IIpuaoxenne xk ®OII COO

MyHuIMNIaNbHOE aBTOHOMHOE 00111€00pa30BaTEIbHOE YUPEKACHUE
"Cpenusig o61eoopazoBaTenbHast mkoja Ne34 ¢ yrinyOieHHbIM
U3YYEHUEM OTJICIbHBIX TPEIMETOBY

- N «YTBEpKIAI0»
[IOKYMEHT MOAMNVCAH Hupextop MAOY «COILL Ne34»
SNEKTPOHHOW NOAMUCHIO —/H.B. Makcnmosa
Ipuka3s Ne215 ot 29.08.2023
CepTudukat: 1284EA001EB10B944086AC86994DFF35
Bnapeneu: Makcumosa Haranbs BnagmmuposHa HpI/IHHTO Ha eJarorun4yeckoM COBETE
HencreuteneH: ¢ 22.02.2024 po 22.05.2025
[Iporokon ot 29.08.2023r. Nel
. J
PABOYAS ITPOTPAMMA

yueOHoro npeamera «I'eomerpus. Yriy0jJeHHbI YPOBEHb»

s ooygaromuxcs 10 — 11 kimaccos

Habepexnpie UenHsr



HOACHUTEJBHASA 3AIIMCKA

["'eomeTpus sBAsIETCS OAHUM U3 0A30BBIX KYPCOB HA YPOBHE CPETHETO OOILEro
oOpa3oBaHMs, TaK KaKk OOECHEeYMBAE€T BO3MOXXHOCTb W3YUYEHHUS JHUCLUIUIMH
€CTECTBEHHO-HAYYHON HANpPAaBJIEHHOCTH M MPEAMETOB T'yMaHUTApPHOIO LHKIIA.
[TockonbKy TOTHYECKOE MBIIIICHUE, POPMUPYEMOE TIPU U3YUEHUU 00YUAIOITIMHCS
HNOHATUMHBIX OCHOB TE€OMETPHUM, IIPU JOKA3aTEJIbCTBE TEOPEM U IOCTPOCHHUH
LENOYKH JIOTUYECKUX YTBEPKACHUI IIPU PELICHUU T€OMETPUYECKUX 33]1a4, YMEHHE
BBIIBUI'aTh W ONPOBEPrarb TMIIOTE3bl HENOCPEICTBEHHO HCIOJIB3YIOTCS IPH
pEIIeHNH 3aj]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UYECKUX 3a/1a4.

[leas ocBOeHUsI MporpaMMbl y4eOHOro Kypca «l'eoMeTpusi» Ha yriyOJeHHOM
YPOBHE — pa3BUTHE UHIUBUYAJIBHBIX CIIOCOOHOCTEN 00YUaOINXCs IPU U3YYEHUU
reOMETpPUM, KaK COCTaBISIOUICH mpeamMeTHOM obmactu «Marematuka U
nHpopMaTHKa» yepe3 00ecriedeHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaHUS
0oJiee TIIyOOKMX T€OMETPUUYECKUX 3HAHUM U JEHCTBUMN, CTIEU(PUYHBIX TEOMETPUH,
Y HEOOXOJAMMBIX JJI YCHEHUTHOro Npo(heCCuOHAIBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIYOJEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIIMBAIOIIUMH Kypc 0a30BOr0 YPOBHSI, SABIISIFOTCS:

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

(GbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJISIIOIIMX ONUCHIBATH M HM3ydaTh
pa3HbIE SABJICHUS OKPY’KAOILEr0 MUPA, 3HAHUE MOHATUIHOIO arrapara o pasaeiy
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUH;

dbopMHpOBaHHE  yYMEHHMS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
MPOCTPAHCTBEHHBIX (UIypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
GopMyn M yMeHUE MX NPHUMEHATb, YMEHUs JOKa3blBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHbIE CTIOCOOBI PEIICHUs 3a/1a4;

(dbopMHpOBaHWE YMEHUS PacliO3HABATh HA YEPTEkKaX, MOJEISIX U B pE€aIbHOM
MUpE MHOIOTPaHHUKM U Tejla BpAILEHUSA, KOHCTPYUPOBAThb T'€OMETPUUYECKUE
MOJIETIH;

¢bopMUpOBaHHE NMOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUs
MaTEeMaTHYECKUX TEOpHil, (OPMUPOBAHUE MOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEACHUY PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJETh METOJIAMU JOKA3aTeNIbCTB M AJITOPUTMOB
pelIeHus, yMEHUS UX IPUMEHSATh, MPOBOAUTH JJOKa3aTeJIbHbIE PACCYKACHUS B X0O/I€
pELIEHUs] CTEPEOMETPUUYECKUX 3a/Jad M 3a/ad C MPAKTUYECKUM COJCPKAHUEM,
(opMupoBaHHe TPEACTaBICHHUS O HEOOXOIMMOCTH JOKa3aTeNbCTB  IPH



000CHOBaHMY MAaTEMAaTUYECKUX YTBEPKICHUA U POJIM AKCHOMAaTUKH B IPOBEIECHUN
JNEAYKTUBHBIX PacCyXICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CITIOCOOHOCTEN 00Yy4aronMXcs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIILICHUS, UHTEPECa K U3YYCHHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHATILHONM TPaMOTHOCTH, PEJIEBAHTHON T€OMETpHU:
YMEHHUSl pPaclo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEeajbHBIX >KM3HEHHBIX CUTYyallUsX W IPH U3YyYEHUU APYTHX
y4eOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTMPOBAHUSl pEaJIbHBIX CHUTYallMi, WCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
UHTEPIPETALU OJTYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZEPKATEIbHBIMU JIMHUAMH y4eOHOTro Kypca «l'eoMeTpus» B
10-11 «kmaccax sBmstorcsa: «lIpsiMple W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema Bpamenus», «BexkTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMEThb OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJICHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEpP>KATEJIbHBIM JIMHUAM Yy4e€OHOro Kypca, a
(opMupOBaHHE JIOTUYECKMX YMEHUH paclnpeiensercsi He TOJIBKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuyeHusi. ConaepkaHnue o0pa3oBaHuUs,
COOTBETCTBYIOILIEE NMPEAMETHBIM pe3ylibTaTaM OocBOoeHMsI DenepanbHON paboueit
MpOrpamMMbl, PacHpeeICHHBIM IO ToJaM OOy4eHHS, CTPYKTYpPHUPOBAHO TaKHM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIUITMAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuchb HEOAHOKPATHO. OTO  MO3BOJIIET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMH MOCJIEA0BATEIBHO U MTOCTYIATEIBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIILYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCS, PACIIUPSS U yrayOmusis
ec, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EeHHIO T€OMETPHUH Ha YIITyOJICHHOM YPOBHE MO3BOJISIET:

co3maTth  ycnoBus s auddepeHumanuu  oOy4eHUs, TMOCTPOEHUS
WHIUBUyaJIbHBIX ~ 00pa30BaTENbHBIX MPOTpaMM, OOECHEeYUTh YIIIYOJICHHOE
U3yYEHUE T€OMETPUHN KaK COCTaBIISIIONIEeN yueOHoro nmpenMera «MaTteMaTHKay;

MNOATOTOBUTH OOYYAIOMIMXCA K MPOJOJDKEHUIO M3YyUYEHUsS] MaTeMaTHUKU C
y4eToM BBIOOpa Oymymiei mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «Il'eomeTpusi» Ha yriayOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Heenmo), B 11 knacce — 102
yaca (3 Jaca B HEJIeJIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMble ¥ JIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOSHHH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: MEPECEKAOIIHNECS,
napajuielibHble W CKpellMBaromuecss npsmble. [Ipu3HakyM CKpemnBaromnuXcs
npsaMbIX. [TapamienbHOCTh IPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NMapalieIbHbIC
MpsIMbIE B IPOCTPAHCTBE, NAPAILIENBHOCTD TPEX NPSIMBIX, NapAJUIETIBHOCTD MPSMOI
U 1uiockocTd. [lapannenbHoe M LEHTpaJbHOE NPOEKTUPOBAHUE, H300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapaIeIbHOrO0 NpoeKTHpoBaHud. 300paxkenue
buryp B mapayiesibHOW MPOEKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJI
MEXIy NpsIMBIMH B HpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: MapaieabHble
IJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH: TETpaj’Ap, MNapajljiesienunesn,
MTOCTPOCHUE CCUCHUU.

[lepneHANKYISIPHOCTh TPSIMOM U IIOCKOCTH: NEPHEHAUKYJISIPHBIE NPSIMbIE B
MIPOCTPAHCTBE, MpAMbIE NapAJUICIbHbIE M NEPHEHAMKYJSAPHbIE K IJIOCKOCTH,
MPU3HAK MEPHEHAUKYJIAPHOCTH NPSIMOM M IUJIOCKOCTH, TEOpemMa O NpsIMOi
NEPIEHIUKYJIISIPHOM IJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHME.
[lepneHAMKYIISIp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
MpsAMOI O MIIOCKOCTH, MPOEKIUs (PUTypbl HA IUIOCKOCTh. lleprneHnuKyaspHOCTb
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpex
NEepPHEHIUKYJIApaX.

VYriael B NPOCTPAHCTBE: Yroa MEXAY IMPSAMOM M INIOCKOCTBIO, IBYTPaHHBIN
yTOJl, JUHEWHBIA YroJl ABYTPAHHOTO yrila. TpeXrpaHHbIl U MHOTOTPaHHBIE YTIIbI.
CBoiiCTBA IJIOCKHUX YTIIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U JIBYTPaHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB M CHHYCOB JJIsSI TPEXTPAHHOTIO yIJia.

MHororpaHHuKHU

Buabsl MHOrOrpaHHUKOB, pa3BepTKa MHOrorpannuika. lIpu3ma: n-yronbHas
Mpu3Ma, IpsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBas M TOJHAS TTIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIN apajUIeNIENUIE] U €ro cBoiicTBa. Kparuaitimue
NyTH HAa MOBEPXHOCTU MHOrorpanHuka. Teopema Ounepa. [IpoctpancTBeHHas
teopema Iludaropa. Ilupamuga: n-yronpHas nupaMujia, IpaBUIbHAsS U yCEUCHHAS
nupamubsl. CBoiicTBa peOep W OOKOBBIX TpaHEH TMPABWIBHOW  MUPAMUJIBI.
[IpaBuiibHBIE MHOTOTPAaHHUKH: TMpaBUIIbHAS MpU3Ma U



IpaBUWJbHAs NHpaMuia, MNPaBWIbHAS TPEyrojbHas MNUpaMuia M MPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHue O MpaBWIIBHBIX MHOTIOIPAHHUKAX: OKTadJp,
TOJEKa’Ap U UKOCASP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: peOpa, JuMaroHai, YIJibl.
[Inomanp OOKOBOWM NOBEPXHOCTM M TOJHOM TMOBEPXHOCTH MPSAMOMl TNPU3MBI,
IJIOIA b OCHOBAHUM, TeOpeMa 0 OOKOBOM MMOBEPXHOCTH NpsMOM npu3Mel. [ inomaap
OOKOBOIl TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOW NHUPAMUIBI, TEOpEeMa O
IUIOIIAIM YCEUCHHON TUPaMU/IBL.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHsS NPABWIBHBIX MPU3M, CHUMMETpPHUS MPABUIBHOU
MUPaMHU/IBI.

BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAINPABIEHHBIE W IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXE€HHE BEKTOpa Ha
yucio. CBoicTBa clioKeHUsI BEKTOPOB. CBONCTBA YMHOXKEHHSI BEKTOpA Ha YUCIIO.
[loHsiTME KOMIUTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. Teopema O pPa3jIoKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaMm. I[IpsMoyrosibHas  cuctemMa KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBs3b MEXIY KOOpPAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOoJd Mexay BekTopamu. CKaJsipHOE MpOU3BEJICHUE
BEKTOPOB.

11 KIIACC

Tena BpameHus

[TonsiTHSA: TWIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKAas IOBEPXHOCTb,
chepuyeckas NOBEPXHOCTh, O0Opa3yloliue MNoBepXHOcTed. Tena BpalleHUs:
LWJIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnionoxenue chepbl
U TIJIOCKOCTH, KacaTelbHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalieHus Ha
riockoctu. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl U mapa.

O06beM. OcHOBHBIE CBOMCTBa O00BEMOB Teil. Teopema 00 oO0beMe
MPSIMOYTOJIBHOTO Tapajjiesienunena M ciaeAcTBus u3 Hee. OO0bEM mpsMol U
HAKJIOHHOW MPU3MBbI, IWJIWHJIpA, MUpaMHUIbl U KoHyca. OOBEM IIapa U 1apoBOTO
CErMEeHTa.

KoMOuHanuyu Ten BpalieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BIHcaHHAs B
MUWIUHAP, ONHCcaHHas okojio mwiuHapa. Ilepeceuenue cdepsl U 1mapa ¢
miockocThio. Kacanme miapa u cdepsl miockocTbio. [loHsATHE MHOTOTrpaHHHKA,



OMHUCAaHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOM B MHOTOTPAHHUK WJIH TEJO
BpalICHUSI.

[Tnomanp MOBEpPXHOCTH LMJIMHJIpPA, KOHYCa, IJIOMAAb cPephl U e¢ YacTew.
[Tongo6ue B mpoctpanctBe. OTHOmIEHWE OOBEMOB, IIOMIATEH IMOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogodOusi, romoreTusi. Pemienue 3amady Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUA: CEYEHUS UINHIPA
(mapajuienbHO W MEPHEHAUKYJISIPHO OCHU), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIIMHY), CEUEHUS IIapa, METOIbI MOCTPOCHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYILEH IUIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B mpocTpancTBe. Onepanuu HaJl BEKTOpaMH. BEKTOPHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. IIpsMoyrojibHass cucTeMa
KoopAuHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasioxkeHue BeKTopa Mo
6a3ucy. KoopamHaTHO-BEKTOPHBINM METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1ay.

J{BUKeHUS B POCTPAHCTBE

JBrxkenust mpoctpanctBa. OToOpakeHus. [[BUKeHUsS W paBEHCTBO (Puryp.
OO6mue cBoicTBa JBW)XCHUW. Buabl JIBWXKEHMHM: mMapalljiebHBIH TEpPEHOC,
LHEHTpaJbHas CHUMMETPUS, 3€pKalbHas CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPUSl» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaknaHcKoe BOCTUTAHHE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYaIOIIETrocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUIMCKOT0 00IIECTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBax (PYHKIIMOHUPOBAHUSA pPAa3jIUYHBIX CTPYKTYp, SBJICHUH, TPOLEAYP
rpaXIaHCKOTo  obOmectBa  (BBIOOpPBI, OMpPOCBI W JApPyroe), yMEHHue
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
(YHKIUSAMHU U Ha3HAYEHUEM;

2) NaTPHOTHYECKOEe BOCTIUTAHHE:

c(pOPMUPOBAHHOCTh POCCUHCKOMN TI'pa)TaHCKOW MJIEHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSILEMY POCCUWCKOW MaT€MAaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUICKOM MaTeMaTUYECKOMN IIKOJIBI,
UCIIOJb30BaHUE 3TUX JIOCTHKEHUH B JpPYrUX HayKax, TEXHOJOTrHsX, cdepax
SKOHOMHKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapoaa, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMWs, 3TUYECKOIO IMOBEJACHUS, CBA3aHHOIO C NPAKTUYECKUM
MPUMEHEHUEM TIOCTUKEHUN HAYKH U JIEATEIbHOCTHIO YYEHOT O, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas 3CTETHKY MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314, PEIICHUN, PACCYKICHU, BOCTIPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PAa3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uveckoe BOCMATAHHE:

cOPMHPOBAHHOCTh YMEHHUS NPUMEHATh MAaTEMAaTUYECKHE 3HAHUSA B
MHTepecax 3710pOBOT0 U 06€30MacHOro o0pasa KU3HH, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pOBBIO (3I0pPOBOE IHUTAHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03/J0OPOBUTEIBHOM JIEATENbHOCTBIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE LIEHHOCTU TPYHOJt00Us, HHTEpeC K
pa3nuuHbiM  chepam  MpoQPEecCHOHAIBHON  NEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOM M e¢ NPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oyaymeil mnpodeccun M peamn30BbIBATb COOCTBEHHBbIE JKU3HEHHBIE IJIaHBbI,
FOTOBHOCTh W CIOCOOHOCTh K  MaTreMaTH4eCKOMY  OOpa3oBaHUIO |



caM0O0Opa30BaHUIO HA TMPOTSDKCHWH BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PEIICHUU NIPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HANPaBICHHOCTH;

7) 3koI0rHYecKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHHUMAaHUE BIUSHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHONW M COLUAIBHON
Cpelnbl, 0CO3HaHUE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITIS
Ha TIPUMCHEHHE MAaTeMAaTHYCeCKUX 3HAHWHK I pelieHus 3amad B 00yiacTu
OKpYXKAlOLIEW Cpelbl, IUIAHUPOBAHUE IIOCTYIIKOB W OLICHKH KX BO3MOXHBIX
MOCJHEACTBUN JJIs1 OKPYKAIOLIEH CPE/IbI;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIIECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEeMaTHIECKON
HAyKHU Kak cepbl UeTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHUS U 3HAUMMOCTU
JUISL pa3BUTHUS LMBWIM3ALIUK, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTHYECKON
KYJIbTYpOU KakK CPEJCTBOM IMO3HAHUSA MHPA, TOTOBHOCTh OCYLIECTBIIATh IPOECKTHYIO
Y UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1elHCTBUSA

ba3oBble 1ornueckue aeiicTBUA:

BBISBJISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE MPH3HAKU MaTEMaTHYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHUWA MEXAY TMOHATHIMH, (POpMyIUpPOBATH
OTIpe/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMs 1J1s1 0000IIEHHS U CPAaBHEHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJIN34;

BOCIIpUHUMATh,  (QopMynupoBaTh HW  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, CAMHIUYHbBIC, YACTHBIE U OOIIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS31 U IIPOTUBOPEUHUS
B (pakTax, NaHHBIX, HAOJMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNI;

JieJaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHHUH, YMO3aKJIFOUEHUH TT0 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOATENIBHO AOKA3aTENbCTBA MATEMATHUECKNX YTBEPKIACHUM
(TIpsiMbI€ U OT IPOTUBHOTO), BBICTPAUBATh APTyMEHTAIINIO, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pemieHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHUS, BHIOUPATh HAN00JIEE TTOAXOASIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBare/ibCKue 1eCTBUSA:



WCIIOJIb30BAaTh BOIMPOCHI KaK HCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTHUBOpEUUE,  MNpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3ULIUI0, MHCHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBIA DKCIIEPUMEHT, UCCIIEIOBAHNE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTr0 00bEeKTa, SBJICHHUS, ITpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATEIFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
IPOBEICHHOTO  HAOJIOJICHUs, UCCJENOBAaHMs, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoIlecca, a TakKKe BbIIBUTATh
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nundgopmanueii:

BBISIBIIATH JeUIIMTHI WHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX ISl OTBETAa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BEIOMPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAITUIO PA3IMIHBIX BHIOB U (OpM
MPEICTABIICHHS;

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €¢ B pa3IUyHBIX (Popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIE)KHOCTH uHpopManu o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpCaJlbHbIe y4eOHbIe 1eiiCTBUA

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KJIEHUSI B COOTBETCTBUU C YCIOBHUIMU U
LeJIIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHMs 110 XOAYy pEILICHHs 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXX/I€HHsI 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYKJIA€MOW TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BbICKA3blBaTh MJIEH, HAICJICHHbIE Ha IOUCK
pELIEHHUs], COIOCTABIIATh CBOU CYXIEHUA C CYXICHMAMU IPYTMX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3jMuue U CXOACTBO IMO3ULUN, B KOPPEKTHOM (opme
(bopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIBTATHl PELICHUS 3a/a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C YU€TOM 3a]ad
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIe YHUBEpPCcAJIbHbIE Y4eOHbIE eiiCTBUSA
Camoopranmuzanus:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/a4H, BHIOMPATh CIOCO0 pELIeHHs ¢
Y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S)MOIHOHAIbHBIH HHTE/IEKT:

BIAJCTh  HAaBBbIKAMHM  [IO3HABATEIbHOW  pediekcuu Kak  OCO3HaHUsA
COBEPILIAEMbIX JCHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca U pe3yjbTaTa pEeleHUs
MaTEMaTUYECKON 3aJauH;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEUICHUU 33aauH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJEHHBIX OIMMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUSAM, OOBACHATH TIPUUUHBI
JOCTH)KEHHUSI I HEJIOCTH)KEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLIEHKY NIPHOOPETECHHOMY OIIBITY.

CoBMecTHAsl 1eATEIBHOCTD:

NOHMUMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHYyaJIbHOU
paboThl MpHU pEHIeHUH YYEOHBIX 3a7a4y, MPUHUMATh LEJIb COBMECTHOU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThl, pacrpeaciisiTh
BUJIBI pabOT, I0rOBApUBATHCS, 00CYXKAATh MPOIIECC U PE3yJIbTAT PabOThI, 0000IIAThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynIoBbIX (hopmax paboThl (00CyxneHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» M UHBIE), BEITIOJHATH CBOIO YaCTh pa0OTHI i KOOPIHHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMHU KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTepUsiM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBHUSI.

HHPEAMETHBIE PE3YJIbTATBI

K kxonmy 10 kiacca o0ydaromuiicst HAy9InuTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHu  3a7a4 U MPOBEACHIUN MAaTEMaTHYECKUX PACCYKICHHUIA;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX MPU PEIICHUU
TEOMETPUUYECKHX 3a]1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMuza, NpsMOYroJIbHBIN Napaienenunen, Kyo);

e KJIACCH(PUIIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAHHWS IS
KJTaCCU(UKAIIAH;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMM C  CEUECHUEM
MHOTOIPaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiesibHOE, LEHTPAJILHOE u OpPTOTOHAJIBLHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTh, BRITOIHATEH H300pakeHus Guryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMUYHBIMU METOAAMH, BBITIOJIHSATH
(BBIHOCHBIE) TIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIONIAAM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMuJia), FTEOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOpMYII;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCh U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U INTIOCKOCTh CHMMETPUU (QUTYPBI;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ICUCTBUS HAJl BEKTOPAMHY;

e pemarh 3aJaud Ha J0KAa3aTelbCTBO MATEMAaTUYECKUX OTHOUIEHUWA U
HaX0XJICHUE TEOMETPUUYECKHUX BETUYNH, TPUMEHSISI U3BECTHBIE METOIBI ITPU
pElICHUH MaTEeMAaTHUYECKUX 3a7ad MOBBIIIEHHOTO M BBICOKOIO YPOBHS
CJI0KHOCTH;

e TMPHUMEHATh MNPOCTEUIIHE MPOrPaMMHBIE CPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKaTh, MPeOOpPa3OBBIBATH U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, TMpeACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPHUMEHATH I[OJYyYCHHbIE 3HAHUA HaA IMPAKTHKE: CpPaBHUBATh U
aHaJM3UPOBAaTh PEalbHbIE CUTyallUH, MPUMEHATh U3YYEHHBIE MOHSATUS B
mporiecce IOUCKa pelleHUs MaTeMaTudyecku chopMyJIUpPOBAHHOM
npoOJieMbl, MOJAECIUPOBATh pPEATbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
UCCIIEI0BAaTh MMOCTPOCHHBIE MOJIENIU C WCIOJIb30BAaHUEM T€OMETPUUYECKUX
MOHATUN M TEOopeM, ammapara ajareOpbl, pemiaTh MPaKTHYECKUE 3a7adu,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.

K koniy 11 kiacca oOy4aromuiicss Hay4YnuTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMUIMHIPUYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BpaICHHUS,;

KJIaCCU(UIIMPOBATH B3AMMHOE PACTIONOKEHHUE C(HEPBI U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHHUS,
O0OBEMBI U IUIONMIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHNEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBA3AHHBIMUA C KOMOWHALMSMU Tel
BpaIllCHUsI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OMMCaHHBIA OKOJIO cdephl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXAY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n3o0paxarh u3ydaeMble (DUTYpBI, BBITOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKATh, WHTEPIPETHPOBATH M TPEOOpPa3oBBIBaThH HWH(OpMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

CBOOOTHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTNIEPAIMU HAJl BEKTOPaMU;

3a]1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
peliaTh TeOMETPUUECKUE 3a/1a4l Ha BEIYMCIICHUE YTJIOB MEXKTY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSTHUNA OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEUICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paKEHUST MHOTOIPAHHUKOB U TeNl BpaIllGHUS TMpHU
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHmsl MO 100,
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILECHUS: CEUCHHS LWIMH]pA
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaijieIbHbIe
OCHOBAHMIO ¥ MPOXOJSIIUE Yepe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUU: METOJ CIJIEI0OB, METOJ
BHYTPEHHETO IPOECKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUSI;

MPUMEHSATh TEOMETpUUECKHe (HaKThI NJIST PEIICHHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOJJararolIMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJlaHbl B IBHOW U HEsIBHOM (hopme;

pemaTth 3aJaud Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXXJIEHUE T€OMETPUUECKUX BEIIMYNH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/aY;

MPUMEHSTH IMOJTYyUYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, aHATU3UPOBATh
U OIICHUBATh pPEAbHbIC CHUTYyallMHM, MPUMEHATh M3yUYCHHBIC TOHSITHS,
TEOPEMBI, CBOICTBA B TMPOLECCE IOUCKA PEHICHUS MaTeMaTUYECKU
chOpMyYITUPOBAHHON MPOOJIEMBI, MOJICTUPOBATh pEANbHBIC CUTyaIluu Ha
SA3bIKE TEOMETPUH, UCCIIEIOBATh MOCTPOCHHBIC MOJIENIU C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, amnmapara aireOpbl, penaTh
MPAKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXIECHUEM TIE€OMETPUUYECKUX
BEJIUYUH,;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
n/n NMPOrpamMMbI Bcero Komrpoabubie | HpaxTiieckue o0pa3zoBaTre/bHbIE
padoThbI padoThbI pecypest
1 BBenenue B ctepeoMeTpuio 23 1
9 B3aumHoe pacnonokeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTb IPSIMBIX U IIJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [leprieHIUKYIAPHOCTD MPSMBIX U o5
IUIOCKOCTEN B IPOCTPAHCTBE
5 VYTiIBl ¥ paccToAHUSA 16 1
6 MHororpaHHUKH 7 1
BexTops! B ipocTpaHcTBe 12
8 HOBTO})GHI/IG, 000011IeHNE ¥ CUCTEMATHU3aI 1S 5 p
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KosaunyecTBO 9acoB JIeKTPOHHbIE
No 1/t HaumeHoBaHue pa3aesioB U TeM Korponsme | Tpacrmseckie (uudpossbie)
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypest
1 AHaTMTHYECKasi TEOMETPHS 15 1
5 [ToBTOpEHHE, O606I.L[CHI/£C u 15 1
CUCTEeMAaTH3alHsl 3HAHHMA
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpareHus 24
5 [Tnomaau MOBEpXHOCTH U 0O BEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
7 [ToBTOpEHwUe, o606meHI/£e U 17 2
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoanuecTBo yacoB

Bcero

Konrtposabubie
padoTbI

IIpakTH4yeckue
padoThbI

Jlara
U3yYeHUsl

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBarTejibHbIE

pecypcsl

OcHoBHbIE ITpaBUJIa U300paKEHUS Ha
PHCYHKE IIJIOCKOCTH, MapauieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[ToHATHS cTEpeOMeTpun: TOUKA, IIPsMasl,
IUIOCKOCTh, MMPOCTPAHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMs Ha PUCYHKE
IUTOCKOCTH, apaJUIEIbHBIX MPSMBIX
(OTpe3KOB), CEpPEeIUHBI OTPE3Ka

IlonsTns: MEpeCCKaromurecs mI0CKOCTH,
NnepeceKkaromumecs npamMasa U MI0CKOCTh,
MMOJIYIIpOCTPAaHCTBO

IlonsTns: MEPECCKAOIMECH ITIIOCKOCTH,
NepeceKkaromuecA nmpamasd U JI0OCKOCTb;
MMOJIyIpOCTPaHCTBO

MHororpaHHuKH, H300pakeHne
MPOCTEHIINX TPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00HEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPHH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
ciencTBus U3 HUX. CocoObl 3a1aHus
IPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NpSAMbIX U IIIOCKOCTEN

10

N306paxkenue ceueHnii nupamMupbl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pebpa. M3obpakeHne nepecedcHus
IIOJIy4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUN Pa3HbIMU LIBETAMU

11

N306paxkenue ceueHnii nupamupbl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 X
pebpa. N3obOpaxeHue nepeceueHus
IIOJIy4EeHHBIX IUTOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUI pa3HBIMU LIBETAMU

12

N306paxkenue ceueHnii nupamMubl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pebpa. N3obOpaxeHue nepeceueHus
NOJY4YEeHHBIX TIOCKOCTel. PackpamuBanue
MMOCTPOCHHBIX CeueHni Pa3HBIMU LIBETaAMU

13

N306paxeHue ceueHnit nmupamuibl, Kyda u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepes Ux
pebpa. N3obOpaxeHue nepecedeHms
NOJy4YEeHHBIX TIOCKOCTel. PackpammBanue
IMOCTPOCHHBIX CeueHni Pa3HBIMU LIBETaAMU

14

Merton ciefoB g MOCTPOEHUS CEUEHHI




15

Mertoa cieoB i MOCTPOCHUS CEYCHUI.
CBolicTBa IepeceyCHU MPAMBIX U
IUIOCKOCTEMN

16

Mertop ciefoB [Jig MOCTPOSHUS CEUCHHUIA.
CBolicTBa MepeceyCHU MPAMBIX U
IUIOCKOCTEH

17

[TocTpoenwue ceuenuit B mupamuze, Kyoe
1o TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIKCh 1IaroB
MOCTPOCHUS

18

[TocTpoenwue ceuenuit B mupamuze, Kyoe
1o TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YepPTEKEH U 3aHCh 1IaroB
MOCTPOCHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha peopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha peopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIMCh 1L1aroB
MOCTPOEHHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPIMOHANBEHBIX 0Tpe3kax. [Togobue
TPEYroJbHUKOB

22

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




23

KonTponrHas pabora "AKCHOMBI
|y p
crepeomerpun. Ceuenus"

24

B3anmHOe pacrnonoKeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipu3Haku ckpenuBarommxcs
npsimbix. [lapaienbHble npsiMele B
IIPOCTPAHCTBE

25

Teopema o cyIiecTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapajlIeIbHOM
JTAHHOM MPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIlleH Ha JaHHOMN
npsMoii. JleMma o mepecedueHun
napavieIbHbIX MPSMBIX TUIOCKOCTHIO

26

[TapamnensHOCTB Tpex NpsAMbIX. Teopema o
TPEX NmapajiesIbHBIX IpIMBIX. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

27

[TapamienpHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA MApAJIJIETBHOTO
npoekTupoBanusl. M3o0pakeHue pa3HbIx
¢buryp B napajsiesbHON NPOEKIUU

28

[enTpanbHas MpoeKUs. YTOI C
COHaNpaBJICHHBIMU CTOPOHAMU. YTOJII
MEXIY IPSAMBIMU

29

3aauM Ha 10Ka3aTeIbCTBO U
HCCIIEJOBAHNE, CBA3AHHBIE C
PAacCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

[TonsTHS: MapaIenbHOCTh MPSIMOM U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapauIeIbHOCTU MPSMOM U TIIOCKOCTH.




CBolicTBa napajijiesIbHOCTH IPSIMOM U
IUIOCKOCTH

31

['eomeTpryeckue 3a/1a4u Ha BIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSIMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenusi, MPOXOISIIETO Yepe3
JAHHYIO MPSAMYIO Ha YepTexe U
napajuieJIbHOTO IPyroit npsmoii. Pacuer
OTHOIIICHUI

33

[TapannenpHast mpoeKLMs, IPUMEHEHNE
JUTSI IOCTPOCHHUS CEYSHUH KyOa u
napasuienenunena. CpoiicTpa
napajuiejaenuneaa u npu3Mbl

34

[TapannensHble naockoctu. [Ipusnaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

TeopeMa 0 mapamienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOALIEH
yepe3 TOUKY, He MPUHAJIEKAILYIO TaHHON
IUIOCKOCTH U CJIEACTBUS U3 HES

36

CBolicTBa napauieIbHbIX ITIOCKOCTEN: O
[apaJIEJIbHOCTH NPSAMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH [IBYX I1ApaJUIEIBHbBIX
IIJIOCKOCTEN TPEThEM

37

CBoiicTBa napasuienbHbIX IIOCKOCTEH: 00
OTpe3Kax NapauIeIbHBIX NPSMBIX,
3aKJIFOYCHHBIX MEX/y MapajieIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUEHNH IPSIMOM C
JBYMsI TapaJlIeIbHBIMU IIOCKOCTSIMU




38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 IPSIMOYTOJIEHOTO
napajuiesienunena

41

Brrurcnenue JUIMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM NIapajuieIeuIe e

42

[IeprieHIUKYIAPHOCTH IPSIMOU U
mockocty. [Ipusnak
NEPIEHIUKYIJIIPHOCTH IIPSAMOK U
IUIOCKOCTH

43

[TepnieHIUKYIAPHOCTD NPSMOM U
mockocTy. [Ipru3nak
NEPNEHIUKYIISIPHOCTH IIPSIMON 1
IUIOCKOCTH

44

Teopema o CylecTBOBaHUU U
€IMHCTBEHHOCTHU MPSIMOU, IPOXOAIIECH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHOH K MIIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIIAPHBIC UM
MMpAMBbIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPNCHAUKYJIIAPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

47

[lepnenauKysip ¥ HaKJIOHHAS.
ITocTpoeHne nepreHIuKysapa U3 TOYKN Ha

psSMYIO

48

[leprienquKynAp U HAKJIOHHASL.




[TocTpoenue nepneHauKyIgpa U3 TOYKH Ha
IPAMYIO

Teopema o Tpex nepreHIuKyIsIpax

49
(mpsiMast 1 oOpatHas)

50 Teopema o TpEX NeprIeHANKYIIPax
(mpsimast 1 oOpaTHas)

51 Yron Mexy CKpeInBarOIIMMUCS
PSIMBIMU
[Touck mepneHIUuKyISAPHBIX MPSIMBIX C

52 MOMOIIBIO EPIIEHANKYISIPHBIX
IJIOCKOCTEN

53 OpTOoroHanbHO€ IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, mpu3Msl,

54 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAJILHOW MPOEKIIUH
[TocTpoenue ceuenuii ky0a, IpU3MBl,

55 IIPABWJIBHOM MHUPaMUABI C TOMOIIBIO
OPTOTOHAJILHON IPOEKIINU
CuMmmeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO INIOCKOCTH. [Imockoctn
CUMMETpPUI B MHOTOIpaHHHUKaxX

57 [Ipu3Hak nepneHuKyIIPHOCTH MPSIMOM U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUU

58 [TpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSHUM OT TOUKH JI0 TNIOCKOCTH

59 [TpaBuiibHBIE MHOTOTpaHHUKH. Pacueér
PacCTOSIHUN OT TOYKH JI0 IJIOCKOCTH

60 CnocoObI OMyCTUTD MEPICHIUKYIISIPHI:




CUMMETpHUS, CIIBUT TOYKH 110
napasuieibHON IpsMOi

61

CaBur 1o HenapauieJIbHOU MPSAMOH,
U3MEHEHUE PACCTOSHUM

62

KonTtponsHas padora "B3anmuoe
pAacmoJIOKEHUE MTPSAMBIX U INTIOCKOCTEHN B
npocTpaHcTae”

63

[ToBTOpEHUE: Yyroa Mex 1y IpsIMbIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: yroa MexIy
CKPELIMBAIOILUMUCS MPSMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/ILICCKI/Ie MCTOAbI BEIYMCIICHUA
yria MExXAy MpsAMbBIMH B MHOT'O'PaHHUKAX

66

JIByrpansblii yroy. CBOWCTBO TMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspHble maockocTH. CBoiicTBa
B3aUMHO MEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneH uKyIsIpHOCTH
IIJIOCKOCTEH; TeOpeMa O MPSMOU
[IEPECEUCHUS IBYX IIIOCKOCTEN
NEPHEHAUKYJISPHBIX TPETHEN IUIOCKOCTH

69

[IpstmoyronbHBIN Mapajuienenunesn; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuiesienunena

70

Teopema o0 [uaroHanu npsiMOyrojabHOIro




napamiciaenuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTprUeCKHUEe U MPUKIIATHBIE
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PAacIOIOKEHUEM PSMBIX M TNIOCKOCTH

72

[ToBTOpEHUE: CKpELIMBaIOLIUECS NPSMBIE,
napaielibHble INIOCKOCTH B CTaHAAapPTHBIX
MHOTI'OI'paHHHUKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINUXCS MIPSIMBIX, PACCTOSIHHE
MEXIY CKPEUTUBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYAIUSIX

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCToAHHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beluncnenue pacCTOIHUN MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
ITOMOIIBIO NEPIIEHIUKYIPHON IIJIOCKOCTH

76

TpexrpaHHblii yroj, HepaBeHCTBaA IS
TpexrpaHHbIX yrioB. Teopema [1udaropa,
TEOpPEeMbI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIJia

77

DIeMEeHTHI C(hepUIECKON TEOMETPUH:
reoJIe3nyYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHui "MHOTOrpaHHHUK
U €r0 DJIEMEHTEHI"

80

ITupamuna. Buael nupamua. [pasuibHas
nupamuia




[Ipusma. [IpsimMast 1 HaKJIIOHHAS IPU3MBI.

81 1
[TpaBuibHAs mpU3Ma

82 [Ipsamoii mapasuienenumne, 1
NPSIMOYTOJIBHBIN TTapaljIeIeHIe]], KyO

83 BrimykJisie MHOTOrpaHHHKH. Teopema 1
Ditnepa
Brimykible MHOTOrpaHHuKH. Teopema

84 Oiinepa. [IpaBusbHbIE U TOJIYIPABUIIbHBIE 1
MHOTOTPaHHHUKH

85 KoHTtposbHas padora "MHOrorpaHHUKH" 1

36 [ToHsiTHE BEeKTOpA HA IJIOCKOCTH H B 1
NPOCTPAHCTBE

87 CymMa BEeKTOPOB 1

88 Pa3HocTh BekTOpOB 1

89 [TpaBwiio napasuienenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxxenue BekTopa no 6asucy Tpex

91 BEKTOPOB, HE JIEKAUTUX B OJTHON 1
TUTOCKOCTH

92 CkaJisipHOE TIPOM3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMH B 1
NPOCTPAHCTBE

94 [Tpocreiimme 3a1a9u ¢ BEKTOpaMHU 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMH 1

96 [Tpocreiimme 3a1a9u ¢ BEKTOpaMU 1

97 [Ipocreiimue 3a1aun ¢ BEKTOpaMH 1

98 O0001eHne 1 cucTeMaTh3als 3HaHUu| 1




99 O0001eHne 1 cucTeMaTU3alus 3HaHU| 1
100 HroroBast KOHTpoIbHAs paboTa 1
101 Hroroas koHTpoibHas pabora 1
102 O0001eHne 1 cucTeMaTU3alus 3HaHUH 1
OBIIEE KOJIMYECTBO HACOB I1O 102

I[TPOT'PAMME




11 KIIACC

KosaunyecTBO 9acoB JIeKTPOHHbIE
[ara ungposbie
Nen/m | Tema ypoka Kountpoabnsbie | IIpakTuyeckue
Bcero H3yyeHHs1 | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue Temnl "KoopanHatsl BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
9 [ToBTOpenue Temsl "CkansipHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! 'Brruncienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE TUIOCKOCTH B OTPE3KaX
6 YpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHne 1
8 JIuHeliHbIC HEPaBEHCTBA, INHEWHOE 1
IpOrpaMMHUPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, INHEWHOE 1
IpOrpaMMHUPOBAaHUE
10 AHaTMTAYECKHE METOJIBI pacueTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaJIUTHYECKHE METO/BI pacueTa yria 1
MEXIY INIOCKOCTSIMH B MHOTOTpaHHUKAaX
12 dopMyia pacCTOsIHUSA OT TOYKHU 10 1




IIJIOCKOCTH B KOOPpAHWHATAX

Haxoxaenue paccTossHUN OT TOUKH 110

13 TUIOCKOCTH B KyOe

1 Haxoxaenne pacCTOSIHHIA OT TOYKH JI0
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KoHnTtposbHas pabota "AHanuTH4eckas
reometpus’"

16 CeueHMst MHOTOTPAaHHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKH

17 CeueHHst MHOTOTPaHHUKOB: METO]] CIIE/IOB
CeueHust MHOTOTPAaHHHUKOB: CTaH/IapTHBIC

18 IUIOCKOCTH, MePeCceueHUs MPSMbIX U
IJIOCKOCTEN

19 [TapannensHbIe IPSIMBIE U TUNTIOCKOCTH:
napasuieIbHbIe CEUCHUS

20 [TapannensHbIe PSMBIE U TUIOCKOCTH:
pacyeT OTHOIICHUI
[TapannensHbIe IPSMBIE U TNTIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIUBAIOIIUMUCS
TIPSIMBIMH
[lepneHaUKyIsSIpHBIE TIPSIMBIC U

29 MJIOCKOCTH: CTaHIaPTHBIE Maphl
MEPICHIUKYISPHBIX MIOCKOCTEHN U
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
[lepneHnuKyIsIpHBIE TPSIMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
NEePIIeHINKYIISIpax

24 [TepneHIUKYISIpHBIC TIPSIMBIC H




IIJIOCKOCTH . BBIYMCJICHUA JJIMH B
MHOTI'OrpaHHHKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIs
10 e, COOOpaKeHUS OO0

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIBI JIIST
TIoniael, cooopaskeHus o 00

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI 1151
TI01aJeH, COOOpaXkeHUS TOA00US

28

[Imomany ce4eHnii MHOTOTPAHHHUKOB:
IUIONIA/I IOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTONIA/IM IOBEPXHOCTEMH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1o 100ust

30

Konrponsnas pabota "IloBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OI'PaHHHUKOB"

31

O6Bem Tena. O0BEM PSMOYTOIBHOTO
napaJuiesnenunena

32

3anmaun 00 yaBOeHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUH yIiia

33

CrepeomeTpHudecKne 3a/1a41, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napajiesenunesia

34

[IpuknagHbie 3a1a4u, CBSI3aHHBIC C




BBIYHCIICHHEM 00bEMa MPSMOYTOIBHOTO

napaiesienumnena

35 OO0BEM IPSIMOM TPU3MBI

36 CrepeomeTpuyecKye 3a/1a41, CBI3aHHBIE C
BBIUMCJICHHEM 00bEMOB IIPSIMOMN TPU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHbIE C
00BEMOM MPSAMON MTPU3MBI
Boruncnenue 06bEMOB Tell ¢ IOMOIIBIO

38 ornpeneneHHoro uaTerpaina. OobpeM
HAKJIOHHOM NPU3MBI
Boruncnenue 065EMOB TEI C TOMOIIBIO

39 onpeaeneéHHoro uurerpaita. Oobem
TTUPAMUJIBI

40 ®opmyna o0bema nupamuibl. OTHOIIEHHE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0bema nupamuibl. OTHOIIEHHE
00BEeMOB MUpaMUJ ¢ OOLITUM YTIIOM

42 CrepeomeTpuyeckue 3a/1a41, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpHuyecKue 3a/1a4H, CBSI3aHHBIE C
0o0BEMaMH UpaMUIbI
[Ipuknagueie 3agaun mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOU
PU3MBI

45 [Ipuknanueie 3agaun mo Teme "OO0bEMbI
Ten", CBsI3aHHBIE C 00BEMOM MTHPAMHU/IBI

16 [Ipumenenne 06¢MOB. Beruucnenue

PaCCTOSAHUA 00 IMMIOCKOCTH




KonTpomnpHas padora "OobeM

47 |
MHOTOTpaHHHUKA
[{unuHapuyeckas MOBEpXHOCTb,

48 00pa3yromue HUJIMHIPUIECKOM
MOBEPXHOCTHU

49 s ap. [IpsMon KpyroBoi HWIMHIP.
[Tnomane MOBEPXHOCTH IMIMHIPA

50 Konundeckas moBepxXHOCTh, 00pa3yrolime
KOHHYECKOU noBepxHocTu. Konyc

51 CeueHne KoHyca IIOCKOCTHIO,
napauieaTbHON MIIOCKOCTH OCHOBAHUS

59 VYceueHnslii konyc. M300paxenue
KOHYCOB M YCEUCHHBIX KOHYCOB

53 [Tmomranbe 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tmomranb 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpruecKkue 3aauu Ha

55 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUEHUH LIMIIMH]Ipa, KOHyCca
CrepeomeTpruyeCKHE 3a1a41 HA

56 JI0OKa3aTelIbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEYEHUH IMIMH/IPA, KOHYCa

57 [Tpuknagabie 3a1a4u, CBI3aHHBIC C
[WIAHAPOM

58 [Tpuknagabie 3a1a4u, CBI3aHHBIC C
WIMHAPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By u n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. B 1 n3o0pakeHue mapa

62

Ypasuenue chepsl. [Tnomans cheps! u e
yacTen

63

Cummerpus chepsl u mapa

64

CrepeomeTpuyecKre 3ajauu Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO CEPOii U IIapOM,
MOCTPOCHHEM MX CEYCHHH TNIOCKOCTBIO

65

CrepeoMeTpHyecKHe 3aJaud Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO CEpPOil U IIapoM,
HOCTPOCHHEM HX CEUCHHI TIIOCKOCTHIO

66

IIpuxnagHeie 3aaa4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYNKHOCTH HA TNIOCKOCTH,
BBIYHCIICHUA B OKp}I)KHOCTI/I, CTaH)IapTHI)Ie
000

68

Paznnannie KOM6I/IHaIII/II/I TEJI BpallICHUA U
MHOT'OT'PpaHHUKOB

69

3agauu o Teme "Tena u TOBEpXHOCTH
BpaieHus"

70

3anaun 1o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

KonTponbhnas padota "Tena u
MOBEPXHOCTHU BpalieHus"

72

O06Bem nunmuHapa. Teopema 06 00bEME
IPSIMOTO ITUIHH]IPA

73

Brruucnenue 06bEMOB TEJ ¢ TOMOIIBIO
onpenenacHHoro uaTerpaiga. Oobem
KOHYyCa

74

TTiroraam GOKOBOI U TTOJTHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3a/1a4u, CBSI3aHHbIE C
BBIYHCIICHUEM 00BEMOB IIWIMH/IPA,
KOHYCa

76

[Ipuknanueie 3agaun o Teme "OO0BEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Ten"

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 00 o6beme mapa. [nomans
chepnl. CTepeoMeTpruyECKHE 3a/1a4H,
CBSI3aHHBIE C BBIYMCIEHHEM 00bEMOB
rapa, ImapoBOTO CErMeHTa U [IapOBOTO
ceKTopa

78

[Ipuknagasie 3aga4n 1mo TeMe "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaasio cepbl. COOTHOIIECHUS MEXKTY
TIJIOMIA IIMU TIOBEPXHOCTEHW U 00beMaMu
MMOJOOHBIX TEN

79

[TogoOHEBIE TE€Na B MPOCTPAHCTBE.
N3menenune oobpemMa mpu mo100uu.
CrepeoMeTpHUECKHE 3a]auH, CBS3aHHBIC C




BBIYHCIIEHUEM O0OBEMOB TEJI U ILIOMAIEN
MMOBEPXHOCTEH

80

Kontposnbnas padora "ILnomaau
MTOBEPXHOCTU U 0OBEMBI KPYTJIBIX TEm"

81

JBuxenus mpoctpancTBa. OTOOpaXkeHUsI.
JIBmxeHus u paBeHCTBO huryp. O6mme
CBOMCTBA JBHKCHUI

82

Buap! nBukeHMil: napaieIbHbIN
MIEPEHOC, LICHTPaJIbHAsA CAMMETpPUSI,
3epKajbHasi CAMMETPHS, [IOBOPOT BOKPYT
IPSIMON

83

[Ipeo6pazoBanus mogobus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/ILIeCKI/Ie 3ala41 Ha IPUMCHCHUC
JBUXKCHUA

85

KontponbHas pabora "BekTops! B
npocTpaHcTae”

86

Ob6o6maroree nopropenue 11 nouaruit u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTEeMaTH3aIlus 3HAaHWH:
"[TapamienbHOCTB NPSAMBIX U INIOCKOCTEN
B IIpoCTpaHcTBe"

87

Ob6o6maromee nosropenue 11 nouaruit u
MeTOoJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIlNs 3HAHWUH:
"BekTops! B ipocTpaHcTBe”

88

Ob6o6maromee nopropenue 11 nouaruit u
MeTO/I0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTH3aI1sl 3HAHUM:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee nmopropenue 11 mousaTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHsI 3HAHHI:
"OO0BeM MHOTOTpaHHHKA"

90

Ob6o6maromee nopropenue 11 nmonsaruii u
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTEMAaTH3aINs 3HAHHI:
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maromee nopropenue 11 nonsaruii u
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"TTnomany moBepXHOCTH i 00BEMBI
KpyrJibIx Ten"”

92

O6o6matomiee nopropenue 11 mousaruii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"ITnomaau MOBEpXHOCTH U 0OBEMBI
KpyrJbIx Ten"”

93

HtoroBast KOHTpoOJIbHAs paboTa

94

Hroropas KOHTpPOJIbHAA pa60Ta

95

[ToBTOpenwue, 0000ImIEeHNE 1
crucTeMaTu3alus 3HaHUI

96

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HMHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTHI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX 1
KOMITbIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX HHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Vcropus pa3BUTHsI CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHI

100

HcTtopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Wcropus pa3BuTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO HACOB 10
[TPOT'PAMME

102







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU

HUHTEPHET






		2024-03-14T16:23:52+0300
	Максимова Наталья Владимировна




