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HOACHUTEJBHASA 3AIINCKA

['eometpusi siBseTcss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIIHETrO
obmiero oOpa3oBaHMs, TaK Kak OOeCleunBaeT BO3MOXHOCTh H3yUYCHUS
JUCHMIUIMH ~ €CTeCTBEHHO-HAyYHOM  HAMpaBIEHHOCTH W MPEAMETOB
T'YMaHUTAPHOTO 1KKIA. [T0CKONBKY JIorHueckoe MbIUIeHHE, POpMUPYEMOE TTPU
U3YYEHUH  OOYyYalolMMHUCS  TOHSATHUHUHBIX  OCHOB  TE€OMETPHUH,  IIpH
JI0Ka3aTeNIbCTBE TEOPEM M MOCTPOCHUH LIETIOYKH JIOTUYECKHUX YTBEPXKICHUN MPU
pEIIeHNN TeOMETPUUECKUX 3a]1a4, YMEHHUE BBIIBUTaTh U OMPOBEPraTh TUIIOTE3bI
HEMOCPEJACTBEHHO HCIIOJIB3YIOTCS NPU PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (DU3UYECKUX 3a]1a4.

Ilens ocBoeHust mnporpammbl yueOHoro kypca «['eomerpusi» Ha
yrayOJa€HHOM — ypOBHE —  Pa3BUTHE  HWHAMBHAYAIbHBIX  CIIOCOOHOCTEH
o0OydJaromuxcsi Ipu H3yYEeHUH TEOMETPHH, KaK COCTABIISIIONICH MpPEeIMETHON
obnactu «Martematuka U HHPOPMATHKa» Yepe3 OO0ECIeUCHUE BO3MOXKHOCTH
OpUOOpETEHHs] U MCIIONIb30BaHMs 0ojiee IIIyOOKUX MeOMETPUYECKUX 3HAHUM U
NEUCTBUM, CHEUU(PUUHBIX TEOMETPUHM, M HEOOXOAUMBIX JJIi YCIHEIIHOI'O
npodeCCUOHAIBHOTO  O0pa3oBaHMsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTEeMaTHKH.

[IpuopureTHBIMU 3a7a4aMu Kypca T€OMETPUH Ha YTiyOJIEHHOM YpOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIUMU KypC 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacHIMpeHne MPEACTABICHHSI O TEOMETPUH KaK YacTH MUPOBOM KYJIbTYpPbI
1 GOpMHUPOBAHNE OCO3HAHUS B3aMMOCBS3H TEOMETPUH C OKPYKAIOIIIIM MHPOM;

dopMupoBaHrE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypax Kak o
BOKHEUIITNX MaTEMaTUYECKUX MOJIEISAX, TO3BOJISIIONIUX OMUCHIBATh U U3y4aTh
pa3Hble SIBIICHUS OKPYXKAIOIIEro MUpa, 3HAHWE MOHSATUHHOTO amnmapara Io
pazneny «CtepeoMeTpus» yaeOHOTO Kypca T€OMETPHH;

¢opMupoBaHHEe  yMEHHS  BIAJ€Tb  OCHOBHBIMH  TOHSATHSIMH O
MPOCTPAHCTBEHHBIX (PUTYpaX M MX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyT U yMEHHE UX TPUMEHSTh, YMEHHUS JTOKAa3bIBATh TEOPEMBbI M HAXOIUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

¢opMupOBaHHE YMEHHWs paclo3HaBaTh Ha YepTekKax, MOACNAX U B
peaIbHOM MHUpPE MHOTOTPAaHHWKM H Tella BpalleHHs, KOHCTPYHPOBAThH
reOMeTpUUECKUEe MOJIEIH;

dbopmupoBaHue NOHUMaHUS BO3MOKHOCTH aKCMOMATUYECKOTO
MOCTPOCHHUSI MaTeMaTUYECKUX TEOpHil, (OPMUPOBAHHWE TOHUMAHUS POIHU
aKCMOMATHKH TP MPOBEACHUN PACCYKICHUH;



dbopMHupOBaHrE YMEHHS BJIAJIETh METOJIAMH JOKA3aTEILCTB U aJITOPUTMOB
pelIeHUs], YMEHUS UX MPUMEHSTh, MPOBOJIUTH JOKa3aTEIbHbBIE PACCYKIACHUS B
XOJIe PEIICHHS CTepPEOMETPUYECKUX 3ajady M 3a7a4 C M[PaAKTHYECKUM
comepkaHueM,  GOpMHpPOBAHHUE  MPEACTABICHUS O  HEOOXOJUMOCTH
JI0OKa3aTEIbCTB MPU OOOCHOBAHMU MATEMATUUYECKUX YTBEPKICHUM U POJH
AKCMOMAaTUKH B IPOBEACHUU JIEYKTUBHBIX PACCYKIACHUM;

pPa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM oOyyaromxcs, M03HABATEILHON aKTUBHOCTH,
UCCJIeI0BATENLCKUX YMEHUHN, KPUTUUYHOCTH MBIIUICHUS, HHTEpeca K U3yUYEHHUIO
rEOMETPUH;

dbopmupoBaHue (yHKITMOHATBHOMN TPaMOTHOCTH, peneBaHTHOU
F€OMETPUU: YMEHUS PACNO3HABaTh MPOSABICHUS T'€OMETPUUYECKUX MOHITHUH,
00BEKTOB M 3aKOHOMEPHOCTEHW B PEATbHBIX JXU3HEHHBIX CUTYallUsX U TIPU
VM3YYCHHHM JIPyTMX YYEOHBIX NIPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, MOJICIMPOBAHUSI pEATbHbIX CUTyallui, UCCIEIOBAHUS
MIOCTPOCHHBIX MOJIEJICH, MHTEPIPETAIIMU MTOTYUYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpPKATEIIbHBIMU JIMHUSIMU y4eOHOTo Kypca «l'eomeTpusi»
B 10-11 kmaccax sBistorcs: «IIpsiMble W TIJIOCKOCTH B HOPOCTPAHCTBEY,
«Mmuororpannukn», «Tema BpameHus», «BekTopsl W KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/[BUKEHNUS B MPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO TpebGoBaHMEe «yMETh ONEPUPOBATH
MOHATUSIMU», PEICBAHTHBIMU I'€OMETPUM Ha yriayOJIEHHOM ypOBHE O0yuYeHHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJIEPKATEIbHBIM JIMHUSIM Y4eOHOTO Kypca,
a (dopMUpOBaHHE JIOTMYECKUX YMEHUU paclpenensercss HE TOJbKO MO
COJICp)KATENIbHBIM JIMHUAM, HO U 10 ToaaM oOyuenus. ConaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yJibTaTaM OCBOCHHS
®denepanbHOil paboueil MpOrpaMMBbl, paclpeiesi€HHbBIM 0 TojaM OOy4eHHS,
CTPYKTYpUpPOBAaHO  TakuM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIUITHAIBHBIM BOMpOcaM OOyuaromiecs oOpaiaiuch HEOAHOKPATHO. DTO
MO3BOJIAET OPraHU30BaTh OBJAJCHUE TCOMETPUYCCKUMHU TOHATHSIMU H
HaBBIKAMH TIOCJICIOBATEIFHO M TOCTYIMATEIBHO, C COOJIFOICHUEM TPHUHIIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKIOYaTh B OOIIYIO CHCTEMY
reOMETPUYECKUX MPEACTABICHUN OOyYaroluXCs, pacupsst U yriayomss e€,
00pa3ysi IPOYHbIE MHOXKECTBEHHBIEC CBSI3U.

[Tepexon k M3y4EHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE MO3BOJISCT:

co3math ycioBus it guddepeHnuanuu  0Oy4eHHS, TOCTPOCHUS
WHIUBUIyTBHBIX 00pa30BaTEIbHBIX MPOrPAMM, OOECHEUHUTh YTIyOJIEHHOE
U3y4YeHHE T€OMETPHUH KaK COCTaBIIsioIIel yueOHoro npeamera «MaTtemaTukay;



IIOATOTOBUTD 06yqa101111/1xc;1 K OPOAOJDKCHHIO HM3YYCHUS MATCMATHUKU C

y4éToM BBIOOpa Oymaymiel mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKITY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wm3yuenue ydeOHOro kypca «l'eomeTpusi» Ha YIUIyOJIEHHOM YpPOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Heaeno), B 11 kinacce —
102 gaca (3 yaca B HezieNIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATUSA CTEpeoMeTpuu. Touka, mpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHHe NPsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napaJjIesibHble M CKpelMBaroIIuecs InpsMble. lIpu3Haku CKpelmuBaroniuxcs
npsaMbIX. [lapajutenpHOCTE  HpsAMBIX W IUIOCKOCTEM B IPOCTPAHCTBE:
MapajulesibHble MpPsSMbIE B IPOCTPAHCTBE, MNAPAUICIBHOCTH TPEX IMPSAMBIX,
MapaJuIeIbHOCTh MNPSAMOW M IUIOCKOCTH. [lapamnenpHoe W LEHTpalbHOE
IPOEKTUPOBaHUE, H300paxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajljIebHOTO
npoekTupoBaHus. M3o0paxkenue puryp B mapajuiebHOW MPOEKUUHU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIy NPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MApaJUIEIbHBIE  IJIOCKOCTH,  CBOMCTBA
napajuie’dbHbIX IUIOCKOCcTe. Ilpocrelime mnpocTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTU: TETPaA3p, MapajlIeIenuIIe]l, IOCTPOCHUE CEYCHU M.

IleprieHIMKYISAPHOCTD IPSIMOM U INIOCKOCTH: NIEPIIEHAUKYJIIIPHBIE IIPSMBbIC
B IIPOCTPAHCTBE, MPSIMBIE MAPAJUIEIBHBIE U MEPIEHANKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYJSIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHMUE.
IleprieHAMKyIsIp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKM J0O IUIOCKOCTH,
paccTosiHue OT MpPsIMOW JO IJIOCKOCTH, MPOEKIHS (UTYypbl Ha IIOCKOCTb.
[leprieHIUKYISPHOCTh IUIOCKOCTEM: NPHU3HAK NEPHNEHIUKYJISIPHOCTH JBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISIPaXx.

VYTIabel B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOM U IIJIOCKOCTBIO, IBYTPaHHBIN
yIoJl, JIMHEHHBIA YTOJ IBYTPaHHOTO yria. TpEXrpaHHbIA M MHOTOIDAHHBIE
yriibl. CBOMCTBA IUTOCKMX YIJIOB MHOTOTpaHHOro yria. CBOMCTBA IUIOCKUX U
JBYTPAHHBIX YTJIOB TPEXTPAHHOrO yrya. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXIPAHHOIO yIJa.

MHoOrorpaHHuKH

Buapl MHOrOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma, MpsMas U HaKJIOHHAsg NpHU3MbI, OOKOBash W MOJHAs MOBEPXHOCTb
npusMmsl. [lapannenenunes, NpsMOYroJIbHBIN MMAPAIJIENEIUIIE] U €T0 CBOMCTBA.
Kparuaiimure myTd Ha MOBEPXHOCTM MHOTOrpaHHUKa. Teopema OJuiepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamuna: n-yrompHas nupamuia,



npaBuWibHAsl U yceu€HHasd nupamuabl. CBoilcTBa pédep M OOKOBBIX TIpaHei
MpaBUIbHON nupaMujibl. [IpaBUiIbHBIE MHOTOTPaHHUKH: MPABWIbHAS MpU3Ma U
paBWIbHAs MUPAMMIA, IPABUIbHAS TPEYroJibHAs NUpamMuAa U IIPaBUIIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTOIPAHHUKAxX: OKTadp,
JOEKAdIP U UKOCADIP.

Bbluucnenne 5371€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMAroHal M, YIJIbL.
[Tnomane GOKOBOM NMOBEPXHOCTUM M MOJIHOM MOBEPXHOCTU NPSAMOM MPU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSAMON NPU3MBI.
[Tnomans OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH MPAaBWJIBHOM NHpaMUbI,
TeopeMa O TUIOLAAN YCEUYEHHON MUPAMU/IBI.

CummeTpuss B TOPOCTPAHCTBE. OJIEMEHThl CUMMETPUU IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B MPaBUIBHOM MHOIOIPAHHHMKE: CHMMETPHS
napaJIeJIeNIe1a, CUMMETPUS MPABUJIBHBIX IPHU3M, CUMMETPHUs IPaBUIbHOU
MApaMU/IbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IPOTHUBOIIOJIOKHO
HalpaBJICHHbIC BEKTOpPHl. PaBeHCTBO BEKTOpPOB. JIeWCTBUS C BEKTOPaMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKECHHE
BEKTOpa Ha 4yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBOWCTBA yMHOXKEHUS
BeKTOpa Ha uucio. IloHsatue KomIiuiaHapHble  BeKTOpbl.  lIpu3Hak
KOMIUJIAHAPHOCTU TPEX BeKTOpoB. IIpaBwio mapamienenunena. Teopema o
Pa3IOKEHUHM BEKTOpA MO TPEM HEKOMIUIaHApHbIM BeKTopam. [IpsMoyronbHas
cucteMa KoopAuHaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBA3b MEXKIY
KOOpJIMHATaMH BEKTOpa M KOOPAMHATAMHM TOYEK. YTOJ MEXAy BEKTOpamHu.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

IloHATHA: DMIIMHApPHUYECKAs IOBEPXHOCTb, KOHWYECKas IIOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, OOpasyroliue MoBepxHocTe. Tenma BpaieHus:
IUWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosiokeHue
chepsl M IUIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpallleHus Ha TIocKocTH. Pa3BépTka munuuapa u konyca. Cummerpus chepsl u
mapa.

O6bEém. OcHoBHble cBoMcTBa 00bEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJILHOTO TMapajuienenumnena u ciaeActBus u3 He€. OObEM NpsaMol u



HAaKJIOHHOW TMpU3MBI, [UWIMHApPA, NOHUpaMuAbl U KoHyca. OO0bEM mmapa u
IIaPOBOT'0 CErMEHTA.

KomMOuHanuu Ten BpallleHus U MHOTOrpaHHHUKOB. [Ipu3ma, BIucaHHas B
HWINHAP, omnucaHHas okoyo uuiuHApa. I[lepeceuenue chepbl u mapa ¢
iockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHsATHE MHOTOrpaHHUKA,
OMHCAaHHOTO OKOJO cdepbl, cepbl, BIMCAHHON B MHOTOTPAHHUK WU TEJO
BpaLlCHHUS.

[1nomaas MOBEpXHOCTH IMWIIMHJIPA, KOHYCA, IJIOMAas cephl U e€ yacTeil.
[Tonobue B mpoctpancTtBe. OTHOIIeHHE OOBEMOB, IUIOMIAJICH MOBEPXHOCTEH
nono0HeIX ¢uryp. [IpeoOpazoBanue nomodbusi, romoreTusd. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKAX METOOB.

[TocTtpoeHne ceyeHHii MHOTOTPAHHUKOB W TEJl BpALUCHMS: CEUYCHHS
munHapa (MapauieIbHO W MEPHEeHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapaniesbHbIE OCHOBAHHUIO M MPOXOJAILIME Yepe3 BEPIIHMHY), CEYEHHUs Iuapa,
METOJbl ITOCTPOCHUSI CEUYECHMM: METOJI CJIEIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJ IEPEHOCA CEKYIIEHN TIIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpanHcTBe. Omnepanuui Haja BeKTopamu. BekTopHoe
YMHOXE€HHE BEKTOpPOB. CBOWCTBAa BEKTOPHOIO yMHOXkeHHUdA. [IpsmoyrosbHas
cucTeMa KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTtOpa. PasnoxkeHwue
BekTOopa 10 ©0asucy. KoopauHaTHO-BEKTOPHBIH METOA TMpU PEHICHUU
FeOMETPUYECKUX 3a]1a4.

JIBU:KEeHUsA B IPOCTPAHCTBE

JIBmxeHust mpoctpanctBa. OtoopaxkeHus. J[BuxeHust U paBeHCTBO GUTYP.
OOmue cBoiicTBa ABWMXKEHUU. Buabl IBWXKEHUN: TapauiesbHbIA TEpPEeHoC,
LECHTPpAJIbHAsA CHUMMETPHS, 3€pKaJbHAasi CUMMETPHS, OBOPOT BOKPYT IIPSMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOIO YJIeHa POCCHIICKOTO OOIIECTBa, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHUH,
IpoLeayp TPaKIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HMHCTUTYTaMU B COOTBETCTBHUU C UX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTH4YeCKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKEHUS
K MPOUUIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IECHHOCTHOE OTHOILICHHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTIKCHUN B JAPYTUX HayKax, TEXHOJOTHSX,
chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKu W
NEATEIIbHOCThIO yYEHOrO, OCO3HAHUWE JIMYHOTO BKJaJa B TOCTPOCHHE
YCTOMYHMBOTO OYyyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pELICHUH, pacCykJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusunuyeckoe BocnuTaHKE:

c(hOpPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMAaTHYECKHUE 3HAHUS B
UHTEpecax 370pOBOTO0 M 0e3omacHoro oOpas3a IKU3HHM, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUN U OTIbIXA, PETyJsIpHas (Pu3nyeckass akTUBHOCTH), (pr3ndeckoe
COBEPIIICHCTBOBAHHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEILHOMN
NS TEIbHOCTbIO;

6) TpynoBoe BocniuTaHue:



FOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymielt mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIJIaHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKECHUU BCEH >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OTHYEeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh DKOJOTHUUYECKOM KYJbTYphl, NOHUMAHHUE BIUSHHS
COIIMAJIbHO-D)KOHOMHUYECKUX  TMPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU W
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0ATBLHOIO XapakTepa HSKOJOTHYECKHUX
npoOJieM, OpHEeHTAIMs Ha MMPUMEHECHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpe/ibl, INIAaHUPOBAHKUE TTOCTYIIKOB U OLICHKU MX
BO3MOKHBIX MOCJIEJACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsA HAyKH M OOIIECTBEHHOW MPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHd KakK cqepbl YeIOBEUECKON MeATeIIbHOCTH, ATANoOB €&
pa3BUTUSI ¥ 3HAYMMOCTH JJISl PA3BUTUS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK W MaTEMaTHYE€CKON KYyJbTYpOH Kak CPEeJCTBOM IO3HAHHUS MUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYIO M HMCCIEIOBATEIbCKYIO JI€TEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jjornueckue aeicTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE TPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHA MEXIy TMOHATUAMH, (HOPMYIHMPOBATH
onpeaeIeHus HOHSTHH, yCTaHaBJIUBATh CYILIECTBEHHBIN NPU3HAK
Kjaccu(UKauy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJUMOTO aHAJIN3a;

BOCIPUHUMATh, (OPMYJIUMPOBATh W  NPeoOpa3OBbIBATh  CYXKICHUS:
YTBEPIUTENbHbBIE U OTPULIATENbHbIE, €IUHIUYHbIEC, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBJISAITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIONCHUSIX U YTBEPKIACHUSIX, Mpejiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ICAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBepXKACHUN (TIpsIMBIE W OT TMPOTHBHOTO), BBICTpaWBaTh AapryMEHTAIIHIO,
MPUBOANTh TIPUMEPHl HW  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS 1 BBIBOJIBI;

BBIOMpATh CIIOCOO pemIeHus y4eOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BAPHAHTOB pEIICHUs, BBHIOMpATh HaWOoOJiee TMOAXOMANUH C  Y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

HCITOJIB30BaTh BOMPOCHI KaK WCCIEAOBATEIBLCKHI MHCTPYMEHT ITO3HAHWS,
dbopMyaMpoBaTh  BOMPOCHI, (UKCUPYIOIIME MPOTUBOpeuYne, Mpobdiemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHHPOBAHHBIN IKCIIEPUMEHT,
HCCJICIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOrO0 OOBEKTa,
SABJICHHS, TIPOLIECCA, BBISABICHUIO 3aBUCUMOCTEH  MeXAy OOBEKTaMH,
SBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENIbHO (hOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOMIOMCHUS, WCCISAOBaHUSA, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIECCa, a TaKXKe BBIIBUTATh
IIPENATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATH AePUITMTEI WHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JIJIS PEIICHHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHS,

CTPYKTYPHUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B pa3IMUHbIX (hopmax,
WJUTIOCTPUPOBATH TpauuecK;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHMBEpPCAIbHbIE y4eOHbIe 1eHCTBUSA
OO0menue:
BOCIIpUHUMATh U  (HOPMYJIHPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHUSIMH M TIEJSIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY



3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JABATh NOSICHEHUS MO XOAY PELICHUS
3a/1a4yd, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0J1e 00CYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI,
npoOemMbl, pelraeMor 3ajJauyd, BBICKA3bIBaTh WJIEU, HAICJICHHbIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOU CYXJIECHHS C CYXACHUSAMU APYIHMX YYaCTHHKOB
auanora, 0OHapyKMBaTh Pa3Indie U CXOJCTBO MO3UINI, B KOPPEKTHOU dopme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

OPENCTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIECPUMEHTA,
UCCJICIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATH (POPMAT BBICTYIUICHHS C
Y4E€TOM 3a/1a4 IPE3EHTAUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIE YHUBepPCcAJbHbIE YueOHbIe el CTBUSA

Camoopranusanus:

COCTABJISITh TUTAH, aJITOPUTM PEIICHUS 3a]]a9H, BRIOUPATh CIIOCO0 PEIICHUS
C y4y€TOM HMEIOIIUXCIA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN € Y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb, SMOIUOHAJIbHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEIHLHOM pediekcMr Kak OCO3HAHMS
COBEpIIIAEMbIX JEHCTBUM W MBICIUTEIBHBIX TMPOILIECCOB, WX PE3yIbTaTOB,
BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSI IMpoIlecca U pe3yibTara
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUH
3aladyd, BHOCUTb KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUSM, OOBICHATH
MPUYMHBI JTIOCTHKCHUS WM HEAOCTHIKEHHUS PEe3yJbTaTOB JIESITCIBHOCTH,
HaxOJIUTh OMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh W  WCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyIbHOW palbOThl MPU PEIIeHWH YYEOHBIX 3a]ad, MPUHUMATH IIENb
COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOW PadOTHI,
pacnpenensaTh BHIIbI padOT, TOTOBAPUBATHCS, 00CYXAaTh MPOIECC U Pe3yJIbTaT
paboThI, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B TPYNIOBBIX (hopmax paboThl (00CYykIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBbI» W HWHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJICHAMH KOMAaHJBI, OICHHWBATH



KauyecTBO  CBOEr0  BKJIaga B  OOMMUNA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyyarommuiicss HayquTCs:

CBOOOJHO OMEpUPOBATH OCHOBHBIMH TOHATUSMU CTEPEOMETPUU TIPU
pEIIeHNH 3a/1a4 U IPOBEJCHUH MaTeMaTHUYECKUX PAcCyKICHUH;
MIPUMEHSATH aKCUOMBI CTEPEOMETPHUH | CJICJICTBUS M3 HUX TP PEIICHUN
TeOMETPHUYECKUX 3a/1a4;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE MIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOMHO OMEpUpPOBATh MOHATHIMH, CBS3aHHBIMH C YIJIaMH B
IPOCTPAHCTBE: MEXY MPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSMON U
IUIOCKOCTBIO;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;
cBOOOMHO pacro3HaBaTh OCHOBHBIE BUbI MHOTOTPAHHUKOB (TpU3MA,
nvpamuja, NpsMOyTOJIbHBINA Mapaienaenunes, Kyo0);
KJaccu(UIMPOBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA  JUJIA
KJ1accu(pUKaIIK;

CBOOOMHO OMEpUPOBAaTh MOHITHSIMH, CBSI3aHHBIMH C CEUCHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIONHATh ~ TMapajulebHOE,  LEHTpPAJbHOE M OPTOTOHAIBHOE
POEKTHUPOBaHUE (UTYp HA TUIOCKOCTh, BBIMOJHATh H300paKeHUs
¢uryp Ha TIOCKOCTH;

CTPOUTh  CEUYCHUS  MHOTOTPAHHUKOB  pAa3IMYHBIMH  METOJIAMH,
BBITIOJIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATh IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nipamMuia), TCOMETPUYECKUX TEN ¢ TpUMEHEHHuEM HOopMYIT;

CBOOOMHO OMEpUPOBATh TOHATHUSIMHU: CHMMETPHUS B MPOCTPAHCTBE,
IEHTP, OCh M TUIOCKOCTh CHUMMETPUHU, LEHTP, OChb M IIJIOCKOCTh
CUMMETPHUU (UTYPHI;

CBOOOJHO OMEPHUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIUMHU BEKTOPAM W
KOOpAWHATAaM B IPOCTPAHCTBE;

BBITIOJTHATD JICHCTBHS HAJl BEKTOPAMHU;

pemarh 3a7ayd Ha J0Ka3aTeIbCTBO MATEeMAaTHUECKUX OTHOIICHUW U
HaXOXXJEHUE TeOMETPUUCCKUX BEJIMYHH, IPUMEHSST H3BECTHBIE METOJIbI



IIpM PELICHUH MAaTeMAaTHYECKUX 3a]ad IOBBIIIEHHOTO W BBICOKOIO
YPOBHSI CIIO)KHOCTH;

OPUMEHSTh MPOCTEHIINE TPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHUCTEMBI TMPH PEIICHUU CTEPEOMETPUUECKUX
3a/1ay;

U3BIIEKaTh, MPeoOpa3oBbIBATh M WHTEPIPETHPOBATH HMHEGOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YyepTekax U pUCyHKax;

OPUMEHSATh T[OJYyYECHHBbIE 3HAHUS HA NPAKTHKE: CpaBHUBATh W
aHAJIM3UPOBATh pPealbHbIE CUTYAllMH, IPUMEHITh U3yYEHHbIE MMOHATUS
B IIpolLecce IMOWCKAa PEIICHHs MaTeMaTU4ecKd C(HOpMYIUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh PEAJbHbIE CUTYallUH Ha SI3bIKE T'€OMETPUH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIeNIN C MCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUH W TEopeM, alrmapaTra aireopbl, pelarb
MPAKTUYECKHUE 33/a4d, CBS3aHHBIE C HAXOXXICHHEM TI€OMETPHYECKHUX
BEJINYMH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX ATalax pPa3BUTUS F€OMETPUU Kak
COCTaBHOH 4acTH (yHJaMEHTA Pa3BUTHSI TEXHOJIOTHH.

K xonmy 11 kiaacca oOyyaromuiicss HayqUTCs:

CBOOO/IHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMHU C LIWJIUHIPUYECKOM,
KOHMYECKON M c(epuuecKoil IMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTepUpOBaTh TOHATUSMHU, CBA3aHHBIMH C TeJlaMU BpalICHUS:
HWJIMHIPOM, KOHYCOM, chepoit U mapom;

pacno3HaBaTh Teja BpalleHHus (UMIUHAP, KOHYC, cepa W 1map) u
OOBSACHSTH CIIOCOOBI TIOJTyYESHHSI TEJl BPAIICHUS;

KJ1acCu(UIIMPOBATH B3aUMHOE PACIIOIOKeHNEe c(hephl U MITIOCKOCTH;
BBIYHMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAICHHUSI,
00BEMBI U TUIOIAN TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpallleHHUs,
r€OMETPUYECKUX TeJ C TPUMEHEeHHEM (HOPMYIT,

CBOOOJTHO OTEPHUPOBATH MOHATHSIMH, CBSI3aHHBIMHU C KOMOWHAIUSIMU
TeJI BpAIEHWS W MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B
chepy u onucaHHbIN 0KOJIO cdepsl, chepa, BIUCaHHAS B MHOTOIPaHHUK
WJIU TEJIO BPAILICHMUS;

BBIYUCIIATh COOTHOIICHUS MEXKAYy IUIOMIQJSIMU TOBEPXHOCTEH U
00BEMaMH ITOJIOOHBIX TET;



n300paxkatb H3ydaemble (UTYpbI, BBIIOJHATH (BBIHOCHBIE) IIOCKUE
YepTeXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHUS TeJl BpAIlICHUS;

U3BJIEKaTh, MHTEPIPETHUPOBATH M MPeoOpa3oBbIBATh MH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YepTekax U pucCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPALIMK HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;
pemiaTh TEOMETPUYECKHE 3a/layd Ha BBIYMCICHHE YTIJOB MEXIy
NPSAMBIMU U TUIOCKOCTSIMHM, BBIUYHCIIEHUE PACCTOSHHM OT TOYKH 0
IUIOCKOCTH, B IEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1a IIPU PELICHUN;

CBOOOJHO ONEPHUPOBATh IOHATUAMH, CBS3aHHBIMH C JBH)KEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh HM300paXKEHUS] MHOTOIPAaHHUKOB M TENl BpalleHHs Mpu
NapaJJIeIbHOM IIEPEHOCE, LEHTPAJIbHOM CHUMMETPUH, 3E€pKaJIbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus o 100uUs;
CTPOUTh CEYEHHS MHOTOIPAHHMKOB W TeJl BpAIlEHHS: CEYEHUs
UMIMHApa (MapaiebHO M MEPHEHAMKYISIPHO OCH), CEUYEHHUsS KOHYyca
(mapanenbHbIE OCHOBAHUIO U MPOXOSIINE Yepe3 BEpLIMHY), CEUCHUS
napa;

UCIIOJIB30BaTh METOJABI IOCTPOCHHUS CEUYEHHI: METOJ CIIEJOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO MIEPEHOCA CEKYIIEH MIOCKOCTH;
JI0Ka3bIBATh FT€OMETPUUYECKHUE YTBEPKICHHUS;

OPUMEHATh TeOMEeTpUUecKre (DaKThI JIJIsl PEIICHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANnoararoliiX HECKOJIBKO IIAroB PELICHMS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pemiaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOILIECHUW U
HAXO0XKJIECHUE T€OMETPUUECKUX BEJIMYNH;

MIPUMEHSITh IporpaMMHbIE CpelCcTBa " AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IPU PELIEHHH CTEPEOMETPUYECKUX
3azay;

OPUMEHSATh  TOJyYeHHbIE 3HAHUSL HA MpaKTUKEe: CpaBHUBATb,
aHaIM3UpOBaTh M OLIEHUBATh pEajlbHbIE CHUTyallud, MPUMEHATH
M3YYEHHBIE TTOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOMCKA PEIIEHUS
MaTeMaTHUeCcKu  CcHOpMYIHpPOBAaHHOW  MTPOOJIEMbI, MOAEIUPOBATH
peanbHble CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOEHHBIE



MOJEIIA C HCHOJB30BAHUEM T'€OMETPUUYECKUX IOHITHH U TEOpPEM,
anmapara anreOpbl, periarb NPAaKTHUYECKUE 3aJaud, CBSI3aHHBIE C
HAXO0XKICHUEM T€OMETPUUECKUX BEJIIMYNH;

UMETh IPEJCTABICHUS 00 OCHOBHBIX ATalax Pa3BUTUS FE€OMETPUU Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHUS TEXHOIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tparkruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anmHOE pacnoyioxKeHUe NpsIMbIX B 6 1
POCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX U TUIOCKOCTEH B g
NPOCTPAHCTBE
4 [leprieH IUKYISIPHOCTD MPSIMBIX 25
IUIOCKOCTEH B MPOCTPAHCTBE
5 VYriel U paccTOsTHUS 16 1
6 MHororpanHuKu 7 1
BexTops!l B ipocTpaHcTBe 12
8 HOBTOPGHHG, 000011IeHNe U cUcTeMaTU3alus 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uupoBbIe
Ne ii/m P Kontpoabnsie IlpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUeE, 0606HI€HI:I€ u 17 2
CUCTeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne n/n Tema ypoka KonTtpoibHbie mupposkie
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypes:
1 [ToHsATHSs cTepeoMeTpUH: TOUKa, psimas, 1
IUIOCKOCTh, POCTPAHCTBO.
OcHOBHBIE TpaBUIIa N300paXKECHUS HA
2 PHUCYHKE TIOCKOCTH, TTapaluIeTIbHBIX 1
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
[TonsATHs: MepeceKaromuecs MIOCKOCTH,
3 MePECEeKAIOIINECs MpsiMasi U TUIOCKOCTH; 1
MOJTYTIPOCTPAHCTBO
[IpaBuina n3o0pakeHus! Ha PUCYHKE :
4 MePECeKAIOIINECs TIOCKOCTH, 1
MePECeKAIOIINECs MpsiMasi v TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO
5 MHororpanHuku 1
N300paxenune npocTedmx
6 MIPOCTPAHCTBEHHBIX (pHUTYD, 1
HECYIIECTBYIOINUX O0OHEKTOB
7 AKCHOMBI CTEPEOMETPUH 1
8 AKCHOMBI CTEPEOMETPHHU U TIEPBbIE 1

CICACTBUA U3 HUX



CriocoObI 3a/1aHuUs IPSIMBIX U TUIOCKOCTEH B

9 npoctpancTBe. O003HAUCHUS TIPSIMBIX U
IIJIOCKOCTEN

10 N3o0paxenue ceueHnit Kyoa, KOTOpbIe
MIPOXOJIAT Yepe3 ero péopa

1 N3o0pakeHue ceueHnit Mpru3Mbl, KOTOPHIS
MIPOXOJIAT uepe3 ee pédpa.

12 N300pakeHne ceueHuil mupaMupl,
KOTOPBIE TTPOXOIAT uepes ee peopa.
N3o06paxkenune ceyeHunit mupamMuibl, Kyda u

13 MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 MX
pEopa. M3o0pakeHne epeceucHusI
ITOJIyYEHHBIX IIJIOCKOCTEM.

14 Mertona cienoB 11 HOCTPOSHUS CeUeHHH

15 CaoiicTBa niepece4eHni MpsIMbIX U
IIJIOCKOCTEN

16 [Ipumenenne MeTona Cie1oB s
MOCTPOEHUS CEUCHUH.

IToctpoenue ceueHuii B kyde 1o Tpém

17 ToukaM Ha p€opax. CozaHne BEBIHOCHBIX
YepTeKei U 3aIuCh IaroB MOCTPOSHUS
[TocTpoeHne ceueHuit B mupaMue mo TpéM

18 ToukaM Ha p€opax. CozaHne BEBIHOCHBIX
YepTeKei U 3aIuCh 1aroB MOCTPOSHUS

19 [TocTpoenue ceuenuii B mupamue, Kyoe mo

Tp€M TOouKam Ha pEOpax.




20

21

22

[Toctpoenue ceuenui

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLMOHANIBHBIX 0Tpe3kax. [logodue
TPEYrOJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX YepTexax. McTopus pa3BuTus
IJIAHUMETPUHU U CTEPEOMETPHH

23

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionoxeHue npsMbIx B
npoctpancTBe. CKpelBaroLUIecs MpsMble.
[Ipu3HaKy CKpEIMBAOIIMXCS TPSMBbIX.
[TapamtenpHbIe IpsIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM IMapajuIeIbHON
JAHHOM NPSMOU, TPOXOSIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKalIeH Ha JaHHOU
npsMoi. JlemMma o nepecedeHnn
MapajuIeIbHBIX MPSAMBIX IUNIOCKOCTBIO

26

27

[TapamnenpHOCTB TpeX MpsIMBIX. Teopema o
TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

[TapannenpHOE NPOEKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA NapaAJUIEIBLHOTO
npoektupoBanus. 300paxkeHne pa3HbIX
¢buryp B napaienbHON IPOEKLINUN




28

[MenTpanbsHas npoekuus. Yroiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEX/1y IPSIMbIMU

29

30

31

32

33

34

3azaym Ha JOKa3aTeNbCTBO U
UCCIICIOBAHKE, CBA3AHHBIE C
PaCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

[TonsTHA: TapauIeIbHOCTD MPSIMON 1
IUIOCKOCTH B MpocTpancTBe. [Ipu3Hak
NapauIeIbHOCTH MPSIMOH M TUTOCKOCTH.
CaoiicTBa napamuienbHOCTU IPSIMOU U
IUIOCKOCTH

I'eomeTpuuecKkue 3ajaun Ha BHIYMCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
MapaAJUIEIbHOCTHIO NMPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAILETO Yepes
JAHHYIO MIPSAMYIO Ha YepTekKe U
[apajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

[TapannenbHas NpoeKuus, NIPUMEHEHUE JUIs
MIOCTPOEHHSI ceueHul Kyba u
napayuienenunena. CpoiicTea
napajiesienumne1a 1 mpu3Mbl

[TapannensHele ockocty. [IpusHaku
MapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema o mapajieIbHOCTH U
C€ANMHCTBEHHOCTH IIJIOCKOCTH, npoxo;mmeﬁ




36

37

38

yepes3 TOUKY, HE MPUHAIJICKALLYIO TaHHON
IJIOCKOCTHU U CJIEJICTBUA U3 HEE

CaolicTBa napajuielbHbIX IIJIOCKOCTEH: 0
MapajuIeIbHOCTH TPSIMBIX TIEPECEUCHUSI TIPU
MEePECCUCHHUH IBYX MapaJlIeIbHBIX
IIJIOCKOCTEN TpEThen

CaoiicTBa mapamienbHbIX IIIOCKOCTEH: 00
OTpe3Kax MmapajuieIbHBIX MPSMBIX,
3aKJIIOUEHHBIX MEX]Ty MapaieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSIMHU

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napaenenumnena

Brruncnenue I1MH OTpe3KOB B Ky0Oe U
MPSIMOYTOJIBHOM TapajuieenuIe e

42

[lepneH MKy IIPHOCTH NPSMOU U
IIJIOCKOCTH.

43

44

[Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH

TeopeMa 0 CyleCTBOBAaHUH U
€AVMHCTBEHHOCTH IIPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U




MEePHEHIUKYISIPHON K IIIOCKOCTH

[11n0ckoCTH ¥ IepIEeHAUKYISIPHbIE UM

45 IpsIMble B MHOIOI'PaHHHUKaX

46 [1n0cKOCTH ¥ IEPIEHANKYISIPHBIE UM
IpsIMble B MHOTOT'paHHHKaX

47 [lepneHuKyIsp U HAKIOHHAS.

48 ITocTpoeHue neprneHanKyIspa U3 TOYKU Ha
IPSIMYIO

49 Teopema o TpEX mepreHANKYIApax

50 OO6parHas TeopeMa o TpEX
HepIeHINKYIIpax

51 Yron Mexay CKpeuuBaromuMHUCs
MPSIMBIMU

59 [Tonck meprneHANKYISIPHBIX TPSIMBIX C
MTOMOMUIBIO NEPIIEHIUKYJISIPHBIX MIIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [TocTpoenue ceuenunii kKyba U IPU3MBI C
MTOMOLIbIO0 OPTOTOHAJILHOM MPOEKINH
ITocTpoeHue ceyeHuit MpaBUIbHOMN

55 MMUPaAMUIBI C TIOMOIIIBIO OPTOTOHATBHON
MPOEKIINU
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuil B
MHOT'OI'paHHHKaxX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U

IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU



58
59

HpaBI/IJ'IBHBIe MHOTI'OI'paHHUKH.

Pacuér paCCTOHHI/Iﬁ OT TOYKH A0 IINIIOCKOCTH

60

CriocoObl OIyCTHTD MEPIIECHANKYIISPHI:
CUMMETpPHUS, CABUT TOYKH 110 NapALIIEIbHOU
IpsAMON

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacMoJI0KEHUE MPSMBIX U TIOCKOCTEH B
npoctpaHcTae"

[ToBTOpEHME: Yyroy MeXay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKpCHIMBAIOIIUMUCH IPAMBIMU B
MPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYMCICHUS
yrjla MeXy NPSIMBIMU B MHOTOI'paHHUKAX
JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YTJI0B IBYTPaHHOTO yria
[TepnenaukynspHsle m1ockocTH. CBONCTBA
B3aUMHO IEPIECHAUKYIIAPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaANKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepPECEUCHMS JBYX MIIOCKOCTEN




69

70

NEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH
[IpsiMOyTONBHBIN MapajuIeNenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

TeopeMa 0 nMaroHany NPsIMOYTOJIBHOTO
napajuiesienune1a u cieCTBUE U3 Heé

71

72

73

74

CrepeomeTpuyuecKie U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
pacIoN0KEHUEM NPSIMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECCA ITPSAMBIC,
mapaJjiCJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OrpaHHUKax

[Tapa napaiesbHbIX IJIOCKOCTEN Ha
CKPELIUBAIOIIMXCS MIPSMBIX, PACCTOSTHUE
MEXIYy CKPEIIHUBAIOIUMUCS NIPSIMBIMU B
MIPOCTBIX CUTYALMSX

Paccrosnue oT TOUYKH A0 IIJIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Brruucnenue pacctosHuA MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMH C IIOMOIIIBIO
MEPIEHUKYISIPHON ITIIOCKOCTH

76

77

TpéxrpaHHbIll yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOpEMbI KOCHHYCOB U CHHYCOB JJIsi
TPEXTPAHHOTO yIJIa

DneMeHTHI CPepUIecKOil TeOMETPHH:




I€oAC3NYCCKUEC IMHHUHN Ha 3emite

Kontposbnas padota "Yribl u

78 " 1
paccTosHus

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK 1
U €ro 3JeMEHTHI"

80 [Tupamupa. Buasl nupamua. [IpaBunsaas 1
nupaMuia

81 [Tpusma. Ilpsimast 1 HaKIOHHAsI IPU3MBI. 1
[IpaBusibHas npu3Ma

82 [IpssmMo#t napaienenunen, NpsMOyroIbHbIA 1
napaiesnienumne1, Kyo

83 Brimykible MHOrorpanHuku. Teopema 1
Ditnepa
Brimykibsle MHOrorpanHuku. Teopema

84 Olinepa. [IpaBunpHBIE U TOTYIPAaBUIIbHBIE 1
MHOTOT'PaHHUKHU

85 KonTtponsHas pabora "MHoOrorpaHHUKH" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1

91 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1

92 PasnoxxeHne BekTopa 1mo 6azucy Tpéx 1




BCKTOPOB, HC JIC)KAIIIUX B O,HHOI71 IIIIOCKOCTH

93 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
94 CkansipHOE TIPOU3BEICHUE

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
9 Brruncnenue yriia Mexry BEKTOpaMu B 1

MIPOCTPAHCTBE
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 1
100 Hroroast koHTpobHAs paboTa 1
101 Hrorosas koHTpoJIbHAsT paboTa 1
102 O000111eHIE U CUCTEMATH3aIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTposbHbie
Bcero oOpa3oBaTe/ibHbIE
padoThbI
pecypchl

1 [ToBTOpenue Tembl "KoopauHaTel BEKTOpa 1

Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
9 [ToBTOpenue tems! "CkanspHoe 1

IIPOU3BEIEHUE BEKTOPOB"
3 [loBTOpenue Temsl "Bprunciienue yria 1

MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1

MPOXOSIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1

YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1

pOrpaMMHUPOBaHKE
9 JIuneliHbIE HEPABEHCTBA, JIMHEMHOE 1

IPOrpaMMUPOBAHNE
10 AHanuTHYECKHe METO/IbI pacuéTa yria 1

MEXly MPSMBIMH B MHOTOIpaHHUKAX
11 AHaJIUTHYECKHE METO/BI pacuéTa yria 1




MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHUKAaX

®dopmysia pacCTOSHHSI OT TOUKH J10

12 IUIOCKOCTH B KOOPJAWHATaX

13 HaxoxaeHne paccTOsSHUN OT TOYKHU J0
TUIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUN OT TOYKH 10
TUTIOCKOCTH B MPABUIIBHON TUPAMUIE

15 KoHTposbHas padota "AHamuTH4yecKas
reomerpus"

16 CeueHust MHOTOTPAHHHUKOB: CTaHIAPTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHHst MHOTOTPAHHUKOB: CTaHAApTHBIC

18 MJIOCKOCTH, TIEPECeUEHUs PSIMBIX U
IIJIOCKOCTEN

19 [TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHbIe TPSIMBIE U TNIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannenbHble NPSMBIEC U TUIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIUBAIOIIUMHUCS
PSIMBIMHU
[TeprieHIUKYISIpHBIC TIPSIMBIC U

99 TUIOCKOCTH: CTaHJAPTHBIE Maphl

NEPNCHAUKYIISTPHBIX IJIOCKOCTEH U
MMpAMBbIX, CHUMMCTPHUU MHOT'OI'PAHHUKOB




23

[IepnieHauKyIsIpHBIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHAUKYIIIPAX

24

25

26

[leprieHquKyIsIpHBIE TIPSIMBIE U
MJIOCKOCTH: BBIUUCIICHUS JUTUH B
MHOTOIPaHHHUKAX

HOBTOp CHUC: TJIOIIaA1 MHOI'OYTOJIbHUKOB,

(bopMyIIBI TS TIIOMIAICH, COOOpasKEHHUSI
nmonoous

HOBTOp CHUC: TJIOIIaA1 MHOI'OYT'OJIbHUKOB,

(bopMyIIBI TS TIIONIAICH, COOOpaKEHHUSI
nmonoous

27

HOBTOp CHUC: TJIOIaA1 MHOI'OYT'OJIbHUKOB,

bopMyITBI 1S TUTOMIAEH, COOOpaKEeHUS
noxoous

28

29

30

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAN TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100ust

[Tnomany ceyeHnii MHOrOrpaHHUKOB!
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS O 100Mst
KonTtponshas padora "[loBTopenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJuleenumneaa




3anmaun 00 yABOCHUHU Ky0a, 0 KBaJApaType

32
Ky0a; 0 TPUCEKIUH yTia
CrepeomeTpHyecKre 3a/1a4u, CBS3aHHbIE C

33 00BEMOM TIPSMOYTOJIBHOTO
napaJienenumneaa
[puknagHble 321241, CBI3aHHBIE C

34 BBIUKCJICHHEM 00BbEMA MPSIMOYTOJILHOTO
napaJuleenuneaa

35 O06BEM psAMON TIPU3MEI

36 CrepeomeTpHyecKre 3a/1a4u, CBS3aHHbIE C
BBIYUCIICHHEM 00BEMOB TIPSMOI TTPU3MBI

37 [puknagHble 3312491, CBI3aHHBIE C
00BEMOM MPSMOI TPU3MBI
Boruncnenue 00bEMOB TeIN ¢ TOMOIIBIO

38 onpeaenénHoro uarerpaita. O0bpém
HAKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

39 onpeaenénHoro uarerpaita. Oobpém
HpaMUIBI

40 ®dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MUPaMHJ] C OOLIUM yTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPaMH/L C OOLIUM yTIIOM

4 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHbIE C




00BbEMaMH TUPAMHUIBI

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 06bEMOB. Briunciienue
paccTOsTHUSA JI0 TUIOCKOCTH

47 KonTponbnas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 o0pa3yronye HWIHHIPHIECKON
MMOBEPXHOCTHU

49 wnmuaap. [psamoi KpyroBon HUIUHAP.
Inomaae MOBEpXHOCTH LMIIMHAPA

50 Konuyeckas moBepXHOCTbh, 00pa3yrolue
KOHHYECKOU NoBepxHOCTH. KoHyC

51 CeueHue KOHYyca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceuéHHblil koHyC. M300pakeHue KOHYCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTU KOHYyCa

55 CrepeomeTprdecKue 3a1a4u Ha




JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
MMOCTPOEHUEM CEUECHUM LMIIMH]IPA, KOHYyCa

CTCpGOMeTpI/I‘ICCKI/IC 3aJa4M Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUH IMIIMHIPA, KOHYCa

57 [TpuknamHbIe 3a7a49u, CBSI3aHHBIC C
UIMHAPOM

58 [IpuknanHbie 3a1a4M, CBSI3aHHBIC C
[IUTHHPOM

59 Cdepa u map
[lepeceuenue chepsl u mapa ¢

60 m1ockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bu u m300pakenue mapa
[epeceuenue chepsl u mapa ¢

61 m1ockocThio. Kacanue mapa u cdepsl
TUTOCKOCTBI0. Bu 1 m300pakenue mapa

62 VYpaBuenue chepsl. [Inomans chepst u eé
yacTen

63 Cummerpus chepsl 1 mapa
CrepeomMeTpruYECKHE 3a/1a4l HA

64 JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO
CrepeomMeTprUYECKHE 3a/1a4l HA

65 JIOKa3aTeJILCTBO U BEIYHCIICHHE,

CBsI3aHHBIC CO c(hepoil U mapom,




IIOCTPOEHUEM UX CEUEHUH TIJIOCKOCTHIO

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC CO

66 .
chepoit u mapom
[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,

67 BBIUMCJIEHUSI B OKPY>KHOCTH, CTaH/IapTHBIE
monoous

68 Paznnunble kOMOMHALIMY TeJ BpalllEHUs U
MHOTOI'PAaHHUKOB

69 3anauu no teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

71 KontponbHas padota "Tena u
MOBEPXHOCTHU BpaleHus"

7 O6béMm nmnuaapa. Teopema 06 00bEMe
NpsIMOTO HUJIMHAPA

73 Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO
onpenenénHoro uHTerpana. O0bEM KoHyca

74 ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa

75 CrepeoMeTpHUEeCKHE 3aJa4l, CBA3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMH/PA, KOHYCa

76 [Ipuknagaeie 3agaun o Teme "OO0BEMBI 1
IUIOLIA/IM TOBEPXHOCTEN TEn"

77 O0BEM 11apa u MapoBOTO CEKTOpA.

Teopema 06 06BEme mrapa. [Tnomans




cdeprl. CTepeoMeTprUeCKUe 3a/1a4H,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1Iapa, IapoBOro CerMeHTa 1 MIapoBOro
CEeKTOpa

78

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM Iapa u
iomaabio cepobl. COOTHOMICHHUS MEXITY
IUTOINAASIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEN

79

[TomoOHBIE TENa B IPOCTPAHCTRBE.
N3menenne 00bEMa pu 1o 100UH.
CrepeoMeTpHUSCKUE 33]]a9H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TEJ U IJIOIIA IeH
MIOBEPXHOCTEN

80

81

82

Kontponbnas padota "[lnomann
MTOBEPXHOCTH U 0OBEMBI KPYTJIIBIX TeN"

JBmxeHus npoctpancTBa. OTOOpakeHusl.
JIBroxkeHus U paBeHCTBO ¢uryp. Oouue
CBOMCTBA JBUYKEHUU

Buab! nBrkeHMit: apauieNIbHBIN IEPEHOC,
LEHTpAJIbHAsI CHMMETPUS, 3€pKajbHAs
CUMMETPHUS, IOBOPOT BOKPYT IIPAMOU

83

[IpeobpazoBanwus nomoowus. [psmas u
cthepa Diinepa

84

85

FCOMCTpI/ILIeCKI/IC 3ala4yu Ha IIPUMCHCHUC
JABUXCHUA

KonTtponbHas pabora "BekTops! B




86

87

88

89

npocTtpascTae”

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOJ10B Kypca reometrpun 10—11 knaccos,
cUCTeMaTu3allus 3HaHUi:
"IlapanmienbHOCTb NPSAMBIX U IJIOCKOCTEN B
npocTpaHcTae”

O6o06matomee moBropeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHui: "BekTopsl B
npocTtpaHcTae”

O6o06matomee moBTopeHue 11 moHsATHI 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocTpaHcTae”

Ob6o6uaroree noropenue 11 noHsATH U
MeTo/10B Kypca reomerpun 10—11 knaccos,
cuctemaruzaius 3HaHuii: "OobeM
MHOTOTpaHHHKaA"

90

O6o06matomiee moBTopenue 11 moHsTHil 1
MeTOoI0B Kypca reometpuun 10-11 kmaccos,
cucTeMaTu3anus 3Hanui: "Oo0beM
MHOIOTrpaHHHKaA"

91

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTtu3anus 3Hanuil: "Ilnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIBIX TENI"

92

O6o06matomiee moBTopenue 11 moHsTHi 1




MeTOo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[Inomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TN

93
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HtoroBast kKoHTpoJIbHAs paboTa

Wrorosas KoHTpoJBbHAS paboTa

95

96

97

98

[ToBTOpeHue, 0600IICHNE U
crucTemMaTu3alurs 3HaHUI

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKHU U €€ pOoJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAyKHU U €€ pOoJib B Pa3BUTHH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

HcTopust pazBuUTHS CTEPEOMETPUH KAK
HayKH U €€ poJIb B Pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

99

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ pOoJib B Pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

100

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM




Wcropus pa3BuTUs CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

101 WHXEHEPHBIX U KOMITBIOTEPHBIX .
TEXHOJIOTHI
Hcrtopus pazButus crepeoMeTpun Kak

102 HayKd U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1

VWH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

Maremaruka:anredpa 1 Hagasla MaTeMaTHIECKOro aHainu3a,reomerpust. JI C

Aranacsan u np .I'eomerpus ,10-11knaccsl. U3narensctBo "[Ipocsenienue”

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
3uB b I' u np "3amaun no reomerpun7-11";JIuteunenko B H "T"'oToBumMcs k

EI'D"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET






