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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbu3nyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaromuxcs MpH
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIEUIHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

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

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH UM U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJCThb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHMKHM M Tejla BpallCHUs, KOHCTPYHUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHWMAHUSA POJM AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pelieHus, yMEHUS HUX IHPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW 00y4aronnxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS PaCclo3HABAaTh TMPOSBICHUS TC€OMETPUUYCCKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaibHBIX >KM3HEHHBIX CUTYaIUSX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMH JUHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W MUJIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
TOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOY4YEHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIUHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJlep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUCCKUMH MMOHATHSIMH M HABBIKAMH TMTOCJICIOBATEIHHO U MOCTYMATEIBHO, C
COOJIIOJICHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ychmoBus i auddepeHumManuu O0OydeHMSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
U3YYeHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecss npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B nmapajuiesbHONW MPOEKUUU. YTIbI C COHANPABIECHHBIMU CTOPOHAMH, YIOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M IJIOCKOCTH: IEPIICHINUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIICIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHNEHIUKYJISIPHOCTH  JIBYX
Iockocter. TeopeMa 0 TpEX NMEPIEHIUKYIApax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTka MHOrorpaHHuka. [Ipmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema I[ludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpaMUIa, NPaBWIbHAS TPEyrojbHas NUpamMuAa U MPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPABHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ Mexay BeKropamu. CKalsipHOE NpPOU3BEIAECHUE
BEKTOPOB.

11 KVIACC

Tesia Bpamenus

[TonsiTvst: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O0béM. OcHoOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapajienenumneaa U cienctsus u3 He€. OO0bEM mpsiMON U
HAKJIOHHOM MpU3MBI, HWIMHIpPA, MUpaMUAbl U KoHyca. O0bEM mIapa U MapoBOro
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OINHCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BMNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMoTeTusi. PemieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIINHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXEHUsS. [IpsMoyroipHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHNs] B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXKEHUN. Buabl JBMW)XEHUN: TapauiebHBIA TEPEHOC,
LHEHTpaJbHAsl CUMMETpPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSIMOM.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHUM,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIaHCKOM MACHTUYHOCTH, YBOXXEHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOECHHUE YCTOMUHUBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3iu4yHbIX BUIOB HCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMHU, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO Ha MPOTHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYIO W HCCIIEIOBATEILCKYIO JCSITCIBHOCTD
WHIWBUTyaJIEHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble ornueckue aAefcTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYUH;

JieJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBAaThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPE/IIOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIHMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOIIEHMS], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuarnora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 33/1a4d, SKCIIEPUMEHTA, UCCIECI0BAHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTABJISATH IIJIaH, aJITOPUTM PEIIEHUA 33]1a4M, BBIOMpATh CIIOCO0 PEIICHUS C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJJIEKT:

BJIAaJE€Th HABBIKAMU  IIO3HABAaTENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, X PE3YJbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELLICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW U WHAMBUAYaJIbHOM
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (popMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PELICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXAY IMPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSIMOA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPAaHHHUKOB (MIpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BBIMIOJHATH W300pakeHust puryp
Ha TUIOCKOCTH;

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

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3a3Jaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKHUX OTHOLICHUA U
HaXOXKJEHUE T'€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 33/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATh U HMHTEPHIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBATh PEAJIbHBIE CUTYallMH, MPUMEHATh H3yUYECHHbIE MOHSTHUS B
npolecce IMOMCKAa peUleHHsT MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npo0sieMbl, MOJEIMPOBaTh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, penarh MPaKTUYECKHe 3a/layu,
CBSI3aHHBIE C HAXOKJIECHUEM F€OMETPUUYECKHUX BEIUUMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH yHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATH IMOHSITUSMH, CBSI3AHHBIMU C LWJIMHAPUYECKOH,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

OIepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAIICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJ1acCU(PUIIMPOBATh B3aUMHOE PaCIookKeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHMS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIllCHHUS,
TEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUIIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU IOBEPXHOCTENH U 00BEMaMU
IMOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
peraTh reOMETPUYECKHUE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TUIOCKOCTSIMU, BBIYHUCIIEHHE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUM;

BBITIOJIHATh HM300pa)K€HWsST MHOTOTPAaHHUKOB M TEJl BpalleHUs MpHU
MapajyIeIbHOM ~ TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 0A00us;
CTPOUTH CEUEHHST MHOTOTPAHHUKOB M TEJ BpalllCHUs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHUS;

MPUMEHSATh TeOMETpUUYeCKre (DaKThl JJISI PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOU (opme;

pelmarbs 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE TEOMETPUUECKHUX BEIUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbICE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOILECCE TOUCKA PEIICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha SI3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXO0XJCHUEM I'€OMETPUUYECKUX BEIINYHH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM yacTu (QyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HanmeHnoBaHMe pa3ie/ioB U TeM
NPOrpamMmbl

Bgenenue B CTCPCOMETPUIO

BsaumHoe pacronoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

KoauuecTBO 4acoB

Bcero

23

KonTpoJbHbIe
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE pecypChl

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

[lepneHUKyYISIPHOCTD MPSAMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

25

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

VYTiabl ¥ paccTosIHUA

16

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

MHororpanHuku

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/




BexkTops! B IpocTpaHCTBE

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHUHU
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https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/




11 KJIACC

KoauuecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
Ne ni/m KonTpoJbHbIe
MPOrpaMMbI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
https://resh.edu.ru/
1 AHanuTH4eckasi reoMeTpus 15 1 https://www.yaklass.ru/
http://mathnet.spb.ru/ https://fipi.ru/
[ToBTOpEeHME, 0000IIEHNE 1 https://resh.edu.ru/
2 . 15 1 https://www.yaklass.ru/
CHCTEMATH3ANHA SHAHKHI http://mathnet.spb.ru/ https://fipi.ru/
https://resh.edu.ru/

3 O6bEM MHOTOTpaHHHKA 17 1 https://www.yaklass.ru/
http://mathnet.spb.ru/ https://fipi.ru/
https://resh.edu.ru/

4 Tena BpameHus 24 1 https://www.yaklass.ru/
http://mathnet.spb.ru/ https://fipi.ru/

[Tnomany moBepXHOCTU U 0OBEMBI https:/resh.edu.ru/

5 9 1 https://www.yaklass.ru/

KpYIJIBIX Tel http://mathnet.spb.ru/ https://fipi.ru/
https://resh.edu.ru/

6 JBrxeHuUs 5 1 https://www.yaklass.ru/
http://mathnet.spb.ru/ https://fipi.ru/

[ToBTOpEeHUEe, 06001IEHNE 1 hitps://resh.edu.ru/
7 . 17 2 https://www.yaklass.ru/
CHCTOMATHSATIHA SHAHMH http://mathnet.spb.ru/ https://fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/m Tema ypoka

OcHoBHbIE TIpaBUIIa U300pAKEHUS HA PUCYHKE
1 IJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

KoauuecTBO 4acoB

Bcero

KonTposbHble padoThl

[lonsiTHS cTepeoMeTpun: ToUKa, psMmas,
IJIOCKOCTb, MPOCTPAHCTBO. OCHOBHBIE MPABUIIA
2 M300paKeHHs Ha PUCYHKE TUIOCKOCTH,
napauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEAHHbI
OTpe3Ka

IlonsTus: MepeceKarommrecs 1mI10CKOCTH,
3 MNepeCCKaromuecs mnmpsamMasd U IJI0CKOCTh,
MOJIYIIPOCTPAHCTBO

[MousATHS: IepeceKaroInecs MIOCKOCTH,
4 NepeCceKaroIInuecs MpsMast U IIOCKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHUE MPOCTEUIITNX
5 IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHOrorpaHHUKH, U300paKEHHE TPOCTEUIITHX
6 MPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOLITHX
00BEKTOB

AxcuoMel CTCPCOMCTPHUH U NICPBBIC CICACTBUA U3
HHUX

8 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3




HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC CIIECICTBUS U3
Hux. CriocoObl 3a1aHus IPSMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS NMPSMBIX U
IUIOCKOCTEH

10

N300paxkenue ceueHuit nupamuibl, Kyoa v Ipu3Msl,
KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3ob0pakenue
nepeceyeHust MoJIy4YeHHbIX IIOCKOCTEH.
PackpaimBanye NOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

11

N306paxkenue ceueHuit nupamubl, Kyda v Mpu3Msl,
KOTOpBIE MIPOXOAAT uepe3 ux péopa. M3o6paxkenne
nepeceyeHust MOJy4YeHHbIX IIOCKOCTEH.
PackpammBanye NOCTPOEHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

12

N306paxkenue ceueHuit nupamubl, Kyda v Mpu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
NIEPECEUCHMS MOTYYEHHBIX IIJIOCKOCTEN.
PackpaimBanye NOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

13

N3o06paxkenne ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE MPOXOAT yepe3 ux péopa. M3o0paxenue
nepeceyeHust MOJy4YeHHbIX TIOCKOCTEH.
PackpammBanye NOCTPOSHHBIX CEYCHUN Pa3HBIMU
[[BETaMH

14

Merton creoB i TOCTPOCHUS CEUCHUM

15

MerTon cienoB Juis nocTpoeHus ceueHuil. CBoiicTBa
MIEPECEUECHNM MPAMBIX U INIOCKOCTEN




16

17

Merton ciefoB aJisi HOoCTpoeHus: ceueHuil. CBoiicTBa
IIEPECCUCHUM NPAMBIX U INIOCKOCTEN

[Toctpoenue ceueHuii B nupamuie, Kyoe mno Tpém

ToukaM Ha péOpax. Co3aHue BHIHOCHBIX YepTexkKe
U 3aIUCh 111ar0B IMOCTPOCHHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha pEOpax. Cozmanne BEIHOCHBIX YePTEXKeH
U 3aIKCh I1aroB NOCTPOCHUS

19

20

21

22

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3aHue BEHIHOCHBIX YepPTEKEH
U 3aIIUCh 111aroB ITOCTPOECHUS

[TocTpoenue ceuenuii B nupamue, Kyoe 1o Tpém
ToukaM Ha péOpax. Co3aHKe BHIHOCHBIX YepTexKen
Y 3aIIMCh 1IaroB IOCTPOCHUS

[ToBTOopenue mianumeTpun: Teopema o
IPONOPLHUOHATIBHBIX oTpe3kax. [Tonobue
TPEYrOJIbHUKOB

[ToBropenue mranumerpun: Teopema Menenast.

PacdeThl B ceueHMAX Ha BEBIHOCHBIX YepTeKax.
I/ICTOpI/IH Pa3BUTHS IINIAHUMCTPHUU U CTCPCOMETPUHN

23

24

25

KonTpoabHas pabora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipusznaku
CKpeluBaroImuxcs npaMbix. [lapamnensHeie
IpsIMbIE B IPOCTPAHCTBE

TeopeMa 0 CyIlIeCTBOBAHUM U €IUHCTBEHHOCTH
IPSAMOM NapaAJIJICIbHONU JAaHHOM MPSIMOH,




26

27

MPOXOJAIIeH Yyepe3 TOUKY IPOCTPAaHCTBA U HE
JIeXalen Ha TaHHOUW npsMon. Jlemma o
NEPCCCUYCHUU IMapalJICJIbHBIX MIPAMBIX IIJIOCKOCTBIO

[TapamnensHOCTD TpeX NpsIMbIX. Teopema o TpEx
napauleJIbHBIX NpAMbIX. Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBa MapaJlIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxenue pa3HbIX GUTYp B MapaljiebHON
MPOEKIIUU

28

[lenTpanpHas MpoeKLus. YTOJI C COHAIIPABICHHBIMU
CTOpPOHAMU. YTOJ MEXIY IPSIMBIMU

29

30

31

32

3ajgauu Ha JOKa3aTeNbCTBO U UCCIIEIOBAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsiTHsI: MapaIeNbHOCT NPSAMOM U IIJIOCKOCTH B
npoctpaHcTse. [Ipu3Hak napamienbHOCTH IPSAMON U
riockocTH. CBOMCTBA MapaIeIbHOCTH MPSIMON U
IUIOCKOCTH

FGOMeTpI/ILIeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C MAPaJIJICJIbHOCTBIO
MIPSAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBEC

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3 NTAHHYIO
IPSIMYIO Ha YEPTEkKE U NapajlIeIbHOIO APYyTron
npsiMoil. Pacu€r oTHOLIEHM

33

[TapannenpHas MpoeKLUs, IPUMEHEHNE IS
IIOCTPOEHHSI CEUCHMH Ky0a U Mapaesenumnesa.
CaolicTBa napasuienenunena u Npu3Mbl




34

35

36

[TapannensHble ockocTh. [Ipu3naku
NapajuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 napaieIbHOCTH U €JMHCTBEHHOCTHU
MJIOCKOCTH, MPOXOJISIIEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAaHHOM MJIOCKOCTH U CIIEICTBUS
u3 Heé

CBolicTBa napasuieabHbIX IIOCKOCTEN: O
HapajyIelIbHOCTH MPSAMBIX NepecedeHus pu
HepeceyeHt JBYX MapauleabHbIX IIOCKOCTEH
TpeTbeit

37

CBoiicTBa mapajieNIbHBIX TIOCKOCTEH: 00 0Tpe3Kax
napajiC/JIbHbIX NPAMBIX, 3aKJII0OYEHHBIX MCXKOY
napajiesIbHbIMU INIOCKOCTSIMU; O ITePECeYeHUN
OpSAMOM ¢ ABYMs apajuleIbHBIMU IIJIOCKOCTSAMU

38

39

40

IToBTopenue: Teopema [Ingaropa Ha mIOCKOCTH
[ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO
TpPEYrojabHUKa

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuieJenumne1a

41

42

43

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
PSIMOYTOJIBHOM TapajuIesenuIe/ie

[TeprieHIUKYIAPHOCTD MPSMON U IUIOCKOCTH.
[Ipu3Hak nepneHaAuKyIIpHOCTH NPSIMOK U
IUIOCKOCTH

[lepneHAMKYISIPHOCTH MPSAMOI U MIIOCKOCTH.
[Ipu3Hak nepneHaAuKyIIpHOCTH MPSIMOH U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH




PSIMOM, IPOXOIAIICH Yepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYIISIPHON K IJIOCKOCTH

IInockoctu n NEPNCHAUKYJISAPHBIC UM IIPSAMBIC B

s MHOT'OTpaHHHMKaX

46 [InockocTu U nepneHAUKYISIPHBIE UM IIPSIMbIE B
MHOTOTpaHHHUKaX

47 [Tepnienpukyisap u HaxioHHas. [loctpoeHue
NEePIEeHIUKYJIApa U3 TOYKU Ha IPSAMYIO

43 [Tepnenaukyisap u HakioHHas. [loctpoeHue
NEPIEHIUKYIIIpA U3 TOYKU Ha NPAMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsamas u
oOpatHast)

50 Teopema o Tpéx neprneHaAnKysApax (mpsmas u
obOparHas)

51 Yroa Mexy CKpeluBaroIMMUCS IPSIMBIMU

57 [Touck neprneHuKyIIpHBIX NPSIMbIX C TOMOIIbIO
NEePIEeHIUKYISPHBIX MIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuennii kyba, MpU3Mbl, IPaBUILHON
MUPAMHU/JIbI C TOMOUIBIO OPTOTOHAILHON MPOEKIINU

55 [TocTpoenue ceuenuit kyoa, mpu3Mbl, MPABUIBHOMN
MUPAMHU/JIBI C TOMOUIBIO OPTOTOHAIILHON MTPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepHneHANKYIIPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacy€r paccrosHui




OT TOYKH OO IINIOCKOCTH

[IpaBunbHBIE MHOTOTpaHHMKU. Pacy€r paccTossHui

59 OT TOYKH JI0 IIIOCKOCTH

60 CriocoObI ONyCTUTh MEPIEHAUKYIAPBI: CAMMETPHS,
CIBUT TOYKH I10 NIapAJLJIEIbHOU NPAMON

61 CaBur 1o HenapasuieJbHON MPSAMO, U3MEHEHUE
paccTosaHui

2 KonTtponpHast padora "B3anmHoe pacroyioxeHue
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIBHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yros MEeKAY CKPELIMBAOIIUMUCS
HPSMBIMU B IPOCTPAHCTBE

65 ['eomeTpuyeckre MeTOo bl BEIYMCICHUS YIIIa MEXTY
IPSIMBIMU B MHOTOTPaHHHMKaX

66 JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [TepnienqukynsapHele miockocTu. CBoiicTBa
B3alMHO NEPIEHINKYIISPHBIX INIOCKOCTEN
[Ipu3Hak nepneH MKy pHOCTH MIOCKOCTEN;

68 TEeopeMa O IPSIMO NIEPECEUEHMS IBYX IIJIOCKOCTEMN
NEPIEHUKYIISPHBIX TPETHEN MIIOCKOCTU
[TpstmoyToNbHBIN Napaienenumnen; Kyo;

69 U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesienumnena

70 Teopema 0 AMaroHanu NPsIMOYTrOIBLHOTO

napajuiejenunesa u cIeJCTBUE U3 Heé




ChepeOMeTpHQCCKHCIIHpHKHaﬂHHCSaHaQH,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX
U IUIOCKOCTH
[ToBTOpEHME: CKpENIMBAIOUIUECS NIPSIMBIE,

72 IapaJuleJIbHbIE IIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTpaHHHUKaX
[Tapa mapayenbHbIX IJIOCKOCTEN Ha

7 CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE MEXKAY
CKPEIIMBAIOIIUMHUCSA IPSIMBIMU B IIPOCTBIX
CUTYaLUsAX

74 PaccrosiHME OT TOYKM 10 IUIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH
Brluncnenue paccTosHUN MEXTY

75 CKPELIMBAIOIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPIEHAUKYJIIPHON IIIIOCKOCTH
TpéxrpaHHblii yroJ, HEPAaBEHCTBA IS TPEXTPAaHHBIX

76 yrioB. Teopema [Iugaropa, Teopembl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yTila

77 OeMeHThI chepruiecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

78 KonTponbHnas pabora "Yribl u paccrosHus"

79 Cucremaruzanus 3HaHuN "MHOTrOrpaHHMK U €T0
AJIEMEHTHI"

80 ITnpamupa. Buael nupamun. [IpaBunbsHas nupamuna

21 [Ipuzma. IIpssmas n HaKJIOHHAs IPU3MBL.
IIpaBunpHas npuzma

22 [Ipssmoit napaienenunes, NpsMoyroabHbIN

Hapanﬂenennnen,KyG




83 Beinykibie MHOTOrpaHHUKHU. Teopema Ditnepa 1
24 Boinykiblie MHOrorpanHuku. Teopema Jiniepa. 1
[TpaBuiibHBIE U MTOIYPABUILHBIE MHOTOTPAHHUKHU
85 KonTtponsHas padora "MHoOrorpaHHUKT" 1
86 [ToHsiTHe BEeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBusno nmapasmienenumnena 1
90 YMHOKEHNE BEKTOPA HA YUCIIO 1
01 Paznoxenue BGKT:)pa 1o 6asucy TpéX BEKTOPOB, HE !
JeKalMX B OJAHOM MJIOCKOCTH
92 CkansipHo€ pOU3BEICHUE 1
03 Boruncnenue yria Mexry BEKTOpaMu B |
MIPOCTPAHCTBE
94 [IpocrTeiimme 3aga4u ¢ BEKTOpaMH 1
95 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
96 [IpocrTeiimme 3aga4u ¢ BEKTOpaMH 1
97 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
98 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI 1
99 O06o0011eHe U cucTeMaTu3alus 3HaHUN 1
100 Hroroas koHTpoabHas pabora 1
101 Wrorosast KoHTpOJbHASA paboTa 1
102 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero KonTposbHbie padoThl

| [ToBTOpenue temsl "KoopauHatsl BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCTBE"

) [ToBTOpenue temsl "CkansipHoe POU3BEICHUE |
BEKTOPOB"

3 [loBTOpeHue Temsl "BrrunciieHue yria Mexay 1
BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpenue Tems! "YpaBHEHHE NIPAMOI, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"

5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpPABHEHHE |
IUIOCKOCTH B OTPE3Kax

6 YpaBHEHME MIIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IUIOCKOCTH B OTPE3Kax

7 BektopHoe npousBenenmne 1

g JIuneliHbIe HEPABEHCTBA, JIMHEWHOE |
IPOrpaMMHUPOBaHKE

9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE

10 AHaIUTHYECKHE METO/Ibl pacuéTa yriia Mexy I
IPSIMBIMU B MHOTOTpaHHHUKaX

11 AHaJIUTHYECKHE METOBI pacuéTa yriia Mexmuy |
IUIOCKOCTSIMU B MHOTOTPaHHUKAaX

12 ®opmysa pacCTOSHUSI OT TOUKH /10 TUNIOCKOCTHU B |

KOOpJAuHAaTax




HaXO}K,I[eHI/IC paCCTOﬂHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU B

13 KyOe

14 HaxoxaeHue paccTosiHUIM OT TOYKH 10 TUIOCKOCTH B
MPaBWJIbHON MHUpamMue

15 KonTponpHas padora "AHanuTrueckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB

18 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
IUTOCKOCTH, MTEPECEUCHUS MPSMBIX U TUIOCKOCTEH

19 [TapannenpHbIe MPSIMbIE U TUIOCKOCTH:
napasuieIbHbIe CEUCHUS

20 [TapamienpHble IpsSIMBIE U IIJIOCKOCTH: PACYET
OTHOUIEHUI

)1 [TapannensHbIe MPSIMbIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
[leprieHqUKYNIApHBIE TPSIMbIE U TIOCKOCTHU:

” CTaHJapTHbBIE Mapbl MEPHIEHAUKYISPHBIX
TUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB

3 [TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: TEOpeMa
0 TpeX MepIeHIUKYIsIpax

24 [TeprieHTUKYIISIPHBIC TIPSIMBIC U TUTOCKOCTH
BBIYMCJICHHSI JITHH B MHOTOTpaHHUKAX

)5 [ToBTOpEHUE: MIIONMIATU MHOTOYTOJIbHUKOB,
dbopMyITBI TS TTOIIAEH, COOOpaXkeHus To100us

2% [ToBTOpEHME: IO MHOTOYTOJIEHUKOB,

dbopMyIBI TS TTOMIAEH, COOOpaXkeHus To100us




HOBTOp CHUC: TIOIIaA MHOI'OYI'OJIbHUKOB,

27 dbopMyITBI TSI TTOIIACH, COOOpaXKeHUs TT0100Us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
nmonoous
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
nmonoous

30 KonTtponsnast padora "[loBTOpenue:
MHOTOI'PAaHHUKHU, CEYCHUS] MHOTOI'PaHHUKOB"

31 O061éM Tena. O0beM MPSIMOYTOIBHOTO
napasuieNienumneia

1 3amaun 00 yaBOCHUHU Ky0a, 0 KBaapaType Kyoa; o
TPUCEKIUH yIiia

13 CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIE ¢ 00bEMOM
MPSIMOYTOJIBHOTO MapasuielieuIe ia

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYUCICHUEM
00BEMa MPSIMOYTOIBHOTO MapaljieNenuneaa

35 O0BEM IpSAMON TPU3MBI

36 CrepeoMeTpHuecKUe 3a]a41, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [TpuxnanHbie 3a1a4n, CBA3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI
Brruncinenne 00bEMOB TEN ¢ TOMOILBIO

38 onpenenéHHoro uaTerpaia. O6bEéM HaKIOHHON
TIPU3MBI

39 Brruncnenue 00EMOB T C TOMOIIBIO

onpenenéHHoro uuaTerpanga. OobEM mupaMu bl




®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB

40
OUpaMUJI ¢ OOIIUM YTIIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB
MUpPaMUJl C OOIIKUM YTIIOM

42 CrepeoMeTpUueCKUe 3aJa4l, CBA3aHHBIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuyuecKkue 3a/1a4u, CBI3aHHbIE C
00BbEMaMH TUPAMHUIBI

44 [Tpuknagueie 3agaun 1mo Teme "OO0bEMEBI TEN",
CBSI3aHHbBIE C 00bEMOM HAKIIOHHOU MPU3MBI

45 [Tpuxnaaneie 3agaun o reme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Ipumenenne 00bEMOB. BerunciaeHue paccTosHus
JI0 TJIOCKOCTH

47 KonTponbnas pabota "O6béM MHOTOTpaHHHUKA"

43 [unuuapudeckas MOBEPXHOCTh, 00pa3yrolue
LWJIMHIPUYECKON TOBEPXHOCTH

49 Humuuap. [psamon xpyroson nunuuap. Ilnomans
MOBEPXHOCTH LIWJINHIPA

50 Konnueckast moBepXxHOCTh, 00pazyroiye
KOHHYECKOU nmoBepxHocTh. Konyc

51 Ceuenne KOoHyca MJIO0CKOCThIO, MapajlIeIbHOM
MJIOCKOCTH OCHOBAHHUS

57 VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MOBEPXHOCTU KOHYCa

54 [Tnomans O0KOBOI MOBEPXHOCTH U MOJTHOM




IIOBEPXHOCTU KOHYCA

CTCpGOMeTpI/I‘-IGCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U

55 BBIYUCIICHHUE, TOCTPOCHUEM CEYEHUM [IUINHIPA,
KOHYca
CrepeoMeTpHuuecKkue 3aJa4i Ha J0Ka3aTeIbCTBO U
56 BBIUNCJIEHHUE, IOCTPOCHUEM CEUEHUN LIUINHIPA,
KOHYca
57 [IpukitagHble 3a1a4u, CBSI3aHHbIE C [IWIMHIPOM
58 [Tpuknanueie 3a1a4u, CBSI3aHHBIE C HJIUHAPOM
59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
60 Kacanwue mapa u cdepsl I10ckocThio. Bua u
n300paxkeHue mapa
[lepeceuenue chepsl u mapa ¢ IIOCKOCTHIO.
61 Kacanwue mapa u cdepsl m10ckocThio. Bua u
n300pakeHue mapa
62 VpaBuenue chepsl. [Inomans chepsl u e€ yacteit
63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuueckre 3aJaui Ha J0Ka3aTeIbCTBO U
64 BBIUMCJIEHHE, CBA3aHHBIE CO CPEPOi U 11apoM,
MOCTPOECHUEM UX CEYEHUI MIOCKOCTHIO
CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTeIbCTBO U
65 BBIUMCJIEHHE, CBA3aHHBIE CO CPEpOil U 1apom,
MOCTPOCHUEM UX CEYEHUH MIIOCKOCTHIO
66 [Ipuxnaanelie 3a1a4u, cBsi3aHHbIE cO chepoil u
1apoM
67 [ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,

BBIYUCJICHUSA B OKPYKHOCTH, CTAHAAPTHBIC HO,Z[O6I/I$[




Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U

08 MHOTOTPaHHUKOB

69 3agauu o Teme "Tena 1 MOBEpXHOCTH BpaleHus"

70 3anauu o reme "Tena U MOBEpXHOCTH BpalieHus"

71 KoHnTtposnbHast padota "Tena u moBepxHOCTH
BpaieHus"

7 O0béMm mnuHIpa. Teopema 06 00bEME PAMOTO
HUATUHAPA

7 Boruncnenue 00bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uuaterpaiga. OobpéM KoHyca

74 [Tnomanu 60KOBOH U MOTHON MOBEPXHOCTH KOHYCA

75 CrepeomeTpuyiecKue 3aj1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIMHAPA, KOHYCA

76 [Tpuknagaeie 3aaauu 1o Teme "OOBEMBI M IUIOIIAIH
noBepXHOCTEN Ten"

O0nEM mrapa u mapoBoro cekropa. Teopema 00
00Bvéme mapa. [Tnomans chepsi.

77 CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB I1apa, IapOBOTO CETMEHTa
Y I1apOBOT'0 CEKTOpa
[Tpuknanueie 3agaun mo Teme "OO0bEMEBI TEN",

73 CBsI3aHHBIE C 00BEMOM IIapa U TIIOHIAIbI0 Cephl.
COOTHOIIEHUS MEX]y TUIONIAASIMU TOBEPXHOCTEN U
00BEMamMu MOJJOOHBIX Tell
[TonoOHbIe Tena B mpocTpancTBe. M3MeHeHue

79 00béma npu mogoouu. CrepeoMeTpuUuecKue 3a1auH,

CBSI3aHHBIE C BHIUMCIIEHUEM OOBEMOB Tel U
Iioniaiel NOBEpXHOCTEN




80

81

Kontposnbnast padota "Inomaay moBepXHOCTH U
00BEMBI KpyTJbIX TET"

JBuxenus npoctpancTBa. OToOpaskeHusl.

JBmxeHus u paBeHCTBO (puryp. OOmue cBoiicTBa
IBIDKECHUH

82

Buael n1BukeHMit: napauielIbHbIN NEPEHOC,
LEHTPAJIbHASI CHMMETPUS, 3€pKajbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSAMOit

83

84

[Ipeo6pazoBanust mogodus. [Ipsmas u cdepa
Ditnepa

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC JIBUIKCHUA

85

86

87

88

KonTponsHas padora "BekTopsl B mpocTpancTse”

O6o06matomee moBTopeHue 11 MOHATHI 1 METOZ0B
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHuii: "[lapanienbHOCTh NPSIMBIX U IVIOCKOCTEN B
npoctpaHcTae"”

O6o6mmaromiee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpun 10—11 kmaccoB, cucremaTu3anus
3HaHM: "BekTopsl B mpocTpaHcTBE"

O6o6mmaromiee nopropenue 11 moHSATHI U METOJIOB
Kypca reomerpun 10—11 kmaccoB, cucremaTu3anus
3HaHM: "BekTopsl B mpocTpaHcTBE"

89

O6o06matomiee moBTopeHue 11 mMoHSITHIT 1 METOZI0B
Kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHui: "O6beM MHOrOrpaHHuka"

90

O6o06matomiee moBTopeHue 11 mMOHITHIT 1 METOI0B
Kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHui: "O0beM MHOTOTrpaHHHUKA"




91

92

93

O6o06matomiee moBTopeHue 11 MoHATHII 1 METOZI0B
Kypca reomerpun 10—11 kaccoB, cucremaTuzanus
3Hanui: "Ilnomaay noBepxHoCcTH 1 00BEMBI
KpYIJIbIX Ten"

O6o06matomiee moBTopeHue 11 MOHITHI 1 METOZIOB
Kypca reomerpuu 10—11 kinaccoB, cucremaTuzanus
3Hanuil: "Ilnomany noBepxHoCTH 1 00BEMBI
KpYyIJIbIX Ten"

HToroBast KOHTpoJIbHAs paboTa

94

95

96

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3aLMS
3HAHUUN

HcTopus pa3BUTHS CTEpEOMETPUN KaK HAYKH U €€

POJIb B pa3BUTHU COBPCMCHHbBIX HHXXCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

HCTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJIb B Pa3BUTHU COBPEMECHHBIX NWHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJib B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BuTus CTEPEOMETPUH KaK HAYKH U €€

POJib B pa3BUTHHU COBPEMCHHBIX NWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

101

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€




POJib B pa3BUTHHU COBPEMCHHEBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€

102 POJIb B Pa3BUTUM COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOT Ul
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102







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

* MaTtemaTuka: anredpa 1 Hayajla MaTEMaTHUECKOTO aHaJIN3a, TEOMETPHS.
I'eometpus, 10-11 kmaccerl/ byryzos B.®., [Ipaconos B.B. non penakmueit
CanoBuuuero B.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBenmienue

COopnuk 3ananuii 15 noAroroBku k EI'D mon pegakuueit M.B. SAmenko

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
[ToypouHble pa3pabOTKH 110 TEOMETPUHN
http://www.uroki.net/docnach.htm

http://nsc.1september.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://fipi.ru/

http://mathnet.spb.ru/

https://www.yaklass.ru/

https://resh.edu.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 706699936057990200889301522920754506789801582806
Bnageney PbiukoB HukuTa AHapeesuy

OeicTevTened C 29.03.2024 no 29.03.2025



http://www.tcpdf.org

		2025-01-20T10:08:10+0500




