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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAyYHOI'O LHUKIA, B YaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TEOMETPUYECKMX 3HAHMM W JEHCTBUU,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIOLIIMX ONMUCHIBATH M HM3ydaTb
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHMs, YMEHHUSI UX NPUMEHATH, MPOBOJIUTH JI0OKA3ATEIbHBIE PACCYXKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIBHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI PacClo3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «JIBMIKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE  JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJbKO  T0
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCaM 00yJaronIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHANBUAYAIBHBIX  00pa30BaTENbHBIX MpOrpaMM, oOecrednTh YriyonéHHOe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMETpuu. Touka, ImpsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpeluBaromuecss npsmble. [Ipu3Hakum CKpemumBarOmUXCs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MpOEKTUpoBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpasAp, MapajulelieuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCHHYCOB U CHUHYCOB LIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunier, NOPSAMOYIOJIBHBIM — MHapajulesieNuIie]] W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKM: IIPaBUJIbHAS NPU3MA U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. CumMmeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHyCa, TUIomanab chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEeMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW U  OONICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXIYy TMOHIATHUSAMH, (DOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIMOJBb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  WCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATh IpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJECACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMU B TPOCTPAHCTBE, MEXIYy MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS  JUIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH |
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBATh PEATbHBIE CUTYALMH, MPUMEHATh U3YYECHHbIE MOHSATHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
MOHATUH M TeopeM, ammapara ajireOpbl, peuiaTh MPaKTHUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IWUIMHIPUIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU TIOBEPXHOCTENH U 00bEMaMHU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHUE 3aa4l Ha BBIUHUCICHUE YIJIOB MEXIY MPSAMbIMHU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUsS MHOTOTPAaHHUKOB M TEJl BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (aKThl IJS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IIpOLlECCE IMOUCKA  pEUICHUs
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUUHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606H1€HI:I€ " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TIpaBUIIa U300pPAKEHUS HA PUCYHKE
TUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

[TonsaTus crepeomMeTpun: TOUKa, psiMas,
IUIOCKOCTB, MPocTpaHcTBO. OCHOBHBIE MpaBUia
M300paKeHHs Ha PUCYHKE TIOCKOCTH,
napauIeIbHBIX IPSIMBIX (OTPE3KOB), CEpEANHbI
oTpe3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKaroImecs npsmasi U IIOCKOCTb;
MOJIyIIPOCTPAHCTBO

KoauuecTBo yacoB

Bcero

KonTpoabn
ble padoThI

IIpakruuec
KHe padoThI

Jara
usyue
HUSA

)10}y

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi U TO0CKOCTh;
HOJIYTIPOCTPAHCTBO

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

MHororpaHHuKH, U300pa’keHUe MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpanHuKH, H300pa’keHre MPOCTEUIITNX
IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3
HUX

https://m.edsoo.ru/AHGUTWH2F

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

https://m.edsoo.ru/IDKRAG03N

AKCHOMBI CTEPEOMETPUU U TIEPBBIE CICACTBUS U3

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

HHX
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11

12

13

14

15

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3
HuX. CriocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEN B
npoctpancTBe. O003HAYEHUS TPSIMBIX U
IJIOCKOCTEN

N3o0pakeHne ceueHnid MUpaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 ux peéopa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
IJI0CKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHUH Pa3HbIMM LIBETaMU

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N3obpaxenue nepeceueHus MoJyueHHbBIX
IJI0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pa3HbIMM LIBETaMU

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IPU3MBI, KOTOPbIE TPOXOAST Yepe3 ux péopa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
IJI0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMM LIBETaMU

N3obpakenue ceueHuil nupamusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux peéopa.
N3o00pakeHne nepeceueHus moaydYeHHbIX
IJI0CKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pa3HbIMM I[BETaMU

Mertoa ciaenoB s MMOCTPOCHUA CceueHUI

Merton cie0B U1 IOCTPOSHUS CEUYEHUM.
CBolicTBa nIepecedeHn MPSMBIX U IIIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7J

https://m.edsoo.ru/XT1VCSWB2

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

https://m.edsoo.ru/EKWHLAWS84

https://m.edso0.ru/1JO0ON3100

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 ciie10B U1l IOCTPOEHUS CEUEHUI.
CBolicTBa epeceyeHui MPSIMbIX U MIIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

18

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3naHme BHIHOCHBIX
YepTeKeil U 3aluCh aroB MOCTPOSHUS

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha pEopax. Co3naHue BHIHOCHBIX
YEPTEKEU U 3aUCh IIaroB MOCTPOCHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém

Toukam Ha pEopax. Co3naHue BHIHOCHBIX
YyepTexel U 3aMuch I1aroB NOCTPOCHUS

https://m.edsoo.ru/HFW637QDR

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/JIAQINZCX

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. CozraHue BEIHOCHBIX
YepTeXeH U 3alHUCh UIaroB MOCTPOEHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX OoTpe3kax. [logoOue
TPEYTOJILHUKOB

https://m.edsoo0.ru/L3FYZLILR

22

23

24

IToBrOpenue mnanumerpuu: Teopema MeHnenas.
PacueTsl B ceueHnsIX Ha BBIHOCHBIX YEPTEkKaX.
Hctopus pa3BUTHS INTAHUMETPUU U
CTEpEOMETPUH

KonTtponbHas pabota "AKCHOMBI CTEPEOMETPHH.
Cevenns"

Bzaumnoe PACIIOJIIOKCHHUC IIPAMBIX B
MMPOCTPAHCTBE. CerH_II/IBaIOH_[I/ICC}I IpsAMBIC.
HpI/ISHaKI/I CKpCHINBAIOMIUXCA IMPSAMBIX.
HapanﬂeanHe MMpAMBbIC B IPOCTPAHCTBEC

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLE09SZ1

https://m.eds00.ru/TYO90QBHKY

25

TeopeMa 0 CYIICCTBOBAHUHU U €AMHCTBCHHOCTHU

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

26

IIPSAMOM NapAIICIIbHONW JAaHHOU IPSIMOM,
MPOXOJIAIIEH Yepe3 TOUKY NPOCTPAHCTBA U HE
Jexalen Ha TaHHou npsmoi. Jlemma o
MePECEUCHUH TTapalIeIbHBIX MPSIMBIX
IUIOCKOCTBIO

[TapamienbHOCTB TpeX NpsAMBIX. Teopema o TpEx

napajuleJIbHBIX NpAMbIX. Teopema o
CKPEIIHUBAIOIIUXCS TPIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe npoekTupoBanre. OCHOBHbBIE
CBOICTBaA NMapaJljIeIbHOIO IPOEKTUPOBAHHUS.
N3obpakenue pa3Hbx GUryp B mapamiebHON
MPOEKIIUU

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

28

29

30

31

LlenTpanbHasa npoekuus. Yrou ¢
COHaIIpaBJICHHBIMU CTOPOHAMM. VYron MCXKOY
MMpAMBIMHA

3anauun Ha J0KA3aTeNbCTBO U UCCIICIOBAHHUE,
CBSI3aHHBIC C PACIIOIOKEHHEM MIPSIMBIX B
POCTPAHCTBE

[TonsATHA: TapaIEIbHOCTD IPSMOM U INIOCKOCTH
B IIpocTpaHcTBe. [Ipu3Hak nmapamieabHOCTH
npsiMoit U rtockoctu. CBoOMCTBA
MapaJJIEIbHOCTH MPSIMOU U IIIOCKOCTH

FCOMCTpI/ILIeCKI/IC 3aJa4d Ha BBIYHMCJICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHLIC C MAPaJIJICIIbHOCTBIO
MMPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC

https://m.edsoo.ru/Z5FPAGSHI

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

https://m.edsoo.ru/N18CU003L

https://m.edso0.ru/2DD9X2MQ3

32

[TocTpoeHne cedeHns, MPOXOIAILIETO Yepes3
JAHHYIO IPSAMYIO Ha 4epTekKe U NapalIeIbHOTO
apyroui npsamou. Pacuér orHomenun

https://m.edsoo.ru/1PO6R5839



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

[TapannenbHas npoekuus, IPUMEHEHUE IS
MOCTPOCHHUS CEUCHUI KyOa U nmapajuiesienumnesa.
CaolicTBa napasuiesenurnea 1 mpu3Mbl

https://m.eds00.ru/930T7FLSK

34

35

36

37

38

[MapannensHble mockocty. [IpusHaku
NapaJIeIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 napaieIbHOCTH U €IMHCTBEHHOCTU
IJIOCKOCTH, MPOXOSAIICH uepe3 TOUKY, He
MPUHAISKANTYIO TAHHOU IJIOCKOCTH 1
CIECTBHS U3 HeE

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: O
MapasuieIbHOCTHU MPSAMBIX MIEPECEUCHUS TPU
MEPECEUCHHH JIBYX NapaJlIeNIbHBIX IIOCKOCTEN
TpeThen

CaoiicTBa mapanenbHbIX MIOCKOCTEN: 00

OTpE3Kax NapaJlICIbHBIX IMMPAMBIX, 3aKJIIOYEHHBIX

MCKAY NapallICJIbHBIMHA INIOCKOCTAMU; O
NnepeccUYCHNn HpﬂMOI\/’I C ABYMA IMapaJUICIIbHBIMU
IIJIOCKOCTAMU

[ToBTopenue: Teopema ITudaropa Ha miockocTi

https://m.edsoo.ru/QFUJAHV88

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

https://m.edso0.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

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

39

40

41

[ToBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJILHOTO
TPEYyroJbHUKa

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napajuiejenunena

Brruncnenue yMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuieeNnuIe e

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ7850Q

https://m.edsoo.ru/FZBZVVPOEC

42

IlepneHauKyISIpHOCTD MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IUIOCKOCTH

https://m.edsoo.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

[IeprieHIUKyYIAPHOCTD NPSMOM U IIIOCKOCTH.

43 [Ipu3Hak nepneHIuKyJIapHOCTH IPSIMOK U https://m.edso0.ru/K38BG3I1ZH
IJIOCKOCTH
Teopema 0 CyIIECTBOBAHHH U €IMHCTBEHHOCTH

44 HPAMOH, TIPOXOMAICH HEPEs TOTKY https://m.eds00.ru/WF3MTSA4ES
MPOCTPAHCTBA U MIEPIICHANKYISIPHON K
IJIOCKOCTH

45 [TnockocTu U MepNEHAUKYIISIPHBIC UM TIPSIMbBIC B httos://m.edsoo.r/OKTGKHNSI
MHOTOTPaHHHKAX
IT

46 JIOCKOCTH ¥ MEPIEHAUKYIISIPHBIE UM MIPSIMbIC B httos://m.edsoo.ru/SIVOAWIWS
MHOTOTpaHHHKaX
IT i

47 CPICHAMIYIP 1 HAIIOHHAZ. HI0CTPOCHHE https://m.edsoo.ru/KIPLAZCX
NEPIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO
IT !

48 CPUCHIMEYILAP H HANOHHAR, J10CTPOCHHe https://m.edsoo.ru/211TUD45PR
MIEPIICHIUKYIISPa U3 TOYKU Ha MPSIMYEO
T N

49 copema O TPEX MEpICHKYIAPaX (pAMas i https://m.edsoo.ru/CNE1PAIUS
oOpatHasi)
Teopema g

50 PeMa O TPEX NEPHEHHKYIAPAX (IpAMAst 1 https://m.edsoo.ru/IPCG564WN
oOpatHast)

o1 VYroa Mexay CKpelMBaroMMHCS PSIMBbIMU https://m.edsoo.ru/KAEHQ3E9E
II

52 OUCR TEPHCHRYIDIPHAX 1P Hi%lx © HOMOTLBIO https://m.edsoo.ru/EBYVPSMSI
NEPIeHIUKYISIPHBIX TIOCKOCTEN

53 OproroHaibHOE MPOCKTUPOBAHHE https://m.edsoo.ru/GP0ZX8VHE
[TocTpoenue ceuenuii kyba, MPU3MBI,

54 MPaBUILHON MUPAMU/IBI C TOMOIIBIO https://m.edsoo.ru/F5ZMOA1AE
OpPTOTOHAILHOU MPOEKIINH
II i KyO

55 OCTPOCHHE CCHCHILI Kyba, TPHSMEL https://m.edso0.ru/TS0FUDOOJ

[IPaBUJIILHOM MUPAMUBI C TIOMOILIBIO



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

OPTOTOHAJILHOU IIPOEKIIUU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 iockoctH. [1nockocT cuMMeTpuii B https://m.edso0.ru/N77K7ZM8K
MHOTOTpaHHHUKaX
IT epre 7

57 PHSHAT NEPICH/MEIHPROCTI TIDAVOE | https://m.edsoo.ru/L9E703U3V
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU
II . Pacué

58 PABILIBHDIC MUOTOTpAHHHMIEL. Faciet https://m.eds00.ruw/Z9E166HHZ
paccTosHUM OT TOYKHU J0 IUNIOCKOCTH
II . Pacué

59 p aBHHBHBVIe MHOTOTPAHHHKH. Facter https://m.edso0.ru/TISUOWZTH
PacCTOSIHUI OT TOYKH JI0 IJIOCKOCTH
CriocoObl OIIyCTUTb MEPIEHAUKYIISAPHIL:

60 CHUMMETpPHUS, CIBUT TOYKH MO MapaJlyieIbHON https://m.edsoo.ru/DHFUCBWOG6
PAMOM

61 CnBur no }ienapannenbﬂoﬁ IIPSAIMOM, U3MEHEHHE https://m.edso0.r/9OANVEEE
paccTosiHui

62 KontponbHas pa60TaU"B3aI/IMHoe pacnc')'nomeHHe https://m.edsoo.ru/IW5UZNNS)
IPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE
[ToBTOpEHME: Yyrom Mexay NpsAMbIMU Ha

63 IIJIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJIBHOM https://m.edso00.ru/SKORHWDFQ
TpPEeYrojbHUKE, TEOPEMa KOCHUHYCOB
II :

64 OBTOPCHHE: YIOIl MEXCLY CRPCHIHBAIONHIMICA https://m.edsoo.ru/WBREU9US7
IPSIMBIMU B IPOCTPAHCTBE
r

65 €OMETPUYECKHE METO/Ibl BBIYUCIICHUS yTiia https://m.edsoo.ru/3U40237CK
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB https://m.edsoo.ru/8HACYEABO
JBYTPaHHOIO yria
II . 7

67 CPUCHHKYApHbIe MiocKocTH. CBOHCTEa https://m.eds00.ru/FIHMG69NVD

B3aUMHO IEPIIECHAUKYISPHBIX IIJIOCKOCTEN



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

[Ipu3Hak nepneHANKYISPHOCTH TIOCKOCTEH;
TeopeMa O MPsIMO MepeceyeHus IBYX
IUIOCKOCTEH MepHneHAUKYIISIPHBIX TPEThe
IJIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpsiMoyTronBpHBIN Mapauienenunen; Kyo;
U3MEPEHMUs], CBOMCTBA NPAMOYTOJIBHOTO
napajuleenumne1a

https://m.edsoo.ru/K99DBNDAW

70

71

72

TeopeMa 0 1MaroHany NpsAMOYTOJIbHOTO
napajielienumnesa u ceCcTBUe U3 Heé

CTCpeOMeTpI/IquKI/IC H IIPUKIIAIHBIC 3a1a4U,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIOKCHUEM
MMPAMBIX W IINTIOCKOCTHU

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA ITPAMBIC,
napajijiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKAaxX

https://m.edsoo.ru/EST10AD6I

https://m.edsoo.ru/4TBYU36HZ

https://m.eds00.ru/TL947D6WK

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKTY
CKPEIIUBAIOIIUMUCS MPSIMBIMU B TIPOCTBIX
CUTYaIUAX

https://m.edsoo.ru/YFWZTOQREN

74

75

76

PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSIMOM JI0 TJIOCKOCTH

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPNEHANKYJISIPHON IIIIOCKOCTH

Tpé€XrpaHHslii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJIa

https://m.edsoo.ru/MWV5GN48EIM

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

https://m.edso0.ru/3SAXGHNLQ4J



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 ChEepUIECKO TeOMETPUH:

77 1 https://m.eds00.ru/HMVTV74CP
reoie3uuecKue JMHUM Ha 3emiie

78 KonTtponbHas padota "Yriel u paccTosHus" 1 https://m.edsoo.ru/IRTWZ59YU
C i "M

79 I/ICTCMaTI'/'IBaI_II/Iﬂ 3HaHU# "MHOrOrpaHHUK U €ro 1 httos://m.edsoo.ruVC3UOAK3B
3JIEMEHTHI
IInpamua. Bunel nupamun. IlpaBunsHas

80 1 https://m.eds00.ru/J3R0247EQ
nupamuia
IT U .

81 PHIMA. LIpANMAL I HATIOHHAT HPHMET 1 https://m.edsoo.ru/JJNDHOOSEO
[IpaBunbHas npusma
N . .

82 PAMOH TapaJLICIICIIIIIEA, HPAMOYTOILHBI 1 https://m.edso00.ru/L8803LZGS
napaenenunes, Kyo

83 Boinykible MHOrorpanHuku. Teopema Ditnepa 1 https://m.edsoo.ru/BATOMDU1D
Briykisle MHororpanauku. Teopema Diinepa.

84 ITpaBrIIBHBIE U NTOJIYTIPABUIIbHBIE 1 https://m.edso0.ru/QOMX9GALS
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpaHHukH" 1 https://m.edso00.ru/3N52B3TEM
I1

86 OFPITHE BEICTOPA 1A IIOCKOCTH H B 1 https://m.edsoo.ru/LRBSE3B09
NIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo0.ru/MNTSX2XL8

88 PazHoCcTh BEekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napamnenenunena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128L R
P 0 é

91 STIOACHHC BEKTOPA TO DASHCY TPEX BEKTOPOS, 1 https://m.eds00.ru/U760IDCTG
HE JISKAIIUX B OAHOH MJIOCKOCTH

92 CkansgpHO€E MPOU3BENECHNE 1 https://m.eds00.ruJZ46VNC71
B

93 PHACIICHIE YITIA MEAULY BEKTOPaNit & 1 hitps://m.eds00.ruw/IUSI196UQP

IPOCTPAHCTBE



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 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1 https://m.edsoo.ru/FIXV79T8B
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/JCWURNGO01
96 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/BEHWOELKS
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3W8WZZSY
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 https://m.edsoo.ru/ECRMXSNM3
99 O060011IeHne U cUcTeMaTU3alus 3HAaHUN 1 https://m.edsoo.ru/XXBTFP5WL
100 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 Wrorosas koHTpoJsibHasA paboTa 1 https://m.eds00.ru/X3ZG8A6SO
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.edsoo.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 KJIACC

No KoauuyecTBo yacoB Tlata
Tema YpoKka JneKkTpoHHbIe HH(POBHIE
n/n KonTpoabn IIpakruuec usy4e
Bcero o0pa3oBaTe/bHBIC Pecypchl
bIe padoThI KHe padoThI Hus

IToBTOopenue Temnl "KoopaunaTel BEKTOpa Ha

1 P PATHE P 1 https://m.eds00.ru/WERSDSI4U
IJIOCKOCTH M B TIPOCTPAHCTBE
[ToBTopenue Tembl "CkanspHOE IPOU3BEACHUE

2 pert PHO® HpOMSBEA 1 https://m.eds00.ru/M6JOBONJ7
BEKTOPOB
[ToBTOpeHnue TeMbl "BeruuciaeHue yria Mex

3 P " - o 1 https://m.eds00.ru/55KY41LVG
BEKTOPAaMH B IMPOCTPAHCTBE
[IoBTOpeHue Temnl "YpaBHEHHUE IPSMOI,

4 penie P =P 1 https://m.eds00.ru/U20HPUSBW
MPOXOASAIICH Yepe3 IBE TOUKU
v

5 PABHEHHE TUIOCKOCTH, HOPMAIDL, YpaBHEHHe 1 https://m.edsoo.ru/VYIH8TERW
MIJIOCKOCTH B OTPE3Kax
v

6 PABHCHNE UIOCKOCTH, HOPMATIE, YpanHeHHe 1 https://m.eds00.ru/541910WGX
MIJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1 https://m.edsoo0.ru/NTYOG2APM
JInHelHbIe HEpaBEHCTBA eiHoe

8 MHEHHEIC HEPABCHCTRA, JHHCHH 1 https://m.edso0.ru/54EQ7JQ8E
MpOrpaMMHUpPOBaHUE
e N

9 HHEHHHIC HEPABCHCTRA, JUHEHIOC 1 https://m.edsoo.ru/VPKWBB4AA
MporpaMMHUpPOBaHUE
Amnan €CKHE METO acu€ra yria Me

10 HAJHTITCCKHE METONB! pACHETa yrita MExIy 1 https://m.edsoo.ru/KHJ20M3PV
MPSIMBIMU B MHOTOTPaHHHKAX
A N

11 HATHTIHACCIHE METOMRT pactieta yiiid Mexity 1 https://m.edsoo.ru/DDXUUAIAS
MJIOCKOCTSIMH B MHOTOTPaHHUKAX
O}

12 OpMyJa pacCTOSIHUS OT TOYKH JI0 TUIOCKOCTH B 1 https://m.edso0.ru/SGA51UUGL
KOOpJAMHATAX

13 Haxosxnenne paccTostHu# OT TOYKH 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

Haxoxnenue paccTosiHui OT TOUKHU J10

14 N https://m.edsoo.ru/UZ15UU37F
IIJIOCKOCTHU B HpaBI/IJIbHOI/I HI/IpaMI/Il[e
KourponsHas padora "AHauTHdeckas

15 TPOIRHAL P https://m.eds00.ru/SNGI1GHEM
TeOMETPHS
Ce‘-IeHI/ISI MHOI'OI'PAHHHUKOB: CTaAaHJIAPTHBIC

16 p Aap https://m.edso00.ru/219603NHQ
MHOFOFpaHHI/IKI/I

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B https://m.edso0.ru/52XG02J5B
CCLIGHI/ISI MHOI'OI'PAaHHUKOB: CTAaHIAPTHBIC

18 P Aap . https://m.edsoo.ru/CUP7TCPXQ
IUIOCKOCTH, IMIEPECCUCHUS MPSIMBIX H IJIOCKOCTEH
ITapanmnensHbie IpSIMEIE U INIOCKOCTH:

19 P p Kot https://m.edsoo.ru/MM69MKRDP
MapajuIeIbHbIC CCUCHHUS
[MapajuienbHBIE IPSAMBIE U IIIOCKOCTH: PACUYET

20 p N p p https://m.edso0.ru/O71ROIJFI
OTHOIIIEHUHN
Ha AJIJICJIBHBIC IIPAMBIC U ITJIOCKOCTU: JIbI

21 P P T https:/m.eds00.ru/26EPTM74A
MEXy CKPEIUBAOIIUMUCS MPSIMBIMU
[IepnenuKynsipHbIE TPSAMBIE U IUNIOCKOCTH:
CTaHIAPTHBIC IIaPbI IICPIICHIUKVIAPHBIX

22 FAPTHPIC TAPET HEPHIEHIMIYILP https:/m.eds00.ru/YQUVTEVZX
IIJIOCKOCTCH U pr[MI)IX, CI/IMMeTpI/II/I
MHOFOFpaHHI/IKOB
IlepneHAUKYIApHBIE IPAMBIE U INIOCKOCTH:

23 PHCHAMKYJAPHBIC TP https://m.eds00.ru/HQIN20ZIP
TeopeMa O TPEX MEePIICHINKYIIApax
IlepneHAUKYIApHBIE IPAMBIE U INIOCKOCTH:

24 PHCHIMIKYIIAD p https://m.edsoo.ru/OWFAQ1A9J
BBIUUCIICHUS JUTMH B MHOTOTPAHHUKAX
[ToBTOpEHME: TIOIIaAN MHOTOYTOJIbHUKOB,

25 (hopMyITBI 1S TUTOIIAACH, COOOpaKeHUS https://m.edso0.ru/FDRZ0O9G4X
MOog00uUs

26 [ToBTOpEHME: TUIOMIAAN 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

(hOpMyIIBI IS TUTOIACH, COOOpasKeHUs
noxoous

HOBTOpeHI/IeI miomaain MHOT'OYTrOJIbHUKOB,

27 (bopMyIIBI TS TII0MIACH, COOOpaskeHUs https://m.edsoo.ru/HWHVFNLOO
moxooust
[Tnouraau ceyeHnit MHOTOTPAaHHUKOB: TIOIIATN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, https://m.edsoo.ru/X2HRM9HD4
COOOpaKCHHSI TOA00MS
[Tnomaau ceyeHnii MHOTOTPAaHHUKOB: TIOIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, https://m.edsoo.ru/8H4EL YING
COOOpaKEeHHS TIOT00MS
Kontposnbnas padota "[loBropenue:

30 HIPOIIRHA paboTa TIOBTOperi . https://m.eds00.ru/SBUWIWWY1
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAHHUKOB
O06bé . 06

31 DEM TEJIA. LJODEM HIPAMOYTOIRHOTO https://m.edso0.ru/6UXGO0RC9
napajuiesienumneaa
3 0 0 0a;

32 ST 00 yABOCHIN Ky0a, O KBAIpa1ype Ky0a, O https://m.edsoo.ru/VK2J2TXEF
TPUCEKIUH yTiia
CrepeoMeTpHUeCKre 3a]1a9H, CBI3aHHBIC C

33 p P 8 HHP! https://m.eds00.ru/ODR6HETQS
00BEMOM TIPSIMOYTOJIBHOTO TIapaJUICTICTTHIIC /1A
[TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C

34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO https://m.eds00.ru/OSHTIOT1G
napajuiesienune/1a

35 O0BEM npsAMOit TPU3MBI https://m.edsoo.ru/8AILOYHYJ
CrepeoMeTpHUeCKUE 3a]1a9H, CBSI3aHHBIC C

36 P p . sas ?ﬂ HAbL https://m.edsoo.ru/AD8HV54A9
BBIYHCIICHHEM 00BbEMOB TIPSIMOH TIPU3MBI
[TpuknanHeie 3a1a4m, CBSI3aHHBIE C 00BEMOM

37 pHiial A https://m.eds00.ru/QIY CAF8IU
MIPSIMOM TTPU3MBI

38 Brruuciienne 06EMOB Tell C TOMOIIBIO https://m.edso0.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

onpeaenéHHoro uurerpana. O0bEM HaKIIOHHOU
MIPU3MBI

Brruucienue 00bEMOB TEJI ¢ MOMOLIBIO

39 . . https://m.edsoo0.ru/2CJILCMKS8N
onpeaenéHHoro uarerpana. O0bEM MUpPaMuIbI
o 0B .0

40 OpMyIIa OOBEMa HUPAMIIEL LITHOMIEHHS https://m.edsoo.ru/AL3PODCOE
00BEMOB MUPaMU/I C OOIITUM YTIIOM
) 0bé .0

41 OPNyJIa OBLENA THPAMHIART. T THOMEHHIE https://m.eds00.ru/3GOOAIRNY
00BEMOB MUPAMUJL C OOIIUM YTIIOM

42 CTGE)GOMeTpI/I‘IeCKI/Ie i;aaatm, CBSI3aHHBIE C httos://m.edsoo.ru/7TRERHWO7
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CTG?GOMeTpI/IIIeCKI/Ie 3aJ1auu, CBSI3aHHBIC C httos://m.eds0.ru/SFABODTSE
00bEMaMU UPAMHU/TBI

44 Hpuknazssie saza:u no reme "O0bEME! Ten, https://m.eds00.ru/9SF60Y YVX
CBSI3aHHBIE ¢ 00bEMOM HAKIIOHHOW MTPH3MBI
H n S "

45 PHICTA/IHEIE gaﬂ?qﬂ o Teme "00nembt Te, https://m.edsoo.ru/Z4MZ27RMY
CBSI3aHHBIE C 00BEMOM NMHUPAMUIBI
I1 éMoB. B

46 punencHie 00bEmop. Bhrincrenne https://m.edso00.ru/I39CX0O3CP
paccTosHUS A0 TUIOCKOCTH

47 Kontponbnas padora "O0bEM MHOTOrpaHHHUKA" https://m.edsoo.ru/ XNWZSSJ7P

48 Lniitprrieckast MOBEpXHOCT®, obpasyiouute https://m.edso0.ru/7DHKEHEG6
WJIHAHIPUYECKON TTOBEPXHOCTH

T i i .

49 Humitrizp. HpAMOit kpyroBoit HIHAAp https://m.edsoo.ru/MAVWA4KY55
[Tnomaab MOBEPXHOCTH IIUITHHIPA
K 0

50 OFIHECKAZ HOBEPXHOCTD, OLPA3YIOMHE https://m.eds00.ru/PVRE7THQBY
KOHHMYECKOU MmoBepxHOocTH. KoHyC

51 Ceuenne KOHycCa MIOCKOCTHIO, TAPATUIETHLHOM httos://m.edso.ru/EOVSHALSL
TJIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M300pakeHre KOHYCOB 1 https://m.edsoo.ru/SVKWVDCTE



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

YCE4YEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM

53 https://m.edsoo.ru/AWKBOE4ANE
MOBEPXHOCTU KOHYCa

54 Tlnowmazs GOKOBOH MOBEPXHOCTH H MONHOI https://m.eds00.ru/ANFAUE3KJ
MOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKre 3aJjaui Ha 10Ka3aTeIbCTBO

55 Y BBIYHMCIICHHE, IOCTPOCHUEM CEUCHUN https://m.eds00.ru/QZVH5EXL9
UWIMH]IPA, KOHYyCca
CrepeoMeTpuuecKre 3aJjauy Ha J10Ka3aTeIbCTBO

56 1 BBIYMCIICHHE, IOCTPOCHUEM CEYECHHUU https://m.edsoo.ru/AKF6PW62W
WIMHApA, KOHyca

57 [Ipuxnagneie 3a1a4n, CBI3aHHBIE C IUIMHIPOM https://m.edsoo.ru/3429ZLHT5

58 [IpukiiagHeie 3aqa4u, CBSI3aHHBIE C [IWJIMHIPOM https://m.edsoo.ru/ZY6ENPVKD

59 Cdepa u map https://m.edsoo.ru/W1TVKAJOR
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n https://m.edsoo.ru/JF8NB5ZS0
n300pakeHue napa
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdeps! mockocteo. Bug n https://m.eds00.ru/M6WK9K950
n300paxkeHue mapa

62 ¥paHeriie Cepet. Tlnomas ceper i e https://m.eds00.ru/U8G24BO8H
qacrei

63 Cummetpus cdepsl 1 mapa https://m.edso0.ru/6E6GX0YJS
CrepeoMeTpHuuecKre 3aJjaur Ha 10Ka3aTeIbCTBO

64 1 BBIUMCIIEHHE, CBS3aHHbIE CO cepoil U mapom, https://m.edsoo.ru/MSYBPKH7R
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

65 CrepeoMeTpuyecKre 3aJjauu Ha JOKa3aTeIbCTBO httos://m.eds0o.ru/MXRDTK72T

U BBIUMCIIEHHE, CBSA3aHHbIE CO cepoil U mapom,



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

IMOCTPOEHUEM UX CEUEHUH IIIOCKOCTHIO

[Ipuknannele 3a1a4m, cBsi3aHHBIE CO chepoii u

66 https://m.edsoo.ru/XW5LI17A9J
1apoM
[ToBTOpEHUE: OKPY)KHOCTD HA IJIOCKOCTH,

67 BBIYMCIICHUS B OKPYXKHOCTHU, CTAHIAPTHBIC https://m.edso0.ru/EJ2QDAVEJ]
noxoous
P 0

68 A3THTHBIC KOMDHHALIMI TE BpAtiieHi https://m.eds00.ru/LE7933LXX
MHOTOI'PaHHHKOB

HT

69 Sapau HO"TeMe ©1d I HOBEPXHOCTH https://m.edsoo.ru/PHHLCG54E

BpaLLCHUS
HT

70 Sagay HO"TeMe S 1 HOBCPXHOUTH https://m.edso0.ru/22WPBLTP9
BpaICHHS
K 0 "T

71 OHTPOJIDHAL paboTa " LEIa H HOBCPRHOCTH https://m.eds00.ru/33W222M63
BpalCHUA

B, T .

72 Owém unmmizpa. Teopema 06 06bEMe npsmoro https://m.eds00.ru/1ZN2S6ZMO
LIUIIAHAPA
B .

73 HqHCHe,,HHe 00BEMOB TeII € HOM,_OIHLIO https://m.edso0.ru/ACTOMFMVF
omnpenenénHoro uHrerpana. O6bpEM KoHyca
IT 0 i i

74 TIOTAAH DOROBOH 1 MOTHOM HOBEPXHOCTH https://m.eds00.ru/ZY TK7P8B1
KOHYyCa

75 CTepeOMeTpI/I‘{eCKIfe 3aJ1auu, CBSI3aHHBIC C httos://m.eds00.ru/7O9VIYPSC
BBIUUCIIEHHEM 00BEMOB IIHITHH/IPA, KOHyCa
II n 3

76 PHICIAAHHE Sa/am H(i Ter OOnener 1 https://m.edso0.ru/QXEA9GPVB
TUTOIIA/IM TOBEPXHOCTEH Tel
O065BEM mapa u mapoBoro cekropa. Teopema 00

OB ! .
77 0bime wapa. Ilnouwans chepet https://m.edsoo.ru/VV6ONBVZX

CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
BBIYHCIICHHEM 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

CCTMCHTA U IApOBOI'0 CCKTOpa

78

79

80

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAIBIO
cdepbl. COOTHOMIEHUS MEXKTY TUIOIIAISIMA
MOBEPXHOCTEH U 00hEMAMHU MTOTO0HBIX TET
[Tono6uble Tena B mpocTpaHcTBe. M3mMeHeHue
o0BEma npu nogobun. CTepeomMeTprudecKue
3a/1auu, CBA3aHHBIEC C BHIYUCICHUEM O0BEMOB TEI
Y IUTONIAJEH TOBEPXHOCTEN

Kontponbnas padota "[1nomanym moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

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

https://m.edsoo.ru/H24188MKQ

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

81

JiBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBukeHust u paBeHCcTBO Guryp. O0miue
CBONCTBA JBUKECHUI

https://m.edsoo.ru/RXJ4YW6NA

82

Buapl n1BukeHunil: napauiebHbIN NEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3epKajbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI1

https://m.edso0.ru/ZSUA77NTX

83

84

ITpeoOpaszoBanus nogobus. Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3a/1aun Ha MPUMEHEHHUE
JIBYDKEHUS

https://m.edsoo.ru/A1PU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

Kontponbnas padota "BekTops! B
pocTpaHcTBe"

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

86

87

Oo6o06maroriee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrtemaTtusanus 3Hanuil: "lapamiensHOCTh
MPSIMBIX | TTIOCKOCTEHN B TpocTpaHcTBe"

Ob6o6maromee nosropenue 11 noHsATU U

https://m.edsoo.ru/IHVB2NZH9

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

MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrtpaHctae"

88

Oo6o06maromee noBropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl B
npoctpaHctae"

https://m.edso0.ru/3NIJOLN63

89

Oo6o06maromee nmosTopenue 11 moHsITHH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOroOrpaHHuka"

https://m.edso0.ru/B85S7VDTC

90

91

92

93

O6o06maromee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOrorpaHHuka"

Oo6o06uaromiee noropenue 11 noHsATHi 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMmaru3anusa 3Hagui: "[lnomann
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
Ob6o06muaromiee noropeHue 11 noHATH 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremaruianus 3Haaud: "[lomann

MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

https://m.edso0.ru/GXZMP89GD

94

95

Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHme, 06001IEHNE U CUCTEMATH3AIUS
3HaHUH

https://m.edsoo0.ru/3J174MY6M

https://m.edsoo.ru/UI126CB4XL

96

WcTopus pa3BuTHS CTEpEOMETPUH KaK HAYKH U

https://m.edsoo.ru/IEBALO6B5



https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5

€€ poJib B PA3BUTHH COBPEMEHHBIX NH)KCHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUI

97

98

99

HcTopus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U
€€ poJib B Pa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKH U
e€ poJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJOTUM

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU U
eé POJIb B pa3BUTHH COBPCMCHHbBIX MHIKCHCPHBIX
1 KOMIIBIOTCPHBIX TCXHOJIOI ni

https://m.edsoo.ru/8ZKNMYF03

https://m.edso00.ru/41X3XKQOG

https://m.edsoo.ru/4APGHOJY AH

100

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ posib B Pa3BUTUM COBPEMEHHBIX NHIKEHEPHBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUH

https://m.edsoo.ru/GEJCO734F

101

Hcropus pa3sBUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJib B PA3BUTHHM COBPEMEHHBIX NH)KEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJOTHUN

https://m.edsoo.ru/RK4XSFWNR

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U
eé POJIb B Pa3BUTHUH COBPEMCHHBIX MHKCHCPHBIX
U KOMIIBIOTEPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776
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