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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI JUCLUILINH
€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 JIOTHYECKUX YTBEPKIACHUHN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpaMmbl yue6HOro Kypea «I'eomerpus» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKHX 3HAHMM U JEHCTBUU,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIFOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BLKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATh W W3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE HUX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKACHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAJIbHBIX M TBOPYECKHX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUS pacno3HaBaTh TMPOSBICHUS TE€OMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

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
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yJaronuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YyUYaIOIMIUXCs, PACIIUPSS U YTITyOIsist
e€, 00pa3ys MPOYHbIE 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 OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U IINIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIEJbHOTO MPOEKTUpOBaHUs. I300pakeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MNapajiesenunen,
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TPEX MEPHEHIUKYIISIPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB W CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1yTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHAas NUpamMUAa WU TPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM MMOBEPXHOCTH HPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBUJIBHOM MHOTOIPDAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosoxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapaiienenuneaa U cienctsus u3 He€. OO0béM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl mnockocTio. [loHsATHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJCH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymuiennbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUS KOHyca (mapajuliesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBxenus mpoctpancTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOLIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MPOLEyp TPaXTAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuoOTHYECKOEe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakKIMaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K



JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMaTUYECKOU IIKOJIBI,
UCIIONBb30BAaHUE DJTHUX JIOCTIDKEHUN B JPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KECHUM HAyKH W JEATEIBHOCTBIO YUYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MAaTEeMaTHYE€CKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocUTaHME:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUU U
OTIIbIXa, peryispHas (u3NUecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBoe BocniuTaAHUE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYJIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TNPUIOKEHUSIMH, YMEHHE COBepLIaTb OCO3HAHHBIA BBIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTM4eCKOMy  OOpa3oBaHUI0 U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

C(OPMUPOBAHHOCTh  IKOJIOTUYECKOM KyJIbTYypbl, TOHHMAaHUE BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHOM U COLIMATBHOMN
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIieM, OpUEeHTAIUS
Ha TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXarolenl cpeapl, IJIAHUPOBAHUE IOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
MOCIICICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W  OOIIECTBEHHOM  MNpPAKTHKW, MOHUMAaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JUI PA3BUTHS LUBUJIW3ALMH, OBJAJACHHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYECKOM KyJIbTypOW KaK CpEICTBOM IO3HAHMS MHpA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OmpeJieSICHNs OHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccuPuKaiy,
OCHOBaHMsI J1J1s1 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITeTLHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JAeUIIUTHI HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJI OTBETa HA
BOIIPOC U JIJIsI PEILLICHUS 3a]1a4u;



BBIOMpaTh HH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTH3HPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3JIMYHBIX BHUIOB H
dbopm mpeaCcTaBICHUS;

CTPYKTYpHUpPOBaTh MH(POPMAIMIO, TPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH rPpauICeCKH;

OILICHUBATh HaIEKHOCTD uHpOpMAITIU 1o CaMOCTOSITEIIEHO
c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeasIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh PAa3Myue M CXOJICTBO MO3HWIIUKA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHMUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1aud, dKCIIEPUMEHTa, UCCIEIOBaHMUS,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJISITh IJIaH, ITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCOO pelIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/J€Th  HABBIKAMU  [O3HABATEJbHOM  pediekcuu Kak  OCO3HAaHMS
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTEMaTHYECKOM 3a1auH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUAM, OOBSACHATH IPUUNHbI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJILHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NTPUHUMATh IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBATHCS, OOCYX IaTh TMPOIECC U Ppe3yJabTaT paboTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ WITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bl, OILICHUBATH
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH IOHSATHSMH CTEPEOMETPUH TIPHU
pelIeHUN 3a71a4 U MPOBEJCHUU MAaTEMATUUYECKUX PACCYKICHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1aY;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBSI3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXJy MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU H
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUAMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapajuiesenumnes, Ky0);

e KJIACCH(UIIMPOBATh  MHOTOTPAHHWKH, BBIOMpas  OCHOBaHHS  JUIS
KJ1accuukanuu;

e CBOOOJHO OIEPUPOBATH TOHATHUSAMH, CBSI3AHHBIMH C  CEUCHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBINIOJHSATH napajyiebHOe, IEHTPATLHOE U OpPTOrOHAJIBHOE
MPOCKTUPOBAHKUE (PUTYP HA TUIOCKOCTh, BBIMOJHITh U300pakeHUsT GUTYp
Ha TJIOCKOCTH;

e CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpHU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMyJ;



CBOOOJTHO OMEPUPOBATH MOHITHSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb M IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUH
burypsr;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

BBITOJIHSATH JCUCTBHS HAJl BEKTOPAMMU;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOJbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJI02KHOCTH;

MPUMEHATh MPOCTEUIIME MPOTrPaMMHBIE CpPEICTBA H  JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWS HA TPAKTUKE: CpaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce  IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIUpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIEI0BATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM I€OMETPUUYECKUX
MOHSATUM W TEOpeM, afmapara ajareOpbl, peniaTth MPakKTUUECKUE 3a/layu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

OTIEpUPOBATh MOHATHUSIMH, CBI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii U 1mapowm;

pacno3HaBaTh Teja BpauleHus (UWIUMHApP, KOHYc, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpalICHHS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpalleHMUS,
TEOMETPUUYECKHUX TEN C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMH C KOMOWHAIMSIMU TEI
BpalieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAILICHUS,

BBIYUCIISITH COOTHOIIEHUSI MEXKTy TUIOIIA/ISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOJJOOHBIX TENT;

U300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelIaTh TEOMETPUUECKUE 3a]a4l HAa BBIYMCIIEHUE YIJIOB MEKIY IPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOA IPU PELICHUH;
CBOOOJHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHHU;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHOM CHUMMETPHUH, 3EPKAIbHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB WU TEJl BPALICHUS: CEUEHUS LWIMHApPA
(mapamienbHO U MEePIICHIUKYISIPHO OCH), CEYSHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
MCMOJIb30BaTh METOJIbl TMOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOM
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpuueckre (akThl Ui PEHICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIAralolluX HECKOJbKO IIIaroB pEIICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelaTh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHUYECKUX OTHOIICHUW H
HAXOXJCHUE T€OMETPUUECKUX BEITUYNH;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  [IOJy4EHHbIC  3HAHUSA  HA  IIPAKTUKE:  CPaBHUBATD,
AHAJIM3UPOBATH M OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHSITh N3YUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE MOUCKA PELICHHS
MaTeMaThdecku  C(OPMYTUPOBAHHOW  TPOOIEMBI,  MOJETUPOBATH
peaIbHBbIE CUTyallUW Ha S3bIKE TI'€OMETPUH, UCCIIECIOBATh IOCTPOCHHBIC



MOJEJIM C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpeEM,
anmapata anreOppl, pemaTh MNPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bu6nuoreka [IOK
1 B 2 1
BEAICHHE B CTCPEOMETPHIO 3 https://m.edsoo.ru/1c209e37
5 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [lepneHIUKYISPHOCTD MPSAMBIX U o5 Bbu6mmoteka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
0 MuororparHiKit ! 1 https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
! Bexropet & mpocTpancTse 12 https://m.edsoo.ru/1c209e37
3 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
bu6mmoreka [IOK
! AHAIHTHYECKas TeOMETPHA 15 ! https://m.edso00.ru/1c209e37
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
. bubmuorexa [JOK
3 OOwém MHOrOrparHKa 17 . https://m.edso0o.ru/1c209e37
bubmuorexa [JOK
4 Tena ppaeiis 24 ! https://m.edso0o.ru/1c209e37
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEeHue, 060061IEHNE 1 17 5
CHCTEMaTH3allus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoJbHBI
0 e padoThI

IIpakTuyeckn
e padoTsl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIe LU (POoBbHIE 00pa3oBaTebHbIE
pecypcsl

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNbHbIX
MPSAMBIX (OTPE3KOB),
CepeaHbI OTpE3Ka

https://lesson.edu.ru/lesson/7a391d45-ffea-4793-a822-
ccdca537540

[TonsTus
CTEpEOMETPUU:
TOUKa, Mpsimas,
IIJIOCKOCTB,
IIPOCTPAHCTBO.
OcHOBHbIE TIpaBUIIA
M300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeIbHbIX
MPSIMBIX (OTPE3KOB),
CepeuHBI OTPE3Ka

https://lesson.edu.ru/lesson/d563cdf9-a6¢0-4205-baa3-
63d982¢8c57

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMas u
MJIOCKOCTD;

https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-
dal103b515e26



https://lesson.edu.ru/lesson/7a391d45-ffea-4793-a822-ccdca537540
https://lesson.edu.ru/lesson/7a391d45-ffea-4793-a822-ccdca537540
https://lesson.edu.ru/lesson/d563cdf9-a6c0-4205-baa3-f63d982c8c57
https://lesson.edu.ru/lesson/d563cdf9-a6c0-4205-baa3-f63d982c8c57
https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-da103b515e26
https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-da103b515e26

HOJIyIIPOCTPAHCTBO

IlousTus:
MepeceKaronecs
IUIOCKOCTH,
MepeceKarorecs
npsiMas u
IUIOCKOCTB;
MOJTYITPOCTPAHCTBO

https://lesson.edu.ru/lesson/386dfeld-7964-4285-9cf0-
91d99662f633

MHOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
¢uryp,
HECYILIECTBYIOIIUX
00BEKTOB
MHOrorpaHHukKH,
n3o00pakeHue
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOINX
00BEKTOB
AKCUOMBI
CTEPEOMETPUU U
NIEPBBIE CIECACTBUS
U3 HUX

AKCHUOMBI
CTEPEOMETPHUU U
MIePBBIE CIIEICTBUS

https://lesson.edu.ru/lesson/696bcbab-a297-4862-a476-

95b4117f2e7d

https://lesson.edu.ru/lesson/aelcd72a-4410-4443-ae42-

8a88c539d259

https://lesson.edu.ru/lesson/3fdcOfba-dea7-4179-abae-

cec583838337

https://lesson.edu.ru/lesson/348a9dce-d1af-4f76-al2e-

b273b9c86737



https://lesson.edu.ru/lesson/386dfe1d-7964-4285-9cf0-91d99662f633
https://lesson.edu.ru/lesson/386dfe1d-7964-4285-9cf0-91d99662f633
https://lesson.edu.ru/lesson/696bc6ab-a297-4862-a476-95b4117f2e7d
https://lesson.edu.ru/lesson/696bc6ab-a297-4862-a476-95b4117f2e7d
https://lesson.edu.ru/lesson/ae1cd72a-4410-4443-ae42-8a88c539d259
https://lesson.edu.ru/lesson/ae1cd72a-4410-4443-ae42-8a88c539d259
https://lesson.edu.ru/lesson/3fdc0fba-dea7-4179-abae-cec583838337
https://lesson.edu.ru/lesson/3fdc0fba-dea7-4179-abae-cec583838337
https://lesson.edu.ru/lesson/348a9dce-d1af-4f76-a12e-b273b9c86737
https://lesson.edu.ru/lesson/348a9dce-d1af-4f76-a12e-b273b9c86737

U3 HUX

10

11

AXCHOMBEI
CTEpEOMETPUU U
TIEPBBIE CIIEICTBUS
u3 Hux. CrocoOsl
3aJlaHus IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHus
MPSMBIX U
IIOCKOCTEH

N3obpaxenue
CeUeHUI MUpaMU/Ibl,
Ky0a U IPU3MBI,
KOTOPBIE TPOXOSAT
yepe3 ux péopa.
N306paxenue
nepeceyeHust
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX
CEYECHUH pa3HBIMU
LBETaMU

N300pakenue
CeYCHHI MUPaMU/IbI,
Ky0a U PU3MBI,
KOTOPBIE MTPOXOIST
gyepe3 ux péopa.

https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3cl-
7d371ab6f693

https://lesson.edu.ru/lesson/3bafee2e-4a06-4adf-9088-
12e774de4c66

https://lesson.edu.ru/lesson/338a4fc0-6781-4ce6-b6el-
9a3e9da9h672



https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3c1-7d371ab6f693
https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3c1-7d371ab6f693
https://lesson.edu.ru/lesson/3bafee2e-4a06-4adf-9088-f2e774de4c66
https://lesson.edu.ru/lesson/3bafee2e-4a06-4adf-9088-f2e774de4c66
https://lesson.edu.ru/lesson/338a4fc0-6781-4ce6-b6e1-9a3e9da9b672
https://lesson.edu.ru/lesson/338a4fc0-6781-4ce6-b6e1-9a3e9da9b672

12

13

N3o6pakenue
nepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpaiuBanue
IIOCTPOEHHBIX
CEYCHUH pPa3HbIMU
LBETaMU

N3obpaxenue
CeUeHUI MUpaMU/Ibl,
Ky0a U IpU3MBl,
KOTOpBIE ITPOXOJIAT
yepe3 ux péopa.
N3o6pakenue
nepeceyeHust
MOJTyYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX
CEYECHUI pa3HbIMU
LBETaMU

N306pakenue
CEUYCHUI MUPaMHU/IB,
Ky0a ¥ pU3MBl,
KOTOPBIE MTPOXOIST
gyepe3 ux péopa.
N3o06paxenue
nepecedeHust
MOJTY4EHHBIX

https://lesson.edu.ru/lesson/13377271-4e82-47c4-9aea-

df3f3f8d6ce2

https://lesson.edu.ru/lesson/a094fc92-d380-4782-92¢1-

7c72a92¢571d



https://lesson.edu.ru/lesson/13377271-4e82-47c4-9aea-df3f3f8d6ce2
https://lesson.edu.ru/lesson/13377271-4e82-47c4-9aea-df3f3f8d6ce2
https://lesson.edu.ru/lesson/a094fc92-d380-4782-92c1-7c72a92c571d
https://lesson.edu.ru/lesson/a094fc92-d380-4782-92c1-7c72a92c571d

14

IIJIOCKOCTEM.
PackpaiuBanue
MTOCTPOECHHBIX
CEUYEHUM pa3HbIMU
1[BETaMU

Metopn cnenoB id

MMOCTPOEHUS
CeueHuU

https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-

09623b3dd0ee

15

MeTto ciIeoB s
MOCTPOEHUS
ceuenuii. CBoiicTBa
nepeceueHui
MPSMBIX U
IUIOCKOCTEH

https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-

6aee4995bf14

16

17

18

Mertop ciIeoB s
MOCTPOEHUS
ceuennii. CBolicTBa
IepeceueHu i
MPSAMBIX U
MJIOCKOCTEH

[TocTpoenne
CEYCHUI B
nupamuze, Kyoe mno
TpEM TOUKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX
YepTexKEN U 3alUCh
11aroB MOCTPOEHUs

ITocTpoenue

https://lesson.edu.ru/lesson/b4978560-87a2-43f8-869c-

857f700e16d6



https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-09623b3dd0ee
https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-09623b3dd0ee
https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-6aee4995bf14
https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-6aee4995bf14
https://lesson.edu.ru/lesson/b4978560-87a2-43f8-869c-857f700e16d6
https://lesson.edu.ru/lesson/b4978560-87a2-43f8-869c-857f700e16d6

19

CEYCHUU B
nupamue, Kyoe mo
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX
4YepTeKen U 3alKCh
11aroB MOCTPOEHUs

[Toctpoenue
CEYEeHMII B
nupamuie, Kyoe mo
TpEM TOYKaM Ha
pe€opax. Coznanue
BBIHOCHBIX
YepTeKen U 3alKCh
LIaroB IMOCTPOCHUS

https://lesson.edu.ru/lesson/102792ea-b151-49e3-a0la-

6939c1202d24

https://lesson.edu.ru/lesson/ea0fb15b-cb6c-4f8d-bla2-
eclab7344312

20

[TocTpoenne
CEYECHUH B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pe€bpax. Coznanue
BBIHOCHBIX
YepTeKeH U 3aInch
11aroB MOCTPOEHUs

21

IToBTOpeHune
TUTAHUMETPUH:
Teopema o
IIPONOPLIMOHAJIBHBIX
otpeskax. [logobue
TPEYroJIbHUKOB

https://lesson.edu.ru/lesson/057a2f7b-d75c-4a99-ac46-
f47d7001bb8d



https://lesson.edu.ru/lesson/102792ea-b151-49e3-a01a-6939c1202d24
https://lesson.edu.ru/lesson/102792ea-b151-49e3-a01a-6939c1202d24
https://lesson.edu.ru/lesson/ea0fb15b-cb6c-4f8d-b1a2-ec1a57344312
https://lesson.edu.ru/lesson/ea0fb15b-cb6c-4f8d-b1a2-ec1a57344312
https://lesson.edu.ru/lesson/057a2f7b-d75c-4a99-ac46-f47d7001bb8d
https://lesson.edu.ru/lesson/057a2f7b-d75c-4a99-ac46-f47d7001bb8d

22

23

24

25

IToBTOpEeHUE
IUIAHUMETPHH:
Teopema Menenasi.
Pacyets! B ceueHusix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUsA
IUTAaHUMETPUH U
CTEPEOMETPUH

KonTponbnas
pabota "AKCHOMBI
CTCPEOMETPHH.
Ceuenus"

B3anmuoe
pacrosoxeHue
NPSIMBIX B
IIPOCTPAHCTBE.
CkpemuBaroiuecs
npsaMele. [Ipu3naku
CKpELIUBAOIINXCSA
IIPSIMBIX.
[TapamiensHble
IpsIMBIE B
IIPOCTPAHCTBE

Teopema o
CYLIECTBOBAHHUHU U
€IMHCTBEHHOCTH
IpsAMOI
MapajuIeIbHON

https://lesson.edu.ru/lesson/ch79d914-053b-4169-
abb0- 5dea022ebch2

http://geometry2006.narod.ru/Lessons/10-11/

http://geometry2006.narod.ru/Lessons/10-11/



https://lesson.edu.ru/lesson/cb79d914-053b-4169-a5b0-5dea022ebc52
https://lesson.edu.ru/lesson/cb79d914-053b-4169-a5b0-5dea022ebc52
https://lesson.edu.ru/lesson/cb79d914-053b-4169-a5b0-5dea022ebc52
http://geometry2006.narod.ru/Lessons/10-11/
http://geometry2006.narod.ru/Lessons/10-11/

JAHHOM NPSIMOH,
MPOXOIAIIEH uepe3
TOYKY MPOCTPAHCTBA
U He JIeKalle Ha
JAHHOU MPSAMOH.
Jlemma o
repeceueH
napajuieIbHbIX
MIPSIMBIX
IUIOCKOCTBIO

26

[TapannenpHOCTH
TpEX IPSAMBIX.
Teopema o Tpéx
apajuIeIbHBIX
npsMbix. Teopema o
CKPELIMBAIOIUXCS
MPSIMBIX

27

28

[TapannensHoe
IIPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA
apajIeIbHOTO
IIPOEKTUPOBAHMSI.
N300pakenue
pas3HbIX uryp B
napasieabHON
MPOEKINU
enTpanbHas
IIPOEKLHUA. YTOII C
COHAIIpaBJICHHBIMU

http://metodisty.ru/m/files/view/ugol mezhdu pr

https://lesson.edu.ru/lesson/bd2c4b6e-8afa-413c-8d26-
5bdd4f83cf64



http://metodisty.ru/m/files/view/ugol_mezhdu_pr
https://lesson.edu.ru/lesson/bd2c4b6e-8afa-413c-8d26-5bdd4f83cf64
https://lesson.edu.ru/lesson/bd2c4b6e-8afa-413c-8d26-5bdd4f83cf64

CTOpOHaMHU. YTO0J
MEXy IPSIMbIMU

29

3amauu Ha
JI0Ka3aTeJIbCTBO U
HCCIIeIOBaHUE,
CBA3aHHBIC C
pacrojIoKeHUEM
MPSMBIX B
IIPOCTPAHCTBE

https://lesson.edu.ru/lesson/ad7357bf-2958-44a4-9988-
f35a1fa2bf51?backUrl=%2F902.3%2F10%3Fclass%3
D10

30

[TousTus:
[apaJuIeIbHOCTh
MPpSAMON 1
IIJIOCKOCTH B
MIPOCTPAHCTBE.
IIpuznak
IapajuIeIbHOCTH
MpsIMOM U
IIJIOCKOCTH.
CgoiicTBa
MapayIENbHOCTH
MpsIMOM U
IIJIOCKOCTH

https://lesson.edu.ru/lesson/e3ed0d04-16b3-4489-
b16d- 843780337179

31

I'eomeTpuueckue
3aJlauM Ha
BBIYHUCIICHHUE U
JI0Ka3aTelIbCTBO,
CBS3aHHBIE C
MapajieTbHOCThIO
IMpsAMBIX U

https://lesson.edu.ru/lesson/886d597b-4ddd-4113-
8778- 8ce64984655



https://lesson.edu.ru/lesson/ad7357bf-2958-44a4-9988-f35a1fa2bf51?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/ad7357bf-2958-44a4-9988-f35a1fa2bf51?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/ad7357bf-2958-44a4-9988-f35a1fa2bf51?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/e3ed0d04-16b3-4489-b16d-843780337179
https://lesson.edu.ru/lesson/e3ed0d04-16b3-4489-b16d-843780337179
https://lesson.edu.ru/lesson/e3ed0d04-16b3-4489-b16d-843780337179
https://lesson.edu.ru/lesson/886d597b-4ddd-4113-8778-f8ce64984655
https://lesson.edu.ru/lesson/886d597b-4ddd-4113-8778-f8ce64984655
https://lesson.edu.ru/lesson/886d597b-4ddd-4113-8778-f8ce64984655

IJIOCKOCTEN B
MPOCTPAHCTBE

32

33

ITocTpoenue
CEUeHus,
IIPOXO/ISIIETO YEPE3
JAHHYIO IIPSIMYIO Ha
YyepTexe u
napajieIbHOTO
JIPYrou MpsSMOH.
Pacuér otHO1IECHNI
[TapamtenpHas
MIPOEKIIHS,
MIPUMEHEHHE IS
MIOCTPOCHUS
cedeHuit kyba u
napajuiesenunesa.
CsaoiicTBa
napajuiesienunesaa u
TIPU3MBI

https://lesson.edu.ru/lesson/ed410091-1b73-4247-

ba87- 7cOb7bbcOdef

34

[TapamiensHble
IIJIOCKOCTH.
[Ipu3naku
MapajuIeIbHOCTH
JIBYX TIJIOCKOCTEH

https://lesson.edu.ru/lesson/561d524f-ba71-42b9-a481-

228566842703

35

Teopema o
NapajuiebHOCTH U
C€ANHCTBCHHOCTHU
IJIOCKOCTH,
MPOXOIAIIEH uepe3

https://lesson.edu.ru/lesson/d8e2ec03-6c45-43c3-8¢21-

b2bb7206492b



https://lesson.edu.ru/lesson/ed410b91-1b73-4247-ba87-7c0b7bbc0def
https://lesson.edu.ru/lesson/ed410b91-1b73-4247-ba87-7c0b7bbc0def
https://lesson.edu.ru/lesson/ed410b91-1b73-4247-ba87-7c0b7bbc0def
https://lesson.edu.ru/lesson/561d524f-ba71-42b9-a481-2a8566842703
https://lesson.edu.ru/lesson/561d524f-ba71-42b9-a481-2a8566842703
https://lesson.edu.ru/lesson/d8e2ec03-6c45-43c3-8c21-b2bb7206492b
https://lesson.edu.ru/lesson/d8e2ec03-6c45-43c3-8c21-b2bb7206492b

TOYKY, HE
MPUHAJICIKALILYIO
JTaHHOM IIJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

37

38

CBoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
MapajuieIbHOCTH
MIPSMBIX
MepECeUCHUS TIPH
TepeceYeHU  ABYX
napajuieIbHbIX
IIJIOCKOCTEMN TPEThen

CpoiicTBa
napasieabHbIX
IJIOCKOCTEM: 00
OTpe3Kax
MapasieabHbIX
MIPSIMBIX,
3aKITIOUYEHHBIX
MEXIY
napajieIbHbIMU
IUIOCKOCTSIMH; O
IepECEUCHU U
MIPSIMOM C IBYMs
napajuieTbHBIMU
IUIOCKOCTSIMHM

IToBTOpEHME:
teopema [Iudaropa

https://lesson.edu.ru/lesson/7572bf66-bbd4-4ddd-a2d4-

66fd05b25870

https://lesson.edu.ru/lesson/2e24e9e6-7767-40fc-b5d0-

05ab48e1f85¢c



https://lesson.edu.ru/lesson/7572bf66-bbd4-4ddd-a2d4-66fd05b25870
https://lesson.edu.ru/lesson/7572bf66-bbd4-4ddd-a2d4-66fd05b25870
https://lesson.edu.ru/lesson/2e24e9e6-7767-40fc-b5d0-05ab48e1f85c
https://lesson.edu.ru/lesson/2e24e9e6-7767-40fc-b5d0-05ab48e1f85c

Ha IIJIOCKOCTHU

39

40

41

42

43

44

[ToBTOpEHwMe:
TPUTOHOMETPHSL
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA

CgoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaiesienumnea

Brruncnenue vH
OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM
napajulelenuInene
[lepnennukynspHoOC
Th NPSIMOH U
mockocty. [Ipu3Hak
MEePIEHIUKYIISPHOCT
U IPSAMON U
IIJIOCKOCTH
IIepnenqukymnspHoc
Tb NIPSAMOU U
mockocty. [Ipusnak
MEPIEHUKYIISIPHOCT
U IIPSIMOH U
IIJIOCKOCTH

Teopema o
CYyILLIECTBOBAHUU U
€MHCTBEHHOCTH
MIPSIMOM,
MPOXOIAIIEH uepe3

https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baa4-

c067a73b6f7f

https://lesson.edu.ru/lesson/1e89701a-2173-4501-

bc09- d85087eb8hal

https://lesson.edu.ru/lesson/3c96e64f-e5dd-4349-ae50-

9a97b00ea40a



https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baa4-c067a73b6f7f
https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baa4-c067a73b6f7f
https://lesson.edu.ru/lesson/1e89701a-2173-4501-bc09-d85087eb8ba1
https://lesson.edu.ru/lesson/1e89701a-2173-4501-bc09-d85087eb8ba1
https://lesson.edu.ru/lesson/1e89701a-2173-4501-bc09-d85087eb8ba1
https://lesson.edu.ru/lesson/3c96e64f-e5dd-4349-ae50-9a97b00ea40a
https://lesson.edu.ru/lesson/3c96e64f-e5dd-4349-ae50-9a97b00ea40a

TOYKY IIPOCTPAHCTBA
u
MePIEeHIUKYIAPHOM
K IJIOCKOCTHU

45

IImockoctu n
IEPIEHIUKYIAPHBIE
WM TIPSIMBIE B
MHOT'OTPaHHUKAX

https://lesson.edu.ru/lesson/0e8696ac-4ff9-482e-878a-
03606ded96f4

46

ITmockocty n
IEPIEHIUKYIAPHBIE
UM Hp?[MI:Ie B
MHOT'OTPaHHUKAX

https://lesson.edu.ru/lesson/7375d2fc-3ab6-44d2-b8c5-
10c23ceb2c94

47

[lepnenaukymnsap u
HAaKJIOHHAs.
[TocTpoenne
NIEPIEHIUKYIISIPA U3
TOYKH Ha MPSMYIO

https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-
7e6f30f6bc89

48

[lepnenpukymnsp u
HAaKJIOHHAs.
[TocTpoenne
MEPIEHIUKYIISIPA U3
TOYKH Ha MPSIMYIO

https://lesson.edu.ru/lesson/8dc3f7ad-ac18-42cc-a48b-
abfe4474ce87

49

Teopema o Tpéx
MepIeHIUKYIIIpax
(npsimMast u
oOpatHas)

https://lesson.edu.ru/lesson/6807619f-23ea-4de1-9b0a-
€2d7a06fd7c2

50

Teopema o Tpéx
MEepIeHIUKYIIIpax
(npsimast u

https://lesson.edu.ru/lesson/81e220da-a4e5-426a-b6cf-
f7f660ef4446



https://lesson.edu.ru/lesson/0e8696ac-4ff9-482e-878a-03606ded96f4
https://lesson.edu.ru/lesson/0e8696ac-4ff9-482e-878a-03606ded96f4
https://lesson.edu.ru/lesson/7375d2fc-3ab6-44d2-b8c5-10c23ceb2c94
https://lesson.edu.ru/lesson/7375d2fc-3ab6-44d2-b8c5-10c23ceb2c94
https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-7e6f30f6bc89
https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-7e6f30f6bc89
https://lesson.edu.ru/lesson/8dc3f7ad-ac18-42cc-a48b-a5fe4474ce87
https://lesson.edu.ru/lesson/8dc3f7ad-ac18-42cc-a48b-a5fe4474ce87
https://lesson.edu.ru/lesson/6807619f-23ea-4de1-9b0a-c2d7a06fd7c2
https://lesson.edu.ru/lesson/6807619f-23ea-4de1-9b0a-c2d7a06fd7c2
https://lesson.edu.ru/lesson/81e220da-a4e5-426a-b6cf-f7f660ef4446
https://lesson.edu.ru/lesson/81e220da-a4e5-426a-b6cf-f7f660ef4446

oOparHas)

o1

52

53

Yron mexny
CKPELIUBAIOIINUMUCS
MPSIMBIMU

ITouck
MEePIECHANKYIISIPHBIX
MPSAMBIX C TOMOIIBIO
MEPIICHANKYIISIPHBIX
IIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

https://lesson.edu.ru/lesson/f4e42e00-9158-4766-bcb2-
56b6c502aa10

https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-
ccadlac2576e

https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-
ab7a26e78799

54

55

ITocTpoenne
ceueHmii Kyoa,
MIPU3MBI,
MPpaBUIbHOMN
MIUPaMHJIBI C
IIOMOUIBIO
OpPTOTOHAJILHOU
MPOEKIINU
ITocTpoenue
ceueHMi Ky0a,
IIPU3MBI,
[IPaBUIILHON
MUPaMHJIBI C
MTOMOLIBIO
OpTOTOHAJBLHOU
MPOEKIINU

https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-
4cd84937231d

https://lesson.edu.ru/lesson/e20fee1d-d00c-4fe3-85e6-
1519caf6872a

56

Cummerpus B
IIPOCTPAHCTBE

https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-



https://lesson.edu.ru/lesson/f4e42e00-9158-4766-bcb2-56b6c502aa10
https://lesson.edu.ru/lesson/f4e42e00-9158-4766-bcb2-56b6c502aa10
https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-cca41ac2576e
https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-cca41ac2576e
https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-ab7a26e78799
https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-ab7a26e78799
https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-4cd84937231d
https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-4cd84937231d
https://lesson.edu.ru/lesson/e20fee1d-d00c-4fe3-85e6-1519caf6872a
https://lesson.edu.ru/lesson/e20fee1d-d00c-4fe3-85e6-1519caf6872a
https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-52e861a0db03

57

58

59

60

61

OTHOCHTEIHHO
IIOCKOCTH.
[Inockoctn
CUMMETpPUH B
MHOT'OTPaHHUKAX

IIpu3nak
MEePIEHIUKYIISIPHOCT
U IPSAMOU 1
IIJIOCKOCTH KaK
CJIe/ICTBUE
CUMMETpUU

IIpaBunbHBIE
MHOT'OTPaHHUKH.
Pacué€t paccrosinuii
OT TOYKH J0
IIJIOCKOCTH

IIpaBunbHbBIE
MHOT'OTPaHHUKH.
Pacuér paccrosHuii
OT TOYKH 110
IIJIOCKOCTH

CrniocoObl OMyCTUTh
NIEPIECHIUKYJISAPBI:
CUMMETpPHUS, CIIBUT
TOYKH I10
MapajuieIbHON
psAMOI

CaBur 1o
HelapauleIbHON

52e861a0db03

https://lesson.edu.ru/lesson/c64eb488-96dd-4485-

a917- df79fe47e047

https://lesson.edu.ru/lesson/0135990b-02d1-41b3-

9651- 2ed55629d95d

https://lesson.edu.ru/lesson/3f06dabc-1a0a-4a63-b52d-

a9dd37b9b8eb

https://lesson.edu.ru/lesson/ae2679df-74fa-47f5-8388-

264402146364

https://lesson.edu.ru/lesson/5e36e2ec-698c-4273-8ea8-



https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-52e861a0db03
https://lesson.edu.ru/lesson/c64eb488-96dd-4485-a917-df79fe47e047
https://lesson.edu.ru/lesson/c64eb488-96dd-4485-a917-df79fe47e047
https://lesson.edu.ru/lesson/c64eb488-96dd-4485-a917-df79fe47e047
https://lesson.edu.ru/lesson/0135990b-02d1-41b3-9651-2ed55629d95d
https://lesson.edu.ru/lesson/0135990b-02d1-41b3-9651-2ed55629d95d
https://lesson.edu.ru/lesson/0135990b-02d1-41b3-9651-2ed55629d95d
https://lesson.edu.ru/lesson/3f06dabc-1a0a-4a63-b52d-a9dd37b9b8eb
https://lesson.edu.ru/lesson/3f06dabc-1a0a-4a63-b52d-a9dd37b9b8eb
https://lesson.edu.ru/lesson/ae2679df-74fa-47f5-8388-264402146364
https://lesson.edu.ru/lesson/ae2679df-74fa-47f5-8388-264402146364
https://lesson.edu.ru/lesson/5e36e2ec-698c-4273-8ea8-fb1974cf11c9

IIPSIMOM, U3MEHEHHE
paccTosHu

fh1974cf11c9

62

KontposbHas
pabota "B3aumHoe
pacnosoxeHue
MPSMBIX U
IIJIOCKOCTEN B
npocrtpaHcrtae"

https://lesson.edu.ru/lesson/733d588e-fa4f-4335-bfff-
d201453e013e

63

64

65

66

IToBTOpEHME: yroa
MEXIY IPSMBIMHU Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYrOJIbHUKE,
TeOpeMa KOCUHYCOB

IToBTOpEHuUE: yroa
MEXIY
CKpELIUBAIOIIUMUCS
IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckue
METO/bI
BBIYMCIICHUS yTiia
MEXy NMPSIMbIMU B
MHOT'OTpaHHUKAX

JIByrpaHHBIN yTOJI.
CaoiicTBO

JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yria

https://lesson.edu.ru/lesson/e67fdc83-ff68-4b0a-ba0d-
5f8f71d87a45

https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-
5343bfbcce32

http://geometry2006.narod.ru/Lessons/10-11/1

http://geometry2006.narod.ru/Lessons/10-11/2



https://lesson.edu.ru/lesson/5e36e2ec-698c-4273-8ea8-fb1974cf11c9
https://lesson.edu.ru/lesson/733d588e-fa4f-4335-bfff-d201453e013e
https://lesson.edu.ru/lesson/733d588e-fa4f-4335-bfff-d201453e013e
https://lesson.edu.ru/lesson/e67fdc83-ff68-4b0a-ba0d-5f8f71d87a45
https://lesson.edu.ru/lesson/e67fdc83-ff68-4b0a-ba0d-5f8f71d87a45
https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-5343bfbcce32
https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-5343bfbcce32
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/2

67

68

69

[lepnenqukynsapHsie
IIJIOCKOCTH.
CBoiicTBa B3aIMHO
NEPIECHIUKYIIPHBIX
IIJIOCKOCTEN
IIpu3nak
HEPIEHIUKYIAPHOCT
H TIJIOCKOCTEH;
TeopeMa O MpsIMOH
IIEpPECEYCHUS IBYX
IIJIOCKOCTEN
MEPIEHIUKYISIPHBIX
TpEeThEN IIIOCKOCTH
[IpsiMoyTronbHBIMA
napajuieJIenunesn;
KyO; U3MepeHus,
CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiesnenuneaa

http://geometry2006.narod.ru/Lessons/10-11/22

https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-
4c5e6fc83063

70

Teopema o
JuaroHajau
MPSIMOYTOJIBHOTO
napajienenurena u
CIICICTBUE U3 HEE

https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-
78d60e2a7fe2

71

CrepeomeTrpuueckue
" IPUKIIaJAHBIC
3aJauu, CBSI3aHHBIC
CO B3aMHBIM
pacnoiaoKeHneM



http://geometry2006.narod.ru/Lessons/10-11/22
https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-4c5e6fc83063
https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-4c5e6fc83063
https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-78d60e2a7fe2
https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-78d60e2a7fe2

MpsAMBIX U
IIJIOCKOCTH

72

IToBTOpEHME:
CKPEILMBAIOIINECS
MpsIMBIE,
IapauielIbHbIC
IJIOCKOCTH B
CTaHJapTHBIX
MHOTOTpaHHUKAX

https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-

5343bfbcce32

73

74

75

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS
MPSIMBIX,
paccTosiHuEe MEXIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU B
MPOCTHIX CUTYaIUSIX

Paccrosnue ot
TOYKH JI0
IIOCKOCTH,
pacCcTOssHUE OT
psIMOH 10
IUIOCKOCTH
Brraucnenue
pacCTOSHUN MEXKITY
CKPEIIMBAIOIIMMHUCS
MPSAMBIMH C
IIOMOIIIBIO
MEPIEHIUKYISIPHON

https://lesson.edu.ru/lesson/40adaea7-0b2a-412a-b3c7-

cedc1e06791b



https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-5343bfbcce32
https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-5343bfbcce32
https://lesson.edu.ru/lesson/40a4aea7-0b2a-412a-b3c7-cedc1e06791b
https://lesson.edu.ru/lesson/40a4aea7-0b2a-412a-b3c7-cedc1e06791b

IIIIOCKOCTH

76

TpéxrpanHblid yrod,
HEPaBEHCTBA IS
TPEXTPAHHBIX yIJIOB.
Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB
Y CUHYCOB JIJIs
TPEXTPAHHOTO yriia

https://lesson.edu.ru/lesson/53c75e91-f173-4aae-858b-

7ad6f195880c

77

OneMEeHTBI
chepuueckoit
TCOMETPHH:
reoIe3NUECKHE
JIMHUH Ha 3emiie

https://lesson.edu.ru/lesson/f5afa3a2-df91-40b3-al71-

0091d11001cf

78

KoHntposbnas
pabota "YTieI 1
paccrosiHus"

https://lesson.edu.ru/lesson/d690f3f8-2512-488d-822d-

3¢c30bc0b380e

79

80

81

82

CucreMaTu3anus
3HAHUH
"MHoOrorpaHHuK 1
€ro 3JeMeHThI"

[upamuna. Bunsl
MMAPaAMU/I.
[IpaBunbHas
npamMuaa

IIpusma. IIpsmas u
HAaKJIOHHAs [IPU3MBL.
[IpaBunbHas npusma
[Ipssmont
napajuieeunes,

https://lesson.edu.ru/lesson/20decac7-ec69-4004-8d81-

8c8f56ddf16e

https://lesson.edu.ru/lesson/03b3908a-2f67-418d-be03-

380bd876156a

https://lesson.edu.ru/lesson/e4dc78b0-f2d5-49fc-9935-



https://lesson.edu.ru/lesson/53c75e91-f173-4aae-858b-7ad6f195880c
https://lesson.edu.ru/lesson/53c75e91-f173-4aae-858b-7ad6f195880c
https://lesson.edu.ru/lesson/f5afa3a2-df91-40b3-a171-0091d11001cf
https://lesson.edu.ru/lesson/f5afa3a2-df91-40b3-a171-0091d11001cf
https://lesson.edu.ru/lesson/d690f3f8-2512-488d-822d-3c30bc0b380e
https://lesson.edu.ru/lesson/d690f3f8-2512-488d-822d-3c30bc0b380e
https://lesson.edu.ru/lesson/20decac7-ec69-4004-8d81-8c8f56ddf16e
https://lesson.edu.ru/lesson/20decac7-ec69-4004-8d81-8c8f56ddf16e
https://lesson.edu.ru/lesson/03b3908a-2f67-418d-be03-380bd876156a
https://lesson.edu.ru/lesson/03b3908a-2f67-418d-be03-380bd876156a
https://lesson.edu.ru/lesson/e4dc78b0-f2d5-49fc-9935-1b3fc374d678

IIPSIMOYTOJIbHBIN 1b3fc374d678
napajuieJenuIie/,
KyO
Brimykisie https://lesson.edu.ru/lesson/a686felb-79d0-4d48-9a32-
83 MHOTOTPaHHUKH. 33d3f5904a62
Teopema Ditniepa
Brinykisie
MHOI‘OFpaHHI/IKI/I.
84 Teopema Ditnepa.
[IpaBunbHbIE U
MOJIYIIPAaBUIILHEIE
MHOTOTPaHHUKH
Kontposnbrast https://lesson.edu.ru/lesson/cd3631ba-65b8-4c10-bfd4-
85 pabora 2df22ad5eced
"MHororpaHHuku"
[TonsiTue BekTOpa Ha
86 [TOCKOCTH 1 B https://lesson.edu.ru/lesson/678a343d-ded8-4a22-
8389- 822034db9a48
MPOCTPAHCTBE
g7 CyMMa BEKTOPOR https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8¢c90-
72ch84041ba9
88 Pa3sHOCTH BEKTOPOB https://lesson.edu.ru/lesson/31432603-466¢-47af-94d5-
36386283556a
89 [IpaBuno https://lesson.edu.ru/lesson/59a52e05-c863-498c-b3d0-
rapajienenuIena 6f401cdlcd32
90 YMHO)eHne https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-
BEKTOpa Ha YUCIIO 068287a98¢c94
Paznoxenue
91 BEKTOpa 110 Oasucy https://lesson.edu.ru/lesson/60a13eb3-baad-4418-8bas-

TPEX BEKTOPOB, HE



https://lesson.edu.ru/lesson/e4dc78b0-f2d5-49fc-9935-1b3fc374d678
https://lesson.edu.ru/lesson/a686fe1b-79d0-4d48-9a32-33d3f5904a62
https://lesson.edu.ru/lesson/a686fe1b-79d0-4d48-9a32-33d3f5904a62
https://lesson.edu.ru/lesson/cd3631ba-65b8-4c10-bfd4-2df22ad5ece4
https://lesson.edu.ru/lesson/cd3631ba-65b8-4c10-bfd4-2df22ad5ece4
https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-8e2034db9a48
https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-8e2034db9a48
https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-8e2034db9a48
https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8c90-72cb84041ba9
https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8c90-72cb84041ba9
https://lesson.edu.ru/lesson/31432603-466c-47af-94d5-36386283556a
https://lesson.edu.ru/lesson/31432603-466c-47af-94d5-36386283556a
https://lesson.edu.ru/lesson/59a52e05-c863-498c-b3d0-6f401cd1cd32
https://lesson.edu.ru/lesson/59a52e05-c863-498c-b3d0-6f401cd1cd32
https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-068287a98c94
https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-068287a98c94
https://lesson.edu.ru/lesson/60a13eb3-baa4-4418-8ba5-1f0d0d63f92d

JIeKalMX B OJHOMI
IJIOCKOCTU

1f0d0d63f92d

92

93

94

CkansipHoe
MIPOU3BEJICHUE
Brruncnenue yria
MEX/1y BEKTOpaMU B
MIPOCTPAHCTBE

[Ipocreiimue 3agaun
C BEKTOpaMu

https://lesson.edu.ru/lesson/d0390a35-caf9-4b7a-89a5-

5190903f4d33

https://lesson.edu.ru/lesson/6a2ca8b1-0b79-430e-b637-

7f57d17f681a

95

96

[Ipocreiimume 3amaun
C BEKTOpaMu

[Ipocreiimue 3agaun
C BEKTOpamMu

https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961 -

72c2ad79a327

https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-

5d16806132hd

97

98

99

[Ipocrenimue 3agaun
C BEKTOpaMu

O0600111eH1E U
cUCTEMaTH3alIHs
3HaHUH

O06001IeHne 1

cUCTeEMAaTH3aINI
3HAHUH

https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-

3cbecfdc5247

100

101

HUtorosas
KOHTpOJIbHas paboTa
Hrorosas
KOHTpOJbHas paboTa



https://lesson.edu.ru/lesson/60a13eb3-baa4-4418-8ba5-1f0d0d63f92d
https://lesson.edu.ru/lesson/d0390a35-caf9-4b7a-89a5-5190903f4d33
https://lesson.edu.ru/lesson/d0390a35-caf9-4b7a-89a5-5190903f4d33
https://lesson.edu.ru/lesson/6a2ca8b1-0b79-430e-b637-7f57d17f681a
https://lesson.edu.ru/lesson/6a2ca8b1-0b79-430e-b637-7f57d17f681a
https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247

O06006111EHE U

102 CUCTEMATH3ALHA 1
3HaHUHI
OBIIEE KOJIMYECTBO
YACOBIIO 102

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

[ToBTOpEHUE TEMBI
"CkansipHoe POU3BEACHUE
BEKTOPOB"

IToBTOpEeHue TemMbl
"Brruncienue yria Mexuay

BEKTOpaMH B IpOCTpaHCTBE"

IToBTOpEHUE TEMBI
"YpaBHEeHHE MPSIMONH,
MPOXOJISIIEH Yepes ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMallb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE ITOCKOCTH,
HOpMaJib, ypaBHECHHE
IJIOCKOCTH B OTpE3Kax

BekropHoe nmpousseeHue

JInHeliHbIE HEPABEHCTBA,
JIMHENHOE

https://lesson.edu.ru/lesson/7797d5c2-
f088-49cf-8189-6fc8796b135¢e



https://lesson.edu.ru/lesson/7797d5c2-f088-49cf-8189-6fc8796b135e
https://lesson.edu.ru/lesson/7797d5c2-f088-49cf-8189-6fc8796b135e

IIPOrpaMMUpPOBaHHE

10

11

12

JIuHeitHbIe HEpaBEeHCTBA,
JIMHEHHOE
MIpOorpaMMHUpPOBaHUE

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
MPsIMBIMU B
MHOT'OTpaHHUKAX

AHaIUTUYECKUE METObI
pacuéra yria Mexay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX
dopmysa pacCTOSHUS OT

TOYKH JO IINIOCKOCTH B
KOoOopAuHaTax

https://lesson.edu.ru/lesson/b850703a-
de5a-48c6-85ea-7c6e7fallb43

https://lesson.edu.ru/lesson/a0aef458-
2054-4bch-9163-f15fae95e212

13

14

Haxoxnenne pacctostHui OT
TOYKH JI0 TJIOCKOCTH B KyOe

Haxoxnenue paccrostHuii ot

TOYKH J10 TUIOCKOCTH B
MIPAaBUIBHOM MUpaMue

https://lesson.edu.ru/lesson/444333d5-
1826-4fed-a99d-af8588h69131

https://lesson.edu.ru/lesson/765623bc-
bd0a-4f24-bha3-54f429d08b27

15

KonTponbnas padora
" AHaTUTHYECKAS
reomeTpus”

https://lesson.edu.ru/lesson/81724ead-
b83c-4ffe-a088-7f71f268e7a5

16

17

CeueHust MHOTOI'PaHHUKOB:

CTaHJIapTHHIE
MHOTOTPAaHHUKH

CeueHns MHOT'OI'PpaHHUKOB:

METOJ CIICA0B



https://lesson.edu.ru/lesson/b850703a-de5a-48c6-85ea-7c6e7fa11b43
https://lesson.edu.ru/lesson/b850703a-de5a-48c6-85ea-7c6e7fa11b43
https://lesson.edu.ru/lesson/a0aef458-a054-4bcb-9163-f15fae95e212
https://lesson.edu.ru/lesson/a0aef458-a054-4bcb-9163-f15fae95e212
https://lesson.edu.ru/lesson/444333d5-1826-4fed-a99d-af8588b69131
https://lesson.edu.ru/lesson/444333d5-1826-4fed-a99d-af8588b69131
https://lesson.edu.ru/lesson/765623bc-bd0a-4f24-bba3-54f429d08b27
https://lesson.edu.ru/lesson/765623bc-bd0a-4f24-bba3-54f429d08b27
https://lesson.edu.ru/lesson/81724ead-b83c-4ffe-a088-7f71f268e7a5
https://lesson.edu.ru/lesson/81724ead-b83c-4ffe-a088-7f71f268e7a5

18

CeueHust MHOTOI'PaHHUKOB:
CTaHJapTHbIE MJIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

19

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuIeIbHbIE
CEUCHMS

20

21

22

23

24

25

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: PACUET
OTHOIIEHUI

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IINIOCKOCTH: YTJIbI MCKIAY
CKpCHIUMBAOIIUMHUCA
IpsAMBIMHA

[lepnieHIuKynApHBIE MIPSIMBIE
U IIJIOCKOCTH: CTAHIAPTHBIE
apsl EPIEHIUKYIISAPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU
MHOTI'OTPaHHUKOB

[lepnieHIuKyNIApHBIE IPSIMBIE
U TUIOCKOCTH: TEOPEMA O
TpeX NMeprneHIuKyIsIpax
[lepneHiuKynsApHBIE IPSIMBIE
U TUIOCKOCTH: BBIYMCIICHUS
JUIMH B MHOTOTpaHHHUKaX

[ToBTOpEHME: TOMAAN
MHOT'OYTOJIbHUKOB,
(bopMyITBI TS TTOMIACH,

https://lesson.edu.ru/lesson/a79a6071-
f54e-43a1-97f0-035b2eaa7f70

https://lesson.edu.ru/lesson/3a216aaf-
9ba3-40h8-a486-0dc3ch365bf2



https://lesson.edu.ru/lesson/a79a6071-f54e-43a1-97f0-035b2eaa7f70
https://lesson.edu.ru/lesson/a79a6071-f54e-43a1-97f0-035b2eaa7f70
https://lesson.edu.ru/lesson/3a216aaf-9ba3-40b8-a486-0dc3cb365bf2
https://lesson.edu.ru/lesson/3a216aaf-9ba3-40b8-a486-0dc3cb365bf2

COOOpaXeHHsI TOA00MS

26

27

28

29

30

31

32

[ToBTOpeHnue: miomanu
MHOTOYTOJIbHUKOB,
(hOopMyITBI TSI TUTOTIAICH,
COOOpaXeHHsI TOA00MS
[ToBTOpeHnue: miomanu
MHOTOYTOJIbHUKOB,
(hOopMyITBI IS TUTOTAICH,
COOOpaKCHHSI TOA00MS
IImomanu ceuennii
MHOTOI'PaHHHUKOB: TIIOIIA M
MOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, cOOOpakeHus
noaoous

IImomanu ceuennii
MHOTOTPaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, coOOpakeHus
mo1o0us

KonTtponbHas pabora
"[ToBTOpeHue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6béM Tena. Ob6beM
PSIMOYTOJIBHOTO
napaiesienurmne/1a

3amaun 06 yaBOeHUH Kyda, O
KBaJpaType Kyoa; o
TPHUCEKIIUH yTiia

https://lesson.edu.ru/lesson/ab1010fd-

ec08-4f2a-8e0a-480b0022db76

https://lesson.edu.ru/lesson/b00beld4-
540c-453d-a609-61de8c05ba59



https://lesson.edu.ru/lesson/ab1010fd-ec08-4f2a-8e0a-480b0022db76
https://lesson.edu.ru/lesson/ab1010fd-ec08-4f2a-8e0a-480b0022db76
https://lesson.edu.ru/lesson/b00be1d4-540c-453d-a609-61de8c05ba59
https://lesson.edu.ru/lesson/b00be1d4-540c-453d-a609-61de8c05ba59

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM

https://lesson.edu.ru/lesson/1574f64f-

33 f4c4-4100-9550-cd8f238eb731
MPSIMOYTOJIBHOTO
napajuiesienume/a
[Ipuxnaguele 3a1a4u,
T —— https://lesson.edu.ru/lesson/c493e4al-
34 ) 20f0-43bb-a46a-1a65f1c17f0c
00BEMa MPSMOYTOJIBHOTO
napajuiesienume/a
35 OGBEM IPAMOi IPU3MBL https://lesson.edu.ru/lesson/6d1691bc-
d8f4-4bh31-b4f8-8dc3166f4b5¢c
CrepeomeTpudecKue 3a1auu,
36 CBS3AHHBIC C BEIIHCIICHICM https://lesson.edu.ru/lesson/6f1d9c35-
. N 38h8-4da2-9e71-86971aa5969a
00BEMOB TPSMON TPU3MEI
[puknanHbie 3a1a4u, https://lesson.edu.ru/lesson/8a150e7f-
37 CBsI3aHHBIE ¢ 00BEMOM 4542-4de3-a289-808c565ee5el
NPSAMOU MPU3MBbI
Brraucienne 006EMOB TEII C
TTOMOTITBIO OTPEICTEHHOTO https://lesson.edu.ru/lesson/2a3b2dce-
38 N 126b-4918-9574-67f47b5dab53
uHTerpaia. Oosém
HaKJIOHHOHM MPU3MBbI
Brraucienne 006EMOB TEI C
ITOMOIIBIO OTPE/IETEHHOTO https://lesson.edu.ru/lesson/8e017257-
39 B 29h1-4f0e-b0a5-d77a4417a872
uHTerpaia. Oobém
MU PAMHU/TBI
®opmyna oobEmMa
40 nupamuibl. OTHOILIEHUE
00BEMOB MUPaMU/T C OOIITUM
yII0M
41 ®opmyna oobEma



https://lesson.edu.ru/lesson/1574f64f-f4c4-4100-9550-cd8f238eb731
https://lesson.edu.ru/lesson/1574f64f-f4c4-4100-9550-cd8f238eb731
https://lesson.edu.ru/lesson/c493e4a1-20f0-43bb-a46a-1a65f1c17f0c
https://lesson.edu.ru/lesson/c493e4a1-20f0-43bb-a46a-1a65f1c17f0c
https://lesson.edu.ru/lesson/6d1691bc-d8f4-4b31-b4f8-8dc3166f4b5c
https://lesson.edu.ru/lesson/6d1691bc-d8f4-4b31-b4f8-8dc3166f4b5c
https://lesson.edu.ru/lesson/6f1d9c35-38b8-4da2-9e71-8e971aa5969a
https://lesson.edu.ru/lesson/6f1d9c35-38b8-4da2-9e71-8e971aa5969a
https://lesson.edu.ru/lesson/8a150e7f-4542-4de3-a289-808c565ee5e1
https://lesson.edu.ru/lesson/8a150e7f-4542-4de3-a289-808c565ee5e1
https://lesson.edu.ru/lesson/2a3b2dce-126b-4918-9574-67f47b5dab53
https://lesson.edu.ru/lesson/2a3b2dce-126b-4918-9574-67f47b5dab53
https://lesson.edu.ru/lesson/8e017257-29b1-4f0e-b0a5-d77a4417a872
https://lesson.edu.ru/lesson/8e017257-29b1-4f0e-b0a5-d77a4417a872

nupamuibl. OTHOILIEHUE
00bEMOB IMUpPaMU/L C OOIITUM
YTJIOM

CrepeomeTpuueckue 3aauu,

42 CBSI3aHHBIE C O0BEMAMHU
HAaKJIOHHOH IPU3MBbI
CrepeoMeTpUYECKHE 3a1a4H, https://lesson.edu.ru/lesson/ad9ch9a2-
43 CBSI3aHHBIE C O0BEMAMHU 73ab-4198-8271-f6beef152089
HI/IpaMI/II[I)I
[IpukiagHeie 331249 MO
Teme "O6bEMBI T, https://lesson.edu.ru/lesson/b0e6bc7e-
44 .. 2601-41b7-b51e-9e830b42a7c4
CBsI3aHHBIE ¢ 00BEMOM
HAKJIOHHOM IIPU3MBbI
[IpukiagHeie 331249 MO
Teme "O6bEMBI T, https://lesson.edu.ru/lesson/1e66d14c-
45 < 3d59-4c1f-b9e9-acleelef21d5
CBsI3aHHBIE ¢ 00BEMOM
MTAPAMHU/TBI
ITpumenenne 06BEMOB. https://lesson.edu.ru/lesson/a5955f2d-
46 Boeruucnenue paccrosinus 10 485f-49f8-bece-d3a302ee2615
IUIOCKOCTH
47 KontponbHas padota https://lesson.edu.ru/lesson/bbc39db3-
"O0BEM MHOTOTpaHHUKA" al9a-44dc-8e2e-309d8566834c
Hunuaapudeckas httos/ durl 1oh9cab
ttps://lesson.edu.ru/lesson/2b9cab68-
IMOBEPXHOCTbH, 00Pa3yIOIIKe
48 p Vp o d557-4971-a0d8-e70928e4f870
WIAHIPHYECKON
MMOBEPXHOCTHU
49 Humuaap. HpsiMoit kpyroBoit https:/lesson.edu.ru/lesson/e57h74e1-

uwaap. [nomans

7382-42cc-aa65-af9684747e08



https://lesson.edu.ru/lesson/ad9cb9a2-73ab-4198-8271-f6beef152089
https://lesson.edu.ru/lesson/ad9cb9a2-73ab-4198-8271-f6beef152089
https://lesson.edu.ru/lesson/b0e6bc7e-2601-41b7-b51e-9e830b42a7c4
https://lesson.edu.ru/lesson/b0e6bc7e-2601-41b7-b51e-9e830b42a7c4
https://lesson.edu.ru/lesson/1e66d14c-3d59-4c1f-b9e9-ac1ee1ef21d5
https://lesson.edu.ru/lesson/1e66d14c-3d59-4c1f-b9e9-ac1ee1ef21d5
https://lesson.edu.ru/lesson/a5955f2d-485f-49f8-bece-d3a302ee2615
https://lesson.edu.ru/lesson/a5955f2d-485f-49f8-bece-d3a302ee2615
https://lesson.edu.ru/lesson/bbc39db3-a19a-44dc-8e2e-309d8566834c
https://lesson.edu.ru/lesson/bbc39db3-a19a-44dc-8e2e-309d8566834c
https://lesson.edu.ru/lesson/2b9cab68-d557-4971-a0d8-e70928e4f870
https://lesson.edu.ru/lesson/2b9cab68-d557-4971-a0d8-e70928e4f870
https://lesson.edu.ru/lesson/e57b74e1-7382-42cc-aa65-af9684747e08
https://lesson.edu.ru/lesson/e57b74e1-7382-42cc-aa65-af9684747e08

IMOBCPXHOCTU HUJIMHAPA

Konnueckas IOBEPXHOCTD,

50 o0pa3yroIne KOHUIeCKOn
nosepxHoctu. Konyc
CedeHue KoHyca https://lesson.edu.ru/lesson/3f5d536b-
51 IJIOCKOCTBI0, MapaJlyIeIbHON 601b-4f43-b19a-1f7b1ded8866
IIJIOCKOCTH OCHOBaHMS
VYceu€HHbIN KOHYC. https://lesson.edu.ru/lesson/3b9445hb0-
52 N306paxeHne KOHYCOB U 607c-4f28-bd72-4ad127809691
YCEYEHHBIX KOHYCOB
[Tnomans 60koBOM https://lesson.edu.ru/lesson/5e6b22af-
53 MOBEPXHOCTH U MOJTHOU 216b-4693-8f11-848ef7b8ele9
MOBEPXHOCTH KOHYCa
[Tnomans 60koBOM https://lesson.edu.ru/lesson/4f6caa33-
o4 IIOBEPXHOCTHU U ITOJIHOM 229c-4393-8f9b-h2962a645262
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3a1aun
55 Ha I0Ka3aTenbCTBO U https://lesson.edu.ru/lesson/b03dca49-
BBIYMCIICHHE, TOCTPOCHUEM 6687-446¢-98¢3-b8981f4da072
CEUYEHU WINHApPA, KOHyca
CrepeoMeTpuueckue 3a1aun
56 Ha I0Ka3aTenbCTBO U https://lesson.edu.ru/lesson/598a3cd2-
BBIUUCIIEHHUE, TOCTPOCHUEM 1fc4-454a-9f31-bd2f3edfeOdc
CEYEHUI MWIMHApPA, KOHYCa
57 [Ipuxnagneie 3a1auu, https://lesson.edu.ru/lesson/3c0af922-
CBSI3aHHBIE C LIUIUHIPOM 269a-438d-9d03-6f04013e95a3
58 [Ipuknagseie 3a1auu, https://lesson.edu.ru/lesson/9368afa6-

CBA3aHHBIC C MUJIUHAPOM

c4db-4970-9647-409759fc6282



https://lesson.edu.ru/lesson/3f5d536b-601b-4f43-b19a-1f7b1ded8866
https://lesson.edu.ru/lesson/3f5d536b-601b-4f43-b19a-1f7b1ded8866
https://lesson.edu.ru/lesson/3b9445b0-607c-4f28-bd72-4ad127809691
https://lesson.edu.ru/lesson/3b9445b0-607c-4f28-bd72-4ad127809691
https://lesson.edu.ru/lesson/5e6b22af-216b-4693-8f11-848ef7b8e1e9
https://lesson.edu.ru/lesson/5e6b22af-216b-4693-8f11-848ef7b8e1e9
https://lesson.edu.ru/lesson/4f6caa33-229c-4393-8f9b-b296aa645262
https://lesson.edu.ru/lesson/4f6caa33-229c-4393-8f9b-b296aa645262
https://lesson.edu.ru/lesson/b03dca49-6687-446c-98c3-b8981f4da072
https://lesson.edu.ru/lesson/b03dca49-6687-446c-98c3-b8981f4da072
https://lesson.edu.ru/lesson/598a3cd2-1fc4-454a-9f31-bd2f3edfe0dc
https://lesson.edu.ru/lesson/598a3cd2-1fc4-454a-9f31-bd2f3edfe0dc
https://lesson.edu.ru/lesson/3c0af922-269a-438d-9d03-6f04013e95a3
https://lesson.edu.ru/lesson/3c0af922-269a-438d-9d03-6f04013e95a3
https://lesson.edu.ru/lesson/9368afa6-c4db-4970-9647-409759fc6282
https://lesson.edu.ru/lesson/9368afa6-c4db-4970-9647-409759fc6282

59

Cdepa u map

60

61

62

[Tepeceuenue cdepsl u mapa
¢ wiockocThio. Kacanue
mapa u cepsl IIIOCKOCTHIO.
Bun u nuzobpakenue mapa
[Tepeceuenue cdepsl u mapa
¢ iockocThio. Kacanue
mapa u cepsl IIIOCKOCTHIO.
Bun u nzobpaxenue mapa

VYpaBHeHue chepsl.
[Tnomane chepwl u e€ yactei

63

Cummerpus chepsl u mapa

64

CrepeomeTrpuueckue 3a1a4u
Ha JJ0Ka3aTesIbCTBO U
BBIYMCIICHUC, CBA3aHHBIC CO
cdepoil u mapom,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://lesson.edu.ru/lesson/78171944-
42c2-4ebe-8cf1-0ae9307a702¢

65

CrepeomeTpruueckue 3a1auu
Ha JIOKa3aTeIbCTBO
BBIYMCIICHUEC, CBA3aHHBIC CO
cdepoil u mapom,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

66

[Tpuknaguele 3a1a4u,
CBSI3aHHBIE CO chepoit U
mapom

67

HOBTOpCHI/ICI OKPY’KHOCTBH Ha



https://lesson.edu.ru/lesson/78171944-42c2-4ebe-8cf1-0ae9307a702e
https://lesson.edu.ru/lesson/78171944-42c2-4ebe-8cf1-0ae9307a702e

IUIOCKOCTH, BEIYHCIIEHUS B
OKPY>XKHOCTH, CTaHJapTHBIC
noxoous

68

Pasianunble KOMOMHALIMY TEN
BpALLICHUS U
MHOTOI'PAHHUKOB

69

70

3amaun o TeMme "Tena u
IIOBEPXHOCTHU BpaleHus"

3agaun o teMe "Tena u
MOBEPXHOCTH BpamieHus"

https://lesson.edu.ru/lesson/0123b6f1-
2e2a-43b2-ab88-c54d7755d0e2

71

Kontposbnas padora "Tena
Y MOBEPXHOCTH BpamieHus"

https://lesson.edu.ru/lesson/55450d15-
1a8c-444b-8clc-62dfee305789

72

O0béMm umHIpa. Teopema
00 00BEMe IpsIMOTO
ITHHPA

https://lesson.edu.ru/lesson/5a30997c-
604b-4365-9689-7c573fleb71f

73

74

75

Brruucnenne o05EMOB TeI €
TIOMOIIBIO OIIPENEITIEHHOTO
unterpana. O6bpEéM KoHyca
[Tnomaayn G0KOBOM ¥ MOTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKue 3a1a4H,
CBSA3aHHBIE C BBIYUCIICHHUEM
00BEMOB IUITUHIPA, KOHYCA

https://lesson.edu.ru/lesson/e5da39a6-

6de3-4e81-931a-e120ad2dcb27

76

[TpuknagHelie 3a1a4u 1Mo
TeMme "OOBEMBI U IUIONIAAN
MTOBEPXHOCTEN TeN"

77

OO6béM 1m1apa 1 apoBoro
cektopa. Teopema 00 00bEMeE



https://lesson.edu.ru/lesson/0123b6f1-2e2a-43b2-ab88-c54d7755d0e2
https://lesson.edu.ru/lesson/0123b6f1-2e2a-43b2-ab88-c54d7755d0e2
https://lesson.edu.ru/lesson/55450d15-1a8c-444b-8c1c-62dfee305789
https://lesson.edu.ru/lesson/55450d15-1a8c-444b-8c1c-62dfee305789
https://lesson.edu.ru/lesson/5a30997c-604b-4365-9689-7c573f1eb71f
https://lesson.edu.ru/lesson/5a30997c-604b-4365-9689-7c573f1eb71f
https://lesson.edu.ru/lesson/e5da39a6-6de3-4e81-931a-e120ad2dcb27
https://lesson.edu.ru/lesson/e5da39a6-6de3-4e81-931a-e120ad2dcb27

78

79

mapa. [lnomans cdepsr.
CrepeomMeTpUyeCKUe 3a/1auH,
CBSI3aHHBIC C BBIYMCIICHUECM
00BEMOB 111apa, IapoBOTo
CerMeHTa U IIapOBOTO
CeKTopa

[IpukiagHeie 3a1a4u MO
teme "OO0BEMEBI TET",
CBsI3aHHBIE C 00BEMOM IIapa
Y TIOMIAIBI0 cephl.
CoOoTHOIICHUS MEXTY
IJIOIIAIMU ITOBEPXHOCTEN U
00BbEMaMH MMOTOOHBIX TEII

ITomoOubIe Tena B
npocrtpanctBe. Mi3mMeHenue
00BEMa rmpu o 00U u.
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIC C BEIYHCIICHUECM
00BEMOB TeJI U IIOMIAAEH
IIOBEPXHOCTEU

80

81

82

KonTponbnas padora
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

JIBM>KEHUSI IPOCTPAHCTBA.
OTtobpaxenus. [IBmxeHus u
paBeHcTBO puryp. Obuue
CBOMCTBA JBMKEHUMN

Bunn nBukeHui:
MapajuieIbHbIN IEPEHOC,

https://lesson.edu.ru/lesson/3792b824-
Oca3-41c7-a0e6-79bbadcflc47

https://lesson.edu.ru/lesson/bd9fbdac-
3b0-4d17-896e-2c3575c9dadb

https://lesson.edu.ru/lesson/0ea0fe78-



https://lesson.edu.ru/lesson/3792b824-0ca3-41c7-a0e6-79bba4cf1c47
https://lesson.edu.ru/lesson/3792b824-0ca3-41c7-a0e6-79bba4cf1c47
https://lesson.edu.ru/lesson/bd9fbdac-f3b0-4d17-896e-2c3575c9da4b
https://lesson.edu.ru/lesson/bd9fbdac-f3b0-4d17-896e-2c3575c9da4b
https://lesson.edu.ru/lesson/0ea0fe78-1b2e-4985-9cb3-c225785bef76

LIEHTpalbHasi CHMMETPHS,
3epKajbHasi CHMMETpPHS,
MTOBOPOT BOKPYT MPSAMOIt

1b2e-4985-9ch3-c225785bef76

83

84

85

86

[IpeoOpa3zoBanus mogooUs.
[Ipsimast u chepa Diinepa
['eomeTpuueckue 3a1a4n Ha
MPUMCHEHHE JIBHKCHUS

KonTponbnas pabota
"BekTops! B npocTpaHcTBe"

O6o0maroiee MOBTOPEHHE
11 OHSTHH K METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3nanuit: "[lapamiensHOCTh
IPSIMBIX U INIOCKOCTEN B
nmpocTpaHcTae”

https://lesson.edu.ru/lesson/a6742817-
fb5b-4dcd-881e-4beac83b2ae6

87

O6o061matoniiee NOBTOpPEHKE
11 moHsTHI K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHUU: "BekTopsl B
npocTpaHcTae”

88

O6o061matoniiee NOBTOPEHKE
11 moHsSTHI K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHui: "BekTopsl B
npocTpaHcTae”



https://lesson.edu.ru/lesson/0ea0fe78-1b2e-4985-9cb3-c225785bef76
https://lesson.edu.ru/lesson/a6742817-fb5b-4dcd-881e-4beac83b2ae6
https://lesson.edu.ru/lesson/a6742817-fb5b-4dcd-881e-4beac83b2ae6

89

90

91

O6o0m1aromee MOBTOPEHUE
11 moHsTHI K1 METOOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEeMAaTH3aI1s
3HaHuii: "OobeM
MHOrorpaHHuka"

O6o0maroriee MOBTOPEHHE
11 moHsTHH 1 METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3AIUs
3HaHui: "O0beM
MHOrOrpaHHuKa"

O6o0mmaroree MOBTOPECHHE
11 OHSTHH K METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTU3AI[Us
snanuii: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyTribIX Ten"

92

Oo6o0m1aromiee MOBTOpEHUE
11 moHsTHI 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIUS
snanuii: "[lnomanu
MOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"

93

94

HrtoroBas KOHTpOJIbHAS
paborta

Hrorosas KOHTPOJIbHAA




pabora

95

96

97

98

[ToBTOpeHuEe, 0600IIEHNE U
cucTeMaTu3alus 3HaHu!

Uctopust pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Uctopust pazButus
CTEPEOMETPUH KAK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI1

https://lesson.edu.ru/lesson/216219b6-
ech0-4346-948e-69b93e2fbc35

https://lesson.edu.ru/lesson/e59902¢ef-

2dd8-41d7-94ee-e5e58aac976¢

https://lesson.edu.ru/lesson/4cc87193-

5ada-4bcc-b1b1-fd015d077d52

99

Hcropus passutus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTUI

https://lesson.edu.ru/lesson/8048ced6-

8ab9-495e-99e4-12dbc6597e56

100

Hcropus pasButus
CTEPEOMETPUH KAK HAYKU U



https://lesson.edu.ru/lesson/216219b6-ecb0-4346-948e-69b93e2fbc35
https://lesson.edu.ru/lesson/216219b6-ecb0-4346-948e-69b93e2fbc35
https://lesson.edu.ru/lesson/e59902ef-2dd8-41d7-94ee-e5e58aac976c
https://lesson.edu.ru/lesson/e59902ef-2dd8-41d7-94ee-e5e58aac976c
https://lesson.edu.ru/lesson/4cc87193-5ada-4bcc-b1b1-fd015d077d52
https://lesson.edu.ru/lesson/4cc87193-5ada-4bcc-b1b1-fd015d077d52
https://lesson.edu.ru/lesson/8048ced6-8ab9-495e-99e4-12dbc6597e56
https://lesson.edu.ru/lesson/8048ced6-8ab9-495e-99e4-12dbc6597e56

€€ poJib B Pa3BUTHH
COBPEMEHHBIX HHIKEHEPHBIX
1 KOMIThIOTEPHBIX
TEXHOJIOTHI

https://lesson.edu.ru/lesson/7282b669-
8897-4709-a769-8f9658b7ce32

101

102

Hcropus passutus
CTEPEOMETPHUU KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEpEOMETPUU KaK HAYKHU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

https://lesson.edu.ru/lesson/4c3a36b2-
fa87-4f42-a115-109890d9163c



https://lesson.edu.ru/lesson/7282b669-8897-4709-a769-8f9658b7ce32
https://lesson.edu.ru/lesson/7282b669-8897-4709-a769-8f9658b7ce32
https://lesson.edu.ru/lesson/4c3a36b2-fa87-4f42-a115-109890d9163c
https://lesson.edu.ru/lesson/4c3a36b2-fa87-4f42-a115-109890d9163c

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, JIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHH M CJICICTBUS U3 HUX INPH PEHICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTs B3auMHOE pAacIONOKEHHE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYTrpaHHOIrO yriia, JUHEWHBIH Yros JBYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'pPaHHHK, 3JIEMEHTHl MHOTOTpaHHUKA, MPaBIIIbHBIA MHOTOI'paHHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHHMKOB (IMpamuaa, HOpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBath ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHUS ISt
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, MPABHILHBIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METOJI CJIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOJOM CIIEZIOB, BBITOJHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEIICHNH  CTaHJApTHBIX MaTeMaTHYeCKHMX 3a7ad Ha  BBIYHCICHHE
pacCcTOAHUN MEXIy ABYMs TOYKAMH, OT TOYKM O NPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA aIrOpuTMaM, IPUMEHAS HW3BECTHbIE AHAIMTUYECKHE METOABl IpU

pelIeHNN CTaHAAPTHBIX MaTeMAaTUYECKUX 3ajad Ha BBIYHUCICHHE YIIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupaMuia) ¢ TpUMEHEHHUEM (QOpMyJ, BBIYHUCISATH COOTHOIICHHS MEXKIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MO I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUAMHU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTh W WHTEPIPETHPOBATH HH(POpPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeacTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTh TeoMeTpudeckue (GakThl JUIS PEHICHHS CTEPEOMETPHYCCKHX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MIPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpoCTeillive MpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 3a1a4
719 [TpuBOIUTE TpUMEpPbl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE
[IpuMeHSTh MOTYYCHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEabHBIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MMOMCKA PEIICHHSI
MaTeMaTu4ecku cHOpMYJIUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIC
7.20 CUTyallMl Ha S3bIKE TEOMETPUH, HCCIEAOBATh IMOCTPOCHHBIE MOJEIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TMOHATUN U TeopeM, ammapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHUEM
TEOMETPUUECKUX BEITHUNH
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHAMH: HWJIMHIPUYECKAs MOBEPXHOCTh, O0Opa3yrolue
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yronire KOHUIeCKOo MOBEPXHOCTH, KOHYC, ceprudecKas IOBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpaAIICHUS
6.4 KnaccudunumpoBaTs B3auMHOE pacroiokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATHUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BICOTA
6.5 CErMEeHTa, IIApOBOH CII0M, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




reOMETPUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WIH TEJIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxaTs u3yyaemble (GUTYphl OT PYKH M C TIPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHAT  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTBIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalleHUs

W3Bnekarb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEHCTBUS CIOXKEHHsS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/H[ BGKTOpa Ha 4YuCIo, O6T)$[CH$ITI), KaKuUMH CBOﬁCTBaMH OHU
o0JrazaroT

HpI/IMeHHTB IIPaBUJIO MTapaJuICJICITUIIC A IIPHU CIIOKECHUN BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPJAWHATBI BEKTOPA, YIOJI
MCKAY BCKTOPAMH, CKAJAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJly BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PACKIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemrate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIIEHUA U
HaXOXXJICHWE TEOMETPUYECKUX BEJIMYUH IO 00pas3laM W alfOPUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPH  PEHICHWH  CTaHIApPTHBIX
MaTEeMaTHYECKUX 33734

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3aa4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3HPOBATh pealbHbIE




CUTYyaIllMu ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTH4ecKu cPOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh pEabHbIC
CUTyallul Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJIMYUH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kona

7.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

I'eomeTpus

OCHOBHBIC TTOHSATHUS CTCPpCOMCTpPHUH. Tqua, npsAMasd, IUIOCKOCTb, IIPOCTPAHCTBO.
ITonsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHN CTCPCOMCTPUHU. AKCHUOMBI CTCPCOMCTPHUHA U
CIICACTBUA U3 HUX

7.2

7.3

B3anMHOe pacrionokeHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJIIEIIbHBIE
W CKpelmuBarouiyecs npsmbele. IlapamienpHOCTP MNpsAMBIX W IJIOCKOCTEM B
IIPOCTPAHCTBE: MApAJUICIbHbIE NPSAMbIE B NPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX
NPSAMBIX, NAPAJUICIIBHOCTh MPSIMOM M IUIOCKOCTH. YIUIBIC COHAIIPaBJICHHBIMU
CTOPOHAMH, YroJl MEXIy INpsAMBIMU B IpocTpaHcTBe. [lapainenpHOCTh IIIOCKOCTEM:
NapajulesibHbIE IIJIOCKOCTH, CBOMCTBA MNapajUleNbHbIX IIocKocTel. [Ipocreiimme
MPOCTPAHCTBEHHbIE (GUTYPHl Ha IUJIOCKOCTH: TeTpadap, KyO, mapauienenunen,
MOCTPOEHUE CEYEHUI

[lepneHAUKYISIPHOCT, TNPSAMOM U IUIOCKOCTH: MEPHNEHAUKYISIPHBIE TMpsIMBIE B
MIPOCTPAHCTBE, MPSIMbIE MapajljIeibHbIE U MEPHEHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYJISIPHOCTH MPAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEpHEHIUKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YO MEXY MPSIMOM U TIIIOCKOCTHIO, IBYTPAHHBIN
YTOJ1, JMHENHBIN yroa ABYTpaHHOrO yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIHs (HUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh INIOCKOCTEN: MPHU3HAK MEPIEHIUKYISIPHOCTH JIBYX
mrockocteil. Teopema o TpEX meprneHIuKyIIspax

7.4

IlonsiTHE MHOrOTpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHHMKHM, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yronpHas
puU3Ma, TpaHM M OCHOBAHMS INpPHU3MBI, NpsMas M HAKIOHHAs NpPU3MbI, OOKOBas MU
II0JIHAS IOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsMOYTroOJIbHBIN NapajUieIenunen u
ero cporcrea. [Iupamupa: N-yrosibHas NUpamMuaa, IPaHU U OCHOBAHHUE IMHUPAMU[BI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA M YyCEUEHHAs MUpPaMUA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [lpaBuwibHBIE MHOTOIDAaHHUKU: IIOHSTHE
IIPaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHUpPaMHIA,




NpaBUIbHAS TPEYTroJbHAs MUpPaMHJIA U MPABWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWJIBHBIX MHOTOIPDaHHUKAaxX: OKTa’ap, MAOACKa’aAp U ukocadapyrue CeueHus
IIPU3MBI U TUPAMUBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMujax, [apajuielenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruucnenue »1€MEHTOB MHOTOIpAaHHMKOB: pEOpa, auaroHanu, yriasl. Ilnomans
OOKOBOM IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMON MPU3MBI, I1JI01a/1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOI Tipu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
IIOBEPXHOCTU MPABWIBHONW IHUPAMMIBI, T€OpPEMa O IUIOIIAANA YCEYEHHOM INHUPAMUJIBI.
[onsarue 06 06véme. OOBEM MUpaMuIbl, IPUIMBI

1.7

[Tono6ubie Tena B mpocTpancTBe. COOTHOLICHHUS] MEXAY IJIOMAASIMHU MMOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[unuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIINHIPUYECKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MOBEepXHOCTH. LlunmmHIp: ocHOBaHHA U OOKOBas MOBEPXHOCTD,
oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yroline KOHWYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIIMHA, 0oOpasyromias ¥ OcCh,
wionaab OOKOBOW M TONHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymolue u
BBICOTA, OCHOBAHHs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JuameTp, IUIomalb MoBepxHocTu cheprl. Banumuoe
pacnosoxeHue cdepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

N3006paxeHue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

KOM6I/IHaI_II/II/I TCJI BpallilcCHUA U MHOTOTPaHHUKOB. MHOFOI‘paHHI/IK, OIMCAaHHBIM OKOJIO
C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINU TCJIO BpallICHUA

6.6

[Tonsitue 06 oO0BnEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunena u cineacteus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
OO6béM 1mapa ¥ miomaab chepol

6.7

[TogoOHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXIY TUTOIIAASIMHU TOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEJT

6.8

Ceuenuss muIMHApa (MapajuleIbHO W INEPHEHIUKYISPHO OCH), CEYEHUs KOHYcCa
(mapannenbHOE OCHOBAHUIO U MPOXOASILEE YePE3 BEPILINHY), CEUECHUS 11apa

6.9

Bextop Ha miockocté M B mpocTpaHcTBe. CllOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOKeHue BeKkTopa Ha uucio. Pas3nokeHue BeKTopa Mo TpEM HEKOMIUIaHApHBIM




BekTopaM. [IpaBuiio napamienenunena. Pemenue 3aiau, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWI ICUCTBUM C BEKTOpAMH

[IpsamoyronpHasg cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopaumHaTtel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIY IPSIMBIMM M IIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELICHUHA FEOMETPUUYECKUX 3a/1a4

6.10

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
NPOBEPsieMOr0  OCHOBHOI 00pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero
TpeOoBaHUSA oOpa3oBaHus

BnaneHne Meronamu J0Kas3aTeNbCTB, AJITOPUTMAMM PpELICHHs 3a/ad;
yMeHHE (QOpPMYyJIUPOBAaTh U ONEPUPOBATh TOHATUSMU: ONpPENECICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, NPU3HAK, J10Ka3aTelIbCTBO,
paBHOCHJIbHBIE (DOPMYIMPOBKU; MPUMEHATh MX; YMEHHE (OpPMYIUPOBATH
o0paTHOEe M NPOTHBOIOJIOXKHOE YTBEpP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IIPOBOAMTH J0KA3aTEJIbHBIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXJAECHUN; yMEHHE  OINEepUpOBaTh
HNOHSTUSMM: MHOKECTBO, IMOJMHOYKECTBO, OINEpAllMM HaJl MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX MPOLECCOB U SIBJICHUM U NPU PELIECHUU 337ad, B TOM
YHClie U3 JIPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHAMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIMCHIBATh Tpadbl pa3NIUYHBIMU CIOCOOAMH; HCIIOJIB30BaTh rpadbl mpu
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YMeHue onepupoBaTh MOHSATHSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTEMNEHb C LIeJIBIM MOKa3aTeJIeM, KOPEHb HaTypaJlbHOW CTENEHU, CTETICHb C
paloHaIbHBIM IOKAa3aTelIeM, CTENEHb C JCWCTBUTEIbHBIM IOKA3aTEeIeM,
norapudM UMCIA, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYNIO, pPallMOHAIbHOE YHCIIO, UpPPAlMOHATIBHOE YHUCIIO,

MHOXCCTBA HATypaJbHbIX, MCJbIX, pPAallMOHAJIbHBIX, ZLGP'ICTBI/ITGHBHBIX




YlCesl; YMEHHUE MCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIINI 001Nt
JenuTeNb W HauMeHblllee oOliee KpaTHoe, anroput™M EBkinmpma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM IO3ULMOHHBIMUA CHCTEMaMHU
CUMCJICHUS; YMEHUE BBIIOJIHATH BBIUMCIIEHUE 3HAUYEHUI U peoOpa3oBaHUs
BBIP@KEHUI CO CTeneHsAMM M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
pallOHAJIbHBIX  BBIPDAKEHUM;  yMEHUE  OIEpUpPOBaTh  IOHATUSAMHU:
II0CJIEI0BATENBbHOCTb, apudMeTHuecKas Iporpeccusi, IeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyOBIBalOIlas TIeOMETpHUYECKas IPOrpeccus;
yMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE€ C IOMOIIbIO
PEKYpPpPEHTHBIX (POpPMYJI; yMEHHE ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YUCIO, CONPSDKEHHBIE KOMIUICKCHBIE YHCIA, MOXYJIb U apryMEHT
KOMIUIEKCHOIO  4ucia, ¢GopMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauueckas); yYMeETb
NPOM3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJNUTH IPUMEPHI MCIIOJIb30BAaHHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTeNb  MaTpHIIb,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHHe OmnepupoBaTh MOHATUAMU: PALMOHAIBHBIE, HPPALMOHAJIBHBIC,
MOKa3aTelbHble, CTENEHHbIE, JIOTapu(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSIMHU: TOXJAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMAa YPAaBHEHUHM W HEPABEHCTB, PaBHOCHIIBHOCTH
YpPAaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME penlarb YpPaBHEHHS,
HEPaBEHCTBA M CHUCTEMBbl C IOMOLIBIO pa3JIMYHBIX IPUEMOB; pELIATH
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBI C [ApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I PELICHHUS MaTeMaTHUYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealbHOM KU3HU

YMeHne omepupoBaTh TOHATHSAME: (DYHKIHS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GyHKIMH, KCTpeMyM (yHKUIMH, HauOoJblllee U HAaUMEHBIIEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
(GyHKLUU, TepBas M BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3uueckuif CMBICI TNPOU3BOIHOHM, TepBooOpasHas, ONpenenEHHbIN
UHTErpai; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (QYHKLIUHU; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE  CYMMBI, IpPOU3BEACHUS, YacTHOTO U

KOMIO3UIMK (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelbHOW K Trpaduky




GyHKIIMM; YMEHHE HaxOIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIIOJIb30BATh MPOU3BOJIHYIO JJIsi WCCIEAOBaHUS (DYHKIIUH,
HAaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKIHM, CTPOUTH
rpaKd MHOTOUYICHOB C HWCIOJB30BaHHMEM ammapara MaTeMaTHYECKOTO
aHalM3a; MPUMEHATHh MPOU3BOAHYIO JJISl HAXOXIACHHUS HAWIydlIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCJIE COLUAIBHO-IKOHOMUYECKUX U
busnyueckux 3ajadax; HaXOAUTh IUIOMIAIU U 00BEMBI PUIYp C MOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPhl MATEMATHUYECKOTO MOJEIHUPOBAHUS C

noMoIIbio AudQepeHnanbHbIX ypaBHEHUN

YMeHue onepupoBarh NOHATUSIMU: Tpaduk GyHKIUU, oOpaTHas QYHKIUS,
KOMIO3UIUS (DYHKIMHA, JIWHEHHas (QYHKUOUS, KBaApaTU4Has (QYHKIUS,
pauyoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
jgorapupmuueckass (GyHKLUHMU; yMEHHE CTPOUTh TpapUKH H3YyYEHHBIX
¢yHKIMH,  BBINOJHATH  npeoOpasoBaHust  rpadukoB  (PYHKIUH,
UCIOJIb30BaTh Tpa(UKK Uil U3ydeHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHny 3aja4 U3 JAPYruxX y4dyeOHbIX IMPEeIMETOB U 3aJady U3 peajbHOU
KHU3HHM; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTH MEXJ1Yy BEJIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauKu (YHKIUM U1 pelieHus] ypaBHEHUM,
HEpaBEHCTB M 3aJady C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB M UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud pPa3HbBIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, J0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 3aJaud U3 00JaCTH yNpaBiI€HHs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEIOBATH IIOIY4EHHOE pEHICHUE U
OLIGHUBATh IPaBAOMNOJAOOHOCTh pe3yibTaTOB, YMEHHE MOJEIMPOBATH
peanbHbIEe CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUCHHBIH Pe3ybTaT

YMeHue onepupoBaTh MOHATUSAME: CpelqHee apu(pMeTHUEcKoe, MEAHnaHa,
HanOoJpIlIee U HAMMEHbILIEE 3HAUCHUS, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BJIEKaTh, WHTEPIPETUPOBATH
UHOpMaIKIO, IPEJCTABICHHYIO B Ta0NMIax, HAa AMarpammax, rpadukax,

OTpakarolllyl0 CBOMCTBA pealbHBIX MPOLECCOB U SBIEHUI; MPEACTaBIATh




uHpopManMi0 C TOMOIIBID TaONMII ¥ AWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC MOaHHBIC, B TOM 4YHCIIC C HpI/IMeHeHI/IeM Fpa(l)I/I‘-IeCKI/IX
METOJIOB M 3JICKTPOHHBIX CPEJICTB; IpaMUECKU UCCIIC0BATh COBMECTHBIC

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCEMBaHUs U JIMHEHHOW perpeccuu

YMeHHe OnepupoBaTb IOHATUAMU: CIyY4alHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYMCIATH
BEPOSTHOCTh C HCIIONB30BAaHUEM TpaUyecKuxX METOJ0B; IMPUMEHSThH
(GOpMyNbl CIOXXKEHUS U YMHOXXEHHUS BEpOSTHOCTEH, (hopMyny NOIHOMN
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMH:  CIlydailHas BEJIMYMHA, pACHpelesieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOE OXKHJaHUE, JUCHEepCUss U CTAaHAAPTHOE OTKIOHEHHUE
CIlyuallHOW  BENWYMHBI, (QYHKIUHA  pPAaCOpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOT'O paclpelesieH i, yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACTIPEICICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C IOHSATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAaHMIA; YMEHHE TIPUBOJIUTH MPHUMEPH TPOSIBICHHUS 3aKOHA
OONBIIMX YHUCEN B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, MEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCIO  IEepecTaHoBoK; OumHOM  HbloTOHA;  yMeHHME  MPUMEHSAThH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUs 3a]ad; OICHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMenue omnepupoBaTh MOHSATHUAMHU: TOYKa, MpsMas, I[IOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIA, IDIOCKUN YIoJl, IBYTPaHHBII
YToJI, TPEXTPaHHBINA YTOJI, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIIEIbHOCTh U
MEPIECHANKYIISIPHOCTh TPSAMBIX U IUIOCKOCTEM, Yrojl MEXIY IMpsSMbIMH,
YroJl MEXAYy MNpsIMOM M TUIOCKOCTBIO, Yroid MEXIY IUIOCKOCTSIMU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHUE HCIOJb30BaTh MPU PEIICHUU
3a/1a4 M3yuyeHHbIe (DAKTBl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH MaTeMaTU4YecKue
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IOHSITUM W BEJIUYMH, PEIIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (QUTYpHI,

MHOI'OIr'paHHUK, HpaBI/IJ'II)HHﬁ MHOI'OIrpaHHHUK, CCYCHHME MHOI'OI'paHHHKA,




Ky0, mapajuiesenunen, Opu3Ma, OupaMuaa, (Gurypa U TOBEPXHOCTH
BpallleHUs, MWIWHAP, KOHYC, mmap, cdepa, miomanpb chepsl, MIOMAIL
MOBEPXHOCTH TMHPAMHUJIbI, MPU3MBI, KOHYyCa, LWJIMHAPA, O0BEM Kyoa,
NPSMOYTOJIBHOTO MapajuleNeNnnesa, MTUPAMUIBI, TPU3MBL, LUIAHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CCUCHHs KOHyca M ILWJIMHIPA,
napajulelibHble OCH WJIM OCHOBAHUIO, CEUEHHE Ilapa, IUIOCKOCT,
Kacaromiascs cdepbl, HHWIMHIPA, KOHYCa, yMEHHE CTPOUTh CCUCHUE
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpAIIIEHHs, X CEYCHHUS, B TOM YHCIIC C TIOMOIIBIO JICKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bOpMyIHPOBATH ONMPEICICHUS U3ydaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M IMpPH3HAKaX T'€OMETPHYECKUX (HUTYp, OOOCHOBHIBATH WIIH
ONpoBepraTh HMX; YMEHHE TMPOBOAUTH KiIacCHPUKAIMIO GUryp 10
Pa3IM4YHbIM IIPU3HAKAM, BBbIIIOJIHATH HeO6XOIII/IMI>Ie JOIIOJIHUTCIIbHBIC

IMOCTPOCHUA

11

YMeHHe OmnepupoBaTh MOHATHUSIMH: JIBHJKEHHE B NPOCTPAHCTBE,
napajuIeTbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue TMOA00Us, TOA00HBIE GUTYPBI; YMEHHUE
pacrmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPHI, B TOM YHCJIEC B TMPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh TEOMETPUUECKHUE OTHOIICHUS TPU
pelIeHUH 3a/ia4y; HaXOJWTh TCOMETPHYECKHE BEITUYHMHBI (JTMHA, YTOJI,
Io0MIaib, 00BEM) MPHU pEUIeHUH 331a4 U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITMYUHBI
(IvHA, Yroi, IUIOmanb, OOBEM, IUIOMAAh TMOBEPXHOCTH), HCIOJIb3YS
W3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCJE: IUIONAJb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJOMAab cdepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO  TapaJUIeNIeNuIela, TUPAMUIbI, TPU3MBI, I[THIHHJIPA,

KOHYCa, [1apa; YMCHHUC HAXOAUTb OTHOLICHHUC 00BEMOB HOI(O6HBIX (I)I/Il“yp
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YMeHue onepupoBaTh NOHATHUAMHU: MPSAMOYTOJIbHAsl CHCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAWHATHI BEKTOpPA, CYMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa HA YHCIO, pa3joKEeHHE BEeKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEACHHE, BEKTOPDHOE IPOU3BENCHUE, YOI MEXIY
BEKTOPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOM

JUISI pEIICHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHue BI:I6I/IpaTB HOILXOI[SIHIHﬁ MCTOI AJid pCIICHUA 3aJa4r, TIOHUMaHHC

SHAYUMOCTH MATEMATHUKH B HW3YYCHHU IPHUPOAHBIX U O6IH€CTB€HHBIX




MPOLIECCOB U SBJICHHUM;, yMEHHME pACIIO3HAaBaTh IMPOSBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMAaTHUECKUX

OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH

INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COJePKAHUS
1 Yuciia v BEIYUCIEHUS

11 Hatypanbhslie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEN

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, TPOICHTHI,
' 0eCKOHEYHBIE TIEPHOINIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW cTereHH. JeHCTBHs ¢ apupMeTHIeCKUMU
' KOPHSMHU HAaTypaJbHOH CTETICHH

14 Crenens ¢ 11eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM Moka3areneM. CBoiicTBa
. CTETIeHU

15 CuHyc, KOCHMHYC W TaHIT€HC 4YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuyHbIe U HATYypalbHbIE JOrapupMbl

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe oNepalud ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPABUIIa OKPYTIICHHS, TIPUKUIKA U OIIEHKA
pe3yapTaTa BEIYMCICHUN

1.8 [Tpeobpa3zoBanue BbIpaKeHH

1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenblie u 1poOGHO-paiOHANBHBIE YPaBHEHUS

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMUUECKUE YPAaBHEHHS

2.5 Llenbie U QPOOHO-pAIMOHAIBHBIC HEPABEHCTBA

2.6 HppanuronanbHple HEPAaBEHCTBA

2.7 [TokazaTenbHbIe U JTOrapuPMUIECKHEe HEPAaBCHCTBA




2.8

TpuronomeTpuyecKkrue HEpaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHECHHIA 1 HCPABEHCTB
210  VYpaBHeHusl, HEpAaBEHCTBA M CUCTEMBI C TIAPAMETPAMHE
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaeauTenb MaTPULIbI
3 DOyHKINUH U TPaPUKH
31 OyHknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHknmu. BzammHo oOpaTHBIE
' dbyakuun. YérHble 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OOnactp ompeneneHuss W MHOXECTBO 3HadeHMi ¢QyHKkumu. Hymn ¢GyHKmmm.
32 [IpoMeKyTKH  3HAKONOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKIMu. HaunOonbimee W HawMeHbIIee 3HAYCHHE
(GYHKINU HAa TPOMEKYTKE
33 Crenennass (yHKIMsS C HaTypajJbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHkuuid. CBolicTBa  (yHKUHH,
' HEMpEePbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIe SIEMEHTAPHBIX (HYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxknenre HanOoJbIIero 1 HaWMEHBIIEro 3HaueHUus (QYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Mnterpan
5 MHosxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarespHas CTAaTHCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 CeomeTpust
7.1 duUrypsl Ha MIOCKOCTH




7.2 [IpsiMble 1 MJIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 Koopaunats! 1 BEKTOpBI

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. JI. C. AranacsiH, B.®. Byry3os, C.b. Kagomiesa u ap. ['eomerpusi. YueOHUK
st 10-11 xnaccoB o0nieoOpa3zoBaTeabHbIX yupexkaeHui. bazoBblil u
yriyosneHHbii ypoBenu. M.: IIpocsenienune.2023r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. JI. C. AranacsiH, B.®. byry3os, C.b. Kagomiiesa u ap. ['eomerpusi. YueOHUK
st 10-11 xmaccoB o0nieoOpa3zoBaTeabHBIX yupexkaeHuil. bazoBblil u
yriyosneHHblt ypoBenu. M.: IIpocsenienune.2023r.

2. b.I'. 3uB. lunaktuyeckue matepuansl no reomerpuu ais 10 kinacca. Mocksa.
[Tpoceenienne.2007

3. B.I'. 3uB. Junaktuueckue maTepuaisl no reomerpuu s 11 kiacca. Mocksa.
ITpoceemenne.2011r

4. C.M. CaaksH, B.®. byry3os. U3yuenue reometpuu B 10-11 xiaccax. Kuura
s yaurens. Mocksa. [Ipocsemenne.2007

5. B.A. SIposenko IloypouHsie pa3paOOTKH MO FTE€OMETPUHU.
Huddepenunponannsiii moaxon, 10 kmacc. Mocksa. «BAKO». 2009

6. B.A. SIposenko [ToypouHsie pa3paOOTKH MO TEOMETPHUHU.
HuddepenunpoBannsbiii moaxon, 11 kmacc. Mocksa. «BAKO». 2012

7. E.M. PabunoBruy Marematuka. 3ajaun Ha TOTOBBIX uepTexax. ['eomeTpusi.
10- 11xnaccel. Mocksa. MJIEKCA. 2008

8. A.Il. Epmiosa, B.B. I'omo6opoarsko. MaremaTuka. Y CTHbIE IPOBEPOYHBIC U

3auéTHbIe paboThl. YcTHas reometpus. 10-11 kmacesl. Mocksa. MJIEKCA. 2005



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
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