EPCTBO INPOCBE] HEHUSI POCCUUCKOMN ®] L JIE)

MMHH) ACTEPCTBO (\”\0‘)! DA30)

s oy | ] A e~
3oBaHuA" MP "[lepbe




MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
obmiero o0Opa3oBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOE€  IpU  HU3YyYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3a1a4, YMEHHME BBIIBUIATb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
¢duznueckux 3aaay.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJISAIOUIEH mpeaMeTHoll oOnactu «Marematuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPY>KAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE€  YMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaX, MOAEISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMPOBAaTh TE€OMETPUYECKHUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTrO MOCTPOEHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJICHUHN PACCYKICHUN;

(opMUpOBaHNME YMEHHs BIAJE€Thb METOJAMHU JI0Ka3aTEIbCTB U aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B



XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHUpOoBaHUE TMPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEeNIbCTB  IpHU
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIU aKCUOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIJICKTYAJIbHBIX H  TBOPUYECKUX
CIIOCOOHOCTEW 00YJarOIIMXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIICHHS, UHTEPECA K U3YYCHUIO T€OMETPUU;

dbopmupoBaHre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PACHO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YUECHUU JPYTUX
y4€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEaJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPIIPETALUY MOJTYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSAMHU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBiusroTcs: «lIpsiMble ©  TJIOCKOCTM B TPOCTPAHCTBEY,
«MHuororpannuku», «Tema  BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpOBHE OOyYCHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIep>KaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pachpenensercs He TOJBKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaiabHoil padouyeit
MPOrpaMMBbl, paclpeleEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSMHU U HaBBIKAMU MOCIEI0BATEIBHO U MOCTYIATENIBHO, C
COOJIIOJICHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYalOUXCs, pACIIUPS U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOecreyuTh yriayOn€HHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYaIOIMUXCS K MPOAOJDKEHHUIO H3YyUYCHHS MaTeMaTHUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 IpoecCHoHaTBFHBIM 00Pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
NapajulesIbHble W CKpelmBaromuecss mnpsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
¢buryp B napayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (UIryppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JINHEWHBIM yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOIPAHHBIC YTJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]; YW  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOTOorpaHHuka. Teopema Diliepa.
[TpoctpanctBennass Tteopema I[ludaropa. Ilupamuga: n-yronbHas mnHUpamMuaa,



npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIpaBUIbHOW NHMpaMubl. lIpaBuiibHBIE MHOTOTPAaHHMKHU: IIPAaBHJIbHAs IpU3Ma U
IIpaBWIbHAs NUpaMuAa, IPAaBWIbHAs TPEYroJIbHAS NUPAMHMAA W IPABUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
JTOACKAdIP U UKOCADIP.

Beruncienne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH MPABWIBHON HUPAMUJBL,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBUIBHOM MHOTOIPDAHHUKE: CUMMETPHS
napajJielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
UpamMuIbl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClI0KeHUs] BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[TonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loOKEHHMM BEKTOpAa IO TPEM
HEKOMIUIAaHApHbIM  BekTOopaM. IIpsmoyrosipHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
napa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJILHOTO Tapajuienenunena u cieactBus u3 He€. OObEM mpsMoil U



HAKJIOHHOW MPU3MBI, MIIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBOTo
CErMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAaHHAas OKoJo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIHUCAHHOW B MHOTOTPAHHHK WA TEJO
Bpall[CHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPaIllCHUS: CEUCHUS LIJIMHIPA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIINE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ] CIE0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METO/ NepeHOca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucreMma KoopauHaT B mpocTtpancTBe. KoopauHatel BekTopa. Paznoxkenue BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJA MpPU PEHIEHUH TECOMETPUUYECKUX
3a1ad.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwkenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHWH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIaHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYroe€), yMEHHue
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, cPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHIKEHUN HAYKM W JCSITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

chOPMHPOBAHHOCTh, yMEHHS TPUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHON JIEATENbHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpLIAaTh OCO3HAHHBIM BHIOOD



Oynymelr mnpodeccnr ¥ peaqu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIUTAHME!

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEMAaTHYECKUX 3HAHWW JId pelieHdus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOM  TMPaKTUKH, ITOHUMAHHE
MaTeMaTUYECKOW HayKh Kak c(epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTUS I[UBUJIW3AIMH, OBJIAJEHHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTypOM KaK CpEeJICTBOM TO3HAHMS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble jornueckue aeiicTBUs:

BBISABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHWH MEXAYy MOHATUSIMH, (POPMYyIHPOBATH
OIpeJEeNeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCcU(UKaIH,
OCHOBaHUS /J1s1 000OIEHMS U CPaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpIUTENIbHbIE U OTPULIATENIbHbIC, €AMHUYHbIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBIABIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JleJIaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOBI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEILCHHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOTO 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBENEHHOTO  HAOMIOJEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKkKe BBIABUTATD
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

BBISIBIIATH J€(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHPOPMAIMIO DPA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeassMu OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJYy PEIICHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXXJICHUS 3a/i1aBaTh BOMPOCHI TIO CYIIECTBY OOCYXIAaEeMOU TEMBHI,
npoOJIeMBl, pelraeMo 3ajadyd, BBICKA3bIBaTh HICH, HAICJICHHBIC Ha IOHUCK
pellIeHUsI, COMOCTABJISTh CBOU CYXIEHUS C CYXKICHUSMU JPYTUX YYaCTHUKOB
Jyanora, oOHapyXKUBaTh Pa3jMyue U CXOJCTBO MO3UIIUM, B KOPPEKTHOU (dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;



MPEACTABIATh PE3YIbTATHI PEUICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa pErIeHUs
MaTEeMaTUYECKOM 3aJ1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYTBHON
paboThl MpU pelieHUd YYeOHBIX 3a7ay, MPUHUMATHL I1€JIb COBMECTHOM
NeSATEIbHOCTH, IMJIAHUPOBATh OPraHM3ALMI0O COBMECTHOW pPabOThl, pacmpeneisirh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUIN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:
e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
peleHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;



MPUMEHSITh aKCUOMbBI CTEPEOMETPUU U CIEJACTBHUS U3 HUX IPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh MOHSITUAMH, CBA3AHHBIMU C yrjaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPIMON U
IJI0CKOCTBIO;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAaHHUKOB (MIpU3MA,
nupamuza, NpsMOYTOJIbHBINA Napaienenunea, Kyo);

KJIaccu(pUIMpoBaTh ~ MHOTOTPAHHMKH,  BBIOMpass  OCHOBaHUS IS
KJ1accuuKaluu;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJTHSATH napajuiesibHOE, LHEHTPATbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IIIOCKOCTH, BBITIOJHATH W300pakeHust puryp
Ha [JIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PAa3JIMYHBIMU METOJIAMH, BBITIOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOMIAAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (hOpPMYIT;

CBOOOJTHO OIEPUPOBATH MOHSTHSIMU: CHMMETPHUS B TPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
buryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemath 3aJaud Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHHN W
HaxO0XJICHUE TE€OMETPUYECKHX BEIMYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMaTUYECKUX 3374 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH,;

NPUMEHSTh MPOCTEHIIME NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, NPEOOpPa30BBIBATH M HWHTEPIPETUPOBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTYpax, TMPEJACTAaBICHHYIO Ha
yepTexax U pUCYHKaX;



OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATh M
aHAJM3UPOBATh PEATbHBIE CUTyallld, NMPUMEHATh MU3YYCHHBIE NMOHATHUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4yecku  CcHOopMyIHpOBAHHOM
npoOeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEOpEM, ammnapara ajreOpbl, pellaTb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKUX BEIUYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOIHO ONEpUPOBaTh MOHATHSAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEepUPOBATh MOHATUAMHM, CBSI3aHHBIMH C TEJIAMH BPALIECHUS: [IUIHHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacrno3HaBaTh Tejla BpauleHus (LIWIMHAP, KOHyC, cdepa U 1map) U
OOBSICHATH CIIOCOOBI MOY4YEHUS TEJ BpaLCHMS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJIHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHHS,
O0OBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB M TENl BpalllCHHS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOpMYJT;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSMU TeJ
BpallleHusi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OTNKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK HIIN TEJO
BpalICHUS;

BBIUUCIISATH COOTHOLIEHUS MEXY IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
IMOI0O0OHBIX TEN;

nU300pakaTh M3y4yaemble (UTYpbI, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUYEHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;



pelIaTh TEOMETPUUECKUE 3aaUM HA BBIUKMCIIEHUE YIJIOB MEXKIY MPSAMBIMU
U IUIOCKOCTSIMHU, BBIUYHCIICHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIEHUU;
CBOOOJTHO ONEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMU C JIBDKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOHATh M300paX€HUsI MHOTOIPAHHUKOB U TeJl BpAlllCHUS MpU
MapaJyICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30oBaHus MOA00US;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LMIMHIIPA
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CEYeHHs KOHyca (TapaijieibHble
OCHOBAHUIO U MPOXO/SIIUE YePE3 BEPILNHY), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI INOCTPOCHMSI CEUYEHUH: METOJA CIENOB, METOJ
BHYTPEHHETO IPOECKTUPOBAHHUSI, METO/I IIEPEHOCA CEKYIEN TUIOCKOCTH;
JIOKA3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh T€OMETpUYECKHe (AKThl ISl PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MOPEANOJararolinX HECKOJBKO IIaroB PpELICHUs, €CIU YCIOBUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opMme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HAax0KJICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbICE  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUH, IPUMEHATh U3YUEHHBIC
IIOHATHs, TEOpPEMBbI, CBOWCTBA B IIpoOLECCEe IIOMCKAa  pPELICHUs
MaTeMaTh4ecku  CHOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTYyallMH Ha SI3bIKE T'€OMETPUH, HCCIIEIOBATh MOCTPOECHHBIC
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TOHSATUH M TEOPEM,
anmapara anreOpbl, peniaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
Hax0XJICHUEM F€OMETPUUECKUX BEJINYNH;

UMETh TPEJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N¢ KonuyecTBo yacos
DJIeKTPOHHbIE
n| HaummeHnoBaHme pa3gesioB u (undposbie)
KoHnTpoabn IIpakTHYeck
/ | Tem mporpaMmsl Bcero o0pa3oBaTe/bHbIE
ble paboThI ue padboTsbl
n pecypcsbl
BBenenue B ctepeoMeTpuio 23 1
B3anMHoe pacnonoxenue 5 1
HPSMBIX B IPOCTPAHCTBE
[TapayieabHOCTB HPSIMBIX U 8
IJIOCKOCTEN B MIPOCTPAHCTBE
[lepnieHIUKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYribl ¥ paccTosHUS 16 1
MHororpaHHuKu 7 1
BekTopsl B mpocTpaHcTBE 12
[ToBTOpeHue, 060061IeHUE U 5 )

cHCTeMaTHU3alus 3HaHU!




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KJIACC

Ne KosnunyectBo 4yacos
DJIeKTPOHHbIE
Haumenosanue
(undposbie)
Il | Ppa3fejioB U TeM Konrpoasnsr | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/ nporpaMmal e padoThl e padoThI
I pecypcsl
A
HaJIUTUYECKas 15 1
reOMETpUs
[ToBTOpEHwue,
600
00001IeHNE U 15 1
cucTeMaTu3alus
3HAHUU
OO0BEM MHOTOrpaHHUKA 17 1
Tena Bpamenus 24 1
ITmomanu
IIOBEPXHOCTU U 9 1
00BEMBI KPYTJIBIX TET
JBrokeHus 5 1
[ToBTOpEHME,
6006
00001IeHNE U 17 5
CUCTEMATH3aLMs
3HAHUM
OBILEE KOJIMYECTBO
YACOB I1O0 102 8 0
I[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

N KosmuecTBo yacos
n KonTpounb
Tema ypoka Bce P IpakTuyec
/ HbIE
ro KHe padoThl
n padoThI

Jara
U3y4eH
usi

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibH
ble pecypchl

OcHoBHbIE TIpaBUIIA
U300paKeHHs Ha PUCYHKE
IUIOCKOCTH, MapaijiebHbIX 1
PSMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka

[TonsTHS cTepeoMeTpHH:
TOYKa, MpsMasi, IIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBuiIa N300paskeHus Ha 1
PHUCYHKE TIJIOCKOCTH,
napaIeNbHBIX MPSIMBIX
(OTpe3KOB), cepeAMHBI OTPE3Ka

[ToHsTHS: IepeceKarouecs
IUTOCKOCTH, MTEPECEKAIOIIHECs
npsiMasi ¥ MII0CKOCTb;
HOJYTIPOCTPAHCTBO




[TonsTust: mepecexarouecs
IJIOCKOCTH, IepeceKarorecs
npsiMasi ¥ MI0CKOCTh;
MOJIYTIPOCTPAHCTBO

MHOrorpaHHuKH,
M300paxKeHue MPOCTEHIINX
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHoOrorpaHHuKH,
n300pakeHre MPOCTEUIINX
IPOCTPaHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AxcuoMel CTCPCOMECTPHUH U
MNEPBLIC CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJCTBUS U3 HUX




AXCHOMBI CTEpEOMETPUH U
HepBBIC CIEJCTBUS U3 HUX.
CriocoObI 3a1aHUS MIPSIMBIX U
TUIOCKOCTEH B MIPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IJIOCKOCTER

10

N3o00pakeHne ceueHmi
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST YEpe3 UxX
pe&opa. Nzo0pakeHune
MEPECEUCHUS TIOJTYUEHHBIX
mockocrell. PackpammvBanue
MOCTPOEHHBIX CEUCHUH
pa3HBIMH IIBETAMU




11

N3o0pakeHune ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3o0pakeHue
[epeCceYEHUS MOTYUEHHBIX
mockocreil. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAaMU

12

N3o0pakenune ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpbIE TPOXOJST UYEpe3 Ux
pEbpa. N3o0pakenue
MEePECEUCHUS TTOJTYUEHHBIX
IJIOCKOCTEN. PackpaiumBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMH IIBETAMU




13

N3o0pakeHune ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3o0pakeHue
[epeCceYEHUS MOTYUEHHBIX
mockocreil. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAaMU

14

Meton cnenoB s
MOCTPOEHUS CEUCHUI

15

Meron cnenos s
MMOCTPOEHUS CEUCHUH.
CaolicTBa nepeceyeHuit
HPSIMBIX U IIJIOCKOCTEMN

16

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CaolicTBa nepeceyeHuit
HPSIMBIX U IIJIOCKOCTEMN

17

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YEPTEIKEH 1 3aIUCh
I1arOB MTOCTPOCHHSI




18

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKEH U 3aIUCh
[1aroB MOCTPOCHUS

19

ITocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTemeI?I H 3a11ucChb
raroB NOCTPOCHUA

20

ITocTpoeHue ceueHunii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. CoznaHue
BBIHOCHBIX YEPTEXKEH U 3aIuCh
I1aroB MOCTPOCHHUS

21

IToBTOpEHME MIIAHUMETPUN:
Teopema o
IIPONOPLUOHAIBHBIX OTPE3KaxX.
[Tono6ue TpeyroasHUKOB




22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BHIHOCHBIX
yeprexax. Mcropus pa3surus
IUIAHUMETPUH U
CTEpEOMETPUN

23

KontpomnbHas padora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

BzaumHoe pacnionoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaromecs npsmele.
IIpu3HaKy CKpenMBarOMMXCA
npsaMmeix. [lapamiensHbie
IPsSIMBIE B TIPOCTPAHCTBE




25

Teopema o CyliecTBOBaHUH U
€AMHCTBEHHOCTH MPSMOi
napasuleibHON JaHHOU
MPSMOM, MPOXOASIICH yepe3
TOYKY MPOCTPAHCTBA U HE
JeXalled Ha JaHHOM IIPSIMOM.
JlemMma o nepeceueHnn
napaieIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapajuienbHOCTB Tpex
npsiMbeix. Teopema o TpEx
napajieIbHbIX MPSMBIX.
TeopeMa 0 CKpelIMBaIOIIHUXCA
MPSIMBIX

27

[TapannensHoe
npoekTrpoBanue. OCHOBHBIE
CBOICTBA MAPaIJIETBHOTO
MMPOCKTUPOBAHUA.
N3o06paxenue pa3Hbix GUryp
B [TapaJUIEIbHON IPOEKIINU




28

IleHTpanbHas IpOEKIU. YTOII
C COHAIpaBJIEHHBIMU
CTOpPOHAMHU. YTOJ MEXAY
IPSIMBIMU

29

3amaun Ha JOKa3aTeNIbCTBO U
UCCJIEIOBaHKE, CBA3AHHbIE C
pacMoI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3Hak
NapajuIeJIbHOCTH IPSIMOU U
iockocTu. CBolicTBa
NapajuIeJIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuyeckue 3a1aun Ha
BBIYUCICHUC N
JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO IPSMBIX U
IJIOCKOCTEN B IMIPOCTPAHCTBE




32

IToctpoenue ceuenns,
IIPOXOJAIIETO Yepe3 TaHHYIO
IPSIMYIO Ha 4YEPTEXKE U
NapajuIeJIbHOTO IPYron
npsiMoil. Pacu€r oTHOLIEHHI

33

[TapannensHas npoekuus,
NPUMEHEHHE /ISl TIOCTPOCHUS
cedeHuil Kkyda u
napannenenunena. Cpoictaa
napaJuleIenuIea u Mpu3Mbl

34

HapanneanHe IIJIOCKOCTH.
HpI/I3HaKI/I napajiyieJIbHOCTH
ABYX IUIOCKOCTEM

35

Teopema 0 nmapamieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTH,
MIPOXO/SIIEH Yepe3 TOUKy, He
MPUHAISKALTYIO TaHHOU
MJIOCKOCTH U CIIEJICTBUS U3
HeE




36

CaolicTBa napamieabHbIX
IJIOCKOCTEH: O
MapauIeIbHOCTH TPSIMBIX
MepeCceUCHHs TIPH
MIePECCUCHHH JIBYX
napajuieIbHbIX MJI0CKOCTEH
TpeTben

37

CBoiicTBa napajyIeIbHbIX
IUIOCKOCTEM: 00 oTpe3Kax
napauieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXITY
napajuieIbHbIMU

IIJIOCKOCTAMMU; O IICPECCUCHUU

IPSIMOM C IByMs

napajiCJIbHbIMH ITINIOCKOCTAMU

38

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mIockocTH

39

HOBTOpCHI/IeZ TPUTOHOMCTPUSA

IPSIMOYTOJIBHOTO
TpeyrojbHUKa

40

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJenenuneaa




41

Brprunciienue 1yiMH OTPE3KOB B
KyOe U mpsIMOYTOJIbBHOM
napajuiejaenunee

42

IlepneHquKyISPHOCTD NPSMON
u 1iockocty. [Ipusnax
NEPIEHAUKYJIIPHOCTH IIPSIMOU
Y IUIOCKOCTH

43

[leprieH IUKYISIPHOCTD MPSMOMA
u tiockoctu. [TpusHak
NEPIEeHIUKYIIPHOCTH MPSIMOU
U TUIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOIALLEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHEHANKYISIPHOHN K
IUIOCKOCTH

45

[Inockoctu n
NEepPHEHANKYISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

[Tnockoctu u
NEPIEHIUKYIAPHBIE UM
HpS[MBIe B MHOFOFpaHHI/IKaX




47

[leprienquKynAp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHuKyspa
U3 TOUKH Ha IPSIMYIO

48

[lepnenauKkynsip 1 HaKJIOHHA.
[TocTpoenne nepneHauKyIspa
13 TOYKU Ha IMPSAMYIO

49

Teopema o Tpéx
HepreHuKysapax (npsmas u
oOpatHast)

50

Teopema o Tpéx
NepreHuKysapax (npsmas u
oOpatHasi)

51

Yron mexny
CKPELIMBAIOIIMMUCS TPSIMbIMU

52

[Tonck neprieHIMKyIApHBIX
HpHMBIX C IIOMOIIIBIO
NEepPHEHANKYISIPHBIX
MJIOCKOCTEeM

53

OpTtoronansHoOe
MIPOEKTUPOBAHHE

54

[TocTpoenue ceuenunit kyoa,
MIPU3MBI, IPABUIIBHON
MUPAMHUJIBI C TOMOUIBIO
OpPTOTOHAJIBHON IPOEKIINU




55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OpPTOTrOHAJILHOU MPOEKIINH

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

57

[Ipu3nak
NEPIEHIUKYJIIPHOCTU IPSIMON
U IJIOCKOCTH KaK CJIEACTBUE
CUMMETpUU

58

IIpaBunbHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKH
JI0 TIIIOCKOCTH

59

IIpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuii OT TOUKH
JI0 MJIOCKOCTH

60

CrniocoObl 0nyCTUTh
HEPIEHIUKYIIAPHIL:
CUMMCETPUs, CABUT TOYKH I10
napasuiebHON MPAMON




61

CnBur no HenapamieabHON
psIMOM, U3MEHEHUE
paccTosaHuin

62

Konrponbnas padora
"B3aumHOe pacmnosioxkeHue
IPSIMBIX U IIJIOCKOCTEHN B
npocTtpascTae”

63

IToBTOpEHME: YroiI MEXIY
MpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIbHOM TPEYIOJIbHUKE,
TeopeMa KOCUHYCOB

64

IToBTOpEHME: YroiI MEXIY
CKPELIUBAIOIIUMUCS IPIMBIMU
B [IPOCTPAHCTBE

65

I'eomeTpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHHKAX

66

JIByrpansslii yroa. CBoicTBO
JUHENHBIX YTJIOB IBYTPAHHOTO
yria




67

IlepnenaukynspHsie
miockoctu. CBoMcTBa
B3aMMHO MEPHEHIUKYISAPHBIX
IUIOCKOCTEH

68

IIpusnax
MEPIECHINKYISIPHOCTH
MIJIOCKOCTEH; Teopema o
psAMOI IiepeceueHus IByX
IJIOCKOCTEM
NEePHEHANKYIISIPHBIX TPEThEU
IUIOCKOCTH

69

IIpssmMoyronbHbII
napaujenenunes; Kyo;
WU3MEpEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleenune1a

70

Teopema 0 nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEICTBHE U3 HEE

71

CrepeomeTrpuueckue u
NPUKJIAIHBIE 3a/1a4H,
CBs3aHHBIC CO B3aUMHBIM
PacCIoJIOKECHHUEM NIPAMBIX U
TUTOCKOCTH




72

[ToBTOpEHME:
CKpEIIMBAIOIINECs MPsIMbIE,
napasuieNibHbIe MJIOCKOCTH B
CTaHIapPTHBIX
MHOTOIPaHHHUKAX

73

[Tapa mapannenbHbIX
IJIOCKOCTEMN Ha
CKPEIIUBAIOIINXCS MPAMBIX,
paccTosiHue MexIy

CKPCIIUBAOIUMUCA ITPAMBIMHA

B IIPOCTHIX CUTYyAIUAX

74

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IpsIMO 10 TIJIOCKOCTH

75

Brruucnenue paccrossHum
MEXIY CKPELIUBAOIIUMUCS
IPSAMBIMH C IIOMOLIBIO
NEPIEHANKYIIIPHON
IIJIOCKOCTH

76

Tpé€xrpanHslii yro,
HEPABEHCTBA IS
TpEeXTpaHHbIX yriaoB. Teopema
[Tudaropa, Teopemsr
KOCHHYCOB M CHHYCOB ISl
TPEXTPAHHOIO yIJIa




77

DIeMeHTHI ChepruIeCKOi
FEOMETPHH: Te0/Ie3UUECKUe
JIMHUM Ha 3emiie

78

KonTponpHas padota "Yrisl u
paccrosiHus"

79

CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
9JIEMEHTHI"

80

[Tupamupaa. Buasl nupamu.
[IpaBuibHas nupamuaa

81

[Tpusma. IIpsimast u HakIIOHHAS
npu3Mel. [IpaBunibHas npusma

82

[Ipssmoit napannenenunen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

83

BrImykiible MHOTOTpaHHUKH.
Teopema Ditnepa

84

Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBuibHbIE U
NOJIyTIpaBUIIbHBIE
MHOTOTpaHHUKHU

85

KonTponsHas padora
"MHororpaHHuku"




ITonsTue BexkTopa Ha

86
IUIOCKOCTH U B IIPOCTPAHCTBE

87 | Cymma BEKTOpOB

88 | Pa3HOCTH BEKTOPOB

89 | IlpaBwiio nmapamienenumneaa

90 YMHOXK€EHHE BEKTOpa Ha
YHUCIIO
Pa3znosxenne BexTopa 1o

91 | 0a3ucy Tpéx BEKTOPOB, HE
JIeKalUX B OJHOH IIOCKOCTH

92 | CxamspHOe poH3BeICHHUE

93 Brruucnenue yrina mexuy
BEKTOPAMH B IIPOCTPAHCTBE

94 IIpocreiimue 3anauu ¢
BEKTOpaMHU

95 [Ipocreitmue 3anauu ¢
BEKTOPAMH

96 [Tpocreiimue 3agaum ¢
BEKTOPAMHU

97 [Tpocreiimue 3agaum ¢

BEKTOpPaMH




O060061EeHNE U

98 . 1
CUCTeMAaTH3AIHsI 3HAHHHA

99 0O00011eHuEe 1 ) 1
cUCTeMaTH3aIHs 3HAHUH

10 | Uroroas KOHTpOJBbHAS 1

0 pabora

10 | Hroropas KOHTPOJbHAS 1

1 pabora

10 | OO6oO6menue u 1

2 cUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME




11 KJIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

KonTpoan
Hble
padoThI

IIpakTHyec
KHe padoThl

Jlara
H3yUeH
us

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibH
ble pecypchl

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IIJIOCKOCTH U B
npocTtpaHcTae"

[ToBTOpEHME TEMBI
"CkansipHoe POU3BEACHUE
BEKTOPOB"

IToBTOpEHUE TEMBI
"Beruncnenue yria Mexuy
BEKTOPAaMH B IIPOCTPAHCTBE'

'

[ToBTOpEHME TEMBI
"VYpaBHEeHHE MIPSIMONH,
MPOXOISIIEH Yepes3 ABe
TOYKH"

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3KaxX




YpaBHEeHHE IIJIOCKOCTH,
HOpMaJb, ypaBHEHUE
IJIOCKOCTH B OTpE3Kax

BexropHoe nmpousseeHue

JInneliHbIC HEPABEHCTBA,
JINHENHOE
IIPOrpaMMHUPOBAHHE

JInneliHbIE HEPABEHCTBA,
JIMHEHHOE
IIpOrpaMMHUpPOBaHUE

10

AHaUTHYECKUE METO/IbI
pacuéra yria Mexny
IPSIMBIMU B
MHOTOTpaHHUKAX

11

AHaTUTHYECKUE METO/IbI
pacuéra yria Mexny
TUIOCKOCTSIMH B
MHOTOTpaHHUKAX

12

dopmyiia pacCTOSIHUS OT
TOYKH JI0 MJIOCKOCTH B
KOOpJMHATAX

13

Haxoxnenue pacctostHui OT
TOYKH JI0 TITIOCKOCTH B KyOe




14

Haxoxnenue pacctostHui OT
TOYKH JIO IUNIOCKOCTH B
MPaBUIILHON TUPaMHJIC

15

KonrponsHas pabora
"AHaUTHYECKAs
reomeTpus”

16

CedeHuss MHOTOIPaHHUKOB:
CTaHJIapTHbIE
MHOTOT'PAHHUKH

17

CeueHurss MHOTOTPaHHUKOB:
METOJI CIIEIOB

18

CeueHrs MHOTOTPaHHUKOB:
CTaHJIapTHHIE IJIOCKOCTH,
HGpGCC‘-IGHI/ISI prIMI)IX nu
TIOCKOCTEH

19

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

20

[TapamiensHbIe IpsIMBIE U
IJIOCKOCTH: pacyer
OTHOLIEHUH




21

[TapannensHbie psiMbIE U
IJIOCKOCTH: YTJIBI MEXKIY
CKPEIMBAIOIIUMUCS
PSIMBIMU

22

IlepneniuKynspHbIe
IIPSIMBIE U TUIOCKOCTH:
CTaHJapTHBIE MaPBI
NIEPIECHIUKYIISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU
MHOI'OTPaHHUKOB

23

[lepnieniuKymnsipHbIe
IPsIMbIE U TJIOCKOCTHU:
TeopeMa O Tpex
MepIEeHIUKYIIApax

24

[lepnienauKynsapHbIC
IIPSIMBIE U TUNIOCKOCTH:
BBIUHCIICHUS JIUTUH B
MHOTOTpaHHUKAX

25

[ToBTOpenue: miomaan
MHOTOYTOJIbHUKOB,
(hopMyIBI 715 TUTOIACH,
COOOpaKeHHSI TIOTOOMS




26

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHHKOB,
bopMyJIBI IS TUTOIIAEH,
COOOpaXeHHsI TOA00MS

27

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIACH,
COOOpaKEeHHS TIOI00MS

28

IImomann ceuenuii
MHOTOTPaHHUKOB: TUIOIIATU
MMOBEPXHOCTEH, pa3pe3aHust
Ha YacTH, COOOpaskeHus

o 100Ms

29

[Imomanu ceuenui
MHOTOTPaHHUKOB: IUIOIIAIN
ITOBEPXHOCTEN, pa3pe3aHust
Ha 4acTH, cCOOOpakeHus
noaoous




30

KonTponbnas pabora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

31

O0BéM Teita. O0beEM
MPSMOYTOJIBHOTO
napajuiesenuneia

32

3ama4yn 00 yaBOCHUHU Ky0a, O
KBaJIpaType Kyba; o
TPUCEKIIMHU YTja

33

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumne/1a

34

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C BHIYHUCIICHUEM
00BEMa MPSAMOYTOJILHOTO
napajuiesienunena

35

O0BEM npsIMOit TPU3MBI

36

CrepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB MPSAMOI TPU3MBI




37

IIpuknanseie 3anaym,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Berancnenmne o0bEMOB TeIT ¢
TIOMOIIBIO OIIPENEIIEHHOTO
unrerpaia. O0bEM
HAKJIOHHOU MPU3MBI

39

Berancnenmne o0bEMOB TeIT ¢
TIOMOIIBIO OIIPENEIIEHHOTO
uHTerpaia. Oobem
MTUPAMUJIBI

40

®opmyna oobEmMa
nupamuibl. OTHOILIEHUE
00BbEMOB MUPAMHU/] ¢ OOIIUM
yIJI0M

41

®opmyna oobEmMa
nupamMuel. OTHONIEHUE
00BEMOB MUPaMU/T C OOIITUM
yIJoM

42

CrepeomeTpuieckue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
HaKJIOHHOM MPU3MBbI




43

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
TUPAMUJIBI

44

[IpukiiagHele 3aga4u 1o
teme "OO0BEMEI Te",
CBsI3aHHBIE C 00BEMOM
HAaKJIOHHOH IPU3MBbI

45

[IpukiaaHbie 3a1a49M 110
teme "OOBEMEI TEIT",
CBSI3aHHBIE C 00BEMOM
MTUPAMUIBI

46

[Ipumenenne 0ObEMOB.
Brruncienue paccTossHus 10
IIJIOCKOCTH

47

KonTtponbHas pabora
"O6BEM MHOTOTpaHHUKA"

48

[unueapuaeckas
MMOBEPXHOCTh, 00pa3yroIne
HWIAHAPUYECKON
MMOBEPXHOCTHU

49

Humuuap. Hpamoi
KpYroBOW IWJIAHJIP.
[Imomaae moBepxXHOCTH
HAJTUHIPA




50

Konunyeckast moBepXHOCTb,
o0pa3ymolre KOHU4eCKOn
noBepxHocTU. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO, TTapauIeIbHON
IUIOCKOCTH OCHOBaHUS

52

VY ceu€HHbIl KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITnowane OOKOBOM
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

54

IImomane OOKOBOI
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

55

CrepeomeTpruueckue 3a1auu
Ha JIOKa3aTeIbCTBO U
BBIYHCIICHHE, TOCTPOCHUEM
CeUeHUH IIWINHIPA, KOHYCa




56

CrepeomeTrpuueckue 3a1a4u
Ha JJ0Ka3aTesbCTBO U
BBIYHMCIIEHHE, IOCTPOECHUEM
CEYEHU LIWIMHAPA, KOHYCa

57

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl 1 mapa
¢ mockocThio. Kacanue
11apa u cgepsl IIOCKOCTHIO.
Bun u nzobpakenue mapa

61

[Tepeceuenue cdepsl u mapa
¢ iockocThio. Kacanue
mapa 1 cepsbl MI0CKOCTHIO.
Bun u nzobpaxenue mapa

62

VYpaBuenue cepsl.
[Tnomane chepor u e€
yacTeu




63

Cummerpus chepsl u mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JJ0Ka3aTesbCTBO U
BBIYMCIICHUC, CBA3aHHBIC CO
cdepoit u mapowm,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTpruecKkue 3a1aun
Ha JIOKa3aTeIbCTBO
BBIUUCIICHHE, CBSI3aHHBIC CO
cthepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
TUTOCKOCTBIO

66

[MpuknagHele 3a1a4mn,
CBsI3aHHBIE CO chepoit 1
IapoM

67

[ToBTOpEHME: OKPYKHOCTH
Ha IIJIOCKOCTH, BBIYUCIICHU S
B OKPY)KHOCTI/I, CTaHJIapTHI)Ie
mog00us

68

Paznuunble KoMOMHAIIMY TET
BpalIeHUs U
MHOT'OTPaHHUKOB




69

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

70

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

Kontposbnas padora "Tena
Y MOBEPXHOCTH BpanieHus"

72

O6béMm nununapa. Teopema
00 00BEME MPIMOTo
HUAJTUHIpPA

73

Brrancinenne 00bEMOB TeI C
MTOMOIIBIO OTIPEAENIEHHOTO
unTerpana. O6bEéM KoHyca

74

[Tnomaau OOKOBOH U
MIOJIHOM MMOBEPXHOCTH
KOHYca

75

CrepeomeTpuiecKkue 3a1auu,
CBS3aHHBIE C BHIYUCIICHHUEM
00BEMOB IUITUH/IPA, KOHYCA




76

[Ipukiiaguele 3aga4u 1o
Teme "OO0BEMBI U TUIONIAAN
MOBEpXHOCTEH Ten"

77

O06BEM mapa u I1apoBOro
cekropa. Teopema 00
o0Béme mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue
3aj1a4M, CBSI3aHHBIC C
BBIUUCIICHHEM 00BhEMOB
1rapa, rapoBoro CerMeHTa u
IIIAPOBOT'O CEKTOpa

78

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUJIOMIAJIBI0 Cephl.
CoOOTHOIIICHUS MEXTY
IIJIOIIAIIMU ITOBEPXHOCTEN U
00bEéMaMu MOJJOOHBIX TEI




79

[TonoOuebIe Tena B
npocrpaHcTse. M3sMeHeHue
o0BEMa npu mo00uu.
CrepeomeTpuueckue 3a1auu,
CBSA3aHHBIE C BBIYUCICHUEM
00BEMOB Tell U IIoLanei
MMOBEPXHOCTEHN

80

KonTponbhas padora
"[lnomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

81

JIBM>KEeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBUKECHUU

82

Bunwl nBukenuit:
MapaJuiebHbIN MIEPEHOC,
LEHTpAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHUS,
ITOBOPOT BOKPYT IPSIMOI




83

[IpeoOpazoBanus mogo0Us.
[Ipsimast u chepa Diinepa

84

FCOMeTpI/I‘leCKI/IC 3aJa4M Ha
IMIPUMEHCHUC IBUXCHUSA

85

KonTponbnas padora
"BexTops! B ipocTpaHcTae”

86

O6o0maroiee MOBTOPEHHE
11 moHIATUN 1 METOZOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3Hanuit: "[lapamiensHOCTh
MPSIMBIX U INIOCKOCTEN B
nmpocTpaHcTae”

87

O6o061matoniiee NOBTOPEHKE
11 moHsTHI 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUA
3HaHui: "BekTopsl B
npocTpaHcTae”




88

Ob6o0mu1aromee MOBTOPEHUE
11 noHsATHIA 1 METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHuii: "BekTopskl B
npoctpaHctae"

89

Ob6o0miaromee MOBTOPEHNE
11 nousATHIA 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "OobeM
MHOTOIpaHHUKa"

90

O6o0m1aromiee MOBTOpEHUE
11 nonsTHII U METONOB
Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHui: "O0beM
MHOTOrpaHHuka"

91

Oo6o0m1aromiee MOBTOPEHUE
11 nousATHA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIUs
sHaHui: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyTibIX Ten"




92

O6o0maroriee MOBTOPEHHE
11 noHsATHIA 1 METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3AIUS
3Hanuit: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpyrJbix Ten"

93

HroroBasi KOHTpOJIbHAS
pabora

94

HrtoroBas KOHTpoOJIbHAS
pabora

95

[ToBTOpenue, 06o0IIEeHNE U
cUcTeMaTu3alus 3HaHUI

96

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAYKHU U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI




97

Uctopust pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus pasButus
CTEPEOMETPHUU KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XECHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

10

Hcropus passutus
CTEpPEOMETPUU KaK HAYKHU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX UH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI




Uctopus pa3Butus
CTepEOMETPHUU KaK HAyKH U
10 | e ponb B pa3BUTHH

1 COBPEMEHHBIX MHXCHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPHUU KaK HAYKU U
10 | e ponb B pa3BUTHH

2 COBPEMEHHBIX NH)XKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI1

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET






