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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI JUCLUILIINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00Oy4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpaMmbl yue6Horo Kypca «I'eomerpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKHX 3HAHMM W JEHCTBUU,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIOIIMX OINKCHIBATH M W3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peleHus, yMEHUSI HUX INPUMEHATH, NPOBOAWUTH JOKA3aTEIbHBIE PACCYKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMATHKHU B IPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¢ COBEPIICHCTBOBAHME MHTEUICKTYAIbHBIX H  TBOPYECKUX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh MPOSBICHUS TE€OMETPHUUECKUX TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercs He TOJIbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YTITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, oOOecleunuTh yriyoJEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
orBoautcs 204 wyaca: B 10 kmacce — 102 waca (3 waca B HEAENIIO)



COILEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHUSA cTepeoMeTpur. Touka, IpsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
Y CIEICTBHS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napaJyIeNIbHbIE M CKPEIMBAIOIIUECS NpsMbIE. [[pU3HaKu CKpenMBaOIINXCS MPSAMBIX.
ITapannenbHOCTh NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: NapaJUIeIIbHbIC NPSMbBIC B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX NPSIMBIX, IAPAUICIBHOCTh MPSAMOUA U
mockocty. [lapamienbHoe U LEHTpajdbHOE MPOCKTUPOBaHUE, M300pakeHue Quryp.
OcHOBHBIE CBOICTBA MapajuIeIbHOIO MpOEeKTUpoBaHus. HM300paxeHnue ¢uryp B
[IapajuIeIbHOM NPOEKUHU. YTIbl C COHAIPaBICHHBIMH CTOPOHAMH, YIOJ MEXKIY
IpsAMBIMM B IIpocTpaHcTBe. IlapamienbHOCT  IIOCKOCTEH:  IapalljeibHbIE
IJIOCKOCTH, CBOWMCTBA MApaJuIeNIbHBIX IIOCKOCTEN. [IpocTenime mpocTpaHCTBEHHBIE
(urypsl Ha INIOCKOCTH: TETPASP, NapajuieIenunea, IOCTPOCHUE CEYEHUH.

IleprieHIMKYISAPHOCTh HPSIMON M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IIPSAMBIEC B
IIPOCTPAHCTBE, NPSIMBIE MTAPAJUICIIbHBIE U NEPIECHANKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHAUKYIJISIPHOCTH MPSMOU U INIOCKOCTH, TEOPEMA O MPAMOMN MEPIEHIUKYIISPHOU
mI0cKoCcTh. OpPTOroHaNbHOE MPOEKTHPOBAHUE. [leprneHAuKynsip W HAKIOHHBIE:
pacCTOsIHME OT TOYKM JO IUIOCKOCTH, PAacCTOSHUE OT MPSAMOW JI0 TIUIOCKOCTH,
npoekuus (GUrypsl Ha IUIOCKOCTb. lleprneHauKylspHOCTb IUIOCKOCTEH: HpHU3HAK
IIEPIICHIUKYJIIPHOCTH IBYX IIJIOCKOCTEN. Teopema o0 TpEX MEepIEeHIUKYIISPaX.

VYTIIbl B IPOCTPAHCTBE: YIOJl MEXKAY NPSIMOM U INIOCKOCTBIO, IBYTPAHHBINA YOI,
JIMHEWHBIA YToJI IBYTPAHHOIO yria. TpéXrpaHHbI 1 MHOTOrpaHHble yribl. CBOKWCTBA
IJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX M JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXITPAHHOTO YTJIA.

MHoOrorpaHHuK#

Buabl MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. Ilpusma: n-yrosbHas
Npu3Ma, MpsiMasi U HaKJIOHHAs MPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapautenenunen, TpsAMOYTOJbHBIA NapajUIeenune] U ero corctea. Kparuaimme
IyTH Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopeMa [ludaropa. Ilupamuga: n-yronbHas nupamujia, npaBuibHas M ycedEHHas
nupamubl. CBoiicTBa péOep U OOKOBBIX TIpaHEdl MPaBWIBHOM MUPaMUJIBI.
IIpaBunpHBIE MHOTOTPaHHUKH: IIpaBUJIbHAs @pU3Ma M IpPaBWIbHAs IHpaMuUia,
MpaBUJIbHAS TPEYTOJbHASI MUpaMHUIa U MPaBUIBHBINA TeTpasap, KyO. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAECKAAP U UKOCASP.



Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEdpa, AuaroHanu, yrisl. [Inomanp
OOKOBOIl TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH TMPSAMOM MPHU3MBI, IUIOIIAIb
OCHOBAHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMOU Mpu3Msbl. [lnomans 60KoBOM
IOBEPXHOCTH U IIOBEPXHOCTH INPABWIBHOW NHMPAMHIBI, TEOpeMa O IUIOMIAIN
YCEYEHHOU MUPAMHUIBI.

CummeTpuss B OPOCTPAHCTBE.  ODJEMEHTbI CUMMETPUM  MPABUJIbHBIX
MHOTOIpaHHUKOB. CHMMETpHUsT B MNPaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
NapaJIeJIeMIe a, CUMMETPHUsS IPaBUJIBHBIX MPU3M, CHMMETpUS HPABWIBHON
UPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJEBOTO
BEKTOpPAa, BEKTOPbI KOJUIMHEApHBIC, COHANPABICHHBIE U  IPOTUBOIIOJIOXKHO
HaIIpaBJICHHBIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSA C BEKTOPAMHU: CII0KEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHUE BEKTOPA HA YUCIIO.
CBoiicTBa cilokeHHs BEKTOpoB. CBOKMCTBA YMHOKEHUSI BEKTOpa HA 4ncio. [loHATne
KOMIUTaHapHble BEKTOpBI. [Ipu3Hak kommuranapHocTn TpEX BeKTOpoB. lIpaBmio
napauienenunena. TeopemMa o pasiIoKEHUHM BEKTOPA II0 TPEM HEKOMIUIAaHAPHBIM
BekTOopaM. lIpsiMmoyrospHass cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl
BekTOpa. CBsA3p MEXKIy KOOpPAMHATAMHM BEKTOpPA M KOOpPAMHATAMU TOYEK. YTOJ
Mex) 1y BeKTopamu. CKalnsipHOE NPOU3BEICHUE BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUS» (YTJIYBJEHHBINH YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULUHU OOYYaIOLIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOT0 OOIIEeCTBa, MPEACTABICHNE O MaTEMaTHYECKIX
OCHOBaX  (YHKUIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SABJICHHUH, TpoUETyp
IpaKJaHCKOTro 0011ecTBa (BHIOOPHI, ONMPOCHI U APYroe), YMEHHUE B3aUMOJICHCTBOBATh
C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAUCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW HICHTUYHOCTH, YBOKCHHS K
OPOLUIOMY M HAaCTOSIIEMY POCCHUICKONM MAaTEMaTHKH, LIEHHOCTHOE OTHOILIEHUE K
JOCTHKECHUSM POCCHHCKUX MAaTEMaTUKOB M POCCUMCKOW MAaTEMAaTUYECKOW ILKOJIBI,
UCIIONIb30BaHUE OTUX JOCTIDKEHHH B JPYrHMX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMUKU;



3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, CPOpPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TOBEJECHHUS, CBS3aHHOTO C MMPAKTHYECKUM
IPUMEHEHUEM JIOCTMKEHHUN HAYKH U JEATEIIBHOCTHIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOWYUBOIO OYIyIIETO;

4) 3cTeTHYeCKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYasl ACTETUKY MATEeMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, pacCy ACHUN, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM aclieKTaM Pa3jInYHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHUS ITPUMEHSITh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOro M Oe30macHOro oOpasza »KM3HH, OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY
3I0pOBBIO (3I0POBOE MHUTAaHHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryisipHas (Qusuyeckas akTUBHOCTbH), (DU3UUYECKOE COBEPIICHCTBOBAHHE TIPU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOMN ACSATEILHOCTHIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3TUUHBIM
chepam mnpodeccuOHATBHOM JEesATEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €
MIPUJIOKEHUSIMA, YMEHHE COBEPILATh OCO3HAHHBIM BBIOOp Oyayuied npodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKU3HM,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B  PEIICHUM MPAKTUYECKUX  3a7ad
MaTeMaTUYECKOW HAPaBIECHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJOTMYECKONH  KYJbTYpbl, TMOHUMAHUE  BIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOU
Cpelibl, 0OCO3HAHUE TI00ATBHOTO XapaKTepa dKOJIOTHUYECKUX Mpo0JieM, OpUeHTaIMs Ha
MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JUIsl PEIICHHS 3a/1a9 B 00JIaCTH OKPY KaIOIIeH
cpenbl, IJIAHUPOBAHUE TOCTYNKOB M OLIEHKA HMX BO3MOXKHBIX IMOCIEICTBUI IS
OKPYKarOIIEU CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTH ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKWU U OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHE MaTEMaTHUUECKOM
HayKH Kak c(epbl 4eIOBEYECKON JEATEIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAYMMOCTH
JUIS pa3BUTHSI LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MaTEMAaTHKU U MaTeMaTUYeCKOM
KYJbTYpOU KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIATH IPOCKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI



Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE /1eifiCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

BBIABJISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTeMaTHYECKHUX
00BEKTOB, TTOHATUH, OTHOIICHUN MEXy TOHATHIMH, (OPMYJIHPOBATH OTPEICTICHUS
MOHSTUH, YCTAaHABIMBAThH CYIIECTBCHHBIA MPU3HAK KJIaCCU(DHUKAIINN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIM3a;

BOCIIPUHUMAT, bopMyIMpoBaThH u npeoOpa3oBbIBAThH CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHS B
(dakTax, NaHHBIX, HAOJIOJNEHUSAX W YTBEPKACHUSIX, Mpejaratb KpPUTCPUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENILHO J0KA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKIACHUN
(IpsiMble ¥ OT TIPOTHMBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpPATh CNOCOO pemeHuss y4yeOHOM 3ajauu  (CpaBHUBAaTh HECKOJBKO
BAPUAHTOB PEIICHUS, BEIOMpATh HauboJee MOAXOASIINN ¢ Y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HMCCIEAOBATEIbCKUN HWHCTPYMEHT I[IO3HAHUS,
(bopMyIupoBaTh BOIIPOCHI, bukcupyromme IIPOTUBOPEYHE, npo0iemy,
yCTaHaBJIMBATh UICKOMOE U JaHHOE, (HOPMUPOBATH TUIOTE3Y, apTYMEHTUPOBATh CBOIO
MO3UIUI0, MHEHUE;

IPOBOJINTH CAMOCTOATENIFHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE T10
YCTAaHOBJICHHIO OCOOCHHOCTEM MAaTeMaTHU4eCcKoro OOBEKTa, SBJICHHS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (hOpMYyJIMpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO  HAOMIONCHUS,  WCCICIOBAaHUS,  OIEHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TakkKe BbIABUTATH
MIPEOJIOKEHUSI O €TO0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE JePUIIUTH WH(POPMAIIMK, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpATh MH(OPMAIMIO U3 HMCTOYHMKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH MH(GOPMALIMIO PA3TUYHBIX BUJIOB U (POpM
MIPEJCTABIICHHUS;



CTPYKTYpUpOBaTh HHGOPMAIMIO, TPEACTABIATh €€ B PA3NUYHBIX (PopMmax,
WUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATh Ha/I&KHOCTD UHpOpMALIUU o CaMOCTOSITEIIEHO
c(OpPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

OO0menue:

BOCIIPHHUMATh M (DOPMYJIHUPOBATh CYXKIACHHUS B COOTBETCTBHHM C YCIOBUSMH U
IeIIMU OOIIEHNS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MMMACbMEHHBIX ~ TEKCTaxX, JaBaTh TOSCHCHHS TI0 XOAy peIICHUs 3a/ayw,
KOMMEHTHPOBAThH MOJYYCHHBIN pe3yJIbTarT;

B XO7¢ OOCYXXJIEHMS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMHI,
poOJIeMBbl, pelIaeMon 3aJ1aud, BHICKAa3bIBAaTh UJEH, HAIICJICHHBIC HA TIOMCK PEIICHMUS,
COTIOCTaBIIATh CBOM CYXKACHHUS C CYXKICHHUSIMH JPYTUX YYAaCTHUKOB JIHAJIOTA,
oOHapyXMBaTh pa3IU4YMe W CXOJACTBO TO3UIMH, B KOPPEKTHOH Qopme
(hopMyJIMpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHS;

INPEACTaBISATh PE3YJbTAaThl PEIICHHUS 3aJayd, SKCIEPUMEHTA, HCCIICIOBaHUS,
MIPOCKTa, CaMOCTOATEIHLHO BHIOMpATh (opMaT BEICTYIUICHUS C YYETOM 3amad
MIPE3CHTAINHA U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIEe YUeOHbIE 1efiCTBUS

Camoopranusamnus:

COCTaBJIATh IUIaH, aITOPUTM PEIICHUs 3aJlaud, BBIOUpPATh CIOCOO PEIICHUsS C
Y4ETOM MMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJICKT:

BJIQJIETh HABBIKAMHU MMO3HABATEIbHOU pe(IEKCUU KaK OCO3HAHUSI COBEPIIIAEMBIX
NEUCTBUN W MBICIUTEIBHBIX TMPOLECCOB, MX pPe3yJbTaTOB, BIaJAETh CIOCOOaMHU
CaMOINPOBEPKHU, CAMOKOHTPOJISL MPOLIECCa U PE3YJbTaTa PELICHUS MaTeMaTUYECKOU
3a7a4u;

NpPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH INPHU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHBBI B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JaHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTATA IEIN U YCIOBUAM, OOBSCHITH MPUIHHBI
JOCTIKCHUST WM HETOCTIKCHUSI Pe3yJIbTaTOB JESTEIHHOCTH, HAXOJIUTH OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MMOHUMAaTh M MCIIOJIb30BaTh MNPEUMYIIECTBA KOMAHIHOW W WHIAWBUIAYAIbHOU
paboTHI TIPU pEeNIeHUH y4eOHBIX 3a7a4, TPUHUMATH 11e7Th COBMECTHOMN NIEATeTLHOCTH,



IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, pacmnpenensTth BUAbl padoT,
J0TOBapuBaThCsA, OOCYKIaTh MPOLECC M pPe3yabTaT padOThl, 0000LIaTh MHEHHS
HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYMIOBBIX ¢dopmax padboThl (0O0CyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YJI€HAMH KOMAaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaja B
o0mmii  TPOAYKT MO  KpuUTepHusiM,  CHOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aMMOJICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonny 10 kiaacca oOyyaromuiicss Hay4UTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TIOHATHUSMHU CTEPEOMETPUU  TIPH
pEIIeHNH 3319 U TIPOBEJCHIUH MaTeMaTHIECKIX PACcCyKICHUH;

e IIPUMEHATb AKCUOMBI CTEPEOMETPUU W CJEICTBUS HU3 HUX IPH PELICHUU
reOMETPUUYECKUX 33/1a4;

e KJaccU(UIIUPOBATh B3aWMHOE PACIOJOKEHUE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IMJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEX]1y IPSMBIMH B IPOCTPAHCTBE, MEXKAY NPSIMOI U MJIOCKOCTHIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSAMHU, CBSA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHABl MHOTOTPAaHHUKOB (IIpHU3Ma,
nvpamuja, NpsMOyroJibHbINA Mapauienaenunes, Kyo);

e KjaccupuUUpOBaTh  MHOTOIPAHHUKH,  BbIOMpas ~ OCHOBaHUS Ui
KJ1accu(pUKaIIu;

e CBOOOZHO  OMEpPHPOBATH  MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBITIOJHSATH MapalljIeNIbHOE, IICHTPATHHOE U OPTOTOHAIBHOE MPOCKTHPOBAHHE
¢uryp Ha TUIOCKOCTb, BHITIONHATH U300paKeHHs (GUTYD Ha TIOCKOCTH;

e CTPOUTH CEYEHHS MHOTOTPAHHHUKOB Pa3IUYHBIMH METOJIAaMH, BBIMOIHSITH
(BBIHOCHBIE) IJIOCKHME YEPTEXKHU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYD:
BU/JT CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIIAN MOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMKIa),
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONMEPUPOBATH MOHITUSIMH: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTH CUMMETPUH (PUTYPBL;

e CBOOOJHO OIEpPUPOBATh MOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINIOJHATH ICUCTBUS HAJ BEKTOPaMU;



pemiath 3aJadyd  Ha J0Ka3aTeIbCTBO MATEMATHYECKUMX OTHOLIEHUH U
HaXO0XK/JE€HUE T€OMETPUUYECKUX BEIMYUH, IPUMEHSSI U3BECTHBIE METOMbI MPU
pElICHUM MaTEeMaTUYEeCKUX 3aJad TOBBIIIEHHOTO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

MPUMEHATh  MPOCTEHUIINE MPOrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUYECKUX 33]1aY;
U3BIIEKAaTh, MPEOOPa3oBBIBATh U HMHTEPHPETUPOBATH HH(DOpPMALHMIO O
IPOCTPAHCTBEHHBIX TIE€OMETpUUYECKHX (Urypax, TMPECTaBICHHYIO Ha
YepTeKax U pUCyHKax;

MIPUMEHSATH MOTYYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh U aHAJIU3HPOBATH
peanbHble CUTyallud, IPUMEHATh U3YUYEHHBIE MOHATHS B MPOLECCE MOMCKa
pelIeHnsT MaTeMaTu4ecku c(HOPMYIUPOBAHHON MPOOIEMBbI, MOJEIUPOBATH
peanbHbIE CHUTyallUd Ha S3bIKE TI'E€OMETPUH, HCCIEAOBaTh IOCTPOCHHBIE
MOJIENIN C UCIIOJIb30BAaHUEM I€OMETPHUYECKUX MOHIATHI M TEOpEM, almapara
anreOpbl, pelarb MNPAaKTUYECKUE 3a/ladyd, CBA3AHHBIE C HaXOXIACHUEM
r€OMETPUYECKUX BEJIUYHH;

UMETh TIPEJICTaBIICHUS 00 OCHOBHBIX JTamaxX pa3BUTHUS TEOMETPUMU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecreo acon dueKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTesbHbIEe pecypchl
padoThI
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHOe pacrnoioxKeHne NpsSMbIX B 5 0
MPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B g 0
MPOCTPAHCTBE
4 HepneH)lmiyns{pHOCTL MPSMBIX U o5 1
TUTIOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpaHHUKH 7 0
BekTops!l B IpocTpaHcTBE 12 1
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

['eomeTpus.
[InanumeTpus.
CrepeomeTpust

[TonsaTus crepeomerpuu:
TOYKa, IIpsimas,

IIJIOCKOCTD, IIPOCTPAHCTBO.

OCHOBHBIE TIpaBUIIA
nU300paKeHMs Ha PUCYHKE
00BEKTOB

ITonstus:
nepeceKaronmecs
IUIOCKOCTH,
repeceKaronmecs npsamas
7 TNIOCKOCTB;
MOJTYTIPOCTPAHCTBO

Ilonstus:
repeceKaronmecs
MJIOCKOCTH,
MepECeKaroIIMNECs psaMas
7 TNIOCKOCTB;
MOTYTPOCTPAHCTBO
OCHOBHBIE aKCHOMBI
CTEpEOMETPUHU

AKCHOMBI CTEPEOMETPUH

U NICPBLIC CIICACTBUS U3
HHUX

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

AKCHOMBI CTEpEOMETPUH
U TIEpBbIE CIEACTBUS U3
HuX. CriocoObl 3a1aHus
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE.

MHororpanHuKu

MHoOrorpaHHuKkH,
u300pakeHune
MPOCTEUIIINX




MIPOCTPAHCTBEHHBIX

buryp, HECYIIECTBYIOIINUX
00BEKTOB

10

11

N3o0pakeHune ceueHuit
TTUPAMHU/TBI

N3o0pakeHune ceueHuit
KyOa

12

13

N3o0paxenue ceueHuit
[IPU3MBI

N3o0pakeHune ceueHuit
nupamMuIbl, Kyda u
MPU3MBI, KOTOPBIS
MIPOXOJAT uepe3 ux péopa.
N3o6paxkenue
nepeceyeHusl MOTyYSHHBIX
IIJIOCKOCTEH.

14

15

16

17

18

19

Meton cnenoB s
MOCTPOEHUS CEUCHUI

Mertopa cnenoB s
HOCTPOCHUS CEUCHUI.
CBolicTBa nepeceyeHuit
IPSIMBIX U IJIOCKOCTEN

Merton cienoB st
IIOCTPOCHHUSI CEYECHUH.
CBolicTBa nepeceyeHmi
HPSIMBIX U IIJIOCKOCTEMN

ITocTpoeHune ceueHui B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Co3ztanue BEIHOCHBIX
YepTEkKEN U 3aIUCH 11aroB
MIOCTPOCHHS

ITocTpoeHune ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co3nanne BEIHOCHBIX
YepTEeXKEN U 3aIUCh 11aroB
MOCTPOCHUS

IToctpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3zmanne BRBIHOCHBIX




20

YEPTEKEN U 3aIUCh 1I1aroB
MIOCTPOEHUSA

[TocTpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Coznianue BBIHOCHBIX
YepTeKer U 3alKCh 1IaroB
IIOCTPOEHHUS

21

IToBTOpEHME
mianuMerpun: Teopema o
IPONOPIHUOHATBHBIX
otpeskax. [lomobue
TPEYroJbHUKOB

22

[ToBTOpEHME
mianuMerpun: Teopema
Menenas. Pacuersl B
CEUEHHUSAX Ha BIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IUIAHUMETPUH U
CTEpPEOMETPUU

23

KonTponsHas padora
" AKCMOMBI CTEPEOMETPHUH.
Ceuenus"

24

BzaumHoe pacnionoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CxpemuBaromuecs
npsimele. [Ipu3naku
CKPEIIMBAIOIINXCS
npsmeix. [TapannensHbie
IPsSIMBIE B IPOCTPAHCTBE

25

Teopema o
CyILIECTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOI1
napajuieJIbHON JaHHOU
IPSAMOM, IPOXOALIEN
4yepes TOUKY
IIPOCTPAHCTBA U HE
JIeKaler Ha TaHHOH
npsMoit. Jlemma o
MIEPECECUCHUH
HapaJyIeIbHBIX MPSMBIX
IIJIOCKOCTBIO




26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
NapauIeIbHBIX TIPSAMBbIX.
Teopema o
CKPELMBAIOIINXCSI
HPSAMBIX

27

28

29

30

[TapamensHoe
MIPOCKTUPOBAHUE.
OCHOBHBIEC CBOMCTBA
napauieIbHOTO
MIPOCKTUPOBAHUSI.
N3o0pakeHne pa3HbIX
buryp B nmapaienbHON
MPOEKIUU

LleHTpanbpHast TPOCKITHSI.
VYroi ¢ coHanpaBJICHHBIMU
CTOPOHAMHU. YTOJI MEXIY
PSIMBIMHU

3agaun Ha
JI0Ka3aTeIbCTBO U
HCClIeN0BaHueE, CBA3aHHbIE
C PACIMOJI0KEHHEM
MPSIMBIX B POCTPAHCTBE

ITonsTus:
NapaJuIeIbHOCTD MPSIMON
U IIJIOCKOCTH B
npocrpaHcTse. [Ipusnak
MapaJUIEIbHOCTH IPSIMOU
u tiockoctu. CBolicTBa
MapaJUIEIbHOCTH MPSIMOU
Y IUIOCKOCTH

31

I'eomeTprueckue 3agaun
Ha BBIYUCIIEHUE U
JI0Ka3aTenbCTBO,
CBSI3aHHBIE C
HapayIeIbHOCTBIO
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHue ceuenus,
MIPOXOJAIIETO Yepes
JaHHYIO IIPAMYIO Ha
yepTeke U napajjieIbHOro




33

JIpyrou npsamoi. Pacuér
OTHOLIEHUI

[NapamtenbHast mpoeKus,
NPUMEHEHHE JUTS
MOCTPOCHHS CEUEeHUH KyOa
U TapaJulesienuIeaa.
CaoiicTBa
napaienenumnena u
HPU3MBI

34

[TapannenpHbie
mockocty. [Ipuznaku
NapaJuIEIbHOCTH IBYX
IIJIOCKOCTEMN

35

Teopema o
MapajuIeIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOISIICH
yepes TOUKY, HE
MIPUHAICKALYIO JaHHOU
IJIOCKOCTH U CJIEJCTBUS U3
Hee

36

37

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapajuIeTbHOCTU MPSIMBIX
NepeCceueHus pu
MEPECCUCHUH IBYX
napajuieIbHbIX
IJIOCKOCTEN TpEeTher

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
NapajuleIbHbIX MPSAMBIX,
3aKIIFOUEHHBIX MEXKIY
napauiCJIbHbIMU
IIJIOCKOCTSIMU; O
MIEPECEUECHUH NPSMOH €
ABYMS 1TapaJlJICIbHBIMU
IIJIOCKOCTSIMU

38

39

IToBTOpEHME: TEOpEMaA
[Tugaropa Ha mI0CKOCTH
IToBTOpeHue:
TPUTOHOMETPHS
IPSIMOYTOJIBHOTO




TPEYroJIbHUKA

40

41

CgoiicTBa KyOa u
IPSIMOYTOJIBHOTO
napaieNenuea

Brruncnenue e
OTPE3KOB B KyOe u
PSIMOYTOJIBHOM

napasuiesienunesie

42

[IepnieHAUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipusnak
NEPIEHIUKYJIAPHOCTH
IPSIMOM U TNIOCKOCTH

43

[IepnieHAUKYIAPHOCTD
IPSIMOM U TUIOCKOCTH.
[Tpuznak
NEPIEHIUKYJIIPHOCTH
IPSIMOM U TNIOCKOCTH

44

45

46

47

Teopema o
CYILIECTBOBAaHHUHU U
€AMHCTBEHHOCTH IIPSIMO,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYJIAPHOH K
IIJIOCKOCTH

IInockoctu u
NEPIEHIUKYIISIPHBIE UM
psIMbIE B
MHOTOTpaHHHKaX

II;mockocty
MEPIIECHAUKYIISIPHBIE UM
psIMbIE B
MHOTOIPAHHHUKAX
[IepnienauKymnsp u
HaknoHHas. [loctpoeHue
MEPICHINKYIISIPA U3 TOYKH
Ha IPsIMYIO

48

[lepnenaukynsp u
HakJIoHHas1. [TocTpoenne
NEPIEHIUKYIIApA U3 TOYKU
Ha NPAMYIO

49

Teopema o Tpéx




50

o1

HepreHIuKYIspax
(mpsiMast 1 oOpartHas)
Teopema o Tpéx
HEePIeHIUKYIIsIpax
(mpsimast 1 oOpartHas)
VYron mexnay
CKPEIIMBAIOIIUMUCS
IPSIMBIMU

52

ITonck
NepHEHINKYISIPHBIX
MPSAMBIX C TOMOIIBIO
MEePIECHINKYIISIPHBIX
IUIOCKOCTEH

53

OpTtoronanbHOE
POCKTHPOBAHUE

54

IToctpoenue ceuenuit
KyOa, MPU3MBI,
MPaBUIILHON MUPAMHUJIBI C
MTOMOIIBIO OPTOrOHAIBHOMN
MIPOEKIUU

55

IToctpoenue ceuenuit
KyOa, MPU3MBI,
MPaBUIILHON MUPAMHIBI C
MTOMOUIBIO OPTOrOHAIBHOMN
MPOEKIUU

56

Cummetpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummerpuil B
MHOT'OI'PaHHHUKAX

57

[Ipn3nak
NEePIEHANKYJIIPHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

59

IIpaBunbHbBIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKHU JI0
IIJIOCKOCTH

[IpaBunbHbIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKH JI0
IIJIOCKOCTH




60

CriocoObl ONyCTHTD
NepIEHIUKYIISPBL:
CUMMETPHUS, CABUT TOUKH
10 TapajuieIbHON IPSIMO

61

62

63

Casur 110
HelapaJuleJIbHON IPSIMOU,
U3MEHEHUE PACCTOSHUM

KoHnTtposbHas padota
"B3aumMHOe
pacroyioxKeHue npsiMbIX U
IUIOCKOCTEH B
npocTtpaHcTae”

[ToBTOpEHMeE: yroa Mexay
HPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IPOU3BOJILHOM
TPEYrojbHUKE, TEOpEMa
KOCHUHYCOB

64

65

66

67

68

69

[ToBTOpEHMeE: yroa Mexay
CKpEIIMBAIOIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

FGOMeTpI/I‘IeCKI/Ie MCTOAbI
BBIYUCJICHUA yIJla MCKIAY
MpsAMBIMHA B
MHOTI'OIrpaHHHUKax

JIByrpaHHBIN yroI.
CBONCTBO JIMHEWHBIX

YIJIOB ABYTPAHHOIO yria
[IepnieHauKynsipHBIE
m1ockoct. CBOHCTBa
B3aMMHO
NEepPHEHANKYISIPHBIX
IUIOCKOCTEM

[Ipn3nak
NEePHEHANKYIIPHOCTH
IJIOCKOCTEH; TEOpEMa O
psIMOM TIepeceueHus
JIBYX IIJIOCKOCTEM
MePIEHINKYIISIPHBIX
TPEThEH MIO0CKOCTH

[IpssMoyronabHBI
napauenenunesn; Kyo;




M3MEPEHHUs], CBOMCTBA
MPSMOYTOJIBHOTO
napajuiesaenunena

70

71

72

73

Teopema o ruaroHanmu
PSIMOYTOJIBHOTO
napajuienenuneaa u
CIICZICTBHUE U3 HEE

CrepeoMeTprUieCcCKUe 1
MPUKIIATHBIC 33/]a4H,
CBsA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUECM ITPAMBIX
U TJIOCKOCTH

[ToBTOpEHHE:
CKpELIMBAIOIIHNECS
MpsIMbIE, MTAPAIIIEIbHbIE
IJIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapanmienpbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSTHHE
MEXIY
CKPEIIMBAIOIINMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsAX

74

PaccrostHre OT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 IIJIOCKOCTH

75

Brruncnenue paccrossHuM
MEXIY
CKPELIMBAOIIMMUCS
MPSIMBIMH C TIOMOLIBIO
NEPHEHANKYIIIPHON
IIJIOCKOCTH

76

TpéxrpanHslii yrom,
HEpaBEHCTBA JIIS
TPEXTPAHHBIX YTIIOB.
Teopema [Iudaropa,
TEOpPEeMbI KOCHHYCOB U
CHHYCOB JJIs
TPEXTPAHHOTO yTia

77

DneMeHTbl chepuyecKoit




TEOMETPHH:
reoIe3UYECKUE JIUNHUU HA
3emie

78

79

KonTponbsHas pabota
"Vriel 1 paccTostHUS"

CucreMarusanys 3HaHUH

"MHOTrorpaHHuK 1 €ro
3JIEMEHTHI"

80

IInpamuia. Bunbl
nupamull. [IpaBunbHas
nupaMua

81

[Ipusma. Ilpamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma

82

83

84

85

[Tpsimoii napasuienenunen,
IIPSIMOYTOJIBHBIN
napajuienenunesn, Kyo

Breinykisie
MHOTOrpaHHuku. Teopema
Ditnepa

Beimykiisie
MHOTOrpaHHuku. Teopema
Oitnepa. [IpaBunbHbIe 1
MOJIyIIPaBUJIbHbIE
MHOTOTPaHHUKHU

O00011eHNE TEMBI
"MHororpaHHuku"

86

ITonsiTue BexkTOpa Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE

87
88

CymMma BEKTOpOB

PasHocTh BekTOpOB

89

90

[IpaBuno
napajuleIenume1a

YMHOXKEHHE BCKTOpAa Ha
quCII0

91

Pa3znoxenne BekTopa o
0a3ncy TpEéx BEKTOPOB, HE
JIeXKAIMX B OJJHOM
MJIOCKOCTH

92

CkanspHoe Mpou3BeieHNE




Beluucnenue yria Mexny

93 BEKTOpaMH B 1
MIPOCTPAHCTBE
IIpocreiimue 3amauu ¢

94 P A 1
BEKTOpaMH
IIpocreimue 3amauu ¢

95 P A 1
BEKTOpaMHU
IIpocrenimue 3agaqu ¢

96 P A 1
BEKTOpaMH
KontponsHas padora

97 " p " p 1

Bexkrops!

0O0001EeHue 1

98 o 5 1
cucreMaru3anus 3HaHuil
O06o0061IEHNE U

99 o 5 1
cUCTEMATH3AaLMs 3HAHUN
000011EeHuEe 1

100 H 5 1
cUCTEMATH3aLMs 3HAHUN
0O00011EeHuEe U

101 o 5 1
cucreMaru3anus 3HaHuil
O06o0061IEHNE U

102 = § 1
cUCTEMATH3AaLMs 3HAHUN

OBLIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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