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MHHOACHUTEJBHASA 3AIINCKA

['eomerpust sBiseTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpEIHEro OOIero
oOpa3oBaHusl, TaK KaKk 00eCleYynBaeT BOBMOXXHOCTh U3yUEHHUS JUCHUILIMH €CTECTBEHHO-
Hay4YHOW HAMpPABIECHHOCTH U MPEAMETOB T'YMAHUTAPHOTO HUKIA. [IOCKOIBKY JIorHuecKkoe
MBINIUICHHE, (OopMHpyeMOe TMpH U3YYCHUHU OOYyYaroMIMMHCA TOHSATUHHBIX OCHOB
r€OMETpUHU, TMpPHU JI0KA3aTeIbCTBE TEOPEM U TMOCTPOCHUU IEMOYKH JIOTHYECKUX
YTBEPKJICHUN MPU PEIICHUH TE€OMETPUUECKUX 3aJlay, YMEHUE BBIJIBUTATh U OMPOBEPIaTh
TUIIOTE3bl HEMOCPECTBEHHO UCIIONB3YIOTCS MPU PEIICHUH 3a]a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a/aU.

Llenp ocBOeHUs MporpaMMbl yaeOHOTo Kypca «I'eomeTpush» Ha yriayOJaéHHOM ypOBHE
— Pa3BUTUE MHJWBUIYAJIBHBIX CIOCOOHOCTEN O0y4aroUMxcs MpU U3YyYEHUH T€OMETPUH,
KaK COCTaBJISIOLIEH mpeaMeTHOW obOmactu «Marematnka W MHPOpMaTHKa» 4epes
obecriedeHUEe BO3MOXHOCTH TMPUOOPETEHUST M HUCIOJb30BaHUA Oojiee TIyOOKHX
r€OMETPUUYECKUX 3HAHUU U JIEUCTBHM, CEU(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IJIS
yCHEemHoro MnpogecCuOHaNbHOTO 00pa3oBaHUs, CBA3AHHOTO C MCIOJb30BaHUEM
MaTEeMaTHKH.

[IpyopuTeTHBIMM  3aJayaMu  Kypca Te€OMETpUM Ha yriyOJ€éHHOM YypOBHE,
PaCHIMPSIONIMMH U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacUIMpeHUe MPEACTABICHHUS O TEOMETPUM KaK YacTH MHPOBOM KYJbTYypbl H
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHHE MPEJICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax KaK O Ba)KHEHIINX
MaTEeMaTHYECKUX MOJENAX, MO3BOJSIOIIMX OIUCHIBATh U H3y4yaTb pas3HbIC SIBICHUS
OKpPY’KaIoIlIeT0 MHpa, 3HAHUE MOHATHMHOIrO ammaparta mno paszaeny «CrepeomeTpus»
y4eOHOro Kypca reoMeTpuy;

(opMupOBaHHE yMEHHs BJIaJl€Th OCHOBHBIMHM TMOHSATHUSMU O HPOCTPAHCTBEHHBIX
durypax ¥ UX OCHOBHBIMH CBOWCTBaMH, 3HAHHME TeopeM, (OpMyd U YMEHHE HX
MPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI
pelieHus 3a1ay;

(dbopMHpOBaHKE YMEHUS PACIIO3HABATh HA YEPTEXKAX, MOJIETSAX U B PEAIbHOM MHUpPE
MHOT'OIPAHHMKH U TeJIa BpPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKNE MOJIEIIN;

(¢opMupoBaHHE TOHHMMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO TMOCTPOEHUS
MaTeMaTUYeCKUX Teopul, (HOPMUPOBAHME TOHMMAHUS POJIM AKCUOMATHKU TIpH
MPOBEJICHUU PACCYKICHUN;

(dopMupoBaHrE YMEHUS BIaIeTh METOJaMH JJOKA3aTENbCTB U AJITOPUTMOB PEILICHUS,
YMEHUSI UX MPUMEHATh, MPOBOIAUTH JIOKA3ATEIbHBIE PACCYXKIAECHUS B XOJAE PELICHUS
CTEpPEOMETPUUECKUX 33aJad U 3a7ad C MPAKTUYECKUM COAEpKaHHEeM, (POPMUPOBaHUE
NpEeCTaBlICHU O HEOOXOJAMMOCTH JOKA3aTENIbCTB MpPU OOOCHOBAHMM MAaTEMaTHYECKUX
YTBEPKJICHUN U POJIU aKCUOMATUKH B MPOBEJICHUU JETYKTUBHBIX PACCYKICHUM;



pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
oOy4Jaroumxcsi, H03HaBaTEIbHOM aKTUBHOCTHU, UCCIEA0BATEIbCKUX YMEHHUM, KpUTUUHOCTH
MBIIUIECHUS, UHTEPECA K U3YUEHUIO TE€OMETPHUH;

dbopmupoBanre GyHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHON F€OMETPUU: YMEHUS
pacno3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHSTHM, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKM3HEHHBIX CHUTYallMsIX M TPU H3YYCHHH JAPYTUX Y4YEOHBIX MPEIMETOB,
IIPOSIBJICHHS 3aBUCHMOCTEN M 3aKOHOMEPHOCTEW, MOJEIIMPOBAHUS PEAJIbHBIX CUTYyallUu,
UCCJIeIOBAHUS IOCTPOCHHBIX MOJIENIEeH, UHTEPIPETALIMH MTOTYUYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIepKaTeNIbHBIMU JIMHUSIMU yueOHoro kypca «l'eomerpusi» B 10-11
KJ1accax sABIATCS: «IIpsMble U MIIOCKOCTH B IPOCTPAHCTBEY», « MHOTOIrpaHHUKWY, «Tena
BpalleHus», « BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEM.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
HNOHSTUSMWY», PEJIEBAHTHBIMU T'€OMETPUU Ha YIIIyOJEHHOM ypoBHe oOyudenus B 10-11
KJlaccaX, OTHOCHTCA KO BCEM COJIEp)KaTelbHBIM JIMHUSAM Yy4uyeOHOro Kypca, a
(bopMHpOBaHHE JIOTUYECKUX YMEHHUI paclpeiensieTcsl HE TOJNbKO IO COAEP:KATEeIbHBIM
JUHUSAM, HO W 1o rojgam oOydenus. CoxaepxaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
NpeAMETHBIM  pe3yibraram  ocBoeHusi  DenepanbHoil  paboyeil  mporpammel,
pacrnpenenéHHbIM I10 ToJiIaM O0Yy4EHHsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, PUHITUITHATILHBIM BOITPOCaM 00ydaroIrecs: o0parajiuch HEOJHOKPATHO. ITO
MO3BOJISIET OPraHW30BaTh OBJIAJIEHUE TE€OMETPUUYECKUMH TOHATHUSIMU U HaBbIKAMH
MOCJIEIOBATEIbHO M MOCTYNATEIbHO, C COOJIIOICHUEM NpPHUHIIMIA MPEEMCTBEHHOCTH, a
HOBBIE 3HAHMUA BKJIIOYAaTh B OOIIYI0 CHUCTEMY T€OMETPUUECKHUX IPEeCTaBICHUM
00yJaronmxcsi, paciupsisi ¥ yriryossist €€, 00pas3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon Kk M3y4eHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh ycnoBus aia quddepeHunannd o0ydeHus, IOCTPOCHHSI MHIUBUAYaTbHBIX
o0pa3oBaTeNbHbIX MPOTpaMM, OOECHeunuTh YIIIyOJIEHHOE HW3YyYEHUE T'€OMETPUU Kak
cocTapJisifolell yaeOHoro npeamera «MaremMaTukay;

MOJIFOTOBUTh OOYYaIOUIMXCA K TMPOJOJDKEHUIO U3YYEHHS MaTeMaTHKU C YUYETOM
BbIOOpa Oynaymiedt mnpodeccun, obecrneunBas MNPEEMCTBEHHOCTh MEXAY OOIIUM U
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

Ha u3yudenne yuyeOHoro kypca «I'eomerpusi» Ha yriayOJaEéHHOM ypOBHE OTBOJIUTCS
204 ygaca: B 10 xnacce — 102 ygaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 vaca B
HEJIEITIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUA CTEpeoMeTpuH. Touka, mpsAmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe pacnosokeHue IpsAMBIX B IPOCTPAHCTBE:  IIEPECEKaroLIMecs,
IapajulesIbHble M CKpeIIMBaromuecs npsMble. [Ipr3Haku CKpemMBAIOMINAXCA NPSIMBIX.
[TapaninenbHOCTh NMPSAMBIX M INIOCKOCTEW B IPOCTPAHCTBE: IapajuleibHbIC IPAMbBIE B
IIPOCTPAHCTBE, NAPaUICIBHOCTh TPEX MPAMBIX, NAPAUICIBHOCTh MPSIMON U INIOCKOCTH.
[TapannensHoe W ILEHTPAIbHOE NPOEKTHPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBa TNapajlieIbHOrO0 MpoeKTupoBaHus. M3oOpaxkeHue ¢uryp B mMapajjieabHOMN
MIPOEKIMHU. YINIBI C COHAIPABICHHBIMM CTOPOHAMH, YIOJN MEXAY NPSIMBIMUA B
npocTpadcTBe. llapajulenbHOCTh IIJIOCKOCTEH: IapajulesIbHbIE IUIOCKOCTH, CBOWMCTBA
napajuleNbHbBIX IiockocTel. [Ipocreline npocTpaHCTBEHHbIE (UTYPBI HA IMJIOCKOCTH:
TETPadap, NApAJIIETENHUIIET, TOCTPOCHUE CEUEHU .

[leprieHAUKYISAPHOCTh NPSIMOM M IUIOCKOCTH: TEPIEHANKYJISPHBIE TPSAMBIE B
IIPOCTPAHCTBE, IPSAMbIC MApaUICIIbHBIE U IEPIEHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHAUKYJSIPHOCTU TMPAMON M IUIOCKOCTH, T€OpEMa O MPSIMOM MEPIEHIAUKYISIPHON
IJI0CKOCTH.  OpTOroHaJIbHOE MNpPOEKTHpOBaHWE. llepneHauKyysp U HaKJIOHHBIE:
PacCTOSIHUE OT TOYKHU JO IIOCKOCTH, PACCTOSHHUE OT NMPSAMOM 10 IIOCKOCTH, MPOEKIUS
(burypsl Ha IIJIOCKOCTb. [leprieHIUKYJISIPHOCTD IJIOCKOCTEH: IIPU3HAK
IIEPIICHIUKYJIIPHOCTH JIBYX IIOCKOCTEN. Teopema o TpEX NepneHIuKyIsapax.

Yrael B MPOCTPAHCTBE: YTOJ MEXAY IMPAMOM U IJIOCKOCTBIO, ABYIPAHHBIA YTOI,
JMHEWHBIA Yroa ABYTPAHHOrO yriia. TpEXrpaHHbIi 1 MHOrorpaHsHsle yribl. CBoOWCTBa
IJIOCKUX YTJIOB MHOIOrpaHHoro yriia. CBOMCTBA INIOCKMX W JABYI'PAHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Bubl MHOTOrpaHHUKOB, pa3BEPTKa MHOrOorpanHuka. [Ipusma: n-yronpHas npusma,
npsiMass YW HakJIOHHAas MpU3Mbl, OOKOBas M TIOJHAsA [OBEPXHOCTb IPU3MBI.
[Tapannenenurnen, NpsiMOYTOJIBHBIN NMapaJIeenUnel U ero cBoicTra. Kparuaime nytu
Ha TMOBEpPXHOCTM MHOrorpaHHuika. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Mugaropa. [Mupamuna: N-yroibHas nupaMuja, MpaBHIbHAs M yCEUE€HHAs MUPAMUIBI.
CpoiictBa pEéOep u OOKOBBIX TIpaHed MpaBWIbHON nHpaMuabl. [IpaBuibHbIE
MHOT'OTPaHHUKU: IPaBUJIbHAS PU3Ma U IPaBUJIbHAS TUPAMU/JIA, IPABUIIbHAS TPEYTOJIbHAS
nupamMuga W NpaBWIbHBIA  TeTpadap, KyO. IlpencraBnenue o  MOpaBHIIbHBIX
MHOTOTPAaHHMKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.



Brluucienre 35€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OO0KOBOI MOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPAMOI MPU3MBI, IO, OCHOBAHUM,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsSMOU Tpu3Mbl. [Lomans 60KOBOI MOBEPXHOCTH H
NOBEPXHOCTHU NPABUIIbHOM MUPAMHUJIBI, TEOPEMA O TUIOIIAAN YCEUEHHON TUPaMU/IbI.

CumMeTpus B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPHUU MMPABUIIBHBIX MHOTOIPAHHUKOB.
CummeTpus B MPaBUILHOM MHOTOTPAHHUKE: CUMMETpHU Mapajuielenuneaa, CMMMETPUs
MPaBUJIBLHBIX TPU3M, CAMMETPUS IPABUIBHON MUPAMU/IBI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOpP, JJIMHA HEHYJEBOI'O BEKTOPA,
BEKTOPBI KOJJIMHEAPHBIE, COHANPABIICHHBIE U IIPOTUBOIOJI0KHO HAIIPABJICHHBIE BEKTOPHI.
PaBeHCTBO BEKTOpOB. [[eHCTBUSA C BEKTOPAMMU: CIIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIBKAX BEKTOPOB, YMHOKEHHE BEKTOpa HA 4MCiO. CBOKMCTBA CIIOKEHUSI BEKTOPOB.
CBoiicTBa YMHOXEHUSI BEKTOpa Ha 4ucio. [IoHsaTHEe KoMIUIaHapHbIe BEKTOpHI. [Ipu3Hak
KOMIUIAaHApHOCTHU TPEX BEKTOpOB. [IpaBuino napamienenunena. Teopema 0 pa3ioxKeHUU
BEKTOpA MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyronpHas cucrtemMa KOOpAWHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBs3pb MEXAYy KOOpPAMHATAMHM BEKTOpa U
KOOpPAMHATaMH TOYEK. YTOJI MEXAY BeKTopaMu. CKasipHOE TPOU3BEAECHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[TonsiTUs: MUAMHAPUYECKas TOBEPXHOCTh, KOHMYECKAsi IIOBEPXHOCTh, ChepruiecKas
MOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tenma BpalleHHs: TWIMHAP, KOHYC,
yceu€HHbId KOHYC, cepa, map. BzaumHoe pacnonoxxkenue c@epbl U IUIOCKOCTH,
KacaTebHasl IIOCKOCTh K cepe. M3o00parkeHue Ten BpalieHus Ha TIIoCKocTh. Pa3BépTka
UIMHApPa 1 Konyca. CumMeTpust cepsl U mapa.

O6bEM. OcHoBHBIE cBOICTBAa 00BEMOB Ten. Teopema 006 00bEME TPSIMOYTOILHOTO
napajuienenuneaa u cienctus u3 He€. O0bEM MPSMON M HAKIIOHHOM MPU3MBI, IIMIUHIIPA,
nupamMubl 1 Konyca. O0BEM Imapa v mapoBOro CerMeHTa.

KoMOwnHanuu ten BpaimieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BiMcaHHas B MAJIUHID,
onucaHHas okoJio mumHApa. [lepeceuenne chepsl u mapa ¢ mwiockocTrio. Kacanwue mapa
u chepbl mockocThio. [oHATHE MHOTOTpaHHMKA, OMUCAHHOTO OKOJO cdepsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS.

[Tmomaas MOBEPXHOCTH UIUHIpA, KOHYCAa, TIomaab chepsl u e€ yactei. [logodue
B npoctpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH MOMOOHBIX (QUryp.
[Ipeo6pa3zoBanue noao0usi, romoteTHs. Pemienue 3a1a4 Ha MIOCKOCTH C UCIIOJIb30BAHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHuii MHOTOTPAHHUKOB WM TEJ BpPAIICHUS: CEYCHHUS LUIUHIPA
(mapanenbHO U MEePIeHINKYISIPHO OCH), CEYeHHS KOHYyca (TlapasuiebHble OCHOBAHUIO
NPOXOSAIINE Yepe3 BEpIINHY), CEUCHHsI Iapa, METOMAbI MOCTPOCHHS CEYCHHIA: METOT
CJIEIOB, METOJI BHYTPEHHETO MTPOCKTUPOBAHMSI, METOJ] TIEPEHOCA CEKYIIICH MIOCKOCTH.



BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepaiiuu Haja BeKTOpamu. BekTopHOe yMHOXKEHHE
BEKTOpOB. CBOICTBa BEKTOPHOTO YMHOXEHHUs. [IpsiMOyronbHas cucteMa KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTopa. Pasznoxkenue BekTopa 1o 0asucy. KoopauHatHo-
BEKTOPHBIA METOJ IIPU PEIICHUN T€OMETPUUYECKUX 3a7a4.

J/IBMKEeHHUs B IPOCTPAHCTBE

JIBvxenust npoctpancTa. Otobpakenus. [[Bmwkenns u paBeHCTBO ¢uryp. Odmue
CBOMCTBAa JBW)KCHWH. BuIbl IBWKEHUN: MNapajulelibHbIA TNEPEHOC, LEHTPAIbHAS
CUMMETpHS, 3€pKajdbHas CHUMMETpPUs, IOBOPOT BOKpyr mnpsMoi. IIpeoOGpazoBanus
noao6ust. [psimast u cdhepa Ditnepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCBI U JIpyroe), yMeHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKMX 3HAHWM JUIsI pEeHieHus 3a7ad B 00J1acTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUS ITUBUIN3AIINY, OBJIAJICHHUE SI3bIKOM MaTEMaTUKH U MaTeMaTH4eCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /7151 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPEIlIEHUs, BEIOUpPATh HanboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH JA€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIINIO Pa3IUYHbBIX BUAOB U (popM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMHU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BbIpaXXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS IO XOJIy pEUICHUs 3aJauyu,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIAThH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3ULMUNA, B KOPPEKTHOU (dopme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIe YHHMBepPCcAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzanms:

COCTaBIISATH ILJIaH, AITOPUTM PEICHUsS 3a/1aul, BIOUPATh CIIOCOO pElIECHUs ¢
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIBHOCTH, HAXOUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl mpu pemeHur Y4YeOHBIX 3aJad, NPUHUMATh II€Jb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 0000111aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJCHUCTBU.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUIA;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUU
TFeOMETPUUYECKUX 3a/1a4;

e KIAacCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOUA H
IUIOCKOCTBIO;



e CBOOOJHO ONEPUPOBATH MOHIATUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMHU;

e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHATH U300paskeHus puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHS]I MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
MUpaMK/ia), TCOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYIT,

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUYECKUX BEJIMYNH, IPUMEHSS N3BECTHBIE METO/IbI IIPH
pElIEHUHM MaTE€MaTUYECKHX 3a/ad IOBBIIIEHHOIO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

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

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

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

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPHH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos
Nen/m  HaummeHoBaHMe pa3iesioB U TeM NMPOrpaMMbl KoHTpoabHbIE DUIeKTporbie (HpposLIe)
Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacrionoxeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [lepneHMKyIAPHOCTD NMPSIMBIX U INIOCKOCTEN B o5
MIPOCTPAHCTBE
5 VYTl M paccTosHUA 16
6 MHororpaHHUKH 7
BexTopsl B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsrere  Tpaktiseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Inouaay noBepxXHOCTU U 0OBEMBI KPYIJIBIX 9 1
TeN
6 JIBrOKeHUS 5 1
7 [ToBTOpeEHwUe, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBUHIEE KOJIMYECTBO YACOB I10 102 8 0

INPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

KoanuyecTBo 4acosB

Tema ypoka
Bceero

KoHTpoJbHbIE
padoTsbI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE MpaBUiIa U300PAKEHUS HA PUCYHKE
IJIOCKOCTH, MAapalJICIIbHBIX NPAMBIX 1
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpUH: TOUKa, psmas,

IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE NpaBuia

1300pakeHus Ha PUCYHKE IUIOCKOCTH, 1
MapajuIeNIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI

OTpe3Ka

[TonsTHA: EpeceKaroIUecs MIOCKOCTH,

IepeceKaroImecs npsmas 1 II0CKOCTb; 1
MIOJIyIIPOCTPAHCTBO

[TonATus: nepecekaromuecs MmIOCKOCTH,

IepeceKaroImecs npsmas 1 II0CKOCTb; 1
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

MHororpaHHuKy, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB




AXCUOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA
U3 HUX

10

11

12

13

14

AXCUOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA
U3 HUX

AKCHOMBI CTEPEOMETPUH U NEPBBIE CIECICTBUS
n3 HUX. CrocoOsl 3a7jaHus IPSAMBIX U
ockocTeil B nmpoctpaHcTse. O003HauUeHUs
MPSAMBIX U IJIOCKOCTEN

N306paxkenne ceuyeHuit mupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MTPOXOAT uepe3 ux peéopa.
N300paxeHune nepeceueHuns MoayueHHbIX
iockocTeil. PackparBaHue mocTpoOeHHBIX
CEYCHHI pa3HBIMH I[BETAMU

N3o06paxkenne ceyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIEC TPOXOAT uepe3 ux peéopa.
N300paxkeHne nepeceueHuns molyueHHbIX
IJIOCKOCTEH. PackpammBanre moCTpOEHHbBIX
CEYCHHI pa3HBIMH I[BETAMU

N300pakeHue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedyeHus NoIy4eHHbIX
IIJIOCKOCTEN. PackpanmBaHne MOCTPOEHHBIX
CEUYeHUM Pa3HbIMHU IBETaAMU

N300pakenne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux p&opa.
N300pakeHue nepecedeHus moIy4eHHbIX
IJIOCKOCTEN. PackpanmBaHne MOCTPOEHHBIX
CeUeHUM Pa3sHbIMH IBETAMU

MeTton ClIeIoB s MMOCTPOCHUMA CcedeHUI




15

Meton ciie10B U1l IOCTPOEHUS CEUEHU M.
CaolicTBa nepeceyeHuid NPAMbBIX U IJIOCKOCTEH

16

17

18

Meton ciie0B U1 IOCTPOEHUS CEUYEHUM.
CaolicTBa niepece4eHU NPSIMBIX U MJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3zlaHue BBIHOCHBIX
YyepTeKel U 3aMuch 1aroB MOCTPOSHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3laHue BBIHOCHBIX
YepTeKel U 3alucCh IIaroB MOCTPOSHUS

19

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM ToukaMm Ha p&opax. Co3taHue BBIHOCHBIX
YepTeKel U 3alKCh IIaroB MOCTPOEHUS

20

21

22

23

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM ToukaMm Ha p&opax. Co3taHue BBIHOCHBIX
YEPTEKEN U 3aIUCh IIArOB MOCTPOEHUS

IToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [TonoOue
TPEYroJbHUKOB

IToBTropenue miaanumeTpun: Teopema
Menenast. PacueTsl B ceueHHMSIX Ha BBIHOCHBIX
yepTexax. Mcropus pa3BUTHS MIIAHUMETPUU U
CTEpPEOMETPUHN

KonrtponbHas pabora "AKcHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionoxeHue npsMsIx B
npoctpancTBe. CKpelBarouecs npsmele.




[Ipu3Haky CKpeIMBAIOIINXCS PSMBIX.
[TapamienpHble NpsIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
IIPSIMOM NapaJLJIEIbHOM TAHHOM IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kallel Ha TaHHOM npsMon. Jlemma o
[IEPECEYCHUH NTAPAIIEIBHBIX MPSIMBIX
IJIOCKOCTBIO

26

[TapamnenbHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajulesIbHbIX NpAMbIX. Teopema o
CKPEILMBAIOIIUXCS PSMBIX

27

28

29

30

31

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MTaPAJLIECIBHOTO IPOCKTUPOBAHMSL.
N3o6pakenue pasHbIX (GUryp B mapamieabHON
MIPOEKLIUU

enTpanbpHas nmpoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMU. YTOJ MEXIY
MPSIMBIMU

3azayn Ha JOKa3aTeJIbCTBO M UCCIIENOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMOH U
IIJIOCKOCTH

reOMeTpI/IquKI/Ie 3aa41 Ha BBIYMCICHHUEC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C




MapajvIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHue ceueHust, MPOXOIALLETO YEPE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIENbHOIO0 IPYrou npssmout. Pacuér
OTHOLIEHUI

33

34

35

[MapannenpHas mpoekuus, IpUMEHEHUE s
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CeoncTaa
napajuiesienune1a i Mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuIeJIbHOCTH ABYX IUIOCKOCTEH

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH ITIJIOCKOCTH, HpOXO,Z[SIH.ICfI
4gepe3 TOUKY, HC IPUHAJICIKAITYIO I[aHHOﬁ
IUIOCKOCTH U CIIEACTBUS U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
[apaJUIEILHOCTH MIPSIMBIX NIEPECEUEHUS IPU
[IEPECEYEHHH JIBYX NapaJlIeNIbHBIX INIOCKOCTEN
TpeTben

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOUYEHHBIX MEX]y MTapajlIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSAMOM € IBYMsI
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTopenue: reopema [Iudaropa Ha
TUTOCKOCTH




IToBTOpEHUE: TPUTOHOMETPHUS

39 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajulielenune1a

41 Brruucnenue yiMH oTpe3KoB B KyOe U
IIPSIMOYTOJIBHOM IIapajuleyIeIIuIIe e
IlepneHUKyIAPHOCTD NPSIMOM U IUIOCKOCTH.

42 [Ipu3HaK nepneHMKyISIPHOCTH IPSIMON U
IJIOCKOCTH
[lepneH MKy IApPHOCTD NPSMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH

44 IIPSAIMOM, IPOXOAILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIIEHIUKYISAPHOU K
IJIOCKOCTH

45 [In0ckoCTH ¥ IEPIEHANKYIISIPHBIE UM ITPSIMBbIE
B MHOTOTpaHHUKAaX

46 [110CKOCTH M EPIIEHIUKYJIISIPHBIE UM NIPSMBbIE
B MHOTOTpaHHUKAaX

47 [Iepnennukynsap u HaknoHHasd. [loctpoeHne
MIEPIEHIUKYIISIPA U3 TOYKH HA MPAMYIO

48 Ilepnennukymnsap u HaknoHHasd. [loctpoenue
MEPIEHIUKYIISIpA U3 TOUKH Ha TIPSIMYIO

49 Teopema o Tpéx nepneHaAUKysApax (mpsmMas u
oOpatHas)

50 Teopema o Tpéx nepneHaAUKysApax (mpsmas u

oOpatHas)




51

Yron Mexay CKpeuMBatOIUMUCS PIMbIMHU

[Touck neprneHAUKyISIPHBIX MPSMBIX C

52 IIOMOUIBIO NEPIIEHIUKYJIIPHBIX MIOCKOCTEN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUWIBHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJILHOMN MPOEKIINH
ITocTtpoenue ceuenuit kyba, Npu3Msl,

55 MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO
OPTOTOHAJIBLHOM MPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTH. [Iimockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSHUM OT TOYKH JI0 IIIOCKOCTH
CriocoObl OMyCTUTh NEPIEHANKYIISAPBIL:

60 CUMMETpPHUS, CIABUT TOUKHU IO NapaJlJIeIbHON
psAMON

61 CrBur 1o HenapayIeIbHOU NMPSAMOH,
U3MEHEHUE PACCTOSHUN
KonrtponbHas padora "B3anmuoe

62 PacroJI0KEHUE NPSMBIX U IUIOCKOCTEN B

IpocTpaHcTBe"




63

IToBTOpEHME: Yroa MKy PSIMBbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B TPOU3BOIBHOM
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB

64

65

66

[ToBTOpEHME: Yroa MEKIY CKpPEIIUBAOIIUMHUCS
IIPSIMBIMU B IPOCTPAHCTBE

I'eomeTprueckue METObI BBIYUCICHUS yIJIa
MEXy IPSAMBIMH B MHOI'OTPaHHUKAX

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB IBYT'PaHHOTO yIjia

67

68

69

70

[lepnennukynspHele mockoctu. CBoiicTBa
B3aMMHO IIEPIIEHAUKYJIAPHBIX INIOCKOCTEN

IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;
TEeopeMa O MPSIMOU NIEPECEUEHUS IBYX
IIJIOCKOCTEM MEPIEHINKYJIIIPHBIX TPETHEN
IJIOCKOCTH

[IpsiMoyronbHBIN Napasuienenunes; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOIO
napajuleJenune1a

Teopema 0 tMaroHany NPsMOYTOIBHOTO
napajuieJIenuIea v CIeICTBUE U3 HeE

71

CrepeomeTpuuecKkie 1 MPUKIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U INIOCKOCTH

72

73

HOBTOpCHI/ICZ CKpCHIUBAOIINUCCA TTPSAMBIC,
nmapajICJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAOIHNXCA TPAMBIX, PACCTOSIHUC




MCKAY CKPCIIHMBAOIIUMUCS IPSAMBIMU B
IMPOCTBIX CUTYyallUAX

PaccrosHue oT TOUKH J0 IIJIOCKOCTH,

“ paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
Brrunciienue pacCTossHUN MEXITY

75 CKPEIIMBAOIIAMUCS IPSIMBIMU C IIOMOILBIO
NEPIECHIUKYIISIPHOMN INIOCKOCTH
Tpéxrpannslii yroi, HEpaBEHCTBA JJIs

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

77 DneMeHTHl CPepruIecKoil reOMETPUH:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTponbHas padora "Yrisl u paccrosHus"

79 Cucremaru3zanus 3HaHul "MHOTOrpaHHUK U
€ro 2JIEMEHTHI"

80 [Inpamupa. Bunael nupamua. I[IpaBunpHas
nupamua

81 ITpusma. [IpsimMast u HaKJIOHHAs IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napaienenunen, NpsMoyroabHbIA
napasenenunes, Kyo

83 Brinykibie MHOrOorpanHuku. Teopema Ditniepa
Brinyknble MHOrorpanHuku. Teopema Oitniepa.

84 IIpaBriIbHBIE U NTOJTYIIPABUIIbHBIE
MHOTOTpaHHUKHU

85 KonrtponbHas pabora "MHororpaHHUKH"




IlonsTue BCKTOpAa Ha IIJIOCKOCTHU U B

86 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapanienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxxenue Bexropa no 6a3HC)v/ TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHoe pou3BeJIcHNE 1
93 Brraucienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1aum ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1
99 O06o00611eHre U cucTeMaTu3alus 3HaHU! 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 HToroBast KOHTpOJIbHASA paboTa 1
102 OO0o01IeHre U CHCTeMAaTH3aNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
uudgposbie
Ne n/m Tema ypoka KonTposbHbie
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl

1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1

IJIOCKOCTHU M B TPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkanspHoe 1

MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "BolunicieHue yriia Mexmy 1

BEKTOPAaMH B IIpocTpaHcTBe"
4 [ToBTOpeHue Temsl "YpaBHEHUE TIPSIMOI, 1

MPOXOJIAIICH yepe3 ABE TOUKH"
5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1

IUIOCKOCTH B OTPE3Kax
6 VYpaBHEeHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1

IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousseneHne 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1

IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1

pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/IBI pacuéTa yriia Mexay 1

MPSIMBIMU B MHOTOTPAaHHHUKAX
11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1

IJIOCKOCTAMU B MHOT'OI'paHHUKAX




@®opmyJia pacCTOSHUSI OT TOUKH /10 TNIOCKOCTH

12
B KOOpJAMHATaX

13 Haxoxnenue paccTositHUi OT TOUYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOUKH 10
MJIOCKOCTH B TIPABUIIBHOU MUPAMU/IS

15 KontponbHas pabora "Ananuruueckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOI'PAaHHUKHU

17 CedeHHsi MHOTOTPAHHUKOB: METO/T CJICJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECEYCHUs IPSIMBIX U
IUIOCKOCTEi

19 [TapamienbHbIe TPSIMBIE U TTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpsMbIE U MIIIOCKOCTH: PACUET
OTHOIIICHUH

21 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH: YTJIIBI
MEXIY CKPEIUBAIOIIUMUCS TTPSIMBIMHU
[lepnenauKyasipHBIE TPSIMBIE U INTIOCKOCTH:

29 CTaHJapTHBIC TTAPhI MEPIIEHIUKYIISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB

23 [lepnienquKynsipHBIE MPSMBIE U TNIOCKOCTHU:
Teopema O TpeX MepneHIuKyIsIpax

24 [lepnienauKysipHBIE MPSMBIE U TIIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHUE: IO MHOTOYTOJIBHUKOB,
bopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
monoous

26

HOBTOpeHI/Ie: IIiomaanu MHOI0OyroJIbHUKOB,
(dhopMyIIBI IS TUTOIIACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IIIOMIAIX MHOTOYTOJIbHUKOB,
(GopMYIIBI IS TUTOIIAICH, COOOpaKEHUS
o 100us

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsI

[Tnomany ce4eHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUS 1O 100MsI

30

KonTponbHas padora "[loBropenue:
MHOTOT'PAaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

31

32

O061éM Tena. OObeM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anauu 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yIia

33

CrepeoMeTpHUuecKre 3aJa4l, CBI3aHHbIE C

00BEMOM NPSIMOYTOJILHOTO Napaljiesenunena

34

35

[Ipuxnagueie 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napajuiesenunena

O06BEM npsMOi IPU3MBI




CrepeoMeTpUueCKUe 3aJa4l, CBA3aHHBIE C

3 BBIUKCJICHHEM 00bEMOB IPSIMON TPU3MBI

37 [Ipuknansele 3a1aun, cBsI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI
Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBbI
Brruncnenue 005EMOB Tl ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém
MUPAMU/IBI

40 dopmyna 06bpéMa upamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

41 dopmyia o6béMa nupamuibl. OTHOLIEHUE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

42 CrepeomeTpuyecKHe 3a/1aui, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuecKUe 3aJa4l, CBS3aHHBIE C
00BbEMaMH TUPAMHUIBI

m [Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBSI3aHHbIE C 00bEMOM HAKIIOHHOW MPU3MBI

45 [Tpuxnanueie 3ana4yn no teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

46 [Tpumenenue o0bEMOB. Brruncienue
PacCTOSHUA 10 TIIOCKOCTH

47 KonTtponbhas padora "O6béM
MHOTOTrpaHHHKaA"

48 Hunuuapudeckas HOBEPXHOCTh, 00pa3yomue

LII/IJII/IH,[[pH‘ICCKOﬁ MMOBCPXHOCTHU




Munmuaap. [psamoi KpyroBon HUIUHAP.

49 [Tnomane MOBEPXHOCTH LMIMHIPA

50 Konunueckast moBepxHOCTh, 00pasyromue
KOHHYECKOU noBepxHOocTH. Konyc

51 Ceuenne KOHyca IIOCKOCTBIO, MapalIeNbHOM
IJIOCKOCTH OCHOBAHHUS

59 VY ceuénHblil koHyC. M300pakeHne KOHYCOB U
yCeUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOIM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha

55 JTIOKA3aTeJIbCTBO U BHIYMCIICHHE, IIOCTPOCHUEM
CEUCHHUH UIMH]IPA, KOHYyCca
CrepeomeTpruecKkue 3aa4u Ha

56 JI0Ka3aTeIbCTBO M BEIYMCIIEHUE, TOCTPOCHHEM
CEYEHUM UIMHIpPA, KOHyCa

57 [Tpuxnanubie 3a1a4u, CBSI3aHHBIE C
IITMHIPOM

58 [Tpuxnanubie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u

u300pakeHue mapa




61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua u
n300pakeHHE 1mapa

62

63

VYpasnaenue chepsl. [Lnomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuuecKue 3aauu Ha

J0Ka3aTCJIbCTBO U BBIYUCICHUC, CBA3aHHBIC CO

cdepoit u mapom, NOCTPOSHUEM HX CEUCHUN
IJIOCKOCTBIO

65

CrepeomeTpryuecKue 3a1a4u Ha

J0Ka3aTCJIbCTBO U BBIYUCICHUEC, CBA3aHHBIC CO

cdepoit u mapoM, NOCTPOSHUEM UX CEUCHUN
IJIOCKOCTBIO

66

67

68

[IpuknanHbie 3a1a4M, CBsI3aHHBIC CO chepoii u
1apoM

[ToBTOpEHUE: OKPYKHOCTD HA IIOCKOCTH,
BBIYUCIICHHS B OKPY)KHOCTH, CTaHIapTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OT'PAaHHUKOB

69

3amauu o Teme "Tena v MOBEpXHOCTH
BpanieHus"

70

71

3anaun o reme "Tena u MOBEpXHOCTH
BpanieHus"

KonTtponbHas padora "Tena u moBEpXHOCTH
BpaiueHus"




72

O0béMm unuHIpa. Teopema 06 00bEMe
PSMOTO IUJIHHAPA

73

74

Brrancnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro uurerpaita. O0bpEM KoHyca

[Tnomaau GOKOBOM M MOJHON MTOBEPXHOCTH
KOHYyCa

75

CrepeoMeTpUueCKUE 3a]a4l, CBA3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMH/PA, KOHYCa

76

77

78

79

80

[Ipuknanseie 3apaun o Teme "OObEMEBI 1
TJIOIIA U TTIOBEPXHOCTEH Tet"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lomans chepsl.
CrepeoMeTpHuecKUe 3aja4l, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB I11apa, IIapoOBOTO
CerMEHTa U IMapOBOr0 CEKTOPa

[Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa U TUIOMIA/IBIO
ctepbl. COOTHOIIECHUS MEXKTY MIOIIAASIMH
MOBEPXHOCTEN U 00bEMAMH MOTOOHBIX TEJ

[TonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHue
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MOBEPXHOCTH U O0BEMBI KPYTJIBIX Ten"

81
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[Ipeo6pazoBanust mogodus. [Ipsmast u cdepa
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['eomeTpHuueckue 3a1a4n Ha IPUMEHEHHE
JIBYDKECHUS

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTBe"
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MeTo10B Kypca reometrpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BeKkTopsl B
npoctpaHcTae"”
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[ToBTOpEHKE, 000OIICHUE U CUCTEMATHU3 AL
3HAHUMN

Hcropust pa3BUTUS CTEPEOMETPUN KaK HAyKH
U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI
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Ucropus pa3BUTHSI CTEPEOMETPUH KaK HAYKH
100 1 e€ poJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHM

HcTopus pa3BUTHS CTEpPEOMETPUN KaK HAYKH
101 U €€ poJib B Pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHSI CTEPEOMETPUH KaK HAYKH
102 U €€ poJIb B Pa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB 110 IPOTPAMME 102
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METOJINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
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Kponrays.
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