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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero oOpa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI JUCLUILIINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
00Oy4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, NPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJIA, B YaCTHOCTU
busznyeckux 3aaay.

[{enb ocBoeHus nporpaMmbl yueOHOro Kypca «I'eomerpus» Ha yriyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHO obnact «MaremaTtuka u
uHpopMaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHMM W JEHCTBUU,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMU Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMAaTHUYECKUX MOJEISX, MO3BOJIAIONIMX ONUCHIBATH M HM3ydaTb
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJEThb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
peuieHusi, yMeHUs: UX MPUMEHATb, MPOBOAMTH JOKAa3aTeJIbHbIE PACCYXKIEHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS PAClo3HABATh TMPOSBICHUS TC€OMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALUN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «J|BIIKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJIbKO 10
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHATIBHBIM BOIIPOCAM 00yJaronIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHEM TPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOTrpamMM, OOECIeUnTh YIIIYOJIEHHOE
U3y4YeHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHOTO Kypca «['eomerpusi» Ha YrIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 4gaca (3 gaca B Hezento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, ImpsMas, IIOCKOCT,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemMBarOMIMAXCA
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIECIBHOCTD TPEX NPIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJUIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYISIpax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunier, OPSAMOYIOJIBHBIM — MHapajulesieNuNnes] HW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHbBIE MHOTOIpAaHHUKM: IpaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, Kyo0. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IIOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPAMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHH BEKTOpa IO TpéM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrosmbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKropamu. CKalsipHOE IPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvst: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosnoxeHue
chepbl W IUIOCKOCTH, KacaTesibHas IUJIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl U
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPaMUIbl 1 KoHyca. O0BEM 11apa U mapoBOro
CErMEHTa.

KomOunHanmu Tenm BpaimieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cuctemMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIM IMEpEeHocC,
LCHTpaJbHAsT CUMMETPHS, 3€pKAIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpakIaHCKOro oOiiecTtBa (BbIOOPHI, OMNPOCHI U JIPYroe), yMEeHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEW POCCUUCKOIO Hapoja, cpopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUH, pacCyXI€HH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0POBOE TMHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnr U pealn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TLIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCeCKUX 3HAHWM Ui pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXJy TMOHSATUAMH, (QOopMyIUpOBaThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4é€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHMUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BBIABUTATD
MPEJIIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATh TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uH(popManuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POpMYIHpPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeNsiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTHh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJAa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM palOThI, pacHpenesiTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIEeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYpPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATb CBOM JCHCTBUSA C JPYrMMH YJIE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKHX 3a]1ay;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LIEHTPAJIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpPaHHUKOB  (Mpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOLIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACHCTBUSHABEKTOPAMU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'E€OMETPUUYECKUX BEJIWYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELICHUM MATEMATHYECKUX 33]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBIECHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce IOMCKAa PEelIeHHs] MaTeMaTH4ecKH  Cc(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUM Ha SI3bIKE T€OMETPUH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NIPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpallCHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPaHHUK WM TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpalllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4yepTekKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBINIOJIHATHOIIEPALIUMHABEKTOPAMHU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
pelarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PELICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpazoBaHus mogo0us;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPIIMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUM: METOJ CJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS] CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOM (hopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[MU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIIEN0BAaTh IIOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUECKUX BEINYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBanmnepase;108 1 KosanuecTBouacos DJIeKTPOHHbIE
n/m TEMIIPOTrPpaMMBbI Bcero = Kontpoabubiepadorsl  IIpakTHuyecknepadoThbI (i pposEIc)
o0pa3oBaTe/ibHbIEPECYPCHI
bubmuorexa [IOK
! Beejenine B crepeomeTpiio 23 ! https://m.edsogru/ 1c209e37
) B3aumHoe pacnonoxenue 6 1 bubnuorexa [JOK
MPSIMBIX B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapamienbHOCTE NPSAMBIX U g bubnuoreka [IOK
IJIOCKOCTEN B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 IleprieHAMKYIAPHOCTD MPAMBIX U 75 bubnunoreka [JOK
IIJIOCKOCTEH B MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
5 Yriel 1 pacCTOsTHUS 16 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 MHororpaHHuku 7 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 BekTtops! B mpocTpaHcTBE 12 E:fj;;f;{;ggﬁczo%y
8 [ToBTOpenue, 06001IeHUE U 5 ) bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME




11 KIJACC

KoanuecTtBouacoB DJIeKTPOHHbIE

Ne HaumenoBanuepasae/ioB u (undpoBbIe)

n/n TEeMIPOrpaMMbI Bcero Koutpoasubiepaborsl  IIpakTnueckuepadoTsl P
o0pa3oBaTe/bHbIEPECYPCHI
bubmuoreka [JOK

1 A 15 1
HATHTHHECKAAT COMETPHA https://m.edsoo.ru/1¢209e37
) [ToBTOpenue, o6o0IICHNE U 15 1 bubmuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
& 1 1
3 Obvémmmororpannuia 7 https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
4 T 24 1
cJlaBpatieris https://m.edsoo.ru/1¢209e37
5 [Inomanu moBepxHOCTU U 9 | bubnmoreka [JOK
00BEMBI KPYTIIBIX TEJ https://m.edsoo.ru/1c209e37
6 Jia— 5 1 bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpenue, o6odIIEHNE 1 17 ) bu6nmoreka [JOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
ITPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoauvecTtBouyacoB
DileKTpoHHbIenupoBbIeoOdOpazoBaTeJI
Temaypoxka Bce  Konrtpoabnbiep  IIpakTuueckuep
n/ bHbIEpPeCYPChI
. ro a00ThI a0oThI
OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
bubmnoreka IIOK
1 PHUCYHKE TIJIOCKOCTH, MapalIeIbHbBIX 1
https://m.edsoo.ru/aecc77cd
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka
[TonsTHS CTEpeOMeTpHH: TOUKa, psMasi,
TUIOCKOCTB, MPOCTPaHCcTBO. OCHOBHEIC
2 npaBujIa N300paKEHUsI HA PUCYHKE 1 bubmorexa HOK
P P pHey https://m.edsoo.ru/2d8a9c¢99
IUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpE3KOB), cepeaANHBI OTPE3Ka
[TonsTHS: TIEpeceKaronUecs MIOCKOCTH,
3 MepeCeKarOIINecs PsiMasi | IMII0CKOCTh; 1 bubmorexa HOK
P P ’ https://m.edsoo.ru/db685e73
TIOJTYIIPOCTPAHCTBO
[TonsiTHs: IepeceKaronIrecs MmI0CKOCTH,
4 nepeceKaroIyecs npsiMasi v MiIoCKOCTh; 1 bubmorexa [TOK
P P ’ https://m.edsoo.ru/a63959ed
TIOJTYIIPOCTPAHCTBO
MHororpaHHUKH, H300pakeHHE
5 HOPOCTEUIINX MPOCTPAHCTBEHHBIX (UT 1 bubmorexa [TOK
p pocTp M https://m.edsoo.ru/b30dff38
HECYIIECTBYIOIINX 00HEKTOB
MHororpaHHUKH, H300paKeHHE
6 HPOCTEUIINX MPOCTPAHCTBEHHBIX (HUT 1 Bubmmorexa [IOK
P Poctp P, https://m.edsoo.ru/3d8ffd32
HECYIIECTBYIOIINX 00OBEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1 bubnuoteka [JOK




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEICTBUSA U3 HUX

https://m.edsoo.ru/Occ5céfe

bu6nuoreka [IOK
https://m.edsoo.ru/239c¢8cb4

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus U3 HUX. CocoObl 3a1anus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O003HauEHUANIPSMBIX U IIJIOCKOCTEN

bu6nmoreka [IOK
https://m.edsoo.ru/65¢6b106

10

N306paxkenue ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
péopa.
N3o0paxeHuenepeceueHUsIONTyIeHHBIXIT
JIOCKOCTEM.
PackpammBanuenocTpoeHHbIXCEUeHUIpa
3HBIMMILIBETAMU

bubnnoreka IIOK
https://m.edsoo.ru/258fc245

11

12

13

N306paxkenune ceuenuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
péopa.
N300pakeHuenepecedeHusAnoayYeHHbIXIT
JIOCKOCTEM.
PackpammBanrenocTpoeHHbIXCEUeHUIpa
3HBIMHIIBETAMH

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOAT UEPE3 UX
pEdpa.
N3obpakenunenepecedeHUs 0Ny YeHHBIXIT
JIOCKOCTEM.
PackpammBaHuEnoOCTpOEHHBIXCEUEHHMPA
3HBIMUI[BETAMU

N3ob6pakenune ceueHuil nmupamuisl, Kyoa

bu6mmoteka [IOK
https://m.edsoo.ru/1a2520f6

bu6nuoreka [IOK
https://m.edsoo.ru/93ad36b3

bu6nuoreka [IOK




Y IIPU3MBI, KOTOPBIE IIPOXOSAT Yepe3 UX
pEdpa.
N3006pakenuenepecedeHUsINONyYE€HHbIXIT
JOCKOCTEMN.
PackpaimBaHuEIOCTPOCHHBIXCEUEHUIMPA

https://m.edsoo.ru/ee1d19b9

3HBIMUIIBETAMU
14 Mertop ciie10B A1 MOCTPOCHUS CEUEHUN bubmorexa [IOK
https://m.edsoo.ru/9f4071b9
Merog ciie10B AJIsg IOCTPOCHHUS CEUEHUM.
15 CaolicTBa niepece4eHnil MpsIMbIX U brbmmorexa LTOK
. https://m.edsoo.ru/fe733862
IIJIOCKOCTEMN
Merton cie10B [U1sl IOCTPOEHUS CEUEHUM.
16 CBolicTBa niepece4eHnil MpsIMbIX U bubmmorera LOK
. https://m.edsoo.ru/2935a9a0
IIJIOCKOCTEN
[TocTpoenue ceuenuii B nupamue, Kyoe
17 no TpéM Toukam Ha pébpax. Coznanue bubnmnoreka [JOK
BBIHOCHBIX YEPTEKEU U 3alIHUCh 11aroB https://m.edsoo.ru/2e18f255
MOCTPOCHUS
[TocTpoenue ceuenuii B nupamue, Kyoe
13 no TpéM ToukaM Ha pébpax. Co3nanue bubmuoreka [JOK
BBIHOCHBIX YEPTEKEU U 3aIlIKCh LI1aroB https://m.edsoo.ru/e504d656
MOCTPOCHUS
[TocTpoenue ceuenuii B nupamue, Kyoe
19 no TpéM ToukaM Ha pébpax. Co3nanue bubnnorexka HOK
BBIHOCHBIX YEPTEKEU U 3aIlIHUCh 11aroB https://m.edsoo.ru/4a28dc02
IIOCTPOEHHUS
[TocTpoenue ceuenuit B mupamuse, Kyoe
20 no TpéM ToukaM Ha pébpax. Co3nanue bubnrorexa LHOK

BBIHOCHBIX qepTexceI‘/'I " 3a11UCh 11aroB

https://m.edsoo.ru/1d434d0f




IMOCTPOCHUA

[ToBTOpenue nnanumerpun: Teopema o

bu6nuoreka [IOK

21 MPONOPIHOHAILHBIX OTPE3Kax.
p prt P https://m.edsoo.ru/ec26fe5d
[TogoOueTpeyroIbHUKOB
[ToBropenue mranumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
” coTesRa bu6nuoreka [IOK
BBIHOCHEBIX YepTeiKax.
P https://m.edsoo.ru/9a0a9e56
Hcropusipa3BUTHAIUNIAHUMETPUHN U
CTEpPEOMETPUH
7 KonTtponpsHas pabora "AKCHOMBI bubnuoreka [JOK
crepeomerpun. Ceuenus" https://m.edsoo.ru/b19f6asSd
B3anMHOe pacmnosioxkeHUE MPSIMbIX B
npocrpancTBe. CKpeluBaromuecs
24 pocTp n P bubnuorexa [JOK
npsmelie. [Ipu3Haku CKpenuBaroNIuX Cs
P P pett m https://m.edsoo.ru/0ac11c95
npsimeix. [lapamiensHbienpsiMbie B
MIPOCTPAHCTBE
Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MIPSIMOM MapasuieTbHON
JAHHOM IIPSIMOM, TIPOXOIAIIEH uepe3
55 P > 1P pu bubmmnoreka LIOK
TOYKY IIPOCTPAHCTBA U HE JIe)Kalleh Ha
y npoctpar https://m.edsoo.ru/ba545966
JlaHHOM npsiMoi. Jlemma o
nepeceueHNNNapAIeIbHBIXTPSIMBIXILIIOC
KOCTBIO
ITapamrensHOCTE Tpex OpsAMEIX. TeopeMa
26 P . pex fp T P bubmuorexa [JOK
0 TPEX MapaJlIeNIbHEBIX IPAMBIX. TeopeMa
pex nap p P https://m.edsoo.ru/f85bfcd6
0 CKPEIIMBAIOIITUXCATIPIMBIX
IlapanneapHOE IPOSKTUPOBAHUE.
P . P P bubmuorexa [JOK
27 OCHOBHBIE CBOMCTBA APALIIEITHHOTO

IIPOEKTUPOBAHUS.

https://m.edsoo.ru/79165d15




N3o0pakenunepasHbixpuryp B
NapaJuIeIbHONIIPOEKIIUU

enTpasibHast MpoeKIMs. YTOJI ¢

28 COHAIIPaBJICHHBIMU CTOPOHAMHU. bubmorexa [IOK
https://m.eds00.ru/635¢5087
YroamexaynpsMbIMu
3aauM Ha JOKa3aTeNIbCTBO U
HCCIICAOBAaHUE, CBA3AHHBIC C bu6nuoreka [IOK
29 pacIoIOKEHHUEM MIPSIMBIX B https://m.edsoo.ru/bd3745f8
MIPOCTPAHCTBE
[TonATHS: mapauIeIbHOCT MPAMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
30 napauieIbHOCTH NPSIMOU U TIJIOCKOCTH. bubmorexa LHOK
. . https://m.edsoo.ru/7d18834b
CaoiicTBanapaieIbHOCTUIIPSIMON U
IJIOCKOCTH
['eomeTrpuueckue 3ajaun Ha BEIYMCIICHNE
31 1 J0Ka3aTelIbCTBO, CBI3aHHbBIC C bubnnoreka IIOK
apaJUIEIbHOCTBIO IPSIMBIX U https://m.edsoo.ru/33c477d3
IUIOCKOCTEN B MPOCTPAHCTBE
IToctpoenue cedyenust, MPOXOIAIIETO
0 yepes3 JaHHYHO0 IPSIMYIO Ha YepTexke U bubnmnorexka HOK
MapajuIebHOTO JIPYrod MPSIMOM. https://m.edsoo.ru/66fefadd
PacuérorHomenui
[TapannenpHast npoeKUHsl, IPUMEHEHHE
JUISI IOCTPOEHUSI CEYEHUH KyOa U bubnuoreka [JOK
33 HnapaJuieNIenunea. https://m.edsoo.ru/aSb7b8e3
CaoiicTBanapajienenuneaa u npu3mMsl
34 [TapannensHble nmnockoctu. Ilpusnaku bubmuoreka [LJOK

NapajuIeIbHOCTU JBYX IIOCKOCTEH

https://m.edsoo.ru/dbee22bc




Teopema o napamieabHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,

35 MIPOXO/ISIIEH Yepe3 TOUKy, He bubmmorexa [TOK
p p Yy https://m.edsoo.ru/6b61b2b4
MPUHAJISKALTYIO TaHHOU IJIOCKOCTH U
CJIEACTBHS U3 HEE
CBoiicTBa napajIeNIbHBIX INIOCKOCTEN: O
36 MapajuIeIbHOCTH MPSAMBIX IIEPECECUEHUS bubnnoreka HOK
IIpY IIEPECEUECHUH IBYX IapaljIeIbHbIX https://m.edsoo.ru/5fa0b3ce
IJIOCKOCTEN TpeThen
CBoiicTBa napajIeIbHBIX IIOCKOCTEN:
00 oTpe3Kax mapajuieIbHbIX MPSIMBIX,
37 3aKITIOUEHHBIX MEXKTY MapajuieIbHbIMUA bubmmorexa [IOK
y nap . https://m.edsoo.ru/c7c777ed
MJIOCKOCTSIMU; O TIEPECEUECHUU TIPSIMOI C
JBYMsI TTapaJIeTbHBIMU TJIOCKOCTSIMHU
18 [ToBTopenue: Teopema Iludaropa Ha bubmuorexa [JOK
ILUIOCKOCTH https://m.edsoo.ru/ec3e2da3
IToBTOpEHwue:
39 TPUTOHOMETPHUANIPIMOYTOJIBHOTOTPEYT 01 brbmmorexa [TOK
P PIEpAMOYT peyt https://m.edsoo.ru/ed9e2a8e
bHUKA
40 CaoiicTBa Ky0a 1 MPSMOYTOIHHOTO bubmuotexa [JOK
napajiesienunena https://m.edsoo.ru/ba75dc57
41 Brruncnenue IMH OTPE3KOB B KyOe U bubnmnoreka [JOK
HIPSIMOYTOJIBHOM IapajjleIenIIeIe https://m.edsoo.ru/e4972cdc
IlepneH AUKYIAPHOCTD MPAMON U
42 mockocty. [Ipusnak bu6mmoreka [JOK
NEPHEHIUKYJIAPHOCTH IIPSIMOM U https://m.edsoo.ru/52188a7d
MJIOCKOCTH
. but6mmorekxa [IOK
43 [IeprieHUKYIAPHOCTD NPAMOU U

https://m.edsoo.ru/91246736




iockocTH. [Ipusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

Teopema o CyIiecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

bu6nmoreka [IOK

44
yepe3 TOYKY IMPOCTPAHCTBA U https://m.edsoo.ru/5b971ef3
NEePHEHANKYJISIPHON K IJIOCKOCTH
45 [1nockocTH U nepreHIuKYIsIPHbIE UM bubmmoreka [JOK
MpsIMbIE B MHOTOTPAaHHUKAX https://m.edsoo.ru/2d24e873
46 [ImockocTu U NepneHAUKyIIPHbIE UM bubnmnoreka [HOK
HpsIMbI€ B MHOI'OI'PaHHUKAaX https://m.edsoo.ru/b4ad63ad
[lepneHauKymsip ¥ HAKJIOHHASA.
47 HOI;T OGHHHZ Hep MEHIUKYJISIpa U3 TOYKHU bubmmorexa [TOK
P p JKYJIAP https://m.edsoo.ru/8a7be683
Ha TIPSIMYIO
[lepneHaAuKysip ¥ HAKJIOHHASA.
48 HOiT OGHHHz nep MEHIUKYJIsIpa U3 TOUKHU brbmmorexa LTOK
p p JHKYIIAP https://m.edsoo.ru/fblcd0a5
Ha IPsMYIO
49 Teopema o0 TpEX nepHeHaUKYIApax bubmuotexa [JOK
(mpsimast u oOpaTHast) https://m.edso0.ru/074c8865
50 Teopema o Tpéx nepneHANKYIIpax bubmuoreka [JOK
(mpsimast 1 oOpatHas) https://m.edsoo.ru/a0fddSbf
51 YronMexycKpemnBaroIUMUACIIPSIMbIM bubnmnoreka [JOK
u https://m.edsoo.ru/b9e777d9
[Touck neprneHIuKYISIPHBIX TPSIMBIX C
52 OMO Mopne neHyHKpns{ HBII:( Bubmmorexa [IOK
Hl . PHICHAMKYIAP https://m.edsoo.ru/6¢cdbecef
MJIOCKOCTEH
bu6 OK
53 OpTOroHanbHOENPOEKTUPOBAHUE nonHorexa [

https://m.edsoo.ru/37d84157




[TocTpoenue ceuenuit kyoa, MpU3MBI,

54 MIPAaBUJILHOM NUPAMHUJIBI C TOMOIIBIO bubmorexa HOK
P AN B https://m.edsoo.ru/5603e30b
OPTOTOHAJILHON MPOEKIINU
[TocTpoenue ceueHuit kyoa, MPU3MBI,
55 OPaBWILHON IMUPaAMHUIEI C [IOMOIIBIO Bubmaorexa ITOK
P P https://m.edsoo.ru/a95F5c04
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEJIBHO MJIOCKOCTH. bubmuorexa [JOK
[ImockocTCUMMETpHiL B https://m.edsoo.ru/7ad0020b
MHOTOTpaHHHUKaX
57 [Ipu3Hak nepnesauKyJIpHOCTH IPSIMOU bubnnorexka HOK
Y IUNIOCKOCTH KaK CJIEICTBUE CUMMETPUU https://m.edsoo.ru/235171b3
53 [IpaBunbHbIe MHOTOTpaHHUKH. Pacuér bubnuoreka [JOK
pacCTOSIHUM OT TOYKH JI0 TUIOCKOCTH https://m.edsoo.ru/f47dfefd
59 IIpaBuibHBIE MHOTOTpaHHUKH. Pacyér bubnuorexa [HOK
pacCTOSAHUIN OT TOUKH J0 IJIOCKOCTH https://m.edsoo.ru/79¢10312
Croco0bI OIYCTUTD MEPIIEHINKYIISIPHL:
60 CUMMETPHUS ZI[BI/IF TO‘IiI/I o P bubmorexa LHOK
pHs, . . https://m.edsoo.ru/2faadc3f
napajuieIbHON NpsMoin
61 CnBur 1o HenapaJieIbHOU MPSIMOH, bubnmnoreka [JOK
U3MEHEHUE PACCTOSHUN https://m.edsoo.ru/79853608
Konrponbnas pabora "B3anmuoe
62 ACIOJIOKEHHUE NMPSIMBIX U MIJIOCKOCTEN B bubmorexa [TOK
p " p https://m.edsoo.ru/1e053890
MIPOCTPAHCTBE
[ToBTOpEeHuE: yron Mexay NpsMbIMU Ha
63 IIJIOCKOCTH, TPUTOHOMETPHS B bu6mmoreka [JOK

MPOU3BOJILHOM TPEYTOJIbHHUKE, TEOpeMa
KOCHHYCOB

https://m.edsoo.ru/482d3f51




[ToBTOpEHME: yron Mexay

64 CKPEIUBAIOIIUMUCS IIPSIMBIMU B Bubmaorexa ITOK
P p https://m.edsoo.ru/28a6573c¢
MIPOCTPAHCTBE
['eomeTpuyeckre METOAbl BHIYMCIICHHS
65 JIa MEXKIY IPSIMBIMH B bubnmnorexa OK
yr Y 1P https://m.eds00.ru/098bedad
MHOTOT'PaHHHKAX
66 JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX bubmmoreka [IOK
YIJIOB ABYTPAHHOTO yriia https://m.edsoo.ru/f7792ba9
ITeprieH UK yASIpHBIC TIIIOCKOCTH.
67 CBI(:I‘/'ICTBa BZ&HﬁHO MIEPIEH UK YIIIPHBIX bubnnorexa LIOK
. p yip https://m.edsoo.ru/b9146bc0
IUIOCKOCTEHN
[Tpu3Hak neprneHIuKyIspHOCTH
68 MJIOCKOCTEH; TeopemMa o MpsMOoin bubnmnoreka [HOK
MEPECEUCHUS ABYX MIOCKOCTEN https://m.edso00.ru/56765e8b
MEePIEHANKYIISIPHBIX TPEThEU MITOCKOCTH
[IpssMOyTONBHBIA Hapaielennne; Kyo;
69 I/ILFMG e}I/-IrI/I}I CBOITICTBI; PSIMO OHLHOZO bubmorexa LOK
p ’ p yr https://m.edsoo.ru/aecc77cd
napajuiesenumneaa
70 TeopeMa 0 nMaroHany NpsAMOYTrOIbHOTO bubnmnorexka HOK
napasulesienuIie1a v CIeACTBUE U3 HEE https://m.edsoo.ru/2d8a9c99
CrepeomeTpuuecKue U MPUKIIaIHbIC
71 3a7a4M, CBSI3aHHBIE CO B3AaUNMHBIM bubmmorera HOK
’ https://m.edsoo.ru/db685e73
PaCIIOIOKEHUEM TIPSIMBIX U TIJIOCKOCTH
IToBTOpEHME: CKpEIMBAIOIIHECS
72 b SIMI)II; 1aj aJ'IJ'IIZJ'ILHBIe MJOCKOCTH B bubmmorexa LOK
P - 11ap https://m.edsoo.ru/a63959ed
CTaHJAPTHBIX MHOTOTPaHHUKAX
7 [Tapa napaynenbHbIX MJIOCKOCTEN HA bubmmoreka [JOK

CKPCIIUBAIOIIHNUXCA NPAMBIX, paCCTOSAHUC

https://m.edsoo.ru/b30dff38




MECXKAY CKPEIIUBAOIIUMHACA IMTIPAMBIMHA B
MMPOCTBIX CUTyallUAX

PaccTosHrE OT TOUKH J0 IINIOCKOCTH,

bu6nuoreka [IOK

7 pacCTOAHUE OT MPSIMOM JI0 MIIOCKOCTH https://m.edsoo.ru/3d8ffd32
Beluncienue paccTosHUN MEXKIY

75 CKPELIMBAIOIIMMUCS TPSIMBIMHU C bubmmoreka [JOK
MMOMOUIBIO NIEPIIEHANKYIISIPHOU https://m.edsoo.ru/OccScafe
IUIOCKOCTH
TpéxrpanHslil yroi, HEpaBeHCTBa IS

76 TpeXrpaHHbIX yriaoB. Teopema bubnuoreka [JOK
[Mugaropa, TeopemMbl KOCHHYCOB H https://m.edsoo.ru/239c8cb4
CHUHYCOB JUI TPEXTPAHHOIO yIila

77 DNeMEeHTHI CPEPUIECKON TeOMETPHUH: bubnmnoreka [HOK
reoJIe3NYEeCKue JINHUU Ha 3emiie https://m.edsoo.ru/65¢6b106

73 KonTponbnas pabota "Yrisl u bubnuorexa [HOK
paccrosaHus" https://m.edsoo.ru/258fc245

79 CucremaTtu3zanus 3HaHUN bubmuotexa [JOK
"MHOrOorpaHHHMK U €ro 3J1€MEHTHI" https://m.edsoo.ru/1a2520f6

20 [Tupamuna. Buas! nupamun. [IpaBunsHas bubnuoreka [JOK
nupamuia https://m.edsoo.ru/93ad36b3

31 IIpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBIL. bubnmnorexka HOK
IIpaBunpHasgnpusma https://m.edsoo.ru/ee1d19b9

20 [Ipssmoit napannenenunen, bubnmnorexka HOK
NPSIMOYTOJIBHBIN Mapajienenumnen, Kyo https://m.edso0.ru/9f4071b9

23 BrInyK/IbIEMHOTOTpaHHUKH. bubmmoreka [JOK
Teopemadiinepa https://m.edsoo.ru/fe733862

24 Beinykiisie MHOrorpanHuku. Teopema bubmuoreka [JOK

Olinepa. IIpaBunpHbIE N

https://m.edsoo.ru/2935a9a0




IMOJIYIIpaBUJIbHBIC MHOTOT'paHHHUKHU

bu6nuoreka [IOK
85 K 3] "M "
OHTPOTLHAAPADOTA “VIHOTOTPATHHIH https://m.edsoo.ru/2e18f255
26 ITonsiTHE BEKTOpa Ha MJIOCKOCTH U B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/e504d656
bu6nuoreka [IOK
87 C
YMMABCKTOPOB https://m.edsoo.ru/4a28dc02
b K
88 Pa3znocthBEKTOPOB nommorexa [10
https://m.edsoo.ru/1d434d0f
bubmuorexa [JOK
8 I1
? pauiionapaieenmrea https://m.edsoo.ru/ec26fe5d
bubnuorexa [JOK
20 YMHOKCHUCBEKTOPAHATHCIIO https://m.edsoo.ru/9a0a9%e56
Paznoxxenue Bektopa 1o 0azucy Tpéx
91 BEKTOPOB, HE JIE)KAIMX B OTHOMI Bubmaorexa ITOK
POB, & A https://m.edsoo.ru/b19f6a5d
IUIOCKOCTH
bu6nuoreka [IOK
2
? CkanipHoenponsBeacHHe https://m.edsoo.ru/0ac11c95
93 Brluucnenue yria Mexay BEKTOpaMu B bubnmnoreka [JOK
HPOCTPAHCTBE https://m.edsoo.ru/ba545966
94 IIpocTeimmesagaun ¢ BEKTOpaMHU bubnmorexa OK
p a p https://m.edsoo.ru/f85bfc46
95 IIpocTeimmesagaun ¢ BEKTOpaMHU bubnmnorexa LIOK
p A p https://m.eds00.ru/79165d15
96 IIpocreimmesagaun ¢ BEKTOpaMHu buGnnorexa LHOK
p g p https://m.edsoo.ru/635¢5087
b K
97 [Ipocrelimue3anayu ¢ BEKTOpaMu nommorexa [10

https://m.edsoo.ru/bd3745{8




bu6nmoreka [IOK

7 1

98 O00011IeHNE U CUCTEMATHU3AIMI3HAHUIA https://m.edsoo.ru/7d18834b
bubnuoreka LIOK

7 1
99 O00011IeHNE U cCUCTEMATHU3AIMI3HAHUIA https://m.edsoo.ru/33c477d3
10 HrtorosaskourponbHaspadbora 1 Bubmaorexa ITOK
0 p p https://m.edsoo.ru/66fefadd
10 HrorosaskoHTpoisHasspadoTa 1 Bubmaorexa ITOK
1 p P https://m.edsoo.ru/a5b7b8e3
10 O00011eHrEe U cUcTEMaTU3alUI3HAH U 1 bubmiorexa LIOK
2 = H https://m.edsoo.ru/dbee22bc
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11 KIJACC

Ne KosnunuecrBouacos
DiieKTpoHHbIenupoBbIeoOdOpa3oBaTe/ib
Temaypoka Bce  Konrpoabubsiepa IIpakTuyeckuep
n/ HbIEepecypcehl
u ro 00TBI a0oThI
[ToBTOpenue tems! "KoopauHarst
1 BEKTOPA Ha IUIOCKOCTH U B 1 bubmorexa [IOK
P ‘ https://m.edsoo.ru/0341bc2b
IIPOCTPAHCTBE
) [ToBTOpenue tems! "CkanspHoe | bubnuoreka [JOK
IIPOU3BEIEHUE BEKTOPOB" https://m.edsoo.ru/bed12a43
IToBTOpenue Tembl "Brruncienue
3 J1a MEX/1y BEKTOpaMH B 1 bubmmorexa [TOK
yr Y " P https://m.edsoo.ru/bc15f7f2
IIPOCTPAHCTBE
[ToBTOpenue Temsl "YpaBHEHUE
4 psIMO, MPOXOALIEH Yepes3 JIBe 1 brbmmorexa LTOK
PAMOM, TPOXOAAIEH HEpEs A https://m.edsoo.ru/6054bSc]
TOYKH
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, | bubmuoteka [JOK
YpaBHEHUE IUNIOCKOCTHA B OTPE3KAX https://m.edsoo.ru/188f6216
6 YpaBHEHHE IITIOCKOCTH, HOPMaJb, 1 bubnmnoreka [JOK
YpaBHEHHE INIOCKOCTHU B OTPE3KAX https://m.edsoo.ru/016e25eb
7 BekropHoenpounsseneHnue 1 bubmmorexa [TOK
P P A https://m.edsoo.ru/c94ba09b
g JIuHeliHbICHEPaBEHCTBA, | bu6muoreka [JOK
JIMHEHHOEPOrpPAMMHUPOBAHUE https://m.edsoo.ru/897dd3b2
9 JIuHeliHbIEHEpaBEHCTBA, 1 bu6muoreka [JOK
JIMHEHHOEIPOrPAMMHUPOBAHUE https://m.edsoo.ru/1468bab3
10 AHanuTHYECKHEe METO/IbI pacuéra 1 bubmuoreka [JOK




yria MeXIy MpsIMbIMU B

https://m.edsoo.ru/Obde 1be8

MHOTOIPaHHHUKAX
AHaIMTUYECKHE METO/IbI pacyéTa
11 J1a MEXAY IJIOCKOCTSIMU B bubmmorera LOK
yr Y https://m.edsoo.ru/3cef10e5
MHOT'OIPAaHHHUKAX
12 ®opMmysa pacCTOSIHUSL OT TOUKH J10 bubmmoreka [IOK
IUIOCKOCTH B KOOpJAXHATax https://m.edsoo.ru/Ob136158
13 HaxoxaeHnne paccTostHui OT TOUKH bubnmnoreka HOK
710 TUTOCKOCTH B Ky0Oe https://m.edsoo.ru/26a03fb7
HaxoxxneHue paccTosITHUM OT TOUKH
. bu6mmoteka [IOK
14 JI0 TJIOCKOCTHU B MIPAaBUIIbHOMN
https://m.edsoo.ru/5513d87b
nupamue
15 KonTponbnaspabora bubnmnorexka HOK
"AHanuTuyeckasreomeTpus" https://m.edsoo.ru/d189bde2
16 CeueHUsIMHOTOTPaHHUKOB: bubnmnoreka HOK
CTaHJapTHBIEMHOIOIPaHHUKU https://m.edsoo.ru/810cf1eb
17 CeueHUsIMHOTOTPaHHUKOB: bubnmnoreka [JOK
METOJCIEI0B https://m.edsoo.ru/4a33a8ab
CeueHust MHOTOTPAHHUKOB:
18 CTaHIapTHBIE INIOCKOCTH brbmmorexa [TOK
Aap ’ . https://m.edsoo.ru/5caefc1b
MepecevyeHms IPSIMBIX U TIIOCKOCTEN
19 [TapannenbHble npsiMble U bubmuoreka [JOK
[UIOCKOCTH: TapajieiibHble CEUYEHUs https://m.edsoo.ru/23f4f089
20 [TapannenbHble npsiMble U bubmmoreka [JOK
IJIOCKOCTH: pacu€T OTHOLLEHHI https://m.edsoo.ru/dee379¢b
[TapannensHble psMbIE U
but6mmoreka [IOK
21 IIJIOCKOCTH: YIJIBI MEXIY

CKPCIIUBAOIHUMUCS ITPAIMBIMU

https://m.edsoo.ru/a28fd74e




[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Mapbl

22 MEPHSCHANKYIISIPHBIX MIIOCKOCTEH 1 bubmmorexa LOK
PHCHAKYIUP https://m.eds00.ru/52a827900
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
[lepreHANKyISIpHBIE IPSIMBIE U
23 HJI(I))CKOCTI/I'};QOP eMa opT ex bubmmorexa LOK
- Teop p https://m.edsoo.ru/d3alfe30
NepHeHANKYIISIpax
[lepreH K yISIpHBIE IPSIMBIE U
P 2P P bubmuorexa [JOK
24 IUIOCKOCTH: BEIYUCIIEHHS JUINH B
https://m.edso00.ru/48db7058
MHOTOI'PaHHHKAX
[ToBTOpenue: miomanu
25 MHOTOYTOJIbHUKOB, (POPMYJIIBI IS bubmorexa LOK
- o » POPMY: https://m.edsoo.ru/725¢effc4
TJI0MAIEH, COOOpaKEHHUS 1O 100Ms
[ToBTOpenue: miomanu
26 MHOTOYTOJIBHUKOB, ()OPMYJIBI JIS bubmorexa LOK
T . » DOPMY https://m.edsoo.ru/8efbe78e
TJI0IAJIeH, COOOpaXKeHUsI IO 100Ut
IToBTOpEHME: TIIONIA N
27 MHorop OJIbHUKOB, (DOPMYJIBI [Tt bubmmorexa LOK
yr _ » QOPMYJIBL L https://m.edsoo.ru/77¢c22fc5
TJIOIIAJIEH, COOOpaXKeHUsI IO 100U
IInomanu ceueHuit
)3 MHOTOTPaHHHUKOB: TUIOIIAIN bubmuoreka [JOK
MMOBEPXHOCTEM, pa3pe3aHus Ha https://m.edsoo.ru/1780basd
YacTH, COOOpaKeHUs 1O 100Ust
IInomanu ceueHuit
79 MHOTOTPaHHHUKOB: TUIOIIAIN bubmmoreka [JOK

MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

https://m.edsoo.ru/078cd184




Kontposbnas padota "[loBTopenue:
MHOTOTPAaHHUKH, CEUCHUS 1 1 bubmorexa HOK
P i https://m.edsoo.ru/7491efe0
MHOTOIPAaHHUKOB
O0bém Tema. O0beM 1 bu6nuoreka [IOK
MPSAMOYTOJIBHOTO MapaJlIeNIeNUIea https://m.edsoo.ru/4dffda97
3amaun 00 yaBOCHUU Ky0a, O 1 bubnmoreka [JOK
KBaJpaType Ky0a; 0 TPUCEKLIUHU yria https://m.edsoo.ru/74b2ad91
CrepeoMeTpHUUYCCKHE 3a1a4H,
CB?ISI;HHI)IGI(): 00BEMOM 1 bubmorexa HOK
https://m.edsoo.ru/ec24dfc2
MPSIMOYTOJIBHOTO MapasuiesieuIe/ia
[IpuknagHele 3aa4u, CBSI3aHHbIE C
R bubmuorexa [JOK
BBIUKCIICHHEM 00bEMA 1
https://m.edsoo.ru/f465d10e
MPSIMOYTOJIBHOTO MapasuiesienuIe/ia
" . bub K
O0BEMITPAMONTTPU3MBI 1 nosmorexa IO
https://m.edsoo.ru/0341bc2b
CrepeomeTpuueckue 3a1auu,
CBSISIZIHHHCIZ BBIUKCIICHHEM 00bEMOB 1 bubmmorexa [TOK
. https://m.edsoo.ru/bed12a43
MPSAMOI TIPU3MBI
IIpuxnagHeie 3a1a4n, CBSI3aHHBIE C 1 bubmmoteka [IOK
00BEMOM TIPSAMOI TPU3MBI https://m.edsoo.ru/bc15f7f2
Brruucnenue o0bEMOB TeN €
MTOMOIIIBIO OTIPEETIEHHOTO | bu6mmoteka [IOK
HHTErpaia. https://m.edso00.ru/6054b8c1
O0BbEMHAKIIOHHOUTTPU3MBI
Brruucnenue o06EMOB Te €
TIOMOIIIBIO OTIPEIEIIEHHOTO 1 bubmorexa [TOK
B el https://m.edsoo.ru/188f6216
uHTerpana. O6bEMIUpPaMU/IbI
®dopmyna o0bEMa MUPaAMUIBI. 1 bubnmnoreka [JOK




OtHomeHne 00BEeMOB MTUPAMH/ C
00LIUM YIJIOM

®opmyna 00bEMa MUPaMUIbI.

https://m.edsoo.ru/016e25eb

41 OtHolleHne 00HEMOB ITUPAMUJT C bubmorexa LIOK
paniia https://m.eds00.ru/c94ba09
00IIKM yTIIOM
CrepeoMeTpHUUYCCKHE 3a1a4H,
42 CBSI?ilHHBIeIz 00bEMaMK HAKJIOHHOM bubmorexa LIOK
https://m.edsoo.ru/897dd3b2
MIPU3MBI
43 CrepeomeTpuyeckue 3a1auu, bubnmnoreka HOK
CBs3aHHbIE C 00bEMaMU TUPAMU/IBI https://m.edsoo.ru/1468bab3
[Ipuknagabie 312491 110 TEME
" R " bubnmnoreka [HOK
44 OO0BéMbI Tel", CBSI3aHHBIC C
. . https://m.edsoo.ru/Obde 1be8
00BEMOM HaKJIOHHON IIPU3MBbI
[Ipuknagabie 3a1a491 110 TEME
45 "O0BEMBI TEN", CBI3aHHEIE C bubmmorexa HOK
. ’ https://m.edsoo.ru/3cef10e5
00BEMOM TTHPaAMUIBI
46 [Ipumenenne 06bEMOB. Borunicienue bubnmnorexka [HOK
paccTosiHuA 40 IIOCKOCTH https://m.edsoo.ru/Ob136158
47 Konrponbnaspabora bubmuoreka [JOK
"O6BEMMHOTOrpaHHUKA" https://m.edsoo.ru/26a03fb7
WJIMHIpUYECKask IOBEPXHOCTb,
48 ](;[6 a3 Iop ve LHJIHMH, qucxoﬁ bubmorera [OK
PASYIOTIHE IHIMHIP https:/m.edsoo.ru/5513d87b
MOBEPXHOCTHU
nuaap. HpsMmoi kpyrosoit
49 HI/IJ'II/IH 4 Hfo aJib rl;)(})/;e XHOCTH Brbmorexa TIOK
HIDIHEAp. Tlotian P https:/m.edsoo.ru/d189bde2
UIHH]IpA
50 Konnueckasi moBepXHOCTB, bu6nuoreka [IOK

00pa3yrone KOHNIEeCKOM

https://m.edsoo.ru/810cf1eb




noBepxHocTu. Konyc

CeuecHue KOHYCa IIJIOCKOCTBIO,

51 napajuiebHOM MJIOCKOCTH bubmorexa [IOK
https://m.edsoo.ru/4a33a8ab

OCHOBaHUs

57 Yceuénnslii konyc. M3o0paxkenue bubnmnoreka HOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://m.edsoo.ru/Scaefclb

53 [Tnomaas 6OKOBOM MOBEPXHOCTH U bu6nmoreka [IOK
IIOJIHOM ITOBEPXHOCTU KOHYCa https://m.edsoo.ru/23f4f089

54 [Tnomaas 6OKOBOM MOBEPXHOCTH H bubnnoreka IIOK
MIOJIHOM MTOBEPXHOCTU KOHYyCa https://m.edsoo.ru/dee379¢b
CrepeomeTpHuuecKue 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, bubnnoreka IIOK
MIOCTPOEHUEM CEUCHUH LWIIUH]IPA, https://m.edsoo.ru/a28fd74e
KOHYyca
CrepeomeTpruecKue 3a1a4u Ha

56 JI0Ka3aTeIbCTBO M BEIUHCIICHHE, bu6nuoreka [IOK
MOCTPOEHUEM CEUCHUHN LWIIUH]IPA, https://m.edsoo.ru/5a827900
KOHyca

57 [TpuxnanHble 3a1a4u, CBSI3aHHBIE C bubmuoreka [JOK
LUIMHAPOM https://m.edsoo.ru/d3alfe30

53 IIpuknagnele 3a1auu, CBI3aHHBIE C bu6mmoteka [IOK
HUINHIPOM https://m.edsoo.ru/48db7058

bubmmoteka [IOK

39 Cdepa n map https://m.edsoo.ru/725effc4
[Tepeceuenne cdepsl u mapa ¢

60 mockocThio. Kacanue mapa u bubnuotexa [JOK

cdepsl TNIOCKOCThI0. By u
u3o0pakeHuenapa

https://m.edsoo.ru/8efbe78e




[Tepeceuenue chepsl u mapa c
1ockocThio. Kacanue mapa u

bu6nmoreka [IOK

61
cdepsl TUIOCKOCThIO. By u https://m.edsoo.ru/77c¢22fc5
n3o00pakeHuenmapa
& Ypasuenue chepsl. [Lnomanp chepsl bubnnoreka HOK
U e€ yacreu https://m.edsoo.ru/1780basd
bu6nuoreka [IOK
63 Cummerpuscdepsl U mapa
pusichep P https://m.edsoo.ru/078cd184
CrepeoMeTpuuecKre 3aa4u Ha
JI0Ka3aTeNbCTBO U BHIYUCIICHUE,
. bubmuorexa [JOK
64 CBSI3aHHBIE CO c(hepoit u mapom,
. https://m.edsoo.ru/7491efeQ
MOCTPOCHUEM UX CEYCHHI
MIJIOCKOCTBIO
CrepeoMeTpuuecKue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYMCIICHUE,
65 CBSI3aHHBIE CO c(hepoil U mapom bubmorexa HOK
p . POM, https://m.edsoo.ru/4dffda97
MOCTPOEHUEM UX CEUCHUU
MJIOCKOCTHIO
66 IIpukiiagueie 3a1a4u, CBSI3aHHbIE CO bubnmnorexka [HOK
cdepoit u mapom https://m.edsoo.ru/74b2ad91
IToBTOpEHME: OKPYKHOCTH HA
67 HJ‘IOCK:CTI/I BI)I‘IE(}:];II;HI/IH B bubmorexa HOK
’ https://m.edsoo.ru/ec24dfc2
OKPYXKHOCTH, CTaHJapTHBIE TTO100US
68 Paznmuunble koMOMHALINN TET bu6nuoreka [IOK
BpallleHNUsI © MHOTOTPaHHUKOB https://m.edsoo.ru/f465d10e
69 3anauu o teme "Tena u bubnuotexa [JOK
MOBEPXHOCTHU BpamieHus" https://m.edsoo.ru/0341bc2b
70 3agauu o teme "Tena u but6mmoreka [IOK




MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/bed12a43

71 KontponbHnas padora "Temna u bubmmoreka [IOK
MOBEPXHOCTHU BpalieHus" https://m.edsoo.ru/bc15f7{2
7 O0béMm unuHIpa. Teopema 06 bubamnoreka HOK
00BEME MPSAMOTo LWINHIPA https://m.edsoo.ru/6054b8c¢1
Brruncnenne 06bEMOB Tel ©
73 MTOMOUIBIO OMPEICTIEHHOTO bubmorexa HOK
pe https://m.edsoo.ru/1886216
uHTerpaia. O6pEMKOHyCa
74 [Tnomany 60KOBOH U MOIHON bubnnoreka IIOK
IOBEPXHOCTU KOHYCA https://m.edsoo.ru/016e25¢eb
CrepeomeTpuueckue 3a1a4u,
75 CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB bubmorexa LHOK
https://m.edsoo.ru/c94ba09b
WIMH]IPA, KOHYyCa
[TpuknanHble 3a1a4M 1O TEME
76 "OOBEMBI U IUIONIAIN TOBEPXHOCTEH bubmmorexa [JOK
; P https://m.edsoo.ru/897dd3b2
Tem
OO0béM 11apa U MapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
77 cdepsl. CTepeomMeTpuyecKre 3a1auu, bubnmnoreka [JOK
CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB https://m.edsoo.ru/1468bab3
mapa, 1mapoBoro CerMeHTa 1
IapOBOT0 CEKTOpa
[TpuknanHbie 3a1a4M MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
73 00BEMOM IT1apa U TIJIOMIAIbI0 ChEPHI. bubnmoreka [JOK

COOTHOIICHASIMEK TYTUTOIIAISTMHATIO
BEPXHOCTEH 1
00BEMaMHUITIOTOOHBIXTEN

https://m.edsoo.ru/Obde1be8




[TogoOHbIE TENa B MPOCTPAHCTRE.
N3menenne 06bEMa pu 1o 100Uu.

79 CrepeomeTpuueckue 3a1a4u, bubmmorexa [JOK
. https://m.edsoo.ru/3cef10e5
CBSI3aHHBIC C BHIYMCIIEHUEM 00BEMOB
TeJN U IIoUa/iel MOBEPXHOCTEN
KonrponsHaas padora "I Lionagu
80 HOBGII))XHOCTI/I IE 00BEMBI KPYTIIBIX bubamorexa LOK
" https://m.edsoo0.ru/0b136158
TeN
JIBuKEeHMsI IPOCTPAHCTBA.

31 OtoOpakenus. J[BrxeHus: u bubnmnoreka [HOK
paBeHCTBO uryp. https://m.edsoo.ru/26a03tb7
OO01recBONCTBAIBUKEHUN
Bupl nBukeHuit: napamieibHbII

2 IIEPEHOC, LEHTPAJIbHAsi CHMMETPHUS, bubnuorexa [HOK
3epKajibHasl CUMMETPUS, IIOBOPOT https://m.edso0o.ru/5513d87b
BOKPYT MPSMOU

23 [Ipeo6paszoBanust mogodus. [psmas bubnmnorexka [HOK
u cdepa Diinepa https://m.edsoo.ru/d189bde2

24 ['eomeTrpuueckue 3a1aun Ha bubmuoreka [JOK
NPUMEHEHUE IBHKCHUS https://m.edsoo.ru/810cf1leb

25 KonrtpomnsHas padora "Bektopsl B bubmuoreka [JOK
npocTpaHcTae” https://m.edsoo.ru/4a33a8ab
O6o0matomiee moBTopenue 11
MOHSATUN U METOJIOB Kypca

26 reomerpun 1011 xnaccos, bubmuoreka [JOK

CUCTEMAaTH3alMs 3HAaHUI:
"ITapanienpHOCTb NPSIMBIX U
MJIOCKOCTEH B MpoCcTpaHcTBe"

https://m.edsoo.ru/5caefc1b




87

O6o6matomee moropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3alMsl 3HaHU: "BeKkTopbl
B IIpocTpaHcTBe"

bu6nmoreka [IOK
https://m.edsoo.ru/23f4f089

88

O6o6matomee moropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl
B IIpocTpaHcTBe"

bu6nmoreka [IOK
https://m.edsoo.ru/dee379¢eb

&9

O6o6matomee nmoropenue 11
MOHATUI U METOJ0B Kypca
reometrpun 10—11 kmaccos,
cucremaTtusaius 3uanuii: "O0bem
MHOTOTrpaHHHKA"

bubmuorexa [JOK
https://m.edsoo.ru/a28fd74e

90

O6o6matomee nmoropenue 11
MOHATHI U METOJI0B Kypca
reometpun 10—11 xmaccos,
cucTeMaTusanus 3Hanuii: "OobeM
MHOTOTrpaHHHKA"

bu6nuoreka [IOK
https://m.edsoo.ru/5a827900

91

Ob6o6maroree nosropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 xmaccos,
cucreMaTusanus 3Hanui: "Imomanu
MTOBEPXHOCTH U 00BEMBI KPYTIIBIX

"

TCII

bu6nuoreka [IOK
https://m.edsoo.ru/d3alfe30

92

O6o06matomee moBTopenue 11
MOHATHI U METOJ0OB Kypca
reomerpun 10—11 knaccos,

bu6nuoreka [IOK
https://m.edsoo.ru/48db7058




cucrteMarusanus 3Haguii: "Inomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX

"

Tel
93 HtoroBaskoHTposIbHasgApaboTa bubmorexa HOK
https://m.edsoo.ru/725effc4
bu6nmoreka [IOK

94 HroroBasikoHTpobHasIpaboTa hitps://m.edsoo.ru/8efbeT8e
[ToBTOpEHHE, 0000IICHUE U bubanoreka HOK

93 cucTeMaTu3alus 3HaHui https://m.edsoo.ru/77¢22fc5
Hcropust pa3BUTHSA CTEPEOMETPUN

96 KakK HayKH U €€ poJib B Pa3BUTUHU bubnmnoreka HOK
COBPEMEHHBIX UHXEHEPHBIX U https://m.edsoo.ru/1780baSd
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHSA CTEPEOMETPUN

97 KakK HayKH U €€ poJib B Pa3BUTUHU bubnuorexa [HOK
COBPEMEHHBIX UHXEHEPHBIX U https://m.edsoo.ru/078cd184
KOMITBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTus cTepeoMeTpun

08 KAaK HayKU U €€ poJib B Pa3BUTHH bubnmnorexka [HOK
COBPEMEHHBIX HHKEHEPHBIX U https://m.edsoo.ru/7491efe0
KOMITBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTus cTepeoMeTpun
KAaK HayKH U €€ poJib B Pa3BUTHH bubnmnorexka [HOK

%9 COBPEMEHHBIX HHKEHEPHBIX U https://m.edsoo.ru/4dffda97
KOMITbIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEpEOMETPUH

100 KAaK HayKU U €€ poJib B PA3BUTHH bubmuoreka [JOK

COBPEMECHHBIX WHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT i

https://m.edsoo.ru/74b2ad91




101

102

HcTopus pa3sBUTHS CTEPEOMETPUH
KAaK HayKU U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/ec24dfc2

bu6nmoreka [IOK
https://m.edsoo.ru/f465d10e
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