MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIIUIEHHE,  (opMUpyeMoe TNpU  HU3YyYEHUU
OOy4YarOIIMMUCS TTOHSITHUIHHBIX OCHOB I€OMETPHUHU, TIPU JI0KA3aTEeIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3a/la4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 3a]a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTU
¢duznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUH T€OMETPUH, KAK COCTABJISIONICH mpeaMeTHON obiactu «MaTteMatuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMU Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO almapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE  yYMEHHMS  BJIaJAE€Th  OCHOBHBIMM  MOHSATUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B peajbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMPOBAaTh TE€OMETPUYECKHUE
MOJENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHUpOBaHUE YMEHUS BIAJETh METOJIAMU JOKA3aTeNbCTB U aJITOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHSATh, MPOBOAUTH J0Ka3aTelIbHbIE PACCYKICHUS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMAaTHUYECKUX YTBEP)KJIEHUHN U POJIM aKCUOMATHKHU B TIPOBEICHUH
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00YJarOIIMXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTU MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPHUU;

dbopmupoBaHre (PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABATh IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYEHHH JPYTHUX
y4eOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTE,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS IMOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOITYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «maccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOlIEHHOM YpPOBHE OOydyeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp’KaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanabHoil padodeit
IpOrpaMMBbl, paclpeAeNéHHbIM MO rojaM OO0y4YeHHs, CTPYKTYpUpPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHSMH U HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOlUXCsl, pACIIUPSAS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnmoBus qns  guddepeHnmanuu  00ydeHHS,  ITOCTPOCHMS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOecrneyuTh yriayOn€HHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYaAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yuéroMm BbIOOpa Oyaymiel mnpodeccuu, obecrieunBas NPEEMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSA cTepeoMeTpuu. Touka, MmpsiMas, MIOCKOCTb, MPOCTPAaHCTBO. [loHsATHE 00 aKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.

B3auMHOe pacnoniokeHue NpsiMbIX B IPOCTPAHCTBE: IEPECEKAOIINECS, [TAPAJUIEIbHBIEC U CKPEIIUBAIOLINAECS MIPAMBIE.
[Ipu3Haky ckpemmBaromuxcs npsiMoeix. [lapamienbHOCTh TPSAMBIX M INIOCKOCTEW B TPOCTPAHCTBE: MApAIJIEIbHbBIEC MTPSMbBIC
B MPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPSIMBIX, MAPAIIIEIBHOCTD NPSIMOM M IUIOCKOCTH. [lapaiuiensHOe U LeHTpanbHOE
POEKTUpOBaHKE, U300pakeHue ¢uryp. OCHOBHBIE CBOMCTBA MapajijIeIbHOTO MpoekTupoBanus. N3o0paxenue ¢uryp B
[apaJUICIbHOM IPOEKUMU. YTVl C COHANpPAaBICHHBIMA CTOPOHAMHM, YrOJ MEXAY IMPAMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh IUIOCKOCTEH: IMApajlyIeNbHBIE IUIOCKOCTH, CBOMCTBA MapaJUIENbHBIX IUIOCKOocTe. [Ipocreiimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA IIJIOCKOCTH: TETPA3AP, NapaJlIeenune1, TOCTPOESHUE CEUEHUI.

[TepneHAUKYISIPHOCTD MPSIMOM M MJIOCKOCTH: NEPHEHINKYIISIPHBIC MPAMBIE B TPOCTPAHCTBE, MPSMbIC MapaJlICIbHbIC
YU NEPHCHIMKYISPHbIE K IUIOCKOCTH, IPU3HAK MEPHEHIUKYJISPHOCTH NPSMOM M IUIOCKOCTH, TEOpeMa O MpAMOU
MEPIEHIUKYJIAPHON TIOCKOCTU. OPTOroHaIbHOE NpOeKTUpOoBaHue. IlepneHIuKyap U HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSHUE OT TMPSMOW JO TIUIOCKOCTH, MNpPOEKIus (Urypsl Ha IUIOCKOCTh. llepneHAuKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX meprneHanKyIspax.

VYTribl B IPOCTPAHCTBE: YIOd MEXAY NMPSIMOM U INIOCKOCTBIO, ABYTPAHHBIN YrOJl, JIMHEWHBIA YTOJI ABYTPAHHOIO yIJia.
TpéxrpanHblii 1 MHOTOTpaHHbIE yribl. CBOICTBA MIOCKUX YTJI0B MHOTOTPAHHOTO yriia. CBOMCTBA MJIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapsl MHOTOrpaHHMKOB, pa3BEPTKa MHOrOrpaHHuKa. [Ipu3ma: N-yronpHas nmpusMma, npsiMas U HAKJIOHHASI MMPU3MBbI,
OOKOBasi W TOJHAs TOBEPXHOCTh MpU3MbL [lapammenenunen, NPsSMOYTOJBbHBIA TapayUielenune] W €ro CBOWCTBA.
Kparuaiimue myTd Ha MOBEPXHOCTH MHOTOrpaHHHKa. Teopema Oiinepa. IIpoctpanctBennas teopema Iludaropa.
[Mupamupaa: N-yronapHas nupamMuaa, npaBuiibHasg U yceu€HHas nupamuibl. CBoicTBa pEdbep u OOKOBBIX TpaHel MpaBUIbLHON



nupamubl. [IpaBuibHbIE MHOTOIpaHHUMKH: TMpaBWiIbHAs MpU3Ma M NpaBWIbHAs NMUpamMuia, NPaBWIbHAS TPEyroJbHas
nUpaMyuja W TpaBWIbHBIN TeTpasrap, Kyo. IlpeacraBieHue o MpaBUIBHBIX MHOTOTPaHHHKAX: OKTa’Jap, AOACKAdIpP U
UKOCa3IP.

Boblunciienre 371eMEeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHainu, yribl. [lnomanas O0OKOBOM MOBEPXHOCTH U IMOJTHOU
MOBEPXHOCTU MPSAMON TPHU3MBI, IJIOMIAh OCHOBAHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MpsiMoil mpu3Mbl. [lmomianb
OOKOBOI ITOBEPXHOCTU ¥ IOBEPXHOCTHU MPABWIBHON MUPaMUIbl, TEOPEMA O IIIOIIAA YCEUEHHOW MTUPaMUbI.

CumMmeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHM MPABUIBHBIX MHOTOIPAHHUKOB. CHUMMETpHsS B NMPaBHUIBHOM
MHOTOTPaHHHUKE: CHMMETPUS Napajulesienunea, CAMMETPUS PABUIIBHBIX MPU3M, CAMMETPUS TPABUIIBHOW MUPAMUJIBI.

BeKTopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOI'O BEKTOpPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABIICHHBIE U MTPOTHUBOIIOJIOXKHO HAINpPaBJIEHHbIE BEKTOPbl. PaBeHCTBO BEKTOPOB. J[eMCTBUS C BEKTOpAMHU: CIIOKEHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBbKHX BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha uyucio. CBOMCTBA CIOXKEHUS BEKTOPOB.
CBolicTBa yMHOKEHHsI BEKTOpa Ha yucio. [IoHsaTHe KoMIIaHapHbIE BEKTOPBL. [IpU3HaK KOMITAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapasutenenurnena. TeopeMa O pa3jloKEHHH BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpsmMoyrosbHas
cUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBsi3b MEXAY KOOpAMHATAMHU BEKTOPAa M KOOpPJIMHATAMU
TOYEK. YToJa Mexy BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

MJIAHUPYEMBIE PE3YJbTATbI OCBOEHUSI YYEBHOT'O KYPCA «'EOMETPUS» (YIJTYBJEHHBINA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOMN TMO3ZUIIMU O0YUYaIOIIErocsl Kak aKTUBHOTO W OTBETCTBEHHOT'O YJI€HA POCCHUICKOTO
oO0111ecTBa, MPEJCTABICHHE O MAaTEMaTUYECKUX OCHOBAX (DYHKIIMOHWPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHHM, IPOLEAYP
rpaKJaHCKOTO 001IecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHWE B3aWMOJICHCTBOBATH C COIMAIIBHBIMA WHCTUTYTAMU B
COOTBETCTBUH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM;

2) maTpuoOTHYECKOEe BOCIIUTAHHE:



c(OPMUPOBAHHOCTh POCCUHUCKOMN TPaKIaHCKOW MACHTUYHOCTH, YBAXEHHUS K MPOLUIOMY U HACTOSALIEMY POCCHUICKOM
MAaTEMATUKH, LEHHOCTHOE OTHOLICHUE K JOCTHMKEHUSM POCCUUMCKMX MATEMAaTHUKOB M POCCHUWCKOW MaTeMaTUYECKOU
IITKOJTBI, MCTIOJIb30BAHME 3TUX JOCTHIKEHUH B APYTUX HAyKax, TEXHOJIOTHUAX, cPepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, 3TUYECKOIO
MOBEJICHUSI, CBSI3aHHOTO C MPAKTUUYECKUM MNPUMEHEHUEM JOCTHKCHUN HAayKU U JESATEIbHOCTBbIO Y4YEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIEro;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELIEHUI, pacCykAECHUN, BOCIPUUMYUBOCTh K MATEMAaTUUECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMAaTUUYECKUE 3HAHUSA B MHTEpecax 3J0pOBOro U Oe30macHoro odpasa
JKU3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (310pOBO€ NUTaHUE, COAJAaHCUPOBAHHBIA PEKUM 3aHATHH U
OTIIbIXa, peryJsipHas (Qu3nyeckas aKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHHE TIPU 3aHSATUSAX CIOPTUBHO-
03OpPOBHUTENBHON IEATENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAYy, OCO3HAaHUE IIEHHOCTH TPYIOJIOOMs, MHTEpPEC K Pa3IMYHbIM cdepam npodeccuoHanbHOU
NESATETbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyriei
npodeccu M peayn30BBIBaTh COOCTBEHHBIC >KW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYECKOMY
0o0pa3oBaHHIO M CcamMOOOpa30BaHUIO Ha MPOTSHKCHUM BCEU JKWM3HU, TOTOBHOCTh K AKTMBHOMY YYacTUIO B pEIICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOU HAPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOPMHPOBAHHOCTh AKOJOTUYECKON KyIbTYPhI, TIOHUMAHHUE BIIMSHHUS COIMAIBHO-YKOHOMHUYECKUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOIHON M COIMAIIBHON CpPeJbl, OCO3HAHUE TII00aTFHOTO XapaKTepa IKOJIOTHUYECKUX MPOoOIeM, OpUEHTAITUS
Ha MPUMEHEHNE MaTEeMAaTUUECKUX 3HAHUMU JIJIsl pellieHrs 3a7a4 B 00JIaCTU OKPYXKAIOIIEH cpeibl, INIAHUPOBAHUE MOCTYITKOB
U OIIEHKH MX BO3MOXHBIX IMOCIEICTBUM I OKPYXKAIOIIECH CpeIbl;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:



c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPAKTUKHM, TOHMMAaHUE MAaTeMAaTHYeCKOW HAyKH Kak cdepbl YeTOBEYECKON IeATEIHHOCTH, JTAlOB €€ pa3BUTHA U
3HAYMMOCTH JIJIsl Pa3BUTHUSI IMBWIM3ALIMK, OBJIaJCHUE SI3bIKOM MAaTEMATUKU U MAaTEMaTUYECKOU KyIbTypOl KaK CPeCTBOM
MO3HAHUS MHpPA, FOTOBHOCTH OCYIIECTBIISTh MPOEKTHYIO U MCCIENOBATEIBCKYIO ACSTENbHOCTh WHAMBUIYATbHO U B
rpynne.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jioruyeckue aeiicTBusI:

BBISIBIISAITh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB, MOHATUH, OTHOIICHUN MEXIY
MOHATUSIMHU, (OPMYTUPOBATH OIpPEACIICHUS TMOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KilacCUpUKAIIIH,
OCHOBAaHWSI JIJ1s1 0000IICHHS 1 CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;

BOCIIPUHUMATh, (DOPMYITHUPOBaTh U MPEeOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, CIUHUYHBIC,
YaCTHBIE U 00IIKE, YCIOBHBIC;

BBISIBIIAITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOpEYMs B (paKTax, IAHHBIX, HAOTIOACHUSX U
YTBEPKJICHUSIX, IPEITIaraTh KPUTEPUH TSI BBISIBJICHHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUHH;

JenaTh BBIBOALI C HCIOJB30BAHMEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKITIOYCHHH,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTeIhCTBA MATEMATHUYECKUX YTBEPXKIACHUN (MpsIMbIE W OT MPOTUBHOTO),
BBICTPAWBATh ApPTyMEHTAIUIO, TPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBL;

BBIOMpATH CMOCOO permieHust yueOHOUW 3amadyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB PEIICHUS, BHIOMpaATh HauOoiiee
MOIXOJISIIIIAN ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Bba3oBrbIe ucciaeaoBareabCKHe AeiicTBUA:

WCITOJI30BATh BOTPOCKHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIIIHE
MPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (POPMUPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO
MO3ULIMI0, MHCHHUE;



NPOBOJUTH CaMOCTOSTEIBHO CIUIAHMPOBAHHBIA HKCIIEPUMEHT, HCCIIEOBAaHHE IO YCTAHOBIIEHUIO OCOOEHHOCTEH
MaTEMaTHYECKOT0 00BEKTa, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEH MEXTy O0BEKTaMH, SIBIICHUSIMH, TIPOIIECCaAMU;

CaMOCTOATENLHO  (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yJabTaTaM IMPOBEAEHHOTO HAOIOICHUS,
UCCJIEIOBAHMUSI, OLIEHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHMI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMpOIlEcca, a TAKXKE BBIIBUTATh MPEIIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIATDH Je(hUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA HAa BOMPOC U JIJISl PEIICHUS 3a/a4H;

BBIOMpaTh HMHGOPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
UHTEPHPETUPOBATH MH(GOPMAIIUIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABIICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIUIO, TPEACTABIATh €€ B pa3IN4YHBIX (POpMax, UILUTFOCTPUPOBATH IpadUUECKH;

OIICHUBATh HAAEKHOCTH MH(DOPMALIMK IO CAMOCTOSITEILHO CPOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUM C YCJIOBUSIMH W LENSIMU OOLIEHUS, SICHO, TOYHO,
I'PAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, AaBaTh MOSICHEHHUs 10 X0y PELICHUS 3a1a4H,
KOMMEHTUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl, MpoOJIeMbl, peniaeMoil 3aaauu,
BBICKa3bIBaTh UJEH, HALICJIEHHBIE HA TIOMCK PEUIEHHUS], CONTOCTABIIATh CBOM CYKIECHHS C CYKICHUSMH IPYTUX YYaCTHUKOB
nuanora, oOHapyXMBaTh pa3iMude M CXOJCTBO IMO3ULMN, B KOPpPEKTHOU (opme (GOopMylIHpoBaTh pa3HOTrIacHs, CBOU
BO3PAKECHMUS;

NPEJCTaBISITh PE3yNbTaThl PEIICHUs 3a/ayd, SKCIEPUMEHTa, UCCIEeNOBaHUs, MPOEKTa, CAMOCTOATEIBHO BHIOMPAThH
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IUIAH, AITOPUTM PEIICHUS 3aadd, BBIOMpATh CIOCOO perieHUs ¢ Y4ETOM HMMEIONUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIaJIeTh HaBBIKAMH T03HABATCIHLHOM pe(IeKCHUM KaK OCO3HAHUS COBEPINAEMBIX JAEHCTBUH M MBICIUTEIBHBIX
MIPOIIECCOB, MX PE3YyJbTAaTOB, BJAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTPOJIS IIpoliecca M pe3yJibTara pelieHus
MaTeMaTUYECKOHM 3a4a4u;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUH 3a/1a4i, BHOCUTh KOPPEKTUBHI B JIEATEILHOCTh Ha
OCHOBE HOBBIX O0OCTOSATENbCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJbTaTa LETU M YCJIOBHUSM, OOBSCHATH MPUYHMHBI JOCTHXKEHUS WM HEIOCTHUKCHUS
pe3yIbTaTOB JIEATEIILHOCTH, HAXOJAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

MOHMMATh M UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYyaTbHON pabOTHI MPU pElICHUH YYEOHBIX 3ajad,
MPUHUMATh 1IeJh COBMECTHOM JESTEIBHOCTH, IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM pabOThl, pacrpencisTh BUIbI
paboT, TOroBapuBaThCs, 0OCYKIAATh MPOIIECC U PE3yiabTaT PaboThl, 0000IIaTh MHEHHS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TpPyHHoBBIX (opmax padboTel (0OCykIeHHsS, OOMEH MHEHHUH, «MO3rOBbI€ IUTYpMb» U HWHBIE),
BBITIOJTHSATH CBOIO YacTh pabOThI M KOOPJUHUPOBATH CBOU JACHCTBUS C APYTMMHU WICHAMU KOMaHJbl, OIIEHUBATh KAYECTBO
CBOETO BKJIaJla B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss Hay4uTcs:

e CBOOOIZHO OMNEPUPOBATH OCHOBHBIMHM TOHSATHUSIMU CTEPEOMETPUM TMpU PEIIEHWH 3a7ad U IPOBEICHUU
MaTEeMaTHYECKUX PaCCyKICHH;,

e TPHUMEHSATH aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPU PEIICHUU T€OMETPUIECKUX 33]1aY,

e KJAcCU(PUIMPOBATH B3aUMHOE PACIHOJIOKEHUE MPSMBIX B MIPOCTPAHCTBE, MIIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE;



CBOOOJHO OIEPUPOBATH MOHSATUSAMHM, CBSI3aHHBIMU C YIVIAMH B MPOCTPAHCTBE: MEXAY MPSIMBIMU B IPOCTPAHCTBE,
MEXKy IPSIMOM U IIJIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATHUAMHU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOZIHO  pacloO3HaBaTb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (NMpU3Ma, NOHpaMuia, OpSIMOYTOIbHBIN
napasuiesienumne;, Kyo);

KJIACCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOUpAst OCHOBaHUS JIJIs Kilaccu(ukaImm,

CBOOOJIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C CEUEHHEM MHOTOTPAaHHUKOB MJIOCKOCTHIO;

BBINOJIHATh MapaJljIeNIbHOE, LEHTPAJIBLHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE (UIYp HA MIOCKOCTh, BBIIOJHATH
n300paxkeHus PUryp Ha MIOCKOCTH;

CTPOUTHh CEYEHHsS] MHOTOTPAaHHHKOB pPa3IMYHBIMM METO/IaMH, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB IIPOCThIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, NUpaMuaa), TEOMETPUYECKHX Tel C
IpUMEHEHHEM (HOpPMYII;

cBOOOIHO ONEpUPOBATH MOHATUSMU: CUMMETPHs B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHHM, LICHTP,
OCb U IJIOCKOCTh CUMMETPHUH (PUTYPBL;

CBOOOJTHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOpJMHATAM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HaJl BEKTOPAMH;

pemiaTh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH M HAXOXKIECHUE T€OMETPUUYECKHUX BEIUYMH,
IPUMEHSS W3BECTHBIE METOAbl NPH PEIICHWH MaTEeMaTHYECKMX 3a/ay IIOBBIIIEHHOTO ¥ BBICOKOIO YPOBHS
CIIOXHOCTH;

OPUMEHSATH MPOCTEHIINE MPOrpaAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMbI MPHU PEIICHUU
CTEPEOMETPUUECKUX 3a]a4;

U3BJIEKAaTh, TMPEOOPa30BBIBATh M HUHTEPIPETUPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
¢durypax, npeACTaBICHHYIO Ha YepTexaxX U PUCYHKaX;

NPUMEHSTH MOJIyYCHHbIC 3HAHMUSI HAa MpPaKTUKE: CPAaBHUBATh M aHAIM3UPOBATH PEAJIbHbIE CUTYallUU, TPUMEHSTh
U3YYeHHBbIE TOHATHS B TMpOIECCe TOMCKAa PEHICHHS MaTeMaTU4YeCcKd CPOpPMYJIUPOBAHHON MPOOIEMBI,
MOJIEJINPOBATh PEAJIbHBIE CUTYallMU Ha SI3bIKE T€OMETPHUH, HCCIE0BATh MOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM



T€OMETPUYECKHX TOHATHUI M TEOpeM, almapara ajireOpbl, pemarb MNPAaKTHYECKUE 3a7aud, CBS3aHHBIE C
HaxO0KJICHUEM T'€OMETPUUECKHUX BEJINYNH;
e UMETh MpECTaBICHHUSI 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU KaK COCTaBHOW 4acTH (yHIaMEHTa pa3BUTHUS

TEXHOJIOTUH.
TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMmbl Bcero Konrpoarupie  Ilpaxtirseckie o0pa3oBaTebHbIe
padoThI padoThI pecypeaI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacnosioxkeHue NpsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYriel 1 paccTosTHUS 16
MHororpanHuk# 7
BexTops!l B IpocTpaHcTBE 12
8 HOBTOPGHH@, 000011IeHNE Y CUCTEMATH3AINA 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, napannenLHHx pr[MI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi ¥ MiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

Meton cienoB uisl IOCTPOEHUS CEUEHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

[ToBTOpenune mnanumerpuun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
MJITAHUMETPUH U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

[enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: mapauIeIbHOCTD MPSMOM U

IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.




CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEUEHUN IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3Hak
MIEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocT U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSAMYIO

IlepnieHqUKYISAp U HAKJIIOHHAS.




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAnKyIApax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
HPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTHTD MEPIICHANKYIISPHI:




CUMMETPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay MnpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCeUeHMs IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuuecKre U NpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue pacctosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrib1 u
paccrosiHus"

79

80

Cucremarnzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamMuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O06o001IeHne 1 cucTeMaTu3alys 3HaHUH 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







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

» Maremaruka: ['eometpus, 11 kimacc/ Ilotockyes E.B., 3BaBuu JI.M., O0mecTBO
C OrPAHUYEHHOM OTBETCTBEHHOCTBIO «/J[PODAY; AKmoHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue

Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHAIu3a, TEOMETPHSI.
['eometpust. 10 knacc. YrayOieHHsiit ypoens: yueOnuk/ E.B.ITotockyes,

JI.W.3BaBuy; 3anaunuk/E.B.ITotockyes, JI.N.3BaBuu.- M.:Jlpoda, 2020

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Maremaruka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
['eometpust : 10—11-e kinaccol : 6a30BbIN U YTITyOJIEHHBIN YPOBHU :
MeToanYeckre pekoMmenaanuu kK yueouuky JI. C. Atanacsana, B. ®@. byry3ona, C.

b. Kagomuesa u np. — Mocksa : IIpocsemienue, 2023. — 38 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bubnuotexa [{OK, Poccuiickas anekTpoHHas mIkoia






