPXHOCTEH, 00BEMAMHU
MOJOOHBIX TEJ

https://m.edsoo.ru/4NO4FYUUX

17

KonTtposnsHas paboTa 1o temam

"Tena Bpamenus" u "OObeMbI

Ten"

https://m.edsoo.ru/KCOMHISWW

18

BekTop Ha MIIOCKOCTH U B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CI10KeHHE U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXKEHHE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/4H7PLGBI 1

21

Paznoxenue BekTopa 1o Tpém
HEKOMIJIaHAPHBIM BEKTOPaM.
[IpaBuno napamwienenunena

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

22

Pemenne 3amad, cBSI3aHHBIX C
MPUMEHECHHUEM TTPaBUJI JCHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS5

23

KoopanHaTHO-BEKTOpPHBIN
METO/I IIPH PeIIeHUU
TreOMETPHUYECKUX 3a/1a4

https://m.edsoo.ru/BBII39Z7U

24

[IpssmoyronpHas cucrema
KOOpJUHAT B POCTPAHCTBE.
Koopaunats! BekTOpa.
[Ipocreiimme 3anauu B
KOOpAMHATAX

https://m.edso0.ru/X9TSDNSQ3

25

Yroa Mex 1y BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO




CkansipHO€ IpoU3BEACHUE
BEKTOPOB

26

Beruncnenue yrios Mexay
MPSIMBIMU U IJIOCKOCTSMH

https://m.edsoo.ru/EGRV3NF84

27

KonTtposnsHas paboTa o teme
"BeKTOophl U KOOpAUHATHI B
npocrpaHcTae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHnue, 0600IICHNE U
cUCTEMaTU3alus 3HAHUMN.
OcHoBHbI€ (UTYpHI, PaKTHI,
TEOpPEMBI Kypca IJIaHUMETPUU

https://m.edsoo.ru/16ASEITYU

29

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEeMaTH3aI1s 3HAaHUH.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTH3alys 3HaHUH.
3amauu TIAaHUMETPUH U METO/IbI
UX peIIeHUs

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMATH3aIMs] 3HAHWH.
3aauu IIAHUMETPUH U METO/IbI
UX pPEIICHUS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpEeHUE, 0000IICHNE 1
CUCTEMaTH3aIUs 3HAHHH.
OcHoBHBIE (UTYpHI, BaKTHI,
TEOPEMBI Kypca CTepeOMETPHH

https://m.edsoo.ru/ZY6BYLY7W

33

Hroropas KOHTPOJIbHAasA pa60Ta

https://m.edsoo.ru/VP8CXOC4C




34

[ToBTOpEHUe, 0600IICHNE U
CHUCTEeMaTU3alUsl 3HAHUI

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CJIEACTBUS U3 HHUX MPHU PEIICHUH
' reOMETPUYECKUX 33/1a4
73 OnepupoBaTh TOHATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPAHHBIA YTOJI, TPaHU JIBYTPAHHOIO YIJIa,
7.5 pedpo IBYIpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPAaHHOTO YIJIa, TpajaycHas
Mepa ABYTPaHHOTO yria
16 OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKJIbII
' MHOTOI'PAHHUK, 3JIEMEHTHl MHOTOIPAHHMKA, IPABUIBHBIA MHOTOTPaHHUK
29 Pacrio3naBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@ukanuy  (BBIOYKJIbIE W HEBBITYKJIblE  MHOTOT'PAHHUKH,
' NpaBUJIbHbIE MHOTOIPAHHUKH, TMPSMbIE U  HAKJIOHHBbIE TMPU3MBI,
napasuieeHIe bl
9 OnepupoBaTh MOHATUSAMU: ceKymias IJIOCKOCTB, CEUEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
T 11 CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJIOM CJEI0B, BBINOJHATH

(BBIHOCHBI€) IJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXO0XACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMam, MNPpUMCHAA HM3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpH
pPeIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOSIHI/Iﬁ MCXKIAY ABYMsS TOYKaMH, OT TOYKHU I0 HpﬁMOﬁ, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUICCKUX BEIUYHH MO 00pa3iam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHNN CTaHAAPTHBIX MaTEeMaTUYECKUX 3a/1ad Ha BBIYMCIICHHE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY IMIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Bobruncnate 00bEMBI M IJIOIIAAM  TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOUIaJsMHU MOBEPXHOCTEH, o0bEMamu 1o 100HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, MpeACTaBIEHHYIO Ha

yepTrekax U pUCyHKax

7.17

[IpumensTh reomerpudeckue (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJIaraloiMX HECKOJbKO IIAaroB pPEIIEeHUsl, €ClU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTh mpocTeiilve NporpaMMHBIE CPEICTBA M JIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aJa4

7.19

HpI/IBOI[I/ITL INpHUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJC U

JKHU3HH, pACIIO3HABATDh IPOSBIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATH NOTydyeHHbIE 3HaHUS Ha MIPAKTUKE: aHAIM3UPOBAThH PeajbHbIE
CUTyallud M MPHUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelLeHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OseMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOECHHBIE MOJIENH C HMCHOJIb30BAHUEM TI'€OMETPUUYECKUX NOHATHH H
TeopeM, arnrnapara ajareopsl, pelaTh MPakKTUYECKHe 3a7a4M, CBSI3aHHbBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbI cpeHEero oouero oopa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, LWJIMHIP, KOHUYECKas IOBEPXHOCTb,
' oOpa3ylomyue KOHMYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamienus (MUJIMHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYEHUS TEJ BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMM: I[IAPOBOM CEIrMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BBHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,
' TreOMETPUUECKUX TeJl C MpUMEHEeHHeM (popmy
OnepupoBaTh MOHATUSMH: MHOTOTPaHHHUK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAS B MHOTOTPAHHUK WJIM TEJIO
BpallleHUs
6.8 BbluncnaTe  COOTHOIIEHHS MEXKAY IUIOMAASMH TOBEPXHOCTEH H
' 00BpéMaMHU ITOJOOHBIX TENT
6.9 N300paxkats u3yyaemble GUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tell
BpallleHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IpPeICTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomerpuueckue (HakThl AT PELICHUS CTEPEOMETPUUYECKUX
6.12 3ajad, MpearnojaralolliX HECKOJbKO IIaroB pPEIICHHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICH$ITB, KakKUMHM CBOMCTBAMH OHHU

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauleIenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJdl MEXIy BEKTOpPAMM, CKASIPHOE IIPOM3BEICHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEICHUE, pacKiaIblBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHHUEM B I[eKapTOBOfI CUCTCME KOOpANHAT

6.19

Pemrate mpocreiimne reoMeTpUyYecKHe 3aJadyd  Ha  [PUMEHEHHE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aa4d Ha JA0Ka3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIpUMCHSA U3BECTHBIC METO/IbI npu pEeuICHU CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MnporpaMMHbBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

KHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TOJMY4YEHHbIE 3HAHHUS Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TPUMEHSATh H3yYCHHbIE MOHSTHUS B IIpolEcce
MOMCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealIbHbIE CUTYAIlMU Ha SI3bIKE F€OMETPHH, HCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C MCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, armapara anreOpbl, pemarh NPakTUYECKHe 3aauu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HmpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKarolIuecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss npsMble. [lapamienbHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajljiebHBIE TPSMBIE B  MPOCTPAHCTBE,
MapaJIEIbHOCTh TPEX MPSIMBIX, MApPaUICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHallpaBJICHHBIMU  CTOPOHAMHM, Yrojl MCEXAYy IMpIMbIMA B IIPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapajuielbHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbBIX
mockocTei. [IpocTelimme mpocTpaHCTBEeHHBIE (DUTYPHI HA TIJIOCKOCTH: TETPadp,

KyO, apaJijiesienumne, MoCTPOeHne CeUeHnun

7.3

[lepneHnukynapHOCTh NPSAMON M IUIOCKOCTH: TEpPIEHIAUKYISPHbIE MpsIMble B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MNpPsSIMOM U IUIOCKOCTBIO,
JIBYTPaHHBIA yTOJI, JUHEWHBIM Yyros AByrpaHHoro yria. IllepneHauxkyisip wu
HaKJIOHHBIE: PACCTOSHHE OT TOYKM A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyISIpHOCTh MIOCKOCTEH:
NpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEpUCHAUKYIIAIpax

7.4

Ilonsatue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ n-yroJibHagd
npu3Ma, r'rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASA U HAKIIOHHAA IIPU3MBI, OokoBas u
IOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennnez[, HpﬁMOYFOJ’ILHLIfI napaJiieJICIIuIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ n-yroJjibHas nupamMuia, rpaid 1 OCHOBAHUC IMUPAMU/IBI,
OOKOBast M IOJIHAS MOBCPXHOCTH MUPAMUIBI, TIpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEMEHTHI nNpu3Mbl W HOHAPAMHIBI. HpaBI/IHLHLIe MHOT'OIpaHHUKH: TIOHATHUC




MIPaBUJIBHOIO MHOTOTPAaHHUKA, IIPABWIbHAs IIPU3Ma M IPAaBWIbHAS IUpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOIOTPaHHMKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpPAaHCTBE: CHUMMECTPUA OTHOCHUTCIIbBHO TOYKH, Hp?[MOI\/JI,
INIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMHUAax, HapaJuICICIIUIICaAax, IMpaBUJIbHbBIX

MHOT'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoM
IIOBEPXHOCTH H TMOBEPXHOCTH MPABUIBHOM NHMPAMHABI, TEOpeMa O IUIOIIAJH

yceuéHHol nupamupl. [louarue 00 o0bEMe. OObEM MUpaMu/Ibl, TPU3MBI

7.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOUIEHUS MEKIY IJIOLIAIMU TOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Konx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBEepXHOCTU. LlMmuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

o0pa3zyromas 1 0Ch, IIONIaAb OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroliue KOHNYECKONW MOBEPXHOCTH, OCh M BEPIIIMHA
KOHHYECKOW MOBEepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas ¥ OcCh,
Iom@aab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IO MOBEepXHOCTH ceprl. B3anmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTClIbHas IIJIOCKOCTb K C(bepe, IIomaab

cdepsl

6.4

I/I3o6pa>KeHHe TCJI BpalllCHUA Ha TIJIOCKOCTH. PaSBépTKa OUINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, ONHYCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TCJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajienenunena u cieactBus u3 He€. OO0bEM LMIMHIpA,

KoHyca. O0BEM I1apa u mIomaab chepsl




[TogoGHble Tema B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAIIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.3 Ceuenust nunuHApa (MapajulesIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
' (mapauienbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHHMsI 11apa
Bexrop Ha mnockocty u B mpoctpaHcTtBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkeEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIaHAPHBIM
' BekTopaMm. [IpaBmwiio napasmenenunena. PemeHune 3agad, CBA3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 IIpocTeiimme 3agaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancaenue YIJI0B MCEXKAY MPAMBIMA W IJIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PEIIEHUH F€OMETPUYECKUX 3aa




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTATAM OCBOEHHS
OCHOBHOIi 00pa3oBaTe/IbLHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne meromamu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIEJICTBHE, CBOMCTBO, MPHU3HAK, JO0Ka3aTeNbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU UHIAYKIHH,
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OTIMCaHUs PEATbHBIX TPOIIECCOB U SBJICHUN U TIPU PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYIHX YYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSIMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIKUCHIBaTh TIpadbl Pa3ITUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMMH: HATypaJdbHOC YHCJIO, LEJIO0C YHUCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palOHaJIbHbIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IIO MOAYIIIO, pPAlUMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC quciio, MHOXCCTBaA HaTypaJIbHBIX, OCIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMMeEHBIINH O6II.[HI>'I ACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3JInYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUUCJICHUSA, YMEHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M Hp606pa3OBaHI/I5{ BLIpa)KeHI/Iﬁ Cco
CTCIICHAMU H J'IOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMMOHATHAMH: ITOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas porpeccus,
OecKOHEYHO yOBIBAlOIAs TE€OMETpUYECKas IPOTPECCHs; yMEHHE
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPUpPOBATH TMOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMIUIEKCHBIE YHMCIIAa, MOAYJIb U apryMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMcH  KOMIUIEKCHBIX — 9Hcen  (TeoMeTpHuecKas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJT OTIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PALMOHAIbHBIE, WPPALMOHAIIBHBIE,
MoKa3aTejbHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXKJECTBEHHOE NpeoOpa3oBaHuE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUsS, HEPaBEHCTBA M CHCTEMBl C TAPAMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMBI /I PELICHUS MATEMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTell HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIUU, HauOoJblllee U HaUMEHbIIIee 3HAUYCHUs
(yHKIIMHM HA IPOMEXYTKe, HenpepblBHAS (GYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PDYHKI[UU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOIUTh aCHUMMTOTHI rpaduka (yHKIUH; yYMEHUE
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIO3UIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJEMEHTApPHBIX (YHKIIHH;
YMEHHE UCIOJIb30BaTh MPOU3BOJIHYIO sl HCCIeAOBaHUS (YHKIIHA,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arrapaTa MaTeMaTH4eCKOTO
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITYdIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJIbLHO-3KOHOMHUYCCKUX U




(bu3nyuecKrX 3aJa4ax; HAXOJUTh IUIOMAAA U 00BEMBI (PUTY C TTOMOIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEeMATUYECKOTO MOJCIHPOBAHUS C

noMoIkio qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: rpaduk QYHKIUH, oOOpaTHAs
GbyHKIMsA, KOMOO3ULUs (YHKUWH, JWHEeWHas (QyHKOHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHast GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYEeCKHe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas (QYHKIUH; yMEHHUE
CTpOUTh TpadUKU H3YYEHHBIX (PYHKLHN, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB GyHKIMH, HCTIONIB30BaTh I'padUKU JJIS U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IMPEIMETOB U
3a/1a4 U3 peasbHOM JKU3HU; BbIpaxaTb GOPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHys ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; n300pakaTh
Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/ladll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, IOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH yNpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IMOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
peayibHbIE CUTYallMM Ha S3bIKE MAaTEMaTHKH; COCTaBIISATH BbIPaKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudMeTHuecKoe, MeuaHa,
HauOoJiplllee M HauMEHblIee 3HA4YeHus, pa3Mmax, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME H3BJIEKaTh,
UHTEPNPETHpPOBaTh HMH(GOPMAIMIO, MPEACTaBICHHYI0 B TalbnMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA peaIbHbIX IPOLECCOB U
SIBIICHUI; IPEACTAaBIATh HH(OPMAIUIO C TOMOIIBIO TAaOJIHIl M AUArpamMM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAECHUS C TOMOUIBIO JUarpamMm

pacccuBaHua U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMM: CIYYaWHBIM OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUUeCKuX METOJIOB; IPUMEHSTH
(GOopMyNBI CIIO)KEHUS M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BeposATHOCTH, (popmyny bepHymu, komOuHaTOpHBIE (HaKTHl U HOPMYIIBL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSIMU: CIIydaiiHas BEJIMYMHA, paCHpelieIeHHe BEpOSTHOCTEH,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrpeieneHuss M IUIOTHOCTH
PaBHOMEpPHOTO, II0KAa3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHUM;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeaeneHuil ams
pelleHus 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YMCEN B MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSIMU: COUETAaHUE, TEPECTAHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK; OwHOM HbIOTOHA; yMeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS JUIsl pELLICHHs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealbHBIX COOBITHIA; COCTAaBJIATH

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJi, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPSMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnr 3aJa4 M3ydeHHble (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMH MMPAKTUYCCKUC 3a/la9n
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YMeHue onepupoBaTh MOHATUAMM: IUIOMIAAL (QUIYpbl, 00BEM (uUrypsl,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnen, Npu3Ma, HUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHUs], UMIMHJIP, KOHYC, map, cdepa, IUomanab cdepsl, IIOLIalb
MOBEPXHOCTH MNHUPAaMHJbI, NPU3MBI, KOHYCa, LWIHHApa, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO IapaJuICiiCnuicia, MnmupamMmuabl, MIPU3MBI, LHUJIWHIApPA,




KOHYCa, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAHHHUKH, (PUTYPHI U MMOBEPXHOCTH
BpalICHUs, UX CEUYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKUX (UTYP, CAMOCTOSATEIHHO
(hopMyITHpOBATH OTIPENEIICHUS] H3y9aeMbIX (PUTYpP, BBIABUTATh THIIOTE3BI
O CBOWCTBaxX M IMpH3HAKaX reOMETPpUYEeCKUX (Uryp, oOOCHOBBIBATh WU
OmnpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS
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VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUEC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MTePeHOC, CHMMETPHS Ha TUIOCKOCTH W B IPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIb30BaTh T'€COMCTPUUYCCKUEC OTHOLICHUIA
MpU peIIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIMYUHBI (JIJIMHA,
yroj, IUiomaas, o0bEM) MpU pelmIeHWd 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJ, IUIOIIaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
HCIOJIb3YSl M3y4YeHHbIE (POPMYIBI M METOJAbI, B TOM 4YHCJE: IUIONIAb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, HMJIMHAPA, IIOMAaAb chepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienumnesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0O0BEMOB

10TI00HBIX HUTyp
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YMeHue ONCpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMa KOOPpAWHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOPaMH; YMCHUC HCIIOJb30BATH BCKTOpHHﬁ 151 KOOpI[PIH&THLIfI MCTOJ
ML pCHICHUSA TCeOMCTPUYUCCKHUX 3aJad W 3a4a4 JpYrux y‘Ie6HLIX

mpeaAMETOB
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YMmenue BLI6I/IpaTB MOAXOOAIINNA METOH A peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUHU IMPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NpOsABJIICHUC 3aKOHOB MAaTEMATHUKU B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEpPbl  MAaT€MAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4eCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanenble u nensie uncna. [Ipu3Haky 1enMMOCTH HEIIbIX YUCE
. Pammonaneupie  uuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOLICHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKHE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmMeTnyecKuMu
' KOpPHSIMH HATYpaJIbHOW CTETIeHU
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ paloHalbHBIM MokazareneM. CBoiiCTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
JlefictButenbHple  uynciaa. ApudMETHYECKHE OTEpaluu C JIEHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, PaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BEIYMCICHHUM
1.8 [IpeoOpazoBanue BeIpaKeHUH
1.9 KomnunekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUs
2.4 [TokazarenbHbie U JOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaAenuTens MaTpHULIbI




3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus (pynkuuu. I'paduk ¢ynkumu. B3aummuo oOparHble
' ¢bynkuuu. Yérneie u Heuétneie Gynkuuu. [lepuoanueckue GyHKINHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIu#.
32 [IpoMexxyTKH  3HAKOTIOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymMbl U MHHAMYMBI (GyHKUuH. HawmbOonbloiee ¥ HauMeEHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypaJdbHBIM W LENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas pyHKIUHU, UX CBOICTBA U IrpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (yHKIHIHA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocneqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX POLEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOW K HCCICIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaWMMEHBIIIETO 3HAYCHHS (YHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpaLEHUS




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpus. 10-11 knace. YyeOHuk. ba3oBbiii 1 yriy01éHHbIN YPOBHI
METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[ToypouHOe€ TaHUpOBaHUE IS YUUTEIIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bub6mnorexa IIOK
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