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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 M MPEAMETOB
T'YMaHUTAPHOTO UK. [ToCKONIBbKY JIornueckoe MbllIuIeHHe, (OpMUPYEMOE TIPU
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-HAYyYHOTO
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 «MartemaTtuka U HMHPOPMATHKa» Yepe3 O0eCIeUeHHE BO3MOXKHOCTU
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 (PHUTYypax 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  BIAJACTh  OCHOBHBIMH  TOHSTHUSIMH 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 YMEHHWsS paclo3HaBaTh Ha YEPTEKax, MOJACTIX U B
peaIbHOM MHUpPE MHOTOTPAaHHWKM H Tella BpalleHHs, KOHCTPYHPOBAThH
reOMeTpUUECKUEe MOJIEIH;

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



dbopMHupOBaHUE YMEHHS BJIaJIETh METOJIAMH JTOKA3aTEIbCTB U aJITOPUTMOB
pelIeHUs], YMEHUS UX MPUMEHSTh, MPOBOJIUTH JOKa3aTEIbHbBIE PACCYKIACHUS B
XOJIe PEIICHHS CTepPEOMETPUYECKUX 3ajady M 3a7a4 C M[PaAKTHYECKUM
comepkaHueM,  GOpMHpPOBAHHUE  MPEACTABICHUS O  HEOOXOJUMOCTH
JIOKa3aTEIbCTB IMPU OOOCHOBAHUM MAaTEMAaTUYECKUX YTBEPKICHUN UM POJIU
AKCMOMAaTUKH B IPOBEACHUU JIEYKTUBHBIX PACCYKIACHUM;

pPa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM oOyyaromxcs, M03HABATEILHON aKTUBHOCTH,
UCCJIeI0BATENLCKUX YMEHUHN, KPUTUUYHOCTU MBIIUJICHUS, HTHTEpeca K U3YUSHHIO
rEOMETPUH;

dbopmupoBaHue (yHKITMOHATBHOMN TPaMOTHOCTH, peneBaHTHOU
F€OMETPUU: YMEHUS PACNO3HABaTh MPOSABICHUS T'€OMETPUUYECKUX MOHITHUH,
00BEKTOB M 3aKOHOMEPHOCTEHW B PEATbHBIX JXU3HEHHBIX CUTYallUsX U TIPU
M3YUYCHUHM JIPYTMX YYEOHBIX NPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICIMPOBAHUSI pEATbHbIX CUTyallui, UCCIEIOBAHUS
MIOCTPOCHHBIX MOJIEJICH, MHTEPIPETAIIMU MTOTYUYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpPKATEIIbHBIMU JIMHUSIMU y4eOHOTo Kypca «l'eomeTpusi»
B 10-11 kmaccax sBistorcs: «IIpsiMble M TIJIOCKOCTH B MPOCTPAHCTBER,
«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 YU4eOHOTO Kypca,
a (dopMUpOBaHHE JIOTMYECKUX YMEHUU paclpenensercss HE TOJbKO MO
COJICp)KATENIbHBIM JIMHUAM, HO U 10 ToaaM oOyuenus. ConaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yJibTaTaM OCBOCHHS
®denepanbHOl paboueld MporpaMMBbl, paclpefeEéHHBIM 0 TojaM OOy4eHHS,
CTPYKTYpUpPOBAaHO  TakuM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIUITHAIBHBIM BOMpOcaM OOyuaromiecs oOpaiaiuch HEOAHOKPATHO. DTO
MO3BOJIAET OPraHU30BaTh OBJAJCHUE TCOMETPUYCCKUMHU TOHATHSIMU H
HaBBIKAMH TIOCJICIOBATEILHO M TOCTYMATEIbHO, C COOMIOACHUEM MPUHITUIIA
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 s guddepeHmmanuu  00ydeHUs, 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 Oyaymie mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEXTY
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: MEPECEKAOIIUECH,
napaJjIesibHble M CKpelMBaroIIuecs InpsMble. lIpu3Haku CKpelmuBaroniuxcs
npsaMbiX. [lapajuienpHOCTH  HPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
MapajulesibHble MpPsSMbIE B IPOCTPAHCTBE, MNAPAUICIBHOCTH TPEX IMPSAMBIX,
MapajuIeIbHOCTh MPSAMOW M IUIOCKOCTH. [lapayuiensHO€ ©  IEHTpaiIbHOE
IPOEKTUPOBaHUE, H300paxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajljIebHOTO
npoekTupoBaHus. M3o0paxkenue puryp B mapajuiebHOW MPOEKUUHU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIy NPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajUIeibHbIE  IIJIOCKOCTH,  CBOMCTBA
napajuie’dbHbIX IUIOCKOCcTe. Ilpocrelime mnpocTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTU: TETPaA3p, MapajlIeIenuIIe]l, IOCTPOCHUE CEYCHU M.

IleprieHIMKYISAPHOCTD IPSIMOM U INIOCKOCTH: NIEPIIEHAUKYJIIIPHBIE IIPSMBbIC
B IIPOCTPAHCTBE, NPSMBIE MapAJUICIbHBIE U NMEPHEHAUKYJISPHBIE K TJIOCKOCTH,
MPU3HAK NEPNEHAUKYJSIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHMUE.
IleprieHAMKyIsIp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKM J0O IUIOCKOCTH,
paccTosiHue OT MNpsIMOW JO IJIOCKOCTH, MPOEKIHS (Urypbl Ha IUIOCKOCTD.
[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.
Kparyaiiiune myTd Ha MOBEpPXHOCTM MHOTOrpaHHUKa. Teopema Ouiepa.
[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
paBWiIbHAs MUPAMMIA, NPaBUIbHAS TPEYroJibHAas NUpamMuia U NPaBUIbHBIA
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,
IUIOIIAJ (b OCHOBaHUI, TeopeMa O OOKOBOW IMOBEPXHOCTU NPSIMON MPU3MBIL.
[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
HaIpaBJICHHbIC BEKTOPHI. PaBeHCTBO BEKTOpPOB. JleMCTBUS 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. IIpaBwino mapamnenenunena. 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
cheppl M IUIOCKOCTH, KacareibHash IUIOCKOCTh K cdepe. M3o0paxeHue 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 TPU3MBI, IWIMHApPA, TUpamMuabl U KoHyca. OOBEM 1mapa u
IIaPOBOT'0 CErMEHTA.

KomMOuHanuu Ten BpallleHus U MHOTOrpaHHHUKOB. [Ipu3ma, BIucaHHas B
HWINHAP, omnucaHHas okoyo uuiuHApa. I[lepeceuenue chepbl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockocTbio. [loHsATHE 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 Guryp. [IpeoOpazoBanue nomodbusi, romoretus. Pemenue 3anau Ha
IJIOCKOCTHU € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKAX METOOB.

[TocTtpoeHne ceyeHHii MHOTOTPAHHUKOB W TEJl BpALUCHMS: CEUYCHHS
munHapa (MapauieIbHO W MEPHEeHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapanienbHbIE OCHOBAHUIO M MPOXOJAIIME Yepe3 BEPIIMHY), CEUCHHUS Iapa,
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 BEKTOPHOrO0 yMHOXeHHs. IIpsmoyrosibHas
cucTeMa KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTtOpa. PasnoxkeHwue
BekTOopa 10 ©0asucy. KoopauHaTHO-BEKTOPHBIH METOA TMpU PEHICHUU
FeOMETPUYECKUX 3a]1a4.

JIBU:KEeHUsA B IPOCTPAHCTBE

JIBmxkeHus: mpoctpancTBa. OtoOpakeHus. J|BukeHus U paBeHCTBO (UTYD.
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 PA3IUYHBIX CTPYKTYD, SIBJICHUIA,
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 APYTrUX 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
NEATENIbHOCThI0 YYEHOTO, OCO3HAHHWE JIMYHOTO BKJIaJga B IOCTPOCHUE
YCTOMYHMBOTO OYyyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pELICHUH, pacCykJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIEKTaM Pa3JIMUYHbIX BUJIOB 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 3aHATUNA U OTIbIXA, PETyJsipHas u3nuecKas akTUBHOCTD), (PU3HUECKOE
COBEPIIICHCTBOBAHHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEILHOMN
NS TEIbHOCTbIO;

6) TpynoBoe BocniuTaHue:



FOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
pasnmuyHbiM  chepaM  TPOo(PEeCcCCHOHATBLHON  ACATENBHOCTH, CBSI3aHHBIM 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 3aJ]1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JI0OTHYEeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh DKOJOTHUUYECKOM KYJbTYphl, NOHUMAHHUE BIUSHHS
COIIMAJIbHO-D)KOHOMHUYECKUX  TMPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU W
COIIMAJILHOM Cpejibl, OCO3HaHUE TIJIO0AJBLHOIO XapakTepa 3KOJOTUUYECKUX
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 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsA HAyKH M OOIIECTBEHHOW MPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHd KakK cqepbl YeIOBEUECKON MeATeIIbHOCTH, ATANoOB €&
pa3BUTUSI ¥ 3HAYMMOCTH JJISl PA3BUTUS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTEMaTHUYEeCKON KYyJbTYpOH Kak CPEJCTBOM IO3HAHUS 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 CYLIECTBEHHBIE NMPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHA MEXIy TMOHATUAMH, (HOPMYIHMPOBATH
onpeaeIeHus HOHSTHH, yCTaHaBJIUBATh CYILIECTBEHHBIN NPU3HAK
Kjaccu(UKauy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJUMOTO aHAJIN3a;

BOCIPUHUMATh, (OPMYJIHMPOBATh W  NPeoOpPa3OBbIBaTh  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 AapTyMEHTAIIUIO,
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 uccienoBaTeIbCcKHe 1eiiCTBUS:

HCITOJIB30BaTh BOMPOCHI KaK WCCIICIOBATCILCKHN WHCTPYMEHT ITO3HAHMSI,
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;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
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 HHPOPMAIIUH, 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 HHPOPMAIIHIO, MPEACTABIATh €€ B pa3IMUHbBIX (popmax,
WJUTIOCTPUPOBATH TpauuecK;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

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



3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PEUICHUS
3a/71a4l, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIbTaT;

B X0J1e 00CYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYK/1aeMOM TEMBI,
npoOemMbl, pelraeMor 3ajJauyd, BBICKA3bIBaTh WJIEU, HAICJICHHbIE Ha IOUCK
pElIEHUs], COMOCTABJISITh CBOU CYXJEHUS C CYXKICHHUSIMU JPYTUX yYYaCTHUKOB
nauanora, 0OHapy>KMBaTh Pa3IMune M CXOJICTBO TO3UIUH, B KOPPEKTHOU (hopme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

OPENCTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTA,
UCCJICIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATH (POPMAT BBICTYIUICHHS C
y4ETOM 3aJ1au PE3CHTAIUU U OCOOCHHOCTEH ay IUTOPUH.

PerynsiTuBHbIE YHUBepPCcAJbHbIE YueOHbIe el CTBUSA

Camoopranusanus:

COCTABJISITh TUTAH, aJITOPUTM PEIICHHS 3a]]a4H, BBIOUPATh CIIOCO0 PEIICHUS
C y4y€TOM HMEIOIIUXCIA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN € Y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb, SMOIUOHAJIbHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEIHLHOM pedIeKCMM Kak OCO3HAHUS
COBEpIIIAEMbIX JEHCTBUM W MBICIUTEIBHBIX TMPOILIECCOB, WX PE3yIbTaTOB,
BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSI IMpoIlecca U pe3yibTara
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUH
3a/ladyd, BHOCUTb KOPPEKTHUBBI B JIEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUSM, OOBICHATH
MPUYMHBI JTIOCTHKCHUS WM HEAOCTHIKEHHUS PEe3yJbTaTOB JIESITCIBHOCTH,
HaxOJIUTh OMMOKY, JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh W  WCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyIbHOW palbOThl MPU PEIIeHWH YYEOHBIX 3a]ad, MPUHUMATH IIENb
COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOW PadOTHI,
pacnpenesnsaTh BHIIbI padoT, TOTOBAPUBATHCS, 00CYXKIaTh 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 JCHCTBHUS C JAPYTMMH YJICHAMH KOMAaHbI, OIICHHBATH



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, MPSIMBIX 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 Mapaienenunes, 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 HW300paKeHUs
¢uryp Ha TIOCKOCTH;

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

BBIYUCIIATh IUIONIAA TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nipamMuia), TCOMETPUYECKUX TEN ¢ TpUMEHEHHuEM HOopMYIT;

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

CBOOOJTHO OTMIEPHPOBATH MOHSITHUSAMHU, COOTBETCTBYIONIUMHU BEKTOpPaM H
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 CIIOKHOCTH;

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
yepTekax 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 MOJEIIN C UCIIOJIb30BaHUEM
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
COCTaBHOM YacTu (pyHJaMEHTa pa3BUTHS TEXHOJIOTH.

K xonmy 11 kiaacca oOyyaromuiicss HayqUTCs:

CBOOOJHO ONEpUPOBATh MOHATUSMH, CBSI3aHHBIMU C LIUJIMHIAPUYECKOM,
KOHMYECKON M c(epuuecKoil IMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
HOJTyYeHUS;

ONEpUpPOBaTh TMOHATUSMH, CBSI3AHHBIMM C TEJIaMU  BpalllCHUS:
HWIMHIPOM, KOHYCOM, chepoil U mapom;

pacno3HaBaTh Teja BpalleHHus (UMIUHAP, KOHYC, cepa W 1map) u
OOBSCHATH CIIOCOOBI MOTYYEHHsI TEJ BpaLCHMS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPePhl U MIOCKOCTH;
BBIYUCTISTh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIICHUS,
00BEMBI U TUIOLIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAILLECHUS,
r€OMETPUYECKUX TeJ C TPUMEHEHUEM (HopMyIT;

CBOOOZIHO ONEpUPOBATH MOHATUSMH, CBS3aHHBIMU C KOMOWHAIUSMU
TEJ BpallleHWs ¥ MHOTOIPAaHHUKOB: MHOTOIPAHHUK, BIIMCAaHHBIA B
cdepy U ONUCaHHbIN OKOJIO cdepbl, chepa, BNUCAaHHAS B MHOTOTPAaHHUK
WM TEJIO BPAILICHHUS;

BBIUUCIISATh COOTHOIICHUS MEXIy IUIOHIaJIMU TIOBEPXHOCTEH 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 YPAaBHEHUEM 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 IMOHATUSIMH, CBA3aHHBIMH C JBH)KEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh HM300paXKEHUS] MHOTOIPAaHHUKOB M TENl BpalleHHs Mpu
NapaJJIeIbHOM IIEPEHOCE, LEHTPAJIbHOM CHUMMETPUH, 3E€pKaJIbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus o100us;
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 IPOECKTUPOBAHHUSI, METO IEPEHOCA 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;

pemaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOILICHUW U
HAXO0XKJIECHUE T€OMETPUUECKUX BEJIMYNH;

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

OPUMEHSATh  TOJyYeHHbIE 3HAHUSL HA MpaKTUKEe: CpaBHUBATb,
aHaIM3UpPOBaTh M OLIEHUBATh peajbHbIE CHUTyallud, NPUMEHATH
M3YYEHHBIE TTOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOMCKA PEIIEHUS
MaTeMaTHUeCcKu  CcHOpMYIHpPOBAaHHOW  MTPOOJIEMbI, MOAEIUPOBATH
peanbHble CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOEHHBIE



MOJEJIA C MCHOJb30BAHUEM T'€OMETPUUYECKUX IOHATUH U TEOPEM,
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
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 0
9 B3anmHOE pacnosioxKeHue NpsiMbIX B 6 1 0
IIPOCTPAHCTBE
3 [TapannenabHOCTh NPSIMBIX U TUIOCKOCTEN B 8 0 0
MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHOCTb MPSIMBIX U o5 0 0
IUIOCKOCTEN B POCTPAHCTBE
5 VYriel U paccTOsTHUS 16 1 0
6 MHororpanHuKu 7 1 0
BekTtopsl B mpocTpaHCTBe 12 0
3 [ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aIHS 5 5 0
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uupoBbIe
Ne ii/m P Kontpoabnsie IlpakTuueckue (udpp )
MPOrpaMMbl Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchl
1 AHaMTHYECKass TEOMETPHS 15 1 0
) [ToBTOpEHME, 0606meHPUIe " 15 1 0
CUCTeMAaTH3aI¥sl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17 1 0
Tena Bpatenus 24 1 0
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 0
KPYTJBIX TEJ
6 JIBYOKEHUS 5 1 0
7 [ToBTOpEHuUeE, 0606HI€HI:I€ u 17 2 0
CUCTeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne
n/n

Tema ypoka

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE IUIOCKOCTH, TTApAJUICIbHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

[ToHATHS cTepeomMeTpun: TOUYKA, IIpsAMasd,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHBIC
npaBuiia H300paKCHUS Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[MousTHs: IEpeceKaronuecs MIOCKOCTH,

NIEPECEKAIOIINECS IIPsIMasi U IJIOCKOCTB;
MOJIyTIPOCTPAHCTBO

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIIuecs npsiMasi U TIO0CKOCTh;
HOJTYPOCTPAHCTBO

MHororpaHHuKH, U300paXkeHNE MPOCTEUIITNX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00bEKTOB

MHororpaHHUKH, H300paskeHHe TPOCTEHIITNX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00bEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIOCKOCTEH

10

N3obpakenue ceueHnit mupamMusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa.
N300paxeHne nepecedeHust MoayYeHHbIX
IockocTeil. PackpammBanne mocTpoeHHBIX
CCYCHUH pa3HBIMH [[BETaMH

11

N3o06paxkenue ceueHnii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa.
N300pakeHne nepeceueHus moryueHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTpOESHHBIX
CEUYEHUI Pa3HBIMU LIBETAMHU

12

13

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux peopa.
N3o6pakenue nepecevyeHus MOIydeHHbIX
IUIOCKOCTEN. PackpamyBaHie NOCTPOEHHBIX
CEYEHUI pa3HBIMU LIBETAMU

N3o06paxeHne cedeHnit mupamMmuipl, Kyoa u
IPU3MBI, KOTOPBIE POXOIAT Yepe3 ux peopa.
N3o6pakenue nepecedyeHus MoIy4eHHbIX
IUIOCKOCTEN. PackpamnBaHye NOCTPOEHHBIX




14

CEUYEHUM pa3HbIMU LIBETAMU

Merton ciaenoB sl TOCTPOCHUS CEUCHMI

15

Mertopa cieoB Ui HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil PSIMbIX U
IIJIOCKOCTEMN

16

17

18

19

20

Merton cieoB Uit HOCTPOCHUS CEUSHHI.
CBolicTBa nepece4eHnii MpsIMbIX U
IUIOCKOCTER

[Toctpoenue cedyeHuii B mupamue, Kyoe mo
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aUCh 1IaroB
MIOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM TouKkaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEN U 3alIUCh LI1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3alHUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamuse, Kyoe mo
TpéM TOUKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alUCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB




22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mctopust pa3BuTHs
TJIAHUMETPUH B CTEPEOMETPHH

23

24

25

26

27

28

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

B3anmHoOe pacnoyioxkeHue NpsMbIX B
npocTtpancTse. CKpenyBaronyecs npsmsle.
IIpu3Haku CKpeUBAIOIIUXCS IPAMBIX.
[TapaiensHbIe IpsIMBIE B IPOCTPAHCTBE

Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JAHHOM IPSIMOM, POXOSAIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKallled Ha JaHHOUN
npsMoi. JleMMa o nepecedeHnn
napaueIbHbIX MPSMBIX ITIOCKOCTHIO

[TapamienpHOCTB TpeX NpsiMbIX. Teopema o
TpEX MapauledbHbIX IPAMBIX. Teopema o
CKPEIIHBAIOIINXCS MPAMBIX

[TapamnensHOe poekTHpoBaHue. OCHOBHBIE
CBOICTBA NapaJlJIEIbHOTO POEKTUPOBAHUS.
N3ob6pakenue pa3Hbix Guryp B
NapauIeIbHON MPOEKINH

[lenTpanbHast MpoEKIMsA. YTOJI ¢
COHANPABJICHHBIMU CTOPOHAMHU. YTOJ MEXKIY
IPSIMBIMU

29

33}13‘11/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC,




30

31

32

33

34

CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[ToHsTHS: MapamIeIbHOCTh MPSIMON 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IJIOCKOCTH

['eomeTpuyecKue 3aJauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue cedyeHus, MIPOXOJAIIETO YePEs3
JAHHYIO NPSMYIO Ha YEPTEXKE U
[apajIeJIbHOTO APyrou npsmoit. Pacuér
OTHOILEHUN

[TapannensHas npoekuys, NPUMEHEHUE JIs
HOCTPOCHMS ceueHull Kyba n
napautenenunena. CpoicTsa
napaiesenumne1a 1 mpu3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IJIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U
CANMHCTBCHHOCTH ITIJIOCKOCTH, HpOXO)ISIHIGﬁ
yepe3 TOUKY, He MPUHAAJIeKAIyI0 JaHHON
MJIOCKOCTH U CJIEJCTBUS U3 HEE

36

CaoiicTBa napasuieIbHBIX TIOCKOCTEH: O
MApAJUIENBHOCTH IIPSAMBIX IIEpECEUeHUs IIpU




37

38

39

MNEPCCCYCHNU ABYX MapalJICJIbHBIX
IIJIOCKOCTEM TpeThen

CBoiicTBa mapaylICIbHBIX TIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKIIFOUEHHBIX MEXKy MapayieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUCHUU TIPSIMOi C
JIBYMsI MTapaJIeTIbHBIMU TI0CKOCTSIMHU

[ToBTOopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[IoBTOpEHUE: TPUTOHOMETPHUSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

CgoiicTBa Ky0a U IPSIMOYTOIBLHOTO
napajuleenue1a

Brruncnenue 1amH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM TapajieJenumnee

[IeprieHIMKyYIAPHOCTH MPSAMOMN U IIIIOCKOCTH.

[Tpu3HaK neprneHAUKYISIPHOCTH MPSIMOM U
IJIOCKOCTH

43

[IepnieHAMKyYIAPHOCTH MPSAMOMN U IIJIOCKOCTH.

[Ipu3Hak nepneHauKyISIPHOCTH IPSIMON U
IUIOCKOCTH

44

45

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOAIIEH
4yepe3 TOYKY MMPOCTPAHCTBA U
NEPIEHANKYISIPHON K ITIOCKOCTH

IInockoctu u NEPpNCHAUKYJISIPHBIC UM




46

MMpAMBbIC B MHOT'OI'paHHUKAX

[110CcKOCTH ¥ epIEHAUKYIISIPHBIE UM
psiMble B MHOTOTPaHHHUKAX

47

[Iepnenpukyssap u HaknoHHas. [loctpoenue
NEPIEHAUKYIISIPA U3 TOYKH HA NIPSMYIO

48

49

[Mepnennukymnsap u HakiaoHHas. [locTpoeHue
NEPIICHIUKYIISIPA U3 TOYKU HA TIPSIMYIO
Teopema o Tpéx neprieHAUKysIpax (mpsmast
u oOpaTHas)

50

Teopema o Tpéx nepneHAuKyIspax (nmpsmas
U oOpaTHast)

51

52

Yron MCKAY CKPCIINBAOMIUMUCS ITPAMBIMU

[Torck neprneHAnKYIIpHBIX TPSIMBIX C
MIOMOUIBIO NEPIIEHANKYJIIPHBIX INIOCKOCTEN

53

54

55

OpToroHanbHOE IPOEKTUPOBAHKE

[TocTpoenue ceuenuii kyoa, MpU3MBI,
IIPABWJIBHOM MUPaMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOU MPOEKINH
[TocTpoenue ceuenuii kyba, MpuU3MBI,
IPABWJIBHOM MUPaMU/IbI C TOMOIIBIO
OpPTOTrOHAJILHOM MPOEKINH

56

CuMMeTpHs B MPOCTPAHCTBE OTHOCUTEIBHO
wiockocTH. [Imockoctu cummerpuii B
MHOT'OI'paHHHKaX

57

[Ipu3Hak nepneHANKyJISIPHOCTH IPSIMON U
IIJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUU




58

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosSTHUM OT TOYKHU A0 TUNIOCKOCTH
Croco0bl OITyCTUTH NEPIICHINKYJISIPHI:
CUMMETpPHUS, CABUT TOYKHU IO MapalieIbHON
PAMOM

61

62

63

64

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

KoHTtposbHas padora "B3anMHoe
pacIoyioKeHne MPSIMBIX U TIJIOCKOCTEH B
npoctpaHcTae”

[ToBTOpEHMeE: yroy Mexay NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: Yyron Mexay
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/I‘-IGCKI/Ie MCTOABI BEIYUCIICHUA yIJIa
MCXKAY MPSAMBIMHA B MHOT'OT'PaHHUKAX

66

67

JIByrpansblii yroj. CBOMCTBO JTMHEWHBIX
YIJIOB JBYTPAHHOTO yTia
[lepnennukynsapuble niaockoctu. CBoiicTBa
B3aUMHO IEPIICHIANUKYJIIPHBIX IIJIOCKOCTEN

68

[Ipr3Hak nepneHIuKyJISIPHOCTH TIOCKOCTEN;




TeopeMa O IIPSIMOM IepeceUeHus IByX
IJIOCKOCTEN MEPIEHIUKYIISPHBIX TPEThEH
IUIOCKOCTH

69

70

[IpssMOyTONIBHBIN MTapajuieenume; Kyo;
M3MEPEHHUSI, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiejenumnea

Teopema o AuaroHanu NPSMOYTOJILHOTO
napasuieNienuea u cleCTBUe U3 Heé

71

CrepeomeTpruecKue 1 MpUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOJI0KEHUEM
MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpENTMBAIOIIUECS MIPSMBIE,
napajuieJbHbIe INIOCKOCTH B CTAHJAPTHBIX
MHOTOT'PaHHHUKAX

73

74

75

ITapa nmapaieNbHbIX IUIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXIY CKPEIIBAOIIMMUCS IPSMBIMU B
IIPOCTBIX CUTYaLHsIX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
pacCTostHUE OT MPSAMOM 10 MIOCKOCTH
Brruncnenue paccTosHUN MEX Ty

CKpCIIUBAOIHUMUCA ITPAMBIMHU C ITIOMOLIBIO
HCpHCHI[HKyHﬂpHOﬁ IJIOCKOCTH

76

TpéxrpaHHslid yroj, HEpaBeHCTBA JJIs
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TE€OpPEMbl KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yIJa




DneMeHTHI ChepUIECKOi TeOMETPUH:

77 1 0 0
reoIe3MuecKue JTMHUN Ha 3emIe

78 KoHnTtposnbHast padota "Yribl u paccTosHUS" 1 1 0

79 CI/ICTCMaTI/BaI_}'I/ISI 3HaHUN "MHOrOrpaHHUK U 1 0 0
€ro 3JEeMEHTHI

80 ITupamupa. Buasl nupamuy. [paBunbHas 1 0 0
nupamuia

81 [Tpusma. IIpsimast 1 HaKIIOHHASI TPU3MBI. 1 0 0
[TpaBuibHas mpu3Ma

82 [Ipssmoit napaienenunen, NpsMOyTroIbHbIN 1 0 0
napajuiesenunesn, Kyo
B .T

83 EIHyKJ'IBIe MHOTrOrpaHHUKH. Teopema 1 0 0
Ditnepa
Brinykisle MHOrorpanHuku. Teopema

84 Oinepa. IIpaBunpHbIE U TOTYTIPAaBUIIbHBIE 1 0 0
MHOT'OI'paHHHUKH

85 Kontponbnas padota "MHuororpanHuku” 1 1 0
IT

86 OHATHE BEKTOPA Ha IJIOCKOCTH U B 1 0 0
NIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1 0 0

88 PazHocTh BEekTOpOB 1 0 0

89 [IpaBuno napamnenenunena 1 0 0

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1 0 0

91 Paznoxxenue BekTopa 1o 6aszucy Tpéx 1 0 0

BCKTOPOB, HC JICXKAIIIUX B OJIHOH INIOCKOCTH




92 CkanspHoe mpou3BeCHUE 1 0 0
93 Brruuciienue yria Mexry BEKTOpaMH B 1 0 0
POCTPAHCTBE

94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1 0 0
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 0
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 0 0
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 0
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 0 0
99 O06001eHne U cucTeMaTu3alus 3HaHUK 1 0 0
100 HroroBast KoHTpoIbHAs paboTa 1 1 0
101 Wrorosas koHTpOJIBHAS paboTa 1 1 0
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
nugposeie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcbl

1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1 0 0

Ha IUIOCKOCTH M B MPOCTpaHCTBE"
9 [ToBTOpenue temsl "CkansspHoe 1 0 0

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1 0 0

MeX/1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1 0 0

IIPOXOJAIIEH uepe3 1B€ TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 0 0

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1 0 0

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe mpoun3BeaeHne 1 0 0
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1 0 0

MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEHOE 1 0 0

IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1 0 0

MeX1y NPSIMbIMH B MHOT'OTPaHHUKaX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1 0 0




12

MCKAY IMJIIOCKOCTAMU B MHOTOI'paHHHKAaX

dopmysia pacCTOSHUSI OT TOUKH J10
IJIOCKOCTH B KOOPAMHATAX

13

HaxosxaeHne pacCTOsSHUI OT TOUKH J10
IJIOCKOCTH B KyOe

14

15

HaxoxeHne pacCTostHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOW ITMPAMHUJIE

KontposbHas pabota "AHamuTudyecKas
reomerpus"

16

Ceuenus MHOTI'OIPpaHHUKOB: CTAHAAPTHLBIC
MHOTI'OrpaHHUKHA

17

18

Ceuenus MHOI'OI'PaHHUKOB: MCTO/J CJICOAOB

CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MIJIOCKOCTH, MIEPECEUEHUs MPSMBIX U
IJIOCKOCTEN

19

[TapannenpHbIE IPSMBIE U TNIOCKOCTH:
MapaJuIeIbHbIE CEUYEHUS

20

21

[TapannenpHble IPSMBIE U IUNIOCKOCTH:
pacy€r OTHOLIEHUM

HapaHJ'IeJ'ILHLIC MpAMBIC U TINIOCKOCTU: YTJIbL
MCKAY CKPCIIHNBAOIIUMUCSA TPAMBIMU

22

[IepnenaukynspHbIEC IPSAMBIE U INIOCKOCTH:
CTaHJapTHBIE NIapbl MEPIEHAUKYISPHBIX
IIJIOCKOCTEMN U MPAMBIX, CAMMETPUU
MHOTI'OTPaHHUKOB

23

[lepnenaukynspHbIEC IPSAMBIE U IUNIOCKOCTH:




24

TeopeMa O TpeX MepIeHIUKYIIpax

[lepnieniuKyIsipHbIE MIPSIMBIE U TUIOCKOCTH:
BBIUHCIICHUS IJTMH B MHOTOIPaHHUKAX

25

[ToBTOpEHUE: MJIOIIAIH MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
noxoous

26

27

28

29

[ToBTOpEHME: IOIMIATN MHOTOYTOJIBHUKOB,
(hopMyJIIBI IS TUTOIAEH, COOOpaKeHUS
mopoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(hOopMyJIIBI IS TUTOIAEH, COOOpaKeHUS
mopoous

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TJIONIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJIONIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

31

32

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"
O06BeM Tena. O0BeM MPSIMOYTOIBLHOTO
napajuiefienuneaa

3amaun 00 yaABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIMH yriia

33

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOIBHOTO




34

35

apajjiejacnuicaa

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00BEMA IMpAMOYT'OJIBHOT'O
napajjiciacnuicaa

O0BEM npsAMOi TPU3MBI

36

37

CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C
BBIYUCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

[Ipuknanueie 3a1a4m, CBSI3aHHBIE C 00BEMOM
MPSAMOU MPU3MBbI

38

Brrunciaenne 00bEMOB TEN ¢ TOMOILBIO
onpenenéHHoro uHTerpaia. O0neEM
HaKJIOHHOH TPHU3MBbI

39

40

41

Brrunciaenne 00bEMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaita. O0néM
HI/IpaMI/II[BI

dopmyia 06béMa nupamMuisl. OTHOILIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

®opmyia 06béMa nupamuisl. OTHOILIEHHE
00BbEMOB MUPaMUJ ¢ OOIIUM YTIIOM

42

43

44

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

CrepeomeTpuuecKkue 3aJjauu, CBsI3aHHbIE C
00BEMaMH MUPaAMUIBI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI




45

46

47

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

[Ipumenenne 00bEMOB. Beiuncnenue
paccTosiHus A0 IIOCKOCTH
KonTponbras padota "O0béM
MHOTOrpaHHUKa"

48

49

50

Hunuuaapudeckast TOBEPXHOCTb,
00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

Hunuuap. [psmoii KpyroBod HUIMHAP.
[1o1mane MOBEpXHOCTH HUIUHIPA
Konunyeckas moBepXHOCTh, 00pazyromme
KOHMYECKOU MoBepxHocTu. Konyc

51

52

53

CeueHune KOHyca MIOCKOCTHIO,
napajuieIbHOM TUIOCKOCTH OCHOBaHUS

YceuéHnsblil konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
IIOBEPXHOCTU KOHYyCa

54

55

56

[Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

JI0Ka3aTeJbCTBO U BEIUMCIICHHE,
MOCTPOEHUEM CEUCHUM LUJINH]IpA, KOHyCca

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHHE,




IMOCTPOEHUEM CEUEHUM LUJIMH]IPA, KOHYyCa

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C

57
WIMHAPOM

58 [TpuknaaHblie 3a1a9u, CBSI3aHHBIE C
[AIAHIPOM

59 Cdepa u map
[epeceuenue cepbl 1 MIapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miaockocTbio. Bua u
n300pakeHue 1apa
[lepeceuenue cepbl U Mapa ¢ IOCKOCTHIO.

61 Kacanwue mapa u cdepsl mockoctsio. Bua u
n300pakeHue 1apa

62 VYpasuenue chepsl. [Lnomans chepst u e
yacTen

63 Cummerpus cheps! 1 mapa
CrepeomeTpuueckue 3aa4 Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIE
co cdepoii u mapom, IOCTPOSHUEM UX
CEUEHHH MIOCKOCTBIO
CrepeoMmeTpryeCcKHe 3a/1a4u Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIE
co cepoit u mapom, TOCTPOESHUEM UX
CEUEHHH MIIOCKOCTHIO

66 [Ipuknagueie 3agaun, CBsI3aHHbBIE CO chepoit
Y IapoM

67 [ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,




68

69

BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHI[apTHBIe
noxodus

Paznuunble KoMOMHALMY TEJ BpAIlEHUs U
MHOTI'OI'PaHHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

71

72

3anauu no teme "Tena v MOBEpXHOCTH
BpaieHus"

KontponbHas padota "Tena u moBepXHOCTH
BpaieHus"

O0béM mumuHIpa. Teopema 06 00béMe
MPSIMOTO LUJIMH]IpA

73

74

75

Brruuciienue 006EMOB TEII ¢ HOMOIIBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca
[Tnomaau 60KOBOM U MOTHON TOBEPXHOCTH
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