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HOACHUTEJIBHAS 3AIITMCKA

I'eometpust sBisieTcss OOHUM M3 0a30BBIX KypCOB HAa YPOBHE CpPEIHETO
oOmrero oOpa3zoBaHus, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3YUYE€HUS JUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MNPEIMETOB T'YMaHHTAPHOIO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe  NpU  U3YYEHUH
oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB F€OMETPUHU, IPHU JOKA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHUM IPU PEIIEHUH I'€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUIaTb MW ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTH
bu3nUecKux 3aaad.

Lens ocBoeHUs mporpaMMbl yueOHOro Kypca «I'eomeTpus» Ha yriayOaeHHOM
YpPOBHE — pa3BUTHE MHJMUBHUIYAIbHBIX CHOCOOHOCTEH O0OydYarommxcs Mpu
U3YYCHUH T€OMETPHUH, KaK COCTaBISIONIEeH mpeaMeTHo obnactu «MarteMaTtuka u
uHpopMaTuka»  uyepe3  obecreyeHre  BO3MOXKHOCTH  NMPUOOpETeHuss u
UCIIONIb30BaHUs  Oojee TIyOOKMX TE€OMETPUYECKUX 3HAHUHW U JCHCTBUM,
cnenuUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MpodheCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJauyaMu Kypca T€OMETPUU Ha YIIIYyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIUMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOHN KYJIbTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMupoBaHuE NPEACTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BRKXHEHIIMX MAaTEMaTUYECKUX MOJENIAX, IMO3BOJISIOIIMX OINUCHIBATh M HM3ydaTh
pa3HbIE SBJICHUS OKPYXKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO ammapara 1o paszaeiy
«CtepeoMeTpus» yueOHOIo Kypca reoMeTpHH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMH, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHUS JOKa3bIBaTb TEOPEMBbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(opMupoBaHUE YMEHUS paclo3HaBaTh HA YEPTEKax, MOJAEIAX U B pEAIbHOM
MHpE MHOTIOTPaHHUKM M TeJla BpallCHUs, KOHCTPYMPOBAaTh I'€OMETPUYECKUE
MOJICIIN;

(GopMupoBaHUEe MOHUMAHHUS BO3MOXHOCTU aKCHOMATHYECKOTO MOCTPOCHHUS
MaTeMaTUYECKUX TeOopuid, (popMupoBaHHE MOHUMAHUS POJIM AKCMOMATUKU TPU
MIPOBEJICHUY PACCYKICHUM;

GopmMupoBaHue yMEHHUs BJIaJE€Th METOJAaMH JI0Ka3aTeIbCTB M aJrOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, NMPOBOAUTH OKA3aTEIbHBIC PACCYKICHUS B
XOJI€ peUIeHNsl CTEPEOMETPUUECKUX 3a4ad U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TPEACTABICHHUS O HEOOXOAMMOCTH JOKa3aTelbCTB  IpU



000CHOBaHMHM MaTEMATUYECKUX YTBEPKICHUHN M PO aKCHOMATHUKH B TIPOBEICHUN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYalIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yJaronInXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YUCHHUIO T€OMETPHH;

dbopmupoBaHue (YHKIIMOHATHLHON TPAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMEHHS PACIO3HABaTh IMPOSIBICHHUS TEOMETPUYCCKUX TIOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HECHHBIX CUTYalMsIX W TPH W3yYEHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTCH,
MOJICITMPOBAHMS PEabHBIX CHUTYAIlUid, HWCCJICIOBAHUS ITOCTPOSHHBIX MOJIEIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMY JIMHUSAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xnaccax sBustorca: «lIpsMble M IJIOCKOCTH B MPOCTPAHCTBER,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpeboBaHUE «YMETh OINEPUPOBATH
NOHSTHSIMHW», PEICBAHTHBIMH T'€OMETPUU Ha YIIIYOJICHHOM YpPOBHE OOy4YCHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIEP)KATEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHUM  pacmpelnensieTcss He  TOJIbKO  TI0
coJiep KaTeNbHbIM JIMHUAM, HO U 10 TojgaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboueit
IpOrpaMMBbl, paclpeleCHHbIM IO ToJaM OOy4YeHHUS, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOMPOCaM O0yUaroIIuecs
oOpamaiuch HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHW30BaTh  OBJAJICHHE
r€OMETPUUYECCKUMU MOHSATUAMH M HaBBIKAMHU MOCJIEA0BATEIHLHO U TTOCTYIATEIBHO, C
coOJI0/IeHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIIss
e¢, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK H3y4EHUIO T€OMETPUN HA YTITYOJICHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qans  auddepeHnmanuu  00ydeHHUs,  MOCTPOCHHUS
WHIUBUIYATbHBIX  00pa3oBaTENbHBIX MpOTpaMM, OOECHeUuTh YIrIyOJICHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJOJDKCHUIO HW3YYCHUS MATEMaTHUKH C
y4¢TOM BBIOOpa Oymymied mpodeccuu, obecrnieurmBas IMPEEMCTBEHHOCTh MEXKITY
o0uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomeTpusi» Ha yYIiyOJICHHOM YpOBHE
orBoautcs 204 gaca: B 10 kiracce — 102 vaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HeZIeINI0).



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUHU U CIAEACTBUS U3 HUX.

B3aumHoe pacronoxkeHue MpsMbIX B MPOCTPAHCTBE: IepeceKarouIuecs,
napajulesibHble M CKpelluBaromuecs: mnpsMble. [Ipu3Hakum CKpemmBaroumxcs
npsiMbIX. [lapanienbHOCTh NPAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapajuiebHbIE
OpsIMbIE€ B POCTPAHCTBE, MAPAJUICIBHOCTh TPEX MPSAMBIX, MApAIEILHOCTh MPIMON
U 1iockoctu. [lapamnenbHoe M UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOMCTBa MapauIeNbHOIO MpoeKTUpoBaHus. M3o0paxenue
buryp B mapasjuienbHON MPOEKIUU. YTJIbI C COHANPABICHHBIMU CTOPOHAMHU, yrOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: NapaljieibHbIe
IUIOCKOCTH, CBOMCTBa napayiebHbIX IUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpaj’ap, Napaulesienuie],
IOCTPOEHUE CEUEHUI.

[leprieHAUKYJIAPHOCTD NPSIMON U TUIOCKOCTU: MEPIEHIUKYISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSMblE MapajyIebHble W MEPHEHAUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEeHANKYIIPHOCTH NPSIMOM M IJIOCKOCTH, TEOpeMa O HpsIMOH

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOe MIPOEKTUPOBAHHUE.
[lepnieHAMKYNIAp U HAKIOHHBIC: PACCTOSTHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TPOEKIUs  (GUTyphl  HAa  TUIOCKOCTb.

[lepneHAUKYISPHOCTh  IUIOCKOCTEH: TMPHU3HAK NEPHNEHIUKYIAPHOCTH  JIBYX
mIockocteil. Teopema o TpEx meprneHaAnKyJIsipax.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSAMOM U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJl, JUHEWHBIA Yroy ABYTPAHHOrO yria. TpeXrpaHHbIil U1 MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JIBYTPAHHBIX YIJIOB TPEXTPAHHOrO Yyria. TeopemMbl KOCHUHYCOB W CHHYCOB [IJIs
TPEXTPAHHOTO YIJIa.

MHororpaHHUKH

Bunabsl MHOrorpaHHukKoB, pa3BepTKa MHOrorpanHuika. llpusma: n-yromnbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpPSAMOYTrOJBbHBIM — MapajuleNieNuIe] W €ro  CBOMCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa: n-yronbHas mnupamuia,
npaBUJibHAsT W YyceucHHas nupaMuibl. CBolcTBa pedep M OOKOBBIX TpaHei
MpaBWIbHOM nupaMuibl. [[paBuibHBIE MHOTOTPAHHUKH: NPABUJIBHAS NpPU3Ma U



IIpaBUJIbHAS TNHPAMHIA, NPABUIbHAS TPEYroJbHAS MNHUPAMHIA W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHUKOB: peOpa, IuaroHaiu, YIJIbL.
[Inomaas OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOAAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOM IMPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTH MPAaBUIBHOM MUpaMUIbI,
TEOpEMA O IUIOLIAIN YCEUCHHON MTUPAMU/IBI.

CummeTpuss B NIPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajuieJiClIiNe1a, CUMMETPUsS NPaBUJIBHBIX IPU3M, CHUMMETPHUS NPABUIBHOU
NUpaMUBL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABIEHHBIE W IMPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOpPAMU: CI0KEHUE
U BBIYMTAHHWE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpAa Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
IlonsTne KOMILIaHapHBIE BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapauienenunena. Teopema O pPa3jIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BeKTOopaM. [IpAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3pb MEXAYy KOOpAMHATaMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJI MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIIACC

TeJsia Bpamenust

[loHsTHS: IWIMHAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAsl IOBEPXHOCTD,
chepuueckass TOBEpXHOCTh, oOOpasyionue ToBepxHocTel. Tema BpalmieHwus:
MWINHAP, KOHYC, YCEUYCHHBIH KOHYC, cdepa, map. BzammHOe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue ten
BpalleHUs] Ha IMJIOCKOoCcTU. Pa3BepTka munuHapa u kKoHyca. Cummetpus chepsl u
mapa.

O6beM. OcHOBHBIE CBOMiCTBA 00BEMOB Tel. Teopema 00 o00BEMe
MpSIMOYTOJILHOTO Tapajuienenuneaa W ciaeAcTBus u3 Hee. OObeM MNpsMol u
HaKJIOHHOW MPHU3MBbl, IWJIUH]IPA, MHUpaMUabl U KoHyca. OObEM 11apa M 1apoBOro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
UUJIUMHIp, OMNHCaHHas oOKoJio uuiauHapa. Ilepeceuenue cdepsl U 1mapa ¢
miockocThlo. Kacanue mapa u cdepsl miockocTho. [IOHSITHE MHOTOrpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpAICHMUS.

[Inomaas MOBEPXHOCTH UMIMHAPA, KOHyCa, IUIOWAAL cChepbl U €€ YacTeu.
[logobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAZAEH TMMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTus. Pemienue 3anay Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHIPA
(mapayyieIbHO MW MEPHEeHIMKYJISIPHO OCH), CEUEeHHS KOoHyca (MmapajuieibHbIe
OCHOBAaHUIO U MPOXOJAIIME Yepe3 BEPIINHY), CEYEHUS I111apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJ CJEeI0B, METOJ BHYTPEHHEr0 MPOEKTHUPOBAHUS, METO/]| MepeHoca
CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepaunuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWMCTBA BEKTOPHOTO YyMHOXEHUs. [IpsimoyronbHas
cucTemMa KoopJuHat B npoctpancTBe. Koopaunarel Bexkropa. Pa3noxkeHnue Bekropa
no Oa3ucy. KoopIWHATHO-BEKTOPHBIM METOJ MPU PEIICHUU TEOMETPHUUECKUX
3asay.

J{BMKeHMsI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpakeHus. [IBUKeHUS U paBeHCTBO (UTYP.
OO6mue cBoicTBa JBWXKEHHH. Buabl NBW)KEHUHN: TapauieNbHBIA TEpPEeHOC,
[EHTpajbHasl CUMMETpPHS, 3€pKajbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus momoo6us. [Ipsamas u cepa Ditnepa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATHI

1) rpakaaHcKoe BOCTIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOHN MO3UIIUHA 00YYaOMIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WICHAa  pPOCCHUHCKOro  0oOImecTBa,  MpEACTaBICHHE O
MaTeMaTHYCCKUX OCHOBax (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAyp TPaKIAHCKOTO o0IecTBa (BBIOOPHI, OMNPOCHI WM JIPyroe), yMEHHUe
B3aMMOJICHCTBOBATh C COIMAJIBbHBIMU HMHCTUTYTAaMH B COOTBETCTBHM C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

c(hOpPMHPOBAHHOCTh POCCHUHCKON TPaXKJTaHCKON HMJICHTUYHOCTH, YBOXKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSM POCCUUCKMX MaTEMaTHKOB M POCCHICKOW MaTEeMaTHYCCKOM IITKOJIBI,
UCIIOJIb30BaHNE 3THX JOCTIKCHHWW B JPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
HSKOHOMHKH;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHME:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCHUHCKOro Hapozaa, chOpMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TMOBEJCHHMS, CB3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTM)KEHUH HaykKu U JESTENbHOCTHIO YYCHOro, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) acTeTHYeCKOe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUM, pacCyXJICHUH, BOCIIPUUMYHBOCTD
K MaTeMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puszuveckoe BocnUTAHHE:

c(hOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
WHTEpEcax 370pOBOro M 6e30macHoro oopas3a KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHTAaHHE, COATAHCHPOBAHHBIN PEXUM 3aHATHH WU
OTIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
MIPH 3aHATUSAX CIIOPTUBHO-0370POBUTEIHLHON JIEATETLHOCTHIO;

6) Tpy10BO€E BoCIMTAHHUE:

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
paznuuHbM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €¢ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BEIOOP
Oynymeld mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTHKEHWHM BCEH JKWU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKUX 3a]1a4 MAaTeMaTHIEeCKOW HAIPaBICHHOCTH;



7) 3KOJIOrM4ecKoe BOCIIMTAHIE:

C(OPMHPOBAHHOCTh  AKOJOTHYECKON KyJAbTYPHI, IOHUMAaHHE BIUSHHS
COITHATbHO-9KOHOMHUYECKUX MPOIECCOB HAa COCTOSHHUE MPUPOJHON M COIUATBLHON
CpeJibl, OCO3HAHUE TII00aTBHOTO XapaKTepa SKOJOTHYSCKUX MPOOIIEM, OPUCHTAIHSI
Ha MPHMEHCHHE MAaTeMaTHYeCKMX 3HAHMH Ui pEHIeHHs 3amaad B 00JacTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYNIKOB M OIIEHKH HX BO3MOXKHBIX
MOCJICACTBUI 11 OKPYXKAFOIICH CPeJIbl;

8) HeHHOCTH HAYYHOI'0 O3HAHMS

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM HM  OOIIECTBEHHOW  TMPAKTUKH, IOHUMaHHE
MaTeMaTHYECKOW HAyKM Kak C¢epbl YeTOBEYECKOM IeATCIbHOCTH, JTaloB e¢
pasBUTHS W 3HAYAMOCTH IS PA3BUTHS I[MBUJIM3AIMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MATEMaTHYeCKOH KyJIbTypOW KaK CpEJCTBOM IIO3HAHHS MHpa,
TOTOBHOCTH OCYIIECTBJIATh INPOEKTHYI0 M HCCIEIOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAIbLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TIOHATHM, OTHOLIEHWH MEXAYy TMOHATUAMH, (DOPMYyIUPOBATH
OTIpeJIeNIeHHs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KJIacCU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIIPUHHUMATh,  (OPMYIUPOBaTH U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUAX U YTBEPXKACHHIX, MpEIJiaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO J1I0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmocod pemeHus Yy4eOHOW 3amadd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pCIIEHHUs, BHIOWpaTh HauOoyiee TMOAXOMSIMHA C  y4EeTOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ncciienoBaTebCcKHe eiiCTBUA:

HCIIOJIb30BaTh BOMPOCHI KAaK HCCIEOBATEIIbCKUA HHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh  BONPOCHL,  (UKCHpyIOllME  MPOTHUBOpEYHE,  MpodIeMy,



yCTaHaBIIUBaTh HCKOMOE U JaHHOE, (HOPMUPOBATH THUIOTE3Y, APryMEHTHUPOBATH
CBOIO MMO3UIINIO0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUVIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTHYEeCKOro 00bEKTa, SABJICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEeKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEILHO (HOPMYJIUPOBATH OOOOIIEHUSI M BBIBOABLI MO pe3yJbTaTam
MPOBEICHHOTO  HaOJIIOJIEHUs,  MCCIENOBaHUSA, OLEHHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTATH
MPEATNOJIOKEHUS O €r0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undopmanmeii:

BBISIBIIATH JA€(PUIUTHI MHOOPMAILIUM, JTAHHBIX, HEOOXOJMMBIX JJIsi OTBETA Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

BBIOMpPATh MHOOPMAILIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBATh W MHTEPIPETUPOBATH HMH(POPMAIMIO PA3TUYHBIX BHUIOB U
dbopm npecTaBICHNUS;

CTPYKTYpUpPOBaTh WH(OpMAIHIO, MPEJICTABISIThL €¢ B Pa3IMUHBIX (opMax,
WJUTFOCTPUPOBATH TPpaPUUECKH;

OLICHUBATh HAJAC)KHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHbIE YUeOHbIEe JeiicTBUSA

OO0mmenue:

BOCIIPUHUMATH U ()OPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHIMU H
HEIIMHA OOIIEHUS, SCHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOAY PCIICHHS 3a7adH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJIe OOCYXXJICHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMHI,
nmpoOJieMbl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha TIOHMCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXACHUSIMHU JPYIMX YYaCTHUKOB
Juajaora, oOHAapY)XMBATh Pa3IU4Me W CXOJCTBO IMO3HUIIUNA, B KOPPEKTHOW (dopme
dbopMyIHpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YyJAbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIeI0BaHuUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3ajJ1ad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PeryjisTUBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUA
Camoopranusanus:



COCTAaBIIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO PEIICHUS C
Y4ETOM MMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C YYETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTEJJIEKT:

BJIQJICTh  HABBIKAMHU  TIO3HABATEIBHOW  pedieKCMM  KaK  OCO3HaHHMSI
COBEPIIAEMbIX JEUCTBHIA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTaTOB, BIAJICTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJIS TpoIlecca M pe3yibTara PEIICHHS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NP PEUICHUU 3aJ1auH,
BHOCHUThH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBSICHITh IPHUNHBI
JTOCTIKEHUST WJIM HEOCTIKCHHS PE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eITEJIbHOCTD:

NIOHMMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIMBHUIYaIbHOM
paboThl TpU pEHICHWM YYeOHBIX 3a7ad4, MPUHUMATh IIeIb COBMECTHOMU
JCATEIBPHOCTH, TUTAHMUPOBATh OPraHU3aIMI0 COBMECTHON pPaOOTHI, pacmpeneisiTh
BUIBl pabOT, JOroBapuBaThcs, OOCYXIaTh IMpolecC W pe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHECHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATH CBOW JEUCTBUS C JPYTrMMH YiI€HAMH KOMAaHJIbI, OICHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMUN MPOAYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yyaromuics Hay9uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TMOHSTHUSMU CTEPEOMETPUU TIPHU
pEIIeHNUH 337249 U MTPOBEICHUA MAaTEeMAaTUUECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM WU CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE DPACTIOJIOKEHHE MPSMBIX B TPOCTPAHCTRBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TIOHATHSAMH, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MNPSAMOU W
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMH C MHOTOT PAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHbIE BHJbl MHOTOI'PAaHHUKOB (TMpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e Kiaccu(UIMPOBaTH  MHOTOTPAHHMKH,  BbIOMpas  OCHOBaHUS  JUIs
KJIacCu(pUKaluu;

e CBOOOJHO OMNEpUPOBATH TOHATUSIMHU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJHSATH napajiebHOe, LEHTPAJIbHOE U OpPTOTrOHAJIbHOE
MPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTb, BBINOJIHATH M300pakeHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUS MHOTOTPAHHHKOB Pa3JIMYHBIMH METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (GUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUIMU: CUMMETPHUSI B TIPOCTPAHCTBE, IIEHTD,
OCb W TIUIOCKOCTh CHUMMETpPHUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJTHO ONEPUPOBATH IMOHATHUSIMU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJadyd Ha JOKAa3aTeNbCTBO MaTeMAaTHMYECKUX OTHOIICHUH W
HaXO0XJICHUE T€OMETPUYECKUX BEIMYMH, NMPUMEHSAS] WU3BECTHBIE METOJbI
P PEIICHUH MAaTeMaTUYECKUX 3aJ]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e TMPHUMEHATH MPOCTEHIIME TPOTPaMMHBIE CPEACTBA H  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e U3BJIEKaTh, MpPEOOPa30BbIBATh M HMHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, MpPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH IIOJYYEHHbIE 3HAHUS HA TNPAKTUKE: CpaBHUBATh U
aHAJM3UPOBATH PEalbHbIE CUTyallud, MPUMEHSATh H3yYCHHBbIC MOHSATUSA B
nporecce  IMOWCKAa  pelieHUsT MaTeMaTH4ecKH  C(hOpMYTUPOBAHHON
npo0JIeMbl, MOJEIUPOBATh pEaTbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIETU C UCIOJIB30BAHHEM T'€OMETPUUECKUX
MOHSITHA W TEOpEM, ammapara aireOpbl, peniath MPaKkTUYECKUue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTUSA T'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonny 11 kiacca oOyyaromuiicss Hay4duTcs:



CBOOOJHO ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHMYECKOH U c(hepuyecKod MNOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJIy4YEHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: LIWJIUH]IPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHIApP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;

KJIacCU(UIUPOBATH B3AUMHOE PACTIONOKEHUE C(HEPhl U MIIOCKOCTH;
BBIYKCIISITh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U TUIOHIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalICHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUAMH Tell
BpallleHuss ¥ MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIM B cdepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpalllCHUs;

BBIUUCIISITh COOTHOILIEHUSI MEXY TUIOLIAASMU MMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOJIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (UTrypax, NpPEICTABICHHYI0 Ha
YepTekax U pUCyHKax;

CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B ITPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPallK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;
peuaTh TEOMETPUUECKUE 33/1a4l HA BBIYMCICHUE YTIIOB MEXKIY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIECHHUE PACCTOSIHUKM OT TOYKM [0 IUIOCKOCTH, B
L[€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHUS] MHOTOTPAHHMKOB U Tl BpAIICHHUS TIPH
NapajuyleIbHOM  NEPEHOCE, UEHTPAIbHOM CHMMETPHUM, 3E€PKAIBHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus Mo00us;
CTPOUTH CEUEHUsS] MHOTOTPAHHUKOB M TE€J BpALEHUS: CEUCHMS LIMJIUHJIPA
(mapanienbHO U NePHEHAUKYISIPHO OCH), CEUCHUs KOHYca (MapaijieibHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOAbl IOCTPOEHHUS] CEUEHUW: METOJ CIIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPKICHUS,

MPUMEHSITh TeoMeTpudeckre (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, NPEANONArarolliuX HECKOJIBKO IIArOB PELICHUs, €CJIU YCIOBUA
MIPUMEHEHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemarh 3aJa4d Ha JO0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUM U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHATH MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMM YHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

IPUMEHATHh  [OJIYYCHHbIE  3HAHUS  HA  MNPAKTUKE:  CPaBHUBAT,
AHAIM3UPOBATH U OLICHUBATH PEAJbHBIC CUTYAllMH, IPUMEHATh U3YUEHHbBIE
MOHSTUS, TEOPEMBI, CBOMCTBA B  IIPOLECCE IOWCKA  PEIICHUS
MaTeMaTH4ecKu  CPOpMYTUPOBAHHOW  MPOOJEMBI,  MOJEIUPOBATH
peabHBIE CUTyallUM Ha $3bIKE TE€OMETPHUH, HCCIEAOBATH NOCTPOCHHBIC
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUECKUX TIOHATUU UM TEOPEM,
ammapara anreOpbl, peniaTh NPAKTHYSCKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallaXx Pa3BUTHA TCOMETPUH Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPOrpamMMblI Bcero Konrpobibre | Ipaxtiieckue o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 BBenenue B crepeomeTpuio 23 1
9 B3anMHOe€ pacrionokeHne npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U MJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepneH TUKyYNIAPHOCTD NPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16
6 MHororpaHHUKH 7
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHI/IC, 0000111eHIE U CUCTeMAaTHU3aIHs 5 5
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/nt KonrtpoJbnbie | IIpakTHyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypest
1 AHanuTn4eckas FeOMeTpHs 15 1
9 [ToBTOpEHwUe, 0606mer§e u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTPAHHUKA 17 1
4 Tena Bparenus 24
5 [Tmomaam MOBEpXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBIKeHMS 5 1
7 [ToBTOpEHwUE, 0606meHIEe u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

OcHoBHbI€ NTpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonaTHs cTepeoMeTpun: TOUKa, psAMasl,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapaJlIEIbHBIX MPSIMbIX
(oTpe3koB), cepeIMHBI OTPE3Ka

[TonsTHs: epecekaronuecs MIOCKOCTH,
repeceKaroIuecs npsaMas U MmI0CKOCTh;
MOJTYTIPOCTPAHCTBO

IlonsTHs: MEPECCKAOIHECA ITIIOCKOCTH,
ICPCCCKAOIMUCCA IIpAMad U IIJIOCKOCTDb,
NOJIYIPpOCTPAHCTBO

MHOrorpaHHHUKH, H300paKeHHe
MPOCTEHIIINX TPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHuKH, U300paxkeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX 00HEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUU U IIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
cieactBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEMN B POCTPAHCTBE.
O0603HaueHus NPSMBIX U MJIOCKOCTEN

10

N300paxkenue ceueHnii nupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pebpa. N3obpaxenne nepecedeHust
MOJTy4EHHBIX INTOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEUEHUN Pa3HBIMU LIBETAMU

11

N3obpaxenue ceueHn MUpaMuIbl, Kyoa 1
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 Ux
pebpa. N3o0paxkeHune nepeceueHus
MOJIYYCHHBIX INIOCKOCTEN. PackpamBanne
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenue ceueHn MIpaMuibl, Kyoa u
MPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
peopa. N3o0paxeHne nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiiBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMHU I[BETAMH

13

N300paxeHune cedeHuit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pebpa. M3obpakeHne nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiiBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMHU IIBETAMH

14

Meton clieaoB I NMOCTPOCHUA CeUeHUl




15

Mertoz cieqioB 1St IOCTPOCHUS CEUCHUI.
CaoiicTBa nnepeceyeHuil MpsiMbIX U
IIJIOCKOCTEN

16

Mertoz ciefioB 1isi IOCTPOCHUS CEUCHUI.
CBolicTBa nepeceuyeHui MpsiMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamue, Kyoe
10 TpEeM To4YKaM Ha pebpax. Co3naHue
BBIHOCHBIX YE€pPTEKEHN U 3aMHCh 1ar0B
MTOCTPOCHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe
0 TpeM To4YKaM Ha pebpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHCh IaroB
MIOCTPOECHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpEeM To4KaM Ha pebpax. Co3naHue
BBIHOCHBIX YEPTEKEW U 3aIlKCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM To4kaMm Ha pebpax. Co3znanue
BBIHOCHBIX YepTEXKeH U 3aIuCh 111aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
IPONOPIMOHANIBHBIX OTpe3kax. [Tonobue
TPEYTOJIbHUKOB

22

[ToBTopenue mianumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUIAHUMETPUHU U CTEPEOMETPUHN




23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacrionokeHue npsmsIx B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKu cKkpemuBaronmxcs
npsMbIX. [lapamiensHble TpsiMble B
IIPOCTPAHCTBE

25

TeopeMa o0 CylecTBOBAHUU U
€IVMHCTBEHHOCTH NPSIMON MapajlIeIbHON
JTAHHOM MPSIMOM, MPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o mepecedeHnn
MapaJUIEIbHBIX IPSAMBIX INIOCKOCTBHIO

26

[TapannensHOCTH TpEX NpsAMBIX. Teopema o
TPEX MapajuieNbHBIX MPAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSIMBIX

27

[TapanensHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MApaLICIILHOTO
npoektupoBaHus. M3o0paxeHne pazHbIxX
(duryp B mapamuieabHON TPOSKIINU

28

LenTpanbHas npoekuus. Yroi ¢
COHAIIPABJIIEHHBIMU CTOPOHAMH. YTOJI
MEXKy MPSIMbIMU

29

332[3‘11/1 Ha 10Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B IIPOCTPAHCTBEC

30

IloHsTHs: napaJisieJIbHOCTb HpﬂMOﬁ 151
IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napalsICJIbHOCTU HpHMOﬁ 1 INIOCKOCTH.




CpoiicTBa apajiieIbHOCTH IPSIMOM 1
IUIOCKOCTH

31

['eomeTrpuueckue 3a1a4u Ha BIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue cedenusi, MPOXOAIIETO Yepe3
JTAHHYIO TIPSIMYIO Ha YepTexKe U
napajuieIbHOTO APYyroi mpsimoil. Pacuer
OTHOILICHUI

33

[TapannensHas poeKLus, IPUMEHEHNE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napasenenumnena. CBoiicTBa
napajuiesienune1a ¥ Npu3Msl

34

[TapannensHbie mockocTH. [IpusHaku
MapajuieIbHOCTH BYX IUIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, POXOASIIEH
yepe3 TOUKY, He PUHAJUIeKAILYI0 JAHHON
IJIOCKOCTH U CIIEACTBHS U3 HES

36

CBolicTBa NMapajjieabHbIX IJIOCKOCTEH: O
MapayIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
IIpU NIEPECEUECHUH JIBYX MapajuIeIbHbIX
IIJIOCKOCTEHN TPEThE

37

CBoiicTBa nMapauieabHbIX IIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEXK]y NTapajljIeIbHBIMU
IIJIOCKOCTSIMU; O NIEPECEUEHUH TPAMOIL C
JBYMsI NapaJljIeIbHBIMU IIJIOCKOCTAMU




38

[ToBTOpenue: Teopema [Iudaropa na
TUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 MPSIMOYTOJIEHOTO
napajuleenuIena

41

Boruncnenue JUIMH OTpe3KOB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

42

[lepneHUMKYISIPHOCTD IPSIMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MIPSAMOM U
IJIOCKOCTH

43

[TepieHAMKYASAPHOCTH TPSIMOM 1
mrockocTH. [Tpu3Hak
MEePIEeHIUKYIIPHOCTH MPSMON U
IJIOCKOCTH

44

Teopema o CyIeCTBOBaHUH U
€IMHCTBEHHOCTHU MPAMOM, MPOXOIAIICH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEeHIUKYIIPHON K IMJIOCKOCTH

45

IInockocTu u NEPpUNCHAUKYJIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKax

46

IInockocTu u NEPpUNCHAUKYJIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHAUKYISAp U HAKJIOHHASL.
IlocTpoenue neprneHuKyIspa U3 TOYKU Ha

PSAMYIO

48

[leprieHAMKYISAp U HAKJIOHHASL.




[TocTpoenue nepneHauKyispa U3 TOYKH Ha
MIPSIMYIO

Teopema o Tpex neprneHauKyIsipax

49
(mpsimast u oOpaTHast)

50 Teopema o TpeX nepneHAuKyIsipax
(npsimast u oOpatHast)

51 Yroa Mex 1y CKpeIuBarOINMHUCS
TIPSIMBIMU
[Touck mepneHIUKYISIPHBIX IPSIMBIX C

52 MTOMOIIBIO TIEPIICH UK YIS PHBIX
IIJIOCKOCTEN

53 OproroHajabHOE TPOSKTUPOBAHNE
[TocTpoenue ceueHuit Kyoa, mpU3MBI,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJILHOM TPOEKITUU
[TocTpoenue ceuenuii Kyoa, MpU3MBI,

55 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO TuIocKocTH. [Imockoctu
CUMMETpHUIl B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHAUKYISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUN

58 [IpaBunbHBIE MHOTOTpAaHHHUKH. Pacuer
PACCTOSIHUIN OT TOYKH JI0 MJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpAaHHUKH. Pacuer
PacCTOSIHUI OT TOYKH JI0 MJIOCKOCTH

60 CriocoObl OITYCTHThH MEPIECHINKYISAPHI:




CUMMCTpPUs, CABUT TOUYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur 1o HemnapaielbHON MPSMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponeHas padora "B3anmHoe
PAaCIOJIOAKEHUE TPSMBIX H TIJIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHME: YrOa MEXK1y IPSIMBIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIEHOM TPEYrOJIBHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: yroa Mexy
CKPEIIUBAOIIUMHUCA NIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYUCICHUS
yriia MEeXIy MPSIMBIMH B MHOTOI'PaHHUKAX

66

JByrpanubiii yroy. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yria

67

[Tepnienaukynspabie miockoctu. CBOKCTBa
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak neprneHAUKYISIPHOCTH
IJIOCKOCTEH; TeopeMa 0 MpsMOi
MepeceyeHusl IByX MI0CKOCTeN
MEePIEHIUKYIISIPHBIX TPETHEH MIOCKOCTH

69

[IpsiMoyrombHbII napaienenunes; Kyo;
U3MEPEHUs, CBOWCTBA IPSIMOYTOJIBHOTO
napaJiesnenumnena

70

TeopeMa 0 JUaroHaJii npsMoyroJibHOoro




mapajijiejacnuieaa u CICaACTBUC U3 Hee

71

CrepeoMeTprieCKue U MPUKIIATHBIE
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
PAacCIOJIOKEHUEM IPSMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKPEMIMBAIOIIUECS TPSMBIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa nmapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSIMBIX, PACCTOSIHHUE
MEXAY CKPEUIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosrue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUEe OT MPSMOH JI0 TUIOCKOCTH

75

Brruncienue paccTostHul MEX Iy
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO MEPIIEHANKYISIPHON MIIOCKOCTH

76

TpexrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YTJIa

77

DnemMeHTHI chepruuecKoi FTeOMETPHH:
reoJIe3NYeCcKue JIMHUU Ha 3emiie

78

Koutponsnas padota "Yrisl u
paccrostHus”

79

CucremaTtuzanus 3HaHui "MHOTOrpaHHHUK
U €ro 3JIEMEHTHI"

80

[Tupamuna. Buael nupamua. [pasuibHas
nupamuaa




[Ipusma. IIpsiMas U HAKIIOHHAS IPU3MBI.

81 1
[IpaBunbHas npusma

82 [Ipsimoit napasutenenunern, 1
MPSIMOYTOJIbHBIN MapajieenuIes], Kyo

83 Brimykibie MHOTOrpaHHHKH. Teopema 1
Diinepa
Brimykieie MHOTOTpaHHuKU. Teopema

84 Olinepa. [IpaBuibHbIE U OJYTIPaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonTponbnas padora "MHororpanHuxu” 1

86 [onsiTne BeKTOpa Ha IIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuiio mapannenenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHCII0 1
Paznosxenue BekTopa 1o 6azucy Tpex

91 BEKTOPOB, HE JIXKAIIHUX B OJTHOM 1
IJIOCKOCTH

92 CkansipHOo€e pou3BeIeHuE 1

03 Beruucnenue yria Mexay BEKTOpamMH B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O06o00611eHe U cucTeMaTH3alMsl 3HAaHUH 1




99 O06o01IeHre U cuCTeMaTU3allus 3HAHUIA 1
100 HroroBas koHTposbHAs paboTa B popme 1
BIIP
101 HroroBas koHTposbHAs paboTa B popme 1
BIIP
102 O060011IeHNe U CUCTEMAaTU3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Mara uu(ppoBbIe
Ne n/m | Tema ypoka Konrpoubublie | IIpakrnuyeckue
Bcero H3yyeHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl

1 [ToBTOopenue Temsl "KoopauHaTsl BeKTOpa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTopenue temsl "CkansipHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl ""Bprunciienne yria 1

MEXIy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue Tembl "'YpaBHEHHE PAMOIA, 1

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

YpaBHEHUE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHUE NTIOCKOCTH, HOPMaJlb, 1

YpaBHEHHE IIOCKOCTH B OTPE3Kax
7 BekropHoe mpousBeneHne 1
3 JIuHeiiHbIe HepaBeHCTBA, JIMHEHHOE 1

MIPOrpaMMHPOBAHUE
9 JIuHeiHbIe HepaBeHCTBA, JIMHEHHOE 1

MPOrpaMMHPOBAHUE
10 AHaTUTUYECKUE METO/IbI pacueTa yria 1

MEXKy MPSMBIMA B MHOTOTpaHHUKAX
1 AHanUTUYECKUE METO/bI pacyeTa yria 1

MEK]y TUIOCKOCTSIMU B MHOTOTpaHHUKaX

OpMyJia pacCTOSIHUS OT TOUKH JI0

12 o 1




IIJIOCKOCTH B KOOpAUHATAX

HaxosxieHne paccTossHui OT TOUKH J10

13 IJIOCKOCTH B KyOe

1 HaxosxaeHne paccTosSHHIA OT TOYKHU 10
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KonTtponbHas padora "AHanutuyeckas
reomeTpus"

16 CedeHust MHOTOTPaHHUKOB: CTaHAPTHBIE
MHOTOTPaHHUKH

17 CedeHnsi MHOTOTPAHHUKOB: METOJ] CJIEJIOB
CedeHust MHOTOTPaHHUKOB: CTaHAPTHBIE

18 TUTOCKOCTH, TIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsIMbIE U MJIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble IPSIMbIE U MJIOCKOCTH:
pacyeT OTHOIIECHUM
[TapannenbHble IPSIMbIE U MJIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MIPSIMBIMU
[lepnienIuKyNnApHBIEC IPSIMBIE U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphbl
NEePIEHANKYIIAPHBIX MIIOCKOCTEH U
MPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB
[leprienauKynsipHbIE IPSIMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NEePHeHUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




TIJIOCKOCTH . BBIYMCIICHHUA JJIUMH B
MHOTI'OrpaHHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
I0MIAIeH, COOOPAKEHUS 10 100Us

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI AJ1s1
TIJIOIA IeH, COOOpaKEeHUS TTOI00Ms

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JIsI
TJT0TIA IeH, COOOpaKEHUS 110100

28

[lnomanu ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIATA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJIONIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

30

Kontponbnas padora "IloBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06beMm Tena. O0BbEM NPAMOYTOJILHOIO
napajuieNienuIesa

32

3anaun 00 yaBoeHUH Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpruecKHe 3a1a4u, CBA3aHHbIE C
00BEMOM NPSIMOYTOJIHOTO
napaJsiesnenumnena

34

HpI/IKJ'Ia,Z[HLIC 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00BEMA IPSIMOYTOJILHOTO

napaJiiesenumneaa

35 OO0BEM MpsIMOI TPU3MBI

36 CrepeomMeTprieCKue 3a/1a4u, CBI3aHHbIE C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4M, CBSI3aHHBIE C
00BEMOM NPSAMOM MPU3MBI
Brruuciienue 00bEMOB TEJI ¢ IIOMOIIBIO

38 onpeneneHHoro uarerpaina. Oosem
HAaKJIOHHOHN IIPU3MBI
BrrunciieHue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeneneHHoro uarerpaita. O0bem
MTAPaMUIbI

40 dopmyna o6beMa mupamuabl. OTHOIIIEHNE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

41 dopmyna o6beMa mupamuabl. OTHOIIIEHHE
00BEMOB MUPAMHU/T C OOLITUM yTIIOM

42 CrepeomMeTprYeCKHe 3a/1a4H, CBI3aHHBIC C
00bEMaM¥ HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHYECKHUE 3a/1a4H, CBI3aHHBIC C
00bEMaMU TTUPAMHMIBI
[Tpuknagaeie 3aaaun 1Mo Teme "OObEMbI

44 teln", CBA3aHHbIC C 00bEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknanueie 3agaun o Teme "OObEMBI
Ten", cBsI3aHHBIE C 00bEMOM MHPAMHUIBI

46 [Tpumenenne o6b¢MoB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KonTponsnas padora "O6beM

47 |
MHOTOI'paHHUKA
Hunuuapudeckasi IOBEPXHOCTD,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTU

49 unuuap. [psamoit KpyroBod HHIIMHID.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Konnueckas moBepxHOCTb, 00pa3yromme
KOHMYECKOU noBepxHOocTH. KoHyc

51 CedeHne KOHyca MII0CKOCTBIO,
TapajuieTbHOM MIOCKOCTH OCHOBAHUS

59 Yceuennslit konyc. U306paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomanp 60KOBOI MOBEPXHOCTH U
MIOJIHO MMOBEPXHOCTH KOHYCA
CrepeoMeTrpHrueckue 3aa4uu Ha

55 JTI0Ka3aTeNIbCTBO U BHIYHUCIICHHE,
MIOCTPOCHUEM CEUCHU IIUIMHIPA, KOHYCa
CrepeoMeTprueckue 3a1auu Ha

56 JI0Ka3aTeNIbCTBO M BHIYHCIICHUE,
MOCTPOCHUEM CEUCHU IIUIMHPA, KOHYCa

57 [Ipukmnanueie 3aa4u, CBSI3aHHBIE C
AIHHIPOM

58 [Ipukmnanueie 3aa4u, CBSI3aHHBIE C
[AIHHIPOM

59 Cdepa u map




60

[Mepeceuenue cdepsl u mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 m300pakeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 n300pakenue mapa

62

VYpasuenue chepsi. [Inomans chepst u e¢
yacTen

63

CummMmerpus cdepsl U mapa

64

CrepeomeTpuyecKHe 3aadyd Ha
JI0Ka3aTeIbCTBO M BBIUMCIICHUE,
CBsI3aHHbIE CO cEPOH U HIapoM,
MOCTPOCHUEM UX CEYEHU TUIOCKOCTHIO

65

CrepeomeTpHuecKe 3a1aud Ha
JI0Ka3aTelbCTBO M BBIYHCIICHUE,
CBsI3aHHBIC CO cpepoi 1 IIapom,
MOCTPOCHHEM UX CEYCHUH TUIOCKOCTHIO

66

[TpuknaaHbie 321241, CBSI3aHHBIE CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTAHIapPTHBIC
noxoous

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U
MHOT'OT'PpaHHUKOB

69

3agauu nio Teme "Tena u moBepxHOCTH
BpaleHus"

70

3anaun 1o teme "Tena U TOBEPXHOCTH
BpaleHus"




71

KontponsHas pabota "Tenau
IIOBEPXHOCTHU BpalieHus"

72

O60bseM mmHApa. Teopema 06 06bEMe
IpsAMOro NUJIMHApAa

73

Brrunciienne 006EMOB TeI ¢ TOMOIIBIO
omnpenencHHoro uuTerpaiga. Oobem
KOHYCa

74

TTimomramm GOKOBOY U IOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3a1a41, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagaeie 3ana4uu mo Teme "OO0bEMBI U
IJION[au MOBEpXHOCTEN Ten"

77

O06beM 1Iapa U MapoBOTro CEKTOpa.
Teopema 06 o0veMe mapa. [Tnomans
cthepsl. CTepeoMeTpUUECKHE 3a]1a9H,
CBSI3aHHBIC C BBIYMCIICHUEM 00ObEMOB
mapa, mapoBOro CETMEHTAa U IIapOBOTO
CeKTopa

78

[Tpuknagaeie 3amaun 1mo reme "OO0bEMBbI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
wionaapio cheppl. COOTHOIICHUS MEKTY
TJIOUIAASIMH TIOBEPXHOCTEH 1 00BEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE Tena B IPOCTPAHCTBE.
N3menenne o0beMa mpu mo100uu.
CrepeoMeTpHyuecKUe 3aJjauu, CBSI3aHHBIE C




BBIYHCIIEHHEM 00BEMOB TeJI ¥ IIOIAAEH
IIOBEPXHOCTEU

80

KonTponsnas padota "[lnomamm
MTOBEPXHOCTH U OOBEMBI KPYTIIBIX TN

81

JBuxenus npoctpancTBa. OToOpakeHusl.
JIBm>xeHust u paBeHCTBO (uryp. Oo6mme
CBOICTBA JIBKCHUI

82

Buabl 1BMKEHMIL: MTapauiebHbII
MEPEHOC, IIEHTpaIbHast CHAMMETPHS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
MIPSIMO

83

[IpeobpazoBanus mogodus. [psmas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1a4 Ha IPUMEHEHUE
JBYOKEHUS

85

KonTtponbHas padota "BekTops! B
npocTtpancTae"

86

O6o6matomee noropenue 11 monsaruii u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMATH3aIMs 3HAHU:
"[TapasnenbHOCTh NMPSMBIX U IIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o6matomee nopropenue 11 monsruii u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIMs] 3HAHUH:
"BexTopsl B mpocTpaHcTBe”

88

O6o6maromee nosropenue 11 nouaruii u
MeTOJIOB Kypca reomerpun 10-11




KJIacCOB, CHCTeMAaTH3aIis 3HAHUM:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromee mosropenue 11 nonsruii u
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHW
"O6beM MHOTOrpaHHuKa"

90

O6o6mmaronree nopropenue 11 nousaruit u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMaTH3aIlns 3HAaHWH
"O6beM MHOTOrpaHHuKa"

91

O6o6mmaromiee nopropenue 11 nousaruii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3alls 3HAHMIA:
"[Tmomaam NOBEPXHOCTH U OOHEMBI
KpyrJibIX Ten"

92

O6o6matomiee nosropenue 11 mousruii u
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmormaan NOBEPXHOCTH U OOBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTponbHas paboTa B popme
EID

94

Hrorosas koHTponbHas paboTa B popme
EID

95

[ToBTOpEenue, 0600IICHNE U
cUcTeMaTH3allHs 3HAHUI

96

Hcropus pa3BUTHSI CTEPEOMETPUH KaK
HayK{ U €€ pOJib B Pa3BUTHH




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Wcropus pa3BUTHS CTEPEOMETPUU KAK
97 HayKH U €€ PoJib B pa3BUTHH

COBPEMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT i

WcTopus pa3BUTHS CTEPEOMETPUU KaK
08 HayKH U €€ POoJib B Pa3BUTHH

COBPEMCHHBIX NMHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT i1

WcTopus pa3BUTHS CTEPEOMETPUH KaK
99 HayKH U €€ POoJib B pa3BUTHH

COBPEMCHHBIX WHXKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BUTHS CTEPEOMETPUH KaK
100 HayKH U €€ POJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTHI

WcTopus pa3BUTHS CTEPEOMETPUH KaK
101 HayKH U €€ POJib B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U

KOMIIbIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHs CTEpEOMETPUH KaK
102 HayKd U €€ poJjib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBFOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble nMpeaMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI1
NPOBEPSIeMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 001ero oopa3oBaHus
pe3yabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKa, IPsIMasi, JIOCKOCTh
79 [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIEJCTBHS W3 HUX INPH PEIICHUU
' reOMETPUYECKUX 3a/1a4
73 OmnepupoBaTh TOHSATHAMHU: TAPAJUICIBHOCT UM MEPHEHIUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3aMMHOE PACHOJIOKEHHE TPSMBIX U THIOCKOCTEH B
' HPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YTOJ, TPaHW JABYTPAHHOTO YIJIA,
7.5 pebpo IBYrpaHHOTO yIJia, JTUHEWHBIH yroJl IBYTPAHHOTO yIja, TpaaycHas
Mepa IBYTpaHHOIO yria
76 OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBIMYKIIbI M HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (MHUpamuaa, MpU3Ma,
' MPSIMOYTOJIFHBIN MMapajuiesienurIie1, Kyo)
Knaccudpumuposare ~ MHOTOIpaHHUKH,  BbIOMpas ~ OCHOBaHUSA s
7.8 KJaccupuKanuu (BBIMYKJIble U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPABUIIbHbBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlIeIeIUIe/Ib])
79 OnepupoBaTh MOHATHAMH: CEKYIIas MIOCKOCTh, CEYCHIE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUN MHOTOIPaHHUKOB, UCTIONb3YA
' METOJI CJICIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaX0XJAEHHWE T'€OMETPHUUYECKHUX BEIMYMH MO 00pasiam
WIM aJropuT™MaM, HPUMEHsSI M3BECTHbIE AHAJIMTUYECKHE METOJbl MpHU
7.12 pelIeHNH  CTaHJApTHBIX MaTeMaTHYeCKUX 3a7ad Ha  BBIYMCICHHE
paccTOSIHMM MeXAy ABYMs TOYKAaMH, OT TOYKH /O MPSIMOH, OT TOYKHUIO
IUIOCKOCTHU, MEX/Ty CKPELIMBAIOIIUMUCS MPIMBIMU
Pemate 3amaun Ha HaXOXXKJEHHE T'€OMETPUYECKUX BEIUYMH MO oOpasuam
713 WIM aIroOpuTMaM, INPUMEHSS HW3BECTHbIE AaHAJIUTUYECKUE METOIbl IpH

PCIICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYUCIICHUC YIJIOB
MCXKY CKPCHIMBAOIIUMHUCA IMPAMBIMU, MCEKIAY HpHMOﬁ n TIIIOCKOCTEBIO,




MCKAY INIOCKOCTAMU, ABYI'PAHHLIX YI'JIOB

Boerancnsate 00bEMBI U TUIONIAIU TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,

7.14 NUpaMuza) ¢ IpUMEHEHHEM (OPMYJl, BBIYHCIATh COOTHOIICHUS MEXITY
TUTOIIA/SIMH [TOBEPXHOCTEH, 00bEMaMH MOI00OHBIX MHOTOTPAaHHUKOB
715 OmnepupoBaTh NOHATHAMH: CHMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCh M
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3Bnekats, mnpeoOpa3oBBIBaTh W HHTEPIPETHPOBATH HH(OOPMAIMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, IMpEACTaBICHHYIO Ha
gepTeKax U pucyHKax
[IpumeHnsTh reoMeTpudeckrue (GaxThl JUIS PEHICHHS CTEPEOMETPUUYECKUX
717 3a7a4, MPEINOoJararoluX HECKOJbKO IIaroB pEHICHUs, €CJIA YCIOBHS
MIpUMEHEHHMsI 3a]JaHbI B SIBHOH (popme
718 [IpumensaTe mpocTedmme MNporpaMMHBIE CpPEACTBA W AJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHU CTEPEOMETPHUECKUX 3a71a4
719 [TpuBoAMTH TIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHPOIE U
' KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTH TOydYeHHBIE 3HAHHUS Ha MPAKTHKE: aHAJM3WPOBATH peallbHBbIC
CUTYallud ¥ MPUMEHATh HU3yYEeHHBIC TIOHSATHS B MPOIECCE TIOMCKA PEIICHUS
MaTeMaTH4ecku cHhopMyIHpOBaHHON NPOOIEMBI, MOJCITUPOBATh peallbHBIC
7.20 CUTYyallMM Ha S3bIKE TEOMETPHH, HCCIIENOBAaTh IOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHH M TeopeM, amnmapara aiareopsl,
pemaTb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHbIE C  HAXOXKIECHUEM
reOMETPUYECKUX BEINYNH
11 KIIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsSIeMOro .
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEro 0011ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHATUAMM: LMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON IOBEPXHOCTH, IWJIMHAP, KOHUYECKas IIOBEPXHOCTH,
o0pasyromne KOHUYECKO! MMOBEPXHOCTH, KOHYC, ChepruuecKasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaueHus (LIMIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH C1IOCOOBI MOTYYEHUS TeJ BpallleHUs
6.4 Knaccuduimposars B3auMHOE pacniofioKeHue ceprl U MIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 CerMEHTa, IIapoBOM CJIOH, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAJU  TOBEPXHOCTEW TeNl  BpalleHUs,




TEOMETPUYECKUX TEJl C TPUMEHEHHEM (hOopMYIT

6.7

OmnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIMCaHHBIK B chepy u
ONMCAaHHBIN OKOJO cdepsl, chepa, BIHCaHHAs B MHOTOTPAHHUK HIIM TEJO
BpaLICHUS

6.8

BBIYHCIATE COOTHOMICHUS MKy TUIOIIA/ISIMH ITOBEPXHOCTEH U 00bEMaMHu
MOJOOHBIX TEN

6.9

N3o0paxats n3ydaembie GUTYpHl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEepTEHKHBIX UHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00OBEMHBIX (Uryp: BHUJI CBEpXY, COOKY, CHM3Y; CTPOUTb CEUYEHMS TeJ
BpallleHUs

6.11

W3Bnekats, uHTEpHpeTUpoBaTh M MpeoOpa3oBbIBaTh HH(OpMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpEeACTaBICHHYIO Ha
YepTe)kKaxX U PUCYHKAX

6.12

[IpumensTs reomerpuyeckue GakThl IS PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEAIONAralIuX HECKOJBKO IIaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHO.]'IHSITI) HeﬁCTBHﬂ CJIOKCHU A BeKTopOB, BBIYHUTAHUA BeKTOPOB nu
YMHOXKEHHUSI BEKTOpa HAa YHCJIO, OOBSICHITh, KaKHMH CBOWCTBAMH OHH
oOmagaror

6.15

[IpumeHsTH NpaBUIIO Napaienenuneaa Npu cI0KeHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSATUSIMH: JAEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEXy BEKTOPaMHU, CKaJIIpHOE MPOU3BEACHUE BEKTOPOB, KOJIMHEAPHBIE U
KOMILJITaHAPHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOMU3BCACHUC BCKTOPA Ha YHCIO, YIrolJl
MCXKAY BCKTOPAMH, CKAIAPHOC IIPOU3BCACHHEC, pacCKIaAblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTeﬁHlHe TCOMCTPHUUCCKUC 3ada4r Ha IMPUMCHCHHUC BCKTOPHO-
KOOPAUMHATHOI'O MCTOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEIbCTBO MAaTEMATUYSCKHX OTHOIIICHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wi aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuICHNn CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaqd

6.21

HpI/IMeHSITL HpOCTeI\/'IH_II/Ie nporpaMmMHbBIE  CpCACTBA MU DJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMECTPHUICCKUX 3a1a1

6.22

HpI/IBOI[I/ITL MMPUMCPLI MATEMATHYCCKUX 3aKOHOMepHO0TeI:I B IIpUpoac u
JKHU3HU, paCIlO3HABATh POSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUSA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC




CUTyallMM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTU4eckKu cHhopMyaHpoBaHHON NPOOIEMBI, MOJECTUPOBATh pealIbHbIC
CUTyallUM Ha S3bIKE T'€OMETPUH, HCCIIEN0BAaTh ITIOCTPOCHHBIE MOJECIU C
HCII0JIb30BAHUEM I'€OMETPUYECKUX NOHATUN U TEopeM, anmapara aiareOpsl,
pemiath  NPAKTMYECKUE  3a/Jadd,  CBS3aHHBIE C  HAXOXKJIECHUEM
F€OMETPUYECKUX BEIMYNH




INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcCHOBHbBIE MOHATUS CTEpeOMETpuM. Touka, MpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 006 aKCHOMATHYECKOM MOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUN U
CIIEICTBUS U3 HUX

7.2

B3anMHOe pacnonokeHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJICIbHbIE
n CKpCIIMBAONIUCCA  IIPSAMBIC. Hapaﬂnem,Hocn, nNpAMBIX U IUIOCKOCTEN B
MPOCTPAHCTBE: TMapajuieNbHbIE TIPSMbIE B TPOCTPAHCTBE, MMAPAUIETBHOCTh TPEX
MpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A TUIOCKOCTH. YTIBIC COHAITPaBJICHHBIMU
CTOPOHAMH, YroJl MEXKIy MNPAMBIMU B MpOocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
MapajuielbHble IUIOCKOCTH, CBOMCTBA MapajUieNbHBIX IUIockocTel. IIpocreiimme
MPOCTPAHCTBEHHBIE (UTYPHl HA TUIOCKOCTH: TETpadqp, KyO, Mapasienenumne,
MOCTPOEHUE CEYEHUH

7.3

[lepnieHTUKYISIPHOCTh MPSAMOM H  TUIOCKOCTH: TEPINEHIUKYJSIPHBIE TPsSMBIE B
MPOCTPAHCTBE, MpsAMbIC NapauleIbHble U NEPIEeHANKYISPHbIE K IIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OPEMa O MPAMON MEePNEeHANKYISIPHOMN
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YrOJI MEXKAY MPSIMOU U IUIOCKOCTBIO, JTBYTPAHHBIN
yroJi, JIMHEHHBIA YroJ ABYrpaHHOro yria. [lepneHankynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM IO TUNIOCKOCTH, MPOEKIus GUrypsl Ha
I0CcKOCTh. [lepneHauKyIsapHOCTh MIOCKOCTEH: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX
mwiockocteil. Teopema o Tpex nepneHauKyIsipax

74

[loHsiTHE MHOTOTrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAHHUKA, BBIIYKIIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BepTKa MHOrorpaHuHuka. I[lpusma: n-yromapHas
pu3Ma, TpaHd W OCHOBAaHHUSA IMPU3MBI, MpsMas W HAKIOHHAs MNpPU3MbI, OOKOBas U
MOJIHAsI TIOBEPXHOCTH Mpu3Mel. [lapamnenenunen, npsMoyrojbHbIN Napajuienenunea u
ero cpoiictBa. [lupammpa: N-yronpHas mupamujaa, TPaHH M OCHOBAHHUE MUPAMHUIIBI,
OOKOBas M TMOJIHAS TOBEPXHOCTh NMUPAMUJIBL, MPaBUIbHAS U YCEUYCHHAs MUpaMHJA.
DOneMeHTbl Tpu3Mbl W nupamuabl. [IpaBuibHBIE MHOTOTPAHHUKH: TOHSTHE
MPaBWJIBHOTO MHOTOTPaHHMKA, TpaBWbHAs TMPU3Ma W TpaBHIbHAs MNUPaMUJA,
MpaBWJIbHAS TPEYroJibHASI MMpaMKIa U MPaBUWIbHBIN TeTpadap, Ky0. [lpencraBnenue o
MPaBUJIbHBIX MHOTOTPAHHMKAX: OKTa’Ap, JAoAeKarap H ukocayapyrue CeueHus
MPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupaMmujax, MnapajeJICIuIeaax, MpaBHUJIbHBIX
MHOT'OI'paHHUKax

7.6

Brlunciaenue »1eMEHTOB MHOT'OT'PpaHHUKOB! pé6pa, JAuaroHajin, Yribl. [Inomanp
OOKOBOM TOBCPXHOCTHU U MOJTHOM IMOBECPXHOCTHU HpHMOﬁ MPU3MBI, IJIOIAAb OCHOBaHHf/'I,




TeopeMa 0 OOKOBOUM MOBEPXHOCTH MPsiMOid TTpu3MbIL. [1101ans 60K0BO# MOBEPXHOCTH U
IIOBEPXHOCTH IPABWJIBHOW NMUpaMHJIbl, TEOpPEMa O IUIOIIAJM YCEYEHHON HUpaMUIbL.
[onsitue 06 066eMe. OOBEM MUpaMUIBI, IPU3MBI

1.7

[TooOHbIe Tenma B mpoctpancTBe. COOTHOIICHUS MEXY IIOMIAIIMH OBEPXHOCTEH,
00BEMaMHU IO JO0OHBIX TENT

11 KJIIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas NOBEPXHOCTh, 00pa3yroliie MWINHIPUYECKON MOBEPXHOCTH, OCh
HUJTUHIPUYECKON ToBepXHOCTU. [{unmmHAp: ocHOBaHMS M OOKOBasi MOBEPXHOCTH,
o0pa3sytoias u 0Ch, TIIOIaAb OOKOBOH U MOJTHOM MOBEPXHOCTH

6.2

Konnueckas moBepXHOCTb, 00pa3yrone KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyc: ocHOBaHWe M BeplIMHA, oOpasyromias W OcCh,
I0maas OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUYCHHBIM KOHYC: OOpasyionue u
BbICOTa, OCHOBaAHHUA U OOKOBas IMOBEPXHOCTH

6.3

Cdepa u map: meHTp, paanyc, JHaMeTp, TUIOMAAb MOBEPXHOCTH chepbl. BaanmHoe
pacroyio)keHue chepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIonans
chepsl

6.4

N3obpaxenue Ten BpalieHus Ha TUIOCKOCTH. Pa3BepTKa uirHApa U KOHyca

6.5

KomOunaruu ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN 0KOJIO
cdepsl, cdepa, BIUCAaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6nbeme. OCHOBHBIE CBOWCTBAa 00BEMOB Tell. Teopema 00 oOBEMe
MPSIMOYTOJIBHOTO MapauIesIeuIieia U clieIcTBUS U3 Hee. OObEM IIMITMHIPa, KOHYCA.
O06beMm 1rapa u wiomaas chepsbl

6.7

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TIOMIASIMHU IIOBEPXHOCTEH,
00BpeéMamMHu ITOJOOHBIX TET

6.8

Ceuennsi nunuHapa (mapajuiebHO W TMEPHEHAUKYISIPHO OCH), CEYEHHS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bektop Ha muockocth ¥ B mpocTpaHCcTBE. CIIOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuino napamnenenunena. Pemenne 3ana4, CBS3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUI C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMa KOOpAWHAT B HPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpaA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATaXx. VYron MCKIAY BCKTOpaMH. CKaJ'ISIpHOC
MIPOU3BCIACHUC BCKTOPOB. Brruncienue YIJIOB MEXKAY MNpAMBIMU U TINIOCKOCTAMMH.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTO IpH PCHICHUN I'COMETPUICCKUX 3aJia4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
IPOT'PAMMOBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMEeTHBIM Pe3yJIbTATAM 0CBOEHHUS
NpPOBePsieMOro | OCHOBHOI 00pa3oBaTe/bHOI NPOrpaMMBbl cpeHero oo1ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEUICHUS 3a7ady;
yMeHue (GOpMyaupoBaTh M ONEPUPOBATH MOHATHUAMU: OIpEEICHHE,
aKCHOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOINOJOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPHOPUMEPLI, HCIOJb30BATH MCETO/[ MaTeMaTUYECKON HWHIAYKIOHH,
IMPOBOAWUTE AOKA3ATCIBbHBIC PACCYXICHUA NIPU PEUHICHUN 3a1a4, OLICHUBATh
1 JOTUYECKYI0  TMPaBWIBHOCTh  PAcCYKJICHWUH; YMEHHE  OIIEPUPOBATH
MOHATUAMU. MHOXKCCTBO, IMOAMHOXECTBO, OII€pallMM HaJd MHOXCCTBAMU,
YMEHHE  WCIOJNb30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SBJICHUH W NIPU PEIICHUU 3a]1a4, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, UK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOIB30BaTh rpadbl mpu

PEIICHNH 3ada4

YMeHue onepupoBaTh MOHATUSAMH: HATypaJbHOE 4YHCIO, LIEJI0€ YHUCIIO,
CTEIEHb C LIeJIbIM I0Ka3aTesieM, KOPEHb HATypalbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM TI0KA3aTeNIEM, CTENEHb C JACHCTBUTEIbHBIM IOKa3aTeleM,
JgorapupM UuCIa, CHHYC, KOCHMHYC M TaHI'€HC IPOM3BOJILHOIO 4YHCIIa,
OCTaTOK IO MOJYJI0, PALMOHAJIBHOE YHUCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpalbHbIX, ILEJbIX, PALHOHAIbHBIX, JEHCTBUTEIbHBIX
2 YuCel; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAMMEHBIINN 0OLIHi
JIeTUTeNh W HauMeHbllee ofliee KpaTHoe, anroput™M EBkiamna npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMM TMO3UIIMOHHBIMH CHUCTEMAMHU
CUHCIJIEHUS; YMEHHUE BBINOJIHATH BBIYUCICHNE 3HAUEHUH U peoOpazoBaHUs
BBIp@KEHUI CO CTemeHsMH M Jiorapupmamu, Mpeodpa3oBaHus ApoOHO-
pallMOHANBHBIX ~ BBIPAKEHW; YMEHHE  ONEepHUpPOBaTh  MOHATHSIMU:

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI nporpeccust, TCOMETPUUCCKAA




nporpeccusi, OECKOHEUHO yOBIBAIOIIAass T'€OMETpUYecKass IpPOTPECCHUs;
YMEHME 3a/1aBaTh II0CJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKyppEHTHBIX (pOpMyI; YMEHUE ONEepUPOBATH MOHATHUSAMH: KOMIUIEKCHOE
YHCII0, CONPSOKCHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reoMmeTpuyeckas, TPUTOHOMETpUYECKass W airedpanueckas); yMeETh
NPOM3BOJUTH apu(METHYECKHE NEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
NPUBOJIUTE MIPUMEPHI HCIIOJIF30BAHMS KOMITJICKCHBIX YHCEIN; ONEPUPOBATH
MOHATUSAMH:  Marpuna 2xX2 wu  3X3, OnpeAenuTe]b  MaTpPHIIb,

FGOMeTpI/ILIeCKI/H\/JI CMBICJT ONIPCACIIUTCIIA

YMeHHne onepupoBaTh NOHATUSAMH: pPALMOHAIbHBIE, WPPALMOHAJIBHBIC,
MOKa3aTejabHble, CTENEHHbIE, JorapuMUUYecKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSMH: TOXIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHKe, YypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHHWH M HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pelaTbh ypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBI C TOMOIIBIO PA3JIMYHBIX IPUEMOB; pEIIAThH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C MapaMeTpoOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI JUISl PELICHUS MATEMaTUYECKUX

3a/1a4 ¥ 33714 U3 pa3InMuHbIX 00JIacTel HAyKH U peallbHOMN )KH3HU

YMeHue omnepupoBaTh MOHATHSAMHU: (QYHKIMS, UYETHOCTb (PYHKIIHH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QyHKIHUM, HauOoJiblliee W HaWMEHbIIee 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HempepbiBHAs (YHKIIHS, aCUMITOTHI Tpaduka
(GbyHKIMM, TIepBasi U BTOpas MPOW3BOJHAS (DYHKIUU, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOJHON, MEpPBOOOpa3Hasi, OIpPeAEICHHBIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMNOTOTHI Tpaduka (QyHKIUU; yMEHHE
BBIUUCIIATh  MPOUW3BOJAHBIE  CYMMBI, TPOU3BEICHHs, YacTHOIO U
KOMITO3UIIMN (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOHl K Trpaduky
(GYHKIMHM; YMEHHE HaXOJUTh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIIHIA;
YMEHHE WHCIONb30BaTh MPOU3BOJAHYIO JJs UCCIeNOBaHHUS (QYHKIIUMH,
HaXOJWTh HAWOOJbIINEe M HAUMEHbIIWE 3HAUYeHUs (QYHKIMA, CTPOUTH
rpauky MHOTOYJICHOB C HCIIOJIb30BAHHMEM ammapara MaTeMaTH4ecKOro
aHalM3a; TPUMEHSTh TMPOU3BOAHYIO [UISI HAXOXKICHHS HAWIYUIIEro
pelieHuss B MPUKIAAHBIX, B TOM YHCJIE COLMATIbHO-?PKOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOoJuTh Iiomaau u 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCTpalia; NpUBOAWUTL IMPUMEPLI MATCMATHUYCCKOTO MOACIUPOBAHUA C

oMoIIbI0 AU epeHITnATBHBIX YPaBHEHHIA

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHas QyHKIUS,
KoMIo3ulusl (pyHKIMiA, JMHeWHas QYHKIOUS, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKIUS, CTemeHHas (QYHKIUS, TPUTOHOMETPHUECKHUE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
naorapupmuueckas (GyHKIUH; yMEHHE CTPOUTh TpPAapUKH HM3YyIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBaHuss  rpagukoB  (yHKIHUH,
WCTIONh30BaTh TPAQUKH TSI M3YUEHHs TPOIECCOB W 3aBUCHUMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKATh (OPMYIaMU 3aBHCHMOCTH MEXAY BEIWYHMHAMU;
HCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKUMNA JUIsl pelIeHHs] YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpamM; H300pakaThb Ha KOOPIMHATHON

IIJIOCKOCTH MHOKECTBA PELIEHUI YPaBHEHNH, HEPABEHCTB U UX CHUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THMOB (B TOM 4YHCJIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JIBIWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 33a4d U3 OOJaCTH YIpPaBJICHUS JMYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIENOBaTh IOJYYEHHOE pelIeHue u
OIICHUBATh MPaBIONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJEIHPOBAThH
peayibHble CUTyallud Ha S3bIKE MaTeMaTHKH; COCTABIISITh BBIPAKECHMUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEAO0BATh
IOCTPOCHHbIE ~ MOJEIM C  HUCIOJIb30BAaHMEM  ammapaTta  ajareopsl,

UHTEPIPETUPOBATH MIOJIY4EHHBIH pe3ynbTar

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuecKoe, MeIuaHa,
HauOoJbllIee U HauMEHbIlIee 3HAUYCHUs, pa3Max, JUCIepCHs, CTaHAapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOpMAIIMI0O C TOMOIIBI0 TabMUIl ¥ JuWarpaMM; HccleAoBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; rpahuyecKu MUCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C MOMOLIBIO JUarpaMm pacCCUBaHUA U JIMHENHOMN perpeccun

YMeHHe oOIepupoBaTh IMOHATUSAMM: CIIYYaWHBIM ONBIT M CIy4alHOE

COGLITI/IG, BCPOATHOCTH cnyqaﬁHor 0O CO 6BITI/I}I; YMCHHUE BbIYUCIIATD




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/]0B; TNPUMEHSTh
(bopMyNBl CIOXKEHHS M YMHOXEHHS BEpPOATHOCTEH, (GOpMylly MOJHON
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (HAKTHl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepPUPOBATH
NOHATUSIMH:  CIIlydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXUAAHWE, JUCIEPCUS W CTAaHJAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIUU paCHpeielieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeAeiIeHui; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX paCIpeIeICHUN ISl PEIIeHUs 3a7ay;
3HaKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIIMX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICZIOBaHUI; yMEHHE TPUBOJIUTH MPHUMEPHI TPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSX;, YMEHHE
OTIEPHPOBATH TMOHIATHUSMHU: COUYETAHWE, NEPECTaHOBKA, YHCIO COYCTAHHH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHII; COCTABIISATh BEPOSITHOCTHYIO MOJIECTH U

MHTEPIIPETUPOBATH MTOJTYYEHHBIN PE3yabTaT

YMeHue omnepupoBaTh MOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUH yroJl, IByrpaHHbIN
yroJi, TPEXTPaHHbIM YTroj, CKpeluBaoIIuecs MpsMble, TapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSAMU; YMEHHUE HCIOJb30BaTh MPHU pPELICHUU
3a/a4 u3ydeHHbIe (PAKThl U TEOPEeMbl IUIAHUMETPUU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBI0O TEOMETPUYECKUX MOHSATHA W BEIWYHMH, pelaTh

CBs3aHHBIC C HUMHU ITPAKTUYCCKUC 3a/1a9n
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YMeHue onepupoBaTh MOHATHSAMU: IUIOIAAb (GUIYpbl, 00BEM (QUIYpBHI,
MHOTOI'pPaHHMK, MPAaBUJIbHBII MHOTOTPAaHHHUK, CEYEHHE MHOTOTPAHHUKA,
Ky0, mnapamienenunes, Opu3Ma, OUpamuaa, QuUrypa U TOBEPXHOCTh
BpallleHHs, UMIMHIpP, KOHYyC, wmap, cdepa, miomans chepsl, MI0maIb
IOBEPXHOCTU NUPAaMHUbI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,
IOpSMOYTOJIBHOTO TMapajulefienuIeaa, HUpaMHUIbl, MPU3MbI, UIUHJIPA,
KOHyca, Il1apa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHyca M LWIMHJpA,

nmapaluieJIbHbIC OCH WX OCHOBAHHIO, CCYCHUC 1Iapa, IIJOCKOCTD,




Kacatomasicsi cdepbl, LUWIMHIpPA, KOHYCA; YMEHHE CTPOUTh CEUYCHHE
MHOTOI'paHHUKA, W300pakaTh MHOTOTPAHHUKH, (UTYPHI M MOBEPXHOCTH
BpAILEHUsA, UX CECUYCHHUs], B TOM YHUCIIE C MIOMOUIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(hopMynHpOBaTh OIpEEICHUS] U3ydaeMbIX (QUTYp, BBIIBUTATh THIIOTE3BI O
CBOMCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(ukanuioo ¢uryp 1mo
pa3IMYHbIM TpPU3HAKAM, BBINOJHATE HEOOXOJUMBbIE JOINOJHUTEIbHbIE

TTOCTPOCHUS
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YMeHne omnepupoBaTh TMOHATHUSMHU: JBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHbI TIEPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHuEe M0A0OMs, TOAO0OHBIE (UTYPHI; YyMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (DUTYpPHI, B TOM YHUCIIE B TMPHPO/IE,
HCKYCCTBE, apXUTEKTYpe; HCIIOIb30BaTh TEOMETPHUECKUE OTHOIICHUS TTPH
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIUYMHBI (JTMHA, YroJ,
I011a/1b, 00BEM) MPHU PELIEHUU 3a7ad U3 JPYrux y4eOHbIX MPEIMETOB U
W3 peaJbHOM JKHU3HM, YMEHHE BBIYHCIATH TE€OMETPUUECKHUE BEINYMHBI
(nmvHa, yrom, miomanb, OOBEM, IIOMIAMb TOBEPXHOCTH), HCIOJB3YS
M3y4YeHHbIE (POPMYNIBI M METOJbI, B TOM YHCIE: IUIOMAgh MOBEPXHOCTU
MMUPaMUJIbI, TIPU3MBI, KOHYCa, IUJIWHIpPA, IUIOMAab cepbl; 00beM Kyoa,
MPSIMOYTOJIbHOTO TMapaileNienuneaa, MUPaMHIbl, MPU3MbI, LUIUHIPA,

KOHYCa, Il1apa; yMEHHE HaXOAUTh OTHOLIEHHE 0ObEMOB MOJIOOHBIX (PUTYp
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VYmenune OIICPHUPOBATL IIOHATHUAMU: IPAMOYIrOJibHad CUCTCMAa KOOPIAWHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BEKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, PA3JI0OKECHUEC BEKTOpa II0 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJl MCKAY
BCKTOpaMHU; YMCHHC HCIIOJIb30BAThH BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

UL pECHICHU T'COMCTPUYICCKHUX 3a1aY U 3aJia4 APYIrux y‘Ie6HBIX npeamMEeToB

13

YMeHue BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMaTHKHd B HM3YYEHUH MPHPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MATEMAaTUUYECKUX

OTKPBITUHA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKU




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMbBIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucia U BEIYHUCIIEHHS
11 HarypaneHble u nensle yncna. [IpusHaky qenMMoCTH HEbIX YUcel
12 Pammonaneupie uncna. OOBIKHOBEHHBIE W JACCSITHYHBIC APOOH, TPOIICHTHI,
' OECKOHEYHBIE TIEPHOINIECKUE IPOOH
13 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIEHHU. HenictBus c
' apuMETHUYECKUMH KOPHSIMH HaTypajJbHOMW CTETICHU
14 Crenenp ¢ menbiM mokazateneMm. CTeneHb ¢ paldOHAIBHBIM ITOKA3aTEIeM.
. CBolicTBa CTeNIeHU
15 CuHyC, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. [lecaTnunbie U HATypaJIbHBIC JIOTAPUPMBI
JleiicTBuTenpHble 4uciaa. ApuUpMETHUYECKHUE OIepaluu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuGnuxkeéHHble BBIUMCICHMS, MpaBWa OKPYIJICHUS, NPUKUIKA U
OIICHKA pe3ybTaTa BbIYMCICHUN
1.8 IIpeoGpazoBanue BEIpAXKEHHI
1.9 KoMIuIeKcHbIE Yncia
2 YpaBHEeHUS U HEPABEHCTBA
2.1 enwie u 1poOHO-palMOHATBHBIC YPABHCHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIe U TOTapUPMUUECKUE YPABHEHUS
25 Lenble 1 TpoOHO-pallMOHANTBHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapuPMHUUECKHIE HEPABEHCTBA
2.8 TpuroHomeTpruecKkrue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMEBI C TapaMeTpamMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHeHUN. OnpeenuTeb MaTPUITbI
3 DOyHKIUY ¥ TpapuKu




Oynkuwms, cnocoOwl 3axanus Qyakiuu. 'paduk Gyakiuu. Bzanmao oOpatHbie

3 ¢ynkuuu. YetHsie u HeueTHbIe PpyHkuuu. [leprnognueckue GyHKIUU
OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHuil (ynxkmmu. Hymm ¢dysxmmm.
39 [IpoMexxyTKH 3HAKOTIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' MakcuMymbl 1 MUHEMYMBI QyHKIUH. HanOonbliee n HaMMeHbIIEe 3HAUYCHHE
(GyHKIMU HAa IPOMEXKYTKE
33 Crenennasi (yHKIMS C HaTypaJbHBIM M IIEJBIM IOKa3zareneM. E¢ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpHs N-0M CTENEHU
3.4 Tpuronomerpuueckue GyHKINHU, X CBOICTBA U IpaUKU
35 [TokazarenbHas u gorapupmuyeckas yHKINU, UX CBONCTBA U TpaduKu
36 Touku pasppiBa. Acumnrorsl rpapukoB ¢(yHkuuil. CBoiicTBa (YHKIMIA,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aIaHUs ITOCIIEA0BATEIHLHOCTEN
38 Apudpmerndeckass © reomerpmueckas mporpeccud. Dopmyna  CIO0XKHBIX
' MPOIICHTOB
4 Hauana maremaTnueckoro aHaausa
4.1 [TpousBonas ¢hyakiuu. [Tpon3BoaHbIC 2TEMEHTAPHBIX (YYHKITUN
[IpuMeHeHre MPOM3BOIHON K UCCIIENOBaHUIO (YHKIIMHA HA MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoskaeHne HamOoJIbIIero ¥ HaMMEHBIIEro 3HaueHUs! (QyHKIUH
Ha OTpe3Ke
4.3 ITepBooGpasnas. Murerpan
S MHoecTBa 1 JIOTHKa
5.1 MHO3K€eCTBO, Onepanuy HaJl MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbpHas CTATUCTHKA
6.2 BeposTHOCTB
6.3 Komb6unatoprka
7 TCeomeTpust
7.1 ®urypsl Ha MWIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHIKH
7.4 Tena ¥ MOBEPXHOCTH BpAICHHSI




7.5

Koopaunats! 1 BEKTOpBI
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