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HOACHHUTEJIBHAA 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  MbIIUIEHUHE,  (opMuUpyeMoe NpU  HU3yYECHUHU
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-HAYYHOI'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  NPUOOpETeHUs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM 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 NPEACTABIECHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

GopmMupoBaHue  yMmMeHMs ~ BJaJ€Thb  OCHOBHBIMH  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 MHOIOTPAaHHUKM M TeJla BpalleHUs, KOHCTPYMPOBAaTH TI'€OMETPUYECKHE
MOJENH;

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

(GopMupoBaHuEe YMEHHUS BIAJETh METOJAAMH JI0KA3aTEIbCTB 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 MAaTEMATHICCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYESHUIO Te€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  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», «BekTopbl W  KOOpAWHATHI 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 COJCPIKAaTEIbHBIM 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
IPOrpaMMBbl, pACTpENeNEHHBIM O ToAaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO 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 TPUHIIUITA 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,  TTOCTPOCHHSI
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, obecrneurmBas IPEEMCTBEHHOCTb MEXTY
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).



COIAEPXAHUE OBYUEHUA
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 npsSMbIX B MPOCTPAHCTBE: MepeceKarouuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe M UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajjieabHbIX TJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSIMbIE TMapajljielibHble U MEPHEeHIUKYJIApHblE 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 7O  TUIOCKOCTH,  MpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[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 IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBAsi M MOJHASA MOBEPXHOCTh 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 nupamunbl. CBoiicTBa péOep W OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



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

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

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

BeKTOphI M1 KOOPpAUHATHI 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 HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAmoyrosibHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
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, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIHHpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOTro
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, BIUCAHHOW B MHOTOIPAHHUK WJIH 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 € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[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, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIA IEepPEeHoC,
[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 OBIIETI'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 TpaxaaHCKoro 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 MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCUUCKOro Hapoaa, chOpPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
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 MCCIEI0BATEIbCKU HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 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 TpadUUuECcKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA 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
pEILIeHUs, COTMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
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 3aja4
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JACHCTBUM U 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, BBISIBJICHHBIX 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 KOMaHIHOW W WHJUBHUIYaTbHOU
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 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, CPOPMYITHUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

o IPUMEHSATH AKCHOMBI CTEPEOMETPUH M CIEACTBHS M3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

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

e CBOOOJIHO  OMEpPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

 CBOOOJTHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (IIpU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCU(PUIIMPOBATh ~ MHOTOTPAHHHWKHM,  BbIOMpas  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJIaMH, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUIa),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

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

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

e BBIIIOJIHATH JI€HCTBHSI HaJl BEKTOPAMU;

epelIaTh 3aJa4M HA JIOKA3aTEJbCTBO MAaTEMaTUYECKUMX OTHOLICHHW W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOBI
IIPYU PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e [[DUMEHATH NPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M DAJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI ITPH PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

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

e [[DUMEHATH  IOJIYYEHHBbIE 3HAaHUS HA NPAKTUKE: CpaBHUBATb W
AHAIM3UPOBATH PEAJbHBIE CUTYallMH, IPUMEHATH W3yYEHHBIE NOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTa aiareOpbl, pemaTrh MPaKTHYEeCKHe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OIEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C LHWJIUHAPUYECKOH,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

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

e pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U OObACHSIThH
CIIOCOOBI MOTYYEHUS TN BPALLEHUS;

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

¢ BBIYUCIIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHHs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

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

¢ BBIYUCIIATh COOTHOIICHUSI MEXAY IUIOHIAAsIMU TOBEpXHOCTEH U 00BbEMaMu
I10JTOOHBIX TEI;

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

e U3BJIEKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
POCTPAHCTBEHHBIX TI'E€OMETPUUYECKHX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATH ONEpALlK HaJl BEKTOPaMU;

*3371aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pELIATh TEOMETPUUECKHUE 3a/1a4H HA BBIYMCIIEHUE YIJIOB MEXKIY MPAMBIMHU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBATh NOHATHUSMHU, CBA3AHHBIMH C JIBUJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHHS MHOTOTPAaHHUKOB M TEJ BpaIlleHUS TpH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB M TE€J BPAILIEHUS: CEUYECHHs LUIUHAPA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUYEHHUS KOHYCa (MapalijiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

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



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

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

epeIIaTh 3aJa4d HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH IMOJIYYCHHbIC 3HAHUSA Ha MPAKTUKE: CPABHUBAThH, aHAJIU3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IIOUCKA PEUIEHUS MaTeMaTUYECKH
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MPAKTUYECKUE 3a1auyM, CBA3AHHBIC C HAXOXKICHUEM T'€OMETPUYECKUX
BEJIMYMH;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Konrpoaenpie | - Hpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrtpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, 0606HICHI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
O6bEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIbIX T€I
6 JIBrokeHUst 5 1
7 [ToBTOpEeHuEe, 0600IICHNE 1 17 5
cUCcTeEMAaTU3alys 3SHaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0
HNOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hdara undponbie
Tema ypoka Kontposabubie | IpakTHueckue
n/n Bcero H3Y4YeHH S oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OcHoBHbIE TpaBUiia H300paKEHUS HA
1 1
PHUCYHKE IIJIOCKOCTH, MapajIeNbHbIX 04.09.2023




IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[loHATHA cTepeoMETpUM: TOUYKA, IIpsMas,
IIJIOCKOCTh, TPOCTpaHCTBO. OCHOBHBIE
MpaBHiIa N300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX NPAMBIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka

04.09.2023

[TonsTHS: IepeceKaronuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

06.09.2023

[TonsTHS: epecekarouuecs MIOCKOCTH,
nepeceKarouecs mpsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

11.09.2023

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX OOBEKTOB

11.09.2023

MHororpaHHuKH, U300paKeHHE
MPOCTEHIITNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

13.09.2023

AXCHUOMEI CTEPCOMETPHHU U IICPBELIC
CJICACTBUS U3 HUX

18.09.2023

AKXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX

18.09.2023

AKXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CIICACTBHA U3 HUX. Crioco051 3aJJaHusg
NpsAMBIX U IUIOCKOCTEHN B MMPOCTPAHCTBC.
O06o3HaUYeHUS MPAMBIX U IUIOCKOCTEM

20.09.2023

10

N306pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT YEPE3 UX

25.09.2023




pebpa. M3o0pakeHne nepecedcHust
IIOJy4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUN
Pa3HbIMU LIBETAMHU

11

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEPE3 UX
pé6pa. N3obpaxenune nepeceueHust
ITOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUI
pa3HbIMU LIBETAMU

25.09.2023

12

N300paxkenue ceueHunit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEePE3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamBaHnue nNOCTpOCHHBIX CEYEHUI
Pa3HbIMU LIBETaMU

27.09.2023

13

N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpammBanue mocTpoOeHHbBIX CEYCHHUN
pa3HBIMU IIBETaAMHU

02.10.2023

14

MeTto crie10B AJIs MOCTPOCHUSI CEUSHU I

02.10.2023

15

Merton creoB AJis IOCTPOCHUS CEUEHUM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN

04.10.2023

16

Merton ciaenoB ajs MMOCTPOCHUSA CEYCHHI.




CpoiicTBa nepece4eHnil MpsIMbIX U
IIJIOCKOCTEN

09.10.2023

17

[TocTpoenue ceuenuit B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aITHCh IIaroB
MTOCTPOCHHUS

09.10.2023

18

[TocTpoenune ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MMOCTPOCHUS

11.10.2023

19

[TocTpoenune ceuenunii B mupamuie, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUSA

16.10.2023

20

[TocTpoenune ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MIOCTPOCHUS

16.10.2023

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLHUOHANBHBIX oTpe3kax. [lonodue
TPEYTrOJIbHUKOB

18.10.2023

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mctopus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH

23.10.2023

23

Kourpoabuas padora "AKCHOMBI
p p
crepeomerpun. CeueHnus"

23.10.2023

24

BzaumHnoe PacCIoJIOKCHUC TIPSAMBIX B




npocTtpaHcTee. CKkpeluBaromuecs
npsimele. [Tpu3Haku cKpeluBaromuxcs
npsameIx. [lapannensHble npsMblie B
IIPOCTPAHCTBE

25.10.2023

25

Teopema o CylIeCTBOBAHUU U
€VMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM IPSIMOM, ITPOXOASIIEH uepes
TOYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JaHHOM npsiMoil. JIleMMa o nepeceueHnn
mapaJlJICJIbHBIX MMPAMBIX INIOCKOCTBIO

06.11.2023

26

[TapamtensHOCTB TpeX NpsAMBIX. Teopema
0 TPEX MapaJuleNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINUXCS PSAMBIX

06.11.2023

27

[TapannenbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapaNIeIbBHOTO
npoexktupoBanus. M300paxkeHue pa3HbIX
¢buryp B napauienbHONU IPOEKINN

08.11.2023

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXAY NPSIMbIMU

13.11.2023

29

33,[[3‘11/1 Ha A0Ka3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

13.11.2023

30

[TonsaTHA: NapamIenbHOCTh NPSAMOH U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpusHak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMOH U
IIJIOCKOCTH

15.11.2023




31

I'eomeTrpuueckue 3a1auy Ha BBIUYMCIICHHE
U JI0Ka3aTeNIbCTBO, CBSA3aHHBIC C
[apajuIeIbHOCTBIO MPSAMBIX U IUNIOCKOCTEN
B IIPOCTPAHCTBE

20.11.2023

32

[TocTpoenune ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

20.11.2023

33

[TapannenpHast npoeKuus, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napamenenumnena. CBoncTBa
napajuiefienunes1a u IpusMbl

22.11.2023

34

[TapannensHbie mockoctu. [pusHaku
MapayuiebHOCTH JBYX IMIOCKOCTEM

27.11.2023

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAsIIEeH
yepe3 TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

27.11.2023

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajyIeIbHOCTU MPSIMbBIX MTEPECCUCHUS
MpU NMEPECEUCHUH JIBYX MapajlieIbHbIX
IUIOCKOCTEN TPEThEN

29.11.2023

37

CpoiicTBa napauieIbHbIX MIIOCKOCTEN: 00
OTpe3Kax NmapajuieIbHbIX MPSIMBIX,
3aKITIOUEHHBIX MEX]TY MapaieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MIPSMOU C
JBYMSI TTAPAITIEIbHBIMU TUIOCKOCTSIMH

04.12.2023

38

IToBTOpenue: Teopema [udaropa Ha




IIIIOCKOCTH

04.12.2023

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

06.12.2023

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

11.12.2023

41

Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

11.12.2023

42

[lepneHMKyYISIPHOCTD NPSAMOU U
mnockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

13.12.2023

43

[lepneHMKyYISIPHOCTD NPSAMOU U
mockocTH. [Ipu3nak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

18.12.2023

44

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM, TPOXOIIIIeh
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

18.12.2023

45

IInockocTu n NEPHNCHANUKYJIAPHBIC UM
IIPpsAMBIC B MHOT'OI'PaHHHUKAax

20.12.2023

46

IImockocTu u MEPNECHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

25.12.2023

47

[leprienauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIisspa U3 TOUKU
Ha MPsAMYIO

25.12.2023

48

HepHeHI[I/IKy.]'ISIp 1 HaKJIOHHasd.
HOCTpOCHI/Ie NEepNCHAUKYJIApa U3 TOYKU

27.12.2023




Ha [PSIMYIO

Teopema o0 TpEX nepHEeHAMKYIIApaAX

49
(mpsimast u oOpaTHasi)

50 Teopema o TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MIPSIMBIMU
[Touck neprneHauKyIIpHBIX MPSIMBIX C

52 MTOMOIIBIO EPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBI,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuii Kyba, IpU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOIOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUHN

58 IIpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOYKH JI0 ITNIOCKOCTH

60 CriocoObl ONyCTUTh NEPIEHANKYIISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHOM IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsnas padota "B3anmuoe
pAacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTrpuueckre METO bl BHIYUCICHUS
yria MeXJIy NpsIMbIMA B MHOTOTpaHHHKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

67

[TepienaAMKyIsIpHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYIISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopeMa o MpsMOoit
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEHIUKYIISPHBIX TPEThEN MIOCKOCTH

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesnenumnesa




70

Teopema 0 AuaroHanu NpsMOYroabHOTO
napajulesIenuIe1a u CIeICTBUE U3 HeE

71

CrepeoMeTpuiecKue U PUKIIaIHbIC
3aJa4M, CBA3aHHbIEC CO B3aUMHBIM
PAacIOJIOKEHUEM MPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpENIUBAIOIINUECS MPSIMBIE,
napajuiebHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKaX

73

[Tapa nmapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHIE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosiue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TUIOCKOCTH

75

BrrunciieHue paccTosAHUI MEXTY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO YTiia

77

DnemMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas pabota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOTrOrpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpaBunbHas




nupamuaa

[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapaiienenunesn, 1
MPSIMOYTOJIBHBIN Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MEOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTtponbHas pabora "MHuororpaHHUKH" 1

86 [TonsiTHe BEeKTOpa Ha MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapannenenurnena 1

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHO€ pou3BEICHUE 1

03 Beruncnenue yria Mex 1y BEKTOpaMu B 1
IIPOCTPAHCTBE

94 IIpocreiimue 3ana4u ¢ BEKTOpaMu 1

95 IIpocreiimme 3anauu ¢ BEKTOpaMu 1

96 IIpocreiimme 3anauu ¢ BEKTOpaMu 1




97 [IpocTeiimme 3agauu ¢ BEKTOpaMHu 1
98 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
99 O06o01IeHre 1 cucTeMaTH3alus 3HaHU ! 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Kourpoabusie | IIpakTuuyeckue
Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOopenue tems! "KoopauHatsl BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOopenue tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1

MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1

YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1

YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1

IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHKE
10 AHanuTH4YeCKUE METOBI pacuéTa yria 1

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAAMH B MHOTOI'PaAaHHUKAX




@opmyita pacCTOSIHUSA OT TOYKH JI0

12
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKH 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
TJIOCKOCTH B MIPABHILHOW TUPAMH/IE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CeyeHHsI MHOTOTPAHHHUKOB: CTaHIAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHHsI MHOTOT'PAHHHUKOB: CTaHIApTHBIC

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IJIOCKOCTEHN

19 [TapannenpHble NPSIMbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPSMBIE U TIOCKOCTH:
pacuét OTHOIICHUN
[TapannenbHblie NPSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
[lepnientuKynsApHbIE MIPSMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEPIEeHIUKYIAPHBIX TIIOCKOCTEH 1
MPSIMBIX, CHAMMETPHUH MHOTOT'PAHHUKOB

23 [lepnieHIuKyNApHBIE IPSMBIC U

IIOCKOCTH: TCOpPEMA O TPEX




NEePIEHIUKYIIApax

24

[lepnieHquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJI0IIA IeH, COOOpaskeHUSs TI0 100Ut

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJIOTA IeH, COOOPaKEHHS O 100Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TIJIOTA IeH, COOOPaKEHHS IO 100Us

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[Tnomaay ce4eHnit MHOTOTPAaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS ITO00Us

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYrOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKILIUH yria

33

CrepeoMeTpUYECKHE 3a/1a4H, CB3aHHbIE C
00BEMOM MPSMOYTOJILHOTO




Iapajiiejacnuicaa

HpI/IKHa,[[HBIe 3aga4u, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesienumneaa

35 O0BEM PSAMOY TIPU3MEI

36 CrepeoMeTpHIeCKHe 3a]Ia4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4u, CBSI3aHHBIC C
00BEMOM NPSAMOI PU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

38 onpenenénnoro uarerpaia. O0bEM
HAaKJIOHHOHN IIPU3MBI
Brraucieane 006EMOB TEJT ¢ TOMOIIBIO

39 onpenenéHHoro uuTerpana. OobpEm
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

41 ®dopmyna 00bEma nupamuael. OTHOIIICHUE
00BEMOB IMUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00bEéMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Ipuknanueie 3anaun o Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI




Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMUJIBI

[Tpumenenne 00bEMOB. Beruncienne

46
PacCTOSTHUSA JI0 TUIOCKOCTH

47 KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUISCKON
MMOBEPXHOCTHU

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[lnomaae MOBEPXHOCTH MIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromnue
KOHMYECKOM noBepxHocTH. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieNIbHOM MIOCKOCTH OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MOBEPXHOCTH KOHYCa

54 [Tmomaaps 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

56 JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C




MUJIIMHAPOM

58

HpI/IKHa,[[HBIe 3aga44, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHnue mapa

61

Ilepeceuenue chepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

62

VYpasuenue cheprl. [Tnomanp cheps u e
yacTeu

63

Cummetpus chepsl U mapa

64

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpALICHUS U




MHOT'OI'paHHUKOB

69

3anauu 1o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

70

3anauu 1o Teme "Tesa 1 TOBEPXHOCTH
BpaiieHus"

71

KonTponsnas pabora "Tena u
MTOBEPXHOCTHU BpalieHus"

72

O6bem mumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uHTerpana. OobpEm
KOHYyCa

74

ITmomany OOKOBOU U ITOJIHON
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHyca

76

[Ipuknagasie 3agaun mo Teme "OO0bEMBI 1
IJTIOIIa U TOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOro CEKTOPA.
Teopema 00 o0bEme mrapa. ITnomans
chepsnl. CTepeoMeTpruIECKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEeKTOpa

78

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomabio cepsl. COOTHOIIEHUS MEXKIY




IJIOMIAISIMH TTIOBEPXHOCTEH U 00BEMaMu
MOJA0OHBIX TEJ

79

[TogoGHBIE TelIa B TPOCTPAHCTBE.
N3menenne 00bEMa pu 1o 100HH.
CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIIOIAeH
IIOBEPXHOCTEH

80

Kontponsnas padota "[lnomanu
MTOBEPXHOCTU U 0OBEMBI KPYTJIIBIX Te"

81

JBrxenHus nmpoctpancTBa. OToOpakeHHSI.
JIBmxenust u paBeHCTBO (puryp. O0mme
CBOICTBA JIBIKCHUI

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

FeOMeTpI/ILIeCKI/Ie 3aaa4d Ha IPUMCHCHUE
JABUIKCHUA

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIAaCCOB, CUCTEMATH3aLINs 3HAHMIA:
"[NapaniensHOCTh MPSAMBIX U MIIOCKOCTEN
B IIpocTpaHcTae”

87

Ob6o6maromniee noBroperue 11 nmoHsaTuit u




MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMaTH3allHs 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromee moroperue 11 moHsTHi U
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

O6o06maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTEMAaTH3allHs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

90

O6o6maromniee noproperue 11 nonstuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aLUs 3HAHUM:
"O0BeM MHOTOTpaHHUKA"

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUIL:
"[mommaamn mMOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

O6o06matomiee moBropeHue 11 moHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaau MOBEpXHOCTH U 0OBEMBI
KpYIJIbIX TEN"

93

Htoropas KOHTPOJIbHAasA pa60Ta

94

Htoropas KOHTPOJIbHasA pa60Ta

95

[ToBTOpEHue, 06001mEeHNEe U




CUCTEMAaTU3alus 3HaAaHUN

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

100

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

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







