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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (opMuUpyeMoe NpU  HU3yUYECHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH TEeOMETpUM uepe3 oOecredyeHre BO3MOKHOCTH MPUOOpETeHUs W
UCIIONIb30BaHUs Oosnee TayOOKHX TEOMETPUYECKUX 3HAaHUW U JIeWCTBHIA,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCUOHATIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpropuTeTHRIMH 3a/layaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUpSIOIIMMY U YCUIUBAIOUIUMH Kypc 0a30BOI0 YPOBHS, SIBISIFOTCS:

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

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIINX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX ONMCHIBATH U H3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (PUIypax M HUX OCHOBHBIMU CBOICTBAMM, 3HAHUE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMBl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHuE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHUS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB M AJTOPUTMOB
pelIeHMs,, YMEHUSI WX HMPUMEHATH, MPOBOJIUTH JI0KA3aTEIbHBIE PACCYXKICHHS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACTO3HAaBaTh IMPOSBICHHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHUTYAIlUd, HCCICIOBAHUS TOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «JIBMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHMH  paclpelensieTcs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUYECKUX MPECTABICHUN O0Yy4YaIOUIUXCsl, PACIIUPSSL U YIIIyOuss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTENBHBIX MpOrpamMM, OOECTICUYHTh YIIIyOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eoMmerpus» Ha YriayOJ€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsmble. [Ipu3Haku CcKpelmmBaroniuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa MapajjIeIbHOrO MpoekTHUpoBaHus. M3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (QUTYpHl Ha IJIOCKOCTH: TETpa’lp, Mapajuiesenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPIEHANKYIIPHOCTH MPSIMOM M IJIOCKOCTH, TEOpeMa O NpsIMoi

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema o TpEX NEPIEHAUKYIIAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCMHYCOB U CHHYCOB JJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpPSAMOYIOJBbHBIM — MHapajuleNeNuIe]; HW  €ro  CBOMCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuiabl. [IpaBuibHBIE MHOTOTPAHHUKHW: NpPaBWIbHAsA IpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOW MOBEPXHOCTM W TIOJHOM MOBEPXHOCTH MNPSAMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHMMETPUM  NPAaBUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, ONMHCAaHHAs OKojo mnmiauHApa. Ilepeceuenme cdepsl u 1mmapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logobue B mnpocTtpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMIANEH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayyieIbHO M MEPHEeHIUKYJISIPHO OCH), CEYeHHUs KOHyca (mapaijieiabHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepanuu Haj BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus nomobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYAyIIEero;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas (U3UUecKasi aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTUUE€CKON HAalpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW KaK CpPEJCTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYIIECTBEHHBIE IMPU3HAKH MAaTeMaTHYECKHX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apIryMEHTAIIMIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckme AeCTBUS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  MCCIEOBaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMALIUIO, TMPEJICTABIATh €€ B PA3IUUHBIX (popMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, pelracMoil 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJICHHBIC Ha ITOWCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABIATh PE3YJAbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HMCCIIeIOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATh IJIaH, AJITOPUTM PEIICHUS 3a/lauu, BIOUPATh CIIOCO0O pelieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pPabOT, JIOroBapuBaThCs, OOCYXAAaTh IMpoOLlECC W Ppe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pENICHUH 33724 U MMPOBEICHUH MaTeMAaTHUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TOHITHSMH, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamua, NpsMOYroJIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBIMOJIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOIOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

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

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HAa MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPHUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TMUIOIIAA TOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl BpAalllEHHS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalleHus,

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMH, CBSI3AHHBIMH C JIBIDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOTPAaHHUKOB U TEJ BPAILCHHS: CEUCHHS LUIUHIIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN MJIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemarps 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYAllMU, IPUMEHATh U3yUYECHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenne B ctepeoMeTpuio 23 2 0 https://foxford.ru/
B3anmHoe pacnosnokeHue npsMbIX B ]
2 6 1 0 https://uchi.ru/
IIPOCTPAHCTBE PP LT
H o
3 apaJuIeTbHOCTD MPSIMBIX U IJIOCKOCTEN B 3 0 0 httos://resh.edu.ru/about
MIPOCTPAHCTBE
[lepnieHIUKyYIAPHOCTD MPSAMBIX U .
4 25 0 0 https://uchi.ru/
IJTIOCKOCTEMN B MPOCTPAHCTBE AEDS:LCILL L
VYrubl 1 paccTOsIHUS 16 0 https://resh.edu.ru/about
MHororpaHHuKH 7 0 https://foxford.ru/
BekTopsl B mpocTpaHcTBe 12 0 https://resh.edu.ru/about
8 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 0 0 httos://uchi.ru/
3HaHUU I
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://foxford.ru/
https://uchi.ru/
https://resh.edu.ru/about
https://uchi.ru/
https://resh.edu.ru/about
https://foxford.ru/
https://resh.edu.ru/about
https://uchi.ru/

11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
1 AHanmuTHYECKasi TEOMETPHS 15 2 0 https://resh.edu.ru/about
I1
2 OBTOpee, 0000merHe 1 15 1 0 https://uchi.ru/
cucreMarusanus 3HaHUUu
3 O06BEM MHOTOTPAaHHHUKA 17 0 https://resh.edu.ru/about
4 Tena BpamieHus 24 1 0 https://resh.edu.ru/about
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1 0 httos://foxford.ru/
KPYTJIBIX TEIT
6 JIB>KeHMst 5 1 0 https://uchi.ru/
7 Hosropertie, O606H1€HI:IC 1 17 1 0 https://foxford.ru/
cHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0



https://resh.edu.ru/about
https://uchi.ru/
https://resh.edu.ru/about
https://resh.edu.ru/about
https://foxford.ru/
https://uchi.ru/
https://foxford.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[ToBTOopenue: «Ilomobue Guryp». OcHOBHBIE TpaBUIa H300paKEHUS Ha PUCYHKE TIOCKOCTH,

1 napajuleNbHbIX IPSIMBIX (OTPE3KOB), CEpPEANHBI OTPE3KA 1
[ToBTopenue: «ITnomanb». [lonsATHS cCTEpEOMETPUM: TOUKA, IPAMAs, IJIOCKOCTb, MPOCTPAHCTBO.

2 OcHoBHbIE IpaBUJIa U300paKEHNS HA PUCYHKE IJIOCKOCTH, MapajlieIbHbIX IPSIMBIX (OTPE3KOB), 1
CepeHbI OTpe3Ka

3 [ToBTOpenue: «CBoiicTBa YETHIPEXYTOJbHUKOBY. [IOHATHS: IEpeceKatouecs I0CKOCTH, 1
nepeceKaroIuecs npsmas v II0CKOCTh; HOIYIPOCTPAHCTBO

4 [ToBTOopenue: «Teopembl CHHYCOB U KOCHHYCOBY». [loHsATHS: Iepecekatomuecs mI0CKOCTH, 1
nepeceKaroIuecs npsmas v II0CKOCTh; HOIYIPOCTPAHCTBO

5 IToBTOpenue: «LleHTpanbHble U BIUCAaHHbBIE YIIIbD. MHOTOrpaHHUKH, H300paKeHUE MPOCTEHIINX 1
IIPOCTPAHCTBEHHBIX (PUTYp, HECYILECTBYIOLUX O0OBEKTOB
BxoaHas koHTpoJibHas paboTa
AKCHOMBI CTEPEOMETPHHU U MEPBBIE CIEACTBUSA U3 HUX
AKCHOMBI CTEPEOMETPHHU U MEPBBIE CIAESACTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPHHU U NEpBBIE cleACTBUA U3 HUX. CrIOCOOBI 3a/1aHus MPAMBIX U IJIOCKOCTEH 1
B IIpocTpaHcTBe. O003HAUEHUS MPSIMBIX U IJIOCKOCTEH
N306pakenue ceueHuit mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOAT Yepe3 X pedpa.

10 N306pakeHue nepecevyeHus MoTydeHHbIX IIOCKocTel. PackpaluBaHie NOCTPOSHHBIX CEUYeHUH 1
pa3HBIMU IIBETaMU

11 N306pakeHue ceueHuit mupaMusl, Kyoa u Ipu3Mbl, KOTOPbIE MPOXOAT Yepe3 X pEopa. 1




N3o0pakenune mepecedeHus MoydeHHBIX MITOCKOCTeN. PackpammBanne moCTPOCHHBIX CEUCHUN
Pa3sHbIMHA IBETaAMU

N3o00parkeHne ceueHnit mupamMuIbl, Ky0a v MPU3MbI, KOTOPBIC MPOXOAT Yepe3 ux peopa.

12 N300pakenue nepecevyeHus MoTydeHHbBIX IUIOCKOCTel. PackpamBanie mocTpoeHHBIX CeUeHU I
Pa3HbIMU LIBETAMU
N300pakenune ceueHnit mupaMupl, Kyoa U PU3MBbI, KOTOPBIE POXOT Yepe3 X peopa.

13 N3obpaxenune nepeceueHus MoaydeHHBIX TII0OCKOCTEH. PackparmBanre moCTpOEHHBIX CEUYECHUN
Pa3HbIMU LIBETAMU

14 Merto crie1oB AJist MOCTPOCHUSI CEUCHUM

15 Merton cienoB A MOCTpOeHUs ceueHnid. CBOMCTBA MepeceyeHn i MPSIMBIX U IIJIOCKOCTEN

16 Merton ciienoB A OCTpOeHUs ceueHnid. CBOMCTBA MepeceyeHn i MPSIMBIX U IIJIOCKOCTEN

17 [TocTpoenue ceuenwuii B nupamuie, Kyoe no Tpém toukam Ha pédpax. Co3anne BEBIHOCHBIX
YEepTE)KEW U 3alHUCh IIAr0B MOCTPOEHUS

18 [TocTpoenne ceuenuil B nmupamu/e, Kyoe mo Tpém Toukam Ha péopax. Co3taHue BBIHOCHBIX
YepTEeXKEH U 3aIUCh IaroB MOCTPOEHUS

19 [TocTpoenune ceuenuid B nmupamu/e, Kyoe rmo Tpém Toukam Ha péopax. Co3iaHne BRIHOCHBIX
YepTEXKEH U 3aIHUCh 11aroB IOCTPOEHUS

20 [Toctpoenue ceuenuil B nupamuze, Kyoe no Tpém Toukam Ha péopax. CozgaHue BBIHOCHBIX
YepTEXKEH U 3aIUCh 11aroB IOCTPOEHUS

21 IToBTOpenue nuanumeTpun: Teopema o MPONOPIUOHAIBHBIX 0Tpe3kax. [logobue TpeyroabHUKOB

29 IToBTOopenue mianumerpun: Teopema MeHenast. PacyeTsl B c€4eHHAX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BUTHS IUIAHUMETPUN U CTEPEOMETPUU

23 Kountponsnas paborta "Akcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnosnoxeHnue npsAamselx B mpocTpaHcTBe. CkpemuBatomuecs npsamslie. [Ipusnaku
CKPEILMBAIOIINXCS NPsAMBIX. [lapanienbHble MpsmMbIe B IPOCTPAHCTBE
Teopema o cyiiecTBOBaHMM U €AMHCTBEHHOCTH NPSIMON NMapaljIeNIbHOM TaHHOU MPSIMOMH,

25 MIPOXOJALICH Yepe3 TOUYKY IPOCTPAHCTBA U HE JIeXKallle Ha TaHHOM npsaMoi. Jlemma o

NEepCCCUCHUU TapAJJICIBHBIX IMMPAMbBIX INIOCKOCTBIO




[TapamtenpsHOCTB TpeX NpsAMBIX. TeopeMa 0 TPEX nmapauiesbHbIX IPsMBIX. Teopema o

26 CKPEILMBAIOIIUXCS IPSMBIX .

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOICTBA MAPAIIIIEIIBHOTO IPOEKTUPOBAHUS. 1
N3o0paxkenue pa3HbIX GUTYp B apauieIbHOW TPOSKIIUN

28 LenTpanpHas npoekuus. YToJl ¢ COHAIIPaBI€HHBIMU CTOPOHAMHU. YTOJ MEXy IPSIMbIMU 1

29 3aaun Ha JOKA3aTeNbCTBO M UCCIIEI0BAHUE, CBS3aHHBIE C PACIIONI0KEHUEM MPSMBIX B 1
MIPOCTPAHCTBE

30 [ToHATHA: mapamIebHOCTD MPSAMOM U IUIOCKOCTHU B ITpocTpaHcTBe. [Ipu3Hak napayienbHOCTH 1
npsiMoi U TiockocTu. CBOMCTBA MapaJUIEIbHOCTH MPSMOMN U TIIIOCKOCTH

31 I'eomeTrpuueckue 3a/1auy Ha BRIYMCIICHUE U I0KA3aTEIbCTBO, CBSA3aHHbIE C MAPAIIEIIbHOCTHIO 1
MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE

39 [TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 TaHHYIO NMPSAMYIO Ha YepTEke U NMapalieIbHOTO 1
npyroi npsamon. Pacuér oTHonmeHuin

33 [TapannenpHas mpoekuus, IPUMEHEHUE AJIsl IOCTPOCHUS CeUeHUN KyOa 1 mapajuiesenunena. 1
CaolicTBa napajuiesienuIne1a u Npu3Mbl

34 [TapannensHbie TIOCKOCTH. [IpU3HAKK TAPATIIETBPHOCTH JBYX IJIOCKOCTEH 1

35 Teopema o HapaJ'IJ'ICJ'IBHOSTI/I U €JUHCTBEHHOCTHU HHOCKOCTI/I, MPOXOAIIEH yepe3 TOUKyY, He 1
MIPUHAUISKALYIO JAHHOM INIOCKOCTH U CIIEJICTBUS U3 HEE

36 CBoiicTBa napajieNbHbIX IVIOCKOCTEN: O MapalIeIbHOCTH NPSMBIX [IEPECEUEHUs IIPU 1
[IEPECEUECHHH IBYX NapaJlIEIbHBIX IIJIOCKOCTEHN TpeThen
CpoiicTBa mapauieIbHbIX IIOCKOCTEN: 00 OTpe3Kax MmapaieIbHBIX MPSMBIX, 3aKITIOYEHHBIX

37 MEXKy MapaieIbHBIMU IIJIOCKOCTSIMU; O MIEPECEYEHUN MIPSAMOI C IBYMsI MapajuieIbHbIMU 1
IJIOCKOCTSIMU

38 [ToBTOpenue: Teopema Iudaropa Ha mIockocTr 1

39 IloBTOpEHUE: TPUTOHOMETPHS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CBoiicTBa Ky0a 1 MPsIMOYTOJIbHOTO Napajiesenuneaa 1

41 Bbruncnenue JUIMH OTPE3KOB B KyOe U MPSAMOYTOJIbHOM MapalljieNenuIesie 1




[lepneHIUKYIAPHOCTD NPSMOM U IUNIOCKOCTHU. [Ipu3HaK NeprneHauKyaIspHOCTH PAMOU U

42 1
IJIOCKOCTH

43 [lepneHMKYISPHOCTD NPSMOM U IUNIOCKOCTHU. [Ipu3HaK neprneHuKyaspHOCTH NPAMOU U 1
IJI0OCKOCTH

44 TeopeMa o CylIeCTBOBAaHUY U €IMHCTBEHHOCTH MPSIMOM, TPOXOAAIIEH YEPE3 TOUKY MPOCTPAHCTBA 1
U NEPIEHIUKYISIPHON K IIJIOCKOCTH

45 [InockocTy M NepneHAuKYISApHBIE UM MPSMbIE B MHOTOIPAHHUKAX 1

46 [InockocTu U nepneHANKYISIpHbIE UM MIPSIMbIE B MHOTOTpPaHHUKaX 1

47 [Iepnenaukynsp n HakinoHHas. [locTpoeHKe epneHaUKYIIApa U3 TOUYKH HA TIPSIMYIO 1

48 [lepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymspa U3 TOUKH Ha MPSIMYIO 1

49 Teopema o Tpéx nepneHAuKysipax (mpsmas U oOpaTHasi) 1

50 Teopema o Tpéx nepneHAUKyIsipax (mpsimast U oOpaTHasi) 1

51 VYT0J1 MeXKTy CKPEITUBAIOIIMUMHUCS TTPSIMBIMHU 1

52 ITouck neprneHauKyISspHBIX MIPSAMBIX C IIOMOIIBIO EPIECHINKYIIAPHBIX INIOCKOCTEN 1

53 OpToroHanbHOE MPOCKTUPOBAHUE 1

54 [TocTpoenune ceuenuid Kyba, MpU3MBbI, MPABUIILHON MUPAMHJIBI C TIOMOIIBI0 OPTOTOHAITBHON 1
IIPOEKIINH

55 IToctpoenue cedyenuii Kyda, IpU3Mbl, IPABUIBHOM MUPAMUBI C TOMOILBIO OPTOrOHAIBHON 1
IIPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [llmockocTn cummeTpuii B 1
MHOTOTPaHHUKAX

57 IIpu3Hak nepneHIuKyJIIpHOCTH MPSIMOU U TNIOCKOCTHU KaK CIIEICTBUE CUMMETPUN 1

58 IIpaBunbHbIE MHOTOIPaHHUKU. Pacd4€r pacCTOSHUN OT TOYKHU J0 IUIOCKOCTH 1

59 [IpaBunbHBIE MHOTOTPAaHHUKH. Pacd€T paccTOSHUI OT TOYKHU J0 IJIOCKOCTH 1

60 CriocoObl ONyCTUTh NEPIEHANKYISAPBI: CAMMETPHS, CIBUT TOUYKH 110 TapayljiebHOM MpsMOn 1

61 CaBur no HenapaienbHON NPSIMOM, U3MEHEHHUE PaCCTOSTHUMN 1

62 KonTtponrHast padota "B3anMHoe pacnosioskeHue NpsIMbIX U IMJIOCKOCTEN B MPOCTpaHCTBE" 1




IToBTOpEHuE: yroy Mex 1y NPsSIMBIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM

63 TPEYTr0JIbHUKE, TEOPEMA KOCUHYCOB 1

64 [ToBTOpEHUE: YrOa MEKIY CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IIPOCTPAHCTBE 1

65 ['eomeTrpuueckre METO bl BBIYUCICHUS Yrila MEXKy IPSIMBIMA B MHOTOTpaHHUKAX 1

66 JIByrpansblii yroj. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOIO yIiia 1

67 [lepnennukynsapHsie miockoctu. CBOMCTBA B3aUMHO NMEPIEHIUKYIISPHBIX MIIOCKOCTEN 1

68 [Ipu3Hak nepneHIuKyIIpHOCTH IIJIOCKOCTEHN; TEOpeMa O MPSAMOil epeceueHus ABYX IIOCKOCTEN 1
MEPIEeHIUKYIISPHBIX TPEThEH MIOCKOCTH

69 [IpssmoyronpHbIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO 1
napaesenumnena

70 Teopema o AuaroHanau NPSMOYTOJBHOTO Mapaiesenumneaa U CiIeICTBUE U3 Hee 1

71 CrepeoMeTrpHueckre U MPUKIIAIHbIE 33]]a4H, CB3aHHbIE CO B3aUMHBIM PACMOJI0KEHUEM MPSMBIX 1
U TUIOCKOCTH

7 IToBTOpEHUE: ckpermuBaronrecs IpsMple, apajieabHble ITIOCKOCTH B CTAHJAPTHBIX 1
MHOTOI'paHHHKaX

73 [Tapa napanaenpHbIX MJIOCKOCTEN HA CKPELUBAIOINXCS IPSIMBIX, PACCTOSIHUE MEXTY 1
CKPELIMBAIOIUMHUCS MPSIMBIMU B IIPOCTBIX CUTYALUAX

74 Paccrosinue oT TOUKH 10 IIIOCKOCTH, PACCTOSHUE OT MPSIMOH JI0 MIIOCKOCTH 1

75 Beruncnenue paccTossHUNA MEXy CKPEIIMBAIOLUMHUCS MPSIMBIMH ¢ IOMOIIBIO 1
NEePIEHANKYIAPHON IIOCKOCTH

76 Tpéxrpanuslil yroi, HepaBeHCTBa U1 TpexrpaHHbIX yriioB. Teopema [Iudaropa, Teopemsl 1
KOCHHYCOB U CHUHYCOB JIJIsl TPEXTPAHHOT'O YIiia

77 OneMeHThl chepruuecKoil reOMeTpUn: reoIe3NUecKue JTMHUN Ha 3emiie 1

78 KonTposnpHast padoTa "Yriibl U paccTosHUS" 1

79 CucremaTtuzanus 3HaHUN "MHOTOTpaHHUK U €70 SJIEMEHTHI " 1

80 [Mupamuna. Bunel nupamua. [paBunsHas nupamuga 1

81 [Tpuszma. IlpsimMas 1 HakIOHHAas pu3Mbl. [IpaBuibHas npu3ma 1




82 [IpsiMoit mapasienenumen, IpSMOYroJIbHBINA apajuiesenumesa, Kyo 1
83 Boinykiibie MHOrorpanauku. Teopema Ditepa 1
84 Brinykiible MHOrorpanauku. Teopema Oiniepa. [IpaBuiibHbIE U TOJIyTIPaBUIbHBIE MHOTOTPAHHUKHU 1
85 KonTtposneHas padota "MHOrorpanHuKN" 1
86 [TonsiTue BEeKTOpa Ha IMJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOPOB 1
88 PazHOCTH BEKTOpPOB 1
89 [IpaBwiio napaurenenwumena 1
90 YMHOXEHHE BEKTOPa Ha YHCIIO 1
91 Paznosxenue BexTopa mo 6a3ucy Tpéx BEKTOPOB, HE JISKAIIHUX B OJTHON MJIOCKOCTH 1
92 CkansipHO€ NTPOU3BE/ICHUE 1
93 Brrauciienue yria Mexay BEKTOpaMHu B TIPOCTPAHCTBE 1
94 [Ipomexxyrounas arrectanus/ Becepoccutickast mpoBepouHas pabota 1
95 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a4n ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
98 [ToBTOpeHNE. AKCHOMBI CTEPEOMETPHH. 1
99 [ToBTOpenue. B3anmHOE pacriosioskeHUe MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTRBE. 1
100 [ToBTOpeHME. YTl U PACCTOSIHUSL. . 1
101 [ToBTOpeHUEe. MHOTOTpAaHHUKH. 1
102 [ToBTOpeHne. MHOTpaHHUKH. 1
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KVIACC

KoaudecTBO 9acoB

Ne i/ Tema ypoka
Bcero
1 [ToBTopenue tems! "KoopauHarsl BeKTOpa Ha MJIOCKOCTU U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Tems! "CkalispHOE NTPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B POCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHEeHHE MPAMOM, TPOXOAIIEH Yepe3 1Be TOUKU" 1
5 Bxomanas koHTpOJIbHAS paboTa. 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaxX 1
7 BekTopHoe mpousBeneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEUHOE TPOTrPaMMHUPOBAHUE 1
9 JluneliHbIe HEPABEHCTBA, JIMHEHHOE MTPOTPaMMHUPOBAHUE 1
10 AHaTUTHYECKHE METOIbI pacyéTa yriia MeKy MPsSMBIMA B MHOTOTPaHHUKAX 1
11 AHaTUTHYECKHE METOIBI pacy€Ta yriia MeKy IIIOCKOCTSIMHA B MHOTOTPAaHHUKAX 1
12 ®dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 Haxosxenue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 HaxoxpaeHnue pacctosiHuil OT TOYKHU A0 TUIOCKOCTH B MPaBHIIBHON MUpaMUe 1
15 KonTtponbHas padoTa "AHaauTHYECKas TeOMETpHS" 1
16 CeueHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOIPaHHUKOB: METO/T CIICTIOB 1
18 CeueHunsi MHOTOIPAaHHUKOB: CTaHAAPTHBIE TUNIOCKOCTH, TIEPECEUCHHSI MMPSMBIX U TIOCKOCTEH 1
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapallIebHbIE CEYEHUS 1
20 [TapannensHble MPSMBIE U TUIOCKOCTH: PAcY€T OTHOIICHUN 1
apaJuleNbHBIC MPSMBbIC U TUIOCKOCTH: YTIIbl MEXKIY CKPEIIUBAIOITUMUCS TPSIMBIMHU
21 I1 1
22 [lepnieHuKynsApHBIE MPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC MAPhl MEePIIeHANKYISIPHBIX TUIOCKOCTEH 1




" OpsAMbBIX, CHMMCTPHUH MHOT'OI'PaHHUKOB

23 [lepnieHIUKYIIIpHBIC MIPSAMBIC U TUIOCKOCTH: TEOPEMa O TPEX MEPIICHIUKYIIpax 1
24 [MepnieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JUTMH B MHOTOT'PaHHUKAX 1
25 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JUTS TUIOMIACH, COOOpaKEeHUS 100 0MS 1
26 [ToBTOpEHUE: TUIOIIAM MHOTOYTOJIEHUKOB, (DOPMYJIBI TS TUIOMIACH, COOOpaKEeHUS 100 0MS 1
27 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (POPMYJIBI JUTsl TUIOIIAaAEH, COOOpakeHUs 1101001 1
28 [Inomany ceyeHn MHOTOIPAaHHMKOB: IJIOMIAAN TTOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, 1
cooOpakeHus TI0100us
29 [lnomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAAN TOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
cooOpakeHus TI0100us
30 KontponbHas pabota "[loBTOpeHne: MHOTOIpaHHUKHU, CEYEHNS MHOTOTPaHHUKOB" 1
31 O6bEM Tema. O0BeM TPSMOYTOJIBHOTO Mapajuiesienuneaa 1
32 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType KyOa; 0 TPUCEKIIUH yIiia 1
33 CrepeomMeTpriecKHue 3a/1a4M, CBI3aHHBIE C 00BEMOM MPSIMOYTOJIBHOTO MapajuiesenuIe/1a 1
34 [IpuknagHbie 3aa91, CBSI3aHHBIE C BRIYACIEHUEM 00bEMA MPSIMOYTOJILHOTO TapaljieIenuneaa 1
35 O0BEM TIPSIMOI TPU3MBI 1
36 CrepeoMeTrpHuueckue 3a/1aui, CBSI3aHHbIC C BHIYUCICHHEM 00BbEMOB MPSIMON MTPU3MBI 1
37 [Ipuknagabie 31291, CBI3aHHBIE C 00BEMOM MPSIMOM MPU3MBI 1
38 Brruncienue o0bEMOB TeN ¢ MOMOIIIBIO OTpeieIEHHOT0 HHTerpaia. O0bEM HAKJIOHHON MTPU3MBI 1
39 Brruncienue o0bEMOB Te € MOMOIIBIO OTIPeIeAEHHOTO HHTerpaia. O0bEM MUpaMuIbl 1
40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
41 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU]] C OOIIUM YIIIOM 1
42 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOU MPU3MBI 1
43 CrepeoMeTpHuueckue 3a/1auu, CBSI3aHHbIE C 00bEMAMU MTUPAMHU/IBI 1
44 [Ipuknanueie 3anayn o Teme "OOBEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIIOHHOW MTPU3MBI 1
45 [Ipuknanueie 3anayn o Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1




46 [Tpumenenne 00bEMOB. Brrunciaenne paccTosHUS 10 TUIOCKOCTH 1

47 KonTtponsHas padota "O6bEM MHOTOTpaHHHUKA" 1

48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yroune MUIMHAPUYECKON MOBEPXHOCTH 1

49 Huwmnap. Ipsmoit kpyroBoit nunusAp. [nomans moBepxXHOCTH HHIIMHAPA 1

50 Konnueckas noBepxHOCTh, 00pa3yroniue KoHnueckoi nosepxuoctu. Konyc 1

o1 Ceuenne KOHyca TNIOCKOCTHIO, TAPAIIIEITHHOM IMIIOCKOCTH OCHOBAHMS 1

52 VYceuénnslil koHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH KOHYCA 1

o4 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCa 1

55 CrepeomeTpruecKHe 3a/1a4d Ha JI0KAa3aTeIbCTBO U BEIYUCIICHUE, TOCTPOCHHEM CEUCHHIA 1
MWIAHApA, KOHYCa

56 CrepeomeTpHuecKHe 3a/1a9d Ha TOKA3aTeIbCTBO U BEIYUCIICHHUE, TIOCTPOCHUEM CEUCHHH 1
UWIMHJIpa, KOHYyca

57 [Ipuknagabie 33291, CBI3aHHBIC C ITUIHHIPOM

58 [Ipuknagabie 33291, CBSI3aHHBIC C ITUIHHIPOM

59 Cdepa u map

60 [lepeceuenue cheprl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteio. Bua u 1
n300paxkeHue mapa

61 [lepeceuenue chepsrl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockocteo. Bua u 1
n300paxkeHue mapa

62 VYpasuenue chepsl. [Tnomans chepsr u e€ yacret

63 Cummetpus cdepsl 1 mapa

64 CrepeoMeTrpuueckue 3aJ1aui Ha JOKa3aTeIbCTBO U BHIYHMCIICHHUE, CBSI3aHHBIE CO c(hepoil u mapom, 1
MIOCTPOEHHEM UX CEUEHHH MIOCKOCThIO

65 CrepeoMeTpHrueckue 3a/1aui Ha JOKa3aTeIbCTBO U BHIYHCICHUE, CBSI3aHHBIE CO C(hepoii U mapoM, 1
MIOCTPOEHUEM UX CEUEHHH MIOCKOCThIO

66 [Ipuknanueie 3ana4u, cBsi3aHHbIE CO chepoil U Mmapom 1




67 [ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH, BBIYMCIICHUS B OKPYXHOCTH, CTaHIapTHBIE TIOJ00HS 1

68 PaznnuHbie KOMOMHALIMY TEJ BPAIIEHUS U MHOTOTPaHHUKOB 1

69 3anaun o Teme "Teia U TOBEPXHOCTH BpalieHHs " 1

70 3anauu o Teme "Tena u moBepXHOCTH BpamieHus" 1

71 KonTponsnas padora "Tena u noOBEpXHOCTH BpaleHUs" 1

72 O6beM munuHApa. Teopema 06 00bEME MPSIMOTO IIUITUHIPA 1

73 Brruucnenue 00EMOB TeN ¢ MOMOIIBIO oNpeieIEHHOro nHTerpana. O0bpEM KoHyca 1

74 [Tmomaau 60KOBOM ¥ MOJTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTrpHuueckye 3a/1aui, CBA3aHHbIE C BBIYMCIEHUEM 00bEMOB IWIMH/PA, KOHYCA 1

76 [Tpuknagaeie 3agaun mo Teme "OOBEMBI U TUIOIIAN MIOBEPXHOCTEH Temn" 1
O06bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [Lnomans chepsr.

77 CrepeoMeTrpHuueckye 3aJ1aui, CBSI3aHHbIE C BHIYMCICHHEM 00BbEMOB 11apa, I1apOBOr0 CETMEHTa 1 1
IapOBOTO CEKTOpa

78 [Tpuknagaeie 3agaun mo TeMe "OO0BEMBI Ten", CBA3aHHBIE C 00BEMOM IIapa M IUIOIIAAbI0 ChEephI. 1
CooTHOIIEHHS MEX Y IJIOIIAIMU IOBEPXHOCTEHN U 00BbEMaMU MOJOOHBIX TEJ

79 [Tomo6HnbIe Tena B mpocTpancTBe. M3aMenenne o0bpéma nipu mogooun. CTepeoMeTpruiecKue 1
3a/lauM, CBSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB TeJ U IUIOMIA/Iel TOBEPXHOCTEH

80 KonTtponbHas padota "[1nomany moBepXHOCTH U 00BEMBI KPYIJIBIX Te" 1

81 JIBmwxenus mpoctpancTBa. OtoOpakenus. J[Brwkenus u paBeHcTBo uryp. OOuime cBoricTBa 1
IBIDKECHUN

82 Buner nBukeHuil: napanienbHbIi MepeHoc, IEHTpalbHasi CHMMETPHSI, 3epKajbHasi CAMMETPHS, 1
MIOBOPOT BOKPYT MPSIMOU

83 [IpeoOpazoBanus nogo6us. [Ipsmas u cdepa Ditnepa

84 I'eomeTrpuueckue 3aaun Ha TPUMEHEHUE IBHKEHUS

85 KonTtponrHas pabota "Bekrops! B mpocTpaHcTBe”

86 Ob6o6maromiee noproperue 11 noustuit 1 MeTo 0B Kypca reomerpun 10—11 kiaccos, 1

cHCTeMaTHU3aIus 3HaHUM: "HapaJIJ'ICJ'IBHOCTB MPAMBIX U IJIOCKOCTEH B HpOCTpaHCTBe"




Ob6o6maromee moroperre 11 nmoustuit 1 MeTo0B Kypca reomerpun 1011 knaccos,

87
cucreMarusaius 3Hanuii: "BexkTopsl B mpocTpancTse”

88 Ob6o6maromee moroperne 11 mousituii 1 MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3Hanuii: "BexTopsl B mpocTpancTae”

89 Ob6o6maromee moroperne 11 mousituit 1 MeTo0B Kypca reometpun 10—11 knaccos,
cucreMaruzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

90 O6o6mmaromniee noproperue 11 nonsituii u MmeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMartuzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

o1 O6o06mmaromiee noproperue 11 nonsituii u MeTo0B Kypca reometpuu 10—11 kiaccos,
cucteMaruzanus 3Haaui: "[Imomnaay moBepXHOCTH U 00BEMBI KPYTIIBIX T

92 O6o6maromniee noproperue 11 nonstuil u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzanus 3HaHui: "[Imomnaay moBepXxHOCTH U 00BEMBI KPYTJIBbIX T

93 [ToBTOopenue. [Tnomaay MOBEpXHOCTH U OOBEMBI KPYTIIBIX TEIL.

94 Hrorosas koHTpoJbHAs paboTa

95 [ToBTOpenune. O6bEMBI MHOTOTPAHHHUKOB.

96 WcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJjib B pa3BUTHUH COBPEMEHHBIX HMH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

08 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pojib B Pa3BUTUH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pPOJib B PA3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ poJib B pa3BUTUN COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pa3BuTHS CTEPEOMETPUM KaK HAyKH U €€ POJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U

KOMIIBFOTCPHBIX TEXHOJIOTUH




102

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMOBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePSIEMOr0 .
o0pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPHH M CIEICTBHS W3 HUX IPH PEHICHUU
' reOMETPHUYECKHUX 33T
73 OnepupoBaTh TOHATHSAMH: TAPAUICTBHOCTh M MEPIEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpummpoBaTh B3auMHOE pPacIiOJIOKEHUE TPSMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NMOHATUSAMH: JIBYIPaHHBIA YroJI, TpaHU IBYTPAHHOIO YIJIa,
7.5 pebpo IBYrpaHHOTO yria, JIMHEWHBIH YroJl IBYTPAHHOTO yria, TpaaycHas
Mepa ABYIPaHHOIO yria
76 OmnepupoBaTh MNOHATUAMU: MHOTOI'PDAaHHHK, BBINYKJIBIH W HEBBITYKJIbIH
' MHOTOI'PaHHUK, 3JIEMEHThl MHOTOT'PaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHUJABI MHOTOI'DAaHHHMKOB (IIMpamMuaa, IpU3Ma,
' MPSIMOYTOJIBHBIN MMapajuiesienuIie1, Kyo)
KnaccupunupoBaTb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHMS — AJA
7.8 Kjaccu(uKanuy (BBIIYKIbIC U HEBBITYKIIblE MHOTOTPAHHUKH, NPaBUIIbHBIE
MHOTOI'PaHHUKH, MTPSIMbIE U HAKJIIOHHbIE TPU3MBI, apajlyIesICIUIe Ibl)
7.9 OnepupoBaTh NOHATUAMU: CEKYILasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIMIIEI IOCTPOEHUSI CEUEHUH MHOTOTPAHHUKOB, MCIOJIb3YS
' METO/I CJIE/IOB
CtpouTh CEYEHHS MHOTOI'PDAaHHMKOB METOJOM CJIEZIOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX O0OBEMHBIX (PUTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemare 3aaun Ha HaXOXXKJEHHE T'€OMETPUYECKUX BEIUYMH IO oOpasuam
WIM alropuT™MaM, INPUMEHsISI W3BECTHbIE AHAIUTUYECKHE METOJbl IpHU
7.12 pelleHNH  CTaHJapTHBIX MaTeMaTHYeCKUX 3a7ad Ha  BBIYHCIICHUE
paccTOsIHMIA MeXAy ABYMS TOYKAMH, OT TOYKU JIO MPSAMOM, OT TOUYKHUIO
TUTOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
7.13 Pemate 3amaun Ha HaXOXKJEHHE T'€OMETPUYECKUX BEIUYMH IO oOpasuam




WY aNropuTMaM, IIPUMEHss HU3BECTHBIC AHAIUTUYECKUE METOJIbl IIpH
pELIEHUN CTAaHJAPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHHE YIJIOB
MEXKIy CKPCIIMBAIOIIUMHUCS MPSIMBIMHM, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAaHHBIX YIJIOB

Beruaucinsate 00bEMBI U ILIOMAAH TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpHU3Ma,

7.14 NUpaMKJIa) C IPUMEHEHUEM (QOpMYIN, BBIYMUCIATH COOTHOUIEHUSI MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' IUTOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (QUTYPHI
W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(GOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpEeACTaBIECHHYIO Ha
gepTeKax U pUcyHKax
[TpumensTh reoMerpuyeckne (aKThl Ui PEHMICHHUS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEINOJaramiinX HECKOJIbKO IIAroB pEIIEHUs, €CIA YCIOBUSA
MIpUMEHEHWMs 3aJIaHbI B SIBHOK Gopme
718 [IpuMeHAT mpocCTEHIIME MPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoaMTH TpEMEPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUpOJE W
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MoJIydeHHbIE 3HAHUSA HAa MPAKTUKE: aHAJIU3UPOBATh peabHbIC
CUTYallUU M NMPUMEHATh U3yYEHHBbIE MOHATHS B IpOIEcCe MOMCKA PEeLICHHS
MaTeMaTu4ecku cHhopMyarpoBaHHON NpPoOIEMbl, MOAEIUPOBATh PEATIbHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HMCCIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TEOpeM, ammapara aireopsl,
pelmaTh ~ NpakTHYECKUEe  3a/auyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro o001ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh HOHATHAMM: IMJIMHIpPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
oOpasyromire KOHUYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 Knaccuduimposars B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
6.5 OmnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA




CETMEHTA, IIapOBOM CJIOM, OCHOBAHUE LIAPOBOIO CJIOS, BBICOTA IIAPOBOIO
CJ10s1, IIAPOBOU CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIAAM  TIOBEPXHOCTEH TN  BpallleHUS,
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIHCAaHHBIA B cdepy H
ONMCAaHHBIN 0KOJIO cdepbl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N300paxkaTe u3zydaemble (GUIYpbl OT PYKH U C HPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HUHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUJI CBEpXy, COOKYy, CHHU3Y; CTPOUTb CEUEHHUS Tel
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONIAraloliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
IIPUMEHEHMs 3a/laHbl B SIBHOM (Gopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHU
oOazmaror

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICuIeaa npu CJI0XKEHUU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATUAMMU:. JOCKAPTOBbBI KOOPAHWHATBEI B IIPOCTPaHCTBE,
BCKTOP, MOAYJIb BEKTOpA, pPaB€HCTBO BEKTOPOB, KOOPJAUWHATHI BEKTOPA, YI'oOJl
MECXKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BEKTOPOB, KOJJIMHECAPHBIC U
KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOpPOB M MPOU3BCACHUC BCKTOPA HA YHUCIO, YIoOJl
MCKAY BCKTOPAMH, CKaJLIPHOC IIPOU3BCACHUC, PACKIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3agaun Ha JOKa3aTeNbCTBO MAaTEMAaTUYECKHMX OTHOILICHUM U
HaXO0XKACHUEC TCOMCETPHUUYCCKUX BCIINYHUH 11O 06pa3uaM WK aJIrOpuTMaM,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuIcHUun CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaaqd

6.21

HpI/IMeHHTL npo cTeiImne nNporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHHUKAIIUOHHBIC CUCTCMbI IIPpU PCHICHUU CTCPCOMETPUUICCKUX 3a0aY




6.22

[IpuBoauTE IpHUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATH MOJy4EHHBIE 3HAHMS Ha MPAKTHKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallMM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEOBATH ITIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUN U TEOpeM, almnapara ajareopsl,
pemiaTh  NPAKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUUYECKUX BEJIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuH. Touka, mnpsiMas, IJIOCKOCTh, HPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOINECS, TTApAIIICIIbHBIC
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IIJIOCKOCT el B
IIPOCTPAHCTBE: MApaJUICIIbHBIE IPsAMBIE B IIPOCTPAHCTBE, IAPAJUIEIIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBA TNapajuieNibHBIX IuIockocTed. IIpocreitme
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTHU: TCPICHAUKYIIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH TPSMOM M TUIOCKOCTH, TEOPEMA O MPSIMON MEepHeHANKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEHHBIH YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 MJIOCKOCTH, MPOoeKLUs GUTryphl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs NPHU3MbI, IpsMas W HAKJIOHHAs IpU3MbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsSMOYyroiabHbIN napaiesienunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMU[BI,
OoKOBasi M NOJHAs MOBEPXHOCTb NHPAMHJbl, NMpaBWIbHAS M yCcEUEHHAs MHpaMHJA.
OneMeHTsl Npu3Mbl M nHpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAas MpU3Ma U IpaBWIbHAs NUpPaMUJA,
NpaBUJIbHAS TPEYroJbHas MUpaMKIa U IpaBUIIbHBIA TeTpasap, kyO. [IpencraBnenue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, AOACKa’ap MU ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapauieJIeIuIeaax, IpaBHJIbHBIX
MHOT'OTrpaHHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUIIBHOW IUPaMHUABI, TEOPEMa O IUIOIIAANA YCEYEHHOM NHUPAMUIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKY IUIOMIAASIMU TTOBEPXHOCTEH,
00BbEMaMHU IO HOOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSA u OOKOBasg MMOBEPXHOCTD,
o0Opa3syromas 1 0Ch, TIONAAs OOKOBOW U MOJTHOW TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
I0maas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBINM KOHYC: 00pa3zyrommue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, oMb MoBepxHocTu cheprl. BzaumHoe
pacnofio’)keHue cepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMH/paA U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienunena u ciaeactpust u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEX Y TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MIPOXOJIlee Yepe3 BEPIINHY), CEUCHUS 11apa

6.9

Bexkrop Ha miockoctu ¥ B npocrpaHCcTBE. CII0)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenumnena. Pemenue 3aaad, CBA3aHHbIX C IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHoe
IIPOU3BEACHNUE BEKTOPOB. BbluMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIECHUE, NMPUBOAUTH NPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, IMOAMHOKCCTBO, OI€pallud HaJd MHOXCECTBAMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM IIOKa3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeNleM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCeNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00IIuii
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQ)XEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCIE C IIOMOLIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIMN (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJIEHOB C HMCIOJB30BAaHHWEM armapara MaTeMaTH4YeCKOTO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYecKne (YyHKIHHU, TOKa3aTelnbHas WU
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJEKaTh, UHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny bepHymnu, komOuHaTOpHbIE (HAaKTHI M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIWUU PpaACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBIICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTPaHHBIM YTroj, CKpeluBaloluecs npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM GUrypHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHyca, IMJIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIMpeaeSICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHBI TIEPEeHOC, CUMMETPHSl Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMyNBl M METOJIbl, B TOM YHCIE: IUIOIIAJb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHUW; YMEHHUE paCIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie 1 HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOLIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOosbLIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI







