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MNOACHUTEJIBHAS 3AIINCKA

['eomeTpus siBNsIETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 00IIEero
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh M3yUYEHUs JAUCLUUILIINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'YMaHUTAPHOIO IUKJIA.
[TockonpKy J0rM4YeCKOE MBILUIEHHE, POPMUPYEMOE IPU U3YUEHUHU 00YUAIOIIUMHUCS
NOHATUWHBIX OCHOB TE€OMETPUHU, MpPH J0KA3aTeIbCTBE TEOPEM U TOCTPOCHUH
HENOYKHU JIOTHUECKUX YTBEPKICHHUH MPH PEIICHNH T€OMETPUIECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA IpHU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3a/a4.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATbHBIX CIIOCOOHOCTEH 00yYaIONINXCcs IPU U3YICHUN
TeOMETPHH, KaK COCTaBIsIONICH mpeaMeTHONM oOnactu «MaTtematuka W
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOopecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCTIOJIb30BaHNEM MaTEMAaTHUKH.

[TpuoputeTHBIME 3a3JadyaMu Kypca TE€OMETPHUH Ha YIIIyOIEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCS:

paciMpeHe MpeACTaBICHUsI O T€OMETPUU KaK YaCTU MUPOBOM KyJbTYphl U
¢dbopMupOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupoBaHHE TPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBATh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJAeTh  OCHOBHBIMH  TIOHATHUAMHU O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOAUThH
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMupoBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B peaIbHOM
MUpPE MHOTOTPAaHHMKH M Tejla BpalIleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJEIIH;

(¢opMUpOBaHHE MOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTHUYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpoOBaHHE yYMEHHs BIAJCTh METOJAaMHU JIOKa3aTeIbCTB M alTOPUTMOB
pelleHus, YMEHUsI UX IPUMEHATh, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XOJI€
pellleHus] CTEPEOMETPUUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJACpIKaHHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



00OCHOBaHMHU MaTEeMAaTHUYECKUX YTBEPXKJIECHUHN U POJIM aKCUOMATHKHU B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECca K U3YYEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEp)KaTeIbHBIM JIMHUSAM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpeleEHHBIM IO ToJaM OOYyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnoBus i auddepeHumanuu  O0OydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPKAHUE OBYUEHUSA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IE€pECEKaroluecs,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpelMBarOmnXcs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: Napalie/IbHbIC
MpsIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NMPSIMBIX, MAPAIIIETBHOCTD MPAMON
u 1uiockocTu. [lapamienbHoe M LEHTpalbHOE MPOCKTUPOBAHUE, HM300paKEeHUE
¢uryp. OCHOBHBIE CBOWCTBA MapaJJICIBHOTO TNPOEKTHpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXIY IPSMBIMU B IpocTpaHcTBE. [lapamienbHOCTD IIIOCKOCTEN: IapaulelIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IPOCTPAHCTBE, IIPSAMBIE MapajuICbHbIE W IEPIECHIAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI HA MIIOCKOCTh. [lepneHaAnKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yrila. TpEXTpaHHBIA U MHOTOI'PAHHBIE YTJIBL.
CBoiiCTBa ITIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIiIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukKoOB, pa3BEpTKa MHOrorpaHHuka. [lpmsma: Nn-yrompHas
pu3Ma, IpsiMasi ¥ HaKJIOHHAs TIPU3MbI, OOKOBasl U MOJHASI TOBEPXHOCTH MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIBHBIN MTapaJIEICIIUIE U €r0 cBolicTBa. KpaTuanimue
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [ludaropa. [lupamuaa: nN-yronbHas nupaMmujia, MpaBUIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBwiibHbIE MHOTOTPAHHUKH: MpaBUJIbHAs MpU3Ma W MpaBWIbHAs NUpaMUJa,
npaBUJIbHAS TPEYTOJIbHAS TUpaMUIa U IPaBUIILHBIN TeTpadap, KyO. [IpencraBnenue
O MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, AOJAECKASAP U UKOCAdP.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHUPAMHIBI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTpus B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
MAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pa3lokKEHHM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsamMoyrosibHass  cucreMa  KOOpPAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOODAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KITACC

Tesia Bpalmenus

[ToHATHA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTH,
chepuueckas MOBEPXHOCTb, oOpasyromue noBepxHocTel. Tena BpaleHus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokenue cepsl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
wiockocTH. Pa3BépTka uunuHapa u konyca. CummeTpus cepsl 1 mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3z He€. OObEM mnpsamoil u
HAKJIOHHOW MpPU3MBI, LWIKHIpA, TUpaMUIbl U KoHyca. O0BEM mapa U mapoBOro
CErMEHTa.

KomOunauuu Ten BpamieHuss ¥ MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKoJo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
miockocThto. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHMKA,
ONKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIH TEJO
BpaLICHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpA, KOHYycCa, MJIOWAAb cepbl U €€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANECH IMOBEPXHOCTEN



nonoOueix ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPaIllCHUS: CEUCHUS LIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ] CIIeI0OB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHOCca
CEKYIIIEH TTIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTe. Onepaliiuu Haj BeKTopaMu. BekTopHoe yMHOKEHHE
BekTOpoB. (CBOICTBA BEKTOPHOrO0 yMHOXeHHUA. lIpsiMmoyronpHas cucrtema
KoopAuMHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. PasnoxkeHue BeKkTopa Mo
0azucy. KoopamHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

J{BUKeHNs] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtobOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXXEHUN: TapauiebHBIM MEPEeHOoC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHUs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYUEBHOI'O KYPCA
«TEOMETPHSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

cOpPMHPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMAaTHUYeCKHe 3HAaHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeir mpodeccnrn W Ppeanu3oBbBIBATH COOCTBEHHBIC JKHU3HECHHBIC TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COLMAJIBHO-?)KOHOMHYECKHUX TPOIIECCOB Ha COCTOSIHUE MPUPOAHON M COLMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHUE MaTEMAaTHMYEeCKUX 3HAHUU I peleHus 3agad B 00JacTu
OKpYKaIoIIel Cpebl, IJIAHUPOBAHUE IIOCTYNKOB M OIIEHKM HMX BO3MOKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPEIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 00I1I€CTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOU
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jornyeckue NecTBUSA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATHUWA, OTHOIIECHUW MEXKIYy MOHATHSAMH, (DOpMyIUPOBaATH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(PUKAIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBaTh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U POTUBOPEYMH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIIMIO, TPUBOIUTH MPUMEPHI
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble nccienoBare/ibCKue 1eiCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,



yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULINAI0, MHEHHE;

IIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN DKCIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJIEHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 00BEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSAMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHHUSA, HWCCIENOBaHUS, OLEHHWBATh  JOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOKHOE DPAa3BUTHE IIPOLIECCA, A TaKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBJIATH JeUIUTHl HHPOPMAIMH, JAHHBIX, HEOOXOAMUMBIX Ui OTBETa Ha
BOIIPOC U IS PEILLECHU 3a/1auu;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPEJCTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHbIX (Popmax,
WLTIOCTPUPOBATh IpapUuecKy;

OLICHUBATH HaJEXKHOCTD uHbopMauu 10 CaMOCTOSTEIILHO
c(OpPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIC YHHBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pPEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN PE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusamnus:
COCTaBJISATH IJIaH, AJITOPUTM PEIICHUs 3a/aul, BIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMAITIH.



CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIIAEMBIX JEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BJIAJICTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTUYEeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJILHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pa0OT, I0rOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIAa
B 00muWiA TPOAYKT TIO KpPUTEPHUSIM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aMMOJICHCTBHUS.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyaromuics HayquTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMHU TOHSATHUSMH CTEPEOMETPUH TIPU
peIIeHUH 3a7a4 U MMPOBEACHIUN MaTEMaTHIECKUX PACCYKICHHIA,

e TPUMEHATH AKCMOMBI CTEPEOMETPUHU M CIEACTBUS U3 HHUX MPHU PEHICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIOJIOKCHHUE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOJHO OMEPHUPOBATH TOHATHUSAMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMHU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpH3Ma,
nupamMua, NPSIMOYTOJIbHBIN TTapajuieenunea, Kyo0);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAaHUS IS
KJIacCU(UKAIINH,



CBOOOJHO  OMEpUpPOBATh TMOHATHUSMH, CBS3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

BBITIOJIHSITh napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TIIOCKOCTh, BHITOIHATH U300paskeHus GUryp Ha
IIJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHHMKOB PAa3JIMYHBIMU METOJAMU, BBIIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  TUIOHIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamuzia), FeOMETPUUYECKUX TEJ ¢ IpUMEHEHUuEM (hopMy;

CBOOO/IHO OINEPUPOBATH MOHSATUAMHU: CUMMETPHUSL B IIPOCTPAHCTBE, LICHTP,
OCh ¥ TIIOCKOCTh CAMMETPHH, IICHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPHI;
CBOOOJTHO OIEpPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSTH JICUCTBHS HAJl BEKTOPAMMU;

peuaTe 3aJa4d Ha JOKAa3aTelIbCTBO MATEMATUYECKUX OTHOIICHUUA U
HaXOXJCHUE T€OMETPUUECKUX BEJIMYHH, TPUMEHSSI U3BECTHBIE METOIbI IPU
pELICHNM MaTeMaTUYECKUX 3aJ1a4 MOBBIIICEHHOTO W BBICOKOTO YpPOBHSA
CJI02KHOCTH;

MPUMEHATh MPOCTEUIIME MPOrpaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJICKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpEeACTaBICHHYI0 Ha
YepTekax U pUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNpPAKTUKE: CpPaBHUBATh U
AHAJIM3UPOBATH PEAIbHBIE CUTYAIUW, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce  IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peliarh MPaKTHYECKHUE 3aJayH,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH, CBSI3aHHBIMH C IWUIHHIPUYICCKOM,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

OTICPHPOBATH MOHITUSAMH, CBI3aHHBIMH C TEJIaMU BPAIICHUS: [IIHHIAPOM,
KOHYCOM, c(hepoii U 1mapowm;



pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKeHNEe C(hephl U TIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJl BpalllCHHUS,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3AaHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cdepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaICHUS;

BBIYUCIISITH COOTHOLIEHUSI MEKTY TUJIOMIA/ISIMU MIOBEPXHOCTENH U 00bEMaMuU
IIOJOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEJCTAaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelaTh TEOMETPUYECKUE 33/1a4M HA BBIYMCIICHUE YIJIOB MEXKY HPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPU PEUICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TEJl BpalleHUs IMpHU
[apaJyIeIbHOM  IIEPEHOCE, LEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS LWJIMHIpA
(mapayuieTbHO U MEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
UCIIOJIB30BaTh METO/Abl TOCTPOCHHSI CEUECHWI: METOA CIEA0B, METO]
BHYTPEHHETO IPOCKTUPOBAHMUSI, METO]I MIEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSTh TeOMETpUUecKre (HaKThl IJISi PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, MOPEANoJIararllinX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCJIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOW 1 HESIBHOH (hopme;



pemaTth 3aJlaud Ha JI0Ka3aTeJbCTBO MAaTEMAaTHYECKUX OTHOLIEHUW U
HaX0JICHUE T€OMETPUUECKUX BEJIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTH MOJTYyYEHHbIE 3HAHUSI Ha TPAKTUKE: CPAaBHUBATH, aHAIU3UPOBATh
U OIICHUBATh peajbHbIE CUTyalldHd, MPUMEHSITHh H3YyUYCHHBIC MOHSTHS,
TEOPEMBI, CBOICTBA B TMPOIECCE IOUCKA PEIICHUS MaTeMaTHYECKU
chOopMyIUPOBAHHON MPOOJIEMbI, MOJECIUPOBATh pealibHbIE CUTYyallMd Ha
S3BIKE TEOMETPUHU, UCCIE0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TOHSATUH U TeOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXKICHUEM TIe€OMETPUUYECKHUX
BEJIUYUH,;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS CTEpeOMETPHHM: TOYKa, IpsMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, napannenLHHx pr[MBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONUecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0BEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBMS U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IZIOCKOCTEH B IIPOCTPAHCTBE.
O003Ha4eHUS MIPSMBIX U TUIOCKOCTEH

N300paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0paxeHue nepeceueHus: MOITy4YeHHBIX
iockocTeil. PackpammBanue mocTpOeHHBIX
CEYCHHI pa3HBIMH I[BETAMHU

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noTydeHHbIX
I10cKocTel. PackpamyBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moryueHHbIX
IIJIOCKOCTEN. PackpammBanye MOCTpOEHHBIX
CeYeHUM Pa3sHbIMH IBETAMU

N300parkeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moIyueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CEUCHHH pa3HbIMU LIBETAMU

14

Meton cieoB Uil IOCTPOEHUS CEUEHU I




15

Meroa cnesoB AJisi MOCTPOCHHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPSMbIX U
IIJIOCKOCTEN

16

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuil B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I " 3alliCh HIaroB
MOCTPOCHHMS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4eprekax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKpenuBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPSIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsaMoi. Jlemma o nepecedeHun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTHpoBanue. OCHOBHBIE
CBOMWCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

321,[[8.‘-11/1 Ha JO0Ka3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamuienbHOCTU IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, IPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HAa YEPTEkKE U
MapaJJIEBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE JUISI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CBoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema o0 mapajieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEICTBUSI U3 HEE

36

CBolicTBa napajuieNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUCHHUSI IPH
[IEPECCUCHUH ABYX NapaJlIeIbHbIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXy NTapaJlICIbHBIMU
IJIOCKOCTSIMU; O TIIEPECEUEHUN IIPSIMOI C
ABYMSA TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruuciienue JuiH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyISIPHOCT NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKYIAPHOCTD NPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
TeopeMa 0 CylIeCTBOBAHUH U

m €AVMHCTBEHHOCTH IPSIMOM, IPOXOAAILEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45 [ImockocT U nepreHINKYIApHbIE UM
IIPsIMbIE B MHOTOTpaHHHUKAX

46 [InmockocT U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

47 IIepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

48 [Tepnennukynsap n HaknoHHad. [loctpoeHne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHanKynspax (mpsmas

u oOpartHas)




Teopema o Tpéx nepneHAUKYIsApax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMbIMU

52 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
IToctpoenue ceuenuii kyba, Ipu3Msl,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJIBLHOM MPOEKINH
IToctpoenue ceuenuii kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NPOEKINH
CumMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocT cumMeTpuid B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHAuKyJISPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIE€JICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPaccTOSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosSHUM OT TOUKH JI0 IIIIOCKOCTH
CriocoObl OMYCTUTH MEePIEHANKYISPDI:

60 CUMMETpHUS, CABUT TOYKHU MO MapalieIbHON
psAMOI

61 CaBur no HenapauienbHON NpSIMOH,

U3MCHCHUC paCCTO}IHI/Iﬁ




62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

63

IToBTOpEHME: Yyroy Mexay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckre METO bl BEIYMCICHUS yTIla
MEXy IPSIMbIMU B MHOT'OI'paHHHKaX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IJIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIAPHOCTH IIIIOCKOCTEN;
TeopeMa O MPSAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEN
IJIOCKOCTH

[IpsiMoyroibHBIN Mapauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

TeopeMa 0 nMaroHany nNpsIMOYroJIbHOIO
napajuleJIenuIea u CIeICTBUE U3 HEE

71

CrepeoMeTpriecKre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
NPSAMBIX U INIOCKOCTU




72

[ToBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,
napasJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKPCIINBAOIIUMUCA IPSAMBIMU B
MIPOCTHIX CUTYAIUSAX

74

75

76

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

TpéxrpanHblil yroi, HepaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOT'O yIiia

77

DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

79

Kontponbnas padota "Yribl u paccrosiHus"

CucremaTtu3zanus 3HaHu "MHOrorpaHHuK U
€ro 3JIEMEHTHI"

80

[Inpamnpa. Buael nupamun. [IpaBunpHas
nrpamMuaa

81

82

[Ipusma. IIpsAmast u HaKIOHHAS IPU3MBIL.
[IpaBunbHas npusma

[IpssMo#t napaienenunen, NpsMoyroJbHbIA
napaiesienumnes, Kyo




Beinykieie MHOrorpanHuku. Teopema

83 Ditnepa 1
Brimykisie MHOTOrpannuku. Teopema
84 Olinepa. IIpaBuipHbIe U NOTYNIpaBUIbHBIE 1
MHOTOTPaHHUKH
85 Kontponbnas padota "MHororpanHuku" 1
86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenuena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOH IMJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1
03 Brrauciienue yria Mexny BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
96 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mIeHre U cucTeMaTH3aIus 3HaHUH 1
99 O06o011IeHne 1 cucTeMaTu3alys 3HaHuH 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HTorosasi KOHTpOJIbHASA paboTa 1
102 O0o01eHne U cucTeMaTu3ays 3HaHuH 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1

Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1

MPOU3BEJECHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1

MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1

MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1

IpOrpaMMHUPOBaHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1

pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1

MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MECXKAY MIIOCKOCTAMU B MHOI'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAMHATaX

13 Haxoxnenue paccTosstHUM OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOUKH 110
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTtponpsHas pabora "AHanurudeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 MJIOCKOCTH, TIEPECEUCHUS TIPSIMBIX U
MJIOCKOCTEM

19 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TTTIOCKOCTH: YTJIBI
MEXIY CKPEIUBAOIINMUCS TTPSIMBIMHU
[lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:

29 CTaHJapTHBIC TIAPhI IEPIIEHIUKYISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB

23 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
TeopeMa O TpeX MepHneHINKYIsIpax

24 [lepnienquKynAsipHBIE IPSMBIE U TJIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PaHHUKAX




25

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
nmonoous

26

HOBTOpeHI/Ie: mjIomaanu MHOIOyroJibHMKOB,
(bopMyIIBI TSI TIOMIAACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMYITBI TSI TIOMIAACH, COOOPAKEHUS
o 100us

[Tnomany ce4eHuii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100U

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
TUIONIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOg00us

30

KonTpomabnas pabora "[loBTopenue:
MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

31

32

O6BéM Tena. OObeM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTia

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

34

[Ipuknagubie 3a1a4u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBEHOTO
napasuiesenumnena

35

O06BEM npsMON TIPU3MBI




CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHbIE C

3 BBIUKCIICHHEM 00bEMOB IIPSIMOMN PU3MBI

37 [Ipuxiagaelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSAMOM TIPU3MBI
Brruncnenre 06bEMOB Tell C TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
MTUPAMU/IBI

40 dopmyna 06péMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUECKUE 3a]a4H, CBA3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuecKUe 3aJa4l, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten", CBI3aHHBIC ¢ 00HEMOM HAKJIOHHOMH
TIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

16 [Tpumenenue o0bEMOB. Borunicienue
PacCTOSHUA 10 TIIOCKOCTH

47 KonTtponbhas padora "O6béM

MHOTOTpaHHUKA"




]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Mumusap. [psamoi KpyroBon HUIUHAP.
[Imomane MOBEpXHOCTH UAIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHHYECKOU noBepxHoctu. Konyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
napauieaTbHON MJI0CKOCTH OCHOBAHUS

52 VYceuénHnblil koHyC. M300paskeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tomane 60KOBOI MOBEPXHOCTH M TOJTHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUCHUI HWJINHIPA, KOHYCA
CrepeomeTpruecKkue 3aJauu Ha

56 JIOKa3aTeJILCTBO U BEIYMCIICHHE,
MOCTPOEHUEM CEUCHUH HWJINHIPA, KOHYCa

57 [Ipuknanneie 3a7a4n, CBSI3aHHbBIE C
[UTHHIPOM

58 [Ipuknagubie 3aa4u, CBSI3aHHBIE C
MATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua u
n300pakeHHE 1mapa

61

[epecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300pakeHue mapa

62

63

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3aa4u Ha
JOKa3aTe€JIbCTBO U BBIYMUCIICHUEC, CBA3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM UX
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuyuecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
co cepoit U mapoM, IOCTPOSHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

67

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIS
mog00ust

68

Paznuunable KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KonTtponbHast padora "Tena 1 moBEpXHOCTH
BpaieHus"

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LMWJIMHAPA

Brruncnenre 06bEMOB Tell C TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

74

[Tnommaau 60KOBO 1 TOTHOM MOBEPXHOCTH
KOHYycCa

75

76

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIMH/IPA, KOHYCA
[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI 1
IJI0NIaAu OBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHUeCcKHE 3a/1a4H, CBSI3aHHbIE C
BbIYUCIIEHHEM 00BEMOB 111apa, IIAPOBOTO
CerMEHTa U IapOBOI0 CEKTOpa

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wiomanbio ceprl. COOTHOMICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
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