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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 ~ JIOTWYECKOE  MBIIUICHHE,  (GOpMUpPyEeMOe  TpH  U3YYCHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUHM 33/1a4 €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€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka 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.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

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

dbopMupoBaHHE  yMEHHUS  BJQJETh ~ OCHOBHBIMM  TIOHATHUAMU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHMs BIaJEThb METOJAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3YUEHUIO TE€OMETPUU;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  TMPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaOTCs:  «[IpsiMble W IJIOCKOCTH B MIPOCTPAHCTBE»,
«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 JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpPaMMBbI, PacHpeleEHHBIM IO ToJAaM OOYYEHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
Tr€OMETPUUYCCKUMH TMMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[Tepexon Kk M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

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

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
yduétoMm BbIOOpa Oyayiiei mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
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

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

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
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 IIPOCTpAaHCTBE. [lapayieapHOCTh TUIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoekuuss  ¢Gurypsl Ha  IIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, IMHEWHBIA YTOJI ABYTPAHHOTO yTila. TpEXTpaHHbIi 1 MHOTOTPAHHBIE YTJIBL.
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! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yroibHass nUpamujaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHpPaMUJBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU 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 TO4YEK. YTOJd Mexay BekTopaMu. CKalsipHOE MPOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacmnosioxxeHue
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
OpsIMOYTOJIBHOTO Tapajiienienumneaa M cienctsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockoctsio. [loHsATHE MHOTrOrpaHHUKA,



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 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U TIPOXOAIINE Yepe3 BEPIIMHY ), CEUCHUS I1apa, METObI TIOCTPOCHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBOHCTBA BEKTOPHOTO YyMHOXEHMS. IIpsMoyrosibHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OToOpakeHus. J[BUKEHHUS U PaBEHCTBO (QUTYP.
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
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOIIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
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
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

S) 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 (u3uuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuuHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypol Kak CpEICTBOM IO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

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

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPXKIACHUSIX, Mpejaratb KPUTECPUU IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI 10 pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX 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
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(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 - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

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

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.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th HABbIKAMU  IIO3HABATEJIbBHON  pediekcuu Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl padoOT, JOroBapuBaThcs, OOCYXKAaTb NPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUS C JPYTMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a7a4 U MPOBEJACHUU MaTeMaTHYECKUX PACCYKIACHUM;

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 IPOCTPAHCTBE;

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

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, MPSIMOYTONBHBIN Mapajuieenunea, Kyo0);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

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

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH MMOHATHUAMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTU;

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

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MMOCTPOECHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPakKTUUECKUE 3aJlauu,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
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(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIOMIAJAM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

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

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEYEHHUS TeJl BpPAllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B ICKAPTOBOW 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 ONEPUPOBATh TOHSATUSMH, CBS3aHHBIMA C JBHXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpazoBaHusl Mo00us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluU, IPUMEHSATh N3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHH U TEOpPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
https://resh.edu.ru/office/user/profile/
1 BBenenmne B crepeoMeTpuio 23 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 Bzaumnoe PACIIOIOKCHHUEC IPSAMBIX B 6 1 https://www_yaklassfu/
IIPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 HapaJIJIeJILHOCTb IMPAMBIX U IIJIOCKOCTEN B 8 O https://www_vaklass-ru/
MIPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 [epneHANKYIAPHOCTD NPSIMBIX H o5 https://www.yaklass.ru/
IJTOCKOCTEMN B MPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 VB H pACCTOSHHS 16 0 https://www.yaklgss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 MHOrOrpaHHHKH 7 1 https://www.vaklgss.ru/
https://ege.sdamgia.ru
7 BeKTODLL B IDOCTHANCTE 12 0 https://resh.edu.ru/office/user/profile/
cKTop POCTpaHCTBe https://www.yaklass.ru/



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
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https://ege.sdamgia.ru

HOBTOpCHI/IC, O606H.[CHI/IC n cucreMaru3anusa

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/
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11 KUJIACC
KoanuecTBo 4acoB
HaumenoBaHue pa3iesioB U TeM JuiekTpOoHHbBIE (HU(POBDbIE)
Ne i/m KoHTpoJbHbIe
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbl
https://resh.edu.ru/office/user/profile/
1 AHanutuyeckas reoMeTpus 15 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 [ToBTOpenue, 0000LIIEHNE U 15 1 https://www.yaklass.ru/
cucTeMaTu3alus 3HaHui https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 O0BEM MHOTOTpaHHUKA 17 1 https:/ WWW'Vakl"flss'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 Tena Bpamens 24 1 https://www.vakle_lss.ru/
https://ege.sdamgia.ru
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 1 https://resh.edu.ru/office/user/profile/

KpPYIJIBIX TEIl

https://www.yaklass.ru/
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https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

6 JIBroKeHUS 5 :
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/

7 IToBTOpenue, 0000MIEHNE U 17 https://www.yaklass.ru/
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne i/ Tema ypoka

1 OcHOBHBIE MpaBWIIa H300paKEHUS HA PUCYHKE TUIOCKOCTH, TAPAJIICIIBbHBIX TPSIMBIX 05.09.2023
(OTpe3KOB), cepeIMHBI OTPE3Ka

) [ToHATHS CTEpEOMETPHUH: TOUKA, PsMasi, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MpaBHIa 06.09.2023
M300pakeHNs Ha PUCYHKE TUIOCKOCTH, MapauIeIbHBIX MPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

3 [TonsATHS: TEepeceKaronIuecs MIOCKOCTH, MEPECEKAOITUECS PsMas U TI0CKOCTb; 07.09.2023
MOJTYTIPOCTPAHCTBO

4 [TonsTuA: MepeceKkaromuecs MI0CKOCTH, MEPECEKAIONINECs MPsIMasi M INIOCKOCTH; 12.09.2023
HOJYIPOCTPAHCTBO

5 MHororpaHHuKH, H300paKeHHE POCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP, HECYIIECTBYIOIINX 13.09.2023
00BEKTOB

6 MHororpaHHUKH, H300paKeHHE IPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP, HECYIIECTBYIOIINX 14.09.2023
00BEKTOB

7 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX 19.09.2023

8 AKCHOMBI CTEPEOMETPUH U TEPBBIE CIEACTBUS U3 HUX 20.09.2023

9 AKCHOMBI CTEPEOMETPUH U NEepBBIE CleACTBUSA U3 HUX. CrocOObI 3a/1aHus IPSMBIX U 21.09.2023
iockocTell B mpoctpaHcTBe. O003HAUECHHUS MPSIMBIX U MIIOCKOCTEHN
N300pakeHue ceueHuil mupaMubl, Kyoa u Ipu3Mbl, KOTOpbIE IPOXOAAT Yepe3 Ux peodpa. 26.09.2023

10 N300pakeHue nepecedeHus NOIy4eHHBIX MI0CKocTel. PackpalnBanue mocTpoeHHbIX
CeUeHHH pa3HBIMH LIBETAMH
N300paxenune cedyeHuit nmupamuabl, Ky0a 1 MpU3Mbl, KOTOpPbIE IPOXOJAT Yepe3 ux peopa. 27.09.2023

11 N300paxeHne nepeceveHns MOMyuYeHHBIX INIOCKOCTEeN. PackpalinBanye mocTpoeHHbIX

CEUCHUI Pa3sHbIMHU [IBETAMU




N300pakeHne ceueHuil mupaMupl, Kyda v Ipu3Mbl, KOTOPbIE TPOXOASIT Yepe3 ux peopa. 28.09.2023
12 N300pakenue nepecedyeHus NoIy4eHHBIX MJI0CKOCcTel. PackpalinBanue mocTpoeHHbIX
CEUCHMH pa3HbIMH LIBETAMU
N300pakeHne ceueHuil mupaMubl, Kyda u Ipu3Mbl, KOTOPbIE TPOXOAAT Yepe3 ux peodpa. 03.10.2023
13 N300pakeHue nepecedeHus NoIy4eHHBIX MII0CKOCTel. PackpaimmBanie mocTpoeHHbBIX
CEUCHHI Pa3HBIMH LIBETAMH
14 Meton cieqioB il IOCTPOEHUS CEUeHU I 04.10.2023
15 Merton ciieoB Uit NOCTpOoeHUs ceueHuil. CBOMCTBA EPECEUEHUM NPSAMBIX U INIOCKOCTEN 05.10.2023
16 Meton cienoB it MOCTpoeHUs ceueHuil. CBOMCTBA epeceyeHH NPSMBIX U MJIOCKOCTEN 10.10.2023
17 [TocTpoenue ceueHuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Coznanne BEBIHOCHBIX 11.10.2023
YepTEKEH U 3aMUCh [IaroB MOCTPOCHUS
18 [TocTpoeHue ceuenuii B nupamuse, Kyoe no Tpém Toukam Ha péopax. Co3gaHne BBIHOCHBIX 12.10.2023
YyepTekeil U 3aluch MaroB MOCTPOEHUS
19 [Toctpoenue ceuenuii B mupamuie, Kyoe o Tpém Toukam Ha péopax. Co3qaHue BHIHOCHBIX 17.10.2023
YepTEKEH 1 3aIUCh IaroB MOCTPOSHUS
20 [Toctpoenue ceuenunii B mupamuie, Kyoe no Tpém toukam Ha p€Opax. Co3naHue BHIHOCHBIX 18.10.2023
YepTEKEH 1 3aIUCh [IaroB MOCTPOSHUS
21 [ToBTrOopenue niaanuMeTpuu: Teopema o MPONOPIHMOHAIBHBIX OTpe3kax. [logobue 19.10.2023
TPEYTOJIbHUKOB
99 [ToBTOopenne mnanumerpun: Teopema MeHenas. PacueTsl B ce4eHHSIX HAa BBIHOCHBIX YE€pPTEkKaX. 24.10.2023
HcTopus pa3BUTHS TUTAHUMETPHH U CTEPEOMETPHH
23 KonrtpomnsHas pabora "Akcrnomsl crepeomerpun. CeueHus" 25.10.2023
24 B3anmMHoe pacronoxxeHre npsaMbIX B mpocTpancTse. CkperuBatoniiecs npsmMele. [Ipuznaku 26.10.2023
CKpelrBaromuxcs npsaMeix. [lapamienbHble IpsiMble B TPOCTPAHCTBE
25 Teopema o CyIleCTBOBAHMYU Y €IMHCTBEHHOCTH MPSIMON NapajieIbHON JaHHON PSIMOMH, 7.11.2023




IIPOXOAAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXKAIeW Ha TaHHOM IIpsMoii. JIleMma o
[IePEeCeUEHUH NapauIEIbHbIX IPSAMBIX INIOCKOCTHIO

26 [TapamtensHOCTB Tpex NpsMBIX. TeopeMa 0 TpEX napajlieNnbHbIX IpsMbIX. TeopeMa o 8.11.2023
CKPEILMBAIOIIUXCS IIPSAMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MMAPAJIIIEIIBHOIO IPOEKTUPOBAHHS. 9.11.2023
N300pakenue pasHbIx GUryp B napamiesibHOW IPOEKIHH

28 LenTpanpHas npoeKuusa. YT0JI ¢ COHAIIPABJICHHBIMHA CTOPOHAMM. YTOJ MEKIY MPSIMBIMU 14.11.2023

29 3agadu Ha JOKA3aTeIbCTBO U UCCIIEA0BAHKE, CBI3aHHBIE C PACHIOIOKEHUEM IPSIMBIX B 15.11.2023
IIPOCTPAHCTBE

30 [TonsTHS: MapaIeNbHOCT IPSAMOM U INIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak nmapauienbHOCTH 16.11.2023
IIPSIMOH U TNIOCKOCTH. CBOMCTBA NAapajuIeIbHOCTU IPSIMOM U INIOCKOCTU

31 I'eomeTpryeckue 3a1a4n Ha BRIYUCIICHUE U 10KA3aTEIbCTBO, CBA3AHHBIE C IAPAILIEIBHOCTBIO 21.11.2023
IIPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE

30 [TocTpoeHne ceuenus, MPOXOAAIIEro Yepe3 JaHHYI0 IPSIMYI0 Ha 4YepTEeke U NapajlIeIbHOTO 22.11.2023
JIpyrou npsamoii. Pacuér oTHomeHun

33 [MTapannenbHas MpoeKIMs, IPUMEHEHUE Ul IOCTPOSHHUS CEUEHUI KyOa 1 mapaJulenenunea. 23.11.2023
CBoiicTBa napaeienunena i Ipu3Mbl

34 [TapannenpHbie muockocTu. 1Ipu3Haky mapamienbHOCTH ABYX INIOCKOCTEN 28.11.2023

35 Teopema o napannenLHocjm Y €IMHCTBEHHOCTH IUIOCKOCTH, MIPOXOIALIECH Yepe3 TOUKY, He 29.11.2023
IIPUHAJICKANTYIO TAHHOW MIJIOCKOCTH M CIENCTBHA U3 HEE

6 CBoiicTBa napajyIeIbHbIX IJIOCKOCTEN: O NapaJlIeIbHOCTH MPSAMBIX IEPECECUEHUS IPU 30.11.2023
[IEPECEYEHNH JIBYX ITapAIJICIIbHBIX IIJIOCKOCTEN TPEThER
CBoiicTBa napajienbHbIX IJIOCKOCTEN: 00 OTpe3Kax MapajuleIbHbIX MPSIMBIX, 3aKITFOUEHHBIX 05.12.2023

37 MEXly TapajuIeIbHBIMU INIOCKOCTSIMH; O IEPECEYCHUH ITPSIMON € ABYMs NapaJUIeIbHBIMH
IIJIOCKOCTSAMU

38 IToBTopenue: Teopema [Indaropa Ha mIOCKOCTH 06.12.2023




07.12.2023

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CBoiicTBa Ky0a 1 MPSMOYTOJIHHOTO MapaJlyIe/ICIIHIIE 1A 12.12.2023

41 Brruucrenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM HapaljieNenuIee 13.12.2023

42 [lepneH MKy IAPHOCTD NPSIMOM U INIOCKOCTH. [Ipu3HaK NeprneHAUKyIAPHOCTH IPSIMOU U 14.12.2023
TUIOCKOCTH

43 [eprieHAUKYISIPHOCTH MPSAMOM | IJIOCKOCTHU. [Ipu3HaK MepHeHIUKYIIPHOCTH IPSIMOH U 19.12.2023
IJIOCKOCTH

44 Teopema 0 CynieCTBOBAaHMH U €AMHCTBEHHOCTH IIPSIMOU, IPOXOJAIIECH YePe3 TOUKY 20.12.2023
MIPOCTPAHCTBA U MEPIECHINKYIISIPHON K TUIOCKOCTH

45 [TnockocTu ¥ epneHAUKYIISIPHBIE UM MPSIMbIE B MHOTOIPaHHUKAX 21.12.2023

46 [TnockocT ¥ NepreHANKYIApHBIE UM PSIMbIE B MHOTOTpaHHHKaX 26.12.2023

27.12.2023
47 [lepnienaukynsip u HakiIoHHas. [TocTpoeHne nepneHuKyIsIpa U3 TOUKU Ha IPSIMYIO
28.12.2023

48 [lepnienaukynsip u HakIoHHas. [TocTpoeHne nepneHuKyIsIpa U3 TOUYKU Ha IPIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsimas 1 oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsmas 1 oOpaTHas)

51 VYT0) MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMU

52 [Monck mepreHANKYISIPHBIX IPSIMBIX C IIOMOMIBIO MTEPIIEHANKYIISIPHBIX IJIOCKOCTEH

53 OproroHanbHOE MMPOSKTUPOBAHNE

54 ITocTpoenue ceueHuit Kyoa, IpU3Mbl, IPABUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAIEHON

IIPOEKIINH




[TocTpoenue ceueHuit Kyoa, IpU3Mbl, TPABUIBHON MUPAMUIBI C TOMOIIBIO OPTOrOHAIEHON

55
IIPOEKLIUU

56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [11ockocTu cummerpuii B
MHOTOTpaHHUKAX

57 IIpu3Hak nepneHIuKyISIPHOCTH MPSIMON U TUIOCKOCTH KaK CIEACTBUE CUMMETPHH

58 IIpaBuiibHBIE MHOTOIpaHHUKH. Pac4€r paccTOSHUI OT TOYKHU A0 IUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU 10 INIOCKOCTH

60 CriocoObl OIyCTUTh NEPIEHANKYIIAPbl: CAMMETpPHUS, CIBUT TOYKHU IO MapajlieIbHON MpsMOn

61 CrBur 1o HenapajIeIbHOU MPSMOM, U3MEHEHUE PACCTOSTHUI

62 KonTponbHas padota "B3aumMHoe pacnonoxeHue NpsSMbIX U IJIOCKOCTEN B IPOCTpaHCcTBE"

63 [ToBTOpEHME: Yroa MeKay NPSIMBIMU Ha INIOCKOCTH, TPUTOHOMETPUS B ITPOU3BOJIBHOM
TPEYroJbHUKE, TEOPEMA KOCHHYCOB

64 IToBTOpEHME: YrOa MEXKIY CKPEIIUBAOIIMMHUCA IIPSIMBIMU B IIPOCTPAHCTBE

65 I'eomeTprueckue METO bl BEIUUCICHUS YIJIa MEXTy IPSIMBIMA B MHOTOI'PaHHUKAX

66 JIByrpansblil yroj. CBOMCTBO JIMHEHHBIX YIJI0B JBYTPAHHOIO yIia

67 IlepnenukynspHble naockocTy. CBOMCTBA B3aUMHO MEPIEHIUKYIISIPHBIX TUIOCKOCTEN

68 [Ipu3Hak nepneHANKyISIPHOCTH IUIOCKOCTEN; TeopeMa O IPSIMOM MepeceUeHns IByX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEN TNIOCKOCTH

69 [IpsiMoyroibHBII Mapauienenunen; Kyo; n3MepeHus, CBOICTBa NPSIMOYTOJILHOTO
napajulelIenunena

70 Teopema o nuaroHanu NpsSIMOYTOJILHOTO MMapalIeNIENUAIIEa U CIEICTBUE U3 HEE




CTGpGOMeTpI/I‘IeCKI/Ie W NPUKIIAAHBIC 3a1a41, CBA3aAHHBIC CO B3AMMHBIM PACIIOJIOKCHUCM

71
IPSIMBIX U IJIOCKOCTU

79 [ToBTOpEHME: CKPELIMBAIOLIUECS MPSMBIE, TAPAJIEIbHbIE IJIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHUKAX

73 [Tapa napayiesbHBIX INIOCKOCTEW Ha CKPEILHUBAIOIINXCS NPSMBIX, PACCTOSTHUE MEXKIY
CKPEILMBAOIIAMUCS IPSIMBIMU B IIPOCTBIX CUTYyaLUIX

74 PaccTositHue OT TOUKH 10 TIIIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 INIOCKOCTH

75 Boruncnenue paccToSHUN MEX1y CKPELIUBAIOLIMMUCS NPSIMbBIMH C IOMOIIBIO
MEPIEeHIUKYIISIPHOM III0CKOCTH

76 Tpéxrpanuslii yroi, HepaBeHCTBa AJIs TpeXrpaHHbIX yrioB. Teopema [Iugaropa, reopemsl
KOCHUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOIO yria

77 DNeMeHTHI CPePUIECKON TreOMETPUH: T€0Ie3NUCCKHIE JTMHIH Ha 3eMIie

78 KonTpomnbHas padota "Yriel u paccrosHus"

79 CucremaTtuzanus 3HaHuN "MHOTOrpaHHHK U €70 3JIEMEHTHI"

80 [Iupamuna. Buasl nupamuz. IpaBunbHas nupamuaa

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas nprusma

82 [Ipsimoit mapasuienenunesn, NPSAMOYTOJIbHBINA apajenenurnes, Kyo

83 Brinyknblie MHOrorpanHuku. Teopema Oitniepa

84 Brimykiieie MHOrorpanauku. Teopema Diinepa. [IpaBriibHbIE U TOTYIIPAaBUIBHBIE
MHOTOTpaHHUKHU

85 KonrtponsHas pabora "MHororpaHHUKH"

86 IlonsTHE BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE




87 CymMa BEeKTOpOB 1

88 PazHOCTH BEKTOpPOB 1
89 [TpaBuso mapamnenenurnena 1
90 YMHOXEHHE BEeKTOpa Ha YHCIIO 1
91 Paznosxenue BekTopa 1o 0a3ucy TpEx BEKTOPOB, HE JICKAIIUX B OJHON MIIOCKOCTH 1
92 CkansipHoe pou3BeJIcHNE 1
93 Brruuciienue yria Mex.y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1
95 IIpocreiimue 3a1aum ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Tpocreiimme 3aaun ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o0061eHre U cucTeMaTu3alys 3HaHU! 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 Hrorosast koHTpopHAs paboTa 1
102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Nen/m Tema ypoka
1 [TosTopenue TeMbl "KoopanHaThl BEKTOpA Ha IIOCKOCTU M B IPOCTPaHCTBE" 1 nenens
2 [ToBTopenue Temsl "CkansipHoe TpoU3BeeHUE BEKTOPOB" 1 menens
3 [ToBTOpeHue TeMbl "BoiurciieHne yriia Mex1y BEKTOpaMH B TPOCTpaHcTBe" 1 nenens
4 [ToBTOpenue Tembl "YpaBHEHHE IPAMOM, TPOXOIAIICH Yepe3 JBe TOUKH" 2 Henens
5 YpaBHEHHE IIIOCKOCTH, HOPMaJlb, YPaBHEHHUE IIOCKOCTH B OTPE3KaX 2 Henens
6 YpaBHEHHE IIOCKOCTH, HOPMaJib, YPABHEHHUE IJIOCKOCTH B OTPE3KaxX 2 Henens
7 BeKTOpHOE IIPOU3BEIEHHE 3 Hezenst
8 JluHeitHbIe HEPABEHCTBA, IMHEWHOE MPOrPAMMHUPOBAHHUE 3 Henens
9 JInHeHbIE HEPABEHCTBA, JMHEMHOE IPOrpaMMHUPOBAHUE 3 Henenst
10 AHaIMTHYECKHE METO/IBI PACUETA yIila MEXKTY IPSIMBIMH B MHOTOTPaHHHKAX 4 menens
11 AHaITUTHYECKHE METOIBI PACYETA YIJIa MEK/LY TUIOCKOCTSIMHM B MHOTOTPaHHHUKAX 4 Hezens
12 dopmyiia pacCTOSIHUSA OT TOYKH JI0 TUNTIOCKOCTH B KOOPIHHATAX 4 uenens
13 HaxoxaeHne paccTosHUI OT TOYKH J0 TUIOCKOCTH B KyOe 5 Hezens
14 HaxoxeHre pacCTOSIHUI OT TOYKH 70 TJIOCKOCTH B TPABHIILHOMN MUpAMHIE S Heziens
15 Kontponbhas pabota "AHanuTuyeckas reomeTpust" 5 Henend




6 "Hemens

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIC MHOTOTPAHHUKHU
17 CeueHurst MHOTOTPAaHHUKOB: METOJ] CJIEJIOB 6 nenens
18 CedeHus MHOTOTPAaHHUKOB: CTaHAAPTHBIC IJIOCKOCTH, IIEPECEUCHHUS IPSIMBIX H 6 Henmens
IJIOCKOCTEH
19 [MapannensHbie MPSMBIC U TUIOCKOCTH: IMAPAIIICIBHBIE CEUCHUS 7 nenens
20 [TapanenbHbie TPSMbIC U TUIOCKOCTH: PAacYET OTHOIICHHH 7 menens
. 7 Hedes
21 [TapanenbHbie TPSIMbIC U TUIOCKOCTH: YTJIbIl MEXK/TY CKPEIIUBAIOIIMMHUCS TPSIMBIMU
99 [TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: CTaHIAAPTHBIC TTAPhI 8 memens
MEPICHIUKYISIPHBIX TUIOCKOCTEH U TIPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
23 [eprieHUKyYISIpHBIE MPSIMBIE M IUIOCKOCTH: TEOpEMa O TPEX MEePIEHANKYIIIpax 8 Henend
. 8 Henens
24 [lepnieHIuKyIsIpHBIE MPSMBIEC U TUIOCKOCTH: BBIYUCIEHUS JJIMH B MHOTOTPaHHHUKAX
o5 [ToBTOpEHME: IOMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUTOIIAJICH, 9 Henens
COOOpaKeHHsI TIOTOOMS
26 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYJIIBI IS TIOIIAEH, 9 Henens
cO00pakeHUsI MOA00HS
97 [ToBTOpEHME: IOMIAIN MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIS TUTOIIAJICH, 9 Henens
COO00pakeHHsI MOA00MS
28 [Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIONIAM TOBEPXHOCTEMN, pa3pe3aHus Ha 10 venenst
4aCcTH, COOOpaKEHUS MTOA00US
29 [Tnomaau ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIU IIOBEPXHOCTEH, pa3pe3aHus Ha 10 nenens
9acTH, COOOpaKeHUsI MOA00HS
30 KonrtponsHas padora "[loBTOpeHHE: MHOTOTPaHHUKH, CEYCHUSI MHOTOTPaHHUKOB" 10 renens




11 Hemensa

31 O06béM Tema. O6beM IPSIMOYTOIBHOTO TTapaJuIeIeUIe /1a

32 3anaun 00 yaBOCHHUHU Ky0a, 0 KBaapaType Kyba; 0 TPUCEKIIUU yTiia 11 nenens

33 CrepeoMeTpuuecKre 3aJauu, CBI3aHHbIE ¢ 00BEMOM MPSMOYTOIBLHOTO 11 nenens
napajuiesienuneaa

34 [TpuknaaHble 3aa4u, CBSI3aHHbIE C BBIYMCICHUEM 00bEMa PSIMOYTOIBHOTO 12 nenens
napasuiefienuneaa

35 OO6BEM TIPSIMOI TTPU3MBI 12 nenens

36 CrepeoMeTpHuyecKHe 3aauu, CBI3aHHbIEC C BBIYMCICHHEM 00bEMOB MPSIMO 12 nenens
MIPU3MBI

37 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C 00BEMOM MPSIMON TTPU3MBI 13 nenens

38 Boruncnenue 00bEMOB TeJl ¢ TOMOIIBIO OIpeieIEHHOro nHTerpana. OobéM 13 nepens
HaKJIOHHOM IPU3MBbI

39 Brruucnenue 065EMOB Tell € TOMOIIBIO ONpeAeaéHHOTo HHTerpana. O0beéM 13 nenens
MTUPAMHU/TBI

40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE 00BEMOB MTUPaMH]L C OOIIUM YIJIOM 14 Henens

41 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOLIUM YTIIOM 14 nenens

42 CrepeoMeTpHuyecKre 3a1auu, CBI3aHHbIe ¢ 00bEMaMHU HaKJIOHHOM MPU3MBI 14 nenens

43 CrepeoMeTpHUyecKHe 3a1auu, CBI3aHHbIE C 00bEMaMU MUPAMUIbI 15 menens

44 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00HEMOM HAKIIOHHOU 15 menens
TIPU3MBI

45 [Mpuknanueie 3anaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM MUPAMUIBI 15 nenens




16 Hemensa

46 [Tpumenenne 00bEMOB. Brruncienne paccTosHUS 10 MIIOCKOCTH

47 KonrtponsHas padora "O6béM MHOTOrpaHHuKa" 16 Henens

48 [unuuapuyeckas IOBEPXHOCTh, 00pa3yole HMINHIPUIECKOH TOBEPXHOCTH 16 nenens

49 Huwmuaap. [psmoit kpyroBoit munuuap. [nomans moBepXHOCTH HWIIMHAPA 17 nenens

50 KoHmuecKas IIOBEpXHOCT, 00pa3ykomiie KOHMIECKOH moBepxHocTH. Konyc 17 nenens

51 CeueHne KOHYCa IIIOCKOCTBIO, TAPAILIENbHON MIOCKOCTH OCHOBAHHMS 17 nenens

52 VYceuénHblil koHyC. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 18 Henens

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA 18 nenens

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCa 18 Henens

55 CrepeoMeTpHuyecKre 3aauu Ha JOKa3aTeIbCTBO U BEIYUCICHHE, TIOCTPOCHUEM 19 menens
CEYECHMH [IWINH/PA, KOHyCa

56 CrepeoMeTpuyecKre 3aJauu Ha JOKa3aTelbCTBO U BRIYUCICHHUE, TOCTPOCHUEM 19 nenens
CEYECHMH [IWINH/PA, KOHyCa

57 [TpuknagHeie 3a1a4n, CBI3aHHBIE C [IUIUHIPOM 19 menens

58 [TpuknaaHble 3a1a4u, CBSI3aHHbIE C [IMIMHIPOM 20 nenend

20 enens

59 Cdepa u map

60 [lepeceuenue cepsl u mapa c maockoctbio. Kacanue mapa u cepsl MaocKoCThIO. 20 Henens
Bun u nzo0paxenue mapa

61 Ilepeceuenue cdepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepbl MI0CKOCTHIO. 21 nenens

Bun u nuzobpakenue mapa




21 uenens

62 VYpasaenune chepsl. [Lnomans chepsr u e€ gacrei

63 Cummerpus chepsl u mapa 21 nenens

64 CrepeoMeTpuyeckre 3aJjaul Ha JOKAa3aTelbCTBO U BBIYMCICHHE, CBSI3aHHbIE CO 22 "enens
cdepoii u mapom, NOCTPOSHUEM UX CEUEHHUH IIIOCKOCTBIO

65 CrepeoMeTpruyecKre 3aJjaui Ha JOKa3aTeIbCTBO U BBIYHCICHHUE, CBSI3aHHBIE CO 22 nenens
cdepoii u mapom, NOCTPOSHUEM UX CEUEHHH MIIOCKOCTBIO

66 [Ipuknaanble 3aa4u, cBsi3aHHbIE cO cepoil U mapom 22 nepens

67 [ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH, BEIYUCICHHS B OKPY>KHOCTH, 23 "enens
CTaHJIapPTHBIE TIOJO0MS

68 Paznuunble KOMOMHALMY TEJ BpAIleHUs] © MHOTOTPAaHHUKOB 23 Henens

69 3anaun o Teme "Tena U IOBEPXHOCTH BpareHus" 23 nenens

70 3anaun o Teme "Tena U MOBEPXHOCTH BpalleHUs " 24 Henens

71 KonTponbHast padota "Tena u moOBEpXHOCTH BpalieHUs " 24 Henens

72 O06wém nnmuuapa. Teopema 00 00bEME MPAMOTO MIUHAPA 24 Henens

73 Brraucnenue 06EMOB Tell € MOMOIIBIO onpeAeaéHHOro uuTerpana. O0bEM KoHyca 25 Henens

74 [Tnomaayn GOKOBOM ¥ MOTHOM MOBEPXHOCTH KOHYCA 25 nenens

75 CrepeoMeTpHyecKHe 3a]auu, CBSI3aHHbIEC C BBIYHCICHHEM 00bEMOB IIMIHHIPA, 25 nenens
KOHYyca

76 [Tpuknaaneie 3agauun no TeMe "OO0BbEMBI U IJIOIaIM TOBEpXHOCTEH Ten" 26 Henens

77 O065BEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [lnomans cheps. 26 Hepens




CrepeoMeTpHUyecKHe 3aJjauu, CBA3aHHBIE C BBIYUCICHUEM 00bEMOB 1Iapa,
IIapOBOT'0 CErMEHTa M IAPOBOT0 CEKTOpa

[Tpuknaaneie 3agaun 1o Teme "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM IIapa u 26 nepens
78 wiomaabio cepbl. COOTHOIICHHS MEXTY TUIOIIAIIMU TIOBEPXHOCTEH 1 00bEMaMu
MOAOOHBIX TE
[TogoOHebIe Tena B mpocTpancTse. Mi3Menenne o0bEMa nmpu mogo0uu. 27 uenens
79 CrepeoMeTpHuyecKHe 3aJjauu, CBA3aHHbIE C BBIYUCICHUEM 00bEMOB Tell U
IJIOIIAEH TOBEPXHOCTEN
80 Kontponsnas padota "IInomany moBepxHOCTH U 06BEMBI KPYTJIbIX TET" 27 Henens
81 JBrxeHus npoctpancTBa. OtobpakeHus. [{BrkeHus U paBeHcTBO puryp. Odume 27 nenens
CBOICTBA ABMKEHUI
82 Buasl nBrkeHui: mapajuieabHbIi IEPEHOC, IEHTPAIbHA CHMMETPHSL, 3€pKalbHas 28 nenens
CUMMETpUs, IOBOPOT BOKPYT IPSAMOi
83 ITpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa 28 Henend
84 I'eomeTprueckue 3a1a4n Ha MPUMEHEHHE JIBHKECHUS 28 Henend
85 KonTponbHas pa6oTa "BekTopsl B IpocTpaHcTBe" 29 Henens
Oo6o06maromiee nosropenue 11 nmoHsaTuit u MeToa0B Kypca reomerpun 10-11 29 nenens
86 KJIacCOB, cucTeMaTtu3anus 3HaHui: "[lapanienbHoCTh IPSAMBIX U IUIOCKOCTEH B
npocTpaHcTae”
87 O6o06maromiee nosropenue 11 mousaTuit u MeToa0B Kypca reomerpun 10-11 29 Henens
KJIaCCOB, cCUCTEeMaTu3alus 3HaHuil: "BekTtopsl B mpocTpancTse"
88 Ob6o61matomee nopropenue 11 nonstuii u MmeroaoB Kypca reomerpun 10-11 30 nHenenst
KJIaCCOB, CUCTeMaTHh3alus 3HaHuii: "BekTopsl B mpocTpaHcTBe"
89 O6o06muaromiee nosropenue 11 nmousTuit u MeToa0B Kypca reomerpun 10-11 30 Henens

KJIACCOB, cUcTeMaru3aius 3Hanuii: "O0beM MHOTOrpaHHUKA"




90 O6o6maromee nosTopenue 11 monsTuit u MeToaoB Kypca reomerpun 10-11 1 30 Henens
KJIACCOB, cUcTeMaTtu3alus 3Hanui: "O0beM MHOTOrpaHHHKA"

01 O6o6maromee nosropenue 11 mousaTuit u MeToaoB Kypca reomerpun 10-11 1 31 nenens
KJIACCOB, CUCTeMaTU3alus 3HaHuii: "[Tnonaam noBepXHOCTH 1 00BEMBI KPYTJIbIX Ten"
Ob6o6maromiee moTopenue 11 moHaTuit 1 MeToa0B Kypca reomerpun 10-11 31 menens

92 KJIaCCOB, cucTemaru3anus 3uanuii: "[1nomaan mnoBepxHOCTH U 00BEMBI KPYTIIBIX 1
Ten"

93 HroroBast KOHTpOJIbHASA paboTa 1 |31 Henens

94 HroroBas koHTposIbHAs paboTa 1 |32 uenens

95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMSA 3HAHUH 1 32 nenens

9 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU M €€ POJIb B PA3BUTHHA COBPEMEHHBIX 1 32 menens
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

97 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX 1 33 Henmens
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHA

08 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJTb B PA3BUTHHA COBPEMEHHBIX 1 33 nenens
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

99 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHHA COBPEMEHHBIX 1 33 nenens
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

100 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX 1 34 nenens
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

101 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ POJTb B Pa3BUTHHA COBPEMEHHBIX 1 34 menens
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

102 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ POJTb B PAa3BUTHHA COBPEMEHHBIX 1 34 menens

HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




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

» Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO aHaim3a, reomerpus, 10
kiacc/ Kosnos B.B., Hukutun A.A., beinonocos B.C. u npyrue; nona pegakiuei
Kosnora B.B. u Hukutuna A.A., O0I11ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«Pycckoe cioBo - y4eOHUK»

* MaTteMaruka: anredpa v Hadajla MaTeMaTUYECKOr0 aHaiau3a, reometpus, 11
kiacc/ Kosznos B.B., Hukutun A.A., benonocos B.C. u apyrue; noj penakuuen
Ko3znosa B.B. u Hukutuna A.A., OO11ecTBO C OrpaHU4€HHONW OTBETCTBEHHOCTHIO
«Pycckoe cioBo - y4eOHUK»

Marematuka: ajiredpa U Hayajia MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHUSI.
['eometpusi. 10-11 knacc. YueOuuk. bazoBbiit u yriryOn€HHbINH ypoBHU/ ATaHACSH
JI.C., byry3oB B.®., Kagomies C.b. u ap. ; AKimoHepHOE 00IIIEeCTBO

"UznarensctBo "[IpocBenienne”

['eomerpus. unaktuueckue matepuainsl. 10 kinacc. ba3oBbliil 1 npoUIbHBIN yp
['eometpusi. lunaktuueckue matepuaisl. 11 knacc. ba3oBblil 1 npodUIbHBIM
ypoBuu./b.I". 3uB; AxkumonepHoe o6miectBo "M3narenscTBo "[Ipocsemnienue"”

oBuu./b.I'. 3uB; Aknmonepunoe obmectBo M3narensctBo "[Ipocsemnienue"

METOIANYECKHUE MATEPHUAJIbI J1JIS1 YYUTEJIA
Metoaudeckoe nmocodbue K npeIMeTHON JIUHUM YueOHUKOB 110 reometpun JI. C.

Aranacsi, B.®.byty30Ba, C.b.Kagomiiesa u np.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/
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