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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CTIEYUBAET BOZMOKHOCTh U3YUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OO0y4aroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEIIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

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

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX NPUMEHSTh, YMEHHS JIOKa3bIlBaTh TEOPEMbI M HaXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yUaronumxcs, MO3HaBaTeIbHOW aKTHBHOCTH, UCCIICOBATEILCKAX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIMSIX U MPH U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['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 «YyMETh OINEPUPOBATH
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 KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. JTO MO3BOJSIET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIISAIONICH yaeOHOro npeameTa «MaTteMaTnkay;

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 YriyOJEHHOM YpPOBHE
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  cTepeoMeTpuu. Touka, ImpsMas, IJIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelMBaromuecss mnpsmble. [Ipu3HakuM CKpeIMBaOMINXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOTO MPOEKTUpOBaHUs. I300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
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. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEePIEHIUKYIIApaXx.

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 CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpPAMOYTOJbHBIA — MAPAJUICIECHAINIE] UM €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
NIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpaHHUKM: IpPaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U IIOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
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. B3aummHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCaHHas okojio wwiuHapa. [lepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M TEPHEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (mapasuliesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauumd Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUSHTAITUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH KakK CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1elCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOpPMAIMH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pPa3M4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMH  OOILEHUs], SCHO, TOYHO, T'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMpPATh CIOCO0 PELeHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAasl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBATHCS, OOCYXIaTh TMPOIECC U pPe3ylbTaT pabdoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
UpaMU/Ia, MPSMOYTOJILHBINA TTapaUIeNIenuIe T, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMNOJIHSTH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FTCOMETPUUYECKUX TeJN ¢ TpUMEHEHUuEM HopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e W3BJEKaTh, MPEOOPA30BHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HaA TMPAKTHKE: CpaBHUBATH U
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (LMWIMHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

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

BBIYUCIISITh COOTHOIIECHUS MEXKY TUIOIIAISIMU MMOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpPa3oBbIBATH HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUMN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUsI MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEUEHUs LIMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHUM H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIN3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYallUU, IPUMEHITh U3YUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, penaTh MNPAKTUYECKUE 3ajJaud, CBS3aHHbBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE BocnurareabHblii
Ne HaumenoBaHue pa3iesioB u (undposBbie) MOTEeHUHAJI YPOKa
Konrpoabnbsie IIpakruuyeckue
n/n TeM NMPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
BBenenue B ctepeoMeTputo 23 1 2 YUU.pyY I'pa:xknanckoe
BzaumHoe pacnionoxxenue BocHuTanue:
p 6 1 2 https://resh.edu.ru/ FOTOBHOCTb K
MPSIMBIX B IIPOCTPAHCTBE
0 BBITIOJTHEHHUIO
apaJUIeTILHOCTD MPSMBIX U .
P N P 8 2 https://resh.edu.ru/ 00s3aHHOCTEH
TUIOCKOCTEH B MPOCTPAHCTBE
rpa)kIaHWHA u
[leprieHIUKYISIPHOCTD pean3aLum €ero mpas,
MPSIMBIX U MJIOCKOCTEH B 25 1 https://resh.edu.ru/ NpeCTABICHIEM o
HIPOCTPaHCTBE MaTeMaTHYECKUX
Vsl U paccTossHUS 16 1 2 https://resh.edu.ru/ OCHOBAax
MHOrorpaHHUKU 7 1 2 https://resh.edu.ru/ (GyHKIIMOHUPOBAHMS
BexkTops! B mpocTpaHCcTBE 12 1 https://resh.edu.ru/ PasMtHbIX  CTPYKTYD,
SIBIICHUM, npouenyp
TPaXTaHCKOTO
oOmiectBa  (BBIOOpHI,
OIIPOCHI U TIp.).
[ToBTOpenwue, 0600IIEHNE U
P ’ . 5 2 2 https://resh.edu.ru/
CUCTEeMAaTH3aIHsI 3HAHHHA MarproTHYecKoe
BOCNUTAHUE:
MPOsIBIICHUE HHTEpeca
K MPOILIOMY "
HACTOAIIEMY



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

poccuiicKon
MaTEeMaTUKH,
LIEHHOCTHBIM
OTHOLLIEHUEM K
JOCTHXKEHUSIM
POCCUMCKHX
MaTE€MaTHUKOB u
pOCCUIICKOM
MaTeMaTU4YECKON
IIKOJTBI, K
HCIIOJIb30BAHUIO ITHUX
JOCTH>KEHUH B JIPYTUX
HayKax M MPUKIATHBIX

chepax.

JyxoBHo-
HPaBCTBEHHOE
BOCIIUTAHHE:

TOTOBHOCTBIO K
00CYKIEHUIO
ATUYECKUX TPOoOIEM,
CBSI3aHHBIX C
MPAKTHYICCKAM
PUMEHEHUEM
JIOCTUKEHU HayKH,
OCO3HaHUEM
BOKHOCTH MOPaIbHO-
ITUYECKHX
MIPUHIIUITIOBB
NEeSTeIbHOCTH
YUEHOTO.




JcTeTnyeckoe
BOCIUTAHHUE:

CIIOCOOHOCTH K
SMOIIMOHAIBHOMY M
ICTETUYECKOMY
BOCIIPHSITHIO
MaTeMaTHYCCKHUX
00BEKTOB, 3a1a4,
peleHui,
paccyKJIeHU;
YMCHHIO BHUJIETh
MaTeMaTHYECKHE
3aKOHOMEPHOCTH B
UCKYCCTBE.

dusnyeckoe
BOCIIUTaHHE,
(popmupoBanue
KYJbTYPbI 310POBOI0
o0pa3a KM3HH W
IMOLMOHAIBHOIO
Os1aromosty4us:
c(hopMUPOBHIBATH
HaBBIKU  peduiekcun,
IpPU3HAHUEM  CBOETO
npaBa Ha OIIMOKY U
TaKOro  JK€ IpaBa
JPYToro 4enoBeKa.

Tpyaosoe
BOCIIUTAHME:

OCO3HAHHBIN
BBIOOp u




MOCTPOEHHUE
VHIUBUYAJIBHOMN
TPaCKTOPUHU
oOpa3oBaHus
JKM3HEHHBIX
IUIAHOB C Y4YETOM
JINYHBIX
UHTEPECOB u
00IIECTBEHHBIX
noTpeOHOCTEH.

IKoJ0rnYecKoe
BOCIIMTAHHE:
JKOIOTHYECKOE
MBIIUICHUS,  YMEHHS
PYKOBOJCTBOBATHCA
MM B I03HABaTCILHOM,
KOMMYHUKaTUBHOH U
COLMAIIBHOW MPAKTUKE

IleHHOCTH HAY4YHOIO
TO3HAHUSA:
NIO3HABATEJILHON U
H(pOpMalOHHON
KYJIBTYpbl, B TOM
YHClie HAaBBIKOB
CaMOCTOATEIILHON
paboThI CyueOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JIUTEPATYPOH,
JOCTYITHBIMU
TEXHUUECKUMU
CpencTBaMHu




nH(}OpMaAITMOHHBIX
TEXHOJIOTHIA;
HWHTEpeca K
00y4YEeHHIO U
MTO3HAHUIO,
J110003HATEIILHOCTH,
TOTOBHOCTH
HCCIIeIOBATEIIbCKOM
JeATeIIbHOCTH, K
OCO3HaHHOMY BBIOOpY
HaIPaBJIECHHOCTH U
YpOBHSI 00y4YeHUS B
JTanbHEHUIIIEM.

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102

14




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanme pa3jaesioB (undposbie)
Kontpoabubie IlpakTuueckue
n/n H TeM NPOrpamMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHaMTHYeCKasi TeOMETPHS 15 1 https://resh.edu.ru/
I1 600
2 OBTOPCHIE, ODOBIIEHIE 1 15 1 2 htps://resh.edu.ru/
CUCTEMAaTH3AIHsI 3HAHHHA
3 O0bEM MHOTOTpAaHHUKA 17 https://resh.edu.ru/
4 Tena BpameHus 24 https://resh.edu.ru/
I1
5 HO}HaHH HOBCPXHOCTH H 9 1 2 https://resh.edu.ru/
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1 1 https://resh.edu.ru/
I1 000
7 OBTOPEHHE, 000 meHI:Ie 1 17 2 1 https://resh.edu.ru/
CUCTEMAaTH3aIHsI 3HAHHUHA

BocnurareabHbIii
NMOTEHIUAJ YPOKA

I'paxxnanckoe
BOCIIUTaHHE:
TrOTOBHOCTB K

BBITTOJIHEHHIO
00s13aHHOCTEH

rpaXKTaHUHA 51
peaiM3ani  €ro Tpas.,

IIPEACTABICHUEM 0
MaTEMATHYCCKHUX
OCHOBax
(GYHKITMOHUPOBAHUS
Pa3NIUYHBIX  CTPYKTYD,
SIBJIEHUH, npouenyp

Ipa)IaHCKOro 0o0IecTBa
(BBIOOpBL, ONIPOCHI U TIP.).

IIarpunornueckoe
BOCIIMTAHME:
MIPOSIBJIEHUE HWHTEpeca K

MPOILIIOMY u
HACTOSIIEMY POCCUICKOU
MaTeMaTHKH,
LIEHHOCTHBIM



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OTHOILLIEHUEM K
JIOCTHKEHUSAM
POCCHUICKUX
MaTeMaTUKOB u
POCCUICKON
MaTeMaTU4YECKON
LIKOJIBI, K
UCIOJIb30BAaHUIO  3THUX
JOCTHKEHUM B APYTHX
HayKax W MPUKIATHBIX

chepax.

JlyXOBHO-HPABCTBEHHOE

BOCIIMTAHHE:
TOTOBHOCTBIO K
00CYKICHHUIO
ATUYECKUX  TMPOOIIEeM,
CBSI3aHHBIX C
MPAaKTUYECKIM
IPUMEHEHUEM
JIOCTHKEHU N HAYKH,

OCO3HAHHWEM BaXHOCTHU
MOPaJIbHO-3TUYCCKUX
MIPUHIIUIIOBB
JIeATETLHOCTH YUCHOTO.

JcTeTHYIECKOE
BOCIIMTAHUE:
CITOCOOHOCTBH K
AMOIIMOHATBHOMY u

ACTETUYECKOMY




BOCIIPUSATHUIO
MaTEeMaTHYECKUX
00BEKTOB, 3a7a4,
peuieHui,
pacCyXIeHHI; YMEHUIO
BUJIETh
MaTeMaTHYeCKHe
3aKOHOMEPHOCTHU B
UCKYCCTBE.

dusnyeckoe
BOCIIUTAaHME,
¢dopmupoBanue
KYJbTYPbI  310POBOI0
oOpa3a JKM3HU u

IMOLMOHAIBLHOI0
0J1aronoTyyus:

c(hOpMHUPOBHIBATH

HaBBIKH peduexcun,
NpHU3HAHUEM CBOETO
npaBa Ha OIIMOKY U
TaKoro xKe npasa

JpYyroro 4ejioBeKa.

TpynoBoe Bocnuranue:

OCO3HaHHBIN BBIOOP
" MOCTPOCHHUE
VHIUBUYAIbHON
TPacKTOPUHU
o0Opa3oBaHUs u
KU3HEHHBIX TUIAHOB
C YYETOM JIMYHBIX
WHTEPECOB u
OO0IIIECTBEHHBIX




MoTpeOHOCTEH.

IKo0JI0rnYecKoe
BOCIIMTAHHE:
JKOJIOTUYECKOE
MBIILICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B
IMO03HABATEILHOM,
KOMMYHUKaTUBHOU u
COIMAJIbHOM MPAKTUKE

ennocrn HaY4YHOI'0
MO3HAHMSA:
ITIO3HABATEIILHOU U
“H(pOpMAITMOHHOM
KYJIbTYpbI, B TOM
YHUCJIE HABBIKOB
CaMOCTOATEIILHON
paboThI CyueOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JIUTEPaTypou,
JIOCTYITHBIMU
TEXHUYECKUMHU
CpeacTBaMu
UH(pOPMAITMOHHBIX
TEXHOJIOTHI;
UHTEpeca K 00y4eHUIO
UII03HAHUIO,
JIF0003HATEIIFHOCTH,
TOTOBHOCTHU
HCCIIEN0BATEIbCKON

JeSITeTbHOCTH, K
OCO3HAaHHOMY BBIOODY




HaIPaBJIEHHOCTH U
YpOBHSI O0y4eHHUsI B
HaJIbHEHIIIEM.

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

10




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IIpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIebHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOUKA, IIpsIMasi,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHs: IepeceKaronIrecs MI0CKOCTH,
nepeceKaroIuecs mpsiMas ¥ mioCKoCTh;
MOJYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroNnuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOJYTIPOCTPAHCTBO

03.09.2024

05.09.204

06.09.2024

10.09.204

https://resh.edu.ru/

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

12.09.2024

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC

13.09.2024



https://resh.edu.ru/

CIICACTBHUA U3 HUX

17.09.2024

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TIJIOCKOCTEH

H300pakeHne ceueHui mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TIOCKOCTEH.
PackpammBanye moCTPOCHHBIX CCUCHHM
Pa3HBIMH [IBETAMHU

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 X
pEbpa. N3o0paskeHue nepecevyeHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH 1IBETAMU

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 X
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX MIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH 1IBETAMU

N3obpakenue ceueHuil nupamusl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MTOJIY4EHHBIX IIJIOCKOCTEM.

19.09.2024

20.09.2024

3.09.2024

26.09.2024

27.09.2024

01.10.2024

https://resh.edu.ru/



https://resh.edu.ru/

PackpamBanue nocTpoeHHBIX CEUEHUI
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.

CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

Merton ciie10B I TOCTPOCHUS CEUCHUM.

CBoiicTBa IepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

03.10.2024

04.10.2024

08.10.2024

17

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MOCTPOCHHUS

10.10.2024

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MOCTPOEHUS

11.10.2024

19

[TocTpoenue ceuenunii B nmupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHUS

15.10.2024

20

21

[TocTpoenue ceyenwnii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX ‘—IepTe)Keﬁ U 3aI1MCh I1aroB
TIOCTPOCHHSI

[ToBTOpenue mnanumerpun: Teopema o
IPONOPLMOHATBHBIX oTpe3Kkax. [Tonobue

17.10.2024

18.10.2024




TPEYTrOJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceUeHUAX HA
BBIHOCHBIX 4epTexax. Mictopust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUHU

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsMbix B
npoctpancTBe. CKpenmBaronmecs
npsimbie. [Ipu3HaKu CKpenuBaoIuxcs
npsmbixX. [lapansensHble npsiMbie B
MIPOCTPAHCTBE

Teopema 0 CynieCTBOBaHUH U
€AMHCTBEHHOCTH NPSIMOi1 NapaljIeIbHON
JIAHHOM TIPSIMOM, NIPOXOAIICH uepes
TOYKY IIPOCTPAHCTBA U HE JIEXkKALICH Ha
JIaHHOM IpsAMOi. JIeMMa o nepeceueHnn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

[TapamnensHOCTB TpeX NpsiMbIX. Teopema

0 TpEX MapajuIeIbHBIX NpsAMBIX. Teopema o

CKPCHINMBAIOIINUXCS IPAMBIX

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300paxkeHne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

22.10.2024

24.10.24

25.10.2024

05.11.2024

07.11.2024

08.11.2024

28

[lenTpanbHast MpoOEKIMs. YTOJII ¢
COHANpPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXY NPSIMBIMHU

12.11.2024




29

3azayn Ha T0KA3aTEIbCTBO U
HCCIIEIOBaHNE, CBA3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B IPOCTPAHCTBE

14.11.2024

30

[ToHATHA: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

15.11.2024

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa44 Ha BBIYHMCJICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
NnapaiCJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

19.11.2024

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSMYIO Ha YePTEkKe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

21.11.2024

33

34

35

36

[TapannensHas MIpOEKIUs, TPUMEHEHUE
JUISI IOCTPOEHUSI CEUEHUH Kyba U
napayuienenumneaa. CBoicTea
napajureNienumne/1a U IpU3Mbl

[TapannensHble miockoctu. [Ipuznaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema o napamieabHOCTH U
€MHCTBEHHOCTH INIOCKOCTH, IIPOXOASIIIEN
qyepe3 TOUKY, He IPUHAIIEKATYI0 TaHHOU
IUIOCKOCTH U CIIEICTBUS U3 HEE

CaolicTBa napasuieabHbIX MIOCKOCTEN: O

NnapaiCJIbHOCTH NPAMBIX IMEPCCCUCHUA
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX

22.11.2024

26.11.2024

28.11.2024

29.11.2024




IIJIOCKOCTEM TpeThben

37

CBoiicTBa mapalICIbHBIX TIOCKOCTEH: 00
OTpEe3Kax NapalIeIbHBIX MPSIMBIX,
3aKITIIOUEHHBIX MEXK/y MapajieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYECHUU TIPSIMOI C
JBYMsI ITapaJIeIbHBIMU TI0CKOCTSIMU

03.12.2024

38

39

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

05.12.2024

06.12.2024

40

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunena

10.12.2024

41

42

43

Bbruucnenue yiMH OTpe3KOB B KyOe U
IPSAMOYTOJIBHOM Iapajuleenumeie

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYJIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

[IeprieHIUKYIAPHOCTD NPAMOU U
nockocty. [Ipusnak
NEPIEHAUKYIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

12.12.2024

13.12.2024

17.12.2024

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIei
4yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH

19.12.2024

45

[InockocTH ¥ EpIEHINKYISIPHBIE UM
IPsIMBbIE B MHOTOT'PaHHUKAX

20.12.2024




46

[IimockocTH U NepneHIuKyYISIPHbIE UM
IPsIMBIC B MHOTOI'PaHHHUKAX

24.12.2024

47

48

49

[IepnieHAUKYmSAp ¥ HAKIIOHHASL.

[TocTpoeHue neprneHuKyIspa U3 TOYKU Ha

IPSAMYIO

[leprieHquKyNAp ¥ HAKIOHHAS.

[TocTpoeHue neprneHauKyisapa u3 TOYKU Ha

MPAMYIO
Teopema o TpEX nepHeHAUKYIIpax
(mpsimast 1 oOpaTHas)

26.12.2024

27.12.2024

28.12.24

50

Teopema 0 TpEX nepHneHAUKYIIPax
(mpsimast 1 oOpatHas)

09.01.2025

51

52

Yron MCIKAY CKPCIINBAOIIUMUCA
MMPpAMBIMHA

[Touck neprneHuKyIsIPHBIX TPSIMBIX C
MOMOILBIO IEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN

10.01.2025

14.01.2025

53

OpToroHanbHOE IPOEKTUPOBAHNE

16.01.2025

54

55

56

[TocTpoenue ceuenuii kyba, MpU3Mbl,
IIPaBUIIBHON MUPAMU/IBI C IOMOIIBIO
OPTOTOHAJILHON IPOEKIINU

[Toctpoenue ceuenuii kyba, mpU3MBbI,
[IPaBUIILHOM MUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEJIBHO INIOCKOCTH. I1mockocTu
CI/IMMCTpI/Iﬁ B MHOT'OTpaHHHUKaX

17.01.2025

21.01.2025

23.01.2025




S7

[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

24.01.2025

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKHU JO INIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosSHUM OT TOYKHU J0 IUNIOCKOCTH

28.01.2025

30.01.2025

60

CriocoObl ONyCTUTh TEPIICHANKYIISPHI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON psMoi

31.01.2025

61

62

63

64

CnBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KoHTtposbHas pabora "B3anMHoe
pacMoIokKeHHUEe MPSMBIX U MIIOCKOCTE! B
npoctpaHcTae”

IToBTOpEHHE: yroa Mexay NpsiMbIMU HA
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IToBTOpEHME: YyrOa MEKITY
CKPEILIMBAIOILIUMUCS IIPSIMBIMU B
MIPOCTPAHCTBE

04.02.2025

06.02.2025

07.02.2025

11.02.2025

65

FeOMeTpI/I'-IeCKI/Ie METOAbI BEIYUCIICHUA
yria MEXay NpAMbIMA B MHOT'OI'PaHHUKAX

13.02.2025

66

67

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB ABYTPAHHOTI'O yria
[IepnieHquKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIAPHBIX
IJIOCKOCTER

14.02.2025

18.02.2025




68

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMOoi
nepecedeHust IByX MI0CKOCTEM
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

20.02.2025

69

[IpsiMoyTronbHBIN Mapaienenumnen; Kyo;
U3MEPEHMs], CBOMCTBA MPAMOYTOJIbHOTO
napajuleenumne1a

21.02.2025

70

71

72

TeopeMa 0 qMaroHany NpsAMOYTOJIbHOTO
napajielienunea u ceCTBUe U3 Heé

CTCpeOMeTpI/I‘leCKI/IC H IIPUKJIIaIHbIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA ITPAMBIC,
mapaJuiCJbHbIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOT'OI'paHHUKAaxX

25.02.2025

27.02.2025

28.02.2025

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIUMUCS PSIMBIMU B
MPOCTBIX CUTYAITUSIX

04.03.2025

74

75

76

Paccrosinre OT TOUKH /10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

Beluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MTOMOIIBIO NIEPIEHIUKYISPHOMN MIOCKOCTH

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

06.03.2025

07.03.2025

11.03.2025




DneMeHTHI ChEepPUIECKO TeOMETPHUH:

77 13.03.25
reoie3uuecKue JMHUM Ha 3eMJie
78 KOHTpOJIBHé'l'SI pabota "Yrisl u 14.03.2025
paccTosiHUs
79 Cucremaru3zaius 3HaHUN "MHOrorpaHHUK
U €ro 3JeMEeHTHI" 25.03.2025
80 ITupamupa. Buasl nupamup. IlpaBunibHas
nipamMua 27.03.2025
81 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHast mpu3ma 28.03.2025
82 [Tpsmoii napannenenunern,
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo 01.04.2025
83 BI:IHyKJH)Ie MHOTOTpaHHHUKH. Teopema 3.04.2025
Ditnepa
Brimykisie MEOTOTpanHuKH. Teopema
84 Oiinepa. [IpaBunbHbIE U MONYNIPaBUIIbHBIE 04.04.2025
MHOTOTPaHHUKH
85 KonrtponbHas padora "MHOrorpaHHUKH 08.04.2025
86 [TonsTHe BeKTOpa Ha MIIOCKOCTH U B
MIPOCTPAHCTBE 10.04.2025
87 CymMa BEKTOpOB 11.04.2025
88 Pa3nocTh BekTOpOB 14.04.2025
89 [TpaBwito mapaienenurea 17.04.2025
90 YMHOKEHHE BEKTOpa Ha YHCIIO0




22.04.2025
PaszoxeHne BEKTOpa 1Mo 6asucy Tpéx
91 BEKTOPOB, HE JICXKAIIUX B OJTHOU 1 20.04.2025
IUIOCKOCTH
92 CkansipHO€ NMPOU3BEICHHE 1 25 04.2025
93 BbIumciIeHHE yIiTa MEX/Ty BEKTOPaMH B 1
MIPOCTPAHCTBE 29.04.2025
94 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1 6.05.25
95 IIpocTeiimue 3aqa4u ¢ BEKTOPaMU 1 8.05.25
96 IIpocTeiiiine 3a1auy ¢ BEKTOPAMH 1 13.05.25
97 IIpocTeiiiiue 3a1auu ¢ BEKTOpaMH 1 156.05.25
98 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUN 1 16.05.25
99 O0o001IeHNe U CHCTeMaTU3alns 3HAHUN 1 20.05.25
100 TOroBas KOHTPOJIbHAS paboTa 1 22.05.25
101 UTorosast KOHTpoOJbHas paboTta 1 23.05.25
102 O06o0meHre U cucTeMaTr3aIus 3HaHUH 1 26.05.25
OBIIEE KOJIMYECTBO YACOB I10 102 10

[TPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
ara ugposbie
Nen/m = Tema ypoka Konrpoabubie IIpakTuueckue A mupp
Bcero u3ydyeHusi  oOpa3oBaTejbHbIe
padoTshI padoThI pecypen
1 [ToBTOpenue Tembl "KoopuHaTel BeKTOpa 1
Ha TJIOCKOCTH U B IMPOCTpPaHCTBE" 03.09.2024
5 [ToBTOpenue tems! "CxkanspHoe 1 05.09.204
IPOU3BEIEHUE BEKTOPOB" R
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEX]Iy BEKTOpaMH B TIPOCTpaHCTBE" 06.09.2024
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1 10.09.204
IPOXOIAILEH Yepe3 1B TOUKU" o
5 YpaBHEHHE MIIOCKOCTH, HOpMaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax 12.09.2024
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax 13.09.2024
7 BekropHoe npousBeneHue 1
PHOS HIPOHEBEA 17.09.2024
8 JInHeliHbIe HEPABEHCTBA, JIMHEUHOE 1
IPOrpaMMUPOBAHNE 19.09.2024
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWNHOE 1
pOrpaMMHUPOBaHKE 20.09.2024
10 AHanUTHYECKHUE METOJIBI pacuéTa yria 1 3.09.2024
MEXy PSMBIMH B MHOTOTpaHHUKAX R
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHKaX 26.09.2024




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOpIMHATAX 27.09.2024
13 Haxoxaenne pacCTOSHUN OT TOYKHU J0
TUIOCKOCTH B KyOe 01.10.2024
14 Haxoxnenue paCCTOﬂHI/II:/:I OT TOYKH JI0
MJIOCKOCTH B TIPABUIIBHOU MUPAMU/IS 03.10.2024
15 KontponpHas padora "AHanurudeckas
reometpus" 04.10.2024
16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIC
MHOTOTPaHHUKHU 08.10.2024
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB 10.10.2024
CeueHst MHOTOTPAHHUKOB: CTaHIapTHBIC
18 HJIOCKOCTI/I: MePECCUCHUS MPSMBIX U 11.10.2024
MJIOCKOCTEM
19 [TapanienbHbIe PSMBIC U TUIOCKOCTH:
napajieIbHbIe CeUeHUs 15.10.2024
20 [TapannenpHbIe TPSIMBIE U TNIOCKOCTH:
pacuéTr OTHOILIEHUN 17.10.2024
[TapanienbHbIe PSMBIC U TUIOCKOCTH:
21 YTJIbI MEX1Y CKPEIIMBAIOIIUMHUCS 18.10.2024
IPSIMBIMU
[TeprieHTUKYIIIpHBIC TIPSIMBIC U
29 TUTIOCKOCTH: CTaHapTHBIC napmv
MEePIEHANKYJISIPHBIX TNIOCKOCTEN U 22.10.2024
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
93 [TeprieHTUKYIISIPHBIC TIPSIMBIC U 94.10.24

IIJIOCKOCTU: T€OpEMA O TPEX




NEPIEHAUKYIIAPAX

24

25

26

[leprienquKyngpHbIEC TPSIMbIE U
MJIOCKOCTH: BBIYUCIICHUS JIJTUH B
MHOTOIPaHHHUKAX

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs
TJI0IAJIEH, COOOpaKEHHUS IO 100U

[ToBTOpEHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JIJIsI
TJI0IAJIEH, COOOpaKEHUS 1O 100U

25.10.2024

05.11.2024

07.11.2024

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JJIsI
TJI0IAIeH, COOOpaKEHHUS IO 100U

08.11.2024

28

29

30

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100Mst

[Tnomany ceyeHnii MHOrOrpaHHUKOB!
IUIOLIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 01001t
Konrponsnas pabdora "[ToBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

12.11.2024

14.11.2024

15.11.2024

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJenenuneaa

19.11.2024

32

33

3anaun 00 yABOeHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIiia
CrepeomeTpHueCcKHe 3a/1auH, CBSI3aHHbIE C
00BEMOM MPSIMOYTOIILHOTO

21.11.2024

22.11.2024




napajujicjicnmicaa

34

35

[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuiejenumneia

O0BEM TIPSIMON MPU3MBI

26.11.2024

28.11.2024

36

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOUN PU3MBI

29.11.2024

37

38

39

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobpém
HAaKJIOHHOM MPU3MBI

Borunicnenue 00bEMOB TeN ¢ TOMOIIbIO
omnpenenénHoro uHTerpana. O0bEM
IUPAMHUIBI

03.12.2024

05.12.2024

06.12.2024

40

®dopmyna 00bEMA TUPAMUIBIL.
OTtHomieHne 00BEMOB TUPAMHJL C OOIIIMM
YTIIOM

10.12.2024

41

42

43

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHne 00bEMOB TUPAMU/ C OOIIUM
YIII0M

CrepeoMeTpHUECKHE 3aJa4l, CBA3aHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBI

CrepeomeTpudecKue 3a/1a4u, CBI3aHHBIC C
00BEMaMH THpaMUIBI

12.12.2024

13.12.2024

17.12.2024

44

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM

19.12.2024




IIPU3MBI

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI

45
Ten", cBsA3aHHBIE ¢ 00BEMOM MUPAMHUJIBI 20.12.2024
[Ipumenenue 06bEMOB. BeruncieHue
46
PACCTOSIHUS 70 TJIOCKOCTH 24.12.2024
47 KonTponpHas padora "O0beM
MHOTOTrpaHHHKaA" 26.12.2024
[{unuHapuyeckas MOBEPXHOCTb,
48 00pa3yroIme UIHHIPUICCKON
PASYIOTIHE HIHHAP 27.12.2024
MTOBEPXHOCTH
unuHap. [psmoii KpyroBoi HUJIMHIP.
49 Humannp. Tlp pyr LMIIMHP 28.12.24
[Tnomank MOBEPXHOCTH IIMIIMHIPA
KoHundeckast TOBEpXHOCTh, 00pa3yIoIiue
50 .
KOHHMYECKOW oBepxHocTH. KoHyc 09.01.2025
CeueHue KOHYca MI0CKOCTBIO,
51 .
napauieIbHOM MIIOCKOCTH OCHOBAHUS 10.01.2025
Yceuénnslit konyc. M300paxenue
52 N
KOHYCOB M YC€YEHHBIX KOHYCOB 14.01.2025
[Tomane 60KOBOM MOBEPXHOCTH U
53 .
MIOJTHOM TTOBEPXHOCTH KOHYyCa 16.01.2025
[Tnomaas 60KOBOI MOBEPXHOCTH U
54 .
MTOJTHOM TTOBEPXHOCTH KOHYyCa 17.01.2025
CrepeoMeTpHuuecKkue 3aauu Ha
55 0Ka3aTesIbCTBO U BHIYUCIICHHE,
! : 21.01.2025
MOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa
CrepeomeTpuyuecKue 3a1a4u Ha
56 0Ka3aTeJIbCTBO U BHIYHUCIICHHE,
! 23.01.2025

MMOCTPOCHUCM CedYeHUI HUJINHApPA, KOHYyCa




S7

HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
MUWJIMHAPOM

24.01.2025

58

59

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
NUIMHAPOM

Cdepa u map

28.01.2025

30.01.2025

60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxeHnue mapa

31.01.2025

61

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

04.02.2025

62

63

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummerpus chepsl 1 mapa

06.02.2025

07.02.2025

64

CrepeomeTpHuyuecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

11.02.2025

65

CrepeomeTpruecKkue 3a1a4u Ha
JA0Ka3aTeJIbCTBO U BBIYNCIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM UX CEYCHHI MII0CKOCTHIO

13.02.2025

66

67

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTH HA IUIOCKOCTH,
BBIYMCIIEHUS B OKPY>KHOCTH,

14.02.2025

18.02.2025




CTaHJapTHBIC TTOI00US

68

69

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U
MHOTI'OIpaHHUKOB

3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

20.02.2025

21.02.2025

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

25.02.2025

71

72

KoHntpoinbhas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IIUJIHHIPA

27.02.2025

28.02.2025

73

Brrunciaenne 00bEMOB TEI ¢ HOMOILBIO
onpenenéHHoro uuterpaiga. Oopém
KOHyca

04.03.2025

74

75

76

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKue 3a1auu, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB IMIIMHIPA,
KOHyca

[Tpuknanueie 3agaun mo teme "OO0bEMBI U
MJI0IA M TOBEPXHOCTEN Ten"

06.03.2025

07.03.2025

11.03.2025

77

O0BEM 1Iapa 1 MapoBOTo CEKTOpa.
Teopema 06 06béme miapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBS3aHHBIE C BEIYMCIEHUEM 00HEMOB
11apa, IapoBOro CerMeHTa 1 MapoBOro
CeKTopa

13.03.25

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

14.03.2025




Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiona o chepbl. COOTHOMICHUS MEXKITY
IUTOLIAIIMH TIOBEPXHOCTEH 1 00bEMaMu
IMOAOOHBIX TEI

79

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
N3menenne 06bEMa pu o 100Uu.
CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIACH
MOBEPXHOCTEH

25.03.2025

80

KonTponsHas padora "[Tnomaam
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

27.03.2025

81

82

83

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBrxenust u paBeHCTBO (huryp. OO1mue
CBOICTBA JBHKCHUI

Buael nBukeHnin: apauieIbHbIN
IIEPEHOC, LIEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPHSL, IOBOPOT BOKPYT
IPSAMOi

[TpeoOpazoBanus nmonobus. [psmas u
cdepa Ditnepa

28.03.2025

01.04.2025

3.04.2025

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA

04.04.2025

85

86

KonTtponbHas pabora "Bekrops! B
npocTpaHcTee"

Ob6o6maromiee noropenue 11 noHsTHi 1
MeTo/10B Kypca reomeTtpun 10-11
KJIaCCOB, CUCTEMATH3aIsI 3HAHHIA:
"TlapayuienbHOCTh MPSIMBIX H TIOCKOCTEH

08.04.2025

10.04.2025




B IIpocTpaHcTBe"

87

88

89

90

91

92

93

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTops! B mpocTpaHcTBe"

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlMs 3HAHWIA:
"BexTopsl B mpocTpaHcTe"

O6o06matomee moBropeHue 11 moHATHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTEMATH3aIHsI 3HAHUI:
"O6beM MHOTrOrpaHHuka"

O6o06maromee moBropeHue 11 moHATHI 1
MeTO/10B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"O6beM MHOTOrpaHHuKa"

Ob6o6muaroree noropeHue 11 noHsATUi 1
MeTo/10B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHU:
"Tlnomaay moBepXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Ob6o6maromiee noropenue 11 noHsTHi 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHU:
"Tlnomaay moBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

Hroropas KOHTpPOJIbHAA pa60Ta

11.04.2025

14.04.2025

17.04.2025

22.04.2025

24.04.2025

25.04.2025

29.04.2025




94

Wrorosas koHTpoJIBbHAS paboTa

6.05.25

95

96

97

[ToBTOpEeHmE, 0600IICHUE U
cucTeMaTu3alus 3HaHui

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

8.05.25

13.05.25

156.05.25

98

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU U € poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

16.05.25

99

Hctopust pazBUTHS CTEPEOMETPUM KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

20.05.25

100

HcTopust pazBUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

22.05.25

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

23.05.25

102

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK

26.05.25




HayKH U €€ pOJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus 10-11 JI.C.Atanacsin, B.®. byty3oB, uzaarenscto "[Ipocsemienue”

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

Jnnaktnaeckue marepuansl no reometpunl0 kimace b.I.3uB, n3narenbcTBO
"IIpocBemienue"

I'eometpusil0 kinace A.Il.LEpmosa, B.B. I'oio60opoabko, U31aTensCTBO
"MJIEKCA"

I'eometrpusil1 knacc A.ILLEpmoga, B.B. 'ono6opoibko, n31aTeabCTBO
"MJIEKCA"

Junaktrueckue marepuansl no reometpunl 1 kmace b.I'.3uB, n3garenbcTBo
"IIpocBemienue"

IToypounsbie pazpadoTkun o reomerpuu 10,11 kmaccesl, B.A.SIpoBenko, MockBa

"BAKO"

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve- 10435/opredelenie-i-svoistva- parallelnosti-priamykh-
priamoi-i- ploskosti-9253/re-15895537-90b0-4f1f- b6bd-4ed1e3c5b600



https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600

https://www.yaklass.ru/p/geometria/10- klass/parallelnost-v-prostranstve- 10435/opredelenie-i-svoistva- skreshchivaiushchikhsia-
priamykh-ugol- mezhdu-priam_-11302/re-a224bc37- 6cce-4611-b28c-1d8214149f6f
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-
%D0%BA%D0%BB%D0%B0%D1%81

%D1%81-

%D0%BA%D0%BE%D0%BD%D1%82

%D1%80%D0%BE%D0%BB%D1%8C

%D0%BD%D0%B0%D1%8F-

%E2%84%96-1/

https://www.yaklass.ru/p/geometria/10- klass/parallelnost-v-prostranstve- 10435/opredelenie-priznak-i-svoistva- parallelnosti-
ploskostei-11034/re- 311fc650-3961-4289-922¢e- f59675b79590#:~:text=%D0%9F%D1% 80%D0%B8%D0%B7%D0%BD%D0%
B0%D0%BA%20%D0%BF%D0%B0% D1%80%D0%B0%D0%BB%D0%BB%D0%B5%D0%BB%D1%8C%D0%BD%
D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%8

1%D0%BA%D0%BE%D1%81%D1%8

2%D0%B5%D0%B9.,%D0%BF%D0% BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D0%B8%2C%2
0%D1%82%D0%BE%20%D1%8D%D1
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