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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanue (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctd. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapauleiIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TOJHAs TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas W yced€HHass nupamuibl. CBoiicTBa péGep M OOKOBBIX TI'paHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABUIBHOW MHPAMUIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. [IpsMoyrosibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSI YYEBHOI'O KYPCA «'EOMETPHUS» (YIJIYBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOMN TMO3ZMIIMU O0YUYaIOIIErocsl KaKk aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOTO
o01ecTBa, MPECTaBICHUE O MAaTEMAaTUUYECKUX OCHOBaX (BYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, TPOLEIYP
rpakJIaHCKOro oO1iecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHUE B3aUMOJACHCTBOBATh C COLIMAIBHBIMU UHCTUTYTAMHU B
COOTBETCTBHUH C UX PYHKIMUSIMU U Ha3HAYCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IpaKAaHCKOW MJICHTHYHOCTH, YBAKCHHS K MPOILJIOMY M HACTOSIIIEMY POCCHUUCKOM
MAaTEMATHKH, IEHHOCTHOE OTHOLICHHE K JOCTHUKECHHUSIM POCCUHMCKHX MaTEMaTUKOB M POCCUHUCKOM MAaTEMATHYECKOMN
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHKEHUHN B IPYTUX HAayKaX, TEXHOJIOTHUSIX, C(pepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JIYXOBHBIX IIEHHOCTEH POCCHICKOr0o Hapoja, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO
MOBEJICHHUSI, CBSI3aHHOTO C IPAKTUYECKUM IPHMEHEHHMEM JIOCTH)KEHUM HAyKM W JICSITEIbHOCTBIO YUYEHOTO, OCO3HAHME
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYIyIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs ACTETHKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEelIeHU, pacCyXeHUM, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BocIMTAHME:

c(hOpMHUPOBAHHOCTh YMEHHS NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUSA B MHTEpecax 3J0pOBOro U Oe3omacHoro obpasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3710pOBOE MUTAaHHE, COATTAHCHUPOBAHHBIN PEKUM 3aHATHUN U
OTHbIXa, peryisipHas ¢u3nueckass aKTUBHOCTH), (U3MUYECKOE COBEPIICHCTBOBAHUE TIPU 3aHATUSX CIOPTHUBHO-
03JI0POBUTEIBLHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BocnUTAHME:



TOTOBHOCTh K TPYIYy, OCO3HAHUE IICHHOCTH TPYIOJIOOWS, WHTEPEC K Pa3NuuHbIM cdepam mpodeccrnoHaATbHON
NESATEITLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TPWIOKCHHSIMH, YMEHUE COBEpIIATh OCO3HAHHBIM BBIOOp OymyIiei
npodeccu M peayn30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa30BaHUI0 M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEM JKU3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B pelICHUU
MPaKTHYECKUX 33J1a4 MaTeMaTHYECKOW HAMpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, MOHUMAaHUE BIUSHUS COLMAIBHO-?KOHOMUYECKUX MPOILIECCOB Ha
COCTOSTHHE TIPUPOJIHON M COITMAJILHOM CPe/Ibl, OCO3HAHUE IJI00aJTBHOI0 XapaKTepa dKOJOTHYECKUX MPOoOJIeM, OpUeHTAITUS
Ha NMPUMEHEHNE MaTeMaTUUECKUX 3HAHUHN IS PEIICHUS 3a7a4 B 00J1aCTH OKPYKaOIIEH cpefibl, INIAHUPOBaHUE ITOCTYIIKOB
Y OLICHKH WX BO3MOXKHBIX MOCJIECACTBHM JJIs1 OKPYKAIOIIEH CPEJIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTHUKA, TOHUMAaHHE MaTeMaTHYECKOM HayKH Kak c@epbl 4YelIOBEUECKON JIeATeIbHOCTH, ITalloB €€ pa3BUTHSA H
3HAYMMOCTH JIJIS Pa3BUTUS LIMBUIM3AIMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTUYECKON KYJIbTYpPOMl KaK Cpe/ICTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U HCCIEI0BATEIbCKYIO JEATEbHOCTh WHJIUBUIYATbHO U B
rpy1re.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jlornueckue JaeicTBuA:

BBISIBIIAITh M XapaKTEPU30BATh CYIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, TOHSTHI, OTHOIICHUH MEXITY
NOHATUSIMHU, (HOPMYJIUPOBAThL OMNPEACIICHUS TOHATHM, YCTaHABIWBATh CYIIECTBEHHBIA TMpU3HAK KjIaccu(uKkaimy,
OCHOBaHUsI 111 000OIIEHNS U CPAaBHEHUS, KpUTEPUU TTPOBOAMMOTO aHAJN3a;

BOCIIPUHUMATH, (DOPMYyITUpOBaTh U MPEOOPa30BBIBATH CYXKJICHUS: YTBEPIUTEIbHBIC U OTPUIIATEIbHbIC, SANHUYHbIC,
YaCTHBIC U 00IIIKE, YCIOBHBIE,



BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEUHs B (akTax, JaHHBIX, HAOTIOACHUSIX H
YTBEPKJICHUSX, IPEIaraTb KpUTEPUH JUIsl BBISIBICHHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYMI;

Jenatb BBIBOABI C HCHOJB30BAHMEM 3aKOHOB JIOTWKHM, JEAYKTHUBHBIX W MHIYKTHBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIIOUEHNUH 10 aHaJIOTUH;

IPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMAaTHUUYECKUX YTBEPXKACHUU (IpsMble U OT IPOTHUBHOTO),
BBICTpAaUBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOBI;

BBIOMPATh CHOCO0 pelIeHHs] yuyeOHOUM 3anauu (CpaBHUBATh HECKOJIBKO BapUMaHTOB pEIICHHs, BbIOMpaTh Hauboiee
HOJXOSAIINM ¢ yYETOM CaMOCTOSITENIBHO BbIJIEJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEILCKHN HHCTPYMEHT MO3HAHMS, (DOPMYIHPOBATH BOMPOCH, (PUKCHUPYIOIIIHEC
POTUBOpEYHE, MPOOJieMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3y, aAPryMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHHE;

MPOBOJNTH CaMOCTOSTEIHHO CIUIAHMPOBAHHBIA HKCIIEPHUMEHT, HCCIIEIOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEH
MaTEMaTHYECKOT0 00BEKTa, SIBJICHUS, TIPOIECCa, BRISBICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBICHUSIMH, TPOIECCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh 0O0OOIIEHHS W BBIBOJBI 1O pe3yjbTaTaM MPOBEAEHHOTO HAOJIOCHMUS,
UCCJIEIOBAHMUSI, OIIEHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3YJIbTaTOB, BRIBOJIOB U O00OIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEIIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(hUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HA BOMPOC U JIJISl PEIICHUS 3a/1a4H;

BBEIOMpAaTh HWHGOPMAIMIO W3 HWCTOYHUKOB PA3JIUYHBIX THUIOB, aHAJIN3UPOBATh, CHUCTEMATU3UPOBATH U
WHTEPIPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIPE/ICTABIICHNUS,

CTPYKTYPHPOBaTh HHPOPMAIIHIO, IPEACTABIATE €€ B pa3IMUHbBIX (opMax, HILTIOCTPUPOBATH IPadUICCKH;

OIICHMBATh HAAEKHOCTh HH(DOPMAITUH TI0O CAMOCTOSTEIBHO C(POPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHSA



OOmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJACHUS B COOTBETCTBHHM C YCJIOBHSIMH W TEISIMU OOIIEHUS, SICHO, TOYHO,
TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHHS IO X0y PEIICHUs 3aauH,
KOMMEHTHUPOBATH IMOJYyUYCHHBIN pe3yJIbTar;

B X0Jie OOCYXJICHHMS 3aJlaBaTh BOIIPOCHI II0 CYIIECTBY OOCYXJIaeMOW TeMbl, IMpOOJIeMBbl, peIIacMoil 3aayw,
BBICKA3bIBaTh UJCH, HAIICJICHHBIE HA TIOMCK PEUICHHUS, COMOCTABIATh CBOU CYXKJICHHS C CYXKJICHUSIMU JPYTUX YYaCTHUKOB
yanora, OOHapy>KUBaTh pa3liMuMe U CXOACTBO MO3HUIIMKI, B KOPpEeKTHOH (opMe (popmyIupoBaTh pa3HOTIIACHs, CBOU
BO3PaKEHHUS;

MPEACTABIATh PE3yJIbTaThl PEIICHHS 3aJaud, SKCIIEPUMEHTa, MCCIICAOBAHUsA, MPOEKTa, CAaMOCTOSTEILHO BBHIOHMPATh
dbopmMaT BBICTYIUICHHUS ¢ YIETOM 3aj1a4u IPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHbIE YHHBEpCAJIbHbIE YUeOHbIE HeiCTBUS

Camoopranusanus:

COCTaBJISATh IUJIaH, aJITOPUTM PEILICHMS 3aJlaud, BBHIOMpATh CIOCOO pelIeHUs] C YYETOM HMEIOUIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM HH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBI HHTEJJIEKT:

BJIQJICTh HAaBBIKAMM TO3HABATEIBHOW pedIieKCHuM KakK OCO3HAHUS COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIbHBIX
MPOIIECCOB, MX PE3YyJbTAaTOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJSL Mpollecca M pe3ysbTara pelieHus
MaTeMaTHUYEeCKOM 3aJ1auH;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUU 3aa41, BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD Ha
OCHOBE HOBBIX OOCTOSITEIIbCTB, TAHHBIX, HAWIEHHBIX OMMOOK, BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEJIU U YCJIOBHUSIM, OOBSICHATh MPUUYUHBI JOCTHIKEHHUS WU HEIOCTHUKEHUS
pe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:



MOHMUMATh W WCIOJI30BATh MPEUMYIIECTBA KOMAHJHONW W WHIWBHUIYyAIBHOW PaOOTHI MpHU pEIICHUH y4eOHBIX 3a/ad,
MPUHUMATh 11e7Thb COBMECTHOHM JCATEIHHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPabOTHI, PACTIPENCISITh BUIBI
paboT, JOoroBapHUBaThCs, O0OCYKIATh MPOIIECC U PE3YIbhTAT padOTHI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OcykaeHusi, oOMEH MHEHWH, «MO3TOBBIC INTYPMBD» W HWHBIC),
BBITIOJHATH CBOIO 9acTh pabOTHl M KOOPJIMHUPOBATH CBOM JIEHCTBUS C IPYTHMMH WICHAMU KOMaHJbI, OIICHUBATh Ka4eCTBO
CBOETO BKJIaJIa B OOIIUIA TPOIYKT O KPUTEPUSIM, CPOPMYIMPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUAI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 knacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEPUPOBATH OCHOBHBIMU TOHATUSIMH CTEPEOMETPUU TPU PEIICHWH 3a7a4 U MPOBEJACHUU
MaTEMaTUYECKUX PACCYKIACHUI;

MPUMEHSATh aKCHOMBI CTEPEOMETPHUH | CIICACTBUS U3 HUX MPH PEIICHUN TEOMETPUICCKUX 33714,
KJIacCU(DUIIMPOBATh B3aUMHOE PACITOIOKEHUE TIPSIMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B TIPOCTPAHCTBE, MPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YTJIAMHU B MPOCTPAHCTBE: MEX]Yy MPSIMBIMU B MPOCTPAHCTBE,
MEXY MPSIMOM U INIOCKOCTHIO;

CBOOOTHO OTIIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOTHO  pacmo3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB (TIpU3Ma, TWHUpaMHUaa, PSIMOYTOJbHBIN
napajienenunesn, Kyo);

KJIacCU(PUIIMPOBATh MHOTOTPAHHUKH, BEIOMpAst OCHOBAHUS JJISI KIIACCU(DUKAIINH;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C CEUCHUEM MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHATH TMapajuieIbHOE, IIEHTPAIbHOC U OPTOTOHAJIBHOE MPOCKTUPOBAHUE (UTYP HA IUIOCKOCTH, BBIMOJIHATH
N300paKkeHHs GUTYP HA TUIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB PAa3IUYHBIMU METOJAMH, BBIMOIHITH (BBIHOCHBIC) TIJIOCKHUE UYEPTEKHU W3
PUCYHKOB TIPOCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;



BBIYUCIISITh IUIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, MHUpaMujia), TEOMETPUUYECKUX Tel ¢
npuMeHeHueM HopMmy;

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: CUMMETPUSI B MPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh CUMMETPHUH, LIEHTP,
OCb U IJIOCKOCTh CUMMETPHUH (PUTYPBL;

CBOOOJTHO ONEPUPOBATH MOHATUIAMH, COOTBETCTBYIOIIMMHU BEKTOpPaM U KOOpJMHATAM B IPOCTPAHCTBE;

BBITIOTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pelmarh 3aJayd Ha JI0KA3aTelIbCTBO MATEMAaTHYECKUX OTHOIICHUN W HAXOXKIACHUE TeOMETPUUYECKUX BEIUYMH,
MPUMEHSIST M3BECTHBIE METOJbl TMPU PEIICHUHM MaTEMAaTUYECKUX 3a7ad IOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJIOKHOCTU;

MPUMEHSTh MPOCTEUIINE NMPOTrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI MPU PELICHHUU
CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKAaTh, MPEOOPa30BBIBATH M HHTEPIPETUPOBATH HHPOPMAIMIO O TMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
dburypax, npeJCcTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

MPUMEHSTH NOJIyYEHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATHh U AHAJIM3UPOBATH PEalbHBbIE CUTYallMU, NPUMEHSTH
W3yYCHHbIC TIOHATUS B TMPOIECCE TOWCKA PEIICHUS MaTeMaTU4ecKu CHOpMYIUPOBAHHONW MPOOJIEMBI,
MOJICITUPOBATh PeajbHbIE CUTYAlMH Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh TOCTPOCHHBIE MOJICNIH C UCTIOIb30BaHUEM
FEOMETPUYECKUX TMOHATHH U Teopem, ammapara ajreOpbl, permaTh NTPaKTUUECKUWE 3aJaud, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH,;

UMETh MPEJCTaBICHUSI 00 OCHOBHBIX dTamax Pa3BUTUS T€OMETPUHU KaK COCTABHOW YacTU (PyHJIaMEHTA Pa3BUTHUS
TEXHOJIOTHUM.



10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypeni
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U IIIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSTHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHOBHBIE IpaBUIIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEeOMETPHH: TOUKA, IIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa U300paKEeHUS HAa PUCYHKE
IIJIOCKOCTH, HapaJIJIeJH)HI)IX Hp?[MI)IX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHS: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroNuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CIICACTBHUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TIJIOCKOCTEH

H300pakeHne ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHre CeYeHU i MUpaMuIbl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOIST Yepe3 UxX
pEbpa. N3o0paskeHue nepecevyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MIOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHne ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecedeHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbIMU LIBETAMHA

N3o0pakenue ceueHuil mupaMuipl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST YepPe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparniBanue
IMOCTPOCHHBIX ceueHnu Pa3HBIMU LIBETAMU

Merton ciaenoB ajs MMOCTPOCHUA ceueHUI




15

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

16

Merton cienoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil MPSIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
MTOCTPOEHUS

[ToBropenue manumerpun: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kax. [Tomobue
TPEYrOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX HA
BBIHOCHBIX 4epTexax. Mcropust pa3Butus
MJIAHUMETPUU U CTEPEOMETPUH




23

KonTtponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosioKeHue NpsMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky ckpelmuBaroImxcs
npsaMmeix. [lapamiensHblie npsMsie B
IPOCTPaHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JTAHHOM TIPSIMOM, NPOXOAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKallell Ha
JaHHOM npsiMoit. JlemMa o nepeceueHuu
HapajieNIbHbIX MPSIMbBIX IIIOCKOCTBIO

26

[TapamiensHOCTB Tpex mpsiMbIX. TeopeMa o
TpEX MapajuIeNbHBIX NPAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX

27

28

29

30

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA apALIIEITHLHOTO
npoexkTupoBanus. M300paxkeHne pa3HbIX
¢buryp B napajsiesbHON NPOEKIUU

IenTpanbHas Mpoekuusa. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY PSIMBIMHU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AHHEBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IIPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCT MPSAMON U

IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapaJuIEIbHOCTH MPSIMOU U IIJIOCKOCTH.




CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckue 3aauy Ha BBIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHune ceueHus, TPOXOISILETO Yepes3
JAHHYIO TIPSMYIO Ha YepTEkKe U
MapajuIeIbHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

[MapannensHas MPOEKIIKs, IPUMECHEHUE
JUTSL IOCTPOCHHS CEUCHUH Ky0a U
napauienenunena. CBoicTaa
napajureJienumne/1a U IpU3Mbl

HapanneanLIe ITIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASAIICH
yepe3 TOUKY, HE TPUHAAJICKAITYIO JaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
MapaJIEIbHOCTH MPSMBIX IIEPECEUEHUS
IIPHU IIEPECEUEHUH [IBYX I1ApaJUIEIBbHbBIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJjlyICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXY ITapaJIeIbHbIMU
IIJIOCKOCTSIMU; O IIEPECEYCHUU IIPSIMOM €
ABYMS TapaJUICJTIbHBIMUA IIJIOCKOCTAMUA




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

40

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napajuienaenunena

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM TapasuIeIICHIee

42

[IeprieHIUKYIAPHOCTH NPAMOU U
miockocty. [Iprusnak
NEPIEHAUKYIISIPHOCTH IIPIMOHN U
IUIOCKOCTH

43

44

45

[TepnieHIUKYIAPHOCTD NPSMON U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[InockoCcTH U EpIIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

48

[lepneHauKyIsip ¥ HaKJIOHHASA.
ITocTpoeHne nepneHuKyIIsipa U3 TOYKH Ha
PSAMYIO

IleprieHAUKYmSAp ¥ HAKIIOHHASL.




[TocTpoeHue neprneHuKyIIsipa U3 TOYKU HA
IPSIMYIO

Teopema 0 TpEX nEepHEeHAUKYIIAPAX

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEx nepneHaUKyIIpax
(mpsimast 1 oOpaTHas)

51 Yron Mmexay CKpemuBaromIMUCS
IPSIMBIMU
[Touck neprneHuKyIIpHBIX IPSIMbIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IIJIOCKOCTEMN

53 OpTOrosanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, IpuU3Msl,

54 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO
OpPTOTOHAJILHOW MPOEKINH
[TocTpoenue ceuennii kyoa, MpU3MBlI,

55 MPABUJIBHOM MUPaMU/IbI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIocKocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHuKyISIPHOCTH NPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CHMMETPUHI

58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSIHUN OT TOYKH JI0 MIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

60 CriocoObI ONyCTUTD MEPIIEHAUKYIISAPHI:




CUMMETpHUSI, CABUT TOYKHU I10
napasuieibHON mpsMOi

61

62

63

CnBur no HenapamieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KoHnTtposbHast pabora "B3aumHoe
pacrookKeHue MPSMBIX U MIIOCKOCTEN B
npocTtpaHcTse"

HOBTOpeHI/IeZ YroJa Mexay npsaMbIMH Ha
IIJIOCKOCTH, TPUT'OHOMCTPUA B
IMPOU3BOJIBHOM TPECYI'OJIbHUKE, TCOpPEMaA
KOCHUHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKPEILMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckre METObI BBIYMCICHUS
yrila MeXAy NPpsSIMBIMH B MHOI'OTPaHHUKAX
JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria
[lepnennukynspHeie nmiaockoctu. CBoMcTBa
B3aUMHO MEPIIEHIUKYISPHBIX MIJIOCKOCTEN

68

[Ipu3Hak nepneHuKyIIpHOCTH
IIJIOCKOCTEW; TeOpeEMa O MPSMOMN
MEePECEeUCHUS ABYX MIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEU MIIOCKOCTH

69

70

[TpstmoyToNbHBIN Napaienenumnen; Kyo;
WU3MEPEHMs], CBOMCTBA NPAMOYTOJIBHOTO
napajuleenumne1a

TeopeMa 0 nuaroHany NpsAMOYTrOJIbHOTO




napajiejienuicaa u CJIcaCcTBUC U3 Hee

71

72

73

CrepeoMeTpuueckre U NpUKIIaIHbIe
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MIPSIMBIX U MJIOCKOCTH

HOBTOpeHI/ICZ CKpCIIUMBAOIIHECA IIPSAMBIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OI'PaHHHUKax

Hapa ImapaJjiCJIIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAIOIHUXCA IIPAMBIX, PACCTOSHUC
MCKAY CKPCHIMBAOIIUMHACA NIPAMBIMUA B
IMPOCTBIX CUTYyallUAX

74

Paccrosane ot Toukn J0 IIIIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

76

77

Brluncnenue paccTosHAN MEXTY
CKPELIMBAIOIMIMMHUCS IPSIMBIMHU C
ITOMOIIBIO NIEPIIEHAUKYIISIPHOMN MIOCKOCTH

Tpé€Xrpa"Hslid yroi, HepaBeHCTBA s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB JUIS
TPEXTPAHHOIO yIJia

DeMeHThI chepruuecKoil reoMeTpuu:
reoJIe3NYECKHUE JINHNUU Ha 3emiie

78

KonTtponbnas padota "Y1isl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €r0 DIIEMEHTEHI"

IIupamupa. Buasl nupamun. IlpaBunbnas
nupamMuaa




[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 1
[IpaBuiibHas mpu3ma

82 [Ipssmoit napainenenunen, 1
NPSAMOYTOJIbHBIN Mapajiesnenunes, Kyo

83 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHuKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOIYIIPaBUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTtponpHas padbora "MHororpaHHUKH" 1

86 [TonsiTrie BEeKTOpa Ha IJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenumeaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznoxxenue BekTopa 1o 0aszucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJTHON 1
IUIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

03 Brruncnenue yria Mexry BEKTOpaMu B 1
POCTPaHCTBE

94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

97 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

98 [MPOMEXYTOYHAS ATTECTALIUA: 1




UTOTOBasi KOHTPOJIbHAs paboTa.

99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

100 OO0001eHUE U CUCTEMATU3ALINS 3HAHUM. 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 100







