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INOACHUTEJIBHASA 3AIIMCKA

['eometpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB HAa YpPOBHE CPEIHETO
oO1mrero oOpa3oBaHusl, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh U3YUCHHS TUCIUTIINH
€CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH M MPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[lockonbKy  JorMYeckoe  MbIIUIeHHWe,  (GopMUpyeMoe  TNpU  U3YUYEHUU
0Oy4YaromMUMHCS TTOHATHUHHBIX OCHOB T'€OMETPHUH, MIPHU JI0KA3aTEeIbCTBE TEOPEM U
MOCTPOCHHUU IEMOYKH JIOTUYECKUX YTBEPKICHUHN MPHU PEHICHUH M€OMETPUUYECKUX
3a/lay, YMEHHME BBIIBUTaTb M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJIb3YIOTCSI TIPU PEIICHUH 3a/1ad €CTECTBEHHO-HAYYHOTO IMKJa, B YaCTHOCTH
bu3nUecKux 3aaay.

Lens ocBoeHUs mporpaMMbl yueOHoro kypca «I'eomeTpusi» Ha yriayOoaéHHOM
YpOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIHOCOOHOCTEM 0OyYarolmuxcsi Mpu
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHOl obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecrneueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiIyOOKHX TEOMETPUYECKHUX 3HAHUW U JIeWCTBUH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHAIBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBRIMH 3aJlayaMu Kypca T€OMETpUU Ha YIIIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBIISIOTCS:

paciifpeHre MpeACcTaBIeHUs] 0 TEOMETPUH KaK 4acTU MUPOBOM KYJIBTYpPHI U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTypax Kak o
BAXHEUIINX MATEMaTUYECKUX MOJIETSX, IMO3BOJSIONIUX OINUCHIBATh W HU3y4YaTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MUpPa, 3HaHHE TOHATUIHOIO anmapara 1o pasaeny
«CTepeoMeTpus» y4eOHOT0 Kypca TeOMETPHUH;

dbopMHupoBaHWE  yYMEHHS  BIAJE€Th  OCHOBHBIMM  TMOHSATHUAMH O
NPOCTPAHCTBEHHBIX (PUTypax M WX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn1 ¥ yMEHHE UX TPUMEHSITh, YMEHHs JI0OKa3bIBaTh TEOPEMBI M HAXOAUTh
HECTaHJAapTHBIE CIIOCOOBI PEIICHHMS 3a/1aY;

dbopMHpoBaHUE YMEHHs pACliO3HABATh HA YEPTEkKaxX, MOJEISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHHMKH M Tella BpallleHHUs, KOHCTPYHPOBaTh TE€OMETPHUYECKHE
MOJIETH;

dbopMHpoBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHUYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX Teopui, (opMUpOBaHHE MOHHUMAHUS POJIU AKCHOMATUKHU TPH
NPOBEJICHUHU PACCYKICHUM;

dbopMHpoBaHUE yMEHUS BJIaJeTh METOJAMU JOKA3aTeNbCTB W AJITOPUTMOB
pElIeHHs, YMEHHUSI WX TPUMEHSTh, MPOBOJMUTH JI0Ka3aTEIbHbIE PACCYKICHHUS B
XOJI€ PeIlIeHUs CTEPEOMETPUUECKHX 3a/1ay U 3aJ1ay C MPAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  IPH



000CHOBaHUM MaTEMATUYECKUX YTBEPKIECHUN U POJIU aKCHOMATUKH B MIPOBEACHUU
JIEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE HWHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEHM O0y4Yaronnxcs, Mo3HaBaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEpEca K U3YUSHHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHAIBHON TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TMOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYalMsSIX U MPU U3YYEHUU JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJIETUPOBAHMS PEATbHBIX CHUTYallUd, HCCIEIOBAaHUA MOCTPOSHHBIX MOJIETEH,
MHTEPIIPETAIMU TTOJIYYSHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COZIEpKATEIBHBIMHU JTUHUSAMH y4eOHOTO Kypca «['eomerpusi» B
10-11 xmaccax sBustoTcs: «[IpsiMble W IJIOCKOCTH B MPOCTPAHCTBER,
«MHororpanaukun», «Tema  BpameHus», «BexkTopel W  KoOpAMHATH B
POCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEpPKaTEeIbHBIM JTUHUSM y4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTMYECKMX YMEHHM  pacmpenensiercs He  TOJBKO IO
coJiepKaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOydeHus. ConeprkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yinbTaTaM ocBoeHusi denepanbHoii padoyeit
IpOrpaMMbl, paclpeea€HHbIM IO TojJaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAILHBIM BOMPOCaM 00 yUaroIuecs
oOpamajiucb  HEOJHOKpPATHO. OTO  TO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHSATUAMH U HABBIKAMU TOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIUIA PEEeMCTBEHHOCTH, @ HOBBIE 3HaHMsI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00YYaIOIUXCs, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnmoBus s guddepeHunanuu  O0ydeHHS, TOCTPOCHHS
UHAUBUAYATbHBIX 00pa30BaTeNIbHBIX MPOrpamMM, OOECHeYuTh yriayOJaeHHOe
U3y4YEeHHE TeOMETPUM KaK COCTaBJISIoNIeH yueOHoro npeamera «MaTemaTiukay;

MOJICOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYEHUS MaTEMaTUKH C
yuéTtoM BbIOOpa Oynymied mnpodeccun, obOecreynBas MPEeMCTBEHHOCTh MEXAY
o0muM u mpodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenme yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 xkimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
gaca (3 yaca B HEJICJIO).



COJEPXAHME OBYYEHUA

10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIECTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMbBIX B IMPOCTPAHCTBE: IE€pECEKaroLIuecs,
napajiellbHble W CKpeuuBaromumecs mnpsamble. [Ipu3Haku CKpemMBarOIINXCs
npsaMbIX. [lapaienbHOCTh NPSIMBIX U IJIOCKOCTEN B TPOCTPAHCTBE: MapaJlIeIbHbIE
OpsIMBbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPAMBIX, IAPAJUIEIIBHOCTD IPSIMOM
u 1uiockoctu. [lapamnenbHoe M IEHTpalbHOE MPOEKTHUPOBAHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapauIeNIbHOIO MpoeKkTHUpoBaHus. M3o0paxeHue
¢buryp B mapajyuiesIbHONW MPOEKUUU. YTIbl C COHAMPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy MpSAMBIMHU B HpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapaijieabHbIe
IJIOCKOCTH, CBOMCTBA MapaJuIeTbHBIX TIOCKOCTEM. [Ipocrenmme
NPOCTPAHCTBEHHbIE (QUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
NOCTPOEHHUE CEUCHUIA.

[lepneHAUKYISIPHOCTDh MPSAMON U TUIOCKOCTH: NMEPIEHIUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MpPSAMbBIE MapajuleibHble W NEPHNEHAUKYJSAPHbIE K TIJIOCKOCTH,
OPU3HAK MEPINEHAUKYISIPHOCTH MPSMOA M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISIPHON MJIOCKOCTH. OpTtoronansHoe MIPOEKTUPOBAHHUE.
IlepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUryppl  Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: MpPH3HAK MEPHEHIUKYISIPHOCTH  JIBYX
iockocTell. Teopema o TpEX NEPHEHIUKYIISIPAX.

VYribl B NPOCTPAHCTBE: YTOJd MEXAY MNPSIMON U TUIOCKOCTBIO, JBYTI'PAaHHBIN
YTOJ, JUHEWHBIA YroJl ABYTPAHHOIrO yria. TpEéXrpaHHbId 1 MHOTOTPAHHBIC YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOorpaHHoro yria. CBOHCTBa IUIOCKHX U
IBYTPAHHBIX YIJIOB TPEXTPAHHOrO Yyria. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKu

Bunbsl MHOrOrpaHHMKOB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: N-yrosjbpHas
npu3Ma, IpsMas ¥ HaKJIOHHAs IPU3MbI, OOKOBAasi M MOJHAS MOBEPXHOCTH MPU3MBI.
[lapamnenenunen, OpsAMOYTOJIbHBIM  MapajUielenNuIe] W €ro  CBOMCTBa.
Kparyaiiiue mnytu Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupma: n-yronpHas mnupamuna,
npaBWibHAas M yceu€HHas mnupamuabl. CBoiicTBa pédbep M OOKOBBIX TI'paHei
npaBUIbHOM mHpaMuabl. IIpaBuUIbHBIE MHOTOTpAaHHUKH: NpaBUJIbHAS TNpU3Ma U
npaBUJIbHAsT TUpaMua, MpaBWIbHAs TPEYTrojbHAas NUpaMuIa WU NPABUIIBHBIN



TeTpadsip, Kyo0. IlpencraBneHue o MpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadIp,
TOEKadIp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, [HUaroHald, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIalb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOW MPU3MBI.
[Inomaar OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TNPABWIHHOW MUPAMUIBI,
TeopeMa O IUIOLIAN YCEYEHHON TUPaMHU/IbI.

CummMmeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CUMMETPHHM  IPABHJIBHBIX
MHOTOTpaHHUKOB. CHMMETpUss B NpPaBWIBHOM MHOTOTPaHHUKE: CHUMMETPUS
napajuieNielIine1a, CUMMETPUsl MPABUIIbHBIX MPU3M, CHUMMETPHUS NPABUIBHON
nUpaMubl.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[loHsiTHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOpP, [JIMHA HEHYJEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMHU: CIOKEHUE
U BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOXEHHsI BEKTOpoB. CBOKCTBA YMHOKEHHUSI BEKTOpPA HA YHCIIO.
[lonsiTHe KOMIUTaHApHBIE BEKTOPHL. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamienenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsMmoyrosbHass  cucrema  KOOpIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOpa M
KOOpIMHATAMU TOYEK. YTroa Mexay BekTopamu. CkansipHOe NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[lonsATHS: UUIMHAPUYECKAs [OBEPXHOCTh, KOHUYECKAasi TOBEPXHOCTb,
chepuueckass TMOBEPXHOCTb, oOOpasylouue moBepxHocTeid. Tenma BpaileHus:
IWIMH]IP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3auMHoe pacnoioxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0Opaxenue Ten
BpallleHusi Ha TIOCKOCTU. Pa3BépTka nmnuuapa U konyca. Cummerpusi cepsl u
mapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NpsIMOYTOJIBHOTO TMapajiesenunena u ciuenctsus u3z He€. OO0BbEM mnpsMol u
HAKJIOHHOW MPU3MBI, HUIUHIPA, MUpaMUIbl U KoHyca. OO0BEM I1apa U MAapOBOTO
CErMeHTa.

KoMOuHanuy Ten BpamieHuss ¥ MHoOrorpaHHukoB. [Ipu3ma, BhucaHHas B
IWIMH]IP, OIKMCaHHas oOKojo uuiuHapa. [lepecedyenne cdepsl U 1mapa ¢
iockocThlo. Kacanue mapa u cdepsl miockocTeo. [loHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOTPAHHUK WU TEJIO
BpaIllCHUS.

[Tnomanpk MOBEPXHOCTH IWIMHIPA, KOHYycCa, TUIoMaas chepsl u e€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHbIX ¢Guryp. [IpeoOpa3zoBanue moaoOusi, roMoTeTus. PemieHue 3amad Ha
MJIOCKOCTH C UCIMOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHne cedeHuit MHOIOTPAHHUKOB U TEJI BpAIllCHUsI: CEUCHUS ITUIIMHIPA
(mapayiyeabHO W MEPICHAMKYISIPHO OCH), CEYEeHHS KOHyca (MmapaiieiabHble
OCHOBAaHMIO U MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa, METOJIbl TOCTPOCHUS
CEUEHMI: METOJ| CJIEJA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B MIPOCTPAHCTBE

Bektopel B mpocTtpanHcTtBe. Omepanuu HaJ BeKkTopamu. BekTopHoe
YMHOXXE€HUE BeKTOpoB. (CBolcTBa BEKTOPHOTO yMHOXeHUs. I[IpsMoyrosbHas
cucTemMa KoopauHat B mpocTpaHcTBe. KoopauHatel BekTopa. Pa3noxkeHne BeKTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOJ TPH PEIICHUU TEOMETPHUUCCKUX
3aj1a4.

JBUKEeHMSI B IPOCTPAHCTBE

JIBwxenust npoctpancTBa. OToOpaxkeHus. J[B>kKeHUST U paBEHCTBO (UTYD.
OO6mue cBoiicTBa JBIWKECHHWH. Buasl JIBWKEHUHN: TmapauieNbHBIA TEePEeHOC,
LEHTpaJIbHAsA CUMMETPHUS, 3€pKajbHAas CHUMMETPHUs, MOBOPOT BOKPYI MPSIMOM.
[Ipeobpazosanus monobus. [Ipsamas u cepa Ditnepa.

INJJAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YUEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUSI

JIMHHOCTHBIE PE3VYJIBTATBI

1) rpa:xaaHcKkoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  00IecTBa,  NPEJNCTaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBJICHUM,
Opoleayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMEHHe
B3aMMOJICHCTBOBATh C COLIMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GYHKUMAMH U Ha3HAYCHHUEM;

2) naTpMOTHYECKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MIAECHTUYHOCTH, YBAKEHUS K
NPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSM POCCUUCKUX MAaTEMaTUKOB M POCCUIMCKON MaTeMaTUYECKOM HIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHHUH B JPYTrUX HAyKax, TEXHOJIOTHsX, cdepax
HKOHOMUKH;



3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TMOBEACHHS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTI)KCHHM HayKu W JESTeNbHOCTHIO YYE€HOro, OCO3HaHHE
JUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUUBOrO OYAYIIETO;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1au, PEIICHU, PACCyKICHUNH, BOCIPUUMUUBOCTh
K MaTeMaTUYECKUM acTeKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHME:

chOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTU4YeCKHe 3HAHUS B
MHTEpecax 3I0pOBOro U 6e30macHOro o0pasa >KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATHH U
OTIbIXa, peryisipHas ¢pu3nuecKkas akTUBHOCTb), (PU3NYECKOE COBEPIIEHCTBOBAHUE
IPU 3aHATUSX CIIOPTUBHO-0310POBUTENILHON JIEATEIbHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYHOIIOOUs, HHTEpeC K
paznuuyHbIM  chepaM  Tpo(ecCHOHANBbHON  JNESITENbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKON U e€ MPHIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccur W pPealrM30BbIBATH COOCTBEHHBbIC KU3HEHHbBIE IUIAHBI,
TOTOBHOCTh U CHOCOOHOCTh K  MAaTeMaTHYecKoMy  OOpa3oBaHUI0 U
caM000pa30oBaHUI0 Ha TMPOTSHKEHUU BCEH JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTeMaTH4YE€CKOW HaNpaBlIeHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMHUPOBAHHOCTh  SKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHHE BIUSHUS
COLIMAJIbHO-?KOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJHON U COLMATBbHON
Cpelibl, 0OCO3HaHMUE TJI00AIBHOTO XapakTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUWM JUIsl pemieHus 3agad B 00JacTu
OKpYXalolenl cpeipl, IJIAaHUPOBAHUE TMOCTYNKOB W OIEHKH HX BO3MOXXHBIX
MOCIIEJICTBUM IS OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUSI HAyKH M OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HAyKuM Kak c@epbl YelOBEYECKOW IesATEeIbHOCTH, JTaloB e
pa3BUTHS M 3HAYUMOCTH JJIsi Pa3BUTHS IUBWIM3AIMM, OBJAJCHHUE S3BIKOM
MaTEMaTUKU M MaTeMaTHYEeCKON KyJIbTYpOMl KakK CpeICTBOM IO3HAHHUS MUpAa,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U HCCIEIOBATEIBCKYIO JIESITEIbHOCTD
UHAUBUAYAJIHHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBTATHI



IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE TelCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

BBISIBIIITH M XapaKTepHU30BaTh CYIICCTBCHHBIC MPHU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TIOHSATWUH, OTHOIICHWH MEXIy TMOHATUSIMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TOHATHH, YCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHMSI JIJIs1 000OIIEHNS ¥ CPaBHEHMSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

BOCIIPUHUMATh,  (QOPMYITUPOBATH W  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEpAUTEILHBIC U OTPUIIATEIbHBIC, SMHIYHbIC, YACTHBIC H OOIINE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, MpEaaratb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U TTPOTHBOPEUHIA,

JeNlaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIFOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIHPHO TOKA3aTEIhCTBA MATEMATUICCKUX YTBEPIKICHU
(IpsiMBbIE€ ¥ OT MMPOTHUBHOTO), BBICTPANBATh apTyMEHTAINI0, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBHIBOJIBI;

BBIOMpATh CIOCOO perieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BBIOMpATh HaubOonee TOIXOAAIMMA C  YIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue 1eMCTBUA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIEIOBATEIbCKHA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEUHE,  MpodsieMy,
YCTaHABIIMBaTh MCKOMOE W JIaHHOE, (hOopMHUpOBaTh THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIHIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIILHO CTUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEIOBaHNE
110 YCTAaHOBIICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0ObeKTa, sIBICHUS, Mpolecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXy 00bEeKTaMH, SIBICHUSIMH, TPOIIECCAMHU;

CaMOCTOSITENTFHO (HOPMYITHPOBATH OOOOIICHHUS W BBIBOJBI IO PE3yJIbTaTaM
NPOBEACHHOTO  HAOJIONIEHUS, HWCCIICOBaHMS, OICHWBAaTh  JOCTOBEPHOCTH
TIOJTyYSHHBIX PE3YJIBTaTOB, BBIBOJOB U 0000IIECHNA;

IPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATh
MPE/IIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

PaboTa ¢ undpopmanmeii:

BBISIBIIATH JACQUIMTH HHPOPMAINH, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI PEIICHUS 3a1a4H;

BBIOMPATh WH(HOPMAIINIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh M HHTEPIPETUPOBATh HH(DOPMAIMIO PA3IWYHBIX BUIOB U
(dbopM TIpeICTaBICHNUS;



CTPYKTYpPHpPOBaTh MH(POpPMAIINIO, MPEJCTABIATh €€ B pa3IMUHBIX (QopMax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KommyHuKkaTHBHBIE YHMBepPCcAJIbHbIe YUyeOHble 1eiCTBUSA

OO01menue:

BOCIPUHUMATH U (DOPMYIUPOBATH CYXKJIEHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEeJsIMU  OOIIEHUs], SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJy pPEIICHUs 3aJayH,
KOMMEHTUPOBATh MOJYyUYECHHBIN pe3ybTaT;

B XOJ€ OOCYXXJEHHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYkIaeMOW TEMBI,
npoOJieMbl, pemaeMoil 3ajaud, BBICKA3bIBaTh WJECH, HAIIEJICHHBIE Ha TOUCK
pEIIeHHs, COIMOCTABISTh CBOM CYXICHUS C CYXKICHUSMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe U CXOJICTBO TO3UIUN, B KOPPEKTHOH (opme
(bopMyITHpoOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJICTABIISATh PE3yabTaThl PEIICHUs 3aJa4H, SKCIIEPUMEHTa, UCCIEAOBaHMS,
POEKTa, CaMOCTOSITEIbHO BBIOMpPATh (GopMaT BBICTYIJIEHHUS C Y4ETOM 3ajad
Npe3eHTAIMU U 0COOEHHOCTEH ayAuTOPHUH.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiiCTBUSA

Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM PEIIEHUs 3aJlayu, BHIOUPATh CIIOCOO PEIICHHS C
y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI pEUICHUN C y4ETOM HOBOU MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJa/JIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKkcud Kak  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTara pPelIeHUs
MaTeMaTUYECKOM 3a1a4u;

NPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JaHHBIX,
HalICHHBIX OIIMOOK, BRISIBICHHBIX TPYAHOCTENH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBICHATH MPUUUHBI
JTOCTIKEHUSI UM HEJOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1€ATEJIbHOCTD:

NOHUMATh U WCIIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M WHIUBHUIYATbHOM
paboThl TMpW pelieHuH Y4eOHBIX 3ajad, MPUHUMATh I1eb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThI, paclpenemsiTh



BUIBl PAabOT, JOrOBapuBaThbCi, OOCYXKAAaTh MpoLIECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATH CBOU JACHCTBUS C JPYTUMHU YJE€HAMU KOMAaHbI, OLIEHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOAYKT MO KpUTEPHUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHSI.
MNPEAMETHBIE PE3YJIbTATDBI

K xoniy 10 kinacca oOyqaronuiicst HAy9UTCS:

CBOOOJHO OIEPUPOBATh OCHOBHBIMH TIOHSITHSIMHU CTCPEOMETPUH TIPH
pEIICHHHM 3a7a4 U MMPOBEJICHUH MaTEeMaTHUYECKUX PaCCyKICHU;
NPUMEHSTh aKCHOMBI CTEPEOMETPHUH W CJICACTBHS M3 HUX IMPU PEIICHUH
TCOMETPUYCCKUX 3a/1aY;

KJIacCU(UIIMPOBATh B3aHMMHOE PACIIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
IUTOCKOCTEH B ITPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO  OIEPUPOBATH IOHATHUSIMH, CBSI3AHHBIMA C yIjaMd B
IPOCTPAHCTBE: MEXKIY NPSIMBIMH B IPOCTPAHCTBE, MEXKIY MPAMON M
IIJIOCKOCTBIO;

CBOOOTHO OIIEPUPOBATH IMOHATUSMH, CBSI3aHHBIMU C MHOTOT'PaHHUKAMU;
CBOOOJHO pacIiO3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpU3Ma,
MUpaMKJIa, IPSMOYTOJIBHBIN TapalIeNIeIuIeI, Ky0);

KJacCU(UIIMPOBATh  MHOTOTPAHHUKHM,  BBIOMpas  OCHOBaHUSA  JUIS
KJ1accu(puKaIum;

CBOOOJHO  ONEpPUPOBATH IOHATHUSIMH, CBS3aHHBIMH C  CCUCHUEM
MHOTOT'PaHHHUKOB INIOCKOCTBIO;

BBITIOJIHATH napajieibHOe, IIEHTPAIBHOE u OpPTOTOHATBHOE
NPOEKTUPOBaHNE (UTYP HA TUIOCKOCTh, BBHITIOJIHATH U300paKeHUS (UTYD
Ha IJIOCKOCTH,

CTPOUTH CEYCHHUS MHOTOI'PAHHHKOB PAa3JTUYHBIMH METOJAaMH, BBITIOJHSATH
(BBIHOCHBIC) IIOCKHE YEPTEIKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BHUJ] CBEPXY, COOKY, CHU3Y;

BBIUMC/IATh  IUIOIIAJNW  IOBEPXHOCTEH  MHOTOTPaAaHHUKOB  (NpPU3Ma,
TUPaMKJIa), TEOMETPUIECCKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOTHO OIEPUPOBATH MOHITHIMHU: CHMMETPHUS B MPOCTPAHCTBE, IICHTD,
OCh W TUIOCKOCTh CHMMETPHH, IICHTP, OChb W IUIOCKOCTh CHMMETPHUH
urypsr;

CBOOOJHO OIEPUPOBATH MOHITHAMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJWHATaM B IIPOCTPAHCTBE;

BBITIOJTHATD JCHCTBUS HaJl BEKTOPaMHU;



pemiath 3ajJadyd Ha J0Ka3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUU U
HaX0XJICHUE T€OMETPUYECKUX BEIMYMUH, MPUMEHSSI W3BECTHBIE METObI
IpU PEIIeHUd MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHSTh TMPOCTEHIINE TMPOTPpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpPa30BBIBATH W HWHTEPIPETUPOBATH HH(OpMAIKIO O
IPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, NperCcTaBICHHYI0 Ha
yepTrexax U pUCYHKaX;

OPUMEHSTh T[OJYYEHHbIE 3HAHMS HA TPAKTHKE: CpPaBHUBATh W
aHAIM3UPOBATH peajbHbIEe CUTYalluH, MPUMEHATh MU3yYCHHbIE MOHSITHUS B
nporecce MOMCKAa  pElIeHHs  MaTeMaTH4ecKd  ChOpMYIUPOBAHHOM
npoOJIeMbl, MOJIETUPOBATh pEalbHbIE CUTYallMHM Ha S3bIKE T€OMETPHH,
UCCJIeIOBAaTh MOCTPOSHHBIE MOJENIN C MCIOJb30BAaHUEM T€OMETPUUECKUX
NOHSTHM W TEOpeM, ammapaTta anreOpbl, peliarb MpaKkTUYECKue 3aaduH,
CBSI3aHHBIC C HAXOXKIECHUEM T€OMETPUUYECKUX BEITUYHH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS T€OMETPUM Kak
COCTaBHOM YacTu GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaronuiicst HAy9UTCS:

CBOOOJHO ONEPHPOBATH IMOHATUSMH, CBS3aHHBIMU C IIHJIMHJIPUYCCKOM,
KOHHUYECKON M C(HEepUYeCKOr TIOBEPXHOCTIMHU, OOBICHATH CIOCOOBI
TIOJTyYCHHS,

OIepUPOBATH MOHATHUSIMHM, CBSI3aHHBIMH C TCJIAMH BPAIICHUS . [IMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Telia BpalleHus (IWIMHApP, KOHYc, cdepa W ImMap) H
OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(hephl M INTIOCKOCTH;
BBIUMC/ISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB W T BpPAICHUSA,
00BEMBI M TUIOIIAJM TOBEPXHOCTEH MHOTOTPAHHHKOB M TEJI BpAIlCHMS,
TCOMETPUYCCKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBI3AHHBIMH C KOMOWHAITMSAMHU TEI
BpalllcHWsI ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OIMMCAaHHBINA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HMJIU TEJIO
BpAIlCHHS;

BBIUHCIISITh COOTHOIIECHUS MEXTY TIOMAIIMH TTOBEPXHOCTEH U 00bEMaMu
II0JTOOHBIX TEI;

M300pakaTh H3ydaeMble (QUTYPHI, BBITOIHATH (BBIHOCHBIC) ILIOCKHE
YEPTEXKU U3 PHUCYHKOB IMPOCTBIX 00BEMHBIX (UTYP: BHUJI CBEpPXy, COOKY,
CHHU3Y, CTPOUTH CCUCHHS TEJI BPaIICHUS;



U3BJIEKaTh, HMHTEPIPETUPOBATH W MpeoOpa3oBbIBATh HMHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TIE€OMETpUYECKUX (Urypax, NpeICcTaBICHHYIO Ha
yeprexax U pUCYHKaX;

CBOOOJTHO OTMIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OTEPALMK HAJl BEKTOPAMU;

3a/1aBaTh IMJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTh reOMETPUYECKHUE 3a/1a4l Ha BBIUYMCIICHUE YTIIOB MEXIY MPSMbIMU
U TUIOCKOCTSMH, BBIUHMCIIEHHWE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a TPU PEIICHUH;
CBOOOJTHO OMEpUpPOBATH TMOHATHIMH, CBSI3AHHBIMU C JBHJKEHHEM B
IPOCTPAHCTBE, 3HATH CBOMCTBA JIBUYKEHUH;

BBIMOJHATh M300paKeHUs] MHOTOTPAHHMKOB U Tl BpAIlEHUS MpU
napajuieIbHOM — TEPeHOce, IEHTPATbHOW CUMMETPHUH, 3epKalbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHusl Mo 100us;
CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB M TEJ BpAIICHHS: CEYEHUS LMIUHIpA
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CeYeHHs KOoHyca (nmapaijiesibHbIe
OCHOBAaHUIO U MPOXOSIIUE Yepe3 BEPILINHY), CEUCHUS 1Iapa;
UCIIOJIb30BaTh METOJABl TOCTPOCHMUSI CEUEHUH: METOJ CIEeJ0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIEH TIIOCKOCTH;
JI0Ka3bIBaTh TEOMETPUUECKUE YTBEPKIICHUS;

NPUMEHSTh TeoMeTpudecKkue (PakThl IS PEIICHUS CTePEeOMETPHUUECKUX
3a/iay, MPEeAnoJiaraloiuX HECKOJBKO IIAroB pPEIHICHHs, €CIU YCIOBHS
NPUMEHEHHS 3aJ]aHbl B SIBHOM U HESIBHOU (opme;

pemiath 3ajJladd Ha JO0Ka3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUU U
HaX0XJICHHE T€OMETPUUECKUX BEJINYNH;

NPUMEHSTH MPOTPAaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

OpPUMEHSTh  MOJyYEHHbIE  3HAHWA  Ha  TIPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATH U OIICHUBATH peajbHble CUTYallUU, TPUMEHSITh U3YUCHHBIC
NOHSTHS, TEOpPEeMbl, CBOMCTBA B TMpollecce TMOHWCKAa  pEelIeHUs
MaTEMaTU4YeCKH  CPOPMYIMPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peaNbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHUH, HCCIEIOBaTh IMOCTPOCHHBIE
MOJIENTM C UCIOJIb30BAHHMEM T'€OMETPUUYECKUX TOHATUA UM TEOpeM,
anmapara anreOpbl, pemaTh MPAKTUYECKHWE 3a/aud, CBA3aHHBIE C
HaX0XJACHUEM T€OMETPUYECKUX BEIIMUNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS T€OMETPUM Kak
COCTaBHOM 4acTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Konrpoarupie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOE pacnoiokeHue npsmMblX B 6 1
MPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX H IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHI[I/IIiy.HHpHOCTL MPSIMBIX o5
IJIOCKOCTEN B IPOCTPAHCTBE
) VYribl ¥ paccTosHUS 16
6 MHoOrorpaHHUKH 7
BekTopsl B mpocTpaHCTBE 12
8 HOBToPeHHe, 0000111eH1Ee B CHCTEMAaTU3alIH 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 AHanuTuuyeckas reOMeTpHs 15 1
5 [ToBTOpEHuUe, 0606meHI:Ie u 15 1
crcTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpaienus 24
5 [Tnomaau moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBu>xKeHMst 5} 1
7 IToBTOpEHME, 0606meHI:Ie U 17 5
crcTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




MpunoxkeHue K paboyeit nporpamme

MynununanabHoe 010KeTHOe 001eo0pa3oBaTebHOe yupe:xkieHue «BeqnkoMuxaiiioBckas cpeiHssi 00meo0pa3oBarejbHas HKOJIA
HoBoockouibckoro paiiona bearopoackoii odsactu um. I'.'T. Uinbuenko»

«CoracoBaHo» «CoracoBaHo» «YTBepXKAAIO»
PykoBogurens MMO ecTecTBEHHO- MATEMAaTHIECKUX 3aMecTuTENb AUPEKTOPA MIKOJIBI 110 Y4eOHO- NO Hupexropa MBOY
JUCLUILIINH BOCIHUTATENBbHOM padoTre MBOY «Bemukomuxainosckass COII um. I'.T.
«Bennkomuxaiimosckag COII um. I'.T. Wnbuenko»

Huxeropoauesa B.T.
NnpuyeHko»

IIporokon Nel or «23 » aBrycra 2023 . Tonopuanckas JLT

Hosukosa H.I'.
[Tpuxa3 Nel130 ot «23» aBrycra 2023 r.

[Iporokon Nel ot «23» aBrycra 2023 1.

KaJICHI[apHO'TGMaTI/I‘ICCKOG ITUTAaHUPOBAHUC

yueOHoro npeamera «I'eoMerpus. Yriy0JieHHbIN YPOBEHb

s 10 xinacca
VYuutens:@posos E.B., Beiciias KBaTMPUKAIMOHHON KaTErOpUU

2023-2024 yueOHblii ron



IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbIE IIpaBUJIa U300paKEHUS Ha
PHUCYHKE IIJIOCKOCTH, apajlIeJIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

5.09

[loHATHA cTEepeoMeTpUH: TOUYKA, IpsMas,
MIJIOCKOCTH, MPOCTpaHCTBO. OCHOBHBIE
MpaBHiIa M300pakeHUsI Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IMIPAMBIX
(OTpe3KOoB), CepeIMHbI OTPE3Ka

6.09

[TonsTHS: IEpeceKkaroLuecs INIOCKOCTH,
IepeceKaroIuecs npsimasi ¥ IIoCKOCTb;
MOJIYIPOCTPAHCTBO

7.09

[TonsTHS: IEpeceKkarouecs INIOCKOCTH,
IepeceKaromuecs npsimasi ¥ IIoCKOCTb;
MOJIYIPOCTPAHCTBO

12.09

MHororpanHuku, U300pakeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

13.09

MHororpaHHHKH, U300pakeHne
MPOCTEHUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

14.09

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE

19.09




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEJICTBUS U3 HUX

20.09

AKCHOMBI CTEpEOMETPUU U MIEPBHIC
cneacTBus u3 HUX. CriocoObI 3a1aHus
MPSIMBIX ¥ IIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4eHUs MPSMBIX U TUIOCKOCTEH

21.09

10

N300pakenue ceueHnit mupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
pEopa. M3o0pakeHne nepeceuecHus
IIOJTY4EHHBIX IJIOCKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETaMU

26.09

11

N300pakenue ceueHnit mupamMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
pEbpa. M3o0pakeHne nepeceuecHus
IIOJTY4EHHBIX IJIOCKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETaMU

27.09

12

N300pakenue ceueHnit mupaMmusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
pEopa. M3o0pakeHne nepeceycHus
IIOJTY4EHHBIX IJIIOCKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETaMU

28.09

13

N300pakenue ceueHnit mupamMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
pEbpa. M3o0pakeHue nepeceuecHus
IIOJTY4EHHBIX IJIIOCKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETaMU

3.10

14

Merton cnenoB Ul HOCTPOEHHS CEYEHUN

4.10




15

Mertoa cieoB Uit MOCTPOSHHSI CEUCHUH.
CBoiicTBa NepeceyeHui MpsMbIX U
IJIOCKOCTEN

5.10

16

Mertoa cieoB Ui TOCTPOSHHSI CEUEeHUH.
CBoiicTBa NepeceyeHui MpsMbIX U
IJIOCKOCTEN

10.10

17

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh IIaroB
MOCTPOCHUS

11.10

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh IIaroB
MOCTPOCHUS

12.10

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh IIaroB
MOCTPOCHUS

17.10

20

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIHCh I1aroB
MOCTPOCHUS

18.10

21

[ToBTOopenue mnannmerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [Tomobue
TPEYTrOJIbHUKOB

19.10

22

[ToBTOopenue mnannmerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pa3BuTus
MJITAHUMETPUU U CTEPEOMETPUU

24.10




23

KonTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

25.10

24

B3anMHOE pacnoiokeHue npsMblX B
npocTtpaHcTse. CKpeluBaromuecs
npsiMble. [Ipu3HaKky CKpeIuBaromUXCs
npsMbIX. [TapamienbHble TpsMbIe B
IIPOCTPAHCTBE

26.10

25

TeopeMa o CyllIeCTBOBaHUU U
€AVMHCTBEHHOCTH MIPSIMOM NapaJlIeIbHON
JTAHHOM IPSIMOM, MPOXOAIIECH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HA TaHHOMN
npsMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamrensHOCTB TpeX NpsMBIX. Teopema o
TpEX MapajuIeNbHbIX NpAMBIX. TeopeMa o
CKPELIUBAIOIINXCS MPSMBIX

27

[TapannenbHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIEILHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napanienbHOl IPOESKIHH

28

IlenTpanbsHas nmpoexkuus. Yroi ¢
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOJI
MEXAY NPSIMbIMU

29

3amayn HA JOKA3aTeIbCTBO U
HCCIEN0BAHNE, CBI3aHHEIE C
pacIoI0XKEHUEM MPSIMBIX B IIPOCTPAHCTBE

30

[ToHATHA: mapaIIeIbHOCTD NPSMON U
IIJIOCKOCTH B IIpocTpaHcTse. [IpusHak
NapaUIeIbHOCTH NPSMOU U MIJIOCKOCTH.




CpoiicTBa NapajuIeIbHOCTH MPSIMON U
IUIOCKOCTH

31

I'eoMeTrpuueckue 3a/1auy Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOIAIIETO Yepe3
JTAHHYIO TIPSIMYIO HA YepTEeke U
MapajIeIbHOrO APYrou npsimoit. Pacuér
OTHOIIIEHUI

33

[TapannensHas npoekuus, IPUMEHEHUE
U1 IOCTPOEHUSI CEUeHU I Kyba U
napauienenumnena. CpoiicTra
napajuleJienune1a u Npu3Msl

34

[TapannenbHble miockoctu. [Ipu3naku
NapajIeNIbHOCTU IBYX INIOCKOCTEN

35

TeopeMa o0 mapamieIbHOCTH U
CANMHCTBCHHOCTH IINIOCKOCTH, HpOXOI[SIHIGfI
yepe3 TOUKY, He MPUHAUICKAIYIO JTAHHOU
IIOCKOCTH U CIIEACTBUS U3 HEE

36

CpolicTBa napajuIeIbHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IIEPECEUECHUS
IIpH NCPECCUCHUUN IBYX IMapalJICIbHBIX
IIJIOCKOCTEN TPEThen

37

CpoiicTBa napajuIeIbHBIX MNIOCKOCTEN: 00
OTPE3KaxX MapaJlJICIbHBIX ITPSIMBIX,
3aKIIFOYCHHBIX MEXY MapaljIeIbHBIMU
IJIOCKOCTSIMU; O ITEPECEUEHUH MPSAMOIL C
ABYMA ITapaJIJICIbHBIMHU IIJIOCKOCTSMU




38

[ToBTOpenue: reopema [udaropa Ha
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpsIMOYTOJIbHOTO
napajuesenumnena

41

Brruncnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYT'OJIBHOM I1apajulelICIUIIe e

42

[lepneHMKYISIPHOCTD NPSMOU U
mockocTy. [IpusHak
MEPIEHIUKYIISIPHOCTHU NIPSIMOH U
IIJI0CKOCTH

43

[lepneHUKYISIPHOCTD NIPSMOU U
mockocTy. [IpusHak
MEPIEHIUKYIISIPHOCTHU MIPSIMOH U
IIJIOCKOCTH

44

TeopeMa o CyllIeCTBOBaHUU U
€MHCTBEHHOCTH NPSIMOM, MTPOXOIAILIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHANKYISIPHOM K TUIOCKOCTH

45

[InockocTy ¥ nepneHAuKyIIpHbIE UM
IpsIMBIE B MHOTOI'PAHHUKAX

46

[InockocTy ¥ nepneHANKyISpHbIE UM
IpsIMBIE B MHOTOI'PAHHUKAX

47

IlepneHuKyIsIp ¥ HAKJIOHHAS.
ITocTpoenue nepreHIuKymIsIpa U3 TOYKU Ha

IPSAMYIO

48

IlepneHuKyIsip ¥ HAKJIOHHAS.




ITocTpoenue nepreHuKymIspa U3 TOYKU Ha
IPSAMYIO

Teopema o TpEX nmepneHIUKYIIApax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nmepneHIUKYIIApax
(mpsimast u oOpaTHast)

51 Yroa Mexay CKpenBarouMUC
MPSIMBIMU
[Touck neprneHuKyISIpHBIX MPSMBIX C

52 MTOMOIIBIO NEPIIEHIUKYISAPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHmii Kyoa, Mpu3Msl,

o4 MIPAaBUJIBHOM NIUPaMUBbI C TOMOIIBIO
OPTOTOHAJILHOM ITPOEKIUHU
[TocTpoenue ceuenmii Kyoa, Mpu3Msl,

95 MpaBUJIBHON MUPAMUJIbI C TIOMOIIBIO
OPTOTOHAJILHOM ITPOEKIUHU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IIOCKOCTH. IImockocTu
CUMMETPUN B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyIspHOCTH IPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUN

58 [IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSHUN OT TOYKH JI0 TNIOCKOCTHU

59 [IpaBuiibHBIE MHOTOTPAaHHUKU. Pacyér
PacCcTOSHUN OT TOYKH JI0 TNIOCKOCTHU

60 CriocoObI OITYyCTHTD MEPIIEHANKYIISPHI:




CUMMCTpPUsA, CABUT TOYKHU 110
MapajuIeIbHON IIPSAMOM

61

CaBur no HenapaieIbHOU IPSIMOH,
U3MEHEHHUE PACCTOSIHUI

62

KonTtponsHast padota "B3anmnoe
PacCIOJIOKEHHUE MPSMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

IToBTOpEHME: yroa Mex 1y NpsAMbIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: yroa Mex Iy
CKpCUIUMBAOIUMHUCA ITPAMBIMHA B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘-IGCKI/Ie METOABI BBIYMCIICHUA
yriia MExXAy NpsAMbIMH B MHOTOTpaHHUKaX

66

JIByrpansbiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B ABYT'PAaHHOIO yrila

67

[lepnennukynapHsie niaockoctu. CBoHcTBa
B3aMMHO NEPIEHANKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHuKyJIspHOCTH
IIJIOCKOCTEN; TEOpEMa O IIPSIMOI
IepecedyeHms ABYX IJIOCKOCTEN
MEPIEHUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssmoyronbpHBIN Napasuieaenunes; Kyo;
U3MEPEHUs, CBOMCTBA MIPSMOYIOJIBHOTO
napajulelenune1a

70

Teopema 0 quaroHanu NpsMOYrOJIBLHOTO




napajjencnuineaa u CJICACTBUC U3 Heé

71

CrepeomMeTpuiecKue U IPUKIaIHbIC
3aJla4d, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIIOCKOCTU

72

[ToBTOpEHME: CKpEITUBAIOIINECS MPSIMbIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapannenpHbIX IIOCKOCTEN Ha
CKpCIIMBAIOINUXCA MMPAMBIX, PACCTOAHUC
MCXKAY CKPCIIMBAIOIIUMUCAH IPAMBIMU B
IPOCTBIX CUTYAIHSIX

74

PaccrosiHue OT TOUKM 10 TUIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 MII0CKOCTH

75

Beruncienue paccTosiHUM MEX Ly
CKPELIUBAIOIIMMUCS IIPSIMBIMU C
IIOMOIIIBIO NEPIEHANKYIIIPHON IIIIOCKOCTH

76

TpéXrpaHHbIi yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yIJIa

7

DneMeHTHI chepruIecKOi TeOMETPUH:
reoJIe3NYEeCcKue JIMHUU Ha 3emiie

78

KonTponsHas padora "YTIIbl 1
paccrosHus"

79

CucremaTtu3zanus 3HaHUN "MHOTOrpaHHUK
U €ro 3JIEMEHTHI"

80

IInpamua. Bunel nupamua. [IpaBuiibHas
npamMua




[Ipusma. IIpsAmas u HaKJIOHHAs IPU3MBI.

81 1
IIpaBunbHas npusma

82 [IpsiMot mapaiuienenunesn, 1
NPSIMOYTOJIBHBIH apauIeenure], Kyo

g3 Beimykiisie MHOTOrpanHukd. Teopema 1
Diinepa
Beimykiisie MHOTOrpanHuku. Teopema

84 Olinepa. [IpaBuibHbIE U MOTyNIpaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTtponsHast pabota "MHOrorpaHHiKH" 1

36 [ToHsiTHE BEKTOPA HA TUIOCKOCTH H B 1
MPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3zHocTh BekTOpOB 1

89 [TpaBwiio napasutenenumena 1

90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
Pa3znoxxenue BekTopa o 6asucy Tpéx

91 BEKTOPOB, HE JIGKAIIHUX B OJTHOM 1
TUIOCKOCTH

92 CkansipHO€ MPOU3BEICHUE 1

93 Beruncienue yriia Mexay BEKTOpaMu B 1
MPOCTPAHCTBE

94 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1

95 [TpocTeiimme 3agauu ¢ BEKTOpaMu 1

96 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1

97 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1

98 O06o00muIeHre U cucTeMaTru3aus 3HaHUK 1




99 O06o001IeHrne U CUCTeMAaTU3aIHS 3HAHHA 1
100 Hrorosas koHTposIbHasA paboTa 1
101 Hrorosas kKoHTpoJIbHAS paboTa 1
102 O06o001IeHrne U CHCTeMAaTH3alHs 3HAHHIA 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabusie | IlpakTuueckue Aara tuppossLe
Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThbI pecypesI
1 IToBTOopenue tems! "KoopauHaTsl BEKTOpa 1
Ha MJIOCKOCTH U B IpOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansipHoe 1
IIPOU3BEACHNUE BEKTOPOB"
3 IToBTOpenue Tems! "Boruncienue yria 1
MEX1y BEKTOpPaMH B ITpOCTpaHCcTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE MPSAMOI, 1
MIPOXOIALIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
YpaBHEHHUE IIJIOCKOCTU B OTPE3KAX
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
YpaBHEHHUE IIJIOCKOCTU B OTPE3KAX
7 BexropHoe npousseneHue 1
8 JInHeliHbIE HEPaBEHCTBA, TMHENHOE 1
IPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPaBEHCTBA, TMHENHOE 1
IIPOrpaMMUpPOBaHKE
10 AHanuTUYeCKHe METO/IbI pacuéra yria 1
MEXAY NPSIMBIMU B MHOTOTpaHHHUKaX
1 AHanuTHYeCKHe METO/IbI pacuéra yria 1
MEXAY MIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 @opMyIta pacCTOSHUS OT TOYKH J10 1




IIJIOCKOCTH B KOOpAWHATax

HaxoxaeHue paccTossHUN OT TOUKH JI0

13 TIJIOCKOCTH B KyOe

14 HaxosxneHne pacCTOsHUM OT TOYKH 710
TUIOCKOCTHU B TIPABUWJIBHOW MTUpaMuUIe

15 KonTtponsHast paboTa "AHanmuTHUeCKas
reoMerpus’"

16 Cedenus MHOTOTPaHHHMKOB: CTaHJApTHBIE
MHOTOTPaHHUKHU

17 CeueHurss MHOTOTPAHHUKOB: METOJI CIIEJIOB
Cedenust MHOTOTPaHHHMKOB: CTaHJApTHBIE

18 TUTOCKOCTH, TIEPECEUCHHUS TPSIMBIX H
IIJIOCKOCTEMN

19 [TapannenbHbie MPSIMbIE U TUIOCKOCTH:
napajieIbHbIe CeUeHUS

20 [TapannenbHbie MPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIECHUI
[TapannenbHbie MPsIMbIE U TUIOCKOCTH:

21 YIIIBI MEKTY CKPEIIUBAIOITUMHUCS
MPSIMBIMH
[leprieHIUKYIISIPHBIEC IPSMBIC U

29 TUTIOCKOCTHU: CTaHAAPTHBIE TTaphl
NEePIEeHANKYISPHBIX TUIOCKOCTEH H
MPSIMBIX, CHAMMETPUU MHOTOT'PAHHUKOB
[leprieHIUKYIISIPHBIC IPSMBIC U

23 MJIOCKOCTH: T€OpEMa O Tpex
MEePIIEeHANKYIISIpax

24 [leprieHIUKYIISIPHBIEC IPSMBIC U




IINIOCKOCTH: BbIYMCJICHHUA JJIMH B
MHOT'OrpaHHUKax

25

IToBTOpEenue: miomanu
MHOTOYTOJILHUKOB, (hOpMyJIBI 715t
TIoMIaIel, COOOpaKeHUS MOI00MS

26

IToBTOpEenue: miomanu
MHOTOYTOJILHUKOB, (hOpMyJIBI 715t
TIoMIael, COOOpaKeHUS MOI00Ms

27

IToBTOpEeHue: miomanu
MHOTOYTOJILHUKOB, (hOpMyJIBI 715t
TIoMIaIel, COOOpaKEHUS MOI00MS

28

[Inomany ce4eHNt MHOTOIPAHHUKOB:
TUTOIIAJIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs O 00us

29

[Tnormaam ce4eHnit MHOTOTPAaHHUKOB:
TUTOIIA/IU TIOBEPXHOCTEH, pa3pe3aHusi Ha
9acTH, COOOpaKeHUs O 00us

30

KonTtponsHas padota "I[loBTOpenue:
MHOTOT'PaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

O06BéM Tena. O6beM MPSIMOYTOILHOTO
napasuiesenunena

32

3anaun 00 yIBOCHHUH Ky0a, O KBaaparype
Ky0a; O TPUCEKIINH yTia

33

CrepeoMeTpHUecKUe 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSMOYTOJIEHOTO
napasuiesenunena

34

HpI/IKJIaZ[HI)IG 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MPSIMOYTOJIBHOTO

napaJiesienunena
35 OO0BEM MO TPU3MBI
36 CrepeomeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TIPSIMON TTPU3MBI
37 [TpuknaaHbie 3a1auu, CBSI3aHHBIE C
00BEMOM MPSMON TIPU3MBI
Brruncnenue 00bEMOB TeN ¢ TOMOUIbIO
38 onpenenénHoro uarerpana. O0sEM
HAaKJIOHHOM IIPU3MBI
Brruncnenue 00bEMOB TeN ¢ TOMOUIbIO
39 onpenenénHoro uarerpana. O0sEM
MU PAMH/TBI
40 dopmyna 00bpéma mupamuabl. OTHOIICHUE
00BEMOB TTHPAMHJT C OOIITUM YTIIOM
41 dopmyna 00bpéma mupamuabl. OTHOIICHUE
00BEMOB TTHPAMHJT C OOIITUM YTIIOM
42 CrepeomeTpHuecKHe 3a/1a4H, CBSI3aHHBIE C
00BbEMaMU HAKJIIOHHOH MPU3MBI
43 CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
o0BEMaMU HpPaMUIBL
[Ipuknagueie 3agaun o TeMe "OO0bEMBI
Ten", cBsI3aHHbIE ¢ 00BEMOM HAKJIOHHOU
44 " 0
MIPU3MBI
45 [Ipuknagueie 3agaun o TeMe "OO0bEMBI
Ten", cBsi3aHHbIE C 00BEMOM MHUPAMU/IBI
16 [Tpumenenne o6bEMOB. Brruncnenne

pacCToAHUA N0 MIOCKOCTH




KonTpomnsHas padora "O0béM

47 |
MHOTOT'PaHHUKA
[Munuuapudeckas TOBEPXHOCTH,

48 o0Opa3yroIne MUITHAPUICCKON
MOBEPXHOCTHU

49 HMunuuap. [psaMoii KpyroBon HUIUHAD.
[Inomans MOBEpXHOCTH LIWIMHIPA

50 Konunueckast moBepxHOCTh, 00pa3yromime
KOHMYECKOU noBepxHocTu. KoHyc

51 Ceuenue KOHyca INIOCKOCTHIO,
napaieIbHOM MII0CKOCTH OCHOBAHUS

59 VYceuénnblil koHyc. M300paxenue
KOHYCOB U yCE€UEHHBIX KOHYCOB

53 [Tnomaas OOKOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas OOKOBOI MOBEPXHOCTH U
IIOJIHOW NTOBEPXHOCTH KOHYCa
CrepeomMeTpuiecKue 3a/1auu Ha

55 JIOKA3aTeIILCTBO U BEIYHCIICHUE,
MOCTPOEHHEM CEUYEHUI MIMHIPA, KOHYCa
CrepeomMeTpuiecKue 3a/1auu Ha

56 JI0Ka3aTeIbCTBO U BEIYUCIICHHUE,
MOCTPOEHHEM CEUYEHUI LMIMHIPA, KOHYCa

57 [TpuknaaHeie 3a7a49u, CBSI3aHHBIE C
WIAHAPOM

58 [TpuknaaHeie 3a1a49u, CBsI3aHHBIE C
WIAHAPOM

59 Cdepa u map




60

ITepeceuenue cdepsl u mapa ¢
tockocThio. Kacanue mapa u cdeps
IUIOCKOCTBI0. Bt 1 m300paxenue mapa

61

ITepeceuenue cdepsl u mapa ¢
tockocThio. Kacanue mapa u cdeps
IUIOCKOCTBI0. Bu 1 m300paxenue mapa

62

VYpasaenune chepsl. [Tnomans chepsl u eé
yacTeu

63

Cummerpus cdepsl U mapa

64

CrepeomMeTpuiecKue 3a/1auu Ha
JI0KA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO Cepoii U mapom,
IMOCTPOECHUEM UX CEUEHUN TTIOCKOCTBIO

65

CrepeomMeTpuiecKue 3a/1auu Ha
JI0KA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO Cepoii U mapom,
IMOCTPOECHUEM UX CEUEHUN TTIOCKOCTBIO

66

[IpuknagHele 3aa4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH,
BBIYUCJIICHUSA B OKPY)KHOCTI/I, CTaHI[apTHI)IG
moao0ust

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OT'paHHUKOB

69

3anaun o Teme "Tena u NIOBEPXHOCTU
BpaiieHus"

70

3anaun o Teme "Tena u NIOBEPXHOCTU
BpaiieHus"




71

KonTtponsnas padora "Tena u
MTOBEPXHOCTH BpalieHus"

72

O0BséM mnuHapa. Teopema 006 00bEMe
IpsAMOTro NUJIMHApPA

73

Brruucnenue 00EMOB T C TOMOIIBIO
onpenenénHoro uarerpana. O0sEM
KOHYCa

74

ITnomanu OOKOBOM U IOJTHOMU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB ITUITHHIPA,
KOHYca

76

[Tpuknanueie 3apa4un o Teme "OObEMBI
TJIOIAIU TTOBEpXHOCTEN Ten"

7

O0BEM mapa U MapoBOro CEKTOPA.
Teopema 06 00béme tapa. Ilnomans
cdeprl. CTepeoMeTprUeCcKUe 3a/1a4H,
CBSI3aHHBIE C BBEIYMCIEHUEM 00BHEMOB
11apa, 111apoBOro CErMeHTa U I1apoBOro
CEKTOpa

78

[Ipuknagueie 3agaun o TeMe "OO0bEMBI
Ten", CBA3aHHbIE C 00bEMOM I1apa U
omaabio cepbl. COOTHOIICHHS MEKITY
TUTOIIA/SIMH TTOBEPXHOCTEN 1 00BEMaMu
MOJ00HBIX TET

79

[TomoGHBIE TeNa B IPOCTPAHCTBE.
N3menenne 06bEMa Tipu 1o 100HH.
CrepeomeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C




BBEIUHCIIEHHEM 00BEMOB TEJ U ILIOLIANEN
IIOBEPXHOCTEH

80

KonTtponsHast padota "[lnomanu
MMOBEPXHOCTH U OOBEMBI KPYTIIBIX TEN"

81

JiBuxeHus npoctpaHcTBa. OToOpakeHHUsI.
JIBmkeHus 1 paBeHCTBO (uryp. O0mime
CBOMCTBA JIBUXKEHUI

82

Bunb! nBUKeHUN: TapauieIbHbINA
IIEPEHOC, LICHTPAJIbHAS CUMMETPHS,
3epKaJIbHasi CHMMETpUs, IOBOPOT BOKPYT
IpsAMOM

83

[TpeoOpazoBanwmst mogoous. [Ipsmas u
cdepa Diinepa

84

FGOMeTpI/I‘-IGCKI/Ie 3ala4yi Ha MIPUMCHCHUC
JABMOKCHUA

85

KonTponsHas padora "BekTops! B
npocrpaHcTae”

86

O6o6maromee moBropenue 11 monsTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHNH:
"TlapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
B IpocTpaHcTee”

87

O6o6maromee moBropenue 11 monsTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHNH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromee moBropenue 11 monsTuii u
MeTO0/10B Kypca reomerpun 10-11




KJIaCCOB, CHCTEMAaTH3aIs 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromee moBropenue 11 monsTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHWH:
"O6beM MHOTOTpaHHUKA"
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O6o6maromee moBropenue 11 monsTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHNH:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee moBropenue 11 monsTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHWH:
"IInomaayu noBepXHOCTU U O0BEMBI
KpyTJbIX Ten"

92

Oo6o6maromee moBropenue 11 monsTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHNH:
"IInomaau noBepXHOCTU U O0BEMBI
KpyTJbIX Ten"

93

HtoroBas kKoHTposIbHAsA paboTa

94

Hrorosas koHTposbHasA paboTa

95

[ToBTOpenue, 06001IEHNE U
cUCTEeMaTU3alrsl 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH




97

Hctopus pazBuTus CTEpEOMETPUH KaAK
HAyKU U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

99

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

101

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

102

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAayKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
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