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Cankr-IlerepOypr 2023

INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsSETCS OHUM M3 0A30BBIX KypPCOB HAa YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK Kak O0O0ECIEeYMBACT BO3MOXHOCTh M3yUYEHHUS JAUCLUHUILIINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH U MPEAMETOB TyMaHUTApHOTO IUKIIA.
[TockonbKy JOTHYECKOE MBILIUICHHE, (HOPMUPYEMOE MPU U3yUYEHUU 00 YHAIOITUMUCS
NOHATUUHBIX OCHOB TE€OMETPHM, IPHU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH
LEMOYKH JIOTHUYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTb TUIOTE3bl HEMOCPEICTBEHHO MCIOJIB3YIOTCS IpHU
pellIeHnH 3a]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIbHBIX CIIOCOOHOCTEN 00yUYaIOIIMUXCS TPU U3YUYEHUH
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee r1yOOKMX r€OMETPUYECKUX 3HAHUN U IeWCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO MPO(EeCCHOHATIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
UCITOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
pacCIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KAaK 4aCTH MUPOBOM KYJBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIOMIMX OMHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPYKAIOLIETO0 MUPA, 3HAHUE MOHATHUIHOIO aIiapara o pa3aeiry
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuH;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Thb  OCHOBHBIMM  MOHSTHUSIMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pElICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pPEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TE€OMETPUYECKUE
MOJIEIIH;

dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHUMAHUS POJIM AKCMOMATHKH TMpU
MPOBEICHUH PACCYKJICHUM;

dbopMHpOBaHUE YMEHUS BIAAETh METOJAMHU J0KAa3aTeNbCTB W aJITOPUTMOB
pEIIeHUs], YMEHUS UX IPUMEHSITh, TPOBOJIUTh JOKA3aTeIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 337a4 C MPAKTHYECKUM COACPKAHUEM,



dbopMupoBaHHE TpEACTaBICHUS O HEOOXOIMMOCTH  JOKa3aTeNbCTB  IPH
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPILICHCTBOBAHUE WHTEIUICKTYyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYAlUSX W MPU U3YUYECHUU APYTHX
y4E€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
VMHTEPHPETALUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BeKTOpsl M  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH HA YIITyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTEIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKUX yMEHHUI  pacmpenensercs He TOJBbKO IO
coJlep>KaTelIbHbIM JIMHUSIM, HO U 10 rogam oOyudeHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yiabTaTaM ocBoeHus DepepanbHoil paboueit
MPOrpaMMbl, paclpeeIEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIIuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMHU MOHSITUAMHU U HaBBIKAMHU MOCJIEA0BATENIHO U OCTYATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATHh B OOIIYIO
CUCTEMY T€OMETPHUUECKUX MPEJICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTIIyOJIsst
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIIIyOIEHHOM YPOBHE MO3BOJISET:

co3maTh  ychmoBus i auddepeHuHaniu 00OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, oOOecreyuTh yriayOnéHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro peamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIIMXCA K MNPOJOJIKEHUIO H3YyYEHUS MATEMAaTHKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o0uM 1 IpoecCHOHATBFHBIM 00Pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJICJIIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiennbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlleiIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJUIETbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNbHOrO MpOeKTUpoBaHMs. WM300paxeHue
buryp B mapajujiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIy NpAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapajuieiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IIOCKOCTEM. IIpocrenmue
INPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMON U IUIOCKOCTU: NEPIEHAUKYIISIPHBIC NPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IAPAJIICIbHBIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHnuKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIIECHIUKYIISPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbId U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA IUIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO YTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. llpusma: n-yrosnpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsAMOYTOJIbHBIN MTapaJIEICIUNE U €r0 cBolicTBa. KpaTuanimume
IyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMuja, NpaBUibHas U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
IIpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMUJA,



IpaBWIbHASA TPEYTOJbHAS MMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3AP, JOAECKA3AP U UKOCADP.

Beruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanps OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIONIA/{b OCHOBaHMM, TE€OpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON npu3Mmsbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPUS IPAaBWIbHBIX IMPU3M, CUMMETpUsS IPaBUIBHOU
MIAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eMCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3oKEHUWM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa WU
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkropamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UAJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M300pakeHne Ten BpallleHUs Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUPaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOTOorpaHHUKOB. [Ipm3ma, BnmcanHas B
MUINHADP, OMHMCAaHHAs OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIcHUsI.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAbh cPepsl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO M TMEPHNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH ITOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasznokeHue BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PEILICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. BuIbl [OBUXEHUN: TMapasulesibHBIM IMEepeHoc,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO 00IIIECTBA, IPECTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IWYHBIX CTPYKTYp, SBICHHUH, TPOIEIYP
IrpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymedr mnpodeccnrn W Ppeannu30BBHIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3OBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHUHM BCEH JKU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0OTHYeCKOE BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATbHO-?KOHOMUYECKHUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAITUS
Ha TIPUMCHCHHE MATeMATHYCeCKUX 3HAHWM JUIsl pEemieHUs 3a7a4 B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeATebHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IUBWIN3AINY, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEACTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue AefcTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYLIECTBCHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSTUWA, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OmpeieSICHUs] MOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(PUKaIiy,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OopMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYUN;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT IPOTUBHOTO), BHICTpPAUBAaTh apryMEHTAIIUIO, TPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOAAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarebCcKue JeHCTBUSA:



UCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIN HIKCIEPUMEHT, UCCIIEJOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UIUTH HHPOPMAIH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOPMALIMIO, MPEJICTaBIATh €€ B pPa3IM4YHbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMUA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS TIO XOJIy PEUIECHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pe3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BbBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me M CXOICTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe YueOHbIe NeiCTBHSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1aui, BEIOMPAThH CIIOCO0 peleHus ¢
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  ITIO3HABATENbHON  peduieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYkKIATh MPOIIECC U Pe3yNIbTaT PaboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax paldoThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHIITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOET0 BKJIAA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEpHUPOBATH TOHSATUSMHU, CBSI3aHHBIMH C yIJlaMud B
IPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTDAHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (Tpu3Ma,
nupamuja, NpsMOYyroJIbHBINA Mapaienenunes, Ky0);

e KJIacCUUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJIaCCU(HUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMHU, CBSA3AaHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300paKeHUs PUTyp Ha
IUIOCKOCTH;

e CTPOWUTH CEYECHMS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETpPHS B MPOCTPAHCTBE, LIEHTP,
OCbh Y IIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JCUCTBUS HAJ| BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
HAXO0XKJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pPELIEHUM MaTEeMaTUYECKHUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEepTE)Kax U PUCYHKAX;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IMOMCKA  pelieHuss MaTeMaTU4yecku  CcOopMyJIHpOBAHHOM
npo0sieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh NPEICTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca oGyyaronuiicss HAyquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3AHHBIMU C IHJIAHIPUYICCKOM,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTSAMU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Teja BpamieHus (LMWIMHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJ1acCU(UIIMPOBATh B3aUMHOE PacIookeHue chepsl U IMII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0BEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITh COOTHOIIECHUSI MEXKTY TUIOIIAISIMU MMOBEPXHOCTEN U 00bEMaMu
IMOTIOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpPa3oBbIBATH HH(POpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4i Ha BRIYUCIICHHUE YTIIOB MEKY MPSIMBIMU U
MJIOCKOCTSMU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAICHUS: CECUCHUS LWIMHAPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUSI KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUUCCKHE YTBEPIKICHHUS,;

MPUMEHATh TeOMETpUUYecKre (aKThl IS PEIICHHUS CTEPEOMETPUUCCKUX
3aa4, MPEANOJarallMXx HECKOJbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33J]JaHbl B IBHON M HEIBHOU (hopMme;

pemiath 3aJadyd Ha JI0OKa3aTeIhCTBO MAaTEMAaTUYCCKUX OTHOIICHUU W
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh, aHATTM3UPOBATH
U OIICHUBATh pEAIbHbIE CHUTYallMHM, MPUMEHATh H3YUYCHHbIC MOHSITHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHSATUH U TeopeM, armmapara aiareopbl, pemnarb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  Ipakxrireckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  TIpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 |
CUCTEMaTHU3aIlis 3HAHUM
O6bEM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHME, 06061116H1ile " 17 )
CUCTEMaTHU3aIlUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE IIIOCKOCTH, MapaljiesIbHbIX
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHH: TOYKA, IIpsiMasi,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIC
npaBuiIa H300paKeHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHS: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[TonsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | miIoCKOCTh;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OHEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEpPEOMETPHH U TIEPBbIC
crnencTBus U3 HUX. CriocoObl 3a1aHus
HPSAMBIX U ITIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TIOCKOCTEH

H300paxeHne cedeHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux
p€opa. M3o0parkeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU [IBETAMH

N300pakeHue ceueHuil nmupamupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HbIMM LIBETaMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAT Yepe3 X
pe€bpa. N3o0pakeHne nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HbIMH LIBETaMU

13

N300paxeHune cedeHuit mupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX
pE€6pa. N3o0pakeHne nepeceueHus




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOCHHBIX CEYEHUN
pa3sHBIMU LIBETAaMH

14

15

16

Mertopa cnenoB Ui NOCTPOCHUS CEUEHUI

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHui MPSIMbIX U
IJIOCKOCTEH

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBoiicTBa IepeceueHuil MPsIMbIX U
IIOCKOCTEN

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenunii B nmupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEN U 3aIKCh I1aroB
MOCTPOCHUS

20

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘—IepTe)Keﬁ U 3aI1MCh 1aroB
MTOCTPOCHHUS




21

IToBTOpenue nnanumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTroJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KonTtponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacnioniokeHue NpsIMbIX B
npocrtpancTse. CKkpemyBarommecs
npsimele. [Ipu3Haku cKkpemrBaroumuxcs
npsimbix. [lapanenbHble npsiMble B
IIPOCTPAHCTBE

Teopema 0 CynieCTBOBaHUH U
€MHCTBEHHOCTH IIPSIMOM MMapajuleIbHON
JIAHHOM TIPSIMOM, NIPOXOAIIECH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKaIIeH Ha
JTAHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamiensHOCTB TpeX NpsiMbIX. Teopema
0 TpEX MapajuleNbHBIX NpsAMbIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

[TapayensHOE IPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJLJIEILHOTO
npoekTupoBanus. 300pakeHre pa3HbIX
¢buryp B nmapayuieIbHON TPOSKITUH




28

lentpanbpHas mpoekuus. Yroi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBbIMU

29

3amayun Ha JJOKa3aTeIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHBIC C
pacnonomeHHeM HpﬂMLIX B
IIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD NPSAMOM U
IUIOCKOCTH B npocTpaHcTe. [Ipu3nak
NapaJJIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBS3aHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 MPSIMYIO0 Ha YepTexe U
MapajuIeIbHOTO IPYroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas npoeKuus, IPUMEHEHNE
JUISI IOCTPOEHUSI CEUeHUH Kyba u
napauienenuneaa. CBoncTaa
napajuieJienune1a u IpusMbl

[Tapannensubie miockoctu. [Ipuznaku
NnapajuieIbHOCTH IBYX IIOCKOCTEN
Teopema 0 nmapamieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOIlHH.ICfI 4gepe3 TOUKY, HEC




MIPUHAJIECKALLYIO TAaHHOM TIIOCKOCTHU U
CIEICTBUS U3 HEE

36

CBolicTBa napauieabHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTHU MIPSIMBIX IIEPECEUCHUs
IIpU NMEPCCCUCHNU ABYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpEeThen

37

CBolicTBa napajuiesIbHBIX ITIOCKOCTEH:
00 oTpe3Kax MnapajuieIbHbIX MPSMbIX,
3aKITIIOUEHHBIX MEXKTY MapaieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUCHUH TIPSIMOI C
JBYMSI TTapaJIeTbHBIMU TIOCKOCTSIMHU

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napajenenunesa

41

42

43

Brruucnenue MH OTpe3KOB B KyOe U
IPSAMOYTOJIBHOM INapajuleenumnesie

IlepneH AUKYIAPHOCTD MPAMON U
rockocty. [Ipusnak
NEPHEHAUKYIAPHOCTH IPIMOMN U
IIJIOCKOCTH

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIIPHOCTH IIPSIMOM U
IIJIOCKOCTH




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH

4 yepe3 TOUKY IPOCTPaHCTBA U
HEePHEHIUKYIIAPHOM K MJIOCKOCTH

45 [TnockocTH U epHeHANKYISIPHBIC UM
npsMbIe B MHOTOI'paHHHKaX

46 [TnockocT U nepreHANKYIIpHbIE UM
npsIMbIe B MHOTOI'paHHHKaX
[TepnieHMKyIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienAuKyIAp U HAKIOHHAS.

48 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO

49 Teopema o0 TpEX NMEepHIEHAUKYIIIPAX
(mpsimast 1 oOpartHas)

50 Teopema o Tpéx meprneHAnKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMucs
IPSMBIMH
[Touck neprneHAuKYISIPHBIX MPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTER

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuit kyoa, mIpU3MBL,

54 NPaBUIBHOM MUPAMUIBI C TOMOIIBIO

opTor OHaJIBLHOM MMpOCKINU




55

[Toctpoenue cedenuii Kyoa, mpuU3MBbl,
NPaBIJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0CKOCTU. [InockocTu
CUMMETpUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak nepreHIuKyIIpHOCTH MPSIMON
U TJIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PAcCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

60

61

Crioco0Ob!I OIyCTUTb MEPIEHAUKYIISAPHIL:
CUMMCTPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponsnas padora "B3aumHoe
pacroaokeHue MPSAMBIX U MIIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAKOIINMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIYMCICHUS
yria MeXIy MpsMbIMU B
MHOTOTpaHHHUKaX

66

67

68

69

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPAaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsMoyronbHbIi Napamienenunes; Kyo;
U3MEPEHUs], CBOICTBA IPSIMOYTOJILHOTO
napaJenenunesa

70

TeopeMa 0 nMaroHany NpAMOYTOJIbBHOTO
napaielienunesa u CleCcTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U IPpUKIIaJIHBIC
3aaa4M, CBA3aHHBIC CO B3aMMHBIM
PacCioJIOKECHUEM NIPSAMBIX U IIJIOCKOCTH

HOBTOpeHI/IeZ CKpCHIUBArOIIHECH
MpsAMBbIC, ITaPAJIJICIIBHBIC IINIOCKOCTU B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUBAIOIHNUXCA MIPAMBIX, paCCTOAHUC
MCKAY CKPCHIMBAOIIIUMHACA TPAMBIMUA B
MMPOCTBIX CUTYyalIUAX




74

Paccrosaue ot ToukHn J0 IIIIOCKOCTH,
pacCcTodHUE OT HpﬂMOfI J0 IINIOCKOCTH

75

Beluncienue paccTosHUN MEXIY
CKPELIUBAIOIIMMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

76

77

78

TpéxrpanHblil yroJi, HEpaBEeHCTBA JIA
TpeXrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHI chepuuecKoil reOMEeTpUU:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosHus"

79

80

81

CucremaTuzanus 3HaHUN
"MHOTOrpaHHUK U €ro 3J1eMeHTHI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nvpamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npuszma

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenumnen, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brinmykiieie MHOrorpanHuku. Teopema

Oiinepa. IIpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPaHHUKHU

85

KonTtponbnast pabora "MHuororpanHuku"




Ilonsatue BCKTOpPA HA IMJIOCKOCTU 1 B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBusno napasmienenumnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxenne BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JICIKAITUX B OJTHOMN 1
IJIOCKOCTH
92 CkansipHO€ NpOU3BEICHUE 1
93 Boruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
95 [Ipocreiiie 3aa4u ¢ BEKTOpaMu 1
96 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1
97 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
98 O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUI 1
99 O06o0011eHre U cUcTeMaTU3alus 3HaHUN 1
100 Wrorosas koHTposibHAsA paboTa 1
101 HToroBas KOHTpoJIbHAsA paboTa 1
102 O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTunuyeckue
n/n Bcero u3yuyeHusi oOpas3oBaTejibHbIE
padoThI padoThI
pecypcsl
IToBTOopenue Tembl "KoopauHaTel
1 BEKTOpA Ha IJIOCKOCTH U B 1
npocTtpasncTae”
) [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria |
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "Y paBHEHUE PSIMOH, 1
IPOXOJAIIEH Yepe3 JBe TOUKu"
5 YpaBHEHHE IJTIOCKOCTH, HOPMAJb, |
YpaBHEHHUE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npoussenenue 1
2 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE |
IpOrpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE |
MpOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTAYECKHE METO/IBI pacyéTa yria |

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOpAMHATaX

13 Haxoaenue paccTossHUM OT TOYKHU 10
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B NIPaBUJILHON MUpaMuJie

15 KontponbHas pabora "AHanutuueckas
reomerpus”

16 CeueHust MHOTOIPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CedeHuss MHOTOI'PaHHUKOB: METOJ
CJIeIOB
CeueHust MHOTOIPAaHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, IIEPECEUECHUS
HPSMBIX U IJIOCKOCTEMN

19 [TapannenbHble NpsMbIE U TIOCKOCTH:
napajuleJIbHble CEUEeHUS

20 [TapamienpHble IPSIMBIE U TUIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble NpsIMbIE U TIOCKOCTH:

21 YTIIbI MEXKY CKPELIMBAIOILIUMUCS
IPSMBIMH
[leprienquKynsgpHbIE TPSIMbIE U

” IUIOCKOCTH: CTaHJapTHBIE Maphbl

NEePNEHANKYIISPHBIX IUNIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepnenauKynsipHbIE PsIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIIpax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHMKAX

25

26

27

[ToBTOpEHUE: MIOIIA TN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100UsT

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAEH, COOOpaKEHUS IO 100U

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0MIAIEH, COOOpaKEHHUS IO 100U

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxeHus Moao0us

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst
Konrponsnas pabora "[ToBropenue:

MHOT'OI'PAHHUKH, CEYCHUS
MHOTOI'PAaHHUKOB"

O61éMm Tena. OOBEM MPSIMOYTOIBHOTO
napaenenunena

32

3amaun 00 yaABOCHUH Ky0a, O
KBaJpaType Ky0a; 0 TPHCEKIINU yTiia




33

CrepeoMeTpuueckue 3aJauu, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesienumneia

34

[Ipukianueie 3a1a4n, CBsI3aHHbBIE C
BBIUMCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenunena

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aJauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
PU3MBI

37

[puxiagnaeie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMON IPU3MBI

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

Brrunciienne 006EMOB TEJ ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHNEe 00BEMOB TUPAMU] C
O0IIUM YTIIOM

41

®opmyna 00bEMa NUpamMuabL.
OTtHomeHne 00bEMOB TUPAMUJL C
O0IIUM YTIIOM

42

43

CrepeomeTpHuyecKre 3a/1a4u, CBA3aHHbBIC
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMH MUPaAMUJIBI




[Mpuknanueie 3axaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00HEMOM HAKIOHHOM
MPU3MBI

45 [Mpuknanueie 3axaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
PacCTOSIHUSA A0 IIIOCKOCTH

47 KonTtponbhas padora "O0bEM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTHU

49 Hunuuap. [pssmMoii KpyroBoi HUIHHIP.
[Imomane MOBEpXHOCTH HUAIIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

57 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommank 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUCHUHN IWJINH]IPA,
KOHYCa




56

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI ITWINHpA,
KOHYcCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
HUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3o0paskenue mapa

61

62

[lepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuuecKkre 3aauu Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

CrepeomeTpHuecKue 3a/1aui Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

[MpuknagHble 3aa4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpAICHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ MOBEpXHOCTH
BpaieHus"

70 3agauu o Teme "Tena 1 MOBEPXHOCTH
BpaieHus"

71 KonTtpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

7 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TEII ¢ TOMOIIBIO

73 onpeaenéHHoro uurerpaita. Oobém
KOHYyca

74 IInomiagu 00KOBOI M MOTHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHHEM 00BEMOB IIMIIMH]IPA,
KOHycCa

76 [Tpuxnanueie 3anaun no Teme "OOBEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa 1 MapoBOTO CEKTOpA.

77 Teopema 06 06béme mapa. [lnomans

cdepsl. CTepeoMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, apoBOr0 CETMEHTA U 1IapOBOT0
CeKTopa

78

[Ipuknanueie 3axaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprl. COOTHOIICHUS
MEXKTy TUTOIIASIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100UH.
CrepeoMeTpHUuecKUe 3aa9d, CBI3aHHbBIC
C BBIYHCIICHHEM 00BEMOB TEI U
IJI0IIa/Ie TOBEPXHOCTEN

80

81

82

&3

KonTtponpnas padora "[1nomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T

JIBM>KEHHMS IPOCTPAHCTBA.
OtoOpaxenusi. [IBIKEHUS U PaBEHCTBO
¢uryp. OGmmue cBONCTBa IBUKEHUIN

Buael nBukeHnin: napaieIbHbIN
IIEPEHOC, LEHTPAJIbHAsl CUMMETPHUS,
3epKaJIbHask CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus nmomoous. [psmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTae”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpocTpaHCcTBE"

Ob6o6maromee nosropenue 11 nmoHsTuit
1 METOJI0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"BekTopsbl B npocTpaHcTse"

&9

Ob6o6maromee mosropenne 11 moHsTuii
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTuit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

91

O6o06matomiee moropenue 11 monsTuit
U METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTeMAaTH3aIlns 3HAHWIA:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHit
1 MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:




"TTnomany MOBEPXHOCTU U O0BEMBI
KpyIJibIxX Ten"

93
94

Wrorosas kKoHTpOJBbHASA paboTa

HtoroBast kKoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHue, 0600IICHNE U
crucTemMaTu3auus 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTepeoMeTpuu Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Ucropus pa3BuTus CTEpeOMETPUH Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEpEOMETPUU KaK

102 HayKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT ni

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






		2023-12-05T16:45:38+0300
	 Катунова Мария Ренгольдовна
	I am the author of this document




