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HOACHUTEJBHAS 3AIIMCKA

['eomeTpust siBisieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oO1ero oOpa3zoBaHus, TaKk Kak 00eCreuynBaeT BOZMOKHOCTh U3YUSHUS TUCIUTLITUH
€CTECTBEHHO-HAYYHON HANpaBJIEHHOCTH M MPEAMETOB T'yMaHUTApHOIO LHUKIIA.
[lockonbKy  JIOTMYECKOE  MBIIUIEHHE,  (opMuUpyeMoe TOpH  H3yYEHUHU
0Oy4aronMMUCs MOHATUHHBIX OCHOB T'€OMETPUH, MPHU JOKA3ATEIBCTBE TEOPEM U
MOCTPOCHHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHUI MPU PEIICHUH N€OMETPUUYECKHUX
3aJa4, YMEHHUE BBIIBUIaTb W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
HCIIOJB3YIOTCS IIPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH
dbu3nYecKux 3aaad.

[{enb ocBoeHUs mporpaMmMbl yueOHOTo Kypcea «['eomeTpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTHE WHJIUBUIYaJbHBIX CIOCOOHOCTEH O0O0ydYaromuxcs Mpu
M3YyYCHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obiactu «MaTtematuka u
nHpopMaTuKa»  yepe3  OO0eCleUYeHHE  BO3MOXHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHUsl Ooniee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX I YCIEUTHOTO IPO(eCCUOHATIBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCHOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJa4yaMu Kypca T€OMETPUM Ha YINIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0O YPOBHS, SIBISIOTCS:

pacuIMpeHne NpPeACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOM KYJIBTYpbI U
(opMupOBaHHE OCO3HAHUS B3AUMOCBSI3H FTEOMETPUH C OKPYKAIOIIMM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOXHEHIIMX MAaT€MATHYECKUX MOJEIAX, MO3BOJIAIOLIMX OMMCHIBaTh M H3y4yaTh
pa3HbIE SABJICHUS OKPYIKAOIIEr0 MUPa, 3HAHUE MMOHATUIHOTO anmnapara 1o pasaeiry
«CtepeomeTpus» yueOHOTO Kypca T€OMETpHH;

dopMupoBaHHe  yMEHHMS  BIaJ€Th  OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIypax M KX OCHOBHBIMU CBOWCTBAMH, 3HaHHE TEOPEM,
dopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMBbl U HAXOAWUTh
HECTaHJApTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHrE YMEHHS paclio3HaBaTh HA YEPTEkKax, MOACISIX U B pealbHOM
MUpE MHOIOTPaHHUKH M Te€Ja BpaLIEHUs, KOHCTPYHUPOBATH TI'€OMETPUUYECKHE
MOJIETIN;

(dbopMupoBaHHE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHUYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOopuil, (POopMUpOBaHHE MOHMMAHHUS POJU AKCHOMATHUKH MpPH
IIPOBEJEHUN PACCYKACHUM;

dopMupOBaHHE yMEHHUS BIaJE€Thb METOJAMHU JIOKa3aTEeIbCTB U aJTOPUTMOB
pelIeHusl, YMEHUSI HUX MPUMEHAThb, MPOBOAUTH JOKA3aTEJbHBIE PACCYKIEHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COACPIKAHUEM,
dbopMHpOBaHHE TPEACTABICHUS O HEOOXOAUMOCTH  JIOKa3aTeNbCTB  IPU



000CHOBaHMY MAaTEMAaTUYECKHX YTBEPKICHUIA U POJIM aKCHOMAaTUKH B IPOBEICHUN
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUWE WHTEUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00yJarOIINXCs, TO3HABATEIHFHOW aKTUBHOCTH, UCCIIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTU MBIILJICHUS, UHTEPECA K U3YYCHHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATLHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUH:
YMEHHUSl Paclo3HaBaTh MPOSIBICHUS TE€OMETPUUYECKUX TOHATUNA, OOBEKTOB H
3aKOHOMEPHOCTEH B PEalbHBIX KU3HEHHBIX CUTYyalMSIX U MPU U3YYECHUU IPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBHCHUMOCTEHl U  3aKOHOMEpPHOCTEH,
MOJIETUPOBAHUST peaTbHBIX CHUTYallUd, HMCCIENOBAHUSA TOCTPOEHHBIX MO/IENEH,
MHTEPIPETALMU MTOTYUYCHHBIX PE3YIHTATOB.

OCHOBHBIMH COJEpPKATEIbHBIMU JMHUSAMU y4yeOHOro Kypca «l'eomeTpus» B
10-11 «kmaccax sBmsworcs: «lIpsiMple W TIJIOCKOCTH B THPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus»», «BekTtoppl ©  KOOpAWUHATHI B
IPOCTPAHCTBEY, «/IBH>KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJIEBAHTHBIMU T€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 xmnaccax, OTHOCUTCS KO BCEM COJEp)KATEIbHBIM JIMHUSAM y4eOHOTo Kypca, a
dbopMHpoBaHHE JIOTMUECKHMX yMEHHUH  pacmpenensieTcs He  TOJBKO  TI0
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus DepepanbHOil paboueit
MIPOTrpamMMBbl, pacHpeleaEHHbIM IO TrojlaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCAM OOyYarOIIUeECs
oOpamiaiuch HEOAHOKPATHO. TO  TO3BOJSET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMU MOHSATHUSIMU U HABBIKAMH MOCJIEIOBATEIHHO U OCTYMATENBHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEICTAaBICHUN 00YyYarolUXCsl, pacliupss U yriyousis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK MU3y4EeHHUIO TE€OMETPUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHnuanud  oOy4eHHUs, TMOCTPOEHUS
UHAMBUIYAbHBIX  00pa3oBaTENbHBIX MpOrpamMM, OOECHeYuTh YriayOJaEHHOe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpenmera «MaTemaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MPOJOJDKCHUIO HM3YyYEHUS MaTeMaTUKH C
yuérom BbIOOpa Oyaymieil mpodeccun, obecredynBas MPEEeMCTBEHHOCTh MEXKITY
o01uM 1 ipoeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l['eomeTpusi» Ha yriyOoJEHHOM YypOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Hezeno), B 11 kinacce — 102
yaca (3 yaca B HEJIETIIO).



COILEP KXAHUE OBYYEHUA
10 KJTACC

IIpsiMblie ¥ MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHHe NOpsIMbIX B MPOCTPAHCTBE: IMEPECEKAOLINECS,
napajielibHble W CKpelluBaromuecss mnpsmbie. [IpU3Haku CKpelMBaroOluXcs
npsAMbIX. [lapanienbHOCTh MPSAMBIX U INIOCKOCTEW B IMPOCTPAHCTBE: NAapalICIIbHbIC
MPSIMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTD TPEX MPSAMBIX, IAPAUIETBHOCTD PSIMOI
U 1uiockocTH. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbBIE CBOMCTBa MapajIeNIbHOTO NpOEeKTUpoBaHUs. W300pakeHue
¢Guryp B nmapayuieabHOW MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKy NMPAMBIMH B IPOCTpAaHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapalieIbHbIE
IJIOCKOCTH, CBOMCTBa IapajuleNIbHBIX IIJIOCKOCTEMN. [Ipocrenmmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajJp, NapajulelenuIe],
MTOCTPOCHUE CCUCHUH.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: MEPIICHIUKYJISIPHBIC NPSMBIE B
MIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W TEPIEHANKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYISAPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOCKTUPOBAHMUE.
IleprieHIMKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT TpsAMOM [0  IJIOCKOCTH,  MpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  MEPIECHAUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TpEX MEPIEHIUKYIIAPAX.

VYrael B MPOCTPAHCTBE: YroJl MEXAY MPAMON WU IUIOCKOCTBIO, BYTPaHHBIN
YIoJl, JUHEWHBIA YroJI ABYTPAHHOIO yria. TpEXrpaHHbIi U MHOTOTPAHHBIC YIVIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB ISl
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buael MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsMas 1 HaKJIOHHasi IPU3Mbl, OOKOBasl M MOJIHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NOpsMOYrOJbHBIA  MApAJUIEJIENNUIE] W  €ro  CBOMCTBA.
Kparuaiiiue mnytTy Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Ounepa.
[IpoctpanctBennass teopema I[ludaropa. Ilupammpa: n-yroiapHas mnUpaMufa,
nmpaBwiibHas W yceu€HHas mnupamuzabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
NpaBWIbHOW NHpaMuabl. [[paBUIIbHBIE MHOTOTPAaHHUKH: NpaBUJIbHAS TpU3Ma U



IpaBWbHAs NUpamMuAa, NpPaBWIbHAS TPEYrojbHAs NUpaMUJa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBneHuMe O NPaBWIBHBIX MHOTOTPaHHHMKAX: OKTasdp,
TOJEKa’Ap U UKOCAP.

Bbrunucnenre 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Inomans OOKOBOM MOBEPXHOCTHM M IOJIHOM IOBEPXHOCTU MPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAHMI, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOMl MPU3MBIL
[Inomans OOKOBOM MOBEPXHOCTH MW TMOBEPXHOCTH IPaBUIBHOM MNUpaMUAbL,
TeopeMa O IO YCeUEHHONW MTUPaMU/IBL.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHUMMETpusi B IPaBUIBHOM MHOTOI'PDAHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX NPHU3M, CHMMETPHUS MPaBUIIBHOM
MUPaMHU/IBI.

BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHBIC BEKTOPHI. PABEHCTBO BEKTOPOB. J[€HCTBUS C BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBolcTBa ciioXeHUs] BEKTOpoB. CBOMCTBA YMHOXKEHHSI BEKTOPa Ha YUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. [IpM3HAK KOMIITaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pPA3lIOKEHUU BEKTOpa 1O TPEM
HEKOMIUTaHApHBIM  BekTopaM. IIpsiMmoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJd MexAy BekTopamu. CKalsipHOE MPOU3BENCHUE
BEKTOPOB.

11 KJIIACC

Tesia Bpamenust

[ToHsiTHS: IWIMHAPUYECKAsh TMOBEPXHOCTh, KOHHWYECKAas IOBEPXHOCTbD,
cepudeckas IOBEPXHOCTh, OOpasymolnue moBepxHocTed. Tena BpallcHHUS:
IWIMHIpP, KOHYC, YCEYEHHBIH KOHyC, cdepa, map. B3aumHOe pacmoiokeHue
cheppl U IUIOCKOCTH, KacaTellbHasi IJIOCKOCTh K cdepe. M3oOpaxeHue Tten
BpallleHUs Ha TUIOCKOCTH. Pa3Béprka mumHapa u kKoHyca. CummeTpus chepbl u
mrapa.

O6béM. OcHOBHBIE CBOIiCTBAa O00BEMOB Ten. Teopema 00 00BEME
IpSMOYTOJBLHOTO Tapajuienenuneqa U ciaeAcTBus u3z He€. OO0ObEM mpsMon U
HAKJIOHHOW TMPHU3MBI, IIIMHAPA, TUpaMHUIsl 1 KoHyca. OOBEM Iapa u mapoBOTro
CerMeHTa.

KomOuHanmu Tenm BpamieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BhucaHHas B
IIMHAP, ONHCaHHAas OKoJOo mmiuHapa. Ilepeceuenne cdepsl W mmapa ¢
iockocThio. Kacanume mapa u chepsl miockocTeio. [loHSATHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJIO cdepbl, chepbl, BNUCAHHONM B MHOTOTPAHHUK WJIH TEIO
BpallleHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ JacTeil.
[Tonobue B mnpocTpanHcTBe. OTHOlIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEN
nono6Hsix Quryp. IlpeobpazoBanue momgoOus, romoteTHs. Pemienue 3amad Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceuyeHnit MHOTOTPAHHUKOB U TEJl BPAIlIEHUS: CEUCHUS IMIUH]Ipa
(mapajuienbHO M MEPHEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIIME YePe3 BEPIINHY), CEUCHUS IIapa, METObI TOCTPOCHUS
CEUYEHHI: METOJ| CJIEJ0B, METOJI BHYTPEHHErO0 MPOEKTUPOBAHUS, METOJI MepeHoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MIPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haa BeKTopaMH. BektopHoe
YMHOkKEHHUE BEKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUsS. IIpsimoyronbHas
cUCTeMa KOOpAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PaznoxkeHnne BekTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MPHU PEIICHUH TeOMETPUUYECKUX
3ajad.

J{BUKeHMsI B IPOCTPAHCTBE

JIBrxkenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHUss U paBEHCTBO (uryp.
OO6mue cBoicTBa JBW)XKCHUW. BuIbl JIBMKEHHMM: mNapaieIbHBIA TEPEHOC,
LIEHTpaJibHasl CUMMETpPHs, 3€pKajbHas CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCUHMCKOro  OOIecTBa,  MPEACTaBICHUE O
MaTe€MaTUYECKUX OCHOBAX (PYHKUMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHHIA,
MpoNEeAyp TPaKIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe€), yMEHUe
B3aMMOJIEICTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTh POCCUHCKOMN I'pa’KAAHCKOW MIEHTUYHOCTH, YBAXKEHUS K
MPOLUJIOMY M HACTOSILEMY POCCUWCKOW MaT€MAaTHKH, [IEHHOCTHOE OTHOUIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUKUCKONW MAaTeMaTUYECKOM IIKOJIbI,
UCIIOJb30BAaHUE 3TUX JIOCTHKEHUH B JpPYruX HayKax, TEXHOJOrHusX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO MOBEACHMS, CBS3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAyKM U JACSTENbHOCTbIO YYEHOT0, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYyLIETO;

4) 3cTeTHYECKOE BOCTIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOUYasg 3CTETHUKY MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUM, pacCyKICHHUM, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uveckoe BoCIATAHME:

chOpPMHUPOBAHHOCTh yYMEHHUS NPUMEHATh MaTEMaTUYECKUe 3HaHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3[I0POBBIO (3I0pOBO€ MUTAaHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHI U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON JEATEIbHOCTbIO;

6) Tpy10BO€E BOCIMTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTH TPYAOJIIO0OUs, HHTEpeC K
pazauuHbiM  chepam  MpodecCHOHATBHOM  AESTeNbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeit mnpodeccuu U peasn30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MareMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PEIICHUH NPAKTUYECKUX 3a]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3xoI0rMYecKoe BOCIIUTAHHE:

chOpPMHUPOBAHHOCTh  AKOJOTUYECKOW KYJIbTYpbl, TOHUMAaHUE BIUSHUSA
COLMAJIbHO-?)KOHOMUYECKUX IPOILIECCOB HA COCTOSTHUE NMPUPOJHON U COIMATIBHOMN
Cpelnbl, 0CO3HaHME TJIOOAIBHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OPUCHTAITHS
Ha TIPUMCHEHHE MATeMATHYCCKUX 3HAHWA JUIsI pemieHus 3agad B 00JacTu
OKpY)KAlOLIEHW Cpenbl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKA WX BO3MOXHBIX
NOCJEACTBUMN ISl OKPYKAOIIEN CPELBI;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U OONICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTEMaTUYECKON HayKd Kak cQepbl YelIOBEUECKOW NeATeIbHOCTH, ITaloB €€
pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHS LHMBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTYpOM KakK CpPEACTBOM IIO3HAHUA MUDPA,
TOTOBHOCTh OCYHIECTBIISAITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JESITEIbHOCTh
WHJIUBUAYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

ITo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUSA

ba3oBble 1oruyeckue 1efMcTBUA:

BBIBJIITD U XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXAy TMOHATUAMH, (HOPMYIUPOBATH
OnpeaeeHus] MOHATHI, YCTAHABIMBATh CYLIECTBEHHbBIN MPU3HAK KiIacCU(pUKALIIH,
OCHOBaHUS /J1s1 0000IIEHHS U CPABHEHMSI, KpUTEPUU IPOBOJAUMOTO aHAIIN3a;

BOCIpUHUMATh,  (GOpPMYyJIUpPOBaTb U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTENbHbBIE U OTPULIATENIbHBIE, €MHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBIABIIATH MaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NIPOTUBOPEYUS
B (haKkTax, JAHHBIX, HAOJIIOJEHUSAX M YTBEP)KICHUSX, MpEAaratb KpUTEPUU IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHN;

JeJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIOUECHUH, YMO3AKIIFOUEHUH IO aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITENBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIbI;

BbIOHMpaTh crmoco0 pelieHust ydyeOHOW 3amadyu  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEUIeHMs, BbIOMpaTh HaubOolee MNOAXOMAIMA C  y4€TOM
CaMOCTOSITENIBHO BBIJEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKie 1eMCTBUA:



WCIIOJIB30BaTh BOMPOCHl KaK HCCIEOBATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTUBOpPEYHE,  MpoOJIEeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOEe, (OpPMHpPOBATH THIOTE3Yy, APTyMEHTHUPOBATh
CBOIO MO3ULIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAaHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEAOBAHKE
[0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK1y 00bEKTaMHU, SIBJICHUSMHU, POLECCAMU;

CaMOCTOATEIHFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
NPOBEIEHHOTO  HAONMIOJIEHUS, HUCCIEOBAaHUSA, OIIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTAaTOB, BRIBOJIOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKKe BbIABUTATH
MPEOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c undgopmanueii:

BBISIBIISATH JAehUIIMTH MH(DOpPMAIUKU, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJIs1 PEUICHUS 3aa4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HMHQPOPMAIUIO PA3IUYHBIX BUIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IMYHBIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIIEHUBATh HaJIEKHOCTD uHpopMaru 1o CaMOCTOSATENLHO
c(hopMyIMPOBaHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIe JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMHA OOIIEHUsS, SCHO, TOYHO, IPaMOTHO BBIPAKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX U THCHbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAYy PEIICHHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYUYEHHBINA PE3YJIbTaT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOMN TEMBI,
npoOJjieMbl, pelIaeMOM 3aJauM, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha IIOMCK
pElLIEHHUs], COIMOCTaBIIATh CBOU CYXIEHUA C CYXKICHUSIMHU JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3MuMe U CXOJACTBO MO3MIMH, B KOPPEKTHOU (dopme
dbopMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIIATh PE3YJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIIEIOBAHNUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpATh (opMaT BBICTYIUICHHS ¢ Yy4ETOM 3aaad
MIPE3CHTAIUU U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHHBepcabHbIE y4eOHbIe 1eiCTBUSA
Camoopranmnzanus:



COCTaBJISTH IJIaH, aITOPUTM PEIICHHS 3a/la4uM, BEIOUpATh CIIOCOO PEIICHUs C
y4ETOM UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apIryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C Y4ETOM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTE/VICKT:

BJa/J€Th  HABBIKAMU  I[IO3HABATEIbHOM  peQUIEKCMM KAk  OCO3HAaHMS
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB, BIAJETh
cnoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJS MpoLecca M pe3yibTaTa peleHUs
MaTEMaTUYECKOM 3aJauH;

IIPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPH PEUICHUH 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUAM, OOBSICHATH NPUUNHBI
JOCTHKEHHUS WM HEIOCTHXKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

NOHUMAaTh M MCIOJb30BATh MPEUMYILECTBA KOMaHAHOW U WHAMBUAYaJIbHOM
paboThl mMOpU PpElIeHHH Y4YeOHbIX 3a7ad, MPUHUMATh 1Eeldb COBMECTHOU
NEeATENbHOCTH, TJIAHUPOBATH OPraHU3aLUI0 COBMECTHOM paldOThI, paclpeiessTh
BUIbl paboOT, JOroBapuBATHCA, OOCYXAaTh Mpolecc M pe3yapTaT paldoTHl,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B IpyHIoBbIX (hopmax paboThl (00CyxaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» M HHBIE), BBIIOJHITH CBOK YacTb pabOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHA C JPYTMMH YICHAMH KOMaH]Ibl, OLIEHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kiacca oOydaromuiicss Hay4nuTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TMOHSATHUSIMU CTEPEOMETPUU TIPH
pEIIeHNH 331249 U TPOBEJICHUHN MaTEeMAaTHUYECKUX PACCYKICHU;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX TPU PEIICHUH
T€OMETPUYECKUX 3a/1aY;

e KJIACCH(UITUPOBATh B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OINEpPUPOBATH TMOHSATHUSMHU, CBSI3aHHBIMA C YIJlaMd B
MPOCTPAHCTBE: MEXIYy MPSMBIMH B TIPOCTPAHCTBE, MEXIAY NPSIMOU H
TUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOIHO pacrmo3HaBaTb OCHOBHBIE BHUABl MHOTOTPAaHHHUKOB (IIPU3Ma,
nupamMuaa, NpsSIMOYTOJIbHBIN Napalijiesienurne, Kyo);

e KJIaCCH(PUIMPOBATh  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS IS
KJIaCCU(UKAIIAM;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajjiesbHOE, HEHTPATIbHOE u OpTOTOHAJILHOE
MPOCKTUPOBaHNUE (UTYp HA TIOCKOCTH, BBITIOJHATH W300pakeHHs (Puryp
HAa TIOCKOCTH;

e CTPOUTH CEUYECHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIAMHU, BBITIOIHATH
(BBIHOCHBIE) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOMAAM  TIOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TIpHU3Ma,
NMpaMuJia), TEOMETPUUECKUX T C MPUMEHEHUEM (POPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSATUSMU: CUMMETPHsS B MIPOCTPAHCTBE, LIEHTD,
OCh U TUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durype:;

e CBOOOJHO ONEPHPOBATH MOHATHUAMH, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JICHCTBUS HAJl BEKTOPAMU;

e pemarh 3aJadyd Ha JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH U
HaXOXKJICHUE TCOMETPUYCCKUX BEIUYHMH, NMPUMEHSS W3BECTHBIC METOBI
P PEIICHUM MaTeMaTHYECKHUX 3aJ71a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEHUIINE TMPOTPaAaMMHBIE CpPEACTBA M  DIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUICCKUX 3a71aY;

e WU3BIEKAaTh, MPEOOpPa3OBBIBATh M HMHTEPIPETUPOBATH HHMOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHANIM3UPOBAaTh PEATbHBIE CUTYallUH, MPUMEHATh M3yUYCHHbIEC MOHSITHUS B
mporecce TMOMCKa PpeHmIeHHs MaTeMaTH4eckh  chopMynupoBaHHOU
mpoOIeMbl, MOJAEIUPOBATh peajJbHBIC CUTyaIlUd Ha S3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJB30BAHUEM T€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara aiareOpspl, peraTh MPaKTHUUYECKHe 3a/laqw,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUICCKUX BEITMYUNH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUs T€OMETPUHM Kak
COCTAaBHOM 4acTH (QyHIAMEHTA PA3BUTHS TEXHOJIOTUH.

K xoniy 11 kaacca oOyuaronuiicss HAy4uTCs:



CBOOOJIHO ONEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMH C [UIMHAPUYECKOM,
KOHUYECKOM U c(hepuyecKkoil MOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJIyYCHHUS;

ONEPUPOBATH MOHITUSAMHU, CBI3AHHBIMU C TE€JIAMU BPAILCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacro3HaBaTh TeNla BpalleHus (UWIMHIP, KOHyC, cdepa U map) H
OOBSACHATH CIIOCOOBI MOTYYESHHS TEJ BPaICHHUS;

KJ1acCU(UIIMPOBATH B3AMMHOE PACTIONIOKEHNUE C(HEPHI U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpaLCHUS,
00BEMBI U TUIONIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHUS,
T€OMETPUYECKUX TEN ¢ IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSMHU, CBS3aHHBIMU C KOMOWHAIUSIMU T
BpallleHUsI 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OTNHUCaHHBIA OKOJIO cephl, chepa, BIUCAHHAS] B MHOTOTPAHHUK WA TEJIO
BpalICHUS;

BBIYHCIIATh COOTHOIICHUS MEXTY IIOMIAASIMU TOBEPXHOCTEN U 00bEMaMu
IMOTOOHBIX TEIN;

n3o0paxarh u3ydaeMble (UTYpbl, BBIMOJHITh (BBIHOCHBIC) TUIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PuUrypax, mpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OTIEPAIIMU HAJ BEKTOPaMU;

3a]1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
pelath reoOMeTPUYECKHUE 3aa4l Ha BBIUUCICHHUE YIJIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUMCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPU PEIICHUY;
CBOOOJTHO ONEPUPOBATh TMOHATHUSIMH, CBSI3aHHBIMU C JBUXKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKCHUM;

BBITIOTHATh HM300pKEHUST MHOTOTPAHHUKOB M TeJ BpalllEHUs TpU
MApAJUIETbHOM  NEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3E€PKAIBHOU
CUMMETPHH, IPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpALCHUS: CEUECHUS LIWIMHAPA
(mapaysienTbHO U NEPHEHIUKYISIPHO OCH), CEUCHUS KOHYca (MapaiieabHbIe
OCHOBAHHIO U MPOXOIAIIUE Yepe3 BEPILIUHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOABI TOCTPOCHUSI CEUYECHHMI: METOH CJIENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN IIJIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKNE YTBEPIKICHHUS,

NPUMEHATh TEOMETpPHUYECKHE (aKThl ISl PEUICHHUs] CTEPEOMETPUUECKHX
3aa4, MPEANOIArarolIuX HECKOIBbKO INAroB pEIICHMS, €CIU YCIIOBUA
NPUMEHEHUS 33J]aHbl B IBHOUM U HEABHOU (opMe;

pemiaTh 3aJadd Ha JOKAa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHHH U
HAXO0XKJECHUE T€OMETPUYECKUX BEJIMYNH;

IIPUMEHSTH NPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI IIPU PEIIECHUU CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATh  IIOJyYEHHbIE  3HAaHWA HAa  IPAKTUKE:  CPaBHUBATBH,
aHAJIM3UPOBATh U OLIEHUBATH PEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHbBIC
IOHATHS, TEOPEMBI, CBOMCTBA B IMpOLECCE IIOMCKAa  PEIICHUs
MaTeMaTU4ecku  cHOpMYyJTUpPOBAaHHOM  MpOOJEMBI,  MOAEIUPOBATH
pealbHbIE CUTYallMd Ha S3bIKE T€OMETPUH, HCCIENOBATH ITOCTPOCHHBIE
MOJEIM C HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IIOHATHUH U TEOpEM,
anmapata ainreOpbl, pelaTrb MNPAaKTUYECKUE 3a/Jayd, CBS3aHHBIE C
Hax0KJI€HUEM T€OMETPUUECKUX BEJINYNH;

UMETh MpPEACTaBICHUSI 00 OCHOBHBIX A3Tanax pPa3BUTUA T€OMETPUHU Kak
COCTABHOW YacTH (yHIAMEHTA Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanuyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3aesioB U TeM (uudpossbie)
n/n NPOrpamMMblI Bcero Kourpoaubie | IMpakriiecine oOpa3oBaTe/ibHbIC
padoThbI padoThbI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anmuoe pacrionoxeHne npsmbIX B 6 1
HPOCTPAHCTBE
3 [TapamienbHOCTD IPSAMBIX H ITIOCKOCTEH B 3
IPOCTPAHCTBE
4 HepneHJ;LmEynﬁpHOCTL TPSMBIX U o5
TUTOCKOCTEH B IMIPOCTPAHCTBE
VYribel U paccTosTHUS 16
MHororpaHHUKU 7
BexTops! B mpocTpaHcTBe 12
3 HOBTOPGHI/IG, 00001IeHNE ¥ CHCTEMaTH3aIUs 5 9
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
No 1/t HaunmeHoBaHMe pa3aesioB U TeM Korrponsmse | Tpacrmseckie (uudgposbie)
NMPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI pecypes!
1 AHaMTHYECKast TEOMETPHS 15 1
9 [ToBTOpEHME, o606meHIﬁe u 15 1
cUCTEeMaTH3aIHs 3HAHUH
3 O0BEM MHOTOTpaHHHKA 17
Tena BpareHus 24
5 [Tnomanau moBEpXHOCTH ¥ 00BEMBI 9 1
KPYTJBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHwUe, O606H1€Hlil'e u 17 9
CUCTEeMaTH3alHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoabHbie
padoTsI

IIpakTnuyeckue
padoThbI

Jlara
U3yYeHust

DJIEKTPOHHBIE
nudposbie
oOpa3oBarte/ibHbIE

pecypcsl

OcHOBHBIE TTpaBUJjIa U300paKEHHS Ha
PUCYHKE IIJIOCKOCTH, MApaJUIeIIbHBIX
PSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
[ToBTOpEHME.

[ToHATHS cTEpEOMETpHUN: TOUKA, ITPsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
IpaBuJia U300paKeHHsI Ha PUCYHKE
TUTOCKOCTH, MTAPAJIETbHBIX MPSIMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka.
[ToBTOpEHME.

[ToHsATHS: IEpeceKaroNIMecs MIOCKOCTH,
HepeceKaroInecs MpsiMasi ¥ IIOCKOCTh;
HOJIYTIPOCTPaHCTBO. [ToBTOpEHHE.

[MousTus: MEPECCKAOIMHECA TIIIOCKOCTH,
NnepeceKaromuecs mnpsamas U 1miIoCKOCTb,
MOJIyIpOCTPaHCTBO

MHororpaHHuKH, H300pakeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300paskeHne
IPOCTENIINX TPOCTPAHCTBEHHBIX (UTyp,




HECYIICCTBYIOMIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U TICPBBIC
CJIEACTBUS U3 HUX. BXOIHON KOHTPOJIb.

AKCHOMBI CTEpEOMETPHH U IIEPBBIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
crnencTBus U3 HUX. CocoObl 3a1aHMs
IPSIMBIX U IJIOCKOCTEHN B TPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U IJIOCKOCTEH

10

N306pakenue ceueHnii nupamusl, Kyoa u
IPU3MBL, KOTOPBIE IPOXOIAT Uepe3 X
pE€Opa. N300pakeHne rnepeceueHus
IIOJIy4EHHBIX INTOCKOCTEN. PackpamBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

11

N306paxkenue ceueHnii nupamMubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAAT UYEPE3 X
pEbpa. N3o00paxeHue nepecedeHus
MIOJIy4EHHBIX IUTOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

12

N306paxkenue ceueHnii nupamMubl, Kyoa u
IPU3MBI, KOTOPBIE IIPOXOAT Yepes Ux
pé6pa. 3o0paskeHne nepecedeHus
NOJY4YEeHHBIX IIOCKocTel. PackpammBanue
IMOCTPOCHHBIX CeUueHUit Pa3HbBIMHU LIBETAMHU

13

N306paxeHue ceueHnit nmupamuibl, Kyda u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepes Ux
pEbpa. N300paxkeHne nepecedeHus
MOJIYYEHHBIX MIIOCKOCTEN. PackpaiiBanue
MIOCTPOCHHBIX CEUEHUN Pa3HbIMU [[BETAMU




14

Merton ciefoB AJisi IOCTPOCHUS CEUCHUI

15

Merton ciefoB AJisi TOCTPOSHUS CEUCHHUIA.
CBolicTBa MEPECEUCHUI MPAMBIX U
IIOCKOCTEH

16

Mertopa cieqoB AJist TOCTPOCHUS CEUECHUH.
CBolicTBa nepeceueHui MpsiMbIX U
IUIOCKOCTEH

17

[TocTpoenwne ceuenuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX ‘-ICpTC)KefI " 3aIlliCh IIaroB
HOCTPOCHHSI

18

[TocTpoenwue ceuenuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEIKEH U 3aIKCh IIaroB
MOCTPOCHHUS

19

[TocTpoenwne ceueHuit B mupamuze, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIMCh LIaroB
MIOCTPOEHHUS

20

[TocTpoenwne ceueHuit B mupamuze, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 1LIaroB
MIOCTPOEHHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPIUOHANEHBIX 0Tpe3kax. [Togobue
TPEYrOJIbLHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menemnas. PacueThl B ceueHUIX Ha




BBIHOCHBIX uepTekax. Mcropus pazsutus
IUTAHUMETPHUH U CTEPEOMETPUN

23

KoHnTtponbhas padota "AkcruomMbl
crepeomerpun. Ceuenus"

24

B3anMHOe pacrionoxxeHue npsmMsIx B
npoctpancTBe. CKpeluBaroIuecs
npsMsele. [Tpu3HaKkK CKpeIyBaroIXCcs
npsimbIx. [lapanenbHble npsiMbie B
HPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMON NapasiesibHOM
JTAaHHOU TIPSIMOM, TPOXOJIAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
npsMoi. JleMMa o nepecedeHnn
napajuieIbHbIX TPSAMBIX IIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsaMbIX. Teopema o
TpEX MapajuIeNbHBIX NMPAMBIX. Teopema o
CKPELIMBAIOIINXCS MTPSIMBIX

27

[TapannensHOE TPOSKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaJUICITHbHOTO
npoeKkTupoBanus. M3o0paskeHne pa3HbIx
¢buryp B napajjiebHON NPOEKIUU

28

[lenTpasnbHast MPOEKIMsA. YTOJII ¢
COHaNpPaBJICHHBIMU CTOPOHAMU. YTOJII
MEXIY IPSAMBIMU

29

3agaun Ha JOKA3aTeIbLCTBO U
HCCIIEN0BaHUE, CBA3aHHBIE C
PaCIIOI0KEHUEM IIPAMBIX B IIPOCTPAHCTBE




30

[ToHsTHS: MapalIeaIbHOCTh MPSIMOUN 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTH NPSIMOM U IIIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
TJIOCKOCTH

31

["'eomeTpuueckue 3a1a4 Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO MPSAMBIX U INIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoeHune ceuenust, IpOXOIAILIEro Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuieIbHOTO APYrou npsiMmoi. Pacuér
OTHOILICHHI

33

[TapannenpHas MpOEKLUsL, TIPUMEHEHHE
JUIsI IOCTPOEHUSI CEUEHUH KyOa U
napaenenuneaa. CrolicTaa
napasuieNienune1a u Mpu3Msbl

34

[TapannensHbie mnockoctu. [Ipuznaku
NapajuIeIbHOCTH JBYX IIOCKOCTEN

35

Teopema 0 mapayIeIbHOCTH U
CANMHCTBCHHOCTH ITJIOCKOCTH, npoxonﬂmeﬁ
yepes TOUKY, He TPUHAIIEKAIYIO0 JaHHOU
IIJIOCKOCTH U CJIEACTBHUS U3 HEE

36

CBoiicTBa NapajuIeIbHbIX INIOCKOCTEN: O
MapaJIIEIbHOCTH MPSMBIX IIEPECEUCHUS
IIPU NIEPECEUEHNH JIBYX MTAPATUIEITBHBIX
IJIOCKOCTEN TpeTher

37

CBoiicTBa MapauieIbHbIX TUIOCKOCTEH: 00
OTpPEC3KaxX NapaJluICIbHBIX IMMPSAMBIX,




3aKITIOYEHHBIX MEX/Ty NapaJlieIbHBIMU
TUTOCKOCTSIMH; O TIEPECEUCHHUH TTPSIMOH €
JBYMsI TIApAJICIIbHBIMU TUIOCKOCTSIMH

38

[ToBTopenue: Teopema ITudaropa va
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYTOJIBHOT'O TPEYTI'OJIbHUKA

40

CaoiicTBa Ky0a 1 IPsIMOYTOJIbHOTO
napaJuiesnenunena

41

Brruucnenue AuH 0Tpe3KoB B KyOe u
IPSAMOYTOJIBHOM IapajuleIenumeie

42

[lepnenAMKyISIpHOCTH NPAMOU U
riockocTH. [Ipu3nak
MEePIEHANKYJISIPHOCTH MPSIMOM U
IJIOCKOCTH

43

[lepneHAUKYIAPHOCTD NPAMOU U
iockocTy. [IpusHak
NEPIEHAUKYIISIPHOCTH IIPSIMON 1
IJIOCKOCTH

44

TeopeMa 0 CYHI€CTBOBAHUHU U
CIANMHCTBCHHOCTH HpHMOﬁ, HpOXOI[HH.[CfI
YCpe3 TOUYKY NPOCTpaHCTBA U
HCpHCHI{I/IKy.]IHpHOI\/II K IINTIOCKOCTH

45

IInockoctu u MNEPINCHAUKYIIAPHBIC UM
MMPSAMBIC B MHOT'OI'PpaHHUKAX

46

[InockocTH M epneHUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[leprieHAUKYISAP U HAKIIOHHAS.




[TocTpoenue neprneHauKyspa u3 TOYKU Ha
psAMYIO

[leprieHquKyNAp ¥ HAKJIOHHASL.

48 [TocTpoeHne nepneHAUKyIspa U3 TOUKU Ha
IPSAMYIO

49 TeopeMa 0 TpEX nepneHaUKYIIpax
(mpsimast 1 oOpartHas)

50 TeopeMa 0 TpEX nepneHAUKYIISIpax
(mpsimast 1 oOpaTHas)

51 Yroa Mexly CKpeIBarOIUMUCS
PSMBIMH
[Touck nepneHIuKyJIIpHBIX MPSMBIX C

52 MOMOUIBIO NEPIIEHIUKYIIIPHBIX
IUIOCKOCTEH

53 OpToroHanbHOE MPOEKTUPOBAHUE
[TocTpoenue ceuenuii Kky0a, NpU3MBbl,

54 IIPABWJIBHOM NMHUPaMUABI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
[TocTpoenue ceuenuii Kkyoa, MpU3MBI,

95 MPAaBUJIbHOM MUPAMU/IBI C TOMOIIIbIO
OpPTOTrOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO TUI0CKOCTH. [Imockoctn
CUMMETpUN B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 [IpaBunbHbIE MHOTOrpaHHUKHU. Pacuér

paCCTOSIHI/Iﬁ OT TOYKH OO IIIIOCKOCTH




59

[IpaBunbHbIE MHOTOTpaHHUKHU. Pacuér
paccTOSTHUM OT TOYKHU A0 IUNIOCKOCTH

60

Crioco0b! OIyCTUTh IEPIEHTUKYJIISAPBI:
CUMMETPUS, CABUT TOUKH 110
napajuIeIbHOMN MPSAMOU

61

CnBur 1o HenapaieabHOU MPSAMOI,
U3MEHEHUE PACCTOSHUN

62

KonTponbhnas pabora "B3anmuoe
pAacMoJIOKEHUE MTPSAMBIX U INIOCKOCTEMN B
npocTpaHcTae”

63

[ToBTOpEHUE: Yyroa Mex 1y IPsIMBIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: yroa Mexay
CKpPCIIUMBAOINMUCS ITPSIMBIMH B
IIPOCTPAHCTBE

65

FGOMeTpI/ILICCKI/Ie MCTOAbI BEIYMCIICHUA
yriia MEXKAYy MpsAMBIMH B MHOT'OI'PAHHUKAX

66

JIByrpanssiii yroy. CBOMCTBO TMHENHBIX
YIJI0B JIBYTPaHHOTO yrja

67

[TepniennukynsapHbie maockoctu. CBolicTBa
B3aUMHO IEPIIEHANUKYISPHBIX MIJIOCKOCTEN

68

[Ipu3Hak neprneHIuKyIspHOCTH
IIJIOCKOCTEH; TEOpeMa O MPSIMOU
[IEPECCUCHUS ABYX IIIOCKOCTEN
NEPIEHAUKYIISAPHBIX TPEThEN INIOCKOCTH

69

[IpssMOyTOIBHBIN TTapaJUIEIeTUIEA; KYO,




U3MEPEHMUs], CBOMCTBA IIPSMOYTOJIBHOTO
napajuiesienunena

70

Teopema 0 TuaroHaiu IPSIMOYTOJIEHOTO
napajie/ielime/a u CeJCTBUe U3 Heé

71

CrepeomMeTprUeCcKue U MPUKIIATHBIE
3a/1a4¥, CBSI3aHHBIC CO B3AMMHBIM
PAacCIIOIOKEHHEM PSIMBIX M TIIOCKOCTH

72

[loBTOpEHUE: CKpeLMBaIOLIUECs MPSMBIE,
napaielibHble INIOCKOCTH B CTaHIapPTHBIX
MHOTI'OI'paHHUKaX

73

Hapa mapajiCJIbHbIX IVIOCKOCTEH Ha
CKPCIHIUBAOIIHUXCA IIPAMBIX, pACCTOAHHUEC
MEKAY CKPCIINBAIONIUMUCS IPSAMBIMHU B
IMPOCTBIX CUTYyaAllUAX

74

PaccrosiHre OT TOUKU 10 TIIOCKOCTH,
paccTosiHUE OT MPSIMOM J10 TIIIOCKOCTH

75

Brrunciienue paccTossHuN MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
MTOMOIIBIO NTEPIIEHIUKYIPHON IIJIOCKOCTH

76

TpéxrpaHHblil yroJl, HEpaBEHCTBA IS
TpexrpaHHbIx yrioB. Teopema [1udaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yria

77

DneMeHTHI c(hepruuecKoi TeOMETPUH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbnas padota "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHuil "MHOrorpaHHUK




U €r0 DJIEMEHTEI"

IInpamua. Buast mupamu . [IpaBunbHas

80 1
nupaMuaa

81 [Ipusma. [IpsimMast 1 HaKJIIOHHAS IPU3MBI. 1
[IpaBunpHas npu3zma

82 [Ipsamoit napauienenunen, 1
IPSMOYTOJIBHBIN NapaljIeNeuIe]], Kyo

83 Brimykiieie MHOTOTrpanHuKH. Teopema 1
Ditnepa
Beimykisie MHOTOrpaHHuKU. Teopema

84 Olinepa. [IpaBusbHbIE U TOJTYIPaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTponasnas padorta "MHororpanauku” 1

86 [TonsTre BeKTOpa Ha MJIOCKOCTH U B 1
IPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBwuiio mapamienenureaa 1

90 YMHOKEHHE BEKTOPA Ha YUCIIO 1
Pasnoxxenne BekTopa mo 6a3ucy Tpéx

91 BEKTOPOB, HE JISXKAIINUX B OTHOU 1
TUIOCKOCTHU

92 CkaJisipHOE TIPOM3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMH B 1
IPOCTPAHCTBE

94 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH

95 [Ipocreiinue 3aga4un ¢ BEKTOpaMu




96 [Ipocreiimume 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimume 3a1auu ¢ BEKTOpaMu 1
98 O06o01IeHre U crucTeMaTH3aIUs 3HAHHA 1
99 O0001eHre ¥ cucTeMaTH3als 3HaHUH 1
100 [IpomesxyTouHas arTecranus 1
101 [TpomexxyTodHast aTTecTarus 1
102 O06o01IeHre U cucTeMaTH3aIUs 3HAHHHA 1
OBILIEE KOJIMYECTBO HACOB I10 102

[TPOIT'PAMME




11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Hara uudposBbie
Nen/m | Tema ypoka Konrpouabnbie | IlpakTuyeckue
Bcero u3yueHHs1 | oOpa3oBaTeibHbIe
padoThI padoThI
pecypchbl
1 [ToBTOpenue Temsl "KoopanHaTsl BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE".
2 [ToBTOpenue Temsl "CransgpHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE TUIOCKOCTH B OTPE3KaX
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE TUIOCKOCTH B OTPE3KaX
7 BexTopHoe npousseneHne 1
3 JInHeliHbIE HEpABEHCTBA, IMHEHHOE 1
porpaMMupoBaHue. BXxogHoH KOHTPOIIb.
9 JInHeliHbIC HEPaBEHCTBA, INHEWHOE 1
IIPOrpaMMHPOBAaHUE
10 AHaJIUTHYECKHUE METO/IBI pacuéTa yria 1
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX
1 AHaATMUTUYECKHE METOIBI pacdyéTa yria 1
MEXy INIOCKOCTSIMU B MHOT'OI'PaHHUKAX
12 ®opmysa pacCTOSHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOPpAHWHATAX

Haxoxnenue paccTossHUN OT TOYKH 110

13 TUTOCKOCTH B KyOe

1 HaxoxxeHne pacCTOsIHHIA OT TOYKHU 10
IUIOCKOCTH B NIPaBUJILHON MUpaMuJIe

15 KonTtponpHast pabota " AHanmuTHuecKas
reometpus"

16 CeueHuss MHOTOTPaHHUKOB: CTaHAAPTHbIE
MHOT'OTPaHHHUKH

17 CedeHunss MHOTOTPaHHUKOB: METO] CJIE/IOB
CedeHust MHOTOTPaHHUKOB: CTaHIAPTHBIE

18 TUTOCKOCTH, MIEPECEUEHUS MPSAMBIX U
IJIOCKOCTEN

19 [NapannenbHbIe MPsIMBIE U TUIOCKOCTH:
napaselbHble CeUYCHUS

20 [TapannensHble IpsIMbIE U TNIOCKOCTH:
pacu€T OTHOLIECHHI
[MapannenbHbIe MPsIMBIE ¥ TUIOCKOCTH:

21 YTJIBI ME@XK/TY CKPEIIUBAIOITIMHUCS
PSIMBIMHU
[leprienauKynspHbIE MPSIMBIE U

99 TUTOCKOCTH: CTaHIapPTHBIC TIAPhI
NEepIEHINKYIISPHBIX INIOCKOCTEH U
HPSAMBIX, CHMMETPHUH MHOTOTPAHHHKOB
[lepnieHIUKYIISIPHBIE TIPSMBIC U

23 IUIOCKOCTH: TEOPEMA O TPEX
HEePHEeHINKYIIPAX

24 [lepnieniuKyIsApHBIE IPSIMBIE U




IIJIOCKOCTHU: BbIYUCJICHUSA JJINH B
MHOT'OI'paHHHUKax

25

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYJIIBI JJIsT
10 e, COOOpaKeHUS TTOA00US

26

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (DOPMYJIbI JJI51
TIonIaiel, cooOpaskeHus o I00us

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI JUIs
TJI0IaJIeH, COOOpaKeHUS OO0

28

[Imomany ce4eHuit MHOTOTPAHHHUKOB:
IUIONIA/I IOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKeHUs o 100ust

29

[Tnomaam cedeHnii MHOTOTPAaHHUKOB:
IUTONIA/IA TIOBEPXHOCTEMH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100ust

30

KonTponbnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHS
MHOT'OI'PaHHHUKOB"

31

O06BéM Tena. O0BEM PSAMOYTOIBHOTO
napajiesenunesia

32

3anmaun 00 yaBOeHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIINH yIia

33

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

34

HpI/IK.Ha,Z[HLIe 3aJa4u, CBA3aHHBIC C




BBIYUCIICHHEM 00BEMA MPSMOYTOJILHOTO

napaienenumnena

35 O0BEM TPSIMOM PU3MBI

36 CrepeomeTpuyecKHe 3a/1a4H, CBI3aHHBIE C
BBIUMCIICHHEM 00BEMOB IPSIMOMN TPU3MBI

37 [TpuxnanHeie 3a1a4u, CBI3aHHbIE C
00BEMOM MIPSMOI TPU3MBI
Brruncnenrie 005EMOB Tel € MOMOIIIBIO

38 onpeaenéuHoro uHterpana. Oopém
HAKJIOHHOM IPU3MBI
Brrancnenre 00bEMOB Tell ¢ TOMOIIbIO

39 omnpenenénHoro uHTErpana. O0sEM
MTUPaMUJIbI

40 ®opmyna 00béma nupamuibl. OTHOLIEHHE
00BeMOB MUpamMu ¢ OOLIUM YIIIOM

41 ®opmyna 00béma nupamuibl. OTHOIIEHHE
00BeMOB MUpaMuU ¢ OOLIUM YTIIOM

42 CrepeoMeTpHuuecKue 3a/1a4u, CBI3aHHbIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpHyecKue 3a/1a4H, CBSI3aHHBIC C
00BEMaMH TUpaMUIbI
[Ipuknanueie 3agaun no Teme "OO0BEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOU
TIPU3MBI

45 [Tpuknagasie 3amaun 1mo TeMe "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

46 [Ipumenenue 00bEMOB. Berunciienne

pacCTodHud OO0 IMIIOCKOCTHU




KonTponpHas padora "O6béM

4 MHOTOrpaHHUKa"
[{ununapuyueckas MOBEPXHOCTD,

48 00pa3yromue UIHHIPUISCKON
MOBEPXHOCTHU

49 s ap. [IpsMon KpyroBon HWIMHIP.
[Imomaae MOBEpXHOCTH HUAIUHIPA

50 Konundeckas moBepxXHOCTh, 00pa3yrolme
KOHHUYECKOU noBepxHocTu. Konyc

51 Ceuenne KOHyca IIOCKOCTHIO,
napauieTbHOM MIOCKOCTH OCHOBAHHUS

59 VYceuénnslii konyc. 300pakenue
KOHYCOB M YC€YEHHBIX KOHYCOB

53 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tmomanbe 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpruecKkue 3a1a4u Ha

55 JI0Ka3aTeIbCTBO U BLIYUCIICHHE,
MOCTPOCHUEM CeUEHUH IUIUHAPA, KOHYCca
CrepeomeTpruYECKHE 3a/1a41 HA

56 JIOKA3aTeIbCTBO M BHIUKCIIECHUE,
MOCTPOEHUEM CEYEHUH IMINH]Ipa, KOHyca

57 [IpuknanHble 3a7a9u, CBSI3aHHBIE C
IWTAHAPOM

58 [IpuknanHble 3a7a4u, CBSI3aHHBIE C
WINHAPOM

59 Cdepa u map




60

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

61

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. B u n3o6paskenue mapa

62

VYpaBuenue chepsl. [Tnomans chepst u eé
yacTel

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpUyecKre 3ajauu Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO CEpPOii U IIapOM,
MOCTPOCHHEM MX CEYCHUH TIOCKOCTHIO

65

CrepeoMeTpHyecKHe 3a7aud Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO CEpOil U IIapOM,
MOCTPOCHHUEM MX CEYCHUH TIOCKOCTHIO

66

[IpuxnagHeie 3aaa4M, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHCIICHUSI B OKPY>KHOCTH, CTAaHAAPTHHIE
Iog00Ms

68

Paznnannie KOM6I/IHaIII/II/I TCJI BpallICHUA U
MHOT'OI'PaHHHUKOB

69

3agauu o TeMe "Tena v MOBEpXHOCTH
BpaleHus"

70

3anauu no Teme "Tena u moBEpXHOCTH
BpaleHus"




71

KonTtponsHas padota "Temna u
|y p
MMOBEPXHOCTHU BpalieHus"

72

O06BEM nunmuHapa. Teopema 00 00BEME
HpSIMOFO I_[I/IJ'II/IHI[pa

73

Boruncnenne 00bEMOB TeI C TOMOLIBIO
ornpenenénHoro uHTEerpana. O0bEM
KOHyca

74

Tliroraam 6OKOBO¥ U MOJIHOMU
MIOBEPXHOCTH KOHYCa

75

CrepeomeTpryuecKue 3a/1a4u, CBSI3aHHbIE C
BBIUMCJIEHHEM 00BEMOB IIMIIMHIPA,
KOHYyCa

76

[Tpuknagaeie 3amauu mo reme "OObEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Te"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 006 00nEMe miapa. [Tnomans
cheprl. CTepeoMeTpruUECKHE 3a/1a4H,
CBSI3aHHBIC C BBIYMCICHHEM 00bEMOB
rapa, ImapoBOro CETMEHTa U MIapOBOTO
CEeKTopa

78

[Tpuknagaeie 3aga4n 1mo TeMe "O0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa U
wiomaabio chepbl. COOTHOLICHUS MEXKTY
TUIOUIA/IIMU IOBEPXHOCTEN 1 00bEMaMHU
MMOJOOHBIX TEI

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenune 00bpEMa mpu mogo0uu.
CrepeoMeTpHUECKHE 3a]1auH, CBS3aHHBIC C




BBIUHCIIEHUEM 00BEMOB TEJ U IUIOIIAEH
MMOBEPXHOCTEN

80

KonTtponbnas padora "Ilnomanu
MTOBEPXHOCTU U 0O0BEMBI KPYTJIBIX TET"

81

JBuxenus mpocTpancTBa. OToOpaXkeHusl.
JBuxenust u paBeHCTBO (uryp. OOmime
CBOMCTBA JABMKECHUHU

82

Buabl n1BukeHHi: napamiebHbII
MIEPEHOC, LICHTPAJIbHAsI CAMMETPHS,
3epKajibHasi CAMMETPHS, [IOBOPOT BOKPYT
IPSIMON

83

[Ipeo6pazoBanus nogobus. [Ipsmas u
cdepa Ditnepa

84

reOMeTpI/I‘{eCKHe 3ala41 Ha IPUMCHCHUC
JBUXKCHUA

85

Konrponbnas pabota "BekTops! B
npocTpancTae”

86

O6o6mraromee mosropenue 11 mousaTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHICTEMAaTH3allHs 3HAHU:
"TTapaniensHOCTh MPSIMBIX U TUIOCKOCTEH
B IIPOCTpPaHCTBE"

87

O6o6matomee nmopropenue 11 mousTuii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATU3allMsl 3HAHUI:
"BexTops!l B ipocTpaHcTe"

88

O6o6matomee nopropenue 11 mouaruii u
MeTo10B Kypca reometpun 10-11




KJIacCOB, CHCTeMaTH3allus 3HaHUM:
"BekTops! B mpocTpaHcTse"

89

O6o6matomee nmopropenue 11 mousTuii u
MeTO0/I0B Kypca reomerpun 10-11
KJIacCOB, CHCTEMAaTH3aI1sl 3HAHMUIA:
"OO0BeM MHOTOTpaHHHKA"

90

Ob6o6maromee nopropenue 11 nmonaruii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CICTEMAaTH3allHs 3HAHU:
"OO0BeM MHOTOTpaHHHKA"

91

Ob6o6maromee nopropenue 11 nmonaruii u
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3allHs 3HAHU:
"[Tnomany moBepXHOCTH B 00BEMBI
KpYyIJbIX Ten"

92

O6o6mraromee mosropenue 11 mousaTuii u
MeTOJI0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTEMATH3aIVsI 3HAHHA:
"Ilnomaay mMOBEpXHOCTH U 00bEMBI
KpyribIx Ten"”

93

[TpomexxyTouHas arrectarus

94

[TIpomexxyTouHast arTecTarus

95

[ToBTOpeHwme, 0000ImIeHNE 1
crucTeMaTu3alus 3HaHUI

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTUH

98

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Wcropus pazBuTHs CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUN
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO HACOB 10
[TPOT'PAMME

102
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