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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMs, Tak Kak oOecreyrBaeT BO3MOXXHOCTb H3YUYEHHMS] JTUCLUIUINH
€CTECTBEHHOHAYYHOM HANpPABJICHHOCTH M MPEIMETOB T'yYMAaHHUTAapHOIO IHKIIA.
Jloruueckoe MbIIUIEHUE, POPMUPYEMOE TTPHU U3YUCHUH 00YUAIOIIUMHUCS TOHSITUIHBIX
OCHOB I'€OMETPHUH, IIPU TOKA3ATEIBCTBE TEOPEM U IOCTPOCHUU LENOYKHU JIOTUYECKUX
YTBEP)KICHUM MNpPH pEIICHHWM TE€OMETPUUYECKMX 3aJad, YMEHHE BBIIABUIaTh U
ONPOBEPraTb THIIOTE3Bl HEMOCPEACTBEHHO MWCHOJIB3YIOTCS IPHU PELICHUU 3a1a4
€CTECTBEHHO-HAYYHOI'0 IIMKJIAa, B 4YacTHOCTU (pusnueckux 3anad. Lleap ocBoeHus
nporpaMMbl yaeOHOro Kypca «l'eomMeTpusi» Ha YIrJIyOJEHHOM YpOBHE — DPa3BUTHE
UHIMBUIyAJIbHBIX CIIOCOOHOCTEN OOydaroluxcs NpU H3YYEHUU T€OMETPHUH, Kak
cocTaBlsifolel mpenMeTHo oOnactu «MaremaTuka M HMHQPOpPMaTHKa» dYepes
o0Oecrie4eHre BO3MOXKHOCTH NPUOOpETEHUs M HCHOJIb30BaHUS Oosee TIIyOOKHX
reOMEeTPUUYECKUX 3HaHUH U JeHCTBUM, crien(UUHBIX TEOMETPUH, U HEOOXOUMBIX JJIs1
YCHEIHOro MNpo(eCCUOHATBHOTO O0pa30BaHMsl, CBS3aHHOTO C HCIIOJIb30BAHUEM
mMaTeMaTuku. [IpropuTeTHBIMU 331auaMu Kypca T€OMETPUH Ha YIiyOJIeHHOM YPOBHE,
pacIIMpsIOUIMMHI U YCUJIMBAIOIMMU Kypc 0a30BOr0 YPOBHSI, SIBJISIFOTCS: pacIIipeHHe
MPEACTABICHUS] O TEOMETPUM KaK YacTH MHUPOBOWM KyJbTypbl U (HOPMHUpPOBaHUE
OCO3HAHMUSl B3aUMOCBSI3M TE€OMETPUM C OKpPYXaIoIUM MHUpPOM; (opMupoBaHue
MIPE/ICTABJICHHS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaXKHEUIINX MaTeMaTHYECKUX
MOJENAX, TO3BOJIAIOIIMX OIMCHIBATH U U3y4YaTh PA3HBIE ABICHUS OKPY/KAKOIIEr0 MUPA,
3HaHHWE MOHATUHHOrO anmapara no pasgeny «CrepeomeTpus» ydeOHOro Kypca
reoMeTpur; (GOPMHpPOBAHWE YMEHMS BIAJIETh OCHOBHBIMU  TOHSATHUAMH O
IPOCTPAaHCTBEHHBIX (PUTYpaxX U UX OCHOBHBIMH CBOMCTBaMU, 3HAaHHE T€OpeM, GopMyIl
Y YMEHME UX NIPUMEHATh, YMEHUS TOKA3bIBATh TEOPEMBI U HAXOAUTH HECTAHIAPTHBIC
CHOCOObI peleHus 3ajaad; (OpMUPOBAHUE YMEHHs paclo3HaBaThb HAa YepTEXkKax,
MOJIEJISIX U B PEaJbHOM MHPE MHOTIOIPAaHHUKH M TeEJla BPAILEHUs, KOHCTPYUPOBATH
r€OMETPUYECKHE MOJIENIH; (dopmupoBaHue ITIOHUMAaHMS BO3MOKHOCTH
aKCMOMAaTHYECKOTO  TOCTPOCHHS  MAaTeMaTH4YeCKUX  Teopui, (opMuUpoBaHUE
MMOHUMAHUS POJM AKCMOMATHUKUA TpPH MPOBEACHUHM PACCYKIEHUMN; (HOpMHpPOBaHUE
YMEHHS BJIAJIETh METOJAMH JIOKA3aTEJIbCTB M AJITOPUTMOB PEIICHUS, YMEHHUS HX
IPUMEHSATh, TPOBOJNUTH JIOKA3aTENIbHBIE PpACCYXKIOEHHUS B  XOJ€ pELICHUA
CTEPEOMETPUYECKUX 3aJa4 U 33Ja4 C MPAKTUUYECKUM cojiepxkaHueM, (OpMUpPOBAHUE
OpEICTaBICHUs O  HEOOXOAMMOCTM  JOKa3aTelbCTB  NIpU  OOOCHOBAHMUHU
MaTeMaTH4YECKUX YTBEPKIACHUN U POJIM AKCMOMATUKHU B NMPOBEICHUM JE€TyKTHBHBIX
pacCyXIEHUW; Pa3BUTHE U COBEPIIEHCTBOBAHUE WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN O00yyaroumxcs, MO3HABATEIbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTU MBIIIJICHUS], HHTEpECca K U3YUEHHIO TeOMeTpun; (popMupoBaHUe
(YHKIIMOHAJIBHOW TPaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUHM: YMEHHS pacrno3HaBaTh
MPOSIBJICHUS] TEOMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peaslbHbIX
KU3HEHHBIX CUTYalUsIX U MPH U3YyUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEM M  3aKOHOMEPHOCTEH, MOJCIMPOBAHUSA PEAJIbHBIX CUTYalluH,
UCCIIEI0BAHUS TIOCTPOCHHBIX MOJEIEH, UHTEPIPETALUN TOJYYEHHBIX PE3yJIbTATOB.



OCHOBHBIMH COJIepKaTeNIbHBIMU JIMHUSIMU y4eOHoro kypca «l'eomerpusi» B 10-11
kjaccax sBisitorcs: «IIpsMble W TIIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHUKWY,
«Tena BpameHus», «BekTopbl M KOOpAWHATHI B MPOCTPAHCTBE», «JIBUKEHUS B
npoctpaHcTBe». CdopmynmupoBannoe B DPI'OC COO T1peboBaHME «YyMETb
OTEpUPOBATh TOHATUAMUY», PEJICBAHTHBIX TE€OMETPUH Ha YIIyOJEHHOM YpOBHE
oOyuenus B 10—11 kmaccax, OTHOCHTCA KO BCEM COJIEPKATEIbHBIM JIUHUSAM Y4EOHOTO
Kypca, a (OpMUPOBAaHHE JOTHUYECKUX YMEHUH paclpenensieTcss HE TOJBKO IIOo
CoJlepKaTeNIbHBIM JIMHUSAM, HO W 1O rojgam oOyuenus. Coaep:kaHue oOpa3oBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus DeaepanbHOl pabouei
MpPOrpaMMBbl, paclpeAesieHHbIM M0 ToAaM OOyYeHHs, CTPYKTypUPOBAHO TaKUM
o0pa3zoM, 4TOObl KO BCEM OCHOBHBIM, MPUHIIMIHUAIBHBIM BOMpPOCaM OOyYaromuecs
oOpaliaiucb  HEOJHOKpPaTHO, 4YTO  TO3BOJIIET  OPraHU30BaTh  OBJIAJICHUE
F€OMETPUYECKUMH TOHSATUSMU U HABBIKAMHU TOCIEIOBATEIBHO M MOCTYHATEIBHO, C
cOOJI0ICHUEM NPUHLHMIIA PEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYaTh B OOIIYIO
CUCTEMY F€OMETPUUECKHX MPEACTABICHUIN 00yUaromuXcsl, paclIupsis U yriryossis ee,
oOpa3ysl MpOYHbIE MHOXECTBEHHbIE CBA3M. [lepexos K H3y4eHHMIO T€OMETpUU Ha
yriayOJI€HHOM YPOBHE MO3BOJIAET: CO3AaTh YCIOBUS A AU PepeHunanun o0yyeHus,
MOCTPOCHUS  WHAUBUAYaJbHBIX  OOpa30BAaTENBHBIX  IPOrpaMM,  OOECHEYUTH
yIIIyOJICHHOE M3Y4YeHHE TE€OMETPUM KakK COCTaB/IONIE Y4eOHOro mnpeamera
«MaremaTuKay; MOATOTOBUTH O0YYAIOIIMXCS K MPOIOJDKEHUIO H3yUEHUSI MAaTEMaTUKU
c ydeToM BbIOOpa Oynaymied mpodeccun, odecriednBas MPEEMCTBEHHOCTb MEXKITY
obmuM U npodecCHOHAIBHBIM  oOpa3oBaHueMm. (OOmiee  YUCIO  YacoB,
PEKOMEHJIOBAaHHBIX Ul M3ydeHUs ydeOHoro kypca «I'eomeTpus» Ha yriyOJIeHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 gaca (3 yaca B Heaento), B 11 kiacce — 102 yaca
(3 yaca B Hezen).



COIEPKAHUE OBYUEHUSA

10 KJTACC

[IpssMble M TIOCKOCTH B MpOCTpaHCTBE OCHOBHBIE TMOHSTHS CTEPEOMETPUH.
Touka, mpsiMas, IUIOCKOCTb, TmpocTpaHCTBO. [loHsATHE 00 aKcHOMaTUYeCKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. B3anmHoe
PAaCIIONIOKEHUE TPSAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIMECS, NapajuIelIbHbIE U
cKpemuBaromuecs npsamele. [Ipu3naku ckpenmBaronmxcs npsaMsix. [lapamiensHocTs
IPSMBIX WU IUIOCKOCTEM B IPOCTPAHCTBE: NApaJUICIbHBIE NPSIMBIE B IPOCTPAHCTBE,
[MapajuIeIbHOCTh  TPEX MPSAMBIX, NAPAVICIBHOCTh TMPSAMOM M IUIOCKOCTH.
[TapannensHoe W IEHTpaJbHOE MPOEKTUPOBaHME, M300paxeHHe Guryp. OCHOBHBIC
CBOMCTBa MapajuieIbHOr0 MpoeKTHpoBaHud. M3o0paxkeHue Guryp B mapajuieibHOU
IIPOCKUHU. YTIBl C COHANPABICHHBIMU CTOPOHAMH, YIOJl MEXAY MPSIMBIMU B
npocTpancTBe. IlapamuiebHOCTh IIIOCKOCTEN: IMapajlIesIbHbIE TUIOCKOCTH, CBOMCTBA
napasuleJbHbIX I10cKocTel. [IpocTeiinme npocTpaHCTBEHHbIE (PUTYPHI HA IIJIOCKOCTH:
TETpasdap, NapajiesenuIe], IOCTPOCHUE ceueHUN. 1lepneHuKyIApHOCTD PAMON U
IIJIOCKOCTH: IIEPIIEHIUKYJIAPHBIC IIPSMBIE B IIPOCTPAHCTBE, MPSMBIC IMAPAIIIEIBHBIE U
NEPIEHAUKYJIAPHBIE K INIOCKOCTH, IPU3HAK MEPIECHAUKYIAPHOCTH MPIMON U
IUIOCKOCTH, TE€OpeMa O MPsAMOU MEPIEHANKYIAPHON IUIOCKOCTH. OpTOroHAIBHOE
MIPOEKTUPOBAaHUE. llepneHauKyssp W HAKIOHHBIE: PACCTOSHHE OT TOYKHA [0
IJIOCKOCTH, PACCTOSTHUE OT IPSIMOM /10 INIOCKOCTH, MPOEKIHs (PUTYphI Ha MIIOCKOCTb.
IleprieHIMKYISAPHOCTh ~ NJIOCKOCTEW:  NPHU3HAK  INEPHNEHIUKYJSPHOCTH  JIBYX
II0cKocTer. TeopemMa o0 Tpex MEepNEeHINKYIIsIpax. Y bl B IPOCTPAHCTBE: YTOJ MEXKIY
MPSIMOA M IUIOCKOCTBIO, JNBYTPAaHHBIA YTOJ, JUHEWHBIA Yroa JBYIPAHHOTO YyrIJa.
TpexrpanHblii U MHOTOrpaHHble yribl. CBOMCTBA IIOCKMX YTJIOB MHOIOTPAHHOTO
yriaa. CBONCTBa IUIOCKMX W JIBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB M CHHYCOB Ul TpEXIpaHHOro yria. MHororpaHHuku Bugel
MHOI'OTPaHHUKOB, pa3BepTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusma, rnpsmas
Y HaKJIOHHas MpHU3Mbl, OOKOBasi M MOJHAsl MOBEPXHOCTh Mpu3Msl. [lapannenenunen,
IPSMOYTOJBHBIA MapajulesienuIie] W ero cBoucrea. Kparyaiimme nmytd Ha
MOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHass TeopemMa
[Tudaropa. ITupamuaa: n-yrojapHas nupaMujia, MpaBUibHas U yCEUECHHAs TUPAMMIBI.
CpoiictBa pebep u OOKOBBIX TIpaHeil mnpaBwiIbHOW mUpamuabl. [IpaBuibHBIC
MHOTOTPAaHHUKHW: TpaBWJIbHAS TMpU3Ma M IpaBWIbHAsA NUpPaMUJa, NpPaBUIIbHAS
TpeyroJibHasi TupamMuia u MpaBUIbHBIN TETpadip, kKyO. [IpencraBienne o npaBUIIbHBIX
MHOTOTPAaHHHUKAX: OKTa’Ap, AOACKa’Ap W MKOcadJap. DBeluncieHUEe 3J€MEHTOB
MHOTOIPaHHUKOB: peOpa, auaroHanu, yrisl. [lnomaas OOKOBOM MOBEPXHOCTH U
MOJTHOW TIOBEPXHOCTH MPSMOW MPHU3MBI, IJIONIA b OCHOBaHHM, TeopemMa 0 OOKOBOU
MOBEPXHOCTU TpsiMOi mpu3Mbl. [lnomaas OOKOBOMW MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUJILHON MUpPaMHUJIbI, TEOpEMaA O IUIOLAAN yCceUeHHOM nupamuasl. CHUMMETpHUsS B
IIPOCTPAHCTBE. DJIEMEHTBI CHMMETPHUH MPABWIBHBIX MHOTOIPAHHUKOB. CUMMETpHS B
IIPAaBWJIBHOM  MHOTOTPAaHHMKE:  CHMMETPUSA  NapajuICICNUINeNda,  CHUMMETPUs
IIPABWJIBHBIX IPU3M, CUMMETPHUS IPAaBUJIBHON NUpaMubl. BEKTOPBI 1 KOOPAMHATEI B
npocTtpancTBe [[oHATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO



BEKTOpa, BEKTOpPhl  KOJUIMHEApHBbIC, COHAIpaBJICHHbIE U  MPOTUBOIOJIONKHO
HaIpaBJIeHHbIC BEKTOPhl. PaBeHCTBO BEKTOPOB. JleMCTBUSI C BEKTOpaMU: CIIOKEHUE U
BBIYMTAHKE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO.
CaoiicTBa cioxeHusi BeKTopoB. CBoMCTBa YMHOXKEHHUS BeKTOpa Ha uucio. [lonarue
KOMILTaHapHbIe BEKTOpbl. [IpH3HaK KOMIUIAHAPHOCTH TpeX BEKTOpoB. IlpaBumio
napauienenuneaa. TeopemMa O pas3loXKEHUUM BEKTOpPA MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpsiMmoyrospHas cucrteMa KOOpJIMHAT B IpocTpaHcTBe. KoopauHaTel
BekTOpa. CBA3b MEXKIy KOOPAMHATAMH BEKTOPA U KOOPJAMHATAMHU TOYEK. Y TOJI MEKITY
BekTOpaMu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.

11 KIIACC

Tena Bpamenuss IloHsaTHS: UMIUHApPUYECKAs TOBEPXHOCTh, KOHUYECKAsS
IOBEPXHOCTh, CQepuyecKkas IMOBEPXHOCTb, oOpasyromue mnoBepxHocTeld. Tena
BpallleHus: LWIMHAP, KOHYC, YCEUeHHBbIH KOHyC, cdepa, map. B3aumnHoe
pacnosoxeHue cepbl U MIIOCKOCTH, KacaTelbHas IIIOCKOCTh K cepe. M300paxenue
TeJ BpallleHus1 Ha MIocKocTH. Pa3BepTka nminHapa u konyca. CummeTpusi cepsl u
mapa. OOwveM. OcHOBHBIE CBoOWcTBAa 00beMOB Tein. Teopema 00 oObeme
OpSIMOYTOJIBHOTO NapajuleNienuneia v cieacTBUs u3 Hee. O0beM MpsMOi U HAKIIOHHOU
MPU3MbI, TWIMHApPA, TUpamMuabl U KoHyca. O0beM mapa W IIapOBOr0 CErMeHTa.
KomOunHanuu Ten BpallleHWss U MHOTOTpaHHHUKOB. IIpu3Ma, BIMcaHHas B LUWIMHJIP,
onucaHHas okoJio muiuHapa. [lepeceuenue cdepsl u mapa ¢ mwiockoctbio. Kacanue
mapa 1 cepsl TIOCKOCThIO. [IoHSATHE MHOTOrpaHHHKA, OMMCAHHOTO OKOJIO c(ephl,
cdepsbl, BIUCAHHOW B MHOTOTPAaHHUK WJIM TeJIO BpaileHud. llnomaas moBepxHoCTH
UMIUHApPA, KOHyca, miomanb cdepbl U ee uacre. llomobue B mpocTpaHCTBeE.
OTtHo1ieHre 00beMOB, IUIOIIA/IeH MOBEpXHOCTEN MoA00HbIX (uryp. [IpeodpazoBanue
nonoOus, romoretus. Pemenue 3amad Ha IUIOCKOCTH C  HCIIOJIb30BAHHUEM
CTEPEOMETPUYECKUX MeTOAOB. IlocTpoeHne cedeHnidi MHOTOIPaHHHUKOB U Tell
BpallleHUs: CeUeHUs] UWIMHIpa (MapaiiedbHO U MEePIEeHANKYJSIPHO OCH), CEUEHUs
KOHYyca (MapajielbHOe OCHOBAHMIO U MPOXOAsIIEe Yepe3 BEPIIUHY), CEUEHUS 1apa,
METO/IbI IOCTPOEHUSI CEUEHUI: METOJI CJIE0B, METOJI BHYTPEHHEIO IPOEKTUPOBAHUS,
METO/1 MEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTopel 1 KOOpAMHATEI B IPOCTpaHCTBE BekTOph! B mpocTpaHcTBe. Onepannn
HaJ BeKTopaMHU. BekTopHOoe yMHOXXeHHE BeKTOpoB. (CBOICTBA BEKTOPHOIO
yMHOeHus. [IpsaMoyrosipHasi cucreMa KOOpAMHAT B MHpocTpaHcTBe. KoopauHaTel
BekTopa. Paznoxxenue BekTopa mo 6Oasucy. KoopaMHATHOBEKTOpPHBIA METOH MpH
pElIeHMH TEeOMETpUYeCcKUX 3ajgad. JIBWkeHuss B MpoCTpaHCTBE JIBHKeHUS
npoctpaHcTBa. OrtoOpaxenus. JIBuxeHus u paBeHCcTBO (uryp. OOmume cBoicTBa
JIBWKCHUW. BUIbl NBUKEHUWI: MapauIeIbHBIM MEPEHOC, LEHTpajdbHAsi CUMMETPHUS,
3epKajbHas CHUMMETpHUs, MOBOPOT BOKpyr mnpsmMoil. I[IpeoOpazoBanusi momooOwus.
[Ipsimas u chepa Diinepa.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 xmacca oOydJarommiicss HAy4dyuTCSA: CBOOOJHO OINEPUPOBATH
OCHOBHBIMH TOHSTHSIMU CTEPEOMETPUM IpPU PEIIEHUU 3aJa4 W NPOBEJIECHUU
MaTEMaTUYECKUX PACCYKIECHUMN; MPUMEHSATH aKCHOMbI CTEPEOMETPUU U CIEICTBUS U3



HUX TIpU PEIICHUH TEOMETPUYECKUX 3aJay; KiIacCU(UUUPOBATh B3aMMHOE
pPacIoJioKEHUE TPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE; CBOOOJAHO OMEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C
yriiaMd B TPOCTPAHCTBE: MEXAY MNPSMBIMU B IMPOCTPAHCTBE, MEXKIY MPSMON U
MJIOCKOCTBIO; CBOOOHO ONEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMUA C MHOTOTPaHHUKAMU;
cBOOOJHO pacro3HaBaTh OCHOBHBIC BHJAbI MHOTOTPAaHHUKOB (MpU3Ma, MHpaMUAA,
NPSAMOYTOJIBHBI  Mapajuiesienuresl, Ky0); Kiaccu(uUUpOBaTh MHOTOTPAHHUKH,
BbIOMpasi OCHOBAaHMA IJs KiIacCU(UKALWU; CBOOOTHO OINEPUPOBATH MOHITHIMH,
CBA3aHHBIMHM C CEYEHUEM MHOTOTPAHHUKOB IJIOCKOCTBIO; BBINOJIHATH MapalIeIbHOE,
LEHTPAJbHOE M OPTOTOHAIBFHOE MPOEKTUPOBAHKE (PUTYp HA TUIOCKOCTH, BBHIMOIHSTH
n300pakeHus GUryp Ha MIOCKOCTH; CTPOUTH CEUEHUSI MHOTOTPAHHUKOB Pa3IMYHBIMU
METOJaMH, BBINOJHATh (BBIHOCHBIE) IIJIOCKME YEPTEKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYpP: BHUJl CBEPXY, COOKY, CHU3Y; BBIYUCIATH IUIOIIAAN MOBEPXHOCTEH
MHOTOTPaHHUKOB (IpuU3Ma, NUPAMHUJA), TE€OMETPUUECKHUX TeJI C HIPUMEHEHUEM
(dopMyJ1; CBOOOTHO ONIEPUPOBATH HOHATUSMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (PUTYpBI; CBOOOAHO
ONEpPUPOBATh MOHITUSIMHM, COOTBETCTBYIOUIMUMH BEKTOpaM M KOOpAMHATaM B
MPOCTPAHCTBE; BBIMIOJNHATH JCHCTBUS HAJA BEKTOpaMH; pelIaTh 3aJa4d Ha
JI0Ka3aTENIbCTBO MAaTEMaTHYECKHX OTHOLICHUH W HaXOXJACHHE TeOMETPHUUYECKUX
BEJIMYMH, MPHUMEHSSI HM3BECTHBICE METOJbI TPU PEIICHWH MaTeMaTHYeCKUX 3ajad
MOBBIICHHOTO W BBICOKOTO YPOBHSI  CIIO)KHOCTH; TPUMEHATH MPOCTEHIIHE
MPOrpaMMHBIE CPEICTBA U AIIEKTPOHHOKOMMYHHKAIIMOHHBIE CHUCTEMBI MPU PEIICHUH
CTEPEOMETPUYECKUX 3a/ay; W3BJIEKATh, MPEeOOpPa3oBbIBATh W HMHTEPIPETUPOBATH
MH(POPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPeJCTaBICHHYIO Ha
yepTexax U pUCyHKaX; IPUMEHATDH MMOJIyUYeHHbIC 3HAHHUS Ha MIPAKTUKE: CPAaBHUBATH U
aHAJIM3UPOBATh peajbHbIC CUTYallMH, IPUMEHSATh W3Y4YEHHbIC MOHATUS B IMPOLECCEe
IOUCKA pEIICHHUs MaTeMaTH4eCKH C()OpMyIHMpOBAHHOW MpPOOJIEMBbI, MOAEIUPOBATH
pealibHble CUTYyallud Ha S3bIKE T€OMETPHUM, UCCIIENOBAaTh MOCTPOCHHBIE MOJEIHU C
UCTIOJIb30BaHUEM I€OMETPUUECKHUX MOHATHI U TeopeM, ammapaTa aiareOpbl, pemarb
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAX0XKICHUEM T€OMETPUUECKUX BEJINYNH; UMETh
MIPEACTABICHUS] 00 OCHOBHBIX 3Talax Pa3BUTUS F'€OMETPUM KaK COCTaBHOW 4YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kmacca oOyyaromuiics Hay4uTCs: CBOOOJHO OIEPUPOBATH
NOHATUSMHU, CBSI3AHHBIMH C [WJIMHAPUYECKONW, KOHHWYECKOW U chepuueckon
MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI TOJYYCHHS; ONEPUPOBATH MOHITHIMH,
CBA3aHHBIMM C Te€JaMd BpallCHUs: LMIUHIPOM, KOHYCOM, cdepoill u mapom;
pacrno3HaBarth Teja BpaileHus (IWIMHIP, KOHYC, cdepa U 1m1ap) U O0BSICHATH CIIOCOObI
MOJTyYeHHUsl TeJl BpallleHus; KiacCu(pUIMPOBaTh B3aUMHOE PaCIOIOKeHHne cdepbl U
MJIOCKOCTH; BBIYUCIATh BEJITUYMHBI 3JIEMEHTOB MHOTOIPDAHHUKOB W TEJl BpAICHMUS,
o0beMBl U TIUIOMAAM TOBEPXHOCTEH MHOTOTPAHHMKOB M TeNl  BpalleHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (opMyJl; CBOOOJHO ONEPUPOBAThH MOHATHSIMH,
CBSI3aHHBIMH C KOMOMHALMSMU TeJl BPAIEHUS U MHOTOTPAHHUKOB: MHOTOTPaHHUK,
BIIMCAHHBIN B c)epy U ONMUCAHHBINA OKOJIO cPepbl, chepa, BIMCAHHASI B MHOTOTPAaHHUK



WIM TEJIO BPAILEHUS; BEIYUCIATh COOTHOIICHUSI MEXAY IUIONIAISIMU MTOBEPXHOCTEN U
oO0beMaMu MOJOOHBIX TEJ; M300paxkaTh U3ydyaeMblie (PUTYPHI, BBHITTOIHATH (BHIHOCHEIE)
IUIOCKME YEPTEeKU U3 PUCYHKOB TMPOCTBHIX OOBEMHBIX (GUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUsS TeJ BpAILCHUS, W3BJICKATh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX (QHUrypax,
MPE/CTAaBICHHYI0O Ha YEpTe)Kax M PHUCYHKaX; CBOOOIHO OMEpUPOBATH MOHITHEM
BEKTODP B MPOCTPAHCTBE; BHITIOJIHATH ONEPALU HAJl BEKTOPaMH; 3a/1aBaTh IJIOCKOCTh
ypaBHEHHEM B JCKapTOBOM CUCTEME KOOPAMHAT; pEIIaTh FT€OMETPUUECKHE 3a7aui Ha
BBIUHCIICHUE YTJIOB MEXIY NPSAMBIMU U IJIOCKOCTSMH, BBIYMCICHUE PACCTOSHUM OT
TOYKH JI0 TUIOCKOCTH, B IIEJIOM, HAa IPUMEHEHNE BEKTOPHO-KOOPMHATHOTO METO/1a MPH
perieHn; cBOOOAHO OMNEpUPOBATH TOHSTHSIMHU, CBSI3AHHBIMU C JIBMDKCHHEM B
OPOCTPAaHCTBE, 3HATh  CBOMCTBA  JABI)KEHUN;  BBINOJHATH  M300pakeHUs
MHOTOTPAaHHUKOM M TeJ BpallleHUs NpU NapajuleIbHOM IEPEeHOCE, LEHTPaIbHON
CUMMETpPUH, 3€PKAIbHOM CHUMMETPUH, IpU TMOBOPOTE  BOKPYI  MPSIMOH,
npeoOpazoBaHusl MOJOOUS; CTPOUTH CEUEHHs] MHOTOTPAHHUKOB M TEJ BPALLEHUS:
CeUEHUs LWIMHApa (MapajuleIbHO W TEPHEHAUKYJISPHO OCH), CEUEHUs KOHyca
(mapansienbHOE OCHOBAaHMIO M MPOXOJSIIEe 4Yepe3 BEpIIMHY), CEUYEHHs IIapa;
MCIIOJIb30BaTh METOABl TMOCTPOSHUS CEYCHHI: METOJ CIJIEJIOB, METOJ] BHYTPEHHETO
OpPOSKTUPOBAHMS,  METOJ  MEepeHoca  CeKyIled  IUIOCKOCTH;  JOKa3bIBaTh
reOMETPUUYECKUE YTBEPXKIACHUS, MPUMEHATh T€OMETpHUUecKre (PaKThl sl PeIICHHUS
CTEepEOMETPUYECKUX 3ajad, MPEANOIaraloiiX HECKOJIbKO IIaroB PpEHICHHS, €CIU
yCIIOBUSI TIPUMEHEHUsS 3aJaHbl B SIBHOW W HEsBHOW (opme; pemaTh 3aJadd Ha
JI0Ka3aTENbCTBO MAaTEMaTHYECKHX OTHOLICHUH W HaxXO0XJACHHE TeOMETPUUYECKUX
BEJIMYMH; MPUMEHSATh MPOTPAMMHBIE CPEJCTBA U JJIEKTPOHHO-KOMMYHHUKAIIUOHHBIC
CUCTEMBI IIPH PELIEHUU CTEPEOMETPUUYECKUX 3aJay; MPUMEHSATh MOJyYeHHbIE 3HAHUS
Ha TIpaKTUKE: CPaBHUBATb, aHAIU3UPOBATH W OIEHWBATH peajJbHbIC CHUTYAIIHH,
OPUMEHATh U3YUYEHHBbIE MOHATHS, TEOPEMBI, CBOICTBA B IpOLIECCe MOMCKA PEIICHUs
MaTeMaTH4ecku c(hOpMyIHMPOBAHHON POOIEMbI, MOIETUPOBATH PEATIbHBIE CUTYALIUN
Ha $3bIKE T'€OMETPHUM, HCCIIEOBaTh IOCTPOECHHBIE MOJENIU C HCIOJb30BaHUEM
reOMETPUUYECKUX TOHITHA M TEOpeM, ammapara aireOpbl, pemaTrh MPaKTHUYeCKHe
3aJ1a4M, CBSI3aHHBIC C HAXOXKJCHIUEM IT'€OMETPUIECKUX BEIMYNH; UMETh TIPEICTABICHUS
00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHM KaK COCTaBHOW dacTu (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHUM.
INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxkmaHCKOTO BOCMUTAHUS: C(HOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIUH
oOyJaroerocss Kak akTUBHOTO M OTBETCTBEHHOI'O WIEHAa POCCHMCKOro OOIIECTBa,
MPEACTABIICHHE O MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYD, SIBIICHUM, POIIEAYP IPAKIAHCKOTO 0011ecTBa (BRIOOPHI, OMTPOCHI U IPYTOE),
yMEHHE B3aMMOJCICTBOBATh C COLIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HUX
GyHKIUSIMY 1 Ha3HAYCHHUEM;

2)  MaTpUOTHYECKOTO0  BOCHUTAHUSA:  CHOPMHPOBAHHOCTH  POCCHUHCKOM
IPKJAHCKOM MIEHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY M HACTOAILIEMY POCCHUUCKON



MaTeMaTHKH, [IECHHOCTHOE OTHOIIEHUE K JOCTH)KCHUSM POCCUUCKHX MAaTEeMAaTUKOB U
POCCHUICKON MaTeMaTHYeCKOHN IIKOJIbI, HCIIOh30BAHUE 3TUX JOCTH)KCHUU B JPYTUX
HayKaxX, TEXHOJIOTHSAX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPAaBCTBEHHOTO BOCIHUTAHMS: OCO3HAHHME JYXOBHBIX IICHHOCTEH
POCCHUICKOTO Hapoja, cHOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO
MOBEJICHUS, CBS3aHHOTO C MPAKTHYCCKUM TPUMEHCHHEM JOCTIKCHUU HAyKU W
JESITeIbHOCThIO YYEHOT0, OCO3HAHWE JIMYHOTO BKJaJa B MOCTPOCHUE YCTONYMBOIO
Oymymiero;

4) 5CTETUYECKOTO BOCIHUTAHUS: ACTETUYCCKOE OTHOIICHHUE K MHUPY, BKIIOYAsS
ACTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peEIICHHH,
pacCyXJIeHUN, BOCIIPUUMYHBOCTh K MaTEMaTHUYECKUM acIlleKTaM Pa3JIMYHBIX BUIOB
UCKYCCTBA;

5) <¢usmdeckoro BocnUTaHUS: CHOPMUPOBAHHOCTH YMEHUS MPUMEHSTH
MaTeMaTUYECKUe 3HAHUS B WHTEpecax 3J0pOBOro M Oe30macHoro obpasa >KU3HH,
OTBETCTBEHHOE  OTHOIIIEHWE K CBOEMY 37I0pOBbIO  (3I0pOBO€  MHTAHHE,
cOaJIaHCUPOBAHHBIN PEKUM 3aHITHI U OT/bIXA, pETYyJIsApHas pu3nueckasi akTUBHOCTD ),
¢u3nuecKoe COBEPIIEHCTBOBAHUE TPU 3aHATHUSIX CIOPTUBHO-0370POBUTEIHHON
NEeSATETLHOCTHIO;

6) TpPyAOBOTO BOCHHUTAaHUSA: TOTOBHOCTH K TPYydy, OCO3HAHWE IICHHOCTH
TPYIOJIOOWS, MHTEPEC K paslInyHbIM chepaM MpoPeCcCHOHATBHON NEATeILHOCTH,
CBSI3aHHBIM C MAaTEMaTHUKON M €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynayuied mpodeccud W peain30oBbIBATH COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
TOTOBHOCTh M CITIOCOOHOCTh K MaTeMaTHYEeCKOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO
Ha TPOTSHKCHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a]1a4 MAaTEeMaTHUYE€CKOW HAMPaBIEHHOCTH;

7) 9KOJIOTUYECKOTO BOCTIUTAHUS: C(HOPMUPOBAHHOCTD IKOJIOTMYECKOUN KYIBTYPHI,
MOHUMAaHUE BJIUSHUSA COIMATBHO-DKOHOMHUYECKUX TPOLIECCOB HA COCTOSIHHE
IPUPOAHON U COIIMAIILHOM Cpeibl, 0CO3HAHUE II100aTBFHOTO XapaKTepa 3KOJIOTUYECKUX
npo0sieM, OpUEHTAIMsI Ha IPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUHN TSl pelleHus 3a1a4
B 00JIACTH OKPYIKAIOIICH CpeIbl, TUNTAHUPOBAHNE TTOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX
MOCIIEACTBHM JJIsI OKPY>KaIOIIEH Cpeibl;

8) MEHHOCTH HAyYHOTO TIO3HAHUA: C(HOPMHUPOBAHHOCTH MHUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHS HAyKH M OOIIECTBCHHOU
NPAKTUKKM, TMOHUMaHWE MaTEeMaTHYCCKOH HayKM Kak cdepbl YeI0BEUYECCKOM
NEATETLHOCTH, JTAllOB €€ PAa3BUTHUS M 3HAYMMOCTH IS Pa3BUTHS ITUBHIIA3AINH,
OBJIQJICHUE SI3BIKOM MATEMAaTHKH W MaTEMaTHYCCKOW KYyJIBTYpPOW KaK CpPEICTBOM
MO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBJISTh TMPOEKTHYIO W HCCIEIOBATEIBCKYIO
NeSTETLHOCTh UHIMBUIYATHHO U B TPYIITIC.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbrare nzydeHuss MaTeMaTUKH Ha YPOBHE CPEIHETO OOIIeTro oOpa3oBaHUs
y oOyuaromierocsi OyayT chopMUpPOBaHbI MO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JENUCTBUS, KOMMYHUKAaTUBHBIC YHHUBEPCAIbHBIC y4Y€OHBIE NEHUCTBUSI, PETYJSITUBHBIC
yHHUBEpCaJIbHbIC YUeOHBIC NEHCTBHUS, COBMECTHas ACSITeNbHOCTh. [lo3HaBaTeNbHBIC



yHUBEpCcalbHble ydeOHble IeWcTBUS ba3oBble Jormyeckue ICHCTBUSA: BBIABISTH U
XapaKTEepU30BaTh CYIECTBEHHbIC MPU3HAKM MAaTEMAaTUYECKHX OOBEKTOB, MOHSITHH,
OTHOUICHUN  MEXAy TMOHATUSAMH, (HOPMYJIUPOBATh OMNPEACIICHUS  MOHATHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMU, OCHOBAHUS JJ1s1 0000IICHMS
M CPaBHEHMsI, KPUTEPHUH MPOBOJUMOTO aHAIIN3a; BOCIIPUHUMATh, (POPMYyIUpPOBATH U
MpeoOpa3oBbIBATh CYXKICHUS: yTBEpAUTENbHbIE M OTpHUIATEIbHBIC, €IUHHYHBIC,
YacTHbIE W OOINMe, YCJIOBHBIC, BBISBISATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M U MPOTHBOpEUHs B (DaKTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKICHUSX,
npenjaratb KpUTEPUH JUIS BBISIBICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEYUH; JenaTh
BBIBOJIBI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOUCHUM, YMO3aKJIIOUYEHUH 1O aHaJOrMu; MPOBOJUTH CaMOCTOSATEIBHO
JI0KA3aTelIbCTBA MATEMATUYECKUX YTBEPXKICHUM (MpsSMble U OT MPOTHUBHOTO),
BBICTpauBaTh ApTYMEHTAIIUIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIC CYXKJCHHUS U BBIBOJIBI; BHIOMpATh CIOCOO pelieHus y4eOHOU 3aaauu
(cpaBHMBATh HECKOJHKO BAPUAHTOB PEIIEHUS, BHIOMpPATh Hauboyiee MOAXOISAIINMI ¢
y4E€TOM CaMOCTOSATEIBHO BBIJICTICHHBIX KpHUTEpHEB). ba3oBbie HCCIIEI0BATEIHCKHE
JIEUCTBHUA: UCIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATEIbCKUN MHCTPYMEHT MO3HAHMUS,
dbopMyIIMpPOBaTH BOMPOCH], PUKCUPYIONINE MPOTUBOPEUHE, MPOOIEMY, YCTaHABINBATD
HUCKOMO€ M JaHHOe, (hOpMHpOBATH THIOTE3y, apryMEHTHPOBATh CBOIO TO3HIIUIO,
MHEHUE; POBOUTH CAMOCTOATEIHHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICTIOBAHHE
M0 YCTAaHOBJICHHWIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBJICHH, MpoIlecca,
BBISIBJICHHIO  3aBUCHMOCTEH  MEXIy OOBEKTaMH, SBJICHUSMH, TPOIECCAMU;
CaMOCTOSITeNIbHO  (hopMynupoBaTh 00OOIIEHHS U BBIBOABI IO pe3yjbTaraMm
IIPOBEJICHHOT'O HAOIIOACHUS, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTD MOTYUYEHHBIX
pe3yJIbTaTOB, BBIBOJOB M O0OOIIEHMH; MIPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE
mpoliecca, a TaKKe BBIJIBUTATh MPEANOI0KEHUS O €r0 PA3BUTHU B HOBBIX YCJIOBHSIX.
PaboTa ¢ uadopmaiueii: BeISIBIATH A€PUITUTH UHPOPMAIIUU, JaHHBIX, HEOOXOIUMBIX
JUIsT OTBETa HA BONPOC W IS pEHIeHHs 3aja4yd; BbIOMpaTh WHGOPMAIHMIO U3
UCTOYHUKOB  PAa3IMUHBIX  THUIIOB, aHAJW3UpPOBaTh, CHUCTEMATU3UPOBATH M
HHTEPIPETUPOBATh HWH(GOPMAITMIO PA3IUYHBIX BHAOB W (OpM TIpencTaBICHUS;
CTPYKTYypUpOBaTh HWH(GOPMAIMIO, TPEACTABIATh €€ B Pa3IUYHBIX  (Qopmax,
WITIOCTPUPOBaTh  TpadUUecKu; OICHWBATh HAAEKHOCTh HMHpOpMAIMH  TIO
CaMOCTOSITENIEHO chopMyIMPOBAaHHBIM KPUTEPHSIM. KoMMyHHUKaTHBHBIE
yHHUBEpcajbHbIe yueOHbIe neicTBus OOIeHue: BOCIPUHUMATh U (OPMYJIUPOBATH
CYKICHHSI B COOTBETCTBHH C YCIOBUSMH U IEJISIMHA OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO
BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS
M0 XOAYy pEIIeHHs 3a7add, KOMMEHTHPOBATH IMOJYYCHHBIM pe3yibTaT; B XOJE
oOCyXJIeHHUsl 3a7laBaThb BOIIPOCHI MO CYIIECTBY OOCYXAaeMON TeMbl, MPOOJIEMBI,
permaemMoil  3a7a4d, BBICKA3bIBaTh WJICH, HAIICJIEHHbIE Ha TIOWCK pEIICHHUS,
COTIOCTaBIIATh CBOM CYXACHUS C CYXICHUSIMH JPYyTUX YYaCTHUKOB JHAJIOTA,
0oOHapyKUBaTh Pa3IUYKE U CXOICTBO MO3UIUH, B KOPPEKTHOU opme hOpMyIHpOBATH
pasHorjacusi, CBOM BO3PaXEHHUS; MPEICTaBIATh pPe3yJbTaThl PELICHHUS 3a/1ayH,
AKCIIEPUMEHTa, HCCIEIOBaHUsA, NPOEKTa, CaMOCTOSITeIbHO BbIOMpaTh ¢dopmar



BBICTYIUIGHHS C YYEeTOM 33Jad INPE3eHTalud U OCOOEHHOCTEH ayAUTOPHH.
PerynsatuBHble yHHBepcaiabHble yueOHble neicTBUs CaMOOpraHusanus: COCTaBIISAThH
IUIaH, AJITOPUTM PEUICHMS 3a/1a4H, BBIOMPATh CLIOCOO PEIICHHUS C YUYETOM UMEIOIIUXCS
pPECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTUPOBATH
BapHaHThl pEIIeHUH ¢ ydeToM HOBOM uH(popmanuu. CaMOKOHTPOJb: BIAACTh
HaBBIKAMH TTO3HABATEIBHONW PEQIICKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEUCTBHHA U
MBICIIUTENBHBIX MPOIECCOB, UX PE3yJbTaTOB, BIAaJETh CHOCOOAMU CaMOIIPOBEPKH,
CAaMOKOHTPOJISl TpoIlecca W pe3yipTaTa peEIIeHHs MaTeMaTHYeCKOW —3ajauu;
MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUU 3a/1a4l, BHOCUTD
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBbCTB, JAHHBIX, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEW; OLICHWBATh COOTBETCTBHE pe3yJibTaTa LEIU U
YCIIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKEHHUS WM HEIOCTHKEHHS PE3yJIbTaTOB
NESTEIbHOCTH, HaXOAWTh OIIMOKY, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY.
CoBMecTHas A€ATEIbHOCTh: TOHUMATh U UCIIOJIb30BaTh IPEUMYILIECTBA KOMaHIHON U
UHAMBUIyaJIbHOM paboThl MpH pEHIeHHH Y4eOHBIX 3a/4ay, NPUHUMATh LEJb
COBMECTHON JI€ATENbHOCTH, IUIAHUPOBATh OpPraHU3allMi0 COBMECTHOM paboTHl,
pacnpenenaTtb BUAbI padOT, JTOroBapuBaThbcs, OOCYX AAaTh MPOLECC U Pe3yibTar
paboThI, 00001IaTh MHEHHSI HECKOJIBKHX JIFO/ICH; y4acTBOBaTh B IPYMIIOBBIX (hopmax
paboTsl (00cyXkneHus, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbD» U HHBIEC), BBHIIOTHITD
CBOIO 4acTh pabOTHI U KOOPAMHUPOBATH CBOM ACUCTBHS C APYTUMH YWICHAMU KOMAH/IbI,
OIICHMBAaTh KA4eCTBO CBOEro BKJaJa B OOMMA TPOAYKT 1O KPUTEPHSIM,
chOpMyJIMPOBAHHBIM YYaCTHHKAMHU B3auMOJAEWCTBUA. [IpenmMeTHbie pe3ynbTaThl
ocBoeHMs (enepaibHONM padoyel MmporpamMMbl IO MaTeMaTHKE MPEACTABIIECHBI IO
rogaM oOydeHHs B paMKaxX OTHEJIbHBIX YYEOHBIX KYpCOB B COOTBETCTBYIOLIMX
paszfiesiax HacTOosIIeH MPOrpaMMBl.



TEMATHYECKOE IINTAHUPOBAHHME (10 KJIACC)

Ha3Banue pa3nena KoanuecTBO OcHoOBHOe coiep:KaHue OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIHXCSHA
(TeMBI) Kypca 4acoB

BBenenue B 23 OcCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI. Onpenensarp MIOCKOCTh Kak GUTYpy, B KOTOPOt
CTEPEOMETPHIO [TonsTUS cTepeoMeTpUun: TOUKa, IpsiMasi, BBITIOJIHSIETCS TUTaHUMETpus. [lenarthb

IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUiIa U300paKEHUS HA PUCYHKE
IUIOCKOCTH, NMapajuleIbHbIX IPSIMBIX
(oTpe3koB), cepeaunbl oTpeska. [lonsTus:
nepeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsimasi ¥ iocKoCTh;
MOJIyTIPOCTPAHCTBO. MHOTOIrpaHHUKH,
n300pakeHNe MPOCTEHIITIX
IIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00BEKTOB. AKCHOMBI
CTEPEOMETPUH U NEPBbIE CIECTBUS U3 HUX.
CrniocoObl 3a/1aHus IPSIMBIX U TJIOCKOCTEH B
npoctpaHcTBe. O003HaUEHUS MPSIMBIX U
mockocteil. Ceuenusi. M3o0paxenue
CeueHH MupaMubl, KyOa U MpU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 ux peodpa.
N300pakeHue nepecedyeHus NoIy4eHHbIX
IIJIOCKOCTEN. PackpanmBaHue MOCTPOESHHBIX
CEUEHUN pa3HbIMU LIBETaMU. MeToz cie10B
JUTsl IOCTpoeHUs ceueHuil. CBoCcTBa
NIepeceYEHM I NPSAMBIX U INIOCKOCTEH.
[Toctpoenue ceuenunii B nupamujie, Kyoe mo
TpeM Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YepPTEKEW U 3aluCh I1aroB
noctpoeHus. [loBTopenue niaHuMeTpun.

MIPOCTEUIINE JJOTUYECKHUE BBIBOJBI U3
AKCHMOMATHKH IUIOCKOCTU. [IpuBOAUTH IpUMEPHI
pealbHbIX 00BEKTOB, HIeATH3AIE KOTOPHIX
SABJISIIOTCSA aKCMOMBI reoMeTpun. M3yyars,
MIPUMEHATH IPUHLHUIIBI IOCTPOCHUS CEUECHUI.
Hcrnons30Bath 1 IOCTPOCHUS CEYEHUM METO
CJI€/10B, METOJ BHYTPEHHETO NPOECKTUPOBAHUS,
METOJ IIEpEeHOca CEKylIeH IocKocTh. Pemare
CTEPEOMETPUUYECKHE 3a1aUU: HA ONIPE/IeTICHUE
BH/Ia CEYCHUS U HAXOXKIEHUE €r0 IIOMIAIH.
AKTyanu3upoBath (HaKThl © METOJIbI
IJIJAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aHanoruu. Mcronp30BaTh NpU peLICHUH 3a1a4
ClelyIolIMe MIIaHUMETpruIecKre (pakTsl U
MeToabl: Teopembr Paneca u o
IIPOMOPLUOHANIBHBIX OTPE3Kax. AJITOPUTM
JIeJICHUS OTPE3Ka Ha N PaBHBIX YaCTEH.
Teopema Menenas. PapHoOenpeHHBIN
TpeyroJibHUK. PAaBHOCTOPOHHUI TPEYTOJIbHUK.
[IpsimoyronbHbIN TpeyroibHUK. CBOWCTBO
CpelHEN JINHNU TpeyroibHUKa. CBOWCTBO
OMCCEKTPUCHI yIJIa TpeyroibHuKa. CBOMCTBO
MeAuaH TpeyroiabHuka. [IpusHaku nogobus
TpeyroiabHUKOB. [loayyaTs npeacraBneHus oo
OCHOBHBIX JTallax pa3BUTHs FT€OMETPUU KaAK




TeopeMa 0 mMpOMOPIHOHATBLHBIX OTPE3KaXx.
[TomoOue TpeyronbHUKOB. Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
IJIAHUMETPUH U CTEPEOMETPUH

COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTH
TEXHOJIOTUN

B3aumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE

B3anMHOe pacnonoxeHue npsMbIX B
npoctpancTse. CKpemuBaOmuUecs NpsMBbIE.
[Ipu3Haky CKpemyBarOMINXCs MPSMBIX.
[TapannenbHble IpsiMbIE B IIPOCTPAHCTBE.
Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOM NapalieIbHON
JAHHOM NPSMOM, ITPOXOSIIEH YePe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleH Ha TaHHOU
npsMoi. Jlemma o nepecedeHnun
NapaJuIeNIbHBIX IPSIMBIX INIOCKOCTBIO.
[TapannenbHOCTb TpeX NpsiMbIX. Teopema o
TpeX NapajuleabHbIX NpsAMbIX. Teopema o
CKpeInBaroImuxcs npsameix. [lapannensuoe
npoektupoBaHue. OCHOBHbIE CBOWCTBA
MapaJuIeIEHOTO POEKTUPOBAHUS.
N306paxenue pazHbIX puryp B
napajuiesbHON npoekuuu. LlenTpanbHas
MPOEKLMsL. YTOJ ¢ COHANpaBICHHBIMU
CTOPOHAaMHU. YTOJI MEXy NPSAMBIMH. 3a1auu
Ha JI0Ka3aTeJIbCTBO U UCCIIEJOBaHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM NPSMBIX B
MIPOCTPAHCTBE

KnaccugunupoBars B3auMHOE PaCHOIOKEHHUE
MPSIMBIX B IPOCTPAHCTBE, UILTIOCTPUPYS
PUCYHKaMH U IIPUBOJIS IPUMEPHI U3 PEATILHOM
Ku3HU. J[0Ka3bIBaTh TEOPEMY O
CYILLIECTBOBAaHUM U €JUHCTBEHHOCTH
napajuIeIbHON MPSMOIA, TPOXOsIIel yepes
TOYKY IPOCTPAHCTBA U HE JIEKAIIEH HA JPYTron
MPSIMOM; JIEMMY O MEepPEeCeYeHUH MIOCKOCTH
JIByMs apajlieIbHBIMU IPSMBIMH; TEOPEMY O
TpeX mapauieIbHbIX NpAMbIX. JlOKa3bIBaTh
IIPU3HAK CKPEIINBAIOIINUXCS MPSMBIX, TEOPEMY
0 CKpeuMBaroumxcs npsmbix. JlokaspiBaTh
TEOPEMY O PaBEHCTBE YIJIOB C
COHAIpaBJIEHHBIMU CTOpOHAMU. OOBSACHSATS,
YTO Ha3bIBACTCS MapaJJICIbHBIM U
LEHTPaJIbHBIM TPOEKTUPOBAHUEM U KaK
BBINOJIHSETCS TPOEKTUPOBaHKUE (GUTyp Ha
IJIOCKOCTh. JlOKa3bIBaTh CBOMCTBA
napaiesIbHOro MpOoeKTHpoBaHus. M300paxars
B [IapaJUIEIIbHOM MPOEKIMH pa3HbIe
reomeTpuueckue Gurypsl. Pemarsb
CTEPEOMETPUYECKHE 33/1aUl Ha JI0KA3aTeIbCTBO
Y UCCIIEZIOBAHUE, CBSI3aHHBIE C PACIIONIOKEHUEM
HpsIMBIX B pocTpaHcTBe. [IpoBoauTh
JI0Ka3aTeNbHbIE PACCYKICHUS PU PELIEHUH
reOMEeTPUYECKUX 33/1a4, CBSI3aHHBIX CO




B3aMMHbBIM PACIIOJI0KEHHEM MPSMBIX B
npocrpancTBe. CpaBHUBATh, aHAIU3UPOBATH U
OLICHUBATh YTBEPIKICHUS C LICNIBIO BBISBICHUS
JIOTMYECKU KOPPEKTHBIX H HEKOPPEKTHBIX
paccysxaeHuid. MosienupoBaTh peajibHbIe
CUTyaluun, CBA3aHHLIC CO B3aMMHBIM
PACIIONIOKEHHEM IIPSMBIX B IPOCTPAHCTBE, HA
SA3BIKC TCOMCTPHU. I/ICCHCI[OBaTB IMOCTPOCHHBIC
MO/ICJIU C HCIOJIb30BaHHEM IT'€OMETPUICCKIX
MIOHATHUI U TEOpEM, armapara ajareopsl,
udpoBbIxX pecypcos. [lomydars
IPE/ICTABICHUE O IIEHTPAILHOM
HPOEKTHPOBAHUM M 00 UCTOPHHU PadOT 110
TEOPUH IEPCIEKTUBBI

[TapanneapsHOCTh NPSIMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE

[TonsaTHs: MapaIeNnbHOCTh NPAMOK U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH IIPSIMOU U IJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U
IJI0CKOCTH. ['eoMeTprueckue 3a1aum Ha
BBIYHUCIICHUE U I0KA3aTEIbCTBO, CB3aHHbIE
C IapAJIEIBHOCTHIO IIPSIMBIX U IUIOCKOCTEN
B npoctpanctse. [locTpoeHue ceuenus,
MIPOXOASAIIETO Yepe3 JaHHYIO MPSIMYIO Ha

YepTeXkKe U NapajuIeIbHOTO IPYron MPSIMOH.

Pacuer orHOmenui. [lapannensHas
IIPOEKIIMSI, TPUMEHEHUE AJIs1 TOCTPOCHHUS
cedeHuil Kyda 1 nmapasuienenunena.
CaolicTBa napaieienue1a 1 Npu3Msbl.
[TapannensHbie muockoctu. [lpusHaku
NapaJUIeIbHOCTH JBYX IUIOCKOCTEM.
Teopema o0 mapaieIbHOCTH U

KnaccugunuposaTs B3aMMHOE PaCHOIOKEHHUE
IPSIMOM U TJIOCKOCTH B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIINE IPUMEPHI U3 PEAIbHON
*Ku3HA. DOPMYIMPOBATH ONPENEICHHUE
NapajuIeIbHBIX IPSIMOMN U MIIOCKOCTH.
Jloka3pIBaTh MPU3HAK O MAPAJLIEIBHOCTH
IIPSIMOM M TNIOCKOCTH; CBOWCTBA
NapaJUIEIbHOCTH MIPSIMOM M TIOCKOCTHU. Pemarte
CTEPEOMETPUYECKHUE 3a/1aUU BBIUUCIICHUS U
JI0Ka3aTeNnbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE. Pemare npakTUuecKue 3a1a4uu
Ha MIOCTPOEHHUE CEUEHUN Ha yepTexax
TeTpa’pa U napasuienenunena. Pemars
CTEpEOMETPUYECKHE 3a1aUH, CBA3aHHBIE C
IIOCTPOEHUEM CEUYEHUN TUIOCKOCTHIO.
[IpoBOAUTH TOTUYECKU KOPPEKTHBIE




€IMHCTBEHHOCTH IIJIOCKOCTH, POXOASAILIEN
4yepe3 TOUKY, HE IPUHAAISKALLYIO0 TaHHOM
IJIOCKOCTH U ciencTBus u3 Hee. CBOMCTBA
IapaJuIeIbHbIX INIOCKOCTEH: O
[IapaJUIEIIbHOCTH MPSIMBIX IIEPECCUEHUS IIPU
IIEPECEUEHUH JIBYX MTapaJIJIEIIbHbBIX
IJIOCKOCTEH TpeTheid; 00 0Tpe3kax
NapajuIeIbHbIX IPSIMBIX, 3aKIFOYEHHBIX
MEXJ1ly IapajuieIbHbIMU IUIOCKOCTSMU; O
IIEPECEYECHUH IIPSIMOU C IBYMS
I1apajuIeIbHBIMU IIJIOCKOCTSIMU

JO0Ka3aTCJIbHBIC PACCYKACHU IIPU PCIICHUN
rCOMCTPHUYCCKUX 3a1a4 CBA3AHHBIX C
napaajaCJIbHOCTBIO IUIOCKOCTEHA. CpaBHI/IBaTB u
AHAJIM3UPOBATH PCAJILHBIC CUTYallUH,
CBA3aHHBIC C ITApalJICIIbHOCTBIO HpHMOfI U
IJIOCKOCTH B IPOCTPAHCTBC; MOJACIIMPOBATH
pE€aIbHbIC CUTyalll, CBA3aHHBIC C
napajajiCJIbHOCTBIO HpSIMOﬁ " IJIOCKOCTHU B
IMPOCTPAHCTBEC, Ha A3BIKC I'COMCTPHUU

[lepnenauKyIsspHOCTH
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE
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[ToBropenue: Teopema [Iugaropa Ha
IIJIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TpeyroibHuka. CBoiicTBa
Ky0a U MpsIMOYTOJILHOTO Napajliesienunesa.
Boruncnenue 1MH OTpe3KoB B KyOe U
MPSIMOYTOJIbHOM NapaJUIECIEIHUIIEE.
IlepnieH IUKYIAPHOCTD NPSMOU U
miockocTy. [Ipu3Hak nepneHIuKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH. Teopema o
CYILLIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOH, IPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NEPIIEHINKYIIPHON K
miockoctu. [Imockoctu n
MEPIEeHIUKYIISIPHbIE UM IpsIMast B
MHoOrorpaHsukax. Ilepnenaukynsp u
HakJIOHHas. [locTpoeHne nepnenauKkyspa
13 TOYKH Ha Ipsamyro. Teopema o Tpex
NeprneHIuKysipax (mpsmast 1 oopaTHasi).
Yroa Mexay CKpeIlUBarOIIUMHCS
npsiMbIMU. [lonck nepneHanKyIsspHbIX

AKTyanu3upoBath (paKTbl U METO/IbI
IUIAHUMETPHH, PEJIEBAHTHBIE TEME, IPOBOJUTH
aHanioruu. @opMyJIMpOBaTh ONPEIETICHUSA:
NEPIEHIUKYJISIPHBIX IPSMBIX B IPOCTPAHCTBE;
OIIpelIeTICHUE IPSIMOM, IEPIIEHINKYJIIIPHOU K
IIJIOCKOCTH. /I0Ka3bIBaTh: JIEMMY O
NEPIEHIUKYJISIPHOCTH JBYX NapajlIeIbHBIX
IIPSAMBIX K TPEThEW MPSIMOM; TEOPEMBI O CBSI3H
MEXY MapalIeIbHOCTBIO NPAMBIX U UX
MEPIEHIUKYISIPHOCTBIO K IIIOCKOCTH.
JloKka3bIBaTh: TEOPEMY, BBIPAXKAIOLYIO IIPU3HAK
MEPIEHIUKYIISIPHOCTH MIPSIMOM M TUIOCKOCTH;
TEOPEMY O CYILECTBOBAHUM U €IUHCTBEHHOCTH
MIPSAMOM, IPOXOIAIIEH Yepe3 TaHHYIO TOUKY U
NEPIEHIUKYIISAPHON K TaHHOM IUIOCKOCTH.
N306paxaTh B3aUMHO NMEPHEHIUKYIISIPHBIE
IPSAMYIO U IIIOCKOCTh. DOpMyIupoBaTh
CBOMCTBO NEPHEHANKYJISIPA IT0 OTHOUIEHUIO K
m10ckocTH. [lomydats npeacrasieHue o
3HAYEHHH NEePIIEHIUKYIApA I APYTUX




IPSIMBIX C TOMOIIBIO NIEPIIEHIUKYIIPHBIX
mrockocTeit OpToroHajibHOE
npoektupoBanue. [locrpoenue ceuenuit
Ky0a, IpU3Mbl, IPaBUIILHON UPaMUbI C
IIOMOLIBI0 OPTOTOHAJILHOU MTPOEKIIUH.
CumMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
miockocTy. [Iimockoctu cummerpuii B
MHOrorpaHsukax. IIpusHak
NEPIEHIUKYISIPHOCTH IPSIMON U IUNIOCKOCTH
Kak cieacTBue cuMmMmerpu. [IpaBunbHbie
MHOrorpaHHuku Pacder paccrosiHuil ot
TOUYKH J10 MJI0CKOCTU. CrIOCOOBI OMYyCTUTD
NEPIEHIUKYIISIPbl: CAMMETPHS, CIIBUT
TOYKH I10 MapajienbHol npsiMoi. CABUT 110
HenapauleJIbHOU IPSMON, U3MEHEHUE
paccTosHu

obnacreii Hayku ((hU3uKa, SHEPTETHKA,
Ja3epHbIe TEXHOJIOTHH), B PeaIbHOMN JKU3HU
(TexXHHKa, OKpyXaroias 00CTaHOBKA).
Jloka3bIBaTh yTBEPIKIICHHSI, CBA3aHHBIE C
MPOEKIMEN MPSAMON Ha TNIOCKOCTb,
HENEPIEHIUKYIISPHYIO K 3TOU NPSMOM.
Jloka3bpIBaTh TE€OpEMY O TPEX MepHEHANKYIIIpax
U TeopeMy 00paTHYIO TEOpeMe O TPEX
neprneHaukyspax. [lomydars npeacraBieHue
00 OpTOroOHaJIbHOM MPOEKTUPOBAHUH.
Jloka3bpIBaTh T€OpEMY O MPOEKIIUU TOYKU Ha
npsMyto. Pemare crepeomeTpuieckue 3a1a4m,
CBSI3aHHBIE C MEPIEHAUKYIIPHOCTHIO IPSIMON U
IockocTu. Pemare npukianHeie 3a1a4,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUECKUX
BeMYMH. Pemate crepeomMeTpruecKue 3a1aum,
CBSI3aHHBIE C IPUMEHEHHEM TEOPEMBI O TPEX
NEePIEHINKYIIIpaxX, HAX0XKICHUEM PacCTOSHUH,
noctpoeHreM npoekiuii. CpaBHUBATH U
aHAJIM3UPOBATh YTBEPXKICHHS C IIEITTHIO
BBISIBJICHUSI IOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXIeHUH. AHATN3UPOBATh
Y MOJICTMPOBATh Ha A3BIKE TEOMETPHUH
peanbHbIE CUTYalluH, CBSI3aHHBIE C
MEPIEeHIUKYISIPHOCTBIO MIPSMOU U TIIIOCKOCTH;
MCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH, B TOM
YrCclie ¥ ¢ UCMOJIb30BaHUEM armapara anreopsl

Vriel u pacCTodHuA
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IToBTOpEHME: Yyroa MeKay MPsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOPEMA
KocuHycoB. [loBTOpeHue: yroma Mexay

AKTyanu3upoBaTh (PaKThl U METO/bI
IIJJAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJAUTH
aHasioruu. @opMyIMpoOBaTh OIPEIEICHUE
JIBYI'paHHOrO yria. JIoka3blBaTh CBOKWCTBO




CKPEIIMBAIOIINMUCS IPSIMBIMU B
IIpocTpaHcTBe. ['eomMeTpryeckre MeTo bl
BBIYHCIICHHS YIJIa MEXKY NPSMBIMH B
MHOI'OrpaHHUKax. J[ByrpaHHBIN yroJl.
CBOMCTBO JTMHEMHBIX YIJIOB IByTPAHHOTO
yria. llepnenaukyIsipHbIe IIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIIPHBIX
mockocreit. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIJIOCKOCTEN;
TE0-peMa O MPSIMOU IepeceyeHus AByX
IJIOCKOCTEN MEPIEHANKYJIIIPHBIX TPEThEU
IJIOCKOCTH. [IpssMOyroapHbII
napasesnenunes; Kyo; usmepeHus,
CBOMCTBA IIPSAMOYTOJIBHOTO
napajuienenunena. Teopema o 1uaroHanu
MPSIMOYTOJIBHOTO MapaJuleICINAIe A U
ciencrTeue us Hee. CTepeoMeTpUUECcKUe U
MIPUKJIAIHBIE 3a1a4H1, CBA3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM IIPSIMBIX U
mwrockoctu. [ToBropenue:
CKPEIIMBAIOIINECS IPSIMBbIE, TApAJIIEbHbIE
IJIOCKOCTH B CTaHJIapPTHBIX
MHoOrorpanHukax. I[lapa nmapannenbHbIx
IJIOCKOCTEH Ha CKPEIIMBAIOIINXCS MPSMBIX,
paccTosHUE MEXYy CKPELUIMBAIOLIMMUCS
MPSIMBIMU B IPOCTBIX CUTYyaIHSIX.
OnyckaHue NepreHIuKyIISIpOB,
BBIUYHCIICHUE PACCTOSHUN OT TOUKH JI0
TOUYKH; NIPSIMOM; MJIOCKOCTU. Brruncnenne
PACCTOSTHUN MEXAY CKPEIUBAFOIIMMUCS
MPSIMBIMHU C TIOMOILBIO NEPIEHANKYJIIPHON

paBEeHCTBA BCEX JIMHEMHBIX YIJIOB IBYyTPAHHOTO
yria. KnaccupunupoBars AByrpaHHBIE YIIIB B
3aBUCUMOCTH OT UX I'PaTyCHON MEpBHI.
®opMyIUpOBaTh ONPEAEICHUE B3aUMHO
HEepHEeHANKYISAPHBIX I1ocKocTel. Jloka3bIBaTh
TEOpEMY O MpU3HAKE NEPIEHAUKYIIPHOCTH
JBYX m1ockocteid. dopMynupoBarth CieICTBUE
(U3 mpu3HaKa) 0 NepIEHAUKYJIIPHOCTH
IUIOCKOCTH, KOTOpast epneHauKyJIsipHa
IIPSAMOM, 110 KOTOPOM IIEPECEKAIOTCS IBE
IUIOCKOCTH, 3TH IIJIOCKOCTAM. /loKa3bIBaTh
YTBEPKICHUSI O €r0 CBOMCTBAX; TEOPEMY U
CJIEZICTBHE U3 HEE O JUaroHasIX
IPsMOYTOJIBHOIO Napajulenenuneaa. Pemars
CTEpEOMEeTPUYECKHE 3a1aUH, CBA3aHHBIE C
NEPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH,
UCIOJb3Y$ IUIAaHUMETpUUYECKUE (DAaKThI U
MeToibl. [IpoBOANTH JTOTHYECKH KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYKICHUS NIPU PELICHUU
reOMEeTPUYECKUX 3a/1a4, CBSI3aHHBIX C
NEPIEHIUKYJISIPHOCTBIO IIJIOCKOCTEN.
AHanM3upoBaTh U MOJEIUPOBATh Ha S3bIKE
TE€OMETPHUH PEATIBHBIE CUTYAIIUH, CBA3aHHBIE C
NEePIEeHIUKYISIPHOCTHIO MPSAMBIX U MJIOCKOCTEH.
HccnenoBaTh NOCTPOEHHBIE MOJIENH, B TOM
YHCJIEe U C UCIOIb30BAHUEM allllapaTa aareopsl.
Pemarp npukianHble 3a1a4M, CBSI3aHHBIE C
HAXO0X/IEHHEM T€OMETPUYECKUX BETUYUH




I0cKocTH. TpexrpaHHblil yrod,
HEPaBEHCTBA JIJIsl TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOTO YTJIa.
DneMeHThI ChEePUIECKON TeOMETPHH:
reoJIe3NYECKUE JIMHUU Ha 3emiie

MHOrorpaHHuKu

Cucremaru3zanus 3HaHUuN: MHOTOIpaHHUK U
ero anemeHTsl. [Inpamuna. Buael nupamun.
IIpaBunbHas nupamuaa. [Ipuszma. [psmas u
HaKJIOHHAasA npusMel. [IpaBuiibHas mpusma.
[IpsiMoii napainenenunen, npsMoyroabHbIA
napajuienenunes, Kyo. Beimykibie
MHOrorpaHHuku. Teopema Ditnepa.
[IpaBusbHBIE ¥ TTOTYTIPABUIIHHBIC
MHOT'OTPaHHUKH

Pabotatk ¢ yueOHUKOM: 3aJJaBaTh BOIPOCHI,
JieNaTh 3aMeYaHusi, KOMMEHTapHH.
AHanu3upoBath peuieHue 3aaayn. Prucosats
BBIIYKJIbIE MHOTOI'PAaHHUKH C 33JaHHBIMU
CBOICTBaMH; BOCCTAHABINBAThH OOIIUN BUJT
BBIIIYKJIOTO MHOTOTPAHHHUKA I10 IBYM €r0
npoekuusiM. Jloka3piBaTh CBOMCTBA BBITYKIIOTO
MHOTrOrpaHHHKa. PrcoBaTh BBIyKJIbIE
MHOTOTPaHHHUKH C Pa3HOI 3UIEPOBOi
XapaKTEepUCTUKOW; NCCIIEI0BAaTh BO3MOXXHOCTHU
MIOJIy4€HUs pe3yJibTaTa P BapbUPOBaHUH
JTaHHBIX. /loka3bIBaTh CBOMCTBA MPABUIBHBIX
MHOTrOrpaHHuKoB. [ImaHupoBaTh mocTpoeHue
MPABHJILHBIX MHOTOTPAaHHUKOB Ha
MOBEPXHOCTAX JIPYTUX MPABUIIbHBIX
MHOTOTPaHHUKOB

BekTopsl B IpocTpaHCTBE
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[TonsiTHE BEeKTOpa HA MJIOCKOCTH U B
npocrpancTse. Cymma M pa3HOCTb
BEKTOPOB, IIPABUJIO NTapaljiesienunea,
YMHOXEHHUE BEKTOpA Ha YUCIIO, Pa3I0KEHUE
BEKTOpa 110 0a3UCy TpPeX BEKTOPOB, HE
JeKalux B 01HOM miiockoctu. CkanspHoe
MIPOU3BEICHNE, BEIYUCICHNUE yTiia MEXKIY
BEKTOpaMH B npoctpaHcTse. [Ipocreiimme

AKTyanu3upoBath (paKThl U METO/IbI
MJJAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aHanoruu. OnepupoBaTh MOHATUSIMH: BEKTOP
Ha IJIOCKOCTH U B MPOCTPAHCTBE;
KOMILTaHApHBIE BEKTOPHI. [[prBOAUTH MpUMeEphI
(bu3MYECKUX BEKTOPHBIX BennyrH. OcBauBaTh
MpaBWJia BBINOJIHEHUS IEUCTBUN CIIOKEHUS U
BBIYUTAHUSI BEKTOPOB, YMHOXKEHHUS BEKTOPA Ha




3aaa4d ¢ BEKTOpaMu

YHUCJIO. I[OKEBBIB&TB IMPHU3HAK KOMIIJIAHAPHOCTHU
TPEX BEKTOPOB. I[OKaSBIBaTB TCOpEMY O
Pa310KECHUHU JII000Tr0 BCKTOpa 110 TPpEM JaHHBIM
HCKOMINJIAHAPHBIM BCKTOPaM

[ToBTOpeHue, 0600IIEHNE
U CUCTEMaTHU3aLNA
3HAHUH

O6o0maroiiee MOBTOPEHHUE TIOHITHH U
MeTOJI0B Kypca reomerpuu 10 kiacca,
cucremaTtusanus 3Hanui. Mictopust
Pa3BUTHSI CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Pemrates crepeomerprueckue 3a1a4u Ha
JIOKA3aTeIbCTBO MATEMATHUECKUX OTHOIICHUH,
HAXOXXJCHUE TeOMETPHUYECKUX BEIWYHH (JIJTHH,
YIIIOB, TUIOMAAeH, 00bemMoB). Mcmoap30BaTh
IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a1a4
IIAaHUMETPHUICCKUC q)aKTBI 1 MCTOJHI.
[TpoBOIUTH TOTHYECKU KOPPEKTHBIC
JTIOKAa3aTeIbHBIC PACCYKICHUS TPU PEIICHUH
CTEPEOMETPUYCCKUX U TUIAHUMETPHUCECKUX
3ama4. CpaBHUBATh U aHAIM3UPOBATH PEATbHBIE
CUTYAIIMH U BBISBIISTH BO3MOYKHOCTh €€
MOZACIIMPOBAHUA HA A3BIKEC TCOMECTPHUH.
MonenupoBaTh pealbHYIO CUTYaIIHIO Ha S3bIKE
T€OMETPUHU U UCCIIEJIOBATH MOCTPOCHHBIE
MOJIEJTH, B TOM YHCJIC U C UCTIOJIh30BAaHUEM
anmaparta anreopsl. Mcnonas3oBaTh
KOMIIBIOTEPHBIE IIPOTrPaMMBI IIPU PELICHUN
3ajad.

OBILIEE KOJIMYECTBO
YACOB I1O0
I[TPOI'PAMME

102




TEMATHYECKOE IINTAHUPOBAHHME (11 KJIACC)

Ha3Banue pa3nena KoanuecTBO OcHoOBHOe coiep:KaHue OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIHXCSHA
(TeMBI) Kypca 4acoB
Amnanuruyeckas reomerpus | 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpA Ha AKTyam3upoBath (GaKkThl 1 METOJIbI
IJIOCKOCTH U B IPOCTPAHCTBE, CKAISIPHOE MJIAHUMETPUH, PEJICBAHTHBIE TEME, POBOAUTH
MIPOMU3BEJICHUE BEKTOPOB, BHIYMCIICHUE yIJla ananoruu. CBOJUTH ACHCTBUS C BEKTOpPAMU K
MEXIy BEKTOpPaMH B MPOCTPAHCTBE. AHAJIOTUYHBIM JIEUCTBUSIM C UX KOOPJAUHATAMM.
VYpaBHeHue npamoit, npoxoasuiei yepe3 1se | BcnoMHUTH onpeiesieHre CKaJIIpHOTo
TOYKH. YPaBHEHHE TJIOCKOCTH, HOPMaJb, YMHOKEHHS U €ro CBOMCTBA. BhIuncisaTh ¢
ypaBHEHUE IIJIOCKOCTH B OTPE3Kax. MTOMOILBIO CKAJIIPHOTO YMHOKEHUS JITTUHBI
Bekropnoe nmpoussenenue. JInneitnoie BEKTOPOB, YTJIbl MEXKy HUMH, YCTaHABIIMBATh
HEPaBEHCTBA, JMHEHHOE NPOrpaMMHUPOBAHUE. | IEPIEHAUKYJIIPHOCTh BEKTOPOB. BEIBOAUTH
AHaJTUTHYECKHE METOJIBI pacueTa yriia MeX1y | ypaBHEHUE TUIOCKOCTH U ()OPMYITy PACCTOSTHUS OT
MPSAMBIMH U IJIOCKOCTSMH B MHOTOTpaHHUKAaX. | TOYKH JI0 TJIOCKOCTU. PemmaTe 3agaun, coueras
dopMyia pacCTOSTHUS OT TOYKHU JI0 TUNIOCKOCTH | KOOPJUHATHBIN U BEKTOPHBIA METO/IBI.
B koopaiuHaTax. Haxoxxnenue paccrosinuid oT | [IpoBOaUTh JTIOrM4ecKr KOPPEKTHbIE
TOYKH JI0 MJIOCKOCTH B KyO€ U MPaBUIbHON JIOKa3aTeJIbHBIC PACCY>KIECHHUS MPU PEIICHUH
nupamMue r€OMETPUYECKUX 3a/1a4 Ha MPUMEHEHUE BEKTOPHO
KOOPJAMHATHOTO METOa. AHAIM3UPOBATh U
MOJIEJIUPOBATH Ha SI3bIKE T€OMETPUU PEATbHBIE
CUTyalluH, CBA3aHHBIC BEKTOPAMH U
KoopauHaTtamu. MccienoBaTh NOCTPOEHHBIE
MOJEJIH, B TOM YHCJIE U C UCIIOJIb30BaHUEM
anmaparta anreOpsl. Mcnonas3oBaTh
KOMITHIOTEPHBIE TPOTPaMMBbI. 3HAKOMUTHCS C
UCTOPUEH pa3BUTHUS MAaTEMATUKHU
[ToBTOpEHME, 15 CedeHust MHOTOTPAHHUKOB: CTaHAAPTHBIE Ctpouts ceuenus. Pemars crepeomeTpuueckue
000011IeHHE U MHOTOTPaHHUKH, METOJI CJIEA0B, CTAaHIAPTHBIC | 3a/1a4M Ha JI0KA3aTEIhCTBO MATEMaTHIECKUX
CHCTEeMaTH3aIus MJIOCKOCTH, TIEPEeCEUEHUs MPSIMBIX U OTHOILIEHU, HAXOKJIEHUE T€OMETPUUECKUX




3HAHUH iockocTeit. [TapaiiebHbIe PsAMBIC U BEJIMYMH (JUTUH, YIJIOB, ILIOMIAICH, 00BEMOB).
IUIOCKOCTH: TTAPAJUIEIIbHBIE CEUSHUS, pacieT Hcnonb30Bath MpH PEIICHUN CTEPEOMETPUICCKIX
OTHOIICHHH, YTJIbI MEX]TY 3aJ1a4 IJITAaHUMETPUICCKUE (PAKTBI U METO/IBI.
CKPEIIMBAOIIUMHUCS MTPSMBIMHU. [TpoBOANTH TOTUYECKU KOPPEKTHBIC
[TeprieHaUKYISIpHBIC IPSAMBIC U TUIOCKOCTH: JIOKa3aTeNIbHBIC PACCYKICHUS IPU PEIICHUH
CTaHIapTHBIC TIAPhI MEPIICHAUKYIISPHBIX cTepeoMeTprudeckux 3a1ad. CpaBHUBATH U
IUIOCKOCTEH M MPSIMBIX, CHMMETPHH aHAJTM3UPOBATh PEATbHBIC CUTYAIlMH U BBISBJIATH
MHOTOTPaHHUKOB, TEOpPEMa O TPEX BO3MOXXHOCTh €€ MOJICTTUPOBAHUS Ha SI3bIKE
NIEPIICHIUKYJIIpaX, BBIYUCICHUS JJIUH B reoMeTpun. MoJeIupoBaTh PeaabHy0 CUTYAIHIO
MHOTOTpaHHHKaX. [loBTOpeHMe: miomaam Ha SI3bIKE TEOMETPUU U HCCIICIOBATh
MHOT'OYTOJILHUKOB, (DOPMYJIbI JIJIS TUIOMIA/ICH, | HOCTPOCHHBIC MOJICIIN, B TOM YHCIIE H C
coobpaxenus nogodus. [lnomanu ceuenuit MCII0JIb30BaHUEM arrapaTa ajareopsbl.
MHOTOTPAaHHHUKOB: TUIOIIAN [IOBEPXHOCTEH, Hcnob30BaTh KOMIIBIOTEPHBIE IPOTPaAMMBbI ITPH
pa3pe3aHus Ha YacTH, COOOpaKeHUs Io00us | pemeHuu 3a1a4

O0beMm 17 O6bem Tena. O6beM IPSIMOYTOIBHOTO CB0OOAHO ONIEPUPOBATH MOHATUIMH: 00BEM TeEIa,

MHOTOTpaHHUKA napajuienienunena. 3agaan 00 yJaBOCHUU 00BEM MPSMOYTOJILHOTO TMapalIeICIHITC A,

Ky0a, 0 KBajjpaType Ky0a; 0 TPMCEKLIUH YTIJa.
CrepeoMeTpUUECKHE 3aJa4H, CBA3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napautenenunena. [lpuxiagasie 3anaun,
CBSI3aHHbIE C BHIYMCIIEHUEM 00beMa
IpSAMOYTOJIBHOTO napasuienenunena. Oobem
npsiMoii mpu3mel. CTepeoMeTpuyecKre
3aJlauu, CBA3aHHBIE C BBIYMCICHUEM 00bEMOB
npsiMoit pusMel. [IpukiiagHele 3aqaun,
CBSI3aHHBIE C 00BEMOM MPSAMON MPU3MBI.
BrraucieHre 00bEMOB TEJI C IIOMOIIBIO
omnpeneneHHoro uHTerpaina. Oobem
HAaKJIOHHOM NpH3Mbl, upamMuel. Popmyna
o0bema nupamuibl. OTHOIIEHHE 00BEMOB
MUPaMHU/JL C OOIIHUM YTIIOM.

®opMyupoBaTh OCHOBHBIE CBOMCTBA OOBEMOB.
Jloka3bIBaTh TeopeMy 00 oObeme
IPSIMOYTOJIBHOTO NapaJuIeIenuea, CIeICTBUS
u3 Hee. Pa3zpe3aTb MHOTOIpaHHUKH,
nepeKyIaabiBaTh yacTu. Pemars
CTEPEOMETPUYECKHUE 3aa4H, CBS3aHHBIE C
BBIUHCJIEHHEM 00beMa MPSIMOYTOJIbHOTO
napajuenenunesna, npusmsl. CpaBHUBATh U
aHaAJIM3UPOBATh YTBEP)KJIEHUS C LIETIbIO
BBISIBJICHUSI IOTUUECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN. AHATM3UPOBATH U
MOJICJIUPOBATH Ha SI3bIKE T€OMETPUU PEATbHBIE
CUTYyaIluH, CBA3aHHBIE C 00bEMOM
MPSIMOYTOJILHOTO MapasuieienuIeia, IpU3Msl,
nupamuiel. MiccnenoBath NOCTpOSHHBIE MOJIENH,




CrepeoMeTpUUYeCKHe 3aJa4H, CBA3aHHBIE C
00beMaMH HAKJIOHHOW ITPU3MBbL, TUPAMHU/IBL.
[Tpuknanseie 3agaun no reMe «O0BEMBbI TEM,
CBsI3aHHbIE C 00bEMOM HAKJIIOHHOW ITPU3MBI,
nupamuasl. [Ipumenenre o0beMoB.
Brruncnenue paccTossiHus 0 MII0CKOCTH

B TOM YHCJIE€ U C UCIIOJIb30BAaHUEM allapara
anreOpbl. BEIBOIUTH OCHOBHYIO HHTETPATIBHYIO
dbopMyity 17151 BBIYUCIIEHUS 00BEMOB TETI.
Joka3biBaTh TEOpEMY 00 00BEME HAKIIOHHOM
MIPU3MBI HAa IPUMEPE TPEYTOIbHOM MPU3MBI U JUIS1
MIPOM3BOJILHOM MTpU3MBIL. J[0Ka3bIBaTh TEOpEMY: 00
o0beme nupamMuibl, GOpMyIUPOBATH CIEICTBUS
13 Hee: 00beM yCceueHHOM nupamMuibl. BeIBOIUTH
dbopMyIy 1715 BEIYUCICHUS 00bEMOB YCEUEHHOMN
mUupaMuabl

Tena BpamieHus

24

[winHapuyeckas MOBEPXHOCTh, 00pa3youe
LHUJIUHAPAYECKON TOBEpXHOCTH. [{umuuap.
[Ipsamoii kpyrosoi munusAp. [Liomans
MOBEpXHOCTU IIUHApa. Konnueckas
HOBEPXHOCTh, 00pa3yroIue KOHNYECKOH
nosepxHocTu. Konyc. CeueHne koHyca
IUIOCKOCTBIO, MApaJIENbHON INIOCKOCTH
OCHOBaHUSA. Y CEYECHHBIH KOHYC.
N300paxeHne KOHYCOB U yCEYEHHBIX
KoHycoB. [Tnomaas 60k0BOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYCa.
CrepeoMeTrpuueckre 3aJaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE, TOCTPOEHUEM
CEYeHNI NWINHJpPA, KoHyca. [Ipukiagnsie
3aja4, cBA3aHHbIe ¢ nuauHApoM. Chepa u
map. [lepeceuenue chepsl 1 mapa ¢
riockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n300paxkenue mapa.
VYpaBuenune chepsnl. [Inomans cheps u ee
yacteil. CummeTpus cdepsl U mapa.
CrepeomeTpudecKue 3a1a4u Ha

CB0OOHO ONIEpPUPOBATH MOHATHIMHU:
LUJIUHIPAYECKAs IOBEPXHOCTD, LIWJIMHJIP.
N3y4athb criocoObl MONydeHUs UIHHIPHUECKON
MOBEPXHOCTH, IMIMHApA. M300pakaTs HUIMHID U
€ro ceueHus IocKocThio. CBOOOAHO
OIIEPUPOBATH MOHATUAMU: KOHUYECKAs
MIOBEPXHOCTh, KOHYC, YCEUEHHBIN KOHYC. M3yudaTts
CHOCOOBI MOTYyYeHHUs KOHMUECKOW MOBEPXHOCTH,
KoHyca. M300paxarb KOHYC U €ro ceueHus
IIJIOCKOCTBIO0, IPOXOAAIIEN Yepe3 OChb, U
IIJIOCKOCTBI0, NEPIEHANKYJIIPHON K OCH.
BeiBoauts hopMyiel 11 BEIYMCIEHUS OOKOBOM U
ITOJIHOM ITOBEPXHOCTEN Ten BpalleHus. Pemars
CTEPEOMETPUYECKUE 3a1a41, CBI3aHHBIC C T€JIaMU
BpaIeHus, HaX0XJACHUEM TUTOMAI OOKOBOU 1
IIOJIHOYM ITOBEPXHOCTHU, IOCTPOCHUEM CEUECHUM.
Hcnons30Bath Npyu pelIeHnH 3a1a4
IUTAaHUMETpUYECKUe aKThl U METOIbI.
CpaBHMBaTh U aHAIM3UPOBATh YTBEPKICHUS C
L(EJIBIO BBIABJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN. AHATM3UPOBATh U




JIOKa3aTeIbCTBO U BBIYMCIICHHE, CBA3aHHbIC
co chepoii 1 apom, MOCTPOCHUEM UX
CeUCHUH MII0CKOCThIO. [IpuKIaaHbIe 3a1a4H,

cBsizaHHBIE cO cepoii u mapom. [loBropenue:

OKPY>KHOCTb Ha IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaH/IapPTHBIC TIOJO0MS.
Pa3znuynble KOMOMHALIMY TeJl BpallleHUs U
MHOIOTpaHHUKOB. 3a1auu 1o teme «Tena u
MMOBEPXHOCTU BpALICHUS»

MOJIEJIMPOBAaTh Ha A3BIKE T€OMETPUH PEaJIbHbIE
CUTYalllH, CBSI3aHHBIE C KOHYCOM U LIUJIUHIPOM.
HccnenoBaTth NOCTPOSHHBIE MOJENH, B TOM YHUCIIE
U C UCTIOJIH30BAHUEM alllapaTa ainreopsl
AKTyanu3upoBaTh (PaKTbl U METO/bI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOIUTH
a"anoru. CBOOOHO ONepUPOBATh MOHATUAMMU:
cdepa u map, UEHTP, paanyc, HaMeTp chepsl U
mapa. MccnenoBars B3aMMHOE pacIioyIoKEHNE
cdepsl U mwIockocTu. PopMyIMpPOBaTH
olpeieieHue KacaTeIbHOM III0CKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U MPHU3HAKE
KacaTeJIbHOM IIIOCKOCTH. BeIBOAUTH hopmyty
JUISL BBIYMCIICHUS TUIOIIAIU CEPBI Uepe3 paguyc
cdepsl. Pemats crepeomerpuueckue 3a1auu,
CBs3aHHbIE CO c(epoil U IapOM, HAXO0XKJIECHUEM
IoIaau chepsl U ee yacTei, IOCTPOEHUEM
cedeHui cdepsl U mapa. AHAIU3UPOBATH U
MOJIETIMPOBATh Ha A3BIKE T€OMETPUH PEaJIbHbIE
CUTYyallUH, CBA3aHHBIE C IIIApOM U ChEepoil.
Pemars npoctele 3a1auu, B KOTOPBIX
GurypupyoT KOMOWHAIIMYU TeJl BpallleHUus! 1
MHOTOTpaHHHUKOB. VICII0JIb30BaTh MIPU pEIICHUN
3aJ1a4, CBA3aHHBIX CO CPepoil U 1mapom,
IUTaHUMeTpruecKue GpakTsl U MeTobl. Pemars
CTEpEOMETPUYECKUE 3aa4UH, CBI3aHHBIE C TEIaMU
BpallleHUs1, IOCTPOEHUEM CEUEHUH TeJl BpallleHus,
¢ KOMOWHALMAMU TeJl BpallleHus 1
MHOrOrpaHHHUKOB. [IpoBOIUTH TOornyeckn
KOPPEKTHBIE JI0Ka3aTeIbHbIE PACCyKIECHUS TpU
pELIEHNN TEOMETPUYECKUX 3a/1a4, CBSI3aHHBIX C




HEePIEHINKYJIIPHOCTHIO IIJIOCKOCTEH.
AHanu3upoBaTh U MOJEIUPOBATh Ha S3bIKE
reOMETPHUHU PeabHbIC CUTYALUH, CBA3AHHBIE C
MHOrorpaHHukamu. McciaenoBaTs HOCTPOEHHBIE
MOJIEJIU, B TOM YHCJIE U C UCIIOJIb30BaHUEM
anmnapara anreopbl

ITmomaan
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX TEJ

O6wem munuHapa. Teopema 06 oObeme
npsiMoro nuuHapa. [Inomanau 60koBol 1
HOJTHOM MOBEPXHOCTH LIMJIMHAPA.
Brranciienne 065eMOB Tell C MOMOIIBIO
omnpeneneHHoro uHrerpaina. O0bem KoHyca.
[Tnomany 60KOBOM U MOJIHON OBEPXHOCTH
KoHyca. CTepeoMeTpruecKue 3a/1auH,
CBSI3aHHBIC C BEIYMCIIEHUEM 00BEMOB
WIMHApa, KoHyca. [IpukiiagHsle 3a1aun no
TeMme «OO0BbEeMBI U TIJIOMIA I TTOBEPXHOCTEN
tes. OOBeM 11apa U M1IapoBOTo CEKTopa.
Teopema 06 o6beme mapa. [Inomans cheps.
CrepeoMeTpHUueCKHe 3a/1a4H, CBSI3aHHBIE C
BbIUUCIIEHHEM 00BEMOB 111apa, IIApOBOTO
CerMeHTa, mapoBoro cexropa. [Ipukiagneie
3a7auu o TeMe «OOBbEMBI TeN», CBA3aHHBIE C
00BEMOM 11apa U TUIOIMIAJIBI0 ChEepH.
CooTHOIIEHNS MEXTY TUIOIAASIMU
MOBEpXHOCTEN M 00beMaM MOI00HBIX Tel.
[TonoGHbIe Tena B mpocTpaHcTBe. M3mMeHenue
o0wvema npu nogoduun. CtepeomeTpudeckue
3aJlauu, CBA3aHHBIE C BBIYMCICHUEM 00bEMOB
TEJ U TUTOMIA/IeH TIOBEPXHOCTEH

CB0OOOHO ONEpUPOBATH MOHATHIMH: 00bEM TeJa,
ioniaib nosepxHoctu. opmynuponaTh
OCHOBHBIE CBOMCTBA 00beMOB. Jl0Ka3bIBaTh
TEOpeMBbl: 00 00beMe UINHIpa; 00 00beMe
KOHyca. BeIBOAUTE (hOpMyIIbI 17151 BEIYUCIICHUS
o0bema yceueHHOro konyca. Mccienosars
MIOCTPOEHHBIE MOJIENH, B TOM YHUCJIE U C
MCII0JIb30BAaHUEM ammapara aareOpsl. 3HaTh
BO3MO’KHOCTH PEILIECHHUS 33/1a4 Ha TOCTPOEHUE
LHUPKYJIEM U JIMHEHKOM, O KIIACCUYECKHUX
Hepa3pemnMbIx 3a1a4ax. CBOOOIHO ONEepHpOBaTh
MOHATUSAMH: IIAPOBOM CETMEHT, IIaPOBOU CIIOM,
IIapOBOM CEKTOpP, OCHOBAHUE U BBICOTA CEIMEHTA,
OCHOBAaHHE M BBICOTA IAPOBOIO CJ10s. BBIBOIUTH
(bopMyIIBI 1711 HAXOXKIEHUSI 00bEMOB IIAPOBOTO
CErMEeHTa, MapOBOT0 CEKTOpPa, TIOMIAIN cephl
Joxa3siBaTh TEOpEMY 00 0OBeMe miapa. Pemate
CTEPEOMETPUYECKHE 3a/1aUU, CBSI3aHHBIE C
00BeMOM 111apa, I1apoBOr0 CErMEHTa, I1apOBOro
ceKTopa, Tiomaasko chepsl. CpaBHUBATH U
aHAJIM3UPOBATh YTBEP)KIEHUS C LIETIBIO
BBISIBJICHUSI JIOTUUECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN. AHATM3UPOBATh U
MOJICJIUPOBATH Ha SI3bIKE T€OMETPUU PEATbHBIE
CUTYalllH, CBSI3aHHbIE ¢ 00BEMOM I1apa,




IIapOBOTO CErMEHTA, IApOBOTO CETMEHTA,
iomazapio cdepsl. CB0OOOIHO oneprpoBaTh
HOHSTHEM: ITOJIOOHBIE TeJla B IPOCTPAHCTBE.
Bbraucnars 00beMbI T ¢ TTOMOIIBIO
OIIpeJIeTICHHOT0 MHTeTpaia. Pemars
CTEPEOMETPUUECKHUE 3aJauHl, CBSI3aHHBIE C
COOTHOUICHUSIMH MEX/Ty TUIOIIAIIMH
MOBEPXHOCTEH 1 00beMaMu TIOJJOOHBIX TEII.
[TpoBOANTH TOTMYECKU KOPPEKTHBIE
JIOKa3aTeIbHbBIC PACcCyKICHUS NIPU PEIICHUU
TeOMETPUYECKHX 3a/1a4, CBA3aHHBIX C
BBIYHCIIEHUEM 00BEMOB TEJ C TIOMOIIBIO
OIIPEITICHHOTO MHTETPaja, HAX0XKICHUEM
COOTHOIICHUS MEX/Ty IUIONIAIIMH TOBEPXHOCTEN
U 00beMaMU MOJJOOHBIX Tell. AHAIN3UPOBATh U
MOJICIIMPOBATh Ha S3bIKE TEOMETPUH pealIbHBIC
CHUTYalluH, CBSI3aHHBIE C 00bEMaMH U
MOBEPXHOCTSIMH TEJI, HA IOKA3aTeIbCTBO M Ha
HaXO0KJIeHHE T€OMETPUUYECKUX BEIMYUH

JIBmxeHus

JBmxeHus npoctpancTBa. OTOOpakeHusl.
JBmwxenus u paBeHcTBO huryp. OOmme
CBOMCTBa ABMKEHUI. BUAbl ABMKEHUH:
NapaJIeIbHBIN MIEPEHOC, [ICHTPaJIbHas
CUMMETpHUs, 36pKaJIbHasi CAMMETPHS, IIOBOPOT
BOKpYT npsamMoii. [IpeoOpa3oBanus mogoous.
[Tpsamas u chepa Ditnepa. ['eomerpuueckue
3a/1a4v Ha IPUMEHEHUE JIBUKCHUS

CB0OOHO ONIEPUPOBATH MOHATHIMHU:
0TOOpaXkeHHe NMPOCTPAHCTBA Ha ce0sl, IBUKECHHE
MIPOCTPAHCTBA; LICHTPaJIbHAasA, OCeBasi U
3epKajbHasi CHMMETPHUH, apaJUICIIbHBIN EPEHOC;
paBeHCTBO U ojiobue ¢uryp. JJoka3piBaTh
YTBEPKJICHHUS O TOM, UTO LIEHTPAJIbHAsS, OCEBAsI U
3epKalibHasi CHAMMETPHUH, NapaIeNIbHbINA TEPEHOC
SIBJISIFOTCSL IBWKEHUSIMU. BBITOTHATH
npeoOpaszoBanus moxoodus. OnepupoBarhb
MOHATUSAMH: TIpsiMasi U cepa Ditnepa. Permats
FEOMETPUYECKUE 3a/1aUU C UCIIOJIb30BAHUEM

B KeHU. Mcronb30BaTh P PEIICHUH 3a1a4




JABMKCHUSA IIPOCTPAaHCTBA U UX CBOIMCTBa

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTHU3alH
3HAHWHI

17

Ob6o06maroriee MOBTOPEHNUE TOHATHIA U
MeTOJ10B Kypca reometpun 10—11 knaccos,
cucreMarusanus 3HaHui. Vlcropus pa3Butus
CTEPEOMETPUHU KaK HAyKHU U €€ pojb B
pPa3BUTHUH COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemarts crepeoMeTprYeCcKHE 3a1a44 HaA
JI0Ka3aTeIbCTBO MaTEMATUYECKHUX OTHOLLICHUM,
HaxXOKIACHUC r’COMCTPHUYCCKUX BCIIMYNH (I[JII/IH,
yIJI0B, momaae, oobemoB). Mcnonabs3oBats npu
PELICHUHU CTEPEOMETPUYECKUX 3a1ad
IUITaHUMeTpuueckue GpaxkTsl U MeTobl. [IpoBoauTh
JIOTUYCCKU KOPPEKTHBIC NOKA3aTCIIbHBIC
paccyXIeHHUs [IPU PELICHUN CTEPEOMETPUIECKUX
U INIAHUMETPUUICCKUX 3aaady. CpaBHI/IBaTI) u
aHAJIN3UPOBATh PEAJIbHbIE CUTYyallUU U BBIABIATH
BO3MOKHOCTb €€ MOJICJIMPOBAHMS Ha SI3bIKE
reoMeTpun. MoenupoBaTh peajlbHyI0 CUTYaLUIO
Ha A3bIKC TCOMCTPHUHN U UCCIICA0BATH
IIOCTPOCHHBIE MOJIEIIN, B TOM YHCJIE U C
UCIIOJIb30BAaHUEM allapaTa anreopsl.
Hcrnonbs30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI IIPH
pewienuu 3a1ad4. [loaydaTts npeacraBieHue o
r€OMETPUHU KaK O pa3BUBAIOIICHCS HAyKe,
UCCIEAYIOIIEH OKpYXKaOLUN MUD, CBA3aHHOU C
pCaJIbHBIMU O6’I)€KTaMI/I, HOMOF&IOHIGI\/'I PEIINTDH
peabHbIC )KU3HEHHBIE CUTYaLUU O POJIU
CTEPEOMETPHUN B Pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIUI

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOINECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YHEHUKA

1. Maremaruka: anredpa v Hayana MaTeMaTUIECKOTO aHAIIN3a, TEOMETPHSI.
I'eometpus. Yrinyonéunsiii yposenb: 10 kmacc: yueOnuk / A. I'. Mep3msk, .
A. Homuposckui, B. M. Tlossaxos.

2. Marematuka: anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPUS.
I'eometpus. Yrinyonéunsiii yposenb: 11 kmacc: yueOnuk / A. I'. Mep3msk, .
A. Homuposckuii, B. M. ITossikos.



