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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH 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 OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

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», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSAM, HO U Mo rojgaM oOydenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPE/ICTABICHUN O0YYaIOIINUXCsl, PACIIUPSS U yriayOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MaremMaTukay,

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

Ha wuzyuenue yuebHoro kypca «l'eomeTpusi» Ha YIIyOJIEHHOM YPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMU, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHHYCOB M CHUHYCOB IS
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 1myTM Ha TIOBEPXHOCTM MHOrorpaHsHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuia, NPaBWIbHAs TPEyroibHas NUpamMuAa M IMPaBHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU NPSIMOW IPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B IPAaBWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPAaBJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. I[I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacmosoxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh 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 BpamieHuss U MHoOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Inomaas MOBEPXHOCTH LUIUHIpA, KOHYyca, Miomanas chepbl U e€ 4dacteil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS HWJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETpPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYTr MPSIMOIA.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKOMN MO3UIIMHA 00YUYaIOIIET0oCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHIMCKOM MaTeMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C IMPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7au, PEHICHHUM, pacCyXIeHHUIM, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

FOTOBHOCTb K Tpydy, OCO3HAaHHWE LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTréMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl YeIOBEUYECKOW JEsITeNbHOCTH, ITAloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemreHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHBOpEYHE,  MpolieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMIpOLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

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

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

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEpPUPOBATH MOHATHUSMH, COOTBETCTBYIOLIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MAaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBIECHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

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

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHMs MO 00US;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

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

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATD,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX IIOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 23 2 0
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 1 0
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25 1 0
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 1 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (unbp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 2 0
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1 0
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBM>keHus 5 1 0
7 [ToBTOpEHME, 0606IIICHI:I€ " 17 ) 0
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHBIE TIpaBUIIa U300pPAKEHHUS HA PUCYHKE
TUIOCKOCTH, MapauIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

[ToHATHS cTepeomMeTpun: TOUKA, IpsMas,
IJIOCKOCTB, MPOCTpaHCcTBO. OCHOBHBIE
IpaBuUJia U300paKeHMs Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

Brognas KOHTpPOJIbHAaA pa60Ta

MHororpaHHuKH, U300pa’keHNE MPOCTEUITNX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pa’keHUe MPOCTEUITNX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUSA
U3 HUX

AxcuoMsl CTCPCOMCTPHUU U IICPBBIC CIICACTBUA
N3 HUX




AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIICCTBUS
u3 HuX. CriocoObl 3a/1aHus MPSIMBIX U
IUIOCKOCTeH B mpocTpancTBe. O003HaUeHUs
HPSIMBIX U IJIOCKOCTEH

10

N306pakenue ceueHnii nupamuabl, Kyda u
IPU3MBI, KOTOPBIE IPOXOAAT Yepe3 ux p&opa.
N300paxeHne nepecedeHust MoayIeHHbIX
IockocTell. PackpammBanne mocTpoeHHBIX
CCYCHUH pa3HBIMH [[BETaMH

11

N3o06paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE MPOXOAST Yepe3 ux p&opa.
N300pakeHne nepeceueHus noyyeHHbIX
iockocTeil. PackpammBanue NoCTpOSHHBIX
CEUEHHH pa3HbIMU LIBETAMHU

12

N306paxkenue ceueHuii nupamubl, Kyoa u
IPU3MBI, KOTOPBIE MMPOXOAST Yepe3 ux p&opa.
N300pakeHne nepeceueHus moIyuyeHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTpOESHHBIX
CEUYEHUI Pa3HBIMU IIBETAaMHU

13

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOAAT Uepe3 ux peéopa.
N300pakeHne nepeceueHus mory4eHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTpOESHHBIX
CEYEHUI Pa3HBIMU LIBETAMHU

14

15

16

Merto crie0B it TOCTPOSHUS CeUeHUN

Merton cie0B Ui HOCTPOSHUS CEUSHHIH.
CaolicTBa nepece4eHnii MpsIMbIX U
IUIOCKOCTEN

Merton ciaenoB ajs MMOCTPOCHUA CEUCHUI.




CBolicTBa niepece4eHnil MPSIMbIX U
IIJIOCKOCTEN

17

18

19

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3maHNe BRIHOCHBIX
YEpTEKEW U 3alUCh IIAroB MOCTPOCHUS

[TocTpoenue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3naHne BHIHOCHBIX
YEpTEKEW U 3alUCh IIaroB MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo

TpéM Toukam Ha péOpax. Co3znaHne BHIHOCHBIX
YyepTexel U 3aMuch M1aroB MNOCTPOSHUS

20

[TocTpoenue ceuenuii B nmupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3naHne BHIHOCHBIX
YEpTEKEW U 3alUCh 1IAroB MOCTPOEHUS

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUUOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

22

23

24

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B cedeHNSIX Ha BEIHOCHBIX
yeprexax. Mcrtopus pa3BuTHs IIIaHUMETPUHI
U CTEPEOMETPUU

KonrtponbHas pabora o reme "AKCHOMBI
crepeomerpun. Ceuenus"

Bzaumnoe PACIIOJIOKCHHUC ITPAMBIX B
MMPOCTPAHCTBE. CerIJ_II/IBaIOH_[I/ICC}I MpsAMBIC.
HpI/ISHaKI/I CKpCHINBAIOIIUXCA IMPSAMBIX.
HapanﬂeanLIe MMpAMBIC B IPOCTPAHCTBEC

25

Teopema o CyllIeCTBOBAHUU U




26

€IMHCTBEHHOCTH MPSIMON MapasuiebHON
JTAaHHOU MPSIMOM, TPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIlleH Ha JaHHOK
npsAMoii. Jlemma o nepeceyeHuu
NapauIeIbHBIX MPAMBIX IIJIOCKOCTHIO

[TapamiensHOCTB Tpex HmpsiMbIX. TeopeMa o

TpEX mapauIeIbHBIX NpAMBIX. Teopema o
CKPEIIHUBAIOIINUXCS TPAMBIX

27

[TapannensHoe nmpoekTupoBanue. OCHOBHbBIE
CBOICTBa MapaJljIeIbHOTO IPOEKTUPOBAHUS.

N3obpakenue pa3Hbix GUryp B mapamiebHOMI
MPOEKIIUU

28

29

30

31

32

lenTpanbHas mpoekuus. Yromi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJ MEXY
IPSIMBIMH

KonTponbnas pabota mo teme "3amgauu Ha
JI0KAa3aTeJIbCTBO U HCCIIEI0OBAaHNE, CBI3aHHbBIE
C pacIoJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

[ToHsATHS: MapaIeaTbHOCTh MPSIMOMN U
IUIOCKOCTH B NpocTpaHcTBe. [Ipu3Hak
HapasieIbHOCTH MPSAMON U MIOCKOCTH.
CaolicTBa napamuieIbHOCTU IPSIMON U
IUIOCKOCTH

I'eomeTpuueckne 3a1aun Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSMBIX U INIOCKOCTEN B
MPOCTPAHCTBE

ITocTpoenne cedeHus, MPOXOIAILETO YePe3
JAHHYIO MIPSIMYIO Ha YEPTEXKE U




MapajuIebHOTO IPYrou npsamoiu. Pacuér
OTHOUIIECHUM

33

[MapannenbHas TpoeKIHs, IPUMEHEHUE IS
MOCTPOCHHS C€UYeHUH KyOa n
napauienenunena. CBoncTaa
napajJiesienune1a 1 mpu3Mbl

34

35

36

[TapannensHble 1ockocTH. [Ipu3Haku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

TeopeMa O MMapaJICJIbHOCTH U
CANHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[HH_[Cﬁ
Yepe3 TOUYKY, HC IPUHALJICIKAITYTIO HaHHOﬁ
MJIOCKOCTH U CJIEACTBUS U3 HEe

CBolicTBa napajuiesIbHbIX IJIOCKOCTEH: O
NapasuieIbHOCTH MPSAMBIX IIEpeceUeHUs Ipu
MIEPECEUCHHH JIBYX NapaJlIeIbHbIX
IJIOCKOCTEN TPEeThEN

37

KonTponsnas pabora o teme "CBoiicTBa
napaieNIbHbIX MII0CKOCTEN

38

39

[ToBTopenue: reopema [ludaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
IPSMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiejenunena

41

42

Boruncnenue IMH OTpE3KOB B KyOe U
IPSMOYTOJTBHOM HapaJuIeIenuIeae
[leprieHAMKYIAPHOCTH MPSMON U MIIOCKOCTH.
[Ipu3Hak nepneHaAuKyIIpHOCTH MPSIMOH U




IIJIOCKOCTH

43

44

45

[TepieHIUKYIAPHOCTD MPSIMOU U IUIOCKOCTH.
[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH

Teopema o CyliecTBOBaHUH U
€MHCTBEHHOCTH MPSMOM, MPOXOSIIeH yepes
TOUYKY IPOCTPAHCTBA U MEPIEHANKYISIPHON K
MJIOCKOCTH

IInockoctu u NEPHNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OT'paHHHUKAX

46

[1;10CKOCTH M NEPIEHIUKYIISIPHBIE UM NIPSMBbIE
B MHOI'OTPaHHUKAX

47

48

[lepnienqukynsap u HakionHas. [Toctpoenue
NEePHEHANKYIISIPA U3 TOYKH HA MPSMYIO

[lepnienqukynsap u HakioHHas. [Toctpoenue
NEepHEeHINKYIIsApa U3 TOYKU Ha MPSIMYIO

49

50

51

Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpatHast)

Teopema o Tpéx neprneHAnKysApax (mpsmas u
oOpatHast)

Yron MCKAY CKPCIINBAOMIUMUCA TPAMBIMU

52

53

[Tonck neprneHIuKyIsapHBIX MPSMBIX €
MTOMOIIBIO IEPIEHAUKYIISPHBIX MIJIOCKOCTEN

OpTOFOHaJ'ILHOC IMPOCKTUPOBAHUC

54

[Toctpoenue ceueHnit Kyoa, mIpU3MBL,
MIPaBUJIBHON MUPAMU/IBI C TIOMOIIBIO
OpPTOTrOHAJILHOM MPOEKINH

55

[Toctpoenue ceueHuit Kyoa, mIpU3MBL,




IPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OpPTOrOHAJILHON IIPOEKIINU

56

57

58

CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
iockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX

[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOSTHUM OT TOYKHU J0 TIIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 1O INIOCKOCTH

CriocoObl ONyCTUTH MEPIIECHANKYISPDI:
CUMMETpHUS1, CABUT TOUYKH [0 NapajIeIbHON
IPSAMO

CnBur 1o HenapayyIeIbHOU MPAMOH,
M3MEHEHUE PACCTOSHHM

62

KonTponbnas padora "B3aumnHoe
pAacMoJIOKEHNUE MPSIMBIX U TNIOCKOCTEN B
npocTtpaHcTae”

63

64

65

[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B IPOU3BOJIELHOM
TPEYroJIbHUKE, TEOPEMA KOCHHYCOB
[ToBTOpEHME: YroI Mexny
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/ILICCKI/IC MCTOJbI BEIYUCIICHUA YyIJIa
MCKAY NPSIMBIMH B MHOT'OI'pPaAHHHUKAX

66

JIByrpansbiit yroa. CBOMCTBO JIMHEHHBIX




YIJIOB IBYTPaHHOI'O yria

67

68

69

[lepnenaukynsipablie miockoctu. CBOMCTBA
B3aUMHO MEPIECHAUKYISPHBIX MJIOCKOCTEH

[Tpu3Hak neprneHuKyIIpHOCTH IIOCKOCTEHH;
TeopeMa O MPsIMO MepeceyeH s IByX
IUIOCKOCTEH MepHeHANKYIISIPHBIX TPETher
IJIOCKOCTH

[IpssMOyTOJIBHBIN MMapauIeaenuIe; Kyo;
U3MEPEHHs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesienumnena

70

TeopeMa 0 1MaroHany NpsAMOYTOJIbHOTO
napajielienunesa u CeCcTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘leCKHe U IIPUKJIAAHBIC 3a/1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IJIIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIMBAOIIHNECA IPSAMEIC,
napajjiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKaxX

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEXy CKPEUTUBAIOLTUMUCS IPSIMBIMHU B
MPOCTBIX CUTYAITHSIX

74

Paccrosane ot Toukn J0 IIIIOCKOCTH,
pacCTodHHUC OT HpSIMOﬁ J0 IIIIOCKOCTH

75

76

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIMMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePNEHANKYIISIPHON IIIOCKOCTH

Tpé€XrpaHHslii yroi, HepaBeHCTBa IS




TpexrpanHbIx yrios. Teopema IIudaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB JIJIsI
TPEXTPaHHOTO yria

DneMeHTHI CPEPUIECKO TeOMETPHUH:

77 1 0 0
reoIe3MuecKue JMHUN Ha 3emIe

78 KoHnTtposbHast pabota "Yribl u paccTosHUA" 1 1 0

79 g:;fﬁf;;ﬁiiﬁ.ym 3HaHUN "MHOrOrpaHHUK U 1 0 0

80 ITupamupa. Buasl nupamun. [paBunibHas 1 0 0
nupamua

81 [Tpusma. IIpsimast 1 HaKIIOHHASI TPU3MBI. 1 0 0
[TpaBunbHas npU3Ma

82 [Ipsamoit napayenenunen, NpsAMOyTrOIbHbII 1 0 0
napajuienenunes, Kyo

83 Brimykisie MHOTOTpanHukn. Teopema Ditnepa 1 0 0
Brinykisle MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBuibHBIE U NOTYTIPAaBUIIbHBIE 1 0 0
MHOT'OI'paHHHUKH

85 Kontponbnas padota "MHuororpanHuku" 1 1 0

86 [ToHsiTHE BEKTOpa Ha MJIIOCKOCTH U B 1 0 0
IPOCTPaHCTBE

87 CymMma BEKTOpOB 1 0 0

88 PazHoCTh BEekTOpOB 1 0 0

89 [IpaBuno napamnenenunena 1 0 0

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1 0 0

01 Paznoxxenue BekTopa 1o 6aszucy Tpéx 1 0 0

BCKTOPOB, HC JICXKAIIIUX B OJIHOH IIOCKOCTH




92 CkayisipHO€E MTPOU3BEICHUE 1 0

93 Beruucnienue yria Mexy BEKTOpaMH B 1 0
POCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0

95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 0

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0

97 KonTtponsnas padora no teme «IIpocreiimme 1 1
3aJ1a4u C BEKTOpaMHu

98 [ToBTOpenue. O60bEM MHOTOTPAaHHUKOB 1 0

99 [ToBropenue. OOBEM Te BpaleHUs 0

100 [ToBropenwue. [Liomaau moBepxHocTei 1 0
MHOTOT'PaHHHKOB

101 [TpomexyTouHas aTTecTalus 1 1

102 [ToBropenue. [nonaan noBepxHOCTEM TEI 1 0
BpALICHUS

OBLIEE KOJIMYECTBO YACOB I1O 102 10

I[TPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 IToBTOpenue Tembl "KoopiuHaTel BEeKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MPOXOJIAIICH yepe3 ABE TOUKH"
3) BBojaHas koHTpoJsibHAsA paboTa 1 1
6 YpaBHEHME IIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOorpaMMHUpPOBaHUE
10 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHKaX
12 dopmysa pacCTOSIHUS OT TOUKH 10 1

IJIOCKOCTHU B KOOpAUHATAX




Haxoxaenue paccTossHUM OT TOYKHU 10

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOUYKHU 710
MJIOCKOCTH B IPABUJILHOM MUPAMU/IE

15 KonTponbhas pabota no teme
"AHanuTuyeckas reomeTpus’

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHHIE
MHOT'OIPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, TIEpEeCEeYEHUs MPSMBIX U
IJIOCKOCTEMN

19 [TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:
napajuleJbHble CEUEHUS

20 [TapamienbHbIe IPsSIMBIE U IIJIOCKOCTH: PACYET
OTHOUIEHUI

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMHU
[TepnienquKysIpHBIC TIPSMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TIAPhl EPIIEHIUKYISIPHBIX
MJIOCKOCTEN U MPSMBIX, CAMMETPUHU
MHOTOIPAHHUKOB

93 [TepnenauKyIsipHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEeHuE: MO MHOTOYTOJIBHUKOB,

dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nonoous

HOBTOp CHUC: TJIOIIaA MHOI'OYI'OJIbHUKOB,

26 (bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,

27 bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous
[Tmomaan cedyeHnii MHOTOIrPaHHUKOB:

28 IUIONIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS IO 100U
[Tnomaau cedeHnit MHOTOTPaHHUKOB:

29 IUTOIIAAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaKEHHUS IO 100MsI

30 KonTtponsnast padora "[loBTOpenue:
MHOTOIPAaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

31 O61éM Tena. OObeM MPSIMOYTOIBHOTO
napasuieNienumnena

39 3amaun 00 yABOCHUU Ky0a, O KBaApaType
Ky0a; 0 TpUCEKLIUHU yIJia

33 CrepeoMeTpHUECKUe 3a]]a4d, CBI3aHHBIC C
00BEMOM MIPSAMOYTOIBHOTO TTapAJUICIICTUTIC/Ia
[Tpuxnanubie 3a1a4u, CBSI3aHHBIE C

34 BBIYUCIIEHHEM 00bEMa MPSIMOYTOJIBHOTO
napasuieNienumneia

35 O0BEM psIMON TIPU3MEI

36 CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOM TIPU3MBI

37 [IpuknanHbie 3a1a4u, CBsI3aHHBIE C 00BEMOM




IIPSAMOM TIPU3MBI

Brruncienne o0bEMOB TEI C IIOMOIIBIO

38 onpeaenéuHoro uarerpaina. O0bpém
HAKJIOHHOM NPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uaterpaiga. Oobém
MUPAMU/IBI

40 ®dopmyna o0bEMa mupamuael. OTHOIIICHUE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHuuecKUe 33a[]a4H, CBSI3aHHbIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKre 3aJjauu, CBI3aHHBIE C
00BEMamMH UpaMUIbI

44 [Tpuknanueie 3agaun mo Teme "OO0BEMBI TEN",
CBSI3aHHbIE C 00bEMOM HAKJIIOHHOW MPU3MBI

45 [Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHPAMUJIBI

46 [Ipumenenne 06bEMOB. Borunicienue
paccTosiHUSA A0 IUIOCKOCTH

47 KontponbHas padota o teme "O0bEM
MHOTOrpaHHHUKa"

48 L[I/IJ'II/IHI[pI/I‘-IeCKail MIOBEPXHOCTh, 00pa3yroIue
[UIHHIPAYECKON TTOBEPXHOCTH

49 Humuaap. [Ipsmoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH UIHHIIPA

50 Konunyeckas moBepxHOCTh, 00pa3yroliue




KOHU4ecKol nosepxHoctu. Konyc

Ceuenune KOHYCa IINIOCKOCTBIO, HapaHHCHBHOﬁ

>1 TUIOCKOCTH OCHOBAHUS

59 Yceu€Hnsriii konyc. M300pakeHre KOHYyCOB U
yCeuEHHBIX KOHYCOB

53 [Tnomaae GOKOBOY MOBEPXHOCTH U IMOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MIOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a/1aun Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUEHUH IIMINHIPA, KOHYCa
CrepeomeTpuuecKue 3a1a4u Ha

56 JI0KA3aTeIbCTBO U BBEIYUCIICHUE,
MOCTPOCHUEM CEUYCHUH IMWIMHIPA, KOHYCa

57 [Ipuxiagaeie 3a1a4u, CBsI3aHHBIE C
IITAHIPOM

58 [TpuknaaHble 3a7auu, CBA3aHHBIE C
WIMHAPOM

59 Cdepa u map
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctero. Bug n
n300paxeHue mapa
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miaockoctso. Bug u
u300pakeHue mapa

62 VYpasuenue chepsl. [Inomans chepst u eé

qacTen




63

Cummerpus chepsl 1 mapa

CTepeOMCTpI/ILIeCKI/IC 3aJa4M Ha
J0Ka3aTCJIbCTBO W BBIYUCICHUC, CBA3AaHHBIC

o4 co chepoii u apom, TOCTPOCHUEM UX
CEYECHUH TUIOCKOCTHIO
CrepeoMeTpuuecKkue 3aa4uu Ha

65 JTI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co chepoii 1 apom, MTOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO

66 [Tpuxnanueie 3a1a4u, CBI3aHHBIE CO chepoit
U I1apoM
[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,

67 BBIUKCJICHHSI B OKPY>KHOCTH, CTaHIaPTHbBIE
nmonoous

68 Paznuunble KOMOWHAIIMY TEJ BPAILICHUS U
MHOTOTPaHHUKOB

69 3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

70 3amauu o Teme "Tena u MOBEPXHOCTH
BpaiueHus"

71 KontponbHas padota "Tena u mOBEpXHOCTH
BpaieHus"

79 O6bém nmnuaapa. Teopema 06 00bEMe
IPSIMOTO IIUIHH]IPA

73 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM KoHyca

74 [Tnomaau 6OKOBOM M MOJTHON MTOBEPXHOCTH

KOHYyca




75

CrepeoMeTpHuuecKre 3a]Ja4i, CBA3aHHBIE C
BBIUKCJICHHEM 00BEMOB IIMIIMHpPA, KOHYCa

76

77

78

79

80

[Ipuknanueie 3apaun o Teme "OObEMBI 1
JI0IA U TTOBEpXHOCTEH Te"

O0BEM 11apa u mapoBoro cekropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHUuecKre 3aJa4l, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB IIIapa, MIapoOBOTO
CErMEHTa U I1apOBOI0 CEKTOpa

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOIAIbI0
cdepbl. COOTHOILICHUS MEKTY MIIOMIAASIMH
MOBEPXHOCTEH M 00BbEMaMU TTOTOOHBIX TEI

[Tono6urle Tena B mpocTtpaHcTBe. 3MeHeHue
00Bvéma npu nonodbuu. CTepeomMeTpudecKkue
3a/1a4yM, CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB
TeJ U TUIONIa/Iel MOBEPXHOCTEH

KonTponbnas pabota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"
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JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmwxenus u paBeHcTBO puryp. OOmue
CBOICTBA JBHKCHUMN
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Buael n1BukeHnit: napauiesbHbIN IEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3epKajJbHAas
CHMMETpPHUS, TIOBOPOT BOKPYT MPSIMOMH

[IpeobpazoBanus nogobus. [Ipsamas u chepa
Olinepa

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4u Ha IPUMCHCHUEC
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KoHnTtposbhas padota "BekTopsl B

85 "
MIPOCTPAHCTBE
O6o0matoiiee MOBTOPEHHE:

86 "[TapannenbHOCTh NPSIMBIX U MUIOCKOCTEN B
npocTtpaHcTse"

87 Ob6o6maromee moropenue: "BekTops! B
npoctpaHcTae”

88 Ob6o6maromee mosropenue: "BekTops! B
npoctpaHcTae”

89 O6o6mmaromee nopropenue: "OdveM
MHOTOrpaHHuKa"

90 O6o6maromee nopropenue: "O0bem
MHOTOrpaHHHUKa"

01 O6o6maromee nopropenue: "O0bemM
MHOTOTPaHHHKA

O6o6maromee nopropenue: "O0bem
92 MHOTOrpaHHHuKa"
O6o6mmaromee nopropenue: "O0beM

93 MHOTOTrpaHHHKaA"

94 O6o06matomiee mosropenue: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

95 O6o6maromee nopropenue: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
Ucropus pa3BuUTHS CTEPEOMETPUH KaK HAYKU

96 U e€ poJib B Pa3BUTUH COBPEMEHHBIX

HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH
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Wcropus pa3BuTus CTEPEOMETPUH KAaK HAyKU
U e€ poJib B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcrtopus pa3Butust crTepeoMeTpun Kak HayKu
1 €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH
1 €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HpOMe)KYTO‘lHaSI aTTcCTaluid
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Hcropus pa3BUTHSL CTEPEOMETPUH KaK HAYKH
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcropust pa3BUTHSL CTEPEOMETPUH KAaK HAYKH
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






