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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHusl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUYEHUS TUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILMKJIA.
[TockonmpKky  JIOTHYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aroIMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH N€OMETPUUYECKHUX
3aa4, YMEHME BBIJIBUIAaTb M  OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAyYHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nmporpamMmbl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE HHAMBHUIYaAJIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnactu «MaremaTtuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIEIIHOTO MPO(hEeCcCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclMpeHue MpeacTaBIeHUsI 0 TeOMETPUN KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYIKAKOLIEr0 MUpPa, 3HAHUE MMOHATHUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
IMPOCTPAHCTBEHHBIX (PUTypaXx W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHME HUX NPUMEHSATh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HaXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHUpPE MHOTIOTPAaHHHMKH M Tejla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUUYECKHE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUHN PACCYXKIACHUM;

dbopMupOBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peleHus, yMEHUS HUX IHPUMEHATH, NPOBOJMUTH J0OKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs] CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEW 00yYaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMid, WCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICp)KATEIBLHBIMU JIMHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIUHHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUYaroIIHecs
oOpamaguch HEOJHOKpPaTHO. OTO TMO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBLHO U IMTOCTYMATEIIBHO, C
coOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YTITyOJIsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[Tepexos K M3y4EHUIO TEOMETPUHN HA YIIayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycioBus Ui auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX 00pa3oBaTeIbHBIX IMporpamMM, OO€CleuuTh YriyOJIEHHOE
M3Yy4YEHHUE TEOMETPHUH KaK COCTaBIISAIONICH yueOHoro npeameTa «MaremaTrnkay;

MOATOTOBUTH OOYYAIOIMMUXCA K TPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoMm BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpus» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMBIX. [lapamuiebHOCT IPSAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE: NTapajuIe/IbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajyieNbHONW MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOEHHUE CEYEHUI.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHAUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, IBYTPAHHBII
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbII U MHOTOI'PaHHBIE YIJIbIL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHcCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, mpsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAsI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme mnyTM Ha TDIOBEpXHOCTM MHOrorpaHsHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAsl NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTHM HPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPAMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MTMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B IPAaBUJIBHOM MHOTOIPAHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTEe KOMILTaHApHBIE BEKTOpHI. [IpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpaslIoOKEHUHM BEKTOpa IO TpEM
HEKOMIUTaHApHBIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay BekTopaMu. CKalasipHOE MPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvst: IMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKas IMOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u Konyca. Cummerpusi cepsl u
nrapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapayienenuneaa M cueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. O0bEM 11apa U MIapoBOTO
CerMEHTa.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IIpeoOpazoBanue moaoOusi, romoreTus. PelmieHune 3amgad Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAICHUS: CEUCHUS LIUIIUHIPA
(mapayuieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY ), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CECUCHUI: METOJI CIIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omepaliud HaJ BEKTOpamu. BekTtopHoe
YMHOXXEHHUE BEKTOpOB. CBOiCTBa BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne Bekropa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TE€OMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenust mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKAbHASA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
IIPOLJIOMY M HAaCTOSAIIEMY POCCHUKCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, chopMHUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTHIO YYEHOrO, OCO3HAHHE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHEHHE MATeMAaTHYCeCKUX 3HAHWHN [JI1 pelieHus 3amad B 00yacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €&
pPa3BUTUS W 3HAYMMOCTH IS PA3BUTHS IUMBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 M WCCIEIOBATEILCKYIO JCATCIBHOCTD
WHUBUyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe JeiiCTBUSA

ba3zoBble ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXIy MOHATUSAMH, (PopMyTUpOBaThH
OTIpeJICIICHHS TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJ1aTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APIyMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsS pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH HMHYOPMAIHMIO DPA3NIUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUS], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pe3yJIbTAT;

B XOJI¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJauyd, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOACTBO MO3ULMN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMarT BBICTYIUIEHHS C YYETOM 3aaad
NIPE3EHTAalUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBeEpcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanus:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JEUCTBUII U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHbIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eITEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelleHHH Y4YeOHbIX 3aJad, MOPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenessTh
BUJIbI pabOT, JIOTOBApWBATHCH, OOCYX IaTh TMPOIECC W Ppe3ylbTaT paldOThI,
00001aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoOBBIX (opMax paldoThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJHATH CBOK 4acThb pabOThl H
KOOPJIMHHPOBaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOygaromuiicss HayduTCs:

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

e TMPUMEHSATH AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMH B MPOCTPAHCTBE, MEXKIY NPIMOU H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

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

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH W300pakeHus: puryp
HAa TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyJT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaXOXKJEHUE T'E€OMETPUYECKHUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUH MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATH U HMHTEPIPETUPOBATH HH(OpPMALNIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS Ha TMPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBaTh PEAJbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSTHUS B
npolecce IMOMCKa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara aireOpbl, peniaTh MPaKTUYECKHE 3aJlayu,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEICTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYCCKOMH,
KOHUYECKOW W c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOy YCHHUS;

OIepUPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHUs (UWIMHADP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHMS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIoiokKeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHHKOB M TEJ BpalllCHHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY TUTONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOIO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJT BPAIICHUS;

W3BJICKaTh, WHTEPIPETHPOBATH W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiii Ha/l BEKTOPAMH,

3a71aBaTh TNIOCKOCTh YPaBHEHHUEM B JCKapPTOBOM cucTeMe KOOPAMHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHHH,
CBOOOJHO ONEPHPOBATH TIOHATHSAMH, CBSI3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOU, TTpeoOpa30BaHus MOA00HS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUEHUs LMJIUHIpa
(mapanienbHO U MEePHeHIUKYISIPHO OCH), CEUeHUs KOHyca (TapaiebHbIe
OCHOBAHUIO U MPOXOSIIUE Yepe3 BEPILINHY ), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJABI TOCTPOCHUS CEUEHUI: METOJ CIEA0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeOMETpUUYecKre (aKThl JI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, OPEANOJIaralllinX HECKOJIBKO IIaroB pELICHUS, €CIH yCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHHN H
HAXOXJICHUE T€OMETPUUECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHATh U3YUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4eCcKu  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, pemaTh MPaKTUYECKHE 3a/laud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaumeHnoBaHue pa3aesioB M TeM Kommecrso uacos DJIeKTpPOHHbIe (LM (pOBbIE)
n/n NMPOrpamMMbI Bcero Kontpoanueie oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuio 23 1
’ B3anMHOe pacnosiokeHue NpsMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEH B g
IIPOCTPAHCTBE
4 HepneHnmnympHocn, MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U paccTOSHUS 16 1
6 MHororpanHuku 7 1
Bekropsl B mpocTpaHCTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoanuectBo yacoB
HanmeHoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
Ne ni/m KonTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHUEe, 06001ICHNE 1 15 |
cUcTeMaTU3alus 3HaHUI
3 O6bEM MHOTOTpaHHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 |
KpPYIJIBIX TEIl
6 JBrxeHus 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 )
CHCTEMAaTH3aINsI 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TIpaBHiIa H300paKEHUS HA
PHUCYHKE TUIOCKOCTH, TTApaJICITBbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

Jlara
U3YYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa N300pakKEeHUs Ha PUCYHKE
TUIOCKOCTH, NMapaJuICIbHBIX MPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

[TonsTHs: nepecekaronecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (hUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHHKH, U300paKEHUE MPOCTEUIITUX

MIPOCTPAHCTBEHHBIX (hUTyYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPAMBIX U INIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

N300pakeHne ceueHuil mupaMuipl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOJAT Uuepe3 ux peéopa.
N300paxkeHue nmepeceueHus MoydeHHBIX
IIJIOCKOCTEN. PackpanmBaHue MOoCTpOEHHBIX
CEUCHUM Pa3sHbIMHU IBETaAMU

11

N300pakeHne ceueHuil mupaMuapl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o0paxkeHue nepeceueHus MoTydeHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUYeHUM Pa3sHbIMH IBETaMU

12

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBbI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHue nepeceueHus moayueHHbBIX
IJIOCKOCTEN. PackpamnmBaHne MOoCTpOEHHBIX
CEUEHUN Pa3HBIMU LIBETAMU

13

N306paxenue ceyeHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHune nepeceueHns moaydeHHBIX
IIJIOCKOCTEN. PackpammBaHne MOCTPOEHHBIX
CEUEHUN pPa3HbIMHU LIBETAMU

14

Merton cnesoB it MOCTPOSHUS CeUEHUN




15

16

17

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni PsIMBIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHril MPsSIMbIX U
IIOCKOCTEN

[Toctpoenue ceuenuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha pEOpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLMOHANIBHBIX 0Tpe3kax. [lomo0Oue
TPEYrOAbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX YepTexkax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

Kontposbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpancTBe. CKpeuuBaronecs npsmele.
[Ipu3Haky CKpEIMUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMbIe B TPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOU, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoii. Jlemma o mepecedeHum
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX MmapauIeNbHBIX IpSIMbIX. Teopema o
CKPEUIMBAOIINXCS MTPSAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxkenune pasHbIX Guryp B
napajuieIbHON NPOEKINH

28

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJIICHHBIMU CTOPOHAMU. YTOJ MEXY
MPSIMBIMU

29

30

3agaun Ha OKA3aTelbCTBO U UCCIIEAOBAHME,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTus: MapaIeaTbHOCTh NPSIMON U
IUIOCKOCTH B mpocTpancTse. [Ipu3nak
MapauIeTbHOCTH MPSIMOH M TNTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U




31

IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YePTEkKE U
napajuieNIbHOTO APYTroi mpsmoii. Pacuér
OTHOIIICHHUH

33

[NapannenpHas MpOEKIHs, TIPUMEHEHUE JUISI
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTaa
napajuiefienune1a u NpusMbl

34

35

36

37

[TapannensHele iockocty. [Ipusnaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 napajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOIALLEH
yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSMBIX IIEPECEUECHHUS IIPU
[IEPECCUCHUH IBYX NapaJlICIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapanienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajlIeIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSMOH ©
IBYMsI TApAJIJIEIbHBIMU JIOCKOCTSIMH




[ToBTopenue: Teopema Iudaropa na

38
IJIOCKOCTH

39 IloBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuiesenuIena

41 Bbruucnenue e oTpe3KoB B KyOe U
MPSIMOYTOJIbHOM NapaJulesenuIe e
IlepneHIUKYIAPHOCTD NPSAMON U MJIOCKOCTH.

42 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U
IJIOCKOCTH
[lepneH MKy IApHOCTD NMPSMOM U IVIOCKOCTH.

43 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIISIPHOM K MIIOCKOCTH

45 [In0cKOCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46 [In0cKOCTH ¥ IEPIEHANKYIISIPHBIE UM
IIPsIMBbIE B MHOTOTpaHHHUKAX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIsIpa U3 TOYKU Ha TPSIMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIsIpa U3 TOYKU Ha TPSIMYIO

49 Teopema o Tpéx nepreHAUKYIApax (Mpsmast

u obpaTHast)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

>0 u oOparHast)

51 Yron Mexay CKpenuBarOIUMUCS PIMbIMHU

5 [Touck neprneHauKyJISpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYJIIPHBIX MJIOCKOCTEN

53 OpToroHajibHOE IPOECKTUPOBAHUE
[TocTpoenue ceueHuii kyoa, IpU3MBI,

54 MPaBUILHON MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[TocTpoenne ceueHuii Kyoa, mpU3MBI,

55 [IPaBWJIbHON MUPaMUAbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 IockocTH. [lnockocT cummeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3HaK nepneHMKyISIPHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIIOCKOCTH
CriocoObl OIyCTUTh MEPIIEHAUKYIISIPBL:

60 CUMMETpHUS, CABUI TOUKHU IO MapaljIeIbHON
IpsAMOI

61 CrBur 1o HemapaJIeIbHOU NMPSAMOH,
U3MEHEHUE PACCTOSHUN

& Kontponbnas padota "B3zanmuoe

pAacIoNOKEHNE MPSIMBIX U MNIOCKOCTEN B




63

npocrtpaHcrtae"

IToBTOpEHME: YroyI MeXy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyros Mex Iy
CKpCHIMBAOIIUMUCH IPAMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMeTpI/ILICCKI/IC MCTO/bI BEIYUCIICHUSA YyIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYT'PaHHOTO yIjia
[lepnennukynspHble mockoctu. CBoiicTBa
B3aMMHO MEPIEHAUKYIISIPHBIX IIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJISIPHOCTH IIIOCKOCTEW;
Teopema O IMPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEN
IJIOCKOCTH

69

70

71

[IpsiMoyronbHBIN napauienenunesn; Kyo;
M3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napajuleJIenunena

Teopema o nuaroHanan NpsAMOYIroJbHOTO
napajuleJIenUIeNa U CIEICTBUE U3 HEE
CrepeomeTpuuecKkre U NPUKIAIHbIE 33/1a4H,

CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IJIIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMEIE,
napajuiebHbIE TNIOCKOCTH B CTaHIAPTHBIX




MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE

73 MEXly CKPEIMBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHue OT TOYKM 10 TUIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH
Brruncnenue paccTosHUA MEXKIY

75 CKPELIMBAIOIIMMHUCS IPSIMBIMH C IIOMOIIBIO
NEPIEHIUKYIISIPHON IITIOCKOCTH
Tpéxrpannslii yroi, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXIPAHHOTIO yIJIa

77 DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYEeCKUE JIMHUU Ha 3emile

78 Kontponbnas padota "Yribl u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 2JIEMEHTHI"

20 [upamupa. Buasl nupamua. [IpasunsHas
nupamuia

21 [Ipusma. [IpsAmast u HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

22 [IpssMo#t napaenenunen, NpsMoyroabHbINA
napasenenunes, Kyo

23 Brinykiibie MHOrorpanHuku. Teopema
Olinepa

84 Brinykiibie MHOrorpanHuku. Teopema




Oitnepa. [IpaBuibHbIC U OTYyIPaBUIIbHBIC
MHOTOTPaHHUKH
85 Kontposbnas padora "MHororpaHHuKU" 1
26 [TonsiTHE BEKTOpa HA IIJIOCKOCTH U B !
IIPOCTPAHCTBE
87 Cymma BEKTOPOB 1
88 PaznocTs BekTOpOB 1
89 [IpaBuno nmapannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Pasnoxxenue Bektopa 1o 6a31/1c3v/ TpEX |
BEKTOPOB, HE JIEXKAIUX B OJJHOM IJIOCKOCTH
92 CkansipHoe pou3BeJIcHUE 1
93 Boruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0011eHne 1 cucTeMaTu3aus 3HaHuH 1
99 O060011eHre U cucTeMaTu3alys 3HaHUN 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
JlaTa uudgposbie
Nen/m Tema ypoka KonTposabHbie
Bcero HU3y4eHust o0pa3oBaTe/IbHbIE
padoThbI
pecypchl
| [ToBTOpenue tems! "KoopauHaTsl BeKTOpa |
Ha IUIOCKOCTH U B IPOCTpaHcTBe"
) [ToBTOpenue Temsl "CkaiispHOE |
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHME TeMsl "Brruncienue yria |
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE IPAMOI, |
IPOXOJsIIeH yepe3 JBe TOUKu"
5 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, |
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHme 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrPaMMUPOBAHNE
9 JIuHeliHbIEe HEPABEHCTBA, JIMHEWMHOE 1
IPOrpaMMUPOBAHNE
10 AHanuTHYECKHe METO/Ibl pacuéTa yria 1
MEXly MPSMBIMH B MHOTOIpaHHUKaX
11 AHaIUTHYECKHE METO/BI pacuéTa yria |
MEXy TNIOCKOCTSIMHU B MHOTOTpaHHUKAX
12 dopMya pacCTOSTHUASA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpJAHWHATax

HaxoxzaeHue paccTossHUM OT TOYKHU 10

13
MIJIOCKOCTH B KyOe

14 Haxoxxnenue paccTossHUi OT TOUYKHU 710
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

15 KoHnTtpoisbHas pabota "AHamuTH4deckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, IEPECeUEHUs IPSIMbIX U
IJIOCKOCTEHN

19 [TapamienbHbIe TPSIMBIE U JTIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIECHHI

)1 [TapannenbHble NpsAMbIe U MIIIOCKOCTH: YIJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMbIMHU
[TepnienquKysipHBIEC IPSIMBIE U TUIOCKOCTH

” CTaHJapTHBIC TIAPhI MEPIIEHIUKYIISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUU
MHOTOTPAHHUKOB

3 [TepnenauKyIsIpHBIC TPSAMBIC U INTIOCKOCTH:
TeopeMa O TpeX MepreHIuKyIsIpax

24 [lepnieHauKysipHBIE MPSAMBIE U TIIOCKOCTHU:
BBIYHCIICHHS] IJTHH B MHOTOTPaHHUKAX

25 [ToBTOpEeHME: MIOLAAN MHOTOYTOJIbHUKOB,




26

bopMyIIBI IS TUTOMIACH, COOOpaKEeHUS
noa00us

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
nmonoous

27

[ToBTOpEHUE: MIOIIA I MHOTOYTOJIbHUKOB,
(GOopMyIIBI IS TUTOIIACH, COOOpaKEHUS
nmonoous

28

29

30

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTOIIAAM TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI 1O 100ust
[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUTOINAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100ust

Konrponsnas pabora "[loBropenue:
MHOT'OTPaHHHUKH, CEYEHUS] MHOIOIPaHHUKOB'

31

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJuleenuneaa

32

33

34

3anaun 06 yABOGHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKIINH yTia
CrepeoMeTpHUUuecKUe 3a]a41, CBI3aHHBIE C
00BEMOM MIPSAMOYTOIHHOTO
napasuieNienumnena

[IpuknagHeie 3a/1a4u, CBSI3aHHBIE C

BBIYHCIICHHEM 00BbEMaA npsAMOYTOJIbHOT'O
napajjejenmicaa

35
36

O0BbEM IPSAMOI TPU3MBI

CTepeOMCTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C




BBIUMCJICHHEM 00bEMOB IPSIMOUN PU3MBI

[IpuxiagHblie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM

37 NPSMON MPU3MBbI
Brruncienue 00bEMOB TeIT C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uuterpaiga. Oobém
U PAMHU/TBI

40 ®opmyna o0bEMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béMa nmupamuabl. OTHOIICHHE
00BbeMOB UpaMu ¢ OOLIUM YIJIOM

42 CrepeoMeTpHuecKUe 3a]a41, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuyuecKue 3aJ1auu, CBI3aHHbIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBsI3aHHBIE C 00HEMOM HAKJIIOHHOM
TIPU3MBI

45 [Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaAMUIbI

46 [Ipumenenne 06EMOB. Brrunciienue
PacCTOSIHUS A0 MIOCKOCTH

47 Kontponbnas pabora "O6bEmM
MHOTOIpaHHHUKa"

43 [{umuaaprdeckas TOBEPXHOCTb,

00pa3yroIue MIHHIPUIECKON




IOBEPXHOCTHU

Munmusap. [psamoi KpyroBon HUIUHAP.

¥ [Tnomane MOBEPXHOCTH LMIMHIPA

50 Konnueckast moBepxHOCTh, 00pasyromue
KOHHYECKOW noBepxHOocTH. Konyc

51 Ceuenne KOHyca IIOCKOCTHIO,
napauIeIbHON MJIOCKOCTH OCHOBAHUS

57 VYceuénHblil koHyC. M300paskeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaae GOKOBOIM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKue 3a1a4u Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUCHMI LIMIINH/Ipa, KOHyca
CrepeomeTpryuecKue 3a1a4u Ha

56 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MMOCTPOEHUEM CEUECHUH LUIIMH]IPA, KOHYyCa

57 [TpuknaaHble 3aauu, CBA3aHHBIE C
ITAHIPOM

58 [Ipuxnagnelie 3a1a4u, CBSI3aHHbIE C
WIMHAPOM

59 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u
n300paxKeHue mapa

61 [lepeceuenue chepsl U m1apa ¢ MIOCKOCTHIO.




Kacanwue miapa u cdepsl miockoctbro. Bun n
n300paKeHHe mapa

VYpasuenue chepsl. [Lnomans cdepsl u e€

62 .
yacten

63 Cummerpus chepsl 1 mapa
CrepeoMeTpuuecKkue 3aauu Ha

64 JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co chepoii U apom, TOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO
CrepeomeTpHuyecKue 3a/1aun Ha

65 JI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO

66 [Tpuxnanueie 3a1a4u, CBI3aHHBIE CO chepoit
U ILIapoM
[ToBTOpEHUE: OKPYKHOCTH Ha MJIOCKOCTH,

67 BBIUMCJIEHUSI B OKPY>KHOCTH, CTaH/IapTHBIE
mogoous

68 Paznuunble KOMOUMHAIMY TEJ BpaIleHus U
MHOTOTPaHHUKOB

69 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70 3agaum o Teme ""Tena 1 TOBEPXHOCTH
BpaieHus"

71 KonTtponbHas padora "Tena 1 moBEpXHOCTH
BpaieHus"

7 O06bém nunuHapa. Teopema 06 00bEMe

MMpAMOIro HMUJIMHApPAa




73

74

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau GOKOBOM M MOJTHON MTOBEPXHOCTH
KOHycCa

75

76

77

78

79

80

CrepeoMeTpUUECKUE 3aJa4l, CBA3aHHBIE C
BBIYHMCIICHHEM 00BEMOB UJIMHAPA, KOHYCa

[Tpuknagaeie 3aaaun 1o Teme "OO0BEMBI 1
TJIOIA U TTIOBEPXHOCTEH Tet"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHUueCKUe 3a]a41, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, IapoBOro
CerMEHTa U IMApOBOr0 CEKTOPa

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomanpio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
H3meHnenne o0bEMa npu moJo0uu.
CrepeomeTpHUueCcKHe 3a/1a4H, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB TEl U IUIOMIACH
MTOBEPXHOCTEN

KonTtpomnpHas padora "[1nomaau
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TeT"
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JIBmxenwust mpoctpancTBa. OTOOpaKEeHUS.
JBmwxenus u paBeHCcTBO (puryp. Obmue
CBOICTBA JBHKCHUHN
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Bupl 1BrkeHuUid: napajuiebHbIA IEPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3€pKaJIbHAS
CUMMETpHUS1, TOBOPOT BOKPYT MPSMOM

[IpeoOpazoBanms nomoowus. [Ipsmas u chepa
Ditnepa
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I'eomeTpuueckue 3a1aun Ha TPUMEHEHUE
JIBIDKECHUSA
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KonTponpHas padora "BekTops! B
npocTtpascTae”

O6o6matomee moBropeHue 11 moHsITHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucrtemaTtusanus 3Hanuil: "l[lapamienbHoCTh
MPSIMBIX U TIJIOCKOCTEH B IpocTpaHCcTBe"

O6o06matomee moBTopeHue 11 moHATHI 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucreMarusanus 3HaHui: "Bektopsl B
npocTpaHcTse”
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O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremaTusaius 3Hanui: "O0bemM
MHOTOTpaHHHKaA"
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O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3gaguii: "O0beM
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MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsTHi 1
MeTOJI0B Kypca reometrpun 10—11 knaccos,
cucrteMarusanus 3Hagui: "Ilnonaan
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"
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Ob6o6maromee nosropenue 11 noHsATH 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3gaguii: "Ihnomaan
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"
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Wrorosas koHTpoJsibHasA paboTa

HtoroBast KOHTpoJIbHAs paboTa
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[ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3AIUS
3HAHUH
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Hcropust pa3BUTHSA CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

I/ICTOpI/IH Pa3BUTHA CTCPECOMETPHUU KaK
HAyYKH U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK
HAyKH U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT U
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Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN




HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
101 HayKHU U €€ POJIb B Pa3BUTHHU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ poJib B Pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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