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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYNBAET BOZMOKHOCTh U3YyUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MNPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PELICHUH N€OMETPUYECKHUX
3aJa4, YMEHME BBIIBUIAaTb M OINPOBEPraTb TUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYaAJIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs Ipu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHOi obnactu «MaremaTtuka u
uHpopMaTrka»  yepe3  O0OEClEUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX JUIsSl YCIIEIIHOTO MPO(hecCHnOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAHUEM MATEMATUKH.

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

paclIMpeHne NPEACTABICHUS O T€OMETPUH KaK 4YaCTU MHUPOBOU KYyJBbTYPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYIKAKOLIEr0 MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSATh, YMEHHS JIOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tella BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

dbopMHUpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHUYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4d U 3a]1a4 C MIPAKTHUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYAJIbHBIX M  TBOPUYECKHX
CrocOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHSI pPAaclo3HaBaTh IMPOSIBIICHUS TEOMETPUUECKUX TMOHATHM, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALUY MOJTYyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKATEILHBIMU JTUHUAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpPOBHE OOydYE€HHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUN  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaMm oOyuenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU MOCIIEIOBATENIBHO U MOCTYIATENbHO, C
COOJII0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YUYaIOIIUXCsl, PacIupss U yriayOmsis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIIAIONICH yueOHOro npeameTa «MaremMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yvaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [TapamiebHOCT IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockocth. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOoeKTUpoBaHHs. W3o00paxenue
¢Guryp B mapayyiesbHONW MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MpsAMOM 10  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEW: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM WM IUIOCKOCTBIO, JBYIPaHHBIN
yIOJI, IMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumienn, OPSAMOYTOJIBHBIA — NApajulesenunes;] ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTHM U IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPaMHUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuieienunea1a, CUMMETPUsS MPABWIBHBIX NPHU3M, CHMMETPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOXKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa M M1apoBOTo
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, roMmoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, TOBOPOT 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 PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKONM MAaTeMaTHUKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX [JOCTHXKEHMM B JPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, chopMUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEIECHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUECKUE 3HAaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccur U pearn30BbBIBATH COOCTBEHHBIC KU3HECHHBIE TILIAHBI,
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 BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-DKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATEMAaTHYCCKUX 3HAHWM JJIs pelmieHus 3amad B 00yacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN  MEXJy MOHATUSAMH, (POopMyIUpOBaThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /7151 0000IIEHHS ¥ CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JleJIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, SIBICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
HIOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpapUuecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeJsIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOIO TOYKY 3pPEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C Y4€TOM 3ajau
NpEe3eHTALUK U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTEeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yIbTaTOB JESATENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYIIECTBA KOMaHAHOW W MHAUBUIAYAJTIbHON
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh IE€Jlb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcCC MU pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» M MHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOZHO OMEpUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPHUU U CIEJCTBUS W3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJTaCCU(UIIMUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATHUSMH, CBSI3aHHBIMA C  yIJlaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATH ~ MHOTOTPAHHMKH,  BBIOMpas ~ OCHOBaHHS I
KJaccuukanuu;

e CBOOOZHO  OMNEPUPOBATH  TOHATHSAMHU, CBA3AHHBIMU C  CEUCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIIOJIHATH NapaJLIENbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBIMIOJIHATH U300paKeHHs (GUTYpP Ha MIIOCKOCTH;

e CTPOUTHh CEYEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTY:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIIATH IJIOIIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMH/Ia),
reOMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyT;

e CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHUsI B HPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
duryps;

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

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEMATHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 33/1aY;

e U3BJIEKATh, MpPEOOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIE CUTYAllMM, MPUMEHATh M3yYEHHbIE MOHSATHS B
mpolecce IMOMCKA  pelieHuss MaTeMaTU4yecku  CcOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYMH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



¢ CBOOOJTHO OIEPUPOBATH TMOHSATHUSMHU, CBA3AHHBIMU C I[HJIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LWIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJia BpalieHus (IWIMHIP, KOHYC, cepa u map) u OObICHITH
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATh B3AUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpalllCHHUS,
T€OMETPUUECKUX TEJ C MPUMEHEHHEM (popmyT;

e CBOOOJHO OINEpPUPOBATH MOHATUSMH, CBS3AHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlCHUS;

e BBIYUCIIATh COOTHOIIECHHSI MEXIY IJIOIIAIIMUA MOBEPXHOCTEN M 00bEMaMu
IMOT00HBIX TEN;

e M300paxkaTh HW3y4yaeMble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIIOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 33Ja4M HAa BBIUMCICHHUE YIJIOB MEXY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PELICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJTHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJl BpAlllCHHs MpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEYEHUS ILMIMHIpa
(mapaJuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YEpPE3 BEPILUHY ), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



e IOKa3bIBaTh TEOMETPUYECKUE YTBEPIKICHUS;

o PUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJayd Ha JOKa3aTeIIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUICCKUX BEIMYUNH;

o MPUMEHSTHh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CHCTEMBI TIPH PEIICHUHN CTePEOMETPHUSCKUX 3a/1a4;

e IPUMEHSATH MOJYYCHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OILICHWBATh peajbHbIC CHUTYallMd, MPUMEHATh H3yUEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHIYeCKH
chopMyIMPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYCCKUE 3aJ1ayl, CBSI3aHHBICE C HAXOXKICHUEM T€OMETPHUUCCKUX
BCIINYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpaMMblI Bcero Kontpoapueie | Mpakruueckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebi
1 BBenenue B crepeoMeTpuio 23 1
) B3aumMHoe pacronoxxeHue npsMbIx B 6 |
IPOCTPaHCTBE
3 [TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH B g
IPOCTPaHCTBE
4 [leprieHAUKYISIPHOCTD MPSIMBIX U ’5
IUIOCKOCTEH B IPOCTPAHCTBE
VYrusl 1 paccTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsb! B IPOCTpaHCTBE 12
2 HOBTOPCHI/IG, 000011IeHNEe U CHCTEMATHA3AIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne i/t f:;?;:iﬁ:::me PASIEIOn 1 TeM Beero Kontpoubnsie | IIpakTnuyeckue f:;l;g)f OlBa];l:?Ibel e
padoThbI padoThI pecypebi
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpEHHE, 0606H_[eHI:Ie u L5 1
cucTeMaTru3anus 3HaHUi
O0bEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KpPYTJIBIX TEJ
6 JBroxeHus 5 1
. [ToBTOpEHHE, O606HI€HI§G u 17 )
cHUCTEeMaTu3aIus 3HAaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

Jara
U3y4yeHust

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchbl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTus crepeoMeTpun: ToUKa, psimas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IIpaBWJia U300paKEHMsI HA PUCYHKE
IJIOCKOCTH, NMAapaJIJIEJIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHS: MepeceKkaroecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

4-8.09

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepecekarommecs npsmasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHH1KH, U300pakeHue
MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

11-15.09

AXCHOMBI CTCPCOMCTPHU U IICPBLIC

18-22.09




CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
crneactBus u3 HUX. CocoObl 3a1anus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

18-22.09

10

N3o00paxkeHne cedeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pEopa. M3o0pakeHne epeceacHHsI
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBanme
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

11

N3o00paxkeHne ceueHuil mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pEopa. M3o0pakeHne epecedcHHsI
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBanme
MMOCTPOEHHBIX CEYEHU Pa3HbIMU [IBETaMHU

12

N3006paxenune ceueHunit nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJIyYEHHBIX IUIOCKOCTe!. PackparimBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

25-29.09

13

N300paxenune ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTyYEHHBIX IUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH

14

MeTton ClIeaoB s MMOCTPOCHUMA CcedeHUI

2-6.10




15

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHuil MPSIMbIX U
IUIOCKOCTEN

2-6.10

16

Mertoa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CBolicTBa nepeceyeHuil MPSIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue cevueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 111aroB
MIOCTPOEHUS

9-13.10

19

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

20

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh L1aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPIIMOHANIBHEIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

16-20.10

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus

23-27.10




INIAaHUMETPUHN U CTECPEOMETPUU

23

KonTponbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMelx B
npoctpadcTBe. CKkpeluBaromuecs
npsiMble. [Ipu3Haky CKkpemuBaromuxcs
npsMbIX. [lapamiensHbie npsiMbIe B
IIPOCTPAHCTBE

23-27.10

25

Teopema 0 CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NMPAMOU, ITPOXOSIIEH YePe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTh TpeX NpsMBIX. Teopema o
TpEX MapajuleNIbHBIX NpAMBbIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

6-10.11

28

[enTpansHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

3aaun Ha NJOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pAacIoIOKEHUEM NIPSIMEBIX B IIPOCTPAHCTBE

30

[TonsATHA: mapamuIeTbHOCTh MPSMOM U

13-17.11




IJIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOK U
IJI0CKOCTH

31

I'eomeTpuueckue 3a7aun Ha BEIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO MIPSMYIO Ha YepTexKe U
napajuieJIbHOTO Apyrou npsiMoi. Pacuér
OTHOILLIEHUN

33

[TapannenpHas MPOEKIKs, IPUMEHEHNE
JUIS IOCTPOCHHUSI CEYCHHM Ky0a U
napasenenumnena. CBoicTra
napajuieJenuIeaa u Ipu3Mbl

20-24.11

34

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He TPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamienabHbIX MIIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX IEPECEUEHNUS
IIPY NIEPECEUEHUN JIBYX MapaljIeNIbHbIX
ILUIOCKOCTEMN TPEThEU

27.11-1.12

37

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX MPSAMBIX,

4-8.12




3aKJIIOYEHHBIX MCXKAY napaljiCJIbHbIMU
IIJIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYMA 1IapaJlJICIIbHBIMU ITIJIOCKOCTSMHA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPUS
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

4-8.12

40

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajesenumnesa

41

Brruucnenue ajiuH OTPC3KOB B KY6C n
IpAMOYT'OJIbHOM IapaJlJICIICTIMIICIC

42

[leprieHAMKYIAPHOCTD MPSAMOU U
mockocty. [Ipu3Hak
MEePIEHIUKYISIPHOCTU PSAMOUN U
IIJIOCKOCTH

11-15.12

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIPHOCTH IIPAMON U
IIJIOCKOCTH

44

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

18-22.12

46

[ImockoCcTH M NepIeHINKYJIISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepnenuKynasp U HAKIOHHAS.

25-29.12




[TocTpoenue neprneHauKysgpa U3 TOUYKU Ha
PSIMYIO

[lepneHuKysAp U HAKIOHHAS.

48 [TocTpoenue nepneHIuKyIsIpa U3 TOUYKH HA 25-29.12
IPSIMYIO

49 TeopeMa 0 TpEX NEpPHEHAUKYISIPAX
(mpsimast u oOpaTHasi)

50 Teopema 0 TpEX NEpPHEHANKYISIPAX
(mpsiMast u oOpaTHas)

51 Yroa Mexay CKpeIUBarOIIUMHUCS
IPSIMBIMU
[Touck neprneHauKyIISpHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIIIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyba, IpU3MBlI,

54 MPaBUILHON MTUPAMHJIBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuennii kyda, MIpU3MBlI,

55 MPaBUJILHON MTUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTH. [InockocTn
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyISIPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 0 IJIOCKOCTH

60

Cr1ocoObl OIyCTUTb NEPIEHANKYIISPHI:
CUMMCTpPUA, CABUTI TOYKHU I10
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3anmuoe
PacroJOoKEeHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHctae"

63

HOBTOpeHI/IeZ YIroJj MCXKAY IIpAMBIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYTOJIBHUKE, TCOPpEMaA
KOCHHYCOB

64

IloBTOpEHME: YrOa MEKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘IGCKl/Ie METOJABI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OT'PAHHHUKAX

66

JIByrpanHbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOIO yTIila

67

[Tepnenaukynspusle m1ockocTH. CBONCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
MEepEeCEeUCHMs JBYX MIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH




69

[IpssMOyTONBHBIN MapajuIeNenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajuiesienuneaa

70

TeopeMa 0 1MaroHany NpPsMOYTOJIbLHOTO
napajJiesienuIes1a U ClIeJCTBUE U3 Heé

71

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJla4d, CBS3aHHBIE CO B3AUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKpPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIe TNIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

73

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

74

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH

75

Beluncnenue paccTosHUN MEXKILY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYJIIPHON TUIOCKOCTH

76

TpEXrpaHHbIl yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yriioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DneMeHTHI CPepUIecKoil TeOMETPHH:
reo0JIe3M4eCcKue JIMHUHN Ha 3eMIie

78

KonrtponbHast padota "Yrisl u
paccrosiHus"




Cucremaru3zanus 3HaHUK "MHOTOTpaHHUK

79 " 1
U €T0 2JIEMEHTHI

20 [Mupamupa. Buasl nupamua. [lpaBunsnas 1
nupamua

21 [Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

%) [Ipsmoit napamienenunes, |
MPSIMOYTOJIBHBIN Mapasuienenumnesn, Kyo

23 Boinykible MHOrOrpaHHuku. Teopema |
Diinepa
Boinykible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U IOJIyIIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHororpanHuku" 1

26 [lonsiTHe BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [TpaBuno mapamnenenurnena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
Pasnoxxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CxansapHoe Npou3BeICHNE 1

93 Boruncnenue yria Mexx1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1




95 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
98 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 Hrorosas koHTpobHas paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O6001eHre U cucTeMaTu3alis 3HaHUA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Jara nudpoBLIe
Ne i/ Tema ypoka bp
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
pecypcsl
| IToBTOpenue TeMsl "KoopauHaThl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkalispHOE 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncienue yria 1
MeEX]ly BEKTOpaMH B IIPOCTpaHCcTBe"
4 [ToBTOpEeHue TeMbl "YpaBHEHHE IPSIMOH, |
MPOXOJIAIIEH yepe3 B TOUKH"
5 VYpaBHEHME MJIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IJTIOCKOCTH, HOPMAJb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE |
IpOorpaMMHUpPOBaHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE |
pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria |
MEXIy MPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéTa yria )

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHUKAX




®dopmysia pacCTOSHUSI OT TOUKH J10

12 IUIOCKOCTH B KOOpJIMHATaX

13 HaxoxzaeHue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B MPAaBUJILHON TUPAMUIE

15 KoHTtposbHas pabota "AHamuTHdeckas
reomerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE

18 IJIOCKOCTH, IIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEMN

19 [TapanienpHble NPsIMbIE U TJIOCKOCTHU:
napasuleJIbHbIe CEUECHUS

20 [TapamienpHble IPSIMBIE U TNIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapamienpHble IPSIMBIE U TNIOCKOCTH:

21 YIJIBI MEXKY CKPELIMBAIOILIUMUCS
IPSIMBIMU
[leprieHauKyIsIpHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIISPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB

” [leprieHquKyISIpHBIE IPSIMBIE U

IUIOCKOCTH: TeopeMa 0 Tpex




HEePIeHIUKYIIpax

24

IlepnenauKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHUKAX

25

IToBTOpEHue: mIomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TIonIael, cooopakeHus Mo00us

26

IToBTOpEHue: mIoMaAH
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JUISI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

27

[ToBTOpEHUE: MO U
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JUIsI
TJI0IAJIeH, COOOpaXKeHUsI TO100UsT

28

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

29

[Tnomanu ceyeHuit MHOTOTPAaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00HS

30

Konrtponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O61éM Tena. OObEM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 00 yaBOCHUH Ky0a, 0 KBaJpaType
Ky0a; O TpUCEKLIUHU yria

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOIHHOTO




napauicicnuicaa

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00bEMa MPSIMOYTOJIBHOTO
napajuiejenumneia

35 O0BEM ITPSAMON ITPU3MBI

16 CrepeomeTpuyecKkue 3a/1a4u, CBI3aHHbIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [IpuknagHele 3aa4u, CBSI3aHHbIE C
00BEMOM TIPSAMOI TIPU3MBI
Boruncnenue 06bEMOB TeN ¢ TOMOIIbIO

38 onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uuterpaiga. Oobém
MAPaMU/IbI

40 ®dopmyna o0bEMa mupamuasl. OTHOIIIEHUE
00BeMOB MUpaMu ¢ OOLIUM YIJIOM

A1 dopmyna 06béMa nupamuibl. OTHOIIEHHUE
00BEMOB MUpaMu ¢ OOLIUM YIJIOM

4 CrepeoMeTpHUeCKHE 3aJa4l, CBI3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuecKre 3aJaul, CBS3aHHbIE C
00BEMaMH THpaMUIBI
[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsI3aHHBIE C 00HLEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun o Teme "OObEMBI




Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienne

46
PAcCTOSIHUS J0 MIIOCKOCTH

47 KoHnTtponbhas pabora "O0bEM
MHOTOTrpaHHHKA"
[{unuHapuyeckas MOBEPXHOCTb,

48 00pasyoIue MIHHIPUICCKOM
MMOBEPXHOCTHU

49 Hunuuap. [pssmMoit KpyroBoi HUIHHIP.
[Tnomane MOBEPXHOCTHU IMJIMHIPA

50 Konnueckasi moBepxXHOCTh, 00pa3yroiire
KOHHUYECKOU noBepxHocTu. Konyc

51 CeueHune KOHyca MIOCKOCTBIO,
napajuieIbHOM TIOCKOCTH OCHOBaHUS

57 VYceuénnslil konyc. M300paxxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomane 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomeTpryuecKkue 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE,
MOCTPOEHUEM CEUEHUM UINHAPA, KOHYyCca
CrepeomMeTpruYEeCKHE 3a/1a4l HA

56 JI0Ka3aTeJIbCTBO U BEIUHCIIEHHE,
MMOCTPOEHUEM CEUECHUH LUIIMH]IPA, KOHyCa

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C




MUWJIMHAPOM

58

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
NUIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

61

[Tepeceuenue ceps u 1mapa c
iockocThio. Kacanue mapa u cdepbl
IJIOCKOCTHIO. By u n3o0paxenue mapa

62

VYpasaenue chepsl. [Liomans chepst u eé
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpHUECKHUE 3a/1a4i Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIC CO chepoil U mapom,
HOCTPOCHHEM HX CEUYCHHI TNIOCKOCTHIO

65

CrepeoMeTpuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUEHHH TIIOCKOCTHIO

66

[Tpuknanubie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUKCJICHHSI B OKPY>KHOCTH, CTaHJIapTHBIS
moa00ust

68

Paznuunbie KOMGI/IHaL[I/II/I TCJI BpalliICHUS U




MHOTI'OI'PaHHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"

70

3agauu o Teme ""Tena u MOBEPXHOCTH
BpanieHus"

71

KoHntposnbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IIUJIHH/IPA
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Brrancienne 00bEMOB TEI ¢ HOMOILBIO
onpenenéHHoro uuterpaiga. Oobém
KOHycCa
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ITnowmaau 6OKOBOM U MOJHOM
MOBEPXHOCTH KOHYCa
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CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHyca

76

[Tpuxnanueie 3anaun o reme "OOBEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Tet"
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OOBEM 1mapa 1 MIapoOBOTO CEKTOPA.
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cdepsl. CTepeoMeTprUUeCcKIe 3a1a4H,
CBS3aHHBIE C BEIYMCIEHHEM 00HEMOB
Iapa, IapoBOro CErMeHTa U MIapoBOTo
ceKkTopa
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[Tpuknanueie 3ana4yn o Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY




IUTONIAJIIMU TTOBEPXHOCTEH M 00bEMaMHU
IMOAOOHBIX TEN
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[TonoOHbIE TeNa B MPOCTPAHCTBE.
H3meHnenne o0bEMa mpu mojo0uu.
CrepeoMeTpHuecKUe 3aJa4l, CBA3aHHbIE C
BBIUKCJICHHEM 00BEMOB Tel U IUIOMIAeH
MMOBEPXHOCTEH
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KonTponbnas padota "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Tet"
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JBuxenust npoctpancTsa. OToOpaskeHusl.
JBwxenus u paBeHcTBO puryp. OOmue
CBOICTBA JBHKCHUI
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Bubl iBrKeHMI: TapauieIbHbIN
MIEPEHOC, UEHTPAJIbHAsI CHMMETPHUS,
3epKaJibHasi CHAMMETPHS, TOBOPOT BOKPYT
IPSAMOi
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[IpeoOpazoBanus nomoous. [psmas u
cthepa Diinepa
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FGOMeTpI/ILIeCKI/Ie 3ala4uu Ha IIPUMCHCHUC
JABUXXCHUA
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KonrtpomnsHas padota "Bektops! B
npocTpaHcTae”

86

Ob6o6maromiee noropenue 11 noHsATUit 1
MeT0/10B Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"TTapanensHOCTh NPSAMBIX U IUIOCKOCTEH
B IIpoCTpaHcTBe"
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Ob6o6maroree noropenue 11 noHsATUi 1




MEeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTse"
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Ob6o6maromee nosropenue 11 noHsATH 1
MEeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTse"
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Ob6o6maromee nosropenue 11 moHsATHH 1
MeT0/10B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"O6beM MHOTOTpaHHUKA"
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Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeT0/10B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"O6beM MHOTOTpaHHUKA"
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O6o06matomiee moBTopenue 11 mousTHii u
MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUIL:
"TTnomanau moBepXHOCTU U 0OBEMBI
KpYTJIBIX TET"
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Ob6o6maromee nopropenue 11 noHsATUit 1
MeTOJ0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"TTnomaau moBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"
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Hrorosas KOHTpPOJIbHAA pa60Ta
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HtoroBast KoHTpoJbHAs paboTa
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[ToBTOpenwue, 0600IIEHNE U




cHcTeMaTH3amus 3HaHUH
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Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ POoJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hctopus pa3BUTHS CTEPEOMETPUU KaK
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Uctopus pa3BUTHS CTEPEOMETPUN KaK
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KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTUU
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

['eometpust. 10—11 xmaccsl : yued. aiis obmeodpa3oBat. yupexaeHuit : / A. B.

[ToropenoB. — 9-e uzn. — M. : IIpocBemnieHue,

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA

Marematuka. Peanuzanus tpeboanuit ®I'OC cpennero oO1ero

oOpazoBaHus : MmeToanueckoe nocodue ais yuurens / [JI. O. Pocnosa, E. E.
Anekceena,

E. B. byuko]; nmox pexn. JI. O. Pocnooii. — M.: ®I'BHY «MHCTUTYT cTpareruu
pa3BUTHS

obpazoBanus», 2023.
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