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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHUs nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIOCOOHOCTEW oOOyyarommxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUA O T€OMETPUU KaK 4aCTH MHUPOBOU KYJIbTYpHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYIKAKOLIEr0 MUpPa, 3HAHUE MTOHATUIHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIIEHUS 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHUpPE MHOIOTPAaHHUKM M Te€jla BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOpHil, (OpMHUpPOBAHUE TMOHHWMAHUS POJM AKCHOMATHUKH TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEW 00yYaronIuXxcsi, MO3HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYalUsIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZCP)KATEIBHBIMHU JTUHUSAMU y4eOHOTO Kypca «['eomeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU T€OMETPUHM Ha YTIyOJIEHHOM ypOBHE OOyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHBIM JIMHUAM, HO U 10 Togam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaguch HEOJHOKpPaTHO. OJTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
W3Yy4YEHHUE TEOMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MareMaTukay,

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YUYEHUS MAaTEMaTUKU C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemnBarOmMUXCA
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOrO MpOeKTUpoBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIocKkocTer. Teopema o TpEX NepHeHIUKYIsIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunier, NOPSAMOYTOJIBHBIM — MHapajvielenunes;] ©W €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBuibHbIE MHOTOIpaHHUKM: IIpaBWIIbHAsA IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmooxeHne
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KkoHyca. Cummerpusi cepsl u
mrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONMHCaHHAas oOKojo wwinHapa. llepeceuenue cdepsl u 1mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO YW TEPHEHAMKYJSPHO OCH), CEUYEHHUs KOHyca (mapasuielibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Ornepauumu Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEeHUA B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LCHTpaJbHAasl CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00yYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIeCTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKHM W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HU, BOCIPUUMUYHUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPyAY, OCO3HAHHE ILIEHHOCTH TPYyIOJt00Us, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COITMAIBLHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY>KAIOIIEH CPeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHUS LMBWIM3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX M YTBEPKIACHUSX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMSIMMN ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (POpMHpPOBATH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SIBIICHUSIMU, POLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJIMOJIOKEHHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIUIO PA3INYHBIX BHIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0JI¢ 00CYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOJCTBO MO3WLMUNA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE 1efiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBINH HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLICHUN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yJIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOW paloOThI, pacHpeneisiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IITYPMBD» W HHBIE), BBINOJIHATH CBOIO YacTh paboOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



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

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBIMNOJIHSTH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYyD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTb CHUMMETPHUH
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HaXO0XXJICHUE TCOMETPUUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOBI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeoOpPa3OBHIBATH M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBATh peajbHbIE CUTYyalluU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
mpoliecce TMOMCKAa  penieHusT MaTeMaTU4yecku  CcopMyInpoBaHHOMN
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

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

K xonity 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEeHUE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO U MPOXOJSIINE YePE3 BEPUINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/la4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE T'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBIeHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbI
PoII
1 Brexetiite B cTepeomerpitio 23 1 https://resh.edu.ru/subject/17/10/
B3anMHOe pacnionoxeHue npsMbIx B PoOII
2 6 .
IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
3 [TapamienpHOCT IPSIMBIX U IVIOCKOCTEH B 8 POLI
IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
IlepnieH IUKYIAPHOCTD NPSMBIX U POII
4 B 25 1 .
IJIOCKOCTEMN B IMPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
PoII
° ¥/ TIIBL 11 pACCTOSHIS 16 1 https://resh.edu.ru/subject/17/10/
PoII
0 MuororparHiKit ! 1 https://resh.edu.ru/subject/17/10/
POl
! BeKropet 8 mpocTpancTse 12 L https://resh.edu.ru/subject/17/10/
8 [ToBTOpeHmEe, 06001IEHNE U CUCTEMATH3AIUS 5 1 POIII
3HAHUU https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Ne ni/mm KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 [ToBTOpenue, 0600IIEHNE 1 15 1 POIII
CHCTEMAaTH3aINsI 3HaHUH https://resh.edu.ru/subject/17/11/
POIII
2 AHQIHTHICCKAS [EOMETPHA 15 1 https://resh.edu.ru/subject/17/11/
. POIII
3 O6LEM MHOTOrpanHHIa 17 1 https://resh.edu.ru/subject/17/11/
POIII
4 Tena Bpattiers 24 1 https://resh.edu.ru/subject/17/11/
[Tnomany noBepxXHOCTH U OOBEMBI POII
5 9 1 .
KpPYIJIBIX TEIl https://resh.edu.ru/subject/17/11/
POIII
6 JlBricenis > 1 https://resh.edu.ru/subject/17/11/
[ToBTOpeHue, 06001IeHNE 1 POII
7 N 17 2 .
cucTeMaTu3alus 3HaHui https://resh.edu.ru/subject/17/11/
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 8



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IHOYPOYHOE IIVTIAHUPOBAHUE 10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, HapajlleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TonATus: nepecekaromuecs MmIOCKOCTH,
NePECEeKaroIINecs NpsiMasi U IIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MIPOCTEHIINX TPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoOsl 3aaaHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

N3o06paxkenune cedyeHunit mupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
peopa. M3o0pakeHne nepecedcHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanne
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

11

N3o06paxkenune ceyeHunit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBanme
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

12

N3006paxkenne cedyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MTOCTPOCHHBIX CEUEHU Pa3HBIMU I[BETAMHU

13

N306paxenue ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MTOCTPOSHHBIX CEUEHUN Pa3HBIMU I[BETAMU

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHUI

15

Mertoz cieoB Uit HOCTPOCHUS CEUCHUH.
CBolicTBa niepece4eHni MPsIMBIX U




IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni PSIMBIX U
IIOCKOCTEH

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUSA

IToctpoenue ceuenuii B nupamuse, Kyoe no
TpéM TouKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3alIUCh LIaroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [lomo0Oue
TPEYTOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPHH

23

KonrtponbHas pabora "AKCHOMBI




crepeomerpuu. Ceuenus"

24

25

B3anmuoe pacnonoxeHue npsMbIX B
npoctpancTBe. CKpeUMBaIOLIUECS MPSMBIE.
[Ipu3Haky CKpenUBaOMUXCS IPSAMBIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMON NapaljieIbHON
JAHHOM NPAMOU, IIPOXOASIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX MPSMBIX IUNIOCKOCTBIO

26

27

28

29

[TapannenpHOCTB Tpex nmpsMbIX. Teopema o
TpEX nmapajuleIbHbIX OpsMbIX. Teopema o
CKPEILMBAIOIINXCS IPSAMBIX

[TapannensHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
(buryp B nmapamienbHON MPOEKITUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy IpSIMbIMU

3amaun Ha NJOKA3aTeILCTBO U

HUCCICI0OBAHUEC, CBA3AHHBIC C
PACIIOJIOKCHHUEM TIPAMBIX B IPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIBHOCTH MPSIMOU U TUIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOM U
IIJIOCKOCTH




31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
napajuieNIbHOTO APYToii mpsiMoii. Pacuér
OTHOIIICHHUH

33

[MapannenbHas MpOEKIHs, TIPUMEHEHUE JUIS
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTa
napajuieNienune1a u IpusMbl

34

35

36

37

[TapannensHele ockocty. [Ipusnaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEH

Teopema 0 napajuIeIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH, IIPOXOAALIEN
yepes3 TOUKY, He PUHAJICKALYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHHUS IIPU
[IEPECCUCHNH IBYX IapaJIICIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapanienbHbIX MJI0CKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajlIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NTPSIMOM ©
IBYMs apaJlJIeIbHBIMU TJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tugaropa Ha
TUIOCKOCTH




IToBTOpEHME: TPUTOHOMETPHUS

39 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajuiesienunena

41 Bbruucnenue e oTpe3KoB B KyOe U
IIPSIMOYTOJIBHOM IIapajuleyIeIIuIIe e
[lepneH MKy IAPHOCTD NPSMOM U

42 10ckocTH. [Ipu3HaKk nepneHuKyIsIpHOCTH
IIPSIMON U TUIOCKOCTH
[lepneH MKy IAPHOCTD NPSMOM U

43 IJI0CKOCTH. [IpHU3HaK nepneHuKyIsspHOCTH
IIPSIMOM U TNIOCKOCTH
TeopeMa 0 CyleCTBOBAHUH U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [1110CKOCTH M MEPIIEHIUKYIIIPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockoCTH M EPIEHIUKYJIIIPHBIE UM
IIPsIMbIE B MHOTOTpPaHHHUKAX

47 [Tepnennukynsap u HaknoHHad. [loctpoenne
MEPIEHIUKYIISIPA U3 TOYKH HA MPAMYIO

48 Ilepnennukymnsap u HaknoHHas. [loctpoenue
MEPIEHIUKYIISIPA U3 TOYKU HA NPAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOpaTHast)

50 Teopema o Tpéx nepnenaukynspax (npsmas

1 oOpartHas)




Yron Mexay CKpenmBarOmUMHUCS

ol
IPSIMBIMU

59 [Touck neprneHauKyISIpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYJIIPHBIX MIOCKOCTEN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MPaBUWIBHON MUPAMHJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NPOEKINU
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO
OpPTOTOHAJIBLHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctn cummerpuii B
MHOTOTpaHHUKaX

57 [Ipu3HaK nepneHMKyISIPHOCTH MPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU JI0 IIIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKHU JI0 TIIOCKOCTH
CriocoObl OIyCTUTh MEPIIEHAUKYIISIPBI:

60 CUMMETpHUS, CABUI TOUKHU O MapaljIeIbHON
IpsAMOI

61 CrBur 1o HenapayIeIbHOU NMPSAMOH,
U3MEHEHUE PACCTOSHUN
KonrtponsHas padora "B3anmuoe

62 PaCIOJIOKEHUE TIPSMBIX U TIJIOCKOCTEH B

npoctpaHcTae"




63

IToBTOpEHME: YroyI MeXay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyrosi MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

65

66

FGOMeTpI/ILICCKI/IC METOAbI BBIYUCICHUA
yriia MCXKIy NpsAMbIMU B MHOT'OI'paHHUKAxX

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYT'PaHHOT'O yria

67

[lepnennukynspHble mockoctu. CBoiicTBa
B3aMMHO IEPIIEHIUKYJIAPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKN
IIEpECEUECHMS IBYX IIIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

70

[IpsiMoyronbHBIN napasuienenunesn; Kyo;
M3MEpEeHUs], CBOMCTBA MPSIMOYTOJILHOTO
napaesenunena

TeopeMa 0 JUuaroHaljiu npsiMmoyroJibHOTO
Iapajijiejacnuiicqa U CJICACTBUC U3 Hee

71

CrepeoMeTprUieCKHE U TPUKIIAIHBIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
PacCIIOI0KEHNUEM NPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napajJiesIbHble INIOCKOCTH B CTaHAApPTHBIX
MHOTOI'paHHHUKaX




[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE

3 MEXy CKPEIMBAIOIUMUCS IPIMBIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHre OT TOYKM 10 TUIOCKOCTH,
paccTosiHue OT NPSMOM 10 IIIOCKOCTH
Boruncnenue pacCTOSHUN MEXIy

75 CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEeHIUKYIISIPHOM III0CKOCTH
Tpéxrpannslii yroi, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77 DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTponbhast padota "Yrisl u
paccrosiHus"

79 CucremaTtuzanus 3HaHuN "MHOrorpaHHUK
U €ro 3JeMeHTHI"

80 [Tupamupa. Buasl nupamun. IlpaBunbaas
nupamuia

81 [Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbpHas npusma

82 [IpssMo#t napaenenunen, NpsMoyroabHbIA
napajuiesenumnesn, Kyo

83 Brinykible MHOrorpanHuku. Teopema
Ditnepa

84 Brimykiibie MHOTOTpanHuku. Teopema




Olinepa. IIpaBunpHbIe U NOTYNPaBUIbHBIE

MHOTOTPaHHUKHU

85 Konrponsnas padora "MHororpaHHUKH" 1

86 [ToHsTHE BEKTOPA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

01 Paznoxenne BekTopa 1mo 6a31/1c3u/ TPEX 1
BEKTOPOB, HE JISKAIIUX B OAHOH IJIOCKOCTH

92 CkasipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu

95 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

97 KonrtponbHas paborta no teme "BekTopsl B 1
npoctpancTae”

98 O06001IeH e U cucTeMaTU3alus 3HaHU! 1

99 O06o0meHne U cucTeMaTu3alus 3HaHUK 1

100 HToroBasi KOHTpOJIbHASA paboTa 1

101 Hrorosast koHTpoIpHAs paboTa 1

102 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne ni/m Tema ypoka KouTpoabubie
Bceero oOpa3oBaTeJibHbIE
padoThI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkassgspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Boruncinenue yria 1
MeXJly BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEHME TEMBI "YpaBHEHHE TPSIMOH, 1
IIPOXOJAIIEH uepe3 1B€ TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
3 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy IpSMbIMH B MHOI'OTPaHHHUKaX
1 AHanuTUYeCKHe METObI pacuéra yria 1
MEXy INIOCKOCTSIMUA B MHOTOTPaHHUKAX
12 dopMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUM OT TOYKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEM

19 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMBbIE U TIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YIJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMA
[lepnengukyasipHbie MPSIMbIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEePIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbie MPSIMbIE U

23 MIJIOCKOCTH: TEOpEMa O TpeX
MePIeHIUKYISIpax

24 [lepnengukynsipHbie MPSIMbIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHUE: MJIOIIA 1 MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
moxooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
bopMyIIbI IS TI0Ia e, COOOparkeHUs
noaoous

[ToBTOpEHUE: IO 1 MHOTOYTOJIbHUKOB,
bopMyIIbI IS TI0Ia e, COOOparkeHUs
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEHN, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MO00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeéM Tena. OOBEM MPSIMOYTOIBHOTO
napaiesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJApaType
Ky0a; 0 TPUCEKIINH yTiia

33

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSAMOYTOIBHOTO
napaJulesenumesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napajuiesienunea

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [TpuknaaHblie 3a1a4u, CBI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 omnpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0bém
MU PAMHU/TBI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BbEMOB MUPaMUJ C OOIIIUM YTIIOM

41 ®opmyna o0béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

42 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOMN
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBI3aHHBIE ¢ 00BEMOM MHUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodHuA A0 IMIOCKOCTU




KonTponbras padbota "O0béM

41 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou HUIUHID.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXHOCTh, 00pazyromme
KOHMYeCcKoU noBepxHoctu. Konyc

51 CeueHue KOHycCa MIOCKOCTHIO,
napajuieIbHOM MII0CKOCTH OCHOBAHUS

50 YceuéHnsblil konyc. M300paxeHne KOHyCOB
1 yCEUYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUHN IMINH]PA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
MMOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHAApTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

3amaun o Teme "Tesa U MOBEPXHOCTH
BpamieHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73
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