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MNOACHUTEJIBHASA 3AIINCKA

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

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

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

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

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

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

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHHMMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEJCHNUN PACCYXKIACHUM;

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



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIoCOOHOCTEW 00y4aronIuxcsi, M03HABAaTEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamanich HEOAHOKPATHO. JTO TO3BOJSET OPraHM30BaTh  OBJAJICHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBECHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
M3y4YeHHUE TEOMETPUH KaK COCTaBIISIONICH yaeOHoro npeameTa «MaremMaTnkay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXKTY
oOuM 1 podecCuoHaTBFHBIM 00Pa30BaAHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapajuIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHONW MPOEKUUU. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U ITUIOCKOCTH: NEPIEHAMKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

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

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema OJiepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei

IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U
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IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI INHPAMHAA W NPaBUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETPUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJd Mexay BekTopamu. CKaaspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c



miockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpAILCHHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, oAb chepbl U €€ yacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue momodbus, romoreTus. Pemenune 3amau Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHHUIO U MPOXOSIINE YEPE3 BEPIIMHY), CEUEHU 1Iapa, METObI MOCTPOCHUS
CEYEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHuA. lIpsMoyronpHas
cucreMa KoopauHat B nmpoctpancTBe. KoopauHate! Bekropa. Pasznoxxenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aaad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. J[BUKEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOECHHUE YCTOMUYHUBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

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

TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
7



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 33/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0aeM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

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

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

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

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

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

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



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

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCICAOBaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

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

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIU4HbIX (opMax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BbICKAa3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4U, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMPATh CIIOCO0 PELIECHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

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

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

CoBMecTHAasI 1eSITEIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCH, OOCYXIaTh TMPOIECC W Pe3ylbTaT pabdoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPHUH  TIPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

¢ CBOOOHO  OMEpPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMA C  yIJaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,
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¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATH ~ MHOTOTPAHHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIS
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH NApaUIeIbHOE, IEHTPATbHOE U OPTOTOHATIBLHOE MTPOSKTUPOBAHHE
¢uryp Ha MIOCKOCTb, BHITOIHATH H300pakeHus: GUTyp Ha MIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUSI HaJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTUYECKHUX 3a]ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh NPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e U3BJICKaTh, MPEOOPA30BBIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATh  TOJIYYCHHBIE 3HAHMS HA TPAKTUKE: CpaBHUBATh W
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
nporecce TMOWCKAa PpeHIeHHWs MaTeMaTH4ecKd  chopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHSATUNM W TEOpeM, amnmapara anreOpbl, pemiaTh MPaKTUYECKHe 3aIaduH,
CBSI3aHHBIE C HAX0XKJICHHEM T'€OMETPHUUECKUX BEJIMYNH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:
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¢ CBOOOHO OIEpUPOBATh TOHATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJAMHU BpaALICHUS: HUIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrmo3HaBaTh TeJia BpalieHus (IWIMHIp, KOHYC, cepa u map) U OObICHITH
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
F€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYIT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBSA3AaHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

¢ BBIYUCIISATH COOTHOIICHHSI MEXIY IJIOIIAIIMHU MOBEPXHOCTEN U 00BbEMaMuU
ITOTO0OHBIX TEN;

e M300paxkaTh UW3y4daeMble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATh W MpeoOpa3oBbIBaTh HH(MOpPMALKIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBITIOJIHSITh OTIEpAIIUU HAJl BEKTOPAMU;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pelIaTh TEOMETPUUCCKHE 33/1a4M Ha BHIYUCIICHHUE YTIIOB MEXY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa MPU PEIICHHH;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

¢ BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs MpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUThH CEUEHWS MHOTOIPAHHUKOB U TeJl BpallleHHs: CEYEHHUs IUIUHAPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOJbl IIOCTPOECHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;
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e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o IPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

e IPUMEHATH MPOTPAMMHBIE CPEJACTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalluHd, MPUMEHSATHh W3YyUYCHHBIC IOHATHUS,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auyM, CBSI3aHHBIE C HAXOXKICHUEM TE€OMETPUUYECKUX
BEJIUYUH,;

e UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Kontpoapueie | Mpaxkruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypeh
1 BBeneHue B ctepeoMeTpuio 23 2
5 B3anmnoe pacnosioxeHne npsMbIX B 5 1
POCTPaHCTBE
3 [TapannenbHOCTh MPSIMBIX | TNIOCKOCTEH B 3
POCTPaHCTBE
4 HepHeH[[I/IIiynﬂpHOCTI) IPSMBIX H o5
TUIOCKOCTEH B ITPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuKu 7 1
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHHG, 000011IeHNE U CUCTEMATH3 AU 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne n/mm I:::FD;Z];O;::{M PASIEIOn 1 TeM Beero Konrpoasusie | Ilpakruyeckue S;ﬁff:ﬁ;:gmlim e
padoThI padoThI pecypebi
1 AHanuruueckas reoMeTpus 15 2
5 [ToBTOpEHME, 06061].[6HI:I€ u 15 1
CUCTeMaTH3alusl 3HAaHUH
OO6bEM MHOrOrpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 1
CUCTEMaTH3aIUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThbI

JlaTa
U3y4eHus:

DJIeKTPOHHbIE
uudgposbie

o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEepeOMeTpHH: TOYKa, IpsiMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IIpaBUJIa U300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AxcuoMbl CTCPCOMCTPHHU U IICPBLIC
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CICACTBHIA U3 HUX

AKCHOMBI CTEpEOMETPUHU U IIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
crneactBus u3 HUX. CrocoOsl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEopa. M3o0pakeHne epecedcHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
[IOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEdpa. M3o0pakeHne epecedcHHsI
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEepE3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

13

N300paxeHune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH

14

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI
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15

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaolicTBa nepeceyeHuid NPMbIX U
IUIOCKOCTEN

16

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3alTUCh 11aroB
MOCTPOCHHS

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHHS

19

[TocTpoenue ceveHuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTEeXKeH U 3aMuch 11aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3alIUCh 11aroB
IIOCTPOEHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazsutus

19




IUTAHUMETPUH U CTEPEOMETPUN

23

KonTponbHas padbota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoOe pacnosnoxeHue npsiMbIx B
npocrpancTBe. CKkpeluBaromuecs
npsiMble. [Ipu3Haky ckpemuBaromuxcs
npsaMbIX. [lapaiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapauIeNIbHBIX NpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapannenbHON TPOEKIUN

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: mapamuIeTbHOCTD NPSMOM U

20




IJIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJI0CKOCTH

31

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOILLIEHUN

33

HapaJ'IJ'ICJ'ILHaH IMPOCKI M, IPUMCHCHHUC
AJI1 ITIOCTPOCHU S CEUCHUM KY6a u
ImapajjyICJaCIumIicaa. CBolicTBa
HapajiiejenmIic1a 1 Npu3mMbl

34

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH ITUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
[apaJUIeIbHOCTH MPSIMBIX MIEPECEUEHNUS
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX MPSMBIX,
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3aKJIIOYEHHBIX MCXKAY napaljlCiIbHbIMU
IIJIOCKOCTAMHU, O IIEPECCUCHNN HpHMOfI C
ABYM: 11apaJlJICIIbHBIMU ITJIOCKOCTSAMUA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYT'OJILHOTO
napajulelenune1a

41

Brruucnenue aiuH OTPC3KOB B Ky6€ u
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

42

[leprieHAMKYIAAPHOCTD NPSAMOU U
mockocty. [Ipu3zHak
MEePIEHIUKYISIPHOCTU MIPSAMOU U
IIJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSMOU U
minockocty. [IpusHak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

44

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYISPHON K INIOCKOCTU

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKyIspHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX
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47

[lepnienuKynsp U HAKIOHHAS.
[TocTpoenue neprneHIuKyispa U3 TOYKU Ha

PSIMYIO

48

[lepnieHiuKynsp U HAKJIOHHAS.
[TocTpoeHue nepneHauKyIspa U3 TOUYKU Ha

PSIMYIO

49

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHast)

50

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

51

VYroa MCKAY CKPCHIMBAOIIINMHUCA
IMpsAMBIMHA

52

[Touck neprneHaANKyISIPHBIX MPSMBIX C
MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IJIOCKOCTEH

53

OpTOFOHaJ'IBHOe IMPOCKTUPOBAHUC

54

[Toctpoenue ceuennii kyoa, MpU3MBlI,
MIPaBUJILHON TUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

[Toctpoenue ceuennii kyoa, MpU3MBlI,
MIPaBUIILHON TUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO IIIOCKOCTH. IInockocTn
CUMMETPUN B MHOT'OTPaHHUKAX

57

[Tpu3HaK neprneHaAuKyIIpHOCTH NPSMOHN U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH
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58

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

60

CriocoOpl OIyCTUTh NEPIEHAUKYIISPHI:
CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3anmuoe
PacMoJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npocrpancrae”

63

[ToBTOpEHME: Yyroa MEeXAy IpSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘leCKI/IC MCTOABbI BEIYUCJIICHUA
yriia MEKAy NpsAMbBIMHA B MHOT'OT'PAHHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[Tepnenaukynspasle miockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

IIpu3Hak nepneHIuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
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nepeceyeHust IByX MI0CKOCTeM
MEPIEeHIUKYJIAPHBIX TPEThEH TIOCKOCTH

69

[IpsimoyronbHbIN Napajuieenunes; Kyo;
MU3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuleJienune1a

70

TeopeMa 0 1MaroHany MpPsIMOYTOJILHOTO
napajulesIenuIea v CIeJCTBUE U3 HeE

71

CrepeomeTpuyuecKie 1 MpUKIaJIHbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
PacIoN0KEHUEM NPSIMBIX U TJIOCKOCTH

72

HOBTOpCHI/IeZ CKpCIIUBAOIIHUECA ITPSAMBIC,
mapaJljICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa mapauiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAIOIIUMUCSA IPAMBIMU B
IMPOCTBIX CUTYAIHAX

74

PaccrosHue oT TOUYKH A0 IIJIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beluncrnenne paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIISIPHON TUNIOCKOCTH

76

TpéXrpanHblii yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIjia

77

DneMeHTHI CPepUIecKoil TeOMETPHH:
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IeoA€3NYCCKHUEC JIMHUHN Ha 3emie

KonTponbnas padota "YTisl u

78 " 1
paccTosHus

79 Cucremaru3zanus 3HaHUN "MHOrOrpaHHUK 1
U €ro 3JeMEHTHI"

80 [Tupamuna. Buasl nupamua. [lpaBunsnas 1
nupamua

81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL. 1
[IpaBuibHas mpusma

82 [IpssMoit napayenenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Brimykisie MHOTOrpanHuky. Teopema 1
Ditnepa
Brinmykuible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBunbpHbIe U OTyNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonrtponbHas pabora "MHororpaHHUKHN" 1

36 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1

IIJIOCKOCTH
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92 CkanspHoe pou3BeICHNE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O00011eHEe ¥ cucTeMaTh3alus 3HaHUI 1
99 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
100 HroroBast koHTposIbHAs paboTa 1
101 Hroroast koHTpoIbHAs paboTa 1
102 O0001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Konrpoasnbie | IlpakTuyeckue
Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypcsl

1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1

Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTOopenue temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1

MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, 1

MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MporpaMMHUpOBaHUE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
10 AHaIUTUYECKHE METO/IbI pacuéTa yria 1

MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaIUTHYECKHE METO/IbI pacyéTa yria 1

MCKAY JIOCKOCTSAMU B MHOTOTI'pPaHHUKAX
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®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxzaeHue paccTosiHUI OT TOYKHU 10
TUIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOYKHU 10
IJIOCKOCTH B MPAaBUJILHON UPAMHUJIE

15 Kontposbnas padota "AHamuTudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajulesIbHbIe CEYeHUS

20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLICHUHN
[TapannenpHble MPsMBIE U TUIOCKOCTH:

21 YTJIBI MEXY CKPELIUBAIOIIUMUCS
MPSIMBIMU
[lepnieHiuKynspHBIE IPSIMBIE U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB

93 [lepnieHiuKynspHBIE MIPSIMbIE U

IUIOCKOCTH: TeopeMa 0 Tpex

29




MePIEeHIUKYIIApax

24

IlepnenquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [UIUH B
MHOI'OTPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Ioaaen, COoOpakeHUs MoA00M

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
TIomaaen, COoOpakeHHs MO00MS

27

[ToBTOpEHUE: TIOIIAAN
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
TIomaael, COoOpakeHHs MOT00MS

28

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

29

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

30

Konrtponsnas pabdora "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
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00BEMOM MPSIMOYTOJILHOTO
napajuiesienuneaa

HpI/IK.HaI[HbIG 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHEM 00BbEMA IPSIMOYTOJIBHOTO
napajuiesienuneaa

35 OO0BEM TIPSIMOU TIPU3MBI

36 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB TIPSMOM MTPU3MBI

37 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uurerpana. O0bpém
HAKJIOHHOU MPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

39 omnpeaenéHHoro uarerpana. O0bpém
MTUPAMHU/TBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpuyecKHe 3aJ1auu, CBSI3aHHbIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOH

44 " 0

IIPHU3MBbI
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[Tpuknagueie 3agaun mo Teme "OObEMBI

45 ..
Ten", CBsI3aHHBIE C 00BEMOM TUPAMUIBI

16 [Tpumenenne 00bEMOB. Brruncienne
pPacCTOSIHUS JI0 IITIOCKOCTH

47 KonTponbras padota "O0béM
MHOTOrpaHHuKa"
Hunuaapudeckas MOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hwmmnsap. [pssmont KpyroBou LUIUHAIDP.
[Lnomaae MOBEpXHOCTU HWJIMHAPA

50 Konunyeckast moBepxHOCTh, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TIOCKOCTHIO,
MapajieIbHOM MJIOCKOCTH OCHOBAHUSA

59 VYceuénnblil konyc. M3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MMOJTHOM MTOBEPXHOCTU KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
MOCTPOECHUEM CEYEHUN HUIUHAPA, KOHYCa
CrepeomeTpuiecKHe 3a1a4u Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOCHUCM CeUYCHUI OUJINHApA, KOHYCa
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57

[IpukiagHblie 3a1a4m, CBI3aHHbBIC C
HAJTUHIPOM

58

HpI/IKJIaI[HbIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCThIO. By u n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTeu

63

Cummerpus chepsl u mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHHI ITIIOCKOCTHIO

66

[IpukitagHblie 3a1a4m, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,
BBIYHMCIICHHS B OKPY>KHOCTH, CTAaHAAPTHHIE
nmoxoous
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68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOI'OI'PaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O06beM mumuHapa. Teopema 00 00bEMeE
MPSIMOTO LUJIMHIpa

73

Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
onpeaenéHHoro uurerpana. O0bpém
KOHYyca

74

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIWIIMHAPA,
KOHYyca

76

[Tpuknagueie 3agaun mo teme "OO0bEMBI U
TIJTOIIAIM TTIOBEpXHOCTEN Ten"

77

OO0BEM mapa 1 1apOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdeprl. CTepeoMeTpuyecKHe 3a1a4u,
CBSI3aHHBIE C BLIYUCIEHHEM 00BLEMOB
nrapa, MapoBOr0 CETMEHTA U IapOBOTO
CEKTOpa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
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Ten", CBsI3aHHBIE C 00BEMOM IIapa u
wionaapio cepbl. COOTHOIICHUS MEXKIY
IUIOLIAISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOIOOHBIX Te

79

[TogoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mo100mm.
CrepeomeTpHryuecKue 3a1a4M, CBI3aHHbBIC C
BBIYMCICHHEM 00HEMOB TEIT M IIOIIaAeH
MMOBEPXHOCTEMN

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYTIIbIX Tet"

81

JiBuxeHust npoctpaHcTBa. OToOpakeHus.
JIBukeHust u paBeHCTBO Guryp. O0miue
CBOWCTBA JIBUKCHUI

82

Bupl 1BukeHMI: napaiebHbII
MEPEHOC, IEHTPAJIbHAS CUMMETPUS,
3epKaJibHasi CHMMETPUS, TIOBOPOT BOKPYT
psAMON

83

[TpeobpazoBanus nomoous. [psimas u
cdepa Ditnepa

84

FGOMeTpI/ILIGCKl/Ie 3a1a41 Ha MPUMCHCHUC
JABUMKCHU S

85

KonrtponbHas pabota "BekTopsl B
pocTpaHcTBe"

86

Ob6o06maromiee noropenue 11 noHATUH U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[TapamienbHOCT MPSAMBIX U IJIOCKOCTEMN
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B MpocTpaHcTre"

87

O6o6matomee moBropenue 11 nonsrtuii u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"BekTopsbl B npocTpaHcTBe"

88

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI:
"BekTops! B npocTpaHcTse"

89

Ob6o61matoniee nopropenue 11 nonsaruii u
MeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o61matoniee nopropenue 11 nonsaruii u
MeTOoJI0B Kypca reometpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOTpaHHUKA"

91

O6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

92

O6o6matonee nopropenue 11 nousruii u
METOJIOB Kypca reometpuun 10-11
KJIACCOB, CUCTEMATHU3ALUsl 3HAHUI:
"ITnomaau moBEepXHOCTU U 0OBEMBI
KpyIJbIX Ten"

93

Hrorosas KOHTPOJIbHAA pa60Ta
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94

WroroBas koHTpoJIbHAs paboTa

95

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUH

97

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
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HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpust; yriayosnenHoe o0ydenue, 10 kinace/ Mepsnsik AL,
Homwuposckuii [[.A., [TonsikoB B.M.; nox penakuueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®y»; AxunonepHoe obiiectBo «M3narensctBo «IIpocBeiiennes
* Maremaruka. ['eomerpusi; yriayoiaeHHoe o0yuenue, 11 kmacc/ Mepsnsik AT,
Homuposckuii [I.A., IlonsikoB B.M.; nox penakuueii [lononsckoro B.E.,
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3M1aTeIbCKU LICHTP

«BEHTAHA-T'PA®y»; AxunonepHoe obiiectBo «M3narensctBo «IIpocBeiiennes

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

MeTonuueckre peKoOMeH AU K Y4eOHUKY

A.T. Mep3aska, /1. A. Homuposckoro, B. b. IlonsikoBa. "MaremaTtuka: anredpa
Y Hayajga MaTeMaTU4ecKoro ananusa, reometpusi: ['eomerpus”, Mockaa,

«IIpocsemenue» 2023

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru
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