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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TTOHSITUIHHBIX OCHOB T'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KAaK COCTABJISIONICH mpeaMeTHON obiactu «Maremaruka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yYMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATHUAMU O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B peaJbHOM
MHpPE MHOIOTPAaHHHMKM W Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU J0Ka3aTeNbCTB M alTOPUTMOB
pElLIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINH TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
MPOrpPaMMBbI, pacHpeleEHHBIM IO ToJaM OOYyYeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IMO3BOJISIET:

co3maTh  ychmoBus i auddepeHuHanuu  O0OydeHHSs, [OCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrnedrBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
U 1UiockocTh. [lapamienbHO€ W LEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajuiesIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIEHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUIeeNunes] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema DOilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamujaa,
npaBwibHas W yced€HHass mnupamuzibl. CBoiicTBa péGep M OOKOBBIX TI'paHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAAa WU TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHOW MHPaMHUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalaspHOE MPOU3BEJIECHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

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

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiienenumnena M cienctsus u3 He€. O0bEM npsMod U
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockoctsio. [loHsATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenwus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUNCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKaxX, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nveckas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33]1a4 MaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa 3KOJIOTHUUECKHUX MPOOJIeM, OpUCHTAITHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTypOd KaK CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHHUSA, HWCCIENOBAaHUS, OLIEHHWBATH  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALUK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B pa3M4HbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY’KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BHIOMPATh CIIOCO0 peLIeHHs ¢
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3aauu;

PEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYXKIaTh TMPOIECC U PE3yabTaT padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHSATUSMH, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuja, NpsMOYToJIbHBINA MapajuieNenumnes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMOIHATh U300pakeHUsT PUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (popMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUINE MPOTrPpaMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpeACTaBICHHYI0 Ha
yepTexkax U puCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUSA Ha TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIE MOHSTHUS B
npolecce IMOMCKAa PpeUIeHHsT MaTeMaTH4ecku  c(hopMynnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tela BpamleHus (LMUIUHApP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BpalleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

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

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa30oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAICHUS: CEUCHMS LMJIMHIIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYallUH, IPUMEHATh U3YUYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTu4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
Tena BpamieHus 24
4 O6bEM MHOTOTpaHHHKA 17
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwMeE, 0606meHI/vIe " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

Bgenenue B ctepeoMeTpuio

OcHoBHbIE paBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEepeOMETPHHM: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHHS Ha PUCYHKE
IIJIOCKOCTH, napannenLHHx pr[MBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
MepeceKaroIuecs mpsiMasi v MI0CKOCTh;
MOJIYIPOCTPAHCTBO

KoanuecTBo 4acoB

Bcero

23

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300pakeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,




HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
crnencTBus U3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U INIOCKOCTEH

10

W300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
peopa. M3o0pakeHne epeceacHHsI
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiiBanue
MOCTPOEHHBIX CEYCHHU I Pa3HbIMHU IIBETAMU

11

N300paxenune cedyeHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpE3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MOJTyYEeHHBIX TUIOCKOCTe!. PackparmBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LBETAMH

12

N300paxeHune cedyeHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepE3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYeHHBIX TIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUEHHH Pa3HBIMH LIBETAMH

13

N300paxenune cedyeHuit nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. NzobOpaxkeHune nepeceueHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LIBETAMH




14

Mertona cnenoB i HOCTPOCHUS CEUECHHUH

15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHnii NpsIMbIX U
IIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHuid NpsMbIX U
IUIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLKMOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha




BBIHOCHBIX 4YepTexax. Mcropust pazButus
IUTAHUMETPUH U CTEPEOMETPUN

23

Koumponvnas paboma "Axcuomul
cmepeomempuu. Ceuenus"

24

BzaumHuoe PACIIOJIOKCHUEC IIPAMBIX B
IIPOCTPAHCTBE

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenMBarOUUeCs MpsMBbIE.

[Ipu3Haku CKPEMMUBAIOIINXCS MPSMBIX.
[TapannensHbie MpsiMble B TPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM MapasuiebHON
JAHHOM NPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAaIIeH Ha JaHHOU
npsaMoi. JlemMma o nepecedeHuu
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

[TapannensHoCTh Tpex npsMbIX. Teopema o

TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

[TapanienbHOCTh NPAMBIX U
IJIOCKOCTEW B TPOCTPAHCTBE

30

[TonsATHSA: MapanIenbHOCTh NPAMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
HapajyIeIbHOCTU MPSMON U MIIOCKOCTH.
CBoiicTBa napayuIeIbHOCTH MPSIMOM U
IUIOCKOCTH

34

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/BHaKI/I
nmapaiyiCJIbHOCTH IBYX MJIOCKOCTEH




35

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH
4yepes TOUKY, He MPUHAATICKALTYIO TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUs IPU
MepeceyeHny JIByX MapaiiesbHbIX
IJIOCKOCTEH TpeThei

37

CaoiicTBa napamienabHbIX IIIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXKAY MapalIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEUCHUHU TPSMOM €
JBYMS apaJljIeIbHbIMU IJIOCKOCTSIMU

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBanus. MI300paskeHne pasHbIX
¢buryp B mapannenbHON TPOEKIUN

28

29

31

32

[enTpanbsHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3azaum Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHKE, CBA3AHHBIE C
PacCIIOJIOKEHUEM MIPSIMBIX B IPOCTPAHCTBE

I'eomeTprueckue 3aaun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YEPTEXKE U




MapaJyIENbHOIO IPYrou npsmout. Pacuér
OTHOIICHUI

33

38

[TapannenbHas IpoeKIKs, TIPUMEHEHUE JUIS
MOCTPOCHHSI CeUeHUH KyOa u
napauienenumnena. CeoncTaa
napaiesienumnea 1 mpu3Mbl

[leprieHINKYISIPHOCTH NPSIMBIX U
ITIOCKOCTEN B TPOCTPAHCTBE

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

25

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajesenumnesa

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM TapaieJenuIe e

42

[lepneHMKyYIAPHOCTD NPSMOM U
IJI0CKOCTH. [IpU3HaKk nepneHuKyIs[pHOCTH
IIPSAMOM U TNIOCKOCTH

43

44

45

[lepneHMKyYIAPHOCTD NPSMOM U
IJI0CKOCTH. [IpU3HaKk nepneHuKyIspHOCTH
MPSAMON U TJIOCKOCTH

TeopeMa o Cyi1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX




[ImockoCTH M EPIIEHIUKYIIAPHBIE UM

46 IpsIMbl€ B MHOIOI'PaHHHUKaX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUKU Ha IPAMYIO

48 [lepnienaukynsp u HaknoHHas. [loctpoenue
HEepPIEHANKYIIApa U3 TOUKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsamas
u oOpartHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpatHast)

51 Yron Mexay CKpeIUBaOIIUMHUCS
HPSIMBIMU

59 [Touck neprneHaAuKyISPHBIX MPSAMBIX C
ITOMOLUIBIO NEPIIEHIUKYISIPHBIX TUIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoenue ceuenuit kyoa, Npu3Msl,

54 IIPaBWJIBHOM NMUPaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MIPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO

56 tockocty. [ImockocTn cuMMeTpuid B
MHOTOTpaHHUKaX

57 [Ipu3HaK nepneHMKyIIpHOCTH MPSMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOHHI/Iﬁ OT TOYKH JO IIJTIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JIO INIOCKOCTH

60

61

62

63

64

CriocoObl OIyCTUTH TEPIICH UK YIISPHI:
CUMMETpHUSI, CABUT TOYKHU I10 TapaJIICIbHOM
IpsAMON

CaBur no HenapauieIbHON NpsiMOH,
M3MEHEHUE PACCTOSHUN

Konmponvnas paboma "Bzaumnoe
PAcnoiodcerue NPAMbIX U NI0CKOCmell 8
npocmpancmee”

VYTI1bl U pacCTOSHUS

[ToBTOpEHUE: yroyl MEXIy NPSIMbIMUA Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

16

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMH B MHOT'OTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yTIila
[lepnenukynspHele miockoctu. CBoiicTBa
B3aUMHO IEPIECHAUKYIISIPHBIX IIIOCKOCTEN

68

[Ipu3Hak nepneHaANKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepeCceUeHMs IBYX MIIOCKOCTEN
MEePHEHIUKYISIPHBIX TPEThEU MIIOCKOCTH




69

[IpsimoyronbHbIN Napauieenunes; Kyo;
U3MEpEHUs, CBOMCTBA IIPSAMOYTOJIBLHOTO
napajuleJienune1a

70

71

72

TeopeMa 0 nMaroHany NPAMOYTrOJIbHOTO
napajulesIenuIe1a ¥ CIeCTBUE U3 HeE

CrepeoMeTpuyecKre U MPUKIIaIHbIC
3aJlauM, CBA3aHHbBIC CO B3aUMHBIM
PaCIIOJIOKEHUEM TIPSIMBIX U IJIOCKOCTH

HOBTOpeHI/IeZ CKpCUIUMBAOIIHUECCA ITPSAMBIC,

mapalyiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

74

PaccrosiHue OT TOYKH J10 TJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH

75

76

77

Beluncrnenne paccTosHUN MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB JJIs
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

1 7l
Koumponvuasa paboma "Yenwer u
paccmosanus"




MHOrorpaHHHKH 7

79 Cucremaru3zanus 3HaHul "MHOTOrpaHHUK 1
U €ro 3J1eMeHTHI"

81 [Ipusma. IIpssmas u HaAKIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

82 [IpssMolt napainenenunen, NpsMoyroJbHbIA 1
napaJiesienurnes, Kyo

80 ITupamuna. Buaer nupamua. [IpaBunsHas 1
nMpamua

83 Brimykisie MEHOTOrpanHukd. Teopema 1
Ditnepa
Brimykisie MEHOTOrpanHukd. Teopema

84 Diinepa. [IpaBuiibHBIC U TTOJYIPABUIIHHBIC 1
MHOTOTPaHHUKH

85 Koumponvnas paboma "Mnozoecpannuxu” 1
BekTopbl B IpoCTpaHCTBE 12

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTe BekTOpOB 1

89 [TpaBuio napamenenumnena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

01 Paznoxenne BekTopa 1mo 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOH MJIOCKOCTH

92 CkarsipHOE TIPOU3BEICHUE 1

03 Beruuciienue yria Mexy BEKTOpaMu B 1

IIPOCTPAHCTBE




94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 1
100 Hmoeosas konmpoavuas paboma 1
101 HUmoeosas konmponvuas paboma 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTpoJbHbIE
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypcsl
AHanuTH4ecKasi TeOMETPHUsI 15 1
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"
4 [ToBTOpEHME TEMBI "Y paBHEHHE MTPSIMOH, 1
IIPOXOJALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHne 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, TMHEHHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/Ibl pacuéTa yria 1
MEXy NPSIMbIMH B MHOI'OTPaHHUKAX
11 AHanuThyeckue MEeTobl pacuéTa yria 1




MCKAY IMJIIOCKOCTAMU B MHOTOI'paHHHKAX

dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPMHATAX L

13 Haxoxnenue paccTosiHui OT TOUKHU J10 1
IJIOCKOCTH B KyOe

14 Haxoxaenne paccTosSHUIM OT TOYKHU 10 1
IJIOCKOCTH B TIPABUIIHLHON TUPAMHU/IE

15 Konmponvnas paboma "Ananumuuecxas 1
ceomempus”
[ToBTOpenue, 06001ICHIE U 15
CHUCTEMAaTU3alus 3HAHUHI

16 CeueHMsI MHOTOTPaHHUKOB: CTaH/IapTHBIC 1
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB 1
CeueHHsI MHOTOTPaHHUKOB: CTaH/IapTHBIC

18 MJIOCKOCTH, TIePECeUeHUs MPSIMBIX U 1
IIOCKOCTEMN

19 [TapamiensHbIe IPSMBIC U TUIOCKOCTH: 1
MapajuIeIbHbIC CEUCHHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH: 1
pacuéT OTHOIICHUH
[TapannensHbie MPSAMBbIC U TUIOCKOCTH:

21 YIJIbI MKy CKPEIIMBAIOIIUMHUCS 1
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

22 TUTOCKOCTH: CTaHIApTHBIE Maphl 1

NEPpHICHAUKYIIIPHBIX IUIOCKOCTEM U




MMpsAMBIX, CUMMETPHUHU MHOT'OI'PaHHUKOB

23

24

25

[lepnieniuKynspHBIE MIPSIMbIE U
IJIOCKOCTH: TEOPEMA O TPEX
MepHEHIUKYISIpax
[lepnieniuKynspHBIE MIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS IJIMH B
MHOTOTpaHHUKAX

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAJICH, COOOpasKeHUS
noxoous

26

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

27

28

29

[ToBTOpEHME: IOIIAN MHOTOYTOJIbHUKOB,
(hopMyITBI 715 TUTOIIACH, COOOpaXKeHUs
mo1o00us

[Tnomaau ceueHniit MHOTOTPaHHUKOB:
TJIOHIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00uUs

[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUsI MOA00MS

30

Konmponvnas paboma "llosmopenue:
MHO202PAHHUKU, Ce4eHUs
MHO202PaHHUK08"

48

Tena BpaueHus

Hunmraaprdeckas MOBEPXHOCTD,
o0pa3yrolne UIHHIPHIECKOI

24




IMOBEPXHOCTH

Humaap. [psimoit KpyroBoM HUIMHID.

49 [1nomane MOBEPXHOCTH LUIUHAPA

57 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
LHMIMHIPOM

58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
LIMHIPOM

50 Konunyeckast moBepXxHOCTh, 00pa3yromiue
KOHHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
napauieNbHOM MII0OCKOCTH OCHOBAHUS

59 Yceu€nnblii Konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTU KOHYCa

54 [Tnomans 60KO0BOM MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
IIOCTPOCHHUEM CEUYEHUN MINHJpPA, KOHYyCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0Ka3aTeIbCTBO M BEIYUCIIEHHUE,
MTOCTPOCHHUEM CEUYEHUN IMINH/PA, KOHYCa

59 Cdepa u map
[lepeceuenue cheps! u mapa c

60 tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bu u n3o6paxenue mapa

61 [Tepecedenue chepsl u mapa ¢




rtockocThio. Kacanue mapa u cepbl
IJI0CKOCThIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé

62 . 1
qacrei

63 CummeTtpust cdepsl U mapa 1
CrepeomeTpuueckue 3aauu Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, 1
CBSI3aHHBIE CO CEPOH U MIapoM,
MIOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO
CrepeomeTpuueckue 3aa4u Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, 1
CBsI3aHHBIE CO cpepoli U mapom,
MIOCTPOCHHUEM UX CEYCHHI MI0CKOCTHIO

66 [IpukitagHble 3a1a4m, CBSI3aHHBIE CO 1
cdepoil u mapom
[ToBTOpEHUE: OKPY>KHOCTDH Ha MIOCKOCTH,

67 BBIYHCJICHUS B OKPY)KHOCTH, CTaHAAPTHBIE 1
noo0us

68 Paznuanbie koMOMHAIIMY TET BpaIICHUS U 1
MHOT'OI'PaHHHUKOB

69 3anaun o teme "Tena v MOBEPXHOCTH 1
BpamieHus"

20 3anauu o teme "Tena v MOBEPXHOCTH 1
BpauieHus"

7 Konmponvnas paboma "Tena u 1
noeepxHocmu eépaujeHus"”
O0BEM MHOTOTpaHHUKA 17

31 0065BEM Tena. O0beM MPSIMOYTOIBLHOTO 1




napajjiejacnuicaa

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType

32
Ky0a; 0 TPUCEKIINH yIJia
CrepeoMeTpuyecKue 3aJjauu, CBI3aHHbIE C

33 00BEMOM TIPSMOYTOJIBHOTO
napaJiesenumnena
[TpuknaaHblie 3a1a4u, CBI3aHHBIE C

34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napaesenumnena

35 O0BEM npsAMOI TIPU3MBI

36 CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI

37 [TpuknaaHble 3a7a9u, CBSI3aHHBIE C
00BEMOM TMIPSIMOM TPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 omnpeaenéHHoro uaTerpana. O0bpém
HAaKJIOHHOM IPU3MBbI
Beruuciienne 06EMOB Tell C TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
TUPAMUIBI

40 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BbEMOB MUPAMHU/] ¢ OOIIUM YIIIOM

41 dopmymna 00bEMa mupamMuabl. OTHOIICHHE
00BEMOB MTUPaMU/T C OOIITUM yTIIOM

42 CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpUyecKHe 3aJjauu, CBI3aHHbIE C

00BEMaMH MUPaAMUJIBI




44

[Mpuknanueie 3ana4n mo Teme "OObEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45

46

47

72

73

[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBsA3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

[Ipumenenune 00bEMOB. BeruncieHue
paccTosiHus A0 IIOCKOCTH

Koumponvnas paboma "O6vém
MHO202parHUKa"

[Tnomamy MOBEPXHOCTH M OOBEMBI
KPYTJIBIX TEJ

O06bem mumuHapa. Teopema 00 00bEMeE
MPSIMOTO LIWJIMHIpa

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bsEM KoHyca

74

75

76

IImomaay OOKOBOM U IOJTHOH
MMOBEPXHOCTU KOHYCa

CrepeomeTpuuecKkue 3aJjauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa
[Tpuknagueie 3agaun o Teme "OOBEMBI
IJI0IA I TOBEpXHOCTEN Ten"

77

O0BEM mapa 1 MapoBOTO CEKTOpA.
Teopema 006 06bEme mapa. [Tnomans
cdeprr. CTepeoMeTpuyecKe 3a1auu,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CETMEHTa U IapOBOTO
CEeKTopa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI




Ten", CBA3aHHBIE C 00BEMOM IIapa u
romasio cepbl. COOTHOMICHUS MEXKITY
TUTOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
MOIOOHBIX Te

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.

79 CrepeomeTpHuUecKHe 3a]1a4H, CBI3aHHbBIC C 1
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEH

80 Konmponvnas paboma "lnowaou 1
nosepxHocmu u 00vémbl Kpyenvix men"
JIBroKeHUs 5
JiBuxeHust npoctpaHcTBa. OToOpakeHus.

81 JIBrokeHus ¥ paBeHCTBO ¢uryp. OOmme 1
CBOMCTBA JBUKECHUU
Buapl n1BukeHunil: napauiesbHbIN NEPEHOC,

82 LEHTPAJIbHAs CUMMETpPHUS, 3€pKaJIbHAs 1
CHMMETpHS, TIOBOPOT BOKPYT MPSIMOii

83 ITpeoOpaszoBanus nogodus. [psamas u 1
cdepa Ditnepa

84 ['eomeTpuueckue 3a1aun Ha MPUMEHEHHUE 1
JIBUKCHHUS

85 Konmponvnas paboma "Bexmopui 6 1
npocmpancmee”
[ToBTOpeHmE, 0600IICHIE U 17
CUCTEMaTHu3alsa 3HaHUUu

86 O6o06maromiee nopropenue 11 noHATUH U 1

MeTOoJ10B Kypca reomerpun 10-11 xnaccos,




cucTeMaTu3alus 3HaHH:
"[TapajyienbHOCTh MPSAMBIX U TIJIOCKOCTEN B
npoctpaHctae"

87

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cUCTeMaTu3anus 3HaHuii: "BekTopbl B
npoctpaHctae"

88

Oo6o06maromee nmoBropenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopbl B
npocrpaHcrae”

89

90

91

92

93

O6o06maromee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anms 3Hanuii: "O0bem
MHOrOrpaHHuka"

O6o06u1aromiee nopropenue 11 nmousTuit u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOrorpaHHuka"

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMmaru3anus 3Hagui: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"
Ob6o06maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3HaHui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

Hmozosas konmpoavHas paboma




94

Hmozosas konmpoavHas paboma

95

96

97

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

99

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

100

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK




HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




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

1. Marematuka. I'eomerpus. 10 kiacc: yriayOJICHHBI YpOBEHb: YYEOHHK /
A.T'. Mep3sik, J.A. HomupoBckuid, B.M. [Tonsikos; 110 pen.
B.E. Ilogonsckoro. — 6-e u3z., crep. — Mocksa: [Ipocsemenue, 2022

2. Marematuka. ['eomerpus. 11 xmacc: yriayOJieHHBI YpOBEHb: Y4YeOHOE

nocooue / A.I'. Mep3isak, J[.A. Homuposckuit, B.M. TlonskoB; mo pen.
B.E. ITomonsckoro. — 2-¢ u3m., crepeotun. — Mocksa: Benrtana-I'pad, 2020

METOIAUYECKHUE MATEPHUAJIbI JIUIAA YUYUTEJIA
Martematuka : anreOpa W Hayajga MaTeMaTHYECKOrO aHalu3a, T'€OMETpHS.
Ieomerpust. YrnyOnéHublid ypoBeHb : 11 kiacce : meroamueckoe mocodue /

E. B. bynko, A. I'. Mep3musk, B. b. [Tonounckuii, M. C. SIkup. — M. : Benrana-
['pad, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. D0OP Enunsblii rocynapcTBeHHbIN 3k3aMeH 11 knacc. Maremaruka -

https://www.yaklass.ru/p/edinyj-gosudarstvennyj-ekzamen/eor-versii-2023

goda/elektronnye-obrazovatelnye-resursy-7309023/materialy-vkliuchennye-v
federalnyi-perechen-eor-7309024/re-b3516b7b-3888-42e3-8d19-4a7f90f20276

2. denepanbHbIi TopTa «EquHoe comeprkanne o01ero oopa3oBaHus -

https://edso0.ru

3. TMopran «Poccwmiickas 3neKTpoHHas mKojay - https://resh.edu.ru

4. Caiit ®I'BHY «MHCTUTYT CTpaTeruu pa3BUTHs 00Pa30BaAHUS» -
https://instrao.ru
5. Caiit ®I'BHY «®UIIN» - https://fipi.ru

6. bubnmoteka 1udppoBoro oopasopareabHOro kouteHTa https://urok.apkpro.ru/



https://www.yaklass.ru/p/edinyj-gosudarstvennyj-ekzamen/eor-versii-2023%20goda/elektronnye-obrazovatelnye-resursy-7309023/materialy-vkliuchennye-v%20federalnyi-perechen-eor-7309024/re-b3516b7b-3888-42e3-8d19-4a7f90f20276
https://www.yaklass.ru/p/edinyj-gosudarstvennyj-ekzamen/eor-versii-2023%20goda/elektronnye-obrazovatelnye-resursy-7309023/materialy-vkliuchennye-v%20federalnyi-perechen-eor-7309024/re-b3516b7b-3888-42e3-8d19-4a7f90f20276
https://www.yaklass.ru/p/edinyj-gosudarstvennyj-ekzamen/eor-versii-2023%20goda/elektronnye-obrazovatelnye-resursy-7309023/materialy-vkliuchennye-v%20federalnyi-perechen-eor-7309024/re-b3516b7b-3888-42e3-8d19-4a7f90f20276
https://edsoo.ru/
https://resh.edu.ru/
https://instrao.ru/
https://fipi.ru/
https://urok.apkpro.ru/

7. Epunas xomnekius udpoBbIX 00pa3oBaTeIbHbIX pecypcoB. Pexum gocryna:

http://school-collection.edu.ru/



http://school-collection.edu.ru/
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