MUHUCTEPCTBO INPOCBEILEHNMSI l‘OCCI/Il/ICKOI/I OEJEPAIINNA
MulchepCTBa NpocBelieHUs H HAYKH YJlMypTCKOH Pecry6aukH
MyHuLunaabuoe o6pazopanue ""MyHHLHNATBHBIH OKPYT

Baaesunckuii paiion Yamyprexoii Pecnyomnin"
MyHHUHTIAAbHOE O10[:KeTHOE 00meodpa3oBaTeabHOE yUpeKIeHHe
"Baje3nnckas cpeansist o6umeodpasopaTeabHas miona Ne2"

- MBOY "Bagaesunckas cpeansisi mxosa Ne 2"

PACCMOTPEHO COTJTACOBAHO VTBEPXIEHG

Ha 3aceiannn’ 3amectuTens aupexropa YBP - lupexTop,
; t /
[elarorn4eckoro copera g
i r'//;{ Q 4 |
[Mporokon Nel4 ]
oT «29» 08. 2024 r. A.Jl.Bnanbiknna }

Ipuka3s Ne
oT «29» 083

PABOUYASI TIPOIPAMMA
. (ID 2711349)

yueGnoro npeamera «['eometpus. Yray6neHHbli YPOBEHb»

s obyuatowmxes 10— 11 kaaccos

noc. banesuno, 2024r.



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33aJayaMU Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK YacTH MUPOBOM KYJIbTYPhI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (GUTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHUEe  yYMEHHUS  BJIQJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOACISIX U B PEaTbHOM
MHUpPE MHOTOTPAaHHUKU M Tella BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMHupoOBaHUE YMEHUS BIAJETh METOJIAMU JOKA3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, PacHpeneNEHHBIM MO0 ToJaM OOYyYeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycnmoBus i auddepeHuHanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O PA3IOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUIbl U KoHyca. O0bEM 1Iapa U 1MapoBOTro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXIYy TMOHIATHUSAMH, (DOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCHOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | [Tl pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH IpapuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
00001aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHHUS IS
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATHACHCTBUSIHAIBEKTOPAMU;

e pemarh 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOLICHUWA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJU3UPOBATh pealbHbIE CUTYyallMH, MPUMEHSATh HU3YYCHHBIC MOHSATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TeopeM, ammapara ajireOpbl, pelarb MPaKTUUECKHE 3a/1aqH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMU C IVUIMHIPUICCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHHSI TEJ BPaLCHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TET;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAaHHUKOB W TEJI BpAIlEHUS TPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienTbHO U NEPHEHIUKYISIPHO OCH), CEUEHHS KOHYca (TapajuiesibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh TEOMETPUYECKHE (PaKThl AJS PELICHUS CTEPEOMETPUUYCCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOONEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEITUUHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIPOrpPaMMblI Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl P
o0pa3oBaTeIbHbIEPeCYPChI
1 BBenenue B ctepeoMeTpuio 23 1 0
5 B3aumHoe pacnionoxxenue 6 1 0
HPSIMBIX B TIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8 0 0
IUTOCKOCTEH B IMIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. NPSIMBIX U o5 0 0
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 0
MHororpanHuKu 7 0
Bekrops! B mpocTpaHCcTBE 12 0
3 [ToBTOpeHwme, O606H.I€Hlfe u 5 5 0
CHCTEeMaTH3aIus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
I[MTPOI'PAMME




11 KJIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 1 0
) [ToBTOpeHwMeE, 0606HICHI§G u 15 1 0
CUCTEMAaTH3AIIHSI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17 0
4 TenaBpanieHus 24 0
5 Hnoﬂmann MOBEPXHOCTHU U 9 1 0
00BEMBI KPYTIIBIX TEJ
6 JBrxeHus 5 1 0
7 [ToBTOpeHwue, 0606meH1:Ie u 17 9 0
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~

Temaypoxka

KoanuecTrBouacoB

Be KoHTpoJbHBI
ero  epadoThbl

IIpakTuyeckn
epadoThI

Haraun3y
YyeHHu s

J1eKTPOHHBbIeNU(PPOBHICOOPA30B
aTejibHbIEpecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHATHS cTEpeoMEeTpHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
MapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IJIOCKOCTH, TIEPECEKAIONIUECS
psiMas ! MIIOCKOCTh;
MIOJIYIIPOCTPAHCTBO

[TonsaTus: nepecekaronuecs
TUTOCKOCTH, TTePECEKAIOIHECs
npsiMasi ¥ TJIOCKOCTb;
MOJTYITPOCTPAHCTBO
MHororpaHHuKH, H300paKeHHne
IIPOCTEUIINX IPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIMHUX 0OBEKTOB




MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(duryp, HECYIIECTBYIOIHUX 0OBEKTOB

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cnenctBus u3 HuX. CrocoOsl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaUEHUSTIPSIMBIX U TIJIOCKOCTEM

N306paxkeHne ceyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST
gyepes ux péopa.
N300paskeHnenepeceueHus noay4eH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

N300pakeHne ceuyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3o0paxeHnenepeceueHusmoIyIeH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

12

N3o0paxkeHne ceueHnit MupaMuIbl,
Ky0a U pU3MBbl, KOTOpPBIE TPOXOISAT
yepe3 ux péopa.




N3o0paxeHnenepecedeHUsIONyIeH
HBIXIIJIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEUSH
HWHAPa3HBIMULIBETAMH

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPbIE TPOXOAAT
yepe3 ux péopa.
N300pakeHuenepece4eHus noay4eH
HBIXIUIOCKOCTEH.
PackpaimmBaHuenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

Mertoa cnesoB 11 TOCTPOSHUS
CEeUeHUU

15

Mertop ciae10B AT TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

18

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3naHue BEIHOCHBIX YEpPTEKEN U
3aITUCh MAroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéMm ToukaM Ha pEbpax.
Co3aHne BBIHOCHBIX YepTexen U
3aMyCh IIAarOB IMOCTPOCHUS

19

ITocTpoeHue ceyeHuil B mupamMu/e,
KyOe 1o TpéMm ToukaM Ha p&bpax.




Co3zanue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAaroB IMOCTPOCHUS

20

[ToctpoeHue ceuenuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3zanue BBIHOCHBIX YEPTEXKEHN U
3aIKCh IIAar0B MOCTPOCHUS

21

22

23

[ToBTOpEHUE MITAHUMETPUU:
Teopema 0 TPONOPLHOHAIBHBIX
otpeskax. [lonoOuerpeyronbHIUKOB

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menenas. PacueTsl B
CEYECHMSIX Ha BBIHOCHBIX YEPTEKAX.
HctopusipazBUTUAILIAHUMETPUU U
CTEPEOMETPUHU

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKPEIMBAIOIINXCS MPSMBIX.
[TapannenbHblenpsSIMBIE B
MIPOCTPAHCTBE

Teopema o cyniecTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOU
NapajuleJIbHON JaHHOU IIPSIMO,
MIPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIEH Ha
JTaHHOU npsiMoil. Jlemma o
repecedeHNUNapalIeIbHbIXITPSMBIX




IIJIOCKOCTBIO

26

27

28

29

30

31

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema 0 TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIUX CAIPIMBIX

[TapamnenpHOE MPOSKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NAPAJUIEIBLHOTO
IMPOCKTUPOBAHUA.
N306paskeHnepazHbIXGUryp B
NapajuIeIbHOMIIPOEKIIUU

LenTpanbHas npoekuus. Yroiu ¢
COHAINPABJICHHBIMU CTOPOHAMH.
YroaMexaynpsMbIMA

3azayu Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3aHHBIE C
PacroIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD IPAMON
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajunenbHOCTH NPSIMON U
IIJIOCKOCTH.
CaolicTBanapayIeIbHOCTUIIPSIMON 1
IJIOCKOCTH

I'eomerpuueckue 3a1auu Ha
BBIYHMCIICHHE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C MMAPATIETbHOCTHIO
MPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASILETO




yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO IPYTOM MpsIMOH.
PacuéroTHomennii

33

[TapamnensHas npoexuus,
MPUMEHEHHE I TOCTPOCHUS
ceueHMii Ky0Oa U mapajuiesenumnesa.
CaoiicTBanapaienenunesaa u
MIPU3MBI

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haku napamiebHOCTH ABYX
IJIOCKOCTEM

35

Teopema 0 napasnienbHOCTU U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHOMN
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

36

CaolicTBa napaienbHbIX
IJIOCKOCTEM: O MapajuIeIbHOCTH
MPAMBIX IIEPECCCUCHUA TTPU
IIEPECEYECHUH IBYX MapalIeIIbHBIX
IIJIOCKOCTEMN TpeThen

37

CBolicTBa napasuiesIbHbIX
IJIOCKOCTEH: 00 OoTpe3Kax
napajuieNbHbIX TPSIMbIX,
3aKJIFOYEHHBIX MEXIY
napajyuiebHBIMU MIJIOCKOCTSIMU; O
IIEPECEYCHUH TIPSIMOU C IBYMS
[apajuIeIbHBIMU MIJIOCKOCTSIMU

38

[ToBTopenue: Teopema I[udaropa va




IIIIOCKOCTH

39

40

[ToBTOpEHMeE:
TPUTOHOMETPHUALIPIMOYTOJIBHOIOTPE
YTOJIbHUKA

CBoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuiefienuneaa

41

Brruucnenue aimH OTpe3KoB B KyOe
Y TIPSMOYTOJILHOM
napasuiesienure e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

43

[lepneHMKyYISAPHOCTD NPSIMOM U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

44

TeopeMa 0 CyleCTBOBaHUH U
€AMHCTBEHHOCTH IPSIMO,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTH

45

46

IInockoctu u NECpHICHAUKYIISIPHBIC
UM IPSAMBIC B MHOTOT'paHHHUKaX

IInockoctu u NECpHICHAUKYIISIPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

47

[lepniennuKynsp U HAKJIOHHAS.
[Toctpoenue neprneHuKynsapa u3




TOYKH Ha MPSAMYIO

48

49

[leprieHAuKyNIAp U HAKIOHHASL.
ITocTpoeHue nepneHauKyIspa us
TOYKH Ha MPSIMYIO

Teopema o TpEX nmepreHANKYIAPax
(npsimast u oOpaTHas)

50

TeopeMma 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

o1

52

53

YronmexayCKpemyBarOIUMUCATIPS
MBIMH

[Touck neprneHauKyIIpHBIX MPSIMbIX
C TIOMOIIIBIO MEPIEHAUKYIISPHBIX
IJIOCKOCTEMN

OpToroHanbHOENPOEKTUPOBAHKE

54

55

56

S7

[Toctpoenue ceuenunii kyba, MpU3MBlI,
MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoenue ceuenuit kyba, Ipu3Msl,
[IPaBUJIILHON ITUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[InockocTucummerpuii B
MHOT'OI'paHHHKaxX

[Ipu3Hak nepneHaAuKyJIIpHOCTH
IIPSIMOM U INIOCKOCTHU KAaK CJIEICTBUE
CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTPaHHUKH.




Pacuér paccTosHM OT TOYKHU 10
IJIOCKOCTH

59

60

61

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccrostnuii OT TOUKH 10
IUIOCKOCTH

Crioco0sl OMyCTUTH
MEePIEHIUKYIISIPbl: CHMMETPUS,
CABUTI TOYKH I10 NAPALIEIbHOU
IpsAMON

CrBur 1o HenapayyIeIbHOU NMPSAMOH,
M3MEHEHUE PACCTOSHUN

62

KonTponbhas padota "B3aumnoe
pacmojoKeHue MPSMbIX U
MJIOCKOCTEH B IpocTpaHCcTBE"

63

[ToBTOpEHME: Yyroy Mexay NpsMbIMU
HAa IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC METOAbI
BBIUUCIICHUSA yIJia MCXKIY IMIPAMBIMU
B MHOT'OTpaHHHKax

JIByrpanssbiil yroa. CBoOMCTBO
JUHENHBIX YIJIOB IBYTPAHHOIO yria

67

[TepnenuKyIsIpHBIC TIIIOCKOCTH.
CBoiicTBa B3aNMHO




MEPIEHIUKYISIPHBIX TUIOCKOCTEN

68

[Ipu3HaK nepnesauKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IepECEUYCHUS ABYX IUIOCKOCTEH
NEPIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTHU

69

70

71

[IpsiMOyTONbHBIIM Mapasuienenunes;
KyO; U3MEpEHUs, CBOICTBa
IPSIMOYTOJIBHOTO MapajuleIenumnea

TeopeMa O JUuaroHaain
MMpAMOYT'OJIBHOTO IapaJuICIICIIuIICAa
U CIIEJCTBUEC U3 HEeE

CTepeOMeTpI/I‘-IeCKI/Ie U IIPUKIIAIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IIIIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsAMbIE, MTapAJIIEIbHbIE INIOCKOCTH
B CTaHJApPTHBIX MHOTOIPaHHUKAX

73

[Tapa mapasnienbHbIX IIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSAMBIX,
paccTosiHue MEXY
CKPEUIUBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX

74

PaccrosiHME OT TOUKH J0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

75

Beluncienue paccTossHUN MEXKIY




CKPEUIMBAIOIIUMHUCS MPSIMBIMU C
MTOMOIIBIO NIEPIICHIUKYIAPHOM
IJIOCKOCTH

76

TpéxrpanHslil yroi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JIJIsl TPEXTPAHHOIO yIiia

77

78

79

DneMeHTHl ChepruIecKoit
T€OMETPHH: T€OAC3NUECKUE TMHUN
Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosgHus"

CucreMaTu3anus 3HaHUH
"MHOrorpaHHyK 1 €ro 3J1€MeHTHI"

80

81

82

[Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuia

ITpusma. IIpsamas v HakIOHHAsS
npusMmsl. [IpaBunpHasmnpusma
[IpssMoit napainenenunen,
IIPSIMOYTOJIBHBIN MapajuIeICIUIIEe],
Ky0

83

BrINTyKIIbIEMHOTOIpaHHUKH.
Teopemaldiinepa

84

Brlnykiibie MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIE U
MOJIYIIPAaBHUJIbHBIC MHOT'OTpaHHHUKHN

85

KonrponsHaspabora
"MHoOrorpaHHuKu"




IlonsTue BCKTOpAa HaA IIJIOCKOCTHU U B

86 1 0 0
MPOCTPAHCTBE

87  CymMaBeKTOpOB 1 0 0

88 = PaznocThBEeKTOpPOB 1 0 0

89  IlpaBunomapaenenumneaa 1 0 0

90  YMHOXEHHEBEKTOPAHAYHMCIIO 1 0 0
Paznoxenne BexTopa 1o 6asucy

91  TpéX BEKTOPOB, HE JISKAIINX B 1 0 0
OJIHOM IJIOCKOCTH

92 CkansipHOETIpOU3BEICHHUE 1 0 0

93 Brruuciienue yria Mexmy 1 0 0
BEKTOPaMH B IIPOCTPAHCTBE

94 [Ipocreiimmesanayn ¢ BEKTOpaMH 1 0 0

95  Ilpocreiimuesagayu ¢ BEKTOpaMH 1 0 0

96 [Ipocreiimmesanayn ¢ BEKTOpaMH 1 0 0

97 | Ilpocreiimuesagayu ¢ BEKTOpaMH 1 0 0

98 O60061eHue 1 ) 1 0 0
cHCTeMaTH3alusA3HAHU I

99 Oo6o06menue u ) 1 0 0
cHCTEeMaTH3alusI3HAHU I

10

0 HToroBasikoHTpobHasspaboTa 1 1 0

10

1 HroroBasikoHTpoIbHasIpaboTa 1 1 0

10  OOGoOmmenue u

. 1 0 0
2 CUCTEMAaTH3aAlUA3HAHUHA




OBIIEE KOJIMYECTBO YACOB I10 10
I[TPOT'PAMME 2



11 KJIACC

Ne Kosan4yecrBoyacos
Jaran3ydy  DJeKTpPpOHHbIeNU(PPOBbIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakruuyeckue
eHust eJIbHbIepecypChl
/ ro padoThI padoTshI
n
IToBTOpEeHUE TeMbI
"KoopanuHaTsl BEKTOpa Ha 1 0 0
IIJIOCKOCTH M B IPOCTpaHcTBe"
[ToBTOopenue Temsl "CkansipHoe 1 0 0
MPOU3BEICHUE BEKTOPOB"
[ToBTOpEHME TEMBI
"BeruuciieHue yria Mexmy 1 0 0
BEKTOpPaMH B IIPOCTpaHCTBE"
[ToBTOpeHue TeMbl "YpaBHeHHE
MPSIMOH, TPOXO/IAIIEH Yepe3 1Be 1 0 0
TOYKH"
YpaBHEHME MIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE IIIOCKOCTH 1 0 0
B OTpe3Kax
VYpaBHEHHE MIIIOCKOCTH,
HOpMaJb, YpaBHEHHE IIIOCKOCTH 1 0 0
B OTpe3Kax
BekropHoemnpounsBenenne 1 0 0
JInHEeNHbIEHEPABEHCTBA, 1 0 0
JMHEHHOETIPOrpaMMHUPOBAHUE
JluHeliHpIEHEPaBEHCTBA, 1 0 0




JIMHEWHOEIIPOrpaMMUPOBAHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy NpssMbIMU B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

q)OpMy.Ha pacCTodAHusA OT TOUYKH
A0 IINIOCKOCTH B KOOpAMWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIIOCKOCTH B KyOe

14

15

Haxoxnenue paccrostHuii ot
TOYKH JO IVIOCKOCTH B
MIPaBUJIILHON TUPAMUJIE

KonrtponbHaspaborta
"AHanuTHYECKaAreOMETpHs"

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOI'OIPaHHUKHA

17

18

19

CeueHnsIMHOTOTPAaHHUKOB:
METO/ICIIEOB

CeueHurss MHOTOTPaHHUKOB:
CTaHJapTHbIE TUIOCKOCTH,
repecevyeHus NpsIMbIX U
TIOCKOCTEHN

[TapamiensHbIe IpsIMBIE U
IIJIOCKOCTH: TIapaJIICJIbHbIC
CEYCHUS




20

[TapamiensHble psMbIE U
IUIOCKOCTH: pacy€T OTHOIIEHU I

21

22

23

24

[TapamiensHble IpsMbIE U
IJIOCKOCTH: YIJIBI MEKITY
CKpCIIUMBAOIHUMUCA ITPAMBIMU

IlepneHIuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Naphbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

[leprienAuKynsgpHbIE NIPSIMBIE U
IUIOCKOCTH: TeopeMa 0 Tpex
MEPIEeHIUKYIIApax
IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHHUS JJIVH B
MHOTOTpaHHUKAX

25

[ToBTOpenue: mionaau
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
no100us

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
IUIS TUTOILA/IeH, COOOpakeHus
no100us

27

[ToBTOpenue: momaau
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00us




28

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

30

KonTponbhas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaiesenumnena

[TpuknagHeie 3a1a4u,
CBSI3aHHBIEC C BEIUMCIICHHUEM
00BEMaA MPSAMOYTOIBLHOTO
rapajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM




00BEMOB MPSAMON TPU3MBI

37

38

39

[Tpuknagueie 3aqa4mn,
CBsI3aHHBIE C 00BEMOM MPSMOK
TIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKITIOHHOUTIPU3MBI

Brrancienne 006EMOB TeII C

MTOMOMIBIO OMPEAEeIEHHOTO
unTerpana. OobEMIIUpamMuIbI

40

®opmyina 00bEMa MUpPaMUIbL.
OtHomeHne 00beMOB MUPAMH/T
C 00LINM yTJIOM

41

dopmyna 00bEMa TUPAMUJIBIL.
OTtHoleHne 06beMOB TUPaAMUJ]
C OOIIUM yTJIOM

42

43

44

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOM MPU3MBbI

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMaMU
MU PAMHU/TBI

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[TpukiaaHbIC 3a1a49H 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C




00BEMOM TTUPAMH/TBI

46

47

[Ipumenenne 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

KonTponbnaspabora
"O6BEMMHOTOrpaHHUKA"

48

Hunuuaapudeckasi TOBEPXHOCTb,
o0pa3yrolne HUIHHIPHIECKON
MTOBEPXHOCTH

49

Hunuuap. [psamoi kpyrosou
uwmnaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

KoHnnueckasi moBEpXHOCTb,
oOpa3zyromire KOHMUYeCKOU
nosepxHoctu. Konyc

Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHbI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

54

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
IMOBEPXHOCTH KOHYCA

55

CrepeomeTpuueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUECHU I
UWIMH]IpA, KOHYyCca

57

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue cepsl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

Ilepeceuenue cepsl u mapa ¢
iockocthio. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua u
n300paxeHuemapa

YpaBuenue chepsl. [Tnomap
cdepsl u e€ yacte

63

CummMmetpusiceps! 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JTIOKA3aTeNIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEpOi U MIapoM,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO




65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4uu,
CBsI3aHHBIC CO C(hepOoi U MapoM

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTaHIAPTHBIE
noxoous

68

69

Paznuunsie KOM6I/IH8.I_[I/II/I TCII
BpalCHusA 1 MHOTOT'PaHHUKOB

3amaun o Teme "Tena u
MMOBEPXHOCTHU BpauieHus"

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KontponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"
O06wém nununapa. Teopema 06
00bEME IPSMOTO MWINHAPA

73

Brraucienne 006EMOB TeI C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bEMKOHyCa

74

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM




00BEMOB IUITUH/IPA, KOHYCA

76

77

[TpukiaaHbIe 3a0aUH 110 TEME
"O0BEMBI U IUIOIIAINA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00bEME
mrapa. [Inomans chepsr.
CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoOBOTO
CeTMEHTa ¥ IIapOBOT0 CEKTOPA

78

[IpukaaHbIe 3a1a49H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa U TIIOMIAJIBI0
cdepsl.

COOTHOIIECHUSIMEXK TYTUTOLIAISIM
UIIOBEPXHOCTEN U
00BbEMaMHUIIOTOOHBIXTEN

79

80

[Tono6Hble Tena B
npoctpaHctse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BEIYHCICHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEU

Kontponbnas padota "[1momanu
MOBEPXHOCTU U 0OBEMBI
KpyIJibIX Ten"

81

JIBM>KEHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHus: u
paBeHCTBO (uryp.
OO01MecBOCTBAIBUKEHUI

82

Bunnl nBukenuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CHUMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

83

84

85

[IpeoOpazoBanus mMog00US.
[Ipsimast u chepa Diinepa
I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopsl
B IIpOCTpaHcTBE"

86

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CUCTEMAaTH3alMsl 3HAHUH:
"[lapanienbHOCTb NPSAMBIX U
MIJIOCKOCTEH B pocTpaHcTBe"

87

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAHWUM:
"BexTopsl B mpocTpaHcTBe"

88

O6o061matomee nopropenue 11
MOHSITUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CHCTeMaTH3alus 3HAaHU:




"BexTops! B mpocTpaHcTae”

89

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cucTeMaTu3alus 3HaHU:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEMaTH3allus 3HAHMIL:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[Mnomaay MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cHCTEMaTH3aInsI 3HAaHUH:
"[Inouiany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

93
94

HroroBasikoHTponbHaspadboTa

I/ITOFOBaHKOHTpOHBHaHp aborta

95

[ToBTOpeHue, 0600mEeHNEe U
cucTeMaTu3alus 3HaHu|

96

Hcropus pasButus




CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passurus

10 CTEpEOMETPUU KaK HAyKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX 1
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






