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HOACHUTEJIBHASA 3AIIUCKA

I'eometpust siBnsieTcs OAHMM M3 0a30BBIX KYypCOB Ha YpPOBHE CpEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopmMupyeMoe TOpH  HU3yYEHUU
0oOy4YaromMUMHCS TOHATHUMUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIEMOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PEIICHUH N€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHuss mporpamMmbl  ydyeOHOTO Kypca «l'eomerpus» Ha
yriay0ia€HHOM ypOBHE — pa3BUTHE MHAMBUAYAIBHBIX CIIOCOOHOCTEN 00yUaroUuXcs
Opyd  U3YYEeHUH TEOMETPUH, KaK COCTABIAIONICH MpeAMETHOW  00JacTH
«Maremartuka u uHpOpMaTHKa» Yepe3 obecrieueHrne BO3MOKHOCTA TPUOOPETEHHUS
U UCIOJIb30BaHUsI Oosiee TIyOOKMX TE€OMETPUYECKHX 3HAaHUW U JIEUCTBUM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMM 3aJjauaMy Kypca T€OMETpPUM Ha YIiIyOJIEHHOM YpOBHE,
pacIIupsIIOIIMMY U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

— paclIMpeHue NMPEACTaBICHU O TEOMETPUM KaK 4YaCTU MUPOBOM KYJIbTYPBI
1 GOpMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

— (opmupoBaHME NpPEACTaBICHUS O IPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MAaTEMATUYECKUX MOZECIAX, IMO3BOJIIOIIUX OIMCHIBATH U H3Yy4daTh
pa3HbIC SBICHUS OKPY’KAIOLIETO MUPA, 3HAHUE ITOHATUWHOIO aIlapara 1o pasaciy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

— (opmupoBaHMe  yMEHHUs ~ BJIQJETh ~ OCHOBHBIMM  IOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMyn M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

- (opmupoBaHMEe yMEHHUs paclo3HaBaThb Ha YEpTEXkKaxX, MOJEISIX U B
peaspHOM MHpPE MHOTOTPAaHHMKM W Tejda BpalleHus, KOHCTPyUPOBaTh
r€OMETPUYECKNE MOJENH;

— (opmupoBanue ITOHUMAaHMUS BO3MOKHOCTH AKCMOMaTHUYECKOTO
MIOCTPOEHUS] MATEMATHYECKUX TEOpHil, (OPMUPOBAHHE TIOHHUMAHMS PO
AKCUOMATHUKH IIPU NTPOBEICHUH PACCYXKICHNN;

— (opmupoBaHune yMeHUs BIaJE€Th METOJAAMH J0KA3aTEIbCTB U aJIrOPUTMOB
peleHns, yMEHUsl UX IPUMEHATb, IIPOBOAMUTH JOKA3aTEIbHBIE PACCYXACHUSA B
XOJI€ peUIeHNsl CTEPEOMETPUUECKUX 3314 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TMPEACTABICHUS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHUM MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATHUKH B MPOBEICHUN
JEYKTUBHBIX PACCYKIICHU;

— pa3BUTHE M COBEPIICHCTBOBAHHE WHTEICKTYalbHbIX M TBOPUYECKUX
CrOCOOHOCTEM 00YyYaroIMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIJICHUS, UHTEpEca K U3yUYEHHUIO T€OMETPUH;

— ¢opmupoBaHue (G yHKITMOHATBHON rPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHUSI pPAaClO3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHSITHUH,
O0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >XU3HEHHBIX CHUTYalUsX U TIPH
U3YYEHUU JPyruxX Y4YEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, MOJCIMPOBAHUS  PEAIbHBIX  CUTyalluid, HUCCIICIOBAHUS
MIOCTPOEHHBIX MOJICJICH, HHTEPIPETAIIMHU TOJIYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIepXKATEIbHBIMU JIMHUSIMU y4eOHOro Kypca «l'eoMeTpus» B
10-11 «xknaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BekTopbl ©  KOOpPAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHUME «YyMETh OMNEPHUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTelIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coliep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaTaM OCBOoeHUs DenepanbHOl paboueit
IpOrpaMMbl, pacTpefeNEéHHbIM 10 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKHUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IMPHUHITUITHAIBLHBIM BOIIPOCaM O0yJaronuecs
oOpamaiuch HEOJHOKpPATHO. OTO TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIINIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYaIOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3ys NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qans  auddepeHnuanuu  oOy4eHHs, MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTENBHBIX MporpamMM, OOecneunuTh yriayOn€HHoe
M3y4YeHHE TEOMETPHUH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOATOTOBUTh OOYYAIOIIMXCS K MPOJOKEHUIO H3YUYEHUS MAaTeMaTHUKHU C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieurmBas MPEEMCTBEHHOCTh MEXKITY
oO1uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «I['eomeTpusi» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Heaento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJI0).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsimMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHS  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonoxkeHue MNpsMbIX B IPOCTPAHCTBE: MEpeceKaroluecs,
napajulesibHble M CKpeluBalomuecs mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapanienbHOCTh NPSMBIX U IUIOCKOCTENW B IPOCTPAHCTBE: MapaiebHbIe
OpsIMbIE€ B POCTPAHCTBE, MapaLIEILHOCTh TPEX MPSIMBIX, NapajuIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHBIE CBOWCTBa MapauIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napaieIbHbIX TUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTH TPSIMOM M TUIOCKOCTHU: TMEPIEHIUKYIISIPHBIE MTPSIMbIE B
IPOCTPAHCTBE, MpPSIMble TMapajuieNbHbIe W TMEePIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTH TMPSMOM M IUIOCKOCTH, TeopeMa O MpsiMOi

NEPIEeHIUKYISPHOM MIOCKOCTH. OproroHanabHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUryppl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

YTIiael B MPOCTPAHCTBE: YroJl MEXAY NPSMOW M IJIOCKOCTHIO, JIBYTPAaHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOIPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPAaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronbHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJbHBIM — MapajulelIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TIOBEPXHOCTH MHOTOrpaHHukKa. Teopema OJiinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas nupamuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mNupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NpPaBUIIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCAdIP.

BbrunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AWaroHai M, YrJbl.
[Inomaasr OOKOBOM MOBEPXHOCTM M TIOJHOM TMOBEPXHOCTH MPSMON MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpPaMUIb,
Teopema O IUIOIIAAN YCEUEHHOU MTUPAMU/IBL.

CummMmeTpuss B TIPOCTPAHCTBE. JIEMEHTBl CHUMMETPUM  NPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUS IPAaBUILHOMU
IAPaMUBI.

BeKkTophI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE U  I[POTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsaTe KOMIUIaHAapHBIE BEKTOPHL. lIpu3HaK KoMIUIaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3jIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTON Mexay Bekropamu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[lonsTHs: NUIMHApPUYECKAash TMOBEPXHOCTh, KOHHYECKAs IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloiue moBepxHocTed. Tema BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. Bzaummuoe pacmosioxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTh. Pa3BépTka nunuHapa U KoHyca. CuMmmerpus chepsl u
mapa.

O0béMm. OcHoBHBIE cBoiWicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIFHOTO Tapajuienenurena u ciaeactBuss u3 He€. OO0bEM mpsMon u
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUPaMHUIbl 1 KoHyca. O0BEM Mapa u M1apoBOTO
CerMeHTa.

KoMOuHanuy Ten BpalieHwsi ¥ MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
MWINHAP, OMHCAaHHAs OKojo uuiauHApa. Ilepecedyenme cdepbr m mapa c



mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalleHUS.

[Tnomanbs MOBEPXHOCTU IUIMHApPA, KOHYCA, MJOMAaab chepbl U €€ yacTeu.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAJEH MOBEPXHOCTEH
nonoOHeIx uryp. IlpeoOpazoBanue mogoOus, romoteTus. Pemenue 3agad Ha
MJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne cedyeHU MHOTOTPAHHUKOB U TeJI BpalCHUA: CEUCHHS
IMHApa  (MapauieTbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHUs KOHyca
(mapasyuienbHbIE OCHOBAHUIO M TPOXOSIIME Yepe3 BEpIIMHY), CEUYeHUs Iuapa,
METOABbl  TOCTPOCHHUS  CEUYECHHM: MeTOJ  CIeJ0B, METOJ  BHYTPEHHETO
NPOEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpocTtpancTBe. Omeparuu  HaJl BEKTOpaMHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oa3ucy. KooOpIMHATHO-BEKTOPHBIM METOJ MPHU PEIIEHUH TeOMETPUUYECKUX
3a/1ad.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: nmpocrtpancTBa. OtoOpakeHus. J[BI>KEHHUsI U PaBEHCTBO (Uryp.
OO6mue cBoiicTBa JABWKEGHHWH. Buasl JBWKEHUHN: TapaulelbHBIA TIEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomo6us. [Ipssmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTH TpakAAHCKOW MO3UIMKU OOYYAIONIErocsl KaK aKTUBHOIO
U OTBETCTBEHHOTO 4YJ€HAa POCCHMCKOro  OOIIecCTBa, MPEICTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTHXKCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoa, CHOPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKHh U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYasl 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1a4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acIleKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHYeCKHe 3HaHUA B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCHPOBAHHBIM PEKUM 3aHITHH U
OTIbIXa, PETyIsipHAs (U3NUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHKe:

TOTOBHOCTh K TpPYAYy, OCO3HAaHUE IICHHOCTH TPYIOJIOOWsS, HWHTEpEC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKoMy  O0Opa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh JKOJOTUYECKON KYyJNbTYpbl, TOHUMAaHUE BIUSHUSI
COIMATIbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMCHEHHE MaTEMAaTHMYECKUX 3HAHWM JUIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB W OILIEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW MESTEIBLHOCTH, JTaroB €&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3zoBble ornueckue AeMcTBUA:

- BBIABIISITH M XapaKTEpPU30BaTh CYIIECTBEHHBIC NMPU3HAKKA MAaTEMATUYECKUX
OOBEKTOB, TOHATHHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 715l 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYIUPOBATH W  MPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBIIATH ~ MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H u
MpoTUBOpeursi B (akTax, JaHHBIX, HAOTIOJEHUSAX W YTBEPKICHUAX, MpeaiaraTh
KPUTEPUH JIJIs1 BHISBICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUUIA;

JenaTh BBIBOABI C HCHOJb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

POBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
yTBEpPXKIAEHUW (OpsiMble W OT TMPOTUBHOrO), BBICTpAUBATh APTyYMEHTALMIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIbI;

BBIOMpaTh cHOCO0 pelieHus: y4uyeOHOM 3alaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCckue 1eicCTBHUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCJIEA0BATEIbCKUI HMHCTPYMEHT MO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTHBOpPEUYHE,  MpoOJIeEMY,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXy OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENbHO (HOPMYIHPOBAaTh O00OOIIEHUS W BBIBOJBI MO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  MCCIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE INIpOlEcca, a TaKKe BbIIBUTATh
NPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AeUUNTH MHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC U JJIs PEUICHUS 3a]1a4H;

BbIOMpATh HH(DOPMAIUIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, AaHAJIU3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MHGPOPMAIIMIO, MPEACTABIATh €€ B pa3iudHbIX (opMmax,
WLTIOCTPUPOBATH TpadUyeCKU;

OLICHUBATh HaJEHKHOCTh uHbopmanuu 1o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menune:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBHUU C YCJIOBUSMH
U TensIMA OOIIEeHHS, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3ybTarT;

B X0Ji¢ OOCYXKIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHBaTh Pa3jWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJICTABMIATh PE3YyJbTaThl PEIICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIIeI0BaHNS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3eHTAIIMU U 0OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁHble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUIaH, aJITOPUTM PEIICHUs 3a/1a4H, BHIOMPATh CIIOCOO PELICHHUS C
yu€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIETh HABBIKAMHU  [O3HABATENBbHON  peduieKCHH Kak  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3yIbTAaTOB, BIAJCThH
crnoco0aMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMTNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa IETd H YCIOBUSIM, OOBSCHSITH
NPUYINHBI JOCTIKEHUS WM HEIOCTIKEHUST Pe3yJIbTaTOB EATEIbHOCTH, HAXOIUTh
OmuOKy, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M UCIOJb30BaTh MPEUMYIIICCTBA KOMAHJIHONW W WHIUBUIYaJIbHON
paboThl TpU pelIeHHH YYeOHBIX 3ajad, MNPUHUMATH I1eJIb COBMECTHOMN
JEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPabOThI, pacmpelnemsiTh
BUIBl pabOT, JOroBapuBaThcs, OOCYXIAaTh WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyNMoOBBIX opmax padboThl (00CykKaeHus, 0OMeH MHEHUH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yJaronuiics HayauTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TIOHATUSAMH CTEPEOMETPUH TIPHU
pEIICHNH 337249 U MTPOBEICHUHA MaTEeMAaTUYECKUX PACCYKIACHUH;

e TIPUMEHSTH AKCHOMBI CTEPEOMETPUU M CIICJICTBUS U3 HUX NPU PEIICHUU
r€OMETPUICCKUX 3a/1a4;

e KJacCHUUIIMPOBATH B3aMMHOE PACTIOJNIOKEHHE MPSMBIX B TPOCTPAHCTRBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEpUPOBATh TMOHATHUSMH, CBA3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMHU B IPOCTPAHCTBE, MEXKITY TPSIMOU U TIIOCKOCTHIO;

e CBOOOIHO OMIEPUPOBATH MOHATHSAMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



e CBOOOAHO pacrmo3HaBaTh OCHOBHBIE BHUAbl MHOTOI'PAaHHUKOB (TpHU3Ma,
nupamMuaa, NpsMOYTOJIbHBIN Napaiiesienunen, Kyo);

e KJaccupUUUPOBATH MHOTOTPAaHHUKH, BbIOMpas  OCHOBAHMS IS
KJ1accuuKaIuu;

e CBOOOAHO OMNEpPUPOBATH TMOHATHSIMH, CBSI3AHHBIMU C CEUYECHHEM
MHOTOI'PaHHUKOB TNIOCKOCTBIO;

e BBINOJHATH  NapajuleNibHOE,  IEHTPaJbHOE M  OPTOrOHAJIBHOE
MPOEKTHUPOBaHUE (UTyp HA TUIOCKOCTh, BBIMOJHATH H300paxkeHus (Guryp Ha
IUIOCKOCTH;

e CTPOMUTH CEYEHUS MHOTOTPAHHUKOB PA3MYHBIMU METOJAMH, BBIIOJIHATh
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuA
CBEpXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIAM TOBEPXHOCTEH MHOTOIPAHHHMKOB (TMpU3Ma,
NUPaMHIa), TEOMETPUUECKUX TeJl C MpUMEHEeHUEM (HOpMYIT;

e CBOOOJHO OINEpPUPOBATH TMOHATHUSAMHU: CHUMMETPHUS B TIPOCTPAHCTBE,
[IEHTP, OCb W IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTb CUMMETPHH
durypsr;

e CBOOOJHO OMEpPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e  BBIOJIHATH JEUCTBUS HAJl BEKTOPAMU;

e pemaTh 33aJa4d Ha JOKa3aTeIbCTBO MaTEMaTHUYECKUX OTHOILICHHH U
HaXOXJICHHE TIEeOMETPUYECKUX BEIUYUH, NPHUMEHSS HW3BECTHBIE METOABI IPHU
pELIEHNN MaTeMaTUYECKHUX 3a/1a4 IMOBBIIIEHHOTO U BEICOKOTO YPOBHS CI0KHOCTH;

e IPUMEHATH MPOCTEHIINE TMPOrPAaMMHBIE CPEACTBA M 3IIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BIEKATh, NMPEOOPA3OBBIBATH M HWHTEPIPETUPOBATH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexkax U
PUCYHKaX;

e TIPHUMEHITh IIOJYyYEHHBIE 3HAHMS HAa NPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAIBHBIE CUTYAllUU, IPUMEHSTh U3YUEHHBIE IOHATHUS B IIpoLiecce
MOUCKA PEIIeHUsI MaTeMaTH4ecKu chopMyIUpOBaHHONW MPOOIEMBI, MOJIEIUPOBATD
pealbHbIE CUTYallud Ha S3bIKE F€OMETPUU, HCCIEAO0BATh NOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmnapaTa aireopsl, pemaTh
MIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJECHUEM I'€OMETPUUECKUX BEJIMYNH;

e MMETh MPEJCTaBICHUS 00 OCHOBHBIX ATalax Pa3BUTHS T'€OMETPUM Kak
COCTaBHOU 4acTH (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBA3AHHBIMH C LMJIMHIPUYECKOM,
KOHMUYECKOU U c(hepruyecKoil MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI MOTYYCHHUS;



e ONEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMM C TeJaMU  BpalleHUs:
LHUJTUHIPOM, KOHYCOM, chepoil U Imapom;

e pacmo3HaBaThb Tejla BpaileHus (UWIUHIP, KOHYC, cepa U 1map) u
OOBSICHSITH CIIOCOOBI MOTYUYCHHUS TEJ BpallCHUs;

e KIaccU(pUIUPOBATH B3AUMHOE PACTIONOXKEHUE CPEPHI U IIOCKOCTH;

e BBIYUCIISITH BEJIWYUHBI DJIEMEHTOB MHOTOI'PAaHHUKOB M TEJ BpallleHUS,
00bEMBI M TUIOHIAJU TIOBEPXHOCTEM MHOTOIPAHHUKOB M TeJ BpaIlCHUS,
TEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHSITUSMHU, CBI3AHHBIMU C KOMOWHAIIUSIMU TEJl
BpaIlleHUs 1 MHOTOIPaHHUKOB: MHOTOTPAHHHK, BIUCAHHBIN B chepy U ONMMCAHHBIN
okoJ10 cepsl, chepa, BIUCaHHAS] B MHOTOTPAaHHUK WM TEJIO BPalleHUS;

e BBIYUCIISITh COOTHOIICHHS MEXJY IUIOHMAJIMH TIOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEJI;

e u300paxkaTh u3ydaeMble (UTYPHI, BBINOJHATH (BBIHOCHBIC) IIJIOCKUE
YEPTEeKH W3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BUJI CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CECUCHUS TEJI BPAIICHUS;

e U3BJICKAaTh, WHTEPIPETUPOBATH W TNPeoOpa3oBbIBaTh HHGOPMAIUIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax H
PUCYHKAX;

e CBOOOJHO ONEPHUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

e  BBINIOJIHATH ONIEPALlMU HAJl BEKTOPAMU;

e 33/1aBaTh IJIOCKOCTh YPABHEHHEM B J€KapPTOBOW CHCTEME KOOPAUHAT;

e pemarb TEeOMETPUYECKHE 3aJa4yd Ha BBIYUCIEHUE YIJIOB MEXIY
OPSIMBIMU U TIJIOCKOCTSIMM, BBIUHUCIIEHUE PACCTOSHUM OT TOYKU 1O MJIOCKOCTH, B
L€JI0OM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA IIPU PEIICHUY;

e CBOOOJHO OINEPUPOBATH MOHITHUSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

e BBINOJHATH HW300paKEHHUS MHOTOIPAHHUKOB M TEN BpalIEHUS MpH
napasuielIbHOM NEPEHOCE, UEHTPATbHON CUMMETPHUH, 3€pKaIbHON CUMMETPHH, TIPU
MMOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus TOI00MS;

e CTPOUTH CEYEHUS MHOTOI'PAHHUKOB U TE€J BPAILCHUS: CEUEHUS LIMJINHAPA
(mapayiyeabHO YW MEPHEHIUKYJISIPHO OCH), CEYEHHs KOHyca (mapasuliesibHbIe
OCHOBAHUIO U IPOXOJSIINE YePe3 BEPIINHY), CEUCHUS 1I1apa;

e HCIOJb30BaTh METOJbl MOCTPOCHMSI CEUEHUW: METOJ CJEAO0B, METOJ
BHYTPEHHETO IPOECKTUPOBAHUS, METO/]I IEPEHOCA CEKYILIEeH MIIOCKOCTH;

e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

e TPUMEHSITH T€OMETpUUYECKHUE (DAKTHI JJII PEIICHUS CTEPEOMETPUICCKUX
3a/1a4, IPEANoJarariinX HECKOIbKO IIaroB PEIICHUs, €CIIU YCIOBUS MPUMEHEHUS
3a71aHbl B SIBHOW U HESBHOU (hopMme;



e pemaTh 3aJadyd Ha JOKa3aTeIbCTBO MAaTEMATHUYECKHX OTHOIICHUU W
HaXO0XJCHUE TEOMETPUICCKUX BEIIMUNH;

e TIPUMEHSTH IPOTPAMMHBIC CPEACTBA U AICKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUICCKUX 3a]1aY;

e TPUMCHITH TIOJYYCHHBIC 3HAHMS Ha TPAKTUKE: CpPaBHUBATh,
aHAM3UPOBATh W OICHWBATh pCAIbHBIC CHUTYallUHd, TPUMCHITh HW3yYCHHBIC
MOHATHS, TEOPEMBI, CBOMCTBA B TMPOIECCE TOWUCKA PEIICHUS MaTeMaTHYCCKH
chopMyIUpOBaHHOW TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CHUTYallMM Ha SI3bIKE
T€OMETPpUH,  HCCIEAOBaTh  TOCTPOSCHHBIE  MOJENU C  HCIOJIb30BaHHEM
TCOMETPUYCCKUX TMOHATHH W TEOpEeM, armapara ajareOpbl, peniaTh MPaKTHYECKHUE
3aJ1auu, CBA3aHHBIC C HAXOXJICHHUEM T€OMETPHUCCKUX BEJINYUH;

e HMMETh MPEJCTaBICHUS 00 OCHOBHBIX ATamax Pa3BUTHS T'COMETPHHM Kak
COCTaBHOMW 4acTH (yHIAaMECHTA Pa3BUTHS TCXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuro. 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE.
3 [TapanienbHOCTh MPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE.
4 [eprieHAUKYIAPHOCTD MPSIMBIX U 25
IJTOCKOCTEMN B MPOCTPAHCTBE.
5 VYTIIBl U pacCTOSIHHUSL. 16 1
6 MHoTrOrpaHHUKH. 7 1
7 BekTopsbl B mpocTpaHCTBE. 12
g [ToBTOpEeHue, 00001LIEHNEe U CUCTEMAaTU3aLMS 5 )
3HaHUMU.
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jejioB 1 TeM uugpoBbIie
Ne n/m P Konrtpoasubie | Ilpakruueckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Ananutnyeckas TeOMeTpHsL. 15 1
2 [ToBTOpenue, o6o0IIeHNE U 15 1




cUCTeEMAaTU3alusg 3HaAHUN.

3 OO0BEM MHOTOTpAaHHUKA. 17

4 Tena Bpaiienus. 24

5 [Tnomaau moBepxXHOCTU U 0OBEMBI 9
KPYTJIBIX TEJ.

6 JIBI>KEHMUS. 5

7 [ToBTOpEHwUe, O606HI€HI:IC u 17
CUCTeMAaTH3aI¥s 3HAHUA.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

CEepeIHbI OTpPE3Ka.

OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE
1 IJIOCKOCTH, MapajIebHbBIX MPSIMBIX (OTPE3KOB),

2 M300pakeHHsT Ha PUCYHKE TIJIOCKOCTH,

OTpe3Ka.

[TonsiTHS cTepeoMeTpun: TOUKa, psMas,
IIJIOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE ITpaBUia

MapajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHBI

MOJTYITPOCTPAHCTBO.

[MonsiTus: Mepecekaronmecs MmIOCKOCTH,
3 TepeCceKaroIINUecs MpsiMasi ¥ IIIOCKOCTB;

4 InepeCCKarmurecs npsamMas U MiI0CKOCTb,

MOJIYIPOCTPAHCTBO.

IlonsThs: MEPECCKAOIHNECA IIIIOCKOCTH,

5 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIHUX

00BEKTOB.

MHororpaHHuKH, U300paskeHue MPOCTEUIITNX

6 IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIECTBYIOLIUX

00BEKTOB.

MHororpaHHuKH, U300pa>keHre MPOCTEUIITNX

HHX.

AKCHOMEI CTCPCOMCTPHU U MNEPBLIC CIICACTBUS U3




AKCHOMEI CTCPCOMCTPHHU U MCPBLIC CIICACTBUSA U3
HHX.

AKCHUOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUSA U3
HuX. CriocoObI 3a1aHust IPSIMBIX U IJIOCKOCTEN B
npoctpancTBe. O603HAUCHUS IPSAMBIX U
IUIOCKOCTE. 1

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux peopa.
N3obpaxenune nepeceueHus moaydeHHbIX
IIJIOCKOCTEN. PackpanmmBaHye MoCTpOEHHBIX
CeYeHUI Pa3HBIMHU LIBETAMMU.

11

N3o00paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEN. PackpammmBaHue moCTPOSHHBIX
CEUeHUH pa3HbIMHU I[BETAMHU.

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakenue nepecedeHus moTydeHHbBIX
TIocKocTel. PackpammBaHue MOCTPOCHHBIX
CCUCHHIA Pa3HBIMU [IBETAMH.

13

N3o00paxkenue ceueHnit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.
N3o00paxkenue nepeceueHus: NOMTy4YeHHBIX
iockocTeil. PackparmBanue mocTpoeHHbIX
CEUeHUH pa3HBIMU I[BETAMHU.

14

Meton ciaenoB ajs MMOCTPOCHUMA CEUYCHHI.

15

Meroz ciie10B AJi IOCTPOCHMS CEUCHUM.
CBolicTBa Nepece4eHni MPSIMBIX U MIJIOCKOCTEH.




16

Merton cie0B U1 IOCTPOEHUS CEUEHUM.
CBoiicTBa epece4eHnii MPSIMBIX U IIJIOCKOCTEH.

17

[locTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaMm Ha péopax. Co3naHue BEIHOCHBIX
yepTexKel U 3amuch 11aroB NOCTPOEHUSI.

18

[TocTpoenue ceuenuii B nupamujie, Kyoe no Tpém
TouykaM Ha péopax. Co3aaHue BEBIHOCHBIX
yepTexXel U 3anuch 11aroB NOCTPOEHUSI.

19

[TocTpoenue ceuenuii B mupamuie, Kyoe no Tpém
To4ykaM Ha p&opax. Co3aHue BEBIHOCHBIX
yepTexel U 3amuch 11aroB NOCTPOEHUSI.

20

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo Tpém
To4ykaM Ha p&opax. Co3aaHue BEBIHOCHBIX
YyepTekel U 3alucCh aroB MOCTPOEHUS.

21

[ToBTOpenue mnanumeTpun: Teopema o
MPOMOPLHUOHANBHBIX oTpe3kax. [lonobue
TPEYTrOJIbHUKOB.

22

[ToBTOopenue mnanumerpun: Teopema MeHnenas.
Pacyertsl B ceueHHAX HA BHIHOCHBIX YEPTEKAX.
UcTopus pa3BuTus iaHUMETPUU U
CTepEOMETPUH.

23

KontponbHas padoTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenus".

24

B3aumMHoe pacrnoiioxeHue npsiMbIX B
npoctpadcTBe. CKpEIUBAIOLINECS MPSMBIE.
[Tpu3HaKK CKpEIMBAIOIINUXCS MPSIMBIX.
[TapannenbHble MpsiMbIe B TPOCTPAHCTBE.

25

TeopeMa 0 CYHIECTBOBAHUHN U CANHCTBCHHOCTH




IPSIMOM NapaAJIJIENbHOU TaHHOM IIPSIMOM,
MIPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaIlleW Ha JaHHOM npsAMou. Jlemma o
MIEpPECEUCHUH MapaIeIbHbBIX MPSAMBIX
IIJIOCKOCTBIO.

26

[TapamtenpsHOCTB TpeX NpsAMBIX. TeopeMa o TpEx
NapajuIeIbHbIX MPSAMBIX. Teopema o
CKPELIUBAIOIINXCS MPSMBIX.

27

[TapannensHoe nmpoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapayIeIbHOTO MPOEKTUPOBAHUS.
N300paxkenue pazHbIX GUryp B napamienbHON
MPOEKIINH.

28

[enTpanbsHas mpoekuus. Yroi ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJ MEXKIY
HPSIMBIMH.

29

3a7a4y Ha JOKa3aTeIbCTBO U HCCICI0BaHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSMBIX B
MIPOCTPAHCTBE.

30

[ToHsaTHS: MApaATICIBHOCTD MPSAMOM M TUIOCKOCTH
B npocTpaHcTBe. [Ipu3Hak mapamieabHOCTH
NnpAMOi 1 TIockocTr. CBOMCTBA NapaieIbHOCTH
MPSIMOM M TIOCKOCTH.

31

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha BbIYUCIICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C I1APAJIJICIIbHOCTBIO
IIPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTB.

32

IlocTpoenne ceyeHus, MPOXOIAIIETO YEPE3
JAHHYIO TIPSMYIO Ha YepTeXe U MapalIeIbHOTO
Apyrou npsamou. Pacuér oTHOIICHUN.




33

[NapannenbHas TPOEKIKs, IPUMEHEHUE JUIS
MOCTPOCHUS CeueHH KyOa U Mapajiesenunesa.
CpoiicTBa napajuiejenuneia u Npu3Msbl.

34

[TapannensHblie mnockoctu. Ilpusnaku
NapajuIeIbHOCTH JIBYX IIOCKOCTEH.

35

TeopeMa 0 mapajuIeIbHOCTH U €AUHCTBEHHOCTH
TIJIOCKOCTH, TIPOXOIAIIEH Yepe3 TOUKY, He
MPUHAJICKAILYIO TaHHOUW TIJIOCKOCTH U
CIIEJICTBUS U3 HEE.

36

CBoiicTBa napayIeNbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX IEPECEUCHHUSI TIPH
MIEPECEYCHNH JIBYX MAapPAJUIEIBHBIX IUIOCKOCTEN
TpPEThEN.

37

CBoiicTBa mapaJlIeIbHBIX TNIOCKOCTEH: 00
OTpe3Kax mapajuleIbHbIX NPAMBIX, 3aKITIOUEHHBIX
MeXAy NapaieIbHbIMU IUIOCKOCTSIMH; O
MepeceyeHn  MpsMOil ¢ IByMs MapaiieIbHbIMU
TJIOCKOCTSIMU.

38

[ToBTopenue: Teopema [lucaropa Ha miaockocTH.

39

[ToBTOpEHUE: TPUTOHOMETPUS IPAMOYTOJILHOTO
TPEeYroJbHUKA.

40

CaoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napasJiesienunesa.

41

Brruucnenue aiuH OTpPC3KOB B Ky6e u
IpAMOYT'OJIbHOM IapaJlIJICJICTIMIIC/IC.

42

[lepnieHIMKYIAPHOCTD NPSAMOI U IIIOCKOCTH.
[Ipu3HaK nepneHauKyIspHOCTH NMPSIMOH U
IIJIOCKOCTH.




[lepneHUKYIAPHOCTD NPSMOM U IUIOCKOCTH.

43 [Ipu3Hak nepnesauKyJIspHOCTH IPSIMOU U
IUIOCKOCTH.
Teopema o CylecCTBOBaHUM U €IMHCTBEHHOCTH

44 NPpAMOM, IPOXOAAIIEN YEPE3 TOUKY IPOCTPAHCTBA
Y MIEPIEHIUKYIAPHON K MIIOCKOCTH.

45 [TnockocTu u NepneHUKYISIPHBIE UM TIPSIMBIC B
MHOTOTpaHHUKAX.

46 [TnockocTu u NepneHAUKYIIPHBIE UM TPSIMbIC B
MHOTOTpaHHUKAX.

47 [Tepnenukynsip u HakinoHHas. [locTpoenue
MEePIEHIUKYIISIPA U3 TOUKH Ha MPSMYIO.

43 [Tepnenukynsip u HakinoHHas. [locTpoenne
MEePIEHIUKYIISIPa U3 TOUKH HA TMPSAMYIO.

49 Teopema o TpEXx mepneHANKYIsApax (MpsaMas u
oOpatHas).

50 Teopema o TpEXx mepneHANKYIApax (MpsaMas u
oOpaTHast).

51 VYT0JI MeXKTy CKPEITUBAOIIMMHUCS MTPSIMBIMHU.

5 [Torck meprneHIuKYISIPHBIX TPSIMBIX C TTOMOIIBIO
MePIEeHIUKYISIPHBIX TIOCKOCTEH.

53 OpToroHajibHOE TPOCKTUPOBAHUE.
[TocTpoenue ceuenwuii kyoa, MPU3MBbI, TPABUILHOI

54 MUPAMUBI C TOMOIIBIO OPTOrOHAIBLHOM
MIPOEKIIUN.
[TocTpoenue ceuenwuii kyoa, MPU3MBbI, TPABUILHOM

55 MHUPAMU/JIBI C IOMOIIBIO OPTOTOHAIILHOM

MPOEKIIUU.




CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockoctu. [lnockoctu cummerpuii B
MHOTI'OTPaHHUKAX.

57 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJCTBUE CHUMMETPHH.

53 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSIHUNA OT TOYKH JI0 TIIOCKOCTH.

59 [IpaBusibHBIE MHOTOTpAaHHUKU. Pacyér
pacCTOSIHUMA OT TOYKH JI0 TIIOCKOCTH.

CriocoObl OITyCTUTH HEPIIEHINKYISPDI:

60 CUMMETpHUs, CABUT TOYKH I10 NapaJIEIbHON
MPSIMOM.

61 CnaBur no HenmapasuieJIbHON TPSMOM, U3MEHEHHE
pacCTOSIHUM.

2 KonTtponbHas padoTa "B3anMHOe pacmnosiokeHue
MPSAMBIX U IJIOCKOCTEHN B MPOCTpPaHCTBE".
IToBTOpEHUE: YrOa MEKIY NIPSIMBIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJIBHOM
TPEYTrOJIbHUKE, TEOPEMA KOCUHYCOB.

64 [loBTOpEHUE: YrOa MEKIY CKPEIUBAOILIUMHUCS
IIPSIMBIMHU B ITPOCTPAHCTBE.

65 I'eoMeTpuueckre METOIbI BBIYMCICHUS YIila
MEXAY NPSAMBIMU B MHOIOIDAHHUKAX.

66 JIByrpansbiii yroj. CBOMCTBO JIMHENHBIX YIJIOB
JBYTPAHHOTIO YIJIa.

67 [lepnennukynsapHsle miaockoctu. CBoiicTBa
B3aUMHO IEPIEHIUKYJISPHBIX MIOCKOCTEH.

68 [Ipu3Hak nepnesauKyIspHOCTH IUIOCKOCTEH;




TeopeMa O MPsIMOM MepeceyeHus IBYX
IIJIOCKOCTEN NEPIIEHAUKYISIPHBIX TPETHEN
IIJIOCKOCTH.

69

[IpssmoyronbpHbIN Napauienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPSMOYT OJIBHOTO
napajuieenuneaa.

70

Teopema 0 AuaroHany NpsMOYrOJIbHOTO
napajJiesIenuIesia v claeCTBUE U3 Hee.

71

CrepeomeTpuiecKue U MPUKIaIHbIE 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
MPSAMBIX U IIOCKOCTH.

72

[ToBTOpEHME: CKpENTUBAIOIINUECS MPSIMBbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX.

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE MEXIY
CKPEILMBAIOIIUMHUCS MPSIMBIMU B TIPOCTBIX
CUTYaIUSIX.

74

Paccrostaue oT TOUkH 10 IIJIIOCKOCTH, paCCTOSAHUEC
OoT pr[MOfI J0 IINIOCKOCTH.

75

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUBAIOIIUMUCA ITPAMBIMHA C IIOMOIIBIO
HepHCHHHKYHHPHOﬁ IIJIOCKOCTH.

76

TpéxrpanHblid yroj, HepaBeHCTBA s
TpexrpaHHbix yrinoB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB ¥ CUHYCOB JUIS
TPEXTPAHHOTO YyIJa.

77

DnemMeHTHI chepuuecKoil reOMEeTpHH:




reoe3nvecKue JUHUA Ha 3EMIIE.

78 KonTtponsHas padorta "Yrisl u paccTosiHuUs" . 1

79 CucremaTtu3zanus 3HaHul "MHOTrOrpaHHUK U €T0 |
JJIEMEHTHI".

20 [Tupamupa. Buasl nupamun. [IpaBunbHas |
nMpamuja.

31 [Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI. |
[IpaBuibHas npusma.

20 [IpsiMoit mapaiutenenunes, NpsMoyroabHbIA 1
napajuienenumnesn, Kyo.

83 Beimykineie MHOrorpanauku. Teopema Diinepa. 1
Beimykneie MHOrorpannuku. Teopema Diinepa.

84 [IpaBuIBHBIE M TIOJTYTIPABUIIBHBIE 1
MHOTOTPaHHUKHU.

85 KonTtponbHas padota "MHororpaHHuku". 1

26 [TonsTHE BEKTOpA HA IIJIOCKOCTH U B |
IIPOCTPAHCTBE.

87 CyMMma BEKTOPOB. 1

88 Pa3zHocTh BEKTOPOB. 1

89 [IpaBuiio napannenenunesaa. 1

90 YMHOKEHUE BEKTOPA HA YUCJIO. 1

91 Paznoxenue Bekropa 1o 0azucy Tpéx BEKTOPOB, |
HE JIEXKAIIUX B OJJTHOM MIJIOCKOCTH.

92 CkansipHO€ IPOU3BEACHNUE. 1

93 Brruncnenue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE.

94 [Ipocreiimme 3an1a4u ¢ BEKTOpaMH. 1




95 [Ipocreiinue 3a1auu ¢ BEKTOpaMH. 1
96 [Ipocreiinue 3a1auu ¢ BEKTOPaMH. 1
97 [Ipocreiinme 3a1auu ¢ BEKTOpaMH. 1
98 O0600uIeHre U cucTeMaTu3aIus 3HaHUH. 1
99 O06o00uIeHne U cucTeMaTU3aIus 3HaHUH. 1
100 Hrorosas koHTpoJbHAs paboTa. 1 1
101 Hrorosas koHTpoJbHAs padoTa. 1 1
102 O06o001eHre U cucTeMaTu3alis 3HaHUH. 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0
11 KIIACC
Kouan4yecTBo yacos JJIeKTPOHHBbIE
Ne undposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTHyeckue oGpazoBaTebHbIE
padoThbI padoThI pecypes:
| [ToBTOpenue Tems! "KoopanHaTel BEKTOpa Ha |
IJIOCKOCTH M B MMPOCTpPaHCTBE".
) [ToBTOopenue Tems! "CkansipHoe IPOU3BEACHUE |
BEKTOpOB'".
3 [ToBTOpenue Tems! "Boruncienue yria Mexay |
BEKTOpPaMH B IIPOCTpaHCTBE".
4 [ToBTOpeHue Temsbl "YpaBHEHUE TIPSIMOIA, |
MPOXOSIIEH Yepe3 IBE TOUKH .
5 VYpaBHEHUE IIOCKOCTH, HOPMaJjlb, ypaBHEHUE |
MJIOCKOCTH B OTPE3Kax.
6 VYpaBHeHUE IIOCKOCTH, HOPMajlb, ypaBHEHUE |
MIJIOCKOCTH B OTPE3Kax.




7 BektopHoe npousBeeHueE.

2 JIuneliHbIE HEPABEHCTBA, JIMHEWHOE
MIPOrpaMMUPOBAHUE.

9 JIuHeliHbIE HEPABEHCTBA, JIMHEWNHOE
MIpOTrpaMMUPOBAHUE.

10 AHanuTH4YECKHE METO/bI pacy€Ta yriia Mexay
MPSIMBIMU B MHOTOTPaHHUKAX.

1 AHanuTH4YEeCKHE METO/bI pacdy€Ta yria Mexay
IJIOCKOCTSIMA B MHOTOTPaHHUKAX.

12 dopmya pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B
KOOpAWHATaX.

13 HaxoxneHnue paccTostHUI OT TOYKH JI0 MJIOCKOCTH
B KyOe.

14 HaxoxneHnue paccTostHUi OT TOYKH JI0 MJIOCKOCTH
B IIPaBUJILHOW MUPAMUJIE.

15 KonTtponpHas padota "AHamuTudeckas
reomeTpus'.

16 CeueHunss MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKH.

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIETIOB.

13 CeueHrs MHOTOTPAHHUKOB: CTaHAAPTHBIE
IIJIOCKOCTH, MIEPECEUEHUS MPSAMBIX U IIJIOCKOCTEH.

19 [TapannenpHble IpsIMbIE U MIJIOCKOCTH:
napajuieJIbHbIE CEUECHHUS.

20 [TapannensHble TPsIMbIE U MJIOCKOCTH: PACUET
OTHOLIEHHUM.

)1 [TapannenpHble TPsIMbIE U MJIOCKOCTH: YIJIbI

MCKAY CKPCIIMBAOIIIUMUCSA TTPSAMBIMU.




22

[lepneHuKyIIIpHBIE IPSAMBIE U IUNIOCKOCTH:
CTaHJApTHBIE NIApbl IEPIEHIUKYIIAPHBIX
IIJIOCKOCTEHN U IPSIMBIX, CAMMETPUH
MHOTI'OTPaHHUKOB.

23

[lepnenuKyIsipHBIE IPAMBIE U IUNIOCKOCTH:
TeopeMa O TPeX MEePIEHIUKYIIAPaAX.

24

[IepnenuKyIsIpHBIE TPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOIOTpaHHUKAX.

25

HOBTOpeHI/IeI rmiomaan MHOTOYTOJIbHUKOB,
(hopMyIBI s TUTOMIAIEH, COOOpaKEHUS
MoI00us.

26

[ToBTOpEHME: MITONMIaAX MHOTOYTOJIbHUKOB,
(hopMyIIBI s TUTOMIAEH, COOOpaKEHUS
onoous.

27

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
(hopMyBI 1S TUTOMIAICH, COOOpaKEHUS
onoous.

28

[Tnomaay cedyeHnit MHOTOTPAaHHUKOB: TUTOIIA T
MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
cooOpakeHHs TI0100USI.

29

[Tnomaay cedyeHnit MHOTOTPAaHHUKOB: TLTOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
cooOpakeHHs TI0100USI.

30

Kontponbnas padota "[loBropeHue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPAaHHUKOB" .

31

O06BéM Tena. O6beM NPSIMOYTOJIBHOTO
napasJiesienunesa.

32

3agaun 00 yABOEHHM Ky0a, 0 KBajpaType Ky0a; o




TPUCCKIUH YyIJia.

CrepeoMeTpUUECKUE 3a/1a4l, CBS3aHHbIE C

33 00BEMOM MPSAMOYTOJIHHOTO TTApAJUICIICITUIIC/IA.

34 [Ipuknagaeie 3aa4n, CBSI3aHHBIE C BEIYUCIICHUEM
00BEMa IPSIMOYTOJILHOTO MMapaJLICIICITUTICA.

35 OO0BEM IPSIMOI TPU3MBI.

36 CrepeoMeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB MIPSIMOM TTPU3MBI.

37 [IpuknanHeie 3a1a4n, cBsI3aHHbIE C 00BEMOM
MPSIMOM TIPU3MBI.
Breruucienne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenéHHoro uHTerpaia. O0béM HaKIIOHHON
TIPU3MBI.

39 Boruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéHHoro uaTerpana. OObEM MUpaMuIb.

40 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00BEMOB IMUPaMU/T C OOIITUM YTIIOM.

A1 ®dopmyna 00bEma nupamMuel. OTHOIIICHUE
00bEMOB IMUPaMU/T C OOIITUM YIIIOM.

4 CrepeomeTpuiecKue 3a/1auu, CB3aHHbIE C
00BEMaMU HAKIIOHHOM MPU3MBI.

43 CrepeoMeTpuiecKue 3a/1auu, CBI3aHHBIE C
00BEMaMu TUPaMUJIBI.

m [Tpuknagaeie 3agaun mo tTeme "OO0bEMBI TET",
CBSI3aHHBIE C 00bEMOM HAKIOHHOU MPU3MBI.

45 [Ipuknanueie 3anaun nmo Teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMU/IBI.

46 [Tpumenenune o0bEMOB. Borunciaenne paccTosHUs




J0 IINIOCKOCTH.

47 KonTtponsHas padora "O6bEM MHOTOTpaHHUKA" .

43 Hununapuyeckas noBepXHOCTb, 00pa3yroiue
LHMIMHAPUYECKON TOBEPXHOCTH.

49 Humunap. [psmoit kpyroBoit nunuuap. [1nomane
MOBEPXHOCTH LUJIMHJIPA.

50 Konnueckast moBepXHOCTh, 00pa3yromme
KOHMYECKOM noeepxHocth. Konyc.

51 Ceuenune KOHyca MJIOCKOCTbIO, MapaliebHOI
MJIOCKOCTU OCHOBAHUSI.

50 Yceuéunslii konyc. M300pakeHue KOHYCOB U
YCEUEHHBIX KOHYCOB.

53 [Tnomaas 60KOBOM MOBEPXHOCTH M TOJTHOM
MMOBEPXHOCTH KOHYCA.

54 [Tmomaabs 60KOBOY MOBEPXHOCTH M TMOJTHOM
MOBEPXHOCTH KOHYCA.
CrepeoMeTpHuecKkue 3a/1a4i Ha JJOKa3aTelbCTBO U

55 BBIYHCIICHUE, IOCTPOCHUEM CEYCHUI IUIHHIIPA,
KOHYyca.
CrepeoMeTpHuecKkue 3a/1a4i Ha JJOKa3aTelbCTBO U

56 BBIYMCIIEHUE, [IOCTPOCHUEM CEUCHUN LUIMHAPA,
KOHYyca.

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C IIMIHHIPOM.

58 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C [IHIIUHAPOM.

59 Cdepa u map.
Ilepeceuenue cepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n

n300pakeHue mapa.




I[Tepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miockoctsio. Bua u
n300pakeHue mapa.

62 VYpaBuenue chepsl. [Inomans chepsr u e€ yacten.

63 Cummerpus cdepsl U mapa.
CrepeomeTpriecKue 3a1a4ul Ha JI0Ka3aTEIbCTBO U

64 BBIYMCIIEHUE, CBSI3aHHBIE CO C(hepoil U IIapoM,
MMOCTPOCHUEM MX CEYCHHUH TUIOCKOCTHIO.
CrepeomeTpriecKue 3a1a4ul Ha JI0Ka3aTEIbCTBO U

65 BBIYHCIIEHUE, CBSI3aHHBIE CO C(epoii U mapoM,
MMOCTPOCHUEM MX CEYCHHUH TUIOCKOCTHIO.

66 [Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO chepoit u
1apOM.
[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE
nonoous.

68 Pa3znnunbie koMOMHALIMY TeJ BpallleHUs U
MHOTOTPaHHUKOB.

69 3agaun no Teme ""Tena U MOBEPXHOCTH
BpaieHus".

70 3agaun no Teme ""Tena U MOBEPXHOCTH
BpateHus".

71 KonTtponbHas padoTa "Tena 1 mOBEpXHOCTH
BpateHus".

7 O6béM mnuaapa. Teopema 00 00bEMe MPSIMOTO
HWIHHIpA

73 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

omnpenenéHHoro uHTerpaita. O6béM KoHyca.




74

[Tnomaay GOKOBOM M MOTHOM MOBEPXHOCTH
KOHYCa.

75

CrepeoMeTpHUECcKUE 3a/1a4l, CBS3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIMIIHHPA, KOHYCA.

76

[Ipuknagaeie 3agaun o tTeme "OO0bEMBI U
IIJTOIIATA TTIOBEPXHOCTEH Ten".

77

O06bEm 1mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [lnomanb cdepsl.
CrepeoMeTpruecKue 3a/1a4u, CBsI3aHHBIE C
BBIYUCIICHHUEM 00BEMOB TI1apa, MapPOBOTO
CerMEHTa U IapOBOTO CEKTOPA.

78

[Tpuknagasie 3agaun mo Teme "OObEMBI TEN",
CBsI3aHHbBIE C 00BEMOM IIapa U MJIOMIA/IbI0 Chephl.
COOTHOIIECHHS MEXTY TUIOMIAIIMHU TOBEPXHOCTEN
1 00bEMaMH TOT00HBIX TEJI.

79

[TomoOHnbIe Tena B mpocTpancTBe. M3MeHeHHe
00béma npu moaoouu. CTepeoMeTpuIecKue
3a/1auM, CBSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB Tel
U TUIONIAJIEH TOBEPXHOCTEH.

80

KonTtponbHas padoTa "[1nomanyn moBepXHOCTH U
00BEMBI KPYTJIbIX TEN".

81

JIBmwxenus nmpoctpancTBa. OTOOpaKCHHS.
JIBuxkenus u paBeHCTBO (uryp. OOrire cBoicTBa
IBIDKECHUH.

82

Buael nBukeHMii: napauiesbHbIN HEPEHOC,
LICHTpAJIbHAs CUMMETPUS, 3€PKaJbHAs
CUMMETPHUS, IOBOPOT BOKPYT HPSIMOM.

83

[Ipeo6pazoBanus nono6us. [Ipsamas u chepa




Ditnepa.

84

FCOMCTpI/I‘-IeCKI/Ie 3aa4v Ha NIPUMCHCHUC
JABMIKCHUA.

85

KoHuTponsHas padora "BekTopsl B
MpocTpaHcTee".

86

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3HaHuii: "l[lapamiensHoCTh
MPSIMBIX U TJIOCKOCTEH B IPOCTpaHCTBE" .

87

O6o06mmaromniee nopropeHue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 xnaccos,
cucTeMaru3anus 3HaHui: "BekTopsl B
MpoCTpaHcTBE".

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
MpocTpaHcTBe".

89

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOTI'paHHHUKa".

90

O6o06matomee moBropeHue 11 MOHATHI 1
MeToJI0B Kypca reometpun 10—11 knaccos,
cucreMarusanus 3Hanuii: "O0beM
MHOTOTpaHHHUKa".

91

Ob6o6u1aromiee noBroperue 11 nmoHsaTuit u
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucremaTu3anus 3Hanuit: "Ilnomanu




MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T,

92

Ob6o6maromiee moropenue 11 nmoHsTHil 1
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU M 0OBEMBI KPYTJIIBIX TEN" .

93

Hrorosas koHTposbHasA padoTa.

94

Hrorosas koHTposbHasA padoTa.

95

[ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITHS
3HAHUM.

96

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHH.

97

WcTopus pa3BuTHS CTEPEOMETPUM KaK HAyKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHM.

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI.

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B Pa3BUTHHU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.

100

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B Pa3BUTHHU COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUH.

101

I/ICTOpI/IH Pa3sBUTHA CTCPCOMETPHUU KaK HAYKHU U ee
POJIb B pa3BUTHU COBPEMCECHHBIX NHKCHCPHBIX U
KOMIIBFOTCPHBIX TEXHOJIOTHiA.

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€




POJIb B pa3BUTHU COBPCMCHHBIX MHXXCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHIA.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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