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HOACHUTEJBHASA 3AIIMCKA

I'eomeTpust siBhsieTcs OogHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpEIHETO
oO1mrero o0pa3oBaHusl, Tak Kak 00ECIEYMBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOM HAIPABICHHOCTH W NPEAMETOB T'YMAHHUTAPHOIO LIMKJIA.
[Tockonmbky  JIOTHYECKOE  MbIIUIEHHE,  (QopMHUpyeMOe  MpU  HU3YYEHUH
O00y4YarOIIMMUCS TOHSITHUIHBIX OCHOB IN'€OMETPUHU, MIPH JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOCHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUN IIPU PEIIEHUH T€OMETPUUYECKHUX
3a7a4, YMEHHME BBIJBUTaTh M OINPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJIb3YIOTCSL TP PELICHUU 3a7a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH
dbuznueckux 3amay.

[lens ocBoeHUs mporpaMMbl yueOHOro Kypcea «['eomerpus» Ha yriay0néHHOM
YpPOBHE — pa3BUTHE WHIWBHIYAJIBHBIX CIOCOOHOCTEH OOydYaromuxcs Mpu
U3YYEHUU TEeOMETPUU uepe3 OO0eCneueHUEe BO3MOXKHOCTH MPHOOpPETEHUs] U
UCIIONIb30BaHUsl Oojiee TriayOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUH, U HEOOXOIUMBIX JIJISl YCIIEUTHOTO MPOodeCCHOHATBHOTO
00pa30oBaHusl, CBI3aHHOI'O C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHBIMU 3ajjayaMy Kypca TE€OMETPUH Ha YriayOJEHHOM YypOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHue NPeACTABICHUS O TEOMETPUU KAaK YaCTH MHUPOBOM KYJIBTYpPbI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMupoBaHue TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEHUIIUX MAaTEMATHYECKUX MOJEIAX, IO3BOJISIOUIMX OIMCHIBATh U M3Yy4aTb
pa3HbIE SABJICHHS OKPYXKAIOLIETO MUPA, 3HAHUE MOHATHUINHOIO aIapara o pasaeiny
«CtepeoMeTpus» yueOHOr0 Kypca r€OMETpUH;

dbopmupoBaHue  yMEHUS ~ BIAJCTh OCHOBHBIMU  TOHSTHUSMH O
NPOCTPAHCTBEHHBIX (PUTrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn1 U yMeHHE WX TPUMEHSTh, YMEHHUS [OKa3bIBaTh TEOPEMBbI U HAXOIUTH
HECTaHAAapTHbIE CIIOCOOBI PEIIeHUS 3a/1aY;

(dbopMUpoOBaHUE YMEHHMs PAClO3HABATH HA YepTEkKaxX, MOJIEISAX U B PEAIbHOM
MHUpPE€ MHOTOIPAaHHMKH W Te€jla BpAUICHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKHUE
MOJENN;

dbopMupoBaHUE TMOHUMAHUS BO3MOXXHOCTH AKCHOMATHYECKOT'O IMOCTPOCHUS
MaTEMaTUYECKUX TEeOopui, (popMUpOBaHHE MOHUMAHHUS POJIUM AKCHOMATUKHU MPH
IIPOBEJICHUU PACCYKICHUM;

dbopMupOBaHUE yYMEHHUS BJIQJCTh METOJAAMHU JIOKA3aTEIhCTB W AJITOPUTMOB
pelIeHUs], YMEHUSI WX NPUMEHSTh, MPOBOIAUTH JOKA3ATEIbHBIE PACCYXICHUS B
XOJI€ PEUIECHUS CTEPEOMETPUUECKHUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COAECPKAHHUEM,
dbopMupoBaHue TMpeACTaBICHUS O HEOOXOIMMOCTH  JOKA3aTelbCTB  TPH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAHME MHTEIEKTYaJIbHBIX W  TBOPYECKUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUS paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
WHTEPIPETAIIMN TTOTYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMM T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOY4YEeHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dopMupoBaHHE JIOTHUYECKHX YMEHHH  pacmpenensiercss He TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneiaéHHbIM IO TofaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCaM OOyYarOIIUECS
oOpamajuch  HEOJHOKpaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMU MOHSATUSIMUA U HaBbIKAMU MOCIIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPECTABICHUN O0YyYarOMUXCs, PACIIUPS U YTIyOsist
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAIbHBIX O0pa30oBaTENbHBIX MporpamMMm, OOECIEeUUTh YIIIYOJIEHHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOAODKCHUIO H3YYEHUSI MATEMaTHKH C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yuebGHoro kypca «['eomerpus» Ha yriayOJnEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KIIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpun. Touka, mpsmas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecs: mnpsimble. [IpU3Hakum CKpenmMBarOluxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbHOrO MpoekTupoBanus. M3o0paxeHue
¢Guryp B nmapauieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTHU: TETpajap, Mapauleienumne],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHAUKYJIIIPHON IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
I0cKocTer. TeopeMa o TpEX MepHeHIuKyIIspax.

Yrael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsMOYTOJbHBIA  IMAPAUIENEIHUIEC W  €r0  CBOMCTBA.
Kparuvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamuma: n-yrompHas nupamuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamMuzbl. [IpaBuiabHBIE MHOTNOTpaHHUKH: NpaBWJIbHAs MpU3Ma U



NpaBUJbHAS TNUpPaMUA, TNPAaBWIbHAS TPEYTrOJbHAsI NUpaMulia W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTa’dp,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM IMPU3MBI,
IUIONIA/Ib OCHOBaHWi, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  IPABUIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYUTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHapHBIM  BeKTopaM. lIpsmoyronpHas  cucremMa  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOI Mexay BekTopamu. CKaasipHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[ToHsTHA: WIMHIpPUYECKAs TIOBEPXHOCTb, KOHUYECKAasl IOBEPXHOCTH,
chepuyeckas TMOBEPXHOCTb, OOpa3yrolue moBepxHocTed. Tema BpalieHUs:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cgepe. M3o00paxenue ten
BpallleHus] Ha TUIOCKOCTU. Pa3BépTka mminuHapa u KoHyca. Cummerpusi cepsl u
mapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Tapajuiesenunena v cieactBuss u3 He€. OOBEM mpsiMol U
HAKJIOHHOW MPU3MBI, IWIMHAPA, MUpaMUIsl U KoHyca. OOBEM IIapa U HIAPOBOTO
CerMeHTa.

KoMOunanum Ten BpaumieHuss U MHororpaHHukoB. [lpusma, BnucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanue mapa u cdepbl miockoctbio. [loHSATHE MHOrOrpaHHHKa,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHApA, KOHYCa, IUIOMaab chepsl U e€ yacTe.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOrOTPaHHUKOB U TEJ BPALICHUS: CEUEHUS TUIUHIPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHHUIO U TIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyIIEH IIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBOWCTBA BEKTOPHOTO YMHOXeHHs. [IpsmoyronbHas
cUcTeMa KoopauHaT B mpocTtpancTBe. Koopaunartsl Bektopa. PaznoxkeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOurue cBoicTBa JBWKEHUM. Buasl JBWXEHUN: TapauiebHBIM MEepeHoc,
LHEHTpalbHasl CHUMMETPHS, 3€pKaJIbHasi CUMMETPHUS, IMOBOPOT BOKPYT MPSMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YUYAOMIET0Cs KaK aKTUBHOT'O U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COUMAJIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C WX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIBI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHUHM B JIPYrUX HayKaxX, TEXHONOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTHUYECKOrO IMOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JEITEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a1ad, PEIICHUH, pacCyXIECHUH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh yYMEHUS TMPUMEHSATh MAaTeMAaTHYeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ MTPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeid mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MAaTEMaTHMYeCKMX 3HAaHWWA IS pElIeHWs 3aaad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH U  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXKAY TOHATHIMH, (DopMyIupoBaTh
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPUIIATEIIbHBIC, CIMHUYHBIE, YACTHBIC M OOIIHE, YCIOBHEIC,

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HWCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTuuecKoro o0beKTa, sIBICHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOMIOJCHUS, HUCCIICOBAaHUS, OLECHHBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJI PELICHUS 3a]1a4u;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIPa)XKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy pELIeHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJjieMbl, peliaeMoM 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOHMCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIBTATOB, BIAJIETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHWMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ WHIUBHUIYAJIbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHCHUS HECKOJBKUX JTIOMICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIOIHATH CBOIO 4YacTh pabOTHl W
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4eCcTBO CBOETO BKJaJa B OOMIMK MPOMYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OINEpPUPOBATh OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCUOMBI CTEPEOMETPUHU U CIECACTBUSA U3 HUX TNPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOIIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATH TMOHATHSMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXYy MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOA H
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJbI MHOTOI'PaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJacCU(pUIMPOBATh  MHOTOIPDAHHUKH, BbIOMpas  OCHOBaHUS IS
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IJIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYEHHS MHOIOTPAHHUKOB PAa3JIMUYHBIMU METOJIAMH, BBIIIOIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH ACUCTBHS HaJl BEKTOPAMHU;

e pewmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUN H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUUYECKHX 3a]1a4;

e WU3BIEKaTh, MpPEOOpPa3OBbIBATH U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATHh IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pEaJbHbIE CUTYAllMH, MPUMEHATh H3YYECHHbIE NMOHSITHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUN W TEOpeM, ammapaTta aareOpbl, pelarh MpakTUYECKHe 3aJayM,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOZHO ONEPUPOBATH MOHATUSIMHU, CBSI3AHHBIMU C ILMJIUHIPUYECKOM,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

OIEpUPOBATH MOHATUSAMHM, CBA3aHHBIMH C TE€JIaMH BpPALEHUS: LIMIIUHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOJTYUYEHHUS TNl BPAIICHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHHS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOJHO ONEPUPOBATH MOHATHUAMH, CBS3AHHBIMU C KOMOWHALUSAMH TEI
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIYKCIIATh COOTHOLLICHUS MEXY IUIOIIAIMU TOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTb H3y4yaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpaAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
YyepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATHUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUYMCICHUE YTJIOB MEXY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOIHO OMNEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKEHUSI MHOTOTPAaHHUKOB W TeJd BpallleHHs MpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSAMOM, IpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB M TEIl BPAILICHUS: CEUEHUS LMIUHAPA
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CeYeHUs! KOHYyca (MapajuieibHble
OCHOBAHHMIO M MPOXOALINE YEPE3 BEPUINHY), CEUEHUS 111apa;
UCIIOJIb30BaTh METOABl MOCTPOEHHSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeOMETpUYecKre (aKThbl ISl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

IIPUMEHATH MPOrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

NPUMEHATh  TOJIYYEHHBICE  3HAHUSI HAa  IPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOILECCE MOUCKA  PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEIINYNH;

UMETh TpPEACTAaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undpoBbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606meHPvIe u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

Kourtpoabh
ble padoThI

IIpakTH4ec
KHe padoThI

Jara
usyye
HHS

S0P

OcHoBHbIE MpaBuiIa U300pakKeHUs HA PUCYHKE
IJIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB),
CEpEeMHBI OTPE3Ka

https://m.edsoo.ru/FIMGVRWHE

[lonATHA cTEpeOMETpHUH: TOUKA, IpSAMas,
IUIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE MpaBUIIa
n300pa’keHNUs Ha PUCYHKE IUIOCKOCTH,
[apaijIeNIbHBIX IPSIMBIX (OTPE3KOB), CEPEAMHBI
OTpe3Ka

https://m.edsoo.ru/5ECB310PZ

[TonsaTus: nepecekaronuecs mioCKOCTH,
nepeceKaronmecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[lonsiTus: nepecekarouuecs MI0CKOCTH,
nepeceKaronrecs npsimasi ¥ mioCcKoCTh;
MOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHUKH, U300pakeHNe MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHOrorpaHHUKH, H300pakeHHE MPOCTEUIIINX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIONIUX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AxcuoMEI CTCPCOMETPUHN U ICPBBLIC CICACTBHUA U3
HHUX

https://m.edsoo.ru/IDKRAG03N

AXCHOMEI CTEPCOMETPUHN U TICPBBIC CICACTBHUA N3

https://m.edsoo.ru/ZIP3R7LQ2



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2

HUX

AKCHUOMBI CTEPEOMETPHUH U TIEPBHIE CICACTBUS U3
HuX. CriocoObl 3a1aHUs IPSAMBIX U IIOCKOCTEH B
npoctpancTBe. O003HAUCHUS TPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/AQXJXEDYR

10

N3006paxenue ceueHuil nupamMubl, Kyoa u
IIPU3MBIL, KOTOPBIE IPOXOAT Uuepe3 ux peéopa.
N300paxeHne nepecedeHus NoaydeHHBIX
iockocTell. PackpammBaHie mocTpOSHHbIX
CEUEHU pa3HbIMU LIBETAMHU

https://m.edsoo.ru/EVUEQAZ7]

11

N300paxenue ceueHuil nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT Uuepe3 ux peopa.
N300pakeHne nepecevyeHust moIyuyeHHbIX
iockocTell. PackpammBaHie NOCTpOSHHbIX
CEUEHUI pa3HbIMU LIBETAMHU

https://m.edso0.ru/XT1VCSWB2

12

N300pakeHne ceueHuii mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 ux peopa.
N300pakeHne nepecevyeHust mory4yeHHbIX
IUI0CKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUYEHMI pa3HbIMU LIBETAMH

https://m.edsoo.ru/08LAY6GMF

13

N300pakeHne ceueHuii mupaMusl, Kyoa u
IIPU3MBI, KOTOPbIE MPOXOSAT Yepe3 ux peopa.
N3006paxeHne nepecevyeHus MoIy4yeHHbIX
wiockocTel. PackpammBanue mocTpOEHHBIX
CEUYEHHI pa3HbIMHU IIBETAMH

https://m.edsoo.ru/EKWHLAWS84

14

Meton ciie1oB 1Sl HOCTPOEHUS CEUEHUI

https://m.edsoo.ru/1JO0ON3100

15

Mertoa crneoB A MIOCTPOSHUS CEUEHUH.
CaoiicTBa nepeceyeHuil MPSIMbIX U MIIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N



https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N

16

Merton cnenoB sl TOCTPOCHUST CEUCHHUI.
CBoiicTBa nepecedeHui MPsIMBIX U MJIOCKOCTEN

https://m.edso0.ru/SN3SSUSEQ

17

[TocTpoenue ceueHuii B nupamuie, Kyoe 1mno Tpém
ToukaM Ha péOpax. CozaHre BEIHOCHBIX
YepTeXeH U 3alUCh 11aroB MOCTPOEHUS

https://m.edsoo.ru/HFW6370DR

18

[ToctpoeHue ceuenuii B nupamue, Kyoe no Tpém
ToukaM Ha p&opax. Co3naHne BEBIHOCHBIX
4yepTexel U 3aluch 1aroB MOCTPOSHUS

https://m.edsoo.ru/L62FFLCBW

19

ITocTpoenue ceueHuii B mupamue, Kyoe 1no Tpém
ToukaM Ha péOpax. CoziaHue BEIHOCHBIX
yepTexKel U 3aMuch M1aroB MNOCTPOSHUS

https://m.edsoo.ru/JIAQJNZCX

20

21

[TocTpoenue ceueHuii B nupamuie, Kyoe 1mno Tpém
ToukaM Ha p€Opax. Coz/taHNe BEIHOCHBIX
YepTeXel U 3alKCh 1IaroB MOCTPOEHUS

[ToBTOpenue mianumerpun: Teopema o
MPONOPIHMOHATBHBIX oTpe3kax. [lomodue
TPEYroJIbHUKOB

https://m.edsoo.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLI9LR

22

[ToTOpenue manumerpun: Teopema Menenas.
PacueTsl B ceueHUsAX Ha BHIHOCHBIX YEPTEXKaX.
UcTtopust pa3BuTHs IMIIaHUMETPUH U
CTEpPEOMETpUU

https://m.edsoo0.ru/TP9F3DVV1

23

KoHnTtponbHas paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenns"

https://m.edsoo.ru/EBLE09SZ1

24

B3anMHOe pacnosiokeHue NpsMbIX B
npoctpancTBe. CKpeluBarouecs npsMble.
[Tpu3Haky CKpelMBarOIuXCcs MPSIMbIX.
[TapannenbHble IpsiMblE B IPOCTPAHCTBE

https://m.edso00.ru/TYO9QBHKY

25

Teopema 0 CylIeCTBOBAHUYU U €IUHCTBEHHOCTH

https://m.edsoo.ru/CYUQMU9K?9



https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9

MPSAMON MapajuieIbHOW TaHHOW MPSIMOH,
MPOXOJISAIICH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalle Ha JaHHOM npsMou. Jlemma o
MepeceyeHNH NapajyIeIbHBIX IPSIMBIX
IJIOCKOCTBIO

26

[TapannensHOCTH Tpex MpsAMbIX. Teopema o TpEx
IapajulelbHbIX NpsAMBIX. Teopema o
CKPCIIUBAOIIHNUXCA NPAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[NapannensHoe npoekTrpoBaHue. OCHOBHBIC
CBOWCTBA MapauIeIHbHOTO MPOCKTUPOBAHUSL.
N3o6pakeHue pa3Hbix (GUTYp B MapauieTbHON
MIPOSKIINU

https://m.edsoo0.ru/03GR50WZV

28

LenTpanbHas nmpoekus. YTomi ¢
COHAMPABJICHHBIMA CTOPOHAMHU. YTOJI MEXKIY
IIPSIMBIMU

https://m.edsoo.ru/Z5FPAGSHI

29

3a1a4M Ha JOKA3aTeIbCTBO U UCCIIEOBAHME,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsaTHs: MapanaeabHOCTh NPAMOUN U TIIOCKOCTH
B nipocTtpanctie. [Ipru3Hak napamiensHOCTH
npsiMoi U ttockocT. CBOMCTBA
[IapaJIJIeIbHOCTH IPSIMON U INIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

['eomeTprueckue 3a1a4n Ha BBIYUCIICHUE U
JI0KA3aTeJIbCTBO, CBA3AHHBIE C I1aPAJIIEIbHOCTHIO
MPSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE

https://m.edso00.ru/2DD9X2MQ3

32

IlocTpoeHune ceueHus, NpOXOIAIIETO YEPE3
JAHHYIO TPSIMYIO Ha YepTEekKE U NapajlyIeIbHOTO
JIpyrou npsmoi. Pacuér oTHomeHui

https://m.edsoo.ru/1P0O6R5839



https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839

33

[TapanienbHas MPOEKIMS, TPUMEHEHUE IS
MOCTPOCHUSI CEUCHHUH KyOa U MapajuieNenunena.
CpolicTBa napaieiaenunena u npu3Mbl

https://m.edso00.ru/930T7FLSK

34

HapamlenLHHe IIJIOCKOCTH. HpI/I3HaKI/I
napajiuieJIbHOCTH ABYX IUIOCKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema o mapayieTIbHOCTH U €IUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJISIIEH Yepe3 TOUKY, HE
MPUHAICKAILYIO TAHHOU MJIOCKOCTH U
CJIE/ICTBUS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

CBoiicTBa napauiesIbHbIX MJIOCKOCTEH: O
NapajyIeIbHOCTH MPSIMBIX MEpECeUeHUs MIPU
[IEPECEUEHUH JIBYX NapaJUIeIbHBIX TNIOCKOCTEN
TpeTben

https://m.edso00.ru/3KIKV3ROG

37

CBoiicTBa mapanesbHbIX MI0CKOCTEN: 00

OTpE3Kax MmapaJyICIbHBIX ITPAMBIX, 3aKJIIOUYEHHBIX

MCXKAY NapalJICIbHBIMU INIOCKOCTAMU; O
NnepeCCUCHUN HpSIMOﬁ C ABYyMA IapaJlJICJIbHBIMU
IIJIOCKOCTAMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTopenue: Teopema I[udaropa Ha mIockocTH

https://m.edso0.ru/9VJZIWC6J

39

IloBTOpEHME: TPUTOHOMETPUS MIPSMOYTOJIBHOTO
TpEyroJIbHUKA

https://m.edsoo.ru/Z6ENNNT5D

40

CpoiicTBa Ky0a U MPSIMOYTOJIHLHOTO
napasienenumneaa

https://m.edsoo.ru/HYNIQ7850

41

Bbruncnenue 1iMH OTpe3KOB B KyOe 1
MIPSAMOYT'OJIBHOM IapajuleiIeIuIIe /e

https://m.edsoo.ru/FZBZVVPOEC

42

IleprieHAUKYIAPHOCTD MPSIMON U IUNIOCKOCTH.
[Tpu3Hak neprneHAUKyYIIPHOCTH MPSIMOK U
IIOCKOCTH

https://m.edsoo0.ru/ISFBHOGG3



https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

[leprieHqUKYISIPHOCTD MPSIMON U TUIOCKOCTH.

43 [Ipu3Hak nepneHauKyIIpHOCTH NPSIMOU U https://m.edso0.ru/K38BG3IZH
TUIOCKOCTH
Teopema o CyI1eCTBOBaHUU M €TUHCTBEHHOCTH

44 TPAMOH, TIPOXOALIICH HCpes TOHKY . https://m.edsoo.ru/WF3MTS4ES
IIPOCTPAHCTBA U NMEPIEHIUKYISIPHON K
TUIOCKOCTH
ITn

45 OCKOCTH Y TEPICHIUKYISIPHBIE UM MPSIMBIC B httos://m.edsoo.r/OKTGKHNI
MHOT'OI'paHHHKaX
ITn

46 OCKOCTH U NEPIEHIUKYIISIPHBIE UM NPsIMbIE B httos://m.edsoo.ru/SIVIAWIWS
MHOTOTpaHHHKaX
IT T

47 CPHCIVIMIYIIID 1 HAICIOHHAL. HI0CTPOCHHE https://m.edsoo.ru/KIP9L4ZCX
NEPIEHANKYIIAPA U3 TOYKU Ha IPAMYIO
IT T

48 CPHCHIMKYIIAP H HATIOHHAA, TI0CTPOCHHE https://m.edsoo.ru/2IITUD45PR
MEPIIEHIUKYIISIPA U3 TOYKU HA TIPSIMYIO
T <

49 copewma O TPEX MEpICHAMKYIAPAX (IpsiMas i https://m.edsoo.ru/CNE1PAIUS
oOpatHasi)
T )

50 copeMa 0 TPEX NEPICHHKYIAPAX (Ipamas i https://m.edsoo.ru/IPCG564WN
oOpatHasi)

ol VYron Mexay CKpeluBaoIMMUCS TPSIMbIMU https://m.edsoo.ru/KAEHQ3E9E
IT

59 OUCK NEPIEHANKYISAPHBIX npﬂivlmx C IIOMOUIBIO httos://m.edsoo.r/EBY VPSMS
HEPIEHANKYIIPHBIX TNIOCKOCTEH

53 OpToroHanbHOE NPOEKTUPOBAHUE https://m.edsoo.ru/GP0ZX8VHE
[TocTpoenue ceueHmit Kyda, MPU3MBI,

54 IIPaBWJIBHOM NMUPaMU/IbI C IIOMOIIBIO https://m.edsoo.ru/FSZMOA1AE
OPTOrOHAJILHON MPOEKIUU
IT i KyO

55 OCTPOCHHE CCHCHII KyDa, TPHSMEL https://m.edsoo.ru/TS0FUDOOJ

IIPaBUJILHOM MUPAMUJIBI C TIOMOILBIO



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ

OpTOFOHaHBHOfI IMPOCKINHU

CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIHHO

56 iockoctu. [lnockoctn cumMmeTpuii B https://m.edso00.ru/N77K7ZM8K
MHOTOTPaHHUKAX
I o

57 PHHAK TEPHCHAMKYIHIPHOCTH HIPAMOH 1 https://m.edsoo.ru/L9E703U3V
TJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU
IT . Pacué

58 paBHHBHBVIe MHOTOTPAHIHIL. Facaet https://m.edso0.ru/Z9E166HHZ
pacCTOSTHUN OT TOYKH J0 MIIOCKOCTH
IT . Pacué

59 paBHHBHI’uIe MHOTOTPATHIIH, Factet https://m.edsoo.ru/TISUOWZTH
PacCTOSTHUN OT TOYKH JO IIIOCKOCTH
CriocoObI OITYCTUTH MEPIICHIUKYIISPHIL:

60 CUMMETpPHUS, CABUI TOUKHU IO NAapaJlIeIbHON https://m.edsoo.ru/DHFUCBWO6
NpAMOit
C € € 7 7 eHeHue

61 FIBHT IO Ii HapAUICJLHON HPAMOH, HIMEHCHH https://m.edso0.ru/9OANVFE9E
paccTosHui
KonrponbsHas padora "B3anuMHoe paciioyioxkeHue

62 P P . P | https://m.edsoo.ru/JW5UZNN8J
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHME: Yro MEXIy MPSIMBIMU Ha

63 TUIOCKOCTH, TPUTOHOMETPHS B IPOU3BOIHLHOM https://m.edsoo.ru/SKORHWDFQ
TPEYroJIbHUKE, TEOPEMa KOCUHYCOB
II :

64 OBTOPCHHUC: YTOI MEHULY CKPCIHBATOMIMMAICH https://m.edsoo.ru/WBREU9QUS7
MIPSIMBIMU B TIPOCTPAHCTBE
T'eome €CKHE METO cie a

65 MCTPHACCIHIE METONBT BhITHCITCHI YT 1 https://m.eds00.ru/3U40237CK
MEXTY MPSMBIMH B MHOTOTPaHHUKAX

ByrpaHHBIA yroji. CBOMCTBO JIMHEHHEIX VIJIOB

66 Hsyrp yr yr https://m.edsoo.ru/8H4CYFABO
JBYTPAHHOTO yTja
Ilepnernukynapusle iockoctr. CBOMCTBA

67 PHCHARKYILP https.//m.eds00.ru/FIHMBINVD

B3aMMHO NEPIEHANKYIISAPHBIX INIOCKOCTEN



https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD

68

IIpu3Hak neprneHuKyIIPHOCTH IUNIOCKOCTEM;
Teopema O MpsIMOM NIEPECEUEHHUS IBYX
IJIOCKOCTEN MEPIEHANKYIISIPHBIX TPEThEH
IIJIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpssMoyronbHBINM Napasienenunesn; Kyo;
U3MEPEHNUs, CBOICTBA MPSIMOYTOJIBHOTO
napaJuiesnenumneaa

https://m.edsoo.ru/KQ9DBNDAW

70

Teopema o guaroHanau IpPsIMOYTOJIBHOTO
napajuIeNICUIENa U CIECICTBUE U3 HEE

https://m.edsoo.ru/E3T10AD6I

71

CrepeoMeTpuueckye U NPUKIAAHbIE 337a4H,
CBSI3aHHBIE CO B3aMMHBIM PACTIONIOKEHUEM
MPSIMBIX U TJIOCKOCTH

https://m.edsoo.ru/4ATBYU36HZ

72

HOBTOpeHI/IeI CKpCIIUBAOIUECCS IIPSAMBIC,
napajiIeJIbHBIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOTr'OrpaHHUKax

https://m.edsoo0.ru/TL947D6WK

73

[Tapa mapaynenpHbIX TUIOCKOCTENW HA
CKPELIUBAIOIINXCSA MPSMBIX, PACCTOSIHUE MEXKIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU B TIPOCTHIX
CUTYaIUIX

https://m.edsoo.ru/YFWZTOREN

74

PaccrosiHME OT TOUKM 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 10 TNIOCKOCTH

https://m.edsoo.ru/M\W5GN48EIM

75

Brrunciienue paccTossHUN MEXITY
CKPEIIHUBAIOIIUMUCS MPSMBIMU C TTIOMOIIBIO
MEePIEeHIUKYISPHON MIIOCKOCTH

https://m.edsoo.ru/5SW9VILIHMD

76

TpéxrpaHHbIil yrosi, HEpaBeHCTBA AJIs
TpexrpaHHbIx yrios. Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yTia

https://m.edsoo.ru/3XGHNLQ4J



https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J

DneMeHTHI ChepUIECKON TreOMETPHH:

77 1 https://m.edsoo.ru/HMVTV74CP
reojIe3MuecKue JTMHUN Ha 3emiie

78 KonTponbhas padora "Yrisl u pacctosHus" 1 https://m.edsoo.ru/IRTWZ59YU
C i "M

79 I/ICTeMaTI'/'IBaLII/I}I 3HaHu# "MHOTOrpaHHUK U €T0 1 httos://m.edsoo.ruVC3UOAK3B
3JIEMEHTHI
[Tupamuna. Buael nupamun. IpaBunbHas

80 1 https://m.edso00.ru/J3R0247EQ
nupaMuIa
IT T .

81 PH3MA. LIpAMAT H HAKIOHHAT HPHEMET 1 https://m.edsoo.ru/JJNDHOOSEO
[IpaBunbHas npuzMa
I o o

82 PAMOT Tapa LTCCTITIEA, TPAMOYTOTRHET 1 https://m.eds00.ru/L8803LZGS
napaiesienunesn, Kyo

83 Brimykiible MHOrorpanHuku. Teopema Oitnepa 1 https://m.edsoo.ru/B4TOMDU1D
Breinmykibsie MHOTOrpaHHuKU. Teopema Diepa.

84 [IpaBunbpHBIE U TOTYTIPABUIIbHBIE 1 https://m.eds00.ru/QOMX9GA1S
MHOTOTPaHHUKH

85 Konrponbnas pabora "MHororpaHHUKH" 1 https://m.edso0.ru/3N52B3TEM
IT

86 OEDITHE BOKTOPA Ha ILIOUKOCTH H B 1 https://m.edsoo.ru/LRBSE3B09
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edso0.ru/MNTSX2XL38

88 Pa3HocTh BEKTOPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBuio mapamienenurena 1 https://m.edso00.ru/XS6AN7LA2

90 YMHOKEHHE BEKTOPa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
P 0 &

91 BAIONCHIE BEKTOP avl HO DASHEY TPEX BEKTOPOS, 1 https://m.eds00.ru/U760IDCTG
HE JIe)KaIUX B OJHOM MI0CKOCTH

92 CkalisipHOE MTPOU3BEICHUE 1 https://m.edsoo.rulJZ46VNC71
B cleHue

93 PIAMCIICHIE YIIA MEAULY BEITOpAMIL B 1 https://m.eds00.ru/IU5196UQP

IIPOCTPAHCTBE



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP

94 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1 https://m.edso0.ru/FIXV79T8B
95 [pocreiimme 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/JCWURNGO01
96 IIpocreiimne 3aa4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/BEHWOELKS
97 [Ipocreiimue 3a1a4u ¢ BEKTOpAMH 1 https://m.edsoo.ru/P3W8WZZSY
98 O00011IeHNEe U cCUCTEMAaTU3ALM 3HAHUI 1 https://m.edsoo.ru/ECRMXSNM3
99 O06o0menne u cucTeMaTu3anus 3SHAaHUK 1 https://m.edsoo.ru/XXBTFP5WL
100 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 HroroBast koHTpoIbHas paboTa 1 https://m.eds00.ru/X3ZG8A6SO
102 O0001Ienre U cUCTEMAaTH3alA 3HAHAN 1 https://m.eds00.ru/931AWXEK1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KVIACC

No KoanyecTBo yacoB JlaTa
Tema ypoka DjieKTpoHHbIE HH(POBLIE

n/n KonTpoann IpakTHuec usyye

Bcero o0pa3oBaTe/bHbIE PeCypChl
ble padoThI KHe padoThl HHA

[ToBTOopenue Temnl "KoopauHaTel BEKTOpA Ha

1 P PA " P 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH M B IIPOCTPAHCTBE
IToBTopenne tembl "CKaIIpHOE IIPOU3BEIECHNIE

2 p | P p a 1 https://m.edsoo.ru/M6JO60NJ7
BEKTOPOB
IToBTOpEHHE TE "B clieHue a MexX

3 BTOPCHHE TEMbL “DbIHH J: HHe yIia MexiLy 1 https://m.edsoo0.ru/55KY41LVG
BEKTOpPaMH B IMPOCTPAHCTBE
IToBTOpenue TeMul "YpaBHeHHE oM,

4 BTOPCHHE TEMBL * PABHEHIE HPAMOH 1 https://m.edso0.ru/U20HPUSBW
MPOXOJISIICH Yepe3 IBe TOUKH
YpaBHEHHUE IIIIOCKOCTH, HOPMAJIh, YPDAaBHEHHE

5 p - HOP - YP 1 https://m.edsoo.ru/VYIHSTERW
TUIOCKOCTH B OTPE3Kax
VpaBHeHHE MIOCKOCTH, HOpMaJlhb, YPAaBHEHHE

6 P pMaih, yp 1 https://m.eds00.ru/541910WGX
TUTOCKOCTH B OTPE3Kax

7 BexropHoe nmpousBeieHne 1 https://m.edso0.ru/NTYOG2APM
JInHeliHble HEpABEHCTBA, JIMHEHHOE

8 p ’ 1 https://m.edso0.ru/54EQ7JQ8E
IpOorpaMMHUPOBaAHUE
JInnelHble HEpaBEHCTBA elinoe

9 HHCHHPIC HEPABCHETRA, JTMHCHH 1 hitps://m.eds00.ru/VPKWBB4AA
POrPaMMUPOBAHHE
AHanuTAYECKHE METOIBI PACUETA YIild MEXK,

10 AARLP T Y 1 https://m.edsoo.ru/KHJ20M3PV
MPSIMBIMU B MHOTOTPaHHHKAX
Anan €CKHE METO acuéra aMe

11 HATHTITICCIHE METOJB pacticta YIia MEKLy 1 https://m.edso0.r/DDXUUAIAS
IIJIOCKOCTSIMU B MHOFOFpaHHI/IKaX
dopmyiia pacCTOSTHUS OT TOYKHU [0 IUIOCKOCTH B

12 pMyT1a p 8 1 https://m.edso0.ru/SG451UUG1
KOOpJIMHATax

13 HaxoxneHnue paccTosiHUN OT TOUYKHU 10 1 https://m.edso0.ru/8V2N4X1L3



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3

IJIOCKOCTH B KyOe

HaxoxneHnue paccTosiHUNA OT TOUYKH 10

14 . https://m.edsoo0.ru/UZ15UU37F
IIJIOCKOCTHU B HpaBI/IHBHOI/I HI/IpaMI/II[e
KourponsHas pabora "AHanuTndyeckas

15 P " P https://m.eds00.ru/8NGILGHFM
reOMEeTpHs
CC‘-IGHI/ISI MHOT'OTPAaHHHUKOB: CTAHIAPTHBIC

16 P Aap https://m.eds00.ru/219603NHQ
MHOI'OT" paHHI/IKI/I

17 CeudeHrst MHOTOTPAaHHUKOB: METO/] CJIE/IOB https://m.eds00.ru/52XG02J5B
CeueHrs MHOTOIPAaHHHUKOB: CTAHIAPTHBIE

18 P Hap . https://m.eds00.ru/CUP7TCPXQ
IIJIOCKOCTH, HGpCCG‘IGHI/IS[ pr[MI)IX " TIJIOCKOCTCH
ITapanneapHsle IPsIMBIE U ITIOCKOCTH

19 P p https://m.eds00.ru/MM6IMKRDP
napajuieNIbHbIC CCUCHHS
[TapannensHble TPSIMBIE U INIOCKOCTH: PACYET

20 P N p p https://m.eds00.ru/O71ROIJFI
OTHOIICHUU
[MapamnenpHble OPSIMBIE U IIIIOCKOCTH: YIJIbI

21 P p yr https://m.eds00.ru/26EPTM74A
MEXy CKPEUTHBAOIIUMHUCS MTPSIMBIMH
[eprieHUKYJISIpHBIC TIPSIMBIC U TUIOCKOCTH
CTaHJapTHBIE Mapbl IEPIIEHINKYIISIPHBIX

22 Aap . P PHCHIHIYIAD https://m.edso0.ru/YQUVTEVZX
IIJIOCKOCTCH U HpSIMBIX, CI/IMMeTpI/II/I
MHOI'OT" paHHI/IKOB
ITeprieHAMKYASIPHBIE IPSIMBIE U INIOCKOCTH:

23 PHCHAMRYIAD P https://m.edso0.ru/HQIN20ZJP
TeopeMa O TPeX MEePICHIUKYIIPax
He IICHAUKYJIAPHBIC ITPSAMBIC U ITJIOCKOCTH .

24 PTICHMIEYIAPHALE 1P https://m.edso0.ru/OWFAQ1LA]
BBIYHCJICHUA OJIUH B MHOFOFpaHHI/IKaX
[ToBTOpEHME: TUIOIIAAX MHOTOYTOJILHIUKOB,

25 dbopMyIIBI 15 TUTOIIAEH, COOOpaKeHUS https://m.edso00.ru/FDRZ0O9G4X
nmogoous

26 [ToBTOpEHME: TUIOIAAX MHOTOYTOJIbHIKOB, https://m.edsoo.ru/1ZYRNNIKV



https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV

dbopMyIIBI IS TUTOIIAACH, COOOpaKEeHUs
mogoous

HOBTOpeHI/ICI rmjiomaan MHOTOYyroJibHUKOB,

27 (bopMyIbl U1 TUI0IIAeH, cooOpaskeHUs https://m.edsoo.ru/HWHVENLOO
nmonoous
[Tromaam cedeHnit MEHOTOTPaHHUKOB: TIOMIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, https://m.edsoo.ru/ X2HRM9HD4
CO00pakeHust ToJ00us
[Tnomaam ceueHuit MHOTOTPaHHUKOB: TJIOIA TN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, https://m.edsoo.ru/8H4EL YONG
cooOpaxeHus moIoous
KonTponbnas padora "[loBTOpeHue:

30 P P BTOPEHH " https://m.edso00.ru/SSUWIWWV1
MHOTOTPaHHHUKH, CEYECHUS] MHOTOTPAaHHUKOB
O06BEM Tema. O0BEM IPAMOYTOILHOTO

31 PAMOYE https://m.eds00.ru/6UXGO0RC9
napaJuiesienumne a
3amaun 00 yIBOEHHH Ky0a, 0 KBampaTrype Kyoa; o

32 A YA e Bazpatype Xy https://m.edsoo.ru/\VK2J2TXEF
TPUCEKIIUH yTia
CrepeoMeTprUECKUE 3a/1a4H, CBSI3aHHBIC C

33 P P A https://m.eds00.ru/ODR6H6TQS
00BEMOM MPSAMOYTOJBHOTO TTapaljIeICHIea
[puknaaHbie 3a1a49u, CBSI3aHHBIC C

34 BBIYHUCIIEHEM 00BEMA MPSIMOYTOJIBHOTO https://m.eds00.ru/OSHTIOT1G
napauiesienumne/a

35 OO0BEM NIPAMOM TTPU3MBI https://m.edsoo.ru/8AILIYHYJ
CrepeoMeTpHUECKUE 3a/1a4H, CBI3aHHBIC C

36 PEONICTPHHEGITE SAAATH, CRASAHIE https://m.eds00.ru/1D8HV54A9
BBIYHUCIICHUEM OGBGMOB IpsIMOU IMPU3MbI
[puknanHbie 3a1a9u, CBSI3aHHBIC C 00BEMOM

37 P VH A https://m.edsoo.ru/Q1Y CAF81U
IPSIMO# TIPH3MBI

38 Brrurcnenue 006EMOB TN ¢ TTOMOIIBIO https://m.edsoo.ru/ON585060H



https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H

onpezaenéuHoro uurerpaiga. O0bEM HaAKIOHHON
MIPU3MBI

Breruucnenue 00bEMOB TEN € TIOMOILLIBIO

39 R . https://m.edso00.ru/2CJLCMKS8N
onpeaenéuHoro uHrerpana. O0bEM nupaMuabl
)] % .

40 OpMyJIa 00BEMA MHpaMH eI, OTHOMICHHE https://m.edsoo.ru/AL3PODCOE
00bEMOB MUPaMHUJT C OOIITUM YTIIOM
D 0Bé .O

41 OpMYJIa ODBEMA TIHPAMHIIBL. LITHOMICHHE https://m.eds00.ru/3GOOAJRNY
00BEMOB MHpPaAMUJ ¢ OOLITUM YTIIOM

42 CTGPGOMeTpH%CKHe faz{atm, CBASAMHDIC € https://m.edsoo0.ru/7TRERHWO7
00BEMaMU HAKJIOHHOM MPU3MBI

43 CTePGOMeTqueCKHe 3aJla4d, CBI3aHHEIE C httos://m.edso0.ru/SFA80DTS6
00BEMaMu TUPaMUIBI

44 Tpurcnanssie 3az1.a.tq1/1 110 Teme "O(ET’éMH Ter’, https://m.eds00.ru/9SF60YYVX
CBsI3aHHBIC C 00BEMOM HAKJIOHHOM MPU3MBI
H " b "

45 PHKTAZIHbIE 331K 110 TeMe "OOBEMEI Te, https://m.eds00.ru/Z4AMZ27RMY
CBsI3aHHBIE C 00BEMOM TTHUPAMUJIBI

46 [Tpumenenue 06bEMOB. Boruncienue https://m.eds00.ru/139CX03CP
PaCCTOSHUS 70 TUIOCKOCTH

47 KonTtponsnas padota "O0bEM MHOTOTpaHHHUKA" https://m.edso0.ru/XNWZSSJ7P

S

48 Humwsp quCKafI TOBEPXHOCTE, 0DPAsYIOTHHe https://m.edsoo.ru/7DHKEHEG6

IWIHHIPHYECKON TTIOBEPXHOCTH
T 7 I .

49 Huruzp. HpsMOH KpyroBOH uittHH/p https://m.eds00.ru/MAVWAK Y55
[Tnomaas NOBEpXHOCTH UUIIUH]IPA
K S

50 OHquCKaiI TTOBEPXHOCTE, ODPAsyIOHe https://m.edsoo.ru/PVRE7THQG6Y
KOHU4YecKol moBepxHocTu. Konyc
C o

51 €YCHHE KOHYCa IUIOCKOCTBIO, MapauIeIbHON htts://m.edso0.rW/EOVSHALBL
[UIOCKOCTH OCHOBAHUS

52 Yceuénnblii konyc. M300pakeHue KOHYCOB H https://m.edsoo.ru/9VKWVDCTE



https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE

yCeuEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH U TTOJTHOM

53 https://m.edsoo.ru/AWKBIE4NE
MOBEPXHOCTH KOHYCa

54 [rowazs 6oKOBO MOBEPXHOCTH 1 NOHOH https://m.edsoo.ru/9NFAUE3KJ
IIOBEPXHOCTHU KOHYCa
CrepeoMeTpHUeCKHUE 3a/1a4d Ha TOKA3aTeIbCTBO

95 Y BBIYKCIICHHUE, IOCTPOCHUEM CEUCHUU https://m.edso00.ru/QZVH5EXL9
WIMH/Ipa, KOHyca
CrepeomeTpHueCcKHUe 3a/1a4i Ha JOKAa3aTeIbCTBO

56 Y BBIYUCJICHHE, IOCTPOCHUEM CEUCHHI https://m.edsoo.ru/AKF6PW62W
IMH/IPA, KOHyCa

57 [Ipuxnansble 3a1aun, CBSI3aHHBIE C LIMJIMHAPOM https://m.eds00.ru/3429ZLHT5

58 [Ipuknagneie 3a1aun, CBI3aHHBIE C IUIUHIPOM https://m.edsoo.ru/ZY6ENPVKD

59 Cdepa u map https://m.edsoo.ru/W1TVKAJOR
[Tepeceuenue chepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdeps! mockoctsio. Bua un https://m.edsoo.ru/JF8NB5ZS0
n300pakeHHE 1Iapa
[Tepeceuenue chepsl 1 m1apa ¢ IIOCKOCTBIO.

61 Kacanue mapa u cdepsl mockoctsio. Bua https://m.edsoo.ru/M6WK9K950
n300pakeHue mapa

62 yPaBHUeHHe Cepet. Tlnomans chepoi i & https://m.edso00.ru/U8G24BO8H
yacten

63 CummeTtpusi cdepsl 1 mapa https://m.edso00.ru/6E6GX0YJS
CrepeomMeTpHUECKHUE 3a/1a4i Ha JOKA3aTeIbCTBO

64 U BBIYHCJICHUE, CBSI3aHHbIE CO c(hepoit U apoM, https://m.edsoo.ru/MSYBPKH7R
IIOCTPOCHUEM UX CEUEHUH MII0CKOCTBIO

65 CrepeoMeTpHUECKHUE 3a/1a41 Ha TOKA3aTeIbCTBO httos://m.edsoo.r/MXRDTK72T

Y BBIYUCJICHUE, CBSI3AHHBIC CO Chepoil U Imapom,



https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T

IMOCTPOCHUEM UX CEUYCHHUH IIIOCKOCTHIO

[Tpuxnanuele 3a1a4un, cBI3aHHbIE CO chepoit U

66 https://m.edsoo.ru/XW5L17A9J
rapom
[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,

67 BBIYMCJICHUS B OKPYKHOCTH, CTAaHIapTHbIE https://m.edsoo.ru/EJ2QDAVEJ]
mogoous
P

68 A3IMHbIC KOMOUHALIH TCIT BPALICHHA I https://m.edsoo.ru/LE7933LXX
MHOTOTPaHHUKOB
3 "T

69 et HO"TeMe S I HOBCPXHOUTH https://m.edsoo.ru/PHHLCG54E
BpAIICHUS

"T

70 Sajain 10 Teme "Tena i IoBepXHOCTH https://m.eds00.ru/22WPBLTPY
BpalCHUA
K 6ora "T

71 OHTpOHH,{,a}I paboTs " Ll | HORCpXHOCTH https://m.edso0.ru/33W222M63
BpAIICHUS

.. T ..

72 OObem i Apa. Teopema 06 06rEme npsmoro https://m.eds00.ru/1ZN2S6ZMO
UINHIpA

73 BHqHCHe__HHe 00nEMOB TeN ¢ HOM_,OIHHO https://m.edsoo.ru/ACTOMEMVE
omnpenenéHHoro nHTerpana. O0bEM KoHyca
In 0 i i

74 OHaAR DOKOBOH H TOTHOM NOBEPXHOCTH https://m.eds00.ru/ZY TK7P8B1
KOHYca

75 CTepeOMeTquecmfe SAHaTH, CHASARHRIC © https://m.edso0.ru/709VJYPSC
BBIYHCIICHHEM 00BEMOB IIIITUHIPA, KOHyCa
IT "O0BE

76 PHIVIAIHBIE SAAATH 10 TEME TLIOBEMBL I https://m.eds00.r/QXEAIGPVB
TUTOIIA/TA TTIOBEPXHOCTEH Tel
O06BéM mapa u maposoro cextopa. Teopema 06

0Bé I .
77 06nEme wapa. Tliomazs chepet https://m.eds00.ru/VV6ONBVZX

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BbEMOB II1apa, MapoBOTO



https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

CEIrMEHTA U IAapOBOI'0 CEKTOpa

78

[Mpuknagueie 3agaun no teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIIapa U TIOMIAIBIO
chepsl. COOTHOIICHUS MEXKTY MIOMIAASIMHU
MOBEPXHOCTEH U 00bEMAMHM ITOTOOHBIX TEI

https://m.edsoo.ru/EZH9GRUEJ]

79

[TomoGuBIe Tena B mpocTpancTBe. M3meHneHnue
00béMa nipu nostodbun. CrepeoMeTpuyecKkue

3aJa4u, CBA3aHHBIC C BBIYUCIICHUCM 00BEMOB TeI

Y TUIOLIAJEH TOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KontponbHas padota "[lnomaam mnoBepxXHOCTH U

00BEMBI KpyTbIX TEN"

https://m.edsoo0.ru/73UODGNYR

81

82

JBmxenus npoctpancTBa. OToOpakeHusl.
JBrxeHust U paBeHCTBO ¢uryp. O0mue
CBOMCTBa JBH)KCHUM

Bubl 1Br>KeHUI: mapaJyiebHbINA IEPEHOC,
LEHTpAJIbHAsl CHMMETPUS, 3€pKaJIbHAS
CHUMMETPHUS, IOBOPOT BOKPYT MPSIMOM

https://m.edsoo.ru/RXJ4AYWG6ENA

https://m.edso00.ru/ZSUA7T7NTX

83

[Ipeo6pazoBanwms momoowus. [Ipsmas u chepa
Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

I'eoMerprueckue 3a1aun Ha TPUMEHEHUE
JIBIDKCHUSA

https://m.edsoo.ru/KFDHOMGKZ

85

KoHnTtponbHas padota "BekTopbl B
npocTtpaHcTse"

https://m.edsoo.ru/4F52B11KK

86

O6o6mmaromiee nosropeHue 11 nonstuii u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucrematusanys 3Hanuil: "l[lapamiensHoCTh
MPSMBIX U TJIOCKOCTEN B POCTpaHCTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O6o6matomiee moBTopeHue 11 moHsTHI 1

https://m.edsoo.ru/AQEFPERJO



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0

MeTOJ1I0B Kypca reomeTpun 10—11 kiaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
npocTtpaHncrae”

88

Ob6o6matoree noproperue 11 nousTuit u
MeToA0B Kypca reometpun 10—11 knaccos,
cucTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHncTee"

https://m.edsoo.ru/3NIJOLN63

89

Ob6o6matomee nosroperue 11 nmousTuit u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3ganuii: "O0bpeM
MHOTOTpaHHUKa"

https://m.edso0.ru/B85S7VDTC

90

Ob6o6maromee nosroperne 11 mousTuit u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMartu3anuys 3HanHui: "O0beM
MHOTOrpaHHUKa"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6mmaromiee nosropenue 11 nonsTuii u
MeToJ10B Kypca reometpun 10—-11 knaccos,
cucremaru3anys 3Hanui: "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIBIX Ter"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6maromiee nmosropeHue 11 nonstuii u
MeToJ10B Kypca reometpun 10—-11 knaccos,
cucreMaTtu3anus 3Hanuit: "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTJIBIX Tel"

https://m.edsoo0.ru/JG1DJ50NK

93

Hrorosasi koHTpobHAsS paboTa

https://m.edso00.ru/GXZMP89GD

94

Hrorosas KoHTpoOJIbHAS paboTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpenue, 06001IeHNE U CHCTEMaTU3aIUs
3HaHUHI

https://m.edsoo.ru/UI126CB4XL
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HcTopus pa3BUTHS CTEPEOMETPHUN KaK HAyKU U

https://m.edsoo.ru/IESALO6B5
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HcTopust pa3BUTHS CTEPEOMETPUM KaK HAYKU U
€€ poJib B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/8ZKNMYFO03
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HcTropus pa3BUTHS CTEPEOMETPHUH KaK HAyKU U
€€ PoJIb B Pa3BUTHM COBPEMEHHBIX MHXKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso00.ru/41X3XKQOG
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HcTtopus pa3BUTHsl CTEPEOMETPUN KaK HAYKU U
e€ poJib B pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUH

https://m.edsoo.ru/4APGHOJY AH
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HcTopus pa3BuTHs CTEpEOMETPUM KaK HAYKH U
€€ poJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U

€€ PoJIb B Pa3BUTUHU COBPEMEHHBIX MHXKECHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUHI

https://m.edsoo0.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKU U
€€ poJib B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUH

https://m.edso00.ru/X89TQ8776
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