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HOACHUTEJIbHASA 3AIIMCKA

['eomerpust siBnsieTcss OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
obulero oOpa3oBaHUs, TaK KaK OOECHEeYMBAET BO3MOXKHOCTh HM3yYEHUS
OUCHUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpPaBIEHHOCTH M MPEIMETOB
ryMaHUTapHOro 1ukia. [lockonpKy Jormueckoe MuluieHne, GopMupyeMoe npu
M3YYCHUH  OOYyYalOMMMHUCS  TOHATUHHBIX  OCHOB  TE€OMETPHUH,  IPHU
JI0Ka3aTeNbCTBE TEOPEM M TIOCTPOSHUH IIETIOUKH JIOTUYECKUX YTBEPKICHHUH MPU
PEIICHIH TEOMETPUIECKUX 3a/1a4, YMEHHE BBIIBUTATh M OMPOBEPTaTh TUITOTE3bI
HEMOCPEICTBEHHO HCIONB3YIOTCSA MPU PEHICHUH 3a7]a4 €CTECTBEHHO-HAYYHOT'O
[IUKJIa, B YACTHOCTH (PU3UYECKUX 3a]1ad.

Ilenp ocBoeHust mporpamMmbl ydeOHoro kypca «['eomerpus» Ha
yriyOJIEHHOM  YpOBHE —  DPa3BUTHE HUHAUBUIYAJIbHBIX  CIOCOOHOCTEU
oOyJarouuxcs TMpyu H3yYEHUH TEOMETPUH, KaK COCTABIAIOMICH MpPEIMETHON
obnactu «Marematuka U HUHPOpMaTUKA» yepe3 O0eCIeUCHHE BO3MOXKHOCTH
NpUOOpETEHHsI U MCTIONB30BaHMUS Oojiee TTYOOKUX T€OMETPHUUECKHX 3HAHWHA U
JICUCTBUHN, CHCIU(PUIHBIX TEOMETPUH, M HEOOXOMMMBIX IS YCIEITHOTO
npodeccHoHaIbHOI0  00pa3oBaHMs,  CBA3aHHOIO C  HCIOJIb30BaHUEM
MaTEeMaTHKH.

[IproputeTHRIME 3a/1aYaMU Kypca T€OMETPUHM Ha YriIyOJIEHHOM YPOBHE,
PaCIIUPSIONIMMH U YCUIUBAIOIIUMHU Kypc 6a30BOr0 ypOBHS, SIBISIFOTCSI:

paciMpeHne IpeCTaBICHUs O TEOMETPUH KaK YaCTH MHUPOBOW KYIbTYPHI
1 GOPMHUPOBAHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAFOIIUM MUPOM;

dopMupoBaHUE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak o
BOKHEHIITMX MaTEMaTHYCCKUX MOJEISIX, TO3BOJISIFOIINX OMKMCHIBATh U M3ydaTh
pasHbIC SIBIICHUS OKPY)KAIOIIEr0 MHpa, 3HAHWE MOHITHWHOIrO amnmapara Tio
pazneny «CtepeoMeTpusi» yueOHOTro Kypca reOMeTpHH;

dbopMuUpOBaHWE  yMEHHUS  BIAJAETh  OCHOBHBIMH  IOHSATHUSAMH O
NPOCTPAHCTBEHHBIX (PUTypax M WX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TCOPEM,
dbopMyT U yMEHHE MX NMPHMCHSATh, YMEHUS JOKAa3bIBaTh TECOPEMBI M HAXOJIUTh
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpoBaHUE YMEHHsS paclio3HaBaTh HAa 4YEpPTEXkKax, MOACISIX U B
peaIbHOM MHUpPE MHOTOIPAaHHMKM M Tella BpallleHHus, KOHCTPYHUPOBaTh
reOMETPUYECKUE MOJIEIIH;

dbopmMupoBaHue MOHUMAaHUS BO3MOXXHOCTHU aKCHOMAaTHUYECKOTO
MOCTPOEHUS] MaTeMaTUYeCKUX Teopuil, (POopMUpOBaHHE TOHUMAHUSA POJU
aKCHMOMATHUKHU MPHU MPOBEJICHUU PACCYKICHUN;

dbopMuUpoBaHUE YMEHHUsI BJIaJIETh METOJIaMU J0Ka3aTEIbCTB U aJITOPUTMOB
pelIeHHs, YMEHUSI UX MPUMEHATh, IPOBOJUTH JTOKA3aTelbHbIE PACCYKJICHUS B
XOJIe¢ PEIICHUS CTePEOMETPUYECKUX 3aJady M 3a7a4 C M[PaAKTHYECKUM
colepxaHueM,  (GOpPMHUpPOBAHWE  TMPEACTABICHUS O  HEOOXOAMMOCTH
JI0Ka3aTeIbCTB MPU OOOCHOBAHMHM MAaTEMAaTHUYECKUX YTBEPXKICHUM U POJIU
AKCHMOMATHKH B MPOBEJICHUU JACTYKTUBHBIX PACCYXKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUICKTYAIbHBIX U TBOPYECKUX

CIIOCOOHOCTEH o0 yJaronuxcs, TI03HABATEILHOM aKTUBHOCTH,
UCCJIEIOBATEIbCKUX YMEHHUI, KPUTUYHOCTH MBIIIUICHHS, MHTEPECa K U3yUEHUIO
reOMETPHH;

dbopmMupoBanue GbyHKIIMOHATBHOU IPaMOTHOCTH, pENeBaHTHOM

F€OMETPUM: YMEHHUsI PACHO3HABATH MPOSBICHUS T€OMETPUUYECKUX IOHSATHM,
O0OBEKTOB M 3aKOHOMEPHOCTEW B PEAbHBIX KXU3HEHHBIX CHUTYAIlUAX M IPHU
U3YYCHHH JPYruX YYeOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W



3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS pEANbHBIX CUTyallUd, WCCIEeIOBaHUSA
MOCTPOEHHBIX MOJIENIEN, HHTEPIPETALNHU OJTYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIE€PKATEIbHBIMU JUHUSAMU Yy4eOHOro Kypca «l'eomeTpusi»
B 10-11 xnaccax sBustorcs: «lIpsiMple M IIIIOCKOCTH B IIPOCTPAHCTBEY,
«MHuororpannukn», «Tena BpameHus», «BeKTOpsl M  KOOpPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEM.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMEThb OMEPUPOBATH
MOHATUSMUY, PEIEBAHTHBIMU I'€OMETPUM HA YTIyOJIEHHOM ypOBHE OOyYEHHUS B
10—-11 kmaccax, OTHOCUTCS KO BCEM COJIep KaTEIbHBIM JTUHUSAM y4eOHOr 0 Kypca,
a (GopMHUpOBaHUE JIOTMYECKUX YMEHUU pachpeieisieTcsi He TOJbKO IIO0
COJIEpKATENIbHBIM JIMHUSAM, HO M 10 rogam oOydyeHus. ConepxaHue
o0pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
®denepasibHON paboyelt MporpaMmbl, paclpeeNEHHBIM MO rojaM 00y4YeHus,
CTPYKTYpUPOBAaHO  TakuM  00pa3oM, UYTOObI KO BCEM  OCHOBHBIM,
OPUHLMIHAIBHBIM BOMpPOcaM oOydaronifecs: o0palaiuch HEOAHOKPATHO. DTO
NO3BOJISIET OPraHU30BaTh OBJAJCHUE TE€OMETPUUYECKUMH TMOHATUIMH U
HaBbIKAMU TOCIEAOBATEIbHO M MOCTYINATEIbHO, C COOJIIOJICHUEM MPHUHIIMIA
NPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIOYaTh B OOIIYI0 CHCTEMY
Ir€OMETPUYECKUX MPEACTABICHUM OOYy4YaloIMXCs, pacliupsisi U yrayounss ee,
o0pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBS3H.

Ilepexos K M3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MO3BOJISET:

co3gaTh ycioBus s auddepeHnuanvu  o0ydeHus, IOCTPOCHHS
UHAUBUIYaJIbHBIX 00pa30BaTelbHBIX MpOrpaMM, OOECHeYuTh YriayOJaEéHHOe
U3Yy4YEeHHE T€OMETPUH KaK COCTaBJIsIoNIEl yueOHOro npeamera «MareMmatukay;

HNOJrOTOBUTHh O0YYAalOUUXCS K MPOJOJIKEHUIO M3YYEHUSI MAaTEMaTUKH C
yaé€ToM BbIOOpa Oynayiei npodeccuu, obecrieunBasi MPEeMCTBEHHOCTh MEXY
o01uM 1 poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue ydeOHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpOBHE
orBoauTtcs 204 gaca: B 10 ximacce — 102 gaca (3 yaca B Heneno), B 11 kitacce —
102 yaca (3 gaca B HEJICITIO).



COAEPKAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoOMeTpuM. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHHe NpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIINECS,
MapajulelibHble M CKpenuBaronuecs npsmele. [[pu3Hakym CcKpemmBarommxcs
npsAMbIX. llapamienbHOCTH MNpAMBIX W IUIOCKOCTEW B NPOCTPAHCTBE:
MapajulelIbHble MPSAMBIE B IPOCTPAHCTBE, MNAPAJIIEIBHOCTH TPEX MPSAMBIX,
MapajuIeNIbHOCTh MPSAMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpanbHOE
MIPOEKTUPOBaHKE, M300pakeHne (Guryp. OCHOBHbBIE CBOWCTBA MapalIEIbHOTO
npoekTupoBanusd. M3o0paxkeHue ¢Guryp B napaielbHOM MPOEKUUU. YTIbI C
COHANPaBJICHHBIMA CTOPOHAMH, YIOJ MEXAY MNpPSIMbIMH B IMPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEW:  MapajuieibHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX IIockocTel. Ilpocreliime mnpocTpaHCTBEHHbIE (QUIYpPHl Ha
IUIOCKOCTH: TETPa’Ap, NMapaIEIIEUIIE]], TOCTPOECHNUE CEYCHHM.

[leprieHIUKYJISIPHOCTD NPSIMOM U INTOCKOCTH: IEPIIEHAUKYJISIPHBIE ITPSIMbIE
B IIPOCTPAHCTBE, NPSIMbIE MapAJUICIBHBIE U NEPIEHANKYISPHBIE K TUIOCKOCTH,
NPU3HAK TEPNEHAUKYISAPHOCTH MPAMOA M IUIOCKOCTH, TEOpeMa O IMpsSAMOU
NEPNEHANKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp W HAKJIOHHBIE: pACCTOSHHE OT TOYKH JO IUIOCKOCTH,
pacCTosIHME OT MPSMOM JO0 IJIOCKOCTH, MNPOEKLHsT (UTYphl HA IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: NPHU3HAK NEPHEHIUKYISIPHOCTU JBYX
10ckocTer. Teopema 0 TpEX MEPIEHAUKYIAPAX.

VYTIabl B IPOCTPAHCTBE: YTOJ MEXAY NMPAMON U IJIOCKOCTHIO, ABYTPAHHbBIN
yrojl, JIMHEUHBIA yrojl JABYIPAHHOIO yrijla. TpEXrpaHHbBIW W MHOI'OTPAaHHbBIE
yrabl. CBOMCTBA IUIOCKUX YIVIOB MHOTrOrpaHHoro yria. CBOMCTBa IJIOCKUX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yryia. TeopemMbl KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKu

Bunsl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrosnpHas
npu3Ma, mpsMas M HaKJIOHHAs IPU3Mbl, OOKOBas M IOJHAas IOBEPXHOCTh
npusMsl. [lapamienenunesn, NpsAMOyroJbHbINM MapauICICIUIIE] U €r0 CBOMCTBA.
Kparuaiimme nyrm Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
IIpocTpanctBenHas teopema Iludaropa. Ilupamuna: n-yronpHas nupamuia,
npaBuibHas U yceu€HHas nupamuabl. CBolicTBa pédbep M OOKOBBIX TI'paHel
[IPaBUJILHOU NHUpaMuabl. IIpaBUiIbHBIE MHOTOIPAHHUKU: IIPABUJIbHAS IIPU3MA U
[IpaBUJIbHAS NUpPAMUIA, IPABUJIbHAs TPEYrojbHAs NUPaMUIA U IPaBWIbHBIN
Terpa’ap, KyO. IlpencraBieHune o npaBUIbHBIX MHOTIOIPAHHUKAxX: OKTadp,
JNOIEKadAP U UKOCAdP.

BbruncieHue 31€MEHTOB MHOTOTPaHHUKOB: pEéOpa, AMaroHal M, YIJIbl.
[Tnomane OOKOBOM MOBEPXHOCTH M TMOJHOM MOBEPXHOCTH NPSAMOM HPU3MBI,
IUIONIAIb OCHOBAaHWM, TeopeMa O OOKOBOM IMOBEPXHOCTHU MPSMON TPHU3MBI.
[Tnomanps OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH MPABWIBHON NUPAMUJIBL,
TeopeMa O IUIOIAAN YCEUEHHON MUPaMUIbl.

CuMmmerprss B IPOCTPAHCTBE. OJEMEHTBI CUMMETPUM IPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpHs B IPaBUIBHOM MHOIOIPAHHHMKE: CHMMETPHS



MapajuleieNuIe a, CUMMETPUS NPaBUIBHBIX IPU3M, CUMMETPHUS INPAaBUIBHOU
MTAPAMHUJIBL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOU BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIE, COHANPABIECHHBIE W MPOTHUBONOJI0XKHO
HaIlpaBJICHHbIE BEKTOpHl. PaBeHCTBO BEKTOpOB. JIEHMCTBHS C BEKTOpPAMH:
CJIO’)KEHHE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha uucio. CBOMCTBA CIOXEHHS BEKTOPOB. CBOWCTBA YMHOXEHUSA
BekTOopa Ha uucino. [loHarue KommuiaHapHele  BekTOpbl.  IIpusHak
KOMIUTAHApHOCTH TPEX BeKTOpoB. lIpaBwio mnapamnenenunena. Teopema o
PA3JIOKEHNN BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. I[IpsmoyronpHas
cucTeMa KoopauHaT B mpocTpaHcTBe. KoopauHaTel BekTOopa. CBs3b MEXAY
KOOpPAMHATaMH BEKTOpPa M KOOPAWHATAMHM TOYEK. YTOJN MEXAY BEKTOPAMH.
CkansipHO€ IpOU3BEACHUE BEKTOPOB.
11 KJIACC

TeJsa BpameHus

[ToHsTHA: UWIMHAPUYECKAs TNOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTD,
chepuueckasi MOBEPXHOCTh, OOpa3zyrolue MoBepxHOcTed. Tema BparieHus:
WIMHJIP, KOHYC, YCE€UEHHBIA KOHYC, cdepa, map. B3zaumHoe pacmnosioxeHue
chepbl M IUIOCKOCTH, KacaTeldbHasl IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHus Ha TI0CKOCTH. Pa3BépTka nunuuapa u konyca. Cummerpust cepsl u
niapa.

O6bEéM. OcHoBHbIE cBoMcTBa 00bEMOB Ten. Teopema 00 00BEME
IPSMOYTOJIBLHOTO Mapajuienenuneaa u ciaeacTBus u3 He€. OO0bEM MNpsAMOl U
HAKJIOHHOW TMPHU3MBI, MWIMHApPA, NOUpaMuabl W KoHyca. OObEM 1mapa
IaPOBOI'0 CETMEHTA.

KomOunaruu Ten BpalieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BrucaHHas B
MUWINHIP, OMNHMcaHHAss oOKoyo IwiauHApa. Ilepeceuenue cdepbl U Mmapa c
miockocTho. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTOrpaHHUKA,
OMKMCAHHOT'O OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOIPAHHUK WU TEJIO
BpAILICHUS.

[1nomaas MOBEpXHOCTU HMWIUHIIPA, KOHYCA, IUIomaab cepol U e€ yacteil.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE O0BEMOB, TUIOMIAZEH MOBEPXHOCTEH
nonooubIx puryp. [IpeoOpazoBanue nogodusi, romoreTus. Pemenue 3amgad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

IToctpoenue cedyeHnii MHOTOIPAHHHMKOB M Tl BpALIEHHUs: CEUYCHUs
ouIMHApa (MapajuieibHO W NEPHEHOUKYJISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHbIE OCHOBAHHMIO M TPOXOJIAIIME Yepe3 BEpIIUHY), CEUYCHHUs Iapa,
METOJBbl TIOCTPOCHUS CEUEHUM: METOJX CJIENO0B, METOJ BHYTPEHHErO
IIPOEKTUPOBAHMUS, METOJI IIEPEHOCA CEKYIIEH IUIOCKOCTH.

BekTOphI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekropel B mpocTtpancTBe. Omnepauuu HaJa BeKTopamMu. BektopHoe
YMHOXKEHUE BEKTOpOB. (CBOHCTBAa BEKTOPHOTrO yMHOXeHUA. [IpsmoyronbHas
cucremMa KoopauHart B mpoctpaHcTBe. Koopaunartel BekTopa. Pasznoxkenue
BekTOopa 10 0Oasucy. KoopauHATHO-BEKTOpHBI METOA TMpU  pEHICHUHU
FeOMETPUYECKHX 3a]1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBumxeHust nmpoctpanctBa. OtoOpaxenus. [[BukeHust U paBeHCTBO QUTYP.
OOmue cBoiicTBa JABWKEHWM. Buapl JIBWKEHUI: NapaUIeIbHBIA IIEPEHOC,



IIEHTpAJIbHAS CHUMMETPHS, 3epKajbHasi CUMMETpPHsS, TTOBOPOT BOKPYT TMPSIMOH.
[IpeobpazoBanus noaoous. [Ipsamas u chepa Ditnepa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIVIYBJIEHHBIX YPOBEHDb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHMUS

JIMYHOCTHBIE PE3YJIbTATbI

1) rpakaanckoe BoCIUTaHHE:

c(OPMHPOBAHHOCTh  TPAXKIAHCKOM  MO3ULMUA  OOyYarollerocss  Kak
AKTUBHOI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUICKOIro OOUIECTBA, PEACTABICHHUE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYP, SIBJICHUMH,
MpOIEAYp TPAXKIAHCKOro 00IIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHE
B3aUMOJICMICTBOBATh C COLMAJIBHBIMU HWHCTHUTYTaMH B COOTBETCTBHM C WX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTb POCCUUCKON TPa)KJaHCKOW UJICHTUYHOCTH, YBAKCHUS
K MPOLUIOMY U HACTOAILIEMY POCCUUCKON MAaTEMATUKH, LIEHHOCTHOE OTHOLLIEHUE
K JOCTMIKCHMSIM POCCUUCKHX MAaTEMAaTUKOB M POCCUMCKOW MAaTeMaTU4ECKOU
IIKOJIBI, WCIIOJB30BAHUE ATUX JOCTHKEHUH B JPYIMX HAyKax, TEXHOJOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCUHCKOTrO HapoJa,
c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOIO TOBEICHUS,
CBSI3aHHOIO C MPAKTUYECKUM TNPUMEHEHUEM JOCTHKEHUW HAyKM W
NEATENbHOCTBI0 YYEHOrO, OCO3HAaHME JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO OyayIIero;

4) acTeTHYeCKO€e BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYAs 3CTETUKY MAaTEMATHYECKHUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajad, peLIeHnH, paccyXaeHuu,
BOCIIPUMMYHMBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(OpMHUPOBAHHOCTh YMEHHUSI TNPUMEHITh MaTeMaTUYECKHEe 3HaHMS B
UHTEpecax 370poBOoro u Oe3omacHoro oOpaza KU3HHU, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0pOBbIO (370pOBOE IMHUTaHUE, COATTAHCHPOBAHHBIM
PEXHUM 3aHATUN U OTIIbIXA, PETYJsIpHAs (PU3UUYECKasi aKTUBHOCTD), (U3HUECKOE
COBEPIIEHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-0310POBUTENBHOMN
NEATENbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYydy, OCO3HAaHHWE IIEHHOCTH TPYJOJItO0Us, WHTEpPEeC K
pasnuyHbIM  cepaMm  TpodEeCCHOHATBHOM  JESTENbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ NMPUIOKEHUSIMH, YMEHHE COBEpPIAaTh OCO3HAHHBIM BHIOOD
Oynyuiei mnpodeccud W peain30BbIBATH COOCTBEHHBIC KWU3HEHHbBIC IUIAHBI,
FOTOBHOCTh U CIOCOOHOCTH K  MaTeMaTH4eCcKoMy OOpa3oBaHUIO U
caMOOOpPa30BaHUI0 HAa MPOTSHKEHUM BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUH NPAKTUYECKUX 33/1a4 MAaTEMaTUUECKON HANPaBICHHOCTH;

7) 3K0JI0TH4YecKO€e BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh AKOJOTHYECKON KYIbTYphl, TOHUMAHHE BIUSHUS
COLMAIbHO-DKOHOMUYECKUX  IPOLECCOB HAa COCTOSHUE IIPUPOJHOU H
COLIMATbHON CpEeIbl, OCO3HAaHUE TJ00ATBHOIO XapakTepa SKOJIOTHYECKHX
npo0JieM, OpUEHTAIUS HAa TPUMEHEHNE MAaTEMaTHUYECKUX 3HAHUUN JJIs PElICHUs
3aJ1a4 B 00JIaCTH OKpYKAIOIIEeH cpefibl, IJIaHUPOBaHUE MOCTYIKOB U OLEHKU UX
BO3MOXHBIX ITOCJIEACTBUM JJIs1 OKPYIKAIOILLEHW CPENbI;



8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM U  OONICCTBEHHOM MPAKTUKHU, TOHUMAaHUE
MaTeMaTUYECKOM HayKHh Kak cepbl 4eOBEUECKON NeATeNbHOCTU, ITANoB €€
pPa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTUSA I[IUBUIIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOM KYyJIbTYpOM Kak CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTh
WHJVMBUAYAJIbHO U B TPYyIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble jlornueckue 1eicTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOMIEHUH MEXIy NOHATUIMH, (OPMYIUPOBATH
OIpEIETICHUS MOHSTHUH, YCTaHABJIMBATh CYILECTBEHHBIN pHU3HAK
KJaccu(UKauy, OCHOBaHUSA g OOOOIIEHHS] U CPAaBHEHUS, KPUTEPUH
IPOBOJIMMOTO aHAJIN34;

BOCHPUHMMATh, (OPMYJIUpPOBATb M  NPEoOpPa3oBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE;

BBISIBJISITh ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEUUs B PaKTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKIACHUSAX, IPeJIararh
KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JieJIaTh BBIBOJIBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AENYKTHBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUECHUI 110 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSITENILHO JI0Ka3aTeNbCTBA MaTeMaTU4YEeCKUX
yTBEpXKJIEHUN (MpsiMbIE UM OT NPOTUBHOIO), BBICTpaUBaTh APryMEHTAIIMIO,
OPUBOJIUTh TPUMEPbl W  KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJIbL;

BbIOMpATh CIOCOO pelieHHuss Yy4eOHOW 3anauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbBIOMpaTh Haubojee MOAXOMAUIMI ¢  y4éToM
CaMOCTOSITEIIbHO BBIJCJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKkue 1eMCTBUSA:

UCIIOJIb30BaTh BOINPOCHI KAK HMCCIIECIOBATEIbCKAN MHCTPYMEHT ITO3HAHUA,
(opMynupoBaTh  BONPOCHL,  (PUKCHUpYyIOIIME MPOTUBOpEUYUE, MpodIIEMY,
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (OpPMHUPOBATh TMIIOTE3Y, API'YMEHTUPOBAThH
CBOIO IIO3ULINIO, MHECHHE;

IPOBOJUTH CaMOCTOATEIILHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCIIEZIOBAHNE IO YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa,
ABJICHUS, TPOIECCA, BBIABICHUIO  3aBUCHUMOCTEH  MEXIy OOBEKTaMH,
SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (DOPMYJIMPOBAaTh 0OOOILEHUS! U BBIBOJIBI 110 pe3yJibTaTaM
OpOBEAEHHOIO HAOJIOJEHUS, MCCIEAOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh
HOJYYEHHBIX Pe3yNbTaTOB, BBIBOAOB U 0000IIEHUI];

POrHO3UPOBATH BO3MOYKHOE pa3BUTHE IpOIECCa, a TAKKE BBIIBUIaTh
IPEAIIOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH J1e(pUUUTHl UH(OpPMALMY, JAaHHBIX, HEOOXOIMMBIX ISl OTBETa
Ha BONPOC U JUIS PELICHUS 3a1a4H;



BBIOMpAaTh  HMH(OpPMAIMI0O W3  MCTOYHUKOB  DPA3JIMYHBIX  THIIOB,
AHAJIM3UPOBATh, CHCTEMATU3UPOBATH M HMHTEPIPETUPOBATH HH(OPMALUIO
pa3IUYHBIX BUAOB U (POPM NPENCTABICHHUS;

CTPYKTYPHpPOBaTh WH(OpMALUIO, MPEACTABIATh €€ B PA3IMYHbIX (popMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaJEKHOCTh uH(popMaLu o CaMOCTOSITENIEHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

KomMMyHuKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE AeHCTBUSA

Oo0wmenne:

BOCIIPUHUMAaTh M  (QOPMYJIHpPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBHSIMH U LEISIMU OOILIEHHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHHUs B YCTHBIX U MHUCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4d, KOMMEHTUPOBATH MOJIYyYEHHbBIN pPe3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOsieMbl, pelmaeMoil 3aJayM, BbICKA3bIBaTh HJAEH, HAlEJICHHbIE HA IOUCK
pEILIeHMs], COMOCTABIATh CBOM CYKJIEHUS C CYXACHUSIMHU APYTHX YYaCTHHKOB
auanora, oOHapyKMBaTh pa3JIMyUe U CXOJCTBO MO3UIMI, B KOPPEKTHOU hopme
(opMynHpOBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

OpE/ICTaBlIATh  pe3yJbTaThl  pPELIEHUA  3aJauyd,  SKCIEPUMEHTA,
UCCJIEIOBAHUs, MPOEKTA, CAMOCTOATEIbHO BbIOMpATh (QOpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTAMU U OCOOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHHBepcaJbHbIe YUeOHbIE AeilicTBUS

Camoopranu3anus:

COCTaBJIATH TUIAH, aJITOPUTM PEIICHHUS 3a7a91, BEIOUPATh CIIOCOO PEIICHHUS
C y4éTOM HMCIOIIMXCSI pPECypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh W KOPPEKTHPOBATh BApHWAHTHI PEIICHWH C Y4ETOM HOBOWM
UHpOpMALIIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJLJIEKT:

BJaJeTh HaBBIKAMHM TIO3HABATEILHOW pPEQIEKCUU KaK OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, HX PE3YyJbTaTOB,
BJQJIETh CIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipollecca U pe3ynbTara
pelIeHus] MaTeMaTU4eCcKOoi 3a1auu;

OpeBUIETh TPYAHOCTH, KOTOpbIE€ MOTYT BO3HUKHYTH NpHU PpEIIECHUU
3a/lauyd, BHOCUTb KOPPEKTHUBbI B  JEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBUSM, OOBICHATH
OPUYMHBI  JTIOCTMDKCHHMS WM HEJIOCTHKEHHUS Pe3yJbTaTOB JIEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIMBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh W WCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW  H
UHAUBUAYaTbHON pabOThl MpU peHIeHUH Y4eOHBIX 3a/iad, MPUHUMATH IIEIb
COBMECTHOM JIeATEIHbHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pPaboTHI,
pacnpenensTh BUIbl padoT, JOroBapuUBaThCs, 00CYKAAaTh MPOIECC U Pe3yabTaT
paboThI, 00001TaTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBATh B IPYMMOBBIX (hopMax paboThl (00CYKaeHusI, 0OMEH MHEHHIA,
«MO3TOBbIE TITYPMBD» W WHBIE), BBINOJIHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATh CBOU JCHCTBUSA C JAPYTMMH WICHAMH KOMAaHJbI, OIEHHUBAThH
KauyeCcTBO  CBOEr0 BKJaJga B  OOmMUHA  MOPOAYKT 1O  KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.



HPEIMETHBIE PE3YJIBTATDI

K xonny 10 knacca oOyyaromuiicss HAy4UTCS:

CBOOOJHO OIEpPUPOBATH OCHOBHBIMH MOHATHSIMHU CTEPEOMETPUU TPHU
pELICHUH 33/1a4 U IPOBEICHUH MATEMaTUUYECKUX PACCYKICHUN;
IPUMEHATh aKCUOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX MPHU PELIECHUU
F€OMETPUYECKUX 3a]1ay;

KJIACCU(DUIIMPOBATh B3aUMHOE PACIIOIOKEHUE PSIMBIX B TPOCTPAHCTBE,
IUIOCKOCTEW B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOAHO OMNEpPUPOBATH MOHATHSAMHU, CBSA3aHHBIMM C yIJlamMud B
IPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSAMON U
IUIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CcBOOOZHO pacro3HaBaTh OCHOBHBIE BUJbl MHOTOIPAHHUKOB (IpHU3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Napajienenunes, Kyo);
KJaccu(UUMpPOBaTh MHOIOTPAaHHUKH, BbIOMpass OCHOBaHUA s
KJIacCU(pUKAIUK;

CBOOOJHO ONEpPUPOBATH TMOHATUSIMHU, CBA3AHHBIMM C CEUEHUEM
MHOT'OI'PaHHUKOB IJIOCKOCTBIO;

BBINIOJIHATh ~ NApajUIeNIbHOE,  LEHTPajJbHOE W OPTOrOHAJIBHOE
OPOEKTUPOBaHWE (UTYp HA IUIOCKOCTh, BBINOJHATH H300paKEHUS
¢buryp Ha MIOCKOCTH;

CTPOUTh  CEUYEHHMS  MHOTOTPAHHUKOB  pAa3JIMYHBIMH  METOJaMH,
BBINIOJIHATh (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUJIOIAM TOBEPXHOCTEH MHOIOTpaHHUKOB (IIpU3MA,
nUpamMuia), FeOMETPUUYECKUX Tell C IPpUMEHEHUEM (HOpMYIT;

CBOOOZHO OMNEpUpOBaTh MOHSATUSAMHU: CHUMMETPUS B MPOCTPAHCTBE,
LHEHTP, OCb M IUIOCKOCTb CHUMMETPHUH, IEHTP, OCh U IUIOCKOCTh
CUMMETPHUH QUTYpBI;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMU BEKTOPAM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITNOJIHATH JICHCTBUS HaJl BEKTOPAMU;

pelaTh 3aJayd Ha J0Ka3aTeIbCTBO MAaTEMaTHMYECKUX OTHOIIEHUN U
HaX0XXJIEHUE T€OMETPUUECKHUX BEJIMUYHMH, IPUMEHSS U3BECTHBIE METObI
OpU pEUIeHHMM MaTeMAaTHUYeCKUX 3aJad IOBBIIIEHHOIO U BBICOKOTO
YPOBHS CII0)KHOCTH;

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M IJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBl IPU PEUICHUH CTEPEOMETPUUECKHUX
3azay;

U3BJIEKaTh, NPEOOPa30BBIBATh U HHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEACTAaBICHHYIO Ha
YepTeKax U pUCYHKaX;

OPUMEHATh IIOJIyU€HHBbIE€ 3HAHUS Ha NPAKTHKE: CpaBHUBAaTh U
aHAJIM3UPOBATh PeajbHbIE CUTYallMH, IPUMEHSATh U3YUCHHbIC MOHSITHS
B IIpollecCE€ IOMCKA pEIIeHUs MaTeMaTH4ecKH C(HOpMYIUPOBAHHON
npoOJIeMbl, MOJEIUPOBATh peajbHble CUTyallMH Ha S3bIKE I'€OMETpPHUH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIEeNN C UCIIOJIb30BaHUEM
reOMETPUYECKUX TOHATHI M TeopeM, ammapara airedpbl, pelaTh



MPAKTUYECKUE 3a/1a4M, CBSI3AHHBIC C HAXOXKJICHUEM T'€OMETPUYECKHUX
BEJINYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHUSI T€OMETPUU KaK
COCTaBHOM 4acTu (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kiaacca oOyyaromuiicss HAy4UTCS:

CBOOOZHO ONEpPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C LUJIUHIPHYECKOM,
KOHMYECKOM U CPEepUuecKOol MOBEPXHOCTSAMHU, OOBICHATH CIOCOOBI
HOJTy4YEHMUS;

OMEepUpOBaTh MOHATUSAMHU, CBS3aHHBIMM C TeJlaMHU  BpAILIEHUSA:
HUJIUHIPOM, KOHYCOM, chepoil U 1IapoMm;

pacno3HaBaTh Tena BpalleHus (MWIMHIp, KOHYC, cdepa W 1ap) U
OO0BSACHATH CIOCOOBI OJTYYEHHSI Tl BpALICHUS;

KJIaCCU(UILIUPOBATHh B3AUMHOE PACIIOIONKEHUE CPephl U IMITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TE€N BpPAILLEHUS,
00BEMBI U TUIONIAJM TOBEPXHOCTEH MHOIOTPAHHUKOB U TeJl BpalllEHHUs,
re€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYII;

CBOOOZHO ONEpUPOBATh TMOHSATUSMH, CBA3AHHBIMU C KOMOMHALMSIMU
T€1 BpAIEHUS W MHOTOIPAHHUKOB: MHOIOTPAaHHUK, BIHMCAHHBIA B
cdepy 1 onucaHHbIM 0KOJI0 cepsbl, chepa, BOUcaHHAasT B MHOIOTPAHHUK
WIM TEJIO BPAILCHHUS;

BBIUMCIIATh COOTHOLIEHUS MEXIYy IUIOUIaJs MU TMOBEPXHOCTEH H
00BEMaMH TTOJTOOHBIX TEI;

n300paxkaTh u3y4yaemble (Urypbl, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YEepTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJ BpalllCHHUS;

U3BJIEKaTh, MHTEPIPETHUPOBATH U MpeoOpa3oBbIBaTh WHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpaxX, NPEICTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHSATUEM BEKTOP B MMPOCTPAHCTBE;

BBITNIOJIHATH ONEPALIMH HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM cUCTEME KOOPAMHAT;
pelaTte TEeOMETPUYECKHE 3aJadl Ha BBIYMCICHHE YIJIOB MEXIY
OpSMBIMU M TUIOCKOCTSIMM, BBIYMCIEHUE PACCTOSHUA OT TOYKH J0
IUIOCKOCTH, B 1LIE€JIOM, Ha HPUMEHEHHE BEKTOPHO-KOOPJIUHATHOI'O
METO/Ia PU PEUICHUH;

CBOOOJIHO OINEPUPOBATh MOHATHSIMH, CBSI3AHHBIMM C JBH)KEHHEM B
IPOCTPAHCTBE, 3HATh CBOWCTBA ABU)KCHUN;

BBIMOJHATh H300pa)K€HUs MHOTOIPAHHUKOB W TEJ BpPALLEHUS INpU
napajuleIbHOM II€PEHOCE, LEHTPAJIBbHOM CHMMETPUH, 3€pKalbHOMN
CUMMETPHH, NIPU IIOBOPOTE BOKPYT MpPSIMOH, peoOpa3zoBaHUs NOA00US;
CTPOUTHb CEUEHUS MHOTOIPAHHUKOB U TE€J BpAalllEHUs: CEUYEHUS
WIMHApPa (MapajuleIbHO M HEPIEHANKYISIPHO OCH), CEUEHMs KOHYycCa
(mapaJiieNibHbIe OCHOBaHUIO M NPOXOSIINE Yepe3 BEpPUIMHY), CEUCHUS
nIapa;

UCTOJIb30BaTh METOJbl MOCTPOEHHUS CEUYEHUH: METOJ CJIENOB, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN IIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKICHNUS;

OPUMEHSATh T€OMETpUUEeCcKre (DAaKThI JIJIsl PEIICHUSI CTEPEOMETPUUECKUX
3a/1a4, MPEANoNaralliuX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBHUS
IIPUMEHEHHUS 3a/1aHbl B IBHOW U HESIBHOM (hopme;



pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOUICHUU H
HAaXO0XKJICHUE TEOMETPUYECKUX BEJINYMH;

IIPUMEHSTH IPOrpaMMHBIE cpencraa u 3JIEKTPOHHO-
KOMMYHUKALIUOHHBIE CUCTEMBI TIPU PELICHUU CTEPEOMETPUUYECKUX
3a7ad4;

IPUMEHATHh  [OJIyYEHHbIE 3HAHUS HA  IIPAKTUKE: CPaBHUBATD,
AHAIM3UPOBATh U OLICHUBATh pEAJbHBIE CUTYyallUH, MPUMEHATH
M3yYECHHBIE TIOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTu4ecku CHOPMYJIMPOBAHHON  MPOOJIEMBbI, MOJEIUPOBATH
pealIbHbIE CUTYallMU Ha SI3bIKE T€OMETPHUHU, UCCIIENOBATH IOCTPOEHHBIE
MOJEIN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapaTta aireOpbl, pellaTh NPAKTUYECKUE 3ajlaud, CBSI3aHHBIE C
HAaXO0XKJICHUEM I'€OMETPUUECKUX BEIUYNH;

UMETh NpeACTaBleHUs] 00 OCHOBHBIX 3Talax Pa3BUTHUSI T€OMETPUU KakK
COCTaBHOM 4acTu dbyH1aMeHTa pa3BUTHUA TEXHOJIOTHUM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
No KoandecTBo yacos
HaumenoBanue pasaesoB duexkTponHblie (HudpoBbIe)
n/ KonTpoibHbIe IpakTHYecKkue
U TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE Pecypchl
I padoThI padoThI
1 BBenenue B crepeoMeTpHIO 23 1

B3aumnoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE

[TapanmnenbHOCTb MPSIMBIX U

3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
[lepnenquKynsipHOCTH

4 MPSMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTIuBl ¥ pacCTOAHUS 16 1
MHororpaHHuku 7 1
BexkTops! B IpoCcTpaHCTBE 12

g [ToBTOpeHwue, 0606meHPVIe u 5 5
cucTeMaTu3anus 3HaHUN

OBIIEE KOJIMYECTBO

102 6 0

YACOB I10 ITPOTPAMME




11 KUIACC

HaumenoBanue
pa3esioB U TeM

Ne

n/n
NMporpaMMbl

KoanuyecTBOo 4acoB

Bcero

KonTpoabHble
padoThbI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE (HH(PPOBHIE)
o0pa3oBaTe/IbHbIE pecypchl

Ananurnyeckas
TrCOMETPHUS

15

[ToBTOpEHUE,
000011IEHE U
CHCTEMaTH3aIIHs
3HAHUI

15

O0BéM

MHOTr'OrpaHHUKa

17

4 Tena BpameHus

24

ITnomann
MOBEPXHOCTHU H
00BEMBI KPYTJIBIX
Teln

6 JIBIOKEeHUS

[ToBTOpEHUE,
000011IeHE U
CHCTEeMaTH3aLHs
3HAHHHI

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

Kosaun4gecTBo yacoB

KonTpoabHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jara
U3yUYeHust

DJIeKTPOHHbIE
nugposble
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NpaBuiIa
n300pakeHus] Ha PUCYHKE
TUTOCKOCTH, MapajIeIbHBIX
MPSIMBIX (OTPE3KOB),
CepeIHbI OTpE3Ka

[lonsTus crepeomerpun:
TOYKa, IpsiMasi, INIOCKOCTb,
pocTpancTBO. OCHOBHBIE
IIpaBUiIa N300pakeHuUs Ha
PHUCYHKE IJIOCKOCTH,
napauIeNIbHbIX IPSIMbIX
(0Tpe3KoB), cepeauHbI
oTpe3Ka

IlousTus:

nepeceKaronmecs
IUIOCKOCTH,
nepeceKarumecs npsimas u
IUIOCKOCTb;
MOJIYIIPOCTPAHCTBO

Tloustus:




nepeceKaronuecs
IUIOCKOCTH,
NepeCceKaroIUecs npsmast u
IUIOCKOCTB;
MOJTYIIPOCTPAHCTBO

MHOTOrpaHHHUKH,
n300pakeHNe MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOLIUX
00BEKTOB

MHOrorpaHHukKH,
n300pakeHue MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINUX
00BEKTOB

AKCHOMBI CTEPEOMETPUU U
IIEPBBIE CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
IIEPBBIE CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U
IIEPBBIE CIIEICTBUS U3 HUX.
CrniocoOblI 3a1aHus IPSIMBIX
U IUIOCKOCTEH B
MIPOCTPAHCTBE.
O06o03HaueHus NPSAMBIX U
IIJIOCKOCTEN




10

N3o6pakenne ceueHmit
nUpaMuIbl, KyOa u
MIPU3MBI, KOTOPbIE
IPOXOJAT uyepe3 ux peopa.
N3o6pakenune
nepeceveHus MOTy4YeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX CEUEHHH
pa3HBIMHU IIBETAMHU

11

N3o0pakeHre ceueHmin
UpaMu/Ibl, Ky0a u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Uepe3 ux péopa.
N3o0paxkenue
nepeceueHus MOTyYeHHbBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEYEHUN
pa3HBIMH LIBETaMU

12

N3006paxenne ceyeHuit
UpaMUJIbl, KyOa u
MIPU3MBI, KOTOPBIC
MIPOXOJAT uepes3 ux péopa.
N3o006paxenHue
nepeceueHus MOTYICHHBIX
MJIOCKOCTEH.




PackpammBanue
IMOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMU

13

N300paxenne ceuyeHuit
MUPAMHUJIBL, KyOa 1
MIPU3MBI, KOTOPBIE
MIPOXOJAT uepes3 ux péopa.
N3o6paxkenune
MepeceueHus MOTYICHHBIX
IJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHUI
pa3HBIMH [IBETaMU

14

MeTton ciienoB Ui
IMOCTPOEHUS CEUCHUI

15

MeTton ciienoB Ui
MOCTPOEHUS CEUECHUM.
CBolicTBa nepece4eHui
MPSIMBIX U MJIOCKOCTEHN

16

Merton cnenos aiis
MOCTPOEHUS CEUECHUH.
CpoiicTBa nepeceyeHuit
MPSAMBIX U IJIOCKOCTEN

17

[TocTpoenue ceueHuii B
nupamuse, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX




YEepTEKEU U 3aIUCh I1aroB
IIOCTPOEHHUS

18

[TocTtpoenue ceueHuii B
nupamuse, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aHue BBIHOCHBIX
YEpTEKEU U 3aIUCh I1aroB
MIOCTPOCHHUS

19

[TocTpoenue ceueHuii B
nupamuse, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YyepTeKel W 3aIKch Iaros
MTOCTPOCHHUSI

20

[TocTpoenue ceueHuii B
nupamuze, Kyoe mno Tpém
TOYKaM Ha péopax.
Co3nanuie BBIHOCHBIX
YyepTexel U 3amuch 11aroB
MTOCTPOCHHS

21

[ToBTOpEHUE
manuMerpun: Teopema o
MPONOPLUOHATIBHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB

22

IloBTOpEHME
IIaHuMeTpun: TeopeMa




Menenas. Pacuetsl B
CEUYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IUIAHUMETPUU U
CTEpEOMETPUN

23

KonTponbhas pabora
" AKCHOMBI CTEPECOMETPUH.
Ceuenus"

24

B3anmuoe pacrnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaroniecs
npsimsle. [IpuzHaku
CKPEILHBAIOIINXCS
npsaMbIx. [lapamiensHbie
IIpsIMbIE B IPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOI
rapajuyieIbHON JaHHOU
MPSAMOM, MPOXOAsIIEH
4yepes TOUKY IMPOCTPaHCTBA
U HE JIeKalllel Ha JaHHOM
npsMoi. Jlemma o
IepeceYeHu
MapaIeIbHbIX TPSIMbIX
IUIOCKOCTBIO

26

[TapannensHOCTH TPEX
npsMbIX. Teopema o Tpéx




napaijICJIbHBIX IIPAMBIX.
Teopema o
CKPCIIUBAOIIHNUXCA NPAMBIX

27

[TapamensHoe
MIPOEKTUPOBAHUE.
OCHOBHBIE CBOIICTBa
MapajuieIbHOTO
MIPOCKTUPOBAHUSI.
N300pakeHne pa3HbIX
¢buryp B napajuienbHOR
MPOCKITUN

28

IlenTpanpHast poeKLus.
VYroi ¢ coHanpaBlieHHBIMU
CTOpPOHAMH. YTOJ MEXIY
MpsAMBbIMHA

29

3aga4u Ha 10KA3aTeILCTBO
U HUCCIIeIOBaHUE,
CBSI3aHHEIE C
PacrojIoKEHUEM TIPSMBIX B
MIPOCTPAHCTBE

30

[TonATnA: MapanaenbHOCTh
IIPSIMOM M IUNIOCKOCTH B
npocrpascTse. [IpuszHax
[1apaJuIeIbHOCTH IPSIMOU U
wiockocty. CBolicTBa
MapajyIeIbHOCTH NPAMOUN 1
IIJIOCKOCTH




31

I'eomerpuueckue 3amaun Ha
BBIYHCIICHHUE U
JI0Ka3aTeJIbCTBO,
CBSI3aHHBIE C
MapajIeIbHOCTHIO MPSMBIX
Y IJTOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus,
MIPOXOJISIIIETO Yepes
JTaHHYIO TIPSIMYIO Ha
YEepTEKEe U MapaieIbHOTO
Jpyrou npsamoii. Pacuér
OTHOILIEHU I

33

[TapannensHas npoexkuus,
IIPUMEHEHUE IS
MOCTPOCHHS CeYeHUi KyOa
U MapauleNenunesaa.
CpoilicTBa
napajuiesienuneaa u
IPU3MBI

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haku napaaienbHOCTH
JIBYX IIJIOCKOCTEMN

35

Teopema o
napaieIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOASIIEN




4yepe3 TOUKY, He
IIPUHAJICIKALLYIO TaHHOU
IIJIOCKOCTH U CIIEJICTBUS U3
Heé

36

CBoiicTBa napaaienbHbIX
IUIOCKOCTEH: O
MapajuIeIbHOCTH TIPSIMBIX
nepeceyeHus mpu
MEepPECEeUCHUH JABYX
napaieNbHbIX MJI0OCKOCTEN
TpeTbeit

37

CaoiicTBa napaiesIbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
MapajiebHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napauiebHbIMU
IJIOCKOCTSIMU; O
MepeCeYCHUU MPSIMOM C
JIBYMSI TTapajuieIbHBIMU
MJIOCKOCTSIMU

38

[loBTOpEHME: TEOpEMa
[Tudaropa Ha IIOCKOCTH

39

IloBTOpEHue:
TPUTOHOMETPUS
IIPSAAMOYTOJIBHOTO
TPEYroJbHUKA

40

CaoiicTBa Ky0a u




MPSIMOYTOJIBHOTO
napasuiesienurne1a

41

Brruncnenue mimg
OTpPE3KOB B Ky0e u
MPSIMOYTOJIBHOM

napasjiesenumnene

42

[leprieHIUKYISPHOCTD
IIPSIMOU U TUIOCKOCTH.
[Tpusnak
MEPIEHIUKYIIIPHOCTH
IIPSAIMOM U INIOCKOCTHU

43

[lepnieHAUKYIISIPHOCTD
IIPSAIMOM U TNIOCKOCTH.
[Ipusnak
MEePIEHIUKYIISIPHOCTH
MIPSIMOM M TUIOCKOCTH

44

Teopema o cylecTBOBaHUU
Y €IMHCTBEHHOCTH
IIPSAMOH, IIPOXOALIEH
Yyepe3 TOUKY MPOCTPaHCTBA
Y NIEPIICHANKYIISIPHOM K
IJIOCKOCTH

45

IImockoctu n
MEPIEHIUKYIIAPHBIE UM
HpHMBIe B MHOI'Or paHHI/IKaX

46

Ilimockoctu 1




MEPIEHIUKYIJISPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepnenaukynsp u
HaknoHHas. [loctpoeHue
MEPIEHIUKYIIAPA U3 TOYKH

Ha IIpAMYIO

48

[lepnienqukynsp u
HakJoHHad. [loctpoenue
NEePIEeHIUKYIIApa U3 TOUKU

Ha IIPSAMYIO

49

Teopema o Tpéx
NEepIEeHUKYIIsApax (Ipsmast
u oOpaTHast)

50

Teopema o Tpéx
NEPIECHANKYIAPAx (MpsiMast
u oOpaTtHas)

51

VYron mexny
CKPEITUBAIOIIMMHUCS
MPSIMBIMU

52

ITouck nepneH MKy pHBIX
HpﬂMBIX C ITIOMOIIIBIO
MEPIEHIUKYIIIPHBIX
MIOCKOCTEH

53

OpTtoronaibHoe
MPOEKTUPOBAHUE

54

[TocTpoenue ceuenuii kyoa,




MIPU3MBI, IPABUIBHOU
IIAPaMU/BI C IOMOILBIO
OpPTOTOHAJILHOM MPOEKIIUU

55

[TocTpoenue ceuenuii kyoa,
MPU3MBI, IPABUIILHOMN
MUPAMU/IbI C TOMOILBIO
OpPTOTOHAJIBLHOMN MPOEKIINH

56

CummMmerpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
[InockocTu cUMMETpPHIA B
MHOTOTPaHHUKAX

57

IIpuzHax
NEPIEHIUKYJIIPHOCTH
MPSIMOM M TUIOCKOCTH Kak
CJIEICTBUE CUMMETPUU

58

[IpaBunbpHbIE
MHOTOrpaHHukHu. Pacuér
pacCTOSIHUI OT TOYKH 10
IJIOCKOCTH

59

IIpaBunbpHbIE
MHOTOTpaHHUKH. Pacuér
pacCcTOSIHUM OT TOYKH J0
IJIOCKOCTH

60

CriocoObl 0IyCTUTh
IEPIECHIUKYIIAPEL:




CUMMCETPUA, CABUT TOYKH
110 MapaAJJIEIbHON PSAMOK

61

CnBur 1o HemapaJIeTbHOU
IIPSIMOM, U3MEHEHHE
paccTostHui

62

Konrponsnas padora
"B3zaumHoe pacrnonoxeHue
MPSIMBIX U TJIOCKOCTEHN B
npocTtpaHcTae"

63

[ToBTOpEHHME: yroa Mexay
MNpsAMBIMHA HaA IIJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM
TpEeyroJbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEeHME: yroa MexIy
CKPEIIMBAIOIUMUCS
IPSIMBIMU B TIPOCTPAHCTBE

65

['eomerpuueckue MeToabl
BBIYUCJICHUSA yIJia MCIKIY
IPsIMBIMU B
MHOTOTpaHHUKAX

66

JIByrpaHHBIN yroI.
CBOMCTBO JTMHEUHBIX YTJIOB

JIBYTPaHHOI'O yria

67

[lepnenaukynspHsie




miIockocTH. CBOMCTBA
B3aNMHO
MEPIEHIUKYIIIPHBIX
IJIOCKOCTEH

68

IIpu3Hax
MEePIEHIUKYJIAPHOCTH
IJIOCKOCTEH; TeOpeMa 0O
IIPSIMOM NIEPECEUEHHUS] IBYX
IIJIOCKOCTEN
NEPIEHIUKYIIPHBIX
TpPEThEH IIOCKOCTH

69

[IpsiMoyronbHBIN
napasuiesienumnen; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOT'O
napaJuiesienuneaa

70

Teopema o quaroHanu
MPSIMOYTOJIBHOTO
napasesnenunena u
CIJICJICTBUE U3 HEE

71

CrepeomeTpuieckue u
MPUKJIATHBIC 3a/1a4H,
CBsI3aHHBIC CO B3aUMHBIM
PAaCIOJIOKCHUECM IIPAMBIX U
MIJIOCKOCTH

72

IloBTOpEHuUE:
CKPEILNBAIOIINECS




MpAMBIC, IMapaJICIIbHBIC
IJIOCKOCTH B CTaAHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPEIIMBAOIINXCS
MIPSIMBIX, PACCTOSTHUE
MEXITY
CKPEILIUBAIOIIUMUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIUsIX

74

PaccrostHue oT TOUKH 10
IUIOCKOCTH, PACCTOSTHHUE OT
MPSIMOM 0 IJIOCKOCTH

75

Beruncnenue pacctosHun
MEKIY
CKpELIUBAIOIIMMUCS
IPSAMBIMU C TIOMOIIBIO
NEPIEeHIUKYIIAPHON
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEpaBEHCTBA IS
TPEXI'PAHHBIX YIJIOB.
Teopema Iudaropa,
TEOPEMBI KOCUHYCOB U
CHHYCOB JIJI1 TPEXTPAHHOTO

yriaa




77

DnemMeHTHI chepruecKoit
IrE€OMETPUHU: T€0JE3UUECKUE
JMHUM Ha 3emiie

78

Konrpomnsnas pabora
"VYrael u paccrosiHus"

79

CucreMaruzanys 3HaHUH
"MHOrorpaHHuK 1 €ro
3J1eMEHTHI"

80

[Tupamuaa. Bunbl
nupamu. [IpaBunpHas
nipamua

81

[Tpuzma. [Ipsmas u
HAaKJIOHHAs [IPU3MBI.
IIpaBunbpHas npusma

82

[Ipsimoit mapaienenunen,
MPSAMOYTOJIbHBIN
napasuienenumnes, Kyo

83

Boeinmykosie
MHororpanHuku. Teopema
Ditnepa

84

Beimykibie
MHOIOrpaHHUKH. Teopema
Olinepa. IlpaBunbHbIe U
MIOJIyTIPABUJIbHBIE
MHOTOTPaHHUK!U

85

KonTponbhas pabora




"MHororpaHHuku"

[Tonsarue BekTOpa HA

86 MIJIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3HocTh BEKTOpOB

89 [IpaBuno mapamienenumena

90 YMHOKE€HHE BEKTOpa Ha
YHCIIO
Pasnoxenne BekTopa o

91 0a3ucy TpEx BEKTOPOB, HE
JIe)KaIUX B OJHOM
IIJIOCKOCTH

92 CkansipHO€ ITpOU3BEIEHUE

93 Boruucnenue yria Mmexuy
BEKTOPAaMHU B IIPOCTPAHCTBE

94 IIpocreiimue 3anauu ¢
BEKTOpaMHU

95 [IpocTeiimue 3agauu ¢
BEKTOpaMH

96 [IpocTeiimue 3agauu ¢
BEKTOpaMHU

97 [IpocTeiimue 3agaum ¢
BEKTOpaAMHU

98 O060061enHne u




cUcTEeMAaTH3aInsI 3HaHUN

99 O06001IeHNEe " |
cUCTEeMAaTH3aIHsI 3HAHWI

100 Hrorosast KOHTpoIbHAS 1
paborta
n

101 TOTOBAasi KOHTPOJIbHAS |
pabora

102 O6o006mIeHNE U ) |
CHCTEeMAaTH3alKsI 3HAaHUH

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KUIACC

Ne
n/
1

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTposabHbie
padoThbI

IIpakTH4yeckue
padoTsbI

JlaTa
U3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTeJibHbIE

pecypchbl

[loBTOpEHME TEMBI
"KoopauHatsl BeKTOpa Ha
IJIOCKOCTH U B
npocTpaHcTse”

[loBTOpEHME TEMBI
"CkansipHoe
MPOMU3BEECHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX/1y BEKTOpaMU B
npocTpaHcTae”

[ToBTOpEHKE TEMBI
"VpaBHEHHE NIPSIMOH,
IPOXOJALIEH Yepes 1Be
TOYKH"

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, YpaBHEHHUE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHUE IUTOCKOCTH,
HOpMaJlb, YpaBHEHUE




IINIOCKOCTH B OTPE3KaAX

BexropHoe
MIPOU3BEICHHE

JInneliHble HEPABEHCTBA,
JIMHENHOE
IIPOrpaMMUPOBAHUE

JIuHeiiHbIe HEpAaBEHCTBA,
JIMHEWHOE
IpOrpaMMHUpOBaHUE

10

AHaTUTUYECKUE METOBI
pacyéra yria Mexay
IpsIMBIMUA B
MHOTr'OrpaHHuKax

11

Auxanutndeckue METOAbI
pacuéra yria Mexny
IUIOCKOCTSIMU B
MHOTOTpaHHHKaX

12

®dopmyna pacCTOSHUS OT
TOYKH JI0 IIJIOCKOCTH B
KOOpJuHaTax

13

Haxoxnenune paccrossHui
OT TOYKH JI0 MJIOCKOCTH B
KyOe

14

HaxoxneHnue paccrossHui
OT TOUYKH JI0 IIJIOCKOCTH B
NpaBUIIBHOM MUpamMuae




15

KonTponbhas pabora
"AHanuTuyeckas
reoMeTpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHIapTHHIC
MHOTOTPaHHUKH

17

Ceuenus
MHOTOTPaHHUKOB: METO/I
CIIEZIOB

18

Ceuenuns
MHOT'OI'PaHHUKOB:
CTaHJIAPTHBIE IIOCKOCTH,
repeceyeHus NpsIMbIX U
IIOCKOCTEH

19

[TapannenbHble NpsiMbIE U
IJIOCKOCTH:
napaJijiesIbHbIe CEUEHMSI

20

[TapamienbHble IpsIMBbIE U
IUIOCKOCTH: pacu€T
OTHOILIEHU I

21

[TapamienbHble psMbIe U
IIJIOCKOCTH: YIJIBI MEXKIY
CKPEIIHBAIOIIHUMUCS
MPSIMBIMU

22

[lepnengukynsapHsie




MIPSIMBIE U TUIOCKOCTH:
CTaHJapTHBIE MTAPBI
MIEPIEHAUKYIISIPHBIX
IIJIOCKOCTEH U MPSMBIX,
CUMMETpPUN
MHOTI'OTPaHHUKOB

23

[lepnenaukynspHsie
MPSIMBIE U TUIOCKOCTH:
TEOpeMa O Tpex
NEPIEHANKYJIIApax

24

[lepnennukynspHsie
IPSMBIE U TNIOCKOCTH:
BBIUUCIICHUS JIIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpEnue: momanu
MHOTOYTOJIbHUKOB,
(hopMyITBI 1S TUTOINAEH,
co00paXkeHus MoA00us

26

[loBTOpenue: momanu
MHOTOYTOJIbHUKOB,
(hopmyIsI 7151 TUTOMIAIEH,
cooOpakeHus To100us

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHHUKOB,
(hopMyIbI 71 TUTOIIAEH,
coo0pakeHus ToA00us




28

IInomanm ceuenwmit
MHOT'OTPaHHUKOB:
IUTIOIIaAU TOBEPXHOCTEN,
pa3pes3aHusi Ha 4acTH,
cooOpakeHus TTO100us

29

IImomaau ceuenumii
MHOTOTPaHHUKOB:
IIJIOIIAIN TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpaXkeHus ToAo0us

30

Konrponsnas padota
"IToBTOpEHME:
MHOTOTPaHHUKH, CEUEHUS
MHOTI'OTPaHHUKOB"

31

O05EéM Tema. O0BeEM
MPSMOYTOJIBHOTO
napaJiesenuneaa

32

3amaun 00 yIBOCHHH
Ky0a, 0 KBagparype Kyoa;
O TPUCEKIIUH yTIia

33

CrepeomMerpuueckue
3aJ]a4uM, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napa’suiesenumnesia

34

[Ipuknagueie 3anauu,




CBSI3aHHEIE C
BBIYHCIIEHHMEM 00BEMA
MPSIMOYTOJIBHOTO
napaJienenuneaa

35

O0BEM npsIMOi IPU3MBI

36

CrepeoMerpuueckue
3a/1a4yM, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB
NPAMOUN MPHU3MBbI

37

[Ipuknaguelie 3a1auu,
CBSI3aHHBIE C 00BLEMOM
MIPSIMOM IIPU3MBI

38

Brruucienue 00EM0B
TEJ C IOMOIIBIO
ONPEAEIEHHOTO
uHTerpana. OosEmM
HAKJIOHHOH IPU3MBbI

39

Brruncnenue 06bEM0B
TEJ C TIOMOIIIBIO
ONPEAETEHHOTO
uHTerpana. Oobém
MIUPaMHUIbI

40

dopmyna o6bEMa
nupamupl. OTHOIIEHUE
00bEMOB MUPaAMH]T C
O0IIMM yTIIOM




41

®dopmyna 00bEMa
nupamuibl. OTHOLLIEHUE
00BEMOB MUPAMUJ C
O0IIUM YTIIOM

42

CrepeomMeTrpuueckue
3aJ1a4yM, CBSI3aHHBIE C
00BEMaMu HAKJIIOHHOM
TIPU3MBI

43

CrepeomeTpuyeckue
3a7a4M, CBA3aHHBIE C
o0BEMaMU TPaMUIBI

44

[IpukiagHelie 3aga4u 1o
teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HaKJIOHHOM IPU3MBbI

45

[TpuknaaHbie 3a1a49M 110
teme "O0BéMbI TEN",
CBSI3aHHBIC C 00BEMOM
MUPaAMUJIbI

46

[Mpumenenne 06GbEMOB.
Beruncienue pacctosHus
10 TUTOCKOCTH

47

KonTponbhas pabora
"O0BEM MHOTOTrpaHHUKA"

48

Hunuaapudeckas
ITOBEPXHOCTb,




oOpa3zyromue
LUJIUHIPUYECKOU
MIOBEPXHOCTU

49

Humuuap. [psamon
KpYTOBOM LIUIUHID.
[Inomane noBepxHocTu
LUAJUHAPA

50

Konnueckas
MMOBEPXHOCTb,
o0Opa3yroire KOHNIeCKOn
nosepxHoctu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
napaieIbHON I0OCKOCTH
OCHOBaHHS

52

VYceu€HHslil KOHYC.
N306paxeHne KOHycOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomane 6okoBOM
MOBEPXHOCTHU U IOJHOM
MMOBEPXHOCTU KOHYCa

54

ITnowane 60KOBOM
MOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTH KOHYCa

55

CrepeoMeTrpuueckue
3a/71a4u Ha




JI0Ka3aTeNbCTBO U
BBIYMCIICHHUE,
IIOCTPOEHUEM CEYEHUN
LWIAHPA, KOHYCa

56

CrepeomMeTrpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIYHMCJICHHUC,
MOCTPOEHUEM CEUEHU I
LWJIMH/Ipa, KOHyca

57

[Ipuknagueie 3amauu,
CBSI3aHHBIE C ITUJIUHIPOM

58

[Tpuknanueie 3a1a4wy,
CBSI3aHHBIE C IUITUHAPOM

59

Cdepa n map

60

[lepeceuenue cdepol u
n1apa ¢ MmioCKOCTHIO.
Kacanue mapa u chepsr
IUIOCKOCTBIO. By n
n300pakeHue mapa

61

Iepeceuenue chepsl u
1apa ¢ IIOCKOCTBHIO.
Kacanue mapa u cgepsl
IJIOCKOCTRIO. By n
n300pakeHue 1mapa

62

VYpaBHenue chepsl.




[Tnomans chepor u e€
yacreun

63

Cummetpust cepsl 1
urapa

64

CrepeomeTpuieckue
3aa4u Ha
J0Ka3aTeNbCTBO U
BBIUMCIICHHE, CBA3aHHbBIC
co cepoii u mapom,
MIOCTPOEHUEM MX CEUEHUH
IUIOCKOCTBIO

65

Crepeomerpuueckue
3a/1a4M Ha
JI0Ka3aTeNbCTBO U
BBIYHCJICHHUEC, CBA3aHHBIC
co cdepoii u mapom,
IIOCTPOEHUEM UX CEYEHUU
IUIOCKOCTBIO

66

[Ipuknagueie 3anauu,
CBsI3aHHBIE CO chepoii
mapom

67

[ToBTOpEHHE:
OKPYXHOCTb Ha
IIJIOCKOCTH, BBIYUCIICHUA
B OKPY>KHOCTH,
CTaHJapTHBIE TO00Ms




68

Pazanunpie koMOMHALIMN
TEJ BpallleHUs U
MHOTOTPaHHUKOB

69

3amaun o teme "Tena u
MOBEPXHOCTU BpauieHus"

70

3amauu o Teme "Tena u
MOBEPXHOCTH BpalieHus"

71

Konrpomnsnas padota
"Tena U MOBEPXHOCTH
BpaieHus"

72

O0BEM TIUIHHpA.
Teopema 06 00BEME
MPSIMOTO IIAJIHUHJIPA

73

Brruucienue 006EM0B
TE€JI C IIOMOIILIO
ONPEAEIEHHOTO
nHTerpana. O0bEM
KOHyca

74

ITnomaau OOKOBOH U
IIOJTHOW ITOBEPXHOCTH
KOHyca

75

CrepeomMeTrpuueckue
3aJa4u, CBA3aHHBIC C
BBIYHCIICHUEM 00BEMOB
WINH]PA, KOHYCa

76

[IpuknagHeie 3a1a49u MO




teme "O0bEMBI U
IIJIOIIA Y ITIOBEPXHOCTEN

"

TCJI

77

O0BEM mapa u mapoBoro
cektopa. Teopema 06
00béme mapa. [Lmomanp
chepsr.
CrepeomeTrpuueckue
3a/1a4M, CBSA3aHHBIE C
BBIYHCIICHMEM 00BEMOB
nrapa, mapoBoro
CErMeHTa U I1apoBOro
CeKTopa

78

[TpuknagHeie 3a1a4u 1Mo
teme "O0BéMbI TEN",
CBSI3aHHBIE C 00BEMOM
1rapa ¥ miomaabio
cheprl. COOTHOIICHHS
MEXY TUIOMIAISIMHI
MTOBEPXHOCTEN U
00bEMaMM IOIOOHBIX TEII

79

ITonoOHBIE TEIA B
MIPOCTPAHCTBE.
N3menenne o0bEMa npu
o100MH.
CrepeomMerpuueckue
3aJa4H, CBSI3aHHbBIC C




BBEIYHMCIIEHHEM 00BEMOB
TEJI ¥ IJIonagei
IIOBEPXHOCTEH

80

KonrtponsHas padota
"[1nomaam noBepXHOCTH
U 00BEMBI KPYIJIbIX Ted"

81

JIBU>KeHUS IPOCTPAHCTBA.
OTtoOpaxxeHusl.
JIBM>KEHUSI U paBEHCTBO
¢uryp. O6mue cBolcTBa
JIBIKCHUU

82

Bunn nBukeHuit:
MapaiyIeIbHbIN [IEPEHOC,
LEHTpaJbHasi CHMMETPHUS,
3epKaJibHasi CHMMETPUS,
IIOBOPOT BOKPYT IIPSIMOM

83

[IpeoOpazoBanus
nono6us. Ipsimas u
cdepa Ditnepa

84

I'eomerpuueckue 3agaun
Ha MPUMEHEHHE
JIBUKCHUS

85

KonTponbhas pabora
"BekTopsl B
npocTtpancTae"

86

O06o00mmaroniee




noBropenue 11 monsaTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMaTH3aLus
3HAHWMN:
"[TapamiensHOCTH
IPSIMBIX U IJIOCKOCTEN B
npocrpaHcTae”

87

O6o0maroree
noBTopeHue 11 nousaruii
U METOJIOB Kypca
reometrpun 10-11
KJIACCOB, CUCTEMaTH3aLus
3HaHUM: "BekTopsl B
npocTpaHcTae”

88

O06o0maroree
noBTopeHue 11 nousaruii
U METOJI0B Kypca
reomeTtpun 10-11
KJIACCOB, CUCTEMATHU3aLUs
3HaHUM: "BekTopsl B
npocTpaHcTBe"

89

Ob6o6matoree
noBTropeHue 11 nmonsaTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIUs




3HaHui: "O0bemM
MHOTOrpaHHuKa"

90

O06o00maroniee
noBropenue 11 nonstuit
Y METOJOB Kypca
reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIUs
3HaHui: "O0beM
MHOTOrpaHHuKa"

91

Ob6o6maroriee
noBropenue 11 nonsTuit
Y METOJIOB Kypca
reometrpun 1011
KJIACCOB, CHCTEMAaTH3aIUs
3Hanuit: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpyrJbix ten"

92

Ob6o6matoree
noBropenue 11 monsaTuit
¥ METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs
sHaHuu: "Tlnomann
MMOBEPXHOCTU U 00BEMBI
KpyIribix Ten"

93

HrtoroBast KOHTpOJIbHAS
pabota




94

Hrtorosast KOHTpOJIbHAS
pabora

95

[loBTOpenue, 06061eHNE
U CUCTEMAaTH3alHsl
3HAHUU

96

Hcropus pa3sutus
CTEPEOMETPUHU KaK HAYKU
1 e€ poJib B Pa3BUTHH
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

97

Ucropus pa3Butus
CTEPEOMETPUHN KaK HAYKU
U €€ poJsib B Pa3BUTUH
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTHI

98

Hcrtopus pazsutus
CTEPEOMETPHUH KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
HWHXXCHCPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHI

99

UcTopus pa3Butus




CTEePEOMETPUH KaK HayKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
UHXECHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

100

Hcropus pa3sutus
CTEPEOMETPUH KaK HayKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
MHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pa3sutus
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VMHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU

102

Hcropus pa3sutus
CTEPEOMETPUN KaK HayKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
MHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOI OBPA3OBATEJILHOM

INPOI'PAMMBbI
10 KJIACC

Konx nposepsiemoro

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOI1 06pasoBaTe.m>H0ﬁ nmporpamMmmasl CpeaHETro

pe3yabTara o01iero oopa3oBaHus
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHSIMU: TOUKA, MIPsIMasi, INIOCKOCTh
7.2 [IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1ay
7.3 OnepupoBaTh NOHATHUSIMU: TAPAIIIETLHOCTD U MEPIECHAUKYISIPHOCTD MPAMBIX U IJIOCKOCTEN
7.4 KrnaccudunmpoBats B3aMHOE pacIioyioKeHHE MPSIMBIX U IIOCKOCTEN B IPOCTPAHCTBE
75 OnepupoBaTh MOHATUSAMU: IBYTPAHHBINA yTOJI, TPAaHU ABYTPAHHOTO yria, pedpo JBYIPAaHHOIO YIiia, TMHEHHbIH
yroJl ABYTPaHHOI'O yIJia, TpagycHas Mepa IBYrpaHHOIo yria
76 OnepupoBarb NOHATUSMU: MHOTOIPAHHMK, BBINYKJIbIA M  HEBBIIYKJIbII MHOTIOTPaHHUK, 3JIEMEHTHI
' MHOTOTpaHHHKA, PAaBUIbHBIA MHOIOTPAHHUK
77 Pacrio3naBaTth OCHOBHBIE BUABI MHOTOI'PAHHUKOB (MHpamMypaa, IMpu3Ma, MPsIMOYTOJIbHBIN Mapalljiesienumne],
KyO)
78 KrnaccuguuupoBate MHOrOrpaHHUKY, BbIOMpas OCHOBaHUS Ui Kiaccu(UKauy (BBITYKIIbIE U HEBBITYKIIbIE
) MHOTOTpaHHUKH, IPaBUIbHBIE MHOTOTPAHHUKH, IPSIMbIE U HAKJIIOHHBIE TPU3MBI, TapaJuIeIeIUIIE Ibl)
7.9 OnepupoBaTh NOHATHSIMH: CEKYLIas NIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
7.10 OOBSICHITH NPUHIMIIBI IOCTPOEHUS] CEUEHUN MHOTOTPAHHUKOB, UCIIOJIB3YsI METOJ CIIEI0B
711 CtpouTh ce4eHHs MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE YEpPTEXH U3

PHUCYHKOB ITPOCTHIX O0BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y




7.12

Pemats 3aladyi Ha HaXO0XACHHUEC TCOMCTPUUCCKHUX BCIWYHUH II0 o6pa3uaM W ajJIropurMaM, IMPpHUMCEHSA
HN3BCCTHBIC AHAJIMUTUYCCKUEC MCTOAbI IIPU PCHICHUW CTAHAAPTHBIX MATCMATHYCCKHUX 3aJa4 Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY JByMs TOYKaMH, OT TOYKH 10 HpHMOfI, OT TOYKHAO IIJIOCKOCTH, MCKAY
CKpCHIMBAOINMHUCH ITPAMBIMUA

7.13

Pemate 3asaun Ha HaxXOXKJIEHHE TEOMETPUYECKMX BEJIMYMH IO oOpa3naMm WIM alroputMaM, HpUMEHsS
U3BECTHBIC AHAJUTUYECKUE METOABI IPU PELICHUH CTaHAAPTHBIX MAaTeMAaTHYECKUX 3aJad Ha BBIYKMCIICHHE
YIJIOB MEXKAY CKPEUIMBAIOIIMMHUCS NPSIMBIMHM, MEXAY HIPSIMOM M IUIOCKOCTBIO, MEXKIY IUIOCKOCTSAMH,
JBYTPAaHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOIOTPaHHUKOB (IpU3Ma, NUpamMuia) ¢ HPUMEHEHUEM
(dbopMyI, BBIYHCIATH COOTHOIICHHS MEXKIY IUIOMIANSIMH TIOBEPXHOCTEH, o0OO0OBEMaMU  TMOJOOHBIX
MHOT'OTPaHHUKOB

7.15

OnepupoBaTh MOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (PUTYPBI

7.16

W3Bnekath, npeoOpa3oBbIBaTh U WHTEPIPETHPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢burypax, NpeJCTaBICHHYIO Ha YepTeXax U PUCYHKaX

7.17

HpI/IMeHHTB TCOMETPUUICCKHUC (1)aKTBI AJIL pCIICHUA CTCPCOMETPHUICCKUX 3a/1ad, IMPCAIIOIararommnXx HECKOJIIbKO
raroB pe€IICHusA, €CJIN YCJIOBUA ITPUMCHCHUA 3a1aHbI B SIBHOM (I)opMe

7.18

[lpuMeHsTh TpOCTEHIME NPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI IPH
pEIICHUH CTEPEOMETPHUYCCKHX 3a/1a4

7.19

[TpuBoaUTH MpUMEpPHl MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIE M KU3HHU, PACIIO3HABATH MPOSIBICHUE
3aKOHOB T'€OMETPHUHU B UCKYCCTBE

7.20

[IpyMeHATh MONyYEHHbIE 3HaHUS HAa IPAKTUKE: aHAJIM3UPOBATH peajibHbIE CUTYAllUHd U IPUMEHSTh U3yUYCHHbIE
HNOHATHA B NPOLECCE IMOMCKA PpEHIeHHs MaTeMaTHYecKd C(HOpPMYIUPOBAHHOM MpoOIeMbl, MOAEINPOBATH
peanpHble CUTyallMd Ha $3bIKE TIE€OMETPUH, MCCIEN0BATh IIOCTPOCHHBIE MOJAEIN C HCIIOJIb30BAaHUEM
TreOMETPUYECKUX MOHATHI W TeopeM, ammapara anreOphl, peliaTh MNPaKTHYECKHE 3ajaud, CBA3aHHBIE C
HaXO0KJECHUEM F€OMETPUUYECKUX BEJIMYUH




11 KIIACC

Kon IIpoBepsieMble MpeIMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeIHEro
HPOBEPHEMOTO 0011ero 06pa3oBaHus
pe3yabTara
6 I'eomerpus
OnepupoBaTh MOHATUSMHU: LUIMHAPUYECKAs MOBEPXHOCTh, 00pasymollue NUIUHAPUYECKON MOBEPXHOCTH,
6.1 HWIMHIpP, KOHUYECKas IOBEPXHOCTh, OOpa3ylollue KOHMYECKON TMOBEPXHOCTH, KOHYC, cepuueckas
MMOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (IWJIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI TIOJYUYCHHSI TEJT BpaIlCHUS
6.4 Knaccudunuposats B3auMHOE pacnoiokeHue chepsl U MI0CKOCTH
6.5 OnepupoBaTh MOHSATUSMHU: LIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA CErMEHTa, IIapOBOMl CIIOH,
' OCHOBAHUE I1apOBOT0 CJIOS, BBICOTA IIAPOBOTO CIIOSI, IAPOBOM CEKTOP
6.6 Boruncnsate 005EMBI U ITOIIAU TTOBEPXHOCTEH TeJ BpallleH s, FEOMETPHUECKHX TeJl C MPUMEHEHHEM (OopMyIT
6.7 OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHMK, BIHCAHHBIA B cdepy M ONUCAaHHBIA OKoJIo cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK WX TEJIO BPALICHUS
6.8 BbruncnsiTe COOTHOIICHHSI MEXKY TUIOIIAIIMU MTOBEPXHOCTEN U 00BEMAaMHU MOT0OHBIX TEJ
6.9 N3006paxath n3ydaembie GUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HMHCTPYMEHTOB
6.10 BbIMOTHATE (BBIHOCHBIC) IMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUA CBEpXY, COOKY,
' CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS
6.11 W3Bnekatb, MHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh MHGOPMAILMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHYECKUX

¢burypax, NpeJCTaBICHHYIO Ha YepTekaxX U pPUCYHKaX




HpI/IMeHSITB reOMETPHUICCKHUE q)aKTBI JJI1 pCHICHUA CTCPCOMECTPUUCCKUX 3a/ad, MpCAIoIararommux HECKOJIBKO

6.12 IIaroB PEIIeHHMs, €CIIN YCIIOBUS IIPUMEHEHHUS 33/1aHbl B IBHOW (popMe
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMOMHATE IEHCTBUS CIIOKECHHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKCHHUS BEKTOpA HA YHCIIO, OOBSICHATD,
' KaKUMHU CBOWCTBAMH OHH 00JIaIaf0T
6.15 [TpuMeHATh paBUIIO MapaJIeIeIUIe A IPU CIOKESHUH BEKTOPOB
OmnepupoBaTh MOHATUSMH: JIEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPAa, PABEHCTBO
6.16 BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEKAY BEKTOPAMH, CKAISPHOE NMPOU3BEICHIE BEKTOPOB, KOJUTHHEAPHBIC
Y KOMILIaHAPHBIE BEKTOPBI
6.17 Haxoaute cymMMy BEKTOPOB W TIPOW3BEJCHHE BEKTOpAa HAa YHUCIO, YroJ MEXIy BEKTOPAMH, CKAJISIPHOE
' NPOM3BEICHNE, PACKIIaIbIBATh BEKTOP MO JABYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3a1aBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIHHAT
6.19 PemaTe npocreiiie reoMeTpUUECKUE 33/1a41 Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a
6.20 PemaTh 3aaun Ha 10Ka3aTeNIbCTBO MATEMATHUECKMX OTHOIICHHN U HAX0XKJCHUE T€OMETPUICCKUX BEINYUH 110
' oOpa3zlam WM aaropuTMam, IPUMEHsS] H3BECTHBIE METOIbI TIPH PEIICHUH CTAHJAPTHBIX MAaTEMAaTHYECKHUX 3a/1a4
621 [TpuMeHsTh IpOCTEHIINE MPOrPaMMHBIE CPEJICTBA M SJIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI TIPU PEIICHUH
' CTEPEOMETPUYECKUX 314
6.2 [IpyBOAMTE NpUMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE M KU3HH, PACIIO3HABATH IPOSBICHHE
' 3aKOHOB T€OMETPHH B HCKYCCTBE
[TpuMeHsATh MOTyYeHHBIE 3HAHHUS Ha TPAKTUKE: aHAIM3UPOBATh PEeaibHbIE CUTYAIlMd M IPUMEHSTh HU3YUCHHBIE
MOHATHSA B TIPOLECCE IOWCKAa PEUICHUs MaTeMAaTHYeCKH COPMYIMPOBAHHOW MPOOJIEMBI, MOJAEIHPOBATH
6.23 peaJbHBIE CHUTYallMM Ha $3bIKE TEOMETPHM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEJIN C HCIOJIb30BaHHEM

rCOMETPHUICCKUX IMOHATUU H TCOpCM, allapara anrerH, peiiaTb MNPAKTUYCCKUC 3aaayu, CBA3AHHBIC C
HaXOXXIACHUCM I'COMCTPUICCKUX BECIIUYNH




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA

10 KJIACC

Kon
7

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

I'eomeTpus

7.1

OCHOBHBIC ITOHSTHS CTCPCOMETpPUH. Tqua, npsiMas, IUIOCKOCTb, IIPOCTPAHCTBO. [Tonarre 00 aKCHOMATHYECKOM
IMMOCTPOCHUHN CTECPCOMCTPUN: AKCUOMBI CTCPCOMETPUUN U CIICACTBUS U3 HUX

7.2

B3anMHOe pacnonoxeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIIMECS, MapajlleNIbHble U CKPEIIMBAIOLIMECS MpPsSMBbIE.
[TapanienbHOCTh NPSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE: MapajuleNbHbIe IPSIMbIE B TPOCTPAHCTBE, MapalieIbHOCTh TPEX
NPSIMBIX, IAPAJUICIBHOCTh IPSAMOM M IUIOCKOCTH. YTIUIBIC COHAIIPaBICHHBIMM CTOPOHAMM, YIOJl MEXAY MNPSMBIMHA B
npoctpaHcTBe. [lapaienbHOCTh IIOCKOCTEW: MapajyiebHbIE IUIOCKOCTH, CBOMCTBA MAPAJUICIBHBIX IUIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPAdp, KyO, mapajuiesienure1, TOCTPOCHUE CEUCHUN

7.3

[lepneHAUKYNISIPHOCTh NPAMOM U IUIOCKOCTU: NMEPHEHAMKYJSPHBIE IMpPsIMbIE B MPOCTPAHCTBE, MPSMbIE NapauleIbHbIE U
NEPHEHIUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK MEPHEHAMKYSIPHOCTH MpsIMOM UM IUIOCKOCTH, TEOpEMa O MpsMOU
NEePHIEHANKYISIPHOM MJIOCKOCTU. YIUIbI B IPOCTPAHCTBE: YOl MEKIY IPSAMON U IIIOCKOCThIO, IBYTPAHHBIN Yo, TMHEHHBIN
yrojl IByrpaHHoro yria. IlepneHauKkyssp u HakJIOHHBIE: PaCCTOSHUE OT TOUYKHU JIO IUIOCKOCTH, PACCTOSHUE OT IPAMOM 10
IJIOCKOCTH, MPOEKIUS (UIrypbl Ha IUIOCKOCTh. [lepneHIuKynspHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH JBYX
mockoctet. Teopema o TpEX nmeprneHuKyIspax

7.4

[lonsiTHEe MHOrOrpaHHHKAa, OCHOBHBIEC 3JIEMEHTHI MHOIOTPAaHHUKA, BBINYKJIBIC M HEBBIITYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKA
MHororpanHuka. Ilpusma: n-yronpHas npusma, TpaHu ¥ OCHOBAHHMS NPU3MBIL, MpsiMasi ¥ HaKJIOHHAsl MpPU3MbI, OOKOBast U
IIOJIHAsE MOBEPXHOCTh mpu3Mbl. Ilapamtenenumnen, NpsMOYroJbHBIA MapajUlesIeNUIe] U ero cpoiucrsa. Ilupamupa: n-
yrojbHas NMUpaMuja, TPaHU U OCHOBAaHUE MNUPAMU[IbI, OOKOBas M IIOJIHAS IMOBEPXHOCTb NMUPAMUABI, MPABUIbHAS U
yceu€HHas MNupaMuaa. OJEMEHTbl MNpu3Mbl U mNupamuabl. llpaBuiabHbIE MHOTOIPAaHHUKU: IOHSITHE IPABUIBLHOTO
MHOTOI'DAHHUKA, INpaBUJIbHASA IpHU3Ma W IIpaBWIbHAs NHUpaMUJa, IIpaBUJIbHAs TPEYroJIbHAs INUpamMuia W IIPaBUIIbHBIA
TeTpa’ip, ky0. [IpeacraBienne o npaBUILHBIX MHOTOIPAHHUKAX: OKTA3p, AOACKadAP U uKocadipyrue CedeHus: Npu3Mbl 1




MIUPaMHUIbI
75 CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOUYKH, MPSIMOH, MIIOCKOCTH. DJIEMEHThl CHMMETPHUH B MUpaMuaax,
’ napaJuiesienuneaax, NpaBuibHbIX MHOTOIPaHHUKAX
Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, nuaroHanu, yribel. [lnomans OOKOBOI MOBEpPXHOCTH M IOJHOU
76 HOBEPXHOCTU NPSIMON NPU3MBI, IUIOIIAJb OCHOBAaHUHM, Teopema O OOKOBOHl MOBEpXHOCTHU MpsiMoi mpusMsbl. [lnomans
' OOKOBOH MOBEPXHOCTH M MOBEPXHOCTHU MPABUIBHON MHpaMUJIbI, TEOpeMa O IUIOMIaau yceu€HHoi nmupamuabl. [lonsarue 06
00Béme. O0BEM mUpaMuIbl, MPU3MbI
7.7 IHonoGuble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IJIOMIAAIMHU TIOBEPXHOCTEH, 00bEMaMU MOT0OHBIX TeJ
11 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUSA
6 I'eomerpus
6.1 [Hunmuaapudeckass TOBEPXHOCTh, 00pa3yIoUIfe IMIUHAPHUECKON TOBEPXHOCTH, OCh IMIMHIPHYECKONW MOBEPXHOCTH.
' Hunuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yroliast U 0Ch, IJIOLIa b O0KOBON U MMOJHOW MOBEPXHOCTH
Konnueckasi moBepXHOCTb, 00pa3ylolve KOHHYECKOH HMOBEPXHOCTH, OCh W BEpIIMHA KOHWYECKOW MOBEPXHOCTH.
6.2 Konyc: ocHoBaHue M BepIiinHa, 0Opa3yromas U oCbh, IUIOIMAAb OOKOBOM M MOJIHON MOBEPXHOCTH. Y CEUEHHBINH KOHYC:
o0pasyroIiye 1 BbICOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTb
6.3 Cdepa u map: neHTp, paauyc, AMAMeTp, IUIOIAAb IMOBEPXHOCTH cdepbl. B3auMHoe pacnonoxkeHue cpepbl U
' IJIOCKOCTH, KacaTeIbHas TNIOCKOCTh K cdepe, miomaab cepsl
6.4 N300pakeHue Tes1 BpallleHus Ha IMII0CKOCTU. Pa3BépTka HuiimHApa U KOHyca
6.5 KomOuHanmu Ten BpalleHUs M MHOTOTPaHHUKOB. MHOTOIpaHHUK, ONMCAaHHBIM OKOJIO c(epbl, chepa, BOUCAHHAS B
MHOT'OTPaHHUK, WX TEJIO BPAICHUS
6.6 [Tonsitue 06 06BEMEe. OcHOBHBIE CBOMCTBA 00BEMOB Tenn. Teopema 00 00BEME PAMOYTOJIBLHOTO TMapajuieNenure1a u




cienctBus u3 He€. OO0BEM MIIMHIPA, KoHyca. OOBEM 11apa U miomaib chepbl

6.7 [TomoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TUIOMIAAIMU MTOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEJ
6.8 CeveHnss nmiaMHAapa (MapayieIbHO U HEPHEHAMKYISPHO OCH), CEYEeHUs KOHyca (IapajjieIbHOe OCHOBAaHUIO HU
' MPOXOJAIIee Yepe3 BEPIINHY), CEUSHHS 1apa
BekTop Ha mockocTM W B IpoCTpaHCTBE. (CIIOKEHWE M BBIYUTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha YHCIIO.
6.9 Pasnoxxenne BekTopa 1o TpéM HEKOMIUIAHAPHBIM BekTopaMm. [IpaBuino napasmenenunena. Pemenue 3aqa4, CBA3aHHBIX
C IPUMEHEHUEM IPaBUII ICUCTBUH C BEKTOpaMU
[IpssMoyronbHas cuctema KOOpAMHAT B NpocTpaHcTBe. KoopauHatel BekTopa. IIpocreiimue 3agaun B KOOpAWHATAX.
6.10 VYron mexny Bekropamu. CKaJasipHOE NIPOU3BENEHNUE BEKTOPOB. BpIuncCiIeHNnE YITIOB MEXKAY MPSIMBIMU U IUIOCKOCTSIMM.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTOI ITPpU PCHICHUHN TCOMETPUUCCKHUX 3a1aq




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM MPOI'PAMMBI CPEJJHEI'O OBIIIETO OEPA30OBAHUSA

Kon nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeJIMETHBIM Pe3yJibTATAM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM
NPoOrpaMMbl CpeIHero oo0mero oopa3oBaHus

Brnanenue MeTtogamMM J10Ka3aTeNbCTB, AJITOPUTMAaMHU peIIeHHS 3a7ady; yYMEHHe (QOpMyIupoBaTh U
ONEpUPOBATh IOHATUSAMHU: OIpEJAeJCHUe, aKCHUOMa, TeopeMma, CIIJACTBUE, CBOWCTBO, IPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIBHBIE (POPMYIUPOBKH; MPUMEHATh UX; YMEHHE (OPMYIMPOBATH OOpaTHOE H
MIPOTHBOIOJIOXKHOE YTBEP)KACHUE, NPUBOJIUTH IPUMEPHl W KOHTPIPUMEPHI, HCHOJIB30BATH METO
MaTeMaTU4eCKON MHIYKLMHU; IPOBOJUTH JIOKA3aTEeIbHBIC PACCYXKACHUS NPU PELICHUU 33]a4, OLICHUBAThH
JOTMYECKYI0  IPaBWIBHOCTh  PACCYXKACHUH; yMEHHE  ONEpPUPOBATh  MOHATUSAMH:  MHOXXECTBO,
MOJIMHOXECTBO, OMNEpPallMi HaJl MHOXXECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar JJisl ONHMCaHus peaibHBIX MPOIECCOB U ABJICHUHA M NMPH PELICHUH 3a/1a4, B TOM YUCIIE U3 JPYTrux
y4eOHBIX MPEIMETOB; YMEHHE ONEpPHpPOBATh MOHATHAMHU: Tpad, CBSA3HBIA Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh U OIMHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMHU; UCIOIB30BATH Tpadbl MpH
peleHnn 3aaa4

YMeHue onepupoBaTh MOHATHUSMU: HATYpaJIbHOE YHCIIO, IEJI0€ YUCIIO, CTENEHb C LIEJbIM IOKa3aTeleM,
KOpPEHb HATypaJIbHOI CTENEeHHU, CTENEHb C PAallMOHANbHBIM IIOKa3aTelieM, CTENeHb C JAEHCTBUTEIbHBIM
roKasaresem, jJorapudm umcia, CHHYC, KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHUCIA, OCTATOK 10 MOAYJIIO,
palMoOHAJIbHOE YHCIIO, HPPAlMOHAIBHOE YHCIIO, MHOXKECTBA HATYPAJbHBIX, LEJbIX, PAlMOHAIbHBIX,
NEHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh MPU3HAKU JCITMMOCTH, HAMMEHBIIUN OOIIUNA ACTUTENb U
HauMeHbIlIee o0Ilee KpaTHoe, anropuT™ EBkinga mpu pelieHdud 3ajad; 3HAKOMCTBO C Pa3IUnYHBIMU
MO3UIIMOHHBIMH CUCTEMaMH CUHCJICHHS; YMEHUE BBINOJHATH BBIYMCIICHUE 3HAUYEHUN U MpeoOpa3oBaHUs
BBIPQOKEHUI CO CTENeHAMH M Jiorapudmamu, MpeodpazoBaHUs IPOOHO-PALIMOHANBHBIX BBIPAKEHUH;
yYMEHHE OTEepUPOBATh MOHATUSMU: TOCIEAOBATEIHLHOCTh, apuMeTHIecKas Mporpeccus, reoMeTpruIecKast




nporpeccus, OeCKOHEYHO  yObIBaroliass  IeOMETpHYecKass  Iporpeccus;  yMEHHE  3aJaBaTh
MIOCJIEJIOBATENILHOCTH, B TOM UHCJIE C IOMOULIbIO PEKYPPEHTHBIX (OpPMYN; yMEHHE OINEepHUpPOBaTh
MOHATUSIMH: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHWCIAa, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO 4Hciia, (opMa 3amucH KOMIUIEKCHBIX unceln (reoMeTpudeckasi, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMETb IPOU3BOAUTH apUPMETHUECKHE JCHCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MIPUBOJIUTH MPUMEPHI UCTHOIb30BAaHUS KOMIUIEKCHBIX YHCEI; ONEpUPOBaTh MOHATHUAMU: MaTpuua 2x2 u

3%3, onpeAeNuTeb MaTPULIbI, TEOMETPUUECKHI CMBICH ONPEICIUTEIISA

Vmenue OIICPUPOBATL IMOHATHAMU: PALNUOHAJIBHBIC, HPPALHNOHAJIBHBLIC, II0KA3aTCIbHLIC, CTCIICHHBIC,
J'IOl"apI/I(bMI/I‘IeCKI/IC, TPUTOHOMCTPUUICCKHUEC YPAaBHCHUA U HCPABCHCTBA, UX CUCTCMbI; YMCHHUC OIICPUPOBATH
HOHATUAMU: TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3OBaHHe, YpaBHCHHUEC, HCPABCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ
N HCPABCHCTB, PABHOCUJIIBHOCTDH ypaBHeHI/II;'I, HCPABCHCTB W CHUCTCM; YMCHHC PCIIATb YpPAaBHCHMH:,
HEPABCHCTBA U CUCTEMbI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaThk YpaBHCHU, HCPABCHCTBA U CUCTCMbI
C IMapaMeTpOM; MPUMCHATH YPABHCHUS, HCPABCHCTBA, UX CUCTEMBbI AJI pCHICHUA MAaTEMATUYICCKUX 3a/1a1 U
3aJla4 U3 pa3JINIHbIX obnacrei HAYKHU U peaHLHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIHS, YETHOCTh (YHKIUH, MNEPUOAUYHOCTh (DYHKIHH,
OTPaHUYEHHOCTH (PYHKIIMHM, MOHOTOHHOCTD (DYHKITUH, SKCTpEeMYM (DYHKIMH, HAUOOJbIIEE U HAUMEHBIIIEE
3Ha4YeHUs (PYHKIIMM HA TPOMEXYTKE, HEMpephIBHAs (YHKIUSA, aCUMIITOTH rpaduka GyHKIMH, iepBas u
BTOpasi MPOU3BOHAS (DYHKIIMH, TEOMETPUYECKUN U (PU3MUECKUIT CMBICI MPOU3BOAHOM, MepBOOOpa3Hasi,
OTpeNeI€HHBI MHTErpaj; yYMEHHE HaXOJIUTh AaCHUMITOTH Tpaduka (YHKIUH; yMEHHE BBIYHCIATDH
MPOU3BOJIHBIE CYMMBI, TPOM3BENCHUS, YaCTHOTO M KOMITO3UIMK (DYHKIMH, HAXOTUTh YpaBHEHHE
KacaTelbHOW K rpaduKy (yHKIHMH; YMEHHE HAXOJUTh IMPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIUH; YMEHUE
WCTIOJIb30BaTh TPOM3BOIHYIO JUIS HWCCIEAOBAHUS (QYHKIMHA, HAXOAWTh HAWOOJBIINE W HAaWMEHbBIIHNE
3HaYeHHs1 (QYHKIUH;, CTPOUTH TpaHKH MHOTOWIEHOB C HCIOJB30BAHMEM almapaTa MaTeMaTHYeCKOTO
aHaJM3a; MPUMEHSATH MPOU3BOAHYIO JIJIsl HAXOKICHHS HAWIYUYIIEero PEIICHHs B IPUKIIAHBIX, B TOM YUCIIE
COLMAIEHO-)KOHOMHYECKUX W (U3NYECKHUX 3a7adax; HAXOAHUTh TUIOMAAN U OOBEMBI QUTYp C TIOMOIIBIO
WHTETpaja; MPUBOAUTH MPUMEPhl MAaTEMAaTHYECKOTO MOAETHPOBAHUS C IOMOMIBIO TU(HEpeHITNATBHBIX




YpaBHEHUI

YMeHue omnepupoBaTh MNOHATUSAMU: Trpaduk (QyHKUMH, oOpaTHas (QyHKIUS, KOMIO3ULUS (YHKIIHM,
nuHeWHas (GyHKOMsS, KBaApatuuHas QYHKIWSA, panuoHajdbHas (QYHKIWSA, CTeneHHas QyHKIUSA,
TpUTOHOMETpHUUYeCKHe (YHKIUH, OOpaTHble TPUTOHOMETpHUeckue (yHKIMU, TOKa3aTeslbHas U
norapudmudeckas (QyHKIMH; yMEHHE CTPOUTh TpadUKHd HU3YYCHHBIX (DYHKIHH, BBITOJIHATH
npeobOpazoBaHus rpaguKoB HYHKIHHA, HCTIONB30BaTh TPpa(UKU ISl U3YYCHHS TTPOILIECCOB M 3aBUCUMOCTEH,
MIpY pelIeHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U 3a]1a4 U3 PeaJbHOU KU3HU; BhIpaXkaTh GopMylaMu
3aBUCHUMOCTH MEXAY BEIMYMHAMU; HCIOJIB30BaTh CBOMCTBAa W Trpaduku (QyHKUUN IS pelieHHUs
ypaBHEHUH, HEPABEHCTB U 3a/1ay C MapaMeTpamu; U300pakaTh Ha KOOPAUHATHON TIOCKOCTH MHOKECTBA
perieHnii ypaBHEHUI, HEPaBEHCTB U UX CHCTEM

YMeHue pemiath TEKCTOBBIE 3a7aydl pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHL, JAOJIM W YacTH, Ha
JBIKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJOTH, 33aJa4d U3 OOJIACTH YNPABICHHS JIMYHBIMH H
CeMEMHBIMU (PHAHCAMH); COCTABIISTH BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCIOBHUIO
3aJa4d, MCCIIEA0BATh IOJIYYEHHOE pEIIeHHE M OLEHUBATH MPaBAONOJOOHOCTh PE3yJNbTaTOB; YMEHHE
MOJIEIIMPOBAaTh PEANBHBIE CHUTYyallUM Ha S3bIKE MATEMATUKH; COCTABIIATH BBIPAXXKCHUS, YPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBHIO 3aJa4M, UCCIEA0BATh TIOCTPOCHHBIE MOJENIH C UCIOJIb30BAHUEM
annapara ajreOpbl, UHTEPIPETUPOBATH MTOJIYYEHHBIN PE3yJIbTAT

YMenue onepupoBaTh HNOHATHUAMHU: cpeHee apudMeTHueckoe, MenuaHa, HaubOoJjbllee U HauMEHbIlee
3HAuUeHUs, pa3Max, JUCIEPCHUs, CTaHIapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHEe H3BJIEKaTh,
HMHTEPIPETUPOBaTh, HMHPOpPMAIUIO, MpPEACTaBICHHYI0O B Tabnumax, Ha Jguarpammax, rpadukax,
OTpa’XaIoIlyI0 CBOWMCTBAa peasibHBIX MPOLECCOB M SBICHUN; MPEICTaBISITh WH(OPMALMIO C MOMOUIBIO
TaOJIMIl ¥ MarpaMM; MCCle0BaTh CTATUCTUYECKHE JaHHbIC, B TOM YUCIE C MPUMEHEHUEM IpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TpadUUYecKu HCCIEI0BaTh COBMECTHBIC HAOIIOAEHUS C IMOMOIIBIO
JMarpaMM pacCceMBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIy4ailHBIN ONBIT M CllydaifHOE COObITHE, BEPOSTHOCTH CIy4aiHOTO




COOBITHSI; YMEHHUE BBIYUCIATH BEPOSITHOCTH C HCIOJB30BAaHUEM TIpadUUECKUX METOAOB; NPUMEHSITh
(OpMYIIBI CIOKEHUSI ¥ YMHOXKEHUSI BEPOSTHOCTEH, (OpMyITy MOJTHON BeposATHOCTH, popmyny bepryrm,
KOMOHMHaTOpHbIE (HaKTHl U (POPMYIIBI; OLIEHUBATh BEPOSATHOCTU PEAbHBIX COOBITUMN; YMEHHE ONEPUPOBAThH
MOHATUSIMM:  Ciy4ailHasi BeJIMYMHA, paclpefielieHne BEpOSTHOCTEN, MaTeMaTH4YeCcKoe OXKUIaHHe,
JUCTepCrsl U CTaHAAPTHOE OTKJIOHEHHWE CIIy4ailHON BENWYMHBI, QYHKIMU pacTpeiesieHuss U MIOTHOCTU
PaBHOMEPHOr'0, IOKAa3aTeJbHOTO W HOPMAJIBHOIO pacHpeieieHUi; YMEHHE HCIOIb30BaTh CBONCTBA
M3YYEHHBIX paclpeiesieHuil JUIsl pellieHusl 3aJady; 3HaKOMCTBO C INOHATHUSAMM: 3aKOH OONBIIUX YHCEl,
METO/Ibl BEIOOPOUYHBIX UCCIEA0BAaHUM; YMEHNE IPUBOJUTH IIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YHCET
B NIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONIEPUPOBATh NOHATUAMM: COUETaHUE, IIEPECTaHOBKA,
YHCIIO0 COYETAHUH, YUCIIO TIEpeCTaHOBOK; OMHOM HbIOTOHA; yMEHHME IPUMEHATh KOMOMHATOPHBIE (DAKThI U
paccyKIeHHMs [UIs pEIIeHUs 33Jad; OLEHUBaThb BEPOATHOCTU pEalbHbIX COOBITUH; COCTaBIAThH
BEPOSTHOCTHYIO MOJIEJIb M HHTEPIPETUPOBATH NOJTYYEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh MOHATHSAMM: TOUKA, MpsiMasi, INIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy4, BEJINYMHA
yTJ1a, IUIOCKUH yroJl, ABYTpaHHbIA yrojl, TpEXIpaHHbIN YroJl, CKpeIMBaloIIKecs IpsMble, MapajlieIbHOCTh
U NEepHeHAUKYISIPHOCTh MPSAMBIX M IIOCKOCTEH, yroil MEXIy MpSMBIMH, YTOJ MEXAy NpsAMOH u
IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMM, PAcCTOSIHME€ OT TOYKM JO IJIOCKOCTH, PACCTOSHUE MEXITY
IPSIMBIMHU, PACCTOSHUE MEXKAY IIJIOCKOCTSMHU; YMEHHE HCIIONIb30BAaTh IPU PEIICHUH 3a7a4 U3y4YCHHbIE
(bakThl M TeOpeMbl IIIAHUMETPUU; YMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA; CTPOUTH
MaTEMaTHYECKHE MOJIENH C ITOMOIIBI0 T€OMETPUUECKUX NOHATUN U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
MIPAKTUYECKHE 3a]aun
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YMeHue onepupoBaTh MOHATUSMH: IUIOMAAbL (GUTYpHl, 00bEM (UTYpHI, MHOTOTPAHHUK, MpPAaBUIBHBINA
MHOTOTPAaHHHUK, CEUYEHHWE MHOIOIpaHHUKa, KyO, Napajuielenunen, NOpusMa, NOuUpaMmuaa, ¢Qurypa u
MOBEPXHOCTh BpaIlEHUs, LWIMHIpP, KOHYC, Iap, cdepa, Iuiomaap cdeppl, MIOMAAb MOBEPXHOCTU
MUPaMHJIbI, IPU3MBI, KOHYCA, IIMINHAPA, 00BEM KyOa, IPSIMOYTOJIbHOTO IMapaljiesienumea, MupaMyuIbl,
NpU3MBbl, LWIAHIpA, KOHYyCa, IIapa, pa3BEPTKAa IOBEPXHOCTH, CEYEHUs KOHyca U IWIMHJIpA,
napaJijiesIbHbIe OCH UM OCHOBAHUIO, CEYEHHUE 11apa, III0CKOCTh, Kacatomasics chepsl, IINHIPA, KOHYCA;




YMEHHE CTPOHWTh CEYCHHE MHOTOTPAHHWKA, HM300pa)kaTb MHOTOTPAHHUKH, (QUTYPBl M TIOBEPXHOCTH
BpaIllEHUs, UX CEYECHUS, B TOM YHCJIE C ITOMOIIBIO IEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHSTh CBOMCTBA
reOMEeTPUUECKUX (UTYp, CAMOCTOSATENBHO (OPMYIUPOBATH OMPEAEICHUS U3y4aeMbIX (UTYp, BbIBUTAThH
TUIOTE3bl O CBOWCTBAX M IpPU3HAKaX TEOMETPUYECKUX (PUryp, 0OOCHOBBIBATH WJIM ONpPOBEPraTh HX;
yMEHHE MPOBOJAUTH KiIacCUPUKALUUIO (UTyp MO pa3auyHbIM IMpPU3HAKAM, BBIIOJHATH HEOOXOIUMBIE
JOTIOJTHUTEIIbHBIE IOCTPOCHMS

11

YMeHue onepupoBaTh MOHATHAMU: JBIKEHHE B IMPOCTPAHCTBE, NapauIeIbHBINH MEPeHOC, CHMMETPHS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, NpeoOpa3oBaHMe NOA00MS, MOAOOHBIE (UTYpBL; yMEHHE
pacrio3HaBaTh paBHbIE W TOAOOHBIE (GHUTYpHl, B TOM YHCIE€ B NPUPOJE, HCKYCCTBE, ApXHTEKTYpE;
UCTIOJIF30BAaTh TEOMETPHYECKHE OTHOIICHHS MPU PEIICHUN 33/1a4; HAXOIUTh T€OMETPHUCCKHIE BEININHBI
(mHa, yrou, miomaab, 00bEM) MPH PEIICHUH 33/a4 U3 IPYrHX Y4eOHBIX MPEIMETOB M W3 PEaTbHON
KM3HU; YMEHHUE BBIYHCIATH T€OMETPHUYCCKHE BEJIMYHMHBI (UIMHA, YTOJ, IUIOIAaab, OOBEM, IUIOMIAIb
MIOBEPXHOCTH), HUCIIONIB3YySd H3Yy4CHHBIE (DOPMYIBI M METOABI, B TOM YHCIIC: IUIOIAAb ITOBEPXHOCTH
NUPaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, IUIOM@As cdepbl; 00BEM KyOa, NPSMOYTOIBHOTO
napajuiesienuIe/1a, MMpaMUIbl, TPU3MbI, WIHHAPA, KOHYCa, Iapa; yMEHUE HAXOAUTh OTHOIICHHE 00BEMOB
oJOOHBIX pUryp
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YMeHne onepupoBaTh MOHATHSIMU: MPSMOYTOJbHAs CHUCTEMa KOOPAHMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOPJMHATHl BEKTOpA, CyMMa BEKTOpPOB, MPOU3BEJICHHE BEKTOpAa Ha YHUCJIO, Pa3joKEHHE BEKTOpa IO
0a3ucy, CKaJsIpHOE NPOM3BEICHUE, BEKTOPHOE TPOM3BEACHUE, YroJd MEXIYy BEKTOpaMHU; YMEHHE
WCIIOIh30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJI JIJIsl pEIICHUsI T€OMETPUUECKUX 3a7a4 U 3a/1a4 IPYTUX
y4eOHBIX NMPEIMETOB
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YMenue BbIOMpATh MOAXOASIIMA METOJ JUIsl pelIeHUs 3aJauyd; MOHMMaHHWE 3HAaYMMOCTH MaTeMaTUKU B
W3YYEHUU TPHUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBJICHHI; YMEHHE DPACIIO3HABATH MPOSIBICHUE
3aKOHOB MAaTeMaTHKH B KCKYCCTBE, YMEHHE NPUBOAUTH MPUMEPbl MAaTeMAaTUYECKUX OTKPBITUI
POCCHUICKONM U MUPOBOM MaTEMaTHYECKOM HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Uucna v BBIYUCTICHUS
1.1 Harypanpusle u neinsie yncna. [Ipu3Haku A1eIMMOCTHY LEJIBIX YHCEI
1.2 Parmonanbheie unciaa. OOBIKHOBEHHBIE U JECITUYHBIE TPOOH, TIPOLIEHTHI, 0ECKOHEYHBIE NIEPUOINIECKHE APOOH
1.3 ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JleiicTBus ¢ apupMeTHUECKUMU KOPHIMH HAaTypalbHOM CTETIEHU
1.4 Crenens ¢ 1enbM nokasaresneM. CTeneHb ¢ palloHaIbHBIM NoKa3aTenaeM. CBOMCTBA CTENEHU
1.5 CuHyC, KOCUHYC U TAaHT'€HC YHMCJIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC, ApKTaHI'€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypajabHbIE JOrapru(Mbl
1 JeiicTBuTenpHble Yncia. ApupMETHYECKHE ONEpaly C ACHCTBUTEIHHBIMU YuCIaMu. [IpuOmmkEéHHbIE BBIYMCICHHS,
7 IIpaBHJIa OKPYTJICHUS], IPUKUJIKA U OLIEHKA PEe3yJbTaTa BHIYMCICHUN
1.8 [Ipeobpa3zoBanme BhIpaKEHUI
1.9 KomrmuiekcHele uncna
2 VYpaBHEHUs 1 HEpaBEHCTBA
2.1 Lenbie u 1poOHO-paIiOHAIbHBIE YPAaBHEHUS
2.2 HppaunoHaibHble ypaBHEHUS
2.3 TpuroHomerprueckue ypaBHEHHUs
2.4 [oka3zaTenbHble U JTOrapuPMUUECKUE YPaBHEHHS
2.5 Lensie u 1poOHO-palMOHATEHBIE HEPABEHCTBA
2.6 HppaunroHanbHble HEPABEHCTBA

2.7 [Toka3arenbHble U JlorapuMudeckre HepaBEeHCTBA




2.8 TpuroHomerpruueckue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTeMbl IMHEWHBIX YpaBHEHUN. OnpenennTens MaTpHULbI
3 OyHKIMU U TpaduKu
31 OyHK1MA, crnocodsl 3amanus ¢GyHkiuu. ['padux (yaxkumn. B3zanmao oOpatnple ¢yHKkmmmu. YETHBIE W HEUYETHBIC
] dbynaknuu. [lepuonnueckue GyHKIUN
OOGnactb ompeneneHuss W MHOXKECTBO 3HaueHMid QyHKuuu. Hymn ¢yskuouu. IlpomexyTku 3HAKONOCTOSHCTBA.
3.2 [IpomexxyTK MOHOTOHHOCTH (PYHKUIMH. MakCUMyMbl U MUHUMYMbI QyHKIUU. Hanbonpliee u HauMeHblee 3HaYCHUE
(GYHKIMU Ha IPOMEKYTKE
Crenennast ¢GyHKIMS ¢ HATypaJdbHBIM U 1I€NbIM mMoka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS n-ou
33 CTETICHU
34 Tpuronomerpuueckue GyHKIMU, UX CBONCTBA U TpapuKu
3.5 [Toka3zatenbHas u gorapudmuyueckas GyHKIUU, UX CBOWCTBA U TpaduKu
3.6 Touku pazpsiBa. AcuMntoTsl rpadukoB ¢GyHkiui. CBoiicTBa (pyHKINN, HETPEPHIBHBIX HA OTPE3KE
3.7 TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MOCIIEN0BATEIbHOCTEN
3.8 ApudmeTtnueckas U reoMerpuueckas rnporpeccuu. Gopmyna ciI0KHBIX MPOLIEHTOB
4 Havana maremaTnueckoro aHannsa
4.1 [pousBonnas Gynkuuu. [Ipon3BoHbIE 3IeMEHTAPHBIX (HYHKIUN
49 [IpuMeHeHne MPOU3BOIHON K UCCIIEOBAHUIO (DYHKIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxienue HanboIbIero u
' HAMMEHBIIEr0 3HAaYeHUs! PYHKIIMH HA OTPE3Ke
4.3 [TepBooOpaznas. Materpan

MHuokecTBa 1 J1oruKa




5.1

MHoXecTBO, ornepaly Haj MHOXecTBaMu. [luarpamMmmsl Diiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 Komb6unaropuxka
7 I'eomeTpus
7.1 Purypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpasHuku
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS
7.5 Koopaunats! 1 BEKTOpPEI
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