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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHus, Tak Kak 00eCleynBaeT BO3MOKHOCTh U3YUECHUS TUCIUTIIINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHHU MPU PEIICHUH T€OMETPUUYECKHUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHUs nporpaMmbl yueOHOro Kypea «I'eomeTpus» Ha yriyOaéHHOM
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€OMETPUYECKUX 3HAHMM U JEeHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISFOTCS:

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 OINKUCHIBAaTh M HW3Yy4daTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX IPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOAUTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

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

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUS paclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAIUN TTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BekTopsl ©  KOOpPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOTIPOCAM O0yYaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YYaIOMUXCsl, PACIIUPAS U YTITyOsIsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHUE TEOMETPUH KaK COCTaBIIAONICH yaeOHoro rpeameTa «MareMaTukay,

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

Ha wusydenue yueOGHoro kypca «['eomerpus» Ha yriayOJaEHHOM 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

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTD IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIe/IbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJlJIENbHOTO MPOEKTUpOBaHUs. I300pakeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MNapajiesenunen,
MMOCTPOCHUE CEYCHUM.

[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.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTHM MHOTorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajiienienumneaa M cienctsus u3 He€. OO0bEM mpsiMOd U
HAKJIOHHOM MpU3MBI, IWIMHIPA, 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
wiockocThlo. Kacanune mapa u chepsl miockocThio. I[loHATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBmxenus mpoctpaHcTBa. OtoOpakenus. JIBuKeHUS M PaBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM 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
YKOHOMMUKU;

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
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pusznueckoe BocMTaHHE:

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 BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, 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



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIbHOTO XapaKTepa 3KOJIOTHYECKUX MPpo0ieM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpearaTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

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

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITETIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



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

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HIKCHEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

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

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

CTPYKTYpUpPOBaTh MHGOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK 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 IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUs,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCOO pEeLIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONM U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
00001aTh 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 OOLIMH MPOAYKT MO KPUTEPUSM, CHOPMYITHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSIMOA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



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

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETpPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAJIbHBIE CUTYallMH, MPUMEHATh M3yUYEHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TeopeM, ammapara aireOpbl, penarb MPaKTUYECKHE 3aj]layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHUIMHIPUYIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map)
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POPMYIT;

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

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTEN U 00BEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY 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 CBOKWCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS IUJIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh FTEOMETPUUECKUE YTBEPKACHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pemarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATUYECKMX OTHOLICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBaTh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHATh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX IOHATHH U TEOPEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NpOrpamMmbl Bcero Ogl TPOILHBIE pﬁaKanecmne o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcb
bu6nmoreka [IOK
1 Beenenne B crepeomerpHio 23 1 https://m.edsoo.ru/7f415fdc
2 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f415fdc
3 [TapaniensHOCTh MPSMBIX U IIIOCKOCTEH B 8 bubnnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f415fdc
4 [lepnieHIUKYISIPHOCTD MPSMBIX U o5 bubmmoreka [JOK
IUIOCKOCTEMN B MPOCTPAHCTBE https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
S Y LIbL U PACCTOAHM 16 1 https://m.edsoo.ru/7f415fdc
bu6mmoteka IIOK
6 MeororpanHuKn ! 1 https://m.edsoo.ru/7f415fdc
bubnunorexa LIOK
! Bekropst B npoctparctse 12 https://m.edsoo.ru/7f415fdc
8 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3alus 5 5 bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/7f415fdc
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne n/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 0GpazoBaTeIbHbIC
padoThI padoThI pecypebi
bubmuorexa [JOK
1 AHQITHHCCKAS TCOMETPHA 15 . https://m.edsoo.ru/7f415fdc
5 [ToBTOpeHue, 060061IeHNE U 15 1 bubnuorexa [JOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/7f415fdc
. bu6mmorexa [IOK
3 ObbEm MHOrOrpanHuKa 17 1 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
4 Tena pamenns 24 1 https://m.edsoo.ru/7f415fdc
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 bu6mmoreka [IOK
KpPYIJIBIX TEIl https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
6 JlBrxerms S 1 https://m.edsoo.ru/7f415fdc
7 [ToBTOpenue, o6o0IIeHNE U 17 5 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 0



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
U3y4eHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoOBHBIE TpaBUIIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
MepeceKaroIrecs npsimasi ¥ IIOCKOCTb;
MOJIYTIPOCTPAHCTBO

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
MepeceKarorecs npsimasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHUKH, H300pakeHne
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINUX O0HEKTOB

03.09.2024

05.09.2024

06.09.2024

10.09.2024

12.09.2024

13.09.2024

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

17.09.2024

19.09.2024

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC




cienctBus u3 HUX. CrocoOsl 3a/1aHus
MPAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

20.09.2024

10

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIEC TPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamBanure NOCTPOCHHBIX CEYCHHUN
Pa3HBIMH [IBETaMU

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pEopa. M3o0pakeHne epeceacHHsI
IIOJIyYE€HHBIX IUIOCKOCTEH.
PackpamnBanue nocTpOeHHBIX CEYEHUN
pa3HbIMM LIBETaMU

24.09.2024

26.09.2024

12

13

14

N300pakeHne ceueHuit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
ITOJTYYEHHBIX MJIOCKOCTEM.
PackpammBaHue MOCTPOCHHBIX CEUECHHUN
Pa3HBIMU [BETAMU

N300paxkeHne cedyeHn i MupamMuIbl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpammBanue MOCTPOSHHBIX CEUYEHHI
Pa3HBIMU LIBETAMU

Merton cnesoB it MOCTPOSHUS CeUSHU

27.09.2024

01.10.2024

03.10.2024

15

Mertopa cie0B Ui HOCTPOSHUS CEUEHU.
CaoiicTBa nepece4eHuid IpsIMbIX U
IIJIOCKOCTEN

04.10.2024

16

MeTton CIeIoB I IMOCTPOCHUMA CEYCHMI.




17

CaolicTBa nepeceyeHuid NpsAMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuit B mupamuje, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aUCH 11aroB
MIOCTPOEHUS

08.10.2024

10.10.2024

18

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTEXKeH U 3aIlucCh I1aroB
MTOCTPOCHHUS

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MIOCTPOEHUS

11.10.2024

15.10.2024

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o TpémM ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MMOCTPOCHHUS

[ToBTropenue miaanumeTpun: Teopema o
MPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

17.10.2024

18.10.2024

22

23

[ToBTrOopenue mianumerpuun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJITAHUMETPUH U CTEPEOMETPHUH

Kontponbras pabota "AKCHOMBI
|y p
crepeomerpun. Ceuenus"

22.10.2024

24.10.2024

24

B3aumHoe pacnosnoxeHue npsMbix B
npoctpancTBe. CKpenBaronmecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25.10.2024

25

TeopeMa o Cyi1eCTBOBAHUH U




€IMHCTBEHHOCTH IIPSIMOM NapalIeIbHON
JAHHOW MPAMOM, IPOXOASAIIEN YepeE3
TOYKY IIPOCTPAHCTBA U HE JIEKAIEH Ha
JaHHOM npsMoi. Jlemma o nepeceyenun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

05.11.2024

26

[TapannensHOCTh Tpex npsiMbIX. Teopema
0 TpE€X mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEUIMBAIOIINUXCS MPSMBIX

07.11.2024

27

28

29

30

[TapannensHOe MPOSKTHPOBAHHE.
OcHOBHBIE CBOICTBA apaJLJIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUN

[enTpansHas npoekuus. Yroiui ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEX1y NPSIMbIMU

3amaun HA NOKA3aTEIHCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
pAacIOIOKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

[TonsATHs: MapaIeaTbHOCTh NPSIMON U
TUTOCKOCTH B MpocTpaHcTse. [Ipu3nHak
napajieIbHOCTH MPSAMON U MIIOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMON U
IJIOCKOCTH

08.11.2024

12.11.2024

14.11.2024

15.11.2024

31

32

I'eomeTprueckue 3aaun Ha BEIYUCIICHNE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISINETO Yepe3
JAHHYIO TIPSIMYIO Ha YepTEkKE U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUN

19.11.2024

21.11.2024

33

[TapannenpHas npoexuus, IPUMEHEHNE
JUTSI IOCTPOCHUS CEYCHHM Ky0a 1

22.11.2024




34

napasenenumnena. CBoiicTpa
napajuieJIienumnea 1 Ipu3Mbl
[Tapannensubie miockoctu. [Ipu3znaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

26.11.2024

35

36

Teopema o mapaieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIIJ_Ief/'I
yepe3 TOUKY, He MPUHAIJICKAILYIO TaHHOMN
IIOCKOCTH M CIICACTBUS U3 Heé

CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
HapajyIeIbHOCTH MPSAMBIX I1€peceUeHUs
IIPU NIEPECEUEHUN IBYX MapaJLICIIbHbBIX
TJIOCKOCTEH TpeThei

28.11.2024

29.11.2024

37

CaoiicTBa napasie’abHbIX MIOCKOCTEN: 00
OTpe3Kax MapajiyIeIbHBIX MPSIMBIX,
3aKJTIOUEHHBIX MEX]Ty MapaieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JIBYMsI MTapaJIJICIbHBIMU TIOCKOCTSMU

03.12.2024

38

[ToBTOpenue: reopema ITudaropa Ha
IJIOCKOCTH

05.12.2024

39

40

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U NpSIMOYTOJIBHOTO
napajuleJIenune1a

06.12.2024

10.12.2024

41

42

Beruucnenue JUIH OTpe3KoB B KyOe U
MPSIMOYTOJILHOM Tapajuiesenuree

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOMN U
IIJIOCKOCTH

12.12.2024

13.12.2024

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOMN U

17.12.2024




IIJIOCKOCTH

44

45

Teopema o CyllleCTBOBaHUU U
€MHCTBEHHOCTH MPAMOM, IPOXOASLIEN
yepe3 TOUKY MPOCTPaHCTBa U
MEPIICHAUKYISIPHOMN K INIOCKOCTH

[InockoCTH U EPIIEHIUKYIAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

19.12.2024

20.12.2024

46

47

48

[InockocTy ¥ NEpNEHANKYISIPHBIE UM
IIpsIMbl€ B MHOTOTpaHHHUKAX
[lepneHuKyIsp ¥ HAKJIOHHAS.
ITocTpoeHue nepnesuKysapa U3 TOYKU
Ha IPSIMYIO

[lepnieHIuKyNAp U HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKU
Ha IPSMYIO

24.12.2024

26.12.2024

27.12.2024

49

50

Teopema o TpEX MepreHAUKyIIpax
(npsiMast u oOpatHas)
Teopema o TpEX nepHeHANKYIIpax
(nmpsimast 1 oOpaTHasi)

09.01.2025

10.01.2025

51

52

53

54

55

Yron MCKAY CKPCHIMBAOIIINUMHCA
IPpsAMBIMHA

[Tonck nepreHMKyIspHBIX IPSIMBIX C
TOMOILBIO TIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOC IMPOCKTUPOBAHUC

[Toctpoenue ceuenunii kyda, MpU3MBlI,
IIPaBWJIBHON NMUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuenunii kyda, MpU3MBlI,
[IPaBWJIBHON MUPaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

14.01.2025

16.01.2025

17.01.2025

21.01.2025

23.01.2025




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO MIockocTu. IlnockocTu
CUMMETpPUN B MHOTOTPaHHHKAX

24.01.2025

57

58

[Ipu3Hak NepneHuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIICJCTBUE CUMMETPUU
[IpaBunbHBIE MHOTOTPaHHUKH. Pacyér
PacCTOSHUM OT TOYKH JO INIOCKOCTH

28.01.2025

30.01.2025

59

60

61

62

63

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PACCTOSTHUM OT TOYKH IO TJIOCKOCTH

CriocoObl OIyCTUTh NEPIEHANKYISAPDL:
CHUMMETPHS, CIBUT TOUKHU T10
[apaJuIeIbHON IIPSIMOU

CrBur 1o HenapajIeIbHOU MPSAMOH,
U3MEHEHUE PACCTOSHUN

KonTponbhas padora "B3aumnoe
pacnooKeHHe NPSAMBIX U IIOCKOCTEN B
npocrpaHcree”

[ToBTOpEeHME: Yyroa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

31.01.2025

04.02.2025

06.02.2025

07.02.2025

11.02.2025

64

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

13.02.2025

65

66

67

68

I'eomeTpuyeckre METObI BBIYUCICHUS
yIila MEeXIy NPSIMBIMH B MHOTOTPaHHUKAX
JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria
[IepnenquKynsipHbIE IIOCKOCTH.
CBolicTBa B3aMHO NEPIEHANKYIIPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneHaAnKyJISpHOCTH

14.02.2025

18.02.2025

20.02.2025




IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepeCceYeHMs IBYX IJIOCKOCTEN
MEPIEeHIUKYJISAPHBIX TPEThEH MIOCKOCTH

21.02.2025

69

[IpssMOyTONBHBIN MapauIeaenuIes; Kyo;
WU3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuieNienuneaa

25.02.2025

70

71

72

73

74

TeopeMa 0 AuaroHajav mnmpsaMOyroJIbHOro
mapajjiejacnuicaa u CICACTBUC U3 Hee

CrepeomeTpruecKue U MpUKIIa HbIC
3a71a4M, CBA3aHHbIEC CO B3aUMHBIM
PAacCION0KEHUEM NPSIMBIX U TUIOCKOCTH

[loBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napasJiesibHble IUIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAOINXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYAIUAX

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIIIOCKOCTH

27.02.2025

28.02.2025

04.03.2025

06.03.2025

07.03.2025

75

Beruncrnenne paccTossHUN MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOILBIO NEPIEHAUKYIISIPHON TUNIOCKOCTH

11.03.2025

76

77

TpéXrpanHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAaHHOIO yIJIa

DneMeHTHI ChepruyecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

13.03.2025

14.03.2025

78

Kontponbras padota "Yrib1 u
paccrosiHus"

18.03.2025

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK




U €T0 DJIEMEHTEI"

20.03.2025

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 mpaMmTA 21.03.2025
81 [Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBI.
[IpaBunbHas nmpuzma 01.04.2025
82 [Ipsmoit napamienenunes,
PSIMOYTOJIBHBIN Mapajuienenunes, Kyo 03.04.2025
83 Brimykisie MHOTOrpannuku. Teopema
Olinepa 04.04.2025
Brimykisie MHOTOrpanHuky. Teopema
84 Oinepa. [IpaBuibHbIe U TOTYIPaBUIIbHbIE 08.04.2025
MHOTOTPaHHUKH
85 KonTponbnas padota "MHoOrorpaHHuku 10.04.2025
86 IToHsATHE BEKTOPa Ha MJIOCKOCTHU U B
IIPOCTPAHCTBE 11.04.2025
87 CymMma BEKTOpOB 15.04.2025
88 Pa3zHocTh BekTOpOB 17.04.2025
89 [IpaBuiio napamenenunena 18.04.2025
90 YMHOKEHHE BEKTOpa Ha YHCIIO 99 04.2025
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHON 24.04.2025
IJIOCKOCTH
92 CkarsipHOE TIPOU3BEICHUE 25 04.2025
93 Brrauciienue yria Mexy BEKTOpaMH B
IIPOCTPAHCTBE 29.04.2025
94 IIpocreiimue 3a1auu ¢ BEKTOPaMH




02.05.2025

95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 06.05.2025
96 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 08.05.2025
97 [Ipocreiiine 3a1aun ¢ BEKTOPaMH 1 13.05.2025
98 OO6o0menne 1 cucreMaTu3alys 3HaHuH 1 15.05.2025
99 O0001IeHrE U CHCTEMATH3AIM SHAHUH 1 16.05.2025
100 HroroBast koHTpoIbHAs paboTa 1 20.05.2025
101 HTorosas KOHTPOJIbHAs paboTa 1 22.05.2025
102 O000111eHIE U CUCTEMATH3AaIlUs 3HAHWUI 1 23.05.2025
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uu(ppoBbIe
Nen/m | Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[Sy'—IEHI/Iﬂ Oﬁlt)l)al;OBaTeJIbele
padoThI padoThI pecypebi
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha IJIOCKOCTH U B IPOCTPAHCTBE"
5 [ToBTOopenue Temsl "CkansipHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Bbruncinenue yria 1
MEXy BEKTOPaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IIPOXoJslIel uepes 1Be TOUKu"
5 VYpaBHEHHUE JIOCKOCTH, HOPMaJb, 1
YpaBHEHUE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHueckue METobl pacuéra yria 1
MEXIy NPSIMbIMH B MHOT'OTPaHHUKAX
11 AHanuTHYECKHE METO/Ibl pacuéra yria 1
MEX/1y TJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopMya pacCTOSSHUSA OT TOYKH J10 1
IJIOCKOCTH B KOOPJAMHATaX
13 HaxoxzaeHue paccTosHUI OT TOYKH 10 1
TIJIOCKOCTH B KyOe
14 Haxoxnenne paccTosiHUM OT TOYKH 70 1




IIJIOCKOCTH B HpaBHHBHOﬁ nmupamMuac

15

16

KontposbHas padota "AHamuTudeckas
reomeTrpus”

CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKHU

17

Ceuenus MHOI'OI'PaHHUKOB: METOA CJICIOB

18

CeueHuss MHOTOTPAaHHUKOB: CTaHIapTHBIC
IJIOCKOCTH, TIEPECEYEHUS MIPSIMBIX U
IJIOCKOCTEH

19

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
MapaJIyIEIbHbIE CEYEHHUS

20

21

22

[TapanyenpHble NpsMbI€ U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

[TapannenbHbIE PSMBIE U TNIOCKOCTH:
YIJIBI MEXKY CKPELLIUBAOIIUMUCS
NPAMBIMHA

[IepnenuKkynspHbIE IPAMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE ITaphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUHA MHOTOTPAHHUKOB

23

[leprienAuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NepIeHINKYIIsIpax

24

25

26

[IepnenquKynsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMUCIICHUS JUIUH B
MHOT'OTPaHHHUKAX

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
IO IEH, COOOPaKEHUSI TIOT00MS
[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
TJI0IAIeH, COOOPaKEHUSI TIOT0OMS




27

[ToBTOpEHME: IIOIIAIM
MHOTOYTOJLHUKOB, ()OPMYJIBI JJISI
IO IEH, COOOPaKEHHSI TTOT00MS

28

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

Kontponbnas padora "IloBropenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOI'paHHUKOB"

31

32

33

34

35
36

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauiesienumnena

3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIINH yIJia
CrepeoMeTpHyecKre 3a1auu, CBsI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napauiesienumnesa

[TpuknagHble 3a1a9M, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJILHOTO
napauiesienumnesa

OO6BbEM IpsIMON TPU3MBI
CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBI

37

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
00BEMOM TIPSIMOIA TPU3MBI

38

Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
HaKJIOHHOUM MpU3MBbI

39

Brruncienue 006EMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaita. Oobém




IMApaMH bl

dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

41 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB ITUPaMUJT C OOIITUM YTIIOM

42 CrepeomeTpHuyuecKue 3aa4H, CBSI3aHHbBIC C
00bEMaMU HAKIIOHHOW MIPU3MBbI

43 CrepeoMeTpHUEeCKUE 3a]]a91, CBS3aHHEIC C
00BbEMaMH IMUPAMHUIBI
[Mpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun H9 TeMe "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM ITUPAMHUIBI

16 [Ipumenenune 00bEMOB. BeruncieHue
PacCTOSHUS 10 TUIOCKOCTH

47 Kontponbnas p2'1'60Ta "O0BéM
MHOTOTpaHHHUKA
Hunuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [Ipsmoit KpyroBod UIMHAP.
[Tnomaap MOBEPXHOCTH IIUIMHIPA

50 Konundeckast moBepXHOCTh, 00pa3yromiye
KOHHMYECKOU nmoBepxHocTh. KoHnyc

51 Ceuenne KOH}UIca TUIOCKOCTBIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

50 VY ceuéHHblit KoHyc. N3obpaxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 Hnomelzlb OOKOBOI MOBEPXHOCTH H
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H




MOJTHOH IIOBEPXHOCTU KOHYCaA

55

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

56

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

57

58

HpI/IKJ'IaI[HBIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM
HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

62

Cdepa u map

[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUIOCKOCTHIO. Bu  m300pakenue mapa
[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTHIO. Bu 1 m300pakenue mapa
VYpasuenue chepsl. [nomans chepsr u eé
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

66

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE cO c(hepoit U mapom,
MTOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

[TpuknagHeie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

67

HOBTOpCHI/ICI OKPY?KHOCTH Ha IINIOCKOCTH,




68

BBIYHCJICHUS B OKPY>KHOCTH, CTaHIapTHBIC
og00uUs

PaSJII/I‘IHbIe KOM6I/IHaI_II/II/I TCI BpaH_[eHI/ISI nu
MHOTOTPaHHUKOB

69

70

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"
3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

72

73

74

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO LUJIMHAPA

Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpeaenéHHoro uurerpana. Oobém
KOHYycCa

[Tnomann 60KOBOI U MOTHOM
MMOBEPXHOCTU KOHYCa

75

CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYCa

76

77

78

[Tpuknanueie 3ana4un mo Teme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 11apa 1 apoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
cdepol. CTepeomMeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IIapOBOTO
CeKTOpa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaasio chepbl. COOTHOIICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU




MOIOOHBIX Te

79

[Tono6Hble Tena B MpOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeoMeTpUyeCcKre 3a]]auu, CBI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB Tell | IO IeH
MOBEPXHOCTEH

80

81

82

Kontponbnas padota "[lnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JBmxenust nmpoctpancTBa. OToOpakeHUs.
JIBu>keHust u paBeHcTBO Guryp. O0miue
CBOICTBA JBHKCHUI

Bupl 1BukeHMI: napaiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
MPSAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Ditnepa

84

85

I'eomeTprueckue 3a1aun Ha IPUMEHEHUE
JIBUKEHUSI

Kontponbnas padota "BekTops! B
mpocTpaHcTae”

86

Ob6o06maromiee noropeHue 11 noHATU U
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[lapanienbHOCTh NPSAMBIX U INIOCKOCTEN
B ITpocTpaHcTBe"

87

88

O6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"Bekropsl B mpocTpaHcTBe”

O6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reometpun 10-11




89

KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B mpocTpaHcTae”

O6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O6beM MHOTOrpaHHUKA"

90

91

92

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlMsl 3HAHHI:
"O6beM MHOTOTpaHHUKA"

Oo6o06maromee nmosTopenue 11 moHsATHH U
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpYyIJibIX Ten"

Oo6o06maromee nmosropenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3aIlMsI 3HAHMIA:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpyIJIbIX Ten"

93

Hrorosas KOHTPOJIbHAA pa60Ta

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUMI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




98

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

Hcropus pasBUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

102

Hcropus pasBuTHSA CTEpEOMETPUN KaK
HAyKU " €€ POJIb B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

I'eomerpus. 10— 11 kmaccsl : yue0. s o6meoOpas3oBar.
['36 yupexxnenuii : 6a3oBbiit 1 npodui. ypouu / [JL C. AtanacsH,
B. @ . byry3os, C. b. Kagomues u ap.]. —

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Aranacsu JI.C., byty3os B.®., KagomiieB C.b. MeToauueckue
PEKOMEH AU Y.

I'eometpus. 10-11 kmaccsl

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka [IOK
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