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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopmMupyemMoe TOpH  HU3yYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMM 3a7auaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

(opMupoBaHUE NPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

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

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuEe YMEHHUS BIAJETh METOJAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
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 MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYEHU IO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M 3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpAWHATH 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 kmaccax, OTHOCHUTCS KO BCEM COACPIKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
pOrpaMMBbl, pACTpeNeNEHHBIM 0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qans  guddepeHnmanyu  0oOydeHHS,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrieumBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM 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

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B MPOCTPAHCTBE: IepeceKarouuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapamnenpbHoe M UEHTpabHOE MPOEKTHUPOBAHME, H300paKeHHUe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
OPOCTPAHCTBE, MpsSIMblE MapajljielibHble U MEPHEeHIUKYJSIPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  TUIOCKOCTH,  TpoeKmus  (Qurypsl Ha  TUIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel 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 nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
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. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
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.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha MockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa 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(epbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue 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 JBWKEHWI: TapaulelbHBIA TEepeHoc,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'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  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOoCCUCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHSITh MaTEMaTUYECKHE 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 €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccudn U peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
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/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWU MJig pelieHus 3aaad B 00JIacTH
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  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKH, 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 OCYIIECTBJISITH MPOCKTHYIO U HCCIEIO0BATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

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

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEpAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILIECHHUI;

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 JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIIMIO U3 UCTOYHUKOB PA3JIHYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(pOpMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIEeHUs, COTMOCTABISATh CBOU CYXACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHS C Yy4E€TOM 3aJad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOITPOBEPKH, CAMOKOHTPOJSI Tpoliecca W 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 MPEUMYIIECTBA KOMAHIHONW W WHIMBUIYAIBHOU
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 JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX dopMmax paboThl (00CYyXaeHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 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 TPOCTPAHCTBE, MEXKIY MPSIMOU U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA 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 CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU 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 OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKMX OTHOLICHHH 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-
KOMMYHHKAlIHOHHBIE CUCTEMBI MU PEUIEHUH CTEPEOMETPUUYECKHUX 3a/1a4;

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
aHAJM3HPOBATH pEAbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
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
O0O0BSACHATH CIIOCOOBI OJYUEHHUS TEJ BpPalllCHHUS;

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;

CBOOOJTHO OINEPUPOBATH MOHATUSMH, CBA3AHHBIMM C KOMOMHALIMSIMU 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
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TILUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 MJIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHUS] MHOTOTPAaHHMKOB W TeJ BpAIICHUS TMPHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpuYecKkre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
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 BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cHOpMyIUpPOBAaHHONW  MPOOJIEMBbI,  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 I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TC€OMETPUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenune B ctepeoMeTpuio 23 1 ®I'UC «MOSI IKOJIA»
B3anMHOe pacnosiokeHue NpsIMbIX B
2 6 1 OI'NC «MOS HIKOJIA»
MIPOCTPAHCTBE
[TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B
3 8 ®T'UC «MOSI LIKOJIA»
MIPOCTPAHCTBE
[eprieHAUKYIAPHOCTH MPSIMBIX U
4 prict uy p p 25 @OIr'rC «MOS HIKOJIA»
MJIOCKOCTEHN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 ®OTUC «MOSI LIKOJIA»
MHororpaHHuKH 7 1 ®TUC «MOSI LIKOJIA»
BekTopsl B mpocTpaHcTBe 12 ®TUC «MOSI LIKOJIA»
IToBTOpEeHHE, 0000IICHNE U CHCTEMATH3ALN
8 P B . 5 2 @OI'UC «MOS HIKOJIA»
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl

1 AHanutruyeckas TeoOMeTpHst 15 1 ®I'MC «MOSI LIKOJIA»
IloBTOpEenue, 0000IIEHHE U

2 P N 15 1 ®THC MOS LIKOJIA»
CUCTeMaTH3aIus 3HAHUH

3 O0BEM MHOTOTpAaHHUKA 17 1 ®I'UC «MOS LHIKOJIA»
Tena Bpamenus 24 1 ®IUC «MOS LIKOJIA»
[Tmomaan moBepXHOCTH U 0OBEMBI

5 et P 9 1 ®I'UC «MOS LIKOJIA»
KPYTJIBIX TEJ

6 JIBrokeHUst 5 1 ®I'UC «MOS LIKOJIA»
IToBTOpEHHE, 0000IIECHNE U

7 p Hl . 17 2 @OI'UC «MOS HIKOJIA»
cucTeMaTtu3anus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoasubie | IIpakTnuyeckue 06pa3oBaTEIbHbIE
padoTsbI padoThI pecypebi
OcHoBHbI€E NpaBUIIa U300paKEeHUs HA
1 PUCYHKE IIJIOCKOCTH, ITAPaJUIEIbHBIX 1 https://m.edso0.ru/588c85b2
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpHr: TOUKa,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
2 OcHoBHbI€ TIpaBUJIa H300paKeHUS Ha 1 https://m.edsoo.ru/ddcdafc2
PHUCYHKE MJIOCKOCTH, apaJljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTusa: nepecekaronecs
3 IJIOCKOCTH, TIEPECEKaroIIuecs mpsmas u 1 https://m.edsoo.ru/eba83d84
IUIOCKOCTh; HOJYIPOCTPAHCTBO
[onsiTus: nepecexaronuecs
4 IJIOCKOCTH, TIEpECeKaroluecs nmpsamas u 1 https://m.edso0.ru/76122161
IUIOCKOCTh; OJIYIPOCTPAHCTBO
MHororpaHHuKH, H300pakxeHne
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fa53e
¢buryp, HeCyIECTBYIOIUX 00BEKTOB
MHororpaHHuKH, H300pakeHne
6 MIPOCTEMNIINX IIPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/4284be8b
¢buryp, HecylecTBYIOIUX 0ObEKTOB
7 AXKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 https://m.edsoo.ru/c2bed9c5
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CICACTBUA U3 HUX

AXCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEJICTBMS U3 HUX

https://m.edsoo.ru/f24c9d86

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHUs PSAMBIX U TIJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

N300pakenue ceueHni nupamMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
NepeceyeHms MOJyYEHHBIX MII0OCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
Pa3HbIMH [IBETAMU

https://m.edsoo.ru/b5dd926b

11

N3obpaxenne ceueHui TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHus MOJyYEHHBIX MIIOCKOCTEH.
PackpamrBanue mocTpoeHHbIX CEUCHHI
Pa3HbIMU LIBETaAMU

https://m.edsoo.ru/14ca712c

12

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJyYCHHBIX MIIOCKOCTEH.
PackpamrBanme mocTpoeHHBIX CEUEHUI
Pa3HBIMU LIBETaMU

https://m.edsoo.ru/b2618cce

13

N300pakeHue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBI, KOTOPBIC TPOXOJISAT
yepes ux péopa. M3obpaxenue
MepeceueHUs MOTyUYEHHBIX TIOCKOCTEH.

https://m.edsoo.ru/9cf3b9bf



https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
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PackpammBanue OCTPOEHHBIX CEYEHUN
pa3HBIMM LIBETAMHU

14

Merton cneioB sl MOCTPOEHUS
CEeUYEeHU U

https://m.edsoo.ru/1b2f91f7

15

Mertoz cnesoB 1S MOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHnit
MPSIMBIX Y INIOCKOCTEN

https://m.edsoo.ru/1844a2e4

16

Merton cnes1oB 1S TOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHnit
MPSIMBIX U INIOCKOCTEN

https://m.edsoo.ru/a9d15d32

17

[TocTpoenue ceyenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co31aHne BEIHOCHBIX YEPTEKEN U
3aIUCh IIaroB MOCTPOCHUS

https://m.edsoo.ru/4c4216€9

18

[TocTpoenue ceyenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEopax.
Co3aH1e BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB NOCTPOCHUS

https://m.edsoo.ru/57e2e351

19

[TocTpoenue ceuenuii B mupamu/ie,
KyOe 1o TpéM TouKkaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB NOCTPOCHUS

https://m.edsoo.ru/4fchfc2f

20

[TocTpoenue ceveHuit B mupaMue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coznanue BBIHOCHBIX YEPTEXKEH U
3aMmch M1aroB MOCTPOCHUS

https://m.edsoo.ru/c5abbc54

21

HOBTOpeHI/IC IJIaHUMCTPHU: TeopeMa 0
MMPpONMOPIHHUOHAIIBHBIX OTPE3KaX.

https://m.edsoo.ru/7d1fb4c8
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[Too6bue TpeyrobHUKOB

22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
Pa3BUTHS TTITAHUMETPHUH U
CTEPEOMETPUU

https://m.edsoo.ru/c5a497c4

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/abae516e

24

B3anMHOe pacnosiokeHue npsiIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaromuxcs
npsMbIxX. [lapannenbHble npsMble B
MIPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMO
MapajyIeIbHON TAaHHOU MPSIMOi,
MPOXOSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXkallen Ha
JTaHHOU mpsiMol. JlemMma o
MepeceyeHNH MapajlieIbHbIX MPSMBIX
IJIOCKOCTBIO

https://m.edsoo.ru/ac45fd6f

26

[TapannenbHOCT TPEX NPSIMBIX.
Teopema o0 TpEX MapaLIeNbHBIX
npsiMbIX. Teopema 0 CKpelMBAOIMINXCS
MPSMBIX

https://m.edsoo.ru/5al1ad49

27

[TapannenpHOE IPOEKTUPOBAHUE.
OcHoOBHBIE CBOMCTBA APAIIIEIBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (pUryp B MapaienbHOMI

https://m.edsoo.ru/f275db49
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MPOEKIINU

28

enTpanbHas nmpoekuus. Yroic
COHAIIPaBJICHHBIMA CTOPOHAMM. YTOJI
MEXAY NPSIMbIMU

https://m.edsoo.ru/7cadfa2f

29

3amauu Ha 10Ka3aTeJIbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C
paCHOJ'IO)KCHI/IeM pr[MI)IX B
MPOCTPAHCTBE

https://m.edsoo.ru/53ab7cfd

30

[TonATHA: mapaIeNbHOCTD NPAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa NapaJIEIbHOCTH MPSIMOM U
IIJIOCKOCTH

https://m.edsoo.ru/1737fd63

31

I'eomerpuueckue 3agaun Ha
BBIUHMCJICHHE U TOKA3aTEJIbCTBO,
CBSI3aHHBIE C MAPaIICIbHOCTHIO
MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE

https://m.edsoo.ru/e8e1391a

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapayIeILHOIO APYTrO IpsIMOHA.
Pacuér oTHOLIEHMI

https://m.edsoo.ru/49ffaffl

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajieJenumeaa u Ipu3Mbl

https://m.edsoo.ru/ac13686d

34

HapannenLHLIe IIIIOCKOCTH. HpI/I3HaKI/I
napalICJIbHOCTH IBYX IIOCKOCTEN

https://m.edso0.ru/b936e992

35

TeopeMa 0 MMapaJuICIIbHOCTU U

https://m.edsoo.ru/6be9fbea
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€IMHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIEN YEPE3 TOUKY, HE
MPUHAJICKALLYIO TAaHHOM MIJIOCKOCTU U
CIIEJICTBUS U3 HEE

36

CaoiicTBa napauieabHbIX MJIOCKOCTEH:
0 MapaJIICIbHOCTH MPSAMBIX
MepeceyeHus! MpY MePECEUEHUH IBYX
MapajuIeIbHbIX NIOCKOCTEN TPEThEU

https://m.edsoo.ru/6c42af37

37

CpoiicTBa napasuieabHbIX MIIOCKOCTEH:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXAY MapalyieIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUCHUH MPSAMOM
C ABYMs MapaljICJIbHBIMU IIJIOCKOCTAMU

https://m.edsoo.ru/e157c6f7

38

[ToBTOpenue: Teopema [Iudaropa Ha
MJI0CKOCTH

https://m.edsoo.ru/9ccc55d3

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/e6c98c7c

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiesienuneaa

https://m.edsoo.ru/99d56dab

41

Brruncnenue aiauH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM NapaJuieNienuesie

https://m.edsoo.ru/5b1bb69d

42

[lepnieHIUKyIAPHOCTD MPSMOM U
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
MIJIOCKOCTH

https://m.edsoo.ru/5682d452

43

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU NPSMOH U

https://m.edsoo.ru/59fccc75
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IIIIOCKOCTH

Teopema o CylIECTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, MTPOXOIAILEH

44 https://m.edso0.ru/c93542b5
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH
I1

45 FIOCKOCTH H HEPHICHANIYILIPHBIC HM https://m.edsoo.ru/62fc55e3
MPSIMBbIC B MHOTOTPaHHHUKAX
I1

46 JIOCKOCTH H HEPHICHANIYIIIPHBIC HM https://m.edso0.ru/76464a93
MPSIMBbIC B MHOTOTPaHHHKAX
[lepnienquKyIsip ¥ HAKJIOHHASL.

47 [TocTpoenue neprieHIUKyIsApa U3 TOUKU https://m.edsoo0.ru/818779e7
Ha TIPSIMYIO
[lepnienquKyIsip ¥ HAKJIOHHASL.

48 [TocTpoenue nepreHIuKymIsIpa U3 TOYKH https://m.edso0.ru/b9366929
Ha IPSIMYIO

49 Teopema 0 TPEX MepeHAKyIpax https://m.edsoo.ru/13ca2779
(mpsimast u oOpaTHast)
T N

50 SOPEMa O TpEX [ieprichptiyIApax https://m.edsoo.ru/7e55435e
(npsimast u oOpaTHast)
0%

51 PO MEHLY CKPEIHBAIOMIMHUCH https://m.edsoo.ru/4d5fb41d
MPSIMBIMH
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO TIEPIICHIUKYISIPHBIX https://m.edsoo.ru/9eceb7da
IJIOCKOCTEH

53 OpToroHanbHO€ IPOEKTUPOBAHNE https://m.edsoo.ru/c82fe87¢c
[TocTpoenue ceueHwuii Kyoa, MPU3MBI,

54 MPaBUJIBHOM MUPAMUBI C IOMOLIBIO https://m.edsoo.ru/fc377c51

OpTOFOHaHLHOﬁ MMpOCKINHU
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55

[TocTtpoenue ceuenuii Kyoa, IpU3MBI,
IIPAaBUJILHOM IUPaMUbI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

https://m.edsoo.ru/56c8faa4

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTHU. [InockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

https://m.edsoo.ru/bal7c527

57

[Ipu3Hak nepneHauKyIspHOCTH
MPAMOM U TIJIOCKOCTH KakK CIEJICTBUE
CUMMETPUHA

https://m.edsoo.ru/3b72c654

58

[IpaBuiIbHBIE MHOTOTpAHHUKH. Pacdyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

https://m.edsoo.ru/2ae86c5b

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacdyér
PacCTOSTHUN OT TOYKHU JI0 INTIOCKOCTH

https://m.edsoo.ru/b33d2119

60

CriocoObl ONYCTUTH MEPIIEHAUKYISPHI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

https://m.edsoo.ru/cb1b137c

61

CnBur no HenapasuieJIbHOU IPSMOH,
HM3MEHEHHE PACCTOSHUIMA

https://m.edsoo.ru/2625aldb

62

Kontponbnas padota "B3anmuoe
Pacroio’KeHUe IPSIMBIX U TUIOCKOCTEH
B IIpOCTpaHCTBE"

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEHUE: YroyI MEXy IPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

https://m.edsoo.ru/6f93bcdf

64

[ToBTOpEHME: yroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc
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65

I'eomeTpryeckre METOIbI BBIYNCICHUS
yrila MeX1y NPsIMBIMHU B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/7dec35ee

66

JIByrpansbiii yroa. CBoiCTBO
JIMHENHBIX YTJI0B JABYTPAHHOTO yrja

https://m.edsoo0.ru/3922fc23

67

[TeprieHIUKYIISIPHBIC TIOCKOCTH.
CBolicTBa B3aUMHO
TIEPIICHIUKYIIIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/6blaa76d

68

[Ipu3Hak nepnesuKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepeCEYEeHMs ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN
IJIOCKOCTH

https://m.edsoo.ru/16c95c3a

69

[IpsimoyroapHBIN MTapasuieenuIet;
KyO0; U3MepeHus, CBOMCTBa
MPSIMOYTOJIBHOTO MapajuieNienunea

https://m.edsoo.ru/52c88814

70

Teopema o guaroHayiu
MPSAMOYTOJIHOTO MapajijiesienuIena u
ClIeICTBHE U3 HEE

https://m.edsoo.ru/d47cac87

71

CrepeoMeTpHuueckue 1 MpUKIaIHbIC
3a/1auM, CBSI3aHHBIE CO B3aMHBIM
PaCMOJIOKEHUEM MPAMBIX U TUIOCKOCTH

https://m.edsoo.ru/6e119e38

72

HOBTOpeHI/ICZ CKpCIIUBAOIINUECCA
IIpsAMBIC, ITaPaJJICIbHBIC IINIOCKOCTH B
CTAaHAAPTHBIX MHOTOTPAHHHUKAX

https://m.edsoo.ru/1144c324

73

Hapa apaJilICJIbHBIX ILIOCKOCTEH Ha
CKpCUINBAOIINXCS MMPAMBIX,
PacCTOAHUC MCIKIAY

https://m.edsoo.ru/cfca9ebf
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CKpELIUBAIOIIMMHUCS IIPSIMBIMU B
IIPOCTBIX CUTYALUAX

Paccrosiaue oT TOUKH J0 IIJIOCKOCTH,

74 9 https://m.edso0.ru/b9a387c8
paccTosiHUE OT MPSMOU JI0 TUIOCKOCTH
Beruncnenue paccTosHuN MEX Ly
CKpeE aro c c

75 KpCHMBATOTIIMHICA HpﬂMHMI:I https://m.edsoo.ru/fc762dd4
MOMOIILIO IEPIEHIUKYIIPHOU
IUIOCKOCTH
TpéxrpanHblid yroj, HEpaBeHCTBA JJIs

exrpa oB. Teopema

76 TPEXTPATTHBIX YIIIOB pem https://m.edsoo.ru/6e34b31e
[Mucdaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXIPAHHOTO yrila
Onmeme chepruuecKoy reomMe :

77 FISMEHTHI CEPUHECKOH reoMeTpiH https://m.edsoo.ru/82ba2777
reoJe3nUecKre JIMHUU Ha 3eMie
Kontpomabnas padora "y

78 P HBH,‘H pabota YT I https://m.edsoo.ru/69a7d942
paccTosHUA
C N

79 " MCTEMATHEALITE SHATHH " https://m.edso0.ru/dd1173e8
MHoOTOrpaHHUK U €ro AJIEMEHTBI
I1 .B .

80 HpaMia. BB THPaMHA https://m.edsoo.ru/51ff5abc
[IpaBunbHas mupaMuia
I1 T

81 pHsMa. LpAMaZd 1 HAIOHHAA https://m.edsoo.ru/68bb5bec
npusMmebl. [IpaBunbHas nmpusma
H N

82 pAMon napannuenennnen, https://m.edso0.ru/8515ba52
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo
Brimykn .T

83 Em PIC MIOTOTPAHIHIH. 1 eopema https://m.eds00.ru/86151552
Olinepa
Brimykn .T

84 PUTYICIPIC MIOTOTPATHIIH. £ eopeMa https://m.edso0o.ru/624c65e7

Oiinepa. IIpaBuibHbIE 1
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MOJYIIPaBHUJIbHBIC MHOTOT'PAHHUKN

KontponsHas padora

85 "Mrororpang” 1 https://m.edso0.ru/9ac392c8
86 E;:éiﬁliizzom Ha TIOCKOCTI 1 B 1 https://m.edsoo.ru/b744c9ec
87 CymMa BEeKTOPOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3HocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuno napamnenenumnena 1 https://m.edsoo.ru/a8b5abla
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dc1
Paznoxxenne BekTopa 1mo 0azucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHOU 1 https://m.eds00.ru/92765464
IJIOCKOCTH
92 CkaysipHO€ TPOU3BEICHUE 1 https://m.edsoo.ru/fdéb44a5
93 Beraucetiie yria Mesiy BEKTOpaMH b 1 https://m.edsoo.ru/e634d38a
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 https://m.edsoo.ru/3d5b22ec
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 https://m.edsoo.ru/6b87c2da
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 https://m.edsoo.ru/b9b6d54f
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 https://m.edsoo.ru/24e7b226
98 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 1 https://m.edso0.ru/22247c8c
99 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1 https://m.edsoo.ru/eb16c6la
100 Hrtoropas koHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/eca25dd6
101 HToroas koHTpoJbHasA paboTa 1 https://m.edsoo.ru/13be7183
102 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 1 https://m.eds00.ru/c8863892
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/9ac392c8
https://m.edsoo.ru/b744c9ec
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https://m.edsoo.ru/a8b5ab1a
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https://m.edsoo.ru/fd6b44a5
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https://m.edsoo.ru/6b87c2da
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https://m.edsoo.ru/c8863892

11 KVIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne nugposbie
Tema ypoka Kontpoabnsbie | IIpakTuuyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl

[ToBTopenue tems! "KoopauHatsl

1 BEKTOPA HA IIJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocrpaHcTee”
ITosTOpenue Temnl "CkajsapHoe

2 P " P 1 https://m.eds00.ru/49d29f46
MPOU3BEICHUE BEKTOPOB
IloBTOpeHne TeMbI "BrIunciienre yria

3 P y: 1 https://m.edsoo.ru/ech2a824
MEX/Ty BEKTOpaMH B IPOCTPAHCTBE
[ToBTOpeHue TeMsl "YpaBHEHHE

4 MIPSIMOM, TIPOXOIAIIICH Yepe3 ABE 1 https://m.edsoo0.ru/7a5e9713
TOYKH"
VYpaBHEHHUE IIOCKOCTH, HOPMAb,

5 p P 1 https://m.edsoo.ru/24171bae
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
VYpaBHEHHE MIOCKOCTH, HOPMaJlb,

6 P P 1 https://m.edsoo.ru/dec14c37
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

7 BekTopHoe npousBeneHue 1 https://m.edsoo.ru/de683aaa
JInHeiliHbIC HEpaBEHCTBA, TUHEHHOE

8 P 1 https://m.edsoo.ru/f72c7fa9
MIPOTPaMMHUPOBAHUE
JInHeiliHbIC HEpaBEeHCTBA, TUHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee
MPOrpaMMUPOBAHHE
AHanuTHYECKHE METOIbI pacuéra yria

10 AR P T 1 https://m.edsoo.ru/d1fa9d71

MCKAY NPSAMBIMU B MHOT'OT'paHHUKAX



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71

AHanuTHYECKHUE METOIbI pacyéTa yria

11 MEKy INIOCKOCTSIMHU B https://m.edsoo.ru/fe24d456
MHOTOTpaHHUKAaX
dopmyiia pacCTOIHUS OT TOYKH JI0

12 pMyJIa p a https://m.edsoo.ru/5b56823d
IJIOCKOCTH B KOOPJIMHATAX
Haxo>xnenue paccTosIHHUI OT TOUKH JI0

13 s P A https://m.edsoo.ru/9ef42fa7
IJIOCKOCTH B KyOe
Haxo>xnenue paccTosIHHUI OT TOUKH JI0

14 s P . a https://m.edsoo.ru/25bclef2
MJIOCKOCTH B IPABUJILHOM MUpPaMUJIE
Kourpoasaas pabora "AHanmuTHdecKas

15 P " P https://m.edsoo.ru/1f7ea33f
TEOMETPHS
CeueHusI MHOTOTPAaHHUKOB:

16 P https://m.edsoo.ru/416bc79c
CTaHJapTHHIE MHOTOTPAaHHUKHU
CeueHns MHOTOT'PaHHHKOB: METO

17 P g https://m.edsoo.ru/1273ffb9
CJIEZIOB
CedeHusi MHOTOIPaHHUKOB:

18 CTaHJIapTHBIE IJIOCKOCTH, MIEPECCUCHUS https://m.edsoo.ru/a2cd38a4
MPSAMBIX U IIOCKOCTEH
ITapanaensHBIE TIPSIMBIE U INIOCKOCTH

19 p p https://m.edsoo.ru/e4b889fd
MapajieIbHbIEe CEUEHUSI
ITapanmensHBIE IPSIMBIE U IIIIOCKOCTH:

20 P . pv https://m.edsoo.ru/b12282ed
pacyéT OTHOIIECHUM
[TapannenbHble NPSAMBIE U TIIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS https://m.edsoo.ru/bd78ac3a
MPSMBIMU
[lepnenaukynsipHbIe TPSMBIE U

22 IIJIOCKOCTH: CTAHAAPTHBIE TIapbl https://m.edsoo.ru/f767e671

NECPpHUCHAUKYIIAPHBIX ILIOCKOCTEH B



https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671

MIpsAMBIX, CAMMETPUHU MHOT'OT'PaHHUKOB

23

[lepneHuKyIsipHBIE IPSAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIpax

https://m.edso0.ru/9392d44f

24

[lepnenuKyisipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTpaHHUKAX

https://m.edsoo.ru/6e7bf7cl

25

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJTOTA IeH, COOOpaKeHUS 101001t

https://m.edsoo.ru/9baad726

26

[ToBTOpEHME: IomaIN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTA IeH, COOOPaKEHHUS TI0100MsI

https://m.edsoo.ru/d633eedb

27

[ToBTOpEeHUE: mIomaIN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
TJI0IA IeH, COOOpaKeHHMS IO 100Us

https://m.edsoo.ru/fc911a8e

28

[lnomany ceyeHnit MHOTOrPaHHUKOB:
TIJIOIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHsI 110100Us

https://m.edsoo.ru/d81cea87

29

[lnomany ceyeHuit MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHS 1101001

https://m.edso0.ru/83b98d39

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/d2658ebd

31

O06BéM Tena. O6beM NPSMOYTOJIBHOTO
napasiesnenumnena

https://m.edsoo.ru/826e23fb

32

3amaun 06 yaBoeHUU Ky0a, o

https://m.edsoo.ru/522e867¢



https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e

KBaJpaType Ky0a; O TPUCEKIINH yIiia

33

CrepeomMeTpuieckue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO TIapaJuIeieuIe/1a

https://m.edsoo.ru/2667e6de

34

[Ipuknanabie 3a1a4u, CBSI3aHHBIC C
BBIYHCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJuIeieTuIe/1a

https://m.edso0.ru/41398a71

35

OO6BEM MpsAMOI TPU3MBI

https://m.edsoo.ru/ala4466b

36

CrepeomeTpuiecKkue 3a/1au,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
MPSIMOM TPU3MBI

https://m.edsoo.ru/lee258f4

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

https://m.edsoo.ru/5b64ebdb

38

Boruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéHHoro uuterpaga. OobpEmM
HAKJIOHHOM MTPU3MBI

https://m.edsoo.ru/ca7dbf2d

39

Brruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéHHoro uarerpaga. OobpEmM
MAPaAMU/IBI

https://m.edsoo.ru/c4e2e5c6

40

dopmysa 00bEMa MUPaMUIBL.
OTtHomeHrue 00BEMOB ITUPAMUT C
00IIUM YTIIOM

https://m.edso0.ru/91672d2f

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
o0IIMM yriom

https://m.edsoo.ru/5bcdeb66

42

CrepeomeTpuieckue 3a/1auu,
CBsI3aHHBIE ¢ 0OBEMAaMM HAKIIOHHOM
TIPU3MBI

https://m.edsoo.ru/cfbc984c



https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
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https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/ca7dbf2d
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https://m.edsoo.ru/91672d2f
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https://m.edsoo.ru/cfbc984c

43

CrepeomMeTpuieckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU TUPAMUIBI

https://m.edsoo.ru/95db2799

44

[IpukiagHeie 3a1a4u 10 TeMe
"O0BEMEBI Te", CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM IIPU3MBI

https://m.edsoo.ru/55d4f1b7

45

[IpuknagHeie 3aqa4n 1o TeMe
"O0BEMEBI Ten", CBSI3aHHBIE C 00BEMOM
MU paMHIbl

https://m.edso0.ru/9d64515e

46

[Ipumenenne 06bEMOB. Briuucienue
PacCTOAHUA 10 IIIOCKOCTH

https://m.edsoo.ru/4e19ecb6

47

KonTtponpHas padota "O0bEM
MHOTOrpaHHUKa"

https://m.edsoo.ru/db67181c

48

HI/IJ’H/IHHPI/I‘-IGCK&S[ IMOBECPXHOCTD,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH

https://m.edsoo.ru/278d4dfd

49

Humuaap. [psimoit kpyroBoit
umuHap. [Inomaas noBepxHocTu
UWIHHIpA

https://m.edsoo.ru/f83ee683

50

Konunueckas noBepXHOCTb,
oOpa3ymolire KOHU4eCKOU
noBepxHocTu. Konyc

https://m.edsoo.ru/bcdfefab

51

Ceuenune KOHYCa IIJIOCKOCTBIO,
napannenLHoﬁ IIJIOCKOCTH OCHOBAHU A

https://m.edsoo.ru/2e5a1f29

52

Yceuénnslil konyc. M300pakenue
KOHYCOB U YCEYEHHBIX KOHYCOB

https://m.edsoo.ru/475fea2c

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9acl1444e

54

[Tnomans OOKOBOM MOBEPXHOCTH U

https://m.edsoo.ru/1325f3dd



https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
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https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd

IIOJTHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

https://m.edso0.ru/76844cf2

56

CrepeomeTpuiecKkue 3a1auu Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW LHIIMH]IPA,
KOHYCa

https://m.edsoo.ru/c3a8bde9

57

[Ipuxnagnsie 3a1a4u, CBI3aHHBIE C
HWIHHAPOM

https://m.edsoo.ru/d2del3ca

58

[Ipuxnagneie 3a1a4u, CBSI3aHHBIE C
HWIHHAPOM

https://m.edso0.ru/3897dad5

59

Cdepa u map

https://m.edsoo.ru/fb7912b1

60

[epeceuenwue cdeprl 1 mapa ¢
iockocthio. Kacanue mapa u cepsr
IUIOCKOCThI0. Byt 1 m3o0paxenue
mapa

https://m.edsoo.ru/c1475e77

61

[lepeceuenue cepsl u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Buj u n3o0paxkenue
mapa

https://m.edsoo.ru/af4a7147

62

VYpasuenue chepsl. [Tnomans chepst u
e€ yacrei

https://m.edso0.ru/2474b359

63

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEepoi U Mapom,

https://m.edsoo.ru/df97bd97



https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9
https://m.edsoo.ru/d2de13ca
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https://m.edsoo.ru/fb7912b1
https://m.edsoo.ru/c1475e77
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IMOCTPOEHUEM UX CEUEHUH IIJIOCKOCTHIO

CrepeomeTpuieckue 3aj1au Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,

65 . https://m.edsoo.ru/d324ea75
CBsI3aHHBIE CO CEpOi U Mapom,
MMOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO
ITpuxnamable 3a1a9u, CBA3aHHBIC CO

66 p N g s https://m.edso00.ru/95a815fb
cdepoil u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 IJIOCKOCTH, BRIYUCIICHHS B https://m.edsoo.ru/67dda7ee
OKPYXHOCTH, CTaH/apTHBIE TI0I00MsI
Pasnmuunarie KOMOMHAIINN TET

68 H https://m.edsoo.ru/447414f7
BpAIICHHUS] 1 MHOTOTPAHHHKOB
3ana o teMe "Tena 1 moBEpXHOC

69 A "T Y a1 TIOBEPXHOCTH https://m.edsoo.ru/7f99de3a
BpaIeHUs
3amaun o Teme "Tea U MOBEPXHOCTHU

70 8 " P https://m.edsoo.ru/a97b28ca
BpaleHus
Kourponesnas padora "Tena u

71 P P " https://m.edsoo.ru/e8a547f6
MMOBEPXHOCTH BpaIIECHUS
O0néM muHapa. Teopema 00 00bEME

12 H AP p https://m.edso00.ru/961d78a8
MPSIMOTO ITUJTUHAPA
Brruucienue 00bEMOB TEN ¢ HOMOILBIO

73 onpenenéuHoro unrerpaia. O0bEM https://m.edsoo.ru/8cf5adc7
KOHyca
IImomany OOKOBOU U ITOJIHOK

74 ta https://m.edsoo.ru/172d4f55
MOBEPXHOCTH KOHYCa
CrepeomeTpuieckue 3a/1auu,

75 CBSI3aHHBIE C BEIYUCIICHUEM 00BEMOB https://m.edsoo.ru/29beaf77

OUJIMHApA, KOHYCa
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76

[IpuknagHeie 3a1a4u 110 TEMe

"OO0BEMBI U TIOIAIN TTOBEPXHOCTEH

Ten"

https://m.edsoo.ru/88d75145

77

O06bEM 11apa U apoBOTroO CEKTOpa.
Teopema 06 06béme tapa. Ilnomans
cdeprl. CTepeoMeTpuyecKue 3a1a4u,
CBSI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
IIapa, MapoBOTO CErMEHTA M IIapOBOT0
CeKTopa

https://m.edsoo.ru/e5667d27

78

[IpuknagHeie 3aqa4n 1Mo TeMe
"O0BEMBI Te", CBsI3aHHBIE C 00BEMOM
miapa ¥ miomaabio chepsl.
COOTHONICHHS MEXTy IIOIIATMHU
MMOBEPXHOCTEH 1 00bEMaMU TI0I00HBIX
Tel

https://m.edsoo.ru/5efcff8e

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEMa pu mog00uu.
CrepeoMeTprYECKHUE 3a/1a4H,
CBsI3aHHBIE C BBIUYHCIIEHHEM 00BEMOB
TeJ U IJI0IaAei TOBEPXHOCTEN

https://m.edsoo.ru/26cleada

80

Kontponsnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"

https://m.edso0.ru/91c864f2

81

JIBMKCHHMS IPOCTPAHCTBA.
OtoOpaxkenus. [IBuKeHUs U PaBEHCTBO
¢buryp. OOmirie cBONCTBA ABIKEHUN

https://m.edsoo.ru/e8d891e8

82

Buael n1BrKeHMI: nTapauiebHbII
IIEPEHOC, LICHTPAJIbHASL CUMMETPUS,
3€pKajJbHasi CUMMETPHS, TIOBOPOT
BOKPYT NIPAMOU

https://m.edsoo.ru/75255d4b



https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27
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83

[IpeoOpazoBanwus mogoous. [Ipsmas u
cepa Diinepa

https://m.edso0.ru/d168c275

84

I'eomerpuueckue 3agaun Ha
IMPUMCHCHUC ABIKCHUS

https://m.edsoo.ru/l1daa4342

85

KonTtponsHas padora "BekTopsi B
npocrpaHcTee”

https://m.edsoo.ru/daeb232d

86

O6o6matoiee moroperue 11
MIOHSATUHA U METOJIOB Kypca F€OMETpUH
10-11 ximaccoB, cucreMaTn3amnus
3HaHui: "[lapamienbHOCTh NPSAMBIX U
IIJIOCKOCTEN B IIPOCTpaHCTBE"

https://m.edsoo.ru/ff53f867

87

O6o6maromniee noproperue 11
MIOHSATUW U METOJIOB Kypca F€OMETpUH
10-11 xmaccoB, cucreMaTH3aus
3HaHuil: "BekTopsl B mpocTpancTse"

https://m.edsoo.ru/89b29e3d

88

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca reOMeTpUun
10-11 kmaccoB, cucreMaTH3anus
3HaHuil: "BekTopsl B nmpocTtpancTse"

https://m.edsoo.ru/71e78941

89

O6o6matomee mosroperue 11
MOHATHI U METOJIOB Kypca reéOMETpUu
10-11 kmaccoB, cucreMaTH3aus
3HaHwuii: "O0beM MHOTOTpaHHHUKA"

https://m.edsoo.ru/25f8ecf8

90

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca reéOMEeTpUu
10-11 kmaccoB, cucTeMaTH3aIus
3HaHui: "O0beM MHOTOTpaHHUKA"

https://m.edso0.ru/68371e98

91

Ob6o6maromee nopropenue 11

https://m.edso0.ru/81595c6b
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MOHATUH U METOZOB Kypca FeOMEeTpUH
10-11 ximaccoB, cucTreMaTH3aus
3HaHuii: "[lo1many NoBepXHOCTH U
00BEMBI KPYTIIBIX TE"

92

O6o6maromee noproperune 11
MOHATUH U METOJOB Kypca FeOMETpUH
10-11 xiaccoB, cucreMaTH3amus
3HaHui: "[lomany NoBepXHOCTH U
00BEMBI KPYIJIbIX TET"

https://m.edsoo.ru/6d737c4c

93

Wrorosas koHTposbHas paboTa

https://m.edsoo.ru/5752266a

94

Wrorosas koHTposbHas paboTa

https://m.edsoo.ru/52cc9dal

95

[ToBTOpEeHuE, 0600IIEHNE 1
CUCTEMATH3AINA 3HAHUH

https://m.edsoo.ru/ba2b4522

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7fd69e7c

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/2867b89c

98

UcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/43115873

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pPa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U

https://m.edsoo.ru/4cc117b3



https://m.edsoo.ru/6d737c4c
https://m.edsoo.ru/5752266a
https://m.edsoo.ru/52cc9da1
https://m.edsoo.ru/ba2b4522
https://m.edsoo.ru/7fd69e7c
https://m.edsoo.ru/2867b89c
https://m.edsoo.ru/43115873
https://m.edsoo.ru/4cc117b3

KOMIIBIOTCPHBIX TCXHOJIOT i

Hcropus pasBUTHS CTEPEOMETPUM KaK
100 HAYyKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI1

https://m.edsoo.ru/28dd339e

Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HAYyKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

https://m.edsoo.ru/7df6b243

Hcropus pasBuTHS CTEPEOMETPHUH KaK

102 HAYKU U €€ poJib B Pa3BUTUH

COBPEMCHHBIX MHXCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJOTHI

https://m.edsoo.ru/6ede9762

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/28dd339e
https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/6ede9762




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX IPH pPEIICHUH
' reOMETPUYECKHUX 33129
73 OnepupoBaTh TOHSATHAMH: TAPAUIETBHOCT MW MEPIEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupumnupoBaTh B3aUMHOE PACIOJIOKEHHE TPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHSTUSMHU: JIBYTPaHHBIA YToJ, TPaHW JABYTPAHHOTO YIJIa,
7.5 pedpo NIBYrpaHHOIO yrIJa, JUHEWHBIN yroi JIBYTpaHHOTO yria, TpagycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM M HEBBITYKIIBINA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHUKA, PAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBath OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpamMujaa, MpHU3Ma,
' MPSIMOYTOJIHHBIN MMapajuiesienurIie1, Kyo)
Knaccudpunmposare ~ MHOTOTpaHHUKHM,  BbIOMpas ~ OCHOBaHUSA  JIs
7.8 KJaccuUKaIK (BBIMYKJIbIE U HEBBIMYKJIble MHOTOIPAaHHUKHU, MPABUIIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE TPU3MBI, TapaJuIeIeIUIIe b))
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
710 OOBACHATD MPUHIUIBI TOCTPOCHHUSI CEUEHUN MHOTOTPAaHHUKOB, HCIOIb3YA
' METOJI CJIEJIOB
Ctpouth ceyeHHS] MHOTOTPAHHHKOB METOJOM  CJIE/IOB, BBINOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE T'€OMETPUUYECKUX BEJIMYUH MO oOpasnam
WIA QJITrOpUTMaM, IPHUMEHSAS HW3BECTHbIE AHAIUTHYECKHUE METO/bl MpH
7.12 pEeLIeHUH  CTAaHJAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha  BBIUYHCIIEHUE
pacCTOSIHUHA MeXay ABYMS TOYKAaMH, OT TOYKH 1O NPSAMOH, OT TOUKHJIO
IUIOCKOCTH, MEX]ly CKPELIUBAOIIUMUCS MPSIMBIMU
Pemare 3amaun Ha HaXOXKJEHHE I'€OMETPHUUECKUX BEIMYMH HO 0Opa3nam
713 WIM aIroOpuTMaM, INPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOAbl IpHU

PCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCICHUC YTJIOB
MCKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIY HpHMOfI N TIIIOCKOCTHBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00BEMBI M MJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3MA,

7.14 nupaMuza) ¢ NpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOILICHUS MEXKIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOJIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, IMpeICTaBICHHYI0 Ha
yepTexax U pUuCcyHKax
[IpumensaTs reomeTpuyeckue (GaxKThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEINOJaramlinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIPUMEHEHWsI 3a]JaHbI B SIBHOK (opme
718 [IpuMeHATs mpocCTEHIIME MPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoUTE MpUMEpPHl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEH B Mpupoae M
' YKU3HHU, PAcIiO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIW3HPOBATh pealbHbIE
CUTYallud ¥ MPUMEHSTh U3ydEeHHBIC TIOHSATHS B TIPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku chOpMYyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh pealbHbIE
7.20 CUTYyallMM Ha S3bIKE TEOMETPHH, HCCICI0BATh IMOCTPOCHHBIE MOJECIH C
UCIOJIb30BAHNEM T'€OMETPUUYECKUX MOHATHI U TeopeM, ammapara ajireopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/auyd,  CBSI3aHHBIE C  HAXOXKJICHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o01mero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWINHAPUYECKOM IMOBEPXHOCTH, IMIMHIP, KOHHMYECKAs IOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPaLLCHHS
6.4 Knaccuduimpoats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OmnepupoBaTb MOHATHUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS,, BHICOTA
LIapOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM TOBEPXHOCTEW Tel  BpaLICHHUS,




TEOMETPUYECKUX TeJl C MPUMEHEHHEeM (popmyIt

6.7

OnepupoBaTh TOHATHUSAMH: MHOTOTPAaHHMK, BIIMCAaHHBIH B chepy u
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOI'PAaHHHUK WM TEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH IOBEPXHOCTEH U 00BEMaMuU
MOJOOHBIX TEN

6.9

N300paxkaTe u3zydaemble (QUIYpbl OT PYKH U C NPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbinoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BHUI CBEpXY, COOKY, CHM3Y; CTPOUTH CEUYEHMs Tel
BpallleHUS

6.11

W3Bnekarb, uHTEpHpeTHpoBaTh M MpeoOpa3oBbIBATH HHMOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETpPUUYECKUX (Urypax, MpeACTaBIECHHYI0 Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumensTs reomeTpuyeckue (GakThl ISl PELIEHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONIAraloIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  ISHCTBUS  CJIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHH
oOazmaror

6.15

[IpumeHsaTh MpaBUiIO NapauieNenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSMH: JEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOD, MOJIy/Ib BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI
MEX1y BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOM3BCACHUC BEKTOPA Ha YHCIO, YIroJ
MECXKAY BEKTOpaMH, CKAJIAPHOC IIPOU3IBEACHHE, pacCKiIaAblBaTb BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BECKTOpaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4ud Ha IIPHUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O METOAAa

6.20

Pemars 3amauyn Ha J0Ka3aTeIbCTBO MAaTEMAaTUUYCECKHX OTHOIIEHUM U
HaXO0XKIACHUEC TCOMCECTPUUCCKUX BCIIUYUH 11O 06pa3uaM WK aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuIcHN CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHHTL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W  DJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpoOAC U
JKU3HU, paCllO3HABATh MPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HaA MPAKTHKE: aHAJIMU3UPOBATH PCAJILHBIC




CUTyallUM U NPUMEHATh U3YYCHHBIE IIOHATHUS B IPOLIECCE MTOUCKA PELICHUS
MaTeMaTu4ecku cHhopMyaHpoBaHHOHN NpoOIEMbI, MOACIHPOBATH PEaTbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIO0BATH ITIOCTPOCHHBIE MOJECIU C
HCII0JIb30BAHNEM I'€OMETPUUECKUX MOHATUN U TEOpEM, alrapara ajireopsl,
pemaTth  NPAKTUYECKHME  3aa4d,  CBA3AHHBIE C  HAXOXKIACHHEM
r€OMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHE 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAOIINEC, MTapaJlICIbHbIE
n CKpCIIMBAONIHUECA  IPSAMBIC. Hapannem)Hocn, NpAMbIX W  ITJIOCKOCT:! en B
MPOCTPAHCTBE: TapajUIeNIbHbIE TMPAMBIE B MPOCTPAHCTBE, NAPAVICIBHOCTh TPEX
MIpsAMBIX, MapalICIIbHOCTD HpHMOfI A TUIOCKOCTH. YTJIBIC COHaAITpaBJICHHBIMHA
CTOPOHAMH, Yroj MEXAy HpsIMBIMH B TpocTpaHCTBe. [lapanmnenbHOCTh MIOCKOCTEM:
MapajiebHble IUIOCKOCTH, CBOWCTBAa MapaJUledbHbIX IUIOCKOoCcTel. [Ipocreiimme
MIPOCTPAHCTBEHHbIE (UIYpHl Ha IUIOCKOCTH: TeTpajap, KyO, mapasuieienurne],
MOCTPOEHUE CEUCHUI

7.3

[lepneHIuKyNnApHOCTh MPAMONM M TUIOCKOCTH: TMEpPHEHAMKYISPHbIE TpsSMble B
MIPOCTPAHCTBE, MPSMbIE MapajjiesibHble U MEPHEHANKYISIPHBIE K MIOCKOCTH, MPHU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOUM M TIJIOCKOCTH, TEOpPEMa O MPSAMON MEePNEeHANKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTrOJ MEXIY MPSIMON U MIOCKOCTHIO, TBYIPAaHHBIN
yroJ1, TMHENWHBIH yrojl AByrpaHHoro yria. [leprneHaukynsp U HaKJIOHHBIE: pAcCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOIl 10 TIIOCKOCTHU, MPOEKIU QUTyphl Ha
IJI0CKOCTh. [lepreHauKyasIpHOCTh TUIOCKOCTEH: MPHU3HAK MEPIEeHIUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTHe MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOIDaHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH, pPa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yronbHas
IpuU3Ma, I'PaHU M OCHOBAaHUS NIPU3MBI, NpsiIMas M HAKJIOHHas NPU3MBbl, OOKOBas U
[I0JIHAsl MOBEPXHOCTh Npu3Mbl. [lapamenenunes, NpsAMOYroJibHbIA Napajsieenunes] u
ero cpoicta. Ilupammpa: N-yrojpHass nmupaMmuja, 'paHU U OCHOBAHUE MHPAMM[IBI,
O0KOBasi M IMOJIHAs MOBEPXHOCTb MUPAMUJbI, NpaBUJIbHAs M yceYEHHAs MHUpaMHJA.
OneMeHThl NpU3Mbl M nupamuiabl. I[IpaBunbHblE MHOTOIpaHHMKH: IOHSTHE
IPaBUJIBHOIO MHOTOTpaHHMKA, MpaBWJIbHAs MpU3Ma M HOpaBUJIbHAs NUPaMUJA,
NpaBUJIbHAS TPEYroJibHasl MUpaMUa M MpaBUIbHBIN TeTpasap, kyo. Ilpeacrasienue o
IIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTa3p, AOACKa’Ap U ukocadapyrue CedeHus Npu3Mbl
U TTMPaMM/JIbI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMCETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMujiax, MnapajieJICIuIcaax, IIpaBUJIbHBIX
MHOT'OrpaHHUKaxX

7.6

BrlunciaeHue 3jeMEeHTOB MHOTOI'PaHHUKOB: pera, AuaroHajaiu, YIJbl. [Inomanp
OOKOBOM MMOBEPXHOCTHU U IMOJTHOM MOBCPXHOCTHU HpﬂMOfI MIPpU3MBI, IJIOINA1b OCHOBaHHﬁ,




Teopema 0 OOKOBOI MOBEPXHOCTH MPsIMOI mpu3Mbl. [1momaas 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUJIBHOM NMUpaMU[bl, TEOpPEMA O IUIOMIAAU YCCYEHHOW INUpPaMUJBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpancTBe. COOTHOIICHHUS MEXKIY IUIOMIAJAMHU TMOBEPXHOCTEH,
00BbEMaMHU IO HOOHBIX TENT

11 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroIINe HUJINHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ MMOBEPXHOCTH. I_[I/IJ'II/IHI[pI OCHOBaHHWSA U OOKOBas IMOBECPXHOCTD,
o0Opa3syromas 1 0Ch, TIONAAs OOKOBOW U MOJTHOW TOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00Opa3yrolne KOHUUECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOM ToBepxHOCTH. KOHyC: OCHOBaHHWE W BepiInHA, OOpasyromias u OCh,
MJI01aas OOKOBOW WM TIOJIHOM IMOBEPXHOCTH. YCEUYEHHBIM KOHYC: 00paszyrommue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: uenrp, paauyc, AMaMeTp, IUIOMAas MOBEpXHOCTH chepbl. B3aumHoe
pacnojio)keHue cdepbl U IMIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, Mmiomaib

chepsl

6.4

N300paxkenue Ten BpaleHUs Ha MI0CKOCTH. Pa3BEépTka HUIMHIpa U KOHYCa

6.5

KomMOuHarmu ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, OTIMCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpalllEHUs

6.6

[Tonatue 06 oOwvéMe. OcHOBHBIE CBOHCTBa 00BEMOB Tein. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesienunena u cieacTBus u3 He€. O0bEM IUIMHIIPA, KOHYCA.
O06bEM 11apa 1 wiomaas chepsl

6.7

[TonoOHbIe Tena B npocTpancTBe. COOTHOIICHHUS MEX/TY TUIOIIAIIMHU IOBEPXHOCTEH,
00BpEMaMHU ITOJO0OHBIX TET

6.8

Ceuenust umnuHzApa (mapayuieIbHO M NEPIEHIUKYISPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MIPOXOJIlee Yepe3 BEPIINHY), CEUCHUS 11apa

6.9

Bekrop Ha miockocth M B mpocTpaHcTBe. (COKEHHME M BBIYUTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasiokeHue BeKkTopa 0 TpPEM HEKOMILIaHAPHBIM
BekTopam. IIpaBuino napamnenenunena. Pemenve 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaH CUCTCMAa KOOpAWHAT B IIPOCTPAHCTBE. KOOp,[[I/IHaTLI BCEKTOpaA.
HpOCTCﬁHIHC 3aauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MPpOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY IMPAMBIMA U INNIOCKOCTAMH.
KOOpI[HHaTHO-BeKTOpHLIﬁ MCTOI ITPH PCIICHNUU I'COMCTPUICCKHUX 3alaYd




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMH pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (DOPMYIHpPOBaATh
oOpaTHO€ M MPOTUBONOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHIAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/ia4, OLICHUBATH
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEpPHUpPOBATH
MOHATUAMU. MHOXECTBO, IMOAMHOXKXECTBO, OII€pallMl HaJ{ MHOXKXCCTBAMMU,
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEaJbHBIX MPOIIECCOB M SBJICHUI M MPU PEHICHUU 3a/1a4, B TOM
YHCcIIe U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH Tpadbl Pa3IMYHBIMUA CHIOCOOAMH; MCIIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HAaTypalbHOE YMCIO, LEN0Ee YHCIIO,
CTEIEHb C LIEJIbIM [10Ka3aTesleM, KOPEeHb HaTypaJbHON CTENEHHU, CTEIEHb C
paLMOHATIBHBIM TOKa3aTesleM, CTENEeHb C JeHCTBUTENBHBIM IOKA3aTeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIE€HC IPOU3BOJBHOTO YHUCIIA,
OCTaTOK [0 MOJYJIIO, PALMOHAJIBHOE YHUCIO, HPPALUOHATIBHOE YHCIIO,
MHOXECTBA HATypaJbHBIX, IEJbIX, pAlMOHAJIbHBIX, JACHCTBUTEIbHBIX
qucel, YMEHHE UCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINI 001t
JIeTUTEeNh W HauMeHbllee oflee KpaTHoe, airoput™ EBkimupa npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JIMYHBIMM TO3ULIIMOHHBIMH CHCTEMaMHU
CUUCIIEHUS; YMEHHE BBITIOJIHSTH BEIUMCIIEHUE 3HAUCHUH U peoOpa3oBaHMs
BBIPQ)XKEHUI CO CTeNmeHsAMH U Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIP@KEHUH; yMEHHE  ONEepUpPOBATh  MOHATHUAMHU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nporpeccust, TCOMETPUUICCKAA




nporpeccusi, OECKOHEYHO YOBIBalOIIas TI'EOMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJIOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILJIEKCHBIE 4YHCJA, MOJYlIb M apryMeHT
KOMIUIEKCHOTO  4Hcha,  (QopMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), yMETh
IPOM3BOJIUTh apU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX YHMCENl; OIEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  u  3x3,  onpenenuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATHUSMHU: pallMOHAIbHbIE, HpPpPALMOHAIbHBIE,
MOKa3aTeabHble, CTENEHHBIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUS M HEPaBEHCTBA, HUX CHUCTEMbl, YMEHHE OIEpUPOBAThH
MOHATUSIMH: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCHUJIBHOCTh
ypaBHEHUHN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIs PELIECHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: GYHKLIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OrPAaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (QYHKIHUU, HauOoJIblllee U HaWMEHbIIEe 3HAYCHMUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOoJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3nueckuif CMBICT TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeIeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMITOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO JJs UCCIENOBaHHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAMMEHbIINE 3HAueHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYeCKOTO
aHallM3a; TPUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
peuleHuss B MPUKIAJHBIX, B TOM YHUCJIE COLMAIBbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAWUTL HNPUMCPbBI MATCMATUYCCKOIO MOACIHMPOBAHUA C

noMoIIsio qudhepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KOMIO3UIMST (DYHKIWMHA, JWHEHHAas (GYHKIUSA, KBaIpaTU4Has (QYHKIMS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTh TpapuKH H3Y4EeHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBanusi  rpadukoB  (QyHKIUH,
WCTIONb30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX YYeOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYHHAMU,
HCII0JIb30BaTh CBOMCTBA M IpaUKu (YHKUMNA JUIs pEIIeHUs YpaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; W300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJW W YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB
yCIyT, HAJOTH, 33a4id U3 0OJACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKECHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJEIUPOBATH
pealibHbIE CUTYallud Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33aJ]a4H, UCCIIEI0BATh
NOCTPOCHHBIE ~ MOJENM C  HCHOJb30BAaHUEM  ammapara  airedpsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSIMHU: cpeiHee apupMeTHuecKoe, MeIuaHa,
HauOoJIblllee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs], CTAHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MPEICTABICHHYIO B TabIUIaX, HA AUarpaMMax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOLIECCOB U SBICHUH; MPEACTABIATh
uHGOpMAIIMI0O C TOMONIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUeCcKH UCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEHHOM perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4YaWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/]0B; TNPUMEHSTh
(bopMyNBl CIOKEHHUS W YMHOXEHHUS BEpOSATHOCTEH, (opMyny mMoiHOM
BepoATHOCTH, Gopmyiny beprymnn, komOuHaTopHbIE (aKThl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OINEpUPOBATH
NOHATUSIMH:  CITydailHas BEJMYMHA, pPACIpeleiieHHe BEpPOSITHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIWU  paclpeiefieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpEiesICHUH; YMEHUE
WCIIOJIH30BAaTh CBOWCTBA M3YYEHHBIX PACIIpPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHHE TIPUBOJIUTH TPHUMEPHI TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHITUSMHU: COUYETAHWE, NIEPECTAHOBKA, YHCIO COYETAHWUH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS U PEIICHUS 3a1ad; OlECHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IUIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTpaHHbI Yroj, CKpeluBaloluecs npsMble, NapamuieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSIMBIMU,
yroi MeXAy TMpsSMONH M IJIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE MEXAy HpPSIMBbIMU,
paccTosiHUe MEXy IJIOCKOCTSAMU; YMEHHUE HCII0JIb30BaTh IpPU pEIICHUU
3a/a4 u3y4deHHbIe (PAKThl U TEOpEeMbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJIETM C TIOMOIIBI0 TEOMETPUYECKHX NOHATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOINAAb (GUIYpbI, 00bEM (UTYpHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEUYE€HHE MHOTOTPAaHHHKA,
Ky0, mnapauienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], UWIMHIpP, KOHYyC, wmap, cdepa, miomans chepsl, MI0MaIb
MIOBEPXHOCTH NHUPAMUJbI, MPHU3MBI, KOHyca, IHIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMHIbl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTb,




Kacaromasicsi cdepsl, LWIMHApPA, KOHYCa; YMEHHUE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pakaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpALlEHUsA, UX CEUYEHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeeNICHHs U3ydaeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IUYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOMOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajyieIbHBIA TIepeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE W TMOAOOHBIE (UTYPHI, B TOM YHCJE B TPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJE30BaTh T€OMETPHIECKHE OTHOIICHUS TIPH
pelIeHny 3a/ad; HaXOJUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYMCISATH TI'C€OMETPUYECKHE BETMYHHBI
(nmuHa, yrom, miomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3YS
M3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIIE: IUIOLAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  MapaJuleenumneaa, MNUPaMUbl, TPU3MBbIL, IMIUHJpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMH: HPAMOYI'OJibHAd CUCTECMa KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IoKECHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeamMcETOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3aa4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH MPUPOJHBIX M OOIIECTBEHHBIX
NPOILIECCOB U SIBJICHWI; YMEHUE pPAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOJAUTH MIPUMEPHI MAaTEMATHUECKUX

OTKPBITUHA POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Panmonaneabie  uncna. OOBIKHOBEHHBIE U JICCATHYHBIC JApPOOH, TIPOICHTEHI,
' OECKOHEYHBIE MMEPUONUECKHIE IPOoOH
13 Apudmernueckuil KOpeHb HaTypalibHOI creneHu. JlefcTBUs ¢ apupMETHUECKUMHU
' KOpPHSIMHU HATYpaJIbHOW CTETEeHU
14 Crenens ¢ 1enbIM nokaszarenaeM. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETIEHU
15 CuHyC, KOCMHYC W TaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapPHUPMBbI
JlelictButenbHble  4Hucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIEe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, MPUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3oBanye BHIPAKEHUNI
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cuctembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuia cucTeMbl JIMHEWHBIX YpaBHEHUN. OnpeaenuTens MaTpULlbl
3 ®yukuuy 1 rpahuKu




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWd ¢yHkiuu. Hymun ¢yHKuuu.
3.9 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIHH. HamOonpimee W HavMeEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATYpajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnemoBaTeAILHOCTH, CIIOCOOBI 3aJJaHUS MOCIIEA0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havasa MaTeMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [Ipon3BoaHbIE FM€eMEHTAPHBIX (PYHKIMH
[IpuMeHeHre TPOU3BOAHOM K HCCICAOBaHMIO (PYHKIMI HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoJIbIIEro U HAMMEHBIIEro 3HaueHus QyHKIUUA Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom06unaropuka
7 Teomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHats! 1 BEKTOPBI




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

* Maremaruka. ['eometpus; 10 kiacc. yriyoiaennoe ooyyenue Mepansak A.l'.,
Homuposckuii I.A., ITomsaxos B.M.; nox penakuueit [logonsckoro B.E.
OO0111€eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M3aaTeNbCKU EHTP
«BEHTAHA-TPA®»; Axunonepnoe obiectso «M3aarenbctBo «IIpocBenienne»
* Maremaruka. ['eomerpust; 11 knacc. yriyonennoe o0yuenne Mepsisak A.l.,
Homuposckuii [.A., Ilonakos B.M.; nox peaakuuei [lononsckoro B.E.
OO6111ecTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTHIO M31aTenbekuii eHTp

«BEHTAHA-T'PA®y; Akninonepuoe obimectBo «M3aatensctBo «IIpocBemienue»

METOJINUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






