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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABJISIONICH mpeamMeTHoN obmactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHHE YMEHHUS paclio3HaBaTh HAa YepTexkax, MOJACNAX U B peaJbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOAUMOCTH  JOKAa3aTeiIbCTB  IMpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECa K U3YUEHUIO T€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

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
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIILHO M TIOCTYIIATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K TMPOJOIIKEHUIO H3YyYEHUS MATeMAaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, apAJIIEIBHOCTD TPEX MPSAMBIX, IAPAJICIbHOCTD IIPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[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 NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBI U MHOTOTPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Ilugaropa. Ilupamupa: n-yronbHas nupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAs TPEYroyibHAas NUpPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlperncraBieHne O NpaBUIIBHBIX MHOIOTPaHHUKAX: OKTa3Ip,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanpe OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBHOM MHpPaMUb,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS TPABHIbHOU
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pPAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAsS TIOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIllcHUs Ha TUIOCKOoCTH. Pa3BépTka mummHapa U koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl M KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.



KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
WIMHApP, ONHCaHHAas oOKojo ImHApa. llepeceuenune cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHHMK WJIM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIALIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEUYECHMI: METOJ CJIEN0B, METOJ BHYTPEHHErO IPOECKTUPOBAHUS, METOJ IEpEHOCa
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
CHUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarel Bektopa. PasznoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH Te€OMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JIBwkenus mpoctpaHcTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCHl M APYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONW MAaT€MAaTHKH, LIEHHOCTHOE OTHOILECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAss DJCTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH 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 €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaau3oBbIBATh COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO ACATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISABIAThL U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUUS
B (hakTax, AAHHBIX, HAONIONECHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JleJIaThb BBIBOABI C UCIIOJB30BAHUEM 3aKOHOB JIOTUMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;



BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBICHMS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSITEIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JAaBaTh IOSACHEHUs IO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXKICHUSA C CYXIACHUSAMU IPYTMX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUICHHS C Yy4€TOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJISI Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMOBBIX (opmax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
YY9aCTHUKAaMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKUX 3a/ay;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbI MHOTOTPAHHUKOB (IMpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh TMOHSTUAMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napauiesibHOE, LEHTPaIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJ/IHO OINEpPUPOBATH MOHATUSMH: CHUMMETPUS B MIPOCTPAHCTRBE, LEHTP,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
burypsr;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHST JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaXO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSTh TPOCTEHIIME TPOTrpaMMHBIE CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
W3BJICKaTh, MPEOOPa30OBbIBATh W HMHTEPIPETHPOBATH HHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOpMYyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
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MCCIIE0BATh ITOCTPOEHHBIE MOJEIN C MCIIOIb30BAHUEM I'€OMETPUYECKHUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTUSI TEXHOJIOT .

K kxonmy 11 kiacca oOy4aromuics HayIuTCsI:

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIWJIMHIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cepa W map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUSA,
O0OBEMBI U IUIOIIA/IM MOBEPXHOCTE MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMHCAHHBIA OKOJIO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAaHHUK WUJIM TEJO
BpaICHUS;

BBIUUCIISATH COOTHOLICHUS MEXY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIE€KaPTOBOW CHCTEME KOOP/IMHAT;
peliaTh TeOMETpUYECKHe 3a/1a4ll Ha BBIYUCIICHUE YIJIOB MEX]Y MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMM C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS MpH
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus MOA00us;
CTPOUTH CEYEHUsS] MHOTOTPAHHHUKOB WM TEJ BPAILCHHUS: CEUYCHHS LWIMHIpA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH TIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

peuare 3aJa4d Ha JO0KAa3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUUA U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYaLIUU, IPUMEHSTh N3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE [OUCKA PELICHUS
MaTeMaTU4eckKu  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEJIA C WCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NpOrpamMmel Bcero oGpa3oBaTebHbIE
padoTshI padoThI
pecypenl
1 BBezienue B crepeoMeTpHIo 23 2 0 https://edsoo.ru
) B3auMHOE PacrooKeHue NPAMBIX B 6 0 0 https://edsoo.ru
[POCTPAHCTBE
3 [TapauieIbHOCTh IPSIMBIX H ILTOCKOCTEH B 8 1 0 https://edsoo.ru
IPOCTPAHCTBE
A [lepneHaMKyISIPHOCTD MPAMBIX H 25 1 0 https://edsoo.ru
IUIOCKOCTEH B IIPOCTPAHCTBE
5 VTIIIBI U paccTOSHUS 16 1 0 https://edsoo.ru
6 MHororpaHHUKH 7 1 0 https://edso0.ru
7 BekTops! B pocTpaHcTBe 12 0 0 https://edsoo.ru
8 [ToBropeHue, 060BIICHIE H CHCTEMATH3AIIHs 5 1 0 https://edsoo0.ru
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpaMMbl Bcero oGpa3oBaTejbHbIe
padoTshI padoThI
pecypcesl
1 AHaTATHYECKAs] TEOMETPHS 15 2 0 https://edsoo.ru
5 T[oBTOpeHHUE, 06061ueH1:1€ u 15 1 0 https://edsoo.ru
CHUCTeMaTH3aI¥sl 3HAHUI
3 OO0BEM MHOTOIpaHHHKA 17 1 0 https://edsoo.ru
4 Tena Bpamenus 24 1 0 https://edsoo.ru
5 [Tnoma gy MOBEPXHOCTH U 00BEMBI 9 1 0 https://edsoo.ru
KPYIJIBIX TEll
6 JIBHOKeHUS 5 1 0 https://edsoo.ru
. T[loBTOpEHHE, 0606HICHI:I€ u 17 L 0 https://edsoo.ru
CHCTEMAaTH3aI¥sI 3HAHUIH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0
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10 KJIACC

Ne
n/n

Tema ypoka

HOYPOYHOE IINTAHUPOBAHUE

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbie

padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcHOBHBIE TIpaBUIIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
napaIeNbHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHATHS cTepeomMeTpUn: TOUKA,
npsimMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuUJia U300paKeHUsI Ha
PHUCYHKE MJIOCKOCTH,
napajelbHbIX MPSIMbIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

ITonsTus: nepecekaromumecs
IIJIOCKOCTH, ITEPECEKArOIINECS
npsiMasi ¥ IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[TonsTus: nepecexaromumecs
IIJIOCKOCTH, IEPECEKArOIINECS
npsiMasi ¥ II0CKOCTb;
MIOJIYIIPOCTPAHCTBO.
JnarHoctrueckass KOHTPOJIbHAs
pabora

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

MHororpaHHuKH, U300pakeHne

16

https://m.edsoo.ru/AHGUTWH2F



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

IIPOCTEUIINX IIPOCTPAHCTBEHHBIX

buryp, HeCyIIECTBYIOIUX
00BEKTOB

MHororpanHuKH, H300paKeHIe
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIiecTBYIOIIUX
00BEKTOB

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

AKCHOMBI CTEPEOMETPUH U
NIEPBbIE CJICJCTBUS U3 HUX

AKCHOMBEI CTCPCOMECTPHU U
IMEPBBIC CIICACTBHA U3 HUX

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

10

11

AKCHOMBI CTEPEOMETPUH U
HepPBbIE CIEJCTBUS U3 HUX.
CriocoOblI 3a1aHMs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

N3o0paxeHne cedyeHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MPOXO/IAT Yepe3 X
pEbpa. N3o0paxkenue
NEPECCUCHU MOJTYIYCHHBIX
mockocrel. PackpammBanue
MMOCTPOCHHBIX ceueHnuu Pa3HBIMU
oBEeTaMn

N3o6paxkenune ceueHuit
MUPaMUJIbI, KyOa U IPU3MBIL,
KOTOPBIE TPOXOMSAT Yepe3 Ux

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7J

https://m.edso0.ru/XT1VCSWB2

17



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

12

13

pé€bpa. M3obpakenue
MePECCUCHMS TIOJTYICHHBIX
IJI0CKOCTel. PackpammBanue
MMOCTPOSHHBIX CEUEHUN Pa3HBIMU
LBETaMU

N3o0paxenue ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 uxX
pE&opa. N3o0pakeHune
nepeceyeHus MOTyYeHHBIX
mockocrel. PackpammyBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMU
[[BETaMHU

N300pakeHue ceueHuit
nUpaMu/ibl, Ky0a ¥ pU3MBl,
KOTOpPBIE IPOXOJAT Yepes3 ux
pé6pa. N3obpaxenue
NEPECCUCHUS MOJTYUYCHHBIX
mockocrel. PackpammBanue
MOCTPOCHHBIX CEUYCHUH Pa3HbIMU
[[BETaMHU

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

https://m.edsoo.ru/EKWHLAWS84

14

15

16

Meton cnenoB 1Sl TOCTPOEHUS
CEeYECHUU

Mertozn cienoB Ui HOCTPOSHHUS
cedeHnii. CBOMCTBA nepecedyeHnit 1
MPSIMBIX U IIJIOCKOCTEN

Merton cieoB Ui HOCTPOSHHUS
cedeHunii. CBOMCTBA nepecedyeHnit 1
OPSMBIX U IJIOCKOCTEH

18

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

18

19

20

21

IToctpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé0pax. Co3aaHne BBIHOCHBIX
yepTexel U 3amuch 1aroB
MOCTPOCHUS

ITocTtpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHre BBIHOCHBIX
YyepTexel U 3amuch 11aroB
MOCTPOCHUS

IToctpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé0pax. Co3aaHne BBIHOCHBIX
yepTexel U 3amuch 11aroB
MOCTPOCHUS

IToctpoenue ceuenuii B
nupamuje, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHne BEBIHOCHBIX
YEpTEKEW U 3aIUCh 11aroB
MOCTPOEHUS

[ToBTOpEHME TUITAHUMETPUN:
Teopema 0 IpoNOPLIUOHATIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/JIAQIJNZCX

https://m.edso0.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

22

IToBTOpEHME IIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BBIHOCHBIX
yeprexax. Mcropust pazBuTus
IUTAHUMETPUU U CTEPEOMETPUN

19

https://m.edso0.ru/TP9F3DVV1



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

23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpelnuBaroumecs npsimole.
[Ipu3Haky ckpemuBarOMMXCs
npsmbIx. [lapaiensHblie npsMele
B IIPOCTPAHCTBE

https://m.edso0.ru/TYO90QBHKY

25

26

27

28

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
IapaJuIeIbHOM TaHHOM IPSIMOM,
MPOXOSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAILEeH Ha
JlaHHOU mpsimoii. JlemMma o
MEPECEUCHUH MapaJuIesIbHbIX
IPSIMBIX TJIOCKOCTBIO

[TapajieapHOCTB TpEX NPSMBIX.
TeopeMa 0 TpEX nmapayienbHbIX
npsaMeix. Teopema o
CKPELIUBAIOIINUXCS MPSIMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBa

MnapajiCJIbHOI'O MMPOCKTUPOBAHMUA.

N300pakenue pa3HbIX GUTyp B
NapauIeIbHON MPOEKINH
[{eHTpanbHas npoeKus. YTOI C
COHAIIPaBJIICHHBIMHU CTOPOHAMH.
Yroa Mexay npsiMbIMU

20

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

https://m.edsoo.ru/TRPMZB3MZ

https://m.edso0.ru/03GR50WZV

https://m.edsoo.ru/Z5FPA6SHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

29

3amayu Ha JOKa3aTelIbLCTBO U
HCCIIEIOBaHNE, CBA3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

https://m.edsoo0.ru/7W31COFG6

30

31

32

33

34

[ToHATHS: mapamIebHOCTh
IIPSIMOM U INIOCKOCTH B
npocrtpasctse. [Ipusnax
[apaJUIEIbHOCTH MIPSIMOU U
miockoctu. CBOMCTBa
[apaJUIEIbHOCTH MIPSIMOU U
IIJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha

BBIYUCICHUC N JOKa3aTCIbCTBO,
CBs3aHHBIC C IMapaJICJIbHOCTBIO

MPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

ITocTtpoeHue ceuenus,
MIPOXO/SIIETO Yepe3 JaHHYIO
NpsIMYIO Ha YepTexKE U

NapajjIeJIbHOTO APYTroM IPsIMOA.

Pacuét oTHOILIEHU]

[TapannensHas npoekuus,
NpUMEHEHHE JJIS TOCTPOEHUS
ceueHui kyda u
napaenenunena. CoicTaa
napaieNienue1a ¥ Mpu3Mbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH.

[Ipu3Haku napasaienbHOCTH ABYX

IIJIOCKOCTEN

21

https://m.edsoo.ru/N18CU003L

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

https://m.edsoo.ru/1P06R5839

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

https://m.edsoo.ru/QFUJAHV88



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88

35

36

37

38

Teopema 0 napamieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, He
MPUHAJJISKAITYIO JaHHOU
IJIOCKOCTH U CJIEICTBUS U3 HEE

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 mapauieIbHOCTH
MPSIMBIX TIEpeceUeHus Mpu
NepecedeH  IByX MapaiebHbIX
MIJIOCKOCTEH TpeThei

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapauIeJIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXIY
NapauIeIbHBIMHU IIJIOCKOCTSIMU; O
IIEPECEUECHHUH NPSAMOU € ABYMS
MapaJyIeIbHBIMU TUIOCKOCTSMH

[ToBTopenue: Teopema [Tudaropa
Ha TUIOCKOCTH

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

https://m.eds00.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

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

39

[ToBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

41

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJuleenuneaa

[TonyronoBast KOHTpOJIbHAs
pabota. Beruncnenue aauH
OTPE3KOB B KyOe U
NPSIMOYTOJIBHOM

https://m.edsoo.ru/HYNIQ785Q

https://m.edsoo.ru/FZBZVVPOEC
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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

napauiCJICIrIIC e

42

43

44

45

[leprieHAMKYIASIPHOCTH NPAMOUN 1
miockoctu. [Ipusnak
NEePHEHIUKYISIPHOCTH TIPSIMOUN U
IJIOCKOCTH

[leprieHAMKYASIPHOCTD NPAMOUN 1
rwiockocTH. [Ipu3nak
NEePHEHAUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOiA,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIECHINKYIISIPHOMN K INIOCKOCTH

IInockoctu n NEpNCHAUKYJISIPHBIC
HM IIPAMBIC B MHOI'OI'PAHHHUKAX

https://m.edsoo.ru/ISFSBHOGG3

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/\WF3MTS4E5

https://m.edsoo.ru/OKTGKHNSI

46

[I;mockocTy U nepneHIuKyIsIpHbIE
UM IPSIMBIE B MHOTOI'PaHHHUKAX

https://m.eds00.ru/S1VIAWIW3

47

48

49

[lepneniuKkynsip U HaKJIOHHAS.
[TocTpoeHue neprneHuKyIspa u3
TOYKH Ha MPSIMYIO

[lepnieHUKYNIAp U HAKIOHHASL.
[TocTpoeHue nepneHANKyIspa U3
TOYKHU Ha IPAMYIO

Teopema o Tpéx
nepreHIuKyIsApax (mpsmas u
oOpatHast)

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx

23

https://m.edsoo.ru/IPCG564WN



https://m.edsoo.ru/I8F8HOGG3
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

NepIeHIUKYIsIpax (mpsiMast u
obpatHas)

o1

52

53

Yron mexay CKpeluBaroIUMUCS
PSIMBIMHU

[Touck neprieHAUKYISIPHBIX
IPSIMBIX C TOMOUIBIO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHKE

https://m.edsoo.ru/K4EHQ3E9E

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW NTUPaMUIbI
C IIOMOILBIO OPTOTOHAIBHOU
IIPOEKIUU

https://m.edsoo.ru/F5ZMOA1AE

55

56

57

58

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW NTUPaMUIbI
C IIOMOILBIO OPTOTOHAIBHOU
IIPOEKIUU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO TUIOCKOCTH.
[ImockocTn cummerpuit B
MHOTI'OIrpaHHHUKax

[Tpu3Hak neprneHAuKyIIpHOCTH
IIPSIMOM M TNIOCKOCTH KaK
CJIEICTBUE CHMMETPUU

[IpaBUiIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTossHUI OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/T50FUDOQOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacué€r paccTosiHuii OT TOUKH 10

24

https://m.eds00.ru/TISUOWZTH



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
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH

IIJIOCKOCTH

60

61

62

CniocoObl 0nyCTUTh
NEePHEHAUKYIISPbI: CHMMETPUS,
CIBUT TOYKH I10 NTapaJLIEIIbHON
IPsIMOi

Casur 1o HenapasuieJIbHON
MPSMOM, U3MEHEHUE PACCTOSHUI

KoHnTtposbnas pabora "B3aumuoe
pacmoIoKeHUe MPSMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/DHFUCBWO6

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: yroi Mexay
MPpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIEHOM
TPEYroJbHUKE, TEOPEMA
KOCHUHYCOB

https://m.edso0.ru/SKORHWDFQ

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

66

67

I'eomeTpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHHUKAX

JIByrpansslii yroa. CBoOMCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO
yria

[lepnieHiMKYISIpHBIE MIIOCKOCTH.
CBolicTBa B3aUMHO
NEPINEHUKYIISPHBIX TNIOCKOCTEN

https://m.edsoo0.ru/3U40237CK

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHauKyIspHOCTH
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https://m.edsoo.ru/FY5TMQ43F



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
https://m.edsoo.ru/FY5TMQ43F

IJIOCKOCTEW; TEOpeMa O MPSMOKI
nepeceyeHmst IByX IIIOCKOCTEeH
HEepHEHINKYIIAPHBIX TPETheH
IUIOCKOCTH

69

[IpssmMoyTOIBHBII
napasuieNienumnen; Kyo;
HW3MEpPEHHS, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiejenuneaa

https://m.edsoo.ru/K99DBNDAW

70

Teopema o0 quaroHayn
MPSIMOYTOJIBHOTO
napajuiejaenunesa v cieJCTBUe us3
HEE

https://m.edsoo.ru/EST10AD6I

71

Crepeomerpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aWMHBIM PACIOJIOKECHHEM
OPSMBIX U MJIOCKOCTH

https://m.edso0.ru/4ATBYU36HZ

72

[ToBTOpEHME: CKpEeNIMBAIOILHAECS
IIPsIMBIE, MTApaJUIeIIbHbIC
IJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

https://m.edso00.ru/TL947D6WK

73

[Tapa napannenbHbIX MJI0CKOCTEN
Ha CKPELUBAIOLIUXCS IPSMBIX,
paccTOsIHUE MEXY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUSIX

https://m.edsoo.ru/YFWZTOQREN

74

Paccrosnane ot ToUkH 10
MJIOCKOCTH, PACCTOSTHUE OT

https://m.edsoo.ru/MWV5GN48EIM
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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

IIPSIMOM 10 IIJIOCKOCTH

75

76

77

78

Brrunciienre pacCTosiHUM MEXIY
CKPELIMBAIOIIMMUCS TIPSIMBIMHU C
MOMOIIbIO IEPIEHAUKYISIPHON
IJIOCKOCTH

TpéxrpanHblil yroJi, HEpaBeHCTBA
JUISL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsl
KOCHHYCOB M CHHYCOB JJIs
TPEXTPAHHOIO yIJIa

DnemMeHTHI chepuyecKoit
TEOMETPHH: Te0/Ie3UUECKUe
JUHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosaHus"

https://m.edsoo.ru/5SW9VI1IHMD

https://m.edsoo.ru/SXGHNLQA4J

https://m.edsoo.ru/HMVTV74CP

https://m.edso0.ru/AIRTWZ59YU

79

CucremaTru3zanus 3HaHUN
"MHOTOrpaHHHUK 1 €ro 3J1eMeHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

81

IMupamuna. Buael nupamu.
[IpaBunbHas nupamuia
ITpusma. [IpssmMast u HakIOHHAs
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/J3R0247EQ

https://m.edsoo.ru/JNDHOOSEQ

82

[Ipssmoit napainenenunen,
IIPSIMOYTOJIBHBIN
napaenenunes, Kyo

https://m.edsoo.ru/L8803LZGS

83

84

BrInmykiibie MHOTOIpaHHUKH.
Teopema Ditnepa

Boinykiible MHOTOIpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIE U

27

https://m.edsoo.ru/B4TOMDU1D

https://m.edso00.ru/QOMX9GA1S



https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
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

MMOJIYIIPaBUJIbHBIC
MHOTI'OI'paHHHUKH

KontponpsHas padora

85 1 1 0 https://m.edsoo.ru/3N52B3TEM
"MHororpaHHukm"

86 Homstite BeicTopa ia MA0CKOCTH 1 1 0 0 https://m.edsoo.ru/LRBSE3B09
B IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 0 0 https://m.edsoo.ru/MNTSX2XL 8

88 Pa3HocTh BEKTOpPOB 1 0 0 https://m.edsoo.ru/5SHBMZ1POH

89 [TpaBwiio mapamienenumena 1 0 0 https://m.eds00.ru/XS6AN7LA2

90 YMHOX€eHHE BEKTOpa Ha YUCIIO 1 0 0 https://m.edsoo.ru/MJUH128LR
Paznoxxenue Bektopa o 6azucy 0 0

91 TPEX BEKTOPOB, HE JISKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM TUTOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1 0 0 https://m.edsoo.ru/JZ46\VVNC71

93 Bermeneriie yria Mesiy 1 0 0 https://m.edsoo.ru/1IU5196UQP
BEKTOpaMH B IIPOCTPAHCTBE

94 [Tpocreiimne 3aga4un ¢ BEKTOpaMu 1 0 0 https://m.edsoo.ru/FIXV79T8B

95 [Ipocreiimme 3aqauu ¢ BEKTOpaMHu 1 0 0 https://m.edsoo.ru/JJCWURNGO01

96 [Tpocreiimne 3aga4un ¢ BEKTOpaMu 1 0 0 https://m.edsoo.ru/BEHWOELKS

97 [Ipocreiimue 3a1a9u ¢ BEKTOpaMHu 1 0 0 https://m.edsoo.ru/P3W8WZZSY

98 O6O6IEIGHH6 1 eneTeMaTsat 1 0 0 https://m.edsoo.ru/ECRMXSNM3
3HaHUHI

99 g{icl)inéelme i cHeTeNaTHsatut 1 0 0 https://m.edsoo.ru/XXBTFP5WL

100 Wrorosast KoHTpoJbHAS paboTa 1 0 0 https://m.edsoo.ru/SFGPDWNKO

101 Hrorosas KOHTpOLHAS 1 1 0 https://m.eds00.ru/X3ZG8A6SO

pabota/llpomexxyTouHas
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aTTecTanus
102 0606%[61{“6 i eneTeMaTisats 1 0 0 https://m.eds00.ru/931AWXEK1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOIT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3ydeHusi o0pa3oBaTeJbHbIC PeCypPChl
padoThI padoThI
[ToBTropenue temsl "KoopanHatsl 0 0
1 BEKTOpA Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/WERSDSI4U
npocrpaHcrae”
IT "C 0 0
2 OBTOPEHIE TENbI KaﬁﬂpHoe 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BEICHNUE BEKTOPOB
[ToBTOpeHue Temsl "Borunciienue 0 0
3 yria MEeXIy BEKTOpaMH B 1 https://m.eds00.ru/55KY41LVG
npocTtpaHcTae"
[ToBTOpeHue TeMbl "YpaBHeHME
4 HPAMOH, TIPOXOAHICH HEPEs ABe 1 1 0 https://m.eds00.ru/U20HPUSBW
toukn"./lnarnoctudeckas
KOHTpOJIbHAast paboTa
0% 0 0
5 PABHCHHE TUIOCKOCTH, HOPMAIE, 1 https://m.edsoo.ru/VYIH8TERW
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
0 0
6 ¥/PABHEHNE IVIOCKOCTH, HOPMAIE, 1 https://m.eds00.ru/541910WGX
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1 0 0 https://m.edsoo.ru/NTYOG2APM
Jlunei 0 0
8 HHefIHHe HEpABEHCTRA, 1 https://m.eds00.ru/54EQ7JQSE
JTMHEWHOE POTPaMMHUPOBAHHE
Jlunei 0 0
9 HHCHHPIC HEPABCHCTRA, 1 https://m.eds00.ru/VPKWBB4AA
JMHEHHOE POrpaMMHUpPOBaHHE
10 AHaTUTHYECKHE METOIBI pacuéTa 1 0 0 https://m.edsoo.ru/KHJ20M3PV
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yIila MEeXKAy NPSMBIMU B
MHOI'OIPaHHUKAX

11

12

13

AHaJIUTUYECKHE METO/IbI pacuéTa
yria MeXJy IJI0CKOCTSMU B
MHOT'OTpaHHUKAX

dopmysa pacCTOSHUS OT TOUKU
710 TJIOCKOCTH B KOOPAMHATAaX

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTH B KyOe

https://m.edsoo.ru/DDXUUAIA5S

https://m.edso00.ru/SG451UUG1

https://m.edso0.ru/8V2N4X1L3

14

Haxoxnenue pacctostHuii OT
TOYKH JIO INIOCKOCTH B
MPaBUJILHOM MUPaAMUIE

https://m.edsoo.ru/UZ15UU37F

15

16

KontponbHas pabora
"AHanutruyeckas reomeTpus”

Ceuenus MHOI'OI'PaHHHUKOB:
CTaHAAPTHBIC MHOTOTPAHHUKHU

https://m.edso0.ru/SNGILGHFM

https://m.eds00.ru/219603NHQ

17

18

19

20

CeueHust MHOTOIpaHHUKOB:
METOJ CIE/I0B

CeueHrs MHOTOTPaHHUKOB:
CTaHI[apTHI)Ie IIJIOCKOCTH,
HGpGCC‘-IGHI/IH pr[MI)IX nu
TIOCKOCTEH

HapaJ'IJ'IeJ'ILHLIe IpsAMBIC U
IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHU

[TapannensHble IPAMBIE U
IJIOCKOCTH: PaCUY€T OTHOLIEHUI

https://m.edsoo0.ru/52XG02J5B

https://m.edsoo0.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

https://m.edso0.ru/O71ROIJFI

21

[TapamiensHbIe NpsIMBIE U

https://m.edso0.ru/26EPTM74A

31
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IJIOCKOCTH: YIJIBI MEKITY
CKPELIMBAIOIUMHUCS MPSIMBIMU

22

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE Mapbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSAMBIX, CHMMETPUU
MHOTOTPaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

24

25

26

27

[lepnieHiuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MepIEeHIUKYIIApax
[lepnieHIuKyNIApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpEHHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IoIIaael, COoOpakeHUs
mo100us

[ToBTOpEeHMeE: MIOMAAH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
iomnaaen, cooopaxeHus
mo100us

[ToBTOpenue: mionaau
MHOTOYTOJIbHUKOB, (hOpMYJIbI JIs1
IUI0IIazeH, COOOpaXKeHUs
Mog00us

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J

https://m.edsoo.ru/FDRZ09G4X

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

https://m.edsoo.ru/HWHVENLOO

28

IImomann ceuenunii
MHOTOTPaHHUKOB: TTOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha

32

https://m.edsoo.ru/X2HRM9HD4
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9acTH, COOOpaKECHHUSI TOT00MS

29

30

31

IImomanu ceuenunii
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUs TOA0OHS

KonTponbnas pabota
"I[loBTOpEeHNE: MHOTOI'PAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM

IpsAMOYT'OJIbHOT'O
mapajiiCaCImIicaa

https://m.edsoo.ru/8H4ELYING

https://m.edsoo.ru/SSUW1WWV1

https://m.edsoo.ru/6UXGO0RC9

32

3ama4un 00 yaBOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napauiesienumne1a

https://m.edsoo.ru/ODR6H6TQS

34

[TpuknanHbie 3a1a49M, CBSI3aHHBIC
C BBIYHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumneaa

https://m.eds00.ru/OSHTIOT1G

35

36

O0BEM npsIMOit TPU3MBI

CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCIIEHUEM
00BEMOB MPSAMON TPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

https://m.edsoo.ru/1D8HV54A9

37

[TpuknagHbIe 33129, CBSI3aHHBIC
¢ 00bEMOM IPSIMOM TPU3MBI

33

https://m.edsoo.ru/QIl'Y C4F8I1U
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https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruncnenmne o0bEMOB Tel ¢
MTOMOMUIBIO ONPeAeNIEHHOTO
uHTerpasa. O0bEM HAKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/ON585060H

39

Beruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM mupaMu/Ibl

https://m.edsoo.ru/2CJLCMKS8N

40

41

42

®opmyna 00bEMa MUPaAMHUIBL.

OTtHomeHNe 00BEMOB TUPAMU]T C

O0IIKM YTiIoM

®opmyna 00bEMa MUPaAMUIBIL.

OrHolleHne 00HEMOB nupamMujg €

O0IIKM YTiIoM
CrepeomeTpHuyeckue 3a1au,
CBSI3aHHBIE C 00bEMaMU
HAKJIOHHOM TIPH3MBI

https://m.edsoo.ru/AL3PODC9E

https://m.eds00.ru/3GOOAJRNY

https://m.edsoo.ru/7TRSRHWO7

43

CrepeomeTpuuecKue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
MTUPAMUJIBI

https://m.eds00.ru/SF480DTS6

44

[IpukiiagHeie 3aga4u 1o TeEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON MPU3MBI

https://m.eds00.ru/9SF60YYVX

45

46

[TpuknagHbIe 3312491 IO TEMe
"O0BEMBI TeN'", CBI3aHHBIC C
00BEMOM MTUPAMHU/TBI
[Tpumenenne o0BHEMOB.

Brruncienue pacCcTosHuA 10
IIIIOCKOCTH

https://m.edsoo.ru/Z4MZ27RMY

https://m.eds00.ru/I39CXO3CP
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47

KonTponbras padota "O0béM
MHOTOIpaHHuKa"

https://m.edsoo.ru/XNWZSSJ7P

48

49

50

[unuaapudeckast MOBEPXHOCTbD,
o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

Humuaap. [psimoit kpyroBoii
umuHap. [nomaas moBepxHoCTH
WIAH]IPA

Konunyeckas moBepXHOCT,
o0pa3ymolire KOHUYeCKOn
noBepxHocTU. KoHyc

https://m.edsoo.ru/7TDHKEHEG6

https://m.edsoo.ru/MAVWA4KY55

https://m.edsoo.ru/PVRE7THQ6Y

51

CeueHue KOHYCa TIOCKOCTHIO,
napajuieNIbHOM TIOCKOCTH
OCHOBAHUs

https://m.edsoo.ru/EOVSHALSL

52

53

54

VYceuénnblil konyc. M3o00pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB
[Tnomaas 60KO0BOM TOBEPXHOCTH
Y TIOJIHOM MTOBEPXHOCTU KOHYyCa
[Tnomane 60KOBOI MOBEPXHOCTH
Y TIOJIHOM MTOBEPXHOCTU KOHYyCa

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

https://m.edsoo.ru/AWKB9E4NE

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
ITOCTPOECHUEM CEYEHUH HUIUHAPA,
KOHyca

https://m.edsoo.ru/QZVH5EXL9

56

CrepeoMeTprieCcKHe 3a1a4u Ha
JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH LUIIMHIIPA,
KOHYCa

35

https://m.edsoo.ru/AKF6PW62W
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S7

[Ipuknagubie 3aga4n, CBSI3aHHbBIE
C WIMHAPOM

https://m.eds00.ru/3429Z1L HT5

58

59

[Ipuknaguele 3a1a4n, CBSI3aHHBIE
C UMJIMHIIPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/W1TVKAJOR

60

[lepeceuenue cheps! u mapa ¢
iockocthio. Kacanue mapa u
cdepsl mockocThio. Bua u
M300pakeHue mapa

https://m.edsoo.ru/JFBNB5ZS0

61

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue napa

https://m.edsoo.ru/M6WK9K950

62

63

VYpasaenwne chepsl. [Lomans
cdepsl u e€ yacre

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/U8G24B0O8H

https://m.edsoo0.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo0.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknagHelie 3a1a4u, CBSI3aHHBIE
co cepoii u mapom

36

https://m.edsoo.ru/XW5LI17A9]



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
https://m.edsoo.ru/XW5LI7A9J

67

[ToBTOpEHME: OKPYIKHOCTH Ha
IJIOCKOCTH, BEIYMCIIEHUS B
OKPY>XHOCTH, CTaHJapTHBIC
noxoous

https://m.edsoo.ru/EJ20DAVE]

68

Pazauunsie KOM6I/IHaI_[I/II/I TCII
BpallCHUA U MHOTOT'PaHHUKOB

https://m.edso0.ru/LE7933LXX

69

70

3amaun o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"

3agaun o teMe "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

71

KonTponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

https://m.edso0.ru/33W222M63

72

73

O6béM umunIpa. Teopema 06

00BEME MPSMOTO MIITUHIPA
Brruncienue 00EMOB TEI C
IIOMOLIBIO OIIPEAECIEHHOTO
unTerpana. O6béM KoHyca

https://m.edso00.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVF

74

IImomaay OOKOBOM U IOJIHOM
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

76

77

CrepeomeTpHuuecKkue 3a1auH,
CBA3aHHBIC C BIYHMCICHUEM
00BEMOB IMIIMH/IPA, KOHYCa

[TpuknaaHbIe 3a1a9U 110 TEME
"O0BEMBI U ILIOIIAINA
MTOBEPXHOCTEN TEN"

O0BEM mapa 1 apoBoOro

cektopa. Teopema 00 00BEME
mapa. [Inomans cdepsr.

37

https://m.edsoo.ru/709VJYPSC
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CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB 11apa, MapoBOTO
CerMEHTa ¥ IapOBOTr0 CEKTOPA

78

79

80

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM IT1apa ¥ IUIOMIA IO
cdepbl. COOTHOLICHUS MEKITY
IUIOIIAISIMH ITOBEPXHOCTEH U
00bEMaMU TOIO0HBIX TET

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6béMa npu
nonobun. CtepeoMeTpuyecKre
3a/1a4u, CBA3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U
IJIOIIAEH TOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/EZHIGRUEJ

https://m.edsoo.ru/H24188MKQ

https://m.edso0.ru/73UODGNYR

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBUKECHUI

https://m.edsoo.ru/RXJ4YW6NA

82

Buael n1BukeHMI: napaieIbHbIN
MEPEHOC, IEHTPpAIbHAS
CUMMETpHUS, 3epKajIbHast
CUMMETPHUS, IIOBOPOT BOKPYT
IpsAMOI

38

https://m.edso0.ru/ZSUA77NTX
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83

[IpeoOpa3zoBanus mogo0Us.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

85

I'eomeTpuueckue 3anaun Ha
MPUMCHCHUC ABUIKCHUS

Kontponbnas padota "BekTopsl B

npocrtpaHcTae"

https://m.edsoo.ru/KFDHOMGKZ

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

86

87

88

89

90

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusI 3HAHHIA:
"[TapaisienbHOCTh NPSMBIX U
IJTIOCKOCTEH B IpocTpaHCcTBE"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alusI 3HAHHIA:
"BexTops!l B mpocTpaHcTBe”

Oo6o06maromiee nosropenue 11
MOHATUI U METOOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTHU3alus 3HaHHMM:
"BexTops! B mpocTpaHcTae"
Oo6o06maromiee nosropenue 11
MOHATUI U METOI0B Kypca
reomerpun 10-11 xnaccos,

cucreMaruszanus 3HaHui: "O0beM

MHOT'OrpaHHHUKa"

Ob6o6uaromee nosropenue 11
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MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucreMaruszanus 3Ha"Hui: "O0beM
MHOTOrpaHHUKa"

91
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93

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMaTH3alusl 3HAaHHIA:
"[Lnomiaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

O6o6miaromee nmosTopenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alusI 3HAHHIA:
"[Lnomiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TE"

Hrorosas KOHTPOJIbHAsA pa60Ta

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

https://m.edso0.ru/GXZMP89GD
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Hrorosast KOHTpOIbHAS
pabora/llpomexyrounas
aTTecTanus

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BuUTHS CTEpEOMETPHUH
KaK HayK{ U €€ poJib B Pa3BUTHHU
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COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

98

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.eds00.ru/41X3XKQOG
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101

102

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHUH
KaK HayKd U €€ poiib B Pa3BUTHHI
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHUH
KaK HayKd U €€ poiib B Pa3BUTHHI
COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NPsAMasi, IIOCKOCTh
79 [IpumeHATh aKCHOMBI CTEPEOMETPUM M CIEICTBUS U3 HUX NPU pEIICHUU
' reOMETPHYECKHX 331U
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JABYI'PAHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUAMHU: MHOTOIPDAHHHMK, BBIOYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUbl MHOTOIPaHHHMKOB (IMpamMuaa, MpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupunupoBare ~ MHOTOIpaHHMKHM,  BbIOMpass ~ OCHOBAaHHUS s
7.8 KJIacCU(UKaUU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, MTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE MPU3MBbI, TApaIIJICIIETIUIIE bl )
7.9 OnepupoBaTh NOHATUAMU: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOSHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIOJb3Ys
' METO/I CJIE/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIM alNrOpuUTMaM, MPHUMEHSsSI HM3BECTHBIE aHAJIMTUYECKHE METOIbl TpHU
7.12 pellleHNH CTaHJApPTHBIX MaTeMaTHYeCcKUX 3a7ad Ha  BBIYMCIICHHE
paccToOsSHUN MEXIy JABYMS TOYKAaMHU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
7.13 WIM alNrOpuUTMaM, MPHUMEHSsSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl TpHU

PEHICHUN CTAHAAPTHBIX MAaTCMATUYCCKHUX 3alad Ha BBIYMUCICHUC YIJTIOB
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MEXIY CKPCIIUBAIOIUMUCA MNPAMBIMUA, MEXKIAY NPSIMOM M IUIOCKOCTBIO,
MEXY IJIOCKOCTSAMU, ABYTPAaHHBIX YIIIOB

Boeruncnsate 00bEMBI M IIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYI, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MNOHATUAMU: CUMMETPHs B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYpBI
W3Bnekarb, npeoOpa3oBbIBaTb M MHTEPIPETUPOBATh HHGPOpPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, IMpeACTaBICHHYI0 Ha
YyepTekax U pUCYHKaxX
[IpumensTe reomerpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJarallluX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
IpUMEHEHUs 3aJ]aHbl B IBHOH (opme
718 [IpuMeHATs mpocTEdMe NPOTPaMMHBIE  CPEICTBA W DIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECKUX 3a/1a9
719 [TpuBOANUTE HpHUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTh MONydeHHBIE 3HAHUS HA MPAKTHKE: aHATU3WPOBATH pealibHbIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOUCKA PEIICHHS
MaTeMaTH4eCcKu c(OpPMYIHMPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PealbHbIE
7.20 CUTyallUd Ha s3bIKE T'€OMETPHUH, MCCIE0BATh IOCTPOEHHBIE MOJIENIU C
UCMOJIb30BAHUEM F€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pemlaTb ~ MpaKTHMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKIACHUEM
Te€OMETPUYECKUX BEITHUUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJabTara
6 ['eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIpPUYECKasi MOBEPXHOCTh, 0Opa3yrollue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHITHSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, MIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO

CJ1051, IIAPOBOM CEKTOP
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6.6

Beruncnsate 00BEMBI W TUIOHMIAAM  TIOBEPXHOCTEH TeN  BpalleHUs,
T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT

6.7

6.8

6.9

OnepupoBarh MOHATHSAMH: MHOTOTPAaHHUK, BIHUCAaHHBIA B chepy u
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIECAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMONOOHBIX TEI

Nzo6paxarh u3zydaemble GUTYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

6.11

6.12

6.13

W3Brekatb, WHTEPIPETHPOBAThH M MPEOOPa3oBbIBaTH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKHX (HUTypax, NpPEACTaBICHHYIO Ha
yepTrexax U pUCyHKax

[TpumensTh reomeTpuueckue (axKThl ISl PEHICHHs] CTEPEOMETPHUECKUX
3a/1a4y, MPEINOJIaralolluX HECKOJIBKO IIAaroB pEIICHUs, €CIU YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BI)IHOJIH?[TI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BCKTOpOB nu
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6’I)HCH$ITI), KaKNUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHHTL IMPpaBUJIO MMapaJiIeJICIUICaa MMpru CJI0KECHUN BEKTOPOB

6.16

OHGpHpOBaTB IMOHATUAMU: JCKAPTOBbBI KOOPAHWHATBEI B MPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

6.19

BaI[aBaTB IIJIOCKOCTH YPAaBHCHHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

Pemate HpOCTCf/'IHJHe TCOMCTPHUICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

6.20

Pemate 3agauM Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKHUX OTHOIICHUH U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pas3laM WIH aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABl  TPH  PEHICHUH  CTaHIApPTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

6.22

[IpuMeHATh mpocTeMIIne MNpOorpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
IIpuBOoaUTE mpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
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6.23

[IpumeHATh MONMy4YEHHbIE 3HAHUS Ha NPAKTUKE: aHAIM3UPOBATh PEajbHbIC
CUTYyalluu U NPUMEHATh U3YUYCHHBIC MTOHATHUS B MPOLIECCE IMOUCKA PELICHUs
MaTeMaTHU4ecKu cHopMyTUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEAbHbBIE
CUTyallUl Ha $3bIKE T'€OMETPHUH, HCCIENO0BAaTh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, ammnapara aiareopsl,
pematb  NpaKkTUYECKUE  3aJaud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
F€OMETPUUECKUX BEIMUUH
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJUICIbHbIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesenune,
IIOCTPOEHUE CEYCHU N

HepHGHI[I/IKy.HﬂpHOCTB HpﬂMOfI N IUIOCKOCTU: TMCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U IIOCKOCTH, TeopeMa O MPsIMOU MepHeHANKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMON U TUIOCKOCTBIO, IBYTPAaHHbBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TUTIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TJIOCKOCTH, MPOEKIHs PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpumsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumes, npsIMOYToJIbHBIN Mapajienenunesa u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE MHUPAMUJBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NMUPAMU[BI, MpPaBUIbHAS U YCEUYEHHAs MUpaMHa.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBWibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUJIbHAS TPEYroyibHAs MUpaMKJIa U MPAaBUIIBHBINA TeTpasap, Kyo. [Ipeacrasienue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIoaas MOBEPXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHnanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCTBE. CII0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTeMa KOOpAWMHAT B HpocTpaHCTBe. KoopaumHaTel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. Yroia Mexay Bektopamu. CkalsipHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKAY MPSIMBIMA M IUIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUN T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOMICTBO, INpPU3HAK, JI0KA3aTElIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOYKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
qHclie U3 PYTuX Y4eOHBIX MPEeIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHAJIbHBIM TOKA3aTEeJIeM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTaTOK 10 MOAYJI0, PAllMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEIbIX, pPALUOHAIBHBIX, JIEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA OOt
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1ay; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas
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nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenue OICprUpoOBaTh MNOHATUAMH: PALUOHAIBHBIC, HWPpalXOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTCMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HEPABCHCTBA W CHCTEMbI C IIApaMCTPOM; NIPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MAaTEMAaTUUYCCKHX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
HNePUOANYHOCTh (YHKIMHM, OrPaHUYEHHOCTh (PYHKUIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢usznyeckuil CMbICI NPOM3BOAHON, TNepBooOpa3Hasi, ONpeIeIEHHbIN
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMN, HAaXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIIONB30BaTh MPOU3BOJHYIO Ul UCCIENOBaHMUA (DYHKIMMA,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero

peuicHusd B MPUKIAAHBIX, B TOM YHCJIC COLOUAJIBHO-3KOHOMHUYCCKHUX U
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bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITB HpI/IMepBI MATCMATHYCCKOI'O MOIICHI/IpOBaHI/IH C

noMouibio AudQepeHnanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIUU, oOpaTHas QyHKIUS,
KOMIO3UIUS (DyHKIMHA, JIWHEHHas QyHKUUSA, KBaapaTudHas QYHKIUS,
paunoHanbHass (QYHKUUS, CTENEHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢yHkunu, OoOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHAs H
jgorapupmuueckass (QyHKIHMH; yMEHUE CTPOUTh TIpapUKH H3yYEHHBIX
¢yHKUM#,  BBIMONHATH  npeoOpa3oBaHus  rpadukoB  (PYHKUHUH,
UCMOJIb30BaTh Tpa(UKK Uil U3ydeHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pelieHun 3a1ad U3 JIPYyrux Y4eOHBIX MPEIMETOB M 3a7a4 W3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJIaMHU 3aBUCHUMOCTH MEX1y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpauku (pYHKIUH [UIs pemieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3314l M3 00JAacTH yNpaBiICHHUsS JTUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPe3yJbTaTOB, YMEHHME MOJEIMPOBATH
peajbHble CUTyallud Ha $S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: cpeHee apupMeTHYecKoe, MeAHaHa,
HauOoJpllIee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUEe W3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMaIKIO, TPEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTpaXaroIllyl0 CBOMCTBA pealibHbIX MPOLECCOB M SBIECHUI; MPEACTaBIATh
UHPOpPMALIMIO C TOMOIIbIO TabaMIl W  JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJE€ C MPUMEHEHUEM TIpaduuecKux
METO/IOB U 3JIEKTPOHHBIX CPEICTB; rpaMuecKu HCCIe0BaTh COBMECTHbIE

HaOJII0JIEHUS C IOMOIIBIO JUarpaMM pacCeUBaHUs U JINHEHHOW perpeccuu

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE
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10

COOBITHE, BEPOSTHOCTh CIY4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpaUUecKuX METOJ0B; IPUMEHSTH
(GOpMyIIBI  CIIOKEHHS W YMHOXEHHUS BEpPOATHOCTEH, (OpMyIy IOITHON
BEPOSATHOCTH, Gopmyny bepHyinn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  ClIydailHas BEJNIMYMHA, pacHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAaHUE, TUCIEPCUsl M CTaHAApPTHOE OTKIOHCHHE
CllyuallHOW  BENWYMHBI, (QYHKIMHA  pPAacCOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAIBHOTO PACIpE/IeIeHH; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN s pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METObI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OOJIBIIMX YHWCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YHUCIIO  TNEPeCTaHOBOK; OmHOM  HbproTOHa;  yMeHHE  NPHUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 33a]ad; OICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOJYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHSATHUAMHU: TOYKa, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHANKYISIPHOCTD TPSAMBIX M IIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
YroJl MEXAYy MNpsIMOM M TUIOCKOCTBIO, Yol MEXIY IUIOCKOCTSIMU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMBbIMU,
pacCcTOsIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BAaTh NMPHU PEUICHUU
3a/1a4 M3y4yeHHbIe (DAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mmepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH MaTEeMaTUYECKHE
MOJENN C IIOMOLIBI0 TE€OMETPUYECKUX IIOHITUH W BEJIUYMH, PELIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4n

YMeHue onepupoBarh MOHATHSAMH: IUIOUIaAb (QUIYpbI, 00bEM GUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHMK, CEYEHME MHOTOTPaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M TMOBEPXHOCTh
BpallleHus, LMWIMHApP, KOHYyc, map, cdepa, miomans chepsl, IIOmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LWIMHIpa, O0bEM KyoOa,

NpAMOYTOJIBHOI'O IapauICiICliuncaa, HIHUpaMHuAbl, IIPU3MBbI, NOUJIWHIApPA,
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KOHYyCa, Il1apa, pa3BépTKa NOBEPXHOCTH, CEUYECHMS KOHyca M LUIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAHHIO, CEYEHHE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHUE
MHOTOTpaHHHMKa, M300pakaTb MHOTOTPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHUs U3y4aeMbIX (QUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPukamuioo ¢Guryp 1o
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHHe OnepupoBaTh MOHATUSIMH: JIBHDKEHHE B NPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue Moa00Us, MOA00HBIE (GUTYPBI; YMEHHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOILCHUS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYECKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0IaAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(IvHA, Yroi, IUIOmaAb, OOBEM, IUIOMIAAh TMOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO  TIApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [11apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12

13

YMeHnue ONICpHUPOBATH TIOHATUAMU: MPAMOYTOJIbHAA CHUCTECMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIf/'I u KOOp,Z[I/IHaTHLII\/'I MCTO

JJI pEHICHUA TrCOMCTPHUICCKUX 3a7da4 1 3aJia4 JPYTHUX y’—Ie6HI)IX npeaAMETOB

YMenue BLI6I/IpaTB HO,I[XO,I[HH_II/II‘/’I MCTO AJid pCIICHUA 3aJa4r, IOHUMaHUC
SHAYUMOCTH MATEMATHKH B HWU3YYCHUU TPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS
11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW CcTerneHu. JeHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU
15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS
2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE
2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTuTeIh MaTPHIIBI

3 OyHKIWMH U TpaduKH
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OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBemnienne
Maremartuka:reomerpus, 10-11 xmaccel/Anaracsa JI.C.,byryzos B.®., Kagomiien
C.b. u np., AkimonepHoe obuiectBo "MU3narensctBo"[Ipocsemnienue”,2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metonnueckoe nocodue k yueonuky JI. C. Atanacsna, B. ®@. byrysosa, C. b.
Kanomrena, O. I'. TTo3nsika, JI. C. Kucenésoit «Maremaruka: anredpa 1 Hadana
MaTEeMaTUYeCKOro aHaiau3sa, reomerpus. 'eomerpus. 10—11 knacces» 6a30Boro u
yray6mnénnoro yposseit, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET caiit PUIIN

https://edsoo.ru
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