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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  JIOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH mpeaMeTHol o0nactu «MaTtemaTuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAQJETh  OCHOBHBIMM  TIOHATHUAMU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B peaIbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUs BIaJETh METOJAMHU JIOKa3aTeNbCTB M aJrOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CTIOCOOHOCTEH 00ydaronuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPEeCca K H3yUYCHHUIO TeOMETPHH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX W MPH U3YYCHHUH IPYTHUX
y4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBHUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'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 TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpPaMMBbl, pacHpeeEHHBIM IO ToJaM OOYYEHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIHLHO M MOCTYATENBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  ycioBus i auddepeHuHanuu  O0ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
yduéTtoMm BbIOOpa Oyayiiei mpodeccun, obecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMHU B IIPOCTpaHCTBE. [lapayeapHOCTh TUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, IBYTPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHAs MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBUJIBHOM MHOTOIPDAaHHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpHI. [IpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJaspHOE MpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
IpsIMOYTOJIBHOTO Tapajienenumneqa M cienctsus u3 He€. OO0bEM mpsiMod U
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThlo. Kacanune mapa u chepsl miockocThio. I[loHATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI MOCTPOCHUS
CECUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHE BEKTOpOB. CBOMCTBa BEKTOPHOTO YyMHOXEHHsA. IIpsamoyronabHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmkenust npoctpancTBa. OToOpakeHus. J[BM>KEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAyKM U JACSTENbHOCTbIO YYEHOTO0, OCO3HaHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKkass aKTUBHOCTbH), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITEIILHO BBIJICICHHBIX KPUTCPHUERB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI 0 pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

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 HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh HMH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXKJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOMPATh CIIOCOO pELIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJa/JE€Th HAaBbIKAMU  IIO3HABATEJIbBHON  pediekcun Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yJbTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JEHUCTBUSA C JAPYTMMHM WICHAMH KOMAaHJIbl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo0);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHUE (DUTYp HA IUIOCKOCTH, BBIIOJHITH U300paKeHUsT QUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLIMMH BEKTOpam H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHS TEXHOJIOTHA.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0BEMBI U IUIOMIAJM TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallCHHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJI BPAIICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3aHHBIMA C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHMUSI, METOJ MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSTh U3YUYCHHBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHocn, NPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7 1
BexTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 1




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
O06bEéM MHOTOTpaHHHKA 17 1
4 Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 1
KPYTIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHUE, 0600IICHNE 1 17 9
cUcTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 2




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acosB

Jlara

Bcer
0 e padoThl

KoHTpo/ibHbI

IIpakTHYecKkHn
e padoThl |

H3YyYCHU

JIeKTPOHHBbIE HU(POBHIE 00pa3oBaTebHbIE
pecypcsl

OcHoBHbIE IIpaBUIIA
M300paKeHHS Ha
PUCYHKE TITOCKOCTH,
napauieNbHbIX
PSAMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka

01.09.23

https://resh.edu.ru/subject/lesson/4756/start/

ITonsTusa
CTEpEOMETPUU:
TOUKa, Ipsmas,
IJIOCKOCTB,
IIPOCTPAHCTBO.
OcHOBHBbIE TIpaBUIa
M300paKEeHHS Ha
PHUCYHKE IJIOCKOCTH,
napajuleIbHbIX
HPSIMBIX (OTPE3KOB),
CEpeIUHBI OTpe3Ka

04.09.23

https://resh.edu.ru/subject/lesson/4756/start/

ITousTHs:
MepeceKarnmecs
IUIOCKOCTH,
MepeCeKarIINeCcs
npsiMas u
MJIOCKOCTb;

07.09.23

https://yandex.ru/video/preview/11781137699300917
393



https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/
https://yandex.ru/video/preview/11781137699300917393
https://yandex.ru/video/preview/11781137699300917393

HOJIyIPOCTPAHCTBO

[NousaTus:
MepEeCEeKaAIINECs
IIOCKOCTH,
MepeCceKarIINecs
npsiMasi u
IJIOCKOCTE;
MOJTYTIPOCTPAHCTBO

08.09.23

https://resh.edu.ru/subject/lesson/6065/start/

MHoOrorpaHHukH,
n300paxeHue
MPOCTEUIINX
MPOCTPAHCTBEHHBIX
duryp,
HECYIECTBYIOIINX
00BEKTOB
MHoOrorpaHHukH,
n300pakeHune
MIPOCTEUILNX
IIPOCTPAHCTBEHHBIX
buryp,
HECYILIECTBYIOIINX
00BEKTOB
AKCHOMBI
CTEPEOMETPUU U
NIEPBBIE CJIEACTBUS
U3 HUX

AKCHUOMEI
CTEPEOMETPUHU U
NepBbIE CIECTBUS

11.09.23

14.09.23

15.09.23

18.09.23

https://yandex.ru/video/preview/78936503018864313
43

https://yandex.ru/video/preview/13651058482428585
596

https://yandex.ru/video/preview/13651058482428585
596



https://resh.edu.ru/subject/lesson/6065/start/
https://yandex.ru/video/preview/7893650301886431343
https://yandex.ru/video/preview/7893650301886431343
https://yandex.ru/video/preview/13651058482428585596
https://yandex.ru/video/preview/13651058482428585596
https://yandex.ru/video/preview/13651058482428585596
https://yandex.ru/video/preview/13651058482428585596

U3 HUX

10

11

AKCHOMBEI
CTEpEOMETPUU U
NepBbIC CIECTBUS
u3 Hux. CriocoObl
3a/1aHus IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHus
MIPSIMBIX U
IUIOCKOCTEi

N3o0pakeHue
CeUeHHH MupaMubl,
Ky0a U IPU3MBI,
KOTOPBIE TPOXOAST
yepe3 ux péopa.
N3o6paxkenue
nepeceyeHust
MOJTyYEHHBIX
IIJIOCKOCTEM.
PackpammvBanue
MIOCTPOEHHBIX
CEYCHUH Pa3HBIMU
[[BETaMU

Nzobpakenue
CCYCHUH MUPaMHIBI,
Ky0a 1 pHU3MBl,
KOTOPbIE MTPOXOAST
yepe3 ux péopa.

21.09.23

22.09.23

25.09.23

https://yandex.ru/video/preview/18266692127360890

https://yvandex.ru/video/preview/54359269334751529
43



https://yandex.ru/video/preview/18266692127360890
https://yandex.ru/video/preview/5435926933475152943
https://yandex.ru/video/preview/5435926933475152943

12

13

N3o06paxkenue
nepecedeHust
MOJTy4YEeHHBIX
IIJIOCKOCTEM.
PackpaimBanue
IIOCTPOEHHBIX
CEYCHUH Pa3HbIMU
L[BETaMU

N3o0pakeHue
CeUeHH MupaMubl,
Ky0a ¥ pu3MBl,
KOTOpBIE ITPOXOJAT
yepe3 ux péopa.
N3o6paxkenue
nepeceyeHust
HOJyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX
CEYEHUH Pa3HBIMHU
[[BETaMU

N300paxkeHue
CEYCHUH MUPaMHIBL,
Ky0a 1 pHU3MBl,
KOTOPBIE TPOXOMIST
yepe3 ux péopa.
N3obpaxenue
nepeceueHus
HOJTY4EHHBIX

28.09.23

29.09.23

https://www.youtube.com/watch?v=yCmQO90 784U

https://www.youtube.com/watch?v=TDZMM50 ngo



https://www.youtube.com/watch?v=yCmO9o_784U
https://www.youtube.com/watch?v=TDZMM50_nqo

14

IJIOCKOCTEM.
PackpaimBanue
MOCTPOCHHBIX
CEYEHUM pa3HBIMU
[[BETaMU

Meron cnenoB ais

MTOCTPOCHUS
CeueHuu

02.10.23

https://www.youtube.com/watch?v=tTFGN7xpSQU

15

Merton caenoB A
MOCTPOCHUS
ceueHuii. CBoiicTBa
nepeceueHuit
MIPSIMBIX U
IUIOCKOCTEH

05.10.23

https://www.youtube.com/watch?v=XFmoNiTylhO

16

17

18

Merton caenoB ajs
MOCTPOCHUS
ceuennii. CBoiicTBa
IepEeCEeUCHU N
NPSIMBIX U
IUIOCKOCTEM

IToctpoenue
CEYCHU! B
nupamue, Kyoe mo
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX
YEepTEKEH U 3aUCh
1aroB MOCTPOEHUS

ITocTpoenue

06.10.23

09.10.23

12.10.23

https://www.youtube.com/watch?v=bnaCblX|z9s

https://yandex.ru/video/preview/61072412913975711

13

https://yandex.ru/video/preview/29490544262595211



https://www.youtube.com/watch?v=tTFGN7xpSQU
https://www.youtube.com/watch?v=XFmoNiTyIh0
https://www.youtube.com/watch?v=bnaCblXlz9s
https://yandex.ru/video/preview/6107241291397571113
https://yandex.ru/video/preview/6107241291397571113
https://yandex.ru/video/preview/2949054426259521130

19

CEYEHUi B
nupamue, Kyoe mno
TpE€M TOUKAM Ha
péopax. Coznanue
BBIHOCHBIX
YEpTEKEN U 3aIUCh
[1aroB MOCTPOCHUS

IToctpoenue
CEeYeHU! B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX
YEPTEKEN U 3aMHUCh
1I1aroB MOCTPOEHUS

13.10.23

https://yandex.ru/video/preview/77695503012547732

08

20

[TocTpoenue
CEYCHU! B
nupamujie, Kyoe no
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX
yepTexeH U 3alnuch
11aroB MOCTPOEHUS

16.10.23

https://yandex.ru/video/preview/77695503012547732

08

21

IToBTOpEHME
TUTAHUMETPHH:
Teopema o
IPONOPLUOHAIBHBIX
orpeskax. [logobue
TPEYroJbHUKOB

19.10.23

https://yvandex.ru/video/preview/14533592080012080

817



https://yandex.ru/video/preview/2949054426259521130
https://yandex.ru/video/preview/7769550301254773208
https://yandex.ru/video/preview/7769550301254773208
https://yandex.ru/video/preview/7769550301254773208
https://yandex.ru/video/preview/7769550301254773208
https://yandex.ru/video/preview/14533592080012080817
https://yandex.ru/video/preview/14533592080012080817

22

23

24

25

IToBTOpenue
IUTAHUMETPUH:
Teopema Menenas.
Pacyersl B ceuenusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS
IUIAHUMETPUU U
CTEpPEOMETpUHN

KonTponbhas
pabota "AKCHOMBI
CTEPEOMETPHHU.
Ceuenus"

Bzaumuoe
pacnosoKeHue
IPSIMBIX B
IIPOCTPAHCTBE.
CxpemuBaromuecs
npsimele. [Ipu3naku
CKPELIUBAIOIINXCSA
IPSIMBIX.
ITapautenpHbIe
psIMbIE B
IIPOCTPAHCTBE

Teopema o
CYILLIECTBOBaHHUU U
€MHCTBEHHOCTH
IPsIMOi
napasieaIbHON

20.10.23

23.10.23

26.10.23

17.10.23

https://yandex.ru/video/preview/10410585370271897

622

https://yandex.ru/video/preview/10795472413594542

184

https://www.youtube.com/watch?v=kXcCDUbfR88



https://yandex.ru/video/preview/10410585370271897622
https://yandex.ru/video/preview/10410585370271897622
https://yandex.ru/video/preview/10795472413594542184
https://yandex.ru/video/preview/10795472413594542184
https://www.youtube.com/watch?v=kXcCDUbfR88

JIAHHOM TIPSIMOW,
MPOXOIAIIEH yepe3
TOYKY MPOCTPAHCTBA
U He JIeKalle Ha
JTAaHHOU MPSIMOiA.
Jlemma o
MepECCUCHU U
napauieIbHbIX
MPSIMBIX
INIOCKOCTBIO

[TapannensHOCTD
TpeX MPSIMBIX.
Teopema o Tpéx

https://yandex.ru/video/preview/15054747680568099

26 napaIebHBIX 09.11.23 096
npsmMbix. Teopema o
CKPEIIHBAIOIINXCS
MPSIMBIX
[TapamiensHoe
IPOEKTHPOBAHHE.
OcHOBHBIE CBOWCTBa https://yandex.ru/video/preview/74116470683839884
napauIebHOTO 15
27 IIPOEKTUPOBAHHUS. 10.11.23 https://yandex.ru/video/preview/76169981218698130
N3obpaxenue 66
pasHbIX puryp B
napasuieIbHON
TIPOCKITUH
LlenTpanbHas https://yandex.ru/video/preview/10358691442788323
28 MPOEKIHs. YTOJI C 13.11.23 963

COHaIIpaBJICHHBIMHU



https://yandex.ru/video/preview/15054747680568099096
https://yandex.ru/video/preview/15054747680568099096
https://yandex.ru/video/preview/7411647068383988415
https://yandex.ru/video/preview/7411647068383988415
https://yandex.ru/video/preview/7616998121869813066
https://yandex.ru/video/preview/7616998121869813066
https://yandex.ru/video/preview/10358691442788323963
https://yandex.ru/video/preview/10358691442788323963

CTOpPOHAaMH. YTOI
MEXIY IPSIMbIMU

29

3amauu Ha
JI0Ka3aTelIbCTBO U
HCCIIeIOBaHUE,
CBsI3aHHBIC C
PacIoI0KECHHUEM
IPSIMBIX B
IIPOCTPAHCTBE

16.11.23

https://yandex.ru/video/preview/53873220325793804
10

30

[TonsTus:
IapaJIeIbHOCTh
pSAMON 1
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[Tpuznak
IapaJUIEIbHOCTH
psIMOM U
IIJIOCKOCTH.
CgoiicTBa
NapajuieIbHOCTH
IpsAMON U
IIJIOCKOCTH

17.11.23

https://resh.edu.ru/subject/lesson/6065/start/125651
/

31

I'eomerpuueckue
3a/1a4u Ha
BBIYMCIICHUE U
JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapajuIeIbHOCTHIO
MIPSIMBIX U

20.11.23



https://yandex.ru/video/preview/5387322032579380410
https://yandex.ru/video/preview/5387322032579380410
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

IIJIOCKOCTEN B
MIPOCTPAHCTBE

32

33

[TocTpoenue
CeUYeHUS,
IIPOXOJIAIIETO Yepes3
JAHHYIO MPSIMYIO Ha
yepTrexe u
napasuieIbHOTO
JIPYroil mpsIMOM.
Pacuér oTHOLIECHNMI
[TapannensHas
MPOEKIINS,
MPUMEHEHUE IS
MOCTPOCHHUS
cedeHui kyba u
napajuiesenumnesa.
CgoiicTBa
napasuiesenunena u
TIPU3MBI

23.11.23

24.11.23

https://ege-study.ru/stereometriya-zadachi-na-

postroenie-sechenij/?ysclid=Imt993g2r3368190839

34

ITapautenpHbIE
IJIOCKOCTH.
[Ipu3naku
apauIeIbHOCTH
JIBYX IUIOCKOCTEN

27.11.23

35

Teopema o
napauieIbHOCTU U
C€IUHCTBEHHOCTHU
IJIOCKOCTH,
MPOXOIAIIEH uepe3

30.11.23



https://ege-study.ru/stereometriya-zadachi-na-postroenie-sechenij/?ysclid=lmt993g2r3368190839
https://ege-study.ru/stereometriya-zadachi-na-postroenie-sechenij/?ysclid=lmt993g2r3368190839

TOYKY, HE
MIPUHAIJICIKALLY IO

JTAaHHOM IIOCKOCTH
U CIEJCTBUS U3 HEE

36

37

38

CsoiicTBa
napauieIbHbIX
IUIOCKOCTEH: O
napauieIbHOCTH
MPSMBIX
MIePECCUCHHS TIPH
MEPECCUCHHH JIBYX
napauieIbHbIX
IIJIOCKOCTEN TPEThen

CBolicTBa
napajieabHbIX
INIOCKOCTEH: 00
OTpe3Kax
napauieIbHbIX
MPSIMBIX,
3aKTI0UEHHBIX
MEXIY
napajuieIbHbIMU
IJIOCKOCTSIMH; O
NepeCeueHNH
IPSIMOM C IBYyMsI
napauieIbHBIMU
IUIOCKOCTSIMHU

IToBTOpeHue:
teopema [Iudaropa

01.12.23

04.12.23

07.12.23




Ha IIJIOCKOCTH

39

40

41

42

43

[ToBTOpEHME:!
TPUTOHOMETPUS
PSIMOYTOJIBHOTO
TPEYroJIbHUKA

CgoiicTBa KyOa 1
IPSIMOYTOJIBHOTO
napaenenumneaa

Beruncnenue nnuH
OTPE3KOB B KyOe 1
IPSIMOYTOJIBHOM
napajuleJenune1e
ITepnienuKynsipHOC
Th OPSIMOM U
IJIOCKOCTH.
ITpusnax
NEPIEHANKYISAPHOCT
Y IIPSIMOM U
IIJIOCKOCTH
IlepnenaukynspHoc
Tb NIPSIMOM U
IIJIOCKOCTH.
[Ipn3nak
MEPHEHANKYISIPHOCT
U IPSIMOM U
IIJIOCKOCTH

08.12.23

11.12.23

14.12.23

15.12.23

18.12.23

44

Teopema o
CYILLIECTBOBaHUH U
C€IUHCTBEHHOCTHU

21.12.23

https://yandex.ru/video/preview/15506514247144386

372



https://yandex.ru/video/preview/15506514247144386372
https://yandex.ru/video/preview/15506514247144386372

45

46

IPSIMOH,
MPOXOIAIIEH yepe3
TOYKY MPOCTPAHCTBA
n
MEePIECHIUKYISPHON
K IIJIOCKOCTH
IInockoctu n
MEePICHINKYJISIPHBIE
HM NpsIMBIC B
MHOTOTpaHHHUKAaX

ITmockoct n
MEPIECHIUKYISIPHBIE
UM TIPSIMBIC B
MHOTOT'PaHHHKAX

22.12.23

25.12.23

47

[Iepnennukymnsp u
HAKJIOHHAS.
ITocTpoenue
NEPIIEHIUKYJIApa U3
TOYKH Ha MIPSIMYIO

28.12.23

https://www.youtube.com/watch?v=L5d 07zRquk

48

[Iepnenpukynsp u
HAKJIOHHAaS.
ITocTpoenue
NEPIIEHIUKYJIApa U3
TOYKH Ha MIPSIMYIO

29.12.23

https://yandex.ru/video/preview/12196462431545997

287

49

Teopema o Tpéx
HEePICHANKYIIApax
(mpsimast u
oOpatHasi)

https://dzen.ru/video/watch/61ffc10f84dd2d271ba70

116

50

Teopema o Tpéx



https://www.youtube.com/watch?v=L5d_o7zRquk
https://yandex.ru/video/preview/12196462431545997287
https://yandex.ru/video/preview/12196462431545997287
https://dzen.ru/video/watch/61ffc10f84dd2d271ba70116
https://dzen.ru/video/watch/61ffc10f84dd2d271ba70116

MEPIICHIUKYIISpaxX
(mpsimast 1
obpatHas)

o1

Yron mexny
CKPELIMBAIOIIMMUCS
PSIMBIMU

52

ITouck
MEPIECHINKYISAPHBIX
MPSAMBIX C TOMOIIBIO
MEPIECHINKYISAPHBIX
IUIOCKOCTE

53

54

OpTtoronanbHoOe
MIPOCKTUPOBAHHUE

[TocTpoenue
cedeHui Kyoa,
IIPU3MBI,
[IPaBUIILHON
paMUBbI ¢
ITOMOIIBIO
OPTOTrOHAJILHOU
IIPOEKINU

55

[TocTpoenue
cedeHuil Kyoa,
MIPU3MBI,
IIPaBUIILHOMN
MUPAMHU/JIBI C
IIOMOLLIBIO
OPTOrOHAJILHOU
IIPOEKLUU




56

57

58

59

60

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IJIOCKOCTH.
[TnockocTtu
CUMMETpPUH B
MHOTOTpaHHHUKaX

[Ipusnak
MEePIEeHIUKYISPHOCT
U NPAMOU 1
MJIOCKOCTH KaK
CJIEJICTBUE
CUMMETPUU

[IpaBunbHBIE
MHOT'OTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH JI0
IIJIOCKOCTH

IIpaBunbHbBIE
MHOTOTPaHHHKH.
Pacuér paccrosinuii
OT TOYKH J0
IIJIOCKOCTH

CriocoObl OIyCTHTD
NEPIEHIUKYJIAPBL:
CUMMETpPHS, CABUT
TOYKH T10
napasieaIbHON
IpSAMOi




61

Casur 110
HenapaJlJIeIbHOU
NPSAMOM, U3MEHEHHUE
paccTosaHuin

62

63

64

65

66

Kontponbnas
pabora "B3aumuoe
pacrosaoKeHue
HPSIMBIX U
IIJIOCKOCTEH B
npocTtpaHcTBe"

[ToBTOpeHue: yroiu
MEXly NPSMBIMHU Ha
IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYrOJIbHUKE,
TeopeMa KOCHHYCOB

IToBTOpEHME: yroa
MEXIY
CKPELIUBAIOIIMMUCS
IpsIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuyeckue
METO/IbI
BBIUMCJICHUS yIJIa
MEXly MPSMBIMH B
MHOTOIPAHHHUKAX
JIByrpaHHBIN yroJI.
CpoiicTBO




JIMHEHHBIX YIJIOB
JBYTPaHHOIO yrja

67

[IepnieHauKyIsIpHBIE
IIOCKOCTH.
CBoiicTBa B3aHMHO
NepHEHIUKYISPHBIX
IUIOCKOCTEH

68

69

70

71

[Ipu3nak
NePHEHANKYIISIPHOCT
1 TIIJIOCKOCTEH;
Teopema O IpsIMoi
MIEPECEUCHHUS IBYX
IJIOCKOCTEH
NepHEeHIUKYISPHBIX
TPEThEil MIIOCKOCTH

[IpssmMoOyTOIBHBII
napajuleJIenuInesn;
KyO; u3MepeHus,
CBOMCTBA
IPSIMOYTOJIBHOTO
napaenenunesa

Teopema o
JraroHaan
MPSIMOYTOJIBHOTO
napajjienenuneaa u
CIIEICTBHE U3 HEE

Crepeomerpuueckue
U TIPUKJIaTHBIE
3aJauu, CBSI3aHHbIE




CO B3aMMHBIM
PpacCioIoOKECHUEM
MMpAMBIX U
IIJIOCKOCTHU

72

73

IToBTOpeHue:
CKPEILMBAIOIINECS
psIMBbIE,
napaJuleJIbHbIC
IUIOCKOCTH B
CTaHapTHBIX
MHOI'OrpaHHHUKax

[Tapa nmapanmienpbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIIHNXCS
MPSMBIX,
paccTosTHUE MEXIY
CKPEITUBAOIINMUCS
PSIMBIMU B
MPOCTHIX CUTYaIIUSIX

74

Paccrosnue ot
TOYKH 10
IUIOCKOCTH,
paccTosiHue OT
NpsMOM 10
MIOCKOCTH

75

Brmuncienue
pacCTOSIHUN MEXITY
CKPEIIMBAOIIUMHUCS
MPSMBIMH C




MIOMOIIbIO
NEePIEeHIUKYISPHOM
IJIOCKOCTH

76

77

78

TpéxrpanHslii yroi,
HEpaBEHCTBA JJIS
TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa,
TEOpPEMBbI KOCHUHYCOB
U CHHYCOB JIJIs
TPEXTPaHHOTO yIiia

OJIEeMEHThI
chepuueckon
T€OMETPHUH:
reoIe3nIecKue
JIMHUH Ha 3eMIie

Kontponbnas

pabota "YTibl U
paccTostHus"

79

Cucremaruzanus
3HAHHI
"MHOrorpaHHuK u
€ro PJIEMEHTHI"

80

ITupamua. Buasl
ApaMu/.
IIpaBunpHas
nupamuia

81

[Tpusma. [Ipsimas u
HAaKJIOHHAs [TPU3MBI.
IIpaBunpHas npuzma




82

83

[Ipssmon
napajuiejenumes,
IPSIMOYTOJIbHBIN
napajuiejenuIes,
Ky0

Brimykiisie
MHOT'OTPaHHUKH.
Teopema Ditnepa

84

Brimykiisie
MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBuisibHBIE U
IIOJIyTIPABUJIbHBIE
MHOTOTPaHHUKHU

85

Kontponbnas
paborta
"MHororpanHukm"

86

87
88

ITonsiTue BexkTOpa Ha
MJIOCKOCTH U B
IIPOCTPAHCTBE

CyMMa BEKTOpOB

Pa3zHocTh BEKTOPOB

89

90

IIpaBuio
napajuleenune1a

YMHOXKEHNE
BEKTOpa Ha YUCIIO

91

Paznoxenne
BEKTOpa 1o 0azucy




TPEX BEKTOPOB, HE
JIe)KaIUX B OMHOMU
IIOCKOCTH

92

93

94

CxkansipHoe
MIPOU3BEICHUE
Brruncnenue yria

MEX]y BEKTOpaMH B
IIPOCTPAHCTBE

[Ipocreiimue 3amaun
C BEKTOpaMu

95

IIpocreiimue 3am1aun
C BEKTOpamu

96

97

[Ipocreiimue 3amaun
C BEKTOpaMu

[Ipocreiimue 3amaun
C BEKTOpaMu

98

0O00011eHue u
CUCTCMaTHu3alusa
3HAHUN

99

100

101

0O00011eHue u
CUCTCMaTnu3alusa
3HAHUN

Hrorosas
KOHTpOJIbHAs paboTa
Hrorosas
KOHTpOJIbHAs paboTa

102

0O000meHne n
CUCTCMaTHU3aIuAa




3HAHUI

OBIIEE KOJIMYECTBO
YACOB 110
[NPOT'PAMME

102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m . Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTeJIbHbIC
padoThI padoTsbI
pecypchl

1 [ToBTOpenue Tembl "KooparHaTel BEKTOpa 1

Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansspHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1

MeXJ1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1

MPOXOJISIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHaUTHYECKHE METO/IbI pacuéTa yria 1

MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1

MEX/1y TJIOCKOCTSIMH B MHOTOI'paHHUKAX

OpMyJla PacCTOSIHUS OT TOYKHU 10

12 o 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUKHU 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEUECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPELMBAIOIIUMUCS
MPSIMBIMA
[lepnieH UKy IsIpHBIE TIPSIMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieH UKy IsIpHBIE TIPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIEeHIUKYISIpax

24 IlepnieHIuKyIsIpHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI 15t
Iomaaen, CoOoopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaesnenumnena

32

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

33

34

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSAMOYTOIBHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napajuiesienunea

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKre 3aJauu, CBI3aHHBIE C
BBIUYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [TpuknaaHblie 3a1a4u, CBI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ ¢ OOIIUM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKre 3aauu, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKIIOHHOU

b

TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00bEMOM MTUPAMUJIBI

46 [Tpumenenue o0bEMOB. Boruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomanp MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN MWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3a1auu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

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

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIC
o 100us

68

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

69

70

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 006 00bEMe
IpsAMOro qujinHApa

Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHUEM 00bEMOB IIMITHHIIPA,
KOHycCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJIOINA M TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IlIapa U
wiomazabio cepsl. COOTHOILIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHHEM 00BEMOB Tell | IIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBuxenust npoctpaHcTBa. OToOpakeHus.
JIBrokeHus u paBeHCTBO (uryp. O0mme
CBOICTBA IABMKEHUI

Buabl nBukeHnil: napauiebHbIN
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"ITapannenbHOCTh TPSAMBIX M IIOCKOCTEH
B ITpoCTpaHcTBE"

87

O6o6matonee nopropenue 11 nousruii u
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B ipocTpaHcTae”

88

O6o6mmatomiee nopropenue 11 nonsaruii u
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTse"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"[Tnomaam MOBEPXHOCTH U OOBEMBI
KpyrJibix Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. ['eomerpus, 10 xkmace/ Mepsmsik A.I'., Homuposckuii JI.A.,
[Tonskor B.M.; nox penakuueit [lononasckoro B.E., OG1iecTBo ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkunonepHoe

06HICCTBO «M3partenbcTBO «HpOCBCIHeHI/IG»

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJISA

['eomerpus. 10 knacc. Metoaudeckoe nocodue. YriayOiaeHHbId ypoBeHb - by1ko
E.B., Mep3msik A.I'. u ap. OO11eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-TI'PA®y; AkiinonepHoe 00111eCcTBO

«M3parenscTBO «IIpocBenieHne»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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