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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOwero oOpa3zoBaHusl, TaK Kak 00€CIEeYUBAET BO3MOKHOCTh U3yUYEHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH F€OMETPUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyoJaEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeHCTBUH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOLUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISFOTCSL:

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
BRKXHEUIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX OIMCHIBATh M M3y4yaTh
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 HPUMEHSATb, YMEHHUS JOKa3blBaTb TEOPEMBbl U HAXOIUTh
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

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

(GopMupoBaHUEe MOHUMAHHUS BO3MOXHOCTH aKCHMOMATUYECKOTO TMOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS 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 M  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABaTh IMPOSBICHUS TCOMETPUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYICHHBIX PE3yJIbTaTOB.

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
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO | 110 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, IPUHIIMITHMAILHBIM BOMPOCaM 00 ydaroiuecs
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€OMETPUYECKHX MPECTaBICHUN 00YyYalOIIUXCs, PaCIIMPsS U YrTyOusis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHUE TEOMETPHUH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

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

Ha wu3yuenme ydeOHOro kypca «l['eomeTpusi» Ha yriayOJIEHHOM 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, IUIOCKOCTb,
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. [lapannenbHOCTh NPSMBIX U TUIOCKOCTEW B IPOCTPAHCTBE: MapaiiebHble
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 IUJIOCKOCTH: 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 MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAMKYIISAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U ILIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTIO YyIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Dilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAaMUIA, [paBUJIbHAsA TPEYrojbHAs NUPaMUIA U IPABUIBHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHMUM, TeopemMa O OOKOBOM NOBEPXHOCTH MNPAMON MPUMBIL.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPAHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
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.
IlonsTHe KOMILIaHApHBIE BEKTOPBI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalspHOE NIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas 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 Tapajuienenurena u cienactBus u3 He€. OObEM TpsMoON 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 m cdepsl mwiockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nono0HeIx (uryp. IlpeoOpazoBanue monodusi, romoreTusi. Pemienue 3amauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBaHUIO U TPOXOJSLIUE Yepe3 BEPILHHY), CEYEHUS 11apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXEHHs. [IpsimoyronbpHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JBUKEHHS U PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAaNPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYH) M HCCIIEIOBATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, €IMHUYHBIEC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIBI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

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

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

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

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
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;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (POpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJIUBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH U CIEJCTBUS W3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHHMKOB Pa3JIMYHBIMH METOJaMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATH MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATHACHUCTBUSHAABEKTOPAMH;

e pelmarh 3aJauyd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PELIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTYyallMd, MPUMEHSATh U3yUYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEeM, ammaparta aareOpbl, pemarh MpaKkTUYeCKue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LWIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYYEeHHUSI TEJT BPAILlCHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OIEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;
BBIIIOJIHSIThOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M Ha BBIYMCIICHUE YTIIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHs] MHOTOTPAHHMKOB U TEJ BpAIICHUS MpU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUsI KOHYca (MapaijieabHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSITh TeOMETpUYEeCKHe (AKThI ISl PEUICHUS CTEPECOMETPHUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHATUs, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PEUICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
No 11/i1 HanmeHoBaHMepa3aeoB U KosmnuecTBouyacos DJIeKTpOHHbIe (LN POBbBIE)
) TEMIIPOrPaMMbI Bcero o0pa3oBaTebHbIepecypchl
1 BBenenne B ctepeoMeTpuio 23 bubmmoreka I1OK https://m.edsoo.ru
B
2 SAMMHOC PACHONONCEHHE HPAMBIX B 6 bu6mmoreka [IOK https://m.edsoo.ru
MIPOCTPAHCTBE
I o
3 ApATIICTLHOCTD HIPAMBIX H IIIOCKOCTEH B 8 bubmuoreka I{OK https://m.edsoo.ru
MPOCTPAHCTBE
I1
4 epHeHHmfyMpHOCTB MpAMBIX I 25 bu6mmorexa [{OK https://m.edsoo.ru
TJIOCKOCTEH B IIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 bubnuoteka [{OK https://m.edsoo.ru
MHororpaHHuKH 7 bubnuoteka [{OK https://m.edsoo.ru
BekTops! B mpocTpaHcTBE 12 bubnuoteka [{OK https://m.edsoo.ru
I1 000
8 OBTOPCHHE, 000 merUIe 1 5 bubmmnoreka ITOK https://m.edsoo.ru
crcTeMaTH3allHsI 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KVIACC

Ne /i HaunmeHoBaHuepa31eJI0OB H KoaunvecrBoyacos DaexkTpoHHbie (HPpPOBbHIE)
) TEMIPOrpaMMbl Bcero oOpa3oBaTebHbIEPECYPCHI
1 AHanutuyeckasreoMeTpus 15 bubnuoreka [{OK https://m.edsoo.ru
I1 000
2 OBTOPEHHE, 000 HICHI:IC 1 15 bubnuoreka IOK https://m.edsoo.ru
cucreMarusanus 3HaHUUu
3 OO6bEMMHOTOTpaHHUKA 17 bubnuoteka [{OK https://m.edsoo.ru
4 TenaBpanienus 24 bubmmoreka L1OK https://m.edsoo.ru
I Py
5 FIOTHAI TIOBEPXHOCTH H ODBEMBE 9 bu6mmoreka [IOK https://m.edsoo.ru
KpPYIVIBIX TEN
6 JIB>xeHust 5 bubnuoteka [{OK https://m.edsoo.ru
I1 000
7 OBTOPEHHE, 000 merUIe 1 17 bubnuoreka ITOK https://m.edsoo.ru
CHCTeMAaTH3allMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Temaypoka

KoaunuyecTBouacos

Bcero

OcHoBHbI€ IpaBUJIa U300paKEHUS HA PUCYHKE IJIOCKOCTH, apajuIeIbHBIX NPAMBIX (OTPE3KOB),
CepeINHBl OTpE3Ka

[TonsiTHS cTepeoMeTpur: TOUKa, IIPsiMas, INIOCKOCTh, MPOoCcTpaHCTBO. OCHOBHBIE MTpaBUIIa
n300paXkeHusl Ha PUCYHKE IUIOCKOCTH, MapajlyiebHbBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsTHs: nepecekaronuecs MIOCKOCTH, IEpeceKaroluecs NpsaMast U INIOCKOCTb;
MOJIYIPOCTPAHCTBO

[TonsTHs: nepecekarouecs MIOCKOCTH, IEpeceKaroluecs npsiMast ¥ MI0CKOCTh;
MOJIYIPOCTPAHCTBO

MHoTrorpaHHUKH, H300paKEHUE MPOCTSHITUX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTB YIOIIHX
00BEKTOB

MHoTrorpaHHUKH, H300paKEHUE MPOCTEHITUX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTB YIOIIHX
00BEKTOB

AXCHUOMEI CTEPCOMETPHHU U IIEPBEIC CICACTBHA U3 HUX

AXCHUOMEI CTEPCOMETPHHU U IIEPBLIC CIICACTBUA U3 HUX

AXCHUOMEI CTEPCOMCETPHHU U IICPBEIC CIICACTBUSA U3 HUX. CnocoObl 3aJIaHuA IIPAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBC. O6OSH3‘ICHI/IHHpHMHX M IJIOCKOCTEN

10

N3o00paxkenue ceueHunit mupamMubl, Kyda v MpU3Mbl, KOTOpPbIE MPOXOAT Yepe3 ux peopa.
N300paxkeHnenepecedeHUsmoTy4eHHbIXIIIOCKOCTEH.
PackpamnBaHuenocTpoeHHbIXCEUEHUHPAa3HBIMULIBETAMH

11

N306pakenue ceueHuit mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOAT Yepe3 X pedpa.
N306pakeHuenepeceyeHusnoNTyYeHHbIXIIOCKOCTEH.
PackpammBaHHeNoCTPOEHHBIXCEUEHUPAa3HBIMULIBETAMHT




N3o06pakenue ceueHnit mupaMusl, Kyoa U IpU3Mbl, KOTOPBIE IPOXOAT Yepe3 ux peopa.

12 N3006pakeHuenepeceyeHusnoTyYeHHBIXIITIOCKOCTEH.
PackpamnBaHnenocTpoeHHbIXCEUEHUPa3HbIMULIBETAMU
N300pakenune ceueHnit mupaMusl, Kyoa U PpU3MbI, KOTOPBIE POXOIT Yepe3 X peopa.

13 N3o0pakeHnenepecedeHUSIIOTYIeHHBIXIIOCKOCTEH.
PackpamnBaHnenocTpoeHHbIXCEUEHUPa3HbIMULIBETAMU

14 Merto crie1oB AJis MOCTPOCHUS CEUCHUM

15 Merton crnenoB 11st nocTpoeHus ceueHuil. CBOICTBa epeceyeHuil MpsSMbIX U TIOCKOCTEN

16 Merton crienoB 11st mocTpoeHus ceueHuil. CBOICTBa NepeceyeHuil MpsSMBIX U TNIOCKOCTEN

17 [TocTpoenue ceuenwuii B nupamuie, Kyoe mo Tpém toukam Ha pédpax. Co3aHue BBIHOCHBIX
yepTeKel U 3aMuch M1aroB NOCTPOEHUS

18 [TocTpoenue ceuenwuii B nupamuie, Kyoe mo TpéM Toukam Ha pédpax. Co3naHue BHIHOCHBIX
yepTeKel U 3aMuch M1aroB MOCTPOEHUS

19 [TocTpoenune ceuenuii B nmupamu/e, Kyoe rmo Tpém Toukam Ha péopax. Co3iaHne BRIHOCHBIX
YepTEXKEH U 3aIIUCh IaroB IOCTPOEHUS

20 [TocTpoenne ceuenuil B nmupamu/e, Kyoe 1mo Tpém Toukam Ha péopax. Co3iaHue BBIHOCHBIX
YepTEXKEH U 3aIHUCh 11aroB IOCTPOEHUS

21 [ToBTOpenue muanuMeTpuu: Teopema 0 MPONOPIUOHANBHBIX OTpe3kax. I1ono6uerpeyrobHUKOB

29 IToBTOopenue mianumerpun: Teopema MeHenas. PacdeTsl B c€4eHHAX Ha BBIHOCHBIX YEPTEXKAX.
HcTopuspa3BUTUAIIIAHUMETPUH U CTEPEOMETPUN

23 Ceuenus

24 B3aumHoe pacnonoxenue npsamseIx B mpocTpaHcTBe. CkpeluBaromuecs npsamsle. [Ipuznaku
CKPEIMBAIOIIUXCS NPsAMBIX. [lapamienpHplenpsiMble B IPOCTPAHCTBE
Teopewma o cymecTBOBaHMM U €AMHCTBEHHOCTH NPSIMON MapaljIeNIbHOM TaHHOU MPSIMOMH,

25 MIPOXOJALICH Yepe3 TOUYKY MPOCTPAHCTBA U HE JIeXKallled Ha TaHHOM npsaMoi. Jlemma o
NIepEeCEUCHUHUNAPAIIIEbHBIXIIPSAMBIXIIIIOCKOCTBIO

26 [TapannenbsHOCTB TpeX NpsIMBIX. Teopema 0 TpEX mapajuienbHbIX NPAMBIX. Teopema o

CKPCHINMBAIOIUXCATIPAMBIX




[TapannensHoe nmpoekTupoBaHue. OCHOBHBIE CBOICTBA NAPAJIJIEILHOIO IPOCKTUPOBAHUS.

21 N300pakeHuepasHpIXUryp B MapayuIeIbHORIPOCKINN 1

28 LenTpanpHas npoeKUus. YToJl ¢ COHAIIPABIEHHBIMU CTOPOHAMHU. Y TOJIMEXIYTIPSIMbIMHU 1

29 3aauM Ha JOKa3aTeNbCTBO M UCCIIEI0BAHUE, CBS3aHHBIE C PACIIONI0KEHUEM MIPSIMBIX B 1
MIPOCTPAHCTBE

30 [ToHATHA: mapaIebHOCTD MPSAMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak napamiensHOCTH 1
npsiMoit U TiockocTu. CBOMCTBANAPAILIETLHOCTUIIPSIMOM H TNIOCKOCTH

31 I'eomeTrpuueckue 3a/1aun Ha BBIYMCIICHUE U I0KA3aTEIbCTBO, CBSA3aHHbBIE C MAPAIIIIIIbHOCTHIO 1
MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE

39 [TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3 JaHHYIO MPSAMYIO Ha YepTEke U NMapalieIbHOTO 1
Opyroi npssmoi. PacuéroTHomennii

33 [TapannenpHas mpoekuys, IpUMEHEHNE AJIsi IOCTPOCHUS CeUeHU Ky0a 1 nmapajuiesenunesa. 1
CaoiicTBanapajuienenunea u npu3Msl

34 [TapannensHbie I0ckocTh. [Ipu3HAKK TAPAIIIETPHOCTH BYX IJIOCKOCTEN 1

35 Teopema o HﬁpﬂJ‘IJ‘IGJ‘IBHOSTH Y €JUHCTBEHHOCTHU HJ‘IOCKOCTI/I, MIPOXOJSAIIEH yepe3 TOUKyY, He 1
MIPUHAJUISKALYIO JAHHOM INIOCKOCTH U CIIEJICTBUS U3 HEE

36 CBoiicTBa napajIeNbHBIX IUNIOCKOCTEN: 0 NAapAJJIEIbHOCTH MPSMBIX [I€PECEUEHUs MIPU 1
[IEPECEUCHHH IBYX NapaJJIEIbHBIX IIJIOCKOCTEHN TpeThen
CpoiicTBa napauieIbHbIX IIOCKOCTEN: 00 OTpe3Kax MmapaieIbHBIX MPSAMBIX, 3aKITIOYEHHBIX

37 MEK]y MapauIeIbHBIMU IIJIOCKOCTSIMU; O MEPECEYEHUN MPSAMOI C IBYMsI MTapajuieIbHbIMU 1
IJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [Mudaropa Ha mIockocTH 1

39 [ToBTOpEHME: TPUTOHOMETPUANPSIMOYTOIBHOTOTPEYT OJIbHUKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO Napaljiesenuneaa 1

41 Bbruucnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM MapalljieNenuIese 1

42 [lepneHIMKyIApHOCTD NPSAMOM U MIOCKOCTH. [Ipu3HaK NepHneHNKYIIpHOCTH PSIMON 1 1

IIJIOCKOCTH




[lepneHIUKYIAPHOCTD NPSMOM U IUNIOCKOCTHU. [Ipu3HaK neprneHauKyaIspHOCTH IPAMOU U

43 1
IJIOCKOCTH
44 TeopeMa 0 CylIeCTBOBAHUU Y €IUHCTBEHHOCTH MPAMOM, IPOXOASAUIEH YEPE3 TOUKY IPOCTPAHCTBA 1
U NEPIEHIUKYISIPHON K IIJIOCKOCTH
45 [InockocTy M NepHeHAUKYIAPHBIE UM NPSIMbIE B MHOTOIPAHHUKAX 1
46 [Inockoctu U nepneHANKYISIpHbIE UM MPSIMblE B MHOTOTpaHHUKaX 1
47 [Iepnennukynsp n HaknoHHas. [locTpoeHye epeHIuKyIIspa U3 TOUYKHU Ha MPAMYIO 1
48 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHanKynspa U3 TOUKH Ha IPSIMYIO 1
49 Teopema o Tpéx nepneHAUKYIsipax (mpsimasi ¥ oOpaTHas) 1
50 Teopema o Tpéx nepneHAUKyIsipax (mpsimast U oOpaTHasi) 1
o1 Yroamex1ycKpeuBatoUMHUCIIPIMbIMU 1
52 [Touck neprneHauKyaspHBIX MPSAMBIX C TOMOIIBIO MEPHIEHAUKYISIPHBIX TUIOCKOCTEN 1
53 OpTOroHaTHHOCTIPOEKTUPOBAHUE 1
54 [TocTpoenune ceuenuid Kyoa, MPU3MBbI, MPABHIILHON MUPAMHJIBI C TIOMOIIBI0 OPTOTOHAITBHON 1
IIPOEKIINH
55 IToctpoenue ceuenuil Kyoa, IpU3Mbl, IPaBUIBHON MUPAMUIBI C TOMOILBIO OPTOrOHAJIBHON 1
IIPOEKIINH
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IUIOCKOCTH. [lITockocTCMMMETpHii B 1
MHOTOTPaHHUKAX
57 IIpu3Hak nepneHIuKyJIIpHOCTU MPSIMOU U TNIOCKOCTHU KaK CIEICTBUE CUMMETPUN 1
58 [IpaBunbHBIE MHOTOIPAaHHUKH. Pacd€T paccTOSHUI OT TOUKHU A0 IUIOCKOCTH 1
59 [IpaBunbHBIE MHOTOIPAaHHUKH. Pacd€T paccTOSHUI OT TOUKHU 10 IUIOCKOCTH 1
60 CrniocoObl OITyCTUTh NEPIEHANKYIISAPbI: CAMMETPHS, CIBUT TOUYKH 110 HapayljieIbHON NpsSMOn 1
61 CaBur no HenapaienbHON IPSIMOM, U3MEHEHHUE PAaCCTOSHUN 1
62 KonTponpHast padota "B3anMHOe pacrnosoxeHue NpsiMbIX U IIIOCKOCTeH B mpocTpaHcTBe" 1
63 [ToBTOpEHUE: Yyroa Mex 1y NPsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPHUS B ITPOU3BOJIBHOM 1

TPEYroJIbHUKE, TCOPEMa KOCHUHYCOB




64 [ToBTOpEHUE: Yoyl MEXIY CKPEIIMBAIOIIUMUCS IPIMBIMH B IPOCTPAHCTBE 1

65 I'eomeTpuueckre METO bl BEIYMCIICHUS YIiIa MEX/y PSMBIMUA B MHOTOTPaHHHUKAX 1

66 JIByrpansblii yroj. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOIO yIiia 1

67 [Neprienaukynsipable maockocTu. CBOMCTBAa B3aMMHO TEPICHIUKYIISIPHBIX IJIOCKOCTEH 1

68 [Ipu3HaK neprneHauKyIIPHOCTH IJIOCKOCTEH; TeopeMa O MPSIMOM MepeceueHus! IBYX MIOCKOCTEH 1
MEPIIEHANKYIISPHBIX TPEThEH MI0CKOCTH

69 [IpssmoyronpHbIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO 1
napajuiesienunesna

70 Teopema o AuaroHanu NpSMOYroOJBHOTO MapalljIesIeNuIeaa U CIeJICTBUE U3 Hee 1

71 CrepeomeTpruecKie W MPUKIIaIHBIC 3a7a49H, CBSI3aHHBIC CO B3aUMHBIM PACTIONI0KEHUEM MPSIMBIX 1
Y TUTIOCKOCTH

7 [ToBTOpEHUE: CKpemMBarONINecs MPSIMbIe, TapaJIeTIbHbIE TTIOCKOCTH B CTAHIAPTHBIX 1
MHOTOI'paHHHKaX

73 [1apa napanenpHbIX MJIOCKOCTEN HAa CKPELMBAIOIIUXCS MPSMBIX, PACCTOSHUE MEXK LY 1
CKPELIMBAIOIUMUCS MPSIMBIMH B IIPOCTBIX CUTYALUAX

74 PaccrosiHre OT TOYKH /10 TUIOCKOCTH, PACCTOSIHHE OT IPSIMOM JI0 TUIOCKOCTH 1

75 Beruncnenue paccTossHUNA MEXy CKPEIIMBAIOLUMHUCS MPSIMBIMH € IOMOIIBIO MEPIEHIUKYISIPHOM 1
IJIOCKOCTH

76 Tpéxrpanuslil yroi, HepaBeHCTBa Ui TpexrpaHHbIX yriioB. Teopema [Iudaropa, Teopemsl 1
KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOTI'O YyIjia

77 OneMeHTh! chepruuecKoil reOMeTpUn: reoIe3nUecKue JIMHUN Ha 3emiie 1

78 VYrubl U paccTosiHUS 1

79 CucreMaru3zanus 3HaHUKM "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1

80 [Mupamuna. Bunel nupamua. [paBunsHas nupamuga 1

81 [Tpusma. IlpssimMas 1 HakIOHHAas pu3Mbl. [IpaBuibHasIpU3Ma 1

82 [Ipsimoit mapasuienenumnes, IpSMOYToOJIbHBINA apaiesenunes, Kyo 1

83 BrinyxiisiemHororpanauku. Teopemadiinepa 1




84 Brinykiibie MHOrorpanauku. Teopema Oinepa. [IpaBuibHble U I0JIyNPaBUIbHBIE MHOTOIPAaHHUKU 1
85 KontponsHaspaboTa "MHuororpanHuku" 1
86 [TonsiTue BEeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMaBeKTOpOB 1
88 Pa3zHOCTBEBEKTOPOB 1
89 [TpaBunonapamienenumneia 1
90 YMHOKEHUEBEKTOPAHAYHUCIIO 1
91 Paznosxxenue BexTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JIEKAIIUX B OJTHON MJIOCKOCTH 1
92 CKransipHOCTIPOU3BEICHHE 1
93 Brranciienue yriia Mex Iy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [IpocTeiimmesanadn ¢ BEKTOpaMu 1
95 [IpocTeiimmesanadn ¢ BEKTOpaMu 1
96 [IpocTreitmmesanaun ¢ BEKTOpaMu 1
97 [IpocTreitmmesanaun ¢ BEKTOpaMu 1
98 O060011eHne U cUcTeMaTH3alusI3HAaHUM 1
99 O0001IeHre U cUcTeEMaTU3 a3 HAHNI 1
100 [ToBTOpEHME 1
101 [ToBTOpEHME 1
102 O0001IeHrEe U cUcTEMaTU3 a3 HAHNI 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KVIACC

KosnmyecTBouacoB
Ne i/ Temaypoxa
Bcero
1 [ToBTopenue temsl "KoopauHarsl BeKTOpa Ha MJIOCKOCTU U B IPOCTPaHCTBE" 1
2 [ToBTOpenue temsl "CkalispHOE NTPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Boluniciienue yria Mex1y BEKTOpaMu B IpOCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSAMOM, TPOXOSIIEH Yepe3 1Be TOUKU" 1
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INTIOCKOCTH B OTPE3KaxX 1
7 BekropHoenpounsseieHme 1
8 JInHelHpIEeHEPaBEHCTBA, JIMHEHHOETIPOTPAMMHUPOBAHUE 1
9 JIunelHbIEHEPaBEHCTBA, JIMHEHHOCTIPOTPAMMHUPOBAHNE 1
10 AHaTUTHYECKHE METOIbI pacyéTa yriia MeK1y MPsSMBIMA B MHOTOTPAaHHUKAX 1
11 AHaTUTHYECKHE METOIbI pacy€Ta yriia MeK/y TUIOCKOCTSMH B MHOTOTPaHHHUKaX 1
12 dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTU B KOOPAMHATAX 1
13 Haxosxienue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 HaxoxpaeHnue pacctosiHuil OT TOYKHU A0 TUIOCKOCTH B MPaBWIILHOM MHUpaMUe 1
15 KonTtponpHaspabdoTa "AHanmuTuueckasreoMeTpus" 1
16 Ce4yeHHsIMHOTOTPAaHHUKOB: CTaHAAPTHBIEMHOTOTPaHHUKU 1
17 CedeHUsIMHOTOTPaHHUKOB: METOICTICIOB 1
18 CeueHusi MHOTOI'PAaHHUKOB: CTaHAAPTHBIE TUNIOCKOCTH, IEPECEUCHHSI MPSMBIX U TIOCKOCTEH 1
19 [TapannensHble MPsSMBIEC U TUIOCKOCTH: MapalIeIbHbIE CEYEHUS 1
20 [TapannensHble MPSMBIE U TUIOCKOCTH: PacY€T OTHOIICHUN 1
21 [TapannensHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXKAY CKPEUTUBAIOIIUMUCS TPSIMBIMU 1
22 [lepnieHuKynsApHBIE MPSMBIC U TUIOCKOCTH: CTaHIAPTHBIC APl MEPIIeHANKYISIPHBIX TUIOCKOCTEH 1




" OpsAMBIX, CAMMCTPUHU MHOT'OTPaHHUKOB

23 [lepnieHIUKYIIIpHBIC MIPSAMBIC U TUIOCKOCTH: TEOPEMa O TPEX MEPICHIUKYIIpax 1
24 [TepnieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JJTMH B MHOTOT'PaHHUKAX 1
25 [ToBTOpEHUE: TUIOIIA MHOTOYTOJIBHHKOB, (DOPMYIIBI JIJIS TUTOIAJICH, COOOPaXKEHUS 0 100HSI 1
26 [ToBTOpEHUE: TUIOIIA MHOTOYTOJIEHUKOB, (DOPMYJIBI TS TUIOMIACH, COOOpaKEHUS 10001 1
27 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (POPMYJIBI JUTsl TUIOIIAAeH, COOOpakeHUs 1101001 1
28 [Inomany ceyeHMI MHOTOTPaHHUKOB: IUIOLIAAN IIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, 1
cooOpakeHus T0100us
29 [l1omany ceyeHnii MHOTOTPAaHHUKOB: TUIONIAU MTOBEPXHOCTEM, pa3pe3aHus Ha YacTH, 1
cooOpakeHus TI0100us
30 KontponbHas pabora "[loBTOpeHne: MHOTOTpaHHUKHU, CEYEHNS MHOTOTPaHHUKOB" 1
31 O6bEM Tema. O0BeM TPSMOYTOJIBHOTO MapajuieienuIe/ia 1
32 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType KyOa; 0 TPUCEKIIUH yIiia 1
33 CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIE C 00BEMOM MPSMOYTOJIBHOTO MapajuiesenuIe/1a 1
34 [IpuknagHbie 3291, CBSI3aHHBIE C BRIYACIEHUEM 00bEMaA MPSIMOYTOJILHOTO Tapaljieenuneaa 1
35 OO6BEMIPAMONTIPU3MBI 1
36 CrepeoMeTpHuecKue 3a/1aui, CBA3aHHbIE C BHIYMCIECHUEM 00bEMOB MPSIMON MTPU3MBI 1
37 [Ipuknagaeie 31291, CBI3aHHBIE C 00BEMOM MPSIMOM MPU3MBI 1
38 Brruucienue 00EMOB TeN ¢ MOMOIIIBIO oNpeeIEHHOT0 HHTerpaia. O0bEMHAKIOHHOUITPHU3MBI 1
39 Brruncienue 00EMOB TeN ¢ MOMOIIBIO OTIpeIeIEHHOTO HHTerpaia. OObEMIUpaMuIbl 1
40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00HEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
42 CrepeoMeTpHuueckue 3a/1auu, CBSI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU THPAMU/IBI 1
44 [Mpuknanueie 3ana4yn o Teme "OOBEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIIOHHOW MTPU3MBI 1
45 [Mpuknanueie 3anaun o Teme "OOBEMBI TN, CBA3aHHBIE C 00BEMOM THPAMUJIBI 1




46 [Tpumenenne 00bEMOB. Brrunciaenne paccTosHUS 10 TUIOCKOCTH 1

47 KontponsHaspabota "OObEMMHOTOTpaHHUKA" 1

48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yronue MUIMHAPUIECKON MMOBEPXHOCTH 1

49 Huwmunap. [psmoit kpyroBoit munuuap. [nomans moBepXHOCTH HUIMHIpA 1

50 Konnueckas noBepxHOCTh, 00pa3yroniue KoHnueckoi nosepxuoctu. Konyc 1

o1 Ceuenne KOHyca TNIOCKOCTHIO, TAPAIIIETHHOM IMIIOCKOCTH OCHOBAHMS 1

52 VYceuénnslil koHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA 1

54 [Tmomane 60KOBOY MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeomeTpruecKHe 3a/1a4d Ha JI0KAa3aTeIbCTBO U BEIUUCIICHUE, TOCTPOCHUEM CEUCHHI 1
IWIAHJIPa, KOHYyCca

56 CrepeomeTpHuecKHe 3a/1aud Ha TOKA3aTeIbCTBO U BEIYUCIICHHE, TOCTPOSHUEM CEUSHHH 1
UWIMHJIpa, KOHYyca

57 [Ipuknagaeie 33291, CBSI3aHHBIC C ITUIHHIPOM

58 [Ipuknagabie 33291, CBSI3aHHBIC C ITUIHHIPOM

59 Cdepa u map

60 [lepeceuenue chepsrl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteio. Bua u 1
n300paxeHuenapa

61 [lepeceuenue cheprl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miaockocteo. Bua u 1
n300paxeHuenapa

62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacreit 1

63 Cummetpusicdeps! U mapa

64 CrepeoMeTrpuueckue 3aJ1aui Ha JOKa3aTeIbCTBO U BHIYHMCIICHHUE, CBSI3aHHBIE CO c(hepoil u mapom, 1
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

65 CrepeoMeTpHrueckre 3a/1a4i Ha JOKa3aTelbCTBO U BHIYHMCICHUE, CBSI3aHHBIE CO C(hepoii U mapoM, 1
MOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO

66 [Ipuknanueie 3a1a4u, cBsi3aHHbIE CO chepoii U Mmapom 1




67 [ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH, BEIYHCIICHHS B OKPYKHOCTH, CTaHIaPTHBIE TIOI00uS 1

68 PaznnuHbie KOMOMHALIMY TEJ BPAIICHUS U MHOTOTPaHHUKOB 1

69 3anaun o Teme "Teia U TOBEPXHOCTH BpalieHHs" 1

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

71 3anauu o Teme "Tena u NIOBEPXHOCTH BpaleHUs " 1

72 O6bem munuHApa. Teopema 06 00bEME MPSIMOTO IIUITUHPA 1

73 Brruucnenue 00EMOB TeN ¢ MOMOTIBIO ompeieIéHHOro nHTerpana. OobpEMKOHyca 1

74 [Tmomraau 60KOBOM ¥ MOJTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpriecKue 3a/1a4uM, CBI3aHHBIC C BHIYUCICHHUEM 00BEMOB IIMJIMH/IPA, KOHYCa 1

76 [Tpuknagaeie 3agaun mo Teme "OOBEMBI U TUIOIIAN MIOBEPXHOCTEH Temn" 1
O6bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [Lnomans chepsr.

77 CrepeoMeTrpuueckre 3a/1aui, CBI3aHHbIE C BHIYMCICHHEM 00bEMOB 11apa, IIapOBOTO CETMEHTa U 1
IapOBOTO CEKTOpa

78 [Tpuknagaeie 3agaun mo TeMe "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM IIapa M IUIOIIAAbI0 ChEpHI. 1
CoOTHOIIEHUAMEX AYTUIOIIAIIMUIIOBEPXHOCTEN U 00BEMaMHIIOA0OHBIXTEN

79 [Tomo6HnbIe Tena B mpocTpancTBe. M3MeHeHne 00béma npu nmogoomun. CTepeoMeTpruidecKre 1
3a/lauM, CBSI3aHHbBIE C BBIYUCIIEHHEM 00BEMOB TE U IUIOMIA/IeH TOBEPXHOCTEH

80 Pemenunesamnay 1

81 JIBuxkenus npoctpancTBa. OtoOpakenus. J[BH>KeHUS U paBEHCTBO (GUryp. 1
OO0I11eECBONCTBAABUKEHUI

82 Bunel nBukeHuil: napanienbHbli IepeHoc, IEHTpaIbHask CHMMETPHS, 3€pKalIbHas CUMMETPUS, 1
MIOBOPOT BOKPYT MPSIMOU

83 [Ipeo6pazoBanus nogobus. [Ipsmas u cdepa Ditnepa

84 I'eomeTrpuueckue 3aaun Ha TPUMEHEHUE IBHKEHUS

85 [ToBTOpEeHMe

86 Ob6o6maromiee noproperue 11 noustuit 1 Meto 0B Kypca reomerpun 1011 knaccos, 1

CHCTeMaTH3alus 3HaHUM’: "HapaJIJ'ICJ'IBHOCTB MPAMBIX U IJIOCKOCTEH B HpOCTpaHCTBe"




Ob6o6maromee moroperre 11 nmoustuit 1 MeTo0B Kypca reomerpun 10—11 knaccos,

87
cucreMarusaius 3Hanuii: "BekTopsl B mpocTpancTae”

88 Ob6o6maromee moroperne 11 mousTuii ¥ MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaruzanus 3Hanui: "BexTopsl B mpocTpancTae”

89 Ob6o6maromee moroperne 11 mousituit 1 MeTo0B Kypca reomerpun 10—11 knaccos,
cucreMaruzaius 3Hanuii: "O0beM MHOTOTpaHHHUKA"

90 O6o6mmaromniee noproperue 11 noustuii 1 MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

o1 O6o6mmaromiee noproperue 11 nonsituii u MmeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzanus 3Haaui: "[Iomnaay moBepXxHOCTH U 00BEMBI KPYTIIBIX T

92 O6o6mmaromniee nopropeHue 11 nonstuii u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzanus 3Haaui: "[Iomnaay moBepxHOCTH U 00BEMBI KPYTIIBIX T

93 [ToBTOpEeHue

94 [ToBTOpEeHME

95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pojib B Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

97 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

08 Uctopus pa3BuTHs CTEpEOMETPUH KaK HAYKU U €€ POJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTHUH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX HHXXEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT Ui

101 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBFOTCPHBIX TEXHOJIOTUH




102

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* 'eometpus, 10-11 xknaccol/ Atanacsin JI.C., byryzos B.®., KagomiieB C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET

https://m.edsoo.ru/

https://resh.edu/
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