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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH W IPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUH
00y4aroIMMUCs MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M  OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusp» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33Ja4yaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIIOTCS:

paclIMpeHue MpeaCTaBICHUs 0 TEOMETPUU KaK 4aCTH MUPOBOU KYJBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHU PACCYKICHUN;

¢opMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pELIEHUs, YMEHUS UX IMPUMEHSTh, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKJICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIJICKTYAIIbHBIX W TBOPUYECKUX
CrocoOHOCTEW 00ydaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPHUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHHSI pPAaclo3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIIPETALUY MOJTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 kmaccax sBisitorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopel U  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM HA YIUIyOJIEHHOM YpPOBHE OOydYE€HHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJBKO  TI0
coJlep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TMOCIIEIOBATENILHO U MOCTYIATENbHO, C
COOJIIOJIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCsl, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycioBus Ui auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX IMporpamMM, OO€CleuuTh YriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YUYEHUS MAaTEMaTUKH C
y4éTtoM BbIOOpa Oyayiied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npodecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpus» Ha yriayOiaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH, NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPaHHBIN
YTOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yrila. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB UM CHUHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumienn, NOPSAMOYTOJIBHBIA — NApajUleenune]] ©W  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TPABUIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOLAAN YCEUYEHHON MMPaMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpuss B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O pasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromme TMoBepxHocTeld. Tema BpamieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chephl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnomoOusi, roMmoreTus. PelmieHune 3amad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHMI: METOJ| CJIEJA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepalud HaJ BEKTOpamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBa BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3aja4.

JIBUKEHUs B IPOCTPAHCTBE

JIBmwkeHus: mpoctpancTBa. OToOpakeHus. [[B>keHUsS W paBEHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAasl CUMMETpPUS, 3€pKAJIbHAsS CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), YMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIo Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCcIUTAHHE:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHHE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00AIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYILICCTBCHHBIE MPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHU, YMO3aKIIOUECHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YU4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOIIEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOICTBO MO3UIMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHbIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BEIOMPATh CIIOCO0 PELIECHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJBl paboT, J0roBapuBaThbcs, OOCYXAaTh MpOIEcCC U pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax paldoThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» M  MHBIE), BBHINOJHATH CBOK 4YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUSA C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMHU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KiaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
HAa IJIOCKOCTH;

e CTPOWUTH CEUYEHHUS MHOTOIPAHHUKOB PA3JIUYHBIMHU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
HaxXO0XXJI€HUE TCOMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEILICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJEKaTh, MPeOoOpPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHSATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallU, MPUMEHSITh HU3yYCHHBIC MOHSATUS B
npolecce IMOMCKa peUleHHsT MaTeMaTH4eckd  chopMynrpoBaHHON
mpoOJIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpPaKkTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH,;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TENl BpPAILICHUS,
T€OMETPUYECKHX TeN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMU C KOMOWHALMSMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO ceprl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TUIOIIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOP/IUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4l HA BBIYMCIICHHUE YIJIOB MEXKY HMPSIMbIMU
U TUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUsS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS IUJIMHJIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO Y TIPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOH
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU dopme;

pelmarps 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluU, IPUMEHSATh N3YUEHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IIpPOLIECCE IIOMCKA  PEIICHHS
MaTeMaThyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHM, HCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
1 BBenenue B ctepeoMeTputo 23 1 https://edsoo.ru/
B3anmHoe pacnionoxeHue npsMbIx B
2 P P 6 1 https://edsoo.ru/
IIPOCTPAHCTBE
Y .
3 apaJlJIeNbHOCTD MPSAMBIX U INIOCKOCTEN B g https:/fedsoo.ru/
MIPOCTPAHCTBE :
IIepne oc
4 pr HHHIfyHﬂpH T HPAMBIX | 25 https://edsoo.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1 https://edsoo.ru/
6 MHororpanHuku 7 1 https://edsoo.ru/
7 BekTtops! B mpocTpaHcTBE 12 https://edsoo.ru/
I1 6006
2 OBTOPGHI/IG, 000011eHNE U CHCTeMaTU3alus 5 ) https-/fedsoo.ru
3HaHUI :
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
1 AHanuTH4eckasi reOMeTpHs 15 1 https://edsoo.ru/
I1 06006
2 OBTOPEHHE, 000 meHI:Ie " 15 1 https://edsoo.ru/
CUCTEMaTHU3alsl 3HAaHUU
3 O0BEéM MHOTOTPAaHHUKA 17 1 https://edsoo.ru/
4 Tena BpameHus 24 1 https://edsoo.ru/
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1 httos://edsoo.u/
KpPYIJIBIX TEIl :
6 JBro>xkeHus 5 1 https://edsoo.ru/
I1 6006
7 OBTOPCHIE, 000 meHI:Ie " 17 2 https://edsoo.ru/
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa U300paKEeHUs! Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KoB), cepeInHbI OTpe3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi 1 miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsATHS: nepecekaronmecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKeHUE

MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N3o00paxkeHne ceueHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
peopa. M3o0OpakeHne nepecedcHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MMOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

11

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MTOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

12

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHms
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MMOCTPOEHHBIX CEYEHUN Pa3HbIMU [IBETAMHU

13

N306paxenue ceyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTE. PackpammBanre
MMOCTPOEHHBIX CEYEHUN Pa3HbIMU [IBETAMHU

14

Merton cnesioB it MOCTPOSHUS CeUSHUN




15

16

17

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa niepece4eHni PsIMBbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHuil MpsSIMbIX U
IIOCKOCTEN

[TocTpoenue cevueHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLHOHANIBHBIX oTpe3kax. [logobue
TPEYTOTHHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4YepTexkax. McTtopus pazBuTus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

27

Kontposbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpanctse. CKpeluBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsmbix. [lapansenbHblie npsMele B
IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOM NPSMOU, TPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoi. JlemMma o nepecedeHun
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX MapajuieabHbIX NPsMbIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. U300pakeHre pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacIoIOKEHUEM NPSIMBIX B IIPOCTPAHCTBE

30

[TonATus: mapayIeaTbHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapayIeIbHOCTH MPSMON U MIIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexKe U
napajuieNIbHOTO IPYTroii mpsimoii. Pacuér
OTHOIIICHHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSI IOCTPOCHUS CEUeHHM Ky0a 1
napasenenumnena. CBoncTBa
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 nmapajuIeIbBHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
4yepe3 TOUKY, HE MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUCHUS
[P [IEPECEYCHUN IBYX MapalIeIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECeUEHUH MPSMOH ¢
IBYMs apaJljIeIbHbIMU TJIOCKOCTSIMU




38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajuiejienunena

Brruucnenue e oTpe3KoB B KyOe U
IPSMOYTOJIbHOM INapaJulelenunesie

[lepnieH UKy ISIPHOCTD MPSIMOM U
wiockocTH. [Ipu3Hak
MEePIEeHIUKYIISIPHOCTU MIPSIMON U
IJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocTy. [Ipu3Hak
MEPIEHIUKYISIPHOCTH IIPAMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISAPHON K INIOCKOCTH

45

46

47

[ImockoCTH M EPIIEHIUKYJIIIPHBIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[InocKkOCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYISIp U HAKJIOHHAS.
ITocTpoeHue neprneHauKyIsapa U3 TOUKU Ha
PSIMYIO

48

[lepnenquKynasp U HAKIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOUYKU Ha
MPSIMYIO

Teopema o Tpéx nepneHAUKYIsIpax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast u oOpaTHasi)

51 Yroa Mexay CKpeIUBarOIIUMHUCS
MPSIMBIMU
[Touck nepneHauKyJIJISpHBIX MPSAMBIX C

52 MIOMOILBIO NEPIEHAUKYJIPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
IToctpoenue ceuenuit kyba, Ipu3Msl,

54 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIockocTu. [lnockoctn
CUMMETPUI B MHOTOTPaHHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIe/ICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTOsSHUI OT TOUKH JI0 IIIIOCKOCTH

60 CriocoObI OMYCTUTP MEPIICHIUKYJISPHI:




61

CUMMETpPHUS, CIABUI TOUYKH 110
NapajuIeJIbHON IIPSIMOU

CaBur no HenapauieIbHON NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yroy MeXay NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

IloBTOpEHME: YrOa MEKIY

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

66

JIByrpansblil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYT'PAHHOIO yTila

67

68

69

[lepnenaukynspusie miockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYJIIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHIuKyJISIPHOCTH
IUIOCKOCTEM; TeOpeEMa O IPSAMOK
MEepECEUCHUS JBYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INTIOCKOCTH
[IpssMoyTonbHBIN Tapasienenumnes; Kyo;
W3MEpEHHs, CBOMCTBA IPSAMOYTOJIBHOTO
rapajuienenuIena

70

Teopema 0 tMaroHany NPSMOYTOIBHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEHIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe NIOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

73

74

75

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCHIMBAOIHUMUCS ITPAMBIMHU C
IIOMOIIBIO HepHeH,Z[I/IKYJIHpHOﬁ INJIOCKOCTH

76

TpéxrpanHblil yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JJIsI
TPEXTPAaHHOTO yIJIa

77

78

79

DneMeHTHI ChePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie
KontponbHas padora "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Inpamna. Bunael nupamun. [IpaBunpHas
nrpamMuaa




[Tpusma. [IpsimMas u HaKIOHHAS TPU3MBL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapasienenumnen, Kyo

23 Brimykibsie MHOTOTpanHuky. Teopema |
Ditnepa
Brinykible MHOrOrpaHHuku. Teopema

84 Oiinepa. [IpaBuiibHBIC U TTOJIYTTPaBUIILHBIC 1
MHOTOTPaHHUKH

85 KontposbHas padora "MHoOrorpaHHUKU" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuio mapasienenumnena 1

90 YMHOXeEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe Mpou3BeJICHNE 1

93 Brrauciienue yria Mexmy BEKTOpaMu B !
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1

97 IIpocreiimue 3ana4u ¢ BEKTOPaMHU 1

98 O0o001IeHNe U cucTeMaTu3alys 3HaHUH 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTesibHbIE PeCypPChl
padoThI padoTbl

[ToBTOopenue Tembl "KooparHaTel

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://resh.edu.ru/subject/17/11/
npocTtpaHcTae"
[ToBTopenue Tems "CkansipHoe

2 P " p 1 https://resh.edu.ru/subject/17/11/
MIPOU3BE/ICHNE BEKTOPOB
[loBTOpeHue Temsl "Borunicienue

3 yriia MeXAy BEKTOpaMu B 1 https://resh.edu.ru/subject/17/11/
npoctpancTae"
IToBTOpEeHUE TeMbI "YpaBHEHME

4 MPSAMOM, POXOAALIEN Yepe3 ABE 1 https://resh.edu.ru/subject/17/11/
TOYKH"
VYpaBHEHHE MIIOCKOCTH, HOPMaJb, .

5 p p 1 https://resh.edu.ru/subject/17/11/
ypaBHEHUE IJIOCKOCTH B OTpe3Kax
VYpaBHEHUE IIJIOCKOCTH, HOPMAIlb, ]

6 p p 1 https://resh.edu.ru/subject/17/11/
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 https://resh.edu.ru/subject/17/11/
JIuHeliHbIe HEPABEHCTBA, .

8 . 1 https://resh.edu.ru/subject/17/11/
JMHEWHOE TPOrpaMMHUPOBAHHIE
Jlunelinbie HEpaBEHCTRA,

9 . P 1 https://resh.edu.ru/subject/17/11/
JWHEWHOE TPOTrPAaMMHUPOBAHIE
AHaJIUTUYECKUE METOJIbI pacuéTa

10 yrila MeXay IpsIMBIMU B 1 https://resh.edu.ru/subject/17/11/
MHOT'OTpaHHUKAX




11

12

AHanuTuyeckue MeTobl pacuéra
yriia MeXIy IIOCKOCTSIMU B
MHOT'OTpaHHUKAX

®dopmyna pacCTOSHUS OT TOUKU
710 TJIOCKOCTH B KOOPAMHATAX

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

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

13

Haxoxnenue pacctostHuii oT
TOYKH JI0 TUTIOCKOCTHU B Ky0Oe

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

14

15

16

Haxoxnenue pacctostHuii OT
TOYKH JI0 INIOCKOCTH B
MPaBUJILHOM MUPaMHIE

KonTponbnas pabota
"AnanuTuyeckas reometpus”
CeueHurss MHOTOTPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

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

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

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

17

18

19

20

CequHﬂ MHOFOI’paHHI/IKOBI MCTO/I
CIIeIOB

CeueHrs MHOTOTPaHHUKOB:
CTaHJIapTHHIE IJIOCKOCTH,
MepECEUCHUS NIPSMBIX U
TIIOCKOCTEH

HapaJ'IJ'ICJ'ILHLIC IpsAMBIC U
IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

[TapamensHbIe IpsIMBIE U
IJIOCKOCTH: PaCUY€T OTHOLUEHUI

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

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

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

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

21

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YTJIBI MEXKIY
CKpCHIUBAOIIUMHUCS ITPAMBIMU

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




22

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYISIPHBIX TUIOCKOCTEN
U OPSIMBIX, CHMMETPUN
MHOTOT'PaHHUKOB

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

23

24

25

[lepnieniuKyIsipHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MepHeHIUuKyIsIpax
[leprnienuKyIsipHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

[ToBTOpenue: ionaau
MHOT'OYTOJIbHUKOB, (hOpMYJIbI 17151
IUI0IIAazeH, COOOpaXKeHUs
noo0us

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

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

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

26

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
II0IIazeH, COOOpaXkeHUs
noo0us

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

27

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IUIOIIAIeH, COOOpaKeHUS
no100us

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

28

IImomanmu ceuenunii
MHOTOTPaHHHUKOB: TUTOIIIA I
ITOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUsI MOA00HS

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

29

IImomann ceuenunii
MHOTOTPaHHUKOB: TIIOIIA TN

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




30

MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKECHHSI TOA00MS

KonTponbnas pabora

"[loBTOpEeHUE: MHOTOIPaHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

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

31

O05BéM Tena. O0beM
[PSAMOYTOJIBHOTO
napauie/ieune1a

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

32

33

34

35

3anma4un 00 yaBOCHUHU Ky0a, O
KBaJparype Kyda; 0 TPUCEKIIUU
yria

CrepeoMeTpHUECKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napaiesienumnesa
[TpuknaaHbIe 3319, CBSI3aHHBIC
C BBIYHMCIIEHUEM 00BbEMaA
MPSIMOYTOJIBHOTO
napaiesienumnesa

O0BEM npsIMOit TPU3MBI

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

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

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

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

36

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

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

37

38

[IpuknanHele 3a1a4m, CBSI3aHHBIE
¢ 00bEMOM IPSIMOM TPU3MBI
Brruucnenue 06EMOB Tel ¢
IIOMOUIBIO ONPEAEIEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM

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

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




39

IIPpU3MbI

Brruucinenue 00bEMOB TeI C
[TOMOIIBIO OMPEIEIEHHOTO
uaTerpaiga. O0bEM mupamuIsl

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

40

®opmyia 00bEMa MUpaMUIbIL.
OTtHO1IEeHNEe 00BEMOB MTUPAMUJL C
OOIIKM YTIIOM

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

41

42

43

®opmyia 00bEMa MUpPaMUIbIL.
OTtHOmIeHNE 00BEMOB MTUPAMUJL C
O0IIKM YTIIOM
CrepeoMeTpuueckue 3aJauy,
CBsI3aHHbIE ¢ 00BEMaMU
HAaKJIOHHOH IPU3MBbI
CrepeoMeTpuueckue 3aJauy,

CBSI3aHHBIC C 00BEMaMU
nrupaMuabl

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

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

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

44

[IpukitagHeie 3aga4u 10 TemMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKIIOHHOW MPU3MBI

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

45

46

47

[IpukitagHeie 3aga4u 10 TemMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MTUPAMHU/TBI

[Tpumenenne o0BHEMOB.
Behruriciienne paccTosHus 10
IUIOCKOCTH

Konrtponsnas padora "O0béM
MHOrOrpaHHHuKa"

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

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

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

48

Hunuaaprdeckas MIOBEPXHOCT,

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




49

o0pa3yromue HUIMHIPHIECKON
MMOBEPXHOCTHU

Humuaap. [psimoit kpyroBoit
umuHap. [Inomaas noBepxHoctu
UWIMHIpA

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

50

Konnueckas noBEpXHOCTB,
o0pa3yronme KOHUIeCKOn
nosepxHoctu. Konyc

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

51

52

53

CeueHue KOHycCa MIOCKOCTHIO,
MapajiebHOM MJIOCKOCTH
OCHOBAaHUA

VYceuénnslil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomane 60KOBOI MOBEPXHOCTH
Y TTOJIHOW MTOBEPXHOCTU KOHYyCa

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

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

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

54

55

56

57

[Tnomane 60KOBOI MOBEPXHOCTH
Y ITOJIHOYM ITOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BEIUMCIICHHE,
MOCTPOEHUEM CEUCHUH LIMIIMHIIPA,
KOHyca

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BEIUMCIICHHE,
MOCTPOEHUEM CEUCHUH LUIIMHIIPA,
KOHycCa

[Ipuknagsele 3a1aun, CBSI3aHHBIE
C UMJIMHIPOM

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

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

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

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

58

[TpuknagHelie 3a1a4u, CBSI3aHHBIE

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




59

C WIMHAPOM

Cdepa u map

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

60

61

62

63

[Tepeceuenue chepsl u mapa ¢
iockocThlo. Kacanue mapa u
cdepsl IOCKOCThI0. Bua n
n300pakeHue mapa

[Tepeceuenue cdepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa

VYpasuenue chepsl. [Lnomanp
cdhepsl 1 e€ yacTei

Cummerpus chepsl u mapa

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

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

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

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

64

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTeIbCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEpoi U 1IapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

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

65

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTebCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEpOH U 1IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

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

66

67

[TpuknagHelie 3a1a4u, CBSI3aHHBIE
co cepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha
TJIOCKOCTH, BBIYUCIICHUS B
OKPYKHOCTH, CTaHJJapPTHBIE

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

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




68

noxoous

Pazauunsie KOM6I/IHaI_[I/II/I TCII
Bpalll€HHsA 1 MHOT'OI'PpaHHUKOB

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

69

70

71

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

3amaun o TeMme "Tena u
MOBEPXHOCTH BpamieHus"
KonTponbhas padora "Tena u
MOBEPXHOCTH BpamieHus"

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

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

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

72

73

74

O0béM mmmuHIpa. Teopema 00
00BEME MPSMOTO MIITUHIPA
Brrunciienue 006EMOB TEI C
MOMOIIBIO OIIPEACIEHHOTO
unTerpana. O6bEéM KoHyca
ITnomanau 60KOBOM U MOJIHOM
IOBEPXHOCTH KOHYCa

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

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

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

75

CrepeomeTpHuyuecKue 3a1auH,
CBA3aHHBIC C BIYUCICHUEM
00BEMOB LIMIIMH Ipa, KOHYCa

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

76

77

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI U IUIOMIAINA
MTOBEPXHOCTEN Ten"

OO0BEM 1mIapa 1 MapoBOro
cextopa. Teopema 00 0OBEME
mapa. [lnomans cdepsr.
CrepeomeTpruecKue 3a1aum,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB 11apa, 11apoBOIo

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

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




78

79

80

81

CECIMCHTA U MIapOBOI'o CEKTOpa

[Ipukiiagueie 3aga4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM I11apa U MJIOMIAIBI0
chepnl. COOTHOIICHHS MEXTY
IJIOIIAASIMUA TTOBEPXHOCTEUN U
00BbEMaMH IMOJOOHBIX TEII

[Tono6HbIe Tena B MPOCTPAHCTBE.

N3menenne o0bEéMa 1pu mo1001.

CrepeoMeTpHUYECKUE 3a/1a4uH,
CBSI3aHHBIE C BBEIYMCIIEHUEM
00BEMOB TEJ U ILJIOIIAAEH
MMOBEPXHOCTEN

Kontponbnas padota "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

JIBM>KeHUS MPOCTPAHCTBA.
OTtoOpakenusi. J|BrkeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBUKCHUN

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

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

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

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

82

Buael nBukeHMil: napaiiebHbII
IIEPEHOC, LIEHTPAIbHAS
CUMMETPHUS, 3epKajIbHAs
CUMMETPHUS, TIOBOPOT BOKPYT
IpsAMOI

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

83

[IpeobpazoBanms mopoowms.
[Ipsimas u chepa Diinepa

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

84

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHNE JBUKEHUS

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




85

86

87

88

&9

90

91

KontponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alusl 3HAHHIHA:
"[TapayenbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHH:
"BexTopsl B ipocTpaHcTee”

O6o6maromee nmosropenue 11
MOHATHUI U METO/IOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B ipocTpaHcTee"”

Ob6o06m1aromiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucreMaru3anusa 3Ha"Hui: "O0beM
MHOT'OrpaHHHUKa"

O6o6m1aromiee nosropenue 11
MOHATHM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOT'OrpaHHHUKa"

O6o6m1aromee nosropenue 11

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

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

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

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

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

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

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




MOHSATUI U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
CHCTEeMaTH3alus 3HAaHUI:
"[lnomanu moBepXHOCTU U
00BEMBI KPYTIIBIX T

92

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"[lnomaau MOBEpXHOCTU U
00BEMBI KPYTIBIX TET"

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

93
94

HToroBast KOHTpOJIbHAS paboTa

HroroBas koHTpoNbHAs paboTa

95

96

97

98

99

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ posib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI
HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEpEOMETPUH

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

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

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

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

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




100

101

102

KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHUH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPHH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKH U e€ pOojib B Pa3BUTUU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

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

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

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

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. ['eomeTpust; yriyoiaeaHoe ooyuenue, 11 xkmacc/ Mep3msik AL,
Homwuposckuii [I.A., ITonsikoB B.M.; nox peaakiueit [logonsckoro B.E.,
OO6111eCTBO ¢ OTPAaHUYCHHOW OTBETCTBEHHOCTHIO M31aTENbCKU IEHTP
«BEHTAHA-I'PA®y; AxunonepHoe ooimectBo «M3narensctBo «IIpocBemienne»
* Martemaruka. ['eomeTpus; yriyonenHoe o0yuenue, 10 kinace/ Mepsznsk AL,
Homuposckuii [I.A., ITonsikoB B.M.; mox peagakuueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocserieHunes
['eometpus, 10-11 kmaccrl/ [loropenos A.B., AkiionepHoe 00111eCTBO
«M3marenscTBO «IIpocBenieHne»

MareMartuka: anredpa u Hayajaa MaTeMaTHYEeCKOTO aHaJIu3a, TeOMETPHSI.
I'eomeTpus, 10-11 knaccel/JI.C.AtanacsiH, B.®.byTy308,

C.b.KanomieB\AknnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
N3yuenne reometpun 10-11\ C.M.Caaxksn B.®.byty3oB

Mockaa. «IIpocsemenue» 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



bu6moreka [{OK https://urok.apkpro.ru/
PO https://resh.edu.ru/subject/51/11/

Sxmacc https://www.yaklass.ru/SchoolClass?from=men
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