MUWHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIINN

MuHucTEepCcTBO 00PA30BAHUA U MOJIOAEKHON MOJTUTHKHA CBepaJI0BCKOH 00J1aCTH

I'bOY CO KIIN "ExarepuHOyprckui Kagerckuid kopmyc''

PACCMOTPEHO COI''TACOBAHO YTBEP)K,Z[E,HO
Ha 3acenanun MO yumrteneid EHIL  3am. qupekropa o yue6Hoi ,Z{I/IpeKTop I‘BOV’CO KIIN

pyxoBogutens MO EHIL pabore I'bOY CO KIIIN V-4 "EKaTepI/IH6; rCKHﬁ‘t

“ "Exarep H6}’PFCKI/H/I
A S Kaznencknii kopiyc"
%’ ~~ Hemrunosa WU.JI. %[ ~

Buneprossn H: H' H 2 :
0 g HKas N009/y oT «02» 09. 2024r.
ITporoxon Ne 1 ot «29» 08. 2024r. HpHKa3 N009/y ot «02» 09. 2024r. °

S "._' 5, By e L .
> b X
(e A
g o _v\»_"”‘
T ST

PABOYASA ITPOTPAMMA

yueOHoro npeamera «I'eomerpus. Yriry0JileHHbIH YPOBEHb»

st ooyuarommmxest 10 — 11 ximaccoB

CocraBurenu:
Bacunsesa JI.C., yuntenb MaTeMaTUKU
banuua T.H., yuurtens MmaTeMaTUKH

r. Exkarepunoypr 2024 r.



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH I'€OMETPUUYECKUX
3a/la4y, YMEHHE BBIABUIaTb M OINPOBEPraTb TIHUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr0 LHMKJA, B YaCTHOCTU
¢uznueckux 3aaau.

[{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
W3YYCHUU TE€OMETPHUH, KaK COCTaBIIIONICH MpeaMeTHON obnacTu «MareMmaTtuka u
uHpopMaTrka»  yepe3  OOECleUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIONIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM U JIeHCTBUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX I YCIEUIHOTO MPO(ECCUOHAIBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GbopMHpOBaHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNHUCHIBATH U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUWHOIO aIIapara Mo pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  MOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbI M HAXOIMTH
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHpPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTeMaTHYECKUX TeOopHil, (OpMHUpPOBaHUE TMOHWMAHUSA POJIM AKCUOMATHKH MpU
MIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
dbopMupOBaHHE TpPEINCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyaJbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronMxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YUEHUIO T€OMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TCOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBaHUS MOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNY OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMH JIUHUSAMU y4eOHOTO Kypca «l'eomMeTpus» B
10-11 kmaccax sBusATCs:  «[IpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel U  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YriyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOl pabdoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaromuecs
oOpamanich HEOJAHOKPAaTHO. JTO TMO3BOJSET OPraHW30BaTh  OBIAJCHUE
re€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIhHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHOoe
U3Y4YeHHUE T€OMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIIKEHUIO H3YyYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 195 gaca: B 10 kimacce — 99 gaca (3 gaca B Henemo), B 11 kimacce — 96
yaca (3 4aca B HEJIEJ0).



NAEATEJBHOCTD YUUTEJIA C YYETOM INPOI'PAMMUBI
BOCIIMTAHUA

1.

Omnpenenser ©W TNOMOTaeT TMPUHATH UYETKHE TMpaBUia  [OBEACHUSA
00yJaromMMHCS B COOTBETCTBUU C YCTaBOM 00pa30BaTeNbHON OpraHU3aIiu
U TIpaBUJIaMHU BHYTPEHHETO pacmnopsiika 00pa3oBaTebHON OpraHU3aluu
VYcraHaBnIuMBaeT  JIOBEPUTEIbHBIE  OTHOLIEGHUS  MEXIy YUYMTEIEM W
oOyJaromuMHcs, IOMOraeT  I[pUHUMAaTh, [pU3HABaTh,  3alllULIaTh
JOCTOMHCTBO M MHTEPECHI 00yUYaIOIUXCsl, IOMOTAeT JETSIM, OKa3aBLUIMMCS B
KOH(DJIMKTHOW CUTyalluy U/UJIM HEOIAronpusATHBIX YCIOBHSIX

[TpuBnekaeT BHUMaHHE 00yYaAIOUIUXCS K LIECHHOCTHOMY aCIIEKTy M3Yy4aeMBbIX
Ha ypOKax sBJEHUH, UWHUIUUPYET MX OOCYXJE€HHE, BBIPAOOTKY
COOCTBEHHOI'O OTHOIICHUS

[Ipumensier Ha ypoke HHTEpakTHUBHBIE (popMm paboThl ¢ 0O0y4aroOUIMMHUCH,
CTUMYJIMPYIOUINX WX MO3HABATEIbHYIO MOTHBAIMIO (IMJAKTHUYECKUI Tearp,
JTUCKyCCHs, TeaTpajbHas MOCTAaHOBKA, TUAJION, TpymmoBas paboTa WK B
napax, urpbl)

Pa3BuBaeT caMOCTOSITENBHOCTh, WHUIIMATHBY, TBOPYECKHE CIIOCOOHOCTH,
dbopMupyeT TpakJaHCKYI0 MO3UIUIO, CIOCOOHOCTH K TPYAy H >KM3HH B
YCIOBUSIX COBPEMEHHOTO MUPA, KYJIBTYPY 340pPOBOro U 0e30macHoro oopasa
KU3ZHU

Wuumunpyer #  HOJEPKHUBAECT  MCCIEAOBATENIbCKYIO  JI€ATEIbHOCTD
o0ydJarommxcsi B paMKax peaiu3aliil UMH HUHIWBUIYaJbHBIX U T'PYNIOBBIX
UCCIIEZIOBATEIIbCKUX IIPOEKTOB

CrniocoOcTBYeT (OPMUPOBAHUIO TOJEPAHTHOCTH M HABBIKOB IIOBEJICHUS B
W3MEHSIOIEHCS TTOMUKYIBTYPHOU Cpefie

[Ipoektupyer cuTyanii u COOBITHS, pa3BUBAIOIINE HAMOLMOHAIBHO-
IIEHHOCTHYIO cdepy pebOeHka (KyJIbTypy TMEpEeKUBAaHUNA UM IIEHHOCTHBIC
OpMEHTalUU peOeHKa.



COJEPKXAHUE OBYUYEHUA
10 KITIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosnoxeHue MNpsIMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecs npsaMble. [Ipu3Haku CKpelmmBarOnmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpaIbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MpOeKTHpoBaHUs. W300paxkeHue
¢Guryp B mapajujiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOH
NIEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoOe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: MPHU3HAK  MEPHEHAUKYJSIPHOCTH — JABYX
IIoCcKocTer. TeopeMa o TpEX MepNeHINKYIIpax.

VYriabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBOICTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX U
JBYTPAHHBIX YTIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: Nn-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiie mnyTd Ha TIOBEPXHOCTHM MHOTOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
MPaBWIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpAHHUKH: IIPAaBWJIbHAS MpU3Ma U
MpaBUIbHAS MNHUpPAMUIA, NPABWIbHAS TPEYrOJbHAS MNHUPAaMUa W IPaBUIbHBIN



TeTpa’ap, KyO. IlpencraBieHue O MNpPaBUIBHBIX MHOIOTPAaHHUKAX: OKTAdp,
JOJIEKa’p U UKOCASP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanpe OOKOBOM TMOBEPXHOCTM U TOBEPXHOCTH HPAaBUIBHOW MHpPaMUbI,
TeopeMa O IUIOLIAIU YyCEUEHHONW MTUPAMU/IBL.

CummeTprs B TNPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPUsS MPABWIBHBIX NPH3M, CHMMETPHUS MPaBUIbHOU
NUPAMU/IBL.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
ITpaBwiio mnapamnenenunena. Teopema O pasIoKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosipHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: TMIMHAPUYECKAS TIOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MUWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe. M3obpaxkenue Tten
BpaIieHus Ha TIockocTh. Pa3Béprka mumuHapa W kKoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoBHbIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M IapoBOTO
CeTMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BmmcanHas B
MUJINHAP, ONMHMCAaHHas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOI'PAaHHUK WM TEJO
BpaIcHUS.



[1nomans MOBEPXHOCTH UMIMHAPA, KOHYyCa, IUIOHaAb cepbl U e€ vacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIOIIANCH IOBEPXHOCTEN
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIIIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUSHUS I1apa, METOAbl MOCTPOCHUS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHUsA. [IpsimoyronbHas
cUCTeMa KOopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3a1ad.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBWKEHUM. Buabl JBWXXEHUN: TMapasuiesibHBIM MEpeHocC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHUs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUIUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUsA, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MaTeMaTUYeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccurt U pealn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TLIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelIeHWs 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U OOIIECTBEHHOM  MPAKTUKH, IOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATWUM, OTHOIICHUN MEXAy MOHATHUSAMH, (POopMyIupoBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILEHUN;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, AaHAJM3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uH(pOpMaLIUn o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PEUICHUS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUA C CYXXIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTara pelIeHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHAHOW M WHIWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpyHmnoBbIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUHU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIC MOHATUSA B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  CcHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
MOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMHU, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/HO OIEPUPOBATh MOHATHUAMHU, CBA3AHHBIMU C KOMOWHAIIUSMHU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb Hu3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a41 HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAaCcCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIllEHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca (TlapajuielbHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl AJSl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUUMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHoOe pacrosnoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYribl 1 paccTosTHUS 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 6




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmseckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06o6meHI:Ie u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 11 5
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 96 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, MapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpun: TOUYKA, IIpsAMasd,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX MPSAMBIX
(OTpe3KOB), CepelMHbI OTpe3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInuecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MIOCKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX




10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus NPSIMbIX U TUIOCKOCTEH

N306paxkenue ceueHuit nupamubl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX
p€6pa. M3o0pakeHne nepeceueHus
MOJIYYCHHBIX TIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N3o06paxkenue ceueHnii nupamubl, Kyda u
IPU3MBbI, KOTOPbIE MIPOXOAT Yepe3 UX
pEbpa. N3o0pakeHue nepecevyeHus
HOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

N306paxkenue ceueHunii nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
HOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUECHHUM Pa3HBIMH LIBETAMH

N3o0pakenue ceueHuil mupaMuipl, Kyoa u
MPU3MBI, KOTOPBIE MTPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

Merton ciaenoB ajs MMOCTPOCHUA CeuYeHUI

15

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHril MPSIMbIX U




16

IUIOCKOCTEH

Mertopn cie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
IIOCTPOCHUS

19

20

21

22

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. CoznaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

[TocTpoenue ceueHuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. CoznaHue
BBIHOCHBIX T-Iﬁ':lf)Te)KeI\/'I M 3aI1iCh I1aroB
MIOCTPOCHHS

[ToBTOpenue mnanumerpun: Teopema o
IPONOPLHMOHATIBHBIX 0Tpe3kax. [Tomobue
TPEYTroJIbHUKOB

[ToBTOopenue nnanunmerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUH

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"




24

B3anmHOe pacrosnoxeHue npsiMbIX B
npocrpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpelmuBaroImxcs
npsaMmeIx. [lapamiensHblie npsMbie B
IIPOCTPAHCTBE

25

Teopema o cynieCcTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JTAHHOM MIPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
npsMoi. JleMMa o nepecedeHnn
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB Tpex mpsiMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIMBAOIINXCS MPSIMBIX

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NAPAJIEIBHOTO
npoektupoBanus. 300paxeHne pa3HbIX
¢buryp B napajsiebHON NPOEKIUU

IleHTpanbHas npoeKuusa. YTOI C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY NPSMBIMU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AHHBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MIPAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
[apaJuIeJIbHOCTH MPSIMOU U IIJIOCKOCTH.
CBolicTBa napauIeaIbHOCTU IPSIMON U
IIJIOCKOCTH




31

32

33

34

["'eomeTpuueckue 3aJauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHune ceuenus, IPOXOISILETO Yepes3
JAHHYIO IIPSIMYIO Ha YepTeke U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[TapannenbHas MPOEKIKS, TPUMEHEHUE TS
MOCTPOCHHUS CEYCHUI KyOa U
napasienenunena. CBolcTa
napajuviejenunesa u mpu3Msl

HapaJ'IJIGJIBHBIC IITOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUYKY, HE MPUHAJICKAILYIO JTaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CaolicTBa napauieabHbIX IIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpeCceueHust
IIPU NEPECEUEHUH JIBYX MapaljiesIbHbIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX MapajlyICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXKAY NapalieIbHbBIMU
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOM €
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTIMHU

38

[ToBTopenue: Teopema Iludaropa na
MJIOCKOCTH




39

40

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CBoiicTBa Ky0a B MPSIMOYTOJIBHOTO
napasuiesenumneia

41

42

43

44

45

Brruucnenue MH 0TPE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuleIeIuIe e

[TepnieHIUKYIAPHOCTD NPSAMON U
mockocty. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

[lepneHAUKyYISIPHOCTD MPSAMOM U
miockoctH. [Ipu3Hak
NEePIEHIUKYIIPHOCTU IPSIMON U
MJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOI1, MPOXOAAIIECH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIECHINKYIISIPHOMN K INIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

47

48

[InockocTH U MEepIeHINKYISIPHBIE UM
IpPsIMBbIE B MHOTOT'PaHHUKAX

[lepnenuKynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHauKyspa U3 TOUYKU Ha
PSIMYIO

[lepnieHuKynsip ¥ HAKJIOHHAS.
[TocTpoenue nepneHuKyIsgpa U3 TOUKU Ha
IPSIMYIO

49

Teopema o Tpéx nmepneHAUKYIIpax




(mpsimast u oOpaTHas)

Teopema 0 TpEX NepHEeHIUKYISIPaAx

50
(mpsimast 1 oOpaTHas)

51 Yron mexay CKpeluBarOIIMUCS
MPSIMBIMU
[Touck neprneHIuKyIsIpHBIX IPSIMBIX C

52 MOMOIIBIO EPIIEHANKYISIPHBIX
IIJIOCKOCTEMN

53 OpTOroHanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyba, MpU3Msl,

54 MPAaBUJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[Toctpoenue ceueHuit Kyoa, mpU3MBL,

55 IIPABWJIBHOM MUPaMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbpHBIE MHOTOTPaHHUKU. Pacdyér
PacCTOSIHUN OT TOUKH JI0 MJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU J0 IUNIOCKOCTH
CniocoObl OyCTUTH NEPIIEHANKYISPHI:

60 CUMMETpHS, CIIBUT TOYKH TIO
napajuleIbHON IPSIMOU

61 CnBur 1o HenmapaJIeIbHOW MPSIMOH,




62

HN3MCHCHHC paCCTOﬂHI/Iﬁ

KonTtponsHas padora "B3anmuoe
pacroaoKeHue MPSMBIX U MIIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHHE: yroyi Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

65

66

IToBTOpEHME: YyrOa MEXKIY
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

['eomeTpuyeckre MEeTOAbl BHIYUCICHHS
yria MCXAy NpAMbBIMA B MHOI'OI'PpaHHUKAX

JIByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

68

69

70

[lepnennukynsipueie miaockoctu. CBoiicTBa

B3aUMHO NEPIEHANKYISPHBIX MIJIOCKOCTEN

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTEN; TeopeMa O IPsIMOM
MePECEeUCHUS ABYX MIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEU IITIOCKOCTH
[IpssMoyropHBIN TapauieIenunen; Kyo;
U3MEPEHMUs], CBOMCTBA MPAMOYTOIBHOTO
napa’suiesienuiena

TeopeMa 0 JUaroHaJii npssMoyroJibHOTO
napajejienuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpHuuecKkre U MpUKIIaTHbIE
3aJ]a4ui, CBA3aHHbBIE CO B3AUMHBIM
PacmoJIOKEHUEM MPSMBIX U TUIOCKOCTH




72

73

74

HOBTOpCHI/ICZ CKpCIIUMBAOIIHECA IIPSAMEIC,
napajiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHHIE
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

PaccrosiHue oT TOUkH 710 IIJIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAIOIMMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPIEHAUKYJIIPHON IIIIOCKOCTH

76

77

78

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yIJia

OeMeHThI cepruiecKoil reoMeTpuu:
reoIe3MUEeCKUe TMHUN Ha 3eMIIe

KonrponbHas padora "Y1l u
paccrosiHus"

79

80

81

Cucremaru3zanus 3HaHU "MHOTOTpaHHUK
U €ro DIIEMEHTEHI"

[Tupamupa. Buasl nupamun. IlpaBunibHas
nupamMuaa

[Ipusma. IIpsimast 1 HaKIIOHHASI TPU3MBIL.
[IpaBunbpHas npuzma

82

[Ipamoii napauienenunes,
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo




Brinykibie MHOTOrpaHHUKHU. Teopema

83 Ditnepa 1
Breinykibie MHOTOrpaHHUKHU. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHHUKH

85 KonTtponpHas padora "MHoOrorpaHHUKT" 1

86 [ToHsiTHE BEKTOpA Ha MJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHoCTh BEKTOPOB 1

89 [TpaBuo mapasienenurena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJTHON 1
IJIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 Brrancenue yria Mexay BEKTOpaMHu B 1
NIPOCTPAHCTBE

94 [Tpocreiimune 3aaun ¢ BEKTOpaMu 1

95 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1

96 [Ipocreiimue 3an1aun ¢ BEKTOpamMu 1

97 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1

98 Wrorosast kKoHTpOJbHAS paboTa 1

99 HToroBast KOHTpOJIbHAS paboTa 1

OBLIEE KOJIMYECTBO YACOB I1O0 99

I[TPOIT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Nemw/m  Tema ypoka Konrtpoasnble IIpakTHuecknue Aara wHppoBsIe
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenI
1 [ToBTOpenue Tembl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B POCTPAHCTBE"
5 [ToBropenue temsl "CkansipHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 IToBTopenue temsb! "Boruncienue yria 1
MEX/y BEKTOpaMH B IpoCTpaHcTBE"
4 [ToBTOpEeHUE TeMbI 'Y paBHEHHE MTPSIMOH, 1
MpoXosuIel yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAaHHE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MeXy NPSIMbIMH B MHOTOIPaHHUKaX
1 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEXy TNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopMyna pacCTOSHUS OT TOYKH J10 1




IUIOCKOCTHU B KOOpAWHATAxX

HaxoxzaeHue paccTossHUI OT TOYKHU A0

13
IIJIOCKOCTH B KyOe

14 Haxoxxaenne pacCTOSHUI OT TOYKH /10
IJIOCKOCTH B TIPAaBUIILHON TUPAMHU/IE

15 KontposbHas padota "AHamuTudeckas
reomerpus”

16 CeueHMsI MHOTOTPaHHUKOB: CTaH/IapTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHbie TPSIMBIE U TUIOCKOCTH:
napajuiebHbIe CEUCHUS

20 [TapannenbHbie TPSMBIE U TUNIOCKOCTH:
pacy€r OTHOIIEHUM
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTIIBI MEXY CKPEIUBAIOLIUMUCS
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

99 TJIOCKOCTH: CTaHJIaPTHBIE Maphl
MEPIEeHIUKYISAPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

23 TJIOCKOCTH: TEOpPEMa O TPeX
MEPICHIUKYIIIpaxX

24 [TepnenuKynsipHBIC IPSIMBIC U




25

IINIOCKOCTH: BBIYUCJICHUS IJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
noxoous

26

[ToBTOpEHUE: MJIOIIA 1 MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIACH, COOOpaKEHUS
noxoous

27

28

29

30

HOBTOpeHI/IeI miomain MHOT'OYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
noaoous

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTOIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs MOA00Us

[Tnomaau ceyeHuit MHOTOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00US
KonTponbnas padora "[loBTopenue:
MHOT'OI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenumesaa

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaApaType
Ky0a; O TPUCEKITNH yIia
CrepeoMeTpHuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPSMOYTOIHHOTO
napajuieNienunea

34

[IpuknagHbie 3aa4m, CBSI3aHHBIC C




BBIYMCICHUEM 00BEMA MMpsAMOYT'OJIbHOT'O

napajuiesienumneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeoMeTpHUueCcKre 33719, CBSI3aHHBIC C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknanuele 3a1a4u, CBsI3aHHBIE C
00BEMOM TMIPSMOIA TPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

38 onpeaenéHHoro uurerpana. O0bém
HAKJIOHHOU MPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

39 omnpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI

40 dopmyna 06béma nmupamuabl. OTHOIICHKE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

4 CrepeoMeTpHUeCKre 3a1a9H, CBI3aHHBIC C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHEIE C
o0BEMaMK MUPaMUIbI

WKIIAJHbIC 3a7]a41 TI0 TEME BEMBI

IT "O6

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

46 [Ipumenenne 00bEMOB. Beruncienue

pacCToAHUA A0 IMMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIEeCKON
ITOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBou HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU IoBepxHocTu. Konyc

51 CeueHue KOHYyca IIOCKOCTBIO,
rapajuieJIbHOMN TIOCKOCTU OCHOBaHUS

59 Yceuénnsplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeoMmeTprieCcKHe 3a1a4u Ha

56 JI0Ka3aTeIbCTBO M BEIYUCIIEHNE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
UUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
HUAITUHIPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
tockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. Bu u n300pakenue mapa

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

VYpasuaenne chepsl. [Lomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

[TpuknagHeie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHBIe
nmoxoous

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena U MOBEPXHOCTH
BpamieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LIMJIMHJIpA

73

74

75

Brrunciienue 00bEMOB TEJI C TOMOIIBIO
onpeaenénHoro uurerpana. O0bpéM KoHyca
ITmomany OOKOBOU U IOJIHOU
MMOBEPXHOCTU KOHYCA

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIYHMCIEHHEM 00HEMOB HUINHApPA, KOHYCa

76

77

[Ipuknagueie 3agaun 1o teme "OO0BbEMBI U
TIJIOINA M TTOBEpXHOCTEN Ten"

OO0BEM mIapa u IapoOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
rapa, IrapoBOro CErMeHTa U MIapOBOTO
CEeKTOpa

78

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1Iapa U
momaasio chepsl. COOTHOMICHUS MEXKITY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUYECKUE 3a]1a9H, CBA3AHHBIC C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEM




80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrkeHus npoctpancTBa. OToOpaKeHUS.

JIBrokeHus u paBeHCTBO (uryp. O0mme
CBOICTBA IABMKEHUI

82

Bupl 1BukeHUil: napauiesIbHbIN IEPEHOC,
LEHTPAJIbHAsI CAMMETPUS, 3epKajIbHAs
CUMMETpPHUS1, TOBOPOT BOKPYT MPSAMOI

83

84

85

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

Kontponbnas padota "Bektops! B
nmpocTpaHcTae”

86

O6o6mmatonee nopropenue 11 nousruii u
MeTo0B Kypca reomerpun 10—11 xmaccos,
CHCTEMaTH3aINsI 3HAaHUH:
"[lapanienbHOCTh MPSAMBIX U IIIOCKOCTEN
B IIpOCTpaHcTBE"

87

O6o0maromiee moBTopenue 11 moHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

88

O6o6mmatomiee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
npoctpaHcTse"

89

Oo6o6maromiee noropenue 11 noHsATUl U




90

91

92

MeToJ10B Kypca reomeTpun 10—11 knaccos,
cucremaru3anus 3HaHui: "O0beM
MHOrorpaHHuka"

O6o06maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOrorpaHHuka"

Oo6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Te"

Oo6o6maromee nmoBTopenue 11 nmoHsATHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "Ilmomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tet"

93
94

95

WroroBas koHTpoJsibHAs paboTa
HToroBasi KOHTpoJIbHAsA paboTa

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3alysl 3HAaHUH

96

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

96




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eometpusi, yriryoiaennoe ooyuenue. 10 kmacc/ Mep3aisik
A.T"., Homuposckuii [.A., [TonsikoB B.M., nox penakuueit [Togonsckoro
B.E., AkunonepHoe obiectBo «M3natensctBo «IIpocBeiienney

e Maremaruka. ['eomeTpus, yrmyonennoe o0yuenne. 11 kmace/ Mepaisak
A.T"., Homuposckuii [.A., [TonsikoB B.M., nox penakuueit [Togonsckoro

B.E., AKI_[I/IOHepHOG 06HICCTBO «HSII&TGJ'IBCTBO «HpOCBeHIGHI/Ie»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Odunmaneueii caiir EI'D http://www.ege.edu.ru/
Marepuanst EI'D u 'HA http://www.fipi.ru/

SKnacc. [TomropyHkumonanpHas mudposas cucrema https://www.yaklass.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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http://mathege.ru oTkpsITHIN OaHK 3aJaHUi IO MAaTEMaTHKE
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