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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEAHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMHUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusi» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBAaTh M HU3y4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaXx W HX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAUTH JOKA3aTEIbHbIE PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PaCCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PyHKITMOHATBHONH TPAMOTHOCTH, PEICBAHTHOW TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TMOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUW  pacrpeiensercs He TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM OOYYAIOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MpOTpaMM, OOECHeunuTh YIiIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelIMBaromuecss npsmble. [Ipu3Hakum CcKpemumBaromumxcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NaPAIIIEIBHOCTD NPSMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIENbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, Teopema O IIPAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIEHIMKYJISAPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpaslOXKEHUH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlicHUS Ha TUIOCKOCTH. Pa3BépTka mumuHAapa W KoHyca. CuMmMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOHM TPU3MBI, IIWIHHIPA, MHPaMUIbl U KoHyca. O0BEM mapa u ImapoBOro
CeTMEHTA.

KoMOuHanuyu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BImcaHHas B
MUWINHAP, ONMHMCAaHHAas OKojio muwiuHapa. Ilepecedenme cdepsl u 1mapa ¢



miockocThio. Kacanue mrapa m cdepsl miockocTeio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIHUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I11apa, METObl IOCTPOCHUS
CEYEHUU: METOJ| CIEA0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTeMa KoopauHaT B mpoctpancTBe. Koopanuatsl Bektopa. Paznoxkenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA TEPEeHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3lM4HbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMM  OOLLEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM pPELICHHs 3a/1a4H, BEIOUpaTh Coco0 petieHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAasl 1eITEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3yslbTaT padoTHl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIeHNUH 337a4 ¥ IPOBEACHUN MaTEeMaTUYECKUX PaCCYX ICHU;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU 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 TOHATUSMHU, CBSI3aHHBIMH C yIjamMud B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
UpaMU/Ia, MPSMOYTOJILHBINA TTapaUIeNIenuIe T, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINIOJIHATH napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCUCTBUS HAJl BEKTOPAMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/a4 MMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

e TPUMEHATH NPOCTEUIIHNE MPOTPAMMHBIE CPEACTBA U  DICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSATH TMOJIYYCHHBIE 3HAHUSA HA TMPAKTUKE: CPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENNA C UCIIOIb30BAHUEM T'€OMETPUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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

BBIYUCIISITh COOTHOIIEHHUSI MEXKY TUIOMIA/ISIMU MOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHE 3aJa4l Ha BBIUHUCICHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUII;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS IUIJIMH]IpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHNUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
IPUMEHEHUS 33]]aHbl B IBHOM U HEABHOU (hopMe;

pemiaTh 3aJadd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOLICHHHA U
HAXO0KJEHUE T€OMETPUUECKUX BEJIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIE  3HAHWS Ha  IPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3aJaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI
1 BBenenue B crepeoMeTpuio 23 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
B
2 SHIMHOC PACHIOTIONCIHHE HPAMBLX B 6 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
MIPOCTPAHCTBE
n .
3 APALICHBHOCTD HPAMBIX H IIOCKOCTEH 8 https://resh.edu.ru/subject/lesson/6065/start/125651/
B IIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTB MPAMBIX 1 25 https://resh.edu.ru/subject/lesson/4724/start/20411/
MIJIOCKOCTEH B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 https://resh.edu.ru/subject/lesson/6127/start/221519/
MHOrorpaHHuKu 7 https://resh.edu.ru/subject/lesson/6018/start/221550/
BekTops!l B IpocTpaHCcTBE 12 https://resh.edu.ru/subject/lesson/4758/start/21648/
IT
8 OBTOpEHHE, 0606merje 1 5 2 https://resh.edu.ru/subject/lesson/5724/start/21892/
cucreMarui3anuvs 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 6
[MPOTPAMME



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/5724/start/21892/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ KoHnTpoJbHbIe
NporpaMMbI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI
1 AHanuTH4eckas reoMeTpus 15 1 https://resh.edu.ru/subject/lesson/5723/start/149167/
I1
2 OBTOPCHHE, 0606meHI:Ie . 15 1 https://resh.edu.ru/subject/lesson/6083/start/149229/
cucreMaTrui3anusa 3HaHuu
3 O0BEéM MHOTOTPAaHHUKA 17 https://resh.edu.ru/subject/lesson/4904/start/280336/
4 Temna BpameHus 24 https://resh.edu.ru/subject/lesson/4906/start/84087/
I1 0B
5 TOMAAH TOBEPXHOCTH H OUBEMET 9 1 https://resh.edu.ru/subject/lesson/5629/start/
KPYIJIBIX TENI
6 JBro>xeHus 5 1 https://resh.edu.ru/subject/lesson/6297/start/
I1 000
7 OBTOPEHHE, 000 meHI:Ie 1 17 2 https://resh.edu.ru/subject/lesson/4911/start/23300/
cucreMaTrui3anusda 3HaHuu
OBUIEE KOJIMYECTBO YACOB I10 102 8

[NPOTPAMME



https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/6297/start/
https://resh.edu.ru/subject/lesson/4911/start/23300/

ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE MJIOCKOCTH, TTapalIeIbHBIX

MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsATHA cTepeoMETpUN: TOUKA,
psiMas, MJI0CKOCTb, IIPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, ITapaJlJICIIbHBIX

MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEpECeKarouecs npsamas
1 IJIOCKOCTB; IOJIYIIPOCTPAHCTBO

[TonsTus: nepecekaronuecs
IJIOCKOCTH, TepeceKarorecs npsmas
U IUIOCKOCTb; MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHNE
NPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCylecTBYIOIIHNX 0OBEKTOB

MHororpaHHuKu, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCylecTBYIOIIHNX 0OBEKTOB

10

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA N3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
caencTBus u3 Hux. CrocoObl 3aJaHus
MPSIMBIX U IJIOCKOCTEHN B
npoctpancTBe. O003HAUCHUS TIPSIMBIX
M TIOCKOCTEM

N300pakeHue ceueHuil mupaMuipl,
Ky0a ¥ MPU3MBbI, KOTOPbIC IPOXO/IST
gyepes ux péopa. M3obpaxenue
MEPECeUCHUS MOTYUCHHBIX




IJI0CKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYECHUH PA3HBIMU
LBETaMU

11

12

13

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. Mzobpaxenue
nepeceyeHus MoJy4YeHHBIX
IJI0cKocTeil. PackpammmBanue
MMOCTPOCHHBIX CEYEHUN Pa3HbIMU
1[BETaMU

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TIPOXOISAT
yepe3 ux péopa. M3obpaxenue
MEPECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMU
[[BETaAMHU

N300pakeHue ceueHuil mupaMuipl,
Ky0a ¥ MPU3MbI, KOTOPBIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue
NepeceueHNs MOIyIeHHBIX
IJI0cKOCTeN. PackpammuBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMU
[[BETaMHU

14

15

16

Merton cnenoB Ui TOCTPOECHUS
CEUEeHUN

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

Mertopa cnenoB Ui HOCTPOCHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

17

[ToctpoeHue ceueHuii B mupamue,
KyOe 110 TpéM TouKaM Ha p&Opax.
Co3anne BRIHOCHBIX YEPTEXKEH U
3aMuch MIaroB MOCTPOCHUS

18

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aITUCh IMAroB MOCTPOCHUS

19

ITocTpoeHue ceueHuit B mupamuie,
KyOe 1o TpéM TouKaM Ha pEOpax.




CozaHue BBIHOCHBIX YepTEKEN U
3aIHUCh 1IAroB MOCTPOEHUS

20

[ToctpoeHue ceueHuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3zanue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IAroB MOCTPOCHUS

21

22

23

24

25

26

27

28

[ToBTOpenue nnanumerpun: Teopema o
IIPOINOPLIMOHAJIBHBIX OTpE3KaXx.
[Tonobue TpeyroabHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B cCeUCHUSX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHUS TUIAHUMETPUH U
CTEpPEOMETPUU

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenuns"

B3anMHOe pacnonokeHue npsmsIx B
npocrpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haku ckpenBaromumxcs
npsMbIx. [lapaniensHble IpsMble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSMOM
napajieIbHON JaHHOW MPSMOH,
MPOXOASAIIEH uepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKaIllel Ha
JTAaHHOU npsimoil. Jlemma o
MepECeUCHNH NapaJICIbHBIX TMPSIMBIX
TIJIOCKOCTBIO

[TapannenpHOCTh TpEX MPSIMBIX.
Teopema o Tpéx mapayenbHbIX
npsmMbIx. TeopeMa o CKpelmmBaromuxcs
MIPSIMBIX

[TapannenpHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (GUTYp B MapaylieabHON
MPOEKINU

[MenTpanbHas npoeKkuus. YToiui ¢
COHAITPaBJIEHHBIMHM CTOPOHAMH. YTOJI
MEXy IPSIMbIMU




29

3amauy Ha I0KA3aTeIbCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUC U JOKAa3aTCIbCTBO,
CBSA3aHHBIE C M1APATUIEIBHOCTHIO
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASAIIETO
4yepe3 JaHHYIO MPSIMYIO0 Ha YepPTEeXE U
MapajuieJIbHOTO APYTroi MpsMOil.
Pacuér orHOIIEHNH

33

[TapannenpHas npoeKLHsl, IPUMEHEHUE
JUI IOCTPOEHUSI CEUEHM KyOa 1
napauienenumnena. CeoncTaa
napajuiefienune1a u NpusMbl

34

35

36

37

38

[TapannensHbie muockoctu. [pusnaku
MapajuIeIbHOCTU JBYX IUIOCKOCTEH

Teopema o mapanienbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIAIIEHN Yepe3 TOUKY, HE
MPUHAJICKAILYIO TAHHOM TJIOCKOCTH U
CJICJICTBUS U3 HEE

CaolicTBa napaienbHbIX INIOCKOCTEN:
0 MapaJuIeIbHOCTHU MIPSMBIX
[IEpECCUCHMS TIPU NIEPECEYCHUU ABYX
MapajuIeIbHbIX INIOCKOCTEN TPEThen

CBoiicTBa napaJiiCJIbHBIX IJIOCKOCTEM:
00 OTpE3KaxX MapaJlJICIbHBIX IMMPAMBIX,
3aKJII0YEHHBIX MCKAY MNapajlyieJIbHbBIMA
IIJIOCKOCTAMU, O IICPECCUCHUU Hp}IMOﬁ
C ABYM: MapaljICJIbHBIMHA IIJIOCKOCTAMUA

IToBropenue: Teopema [Tugaropa Ha
IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA




40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumnena

41

42

43

44

45

Brruucnienue JuinH OTpE3KOB B Ky0e U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

[TeprieHAMKYASAPHOCTH NPAMOUN 1
rwiockoctH. [Ipu3nak
MEePIEHIUKYISIPHOCTH MIPSIMOHN U
IIJIOCKOCTH

[TeprieHAMKYASAPHOCTH NPAMOUN 1
rwiockoctH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IIJIOCKOCTH

Teopema o CyiecTBOBaHUH U
€IMHCTBEHHOCTH TPSIMOM, TPOXOSIICH
Yyepes TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

[ImockoCTH M EPIIEHINKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

46

47

48

[ImockoCTH M EPIIEHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

[lepnenauKymnsip U HaKJIOHHAS.
[TocTpoeHue nepneHauKyIIspa us3
TOYKHU Ha MPSMYIO

[leprieHAUKyYNIAp U HAKIOHHAS.
IlocTpoeHnue nepneHuKysapa u3
TOYKHU Ha MPSIMYIO

49

Teopema o TpEX nepneHAnKyIIpax
(npsiMast u oOpatHas)

50

51

Teopema o TpEx nepneHAUKYIApax
(npsiMast u oOpatHas)

VYTos MeXIYy CKpEeUIMBAOIUMUCS
IPSMBIMH

52

[Tonck neprneHMKyIsIpHBIX IPSIMBIX C
IIOMOIIBIO ITEPIIEHINUKYIISIPHBIX
IJIOCKOCTEN

53

54

OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceueHuit kyoa, IpU3MBI,
MPaBUIBLHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
IIPaBWIBHON MUPaMUABI C TIOMOILBIO




OPTOTrOHAJILHOM IIPOEKIUU

56

57

58

CuMmmMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO I10ckocTu. IlnockocTu
CUMMETPUN B MHOT'OTPaHHUKAX

[Ipu3Hak neprneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK CIICACTBHE
CUMMETPUU

[IpaBuibHbIE MHOTOTpaHHUKH. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSIHUM OT TOYKHU J0 INIOCKOCTH

CriocoObl OIyCTUTh NEPIEHAUKYIISAPHI:
CUMMETpPHUS, CIABUI TOYKH 110
MapajuIeJIbHON IPSIMOU

CrBur 1o HenapajIeIbHOU MPSAMOH,
M3MEHEHHUE PACCTOSIHUIMA

62

Kontposnbnas padota "B3zanmuoe
PacCIIOJIOKEHUE IPSIMBIX U INIOCKOCTEN
B MpocTpaHcTre"

63

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

64

65

66

IToBTOpEHME: YroyI MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuyeckre METOAbI BBIYUCICHUS
yria Mexay IpsIMBIMU B
MHOT'OTPaHHUKAX

JiByrpanssbiil yroia. CBOMCTBO
JIMHEWHBIX YIJIOB ABYTPAHHOIO yria

67

[TeprieHIUKYISIPHBIC IIOCKOCTH.
CBoiicTBa B3aMHO
MEPIICHIUKYIIIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHANKYIIPHOCTH
IIJIOCKOCTEM; TEOpeMa O MPSAMOU
MEepEeCeUeHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpssMOyTONBHBIN MTapajuIeICIUIIE;
KyO; U3MEpEeHus, CBOICTBa




MMpsAMOYTOJIBHOT'O MapaJuICIICIIUIICAa

70

71

72

Teopema o nuaroHaiu
MPSIMOYTOJILHOTO TapajuielieuIeia u
CIICIICTBHE U3 Hee

CrepeoMeTpuyecKre U MpUKIaIHbIC
3aJlauM, CBA3aHHbBIE CO B3AUMHBIM
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

HOBTOpeHI/ICZ CKpCHIUMBAOIIHUECA

IIpsAMBIC, ITapaJUICIIbHBIC INIOCKOCTU B
CTAaHAAPTHBIX MHOI'OTPpaHHUKAX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAIOIIUXCA MTPAMBIX,
paccTosiHue MEXy
CKPEIIMBAIOIIUMUCS PSIMBIMU B
MIPOCTBIX CUTYAIUIX

74

Paccrosinue oT TOUKH 10 TIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

75

76

77

78

Brruncnenue pacCTOSHUNA MEXIy
CKPELIMBAIOIIHUMUCS IPSIMBIMHU C
ITOMOILBIO NIEPIEHANKYIISIPHON
IJIOCKOCTH

Tpéxrpannslii yroj, HepaBEHCTBA IS
TpexTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CUHYCOB JUIs1 TPEXTPAHHOIO yrila

DneMeHTHl cpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emile
Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaru3anuys 3HaHUH
"MHOrorpaHHHK 1 €ro 3J€MeHThI"
[Iupamupa. Buasl nupamu.
[IpaBunbpHas nupamua

81

[Ipusma. IIpsAmas u HaKIOHHAsS
npusMmsl. [IpaBunbHas npusma

82

83

[IpssMoit napaynenenunen,
MIPSIMOYTOJIbHBIN Mapaienenumnen, Kyo
Beinykiieie MHOrorpanHuku. Teopema
Olinepa

84

Beimtykieie MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunpHbIe 1




MOJIYIIPABUJIbHBIC MHOT'OTpaHHHUKN

KontponbHas padota

8 "MHororpaHHuku" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamnenenurena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
03 Brruuciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
100 HroroBast koHTpoIbHas paboTa 1
101 Hrorosas koHTpOIBHAS paboTa 1
102 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




11 KITACC

KoaunuecTBO 4acoB

Ne
Tema ypoka KonTposabHbie
n/n Bcero
padoThI

[ToBTOpenue tems! "KoopauHaTs!

1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpascTae”

5 [ToBTOpenue Temel "CkansipHoe 1
IIPOU3BE/IEHUE BEKTOPOB"

3 [ToBTOpenue TemMbl "Beruucienue yria 1
MEXK]ly BEKTOpaMH B MpOCTpaHcTre"
[ToBTOpEeHue Temsl "YpaBHeHHE

4 PSIMOM, MPOXOIAIIEH Yepes3 JIBe 1
TOYKH"

5 YpaBHEeHHE MJI0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax

5 YpaBHeHHE MJI0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1

3 JIvHeitHbIe HEpaBEHCTBA, JUHEUHOE 1
pOrpaMMHUPOBaHUE

9 JIuHeitHble HepaBEHCTBA, JTUHEMHOE 1
IPOrpaMMUPOBAHNE

10 AHaMTUYECKHE METO/IBI pacyéTa yria 1
MEXly IPSMBIMH B MHOTOI'PaHHUKAX
AHaIUTHYECKHE METOBI pacuéTa yria

11 MEXY MIIOCKOCTSIMU B 1
MHOTOTpaHHHKaX

12 ®dopmysa pacCTOSHMS OT TOUKH J10 1
IUIOCKOCTH B KOOpANHATaX

13 HaxoxaeHnue paccTossHUM OT TOYKHU 10 1
TIJIOCKOCTH B KyOe

14 HaxoxneHne paccTosiHUM OT TOYKH J10 1
IUIOCKOCTH B MPaBUJILHON TUPaMUIE

15 KonTtponbHas pabora "AHanuruyeckas 1 1
reoMeTpus”

16 CeueHust MHOTOTPAaHHUKOB: 1
CTaH/apTHbIE MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJL 1




CJICOO0B

18

19

20

CedeHuss MHOrOIpaHHHUKOB!
CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEMN

[TapannenbHble TPSIMbIE U TNIOCKOCTHU:
napasuieJIbHble CEUeHUS
[TapamienbHble TPSIMBIE U IJIOCKOCTH:
pacy€T OTHOIIECHUI

21

22

23

24

[TapaynenpHble NPAMBIE U TUIOCKOCTH:
YIJIBI MEKTY CKPEILIMBAIOIIUMUCS
MPSAMBIMHA

[lepnenauKynsipHbIE TPSIMBIE U
IJIOCKOCTH: CTaHIAPTHBIE MAPbI
MEePIEHANKYJISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOT'PAHHUKOB

[leprieHquKyNApHBIEC TIPSIMbIE U
IUIOCKOCTH: TEOpeMa O TpeX
MEePIEeHIUKYIIsIpax
[leprieHquKyNApHBIEC TIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHKAaX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI JJIsI
TJI0IIAIEH, COOOpaKEHHUS 1O 100U

26

27

28

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0MIAJIEH, COOOpaKeHUsI TO100MsT

[ToBTOpEHMeE: Mo
MHOTOYTOJILHUKOB, (JOPMYJIBI AJIs
TJI0MIAJIeH, COOOpaXKeHUsI IO 100Ut
[Tnomany ceyeHuit MHOTOTPAaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs o100us

29

[Tnomaam cedeHnii MHOTOTPaHHUKOB:
TUTIOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpaKeHUs o100us

30

KonTponbnas pabota "IloBTOpenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OIPAHHUKOB"

31

O6BéM Tena. OOBeM MPSIMOYTOIBLHOTO
napaJuleenumneaa




32

3amaun 06 yaBOoeHUH Kyda, 0
KBajipaTtype Ky0a; 0 TPHCEKIIUH yriia

33

34

35

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaslieyIeIuIe 1a

[TpuknaaHblie 3aa4u, CBI3aHHBIE C
BBIUUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO Mapajuiesienuneia

O0BEM TIPSIMON MPU3MBI

36

CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB
IIPSAMOM TIPU3MBI

37

38

[puknagHble 321241, CBI3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Beruncnenne 00bEMOB TEIT C TOMOIIBIO

onpeaenéHHoro unrerpaita. Oobpém
HAKJIOHHOM MPU3MBI

39

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobpém
UpaMUbl

40

dopmyna 00bEMa MUPaAMHIBL.
OTtHomeHrne 00BEMOB TUPAMUJ C
00LIUM YIJIOM

41

42

43

dopmyna 00bEMa MUPaMH/IBL.
OTtHo1eHne 00bEMOB TUPAMU]] C
00LINM YTJIOM
CrepeoMeTrpuueckue 3aJaun,
CBsI3aHHBIE C 00BEMAMU HAKIIOHHOMN
IIPU3MBI

CrepeoMeTrpuueckue 3aJaun,
CBsI3aHHBIE C 00BEMAMU TUPAMHU/IBI

44

IIpuknagHele 3a1a4u MO TEME
"O0BEMEBI TEN", CBSA3aHHBIE C 00BLEMOM
HAaKJIOHHOM MPU3MBI

45

46

[IpuknanHble 3a1a4M MO TEME
"O0BEMBI TeN", CBI3aHHEIE C 00BEMOM
HI/IpaMI/I)IBI

[Tpumenenne 00bEMOB. Boruncienue
PacCTOSIHUA 10 MIIOCKOCTH

47

Koutponbnas padora "O06bEmM
MHOTOTpaHHHKaA"




48

Hunuaapudeckast HOBEPXHOCTb,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH

49

s ap. [psamoii kpyrosoun
nuueAp. Inomans nosepxHocTu
LUIUHAPA

50

o1

52

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMYEeCKOM
nosepxHoctu. Konyc

CeueHue KOHYca IIOCKOCThIO,
HapajuIeJIbHON IIIOCKOCTH OCHOBAHMUS
Yceuénnslii konyc. M3o0paxenne
KOHYCOB M YCEYEHHBIX KOHYCOB

53

54

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
[Tnomags GOKOBOM MOBEPXHOCTH U
HIOJTHOW TIOBEPXHOCTH KOHYCa

55

CrepeomeTpHruecKue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CCUCHHI IIWIINH/IPA,
KOHYycCa

56

CrepeomeTpryuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
MOCTPOCHHEM CCUCHHI IIWIINH/IPA,
KOHYca

57

58

59

IIpuxnagHeie 3a1a4n, CBI3aHHBIE C
UWIAHAPOM

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

Cdepa u map

60

[Tepeceuenue cdepsl u mapa ¢
1ockocThio. Kacanue mapa u cepbl
MJIOCKOCTHIO. B 1 n3o0pakenue
mapa

61

62

63

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
MJIOCKOCTHIO. B 1 n3o0pakenne
nrapa

VYpasuaenue chepsl. [Inomans chepst u
e€ yacre

Cummerpus chepsl 1 mapa




64

CrepeomeTpruecKkue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuyuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO chepold U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

66

67

68

[IpukiaaHbie 3a1a4, CBSI3aHHBIC CO
cdepoii u mapom

[ToBTOpEHUE: OKPYNKHOCTD Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPYXKHOCTH, CTAaHJJAPTHBIC MOT00MS

Paznuunsie KOM6I/IHaI_II/II/I TCII
Bpalll€HuA 1 MHOI'OI'PaHHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

70

71

3agauu o Teme "Tena ¥ MOBEpXHOCTH
BparnieHus"

KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0béMm mmmHIpa. Teopema 06 00bEMe
MMpAMOIo mUujiInHApa

73

74

Brrunciaenne 006EMOB TEI ¢ MOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
KOHYCa

[Tnomaan GOKOBOM M MOJIHOM
IIOBEPXHOCTU KOHYCA

75

CrepeomeTpuyiecKue 3a1a4,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
WIMH]pA, KOHyCca

76

IIpuknagHele 3a1a4u MO TEME

"OOBEMBI U TIONIAIN IOBEPXHOCTEH

Tex"

77

OO0BéM 11apa U MapOBOTO CEKTOPA.
Teopema 06 00BEme mrapa. [1nomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIUHCIIEHNEM O0BEMOB
nrapa, apoBOro CerMeHTa
[IApOBOTO CEKTOPa

78

[IpuknagHeie 3aaa49u 110 TEME
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80

"O0BEMEBI TeN", CBI3aHHEBIE C 00BEMOM
mapa v Iiomaasio cepol.
COOTHOIIICHUS MEXTy IUIOINAIMHU
MOBEPXHOCTEH U 00bEMaMH MTOJOOHBIX
TEI

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
N3menenne o6bEéMa rpu mogo0uu.
CrepeoMeTprYeCcKue 3a/1a4H,
CBsI3aHHBIE C BHIYHCIIEHHEM 00BEMOB
TeJI ¥ IUTONIaJeH MOBEPXHOCTEN

Kontponsnas padora "[1nommanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBH>KEHUS MPOCTPAaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (puryp. ObuMe cBolicTBa
IBIDKECHUH

82

Buapl nBukeHHi: napawuiebHbIN
MIEPEHOC, UEHTPAJIbHAS! CHMMETPHUS,
3epKaJibHasi CHAMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

83

84

[IpeoOpazoBanus noxoous. [Ipsmas u
cthepa Diinepa

['eomeTpuueckue 3a1aun Ha
NPUMEHCHHE JIBHKCHHSI

85

86

Kontponbnas padota "BekTops! B
npoctpaHcTae”

Ob6o6maromee nopropenue 11
MIOHATUI U METOJIOB Kypca T€OMETpUHU
10-11 xiaccoB, cucTeMaTH3aIus
3HaHuii: "llapamieabHOCTh NPSIMBIX U
IUIOCKOCTEH B mpocTpaHcTBe"

87

88

89

Ob6o6maroee nopropenue 11
MOHATHH U METO/IOB Kypca reOMETPUH
10-11 xiaccoB, cucTeMaTH3aIus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

Ob6o6maromee nosropenue 11
MOHATHUI U METO/I0B Kypca reOMEeTpUH
10-11 kmaccoB, cucTeMaTHU3aAIHS
3HaHWil: "BekTopsl B mpocTpaHcTBe"

Ob6o6maroree nosropenue 11
HOHSITHH M METOJIOB Kypca TeOMETpUH




10-11 xmaccoB, cucTeMaTH3aIUsI
3HaHui: "O0beM MHOTOTpaHHHUKA"

90

Ob6o6maromee nosropenue 11
HOHSITHH M METOJIOB Kypca reOMETpUH
10-11 xmaccoB, cucTeMaTH3aIUs
3Hanuii: "O6beM MHOTOrpaHHuKa"

91

O6o6maromee nopropenue 11
HOHATHI U METO/IOB Kypca reOMETPUH
10-11 xmaccoB, cucTeMaTH3aIUs
3HaHuii: "[l1ommany NoBepXHOCTH U
00BEMBI KpyTJbIX TEN"

92

O6o6maromee nopropenue 11
HOHATHI U METO/IOB Kypca reOMETpUH
10-11 xmaccoB, cucreMaTH3anus
3HaHuii: "[lommany NoBepXHOCTH U
00BEMBI KPYTJIBIX TEN"

93
94

Wrorosas koHTpoJsibHasA paboTa

HroroBast KOHTpoNIbHAs paboTa

95

96

97

98

99

[ToBTOpeHue, 0600IICHNE 1
crucTemMaTu3alurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoMeTpUH Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK




HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME
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