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PaGouas nporpamma «I'eomerpus. YriayouaeHHblii kype» 11 kaace

IMNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINPABIECHHOCTH W IPEAMETOB TI'yMAaHUTapHOIO IUKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJarOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTb TUIOTE3bl HEMOCPEICTBEHHO HCIHOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEN 00YUYaIOIMUXCS TPU U3YUYEHUH
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obmactu «MaremaTtuka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOIMMBIX JJIs YCIEMIHOTO NMPo(eCCHOHATBHOTO 00Pa30BaHMs, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBiICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pEIICHU 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTE€MaTUYECKUX TeOpuil, GOpMUpPOBaAHME MOHUMAHUS POJM AKCUOMATHKU TpHU
IIPOBEJICHUHN PACCYKICHUN;



dbopMupoBaHHE yMEHHUS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelleHus, YMEHUsI UX IPUMEHATh, IPOBOJIUTH I0Ka3aTeIbHbIE PACCYKICHUS B XO/I€
pellleHus] CTEPEOMETPHUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJACPKAHHEM,
dbopMHpoBaHUE TMPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBaHUY MaTEMaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX XU3HEHHBIX CUTYAIMsIX U MPU H3yYEHUH IPYTHX
y4€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAIbHbIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNY OTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATEIBbHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisrorca: «lIpsMble W IUIOCKOCTM B IIPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKMX YMEHHUH  pacmpeaensieTrcss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil padboueit
IPOrpaMMBbI, paclpeAeNEéHHbIM 0 TOoJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU TOHSITHSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYAaTEeIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00yJalOMNXCsl, PACIIUPSS U yTIyOsIsis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HNOJIFOTOBUTH OOYYArOIIMXCA K MPOJOJDKCHUIO H3yUYeHUS MaTeMaTHKH C
yaéToM BbIOOpa Oynmymied mpodeccuu, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Tesia Bpalmenus

[loHsATHA: IWIMHIpPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTeld. Tema BpalieHUs:
UUJIMHP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTelbHas MIOCKOCTh K chepe. M3o0pakeHue Ten BpalleHUsl Ha
iockoctu. Pa3BépTka nunmuapa u konyca. CummMerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NpSIMOYTOJILHOTO Tapajuienenunena u ciaeActBus u3 He€. OObEM mnpsamoil u
HAKJIIOHHOW MpPU3MBI, [WIKHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U MIapoBOIro
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiuHapa. Ilepeceuenne cdepsl u 1mapa c¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIHA TEJO
BpaLICHUS.

[Inomaas MOBEPXHOCTH IUIUHIpA, KOHYyCa, IJIOMaab chepbl U €€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEH
noo0HbIX ¢uryp. IIpeoOpazoBanue mnogoOusi, romoteTHs. PemieHue 3amay Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEYEHUs LIWJINHIpA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHEIO MPOEKTHPOBAHUS, METOJ IepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBa BEKTOPHOTO yMHOXeHUA. [IpsAMoyrospHas cucrema
KoopauHart B mnpoctpa”cTBe. KoopaunaTel BekTopa. PaznoskeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELLICHUH T€OMETPUUECKHX 3a/1au.

J/{BMKEHUSsI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakeHus. J[BUKEHUS U paBEHCTBO (UTYP.
OOmmue cBoiicTBa NBWKCHHA. BuIbI JBWKEHUW: MapajuIeNbHBIA TIEPEHOC,
LEHTPAJIbHAsI CHUMMETpUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONMpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOEe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCUHCKOM MaTEeMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LEHHOCTEH POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESTENbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELUICHU, pacCyKIE€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (GU3NUecKas aKTUBHOCTH), PU3UUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEPINATh OCO3HAHHBIA BBIOOD
Oynymeir mpodeccnrn W Ppeanu3oBBIBATH COOCTBEHHBIC IKHU3HECHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeCcKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKOW HAPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:



c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00AIBHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHICCKON
HayKH Kak cephl 4eTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IMBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MaTeMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
1 UCCIIeIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue JeiicTBus:

BBISIBJIAIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHATUN, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIIpe/ieNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN MPU3HAK KiIacCU(pUKALIUY,
OCHOBaHUS /J1s1 0000IEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpPa3OBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JaHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsiaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTEH CAMOCTOSITENBHO JT0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUIM
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTh IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIAEHUS U BBIBOJIbI;

BBIOMpATh CMOco0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynaupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;



IIPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHWBAaThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUUUTHI MHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX Ul OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO Pa3INYHbIX BUAOB U (PopM
IIPE/ICTABIICHHUS];

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATEIIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMB,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TIIOUCK
pEelIeHNsl, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAHUS,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EHTALUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCAaJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJISATh IJIaH, AJITOPUTM PEIICHUS 3a/1a4ui, BHIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIMNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpMAITIH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:



BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pedriekcuu Kak  OCO3HAHHUSA
COBEPILAEMBIX JEUCTBUI U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pelieHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YIbTATA LEIHU U YCIOBUAM, OOBSACHITH IPUUNHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI pPe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OUIMOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEJIbHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
paboThl TpHM pelIeHUH Y4eOHBIX 3ahady, I[PUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJIBI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 0000111aThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHIITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bI, OLICHUBATh KA4E€CTBO CBOETO BKJIAJA
B OOmUHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

MNPEAMETHBIE PE3YJIBTATDBI

K konity 11 kiaacca oOyyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH TOHITHSAMH, CBSI3AHHBIMH C IWJIMHAPUYECKOMH,
KOHUYECKOW U c(epruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHHUS;

e ONEPHUPOBATH MOHATUAMH, CBI3AHHBIMU C TEJIAMHU BPAIICHUS: TUIUHAPOM,
KOHYCOM, c(hepoit U mapowm;

e pacmo3HaBaTh Tejla BpalleHus (UUWIUHAp, KOHYyC, cdepa W 1mIap) U
OOBSCHATH CIIOCOOBI TIOJTYYEHHSI TEJT BPAICHUS;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACTIONOKEHHUE C(PEephl U MIIOCKOCTH;

e BBIYUCIIATH BEJIUYHMHBI AJIEMEHTOB MHOTOTPAHHWKOB WM TEN BpaIllcHUS,
O00BEMBI W TUIOIIAA TOBEPXHOCTEH MHOTOTPAHHMKOB WM TEJI BPAIICHHSI,
TEOMETPUUYECKHUX TEN C TPUMEHEHUEM (HOpPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBS3aHHBIMU C KOMOWHAITUSMU TEJ
BpalieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIUCAHHBIM B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK HIIU TEJIO
BpaIlCHUS;

e BBIYUCIIATH COOTHOIICHUSI MEXKTy TUIOIIAISIMU TTOBEPXHOCTEN U 00BEMaMu
ITOJIOOHBIX TEI;



n300paxarb H3ydaeMble (UTYpbHl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMS TEJl BPALLICHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM BEKTOP B ITPOCTPAHCTBE;

BBITIOJIHATH OIEPAllUH HAJl BEKTOPAMU;

3a71aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;
pelaTh TEOMETPUUECKHE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEK1Y IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA IPH PELICHHH;
CBOOOJTHO ONEPUPOBATH TMOHITHSIMHU, CBSI3AHHBIMU C JIBDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHU;

BBINIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB W TEN BpalleHUS MpH
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUH, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BpAILCHUS: CEUYCHHS LWIMHIIpA
(mapasuienbHO U MEePIICHIUKYISIPHO OCH), CEYCHHS KOHyca (TapaijieibHbIe
OCHOBAHMIO M MPOXOJSLIME YepPE3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUYEHUW: METOJ CJE0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ [IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHHUs CTEPEOMETPUUYECKHUX
3a/lay, MPEeANOJararoliuX HECKOJIbKO IIAroB PEIICHMs, €CIU YCIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaxX0XJICHUE T€OMETPUUECKUX BEIUYUH;

NPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHSTH MOJTYyYEHHbIE 3HAHUS Ha TPAKTUKE: CPAaBHUBATh, aHAIU3UPOBATh
U OLEHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATh H3yUYECHHBIE MOHSITHUSA,
TEOpEMBI, CBOMCTBA B IPOLECCE IIOMCKA PEUIEHUS MaTeMaTH4YEeCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
A3BIKE TEOMETPUHU, UCCIEOBATh MMOCTPOEHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TEOMETPUYECKUX TOHATUA ¢ TEOpeM, afmapata anreOpbl, periaTh
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKUX
BEJINYUH,;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

Ne Konunuyectso | Konnyectso
. HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl 4yacos KOHTPO/bHBIX
pabot
1 AHanuThueckas reoMeTpust 15 1
2 [ToBTOpeHMEe, 0000IIEHNE U CUCTEMATH3AIUs 3HAHUI 15 1
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaay moBEpXHOCTH U OOBEMBI KPYTJIIBIX TEIN 9 1
6 JBrxenus 5 1
7 [ToBTOpeHMEe, 0000IIEHNE U CUCTEMATH3aIUsl 3HAHUI 17 2
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6
IHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC
Ne Rosnuecrso | Koanvectso
/i Tema ypoka yacos KOHTPO/IbHbIX
pabot
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha MJIOCKOCTH 1
Y B pocTpaHcTee"
) IToBTOpenue teMsl "CkallspHOE TPOU3BENCHNE 1
BEKTOPOB"
3 [ToBTOpeHue TeMbl "Bhruncinenue yria Mexy 1
BEKTOPAaMH B IIpocTpaHcTBe"
4 [ToBTOpEeHME TeMbl Y paBHEHHE NPSIMOM, TPOXOAALLEN 1
yepe3 1Be TOYKU"
5 YpaBHEHHE IITIOCKOCTH, HOPMajb, YPaBHEHHE MJIOCKOCTH 1
B OTpe3Kax
6 VYpaBHEeHME MJI0OCKOCTH, HOPMaJlb, YpaBHEHHE MIJIOCKOCTH 1
B OTpe3Kax
7 BekropHoe npousseneHue 1
8 Jlunelinbie HEPABEHCTBA, JIMHEHHOE MPOrpaMMUpPOBAHUE 1
9 Jlunelinble HEPABEHCTBA, JIMHEHHOE MPOrpaMMUpPOBaHUE 1
10 AHaNMTUYECKHE METO/IbI pacy€Ta yriia Mex1y NpsMbIMUA 1
B MHOT'OTpaHHUKAX
1 AHaATMTHYECKHE METOIBI pacyéTa yriia MexIy 1
IUIOCKOCTSIMU B MHOTOTPaHHUKAaX




dopmyiia pacCTOSHUS OT TOUKHU 10 TUIOCKOCTH B

12 KOOpAMHATax

13 HaxoxxaeHne paccTossHUi OT TOUKHU A0 TIOCKOCTH B KyOe

14 HaxoxeHne paccTosiHui OT TOYKHU 10 TIJIOCKOCTH B
MPaBWJIbHON MHUpamMue

15 KoHnTtponbHast pabota "AHamuTudeckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

13 CeueHust MHOIOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH,
nepecedeHmsl MPSIMbIX U IIIOCKOCTEN

19 [TapaniensHble MpsIMbIE U TUIOCKOCTH: MapaljieIbHbIE
ceueHus

20 [TapannensHbIe MPsIMbIE U TUIOCKOCTH: PacuéT
OTHOUIEHU

21 [TapanienpHble NPsIMbIE U TUIOCKOCTH: YIJIbl MEXIY
CKPEIMBAIOIIUMUCS IPSIMBIMU
[leprieHquKyNIApHBIEC TPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIC

22 napbl NepreHANKYISIPHBIX JIOCKOCTEH U MPSMBIX,
CUMMETPUU MHOTOTPAaHHUKOB

7 [lepnieHquKyIApHBIE IPSIMBIE U INIOCKOCTU: TEOPEMA O
TpeX NepIeHIUKYIIIpax

24 [lepnieHauKyIApHBIE IPSIMbIE U TNIOCKOCTU: BHIYUCIICHUS
JUIMH B MHOTOI'paHHUKAaX

25 [ToBTOpEHMeE: MIOIIA M MHOTOYTOJIBHUKOB, (DOPMYJIBI
JUIS TUTOINAeH, cooOpaXkeHus mo100us

%6 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB, ()OPMYJIBI
JUTS TUTOIIA/IeH, cooOpaxkeHus moa00us

7 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB, (DOPMYJIBI
JUTS TUTOIIA/IeH, cooOpaxeHus moao0ust
[Tnomjany ceyeHnii MHOTOTPaHHUKOB: TUIOIIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpaKEHUS
noao0us
[Tmomaan ceyeHnii MHOTOIrpaHHUKOB: TTOMIAAN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YacCTH, COOOpaKEeHUS
mogoous

30 KonrponsHas padora "[loBTopeHue: MHOTOrpaHHUKH,
CEYEeHHUS] MHOTOI'PaHHHUKOB"

31 O61éM Tena. OObeM MPSIMOYTOIBLHOTO Napajiesienunes1a

1 3anauun 00 yABOEHHH Ky0a, 0 KBajpaType Kyoa; o

TPUCCKIUHA yTJIa




CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE ¢ 00BEMOM

33 IPSIMOYTOJIBHOTO NapajuieenuIena

34 [TpuxnanHele 3a1a4K, CBA3aHHbBIE C BBIYMCIECHUEM
00BbEMa IPSAMOYTOJIBHOTO Mapasulesienunesia

35 O0BEM TIPSIMON MPU3MBI

16 CrepeoMeTpuuecKre 3aJa41, CBA3aHHbIE C BBIYMCICHUEM
00BEMOB IPSAMON IPU3MBI

37 [TpuxnaaHble 3a1a4u, CBA3aHHbIE C 00bEMOM MPSMOI
IPU3MBI

13 Brrurcnenue 00bEMOB TeJ ¢ TIOMOIIBIO OMPEICIEHHOTO
uHTerpaia. O0bEM HAKJIOHHOM MPU3MBI

19 Beruucnenue 00bEMOB Tell € MOMOIIBIO ONPEAEIEHHOTO
uHTerpaia. O0bEM nupamust

40 ®opmyna 06bpéMa upamuibl. OTHOIIEHHE 00BEMOB
NUPaMUJI C OOILKM yTIJIOM

41 ®opmyia 06bpéMa upamubl. OTHOIIEHHE 00HEMOB
nUpamMu/l ¢ OOLUM YTIOM

4 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM NPU3MBbI

13 CrepeoMeTpHuuecKkue 3aauu, CBA3aHHbIE C 00bEMaMU
UPAMU/IBI

44 [Tpuxnanueie 3anaun no reme "OObEMBI TeN", CBA3aHHbBIE
¢ 00bEMOM HAKJIIOHHOMN MPU3MBI

45 [Tpuknagaeie 3aaauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC
¢ 00bEMOM IIMPaAMUIBI

46 [Tpumenenue o0bEMOB. Boruncnenue paccTossHus 10
IJIOCKOCTH

47 KonTponbnas padota "O6bEM MHOrOrpaHHUKa"

43 [unuuapudeckas TOBEPXHOCTh, 00pa3yrolue
LWJIMHIPUYECKON TOBEPXHOCTH

49 Humuuap. [psamon xpyroson nunuaap. Ilnomans
MOBEPXHOCTH LIWJIMHIPA

50 KoHnueckasi moBepXHOCTh, 00pa3yrolue KOHNYECKON
noBepxHocTu. Konyc

51 Ceuenne KOoHyca MJIOCKOCTBIO, MapajIeIbHON MII0CKOCTH
OCHOBaHUsA

57 VYceuénnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
KOHyca

54 [Tnomane 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH

KOHYyca




CTepeOMeTpI/I‘-IGCKI/Ie 3aaa4d Ha A0Ka3aTCJIbCTBO U

55 .
BBIYUCIICHHE, TOCTPOCHUEM CEUCHUH IIMIIMH/Ipa, KOHyca

56 CrepeoMeTpHuuecKre 3aJa4l Ha J0Ka3aTeIbCTBO U
BBIUKCJICHHE, TOCTPOCHUEM CEUCHUN IIUIMHIIPA, KOHYyCa

57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM

58 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C [IUIMHIPOM

59 Cdepa u map

60 [Tepeceuenue cdepsl U mapa ¢ miockocThio. Kacanue
mapa u cgepsl INIOCKOCTHI0. Bua n n3o0paxenue mapa

61 [Tepeceuenue cdepsl U mapa ¢ mIockocThio. Kacanue
mapa u cgepsl INIOCKOCThI0. Bua n n3o0paxenue mapa

62 Ypasuenue chepsl. [Lmomans cepsl u e€ yacrei

63 Cummetpus cdepsl 1 mapa
CrepeoMeTpHruecKre 3ajaui Ha JOKa3aTebCTBO U

64 BBIYHCIICHHE, CBSI3aHHBIE CO cpepoii u mapom,
MOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO
CrepeoMeTpHruecKkre 3aJa4l Ha J0Ka3aTeIbCTBO U

65 BBIUHCIICHHE, CBSI3aHHBIE CO chepoit 1 mapom,
MOCTPOCHUEM UX CEYEHUI MIIO0CKOCTHIO

66 [Tpuxnanueie 3a1a4u, CBA3aHHBIE CO CEepoi U mapoM

67 [ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH, BBIYUCICHUS B
OKPYXKHOCTH, CTaHJAPTHBIE MOT00MS

68 Paznuunble koMOMHALIMY TeJ BpallleHUs U
MHOTOTPaHHHKOB

69 3anauu o reme "Tena 1 MOBEpXHOCTH BpalieHus"

70 3anaun o reme "Tena 1 MOBEpXHOCTH BpalieHus"

71 KonrtponsHas padora "Tena 1 moBepXHOCTH BpaleHus"

7 O6wém nunuaapa. Teopema 06 00BEME IPSIMOTO
UIMH]IpA

7 Brruucnenue 00EMOB TEJ C TOMOIIBIO OMPEAETEHHOTO
uHTerpana. O6bEM KoHyca

74 [Tnomaau 6OKOBOM M MOTHON MTOBEPXHOCTH KOHYyCa

75 CrepeoMeTpHuuecKre 3aaul, CBI3aHHbIE C BHIYUCICHUEM
00BEMOB LIMIIMHJIPA, KOHYCA

76 [Tpuknanueie 3anaun no reme "OOBEMBI U TUIOIIAIN
noBepxHocTen Ten"

77 O0nEM mrapa u mapoBoro cektopa. Teopema 06 00bEMe

mapa. [Tnomans cheprl. CTepeoMeTprudeckue 3a1auu,




CBSI3aHHBIE C BBIYHCIICHUEM 00HEMOB I1apa, MapoBOroO
CErMEHTa U IIapOBOr0 CEKTOpA

78

[Tpuknaaneie 3agauun o Teme "O0bEMBI Ten", CBA3aHHBIC
¢ 00bEMOM 11apa u mIomaapo cpepbl. COOTHOLICHUS
MEXy IUIOIAAsIMU IOBEPXHOCTEN U 00BEMaMu
IMONOOHBIX TEN

79

[Tono6uble Tena B mpoctpaHcTBe. M3meHeHne 06bEMa
npu nogooun. CTepeoMeTpuyecKre 3a1auu, CBI3aHHbIE C
BBIUMCIICHHEM 00BEMOB TEIl U TUIOMIAJICH MTOBEPXHOCTEH

80

KonTponbnas pabora "ITnomanyu moBepxHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JBwxkenus npoctpancTBa. OtoOpaskeHus. J[BrkeHUS 1
paBeHCcTBO (huryp. OOIIMEe CBOMCTBA ABMKEHUT

82

Buapl nBukeHH: apauiebHbIN IEPEHOC, UEHTPAIbHAS
CHMMETPHUS, 3€pKajbHAsi CAMMETPHS], TOBOPOT BOKPYT
IPSAMO

&3

[IpeoOpazoBanus nopodus. [Ipsamas u cepa Ditnepa

84

reOMeTpI/I‘{eCKI/Ie 3a/la4d Ha IPUMCHCHUC JIBUIKCHUA

85

KoHnTtposnbHas pabota "BekTopsl B mpocTpaHcTBe"

86

O6o06matomee moBTopeHue 11 MOHATHI 1 METOI0B
Kypca reomerpuu 10—11 knmaccoB, cucremaTuzanus
3HaHuii: "[lapanienbHOCTh IPSIMBIX U IUIOCKOCTEN B
npocTtpascTae”

87

O6o6mraromee noproperue 11 MOHITHIA 1 METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3amus
3HaHM: "BekTopsl B mpocTpaHcTBE"

88

O6o6maromiee nopropenue 11 moHATHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

89

O6o06matomiee moBroperue 11 MoHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3ams
3HaHui: "OO0beM MHOTOTpaHHUKA"

90

O6o6maromiee nopropenue 11 mOHATHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cuctemaTu3anus
3HaHui: "OO6beM MHOrorpaHHuka"

91

O6o06matomiee moBroperue 11 MoHITHIT 1 METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHui: "[lnomanay moBepXHOCTH U 00BEMBI KPYTIIBIX

n

T

92

O6o6maromee nopropenue 11 moHITHIT U METOIOB
Kypca reomerpun 10—11 knmaccoB, cucremaTuzanus
3HaHuil: "Ilnomaay noBepxXHOCTH U 00BEMBI KPYTJIIBIX

"

T




93

Wroroast KoHTpOJBbHAS paboTa

94

HToroBast KOHTpOJIbHAS paboTa

95

[ToBTOpeHue, 0000IIEeHNE U CUCTEMATH3aIUs 3HAHUI

96

Hcropust pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTH

97

Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B
Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Hctopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJIb B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B
Pa3BUTUHM COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Hctopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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