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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0Opa3oBaHusl, TaK Kak 00€CIEeYMBAET BO3MOKHOCTh U3yUYEHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TMOHSATHUIHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHuUs mporpaMmel yueOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosnee TiIyOOKMX TE€OMETPUYECKUX 3HAHUKW U JIeUCTBUM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIpPSIIOIIMMU U YCUIUBAIOLIMMU Kypc 0a30BOT0 YPOBHS, SIBISIFOTCSL:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BRXHEHIIMX MaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX ONMCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX NPUMEHSTh, MPOBOJIUTH JIOKA3aTEJIbHBIE PACCYXKICHHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIBHBIX ¥  TBOPYECKHUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HaBaTh IMPOSIBICHUS TEOMETPUYCCKUX TIOHATHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TTOJTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHUU  pachlpefensieTcss He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAILHBIM BOMPOCaM O0yUYaroIIHecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPEJCTABICHUN O0yUYaIOUUXCs, PACIIUPSS U YIIIyOJIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa30oBaTEbHBIX MpOrpamMM, OOECTHeunuTh YIIyOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yuebHOro kypca «l'eomerpusi» Ha yYrIIyOJNEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHSATHS ~ CTEpeOMeTpuu. Touka, MpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaninenbHOCTh NPSMBIX U TUIOCKOCTEN B IPOCTPAHCTBE: MapaiiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa MapajuIeIbHOrO MpoeKkThupoBanus. M3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (DUTypbl HAa IUIOCKOCTH: TETpajap, MapajulielenuIie],
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM IUIOCKOCTH. OproroHansHoOe IPOEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema o TpEX NePIEeHAUKYIIApax.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopemMbl KOCMHYCOB U CHHYCOB JUJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nOpsAMOYIOJIbBHBIM — MHapajulesienuIe] W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuiabl. [IpaBuibHBIE MHOTOTpaHHUKH: MNpPAaBUJIbHAS NpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM U TOJHOM MOBEPXHOCTH MPSIMOM TPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABIEHHBIE M  IPOTHUBOIOJOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. BzaumHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayyieIbHO ¥ MEPHEeHIMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanuu Haj BekTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCUHCKOro  OOIlecTBa,  MPEACTABICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUN B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JOCTWKEHH HayKh U JEATEIbHOCTBIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acCleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCHPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHANBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/ibl, OCO3HaHUE TII00ATBHOTO XapaKTepa dKOJIOTHYECKUX MpoOeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAIIN3;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTh KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEIbHO BbIICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, NAHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJIe¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABMIATh PE3YJAbTAaThl PEIICHUS 3aJa4d, SKCIEPHUMEHTA, UCCIICIOBAHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIIEHUS 3a/Ja4M, BIOUPATh CIIOCOO pelIeHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOW  pediiekcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JIOroBapuBaThCA, OOCYXAAaTh TMpOLIECC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPIMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YI€HAMHU KOMAaHJbI, OLEHHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pENICHUH 33724 U MTPOBEACHUN MAaTEMAaTHUECKUX PACCYKICHUN;

o IPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX TMPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

o KJTACCU(PUITMPOBATh B3aMMHOE PACIONIOKECHHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

¢ CBOOOJIHO  OMEPUPOBATH TOHSATHSAMH, CBSI3aHHBIMH C  yIjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

 CBOOOJTHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (IIpU3Ma,
nupamua, NpsMOYroJIbHBIN Napaienenunes, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJ1IaccuuKaIuu;

¢ CBOOOJIHO  ONEpPHUPOBATH  MOHATUSAMH, CBSA3AaHHBIMU C  CEUYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTh, BBIMOJIHATh U300pakeHUs] GUTYpP HA MIIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYMCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUPAMU/IA),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIIIOJIHATH JI€HCTBHSI HaJl BEKTOPAMU;

epelIaTh 33Ja4M HA JIOKA3aTEJBCTBO MAaTEMaTUYECKUX OTHOLICHHW W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOBI
IIPYU PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e [[DUMEHATH NPOCTEHIIME IPOrPaMMHBIE CpPEICTBA M  3JIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e U3BJIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATh HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IIOJIyYEHHBIE 3HAaHUS HA NPAKTUKE: CPaBHUBATH MU
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMM C UWIMHAPUYECKOMH,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

e ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHHs: LUIHHAPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (LMIMHIAP, KOHYC, cepa U map) U OObACHSIThH
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHHs,
00BEMBI U TMUIOIIAA TOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpallleHHS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

¢ BBIYUCIIATH COOTHOIICHUSI MEXAY IUIOHIAASMU MOBEPXHOCTEH U 00bEMaMHU
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJIEKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATH ONEpALlK HaJl BEKTOPaMU;

*3371aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

e pElIAaTh T€OMETPUUECKUE 3a/1a4H HA BBIYUCIIEHUE YIJIOB MEXAY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBATh TOHATUSMHU, CBA3aHHBIMH C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHUS MHOTOTPAaHHUKOB M TEN BpaIlleHUS TPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB M TEJl BPAILEHHUSA: CEUEHMS LMIMHIpPA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* ICIIOJI30BaTh METOJbl TIOCTPOEHUSI CEYEHHMI: METOJ CIJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN MIIOCKOCTH;



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e IPUMEHATh TeOMEeTpUYecKre (HaKThl MJISI PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epeIIaTh 3aJaYd HA JIOKA3aTEJIbCTBO MATEMATHYECKHX OTHOLICHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IIPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH IMOJIYYCHHbIC 3HAHUSA Ha MPAKTUKE: CPABHUBAThH, aHAJIU3UPOBATH
Y OLICHWBAaTh pEaJbHbIE CHUTyallMH, NPUMEHATb HU3YYCHHBIC ITOHSTHS,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TOHITUH M TeopeMm, ammapara anreOpbl, pemarhb
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Ne i/ HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI Komwsecrso uacos
Bcero KonTpoJsbHbie padoTsl
1 BBenenne B ctepeoMeTpuio 23
2 B3aumHoe pacnosoxeHue nNpsMbIX B IPOCTPAHCTBE 6
3 [TapamienpHOCTE NPSAMBIX U IJIOCKOCTENW B POCTPAHCTBE 8
4 [lepneHUKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE 25
5 VYribl ¥ paccTosHUS 16
6 MHororpaHHUKH 7
7 BexTopsl B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

Ne i/ HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI Komriecrso uacos
Bcero KonTpoJsbHbie padoTsl

1 AHanuTudeckas reoMeTpus 15 1
2 [ToBTOpEHue, 06001IEHNE U cUCTeMaTU3alusl 3HaHUI 15 1
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
) [Tnomaau moBepXHOCTH U 0OBEMBI KPYIJIBIX TEJ 1
6 JIBxeHust 1
7 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUT 17 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

OcHOBHBIE TIpaBUIIa N300paKEHHSI HA PUCYHKE TIOCKOCTH, ApaJUICNIbHBIX MPSAMBIX (OTPE3KOB),
CepeHBI OTpe3Ka

[TonsTHS cTepeoMeTpHur: TOUKa, IpsiMas, INIOCKOCTh, MPOCTpaHCTBO. OCHOBHbIE MpaBUiia
M300pakeHUs1 Ha PUCYHKE TUIOCKOCTH, MapalyIebHbBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEPECCKAOINECA TINIOCKOCTH, MEPECCKAIOINIUECA TTpsAMas U IJIOCKOCTh; IMOJIYIIPOCTPAHCTBO

IlonsThs: MEPECCKAIOIMHECA TINIOCKOCTH, MMEPECCKAIOININUECA TpsAMas U IJIOCKOCTh; IMOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300pa’keHUe MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYDP, HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIECACTBHUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIECACTBUS U3 HUX

AKCHOMBI CTEpeOMETPHUH U TIEpBbIe cleACTBUS U3 HUX. CrocoObl 3aJaHus NPSAMBIX U MJIOCKOCTEH B
npocTtpancTBe. O003HAUYCHUSI MPSMBIX U TUIOCKOCTEH

N3o00paxkenue ceueHunit mupamMubl, Kyda v MpU3Mbl, KOTOpPbIE IPOXOAT Yepe3 ux peopa.
N3o00paxkenue nepeceveHus MoJy4eHHBIX MIIOCKOCTEN. PackpaminBanyue noCTpOCHHBIX CEUeHUN
Pa3HbIMU LIBETaAMU

10

N3o00paxkenue ceueHnii nupamMubl, Kyda v Mpu3Mbl, KOTOPbIE TPOXOIAT uepe3 ux peopa.
N3o0paxkenue nepeceueHus MoJIy4eHHBIX MIIOCKOCTeN. PackpalirBanyue NoCTpPOCHHBIX CEUeHUN
Pa3HBIMU LIBETaMU

11

N3o00paxkenue ceueHunit mupamMuabl, Kyda v MpU3Mbl, KOTOpbIE MPOXOJAAT Yepe3 ux peopa.
N3o00pakenue nepeceueHus MOTy4eHHBIX MIIOCKOCTEN. PackpamiBane MOCTPOCHHBIX CEUeHUN
Pa3HBIMU IIBETaMU

12

MHOTOorpaHHUKH, U300paKEHHE IPOCTEHIIINX MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIUX
00BEKTOB




N3o0pakenue ceueHuit mupaMuibl, Ky0a v MPU3MbI, KOTOPBIE POXOIAT Yepe3 ux peopa.

13 N3o00pakenue nmepeceueHus MoJydeHHBIX IIOCKOCTeN. PackpammnBanne NoCTPOCHHBIX CEUeHUIH
Pa3HbIMU LIBETAMU

14 Merto crie1oB AJis MOCTPOCHUS CEUCHUN.

15 Merton cienoB i1 nocTpoeHus ceueHuil. CBOICTBA NepeceyeHH MPSMBIX U TNIOCKOCTEH .

16 Merton cienoB [uist mocTpoeHus ceueHuil. CBOICTBaA MepeceyeHuil MpsSMbIX U TIOCKOCTEN

17 [TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém toukam Ha pédpax. Co3zmaHue BHIHOCHBIX YepTEexKeH
1 3aIKCh I1aroB MOCTPOEHUSI.

18 [TocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam Ha pédpax. Co3naHe BHIHOCHBIX YepTexKei
1 3aIKCh MIaroB MOCTPOEHUS

19 [TocTpoenue ceuenwuii B nupamue, Kyoe mo Tpém toukam Ha pédpax. Co3zmaHue BHIHOCHBIX YepTexKe
1 3aIKCh IIaroB MOCTPOEHUS

20 [TocTpoenue ceuenwuii B nupamue, Kyoe no Tpém toukam Ha pédpax. Co3zmaHue BHIHOCHBIX YepTexKe
U 3aIIACh 11aroB MOCTPOEHUS

21 [ToBTOpenue mrannMeTpun: Teopema 0 MPOMOPIMOHATBHBIX OTpe3KaX. [lomo0ue TpeyroasHUKOB

99 [ToBTopenue mnanumetpun: Teopema MeHenas. PacueTsl B CEUEHUSAX HA BBIHOCHBIX YE€pPTEkKAX.
Hcropus pa3BUTHS IUIAHUMETPUN U CTEPEOMETPUHU

23 KonTtponbHas padota "Axkcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxenue npsamseIx B npocTpaHcTse. CkpelmuBaromuecs npsamsle. [Ipuznaku
CKPEILMUBAIOIIUXCS NPsAMBIX. [lapaiienbHble IpsMbIe B IPOCTPAHCTBE
Teopema o cymiecTBOBaHMM U €AMHCTBEHHOCTH NIPSIMON NapaljIeNIbHOM JaHHOM MPSMOM, TPOXOJAIIEeH

25 yepe3 TOUYKy IPOCTPAHCTBA U HE JIeXKalllel Ha TaHHOW IpsiMoi. JlemMMa o nepeceueHun napauuieabHbIX
IPSIMBIX TIOCKOCTBIO

26 [TapannensHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapajuienbHbIX NPAMBIX. Teopema o
CKPEILUBAIOIIUXCS MPSMBIX

97 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA NMAPAJIIIEIIBHOTO IPOEKTUPOBAHUS.

N3o6paxenue pasHbIX GUryp B mapamieibHOW MPOEKIHH




28

[HenTpanbHas MpoeKkUus. YT0J C COHANIPABIEHHBIMU CTOPOHAMH. YTOJ MEXAY IPIMBIMU

29 3azauy Ha JOKa3aTeNbCTBO M UCCIIEI0BAHUE, CBSI3aHHBIE C PACIIOIO0KEHUEM MIPSAMBIX B IPOCTPAHCTBE

30 [ToHATHA: mapayIeIbHOCTD MPSAMOM U INIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak napamienbHOCTH NPSMOR 1
u wiockocTH. CBOMCTBA NapaJUIEIbHOCTH MPSIMON U TJIOCKOCTH

31 ['eomeTrpuueckue 3a1auy Ha BBIYMCIICHUE U JI0KA3aTEIbCTBO, CBSI3aHHBIE C MMAPAIIEIIBHOCTBIO IPSIMBIX 1
U IJIOCKOCTEW B IIPOCTPAHCTBE

32 [TocTpoenue ceueHus, MPOXOAAIIETO Yepe3 JaHHYI0 IPSIMYIO Ha YepTEeXkKe U NapajuIeIbHOTO IPYrou 1
npsiMoi. Pacuér oTHOmIEHUI

33 [TapannenpHas mpoekiys, IpUMEHEHUE JJIsl OCTPOEHUS CeUeHUi Ky0a U napauiesenunesaa. 1
CBoiicTBa napayyIeNenunea1a u Mpu3Mbl

34 [TapannensHble mockocTh. [Ipu3Haky napanieabHOCTH ABYX MIOCKOCTEN 1

35 Teopema 0 mapayIeNnbHOCTH U €IUHCTBEHHOCTH IIIOCKOCTH, MTPOXOJSAIIEN Yepe3 TOUKyY, He 1
MIPUHAJUISKALYIO JAHHOM INIOCKOCTH U CJIEJICTBHS U3 HEE

36 CBoiicTBa napaJyIeIbHBIX IUIOCKOCTEN: 0 NApPAJIEIBHOCTH MPSAMBIX IIEPECEUEHUS ITPU MEPECEUECHUN 1
JIBYX TapajuieNIbHBIX MJIOCKOCTEN TPEThE

37 CpoiicTBa mapayuieabHbIX IIIOCKOCTEN: 00 OTpe3Kax NmapaieabHbIX MPSAMBIX, 3aKITIOUEHHBIX MEKITY 1
NapajuieJIbHbIMU IVIOCKOCTAMMU; O IIEPECEUEHUH IPSIMON C IBYMSI NTapaJUIEIbHBIMU II0CKOCTAMU

38 [ToBTOpenue: Teopema [udaropa Ha mmockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPUS MPSMOYTOJIBHOTO TPEYTrOJIbHUKA 1

40 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO TapaljIe/Ieie/1a 1

41 Brrurcnenue AauH OTpe3KOB B KyOe U IPSIMOYTOJIbHOM MapaljiesienuIie/ie 1

42 [lepneHUKYISIPHOCTD NMPSAMOM U TUNIOCKOCTU. [Ipu3HaK neprneHauKyaspHOCTH NPAMOU U MIIOCKOCTH. 1

43 [lepneHUKYISPHOCTD NMPAMOM U TNIOCKOCTU. [Ipu3HaK neprneHIuKyaspHOCTH NPAMOU U MIIOCKOCTH 1

m Teopema o CyiiecTBOBaHMM U EAMHCTBEHHOCTH NPSIMOM, TPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U 1
NIEPIEHIUKYIIAPHON K TNIOCKOCTH.

45 [InockocTy ¥ nepneHAUKYISApHbIE UM NIPSIMbIE B MHOTOTpaHHHKAX.

46 [Inockocty ¥ nepneHANKYIIpHBIE UM MIPSIMbIE B MHOTOTpaHHHUKAX




47 Ilepnennukynsp u HaxioHHas. [locTpoeHne nepEeHAUKYISpa U3 TOUYKHU HA IPSAMYIO. 1
48 [lepnennukynsap u HaknoHHas. [locTpoeHue nepneHanKymnspa u3 TOUKH Ha MPSIMYIO 1
49 Teopema o Tpéx nepneHAUKysipax (mpsmas u oOpaTHasi). 1
50 Teopema o Tpéx nepneHAUKYsIpax (mpsimast U oOpaTHas) 1
o1 VYroa Mexy CKpelMBaIOIUMUCS TPSIMBIMHU. 1
52 [Touck neprneHauKyISIpHBIX MPSAMBIX C IIOMOILBIO EPIEHIUKYIISIPHBIX MIIOCKOCTEH 1
53 OpToroHaibHOE MPOEKTUPOBAHHE 1
o4 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, MPaBUILHOM MUPAMU/IbI C TIOMOIIBI0 OPTOTOHAIBHOM NMPOEKINH 1
55 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, PaBUILHOM MUPAMU/IBI C TOMOIIBI0 OPTOTOHAIBHOM MPOEKITNH 1
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. [lnockocT cuMmMeTpuii B MHOTOTpaHHHUKAX 1
S7 [Ipu3Hak nepneHauKyIIPHOCTH IPSIMOM U INIOCKOCTH KaK CIEACTBUE CHMMETPUH 1
58 [IpaBusIBHBIE MHOTOTPAaHHUKHU. Pacd€T paccTOSHUN OT TOYKU JIO TNIOCKOCTH 1
59 [IpaBusIbHBIE MHOTOTPAaHHUKHU. Pacd€T paccTOSIHUN OT TOYKHU JI0 TUIOCKOCTH 1
60 CrocoObI OITyCTUTD MEPIICHINKYISIPBI: CHMMETPHS, CIBUT TOYKH I10 TTapaJLICIBHOU MPSIMON 1
61 CrnBur 1o HenmapaIeabHOW MPSMON, N3BMEHEHHE PACCTOSHUN 1
62 KonTtponpHas padoTa "B3anMHOE pacnoiokeHHE MPSMBIX U INIOCKOCTEH B MPOCTpaHCTBE" 1
63 [ToBTOpEHUE: Yyros Mex 1y IPSIMbIMU Ha IJIOCKOCTU, TPUTOHOMETPHS B IPOU3BOJIEHOM TPEYTrOJIbHUKE, 1
TeopeMa KOCHHYCOB
64 [ToBTOpEHUE: YroJI MEX Y CKPELIMBAOIMMUCS IPIMBIMH B IPOCTPAHCTBE 1
65 I'eomeTpuyeckue METO/Ibl BEIYUCIICHUS YIJla MEXY PSMBIMUA B MHOTOI'paHHHUKAX 1
66 JIByrpansbiii yroj. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOIO yIila 1
67 [leprienaukynspHble miaockocTd. CBOMCTBAa B3aMMHO NEPHIEHIUMKYIIAPHBIX IIOCKOCTEH 1
68 [Ipu3Hak nepneHIuKyJIIpHOCTH IIJIOCKOCTEN; TEOPEMA O MPSMOM NEpeECEeUeHUs ABYX INIOCKOCTEN 1
NEPIEHIUKYIISAPHBIX TPETHEHN MIOCKOCTH
69 [IpsiMoyrobHbIN Mapasuienenunen; Kyo; u3MepeHusi, CBOICTBa MPSIMOYTOJIBHOTO Mapajulesenumnea
70 Teopema o quaroHanyu NpsSMOYroJBHOTO MAPAJUIENICIUIIEAA U CIEICTBUE U3 HEE




CTepeOMeTpI/I‘-IeCKI/IC U NPUKIIAAHBIC 3a/1a41, CBA3AHHBIC CO B3AaMMHBIM PACIIOJIOKCHHUEM MIPAMBIX U

71 1
IUIOCKOCTH
7 [ToBTOpEHUE: CKpemMBaOUIKecs MpsIMbIe, TapaJlIeIbHbIE TTIOCKOCTH B CTAaHIAPTHBIX 1
MHOTOTpaHHUKAX
73 [Napa napanensHbIX MIIOCKOCTEH Ha CKPEIUBAIOIINXCS MPSIMBIX, PACCTOSTHHE MEXKITY 1
CKPCIIUBAOIIUMHUCS MTPSIMBIMA B TIPOCTBIX CHTYAIIHSIX
74 PaccTosiHre OT TOUKH 10 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIOCKOCTH 1
75 Brrurcnenue pacCTOSTHAA MEXTy CKPEIIMBAIOITIMUCS TIPSIMBIMU C TIOMOTIBIO TIEPIICHTUKYIIIPHOM 1
TUTIOCKOCTH
76 Tpéxrpannslil yroJ, HepaBeHCTBa JJIsl TpeXrpaHHbIX yrioB. TeopeMma [Tudaropa, Teopembl KOCUHYCOB 1
U CUHYCOB JJIsl TPEXTPAHHOIO yIJla
77 DneMeHTHI chepruIeCcKOi TeOMETPHH: T€0e3NUECKUE TMHUN Ha 3eMiIe 1
78 KonTponbnas paborta "Yrisl u paccrosHus" 1
79 Cucremaru3zanus 3HaHUK "MHOTOTPAaHHUK U €T0 3JIEMEHTHI" 1
80 [Mupamuna. Bunel mupamua. [paBunsHas nupamuga 1
81 [Tpusma. Ilpsmas u HakIoHHAs pu3Mbl. [IpaBunbHas npusma 1
82 [IpsiMoii mapasienenure], MpsMOYTOJIbHBIN IMapajuIeenure, Kyo 1
83 Brimykisie MHOTOTpanHuKH. Teopema Diinepa 1
84 Brinmykiible MHOTOrpanHuku. Teopema Ditnepa. [IpaBuiibHbIE U MOJTyTIPaBUIbHBIE MHOTOTPAHHUKHU 1
85 KontponbHas padora "MHororpanHuku" 1
86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napamienenunena 1
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO 1
91 Pasnoxxenne Bektopa o 6azucy TpEX BEKTOPOB, HE JICKAIINX B OJJHON MIOCKOCTH 1




92 CkansipHO€ MPOU3BEICHUE 1
93 Brraucnenue yria Mexay BEKTOpaMy B IPOCTPAHCTBE 1
94 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O0600mmenne u cucTeMaTru3aus 3HaHAK 1
99 O0600mmenne u cucTeMaTru3alus 3HaHAK 1
100 HroroBast KoHTpOJBbHAS paboTa 1
101 Hrorosas koHTpoJBbHAs paboTa 1
102 O0o00meHne 1 cucTeMaTru3alus 3HaHAK 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




11 KVIACC

Ne i/ Tema ypoka KosmyecTBo yacos
1 [ToBTopenue tems! "KoopauHatsl BeKTOpa Ha MIIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOopenue temsl "CkajiipHOE IIPOU3BEAECHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mex1y BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSAMOM, TPOXOIIEH Yepe3 1Be TOUKU" 1
5 YpaBHEHHE MIIOCKOCTH, HOPMailb, YPABHEHUE INIOCKOCTH B OTPE3KaxX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaxX 1

9
7 BekTopHoe mpousBeneHne 1
8 JInneliHbIE HEPABEHCTBA, JIMHEWHOE TPOrPaMMHUPOBAHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEUHOE TPOrPaMMHUPOBAHUE 1
10 AHaTUTHYECKHE METOIbI pacy€Ta yriia MeK1y MPsSMBIMA B MHOTOTPaHHUKAX 1
11 AHaTUTHYECKHE METOIBI pacy€Ta yriia MeK1y IIIOCKOCTSIMHA B MHOTOTPAaHHUKAX 1
12 dopmyIia pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPJAMHATAX 1
13 Haxosxienue paccTosTHUN OT TOYKH JI0 IJIOCKOCTH B KyOe 1
14 HaxoxpaeHnue pacctosiHuil OT TOYKHU A0 TUIOCKOCTH B MPaBWIIBHON MHUpaMUe 1
15 KonTtponbHas padoTa "AHaauTHYECKass TeoOMETpHs" 1
16 CeyeHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOI'PAaHHUKOB: METO/T CIEJI0B 1
18 CeueHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE TIOCKOCTH, MTEPECeUeHHs MPSAMBIX U TIOCKOCTEH 1
2
19 [TapannenbHble MpsSMbIE U TUIOCKOCTH: MapaJlIeIbHbIE CEYEHUS 1
20 [TapannensHble MPSMBIE U TUIOCKOCTH: PacY€T OTHOIICHUN 1
21 [TapannensHblie MPSMBIE U TUIOCKOCTH: YTIIbI MEXKIY CKPEUTUBAIOLIUMUCS TPSIMBIMU 1
99 [lepnieHuKynsApHBIEC MPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC MaPhl MEePIEeHANKYISIPHBIX TIOCKOCTEHN U 1

NpsAMBIX, CHMMECTPHUH MHOT'OT'PAaHHUKOB




23 [lepnieHIUKYIIIPHBIC MPSAMBIC U TUIOCKOCTH: TEOPEMa O TPEX MEPICHIUKYIIpax 1
24 [TepnieHIUKYIIApHBIC MIPSAMBIC U TUIOCKOCTH: BBIYUCIICHUS JJIMH B MHOTOTPAHHHUKAX 1
25 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIbHUKOB, (DOPMYJIBI JUTS TUIOMIACH, COOOpaKEeHUS 100 0MS 1
26 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JUTS TUIOMIACH, COOOpaKeHUS 100 0MS 1
27 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHHKOB, (DOPMYIIBI JJIs TUIOIIAICH, COOOpaskeHUS 110100Us 1
28 [Tnomaau cedyeHnt MHOTOTPAHHHUKOB: TIJIOMIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKeHUs 1
moo0us
29 [Tnomaau ceyeHnt MHOTOTPAHHHUKOB: TIJIOMIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKeHUs 1
moo0us
30 Kontponbnas padota "[loBTOpeHne: MHOTOTpaHHUKH, CEYEHNUS MHOTOTPaHHUKOB" 1
31 O6bEM Tema. O0BeM TPSMOYTOJIBHOTO Mapajuiesienunea 1
32 3amaun 00 yABOCHHH Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKITUH yIiia 1
33 CrepeoMeTprieCcKUe 3a/1a4M, CBI3aHHBIE ¢ 00BEMOM MPSMOYTOJIFHOTO TapaJljIe/IeTIHIIe1a 1
34 [IpuknagHbie 33291, CBSI3aHHBIE C BRIYACIEHUEM 00bEMA MPSIMOYTOJILHOTO TapalIeIenuneaa 1
35 O0BEM TIPSIMOI TPU3MBI 1
36 CrepeoMeTprYeCKUE 3a/1a4M, CBI3aHHBIE C BEIYUCICHUEM 00BEMOB TIPSIMOM TTPU3MBI 1
37 [IpuknagHeie 31291, CBI3aHHBIE C 00BEMOM IIPSAMOM MPU3MBI 1
38 Brruncienue o0EMOB TeN ¢ MOMOIIIBIO OTpeieIEHHOTO HHTerpana. O0bEM HAKJIOHHON TTPU3MBI 1
39 Brruucienue o0EMOB Te € MOMOIIBIO OTIpeneaEHHOTO HHTerpaina. O0bEM mUpaMu bl 1
40 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUT C OOIIUM YTIIOM 1
41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
42 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU THPAMU/IBI 1
44 [Ipuknanueie 3aaa4yn mo Teme "OOBEMBI Ten", CBI3aHHBIE C 00bEMOM HAKIOHHOM MPU3MBI 1
45 [Ipuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1
46 [Ipumenenune o0bEMOB. BbrunciaeHne paccTossHUS 10 TIOCKOCTH 1




47 KonTtponsHas padota "O6béM MHOTOrpaHHHUKA" 1

48 [unuHapudeckas MOBEPXHOCTh, 00pa3yroIIne MUIHHIPHYECKON TTOBEPXHOCTH 1

49 Huwmnap. Ipsmoit kpyroBoit nunuuap. [nomans moBepXHOCTH HHIMHAPA 1

50 Konnueckas noBepxHOCTh, 00pa3yroniue KoHnueckoi nosepxuoctu. Konyc 1

ol Ceuenune KOHYyca TNIOCKOCTBIO, TAPAJIIEIFHOM IIIOCKOCTH OCHOBAHUS 1

52 VYceuénnblil koHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomans 60KOBOM MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHYeCKHe 33JITa9H Ha J0KA3aTeILCTBO H BEIYUCIICHUE, IIOCTPOCHUEM CEUCHHH IMITHUHJIPA, 1
KOHYyca

56 CrepeoMeTpHUeCcKHe 33JIa4d Ha J0KA3aTeILCTBO W BEIYHCIICHHUE, TOCTPOCHUEM CEUCHUN ITWITHHIPA, 1
KOHyca

57 [Ipuknagabie 33291, CBSI3aHHBIC C ITUIHHIPOM

58 [Ipuknagaeie 33291, CBI3aHHBIC C ITUIHHIPOM

59 Cdepa u map

60 [Tepeceuenue cdepsl U mapa ¢ mIockocThio. Kacanue mapa u chepsl miockocThio. Bua u 1
n300paxkeHue mapa

61 [lepeceuenue cheprl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteo. Bua u 1
n300pakeHHE 1Iapa

62 VYpasuenue chepsl. [Tnomans chepsl u e€ yacteit

63 Cummetpus cdepsl 1 mapa

64 CrepeoMeTpHruecKkue 3a/1a4i Ha JOKa3aTeIbCTBO U BHIYHMCICHUE, CBSI3aHHBIE CO C(hepoii U IapoM, 1
MIOCTPOCHUEM UX CEYCHHH MIO0CKOCTHIO

65 CrepeoMeTpHuueckue 3a/1a4ui Ha JOKa3aTeNbCTBO U BEIYHMCIEHUE, CBSI3aHHBIE CO C(epoil U IIapom, 1
MOCTPOCHUEM UX CEYSHHH MIOCKOCTHIO

66 [Ipuknanueie 3a1a4n, cBsi3aHHbIE cO chepoii U mapom

67 [ToBTOpEHUE: OKPYKHOCTH Ha MIIOCKOCTH, BRIYUCICHHS B OKPY>KHOCTH, CTaHAAPTHBIE TIOI00Ms




68 Paznuunbie KOMOWHALIMY TEJ BPAIIEHUS! © MHOTOTPAaHHUKOB 1

69 3anaun mo Teme "Tenna u TOBEPXHOCTH BpalieHus " 1

70 3amauu o Teme "Tena u moBepXHOCTH BpamieHus " 1

71 KonTtposneHast padota "Tena u moBepXHOCTH BpamieHus" 1

72 O6beM unuHApa. Teopema 06 00bEME MPSIMOTO IIUITUHPA 1

73 Brruucnenue 00EMOB TeN ¢ MOMOIIBIO OTIpeieI€HHOTO uHTerpana. O0bpEM KoHyca 1

74 [Tmomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpHuueckye 3a/1aui, CBI3aHHbIE C BHIYMCICHHEM 00bEMOB IWIMH/PA, KOHYCA 1

76 [Tpuknagasie 3agaun mo Teme "OOBEMBI U TUIOIIAN MIOBEPXHOCTEH Temn" 1

77 O6bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [nomans chepsl. CtepeomeTprdecKue 1
3a/1aud, CBSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB 11apa, IIapOBOr0 CETMEHTA U IIapOBOT0 CEKTOpa

78 [Tpuknagaeie 3agaun mo TeMe "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM Iapa M IO ChEepHI. 1
CooTHOIIEHHS MeX Y IJIOIIAIMU IOBEPXHOCTEHN U 00BbEMaMu MOJOOHBIX TEJ

79 [TonoOHnbIe Tema B mpocTpancTBe. M3zMeHeHne 00béMa npu mogoouu. CtepeoMeTpuuecKue 3a1auu, 1
CBSI3aHHBIE C BHIYHCICHUEM 00BbEMOB TEJ U IUIONIA/Iei MTOBEPXHOCTEH

80 KonTtponbHas padota "[1nomany moBepXHOCTH U 00BEMBI KPYTIIbIX TEN"

81 JIBmwxenust mpoctpanctBa. OtoOpakenus. JBmwkeHus u paBeHcTBO (uryp. OOmme cBoiCcTBa IBHKCHUN

82 Buner nBuxeHmii: napanneﬂben?I MEPEHOC, LIEHTPaJIbHAsl CUMMETPUS, 3epPKaJIbHAs CUMMETPUS, 1
MIOBOPOT BOKPYT MPSIMOU

83 [Ipeo6pazoBanus mogobus. [Ipsmas u chepa Ditnepa

84 I'eomeTrpuueckue 3aaun Ha TPUMEHEHUE IBUKEHUS

85 KontponbHas padota "BekTopsl B mpocTpancTBe"

86 O6o6maromniee noproperue 11 nonstuii u MmeTon0B Kypca reomerpun 10—11 kiaccoB, cuctemaTH3anus 1
3HaHui: "[lapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B IPOCTpaHcTBE"

87 Ob6o6maromiee noBroperue 11 nmousTuit 1 MeTo 0B Kypca reomerpun 10—11 knaccoB, cuctreMaTu3anys 1
3HaHM: "BekTopsl B mpocTpaHcTBE"

88 Ob6o6maromiee noropenue 11 nmousTuit 1 MeTo 0B Kypca reomerpun 10—11 kaaccoB, cucteMaTu3aust 1




3HaHMi: "BekTopsl B npocTpaHcTBE"

89 Ob6o6maromee moroperue 11 nmousituit 1 MeTo 0B Kypca reomerpun 10—11 kmaccoB, cucreMaTu3anys 1
3HaHwmii: "O0beM MHOTOTpaHHHUKA"

90 Ob6o6maromee moroperne 11 monsiTuii 1 MeTo 0B Kypca reomerpun 10—11 kmaccoB, cucteMaTu3amst 1
3HaHmii: "O0beM MHOTOTpaHHHUKA"

o1 O6o6maromniee noproperue 11 nonstuii u MmeTonoB Kypca reomerpun 10—11 kiaccoB, cuctemaTu3anus 1
3HaHui: "[lnomaan moBepxXHOCTH U 0OBEMBI KPYTIIbIX TEN"

92 O6o6maromniee noproperue 11 nonstuii u MmeTonoB Kypca reometpuu 10—11 kiaccoB, cuctemaTu3anus 1
3HaHui: "[lnomaan moBepxXHOCTH U 0OBEMBI KPYTIIBIX TEN"

93 HroroBast KoHTpOJBbHAS paboTa

94 Wrorosas koHTposbHasA paboTa

95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT

9% HcTopust pa3BUTHS CTEPEOMETPUN KaK HAyKU M €€ pOJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOT U1

97 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOT U1

08 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOT U1

99 HcTopust pa3BUTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOJIOT U

100 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOJIOT U1

101 HcTopust pa3BuTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOJOT U

102 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOJIOTHIl

OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: airedpa U Hayajia MaTEMaTUYECKOT0 aHaIu3a, TeOMETPHSL.
I'eometpus 10-11 knaccer / JI.C.Atanacsa, B.®.byry3os, C.M.Kanomiies,
O.I'. ITo3ansk, JI.C.Kucenesa; Mocksa "I[Ipocsemienue"

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®enepanbHas pabouas IporpaMMa CpeJHETro 0011Iero 0opa3oBaHus NpeaMETa
"T'eomeTpus"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xonnekius nudpoBsix 00pa3oBaTEIbHBIX PECYPCOB






