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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yU€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yMaHHUTApHOI'O LHKJIA.
[lockonbKy  JlorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUYEHHUH
00y4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEPKICHHUM MPU PEIICHUH F€OMETPUUYECKUX
3aJa4, YMEHUE BBIIBUTAaTb U  ONPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHUs mporpaMMmbl yueOHOro Kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpOBHE — Pa3BUTHE HWHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYaromMxcs MpH
U3YYeHHH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHOM obnactu «MaremaTtuka u
uHpopMaTukay  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiIyOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPOo¢deCcCUOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIMMY U yCUITUBAIOUIUMH Kypc 0a30BOr0 YPOBHSI, SIBISFOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KyJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX OINKCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIETO MUpPa, 3HAHUE MOHATUIHOIO allapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
MPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn UM yMeHHEe MX NPUMEHATb, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YepPTekKaxX, MOJEISIX U B PEalbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTeIbCTB M AJTOPUTMOB
pELIeHMs,, YMEHUSI HUX IPUMEHATh, MPOBOJIUTH JI0KA3ATEIIbHBIE PACCYXICHUS B
XOJI€ pELIECHNsI CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTM  JOKa3aTeIbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTHBHBIX PACCYKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CrocOOHOCTEM 00yUaroImMXCs, MO3HABATEILHON aKTUBHOCTH, HUCCIIEIOBATEIBCKUX
YMEHUH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHHU:
YMEHHUSl paclo3HaBaTh MPOSBICHUS TEOMETPUYCCKHX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HEHHBIX CUTYalUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHTYallUld, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUHU TIOJyYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusoTcs: «[IpsiMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «JIBIIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOyYCHHS B
10-11 kmaccax, OTHOCUTCA KO BCEM COJAEpPKaTEIbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMuUpoBaHUE  JIOTUYECKMX YMEHHUH  pacrlpefessieTcsi He TOJbKO IO
coJiepKaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOydenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, PACTIPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHIIUITHAILHBIM BOIIPOCcCaM O0yJaronuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIAIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKHUX MPEJCTABICHUN 00Y4YaIOUIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3yst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  guddepeHnnanuu  00ydeHHS,  TOCTPOCHHS
WHJVMBUAYaJbHBIX 00pa30BaTENIbHBIX MPOrpaMM, OOECHEUYUTh YIIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONEH yaeOHoro mpenmera « MaTemaTiukay;

MOJITOTOBUTHh OOYYAIONIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMATHUKH C
yaéToM BBIOOpa Oyaymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXITY
o01uM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «['eomerpus» Ha yYIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 yaca (3 waca B Henenmo), B 11 kinacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnonoxeHue NOpsMBIX B IPOCTPAHCTBE: IEpECEKarolIrecs,
napajulesibHble M CKpelluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIINXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbI€ B POCTPAHCTBE, MAapaLIEIbHOCTh TPEX NPSIMBIX, NapaUIeIbHOCTh MPSIMOM
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa MapauIeNbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI ¢ COHANPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MpSAMBIMUA B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEH: MmapaieabHble
IUIOCKOCTH, CBOICTBa napaiieIbHbIX TUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPSIMBbIEC B
POCTPAHCTBE, MPSMbIE TMapaieNbHble W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsiMoil

NEPHEHIUKYIISPHON MIJIOCKOCTH. OpToronanpHOE MPOEKTUPOBAHHUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYJISPHOCTh  IUIOCKOCTEH: MPHU3HAK NEPHEHAUKYJISAPHOCTH  JIBYX
wiockocteit. Teopema o TpEX NEePHEHAUKYIAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOW U IUIOCKOCTBIO, ABYIPaHHBIN
YIOJI, TMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOIPaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBOICTBa IUIOCKHUX H
JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YTIJIa.

MHoOrorpaHHMuKH

Bunpl MHOrorpaHHukoB, pa3BépTka MHOrorpansHuka. [lpusma: N-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, nOPSAMOYrOJbHBIM — MapajulelIeNUIlel W €ro  CBOWCTBA.
Kpatwaiimime mnytm Ha TIOBEpXHOCTM MHOrOrpaHHHKa. Teopema Oinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas nupamuja,
npaBuiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mnupaMuibl. [IpaBuIbHBIE MHOTOTPAaHHUKM: NPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [paBUJIbHAsA TPEYrojbHas IHUpaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpenactaBieHue o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTa’Jp,
NOAECKadAP U UKOCAP.

Brluncnenue 3JeMEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMaroHajad, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOM MHUPAMHIIBI,
Teopema O IUIOLIAAN YCEUEHHOW TMPaMU/IBI.

CummeTpuss B NIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  IMPABWJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPABUIbLHOMU
IAPaAMUIBI.

BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOpa HA YHCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM.  IIpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJ Mexay Bekropamu. CKalgpHOE NPOU3BEICHHE

BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[loHsTHS: MOWIMHIpPUYECKAss TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckass TOBEPXHOCTh, oOOpasylonue moBepxHocTel. Tema BpaiieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. Bzaummnoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTh. Pa3BépTka nunuHApa U KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, IIIMHIPA, TUpaMHUIbl U1 KoHyca. O0BEM Imapa u MIapoBOTO
CerMeHTA.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipw3ma, BhucaHHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
MJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpallleHUs: CEUCHUS IIIIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (IapasuleibHbIC
OCHOBAHUIO U TIPOXOJSAIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOIbl TOCTPOCHUSI
CEUYECHMI: METOJ CJIEJIOB, METOJ| BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MepeHoca
CEKYyIIEH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXKeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MPU PEHICHUU TECOMETPUUYECCKUX
3a/ay.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEpPEeHOC,
[IEHTpajbHasi CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTr0oCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) maTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE H3THUX JOCTWKEHHUH B JIPYTUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKM U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCyKIEHUN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJspHas (u3ndecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NpOodEeCCHOHATIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud U pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HATpaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW  KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB U OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPaKTHUKWA, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEUYECKOW ESITeIIbHOCTH, ATAloB €&
Pa3BUTUS W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOH KaK CpPEJCTBOM IIO3HAHUS MHUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBbHOCTh
WHIMBUJIYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TMOHATHIA, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYHIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 715l 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYIUPOBaTH W  TPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPHUIIATEIbHBIE, €IMHIUYHbIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJCHUSIX W YTBEPXKACHHSIX, Mpejiaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOW 3ajgauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MNOAXOIAIMM C  y4déToM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eiicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHPOPMALMIO PA3TUYHBIX BHJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeasIMH OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJay PEIICHUs 3aJ1auH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHHSMH APYTUX YYaCTHUKOB
auajnaora, oOHapyKMBaTh Pa3IMYMe W CXOJCTBO IO3UIIUK, B KOPPEKTHOU (dopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BBICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[CﬁCTBPIH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLHOHATbHBI HHTEJLJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX EHCTBUI M MBICTUTEIBHBIX MPOILECCOB, MX PE3YNIbTATOB, BIAJCThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3ysbTara pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAaHHBIX,
HaANJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBICHITH PUINHBI
JOCTKEHUS WM HEJIOCTH)KCHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJHWTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHON M HWHJIWBHIYaJbHOU
paboThl MpU pEIIeHHH Yy4YeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl pabOT, JOroBapuBaThbCs, OOCYXAAaTh MPOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThHl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTrUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca o0y4aronuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH aKCMOMBI CTEPEOMETPHUM M CIIEJICTBUSl U3 HHUX MPU PEIICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHATHUSIMHU, CBSI3AHHBIMM C  yIJIaMHd B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXIYy MOPSIMOM U
IJIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHSITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpuU3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1accu(puKaluy;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP Ha TUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJI C MPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMUH, NMPUMEHSAS W3BECTHBIE METO]IbI
IIpU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1aY;

e W3BJIECKaTh, MPeOOpPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TPENCTAaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3YyUYECHHbIC MOHSITUS B
mpolecce IOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHPOBAHHOMN
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJENIN C MCIHOJIb30BAHHEM I€OMETPUUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAX0XK/ICHUEM F€OMETPUUECKUX BEIINYUH;

e UMETh MPEJCTaBICHUS] 00 OCHOBHBIX 3Tamax pPa3BUTHS TEOMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

ONEepUPOBATH MOHATUAMHM, CBI3aHHBIMH C TEJIAMH BpAICHUS: [IUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BPAIICHMUS;

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHUe chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TPECTABICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YIIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/1A IIPU PEILICHUH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh H300pa)KEHHs] MHOTOTPAHHMKOB M Te€Jd BpalleHUs IIpHU
NapajuieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUS: CEUEHUs IUIMHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHUS CEYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMEeTpUYecKre (HaKThl JJIsl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBHS
IPUMEHEHHMS 3a/1aHbl B SIBHOW U HEABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHATh  TOJIYyYCHHbIE  3HAaHUS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3YUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXOXJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTH (yHAaMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSMBIX U o5
IJTOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
6 MHororpaHHuKH 7
BexkTopsl B mpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000111eHHEe U CUCTeMAaTHU3alUs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KonunyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanmuTHyeckas reoMeTpus 15 1
9 [ToBTOpEHwue, o6o6meH1:Ie u 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomany moBepxXHOCTH U 0OBEMBI 9 1
KPYTIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606I.H€HI:I€ u 17 5
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE NpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsATHS cTepeomMeTpuM: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajiebHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: Mepecekarouecs MIOCKOCTH,
nepeceKaromuecs npsmasi ¥ ioCcKOCTh;
MOJIyIPOCTPAHCTBO

[TonsTHS: epeceKaronuecs MIOCKOCTH,
nepeceKaromuecs npsmas ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKu, U300paKeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

AXCcHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEM B TPOCTPAHCTBE.
O0603HaYeHUS IPSMBIX U TIJIOCKOCTEH

10

N300paxenue ceueHnit nupamupl, Kyoa u
MIPU3MBI, KOTOPBIE TTPOXOAT YePe3 UX
pé6pa. N3obpaxkeHue nepecedeHust
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
MTOCTPOSHHBIX CEUCHUM Pa3HBIMU I[BETAMH

11

N306paxenue ceueHnii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3obpaxkeHue nepecedeHust
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHHI pa3HBIMU LIBETaMU

12

N3o0pakeHue ceueHunit mupaMuIbl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux
pé6pa. N3obpakeHue nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH. PackpamnBanue
MOCTPOEHHBIX CEYCHUI pa3HBIMU IIBETAMHU

13

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHue nepeceueHust
MOJIy4E€HHBIX TUIOCKOCTeH. PackparBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH IIBETaMU

14

Metoa cieaoB s MMOCTPOCHUMA Ce4YCHUI




15

Merton ciefioB 115l HIOCTPOCHHUS CEUCHHIH.
CaolicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Merton ciiefioB 115l IOCTPOCHUS CEUCHHIM.
CaoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenunii B nmupamu/ie, Kyoe
1o TpéM ToukaM Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MTOCTPOCHUS

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM ToukaM Ha p&opax. Cozmanue
BBIHOCHBIX YepTeXkKel U 3aIluch 1aros
MIOCTPOCHUS

20

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aHCh 11ArOB
MIOCTPOEHUS

21

[ToBTOpenue mnanumetpuu: Teopema o
MIPOIMOPLIMOHANBHBIX oTpe3kax. [Tomobue
TPEyroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUSIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH




23

KouTtponbsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsMbIX B
npoctpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku cKkpemuBarommxcs
npsMbIX. [lapamiensHble npsMele B
MIPOCTPAHCTBE

25

Teopema 0 CyllIeCTBOBAHUU U
€VMHCTBEHHOCTH IIPSIMO MapasuIeIbHON
JAHHOM IPSIMOM, MPOXOAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIEIbHbIX MPAMBIX INIOCKOCTHIO

26

[TapannensHOCTh TpeX npsMbiX. Teopema o
TpEX mapasuieabHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPIMBIX

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA NApaLICIIbHOTO
npoekTupoBanus. 3o00paxkeHune pasHbIX
(duryp B mapamuiesbHON TPOSKITUH

28

LlenTpanbHas npoekus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXIy IPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICA0OBAHUC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IlonsTus: napajisieJIbHOCTb HpHMOfI u
TIJIOCKOCTH B ITPOCTPAHCTBE. HpI/I3HaK
napalJIeJIbHOCTH HpﬂMOfI " IJIOCKOCTH.




CaoiicTBa NapayuIeIbHOCTU IPSIMOK U
IUIOCKOCTH

31

['eomeTpuueckue 3ajaun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE C
[apajuIeIbHOCTHIO MPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHue cedueHust, MPOXOIAIIETO YEPE3
JTAHHYIO IPSIMYIO Ha YEPTEXKE U
MapajyIeIbHOrO APYTror npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKus, TPUMEHEHUE
JUTSI TIOCTPOCHUS CEYCHHH Ky0a 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble IockocTH. [Ipu3Haku
MapajyuiebHOCTU JBYX IJIOCKOCTEH

35

Teopema o0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIEH
yepes TOUKY, He MPUHAAISKAILYIO JaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

36

CBolicTBa napajuiesIbHbIX INIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPH EPECEUCHUH ABYX MapalIeIbHbBIX
IJIOCKOCTEH TpeThe

37

CBoiicTBa mapamiesbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPAMBIX,
3aKJIFOUEHHBIX MEXy MMapajlsIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TPAMOIL C
JBYMsI TapaJIEbHBIMU TNIOCKOCTSMHU




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOI'O TPEYTOJIbHHUKA

40

CoiicTBa Ky0a U MPsIMOYTOJILHOTO
napajuiesIenunena

41

Boruncnenue 1iaMH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM ITapajuleIICIUIIe e

42

[lepneH MKy IAPHOCTD NPSAMON U
mockocty. [IpusHak
MEPIEHIUKYIISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneH MKy IAPHOCTD NPAMOU U
miockoctu. [Tpusnak
HEPIECHIUKYJIAPHOCTH MPSMOU U
IIJIOCKOCTH

44

Teopema o CylleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

45

IImockoctu u MNEPpNCHAUKYJISIPHBIC UM
IIpsAMBIC B MHOI'OI'paHHHUKax

46

IInockoctu u NEPpNCHAUKYJISIPHBIC UM
IIpsAMBIC B MHOI'OI'paHHHUKax

47

[leprieHauKyIAp U HAKIOHHAS.
IlocTpoenne nepneHuKysipa u3 TOUKHA Ha
IPSIMYIO

48

[leprieHAnKyJIAp U HAKIOHHASL.




[TocTpoeHue neprneHuKyIspa U3 TOYKU Ha
HPSIMYO

Teopema 0 TpEX nmepHEeHAUKYIIPAX

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX nepHneHAUKYIIPAX
(npsimast u oOpatHast)

51 Yron Mexay CKpeluBarOIuMUC
MPSIMBIMU
[Touck neprneHauKyISpHBIX MPSMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHajabHOE MPOESKTUPOBAHKE
[Toctpoenue ceuennii kyba, MpU3MBlI,

54 MPaBUWJILHON TUPAMHJIBI C TIOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU
[TocTpoenue ceuenuii kyba, IpU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TTIOMOIIBIO
OpPTOTOHAJILHOM IIPOEKINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTENBHO TUI0cKOoCcTH. [1mockocT
CUMMETpU B MHOI'OTpaHHUKAX

57 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CJIECTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTPpAaHHUKHU. Pacuér
PaccTOSHUI OT TOYKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
paccTOSHUMN OT TOYKH JI0 MJIOCKOCTH

60 CriocoObl OIYCTUTbH MEPIEHANKYIISAPHIL:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonrtponsHast padora "B3anmnoe
pacmoioKEHNUE NPSIMBIX U INIOCKOCTEHN B
npocrpaHcTee”

63

[ToBTOpEHUE: yron Mex 1y NpsIMbIMA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYUCICHUS
yriia MeX/Jy NPSIMBIMH B MHOTOI'paHHUKaX

66

JByrpanubiii yroj. CBOHCTBO JTMHEMHBIX
yTJIOB IBYT'PAHHOIO yTriia

67

[Tepnienaukynsipubie maockoctu. CBOMCTBA
B3aUMHO MEPIEHIUKYISIPHBIX TIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIPHOCTH
IJIOCKOCTEM; Teopema o0 mpsMoi
MepeceyeH sl IByX IIIOCKOCTEH
MIEePIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyTronbHBIN Mapajuienenumnen; Kyo;
U3MEPEHUs, CBOMCTBA MPSIMOYTOJIBHOTO
napaiesenumnesa

70

TeopeMa 0 JuaroHajiu IpaMOyroJIbHOT O




Imapajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomeTpuyuecKke U MpUKIaJIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpEITUBAIOIIUECS MPSIMbIE,
napajuieTbHbIe TUIOCKOCTU B CTaHIAPTHBIX
MHOTOTpaHHUKaxX

73

[Tapa mapaynenbHbIX JIOCKOCTEH Ha
CKPEILMBAIOIINXCS IPSIMBIX, PACCTOSIHHUE
MEXIy CKpEIINBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYALUAX

74

PaccrosiHre OT TOUKH 110 TUIOCKOCTH,
paccTosiHue OT MPSIMOU JI0 TUIOCKOCTH

75

BrrunciieHue paccTosSHUI MEX Ty
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO MEPIIEHIUKYISIPHON MIOCKOCTH

76

TpéxrpanHsblil yroy, HEpaBEHCTBA JJIA
TpexrpanHbix yrioB. Teopema [Iudaropa,
TEOpPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yIJia

77

DnemMeHThI chepUUeCcKOil reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTponbHas pabota "Yrisl u
paccrosgHus"

79

CucremaTtuzanus 3HaHuN "MHOrOrpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buasl nupamun. [pasunbaas
nupamuja




[Ipusma. IIpsAmas u HaKJIOHHAS IPU3MBL.

81 1
[IpaBunbHas npusma

82 [IpssmMoit mapayenenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykisie MHOrOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TTOTYITPABUIIHHBIC 1
MHOTOTPaHHUKH

85 KounTponbhas padora "MHuororpaHHUKT" 1

86 [TonsATHE BEKTOpA HA TUIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapannenenurnena 1

90 YMHOXeHHEe BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH

92 CkaysipHOE TTPOM3BEICHUE 1

03 Berunciienue yriia Mexay BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocreiimme 3a7a4u ¢ BEKTOpPAMH 1

95 IIpocreiimue 3anaun ¢ BEKTOpaMH 1

96 IIpocreiimue 3ana4n ¢ BEKTOpaMH 1

97 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1

98 O06o01IeHre U crucTeMaTu3alus 3HaHu! 1




99 O06o001IeHre U cucTeMaTu3alus 3HaHu ! 1
100 Hrorosas KoHTpoJbHAsA paboTa 1
101 Hrorosas kKoHTposIbHAS paboTa 1
102 O0o01IeHre U cucTeMaTru3anus 3HaHU ! 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KoanuyectBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3ydeHusi =~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTOopenue temsl "KoopauHatsl BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1

MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHNE IPSIMOI, 1

MPOXOIAIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

YpaBHEHHE INIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOpMaJIb, 1

yYpaBHEHUE IIJIOCKOCTH B OTpE3Kax
7 BekTopHoe npon3BeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1

MIPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

[IPOrpaMMUPOBAHUE
10 AHanmMTUYECKUE METO/Ibl pacyéTa yria 1

MEXy NPSIMBIMA B MHOT'OTpaHHUKAX
1 AHaNMTUYECKUE METO/IbI pacyéTa yria 1

MEXK/y MJIOCKOCTSIMH B MHOT'OTpaHHUKAX

opMyJia pacCTOSIHUS OT TOUYKHU JI0

12 o 1




IIJIOCKOCTH B KOOpAMWHATax

HaxoxzaeHue paccTossHUM OT TOYKU 110

13
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IJIOCKOCTH B TIPABHIILHOW TUPAMH/IE

15 KonTponbHas pabota "AHanuruueckas
reoMerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPaHHUKOB: METO/T CIIEIOB
CeyeHMsI MHOTOT'PAHHUKOB: CTaHIApTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS TIPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble psSIMbIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NpsSIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble NpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIUMHUCS
MPSIMBIMU
[lepnieHIuKyIsIpHBIE IPSMBIE U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISIPHBIX TIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOI'PaHHUKOB
[lepnieH UKy IsSIpHBIE IPSMBIE U

23 MIJIOCKOCTH: TEOpEMA O TPEX
MePICHIUKYIIpaxX

24 [lepnieHIuKyNSIpHBIE IPSMBIE U




IIJIOCKOCTHU: BbIYMCJIICHHUA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYTOJILHUKOB, (DOPMYJIBI IJIs
TI0IaIeH, COOOPAKCHHMSI TTOI00HSI

26

[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIbI 17151
TJI0IA IeH, COOOpaKeHUS TI0I00UsI

27

[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JIIst
TJI0TIAIeH, COOOpaskeHMS TI0T00MsI

28

[Tnomaam cedeHnid MHOTOTPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUS TTO00MS

29

[lnomanu ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUS TTO00M S

30

Kontponbnas padota "[loBTopeHue:
MHOTOTpaHHUKH, CEUYEHUS
MHOTOI'paHHUKOB"

31

O06bém Tena. O6beM MPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3angaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TpUCEKLUH yria

33

CrepeoMeTpuuecKue 3aJaui, CBSI3aHHBIE C
00BbEMOM MPSMOYTOJILHOT'O
napasiesnenumnena

34

HpI/IKHa,[[HLIe 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO

napajuienenumeaa

35 O0BEM psIMOY TIPU3MEI

36 CrepeomeTpHryuecKe 3aa4u, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TTPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMO MPU3MBI
Borancieane 00bEMOB TEJT ¢ TTOMOIIBIO

38 onpeaenénHoro uaTerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN C IIOMOIIBIO

39 onpeaenénHoro uaTerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna o0bEMa mupamuel. OTHOIIICHUE
00BEMOB MHUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna o0bEMa nupamuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeomMeTprUeCcKHEe 3a]1a4H, CBI3aHHBIC C
00BEMaMK HAKJIOHHOM MPU3MBI

43 CrepeomMeTprUecKHe 3a]1a4H, CBI3aHHBIC C
00BEMaMK TTUPAMHMIBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenne 00bEMOB. Boruncienue

pacCcTosAHuA N0 MIOCKOCTU




KonTponbras padota "O0béM

47 "
MHOT'OTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIue MUIHHIPUICCKON
MMOBEPXHOCTHU

49 HMunuaap. [IpsaMoit kKpyroBon HUIUHAP.
[Iomaae MOBEpXHOCTH LMIMHIPA

50 Konnueckast moBepXHOCTh, 0Opa3yroiire
KOHHYECKOH noBepxHocTH. Konyc

51 CedeHne KOHyca MIOCKOCTBIO,
napajuiebHOM MITOCKOCTH OCHOBAHUS

59 VYceuéunslii konyc. M300paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomane G0KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tmomane G0KOBOI MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCA
CrepeomeTrpuuecKkue 3aaun Ha

55 JI0Ka3aTelIbCTBO U BHIYHCIICHUE,
MIOCTPOCHHUEM CEUCHMI UINH]PA, KOHYCa
CrepeomeTrpuuecKkue 3aaud Ha

56 JI0Ka3aTelIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHHUEM CEYCHHI HUIMH]IPA, KOHYCca

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

58 [IpuknagHeie 3aqa4u, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
IockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. But 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepst
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [nomans cheps u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTprieCKHe 3a/1a4i HA
JTIOKA3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHbIE CO ChEPOH U 1apoM,
MTOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO

65

CrepeoMeTpHUecKHe 3a1auu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoi U mapom,
MOCTPOSHUEM UX CEUYCHUH MIIOCKOCTHIO

66

[TpuknaaHbie 3a1a9u, CBSI3aHHBIE CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIYMCIICHUS B OKPYKHOCTH, CTaHJAPTHBIC
nonoous

68

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOI'OI'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

Konrponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O0béM mmmHapa. Teopema 00 00bEMe
MIpsAMOro NuJIMHApa

73

Brrunciienne 0065EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uurerpana. Oobpém
KOHycCa

74

TTmommaan OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpryuecKHe 3aa4u, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TUITUH/PA,
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[Tpuknagasie 3agaun mo Teme "OO0bEMBI 1
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OO0BEM 1mIapa U IapoBOro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
cdepbl. CTepeoMeTpUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa 1 II1apoBOro
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[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
Ten", CBAI3aHHbBIE ¢ 00BEMOM IIIapa u
ionaapio ceprl. COOTHOLICHUS MEXKIY
IIJIOIA IIMK ITOBEPXHOCTEH U 00bEMaMu
IMOJJOOHBIX TEIl
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[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa pu mo100uu.
CrepeoMeTpUueCKUe 3a]]aUu, CBI3aHHbIE C




BBIUHMCIICHHEM 00BbEMOB TeJ U ILIOLIaAeH
IIOBEPXHOCTEH
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KonTponbras padota "[Tnomamm
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TS
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JBuxenus npocrpancTBa. OToOpakeHus.
JIBmxenust u paBeHcTBo puryp. Obmiue
CBOICTBA JIBKCHUI
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Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHAS CUMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOH
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[IpeobpazoBanus nomodus. [psimas u
ctepa Diinepa
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I'eomeTrpuueckue 3ajaun Ha IPUMEHEHUE
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Kontponbnas padota "BekTops! B
npoctpaHcTae"
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O6o6maromiee moBTopeHue 11 moHATHIA 1
METOI0B Kypca reomerpun 10—11
KJIACCOB, CHCTEMaTH3aIs 3HAHUIL:
"[TapannenbHOCTh NPSAMBIX U TJIOCKOCTEN
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MeTOoJI0B Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"BexTopsl B mpocTpaHCcTBE"

89

Oo6o06maromee nmosropenue 11 moHsATHH U
METO0B Kypca reomerpun 10—-11
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