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HHOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBAsieTCS OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
o0miero oOpa3zoBaHus, TaK Kak 00ECIeUrnBaeT BO3MOXKHOCTb U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOM HANpaBICHHOCTH W MPEIMETOB TIYMaHUTAapHOIO ILIMKIIA.
[lockonbky ~ JIOTUYECKOE  MBIIUIEHHE,  (OpMUpPYEMOE€  MHpU  U3YYEHHH
00y4arolMMUCS TOHATUHHBIX OCHOB T'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MTOCTPOEHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN MPU PEIEHUU F€OMETPUYECKHX
3aja4, yMEHWE BBIABUTaTh M ONPOBEpPraTb TIMIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPH PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O LHMKJIA, B YaCTHOCTHU
puznyeckux 3anad.

[lens ocBoeHUs1 mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOonéHHOM
YpPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CHOCOOHOCTEM OOyYaromUXcs MpH
U3YYEHUU TEOMETpUU Yepe3 oOecleyeHue BO3MOXKHOCTH MPUOOpPETEHUs U
UCIOJb30BaHUsl Oosiee TIOyOOKMX T€OMETPUYECKHX 3HaHUM W JIeWCTBUH,
CHELU(PUYHBIX T€OMETPUHU, U HEOOXOAUMBIX ISl YCHEIIHOr0 MPo(ecCHOHAIBHOTO
00pa30oBaHMUsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YIriyOJEHHOM YpOBHE,
PaCHIMPSIONIMMU U YCUIUMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(opMupOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

dopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (GUIYpax Kak o
BOXHEHIIMX MAaTEMATHYECKUX MOJEIAX, MO3BOJISIIOUIMX ONMCHIBATH M HM3ydaTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUPA, 3HAHUE MOHATUIHOIO arapaTa o paseny
«CTtepeoMeTpusi» y4eOHOro Kypca reOMEeTpuH;

dbopMupoBaHHE  YMEHHUS ~ BJAJETh  OCHOBHBIMM  TOHSTUSAMH O
MIPOCTPAHCTBEHHBIX (UTIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
bopMyn MU yMEHHE UX NPUMEHSTh, YMEHHS JIOKA3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1ay;

dbopMHpoOBaHUE YMEHUS PacliO3HABaTh HA YEPTEXKAX, MOJEISAX U B PEaIbHOM
MHpE MHOIOTPaHHUKH M Te€Ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKHE
MOJIENN;

(dbopMHpOBaHHE NMOHWMAaHHUS BO3MOXKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOEHUs
MaTEMaTUYECKUX TeOopuid, (popMUpOBaHHE MOHMUMAHHUS POJU AKCHOMATUKHU MPH
IIPOBEACHUY PACCYKICHUN,

dbopMupOBaHHE yYMEHHS BIAJECTh METOJAMHU J0Ka3aTebCTB U aJTOPUTMOB
peuIeHusl, YMEHUS HUX IMPUMEHATh, MPOBOAMTH JOKA3aTEIbHBIE PACCYXKIECHUS B
XOJI€ PEUIEHHs CTEPEOMETPUUECKUX 3aJa4 U 33]1a4 C MPAKTUYECKUM COJEPIKaHUEM,
(opMupoBaHHE TPEACTaBICHHUS O HEOOXOIMMOCTH JOKa3aTeIbCTB  IPU



000CHOBaHMM MAaTEMATHUYECKUX YTBEPKICHHUIM U POJIM AKCHOMATUKH B IPOBEIECHUN
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00YyYaromMXcs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIHCKUX
yYMEHUH, KpUTUYHOCTU MBIILICHUS, UHTEPECa K U3YYCHHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATILHONW TPaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHUSl pPAaclo3HABaTh IMPOSBICHUS TE€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KU3HEHHBIX CUTYyallUSX U MPU U3YYEHHUH JIPYTUX
Y4eOHBIX TMPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJIENEH,
MHTEPIPETALNHN ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMM COJEpPKATEIbHBIMU JIMHUAMHA y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «kmaccax sBmstorcsa: «lIpsiMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpanaukn», «Tema Bpamenus», «BekToppl W  KOOpAHMHATBI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMEThb OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU TF€OMETPUM Ha YriayOJEHHOM YpPOBHE OOy4Y€HHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp)KaTeIbHBIM JIMHUAM Y4eOHOTO Kypca, a
(opMupoOBaHHE JIOTUYECKMX YMEHUH pachnpeiensercsi He TOJBKO IO
CoJiepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyuyeHusi. ConaepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3ysibTaraM ocBoeHusi DenepanbHON paboueit
MpOrpamMMBbl, pacHpeleNEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIUITMAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuchb HEOAHOKPATHO. OTO  MO3BOJIIET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMU MOHSATUSIMU U HABBIKAMH MOCJIEIOBATENBHO U TOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCS, PACIIUPSS U yrayOmusis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EeHHIO T€OMETPUH Ha YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycnoBus s auddepeHnuanud  oOy4eHHUs, TMOCTPOCHUS
UHAMBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMM, OOECNeUnuTh YIiIyOJIEHHOE
M3y4YEeHHE T€OMETPHUU KaK COCTaBJISAIONIeH yueOHOro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K TNPOJOJDKEHUIO M3YyYEHUS MATEeMaTHKU C
yuérom BbIOOpa Oyaymieil mpodeccun, obecrieurBas MPEEMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YypOBHE
orBoautcs 204 uaca: B 10 kimacce — 102 vaca (3 waca B Hegemo), B 11 kinacce — 102
yaca (3 Jaca B HeJIeJi0).



COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMble ¥ JIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  cTepeoMeTpur. Touka, mpsAMasd, IUIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IEPECEKaroIIHecs,
napajuielibHble W CKpelIMBarolmuecss mnpsmble. [IpU3Haku CKpelrBaromuxcs
npsMbIX. [lapaninenbHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MApaJIICIbHBIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSAMBIX, IAPALUIEIBHOCTD MPSIMOI
u 1wiockoctu. [lapamienbHoe W LEHTpPaIbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBONCTBAa NapaJlIeNbHOTO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapayiesibHONW MPOEKIUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJ
MEKly NPSAMBIMH B MPOCTpPaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajieibHbIE
IJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAaHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TeTpasdjp, MapaljIeNeIuIeI,
MTOCTPOCHUE CCUCHUU.

[TepnieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTU: MEPNECHANKYJIAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE MNapAJUICIBHBIE W TEPIECHANKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPSIMOH
NEPIIEHANKYJIIIPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOCKTUPOBAHMUE.
[lepnieHaUKyISp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKU O IIJIOCKOCTH, PACCTOSHUE
OT  TOpsAMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIyppl HA  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IIJIOCKOCTEW: TNPHU3HAK  IEPHNEHIUWKYJSIPHOCTH  JIBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYriael B NPOCTPAHCTBE: Yroa MEXAY IMPSAMOM M INIOCKOCTBIO, IBYTPaHHBIN
YIOJI, IMHEWHBIN yroJl ABYIPAHHOrO yriia. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKUX U
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHOrorpaHHuKHU

Buabsl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. llpu3ma: n-yronbHas
npu3Ma, npsmasi 1 HakJIOHHas MPU3MbI, OOKOBas U MOJHAS MOBEPXHOCTh MPU3MBI.
[MTapannenenunen, nOpsAMOYTrOJbHBIA — MapajielienuIle]] YW €ro  CBOWCTBA.
Kparyvaiime mnyTm Ha TMOBEpXHOCTM MHOIOrpaHHHKa. Teopema Ounepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupammpa: n-yronpHas mDUpaMuna,
mpaBuibHAs W yceu€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHen
npaBWIbHOW nHpamuzabl. [IpaBuibHbIE MHOTOIPaHHUKH: IMpaBWIIbHAS IMpU3Ma U



IIpaBWJIbHAs IHPAMHIA, NPABUIIbHAA TPEYroJibHas IHPAMHAA W IPaBUJIBHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOIPAaHHUKAX: OKTa3p,
JOJIEKa’Ip U UKOCadIp.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JauaroHajy, YIJIbl.
[Inomans OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IIOIIalb OCHOBaHWM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSAMOM TMPHU3MBI.
[Inomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABUIBLHOW MHPaAMUJBI,
TEOpeMa O IUIOLAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTprss B INPOCTPAHCTBE. JJEMEHTBI CUMMETPUM  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOIOTPAHHUKE: CHMMETPUS
napajulesienunena, CUMMETPHUS IPABWIBHBIX NPHU3M, CUMMETpUS NPaBUIBHOU
MTAPAMUIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, UJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOpPHl KOJUIMHEApPHBIC, COHAIPAaBIEHHBIE U IMPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIeHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YHCIIO.
IlonaTe KOMIUIaHApHBIE BEKTOpBI. IIpM3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasjgoKEHUHM BEKTOpA IO TPEM
HEKOMIUIAaHApHbIM  BekTopam. lIpsMoyronpHass  cucrtemMa  KOOpAMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsA3b MEXIy KOOpAWHATAMU BEKTOpAa H
KOOpAMHATaMH TOYEK. YTOJI Mexay BekropaMu. CKalspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIIACC

Tesia BpameHust

[ToHsiTHS: IMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTH,
chepruueckas TOBEPXHOCTh, OOpa3ymoImue MoBepxXHOCTe. Tenma BpalieHus:
WINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHOe pacmnosiokeHue
chepsl M TJIOCKOCTH, KacaTeldbHasi IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpaIieHusl Ha TIockocTh. Pa3BépTka mummHapa U KoHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJILHOTO Tapajuiesnenunena v ciaeactBus u3 He€. OO0bEM mnpsiMolt u
HAKJIOHHOW TMPHU3MBI, IIWINHApPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa U mapoBOTO
CerMeHTa.

KoMOuHnanuu Ten BpamieHuss W MHOTrorpaHHukoB. [Ipm3ma, BmmcaHHas B
UWIMHIpP, ONHMCaHHas okojo uuianHapa. Ilepeceuenue cdepsl u 1mapa ¢
iockocThio. Kacanue mapa u chepsl miockocTeio. [loHSITHE MHOTOTpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOM B MHOTOTPAHHUK WJIH TENO
BpallleHusI.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chephl U €€ JacTew.
[Tonobue B mnpoctpanHcTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonooHeix Quryp. IlpeobpazoBanue mnogoOus, romoteTHs. Pemienue 3amauy Ha
IUIOCKOCTHU € UCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U TEJl BPAILICHUS: CEUCHUS IIUINHApA
(mapajuienbHO W MEPHEHAUKYJISIPHO OCH), CEYEHUs KOHyca (TmapajuiesibHbIe
OCHOBAHHUIO U MIPOXOJAIINE YePe3 BEPIIMHY), CEUEHUS 1Iapa, METObI MOCTPOCHUS
CEUYECHMI: METOJ| CJEN0B, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJI MIEpeHoca
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopet B mpoctpanctBe. Ormepauuu Haa  BEKTopaMu. BekTtopHoe
YMHOXKEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronpHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxkeHne BeKTopa
no ©Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MPH PEUICHUH TeOMETPUUYECKUX
3ajad.

JIBMKeHHs1 B IPOCTPAHCTBE

JBrxkenust mpoctpancTBa. OToOpakeHus. J[BUkKeHUS U PABEHCTBO (UTYP.
OO6mue cBoicTBa JBWXCHUN. Buapl ABWKEHMH: MapaliedbHBIA TEpPEHOC,
LIEHTpaJIbHAasl CUMMETpHS, 3€pKajbHas CUMMETPHUsS, MOBOPOT BOKPYT MPSIMOI.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaknaHcKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM 00YYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUHMCKOro  oOIecTBa,  NPEJCTaBICHUE O
MaTEeMaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpONEAYp TPaKIAHCKOro o0OImiecTBa (BBIOOPHI, OMPOCHI M JIPYroe€), yMEHHUe
B3aUMOJEHCTBOBATh C COLMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHUM C HUX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOEe BOCTIUTAHHE:

Cc(pOPMUPOBAHHOCTh POCCUHCKOMN I'pa)KTaHCKOW HJIEHTUYHOCTH, YBAKEHUS K
MPOIUIOMY M HACTOSIIIEMY POCCHICKOM MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHUE K
JOCTUKEHHUSIM POCCUICKUX MaTEeMAaTUKOB U POCCUMCKOW MaTeMaTU4eCKON IIKOJIbI,
UCIIOJb30BaHUE 3TUX JIOCTHKEHUH B JPYrUX HayKax, TEXHOJOTrusX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTHUECKUM
MPUMEHEHUEM JIOCTIDKEHWH HAayKd ¢ JCSTeNbHOCThIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/a B MOCTPOCHUE YCTOWYHBOTO Oy TyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs JICTETHKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEHIeHUH, pacCy ACHUN, BOCIPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3InyHbIX BUIOB UCKYCCTBa,

5) pu3uveckoe BOCIATAHME:

cOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHYeCKUe 3HAaHUSA B
MHTEpecax 370pOBOro 1 0e30macHoro oopasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 37I0pPOBBIO (37I0pOBOE THUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN W
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUYECKOE COBEPIICHCTBOBAHUE
NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON ACSITEIbHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTH TpPYAOIIOOWs, HHTEpeC K
pa3nuuHbiM  chepam  MpPOQEeCcCCHUOHAIBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTEeMaTHUKOM M €€ NPUIIOKEHUSIMU, YMEHHE COBEpILIAaTh OCO3HAHHBIM BBHIOOD
Oynymelr mpodeccnr U pealn30BBIBATH COOCTBEHHBIC IKU3HECHHBIC IUIAHBI,
FOTOBHOCTh U CHOCOOHOCTH K  MaTeMaTH4YecKOMYy  OOpa3oBaHUIO U



caM0O0Opa30BaHUIO Ha TMPOTSDKCHWHM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1ay MaTeMaTHYEeCKON HapaBlIEHHOCTH;

7) 3koI0rHYecKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYpPhbl, TIOHUMAHUE BIIUASHHUS
COIIMAJIbHO-PKOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHON
Cpelnbl, 0CO3HaHUE TJIO0ATBHOTO XapaKTepa SKOJOTHUECKHUX MPOOIeM, OPUCHTAITHS
Ha TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B 00J1acTu
OKpYXalolllel Cpe/bl, MIAHUPOBAHUE IIOCTYNKOB U OLEHKHM HX BO3MOMHBIX
MOCJIEJICTBUM JUIsI OKPY>KaroIeH Cpeibl;

8) HeHHOCTH HAYYHOT0 O3HAHMSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOM  NPaKTUKH, ITOHUMAaHHE
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeTOBEYECKOM JIesTEIbHOCTHU, JTaloB €€
pa3BUTHSL. M 3HAYMMOCTH JUISl Pa3BUTUS LUBWIW3ALUU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypOW KaK CpEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS

ba3oBble jornyeckue AecTBUS:

BBISIBJSAITH M XapaKTEPU30BATh CYILIECTBEHHbIE MPU3HAKU MaTEMAaTUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATUSAMH, (POpMyIUPOBATH
OTIpe/ICJICHUS TIOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKALIUH,
OCHOBaHMS JIJIs1 0000IICHHS U CPABHEHH S, KPUTEPUHU TTPOBOIUMOIO aHAIN3A;

BOCIIpUHUMATh,  (QopMylupoBaTh HW  TPEOOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIC, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSX, MpeAjiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYUI;

JleJIaTh BBIBOABI C HCHOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
VHJYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(TIpsiMbI€ U OT MPOTUBHOTO), BHICTpAUBATh apTyMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pemieHus y4eOHOM 3afauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSTENIbHO BBIIETIEHHBIX KPUTEPHUEB).

basoBble uccienoBarebCKue 1eUCTBUA:



WCITOJIb30BAaTh BOIMPOCHI KaK HCCIENOBATEILCKHN WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIIEMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3ULIUI0, MHCHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHHE
110 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHueCKOro 00bEeKTa, SBJICHHUS, IIpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATEIFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NPOBEIEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OIIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpOIECCa, a TaKXKE BBIIBUTAThH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanueii:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUAOB H
dbopm npeacTaBIeHUS;

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEJIBHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMHA OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pCHHS B
YCTHBIX U TMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEIICHUs 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IA€MON TEMBHI,
npoOJieMbl, peIlIaeMoil 3ajadyu, BBICKA3bIBAaTh UJCH, HAIlEJICHHbIE Ha TOMCK
pELIEHHUsI, COIMOCTaBIISITh CBOU CYXIEHUA C CYXKICHHSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3IMYMe M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE yHHBepcaibHbIe y4eOHbIe 1eiCTBUSA
Camoopranmuzanms:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUs C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S)MOIHOHAIbHBIH HHTE/IEKT:

BIAJE€Th  HABBIKAMHM  TO3HABATENbHON  pedieKkcud Kak  OCO3HaHUS
COBEpILIAEMbIX JECUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocodbamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca W pe3ysbTaTa pPEHIeHUs
MaTEMaTUYECKON 3aJauH;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEUICHUU 3a/layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJEHHBIX OMMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUIM, OOBSICHATH MPUINHBI
JTOCTIDKCHUS YUTH HEIOCTHKEHUS PE3YyIbTaTOB ACITEIBPHOCTH, HAXOIUTh ONITHOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEIBHOCTD:

MOHMUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYaIbHOU
paboThl TpH peHmIeHUH YYeOHBIX 3a7a4, MPUHUMATH II€Jb COBMECTHOM
NEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThl, pacrpeneisiTh
BUIBI pabOT, JIOrOBAapWBATHCS, OOCYXKIaTh TMPOIECC U pPe3ylbTaT pabOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TpynmnoBbIX (opmax padoThl (00CYykJeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» ¥ HWHBIE), BBITIOJHATH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCcTBO CBOETO BKJaJa B OOIMIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMH B3aUMOJCHCTBUSI.

HHPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kiacca oOyyaroniuiics HayauTcst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEIIeHUH 331249 U TPOBEJICHUH MaTEeMAaTHUYECKUX PACCYKICHU;

e TPUMCHATH aKCHOMBI CTEPCOMETPUHU M CIEJACTBUS W3 HUX TPH PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B POCTPAHCTRE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIAY NpPSIMON U
TUTOCKOCTBIO;

e CBOOOJHO ONIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



CBOOOJTHO paclo3HaBaTh OCHOBHBIC BHUABI MHOTOTPAHHUKOB (MIPU3Ma,
nupamMua, NpsSMOYTOJIbHBINA Mapaienenunen, Kyo);

KIaccu(pUIUpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIS
KJTaCCU(UKAIIAH;

CBOOOJHO  OMEpUpPOBATh  IMOHATUSIMH, CBA3AHHBIMH C  CEUCHHUEM
MHOTOIPaHHUKOB TIOCKOCTBIO;

BBITIOJIHATD napajuiesibHOE, LEHTPAJILHOE u OpPTOTOHAJIBLHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIONHITH U300pakeHus puryp
Ha IJIOCKOCTH;

CTPOUTH CEUYEHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIAMH, BBITIOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOIIAAA  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpU3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJTHO ONEpPUPOBATh MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHUMMETPHUU, LEHTP, OCh M IUIOCKOCTh CHUMMETPUU
Qurypsr;

CBOOOJIHO OIEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATH JIEHCTBUS HAJ] BEKTOPAMU;

pemath 3aJa4ud Ha JO0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUU U
HaXO0XXJICHUE TE€OMETPUUYECKUX BEJIUYUH, MPUMEHSST HU3BECTHBIE METOJIbI
MIPU PEIICHUN MaTEMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

NPUMEHSATh MPOCTEUIIME TPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPECOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MPEOOpPa30BbIBATh U HHTEPIPETUPOBATH HHQPOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEJACTAaBICHHYIO Ha
YepTeKax U PUCYHKAX;

NPUMEHSTh TOJyYEHHbIE 3HAHUS HAa TIPAKTUKE: CPaBHUBATh U
aHAM3UPOBAaTh PEAJIbHBIC CUTYyaIlMH, TPUMCHITh M3YYCHHBIC TOHSATHS B
mporiecce IMOUCKa pelieHHus MaTeMaTudecku  CchopMyJIUpOBaHHOM
mpoOIeMbl, MOJCIUPOBATh PEATbHBIE CHUTYyallMd Ha S3BIKE TECOMETPHUH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJIENIU C WCIOJIb30BAaHUEM T€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara ajareOphl, pemaTh MPaKTHYECKUE 3a7adu,
CBSI3aHHBIC C HAX0KJICHUEM FeOMETPUUYECKUX BEJIMUNH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Talax pPa3BUTHUSI T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



K xoniy 11 kaacca oOyuaromuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATH MMOHSATUSAMHM, CBSI3aHHBIMU C ILIMJIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OIEepUpPOBATh MOHATUIAMHU, CBSI3aHHBIMU C TEJAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHIAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BPAICHHUS,;

KJIaCCU(UIIMPOBATH B3AMMHOE PACTIONOKEHHE C(HEPhI U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TEJ BpallCHMS,
O00BEMBI U IIOIIAJU MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpallCHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOPMYIL;

CBOOOJHO OIEPUPOBATH MOHSTHIMH, CBA3AHHBIMH C KOMOMHALIMSIMHU TeEN
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B cepy H
ONMMCAHHBIA OKOJO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpaICHUS;

BBIUUCIIATh COOTHOLIEHUS MEX/y TUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb u3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) TIJIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUYECHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QuUrypax, MNpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO ONEPUPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIMU HAJ| BEKTOPaMU;

3a]1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
peuiaTh reoMeTpUUECKUe 3aJ]a4i Ha BBIYMCIICHUE YTIIOB MEXY MPSIMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHNH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINIOJIHATh M300paX€HUsT MHOTOTPAaHHUMKOB M TeJl BpallCHUs MpHU
MapajuIeIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUHM, 3€PKAIBHOMU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTbH CEYEHUsI MHOTOTPAaHHUKOB M TE€J BPALICHUS: CEYEHUs LMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHUS KOHYCa (MapalieIbHbIe
OCHOBAHMIO Y MPOXOJSIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS! CEUEHUW: METOJ CJIE0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHMUS;

MPUMEHATh TeOMEeTpUueckre (aKThl Ui PEIICHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIAralolIuX HECKOJBKO IIArOB PEHICHUS, €CIU YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKHX OTHOIICHUN H
Hax0JICHUE TEOMETPUUECKUX BEJINYUH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

NPUMEHATh  TOJYYEHHbIE 3HAHWA Ha  NPAKTHUKE:  CpPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTyallUH, IPUMEHSATh NU3YUEHHbIE
MOHSATHUS, TEOPEMBI, CBOMCTBA B MPOIECCE TOUCKA  PEIICHUS
MaTteMaTU4ecku  cHOpPMYJUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH HA SI3bIKE TE€OMETPHUM, HCCIEAOBATH IMOCTPOCHHBIC
MOJIEJIM C HCHOJIb30BAHUEM TIE€OMETPUYECKUX IIOHATUH U TEOPEM,
anmapara anreOpbl, pemiaTh NPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlICHUSI 00 OCHOBHBIX ATamax pa3BUTUSI TEOMETPUHM Kak
COCTaBHOM 4acTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaumeHoBaHue pa3aesioB H TeM Kommecrro acon JJeKTpoHHbIE (IU(pPOBBIE)
n/n NMPOrpamMMblI Bcero Konrpoasubie o0pa3oBaTe/bHbIE pecypchl
padoThbI
1 Benenue B crepeoMeTpHio 23 1
5 B3anmMHOe pacrionoxeHue npsmsIx B 6 1
NPOCTPaHCTBE
3 [MTapannensHOCTh MPSIMBIX M TUIOCKOCTEH B 8
NPOCTPAHCTBE
4 HepneHamfynapHOCTL MIPSIMBIX U o5
TUTOCKOCTEH B IMIPOCTPAHCTBE
VYTiIBl ¥ paccToAHUA 16
MHororpanHuKH 7
BexTops! B ipocTpaHcTBe 12
8 HOBTO})GHI/IG, 000011IeHNE U CUCTEMATHU3aIHs 5 p
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6




11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
No 1/t HaumeHoBaHue pa3aesioB U TeM Korrponsmsie | Tpacrmseckie (uudposrbie)
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypest
1 AHaMTHYECKast TEOMETPHS 15 1
9 [ToBTOpEHHE, O606I.L[CHI/£C u 15 1
CUCTeMAaTH3alMsl 3HAaHHHA
3 O0bEM MHOTOTpaHHHUKA 17
Tena BpareHus 24
5 [Tnomaau moBepxXHOCTH U 00bEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHwUe, o606meHI/£e u 17 9
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne n/m

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KouTtpoJsbHbIe
padoThbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHBIE ITpaBUIIa U300paXKEHUS HA
PHCYHKE IIJIOCKOCTH, MapauleIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

https://m.edsoo.ru/FOIMGVRWHE

[ToHATHS CTEPEOMETPUH: TOUKA, IPsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKCHUS Ha PUCYHKE
IMJIOCKOCTH, MapaJJICIIbHBIX IMPAMBIX
(OTpe3KOB), CEpPEeTUHBI OTPE3Ka

https://m.edsoo.ru/5ECB310PZ

[ToHsATHS: TIepeceKarouecs MIOCKOCTH,
HepeceKaroIIuecs npsmMast v MI0CKOCTh;
HOJTYITPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[MoHsTHS: epeceKarorecs IOCKOCTH,
nepeceKaroIuecs npsmast U IiocKoCTh;
HOJTYITPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHuKH, H300pakeHue
MPOCTEHIINX IPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHuKH, H300paskeHne
NPOCTEUIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYILECTBYIOINX 00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEpEOMETPHH U IIEPBBIC
CJE/ICTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEpEOMETPHH U IIEPBBIE
CIEICTBUSA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus u3 HuX. CriocoObl 3a1aHUs
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MIPSMBIX U TUTIOCKOCTEH

https://m.edsoo.ru/AQXJXEDYR

10

N306paxkenue ceueHnii nupamupl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJY4YEeHHBIX II0ocKocTel. PackpamnBanue
HOCTPOCHHBIX CEYEHUH pa3HbIMHU IIBETAMU

https://m.edsoo.ru/EVUE9AZ7]

11

N306paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 X
pé6pa. N300pakeHue nepecedeHus
NOJYYEeHHBIX IIoCKocTel. PackpamuBanue
IMOCTPOCHHBIX CEeUeHU Pa3HbIMU LIBETAMU

https://m.edsoo0.ru/XT1VCSWB2

12

N306paxkenue ceueHnii nupamubl, Kyoa u
HPU3MBI, KOTOPbIE TPOXOASAT Yepe3 X
pé6pa. N300pakeHue nepecedeHus
NOJy4YEeHHBIX IIOCKocTel. PackpammBanue
MMOCTPOCHHBIX CeueHni Pa3HbIMU LIBETAMU

https://m.edsoo0.ru/08LAY6GMF

13

N3o06pakenune ceueHni mupamMusl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
pé6pa. N3o0paxeHue nepeceueHms
MTOJIy4EHHBIX IUTOCKOCTEN. PackpamBanue
MOCTPOCHHBIX CEUEHUH pa3HBIMU IIBETAMU

https://m.edsoo.ru/EKWHLAWS84

14

MerTton ciienoB uisl IOCTPOEHUS CEYEHUN

https://m.edso0.ru/1JO0ON3100

15

Merton ciie1oB 1Sl IOCTPOCHHS CEUCHUH.
CBolicTBa nIepece4eHni MPSIMBIX U

https://m.edsoo.ru/DDABJTC2N



https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N

IUIOCKOCTEHN

16

Merton cieaoB i MOCTPOCHUS CEUCHHMIA.
CBolicTBa IepeceUCHU MPAMBIX U
IUIOCKOCTEMN

https://m.edsoo.ru/SN3SSUSEO

17

[TocTpoenue ceuenuii B nupamuze, Kyoe mno
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEpPTEKEH U 3aIMCh LIAaroB
MOCTPOCHUS

https://m.edsoo.ru/HFW637QDR

18

[TocTpoenue ceuenuii B nupamuze, Kyoe mno
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEpPTEKEH U 3aIMCh LIAaroB
MOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceuenuit B mupamuse, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIKCh 1IaroB
MOCTPOCHUS

https://m.edso0.ru/JIAQINZCX

20

[TocTpoenue ceuenuit B nupamuie, Kyoe mo
TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEXKEHN U 3aIMCh IIAroB
MTOCTPOCHHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpenue mnanumerpun: Teopema o
IPOMOPLHUOHATBHBIX OTpe3kax. [logobue
TPEYTOJbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

[ToBTOopenue mmanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4epTexax. Micrtopus pa3Butus
MJIAHUMETPUU U CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

KonTponpHas paboTa "AKCHOMBI

https://m.edsoo.ru/EBLEQ9SZ1



https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

crepeomerpun. Ceuenus"

24

BzanmHuoe PacCIioIOKECHUE MIPAMBIX B

npoctpancTBe. CKpeluBaronuecs npsmble.

[Ipu3Haky CKpelMBarOMMXCs MPSMBIX.
[TapaienbHbIe IpAMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/TYO90BHKY

25

Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM MapajlIeIbHOM
JTAHHOM MPSIMOM, MPOXOSAIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIlleH Ha JaHHON
IpsMou. JleMMa o nepecedeHnn
napauieIbHbIX TPAMBIX IIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapannensHOCTH TpeX NpsAMbIX. Teopema o
TpEX mapaenbHbIX IpsaMbIX. Teopema o
CKPEITUBAIOIINXCS MPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenpsHOE TPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MApaILIEITHHOTO
npoexkTupoBanus. 300pakeHne pa3HbIx
¢buryp B napajsiebHON NPOEKIUU

https://m.edso0.ru/03GR50WZV

28

LlenTpanbHas npoekuus. Yroiu ¢
COHaNpaBJICHHBIMU CTOPOHAMU. YTOJII
MEXAY NPSMBIMU

https://m.edsoo.ru/Z5FPAGSHI

29

33.2[2[111/1 Ha 10Ka3aTCJIbCTBO U
HCCICI0BAaHUEC, CBA3AaHHBIC C
PacCIioJIOKECHUEM NIPAMBIX B IIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsaTus: napamienbHOCTh NPSAMOUN U
MJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH IIPSIMOM U IIJIOCKOCTH.
CBolicTBa mapajuieIbHOCTH NIPSIMOU U
MJIOCKOCTH

https://m.edsoo.ru/N18CUQ03L



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

31

['eomeTprueckue 3a1aui Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
HapauIeIbHOCTHIO MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[TocTpoenune ceuenust, IpOXOIAILIEro Yepes
JAHHYIO TIPSIMYIO Ha YEPTEkKE U
MapajuieIbHOTO APYrou npsiMmoi. Pacuér
OTHOILICHHUI

https://m.edsoo.ru/1P06R5839

33

[MapannensHas IPOCSKIHS, IPUMEHEHUE JIJIS
MOCTPOCHHS CEUeHUH KyOa n
napayuienenunena. Crolcraa
napajielienue1a ¥ Ipu3Mbl

https://m.eds00.ru/930T7FLSK

34

HapanneanLIe IIJIOCKOCTH. HpI/ISHaKI/I
napaijaCJIbHOCTH ABYX IUIOCKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapayiIeIbHOCTH U
CAUHCTBECHHOCTH ITJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HE MPUHAJIEKAILYIO JaHHOK
MJIOCKOCTH U CIEACTBUS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapaJUIEIbHOCTH MPSMBIX IIEPECEUEHUS TPU
NIEPECEUEHHH JIBYX NapaIeIbHbIX
IJIOCKOCTEN TpeThen

https://m.edso0.ru/3KIKV3ROG

37

CaolicTBa napajijieNbHbIX IIIOCKOCTEN: 00
OTpEe3Kax NapajljIeIbHBIX IPSIMBIX,
3aKJIIOUYEHHBIX MEKY IapaIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C
JBYMsI TapaJUICIbHBIMU IIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTopenue: Teopema [Tudaropa Ha
MJIOCKOCTH

https://m.edsoo.ru/9VJZIWC6J



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J

[ToBTOpEHUE: TPUTOHOMETPHUSL

39 https://m.edsoo.ru/Z6FNNNT5D
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
Csoi 0

40 BOUCTBA KyDd H IPAMOYTOIBHOTO https://m.eds00.ru/HYNIQ785Q
napaiesienumnena
B 0

41 RIHUIICHIE JUIL OTPESKOB B Kybe # https://m.eds00.ru/FZBZVPOEC
PSIMOYTOJILHOM Mapaieenureie
[leprieHAUKYIAPHOCTD IPSIMOU U

42 IJIOCKOCTH. [ Ipr3HaK neprneHIuKyIspHOCTH https://m.edsoo.ru/I8F8HOGG3
MPSIMOM U TIIOCKOCTHU
[leprieHAUKYIAPHOCTH IPSIMOU U

43 m10ckoCTH. [ [pr3Hak neprneHiuKyasspHOCTH https://m.edsoo0.ru/K38BG3I1ZH
IIPSIMOM M INIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 CAMHCTBCHHOCTH HPAMOM, MPOXOAAICH https://m.edsoo.ru/WF3MTS4E5
Yyepe3 TOUKY IPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K MITOCKOCTH
IT

45 FOCKOCTHL I HIEPHCHIYIIPHBIC 1M https://m.edsoo.ru/OKTGKHNSI
MpsIMBbIE B MHOTOTPAaHHHKAX
IT

46 FIOCKOUTH H HEPTEHMIYIAPHAIE fM https://m.edso0.ru/S1VIAWIW3
psIMBbIE B MHOTOTPaHHHUKAX
IT Bl

47 CPUCHIMKYIUAP 1 HATIOHHAL, 110CTPOCHHE https://m.eds00.ru/KIPIL4ZCX
NEPIeHIUKYIISApa U3 TOYKU Ha MPSIMYIO
II I

48 CPUCHIHEYIDIP 1 HAIIOHHEL LIOCTPOCHIE https://m.eds00.ru/211UD45PR
MEPIICHIUKYIIAPa U3 TOYKU Ha MPSIMYEO

49 Teopema o Tpéx mepriewKyIApax (Mpamas https://m.edsoo.ru/CNE1PAIUS
u oOpaTHas)

50 Teopema o TpEx nepuerAukypax (Ipsmas https://m.edsoo0.ru/IPCG564WN

u oOpaTHas)



https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN

Yron Mex 1y CKpeInBarOIMMUCS

51 https://m.edsoo.ru/K4EHQ3E9E
PSIMBIMH

52 HomcK neprenAicy IApHbIX MPSMBIX C . https://m.edsoo.ru/EBYVPSMSI
MOMOIUIBIO MEPIEHAUKYIISIPHBIX TIOCKOCTEH

53 OproroHanabHOE MTPOSKTUPOBAHNE https://m.edsoo.ru/GPOZX8VHE
[TocTpoenue ceuenuii Kyoa, IpU3MBI,

54 MPaBWJIHLHON MUPAMUJIBI C TTOMOIIBIO https://m.edsoo.ru/F5ZMOA1AE
OPTOTOHAJILHOM MPOEKIUU
[Toctpoenue ceueHuii Kyoa, MPU3MBI,

55 MPaBUJILHON MUPAMUJIBI C TIOMOIIBIO https://m.edso0.ru/TS0FUDOOJ]
OpPTOTOHANILHOM MPOEKIINH
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 tockoctH. [1nockocTn cuMmeTpuii B https://m.edso0.ru/N77K7ZM8K
MHOTOIpaHHUKaX

o7 HpmstaK nepreHAnKyIApHOCTI IPAMOL 1 https://m.edsoo.ru/L9E703U3V
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 HpaBHHLHBVIe MHOTOTPaHHHKH. Pacter https://m.edsoo.ru/Z9E166HHZ
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

59 lpapnbibie MHororparnikit. Pacuer https://m.eds00.ru/TISUOWZTH
paccTosTHUM OT TOYKHU J0 IUNIOCKOCTH
CniocoObl ONyCTUTH NEPIIEHANKYISPDI:

60 CUMMETPHS, CIBUT TOYKH TI0 MTApaJLICITbHON https://m.edsoo.ru/DHFUCBWO6
IpsIMOU

61 Cpar o HeHapaJ'IJ'IeJ'IBVHOI/I HPIAMOE, https://m.edsoo.ru/90ANVFE9E
WU3MEHEHHNE PACCTOSIHUM
KonTtponsHas padora "B3anmHoe

62 pacIoIOKeHNE MPSMBIX U TUIOCKOCTEH B https://m.edsoo.ru/JW5UZNN8J

npocTpaHcTae"



https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: Yo MKy NPSIMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMA
KOCHHYCOB

https://m.edsoo.ru/SK9RHWDFQ

64

[ToBTOpEHME: Yo MEKITY
CKPELIUBAIOIIMUMHUCS MPSMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

FCOMeTpI/I‘IeCKI/Ie MCTOAbI BEIYMCIICHUA
yria MEXKAy MpsAMbBIMHA B MHOT'OI'PaAaHHHUKAX

https://m.edso0.ru/3U40237CK

66

JByrpansblii yroy. CBOWCTBO TMHEHHBIX
YIJI0B JBYTPAaHHOTO yrja

https://m.edsoo.ru/8H4CYFABO

67

[lepnennukynsipuble miockoctu. CBoiicTBa
B3aUMHO MEPIIEHAUKYISPHBIX MIJIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

IIpu3Hak neprneH uKyIspHOCTH
IIJIOCKOCTEH; TEOpeMa O MPSAMOU
[IEPECEUCHUS ABYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPETHEN TUIOCKOCTH

https://m.edsoo.ru/FY5TMQA43F

69

[TpsMoyronbHbIM napanienenunen; Kyo;
M3MEpEHMS], CBOMCTBA MPSMOYTOJILHOTO
napauienenunena

https://m.edsoo.ru/K99DBNDAW

70

Teopema 0 1raroHaIv IPSIMOYTOJILHOTO
napajuiejenunesa u cIeCTBUE U3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeoMeTpruYeCKHUe U MPUKJIIAIHbIE
3a/1auu, CBS3aHHBIE CO B3aMMHBIM
PacnoioKEHUEM NPSIMBIX U TUIOCKOCTH

https://m.edsoo.ru/4ATBYU36HZ

72

[ToBTOpEHME: CKpeUIBAIOLINECs PSMBIE,
napasuieJIbHbIE INTOCKOCTH B CTAHIaPTHBIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/TL947D6WK



https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPELIUBAIOIINXCS IPSIMBIX, PACCTOSIHUE

73 https://m.edsoo.ru/YFWZTQREN
MEXIY CKPELIUBAIOIIUMUCS IIPAMBIMU B
IMMPOCTBIX CUTYyaAllUAX

74 Paccrostie oT ToIkn Vﬂ © THTOCROCTH, https://m.edsoo.ru/W5GN48EIM
paccTostHue OT HPSMOM /10 TUIOCKOCTH
Boruncnenue paccTosHUN MeXIy

75 CKPEIIMBAIOIIUMHUCS MPSAMBIMH C TOMOIIbIO https://m.edsoo0.ru/SW9VIIHMD
MEPIECHINKYJISIPHOMN TIIOCKOCTH
TpéxrpaHHslil yroyi, HepaBeHCTBA UL

.T IT

76 Tpexrparitbix yr108. Teopema Hugaropa, htps://m.eds00.ru/3XGHNLQAJ
TEOpEeMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO YyIia

7 DIICMEHTBI CQEPHHCCKOH reoMeTpHiL: https://m.edsoo.ru/HMVTV74CP
reoJIe3nYecKue IMHUU Ha 3emiie
K n

78 OHTPOHBH?I pabora "Vruet i https://m.edsoo.ru/IRTWZ59YU
paccTosHUS

=4 HM

79 CHCTeMaTmaHHi{ SHATIH “AHOTOTPAatHAK https://m.edsoo.ru/VC3UOAK3B
U €T0 DIIEMEHTHI

80 Hrpastia. Buer mapamiin. Hpapmbias https://m.eds00.ru/J3R0247E0
UpaMuIa
II T .

81 PHSMA 1IpAMAZ 1 HATIIOHHAT TPHIMBL https://m.edsoo.ru/JNDHOOSEQ
IIpaBunpHas npuzma

82 HpsMoit mapaiesenties, MpsMOoyToTLHELH https://m.edso00.ru/L8803LZGS
napasuienenumnesn, Kyo
B .T

83 Ijmymme MHOTOTPaHHIIL. 1eopema https://m.edso0.ru/BATOMDU1D
Ditnepa

84 Brimtykieie MHOTOTpaHHUKH. Teopema https://m.edsoo.ru/QOMX9GA1S



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S

Olinepa. [IpaBuibHbIE U TOJIYIPaBUIIbHBIE

MHOTOTPaHHHUKH
85 KoHnTtponbnas padora "MHoOrorpaHHuKH" 1 https://m.edsoo.ru/3N52B3TEM
86 E}?(i:ﬁif{:;top A Ha [IOCKOCTH H B 1 https://m.edsoo.ru/LRBSE3B09
87 CyMMa BEKTOPOB 1 https://m.edsoo.ru/MNTSX2XL8
88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH
89 [IpaBwuiio mapaymienenurena 1 https://m.edso00.ru/XS6AN7LA2
90 YMHOXk€eHHEe BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128L R
91 Pasnoieiiie bek1opa 1o basucy Tpex 1 https://m.eds00.r/U760IDCTG
BEKTOPOB, HE JISKAIIUX B OJTHOM TNIOCKOCTH
92 CkansipHO€ IpOU3BEICHUE 1 https://m.edsoo.ru/JZ46VNC71
93 I;;gfi;gi‘:;y”a MEARAY BECTOPANIT B 1 https://m.eds00.ru/IUSI96UQP
94 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/FIXV79T8B
95 [Tpocreimue 3aga4n ¢ BEKTOpaMu 1 https://m.edsoo.ru/JCWURNGO01
96 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/BEHWOELKS
97 [Tpocreimue 3aga4n ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3W8WZZSY
98 O00011IeHYE U CHUCTEMAaTU3alMs 3HAHUI 1 https://m.edsoo.ru/ECRMXSNM3
99 O00011IeHYE U CHUCTEMAaTU3als 3HAHUN 1 https://m.edsoo.ru/XXBTFP5WL
100 HToroBast KOHTpOJIbHAS padoTa 1 https://m.edsoo.ru/SFGPDWNKO
101 Hroroas koHTposbHAs paboTa 1 https://m.edso0.ru/X3ZG8A6SO
102 O00011IeHYE U CHUCTEMAaTU3alMs 3HAHUI 1 https://m.eds00.ru/931AWXEK1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KIIACC

DJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE

Ne i/ Tema ypoka B KouTtpoJsbHble
€01 padorn pecypeel

1 Hosroperie Tembt KOOpHHHaTI’,I, pexTopa 1 https://m.edso0.ru/WERSDSI4U
Ha IJIOCKOCTH U B IPOCTPAHCTBE
H "

2 OBTOPCHHE TEMET CKaH"ﬂp Hoe 1 https.//m.eds00.ru/M6JO60NJ7
IIPOU3BECHNE BEKTOPOB
IT "B

3 OBTOPEITIE TEMPL BRHHEICHIE y1;na 1 https://m.eds00.ru/55KY41LVG
MEX]y BEKTOPAMH B ITPOCTPAHCTBE
H " ~

4 OBTOP eHHiTeMH yPaBHeHH'? HPAMOH, 1 https://m.edsoo.ru/U20HPUS6W
MIPOXO/IAIIEH Yepe3 B TOUKU
%

5 PABHEHHE IIIOCKOCTH, HOPMAI®, 1 https://m.edsoo.ru/\VYIH8TERW
ypaBHEHHE TIOCKOCTH B OTPE3Kax
VYpaBHEHME TNIOCKOCTH, HOPMAaJIb,

6 PABHCHHE TIIOCKOCTH, HOpMAJD 1 https://m.edso0.ru/541910WGX
ypaBHEHHE TIOCKOCTH B OTPE3Kax

7 BexTopHoe npousseneHue 1 https://m.edso0.ru/NTYOG2APM

8 JInHeliHbIe HEPABEHCTBA, IMHEHHOE 1 https://m.edsoo.ru/54EQ7JO8E
MIPOTPaMMHPOBaHHE

9 JIHeHiibie HEpaBeHCTBa, HHeHoe 1 https://m.eds00.ru/VPKWBB4AA
IIPOrpaMMHpPOBaHHE
A ..

10 HATHTIACCIHE METONIN pacHeta yiiid 1 https://m.edsoo.ru/KHJ20M3PV
MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHUKAX
A ..

11 HATITIHCCIHE METOART pactieta yua 1 https://m.eds00.r/DDXUUAIAS
MCKAY IJIIOCKOCTSAMU B MHOT'OI'PpaHHUKAX

12 @opMyita pacCTOSIHUS OT TOYKHU 10 1 https://m.edso0.ru/SG451UUG1



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1

IUIOCKOCTHU B KOOpAWHATAX

HaxoxpaeHue paccTossHUN OT TOUKH 10

13 https://m.edso0.ru/8V2N4X1L3
IJIOCKOCTH B KyOe
H o

14 AXOUACHHICD aCCTOHHHI:I OT TORKIAO https://m.edsoo.ru/UZ15UU37F
IUIOCKOCTH B NIPaBUJIbHON IMpaMKJie
K 6ota"A

15 OHTPOHH'{'M pabota "ARaiHecka https.//m.eds00.ru/8NGI1GHFM
reoMeTpust

16 CeueHust MHOTOTpaHHUKOB: CTaHIaPTHbHIE httos://m.eds00.ru/219603NHO
MHOTOI'PaHHUKHU

17 CedeHuss MHOTOTPAaHHUKOB: METOJI CJICJIOB https://m.edso0.ru/52XG02J5B
CeueHust MHOTOTpPaHHUKOB: CTaHIapTHbHIE

18 IIJIOCKOCTH, MIEPECEUEHUS MIPSAMBIX U https://m.edso0.ru/CUP7TCPXQ
IIJIOCKOCTEN
I1 :

19 BPATICILHHIE IPAMEIC H INOCKOCTH https://m.edsoo.ru/MM69MKRDP
napaJiesibHble CeUeHHSI
I1 :

20 apafIJIeHLHLIe HpiIMLIe 1 TIIOCKOCTH https://m.edso0.ru/O71ROIJFI
pacuéT OTHOILIEHUHI
[TapannenbHble NpsMbIe U MIIOCKOCTH:

21 YTJIBI MEXY CKPELIUBAIOIIMMUCS https://m.edsoo.ru/26EPTM74A
MPSIMBIMU
[leprieHAuKyNIsIpHBIE MTPSIMbIE U

22 [LIOCKOCTH: CTAIApTHRIC Haphl hittps://m.eds00.ru/YQUVTEVZX
MEPIEHIUKYIIAPHBIX IIJIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPDAaHHHKOB
[leprienauKyNIApHBIE TPSIMBIE U

23 IUIOCKOCTH: TeopeMa 0 Tpex https://m.edsoo.ru/HQIN20ZJP
NEPIEHANKYIIApax

24 [lepnieHquKynsipHBIC IPSIMBIEC U https://m.edsoo.ru/lOWFAQ1A9J



https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J

IINIOCKOCTH . BBIYHMCIICHUA JJIMH B
MHOT'OI'paHHHKAaX

25

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJEHUKOB, ()OPMYIIBI JUIS
101 e, COOOpakeHUs MOA00Us

https://m.edsoo.ru/FDRZ09G4X

26

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (POPMYJIBI IS
Ionaaen, cooopakeHus 1mo100ust

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

27

[ToBTOpenue: onaau
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIs1
IoMIaIel, COOOpaKEHUS 10 T00HSI

https://m.edsoo.ru/HWHVFENLOO

28

[Inomany ce4eHuii MHOTOTPAaHHHUKOB:
IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHHUs 1Mo 100ust

https://m.edsoo.ru/X2HRM9HD4

29

[lmomaam ceyeHnii MHOTOrpaHHUKOB:
IJIOILIAIU TIOBEPXHOCTEM, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us

https://m.edsoo.ru/8H4ELY9N6

30

KonrtponsHas pabota "IloBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OI'PaHHHUKOB"

https://m.edsoo.ru/SSUW1WWV1

31

O06BeéM Tena. O6beM MPSIMOYTOIBLHOTO
napasuiesienuneaa

https://m.edsoo.ru/6UXGO0RC9

32

3amaun 06 yIBOCHUH Ky0a, 0 KBaJIpaType
Ky0a; O TpUCEKIIUU yTiia

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTpruyecKue 3a/1a4H, CBSI3aHHBIC C
00BEMOM TIPSMOYTOJIBHOTO
napaJuiesenureaa

https://m.edsoo.ru/ODR6H6TQS

34

[Ipuknagueie 3a1a9un, CBI3aHHBIC C

https://m.edsoo.ru/OSHTIOT1G



https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G

BBIYHCIICHHEM 00bhEMA MPSIMOYTOIBLHOTO

napajuiesienuneaa

35 O0BEM NPSIMOI TPU3MBI https://m.edsoo.ru/8AILOYHYJ

36 Crep eOMeTqueCKIfe SN, C}iﬁgaHHHe ¢ https://m.edsoo.ru/1D8HV54A9
BBIYMCIICHHEM 00BEMOB TIPSAMOM MPU3MBI
I1

37 pHFHaHHHe 3aﬂvaqﬂ’ CBASAHHBIC € https://m.edsoo.ru/QIYC4F8I1U
00BEMOM TIPSAMON MPU3MBI
Brrunciierne 00bEMOB T C IOMOIIIBIO

38 onpeaenéHHoro uurerpana. Oobém https://m.edsoo.ru/ON585060H
HAaKJIOHHOH IPU3MBbI
Brrunciienne 00EMOB Tl C ITOMOIIBIO

39 onpeaenéHHoro uuterpana. OopéM https://m.edsoo0.ru/2CJLCMK8N
TTUPAMUJTBI

40 dopmyna 00bEma mupamuiel. OTHOIICHKE https://m.edsoo.ru/AL 3PODCIE
00BEMOB MUPAMUJI C OOIINM YTIIOM
O} 0Be .0

41 OpMyJIa 0bBEMA THPaMIIBL. LTHOMICHHE https://m.eds00.ru/3GOOAIRNY
00BEMOB MUPAMUJI C OOIINM YTIIOM
C

42 TeE)COMeTpI/ILIeCKI/Ie faz[aqn, CBSI3aHHBIE C https://m.edsoo.ru/7TRERHWO?
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CTeE)GOMeTpI/I'-IeCKI/Ie 3a7a49M, CBI3aHHBIC C httos://m.edsoo.ru/SEABODTS6
o0BEMaMK MUPaMUIbI
[Tpuknagueie 3amaun mo Teme "OO0bEMBI

44 Ten", CBSI3aHHbIE ¢ 00BEMOM HAKJIIOHHOM https://m.eds00.ru/9SF60YYVX
TIPU3MBI
[Ipuknagueie 3anayuu mo Teme "OOBbEMBI

45 " ) https://m.eds00.ru/Z4AMZ27RMY
Ten", CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 Tpuvererme 00rEmos. Borincacrue https://m.eds00.ru/I39CXO3CP

pacCTodHuA A0 IMIIOCKOCTU



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

KonTponbras padora "O0bEM

47 | https://m.edsoo.ru/XNWZSSJ7P
MHOTOTpaHHHUKA
[unuHaprdeckas MOBEpXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON https://m.edsoo.ru/7DHKEHEG6
MMOBEPXHOCTH

T i i .

49 Uit tp. LpsMoit kpyrooi it https://m.eds00.ru/MAVWAKY55
[Tnomane MOBEpXHOCTH UIUHIPA
K 0

50 OHquCKaf[ HOBEPXHOCTE, 00pasylotte https://m.edsoo.ru/PVRE7THQEY
KOHUYecKoii moBepxHocTu. Konyc

51 Ceuenne KOH}Ica [HTOCKOCTRIO, https://m.edsoo.ru/EOVSHALSL
napajuieIbHOM MITOCKOCTH OCHOBAHUS
Vceué i . N300

52 CCHCHHBIH KOH,_yC SODPANCHAC https://m.edsoo.ru/9VKWVDCTE
KOHyCOB 158 yCG‘ICHHI)IX KOHyCOB

53 [Lromazs, GoK0BO MOBEPXHOCTH https://m.eds00.ru/AWKBOEANE
MTOJTHOM IMTOBEPXHOCTH KOHYCA
I1 0 i

54 HOHI%HB OKOBOH TOBEPXHOCTH 1 https://m.edsoo.ru/9NFAUE3KJ
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3aa4u Ha

55 JI0Ka3aTeJIbCTBO U BBIYUCIICHHE, https://m.edso0.ru/QZVH5EXL9
MMOCTPOCHHUEM CEUCHUH IMIIUHIPA, KOHyCa
CrepeoMeTpriecKHe 3aa4u Ha

56 JI0Ka3aTE€JIbCTBO U BEIUMCIIEHUE, https://m.edsoo.ru/ AKF6PW62W
MMOCTPOCHHUEM CEUCHUH IMIIUHIPA, KOHyCa
IT

57 PHICTAIIHBIC 3a1aTH, CBAZAHHBIC ¢ https://m.eds00.ru/3429ZLHT5
WITAHIPOM
I1

58 PHICTAIIHBIC 3aNaTH, CBASAHHBIC ¢ https://m.edsoo.ru/ZY6ENPVKD
HAIUHIPOM

59 Cdepa u map https://m.edsoo.ru/W1TVKAJOR



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR

60

[lepeceuenue ceps u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHI0. By 1 uzobpakenue mapa

https://m.edsoo.ru/JFENB5ZS0

61

[lepeceuenue ceps u mapa c
wiockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. Bu 1 n300paskeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsl. [Tnomans chepst u eé
yacTen

https://m.edsoo.ru/U8G24BO8H

63

Cummerpus chepsl 1 mapa

https://m.edso0.ru/6E6GX0YJS

64

CrepeoMeTpHUyecKHe 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBSI3aHHBIC CO CEPOU U IIAPOM,
MOCTPOCHUEM MX CEUYCHHH TUIOCKOCTHIO

https://m.edsoo.ru/MSYBPKH7R

65

Crepeomerprudeckue 3aaddl Ha
J0Ka3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE CO Chepoil U mapom,
MOCTPOCHUEM HX CEUYEHHH TJIOCKOCTHIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknagHelie 3a1a4M, CBSI3aHHBIE CO
cdepoil u mapom

https://m.edsoo.ru/XW5LI17A9]

67

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHUCJIICHUA B OKPY)KHOCTI/I, CTaH}IapTHBIe
moxo0oust

https://m.edsoo.ru/EJ20DAVE]

68

Pazauunsie KOM6I/IH3HI/II/I TCJI BpAIICHUA U
MHOT'OT'PpaHHUKOB

https://m.edsoo.ru/LE7933LXX

69

3anaun no Teme "Tena u TOBEpXHOCTH
BpauieHus"

https://m.edsoo.ru/PHHLCG54E

70

3anauu no Teme "Tena u MOBEpXHOCTH
BpauieHus"

https://m.edsoo.ru/22WPBLTP9



https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9

71

KonrponsHas pabora "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/33W222M63

72

O6bEM nunuuapa. Teopema 06 00bEME
MPSIMOTO LUJIHH]IPA

https://m.edso0.ru/1ZN2S6ZMO

73

Brruncnenue 00EMOB TEJ C TOMOIIIBIO
onpenenéHHoro uaTerpana. O0néEM
KOHYyca

https://m.edsoo.ru/ACTOMFMVF

74

ITnowaau 60KOBOI M ITOJIHOU
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomeTpHuuecKHe 3a/1a4u, CBSI3aHHbIE C
BBIUUCIICHHEM 00BEMOB IIHITHHIPA,
KOHyca

https://m.edsoo.ru/709VJYPSC

76

[Tpuknagueie 3anauun o reme "OObEMBI U
TIJTOIIAIM TTIOBEpXHOCTEN Ten"

https://m.edsoo.ru/QXEA9GPVB

77

O06bEM m1apa u MapoBOTO CEKTOpA.
Teopema 00 00BEMe mapa. [Tnomans
cthepsl. CTepeoMeTpruUECKHe 3a/1a4H,
CBSI3aHHBIE C BBIUMCICHHEM 00BEMOB
1rapa, apoBOro CerMeHTa U MIapOBOTO
CeKTopa

https://m.edsoo.ru/VV60ONBVZX

78

[Ipuknagueie 3anayuu mo reme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momanasio cepbl. COOTHOIIECHUS MEKTY
TUIOMIA/ISIMU TIOBEPXHOCTEH 1 00hEMaMHU
MOJOOHBIX TE

https://m.edsoo.ru/EZHI9GRUEJ]

79

[TonoOHEbIE TENa B MPOCTPAHCTBE.
N3menenune o0bpEMa rpu moao0uu.
CrepeoMeTpHUYECKUE 3a1a9H, CBSI3aHHBIC C

https://m.edsoo.ru/H24188MKQ



https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

BBIUUCIIEHUEM 00bEMOB Tell U IIIoIa1ei
MOBEPXHOCTEH

80

Kontponbnas padora "ILnomanu
MMOBEPXHOCTU U 0OBEMBI KPYIJIBIX TE"

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

81

JIBu>xeHus npoctpancTBa. OToOpaXkeHusl.
JIBrokeHus u paBeHCTBO duryp. O6mme
CBOICTBA JBHKCHUI

https://m.edsoo.ru/RXJ4YW6ENA

82

Bupl n1BukeHMI: napaiebHbII
MEPEHOC, LIEHTpaJIbHasi CAMMETPHS,
3epKajibHasi CAMMETPUS], IOBOPOT BOKPYT
IIPSIMOU

https://m.edsoo.ru/ZSUA77NTX

83

[IpeoOpazoBanus mogodust. [Ipsmas u
cdepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

FCOMeTpI/I‘IeCKI/IC 3ala4v Ha IPUMCHCHUC
JABUXKCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

Kontponbnas pabota "BekTopsl B
npocTpaHcTae”

https://m.edsoo.ru/4F52B11KK

86

O6o06maromiee nosropenue 11 nousaruit u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIHsl 3HAHUH:
"[TapamienbHOCTB NPSAMBIX U IIJIOCKOCTEMN
B ITpocTpaHcTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O6o06maromiee nosropenue 11 nousaruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIHsl 3HAHUH:
"BexTopsl B npocTpancTae”

https://m.edsoo.ru/AQEFPERJO

88

O6o6mtaromiee nosropenue 11 nouaruii u
MeToA0B Kypca reometpun 10-11

https://m.edsoo.ru/3NIJOLN63



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63

KJIaCCOB, CUCTeMAaTH3aIlUs 3HAHUM:
"BekTopsbl B npocTpaHcTBe"

89

O6o6maromee mopropenue 11 mouaTuii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlUsl 3HAHMIA;
"OO6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o6maromee nopropenue 11 nousaruii u
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CHCTEeMaTH3aIlNsI 3HAHUH:
"O6beM MHOTOrpaHHuKa"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6maromee nopropenue 11 nousaruii u
MeTOJI0B Kypca reometpuun 10-11
KJaCCOB, CUCTEMATHU3alls 3HAHUIA:
"[Tnomaan MOBEpXHOCTH U 00BEMBI
Kpyribix Ten"

https://m.edsoo.ru/H2ZABPRXO

92

O6o061matonee nosropenue 11 nousatuit u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"[nmomaay MOBEPXHOCTH U 0OBEMBI
KpyTIJbIX Ten”

https://m.edsoo.ru/JG1DJ50NK

93

WroroBas koHTpoJbHAs paboTa

https://m.edsoo0.ru/GXZMP89GD

94

WroroBas koHTpoJbHAs paboTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpeHue, 0000MIeHHE 1
cUCTEMAaTH3aInsI 3HaHUH

https://m.edsoo.ru/UI126CB4 XL

96

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ pOoJIb B Pa3BUTUHU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/IESALO6B5



https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
97 HayKH U € poJib B pa3BUTHH

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT! Hit

https://m.edsoo.ru/8ZKNMYF03

Hcropus pa3BUTHS CTEPEOMETPUU KAK
98 HayKU U €€ pojb B PA3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

https://m.edso0.ru/41X3XKQOG

Hcropus pa3BUTHS CTEPEOMETPUN KAK
99 HAyYKH U €€ pPOJIb B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBYOTCPHBIX TCXHOJIOT 15474

https://m.edsoo.ru/4APGHOJY AH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
100 HAyYKH U €€ pOJIb B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT! 15074

https://m.edsoo.ru/GEJCO734F

WcTopus pa3BuTHS CTEPEOMETPUH KaK
101 HayKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHXKXCHCPHBIX U
KOMITBIOTCPHBIX TCXHOJIOT! nit

https://m.edsoo.ru/RK4XSFWNR

WcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TCXHOJIOT! nit

https://m.edso00.ru/X89TQ8776

OBLIEE KOJIMYECTBO YACOB 10
[TPOT'PAMME
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https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

MPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOM [TIPOI'PAMMOBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NPOBepPsIeMOro .
00pa3oBaTeILHON NPOrpaMMbI CpeIHero oo0uero oopa3oBanus
pe3yJibTaTa
7 I'eomerpust
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NIPsIMast, INIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUN M CIEACTBHUS M3 HUX IPH PEUICHUU
' reoOMEeTPUUECKUX 3aa4
73 OnepupoBaTb HOHATUAMH: MAPAUICIBHOCTh UM MEPHEHIUKYISIPHOCTD
' NPSMBIX U IJIOCKOCTEH
74 KnaccugumupoBars B3auMHOE pacroNOXEHUE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAaHHBIA yroj, I'paHU JBYTPAaHHOIO YIJIa,
75 peOpo BYrpaHHOro yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpajgycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHK, BBIMTYKIBIA W HEBBITYKIIBINA
' MHOT'OI'PAaHHMK, 3JIEMEHTHI MHOTOTPaHHUKA, IPaBHIIbHBIH MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (TIHpamMuia, MpHU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHMS  JJIs
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPDAaHHHUKH, TTPABUJIHHBIC
MHOT'OT'PaHHHUKH, IPSMbIE U HAKJIIOHHBIE ITPU3MBI, TapauIeIeUuIe/Ibl)
79 OnepupoBaTh HOHATUAMM: CEKYIIast IIIOCKOCTh, CEYeHNE MHOTOI'PaHHUKOB
710 OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYEHUI MHOTOI'PaHHUKOB, UCTIOJIb3YS
' METO/I CIIEI0B
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJI€/IOB, BBIIOJHATH
711 (BBIHOCHBIE) TJIOCKHE YEPTEXH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXJCHHE I'€OMETPHUECKUX BEJIMYMH MO 0Opasuam
WIA aIrOpUTMaM, INPUMEHSsS W3BECTHbIE AaHAJUTUYECKHE METOIbl IpHU
7.12 pelIeHNH CTaHJApPTHBIX MaTeMaTHYeCKMX 3aJad Ha  BbIUMCICHUE
pPacCTOSHUN MEXIy NIBYMS TOYKaMH, OT TOYKH JIO TPSIMOM, OT TOUYKHJIO
TUIOCKOCTH, MEX]Ty CKPEIIMBAIOIIUMHCS TPSIMBIMHU
Pemate 3a7aun Ha HaXOXKJACHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
713 WIA aIrOpUTMaM, IPHUMEHSS HW3BECTHBIC AHAIUTUYECKUE METOMAbl IpH

pELICHUN CTaHAAPTHBIX MAaTEeMaTUYECKUX 3alad Ha BBIYMCIICHHE YIJIOB
MEXY CKPELIUBAIOIIMMUCSA IPAMBIMH, MEXAY IPSIMOM U IUIOCKOCTHIO,




MEX1y IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U IIIOIIAU TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,

7.14 NUpaMuia) ¢ IpUMEHEHHEM (pOpMyJsi, BBIYUCIATH COOTHOIIEHHS MEXIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOIPAaHHUKOB
715 OmnepupoBaTh TOHATHSAMU: CHUMMETpPUS B HPOCTPAHCTBE, LEHTP, OCh H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTypBI
W3Bnekarb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBaTh HHGOPMALMIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (UTrypax, TpPEeACTaBICHHYIO Ha
yepTekax U pUcyHKax
[TpumensTe reoMerpudeckue (AKThl Ui PELUICHUS CTEPEOMETPUUYECKHX
717 3a/1a4, MPEIIOJIATAOINUX HECKOJIBKO IIAaroB pEUICHUs, €CINU YCIOBHUSA
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme
718 [IpumensaTs npocredmme NPOrpaMMHBIE  CPEACTBA UM AJIEKTPOHHO-
' KOMMYHHUKAI[IOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBoaUTH MpUMEpPHl MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
' YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTh MONydYeHHBIE 3HAHUS HA MPAKTHUKE: aHATU3UPOBATh pealibHbIC
CUTyallud ¥ MPUMEHATh U3YYCHHBIC TIOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4ecKu cHopMyIUpOBaHHON IPOOIEMbl, MOAECIUPOBATh pealibHbIE
7.20 CUTyallul Ha $3bIKE T'€OMETPHUM, HCCIEeNOBaTh MOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH M TeopeM, ammapara anreopsl,
pemlaTb ~ MpakTUYeCKHe  3aJjauyd,  CBA3aHHbIE C  HAXOXKJAECHHEM
reOMETPHUECKUX BEIMINH
11 KJIACC
Kon .
IIpoBepsiemble npeagMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
NpoBEPsSIeMOro .
00pa3oBaTeILHON NPOrpaMMbI CpelHero o0uero o0pa3oBanus
pe3yJibTaTa
6 I'eomerpust
OnepupoBaTh MOHATHUAMH: LMIUHAPUYECKas MOBEPXHOCTh, 00pa3yromue
6.1 WTHHIPAYECKOW  MMOBEPXHOCTH, IIWIIMHIDP, KOHHWYECKas TOBEPXHOCTH,
oOpa3yronire KOHM4eCKON MOBEPXHOCTH, KOHYC, CepruyecKkasi TOBEPXHOCTh
6.2 Pacnio3naBats Tena BpareHus (IMIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH C1IOCOOBI OTYUYECHHUS TEJ BpaILleHUs
6.4 KnaccudumupoBats B3auMHOE pacrosiokeHne chepbl U MIT0CKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CEerMeHTa, IIapOBOM CIIOM, OCHOBAHME IAPOBOrO CJIOS,, BBICOTA IIAPOBOIO
CJ1051, IIAPOBOU CEKTOP
6.6 Berumncnsate  00bEMBI M IIJIOMIAAM  TOBEPXHOCTEH Tl  BpallleHMS,




TreOMETPUUYECKUX TeJl C IPUMEHEHUEM (OopMyI

6.7

OnepupoBaTb MOHATUSIMU: MHOTOIPAaHHHUK, BIMCAaHHBIH B cdepy U
OTMCAHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIM TEJO
BpalleHUs

6.8

BBIYHCIsATE COOTHOMICHUS] MEXKY TUTOIIAISIMU TTOBEPXHOCTEH U 00hEMaMH
OIOOHBIX TE

6.9

N3o6paxkaTh n3ydaembie QUTypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HTHCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKM W3 PHCYHKOB IPOCTBIX
00BbEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS Te
BpallleHHs

6.11

W3BnekaTh, WHTEPHOPETUPOBATH M MPEOOpPa3oOBbIBATH HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTEkKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELUICHUS CTEPEOMETPHUUYECKHX
3a/a4, MPEANOJaralolliuX HECKOJIbKO IIaroB pEIIeHUs, €CId YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIMONHATE JAEUCTBUS CIOXKCHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXXEHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KAaKUMH CBOMCTBAMHU OHH
00J1a1a10T

6.15

[IpuMmeHsTH paBUIIO MapajiesenuIea Npu cI0KEHUN BEKTOPOB

6.16

OHepI/IpOBaTB NOHATHUAMU: JOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, PaBCHCTBO BCKTOPOB, KOOPJAWHATHI BEKTOPA, YIOJI
MCKAY BCKTOpaMu, CKAIAPHOC NPOU3BECACHHUEC BCKTOPOB, KOJJIMHCAPHBIC U
KOMITJTaHAPHBIC BEKTOPLL

6.17

Haxoaute CYMMY BCKTOPOB H NPOU3BCACHHUC BCKTOPA Ha YHUCIIO, YTOJ
MCXKAY BCKTOPAMH, CKAJIAPHOC IIPOU3BCACHUC, pPACKIIAAbIBATHL BEKTOP IO
ABYM HCKOJUIMHCAPHBIM BEKTOPaM

6.18

3a,ZIaBaTB IIJIIOCKOCTH YPABHCHUEM B JleKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemrate HpOCTCfIH.IPIC FCOMCTPHUYCCKUC 3aaa4u Ha IMPUMCHCHUC BCKTOPHO-
KOOPAUWHATHOI'O METO1a

6.20

Pemate 3agaun Ha [OKa3aTeIbCTBO MAaTeMaTHUYECKHX OTHOIICHHM U
HaxXOXJCHUC TCOMCTPUUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOpuTMaM,
IIPpUMCHSA HN3BCCTHBIC METOJABbI npu pCHICHUN CTaHJapTHBIX
MAaTEMAaTUYCCKUX 3aJJaqd

6.21

[IpumensaTs mpocredmvie MNpOorpaMMHBIE  CPEACTBA M DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBOogUTE IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B NPUPOIE U
JKU3HU, PaClIO3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMmeHsTH MoJlydeHHbIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATH pEallbHbIC




CUTYyallUu U MPUMEHSTh U3yYECHHBIEC TIOHATHUS B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTH4eCcKu cPOpMYIUPOBAHHON MPOOJIEMbI, MOJECIUPOBATh peabHbIe
CUTyallUM Ha S3bIKE T'€OMETPHUH, HMCCIIEIOBAaTh IOCTPOCHHBIE MOJEIU C
HCII0JIb30BAHUEM I'€OMETPUUECKUX IOHATUN U TEOpEM, alrmapara ajareOpsl,
pemare  MpaKkTUYECKHE  3aJayd,  CBSI3aHHbIE C  HAXO0XJIECHUEM
re€OMETPUUECKUX BETUUMH




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

['eomerpust

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTre 00 akCHOMATHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U
CJIIEACTBHUS U3 HUX

7.2

B3anMHOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMECS, ITapaJlICIbHbIE
U cKkpemmBaromuecs npsamble. [lapamiensHOCTs NOpAMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE: MapajuieJbHblE MpPSMbIE B MPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX
NpSMBIX, NApaJJIEIbHOCTh MPSAMONM M IUIOCKOCTH. YTJIBIC COHAIPaBICHHBIMHU
CTOpPOHaMH, Yroj MEXIy IpsIMbIMU B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEM:
MapajuiedbHbIe IIOCKOCTH, CBOMCTBA NapauielbHbIX IiockocTen. IIpocreiimme
MPOCTPAHCTBEHHBIE (UTYphl HA TUIOCKOCTH: TETpadaAp, KyO, Mapajuienenuen,
MMOCTPOEHUE CEYEHU I

7.3

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOfI N IUIOCKOCTU: TNCPHCHAUKYIIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, NMPsIMbIE MapajlieIbHble U NEPIEHAUKYISPHbIE K MJIOCKOCTH, MPU3HAK
MEePHNEHIUKYISIPHOCTU TPSIMONA U IIOCKOCTH, TeOpeMa O MPSAMON NEPIEHIUKYIIPHON
IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U IJIOCKOCTBIO, ABYTPAHHBII
yroJ, TMHEHHBIN yron AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 MJIOCKOCTH, MPOeKIus GUTYPHI Ha
IJIOCKOCTh. [leprneHauKyIsIpHOCTh IUIOCKOCTENW: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocteil. Teopema 0 TpEX nepneHANKYISIpax

74

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE DJEMEHTHl MHOTIOIDAHHUKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrosbHas
pu3Ma, TpaHU M OCHOBAaHHUS NPHU3MBI, MpsiMas M HAKJIOHHAs TNPU3MbI, OOKOBas u
MIOJIHAs TIOBEPXHOCTh NMpu3Msbl. [lapamnenenunen, npsiMOyroJbHbIN NapaJIeNIeUIe] U
ero cporcrBa. [Impammma: N-yrosbHas nmUpamMuaa, TPAHW M OCHOBAHHWE IMHPAMU/IBI,
OoKOBast M TOJHAs MOBEPXHOCTb NMHPAMHJIbI, NpaBWIbHAsA U YyCeU€HHas MUpPaMUA.
OnemMeHTbl MNpu3Mbl M nUpaMuibl. [IpaBuiIbHBIE MHOTOIpDAaHHUKHU: IIOHATHE
[IPaBWJIBHOTO MHOTOTpPaHHMKA, IIpaBWJIbHAs MpU3Ma M MpaBUibHAas NHpPaMUAA,
NpaBUJIbHAS TPEYyrojbHas MUpaMHIa U MpaBUIbHBIA TeTpasap, ky0. IIpencrasnenue o
MPAaBUJIBHBIX MHOTOTPAaHHMKAaX: OKTajap, JoAeKa’ap M ukocayapyrue CeueHus
MPU3MBbI U TUPAMUJIbI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSMOM, IJIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHMpaMujax, MapajuleleNunenax, IpaBHIbHBIX
MHOT'OIpaHHUKAX

7.6

Bbluuciienue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [lnomans
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSIMOI MPU3MBI, IO/ Ib OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsMOK Tpu3Mbl. [Imonranb 60K0BOI MOBEPXHOCTH H
MOBEPXHOCTU MPAaBUIBLHOW MUPAMHJIbI, TEOpEMa O IUIOIMIAAU YCECUEHHON MUpaMUIbIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOHbBIe Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOMIAISIMUA TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COIEPIKAHUS

I'eomerpus

6.1

Hunuaapudeckas TOBEPXHOCTh, 00pa3yroie IMINHIPUYECKON MOBEPXHOCTH, OCh
UAJTUHIPUYECKOW TMOBEepXHOCTU. LlmnmmHnap: ocHoBaHus U OOKOBask MOBEPXHOCTD,
o0pasyromias 1 0Ch, TUIOIAAb OOKOBOH U IMOJHOM OBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKON OBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OCHOBaHWME M BeplIMHA, oOpasyromias H OCh,
IJI0Maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyiolue u
BBICOTA, OCHOBaHMs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, 1uameTp, Ionaab noBepxuoctu chepsl. Bzaumuoe
pacnosnoxxeHue cepbl U TIIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe, TIIoIaah

cdepbl

6.4

N300paxeHnue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka HMIMH]Ipa U KOHyCca

6.5

KoMOuHammu Ten BpaiieHrus 1 MHOTOTPpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

[Tonsitue 06 o0bEme. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajulesIenuIieia u ciueacTBus u3 He€. OObEM IIIIMHIPa, KOHYCA.
O6béM mapa ¥ miomaab cepsl

6.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOILIEHUS MEKTY IIJIOMIAASIMH MTOBEPXHOCTEHH,
00BéMaMU TTIOJOOHBIX TEN

6.8

Ceuenuss nunuHzApa (mapajuleIbHO M INEPHEHAMKYISIPHO OCH), CEUEHHUs KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/AIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

6.9

Bexktop Ha miockoctd M B mpoctpaHcTBe. ClIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxenne BekTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuino napamnenenunena. Pemenne 3anad, CBSI3aHHBIX C IPUMEHEHUEM
IIPaBUJI ICUCTBUH C BEKTOPaMU

6.10

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkansipHOe
IIPOU3BEICHUE BEKTOPOB. BBIYMCIIEHHE YIJIOB MEXAY NPAMBIMU M IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBII METOI IPY PELIEHUH T€OMETPUUYECKUX 3a/1a4




INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBePsSIEMOro
TpeOOBaHUsA

IIpoBepsiembie TpeGOBaHMS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrpaMMBbI CPeIHETr0 001ero
o0pa3oBaHusi

Branenue Meromamu J0Ka3aTelbCTB, QJITOPUTMAaMM PpEIIECHUS 3ajad;
yMeHHe (QOpMYyIUPOBaTH U ONEPUPOBATh TMOHATUSMU: OIpPEJEICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OPMYyIUPOBATH
oOpaTHO€ M IPOTUBOIOJIOXKHOE YTBEPXKJIECHUE, NPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPHI, HKCIOJIb30BaTh METOJ] MaTeMaTH4YeCKOW HHIYKIUY;
IMPOBOAWUTE AOKA3aTCIbHBIC PACCYXXICHUA IIPpHU PCHICHUHN 3aa4, OICHUBATDh
JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYKICHHI; yMEHHE ONEepUpOBATH
MOHATUAMU: MHOXKECTBO, IMOAMHOKCCTBO, OICpPAllMKW HAJ MHOXCCTBAMU,
YMEHUE MCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMMCaHus pCaIbHBIX MPOLECCOB U SIBJICHUU U npu p€UICHUU 3a1a4, B TOM
YHClie U3 JIPYTuX y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMHU:
rpad, cBA3HBIN Tpad, nepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHCHIBAThH Tpadbl pa3IMUHBIMH CIIOCOOAMU; UCTIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHne omnepupoBaTh MOHSATHUAMH: HATYPAJIbHOE YHCIIO, IEJ0E€ YHUCIIO,
CTENEHb C LIeJIBIM MOKa3aTeJeM, KOPEHb HaTypallbHOM CTENEHH, CTENEHb C
palMoHAIBHBIM TTOKa3aTeeM, CTETeHb C JIEMCTBUTEIBHBIM IOKa3aTeseM,
morapudM dHCIa, CHHYC, KOCHHYC W TAHT€HC IPOU3BOJIHHOTO YHCIIA,
OCTaTOK 10 MOJIYJIIO, PAIMOHAIBHOE YKCIIO, HUPPAMOHAIBHOE YHCIIO,
MHOXECTBAa HATypalbHBIX, LEJbIX, pPALUOHAIBHBIX, JEUCTBUTEIbHBIX
YHUCEN;, YMEHUE MCTOIb30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIIINNA OO
JeNuTeNh W HaWMEHbIee oOlnee KpaTHoe, anropuT™m EBkimuma mpu
pelieHuu 3a7a4; 3HAKOMCTBO C PA3IMYHBIMUA MO3UIIMOHHBIMU CHCTEMaMH
CUMCTICHHS; YMEHUE BBITIONHATH BRIYUCICHUE 3HAYCHUN U MTPeoO0pa3oBaHUs
BBID@KECHHUI CO CTENEHsAMH M JjorapudMamu, mpeoOpa3oBaHUs IPOOHO-
pallMOHANBHBIX  BBIPAKEHUM; YMEHHUE  ONEPUPOBATH  MOHITHUIMHU:

MOCTIeIOBATEBHOCTD, apU(pMeTHdYecKass MPOrPECcChs, TeOMETpHUYECKast




nporpeccusi, OECKOHEUHO YOBbIBarollas TIeOMEeTpuYecKas Iporpeccus;
YMEHHUE 3a/1aBaTh II0CJIECJOBAaTEIIbHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPPEHTHbIX (POpMyJI; yMEHUE ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA, MOIYJb U apryMeHT
KOMIUIEKCHOTO ~ 4ucia, (GopMa  3alMCH  KOMIUIEKCHBIX  4YHCell
(reoMeTpuyeckas, TPUTOHOMETpHYECKass U anreOpanyeckas); yMeETb
IIPOU3BOIUTh apU(METHUECKHE JEHCTBHSI C KOMIUJIEKCHBIMHM YHCIIAMU;
IIPUBOAMUTH IIPUMEPHI UCIOJIb30BAHUS KOMIUIEKCHBIX YHCENl; ONEepUpOBaTh
HNOHATHSMM:  Marpuma 2x2  wu  3x3, omnpenenuTelnb  MaTpHILIbL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue OIICPHUPOBATL IIOHATHAMU: PALHUOHAJIBHBIC, HPpPAallHOHAJILHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HX CHUCTEMBI, YMCHHUC OICpHUPOBATH
INOHATUAMU: TOXKACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHPIfI N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHI/Iﬁ, HCPaBCHCTB W CUCTEM; YMCHHC PpCUIATb YpPABHCHUA,
HCpPAaBCHCTBA W CHUCTEMBbI C IIOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCEPABCHCTBA W CHCTCMbI C IIapaMETPOM; MPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTEMBI I PCHICHUA MATEMATHYCCKHUX

3ala4 " 3a1a4 U3 pa3JInIHbIX obnacreit HAyKHU U peanLHoﬁ KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKIUS, YETHOCTh (DYyHKIMH,
MEePUOJUYHOCTh (YHKIUH, OTPaHMYEHHOCTh (QYHKIMH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKIUHM, HauOoJblllee W HAaUMEHbIee 3HAuYEHUS
(GYHKIIMM HAa TPOMEXYTKE, HempepblBHAs (PYHKIUS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TiepBasi U BTOpas MPOM3BOJAHAs (PYHKLMHU, T€OMETPUUYECKUNA U
(¢u3nuecKuii CMBICI TPOU3BOJHOW, IepBOOOpa3Has, ONpeAeTEHHbIN
UHTErpaj; yMEHHe HaxOJUTh AaCUMOTOTHl rpaduka (QyHKIHM; yMEHHE
BBIUUCISATh  MPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMIO3ULMHU (DYHKIMHA, HAXOAWTh YpaBHEHHE KacaTeIbHOH K Tpaduky
(GyHKIUMY; yMEHHE HaXOJWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKINH;
YMEHHUE HCIOIb30BaTh MPOU3BOAHYIO [UIA HUCCIEAOBAaHUS (DYHKIHIA,
HaXOJIUTh HaumOOJbIIME M HAaUMEHbIIME 3HAa4eHHUs] (YHKIUN; CTPOUTH
rpadMKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arapaTa MaTeMaTH4ecKoro
aHaJn3a; NPUMEHATH MPOM3BOAHYIO JUISI HAXOXKICHWS HAWIy4YILIEro
pelieHysl B NPUKIAJHBIX, B TOM 4YHCJIE COLMAIbHO-DKOHOMUYECKUX U

(bu3mvecKuXx 3amavdax; HaXOIUTh TJIOMATH U 00BbEMBI (PUTYP C TTOMOIIIBIO




HUHTCrpajla;, NpUBOAWUTH MPHUMEPBI MAaTEMAaTHYCCKOIO MOACIIMPOBAHUA C

oMoIIbio ¢ depeHInaTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHas (yHKINS,
KoMMo3uuusl (PyHKIUH, JIuHEHHAas GYyHKUWS, KBaIpaTu4Has QYHKIUS,
pauMoHanbpHass (QYHKLUSA, CTeNeHHass (QYHKLIUsA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmuueckass (QyHKIMH; YMEHHE CTPOUTh TIpapUKd H3yYEHHBIX
GbyHKUMH,  BBINONHATH  mpeoOpasoBaHusi  rpadukoB  (GyHKUIUH,
UCIOJIb30BATh TPaQUKH JUIsl U3Y4EHUsS MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
pelieHnH 3a7ad W3 APYruxX y4eOHBIX MPEIMETOB W 3a/a4 U3 peallbHOU
KHU3HHM; BbIpaKaTb (OpMyJIaMH 3aBHUCHUMOCTH MEXIYy BEJINYMHAMU;
WCIOJIb30BATh CBOWCTBA M TpaduKu (YHKIUH [UIS pelIeHus ypaBHEHHH,
HEpaBEHCTB U 3ajJjady C IapamMeTpaMmy; H300pakaTb Ha KOOPIMHATHOM

IIJTIOCKOCTH MHOXKECTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM 4YMCJIE Ha
IPOLEHTHI, JOJIM U 4YacTH, HA JABM)KEHHE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIACTH YIPaBJIEHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHMsI, YpaBHEHHs, HEPABEHCTBA M MX
CHUCTEMBI IO YCJIOBHIO 3aJa4dd, HCCIECNOBATH IIOIYYEHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHE MOJEIUPOBATH
peanbHblEe CUTyallMM Ha S3bIKE MAaTEMAaTHKHU; COCTaBIATH BBIPAKEHMS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOEHHBIE ~ MOJEIM C  MHCIOJb30BAaHMEM  ammapara  aiareOpsl,

MHTEPIIPETUPOBATH MTOIYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu(MeTHdecKoe, MeIuaHa,
HauOoJblllee U HauMEHbIIIee 3HAUYEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOTrO Habopa; yMeHHE HU3BJIeKaTb, MHTEPIPETUPOBATH
nH(popMalnIo, NMPEeACTaBICHHYI0 B TabIUIaxX, Ha quarpammax, rpadukax,
OTPa)KAIOIYI0 CBOMCTBA PEAJIbHBIX IPOLIECCOB M SIBJICHUH; MPENCTABIATh
vHpOpMAIUIO C TIOMOIIBIO TabnWI W JUarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKHE IaHHbIE, B TOM YHUCIIE€ C TPUMEHEHHEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapuecKu UCCIeq0BaTh COBMECTHbBIE

Ha6J'IIO,Z[eHI/ISI C MOMOMIBIO InarpaMm pacCCUuBaHusd U JIMHENHOM perpeccun

YMeHue onepupoBaTb IOHATHUSMHU: CIIY4alHBIM OIBIT W CIy4alHOE

COOBITHE, BEPOSTHOCTh CIy4allHOrO COOBITUS; YMEHHE BBIYHCIATH




BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(GOpMyIIBI  CIOXKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYITy MOJHON
BeposTHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (HAKTHI U (HOPMYIIHI,
OIICHUBATh BEPOSTHOCTH pEaJTbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMH:  CIIydaiiHasi BEJWYHMHA, pPACIpEleICHUe BEPOSTHOCTCH,
MaTeMaTHYeCKOe OXHUJIAHWE, JUCIICPCHs W CTAaHAAPTHOE OTKIOHCHHE
CIIyYallHOW  BENWYMHBI, (YHKIWW PpaclpeieieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAaJIBHOTO paclpe/IeIiCHUI; YMCHHE
WCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPEACICHUN sl PEIIeHUs 3a1ad;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIUX YHCEJ, METOJbI BHIOOPOYHBIX
WCCIICIOBAaHUM; yMEHHWE NPHBOJIUTH NPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIIMX YHUCET B TPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSX; YMCHHUE
OIIEPUPOBATH TOHSATUSMHU: COYCTAHWE, MMEPECTAHOBKA, YMCIO COYCTAHHMA,
YHCIO  TEPeCcTaHOBOK, OuHOoM  HpIOTOHA; yMeHHE  NPUMEHSTH
KOMOMHATOpHBIE (DAKTBHI U PACCYKICHHS I PEIICHHsSI 33a]a4; OIICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABISTh BEPOSITHOCTHYIO MOJICIb U

HHTCPIIPCTHUPOBATDH HOHy‘ICHHBIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YTJIa, INIOCKUN yroJl, IBYTrPaHHBINA
yros, TPEXTPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, MAPAJUICIBHOCTD U
NEPHNCHAUKYIIAPHOCTD IPAMBIX M HJ'[OCKOCTCfI, yrojia MeExXAay IpIMbIMH,
yroa MEXAy IpsAMOM UM IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSMH,
paccTositHue OT TOYKM 10 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMH,
paccTosiHUE MEXKIY IIOCKOCTSAMHU; YMEHHE HCIIOIb30BAaTh IIPU PEIICHUHU
3aaa4 U3Yy4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHHBATDH
pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOZCIN C IOMOIIBIO TC€OMCTPUYCCKHUX MOHATHH U BCJIMYHH, pPCIIATb

CBA3aHHBIC C HUMH ITPAKTUYCCKHUE 3a1a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOMAAb (GUTYPB, 00BEM (UTYPHI,
MHOI'OrpaHHUK, HpaBI/IJ'H)HI)II\/'I MHOI'OrpaHHUK, CCYCHHEC MHOI'OI'paHHHKA,
Ky0, mMapaijenenumnes, Npu3Ma, NuUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWINHAP, KOHYC, Imap, cdepa, miomaab chepsl, III0maIb
MOBEPXHOCTH MMUPAMUJbI, TPU3MBI, KOHyca, UWIHHIApa, O0BEM KyOa,
MPSIMOYTOJIBHOTO  TTapaJUIeTIeTuIIeia, MUPaMUAbI, MPHU3MbI, [THIHHIPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTU, CEUCHUS KOHYca M IHIUHIPA,

nmapaijiCJIbHbIC OCHU HWJIM OCHOBAaHUIO, CCUCHUC 1Iapa, IUIOCKOCTb,




Kacaromasicss chepbl, LUWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOIpaHHHUKa, M300pakaTh MHOTOTPAaHHUKH, (DUTYPBI U TOBEPXHOCTH
BpalEHUs, UX CEUYEHHUS], B TOM YHCIIE C ITOMOIIBIO JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSITh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(dhopMyIMpoBaTh ONpeesieHUs: U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; yMEHHE TNPOBOAUTH KiaccupUKanuioo Guryp Imo
pPa3IMYHBIM TpPU3HAKAM, BBINOJHATE HEOOXOJUMbIE JOMOJHUTEIbHBIE

MIOCTPOECHHUS
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YMeHue onepupoBaTh MOHATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MMePEHOC, CHMMETPHS Ha IIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOA0OMs, TMOM0OHbIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIC W TOJO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh TEOMETPHUECKUE OTHOILICHHS TIPU
pelIeHn: 3a/lad; HaXOJWTh T€OMETPUYCCKHE BEIWYMHBI (JUIMHA, YTOJ,
II0MIa1b, 00BEM) MPHU PEIICHUH 3a7ad U3 JPYTHX YUCOHBIX MPEIMETOB U
U3 peallbHOW JKU3HU; YMEHHE BBIYHCISITH TEOMETPUYCCKHE BEIUYMHBI
(nmHA, yroiy, MIOMIAah, OOBEM, IUIOMAJb TOBEPXHOCTH), HCIIONB3YS
M3y4YeHHbIE (DOPMYIBI U METOJBI, B TOM YHCIIE: TUIOMIAAh MOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCA, IWJIUHIpPA, IUIOMAab cepbl; 00bEM Kyda,
MPSMOYTOJIBHOTO Tapajulefienuneaa, MUPaMUIbl, TPU3MBL, UIHHIPA,

KOHYCa, 1l1apa, YMCHUC HaXOJUTb OTHOIICHHUE 00BEMOB HO)IO6HBIX (I)I/Il"yp
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YMeHue onepupoBaTh HNOHATHSMU: MPSMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOpPJWHATHI TOYKH, KOOPJHHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BECHNE BEKTOpa Ha YHUCIO, pa3lIoKeHHE BeKTopa Mo 0Oas3ucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE IMPOU3BENEHUE, Yol MEeXIy
BEKTOpAaMH; YMEHHUE HCIIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOJ

IJId pCICHUS TCOMETPUUCCKUX 3a/lad U 3a/ia4 APYTrux y‘Ie6HBIX npeaMETOB
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YMmenue BBI6I/IpaTB HO)IXO)I}IIJ_II/II\/’I MCTO AJid PCIICHUSA 3ala4H; IOHUMAaHUC
3HAYUMOCTH MATEMATUKHW B HU3YYCHHUU TPUPOJHBIX U 06IIIeCTBeHHI)IX
IponecCoB U HBJ'ICHPIﬁ; YMCHHC pacClioO3HaBaTb TIIPOABJIICHUC 3aKOHOB
MaT€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTH ITPUMEPBI MAaTEMATUICCKUX

OTKPBITHUHA POCCUUCKON U MUPOBOM MaTeMaTHYECKOW HAyKH




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
1 Yucna u BBIYUCIICHUS
11 Hatypanbhble u nensle yncina. [Ipu3Haku JeTuMOCTH LEeNbIX Ynces
19 Pamonanbupie  uncna. OOBIKHOBEHHBIE M JIECATHYHBIC JIpOOW, TIPOLICHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmerndeckuii KOpeHb HaTypaJdbHOU creneHu. [leiicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenbiM nokaszareneM. CTeneHb ¢ pallMOHAIbHBIM NoKa3areneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHHYC W TaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAaHTEHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JleciTuuHbIe U HATYpalbHbIE JTOraprUpMbI
JleiicTBuTenbHble  uyuchaa. ApudmeTnyeckue omnepanuuu ¢ JIeHCTBUTEIbHBIMU
17 yuciaamu. [IpubnmkEéHHbIEe BBIYMCICHUS, IIPABUIIa OKPYTJIEHUS, IPUKHU/IKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpa3oBaHue BeIpakeHUI
1.9 KommiekcHbie uncia
2 VYpaBHEHUs U HEPABEHCTBA
21 Llesbie 1 APOOHO-pAIIMOHATIBHBIE YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHS
24 IToka3zaTenbHble U JIorapupMudyeckre ypaBHEHHS
2.5 Lenbie n poOHO-palOHATIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapupMHUUecKre HepaBEeHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpamMu
211 Marpuiia cuCTEMBbI IMHEHMHBIX YpaBHEHUN. OnpeaenuTenb MaTpUIbl
3 OyHKIWH U TpaPuKu




OyHKIUA, cnocoObl 3amaHus GyHkiuu. ['paduk ¢GyHkiuu. B3zammHO oOparHBIC

3 ¢bynkuuu. YétHbie u HeuéTHbIe pyHKuMuU. [leproaunueckue QyHKINU
OOnacte ompeneneHuss M MHOXECTBO 3HadeHuUM ¢yHkuuu. Hymum ¢yskuum.
3.2 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHHEMYMBbl ¢QyHKIud. HauOomnblnee W HavMeHbIIEe 3HAUYCHHE
(GyHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHbIM M LEJbIM IOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0ii cTerneHu
3.4 Tpuronomerpuueckre QpyHKIIUHN, UX CBOWCTBA U TPadUKU
3.5 [Toka3zarenpHast u norapupmMudecKas QyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrorel rpadukoB  ¢dyakmuit. CpoiicTBa  QyHKIUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS [TOCIIEA0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuyeckas nporpeccun. @opmysa ClI0XKHBIX IPOLEHTOB
4 Hadana maremaTiueckoro aHammsa
41 [TpousBonnas pynxun. [I[pon3BogHbIE AIeMEHTAPHBIX (HYHKIIUI
[IpuMeHeHHe TPOM3BOJHOW K MCCIEJOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxieHne HanOombIIero 1 HauMEHBIIEro 3HaYeHUs (YHKUUU Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa U JOTuKa
5.1 MHOXeCTBO, Oniepali HaJl MHOKecTBaMu. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucatenpHas CTAaTHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 Ceomerpuist
7.1 ®urypsl Ha IOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena v MOBEPXHOCTH BPAILCHUS
7.5 KoopauHnats! ¥ BEKTOPEI










